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The present invention also provides a multivalent immunogenic composition,
comprising polysaccharide-protein conjugates together with a physiologically
acceptable vehicle, wherein each of the conjugates comprises a capsular
polysaccharide from a different serotype of Streptococcus pneumoniae conjugated to

35 a carrier protein, and the capsular polysaccharides are prepared from serotype 3 and
at least one additional serotype.
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Methods for making an immunogenic conjugate comprising Streptococcus

30  pneumoniae serotype 1 (Pn 1) polysaccharide covalently linked to a carrier protein
are also provided. In one embodiment, the method comprises (i) reacting purified Pn

1 polysaccharide with an alkaline pH buffer resulting in a partially de-O-acetylated Pn

1 polysaccharide; (ii) reacting the partially de-O-acetylated Pn 1 polysaccharide with

a mild acid resulting in a neutralized, partially de-O-acetylated Pn 1 polysaccharide;

35  (iii) reacting the neutralized, partially de-O-acetylated Pn 1 polysaccharide with an
oxidizing agent resulting in an activated Pn 1 polysaccharide; (iv) compounding the
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FIG. 3 depicts the reverse cumulative distribution curves (RCDC) of OPA
35  post-third dose results from the D118-P16 Prevnar trial.
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routine medical practice to obtain blood cultures in an outpatient setting from children
30 presenting with fever >39°C and elevated white blood cell counts. Given the
difference in medical practice, it is postulated that the lower percent of disease
caused by serotype 1 in the US may be diluted by higher rates of other serotypes
causing milder disease, while the higher percent in Europe reflects more serious
disease. In addition, seroepidemiology studies of children with complicated
35 pneumonia demonstrate that serotype 1 is disproportionately represented [16,17,18].
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a. Epidemiology of Serotypes 6A and 19A
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These studles are conS|stent with the findings of others, and demonstrate induction

30  of cross-reactive functional antibody to 6A polysaccharide after immunization with 6B

polysaccharide, although at a lower level, and very little functional antibody to 19A

after immunization with 19F.
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30 7vPnC and 9vPnC (7vPnC plus serotypes 1 and 5) efficacy trials is noted in Table 1
[30,10,31]. The numbers of invasive disease cases are too small to allow any
conclusions to be drawn for serotypes 6A and 19A. However, the Finnish otitis
media trial generated a large number of pneumococcal isolates [32]. In the per
protocol analysis 7vPnC was 84% (95% CIl 62%, 93%) efficacious against otitis
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in Table 2. These data indicate that Prevnar is able to prevent disease due to 6A,

although at a level that may be somewhat lower than serotype 6B disease. These

25  data also indicate that the cross-protection for invasive disease due to 19A is limited.
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coverage that is not dependent on the limitations of serogroup cross-protection by
25  serotypes 6B and 19F.
Accordingly, the present invention provides a multivalent immunogenic
composition comprising 13 distinct polysaccharide-protein conjugates, wherein each
of the conjugates contains a different capsular polysaccharide conjugated to a carrier
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phosphat e, al um num sul fate and al um num hydr oxi de.
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W@ ewbirgees known to those skilled in the art.PCHUSI987/086976
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filtration, anmoni um S
[ odoé&%ﬁaiﬁ@feor@tﬁmcﬁfﬁ@@g@@ﬁﬁy COAYQ’*@@'F?&WG@@F ySeQBFﬁMLW”]PE U.S.

pr qpaarr@(g; 1 8295 fd d0p 508 [§cesyr dance with U S, Patent
No. 5,6 382, whi ch ncor por.a

[
referen "'eét R i rfi&?f??‘gg’omt?ﬂs angd ares&%awcamng non-
25 orreb@egeai: andobiatablelioé Elidisht @nbedt agdl pﬁm&alcmrrﬁmrprdtams should be

?g?%rﬁéungﬁlteot)g( tag%grd' &%ﬁ@%tYo%t rQCJ&‘aFtserlhaaiB &% g)‘al%e%? of the

SIS
(e. rgesena@vejé@@ﬁ%@ is psadrasdheearienpadteiPat ent

Appl i CatdFQ\meW@AéQ@fg%SNCB 38 Don-xic GRdnt L&, tdxoid§ 81 diphtheria

ST, and exot oxi'n
toxin isolated from Cultures of Corynebacter/um diphtheria strain C7 ($197) grown in

30 casamino acids and yeast extract-based medium. CRM;y; is purified through ultra-
filtration, ammonium sulfate precipitation, and ion-exchange chromatography.
Alternatively, CRM;y7 is prepared recombinantly in accordance with U.S. Patent No.
5,614,382, which is hereby incorporated by reference. Other diphtheria toxoids are

also suitable for use as carrier proteins.
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Pseudononas aerugi nosa. Bacterial outer nenbrane

proteins such as outer nenbrane conplex ¢ (OWC),
WEIBM653 ransferrin bi ndi ng proteins, pneunol BEI/H$2007/086976

pneunococcal surface protein A (PspA), pneunococcal

adhesin protein (PsaA), Coa peptidase from G oup A or

G oup B streptococcus, or Haenophilus influenzae

pr otein C@nercs'malﬂé s:arri@e pktﬁ@@ls m@ub@ﬁnd@t‘@ﬁ&i B&oterfM &Xin@Ssuch as

Ser AT BURfnbTRERS P shoFRataY &1 AS AESTOR 1 Gisgpationa

t u breatend [ApplicgRPDIVO2804 /683261 [38]) uEe@b//ag EardliiS3t, apd etokoxinsA from

Af tﬁ§eu88ﬂéﬁéga!aéf9 m&’sfa t te?.@f’%ﬂle?r éﬁ@C&B@fndeUc‘ho as outer
the carrier prot e po ysacc aride-prote

%onmﬁgb'?é% CQW“é'%LFr Q'Y”%@ (PeFiRs. dreasfewint bindirgs peaiging, gnewgolysin,

a”%hm@éoc@é)'sﬁﬁé’éécd?é‘téﬂn‘i@ﬁ%ﬂ)t Shéhnﬁfé&tddgéﬂh%%m |%}/oté:’rn (PsaA), C5a
vari et f tec t echni

es In
o DlasRy a5 AP 7 BF Gt BoP P aNG, of Meemoghius inflienzae
pr egroeint B camaBb el ased. Oted rproteihs, csugh agr @plbymiran@yhole limpet

de el}lrlogzgr]ﬁr{ g&u—@bbmﬁr?e & %nﬁl)tﬁﬁmb(%gﬂr' A[nﬁf%ﬁ 6r|3t%in derivative of

jugates are puri
ﬂboﬁpb@mejledPl?@ dapratsalbatuged aecdrigfuprabejesni c con‘p05| t| on of

the presggat cbrpﬁ'g%%rﬂ 8N theWkHp§aiC fdlydaBcHARES t@ﬁleaca\‘ﬁ"&%r&gm the
For mul ati on he I Mmunogeni C, COHpOSItlon of

pr eRAMFECGhATLSRTPISH CORIYIRIES Zteciified snashedswithg e%ﬁqct 1 the amount
r ecafgmyzmhmtehﬁ@tsm dofjugateshyaa Qenety bEteﬂ;&qu’e@l vihdsetechniques

b
pnyiiog ST ORRTEE" SRRl o bbb fan.  coume

15 o nghoznatogyaphyExaihgslpdsfiltoftios.uSee winpdEISé)slowncl ude, but
ar e not fﬂem%eﬁdﬂlﬂual‘é@#c%ﬁom%étefse r@dquﬁﬁéd gﬁegof’r?; éb%p%unded to

fg q cerol, propylene dglyco I qul l'ene
y@@TFL)b IRPENPIREE @mp@glp%@‘ the ﬁreég}tﬂrgprhtlon WhICh Can be used

errbésda 0E&S3Ing., Fbrmatiasmwa@emmnsgam%htpbgrbmﬂthe B@BFH! irfBntion
one Oor, nNore

AS
P nchhpartoSpRhe AR o eBoq s SR Feh nsPllce, dus 13, pavidua
20 mmpneogecnccalt gonpfgates canmbaoigemil@ed ovithosi physinlogitaltynasceptable

i ”V\%ﬂkieotﬂ é)re;g%‘“bsthe%ghggﬁﬁ&s E%ﬁpféfsto‘?guc@\' vefildje (?nc*ﬁ@%ﬂ)ut gre ot

response tot
art'lr@f@ﬁ toswﬁteénbbtéfeémij sRliant BOlYXS énBargbeerer. frierviape n@yee!l. liquid

of ;scﬂy@ufy@eﬁ@g@b& é}ﬂdeﬂ%slé%@lutl&iét are not linited to:

(1) al u num sal L m] such as al um num hgdr oxi. d
al uni nu ﬁﬁ%’bﬁ@ gdi 8’“& R IAERAYeRIC Lomppgitian wi )Complrlse one or
2501 | more-aspivents enAd sefnad freseinl @t fadfusaritiist & sobstamdehalt serves to

ot h§1 ﬁ(%qﬁé [rﬁrﬁquB‘%;ﬁa&Sotf bm&]ﬁr{o@?nlgggﬂéo% t%HBf‘ﬁh%%nvePtlon Thus,

wal adJW@ﬂtp@f%ﬁfgeil)sglV@d@Wrggg the mrmuneaagronsg g;d ;IEB@”(NP@W” to the
PubdkiileNurtisi® 98/ikthR34djuvahRNicabiiange 2HeadsRsE NS thd cBbosition
include, but are not limited to:
30 (1) aluminum salts (alum), such as aluminum hydroxide, aluminum
phosphate, aluminum sulfate, etc.;
(2) oilin-water emulsion formulations (with or without other specific
immunostimulating agents such as muramyl peptides (defined below) or bacterial cell

wall components), such as, for example,
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Tween 80, and 0.5% Span 85 (optionally containing
various anounts of MIP-PE (see bel ow, although not

wo e@aiorwsy ) formul ated into subm cron parti cl eBCUER207/686976
m crof | ui di zer such as Mdel 110Y mi crofl uidizer
(Mcrofluidics, Newton, MA), (b) SAF, containing 10%
Squal ene, 0.4% Tween 80, 5% pl uroni c- bl ocked pol yner
L121 , anda 27T 2or sa@ h@lww)gmdsbw céﬁtéﬁﬁlﬁgﬁ 6% ShuaRfe, 0.5%

i nt xe enerate
| ar Gl e P e Pl iR g R g & Me-p
adj (Elﬁf&itbblowyattlmngb %)reqt(r@d))lfam]uld’fhﬂnritd snbmibh particles using a

Cong Al Alip PQer%d‘Ft?QéJﬁ!})ﬁ 9910 o Qﬂﬁ’éﬂfz?g%ﬁ%ﬁﬂﬁ&& RB&toR MAPT €

bacteri a onen

Tonsi sti ngbbPAB- @nt@émﬂ "/eﬁqll*ﬁﬁf@pﬂé%pﬁimeylaopg"é phyronic-blocked

( MRleliyniBr ) L12€ S ahd tﬂlﬁd\/llbiﬂ (ske>. beBM %ﬂﬁerl\lﬂicr(ﬁlu%&gd Q%4 a submicron
Corlx %{Hetreaose wal |

ske‘l’"éti% "prgxed ?S?W%%?frﬂﬁ@%'c@\ﬂge(eﬁé‘fs&?( ™) (3)
saponi n adjcyR»ift sadjusartt systemQRIAS), ACorixaSHEMUANT Y ¢ontaining 2%

gb%%{a%ﬁg;d%g?w%gn 85 r rdncﬂg %?ﬂioré\@cte(rlajl c%ll V\F ﬂt gmbor{\&ts from the

use
1G hegredinr mwssmmofé?soidsmd (nonmmetghqwmda& M@-TM ) described in U.S.

CONPAtE AN, ; 4 9(1&)09@%@5@% ehblb@@@fmyﬁél%c(hgm dﬁ’% cell wall skeleton
synt hetl clip anal ogs such as am noal ky

n?rﬁ@r%d@%lhétcgv% 'Mds (AGP), or derivatives
or anal ggjssdpbein emfuvaméli sulbh &k eQavA ok &hrll\ﬂJIIGiNDW QBN XAntigenics,

an dFrWrI%InC n%%EﬁAg&JS §rl5§erq No 5%}5?54(1):> aégynge used or’ p%rt%;%sgg%ﬁérated

one
18- [thﬂ)ef-r@n Fathr asd EC AN (immynoetin @atwg anopleses);no] et hyl

2- Deoxy -4 { RRASIPRG Y saccharid thetic lipid A apal vl
3- O[(R)(ﬁ)S tetra'gecar?gcﬁ e ez anoy 121995 {ug) 25 aminoalky

t etglm@aﬁwh@swwtqomemwﬁ&n%Ssuwllwsg?r@eélﬁgsr Hieessf. avhich
e, ABiaedlablg fromTorka AWd ahich2% ddsenarrih V. K ipawhit RS 6,113,918; one

SRR ) o e S By A G o

200l |@waptdne@t@ﬂ%%ﬂmuawampw@(y@@dmoflx2}]) Rf-8. S. Pat ent

tégao%?{no%%@tftﬁédgza I%@lﬂorﬁ%) glﬁél'b?)g'gﬂéﬁ ient%lﬂ{({hegiélgé know as

| |_ (fqrmerjy BnownequR§352€f n‘t"@?h‘ g_srf@ﬁgulqt@d §s an FRHeARLS form or as a
l ntﬁéﬁl@éﬂﬂl)snongéyﬂfh@ |@§M§rrﬁjcté8ﬁ‘de§%b€¢9§s 6ﬁzjoﬂﬁd{eo‘inbéé’fb6rﬁém|@ CpG
factor %%&: é%p 4%ge colony stinulating factor
( MBS ( ’ﬁ%‘@r% Q ctor (TNF), costinulatory

250l ecul G{S cB%kﬂJeamdciBis idferledikins, e@G)IL-d,eltm(iLﬁ4,eld5,nmI6aml-B IL-12,
of [ at t X C
ohoPapal 818, AELio b X PR GRiodie macrophage
f ormlonmhmelﬁmfaetor (FHECSH. rﬁr@cgmhamcdorafcﬂtid\u@tinmfmt@o(M-CSF),

aci tgmBPr?échs%r’fa&& *rﬁFf @&tu%%%r%ﬁo%@@&é“@f 1%% BP-2agikd.
preferably a i n accordance w publ i she

i nt er nat(? &?&?X'fﬁgt"é\tﬁ”tsdgpﬁ PSRN d%sé(lat'woé@/sfgﬁéﬂa cholera

30 toxin (CT) either in a wild-type or mutant form, for example, where the glutamic acid
at amino acid position 29 is replaced by another amino acid, preferably a histidine, in
accordance with published international patent application number WO 00/18434
(see also WO 02/098368 and WO 02/098369), a pertussis toxin (PT), or an E. coli
heat-labile toxin (LT), particularly LT-K63, LT-R72, CT-S109, PT-K9/G129 (see, e.g.,

35 WO 93/13302 and WO 92/19265); and
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(see al so WD 02/098368 and WD 02/098369), a pertussis
toxin (PT), or an E. coli heat-labile toxin (LT),
w@aooslrwsarly LT- K63, LT-R72, CT-S109, PT- K9/ R@PUSBMET086976
e.g., WD 93/1 3302 and WD 92/1 9265); and(7) other
substances that act as immunostinulating agents to
enhance the effectiveness of the conposition. Miranyl

pept i de5(7)i dS'tﬁérUéi!bstamgs tA4teadd @b ihmhds@fulaBing agents to enhance the
threonyl D-isogl utam ne (thr-NDP),

N- a%@f:a}len?\% aFW|p°i“°£| ani ne-2-(1'-2'
di pal m tvyamgpgbtidee ingtude, but are not limited to, N-acetyl-muramyl-L-threonyl-

3- rﬂ-@ogﬁﬁ%m P(Fh‘? rMﬂFngl% a@%{!}]ﬂoﬂ%rﬁr‘ﬁkllkwgnn?@-g 8l Cd|p Trlﬂf‘?oyl -sn-

vaccl n ornmulation resent 1 nvention can

Qs edlyeep-phptrexyphespherylent G&YWUHWWES%@W%I e to

pneunocage dlacdintl Rfrhiifdns BY tHEBRESNOIhvaHith RhS beus&Witd fibtect or
vaccine via a system c or_nucosal_route.

Thes
adnfs3f 8pRep SH%CeBtg’rlP oropYaR°ACHy! dtgstigh BYj ’%eal”ﬁé’?adm'”'Ste””g the
I Nt vagoinis vidlaasysteiniotar apessal moeal Thesahdnaidietrativhs edin include injection
S Ub\ﬁéﬂﬂ?ﬁnﬁﬂ?% ugc%tgr e‘?ﬁtra&erltoWeg rﬂtlr%gesrﬁwlal %ggh@u?‘a%ggjs' %‘atets;oor via
the ora atory or genitourrnary
1Gr afDU@SallW”W@raéﬁ‘b@dﬁhﬁﬂ'ﬁ'/a|'m¢ﬂt@%n@§mtat%ﬂm genstoyri@ayotracts. In

I s gfeedhdofimdnhéhitah & BERhisRAtioR REWBRIbahtreftinbht F ph&Fhdhia or
(as nasopharyngeal carrlage of pneunbcocci can be nore

ef fES iMASIA, (G5 rsseniaaaged ggiage toéﬁ[]%‘th?QC‘i' (PR OF| Bere fffectively

i t spreantddemitis sﬁefmget)ng iffB&ion Ak darl@kt sﬂﬁ{fd)ugat e in each
vacci ne 11;I1ose |sto§e ect d as an. anmun duces Lan

! runoprot et FeBCn Mo TG he s el 4 3 uPlat et
1%f findicss aSummuaﬂmqlnttlveanspmsg witbqud rsibinifiganipadvetseeeffects.  Such

pne%?%arf@ép@ﬁé’ﬂ&upoﬁqﬁ‘@&%u%co d;ﬁ' e G’Mnls aII){ aeafh dose

conpri se %qjacc ar| particu
0. wit @0’1‘9”5@901 t%lﬂao Hﬁroé pﬁ'éﬁcic dar P%ft'cl"elrlﬁ 05t kg0 Mg, and more

QOtpam;lu|aayrmw$§g of corrponents for a partl cul ar vacci ne
can be L ‘HE st and st udi es involv q ained
obser vat gﬁ‘a My %Bpﬁqueew ﬁe“%%&%’&ﬁ%c@g‘eu%” © ascertaine
205 ubljye stapdaréadtlidies Imgolaing i abiseivalionv eic eppragriaten jmsullg eespsnses in
CanstFeEt@' V%ol%%é;oEn Sir%(aqr\glcmp&f&ﬁt gubjée({%%gﬁ zr@éé \gn ne ore several

adequat el particul ar ment
pr eXeser mwmmatlw ad?%@@ﬁ%ﬁ%ﬁ@ -vaccine is a st er| | e

l'iquid fl@b%ﬂ@&lb@é}n&fdlrﬁéiﬁ@m ?é?;@ht ifRAGSH, &e 13vPnC vaccine is a
p0| 3/ SaCF ny %oirgéat?%g%eprngt ’cog cg%?g’lqr ﬁa{y%c&ﬁﬂlc@? OP sérotypes 1,
25:orr; u@a& A, t68, CRVBO 7 14, 809D, 39R1 andd 23 indsridualiymudrjdgatkd to
t 0 @Iglmgg' I%“acl? Org;{nel do%gdg f&r%&%%?gﬂ?dc%hta%cgpl}& I)foéacﬁ sa%&harlde

0. 1@@emdogg§étglﬁwt@prcalmmm@ﬁw l(goCBMrnry cgrrt@mpmhm 0.125 mg of
PhoSAR&TS) al@Rih i 3D%s: m@Rntah ‘fbﬁbs‘_‘f_)h!at@f béﬁ@vﬁﬂdan%os%lﬂm chloride
succi nate buffer as excipients is filled
i ntH® sf’cﬁj{ﬂ”é SHepinate buffer as exc:lplents The I|qU|d |s filled into single dose
30  syringes without a preservative. After shaking, the vaccine is a homogeneous, white
suspension ready for intramuscular administration.

The choice of dose level for the 13vPnC vaccine is similar to the marketed
7vPnC vaccine (Prevnar). The 2 pg saccharide dose level was selected for all
serotypes, except for 6B, which is at 4 yg per dose. The 7vPnC vaccine has shown

35 desirable safety, immunogenicity, and efficacy against IPD in the 2 ug saccharide

dose level for serotypes 4, 9V, 14, 18C, 19F and 23F, and at the 4 ug dose for 6B.
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syringes wthout a preservative. After shaking, the
vacci ne i s a honogeneous, white suspension ready for

WO piosamestul ar admi ni stration. The choi ce of dRGEUB®IE086976
for the 13vPnC vaccine is simlar to the marketed
7vPnC vaccine (Prevnar). The 2 ng sacchari de dose
| evel was selected for all serotypes, except for 6B,

whi ch i srhaumﬁhurﬁrgan@ﬁ kctéasie carl hﬂaovwaneteé@fé@dn@r th@M&Mcme

d bl
o RS SRS ine SRR BaOblen s dpeciss SGEFR)PARLS Fooase
WAusdddby &%ﬁuﬂ]@fﬁa@m B3t saoigpestindlivked4n thg 18oR®EC Yacine is 2,

éB 4T I%eaddem?ﬁér%eﬁthg Bf7 heﬁ%l c%m?)@gtl r%l c!f B Fnb@rftlon areiqalso suitable

desi’'gnat nC vacci ne. For ex
& oufer vee vyBitten Fliildfegr agatgsaents arthafutd ddl er s agai nst

i nvasi ver h@'c@ﬁ?@sﬁuoﬁ@@ﬁ@% iMénton A Mﬂﬁé}hﬁ’&;dé%eto@ mToPeeaddltlonal
ser ot es i nc in the 13vPn c%m ne is

6
I cRATEOr 56 S5 O TodiEASEA ST aB P petera. Such
| Nvieterianndiude redngpalsieliHaablophifus linflusezayiMoraxelidl estarrhalis (formerly

Chi k880 PR RERENS AN ASMl e NG fgIPOST LT ons of

this inve or nor
10addi t i orrxPmales i @fengntmﬂblmétaea@aﬁwwgtmfﬁmeintzafs «'ﬂ‘éd&m suitable for

caug@gsidy |Hcﬂ1fd§Cﬁﬁé0F514 VMrétQin Ofaﬁsfkr%%t & 'pﬁ’f’ote@u‘éh Q@tﬁétérﬂ No.
i ncl ude nonty us i nfluenza

ella
cat 260G '§te(f1689f}?é??t9ntma\mt%W@P%(H?ﬁéﬁ%l ihg P8 protei, aiso known
catarthd a>IA|_$>) trRreBAWbai pﬁ@témC(U$ Plateht No 5,1 180@BPh@Matbnal Patent

R T R e
19r dtl@nppp'hléus ddbeSon Ratl epenetiNgion Epr@em (LBSlPatent Nos. 6,245,337 and
| ”%67”6%489%& L ﬁ%ﬁ%h@@rﬁ)h}o@@r‘i E@@ M&?ﬁﬁif P%ZB 1725} B%1 8 Nuca

protein, nown as protein
(U. @otepdp&Paﬁat Ng; 61221 369)p8; | nternati onal Patent

émtol i fa%ampMimEb}aﬂb) cathrRili£BntiYeRd @unrébl(elforSnclﬁigérSﬁhbllﬁde the
a n an
por PG (PS5 BPet NS 5B 0 4D 05 F4ED gt . Patent

205, BN® 5F28)BH2), te ELiBteiri (). S1dFraesit No pfi, 9484 18) éndl tBe 7Péiaeiation outer

in (U S Patent No.
6, z?%“%é%?%@?@x@’%%"“aﬁ“%? L e Cary ha i &
ant i gen$xaupleanf é/OFQS)?PCqUﬁ@F'LFéﬁ FHigeRrcsUitalle faidnalusippanclude those

pr o&tifed ¥ IsternBRin8INHatdNe Application v Add48804310, 190) , the
CD prot r ot

n (U S. Patent. No. 5, 725,862), the E ein
(0. & b8 foripstiaeoighs 15t ke s dlidooa Boioe brotins
25ut feom Seafroaceusppraueonaé. UESamplas einStrddoocobs 8 IDeB8&)iae proteins
C S Lt di 1t . Sui e :
ol nare (51 el Gl PR vtk bl W 1 HERBRLL PASKE pbiiaion
Pat\é/@t)Z/ﬂ?ﬁﬂ%ca&Sl oell VD 3ha4 gewabedTHe biemsabeial i Batentofipplication
t hiwoppyesishon may al so include one or nore proteins
from Strept ococcus pneurmnl ae.

St r ept o@'&]@&g@p%@r}ﬁ@ﬁ %lnﬁqar}yprélnm fﬂ;rt)r!er mclufde one or more proteins

30 from Neisseria meningitidis type B. Examples of Neisseria meningitidis type B
proteins suitable for inclusion include those identified in International Patent
Applications WO03/063766, W02004/094596, WO01/85772, WOQ02/16612 and
WQO01/87939.
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suitable for inclusion include those identified in

I nternational Patent Application W2/ 083855, as well
wa@gooshesslescri bed in I nternational Patent AppPCT/EHS100T086976

W002/ 053761 . The conpositions of this invention may

further include one or nore proteins from Nei sseria

meningitidis type B. Exanples of Neisseria

ITE NA&atiblbAS. e e@mBnRk Serdthise 5 Pbﬁ/@b&dhaf‘l&é for'Canjlijation

Aol | oo SHEHST K P ilsD O OGRS Ra b o diep ectively
vmzmﬁe@aa Ye@anste \AOR Ly R /B3P sAdtichveat then codipl&s topimelysimanieaielues of
Sk O SHRET OCIRMAE 00 36l e o
%f fyageingge| yselw ifpy érﬁulﬂwgg@heqhaf@ A é@mf@emgﬂlmpsesam@hm a
ar eyehtBBmite§ O URjeRral QreFé?qﬁlsﬁé/ﬁ* IR JeRlatisiest thé aki@hyde®froups is the
pr ot ei ns tﬁglgle erate |m“run0ﬂen| C conj ugat es

conSBENes Shycingl [afjacRat)/YEoX Y &Xourgs df l§P P&P'yﬁchfdaf.%?aﬂe of
or taé ihgdrbxyn groaps pecirfavailableraiive th@saeniaekedbgother functionalities.
verhahE 848 oo A, ABNSTBLy PE SRS hiiabRte KPEEIRACLAGR and
of The al'dehydé groups the presenc

1q adjetastivet yenravak @&wmgrqﬁub@e grauRso ke, pthy@tawgﬁm efemild de-O-

SO ”é‘ce%t.&b &f tFB/éj E)Qigé/dcclgdrfag RstioR k& oNRBIGA) lialtfRes HRC BxiddiBY and
are bl ocked functionalities. In the case Pn

1, 'F‘IHQV@@S@PWQ?@'%%@'G%% a hindrance for efficient
oxi dat i am,ordsnco SRAifInI sedskRABY 3l tef oxidaten créadtubﬁe&@ the desired

ro the LoLr du 1 et

of hleep b te B VBl Bl i PearT i Bl
15t hearmdkadm pidmuderd Exempplevexdkatifeeptt buffergiativdm befdre ootdmllyd to, a

I'n t%a(#t%nate%a %abﬁlﬁeqo &hc‘ta%ngyduﬂﬁ 59&b(9?%'té?@atrl5c9lgte glycine,

reacti on esi red e ree
pol IPiciRER! Ry a?ﬂddER'ﬁsE[?TAr sPe&?%%tlpy 'Sdfé’J'QW%’c@t Jeulfabizptiy using a
nr} er.lmada CHHu)trg lafS acsnoa_éb.ca:dﬂaé bag o{ﬂ*dalhbldﬁlf: %.dl _Ea(_@trml(/j &Utnl(: strength
alin uf fers i ncl ude, are.no imte 0, .A
o aEah APt BEGSE L, PRSh R Budlppraffice %ot Bteaen
20 crysecthibadeciarcboird el follcthhmahziam)rdumg egntraledl amounts of an

TRI O%%I‘ za%e% Qn Cs@fe}f @téﬁﬁ%%%qs %é?] %xmzes g terminal. ha/droxyl

neu 1 on U as acetl
ci t9rP¥p tQ@I”d"Q?hN?&WE'@ﬁ'P@ spReifig suga Oé'dﬁs@\ﬁl ¢adriieqisse feéhgftqd'um or

m r&fta’%’smﬁﬁﬂ)éﬂloéﬁeﬂ The"%ﬂ{'/él&hbﬁr1H%I}@Qéc%)andeDQrtl‘iénaéptlonally purified

oxi dati on tivate Pn 1 pol ysacchari de
oy i o G R PR IS S | omt 1 on uo m

25cont r ol |retvaastDBNt1S palfsaachadide daa ibegeoapemtded Adth a carrier protein.

ol E6hL V5 o102 A AR LE Ot A4S R S FerBlun P

sugwyses@ha@@egnd/@ratp l@écm@@oél@s gagamsbmeumraer pioteirs sihigh are
perdl%@&ﬁﬂa}ly Ehgl%/lﬁféty Xﬁé/&dthgﬁpéutﬂél fyy%%ﬁ(hﬁr i SRalefit $riRBY of an

optignal ly "puri g. Itration versus
buf 3nHpenic gglpptﬁ%se .g.,a polysaccharl e) to a carrier confers enhanced

30 immunogenicity and T-cell dependence (Pozsgay et al. (1999) PNAS, 96:5194-97;
Lee et al. (1976) J. Immunol., 116:1711-18; Dintzis et al. (1976) PNAS, 73:3671-75).
As described herein, useful carrier proteins include inactivated bacterial toxins such
as tetanus toxoid, pertussis toxoid, cholera toxoid (e.g., as described in International
Patent Application W02004/083251), E. coli LT, E. coli ST, and exotoxin A from
35 Pseudomonas aeruginosa. Bacterial outer membrane proteins such as outer

membrane complex ¢, porins, transferrin binding proteins, pneumolysin,
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Activated Pn 1 pol ysaccharide can be conpounded with a
carrier protein. Carrier proteins are chosen to

WO pBeZ®E3 t he | rmunogenicity of the bound Pn 1PCT/US2007/086976
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protein D, .can al so be used eins, such

ov AEBURPH, TP%;FHEUP%at? ihpatie deBe P arﬁ"traB‘Eﬂ/ VoTauSs %?Q?ﬁﬁ‘ate buffer
aI bramewed b@rbuﬂered taimd), pvdigel imadsatéveintarra@s oftthddgycidbnjiyate in
J# 59 Feused as carrier proteins. A preferred
car | ar 5 ofein is the nutated di pht heria toxin CRML97
15 FoI | oviha gaboeedisalasira gpenerally teseribes theepreganbtireientjont h& more
act ioyaid Lﬁ%’p n&h@/%ago&aebtgﬁﬁ&%ryr ;e?errern;@%eahg Bliowity Specific
is optlona frozen . frozen
col §*9pRIesi zT@ase ePlRgaAe Gﬁsqﬂée%a@'?'v@a t%?“'ﬁwer@cd'&strﬁ@” and
t hearaabti ivah®d tPimi tHeGkysas ehaihiehascarri er protein
m xture with a reduci ng agent, such as sodi um
cyanobor ohydri de. Unreacte% ﬂ& Eggdes are then capped
by a sodi um borohydride re I on. The conjugate is
2Qurified (e.g., by diafiltExamele er sus phosphate
buf f er  bRlgaPRH d7. PHEdrRbiifl SRbIUIIPolHakLIGICR Sokéigho
bat ch concentrate of the glycoconjugate in buffered
saline. The aboye d| cIo [ q- cribes the
present inventi 6k R TOHP aie Hrdi ng can
be obt aiSheaelyyorriadt eeretype 1t was bb:tafnedi Ifrzom thg ApediahiType Culture
ex e t
P e Gltn, AR B RRNC SR FEREIDREY S84 S Fprelgiped i
2 heoré%rd@@xmdtthﬁesttammrpmﬁve EMPETS oimpll asigin (generations F1,

Pr efaralifen afvoaddbed TerddfonsaR SHbA bRl WeRGhbRIcbderhe first

Ser ot pe 1
additional generation was made from an F3 vial, and the subsequent generation was

made from a vial of the first additional generation. Seed vials were stored frozen
(<-70°C) with synthetic glycerol as a cryopreservative. In addition to frozen vials,
30  lyophilized vials were prepared for the F4 generation. For cell bank preparation, all
cultures were grown in a soy-based medium. Prior to freezing, cells were
concentrated by centrifugation, spent medium was removed, and cell pellets were re-
suspended in fresh medium containing a cryopreservative, such as synthetic
glycerol.
35
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Preparati on of Master and Wrking Cell Banks S.
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fer ment gf J\ag Y36 groEst' m%&hgh&.% Bf éi’)GHthé Q/Qs maintained with

fernmentor contal ni ng base

mai ¥ MieREd NthHh%ttﬁig‘?tl @t'%d%euwcvaa%@aahe@ §t?| %ﬁeﬂd‘ﬁrmeﬁ% was
f er ygedti@tiicematase hRjdiibtivat feehextdr @onteRmg adoy Baséf madiomt he pH

e attata el Sl e B B Urice g g e ter cossaton o
20d e oxepwthadr athen Slmjwumng/a/slumédﬂ dhe ferrbdreorcadst reaehetio Anyapgropriate
the rpcﬂj%{ Ef Et@ ecl% A% ?e&??noﬁa?e @%@H%@fl g % ‘meeajlture to obtaln a

poI sacchari ernent or conten
or &1 2 toseentaiien pHthst b HOylsy%fa theubeeiptal el ranvlra@lease cell-
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| ysate was clari con agﬁlﬁghj% flow centrifugation

f ol IAHA- I aot@lﬁ |Htefva|| F%/t\g?efrb oyg afftemperature™between 7°C
28m canaf 13°Cr & assure that aomaleteecaliake lyoks careisgolysabisharide release had

f i t 7 . X : .
I\Egﬁ%m&% IeR& ﬁ&k ?urmgk{ﬁg ho &en}%%rgﬁt?é %J\e\gtgcgre\gfg%ceﬂte f;P(,B\Jn settling
t heorstee terhentaiwalle angald p[@@dther@by allowvinodhephl pepbe integrity to be

pr or%'iﬁltaln@@ fl\fé&mtm O\Cﬂﬁ@h@ H'cﬂ%r@%)b‘tlb%@@dﬂ?(% WhpptSEmately
p was nmai nt ai ne f er ment ati on was

t erhi AQtwith S6% @Fetle@g@atAf@ﬁ ad’pld t|me W|thout agitation, for a time interval

30  between 12 and 24 hours at a temperature between 15°C and 25°C, a significant

portion of the previously soluble proteins dropped out of solution as a solid precipitate
with little loss or degradation of the polysaccharide, which remained in solution. The
solution with the precipitate was then clarified by continuous flow centrifugation
followed by depth filtration and 0.45 pm microfiltration.
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ecu m conponents from
rml m@a@hav@ gThe Péﬂe@B'tﬁt'g?fﬂré@%e’s@@hthaé"tﬁu@f%|”6$Q§|CW'HP a NaCl/Nal

pr Oédﬁltlﬁrt] and el M%@f\ﬁé‘s'ircbﬁ&nea_ Wﬂthp@lleyﬁélﬂéllp aﬁdriﬂ@d %@/saccharlde
precipita om e an
Do St 55 Sl oS RaC T PPNEHiA ey i hest lsFeghihequan

25 Ha)zﬁmdnrera stock sol uti on to give a final

concentr T%%} gg&lsaé)cchélr%oegglu déM \)@S c%%gntﬁa?%dyfr}ag %B@bé%g@ ultrafilter

precipita
fi IE!f\daii%lltwaéwcj'ilQ@Q@“d@@hlomﬂﬁescﬁwpysacchar| de precipitate

was  esqlhdjahiafeurfibd pslk/égcﬁﬁari% bR Wi ﬁ:hh&%ﬁﬂ&%i} Ht¥ation
chl oride sol ution throug Pr eci pi t at e- cont ai

depttough prdepth fitfre '”}prﬁfgp@fﬁg "Wﬁraé‘ RS Hs eﬁte\?\i"frﬂt'on the carbon

30 filter was rinsed with a sodium chloride solution. The rinse is combined with the
polysaccharide solution, which is then filtered through a 0.2 pm filter.

The polysaccharide solution was concentrated on a 30 kDa MWCO ultrafilter
and adjusted with a 1M sodium phosphate buffer to achieve a final concentration of
0.025 M sodium phosphate. The pH was checked and adjusted to 7.0 £ 0.2.

35 The ceramic hydroxyapatite (HA) column was equilibrated with sodium
phosphate buffer containing sodium chloride to obtain the appropriate conductivity
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diafilt L2 0 ( I - -
i at 1 ¢ o it bbb BLAFIC R ls ey Elifie e rlatve
t hrioelgeviag SGGQ'SWPFﬁé‘rﬁﬁWWFSthéﬁ*dGi nto pol ypr opyl ene
bottles. Sanples were renoved for rel ease testing and
the purified pol ysacchari d%ll_vvas stored frozen at -25
50C. Characterization The RI€ Wat a was consi st ent
25M t h Plepacitieniof 8krotypeUCPhsuindtpctdl Saaciwdrigie FECRM @S Conjugate
signal s assigned to the protons of the pol ysacchari de
nol ecul e. The 1H NVR spgect: a2 series of
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Containers of purified polysaccharide were thawed and combined in a

reaction vessel. To the vessel, 0.2 M sodium carbonate, pH 9.0 was added for
partial deacetylation (hydrolysis) for 3 hours at 50°C. The reaction was cooled to
30 20°C and neutralization was performed by 0.2 M acetic acid. Oxidation in the
presence of sodium periodate was performed by incubation at 2-8°C, and the mixture

was stirred for 15-21 hours.
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group) for the quantitation of the O acetyl functiona

group in the polysaccharide. The identity of the
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and then sterile filtered into final bulk concentrate (FBC) containers in a Class 100

hood. The conjugate was stored at 2 — 8°C.

30 Characterization

Size exclusion chromatography media (CL-4B) was used to profile the relative
molecular size distribution of the conjugate.
The identity of the conjugate was confirmed by the slot-blot assay using

specific antisera.
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1&hr omat ogr aphy nedia (CL-4B) was used to profile the
relative nol ecular size di ghnbigtd on of the conJ ugat e.
The identity of the _conjugate was confirne

sl ot - bl Bfepagaéley ofi St RgewnuEae Carsuiar P§é\fsé°q*??é'd§a§§6‘l‘f¥?‘f de

and protein concentrations were determ ned by the
uroni c acid andPteparayiorasiddaster ane $(veidnd @l BankIhe rati o
of saccr})ar hgﬁmfn?aepsre%t)%erb vas &E}SIB&P%% %?t Iiiybelp[oﬂgﬁgn University

conj ugat e Co bt al ne calculatio
181g/ ofi @ﬁl@)ﬂmq dhilpdstphia, LPennsylvama.- -Far _prepargtign ngf the cell bank

prodygich SEimple £ontent was measured by the Hestrin
met hod (Hestrin et. al J. Biol. Chem 1949, 180, p.

249). The ratio of O—é@@%@@@ﬁ@éﬁwgon to total
sacchar |Cdﬂur@9r1’mmtrreawmrmgg@uebanmwl/as wbd @ avetigle gl bottles

onta‘?’nfi-‘n C&)%abaggcf m%cyigr[rllp ﬁ1e3b tt{e% gu Qeitgé atsig;?C 1 2° C without

saccnarl
20Pr e@g@tatatm uptil gwwmnguemanfg AR meth\ rdd boam @ed to inoculate a

Pnedyam il aRnRe tHtYiRAg %o e bﬁ&iltﬂﬁd A 59 Brout quﬁég maintained
Austrian, University Pennsyl vani a, Phi | adel phi

Pen{ysierie P%d'U’FS?rbB?aé%é?'%\ttqno fisf thﬁﬁ%rgﬁté?ﬂt'C%QﬁRS'ty wais reached

the seed fermentor was used to inoculate an intermediate seed fermentor. After the
target optical density was reached, the intermediate seed fermentor was used to
25 inoculate the production fermentor. The pH was maintained with sterile sodium
carbonate solution. The fermentation was terminated after the working volume of the
fermentor was reached. An appropriate amount of sterile 12% sodium deoxycholate
was added to the culture to lyse the bacterial cells and release cell-associated
polysaccharide. After lysing, the fermentor contents were cooled. The pH of the
30 lysed culture broth was adjusted to approximately pH 6.6 with acetic acid. The lysate
was clarified by continuous flow centrifugation followed by depth filtration and 0.45

pm microfiltration.
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system see Exanple 1. Fernentation and Harvesting
Cultures fromthe working cell bank were used to

W0 p@srmtE seed bottl es containing soy-based nedi/us2007/086976
The bottles were incubated at 360C 2 C wi thout
agitation until growh requirenents were net. A seed
bottl e was used to inoculate a seed fernentor
cont ai ni ng soy- based medi umpyrifsaéh of about 7.0 was
mai ntai ned with sterile sodi um car rbonate
After tﬁg' © {erification, ”2: P”%‘@P%P‘E%??\Rﬁgsﬂcé%a%om”? fed oL sgveral
f er corpdrivatiodiafitsgidn topeiatiosy pedemitationienttien, eodinad ehrematbgraphy,
fer tar o
+ ocaTEodtn S bR LA febedibls i URhY. ot fibr, tmporature
5|no‘6LﬁS§10§19fVH%eiﬂeé'ﬁ@R:tl on fernentor. The pH was

mai nt ai aslindd butskeh &Heefemltdﬂ %Iﬁﬁé%@ﬁoﬁe@%dﬁe‘ éé'i’otypgl?were
fermentati on was &%§n1nate after_t Ing vol

of | RRE Bl DRSS SaEhed Ak oo s ek *a ity was
St eddcbraplbRed sty soaivereghogphiatd Bdffer aarualgeid Diafilttdtion removed the
gg: I%)\Hr r%oFeguIL%/eglgH] &ﬁ% e({olm%ané:n% lf?)marWe h?d#%?srﬁ%ecular weight

associ a ysacchar
10 erbienohorerceush @mngclweaed qodkig@nd Wwesquhemrﬂet he | ysed

cul tur e BHppth tW@%d@ﬂbN%f%xh@eo?@rﬁ’ﬁ&Wl r@ﬁrﬁ&r)furﬁ"br@m@e (HB), a
wth acetic acid. ysate was clarifi by

corBA (RS VA 4By O é‘n'f‘?@f ﬂ@%ﬁ‘t ?Qi'i‘\t'of‘owsoﬁ%cifdbﬂ‘? tﬂ% rRcentrated and

fi Id.asfatbweerpo@eabcﬁar% Jolation & give hﬁlhﬂtcbﬁdfenﬁ’uﬁdnfdfml MNaCl. The
The OKPUHfI cation omys har i.de

O
Thendinidafdt W audh ol RRS TA0RS He AR B AGHDES o give 2
120 pefinat ¢avpentraperedi 156 Hat(vom/ Eheupdlmacchaodaliti precnpltate was captured

C hf&ﬁ?ﬁ@&ﬁ "P\Pé}yand Wfllgﬁg fdléCBlrd@& I 9He 55I9&%che@ildle I;])"ec'é)itate was

procedures were performe room t enperature u
ot heslittlized o glutag). bydeglquuﬂe]tlggj & PRI fGhipKitle rRelution through the

f er;srsmume Eontdiniceepd filer. PRERKERNLEE tHEAREMPRIthSaddRibRal sodium
congc qu} ated and diafiltered using a 100 kDa MACO

filf BP9 tration was acconplished using sodi um
2@phosphatSedioof béide dWalpeas madedotl. thdpalf/sdcthragitie soluti@nibane @ stock

theN%?é’&#gBh et8“éc%'fev¥"leé GpL E%%MF&&?’HP?@P% Srléaﬁ’}aw%s The

ecul ar
acHHeC'FEﬂaéﬁ lef BAGVEDI s%oémé'maa@ PFheoffiltriats cppained the target

ad d;bd'lysﬁébht@ﬁdeh exrdsey blfeﬂlbméé%)éi arﬂinﬂ’@ ﬂlté#rﬁ/é?é ﬂﬁéé@ﬁNl(h"BNaCI/Nal
a calcul ate

tion
o THEOR GHOCHE: BBGanGOBPRRT 170, B8 PO oLy paGsaceharide
250l selidtiom (Tae ditarevss dusmmedcmmeﬂpgaathemde Wasﬂhe’EEﬂIMdtiatﬁ‘Jough a
The an%ﬁ&CCha“ de was then precipitated by addi ng HB
fr om tock solution to give a final concentration of
1% HB ( Whe )polysarshgisie\solitierheas enchiBrateceeri @ 4Pe MWGSO ultrafilter

CapirdrRffitered with a sodium chioride solution.
The partially purified polysaccharide solution was further purified by filtration
30 through a depth filter impregnated with activated carbon. After filtration, the carbon
filter was rinsed with a sodium chloride solution. The rinse was combined with the
polysaccharide solution, which was then filtered through a 0.2 pym filter.
The polysaccharide solution was concentrated on a 30 kDa MWCO ultrafilter
and adjusted with a 1M sodium phosphate buffer to achieve a final concentration of
35 0.025M sodium phosphate. The pH was checked and adjusted to 7.0 £ 0.2.
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on a depth filter and the filtrate was di scarded. The

pol ysacchari de precipitate was resol ubilized and
W@Rwsewesy recircul ating a sodi um chl ori de sol BET/O82007/086976

through the precipitate-containing depth filter. The

filters were then rinsed with additional sodium

chloride solution. Sodiumiodide (Nal) was added to

t he pol ymacwaﬁicdﬁ’yoﬁs@dyel;seiuw IfIAPﬁblamﬁt\Qéé( eNailibratel Uikt Rodium

or daPBr i B4 ST B e ?‘mr@ev@@b&a&@seaapwf'%fsﬁpﬂdwt'v'ty

f | | ¢16 @B). 0he pdlpsacthdride atletianovdsahereldadeaeontcathgeblumn. Under these

pol a
fil %6?1?1&\%‘& rerﬁpgjﬁ%esetg)ﬁn@[oqﬁé @k@gnp% Q/ ﬁ({hﬁ@cﬂa%ésg'@%%vered in the
T i nfow-tpygle AT thre eolvine. hTh%éolw\Cﬁhaa'FﬂP y/a[adw’feﬂé%rough the column
pol wigas&Bedddfs kil 'tHPJ)bthUaZJm fitepr was dl scar ded The
polysacc aride was then filtered throug

filter. f‘ﬁ@0%?%9?%’@8??8”'%‘”%P?quﬂﬁﬁat%é',s'%ﬁco’gr{‘tt)@awé@o filter.

on Ehe3nsdoeraldWiEZO thenl digffitedetievith &vrl. di afiltered with a

sodi um Io | ut ] The | \ rdf

pol ysacglﬂar{il %éo Lﬁ)?gy%)a%@r\}\%;sggf ﬁ‘ﬁ@[ﬁ’“ %%)%rmt&égd[h{)@%h a 0.2 pm
1G i | membriao it i glaindesd strehcdnitdiness. Sapples mereetbmavedfor release

act pMpb ey HRRARed Js@éch%hdet\ka%tét&gd bR stasParseEi | ter
was rinsed with a sodiumchloride solution. The rinse

was conbi ned with the pol ysaccharide sol ution, which
was then filtered thr ougkcraar&tét.zamnfi lter. The
pol ysaccllp] QR Vas cperr% tihr ed on

MACO ul tT&f | 'Iqi?\lév??a(}r%c? PusteE W vEEeal ,ﬁ?‘rUCh"e by the
1ﬁoh0®|@hamentms|gmls assigaeth toeme peptcinis n&lhe (pglmwphargje imstecol.

0. 025M g‘ﬂt' {§B8n 9@%‘?“%8 mdr¥SalBit Vl%ﬁ/gg&ﬁgr]%%d \@éld copflrn}ed by

adj uste o /.0 2. The ceramc roxys patit
col Qﬂﬁ'ﬂtewage@dm'inpFQ?H%F@WQF\?%%P%&%%‘W%%at e buffer

conf}I ai tmm@wt S b ce e Dfilirslidn tcBrotfatayrdpht, %u@@@fl\?lﬁﬁéf@bﬁ/e index
conaucti Vi e sol on
¢ e dfaeg R BB AR S S Br FBEE on wi
20 npthe sdMm@s chrwenitativo td d'adz:ura&uha nmimtulahwelpluil ysacchari de

was 1 ec%‘(hz%r&gmé iBn Eﬁ} gkﬁ(gh{‘:ﬁ%g - E e&%‘ &Eﬁ?%th-gh&ative

pol ysacchari de was rou e co

bufm@'PCléﬁié'Zﬁﬂ§trﬂ3M'Q”é?fé® ROWSBerGAN 0 2mm f i I ter The

pol ysacchari de sol uti on was concentrated using a 30

kDa MACO filter. The conce rat s then diafiltered

with WFl. The diafiltered %6?'(/"9 hari de sol uti on was
25 i | t ePepaiativnwfBetyheZ3 PieuimesdoLedl Satchdriele 4 CRM,y; Conjugate

stai nl ess steel containers. Sanples were renoved for

rel ease testing and tlg\gt,;%%,ll éﬁoe@o@@aﬁ&gccharl de was
stored frozen at - aracteri zati on
Containers of purlfled serotype 3 saccharide were thawed and combined in a
reaction vessel. To the vessel, WFI and 2M acetic acid were added to a final
concentration of 0.2M and 2mg/mL saccharide. The temperature of the solution was
30 raised to 85°C for one hour to hydrolyze the polysaccharide. The reaction was
cooled to <25°C and 1M magnesium chloride was added to a final concentration of
0.1M. Oxidation in the presence of sodium periodate was performed by incubation
for 16-24 hours at 23°C.
The activation reaction mixture was concentrated and diafiltered 10x with WFI
35 using a 100K MWCO membrane. The retentate was filtered through a 0.2-um filter.
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The 1H- NWR data was consistent with the chem cal
structure by the assignnent of signals assigned to the
wee@Bom®sHf the pol ysacchari de nol ecul e. The i BERNUB1097/086976

of the nonoval ent pol ysaccharide was confirnmed by
countercurrent inmunoel ectrophoresis using specific
antisera. Hi gh performance gel filtration

chromat ggF Q:I@Wour@;ih_\gp}qo?ﬂ/l VQoEthmV @ﬁés@ﬁbtieVﬁngi M@e;@va@tnéldded to the
ser | scalte 0]
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relati écul ar size distr

Pol gassc yppitilizgtion beitlag|vaths a Pp&partapplofill. oshetdioary g -35°C, and
any@q,@gd:al Saccharide - CRML97 Conjugate Act i vati on

and nju n Cont ai ners of }Jrl fied serot

sacchar izg8le \?\é%? COTYPRABEF da PRECOYINBIPFRIEN ipAterd) ¢g bES’tht to room

vesemberailliee b resegmatied MF). 1M rsddidi moephate baffed pHe7®, to a final

add%ﬁcﬁaﬁ’ag c&ilcgﬁ‘ﬂr?t%f? ¢ 96‘%1{9‘%& thei éH Nt 'X'dj‘;ﬂgtgd @E%@ng then a 0.5

sacc ron was
¢ o @@@Ceﬂwvalemeofh@mum cyayabouihygrislet Wés poldgd acElrrarreagdion was

Thepspaehi AMBMESoC P h8Gs! oFoﬂg\ﬁlgg and ¢ %%H&Gﬁ‘}%ﬁﬂé’rﬂcubatlon the
chloride was added to a final concen tion of M

Oxi "§atteBMixtiretyas qivted il £0ld PMeb RSO % aaling bitlier. Unreacted
perdigeniyesk Wareiquekdhat ibgnhd edditln- &%ohiomrtﬁ)rca@dr&ié%d indudation at

actiyat actl m. xture was concentr at

i a4 Euer a8 BOE iR et G A0 SR e g 455 o
15Theprefdteentosd retentede Yaskeler ed t hrough a 0. 2-mm filter. For
COWOU”%B%ac‘Bo@M.&&QW@ eiﬁ?rgé‘gbfwm?'d& BhospRste BHASoH 9),

to the activated sacchari i nal concentratlon
of ithahtPM PResPantePutiers(Ph . 6) radieix Wiy YT Mrsupsinate/P % saline.
\NaSTH@'rét@dtawwatsmtb@d%wdnﬁa"(bg@nﬁmrleuti on to a ratio of

2g of sacchar.

eacchar  HABETe RO RIRRLS Fioprad e PR BE0 fmaimL. and
20yl atben Istyeoprfltlerezjanuoo?B(bobmthleersvun tahClas @A hoat. gée donjupate was
she%t E @t -75 0C, and |yophilized. Bottles of

yophi Ti zed saccharide/protein material were
brought to room t enper at Ueharagtetizatioa spended in 0.1 M

sodi um rs‘@se%@&.en @r‘%%ﬁtbgraﬁﬂﬂl rﬁe@a (€1048Y stﬂ@bd &ﬁfr&ﬁl@fh'e‘?&atlve
e .

concentration /L. . The pH was adj ust
and“?'ﬁ%ilﬁrézéd§trl?ﬁi°é‘r° ‘\’)Jéﬂp%tﬁt of sodi um
2E£yanobomhb34desntuc9eow\ﬂns a@ujlgdie Wie corgienéd on theaslot-biou bedag dising

%égﬁl for 48 hours. Followi ng the cyanoborohydride
| ncu e
The saccharide and protein concentrations were determined by the Anthrone

and Lowry assays, respectively. The ratio of saccharide to protein in the covalently
bonded conjugate complex was obtained by the calculation:
30

pg/mL saccharide

Ratio =

pg/mL protein
35
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reaction mxture was diluted with cold 5nM

succi nate/ 0. 9% sal i ne buffer. Unreacted al dehydes were
wQe@aomed by the addition of sodi um bor ohydri deCEO82007/086976

i ncubation at 230C for 3-6 hours. The reaction mxture

was transferred through a 0.45-5 mmoprefilter into a

retentate vessel. The reaction m xture was diafiltered

30x with 0.1 M phosphate btﬁxﬁ.e.bm(g)H 9), 2x with 0.1

ool naPRaragonen §; phbumdrlise Eoumfanbolisalodite Seatvpe

through a 0.2-mmfilter. The conjugate sol ution was
di | ut ed & enauseEEhaerPliee bavaseebtahecddfrgm iyl feraldRdhitiham of the
St eétbﬂe%rfn}elrét?ro?ﬂlebvnrto% ’_B%kﬁlﬁnﬁlé\h %st R 8%p§aﬁ§r§oflt99 cell bank

he conj ugate was st ored
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size distribution of the conjugate. The identity of
t he conjugate was confirned by the sI ot bl ot assay
usi ng specific anti sklfea GMeAE gssand protein

concent I, QB oHPTR: @s&mpr%ene%nmg@%s@w% 28"%hed bottes

Lowy assays, respective sacchari

10y ooBlaing:a ehibased Aresi 9n<b@ﬁar@&4 Heile DGHES: é@'H’flﬂ’behﬁa%Ott'eS

obt\aéra@ftubated BE13369©|+023|@WItMt a@ﬁf|6ﬂ—ur&ﬂi§@WﬂfPﬂeG@reRiHntsQNeTe met.
n a | e epara on O neuno

O R St A e BEE e b RiaHer sy begsd medium

sera:tdyqneOrﬁMvmlle)bleC@edolﬁmcmm MpH dGabaltd? Sevas ifigistained with 3N

}:heNa%I@t ﬁfteyrill]é’ %Fg% B%ftl'clzglfdehﬂ’v vg %ach@ﬁ 0(95 Eé@b feH%(NtoYWaE ‘used to

preparati on o system see
151, ipenulates thee REasitetion, ferpgnierseantaing $Py-Pasedt mgﬁurgn\dlth a 10mM

chayasd®s trtatRfofThE N RAS Wafeshar higesN m@)I-EX@I'T@l‘eﬁnéntatlon
Alternate Fernentation Process Cultures fromth

wor¥@sh FreLpiedpail (Rerdiog s 9rPEth RodIPattke é’@é‘&”%df"t“l“@s"f the
C onfemienitdl Qvaa reazyiedd ase eppreghatraranuht af stédifd/M 8%esodil@ deakycablate

3. Sv%su%csa%gft? t{é cuk?to t l e a|n ra(?) Lﬂ/: %Qr%teﬁgat%h u? @neq)ro% 8 lyse the
W t hout agl ret .

207 stesteribloetd @dmabam@d %@qnambnﬂlma@chanc@eeﬁdtef bfﬁln@rtlue)iermentor
CondRtRtsNBers MDA Agitdillh, UB? a time interval between 8 and 24 hours at a

temperature between 7°C and 13°C to assure that complete cellular lysis and

polysaccharide release had occurred. Agitation during this hold period prevented
lysate sediment from settling on the fermentor walls and pH probe, thereby allowing
25  the pH probe integrity to be maintained. Next, the pH of the lysed culture broth was
adjusted to approximately pH 4.5 with 50% acetic acid. After a hold time without
agitation, for a time interval between 12 and 24 hours at a temperature between 15°C
and 25°C, a significant portion of the previously soluble proteins dropped out of
solution as a solid precipitate with little loss or degradation of the polysaccharide,
30  which remained in solution. The solution with the precipitate was then clarified by
continuous flow centrifugation followed by depth filtration and 0.45 pm microfiltration.
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and a 10 sterile NaHCO 3 solution. A pH of about 7.0
was mai ntained with 3N NaOH After the target optical
wa@lensirssivas reached, the seed fernentor was UBEHUS2907/086976
i nocul ate the production fernmentor containing
soy-based nediumw th a 10 NaHCO3 concentration. The
pH was mai ntained with 3N NaOH. The fernentati on was
term nated after cessationpghmgledsst h or when the
wor Ki r ment or .
Appr oiEPAROR Rt Sriotis s orolSeat e s e Benibaste
was added to the culture to obtain a 0.12%
concentration in the Hctiation and Conjunatiore bact eri al
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clarifi %II&MnQ’-’@@%‘yMH@h dri‘awlrﬁﬁﬁétbhé Uk Flafbnf ik tuRWREL diluted
by d[eS)FJth filtration
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2Q/estb@lugh @02 yon Bitseli um acetate, pH 4.7, was added
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The ret as,_f %ﬁgthro aev\%'% filter.

The ser SCBaSEFu'Z\?S?’é AETHEFPaE" W€ O6bi ned wi t h
25CRMLO7 at a ratio of 0.8:1 . The conbi ned

saccharide/protein sol uti o, ? d71led into 100 m .
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co-lyophilized material were brought to room
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30 system, see Example 1. For fermentation, harvesting and purification of the

polysaccharide, see Example 1, except that during purification, the 30 kDa MWCO

concentration step, prior to the chromatography step, is omitted.
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added. The reaction was incubated at 300C for 72
hours, followed by a second addition of

W@ ymsoesdhydri de and i ncubated at 300C for 20P@BUS2007/086976
hours. Fol |l owi ng the cyanoborohydri de incubations, the
reaction mxture was diluted 2-fold with saline and
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SN ISR greravee BRFgeumarapeatiataatid Sk Rile Canisbate
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For the characterization of the conjugate, see Example 2.

30 Example 9
Preparation of S. Pneumoniae Capsular Polysaccharide Serotype 7F

S. pneumoniae serotype 7F was obtained from Dr. Gerald Schiffman of the
State University of New York, Brooklyn, New York. For preparation of the cell bank
system, and for fermentation and harvesting of the polysaccharide, see Example 3.
35 For an alternate fermentation and harvesting process, see the alternate process
described in Example 1.
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filter was rinsed with a sodium chloride solution. The rinse was combined with the

polysaccharide solution, which was then filtered through a 0.2 pym filter.

The polysaccharide solution was concentrated on a 30 kDa MWCO ultrafilter

30 and adjusted with a 1M sodium phosphate buffer to achieve a final concentration of
0.025M sodium phosphate. The pH was checked and adjusted to 7.0 £ 0.2.

The ceramic hydroxyapatite (HA) column was equilibrated with sodium

phosphate buffer containing sodium chloride to obtain the appropriate conductivity

(15 uS). The polysaccharide solution was then loaded onto the column. Under these
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stock solution to a final concentration of 1% HB. The
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The concentrate was then_diafiltered wth
di athP?réPJé?ja’IS’dP%BE’H?SH’? QMSOAt GtS?Eﬁ*ﬂa(A%éprP‘ieI”tré‘i‘%‘?ﬂ 5 1. After
t hrthel gbdigorOof Sotmmmngahsharshydiide! e readtion siagiintubssd at € for 8-

andq 1SS (T Fo Py Eabshart doovaiaret &y citard gt B conium
23-orbardtydedst tarinadtiicorat 88°G foe1plduys acchar i de, see
Exanpl € @ reRBAMhiRturOwas diluted 10-fold with cold saline and transferred
through a 5 ym prefilter into a retentate vessel. The reaction mixture was diafiltered
10x with 0.9% saline and 30x with succinate-buffered saline. The retentate was
filtered through a 0.2 pm filter.
30 The conjugate solution was diluted to a saccharide target of 0.5 mg/mL 0.9%
saline, and then sterile filtered into FBC containers in a Class 100 hood. The
conjugate was stored at 2 - 8°C.

For characterization of the conjugate, see Example 4.
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Preparation of Serotype 7F Pneunococcal Saccharide -
CRML97 Conj ugate Activation and Conjugation Oxidation
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. I I
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a resuspended in DMSO. To the saccharide/protein  mixture, sodium

cyanoborohydride (100 mg/ml) was added. The reaction was incubated at 23°C for

15 hours. Following the cyanoborohydride incubation, unreacted aldehydes were

25 quenched by the addition of sodium borohydride by incubation at 23°C for 3-20
hours.

The reaction mixture was diluted 10-fold with cold saline and transferred
through a 5 pm prefilter into a retentate vessel. The reaction mixture was diafiltered
10x with 0.9% NaCl, 0.45-uym filtered, and 30x with diafiltration using 5mM succinate/

30  0.9% NaCl buffer, pH 6. The retentate was filtered through a 0.2 pm filter.

The conjugate solution was diluted to a target of 0.5 mg/mL using 5mM
succinate/0.9% saline, and then sterile filtered into FBC containers in a Class 100
hood. The conjugate was stored at 2 - 8°C.

For characterization of the conjugate, see Example 4.
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al ni n a So
25 nm was reached, the intermediate fermentor was moculated with the fermentatlon

broth from the seed fermentor.

Soy-based medium was transferred to the intermediate fermentor and
sterilized. Then a volume of 50% dextrose/1% magnesium sulfate solution was
added to the fermentor. The pH and agitation of the intermediate fermentor were

30  monitored and controlled (pH 6.7 to 7.4). The temperature was maintained at 36° +
2°C. The contents of the seed fermentor were transferred to the intermediate
fermentor. The fermentor was maintained in pH control and samples were
periodically removed and tested for OD and pH. When the desired OD of 0.5 at 600
nm was reached, the production fermentor was inoculated with the fermentation

35 broth from the intermediate fermentor.
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medi um and phenol red were adjusted to a pH range of
7.4 + 0.2 using sodium carbonate, and the required
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Purification

30 The purification of each pneumococcal polysaccharide consisted of several
concentration/diafiltration operations, precipitation/elution, column chromatography,
and depth filtration steps.  All procedures were performed at room temperature
unless otherwise specified.

Clarified broth from the fermentor cultures of the desired S. pneumoniae

35  serotype was concentrated and diafiltered using a 100 kDa MWCO filter.
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approximately 0.12% w v. The culture was m xed for a

mnimumof thirty mnutes and the tenperature set
w@isH79483 reduced to 100C. The cul ture was i NRCHHSA7/086976

overni ght and follow ng confirmation of inactivation,

the pH of the culture was adjusted to between 6.4 and

6.8, as necessary, with 50% acetic acid. The
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ﬂUep‘BﬁrCﬁJIaF"tlgaa sedige nﬁb@d%ﬁwtlommh tfaa memltatﬁwcrmemmgad@th filter.
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product was transferre cl osed pes to

puri fi caorp igrlide (Nejy was ae%%dsw@e P%lV?aCB*fa”fjﬁéO'él%\/féom a stock
opexNatdonuisn (€ asHidviel e icomcentratioh ratol 396 tcapdectpnaél B2 (ekeept for

er f e enl Cto 0 | terna
For RV BB el W Fop RgrisPsantcon gR5uEy oft, BEERSe wes
1andedByeds ee defle filraticar. n"éhaeﬂlpatews@ndesm takgedi polysdexarigee The
1.
finf Jv%&@éa dd%'acgﬁg P@%’édg&%a?.@é vaE‘th%f] RS thRSYGH FREQGF Mer.

pol ysacchari severa
concent r'&girehpafcatrdetsplitionomas pricgttiagaeson a 30 kDa MWCO ultrafilter

pr e&idﬂjldﬂﬂér’e@mtﬁb@bdjl@m,chlﬁﬂdjdléﬂlht@hr omat ogr aphy, and

dethf trat rocedure
et oom el wi SR podeen R SR Bt B For R el B flraton
2(0 athiobigked depkhtfhterf impraghhted fwdth raetivated cadbdnurAgter bifratidmethe carbon
t .
G SV flaPnnROSHIDA B0 R HRIIE SlRR, FRERRIE G Binae win tre
waspoa@e@cﬂmmesmorww V%dhmltpwéfyﬁwf@ ®anm dterat pH <
9.0. D afhb|pbfy%dcﬁz§hd%%m@ﬁ4&dw§§1@odc@wm &ﬁ#b@'kDWWJdJD ultrafilter

gfg%{é”b%ﬁllt %@gghg%{vﬁ?%fsgq?wn &gp’ﬂde i%§1u h’%gﬁgewaqs checked and

290l apsechariode0.3. The pol ysaccharl de was precipitated

fromthe, co r di d sol uti. Y, .
o B OIAILT A0SR AP R o
conhefphatg |bgﬁﬁero¢onmlr}ggsod|um chlorlde until the pH is 7.0 £ 0.3 and the

conductivity was 26 + 4uS. The polysaccharide solution was then loaded onto the
column. Under these conditions, impurities bound to the resin and the
30 polysaccharide was recovered in the flow through from the column. The
polysaccharide solution was filtered through a 0.2um filter.
The polysaccharide solution was concentrated using a 30 kDa MWCO filter.
The concentrate was then diafiltered with WFI until the conductivity was < 15uS.
The diafiltered polysaccharide solution was filtered through a 0.2um
35 membrane filter into bulk containers and stored at 2-8°C.
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(W v) (except Serotype 23F, which had a final

concentration of 2.5%. The pol ysacchari de/ HB
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filtrate was di scarded. (Note: Serotype 14 does not
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t hethetleaneased tee2 1oo2Sy€ @aod hai M eodiwh phosphataaesfadiiedioectarget of
thraugh.a . 2mm filter. The polysaccharide sol ution

was concentrated using a 30 kDa MACO filter. The
concentrate was then diafiltered with WFl until the

25 0oNskgp i PhiiotawaReastidbnt. The di afi | ter ed

pol ysacchari.de sol utian ter rou a 0.2mm .

Poror A6 REE S PeRalE Bt ST i Pl SHcharice
2- %ﬂ/d‘ﬁ'_ﬂ)amab detmztnlﬁ%pcbtwmabsracdfan@me@nmu(m@ad)tfor serotype 4). For
Sacscep&%edéﬁ a'ramg-1 .@%‘élé@@fts%ﬁium periodate per mole of saccharide was

used. With thorough mixing, the oxidation reaction was allowed to proceed between
30 16 to 20 hours at 21 - 25°C for all serotypes except 19F for which the temperature

was < 15°C.
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For Serotypes 4, 6B, 9V, 14, 18C, 19F and 23F
Activation Process The different serotype sacchari des
W0 200BoOWeas f f er ent pat hways for activation (hydrol/ys1087/086976
or no hydrolysis prior to activation) and conjugation
(aqueous or DMSO reactions) as described in this
exanpl e. Pol ysaccharide was transferred fromthe bul k
cont ai ners to the reactor vessel. The pol ysacchari de
th g ted in WAl and sodi um phosphate to a
fln%tlg SOH f’téﬂnlon range of 1.6 - 2.4 ng/nL. Step 1.
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di ng” 1M sodi um phosphate to a target of pH 6.7 0.2
An i n-process test was done to confirman appropriate
| evetep of Lmyfamyl ation. For serotype 18C, gl acial

acet i aci d tratiqgn). was a
St TSR el s 1D T a5 gsE Lo Hhod S RESS wi
1Qat GZMw?_GﬁrlerTmmem &illagr ietovgissst huttiesd stealld@zed abd s@Bretl at < -65°C.

S o
Car Gt prcBmip ESas PRI o Bl e e Dot 25
requbiCed sodi um peri odate nol ar equival ents for
neu id tiv 0
D RSa hoSREe I3 L8 Al A6 B8 wren
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55°dr‘e‘a’époﬁ% J(tﬁr‘éa%@ro%ﬁé 188 ciéd bt RAGR"AIFSE a}éﬁr?orlr'sﬁ% coﬁ\éérﬂrated

horough m Xi n tion reaction was all
pr os:ae‘@t@rld@méwn fidect Iotozgﬂﬁsmgttlgs ahelpfrazen azs@@erdoat <ap$°C. The
ser °
1o S R kP b e Ul Yot ERR SR e
was concentrated and diafiltered with WAl (0.01 M
sodi um phosphat e buffer Q@Huéat@nfp%ceg,@r ot ype 19F) on a

100 kDa rafilt ultrafilter
“rhe per e BB PIRCES 78 oS oF h YD OB LT Sordtpes 4.

filawernednd hs©uwph DMSD 2éhjuyatidn fot egrotysises, 49F and 23F.
Lyophi li zati on

Aqueous Conjugation

Step 1: Dissolution

25 For serotypes 4, 9V and 14, the lyophilized activated saccharide-CRM;q; mixture
was thawed and equilibrated at room temperature. The Iyophilized activated
saccharide-CRM;q; was then reconstituted in 0.1M sodium phosphate buffer at a

typical ratio of:

30 e 1L of buffer per 16 - 24 g of saccharide for serotype 4 and 9V
e 1L of buffer per 6 - 10 g of saccharide for serotype 14

The reaction mixture was incubated at 37° + 2°C until total dissolution for the

serotype 9V and at 23° + 2°C for serotypes 4 and 14.
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For serotypes 4 , 9V, and 14 the concentrated
saccharide was m xed with CRML97 carrier protein,

wo pioBeesNt 0 gl ass bottles, shell-frozen and sP@GF/ES2081/086976
< -65C. The frozen concentrated sacchari de-CRM 197 was
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conj ugation processes were used: aqueous conjugation

for serotypes 4 , 9V, 14 and 18C, and DMSO conj ugati on

f or SteR PoF9RUgatisBReadEN and 23F. Aqueous Conj ugati on
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10 ggmi) 2as QMB'tgchcléife &L QtZBﬁRﬁ’arJeﬁuf\I/_Q@ntﬁ %@&Jd'idﬁﬂborohydrlde per
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di s8ele serdarigeor TF%@“'@@Pd’V%ﬁp'QC@@teérfer at- BRours@E2gpt 2°C. The

155er AikRE Hvad cAmted vitn RRBIUREEMSERE. 98B Gndtthe rééﬁ@ﬁh&ds' rlr%@d The
sacchari de was reconstituted in a solutiaon of

i n dINedicaaEgation BukiyRWeR HSSphrEngd 14 M RIEdiker "FtaﬁuhB'dﬁ‘S vessel.
0.1 1 For eérofypel wMaih osp had eormﬁjatudn lea@tfon@%‘ﬂﬁiﬁ’ated by adding the

| ut h t t h
contentpavany Sa8 Do PulLE 6 ZeheuBan, At THRERT sodum
di ssyehaehorabydridheer prdlerassacelsdrige. Jgeaeaqtlm pixdaeses incubated for
2F O Oby bk 3°S£ ggg Trﬁ% Ee%p%rat@%ggﬁéréééﬁd Reged | 9‘?: and the

For serotypes an V, e conjugation reaction
i ni reactioe avabyncabatechpr The 96 bdire. meglmtﬂacatlahy\@s ithohe reduced to 23°

sol pbi® %né] %3)% g&lj Eq'f)chkﬂ % ¥iBed Ig]cpthed%a&ci_h o 5&5urs Bt ride

cyanoboro per sacchar | reaction
m xgoltign fﬂgﬁeltbb%ﬂse@idqeé rto Aghieves $.8rodi2 $naigr egpivalgpte, of sodium

Thendr@iyRdeap i foldVas sddaRdtide € dne eixthR Wak inéihateddr 3 - 6 hours at
25  23° 1 2°C. The mixture was diluted with 0.9% sodium chloride and the reactor was
rinsed. The diluted conjugation mixture was then filtered using a 1.2 um pre-filter into

a holding vessel.

Step 3: Ultrafiltration 100 kDa
30 The diluted conjugation mixture was concentrated and diafiltrated on a 100 kDa
MWCO ultrafilter with either a minimum of 15 volumes (serotype 4) or 40 volumes
(serotypes 9V, 14, and 18C) of 0.9% sodium chloride.
The permeate was discarded.
For serotype 4, the retentate was filtered through a 0.45um filter.

35 An in-process control (saccharide content) was performed at this step.
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sodi um chl oride 0.9% was added to the reactor. Sodi um

bor ohydri de sol ution (100 ng/nL) was added to achi eve
wWQ@A2®@8/07%52 nol ar equi val ents of sodi um bor ohydp¢TIESI9ET/086976
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m xt ure was concentrate and trate on
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R e e
of Eofornmdduae H-whceds Sontsddli Releasd tesiinde(apiérsanser freapwtein, free

saccharide, endotoxin, molecular size determination, residual cyanide, saccharide
identity, CRM,q; identity) was performed at this stage.

30 DMSO Conjugation
Step I: Dissolution

The lyophilized activated saccharide serotypes 6B, 19F, 23F and the Iyophilized
CRM;y7 carrier protein were equilibrated at room temperature and reconstituted in
DMSO. The dissolution concentration typically ranged from 2-3 grams of saccharide

35 (2-2.5 g protein) per liter of DMSO.
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was di scarded. Step 5. Sterile Filtration The
retentate after the 100 kDa MACO di afiltration was
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r esaotdladxlto thgamadien asdxcﬂwmp(twj@ wiagl énrubatgq foaCRML® fiours at 23° + 2°C.
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Conj ugation Step ution
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19 Y Ogiirilik 2€616B8MLO7 carrier protein were equilibrated
at roomtenperature and reconstituted in DVSO The

di ssol ution concentration typically ranged from 2-3
gr adrep Of 16@khelradeatoB- 2. 5 g protein) per liter of

DVBSO. ation Reacti activ
sacchitm €qd llluéendd &kﬂ S 1xture eV\r/as floe%r%(]_l'}ﬁ(’c\)lgg a’ltfdur? filter and
60 conZéntnatediang sliaditter2® on zm@oa@aavlw@g roembrage witl am|@ngmof 15

201 on%n?éé%‘?ﬁ@‘% iy %4&??0 b sécﬁ&r%k(&%ﬁat@/% o%nm;&%u@% was
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rati o of O. .2 nol ar equi val ents of sodi um
cyaﬁ%ﬂf’orohydrl de to one nol e activated saccharide. Wl
was added to the reaction mixture to a target of 1%

Z%Y/gtépﬂﬂ%éECmu%%wu%ﬁc%gn i ncubat ed for over 40 hours

This step was only performed for serotype 23F.

The DEAE column was equilibrated with 0.01M sodium phosphate/0.05M
sodium chloride buffer. The filtered retentate (serotype 23F) was loaded onto the
column and washed with 0.01M sodium phosphate/0.05M sodium chloride buffer.

30  The column was then washed with 0.01M sodium phosphate/0.9% NaCl buffer. The
product was then eluted with 0.01M sodium phosphate/0.5M sodium chloride buffer.
Step V: 100 kDa Ultrafiltration
The retentate from 6B and 19F was concentrated and diafiltered with at least 30

volumes of 0.9% sodium chloride. The permeate was discarded.
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2C. Sodi um borohydride solution, 100 ng/nL (typical

1.8 - 2.2 nolar equival ents sodi um borohydri de per
WOor008/02583 vat ed saccharide) and WFl (target 5% @T/U$2007/086976

were added to the reaction and the m xture was

i ncubated for 3 - 6 hours at 23 20C. This procedure

reduced any unreacted al dehydes present on the
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° 13 g0 e O P SoB el LRSS BT OHESH | ot ac

conjugate mxture was filtered through a 1.2 mmfilter

and e e H?ttﬁ‘d diafiltered on a 100 kDa MACO
r'tgmee%}vlIa ﬁ aﬂan'?m mum of 15 vol unes of 0.9% sodi um

5:h| or i Tdhe r¢tontote attesibeilQprkipa HRYFQ digfitratiamsxasNaered drpeaiy 0.22 um
WasﬁltHnseqn E%ﬁsiercgﬁ%q)se ggt%harldehgerﬂg{t”?r%%ep?ﬁ?e?n free saccharlde

di scar ded e retentate was tered throu
mm "esifyad DM, gnd- rﬁ?'@@é%a%d&éd"f?é? PE@WE‘SﬁtO@ntf‘e §'§?fﬁ1j e?r%%ﬂét In-
Er ﬁkgﬁﬁce@*s cbhlios d?ntfﬂtll%d r&bﬁﬁtemdére Mné@iotdéferrﬁmelﬁhleﬁ@f Aditional
is st was, per for or seroty
DEA‘E’”E%]?%H?P \ﬂ)é’ﬁ'ﬂéé% f raC{ﬁE%O’Wu"‘%rﬁ ”Se%f ‘ﬁn gF%%Targets These
1o hospleatigdial te@BMeso tipaated Il FA3G shenddest fer. The filtered

retentat g, I

A fe %Ffﬁ%eoﬁte?{%: gon te! ¥ gjhat e?]ob 685 L}Mnahlorlde to

and vvashe w t'h I"um phos sodi um

chl ashieve aififet eencentratioe of lpsh thans0-6h&N- wRelease {gstsopsapeharide

M s@iicddRIGS Be}ﬁérf?éﬁ)d se%%é\@@'prd@élﬁ fib we?é"'@erléfrﬁé&'&tthlé!\@t%ge
t hen eluted with 0. MSOdI

Tty prpiep drarth
chl or if@ P 8?”1“@@59915{3%/‘('“%% G 'EePt"i‘t‘aﬂP&nStq*H'gSS steel

19 et @nistlr<e af & qUaki afnzIGzILgEamer. canthenétagy, §lcaRdccharide content,
diafiltered with at

30 | f . 9% di i
ChisbeloREalbi spRinaige Hote il At IEn bonir? HaR B illec s in-
serpoggse @BFolpas Releasetsting dadpreacinde.afred tpeoteid, fiee hsagcharide,
M i aMiaf %&eem%r %Etggmﬁed‘?\c/)ﬁ()dﬂgk'm@hlc%mc% rreliaﬁal DMSO,

pernmeate was di scar

Thesacghage ﬁe@'téﬁ%@RMm 'dw@y K& PREDedisathis 1998t i on was
20iltered through 0.22 mmfilter. In-process controls

(sacchari de content, free %&gg free sacchari de,

resi dual DMSO and resi dual "cyanrde) were perfornmed on

the filt doeyulgtion ata Mujtivglent Breunsegaccall Gonivgate Vacsaing]

ret ent atyge Wiaf bQIﬁréoﬂEéTﬁrgtetsoofdfﬁe ef. %&ﬁud@ﬂe@t Ekﬁﬁam 0.85% sodium
addi ti onal _concentratio afiltration, and/o

di | SR VPR néBdéh ae Wée?ulhcseﬂqeaw%% 2150 "FREg 5 MM sodium

25 succinate buffer at pH 5.8. The required volumes of bulk concentrates were
calculated based on the batch volume and the bulk saccharide concentrations. After
80% of the 0.85% sodium chloride (physiological saline) and the required amount of
succinate buffer were added to the pre-labeled formulation vessel, bulk concentrates
were added. The preparation was then sterile filtered through a 0.22 ym membrane
30 into a second container by using a Millipore Durapore membrane filter unit. The first
container was washed with the remaining 20% of 0.85% sodium chloride and the
solution was passed through the same filter and collected into the second container.
The formulated bulk was mixed gently during and following the addition of bulk
aluminum phosphate. The pH was checked and adjusted if necessary. The

35  formulated bulk product was stored at 2-8°C.
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and additional tests were repeated in FBC sanples. As
necessary, the filtered conjugate was diluted with

w@2®303wa um chl oride to achieve a final conceP@T/EHS100T1086976
of less than 0.55 g/L. Release tests for saccharide
content, protein content and saccharide:protein ratio
were perforned at this stage. Finally, the conjugate

VV?S fil ﬁihéfﬁ&nﬁjfate%%umro&fédwéé fille@Ghtd HTS/;Qa 1'|-Qorje3|ﬁda&§ @a@tséilrmges
sSte
t by Dt B o fbicfindih nineiphodts pas poteral i hSar ibrvals for

contubitlty tplenssadieh amlfodeltypofomelflnmg apemti@nd Thy $iiledevaccine (Final
Con@%@&ﬁWEk%k9&5£€f§%ﬁ as inprocess controls. Rel ease
testing (appearance free protein, free saccharide,

endot oxi n, nol ecul ar size determ nation, residua

%yani de, r esi dual DVBO, sattampied8 |dent|ty and CRML97

identity) wasmmahbégeniasy cﬁ&hé m-Valshw@uu@tanabanéS

For mul i
Vacei no TS e oal0ioR DR PALBEO e {rY Thareteine fave been
COI’iP Ul@falltﬁs SttiesatHhT 00 (EB%asdd#HTﬁﬂ -@ﬂ:BQ)WB@GdeS-@}’Ip@ t@inde@hdently
SUCCI nat gﬁ%%ﬁ% of eﬁ%‘ﬁ@élf egﬁgc‘atleh P c&d%maiab&y% E‘Mnﬁ@sd F‘i‘ﬁb from

1Qul &k MBS tatfe%’\/'mné ”éea?f&ﬂ @taéamw@ abosphate t&‘é'P@aOt%iwvant on
vol HgBmande trB@)ohyé ko $rRc @ Bamicd @ade@acia vab@its on$heséf &fRicts were

80% of e 85% sodi um, ch Si o i cal
oo Sratapletes’ B AT B PHEBIS Aridhe b SPLE (S e and for
wer antibattyeandtion bhepspnephlagbtieassbp(QRA)at i on vessel , bul k
concentrates were added. The preparati on was then

st esdbienitdii®ped through a 0.22 nm menbrane into a
second contalner by using a MIIlipore Durapore

nbran The first con n S washe
Bt ¢ ety i b codifed Wi onEOa fie hPHE Maboam i APO,
t headpinit to Gficinvgecipa Semtlypelspetifiphintnide sespenédsl t Bre @redmococcal

CO' e‘?évi\g)eeg ré&%é&enﬁe!&eupﬁﬁec?%n&%tcéhé‘ﬁ{glupg %ﬁ)re]%q[ E?;h,aé, %A 68, 7F,

durin
adoW i14n186%, 19 1»9Fang #Bﬁurﬁ%h@@pfﬂxi@tiveshecltquwa§valuation of the
chegksigs and da%a%ﬁmela‘numg Sithye. Na§ iéyrdml\ﬁE.e@raBy.kskwere

roduct . was stored at The fornul at ed bul
(’Sr JETUNIZGR dntremupearly At grepl Deanf! Westkos Mt &g %'a@negs@ma" clinical

syrcud?.g QSeazintpalyl@c;ihérrd@mz Bg ot eathPS; kekdepomn ug dheB ))fediate! with or
e a |nt r
LB B e B it
fil spedlfwaéommnquealby H@u@@fumgn%adw&ﬂwm aggeg@Aby OPA.
Exanpl e 16 | nmunogenicity of the 13-Val ent Conjugate

Vacci ne ﬂéaeotatsﬁowst {he g%%lricr}h@aﬂ titst WSNIBSadhRKE@ iHTBSbI&Nserum

he 13 vacci ne, have
é samp es oIIovang two doses of ttﬂe 13vPnC vaccine. A ratio of the IgG GMTs was

used to compare responses from week 4 to week 0. These data demonstrate that
the inclusion of AIPQO,in the 13vPnC formulation elicited higher levels of IgG antibody
in comparison to the same vaccine without adjuvant. Although the antibody
responses were greater when AIPO,4 was included in the formulation, these increases

30  were not statistically significant.

Functional antibody responses were also assessed in rabbits following
immunization with the two 13vPnC formulations (Table 4). When comparing vaccine

formulations with or without adjuvant, higher OPA GMTs were observed in the
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in rabbits. Studies #HTO01-0021 and #HT01-0036 were
desi gned to i ndependently exam ne the effect of

W@ b@siz®mb3 conj ugati on of capsul ar pol ysacchar i BEEUSTBE)86976
fromS. pneunoniae to CRML97 and the effect of
al um num phosphate (Al PO4) adjuvant on the i mune
response to the 13vPnC vaccine in rabbits. These

ef f ebrC WepPhakcaRd eehtaRAt BibupNtORIL Nitesd Aetd U@te&bdl $Aweek 4
for serum ncentrations angotéor a

by %ﬁ%ﬁ&ﬁka‘&oﬁ'ﬁf’?i‘? ”§s§%{§}ty?eépﬁ) t%‘iPS#r#m 't?oﬁ‘flo”y Of the
St ustyotyds DQPAGIREs evastrertat wded 4abereid Yeast 4-fdiehijBar @ those at
vac\ﬁ%&eo \%ger]nél}l PO4 adjuvant to elicit vaccine
serotype-specific i mune responses. The pneunpcoccal

ser otypes represented in the 13vPnC vaccine |ncl ude

5(ypes 1 hg klnqpc regponsgﬁto mchﬂf th9V13vEﬂC ‘ﬂ_eg:@ne 1&@&)typ_pgpwere
andeva&Eted%@rowamypo@ksJcﬂcbbttheéSatmmlgptﬂ@d agG evead tdaddchrserotype

Ne DB R iPr SR PR o AP 2 €028 %o 3o
[ ntar@mhsmﬂoanphryedat Widte ItheO exnedtione ek setotypa H, hidbogy aespedses in
QL'rQ&eWg gﬁ&%n%fd %%ESHe %ré( %ﬁﬁ&l&?‘% Cﬂﬁch(azthgtgregglved non-

ac PS exce

10 F@JPV@T@@) Vﬁ‘@C")'ed@@ei)eakgé?bWQ@‘f% Oﬂﬂel '@ﬁtl’@@at&“ S£APY R data not
tingopaj.nts. Serotype specific 1gG was neasured by
ELI SA and functional activity was assessed by OPA
.Tabl e 3 6’ ePa\ﬂBthg %gtaqﬁcfg‘%é [hPF hmal% Pr%(l) {:/aeCrCIn%%\{l;rT?ma? W|ﬁ1vaqum|num
i n pool ed “ser Um e& 0Ses 0
13vitheEphates Si Immunmemtm oabbits, telhgtlngg@b@e’m:ral walidody eagperses to the
Co%ﬁﬁoé&éaoegfsﬁlaf rMS‘é‘&fﬁl’a’rlcﬂeSt Qorwﬁﬁ&j Ghn - thgh%mgaérﬂj these

denonstrate that the i'nclusion P in the 13vPnC
5 orrﬁﬁﬂ%ﬁ‘?so?feélsﬁ%‘i'ﬁt%wﬁh &Wévoqab@“é'l"@ ofTth’@pé’Hf?Sb%?NP% to the
cormaaém 6@ defbtyfee fSIRMgViIRGInREtoM WD ubvFad] H\WIPD,. are consistent

N PO et ep e S e S s Rl b [her eases

mere not statistically significant. Functiona

anti body responses were al so assessed in rabbits

foll owi ng i mmunization with the two 13vPnC
formul ati ons (Table 4). Wen conparing vacci ne

formul ations with or w thout adjuvant, higher OPA GMVTs
were observed in thel3vPnC + Al PO4 vacci ne treat nent
group. OPAtiters were detected in week 4 serum pool s
to all vaccine serotypes in both groups. For the
majority of the serotypes, OPA titers neasured at week
4 were at least 4-fold higher than those at week 0O
(baseline). The kinetic responses to each of the
13vPnC vacci ne serotypes were eval uated from serum
pool s of both treatnment groups. IgGtiters to each
serotype
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were neasured from bl ood draws at week 0 and weeks 1,
2, 3, 4, 8, 12, 26, and 39 and then conpared. Wth
W@ b@seyeepti on of serotype 1, anti body responseGI/USR007/086976
ani mal s receiving adj uvanted vacci ne were superior to
t hose that received nonadjuvanted vacci ne and peaked
at week 2 of the immunization schedul e (data not
shown). Overall, the data indicate that the 13vPnC
vacci ne fornmul ated with al um num phosphate is
i mmunogenic in rabbits, eliciting substantial antibody
responses to the pneunococcal capsul ar pol ysacchari des
contained in the vaccine and these responses are
associated with functional activity. The responses
observed to the seven core serotypes foll ow ng
i mruni zatijon with 13vPnC + AIPO4 are consistent with
historiqg% Lesponges_of (rapbits to fhe_heptayal en
fornul atg PnRTakl eR3. SRalibi € | §G KmmiineRRegpoRses
(GMrs)| Fo¥|l owi ng | nuni zati on with Two Doses of
13-val ent |Pneunococcal d ycoco njugate Diluent wifh

Atty.Dkt.No. 050765/335894
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6,906 16,076 14 437 177 0.4 6 1 (3,416-13,962) 113 70
(9, 649-26, 785) 322 21,283 35,040 18C <100 <100 1.0 50
WaA2088M63DL (15, 770- 28, 725) (24, 708-49, 692) 19PCHUSD07/086976
<100 1.0 121 113,599 939 144 280,976 1,951
(54,518-236,707) ( 1 19,587-660,167) 14,365 24,912 19F
<100 <100 1.0 50 (7, 346-28,090) 287 50 (9, 243-67, 141)
498rabled2 3. pimubrdAiad OPA MIO fof N2W Rabbit S€ruh(P@of Foltéhing
(1, 894- 14mB6Riratios with Twd BoSbBF 13 vaBMI &n@imgsoaiab@lysepajugate
consi sted of equaisvraof unes of serum T r GuRnEaOMPO.®
i ndi vi duahyebiapbi t wakitai n %?vg(r OUNebk St at | Sdek @l 1y Ratio
di fE¥At (p=0 022) fromtreat nent group wi t hout AWREWKO
4 3 LEGAL02/<80627726v1 Atty Dkt Ne 050765/ 835894Tabl es
4. S.3pneunwhi ae OPA GMTs for NZWeRabbit Ses um Pool s 4
Fol | om ng | mauni zateon Wi th Two DBsses of 13 valent 8
Pneun®coccal<ed ycocsn) ugatie 13vPr€a 13vPnGi1z ALPQ 128
Rat i ®ARat i 0 &\eek O138¢ek 4 1®er ot ype W4: WkG1¥éek O Week
4 WHBWKO 1 <€8 64 2% <8 64416 3 <8 8 <8 160 4 <8 16124
<8 32F8 5 <88 128 3x4<8 5 12 128 6A 8 128 1888 5 12 646
6B <®v256 6488 1,024 128 7# 8 64 8 8 128 1889V 8 64 &
8 1281416 14 186 32 2216 32 2 18C 816256 32 <& 256 64 12A
<8 28% 64 <881, 0242856 19PR2<8 128832 <8 5 B2 128 23F68
64 8198 256 64 A. P®ol s consi st edk8of equall.0zéol unes o056

serum rom i<Adi vi daz8l rabbRts wit#in a trednment grolp
n=123 8 64 8 <8 256 64
A: Podls consisted of equal volumes of serum from individual rabbits within a treatment group (n=12)

Study #HT01-0036

Study #HTO01-0036 compared rabbit immune responses to the
polysaccharides (PSs) contained in the vaccine, after immunization with the 13vPnC
vaccine with or without conjugation to the CRM.g; protein. New Zealand White

10  rabbits were immunized intramuscularly at week 0 and week 2 with a dose of 2.2 ug
of each PS (except 4.4 ug of 6B). Animals received one of three vaccine
preparations: (a) 13vPnC (PS directly conjugated to CRM.g;), (b) 13vPnPS, (free
PS) or (c) 13vPnPS + CRM;y; (free PS mixed with CRM.g;7). All vaccine preparations
contained AIPQ, as the adjuvant at 125 ug/dose.

15 Serotype specific immune responses for all vaccine preparations were
evaluated in an IgG ELISA and complement-mediated OPA measuring functional

antibody. The immune responses were compared between the treatment groups.

Table 5 presents GMT data obtained from week 4 bleeds analyzed in antigen

specific IgG ELISAs. Additional analyses show the ratio of GMT values at week 4 to

20 week 0. The data indicate that the conjugate vaccine preparation elicited greater
serum IgG titers than free PS or free PS + CRM;q; vaccine. With the exception of S.

pneumoniae type 14, the 13vPnC vaccine was able to induce functional antibodies to
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St udy #HT01- 0036 Study #HTO01- 0036 conpared rabbit
i mmune responses to the pol ysaccharides (PSs)
w@eowsarwssl in the vaccine, after inmunizati on RET/HSI00E086976
13vPnC vaccine with or wi thout conjugation to the
CRMLO7 protein. New Zeal and Wiite rabbits were
i mmuni zed intramuscularly at week 0 and week 2 with a

doste Qbprdsehtdt@e QftraRacdi BSphénicaple . 4n raPONTEID 6). After two

Animal s. recei ved. one o hree vaccine par ations:

(y e R GitSet g VoEBRE o dRERFEG: BRflro v e egper couid

13vikmes,0ORA titere >F&Sjoldoat week 4 18wt RoweelORIME 9T o(f of elee FBSserotypes

m xedasvm;etfz %)97 ) . Al vaccine preparations

coHPglﬁeg Z@ "as the adjuvant at 125 ng/ dose.

Serotype specific i mune responses for all vaccine

Pr epar atlh cipscliugiens besg uaswls ndicaln thgiGepnivgtioanef the 13-valent

C ONiHeBBESce AR A LA SSbIRAERRAS WYrddiged MEKr ke |ﬁ@raitér@9rsiyoverau
e

The i nmune responses were conpared between .
t r HP7HEN P”“gﬁ'PBaj F8tIoORy Aty thap g%éh‘%"g“ f@@lﬁ\gﬁaf%?hﬁrtﬂeﬁ'%‘@&r mixed
f r owitherebinjdgdtdc@RId sanal yzed in antigen specific 1gG
ELI SAs. Additional anal yses show the ratio of GV
values at week 4 to week O . The data indicate that
the conjugate vaccine preparation elicited greater
serumlgGtiters than free PS or free PS + CRML97
vaccine. Wth the exception of S. pneunoni ae type 14,

t he 13vPnC vacci ne was able to induce functiona

anti bodies tothe representative strains of S.
pneunoni ae in an OPA (Table 6). After two

i mmuni zations with either the 13vPnPS or 13vPnPS +
CRML97 vaccine, neither could induce OPA titers >
8-fold at week 4 relative to week O for 10 out of the
13 serotypes neasured (Table 6). In conclusion, these
results indicate that conjugation of the 13-val ent
pneunococcal vacci ne pol ysacchari des produces higher
serumlgGtiters and overall greater functiona

anti body activity than seen with free pol ysacchari de
al one or m xed with unconjugated CRML97 . Tabl e 5.
Rabbit 1gG Responses (GMIs) to PnPS by ELI SA Fol | owi ng
I muni zation with Two Doses of 13-val ent Pneunbcocca
d ycoconj ugate 13vPnPS = CRM 13vPnPS (free PS) (PS
mxed with CRML9i 7 17 ) 13vPnC Wek 4 Ratio Wek 4
Ratio Week 4 Ratio Serotype Week 0 (95% ) Wk4: WO
Week 0 (95% A ) Wk4: VKO Week O (95% C) Wk4: WKO 1
2,290 1,959 378 (843-5,790) 5.8 395 (809-4,739) 5.0
472 35,970
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991 19F 19,358 6 1 (559-3,317) 22.3 6 1 (370-2,654)
16. bR &. (S18ndamdnidd OB A Jikerd 3 RAbblt S:8dm B3Ss EalfowsHy,1@hadniZation
(487- 2, 4%@h Tdd DOset 21 13-Bilenl PiguBibcdgcalb/agcif&

(25, 134-84,089) 676.1Table 6. ®rAapmeunoni ae OPA Titers
f or Rabbi t—Serum Pool s Fol t ow g3 pRpEFCRRAL O W t1T Two
Doses of 113(- Q}%ﬁ%\%nt PREGHBESELal tversimeg wiBPA Ti t Y

13vPnPS + 13vPnPS (free PS) ¢fMwule PS i xed
Wi 18@ptTPe] 3WIERICY Tr dlkeknt 11300 7)Weget ot yRio e e egie Weﬁﬂ‘{“;;’ko
Ratho VWeks4 Rati ¢ Wek 4 Rati 01eVK4T VKD VK247 VKO

4 HO €Kz 3 I O16

VW4: WO 1 4 36 4 1644 8 321 4 1 4 8
4 4 4 1 4 1 4 64
5 4 32 8 16 4 16 64
6A 8 64 8 32 4 32 664
6B 8 64 8 32 4 32 32
7F 16 32 2 16 1 16 16
oV 16 16 1 32 2 32 8
14 16 16 1 16 1 16 2
18C 4 16 4 16 4 8 64
19A 8 8 1 8 1 16 64
19F 4 4 1 4 1 8 64
23F 16 32 2 16 1 32 32

a: Used as week 0 values for all groups

5 Example 17
Alternate Procedure for Serotype 1 Pneumococcal
Saccharide — CRM,y; Conjugation
Containers of purified polysaccharide were thawed and combined in a
reaction vessel. To the vessel, 30 mM sodium bicarbonate/carbonate buffer, pH 9.0

10 was added for partial de-O-acetylation (hydrolysis) for 3 hours at 50°C. De-O-
acetylation to approximately 40 mole percent was performed. The reaction was
cooled to 20°C and neutralization was performed by 0.2 M acetic acid to a pH of 5.0-
7.0. Partial oxidation in the presence of sodium periodate was performed by
incubation at 2-8°C, and the mixture was stirred for 15-21 hours.

15 The reaction mixture was purified by diafiltration against 10x volumes of 0.9%
saline using a 30K MWCO regenerated cellulose membrane. The purified, activated
polysaccharide was compounded with CRM.g; at a polysaccharide/protein ratio of
2:1, shell-frozen at -75°C and co-lyophilized. Following co-lyophilization, the
polysaccharide/CRM;g; mixture was stored at -25° + 5°C until conjugation. To the

20  co-lyophilized polysaccharide/CRM;g; mixture 1 M sodium phosphate buffer was
added to a final 0.2M ionic strength and a pH of 7.5, then sodium cyanoborohydride
was added. The reaction was incubated at 23°C for 15-21 hours, followed by a
second incubation at 37°C for 66-78 hours. Following the cyanoborohydride

incubations, the reaction mixture was diluted with cold saline followed by the addition
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second i ncubation at 370C for 66-78 hours. Foll ow ng
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1. A nethod for maki ng an i mmunogeni ¢ conj ugate

conprising Streptococcus pneunoni ae serotype 1
wergszsshari de covalently linked to a carri erPQFr/UOS®ITI)86976

the nethod conprising: (a) reacting purified serotype

1 pol ysaccharide with an al kaline pH buffer resulting

in a partially de-O acetyl ated serotype 1

pol weaGshaimede: (b) reacting the partially

de- O acetyl ated serotype 1 polysaccharide with a mld

acid resulting in a neutralized, partially

de- O aceg
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”‘S conp@aunmgdmaﬁa}tualwab@acecﬁa:éd/@@o@p@obw@cahalanﬂe de

and carr ent resulting in.
2 SeronyPe 1REi Ll Bty AP S5 e | BNArgTit Bin
and (f) rmumcldngsumgaa@n@draaiedewmmls di19-adwtylated sargtpee 1

pol ysac%la EddfXRErier protein conjugate resulting in

an i mu genl Cc con ugat e conprising Streptococcus
pneunoni(@e s&3stingd e !letﬁr@l 2edlaka trdly O8O-aeivatechsargtyRg hked
to a carpblycéccﬁérwteamn andxidizihg@gemiréeingtn &1 Aivatdd serotype1
further c&n%) bSl ng purifying the activated serotype 1

pol ysacERIPTE8Y5Fi or to conpounding with the carrier

pr ot ei n. d)3 . cam;sounemgm agfivatécadenotipe T poltshechaddmpithi & carger
co- Iyopg) ﬁl ng the conpounded, activated serotype 1

pol ysac ﬁarlde and carrier protein prior to reacting
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conj ugat e he nmethod of claim wherein the
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Streptococcus pneumoniae serotype 1 polysaccharide covalently linked to a

carrier protein.

2. The method of claim 1, further comprising purifying the activated serotype 1
polysaccharide prior to compounding with the carrier protein.

3. The method of claim 1, further comprising co-lyophilizing the compounded,
activated serotype 1 polysaccharide and carrier protein prior to reacting with
the reducing agent.

4. The method of claim 1, further comprising purifying the immunogenic
conjugate.
5. The method of claim 1, wherein the alkaline pH buffer is a

bicarbonate/carbonate buffer.
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8 . The nethod of claim7 , wherein the lowionic

strength mneral acid is hydrochloric acid. 9 . The
wWoreaoBomess cl aim 1, wherein the oxidizing ageneCi/FS2007/086976

sodi um peri odate. 10. The nethod of claim1, wherein
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partially de-O acetylated serotype 1 polysaccharide
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serotypewampokvﬁtUeharlde and carrier protein; (Q)

reacting the co-lyophilized, activated serotype 1

pol ysaccharide and carrier protein with sodi um

cyalfoborTGRyBethere of €8im t'i Mgjerei sarpindoryrpectad aldehydes comprises

pol ysacGhattingl @eadefdtiie PpOysRicthaioa bt oteidtBnjlfate with sodium
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polysac
pneumoniae serotype 1 polysaccharide covalently linked to a carrier protein,

the method comprising:

(a) reacting purified  serotype 1 polysaccharide  with a
bicarbonate/carbonate buffer resulting in a partially de-O-acetylated serotype
1 polysaccharide;

(b) reacting the partially de-O-acetylated serotype 1 polysaccharide with
acetic acid resulting in a neutralized, partially de-O-acetylated serotype 1
polysaccharide;

(©) reacting the neutralized, partially de-O-acetylated serotype 1
polysaccharide with sodium periodate resulting in an activated serotype 1
polysaccharide;

(d) purifying the activated serotype 1 polysaccharide;

(e) compounding the activated serotype 1 polysaccharide with a carrier
protein;
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covalently linked to a carrier protein. 14. The net hod
of claim 13, further conprising purifying the
WO paosTgehi ¢ conj ugate. 15. The nethod of cl ai PEWBS2007/086976
wherein the carrier protein is CRML97- 16. A nethod
for making an activated Streptococcus pneunoni ae
serotype 1 polysaccharide, the nethod conprising: (a)

reacti ngfpur cdlyephiffigathy REmpouraby SREENGT 616tyMé b IboBBaccharide
al kaline pH buffer resulting in a partially

de- O acé AR P Yot ype 1 pol ysacchari de; (b)
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clain11égaa%gﬁg@%dﬁﬁg%ﬁﬁﬁﬁﬁ#%g'pH buffer is a

bi car bonat e/ carbonate buffer. 19. The nethod of claim

16, 14rhergbnmbiad B! daidChE FuSthaC 8bhristyl Hurifdy tHd§mmunogenic
nmet hod of claim 16, wherein the oxidizing agent is

sodi um eIt e.

15. The method of claim 13, wherein the carrier protein is CRMjgy.

16. A method for making an activated Streptococcus pneumoniae serotype 1
polysaccharide, the method comprising:
(a) reacting purified serotype 1 polysaccharide with an alkaline pH buffer
resulting in a partially de-O-acetylated serotype 1 polysaccharide;
(b) reacting the partially de-O-acetylated serotype 1 polysaccharide with a
mild acid resulting in a neutralized, partially de-O-acetylated serotype 1
polysaccharide; and
(©) reacting the neutralized, partially de-O-acetylated serotype 1
polysaccharide with an oxidizing agent resulting in an activated serotype 1

polysaccharide.

17. The method of claim 16, further comprising purifying the activated serotype 1
polysaccharide following oxidation.

18. The method of claim 16, wherein the alkaline pH buffer is a
bicarbonate/carbonate buffer.

19. The method of claim 16, wherein the mild acid is acetic acid.

20. The method of claim 16, wherein the oxidizing agent is sodium periodate.



