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The covalently-modified polysaccharides of this invention may be modified versions of any neutral (i.e.,
nonanionic/nonacidic) polysaccharides, and are not intended to be limited to any particular types. Examples

of such neutral bacterial capsular polysaccharides include Streptococcus pneumoniae {pneumococcal)

4



neut r al pol ysacchari des and protei ns), part of which spacers originate with
one nodi fied nmacronol ecul e 30 (e g the coval entl y-nodi fi ed neutral

pol ysaccharide) and the other h originate with the other

nodi fi ed macronol ecul e (e.g., the q‘ unct onal ized protein). In the process
according to the instant invention, the neutral polysaccharide is

coval enjhes 1l UFFCAnG @7 PofySeehalides,Qidseribéd IS Kenhd &rasB. Lindtergoid The Palyspachyrsless ¥blar | de
Wi th pendphbsreissCAdadénic IPress ¢983) e AOIS. phaudiiet alt, [Oabbhygrateuiteseareh; @b.e16atiV3/, t he
neutral ugre).ysaccharide is first fragmented by héating in water with or

Wi t hout 35hepraeins acchegitip &z this dnvertior araciioee ofi rover sajate and demntrpkle IMMyeRSHEYd

pol ysackitare bt limitedcke rany perficulad typs. t Syiteblebproteing intludeciracierial imprnbrans pratgeptah et or e
bei ng redatsatiniroting sihas edesticosiaytiesn rypsia inhibtaradalarten subulie, YefLas *fea"'s

neut r al A poB.hemeTeRe QfeEP%ﬁi'rmrP'éﬂcﬂBrzWM“@H W‘ ﬁ'cé’°'P’ "' fhert at e
pendant oreiptanue t Hi P‘{‘ @espreigrably, Neisgora E%ljﬂ‘_’l_ b b

t hi ol g?fe‘e‘ﬂs wh &P“"A"@F%%M B’FF'“BP ﬁgseﬁf aé 0o gesarioad i ey,

woul @ r 8kt “SpIopRe de an PEOUI T

coval enP® ?ﬂ%haf‘f’ n mw én %tal;\' gtgg -prEHH Ldnfﬁg§ést es or
thiol gro %ﬁ %ef]n ﬁ-‘nde drolytically-
B c
h

dSe

functi o g@*.%q 5}&& |p'4§ rea%biﬁdgﬁdes &.‘égr}dﬁ@fbci hari de
may be ay o/ Torulab, 3 1AL EISBFro &rIFR-AnEEt-pal
pol ysaCF a\&l{e ﬁre&gg laQiBhdnidhi€ ?ﬁédﬁﬁrld@‘l Fe%fe&én%r an iRiGHogénit priteif;@aCh@&d W t h

gﬂ?e”t §-8HRA AL E‘-é‘ Qora e Bigbnehis) aberWRIEH BN hydrdiyiics!Ip 3G bevalge atelibi togds.

dant il fmén RRRIdovafent BEHAE (guch 128 h@drblAREllydabie) @sterO6r 4mitle Bbrelg) Withothe SeacroThe

Qe/r Opr malb&te¥, ©r0\6Ad PSIlin the ¥Ppated, AEES-B,5S sewulurcl ispite yansfowiation mectaid tierdtiei ns
are” ta egroieatdhads bedn rearttst withvethielgroupoing dscreprbsantediby: pr ot ei n conj ugat es and
purified to renpve unconjugated macronol ecul es and excess reagents in order
to permt the. i mmunogenic dosage to be bqﬁed on the anount of
coval ently-linked pol ysaccharide in the gpnjugate form | mmunogenic
nonoval ent or pol yval ent vacci nes contai N ng i munol ogi cal |l y-effective
anourdés of the pol ysaccharide-pRotein coghj ygates according to this

i nvention or mxtures of the pa gﬁghn d- protein 50 conjugates accordi ng
to this invention with other covale acchari de-protei n conjugates,
such as those described in U S.S.N. 608, (38, flied May 10, 1984, or wth

ot her_i mmunol ogic materials, or their defivatives may then be prepared.
DETA’L. ED DESCRI PTI ON OF THE | NVENTI ON 55 The coval ently-nodi fied
polysacgparldes of this invention may be nodified versions of any neutral
(i.e., nonanionic/nonacidic) polysaccharides, and are not intended to be
limted to any particul ar types. Exanples of such neutral bacteri al

capsysar pol ysaccharides include Stomptococcus pneunoni ae (pneunpcoccal) 4
.EP 0186 576 Bl types 14, 7F and 37 ggbysaccharldes described in L. Kenne
‘and B. Lindberg in The Pol ysacchari Vol . 11, pp. 287-363, Academnic
Priess (1983) and A. S. Chaudri et al., Carbohydrate Research, 25, 161-172
(1972) . whivein Briot of Gib. aslaois 4ty Atlo this i nvention are those of proven safety
and denonstrabl e i munogenicity. s but are not limted to any particul ar
type. Suitable proteins incl bacterial nmenbrane proteins; any of various
pl ant proteins, such as edes &Q or s bean trypsin inhibitor; viral protein
subunits, such as hepatitis*® dJ ¢+ gC, Epstein-Barr or
varicella zoster subunits; synthetlc polypeptides di phtheria toxoid: or

tetarfs £oxoi Reis Ry 6485 R1Y % NGl §3861,20NBINAIGH BLES, WhBSRNGAGREEal ) B
serotyp R‘ae Vgis (p%pgi SW 4?“!@%19“2&1‘\ ﬁ\rbnaﬁ%ar;ﬁblcﬁul 26vb I iyl { HOOBr sArRenaxanpl e

of thes é%e L,ypg,dmlg ,ghg}smgaqsa,gga,g described in Helting 10 et al.
" Ser ot ype termnant Proteins of Neisseria Meningitidis", Actapat h.

M craofiol. Scand. Sect. C, 89,

2

- (CHZ)IPCH (CHZ) qD- ’

s§6 whereinqis Oto 2, Zis NHz,
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pol ysac &nedifiedd polygaecharids eprien §a rasefing the epyaleptlyerpdiiied pely sgcchapidg gwithy fhe covalently-

f unct i ofedifiedkrotein. Ajso. thedu lizgtiqn oh tha jpratainy to,Aishes Mpietynlory Ay bbé°°36‘8'€§ﬁ15’| Pshed

in 235 nfpE 'Pﬂﬁ‘a?ﬂe B‘H’é“"é’?’@‘ﬂg dhesteleptey of reactants inbeseStePHn of reactants in these

steps. A : CCHARIDE In the first step toward
coval enfY ari de, the solid, largely insoluble

pol ysacch | rides
1555 i e 4 Al 9B
only margig; n%& P ySadcharidGtl & khis iAVaRkion R GriolibIS InGRIaRE La.&n@kpéah%wtfansfaﬁdr oxyl
gr oups  Ghiy FnarfnalSsbibia aih | wafbr, C4AB Whco MOCBRBRIR ACRbIC ARlioY GRUpLHICS bbiNakinhrde

r eagent anhbtlcdmpdis croitam e elechéphiiciieBlents Wit the MGG Bt wedr ik dndueobdGiution, the
POl s ac phipdatdhdrideLifdst Be mobifd inoth inbre Golabletung, |éH it iBhadidf ar didsollddiein nbii-agubus| d be
di SSGh vV @dnhydreagiit) acierents 3Suitabl¢ NOsoivintslr Aidiide C) dimstbyiieeiainide, JinhditgBliRxide,

. sol vent simethplecetetidde, fatinanaitié)yN.Nedimethyiliniidazolidiions; t dng | ahek fsmiiard polar, aprotic solvents,

"di met hy peteeblydiroRthylidrosmideri de, N, N- di et hyl i mi dazol i di none, and ot her

si\giyl ar pdh ¥SS. '&pﬂ%ﬁﬂcﬁistbm)em éwpbaehml atlyspeolidrides wish doidrarauns were solubilizedin S, N.
608, 738 NOTWYF@&"R/HWGM solverss] by |fisett eopyering p&hﬂWM@ha@PPf@l&lﬁt@vﬁaﬂ Horge iBY eantiashs

wer e ‘Soﬁ&lﬂ‘mszwmms%@hﬁﬂ‘ﬂl\zﬁ? of an i W‘%‘P’@E‘m’@' 'M“Y% P°'b°@?ﬁ?é’fdf’|bﬁ
themin ?P“%"‘%m 'Y%'P@" é‘a‘r‘i" olys3eeh 0 secopds f"ﬁ {T‘é

ngyiglmﬁﬂ' %ﬁi Eh &ggﬁ'ﬁoﬂ%ﬁyﬁ 73 Qg‘% é{Tm‘S'B?S)Vgé'é%Cf{‘gruls%es

for f4g0m s oo ik B
whi cH Mgl e ym oL %H&gﬂ bﬁaﬁ‘gi’o o sra@&gcﬁ.e;' ng

the other than hydroxyl groups which are reactive enough with reagents commonly or practlcally used for
functionalization of units with which bonding is desired. The residual water (and hydroxy! groups) is
removed by lyophilization and drying with P20s in a vacuum. Then, activation of the polysaccharide to form
50 an activated polysaccharide, reaction with bis-nucleophiles to form a nucleophile-functionalized polysaccha-
ride, and functionalization with reagents generating sither electrophilic sites or thiol groups, are all directed
to covalently-modifying the polysaccharide and developing functional groups on the polysaccharide in
preparation for conjugation.
in the next step, the depolymerized polysaccharide is activated by reaction with a bifunctional reagent
65 at about 0°-50°C, while stirring for ten minutes to one hour, with the crucial weight ratio of activating agent
to polysaccharide in the range of 1:5 to 1:12. Activation with cyanogen bromide is possible according to the
present invention, this reagent is poorly utilized in activation of polysaccharides and is not preferred.
Instead, preferred bifunctional reagents for activating the polysaccharide include carbonic acid derivatives,
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pbl ysacchari des, but preserving the viability of the neutral
pol ysacchari des for inmunogenic vaccine use. but putting the polysaccharide
Isn a usable form 45 Subse é%ﬁt)é are then directed to overconi ng
t he ot her significant physico- % mtation to maki ng coval ent bonds
to pol ysaccharl des, that being the | ack of functional groups on the
pol ysaccharides, other than hydroxyly groups, which are reactive enough with
reagents comonl y or practically_wsdéid fsor functionalization of units with
whi ch bonding is desired. The re® afaR water (and hydroxyl groups) is
renmoved by |yophilization and drying with [err] in a vacuum Then,
~act isvawhevein Bf arid'R® mayl beJaxivpdndernitivleazelyl, suchr # ib@lazolyh halides: viagheal! psnrysa@cdsai de,
react i oitrophenyh obpolyhalopheevbphi | es t o form a nucl eophil e-functional i zed
pol ysacc fabonyidijmidazoles af parficulpriynerelerast regpeniy vith reeely g@nths hydret grauey efofer
el ect rUMW?‘Y'W‘@?"P%y e ppivisaseharideo grsisaryighiogoformptes, jincuding (ort gyample, nitrophenyich-
coval elerfoymate, il or g ofpepjxed aslos 9f thq pelvsascheride.Ia (eagh ‘f?g'e P EopYHtiRg Acivgled ups on
t he "HoP %‘%’Eﬂgh wry fu 9, 1%, pyclapphilis reageyts. SRRt a8 ATinep. i‘l'Fe“‘?fé'?é't raggigried t he

depol y the,tg "ﬁ% e S ctlvat ed by reacti a bi functlonal
r eagent ?ﬁ"ﬁf ?Efx ?'P‘f ’s"%?'ﬁc'ﬁ%"? ea?eé' SyeP B3 FEE0% one
hour, IR ePhE EPeTcPE V\%?ght ratlo of activating agent to polysaccharide
in tpe range of 1:5 to 1:12. Activation with cyanogen bronide is possible
accor di ng to the present inuention, this reggent is poorly utilized in
i,vation of polysacchari t erred. Instead, preferred
F\fﬁnctlonal reagents for gﬁﬁ%%m% % ﬁéSacchari de i ncI ude carbonic
acid derivatives, 7 EP 0 186 576 Bl [ERR] 5 wherein R2 and R3 may be
i nﬁ’épewdam Iviyis 0B%001, yilis 0218 end Y i ITHEl A, @l MR, CHed M @Bere BT is phe Ryt - estLedilgl, such
as p- michtrapih¥ sy oraCH: pibényisodt 1 phdm yannot @quabzeroy brdi it Yris daar @ ten @ isgreder thah ar | y
pref er n @ad n &ogeatar thanitl in argeess texasss ¢f amine (tvy, dor@xanhpley B S0e 100sfoll aoler excess of
i M dazehipe vs. ectivating 2gent uqeu)ewegqyeme tkeptiinien iceabath far fpdne [ ingtbHtomae beyr then

i ncl udkepgyfor 1@‘"@&%‘9199@00mt WerdPr€h- loroformate, will produce nixed

car Bbnat &8 &stiveted polysaccharides whan raacted | with @ diamine; 8 ¢-, 11‘1‘?&""‘@5%1"%"#?"’6(8’("#\[&9 ed 10
pol ysaE’Gﬁ%ﬂ‘F‘Eﬂé‘ F?°§'3§Fé'i' d%ﬁ ?ﬂ“b?’@"iso"”ﬂﬂ‘df‘@ hej furtheniupcipralized by, asy'alag.
am nes Mg garbopates, VE' °f‘?"¥1 ’ﬁsﬂb' 8’["1"98 eth nes. In the
next stade T“Pﬁ?’ % {8 &iamm oi: '|°§°:°rd l%d::\Z\ne‘f ile s c?se p'E 'TE
fea nmp. § % ﬂ enb alen -ﬁ?ﬁ @s‘% hr ] 20
V\/nerel Peridirt Sletirophilic site: d§ ch alhere
R is b samide (&mih manem.o»[& uaf et. h|c gn both
m and ;ﬂ@d‘@ﬂm&ﬂ% profiideCa pél dh idd intﬁ pehdaht ol -mdo&. &Eéah&"édd'id%ﬁ{‘ 1 and

ni s gfuﬁ&bﬁﬁlzah&ﬁi% Aecedstly Srick ﬁs&uﬂ?ﬁﬁ%sc&ﬁleﬂm&ﬂédl p&ysaccf-é?iae Qd(mﬁhﬁe@ 50-
to J,g)ob;@lnsi wea;.bea-rprag,ﬁess of am ne vs. activating agent used). The reaction

.S kept iThe asst istp ihagrbpafiny thel gulgsddohdiitis) the Surthér RINGionuBiation) Meacksk’ay, bothe 15

‘M nut epolsacchiride, voay taltl the kndra tof pither jeadtieg thp .nudéphile-funésionalizéd pulisedharide with a

pol y s acatmt togenerathalectrophdiic (i@d thivpbilit) siteslioawithnereagentgo genératedhild gteapadi am ne,

woul d r ediehgents suitable fer tubmin pehemating plediapbilic sitesirinclide for eXxemplenttiesatfor anylatieg to anhi ch
may 4¢ hbaloageiylfoye-halepropfonyiderivative sucheas by acyl ati ng. M xed carbonates will al so
readily react with diamnes to result in pendant am ne groups.

Al ternatively, the activated pol ysaﬁ%harl de may be reacted with a

nucl eophi |l e, such as a non- ohal ox@tExi de of a di am noal kane, for exanpl e,
4- brom)acet am dobutyl am ne (see, W B. Lawson et al., 30 Hoppe Seyler's Z

Phys? 0%&%@“ 1 AV ook i E0RP)) 1, hf 8 ¥ itrdphéhofy. %Q\Mr%h%néxb.yﬁqugilgrépﬁgnoxy.

pol ysa r&ia eﬁ%qt hhahde O-(N-hydroxysuccinimidyl) or azido), particularly chloroacetic acid or a-
bromopropionic acid, with the reaction being run at a pH of 8 to 11 {maintained in this range by the addition
of base, if necessary) and at a temperature of about 0* to 35° C, for ten minutes to one hour. An amino-

50 derivatized polysaccharide may be acylated with activated malsimido amino acids (see, O. Keller et al
Helv Cmm Acta 58 531 (1878)) to produce maleimido groups,



pendant: el ectrophilic sites. O, the activated pol ysacchari de nmay be
reacted with an am not hiol, such as cysteam ne (am noet hanethiol) or
gystei ne, exanpl es of derlvatlvegpuh gnﬂ ¢ well-known in the art of

pepti de synthesis, to produce a polysaccharide with pendant thiol groups.
In both cases, no additional functionalization is necessary prior to
coupling the covalently-nndified pol ysaccharide to the nodified 35
bacterial "carrier" protein. The last sfep in preparing the polysaccharide,
the further functionalization, if necesgary, of the pol ysaccharide, may
take the formof either reactlng the n ophi | e- functionalized

pol ys&ccharide with a reagent J i 23e tejlel ectrophilic (i.e., thiophilic)
sites, or with a reagent to gen rat grfoups. Reagents suitable for
use in generating electophilic sites, Ccl ude for exanple, those for
acylating to a- 40 hal oacetyl or [err]-{gal opropionyl, derivative such as
[ERR] 45 (wherein Ris Hor [err]; Xis d, Br or I; and X is

et | o 31‘3' fey °““ef%¥'°°@%r§*‘ AT 5 S0 BoBERBHIRE R Y o,

or [errf onDpr 1onic aC|d With the reaction being run at a pH of 8 to

11 (maintained in this range by the addition of base, if necessary) and at

a temgperature of about [err] to [er r ten mnutes to one hour. An

am no- 50 derivati zed polyg@% i acylated with activated

nqg%inido am no acids (see, er Jet al2 Helv. Chim Acta., 58, 531

( 5)) to produce nal ei mdo groupss—s5 8 EP 0 18 576 B1 [ERR] 10
lerein pis 1to 3; with a 2-hal oacetylating agent, such as

p- NI tzo oiBeen§, 5203119091 iredrdar taoproduce appeoprigtely-fufictionalided kalysacnbaritias Wwohydre susespt-d

der i vat iibjecto thio gybstiti®RR] 20 (Ber., 67, 1204, (1934)) in order to produce

appropri at WLH#&QWMW&F*Z‘B?WWS‘HQ’MP* ineludey for errmalecacylgtingapagents. (s aso

t hi o suliqactopes; 8 Reagents suitable for use in generating thiol groups

include, for exanple, acylating reagents. such as thiolactones, e.g., 26

4 [ERR] wherein [err] is [ﬁ‘éé gl kyl no- or bicyclic aryl, such as

[err] or [err] and pis 1 ou -TERR? Pein mis Oto 4, [err] is

[err]al kyl or [err], and X s\hg#luxlabove foll owed by treatnent with

40 [err], or [ERR] whereln n1 X are as defined i medi ately above,

then greatnment with dithiothreitol. Such reacti‘ons are carried out In a

nitrogen atnosphere, at about [err] -[err] and at a.pH of 8-11 (with base

added, aherBif Re BCH Gl alkyl! Br P or bidydhtlaii, bdth Bs EdHs Br CRRGCInd Pl o@le to
twenty-four hours. For exanple, an am no-derivatized so polysaccharlde may

eacted with _
bes - NHCORS

03SSCH (CH2) CH-COX ’

wherein m is 0 to 4, R® is Ci-Cialkyl or CeHs, and X' is as defined above, followed by treatment with
40 HSCH;CH.0H; or

HCOR”

; Czﬂs-SfS~CHZ(CH2)mCHCOX',

wherein m, R® and X’ are as defined immediately above, then treatment with dithiothreitol. Such reactions

are carried out in & nitrogen atmosphere, at about 0°-35°C and at a pH of 8-11 (with base added, as

necessary, to keep th pH within this range), for one to twenty-four hours. For example, an amino-derivatized
s0 polysaccharide may be reacted with




[ERR] -+ EP 0 186 576 Bl to produce an appropriately-functionalized

pol ysacchari de. By these steps then, covalently-nndified neut r al

pol ysacchari des of the forns, BB 8% by or Ps-A -SH, wherein [err] is
[ERR] 0 15 and A, A, R X and p are as Aefined above, are produced. B.
PREPARATI ON OF THE PROTEI N Separate functionalization of the protein to be
coupl aglproduch B agppdpridélEfubdibhalifod poliisatdnawie. reaction of the 20 protein with one
Orf NDre BEmgsRsiéps tien Jrovdsniy-Modifiet buidal WiySatpharidas of tha ddring IPsAFE~H)ve PpABSHEI N Wit h
one orwheliheEyri€agents to generate an electrophilic (i.e., thiophilic)

center, as shown in U S.S.N 608,738, filed May 10, 1984. In preparation
forsconjugation wth an el ectrophilic-dunctionalized pol ysaccharide, the
protein is reacted in one or two stepgfwth one or nore reagents to
generate thiol groups, such as those | ating reagents 26 used for
generating thiol groups on pgfysacch s, as discussed on pages 15-17
above. Thi ol ated proteins rnﬂccdui; & prepayed by am nating

car Boxy-acti vated proteins, such P Mode shown in Atassi et al., Biochem
et Bi ophys. Acta, 670, 300, (1981), wifh am nothiols, to create the
thiolated protein. A preferred enbodi @nt of this process step involves the
direct acylation of the pendant am no groups (i.e., lysyl groups) of the

pro;seldadwlxh?_ %taygggmgg‘;&éggmgdactone at about [err] to [err] and

pH 8 ron130 five mnutes to two hours, using equiweights of
react g8 pRepAlMaION GRME AROTERE condi tions and net hod of preparing the
furcti omatTzed proterm are as di scussed above on pages 15-17 for preparing
t he coun§spa fundicraliZaionCoh Bei pisteid Yo beccoupledtd thé pdlysaharda,timvdivesoeation efdheaci ds.
| M5 giRdéih Wih b oranoid teggdntsOtn gendrdte a thiad geoue rur Irgaction af thie eptbtdlm witte oriecdr more
pol ys aesgents itcdigeneviatelaneiactiephiiic (il tiophilc) gentanpes, shovwrein 11.98.Ni 908788, dilogd INaye'®. with a
reagemssgenerating an el ectrophilic center, such acylating agents
i ncl udi nly, prﬁmwaﬂ@%mmmgqaﬂ OTERER] an giasiraphific-ncienalized palysacabaridacthe ArlPindpee@ed and 55
10 iEpneoritae SBGWillionp PRMpre\(PRIPRLS 19 gRnerpts thinl orugs; FHSH a%'eﬁﬁeﬂw'wp t’%?s?fés
pr oféei wgd \fartwvt@ettw hwwpe ‘l',’e'i’PEYé?%““&F%so’? qispys ﬁ;’f 87998 ) 271H (3kovey gﬂﬁ

rere

ELgﬁar ?"a‘?ﬂ U @W%'g )-W ?ﬂ%ﬁ? o creatg etqjggte?npro :: ';\]p

embo lment S process 6 dl the pendant amino groups (i.e., lysyl
groups) of the protein with N-acetylhomocysteme thiolactone at about 0° to 35°C and pH 8 to 11, for from
30 five minutes to two hours, using equiweights of reactants. When

“a N .

z'a'-l( “N(CH,)

8

the conditions and method of preparing the functionalized protein are as discussed above on pages 15-17
for preparing the counterpart polysaccharide by reaction with activated maleimido acids.
in preparing for conjugation with a covalently-modified bacterial polysaccharide with pendant thiol
45 groups, the protein is acylated with a reagent generating an electrophilic center, such acylating agents
including, for example,

o ca3 o
50 xcnzc -X*' and xcn - &x',

wherein X and X' are as defined above; and

10



[ERR] 20 or by reacting the carboxy-activated protein w th nonohal oacetyl
derivatives of diamnes. In both prepara- tion reactions, the tenperature
Is from[err] to [err] for from%’g\@zﬁt@s to one hour and the pHis from
8 to 11. 26 C. FORVATI ON OF THE : ormati on of the conjugate is
then nmerely a matter of reacting any of the coval ently-nodified

pol ysacchari des havi ng pendant eI ectrophl lic centers with any of the

prot ei ns havi ng pendant t hi o&g u,Q at 30fya pHof 7 to 9, in approximte
equi wei ght ratios, in a nitrggen atm gr €-¥'q¢ fromsix to twenty-four
hours at from about [err] to [er W a coval ent conj ugat e. Exanpl es
of sueéh reactions include: [ERR V\/nerel n an activated pol ysacchari de which
has been reacted with 4-bronpacet am dobutylam ne is reacted with a protein
whi ch hawhepsisoR Is asdefierd ahpvenSyliable arotein with elgclqpbiii) eenters aitodraludpdor exemAle, these
conj ugatReepaer by agyiatipnpiithe pegdant lygybamipsgoups Mtina [epgen). sudh a¢ aiugted meleimigo aids.
[err]al k'9'|°"1"5?1?-ca| ), wherein an am no-derivatized pol ysacchari de which has
been feacted with activated maleinmdo acids |Is reacted with a

car boxy-activated protein which has been anpnated with an am nothiol, to

forma conjugate. Simlarly, y of the cov | ently-nodified pol ysaccharl des
with pendant thiol groups may de reacted vm 15 any of the proteins having
pendapt el ectrophilic centers’ to gﬂ)ve a CO\’/a nt conjugate. An exanpl e of
such a reaction is: [ERR] wh rel te pol ysacchari de whi ch has
begn; reacted with an am not hizgl ea% h & carboxy- activated
protein which has been reacte vmth m)nohal acetyl derivatives of a

digm ne, to forma conjugate. &0 These gonj ugates are then centrifuged

at abaut 100,000 tines G using a fixed angle rotor for about two hours at
about [err] to [err], or are submtted to any of a variety of other
purifi catriby nquﬁmdwmr@sy-adﬂmedtmtﬁg wilte monpbeleacetyli derivatives of diargihessindath prepara-
chr omat dign sgaesons, dhetaneanature is from §°LIGAPT G for frem fiver Minytesto fonechaun andethe piiisdioptd on
chr orratdgl‘aphy, to renmove non-coval ently-conjugated pol ysacchari des and

prot efns, using the coval ency assay for the bi generic spacer (see bel ow) as
a met hod® Mﬂ&&nﬂﬁmgiﬁed bi ol ogi cal activity. 35 D. ANALYSI S TO
CONFI RM ALE CY A o he co ate to confl rm covaI enc
hence the E:? aﬂ vm Bn w Fg’“aa'&'CB zat,)‘}tz% %
hydro 5&2"1“& Q{a {F‘ Eu t&@é

i

t erh lud
h droI ytica Iy stab e spacer cont al n| n ﬁe tpﬁgoeth and constituent

am no acids of the protein. The contri butlon of the am no acids of the

proyei n nmay dg o NHCOCH,
35
ps-cucuzcuzcazcnzunccazaz + HSCH,CH,CHCO-Pro -~
-/ ) 0 NHCOCH,

40 PsCNCH 2CH 2CHZCHZNHCCH ZSCH 2CH2CBCOPI:'O ’

wherein an activated polysaccharide which has been reacted with 4-bromoacetamidobutylamine is reacted
with a protein which has been reacted with N-acetylhomocysteine thiolactone. to form a conjugate, and:

i

oF HQ [ 9 0

50 "_ . ;
PsSCNY NCCH2N / + HSCHZCHzNHCC!'12CHZCPr0 S

il
o

55
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renoved,; if necessary, by conparison with the appropriate am no acid
standard for the protein involved, with the remaining amno acid value
reflecting the coval ency of theﬁlgg §87 By OF the am no acid of the spacer
may be designed to appear outside the amno acid standard of the protein in
the anal ysis. The 45 coval ency assay is al so useful to nonitor
purification procedures to mark he enhancenent of concentration of the

bi ol ogi cal | y-active conponents. fin the above exanpl es, hydrolysis of [ERR]
results in the rel ease of S-car xyrret hyl honmocyst ei ne, 55

[ERR] 12 EP 014 576 hydr |s of [ ERRIYresultd In the rel ease of

t he am nodi car bgyg 52[5 gﬂ TALEHQCPESRR] results in the
rel ease of S-car boxynet hyl cyst [e?r] by cl €avage of the Ps-A-E- S
B-Pro nol ecul e at peptide |inka d other hydrolytically-unstable bonds.
Chr omat ogr aphi ¢ net hods. such athose of Spackman, More, and Stein, may

t hen be conveni entIy appl I ed and the ratio of am no 30 aci d constituents

det € Al P nmr e t e con hi S, | nvent i on
be (e oﬂ'“"&""[" SpEEHR. fen Tg b veac
pr ot ect"ﬁ% v el t&f wﬁ K AP FE e Ppion iﬁ@% BB Paused

by t he “CCgAgES .oy Sl éo%;. meaiﬁad @M@Wﬁh&ﬁu faa‘o. bl sl 1
con Hodar & 1%3&,. bl SHriubHib. Wi Sebible of Aich aNES.
elt er er conj ugat es conta ning other neutra

p ysaccharl des such as Streptococcus pneunoni ae 7F, 14 and 37; with other
conjugat es contai ni ng pol yani oni c_pol ysacchari des, such as Fbennphllus
n{Luenz@s type b or StrepRococcu neunoni ae type 6B, 19F or 23F

or geai &E@ﬁ ted NHcod such as Streptococcus
pneurro%fgecéq%“pé&%z%% esgg ugg Alg?leeﬁsar otecti @r ‘T‘blr‘acta'rr—pl'l shed by
I njecting an effective am)unt (a quantity capabl e of produci ng neasurabl e
anounts of anti bodi es, B to 50 [er }1) of pol >c5acchar de in the

conj ugat e form of each of g g gﬁ t %&1 r dose or of
uncd®j ugat ed pol vsacchari d B@ﬁasﬁagﬁm %é‘eﬂ Jfo’é‘ﬁf lp'ﬁe anti serum
obt ai ned from ani mal s previously dosed w t h the conj ugate or conJ ugat es, or

o ﬁ?;ﬁﬁ%“ °£3§wr§§ i hﬁ'?? ﬁ%t%t;% ol fpe

sol ua’ia'
r aphy, hg t‘ﬁ,
may be ggc higgriph i rarhg.c Brﬁén Q:fso Bdon
i mruni %hrBﬂat%J&ﬁhﬁst %mme&mdapa&nﬁ. atdd ) Bol}4acn&idesP dhd 4142 Hding( e BovalertyUM) i 'S
alsp i RERR P the bigerdRc Ylabdtidee bh&v)%seaemeé ofttélloFing tRY B&KirbdMsloghd@l activity.N 2
prefgrred enbodi nent of this invention, nonoval ent or polyval ent
.CONPOSitt ANALYSISTTO CONMRM CONAKENCE! | a, t he conj ugates according to the
Invention, are used for active i mrunogenic vaccination of humans.
especi al | Analysio phttesconjogate td aorfian tHeocovalerdy.t andrimnces thabitdbliityyof théeedugetenjsugat es
may al secomelishgcbimhidpiicaptd by hydrbleringr(ereienablip witlh 81 HCL & 9 0 °(Cf for 20cheans)pthe conpaté 0
[ er r4/ thenapantiativelycaoelyzing] fordbe gmine: adihefi terohygrolytically-sieble speten senfainingi the thiopiher

bond and constituent amino acids of the protein. The contribution of the amino acids of the protein may be

removed, if necessary, by comparison with the appropriate amino acid standard for the protein involved,

with the remaining amino acid value refiecting the covalency of the conjugate. or the amino acid of the

spacer may be designed to appear outside the amino acid standard of the protein in the analysis. The

45 covalency assay is also useful to monitor purification procedures to mark the enhancement of concentration
of the biologically-active components. In the above examples, hydrolysis of

OH NHCOCH

3
50 PsgNCHZCHZCHZCH NHgCH SCHZCH

ZCHCOPro

results in the release of S-carboxymethylhomocystsine,

56
12

HOZCCH25CH2CH2CHC02!'! :
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use. 55 A preferred dosage | evel is an anount of each of the conjugates
or derivative thereof to be adm nistered corresponding to 25 [err] of

pol ysaccharide In the conjugateéygggg dﬁonjugates of pneunpbcoc- ca

pol ysaccharides, 25 [err] of uncoOnjugated pol ysaccharides and dosages of
conjugates or derivatives thereof of conjugates containing polyanionic

pol ysacejamlysdes according to U.S. S. N 608,738, filed May 10. 13 EP 0 186
576 Bl 1984, in a single admnistration. |If necessary, an additional one or
two doses of conjugate or derivative thereof of the H influenzae type b
pol ysaccharide in an anmpunt cor%@spondlng to 10 ug of the polysaccha- ride
in the conjugate form may al soj
defined by referenoe to tBe fol

e adm nistered. The invention is further
ng exanpl es.@ which @re intended to be 5
illustrative and I EXAVPLE 3ﬂéh§iQﬁk REPTOCOCCUS
PNEUMONI AE TYPE EQQERBS éhl%ﬁﬁ INOéULUNIAﬁ% SEED DEVELOPMENT
A Stage: Wrking Seed Preparati i & A Iyophlllzed t ube of
Strept ococcus pneunoni ae type 14 bacteria inocul umseed (received fromDr.
Robert Austrian of the Uni versity of Pennsylvania) was suspended in 1 m of
sterile b th gm of Heart Infusion Broth (Difco) in
0.9 liters E)"f‘u re{eas Em?'ﬁ(f'%mg spécgndgl on was spread on five rabbit bl ood
agar (20 gntpurlfled agar 25 gm heart infusion broth, 100 m defi brinated
r abbi't bl ood, 0.9 liter dlstlllnd @ater) plates with approx. 0.2 m of
cul fure each. After approx. a,t,on at [err], the 20 growh on
the}plates was resuspended %ﬁb%gg éé%ﬁﬁﬁgn Phad agar pIate (with 5 m of
beef heart infusion broth each) and pooled. One-half mlliter of this
r esugpeadagagyssbth was used to i nocul ate each of 6 flasks of liquid blood
medi um (90 m of beef heart Infusion broth and 10 ml of defibrinated rabbit
bl ood), which were th I ncubat ed y t hout a 'tatioqoat [err] for approx. 18
hours. 25 B Stage: 2- r Non- baf ffed Erl enneyer Fliasks Two of the fl asks
of Streptococcus pnesCNCHRLCH JON (Cit} B NBCQRD, GHygPeeed from A Stage were
conmbihed and 20 mM of this seed was inocu ated |nto each of f|ve 2-liter

non- baffled Erlenneyer flasks 30 cont ter| EndbENRCcOoCcCUs
| nocul u Vg éﬁb or f’ THePH of
ve

e hydr@ s Ch
tjlhgat;l aﬁgjfﬁ. LTE:%] g' nﬁﬁﬁﬁ ey thncu s Colvele Ap lild d ?P%t%\?% Hﬁbt
a err

a typlc mas 2 90) the growt h frontfour of the fl asks was
pool ed étiﬁpd@ﬂﬂbNQaVIng an [err] of 2.80 and a pH of 6.8). 35
Pneunococcus—tmocul um Medi unf err] Soya Pept one 20 gm Yeast

Expract Uldnbdf inbre’oRihe cénjugates &hisTinvenidn! meya8 Gigddtin mammalian species foPeifen #ttive or
[ errlss passive protection, prophylactichity orGthierapéatichip élainét®acteremia caused by th®cdghate organism.
In preferred embodiments of this invention, the conjugates of this invention may be used in mono- or
polyvalent vaccines, either alone; with other conjugates containing other neutral polysaccharides such as
W Streptococcus pneumoniae 7F, 14 and 37; with other conjugates containing polyanionic polysaccharides,
such as Haemophilus influenzae type b or Streptococcus pneumoniae type 6B, 19F or 23F organisms; or

" 40 with unconjugated polysaccharides, such as§treptococcus pneumonlae type 3 polysaccharide.

Active protection may be accomplished by injecting an effective amount (a quantity capable of
producing measurable amounts of antibodies, e.g., 2 to 50 Lg) of polysaccharide in the conjugate form of
each of the conjugates being administered per dose or of unconjugated polysaccharides being administered
per dose, whole antiserum obtained from animals previously dosed with the conjugate or conjugates, or

45 globulin or other antibody-containing fractions of said antisera, with or without a pharmaceutically-accept-
able carrier, such as aseptic saline solution. Such globulin is obtained from whole antiserum by chromatog-
raphy, salt or alcohol fractionation or electrophoresis. Passive protection may be accomplished by standard
monoclonal antibody procedures or by immunizing suitable mammalian hosts. The use of an adjuvant (e.g..
alum) is also intended to be within the scope of this invention.

s0 In a preferred embodiment of this invention, monovalent or polyvalent compositions mcludmg inter alia,
the conjugates according to the invention, are used for active immunogenic vaccination of humans.
especially neonates and infants. For additional stability, these conjugates may also be lyophilized in the
presence of lactose (for example, at 50 iig/ml of pneumococcal polysaccharide/10 mg/ml lactose) prior to
use.

56 A preferred dosage level is an amount of each of the conjugates or derivative thereof to be '
administered corresponding to 25 ug of polysaccharide in the conjugate form for conjugates of pneumococ-
cal polysaccharides, 25 g of unconjugated polysaccharides and dosages of conjugates or derivatives
thereof of conjugates containing polyanionic polysaccharides according to U.S.8.N. 608,738, filed May 10,
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Distilled Water 1l liter [err] The solution was sterilized by
autoclaving at 121 * C for 25 mnutes. The salts and soya peptone were

di ssolved in snmall vol unes of Ry -free water and brought to
correct final volune wth addi Plgé)ggpgﬁg?,ﬁppyr ogen-free water. The
fermenters or flasks were then sterilized for about 25 mnutes at [err] and
after aga inng singid) adiriaration ¥l reddstary, lah ladditiondl loRé @r wh) d6ess AdGHehaR Sk Rbivaikl Yy t O
t he SO tieleaisdt SheCH. infiGénaaa sy 15 pghysacahiariti®inial @mbinfledn@spondingSb agQ Ry ofifle pdlfsadchHeed

Fer mentias in Heccopjagatedormpmaylalei beimiistetedge was used to inoculate a 70-liter

f er ment erThedmveationiis furthdradefired LhyorefemocestoSibe follovéimge ekalubles. intich preciptandsd tade

descs i lileerativelanpghiot limitinds a starting pH of 6.8. The fernmentati on was

mai ntained at [err] with 100 rpm agitation and nonitored by optical density
14 EKAMPLES 576 B1 (O D.), glucose test and pH deterninations until an

O D. of 3.25 was reached 8after about 4 hours). Conpl ete Pneunbcoccus Seed
Medi umPBEPARATION OF STREPTOCOCCUS PNEUMONIAE TYPE4 GARSIILAR POLYSACCHARIDE g0 gm

Yeagd?f . trafi ) 4 liters [err] Reagent 100
gm Na QQ:{HD éE%B AER'E%P%‘% 200 gm 25% Dextrose Sol ution (2) 4 liters
10 . . Ucon B625 Antifoam 14 mM Distilled
Wat er m'mm%rs (2) Dextrose was prepared as a sterile 25%
sol ypi on 4 RogHidsfubd 3t { srbumdAlddl 1728 A8 balihial iRRuIGR-debd Réceld ATDRT Wi th
he eani ) dﬁﬁ%ﬁﬁ;ﬁ_ Wi vds g&qsﬁ%'ed A0 b e PR Lo, BoETeNt er
2 @Ry ePHioaR inflsion Bibtl (Dirsd) T 0 1tbrb &r WeidtFanatini® BuspenSb@as pRbad U AVd rhisbit

I NOCUl Blo6d agar $de0grh ipliitied fagdr BHN§R he&ORfusion bro@, $080mi delibrintted rabbiD B1d60) ©ACIREH S
Prioduc istiled iWesdi) pite itk @pyirdCl 0.8 nl GEcultiire loach. Afidr @pdrox. T8 Gourineubation tat 87T C\vike

mal 1zt aigroeth ant the plates Gas\tebispdrided brp Bach frabbiyibloed agan platei (bilh § e ol et head lintsee and
‘pH | ev btoth dach) mgd moledked about every two hours until the O D. was simlar
for a twPredelf miieri afdhis sesuspbndedh gtowthewdshused tr inenulatet 4achn of §aske phiiquidt kbabd ( a

t ypi cameflivm AP0 @) Pf beghe®t irfugipn brothGandoldr mi Yf. defibyinktad: rabbit bivediswiFithovere tepn

Medi uminSghpied mithputagitation at 37°C for approx. fhowrsk g Yeast Extract U trafiltrate (1)
52.%5liters 30 [err] Reagent

1. 313 BPtaesdUterbioa:haffled Erenmeyer Flasks > go5 kg 259% Dextrose Sol ution (2) 58

: : E g:g UCIOWQ ol? EEI?QSI‘Ias s.t é)ff é%r%g]tococcus pneu?nSOniTe ty[ge S‘I'Eilbactel | en% wvgl;[inegr seed from A Stage4 ]wgréS
combined and 20 mi of this seed was inoculated into each of five 2-liter non-baifled Erlenmeyer flasks
30 containing 8900 ml of sterile pneumococcus inoculum medium (see below) and 100 mi of 26% dextrose
solution. The pH of the flasks was maintained at pH 6.0-7.0 by the addition of 12% sodium bicarbonate
solution and after 7 hours incubation at 37°C, (at which time a typical ODssa value was 2.90) the growth
from four of the flasks was pooled (the pool having an ODgso of 2.80 and a pH of 6.8).

/
3 Pneumococcus Inoculum Mediumy
Soya Peptons 20 gm
W Yeast Extract Ultrafiltrate {1) | 100 mi
: NaC! Reagent Sgm
40 KzHPO, 25gm
2% Phenol Red Sml
Distilled Water 1 liter
+ The solution was sterilized by autoclaving at 121 ° C for 26
& minutes.

The salts and soya peptone were dissolved in small volumes of hot, pyrogen-free water and brought to
correct final volume with additional hot, pyrogen-free water. The fermenters or flasks were then sterilized for
about 25 minutes at 121°C and after cooling, the yeast extract ulirafiltrate (1)was added aseptically to the

so flasks or fermenters prior to inoculation.

C Stage: 70-Liter Seed Fermenter

The pooled product of B Stage was used to inoculate a 70-liter fermenter containing the Pneumococcus
§5 Seed Medium (prepared as described below), with a starting pH of 6.8. _
The fermentation was maintained at 37°C with 100 rpm agitation and monitored by optical density

14



35 HARVEST AND | NACTI VATI ON 40
containing 8.2 liters of
ETHANOL PRECI PI TATION To 640 it

into a "kill tank"

95% et hanol

then 117 liters of 95% et hanol

final
vol ume. The m xture was st
conpl ete fractionation,

bank of five 4-inch Shar

emki Il ed cul

irred four additional

The batch was inactivated by harvesting
l'iquified phenol.

34 and 58%

ture, 213.3 liters of

was added. at 3.6 liters/mnute with stirring at 20 to [err],
was added, at 2 liters/ mnute.

V ool e giedostedt ahd pie ddtermingions vidtirhﬂo.ﬂ.(bﬂ@.m&is&?]dcﬁﬁﬂl (arler abllb ool
our s

o] o SRR Sepe Vi

to a total

by

at [err] to ensure
col l ected through a
(flow rate of

appro¥. 4 liters/mn).
fluid was brought to 58%
addi ti onal 95% et hanol al

Thle SowaBaptoné e pel | et wa&ﬂodh\s_cja
E t Yorst Bxtragh Utrafiltréte (1 d

i 4 term  of

3HPQu Rpagent er s/ mi npt WO 9Phe

ded and the clarified
559 liters of
I Xture was stirred at

[err] for five additional Hﬂ?ﬁf@aﬂ%‘tl nsure cofrp?%8e® prci pitation. RECOVERY
OF THE SECOND PELLET The | &St ° Solgion{hanp |4"§?5fub| -58%

et han# -i nsol ubl e preci pi ag‘:@“ Fect ed )y ugation in 55 (1)
Yeast extract ultrafiltriar2fredWa® q brewer §73" extract (Amber) was
dissolved in 1 liter dist i2) Dedose wasp®paredasch stexilei28% fsplitio inggihss-distilehn Ani con
DC-30 hollow fiber with wseQxEGddedita he Ayiser formenteravitinthe yeasodxeastil es  with
mw. 50,000. The filtrateultrefiitecol | ected and passed through a 0.22[err]
menbrane as a sterile product. 15 EP 0 I86 576 Bl the 4-inch Sharples

centrifuge at 15,000 rpm (
et

flow rate of approx.

weT pasfe.

4 liters/mn.) and the 58%

noI B Sfagd: 8aU-atal Prédudtior Fémfentdi scar ded. The crude product yield was 2.435
Z4% T SOPROPYL ALCOHCOL PRECI PI TATION 5 The 2.435 kg of 58%

et nenl - i nAppredyhately @0 ditersabf the Spradiocthof NG Btage twas lusé® ® logeutsile am iBe0-ita fejpreodiuc ed
from a swmoeinidg 53 litaesiof PneumococauscProduttion Madivre (prepacd Bidescrivedibélowlg 4. 061 kg of

mat eri al

liters deeg
honogeneB

added® o t he suspension and 10

this mxture was agit

wahe feimentationnwas rikintained ati BEYSEwith 109 rom o @bitatian. ¢ the J.@r gljicosd erid B0
| heing chiickad gbpus pvens twerhofirg until the [Q.py wae similastigr|a twdrhous periodrat vbieh times
rmenatianaves trapiested @ dypisaldingl Odhes 5.2 efter 8 hoyrs)di sti | | ed water were

ated for four hours.

Twenty-four liters of 5% 9

odi Hﬁ@u%&bﬁfs‘?rﬁ@&h&t anvvas

&

added to the m xture

and the pH was adjusted td
120 liters of solution was
by thg, addition of 37.9 |i]t
agitation at 15 to [err].
m xture was centrifuged tf
(flow rate .35 15 liter

Sl

Electronucl eonics K3-Utrg

oy tTe au0|1 T 1 gl qci al acetic acid. The
?;ﬁa m‘jnpaﬂ élg’ s 3l cohol concentration
.3|liters/ m nute under
|t|onal si‘,_ﬁ gfor 4 hours, the
régmx@osgsblmh@? Rsis centrifuge at 15,000 rpm
3/ BoR BE28 )ankifedm O hegwns, and t hrough an

200-400 M /mn unti |

 oméilied waige (28, 00 Rmﬁme?et

t he ebsf | uent appears cl ear

y (J.IIU fll’C I1I§UT UUTC pUl I CL

was di scarded. 39%

1 SOPROPYL ALCOHOL PRECI PI TATI ON AND COLLECTI ON OF CRUDE PRODUCT PASTE 20

The 24%

briQught
al cohol ,

0.5 1ite

HARRED RHD 1R THATON
Qi baith wak RbcH el B il Ined aii |

then # 1 owed to stand W th agitation for
f or abousds ahd 5699 ETRANGL BREGIPITATIONY Shar pl es un| ts at 15, 000 rpm (flow rate
TSI MUTe) 1o Cofrect Th

upernatant fluid fromthe
by the addition of 38.8 Ii

ours,

&aﬂg oorIﬂﬁnd@ Xh

previ ous step was
ters of isopropyl
6t ilgdifsa phbdof S) Was

en was centri fuged

e pelleted crude polysaccharide (2.006 kg).

To 640 liters of the killed culture, 213.3 liters of 95% ethanol was added. at 3.8 liters/minute with stirring
at 20 to 26° C, then 117 liters of 95% ethanol was added, at 2 liters/minute. to a total final volume of 950

liters and a final concentration of 35% ethanol by volume. The mixture was stirred four additional hours at

22" G to ensure complete fractionation, and the supernatant fluid was collected through a bank of five 4-inch
Sharples centrifuges at 15,000 rpm (Hlow rate of approx. 4 liters/min). The insoluble pellet was discarded
and the clarified fluid was brought to 58% ethanol with the addition of 5§59 liters of additional 95% ethanol al

50

RECOVERY OF THE SECOND PELLET

7.6 Iiters/minute. The mixture was stirred at 21 * C for five additional hours to insure complete precipitation.

The resulting 34% ethanol soluble-58% ethanol-insoluble precipitate was coliected by centrifugation in

&6

(1) Yeast extract

ultrafiltrate:

100 g brewers’ yeast extract (Am

ber) was dissolved in 1

liter distilled water and ultrafiltered in an Amicon DC-30 hollow fiber with H10X50
cartridges to remove molecules with mw. 50,000. The filtrate was collected and passed
through a 0.22z membrane as a sterile product.
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25. DI ARl LTRATI ON The pellet fromthe centrifugati on was transferred to the
Daynmax m xer containing 20 liters of distilled water and m xed for 30

i nutes until the suspension Thi s suspensi on was then
(rjpi luted 30 with 300 liters ofmsgpgq%%g-dl stilled water and diafiltered
to a constant conductance at about [err] on an Rom con ultrafiltration
appar ajng4-inéh SirdieNcehitviiGe at 45006 Yo (oW tald 610Brox. T4 ersAirNdnatife B8 sthanol
concenkipdin@int tigld #ad1distaidbd TTHO ErlidSEbroduét Grieldawils @A35 kgt wetwagte.r | Nsed and the rinse
added to the retentate, such that the final volune was 86 liters. The
ul t r af 24% ISOPROREIS AKBOHOA PRECIPITATIONCETAVLON PRECI PI TATI ON 1. 84 Kg of Cetavl on
(N, N N-trinethyl-1-hexadecanam ni um brom de) was dissoved in 6 liters of
di sti | | edhe@435 kgaof §8% ethanci-insalublegmateriakwas dorakinedith i.62f ot oh miaterial prodesed from
appr ox i rsacoad fermertation in g Bket menngrcand|thesresulting 4081 kgyotimatedal was mixed iFre DRSSt ep.
Af ter digharipnfygpsehatii§ e 29° G with P berp F)ﬁ glasedigtilledrwaten foy txmingtesyungjl {hp suspension
col | ectexihgmpoengousc Apprximataly;88 asiditional jters, ofclistiligc waler argread Wg@‘*@?&s@wnrjﬁﬂ')
[errf f'Y?r"“B'"'HdﬂF Qﬂ"a‘aﬁéP'g#dé“%’[?pEMéYff@ﬁﬂ'“ﬂ%F'@ e 1"1‘ é‘E?Pé"cF‘

FRACTI ta 8§y the over .1

;nngutﬁ l%xkr;pr? :?;g} Pi rs/mi SUE‘Z%_?{ 'ﬁ'lﬂth%" C A rad I%‘ rr}zi %4 éﬁu at ion,

The 50l ﬁ)..{a ] '&r Jéf%ﬁ% &hoe o bo°o%6°pa“°'
t 4’3 r&fﬂ&ﬂt%% tod nh%'u%mb Ukardba 3|t|ona hour's of
|tat|on nto the K3 Ut

racentn'?uge (28,000 rpm, fromwhich 12

8% IiE‘dP@leVL AlGOHOR PRECIPITATIORAMNDCELLECTION OF ©RUDB 8REDUCT PASTEOS
%OWWTNTC‘WWWTO_S—HTW S e to the 116

i S 0fThe 2R isapropyi-olublel subersediint fiid fiom thé frévious fstep waslbrawgdeli th BEPA Eoprbeansl By Of

agi t at theragditidneot 888 lites|ofi tsomopyl@khal, at 03 litetstninuteowithvatiridg. i The nixisinea{194 ers) was

cent r i thegeliowedito sténdtwith [agitatijn, foa3.2518ouBOthen wen deiti@gdd foreabbuti 18 hows frl tyov4ringh e
each) , Shemles ¢nits @f 15,098 mom \(fow relle T H5Sdtars/miNIG) TIRRAIBEICG pelBteCCluiE Y sa¢ha@e F| NAL
PRODUCR2®98kg)- The resulting pol ysaccharide pellet was triturated in a
1-g&Pl on \Wari ng bl ender using the 30 seconds on-30 seconds off nmethod wth

3lite Iute et hanol unti | the paste becarre a hard white povvder
This po r ecte ucgner f e ef on ter
di sc, ante VYﬁﬁgof r gj spe mlﬁﬁ: 0snus sio g&k nol
and s b i ,t.. f @% ﬁé’ﬁ@@e m the
EPOT36 m%i Hhublls G 0,
20 1O gomhinurh Wlime? ﬁ’ ‘inJ {hQ%seVé oQEe %at 8 Sinat 1°- 2
gr ams e L e s GRE I s Wt ¢ st P oo Rl B

EWUMOCOCCAL TYPE 14 POLYSACCHARI DE CHEM CAL ASSAY DATA Assay
ReS bt CPAVLONTFRECIPEIATION 6.3% 10
Protein 4.8% Nucl eic Acid

0. 6% Hex osB4rKgroe Cetavion (N,N,N-trimethyl-1-hexadecanaminiuri 8rofiide)Nivdsrdisg@vad in 6 liters of distilled
1. @34) 1water and this solution was added, with agiitors pinp rapiroximately 1 hour. to the 86 liters of retentate 0. 2%
Mbl eculirem the prviays step. After aging for 4 hours, tBe précigita®d irhpdiitiesn(t . RSpkgh weoecoliEBled by

40 centrifugation in the K3 Ultracentrifuge (28,000 rpm), at 5° C for 8 hours, and the supernatent fiuid collected.

ISOPROPANOL FRACTIONATION

28.55 Kg of sodium acetate trihydrate was added over 10 minutes to the 86 liters of the supernatant

45 from above, with agitation, and the pH of the solution was adjusted to 6.6 with glacial acetic acid. The

solution was brought to 28% isopropanol with 45.1 liters of isopropanol at 0.38 liters/minute with agitation,

and, after 4 additional hours of agitation, fed into the K3 Uitracentrifuge (28,000 rpm), from which 12 grams

of precipitate was collected, and discarded. 38.9 Liters of isopropanol (final conc. = 42%) was added at 0.3

liters/minute to the 1186 liters of supernatant, with agitation, and, after 4 additional hours of agitation, the

s0 solution was circulated to two 4-inch Sharples centrifuges, at 15 to 29° C, at 15,000 rpm (1.3 liter/minute
flow rate each), and the effluent was discarded.

TRITURATION AND COLLECTION OF FINAL PRODUCT

§6 - The resulting polysaccharide pellet was triturated in a 1-gallon Waring blender using the 30 seconds
on-30 seconds off method with 3 liters of absolute ethanol, until the paste became a hard white powder.
This powder was coliected on a Buchner funnel fitted with a teflon filter disc, and washed in situ with four 1-
liter portions of absolute ethano! and with two 2-liter portions of acetone. The product was removed from the
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20- -+ The follow ng procedures were used in perform ng the above
assays. 1. Misture - Standard thernogravi rretry (w. loss to [err]) using a
Rer ki n- El mer t hernobal ance TSG 15301%% - Lowy nethod; Lowy et al.,

J. Biol. Chem, 193: 265 (1951) uclerc Acid - U V. nethod; Wrburg
and Christian, Biochem Z., 310: 384 (1942). 4. Hexosam ne - El son and

Mor gan, e GAEPEnstered 1@ Bied LRRL tbrlding)in vadbo at 20 %o 25NC(IOHRIR 18 hESYDINS tihd et hod
usi ng Portkd prodocives 32519 grainb\dg lweighténdlits Pioperyes eere a6 folllrosphor us - Mol ybdat e
met hod; Chen et al., Anal. Chem 28:1756 (1956). EXAMPLE 2 PREPARATI ON OF
NEI SSERI A MENING TI DI S Bl | SEROTYPETABMEWBRANE PROTEIN 30 A, Fernmentation
1. Neisseria neningitidis Goup BlIl 35 A tube containing the

I yophilized cul UﬁﬁeMo&&cﬁEQ‘%@M&Qﬂ(&éﬂAﬁdﬁ CHEMIGAL K5SAY DRTA i M

Artenstein, Wl AR Reseak-c-R—WRAHRI-—W]shi ngt on,
D.C.) was openebl and Eugoni##®h (BBLL wag added. 'ﬁ?é”"culture s streaked
onto Chocol ate fgar pl amesweRBEs) and i ncybated at 8#%C wth 5% CO2 for 36
hour 2 at which{time therogirowt h was harvésted i nt 0488% ski m mijl k medi um
(Difco), aliquoled 40 aoceid¢ Adzen at [erf]]. The orgeawi smwas gositively
i dentified by a@ggl uti natexesaminet h specifi ¢ anti ser @ad%uppl ed by WRAI R and
typi ng serum suppl i ed byitbgenco. This fir¢t-passagei 6l ture wad streaked
ont o ,Chocol ate fgar pl aPeosphervd | ncubated{at 37 C wPe® 5% [err]| for 18
hours, at which|tinme thMolgewarsiEingvas har ve¢st ed | n0d998% ski m mijl k nedi um
\s?uot ed into I kb orsdphdiéss 480 Trozen at [err]. The organi smjwas again
tively i dent+H-ee—py—aggtt+nat+en—w-thR—speerHe—45—ant+ser um suppl i ed
V\RAIRd | srumsu IJedb D|fco AV|aI of the culture fromthe

se onrd pa me F‘éﬁg mﬂg I‘J,l mg u |é§5|!’euklr] élme @@)BF Q%Gf o ar 18

pl ates ( CRAE
hours, afl o m of 10% skim
m |k madly,_ ,&,qa l%‘ 7518@ 4, 0Zefi aT F& The organi sm
wWas posi t§ Yiloger TComblstibefethdd w3ng u&.h-emmaw n%%panauy&rantlser um sugar
f er méht ate Phosphbrusd MY adtélinBthod!\Clvenadk alQ ndl. tRerh. Bt 176€(1856pM t hi s thi s passage
was thawed,—drtuted with Mieller-Hmnton Broth—and streaked onto 40
Muel | er ekhmee agar plates. The plates were incubated at 37 Cwith 6% [err]
for 18 RAours after which tine the growmh was harvested into 17 ml of 10%
ski mypd PRERPARATION QINEISSERA MENIICITIDI® BBSEROT/RE 2IMEMBIANE PROTBIN at [err]. The
organismwas positively identified by Gamstain, agglutination with
speci fi & Formentaioum and t he oxi dase test. 55 2. Fernentation and collection
of cell paste a. Inoculum Devel opment The inocul umwas grown fromtwo 0.5
f r oz driNeisserieneningitigis Groun BY nenin- 17 EP 0186 576 Bl gitidis G oup B,
B-11 s§rom above assa e 4 Four Muel I er-Hi nton_a ar BI ake bottles vvere

i nocul a § ! > ﬁ‘ cuI um
a s( 7°C wi /o
g @gﬁ E%
.@.&%ﬁiﬁi"ﬁZ

VGl gt v
.for'Sliw oThcé%
was_adj H:%i a ﬂoﬁs.q 5 i u Di
two-1itgly Jeﬁ%i“%% é‘% §m folina Jn Eﬂ.e §r§
at [ e?r LydofbdBy WRAIR and typing serum supplied by Difco.

This first-passage culture was streaked onto Chocolate agar plates and incubated at 37 ° C with 5% CO»
for 18 hours, at which time the growth was harvested into 10% skim milk medium, aliquoted into 1 ml
amounts and frozen at -70° C. The organism was again positively identified by agglutination with specific
antiserum supplied by WRAIR and typing serum supplied by Difco.

A vial of the culture from the second passage was thawed and streaked onto 10 Columbia Sheep Blood
agar plates (CBAB-BBL). The plates were incubated at 37° C with 5% CO- for 18 hours, after which time
the growth was harvested into 100 m! of 10% skim milk medium, aliquoted in 0.5 ml amounts and frozen at
-70°*C. The organism was positively identified by agglutination with specific antiserum, sugar fermentation
and gram stain.

A vial of the culture from this this passage was thawed, diluted with Mueller-Hinton Broth and streaked
onto 40 Mueller-Hinton agar plates. The plates were incubated at 37° C with 6% COz for 18 hours after
which time the growth was harvested into 17 ml of 10% skimmed milk medium, aliquoted in 0.3 mi amounts
and frozen at -70°C. The organism was positively identified by Gram stain, agglutination with specific
antiserum and the oxidase test.

=

2. Fermentation and collection of cell paste

a. Inoculum Development The inoculum was grown from two 0.5 ml frozen vials of Neisseria memin-
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5 .- shaker. The O D. was nonitored at 45-, 75- and 120-minute intervals.
Approximately 4 liters of broth culture, at an [err] of 0.81 (Spectronic
20), resulted. A3 m sanple Wgé,éiéfgnzﬁ{ Gram stain, isolation streakes
onto CBAB. Mueller, Hnton, andy e act dextrose plates and

aggl utination check. Al reactions were satisfactory. b. 70 Uer Seed

Fer ment eginafPerot< BB Godh abBiO(pRdsagef 4).SFRBAMGNbILHAISh MRS Bl sbitle® whrd Gfdeliatbe 2
sterile %mﬁa @pprokitnately’ €8 AEURS Rfer, (B tuBdd a8 thdeufuml fof rifferO bf GAEARIIcRIsEyeast
product | @élysate Gediin(f B 7120) THe)0.0.Wae aGj0sted tb 008 atf6B0 nin{Perid® Elmiet) EThe fojan@nit at i on
I ncl udedwss iréwn id 8 Iwd-IReh ENbrinfoydrCiiabiis l(eat!s Cotaiinitige 1ier lof MpPdivngisagibeldw) acImstiaat pH
conte ol shbkepThé .GDD.fveas ranfioréxbatr 45, 7ShandCi2b4minute imersalp | Apbreximately @ Idmebfl eoth Hi Nt on
agar pl atutwe, ayaeQ.D.caxdf P.AT (Spektnanic BY.cesulted. r abbi t bl ood agar plates (Merck) at
[err] and Adsmeshmplorwagdakbnifor Gram $ain. gotation)treakeshontey CBAR] iMyelisr, dlintenBandrvepst er um
The gr ovsxiact dextrosg platas@nd mmmamrmneqk kreastions were splisfestorvext r act dextrose

pl at es @MMM bef sm'rcm&ve ‘&%d‘s?“dé nawtem storia 70cier

read?i orf"WigEW' MFF" was 0.840 at 660

ni crons af teg cogd “F\ h "§ 7°'<'3'°”8 F“Té’!""’ﬁ’?"oﬁu&\a{} FP"F%‘?WH‘E"@’/’“‘%?)?‘ PPERe el y
46.2 1it%P E‘edt |nocl
bel q

ferrrenter g% rﬁomizlgr- hatioh .Pe eg%)(féﬁa %%gegé%:
||ters/ng,g ﬂ,.,%arpm 2 P&Qﬁf‘gi%f ﬁG 0.

lo al and

as 8. icro 18 st
bat ch Wagus nactlvate uture was plated on NUeI er-Hlnton agar
pl ates, amtueeﬂoaa.%n ﬁﬁ?ﬁBﬁt&S&pF&nﬂ{hﬁ@ RBitdrbPided RUIRACGE Gded b HobFatth [ 5T ]

and t estmmmw itbts oNBURpE frodibtion GeBiA ($3e BBIbW)S BHolbdich The

gr Bb h  OweshAcobdiedirat 5% 1T, ©0D rpr aith BU Aér&Minuty QiR Sgargingtand Ednstak H lcorrd! 2t pd 70abbi t
bl ood agar Bptbrattissbakh vas ihactsateda ihe clitves wes platedion MublrHinMes &jar plates\Feaspe®@adi | Ve.
For t hi sdestedse [platek laad fabbitiblodd. dgar plates &.372C 2bd testbdh for taggiutindtion with B meningitidis
i nocul atgreup. B Bntis€ampThet growtie dn Maslecktintore pdee bletes tyeast bitastidextamsal andOrabbirbtbod
800- | i t capaf platescwais @prenalangd thei aggiutiaation ¢gaction waspagitivec For this taich, the finat @P. wda €j24
6. 0 2/ | i thigpen[hours pftes ifaguiptienss 2.5 g/liter 35
[err] i 125 glllter KCI ) 0.09 g/liter L-cysteine
HA 3. Camplete M fayneg 210h FASKSARC B0 (B0, PRECHAr PPN east  di al ysate) 1280 gm
of Difco Yeast Extract were d| ssol ved in 6.4 liters of distilled water. The
SO|%IOI’1 was dialyzed in 2 ber dialysis units with .
three HLOSM cartridges. Th d| al ysalfractlamd 384 gmjerr] and 3200 gm dextrose

wer e dissolved in the dial ﬂ:’]ﬁdme &? yOI me brought up to 15
to 7.4 with NaOH and

l[iters with distilled wate

steyilized by filtration t NQ#@@M&:HM&O 2 L) and added to the
fergpnter containing Fract) aR,éd. For th e ter flasks: 1 liter of
Fraction A and 25 m of Fr Kbl on B were @ﬂ the pH was adjusted to

7.0-7.2 with NaOH. For the 8 liters of Fraction A
and 00 m of Fraction B : sadjustedto 7.0-7.2 with
NaOH. For the 800-liter fernenter: 553 liters of Fraction A and 15.0 liters

of Ftoa he pH was adjustedto7072vvith NaCOH. d.
t—-a-ﬁﬁ—-ii ﬁﬁ%\%{hﬁc&%&%ﬂdﬁ% t e? the fernmentation was conpl eted, phenol (0.5%
V/ v f | A& g0 DREY YeadtiERiact WES difddi6SlinleQ IRrS& RRtIRY e:at&eifﬁeeéolutdanvMIaQPedt.h@ cel |
broth wakod [beBot Kb\ fiBér @lysisT Dfs WaihCihiea| H10BM Lmtidhedit THeOMAY JaRNBRI SdsUgE W t h
MgS0..7H20 and 3200 gm dextrose were dissolved in the dialysate and the total volume brought up to 15
liters with distilled water. The pH was adjusted to 7.4 with NaOH and sterilized by filtration through Millipore
{0.22 1) and added to the fermenter containing Fraction A.
For the Nephleometer flasks: t liter of Fraction A and 25 m! of Fraction B were added and the pH was
adjusted to 7.0-7.2 with NaOH.
50 For the 70-liter fermenter: 41.8 liters of Fraction A and 900 ml of Fraction B were added and the pH was
adjusted to 7.0-7.2 with NaOH.

For the 800-liter fermenter: 553 liters of Fraction A and 15.0 liters of Fraction B were added and the pH was
adjusted 1o 7.0-7.2 with NaOH.

d. Harvest and Inactivation

After the fermentation was completed, phenol (0.5% v/v final concentration) was added tc a separate

vessel, to which the cell broth was then fransferred. The material was held at room temperature with

gentle stirring until the culture was no longer viable (about 24 hours).

e. Centrifugation

Afier about 24 hours at 4° C, the 614.4 liters of inactivated culture fluid was centrifuged through Sharples

L@ystéideaiCi f er rr
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gentle stirring until the culture was no | onger viable (about 24 hours). e.
Centrifugation After about 24 hours at 4 C, the 614.4 liters of inactivated
culture fluid was centrifuged tth'd%e% Rl es 18 EP0186576B1
centrifuges. The weight of the ce paste after phenol addition was 3.875
kg. B. Isolation 5 Step 1. Washing of Bacterial Cells For each isolation,
a two hundéntriluggs. ane abighy ulthe celll pastecafi@bDsheéndl Bddiiitn w3y kg.nact i vat ed paste was
suspended in a 800 m portion of sterile distilled water and stirred
magnet i Galsblgtiono gr anul ar suspensi ons. The suspended cells were peleted at
20,000 xg for 60 mnutes at [err] (Beckman 19 Ti rotor, 14,500 rpm. 10
~Step 2. S0tk Washingpf BanteriplGolieed cel | s were suspended in 2000 M of 0.1M
Tris-0.01M EDTA Buffer pH 8.5 with 0.5% sodi um deog%chol ate (TED Buffer)

with a Sor '\’P&IqachZ' lation: a dweihpndsesd, orap aligiot oy °?bf"(9r 0.5 rhanahiferdivatepgastpowas
honogen&Bpen é‘gdr heerien of stere distiled water & Mpae F‘"V5‘B g gylarf uspeRsionp.o
extr act i 159 Sugpendeq gefls yere pelatec 5t 20,000, xg for FBH‘E’H“’? B‘rs B fospr- ¢ 3PRBPAt ur e) .

The e¥®tr ct entrifuged at 20,000 xg for 60 mnutes at [err] (Beckman
19 Ti rotY %0 rpm). The viscous supernatant fluids were then decanted

(total VO' Shetocun At SEOAM TrisOlG N EDTRBLRY o d w bk‘it
VET e T eShGRE cﬂoratiggﬁ er%% i 2 .3]6#&74. g'est %@f ecaﬁ"@

The  si4s heksgeRdbu¥ Sidpénsibn EﬁEnR 5001 fibdkE fol e@%oﬁﬂ%% nUORek m@s
above. 'Wa@rbsmp@ﬁaat.@ﬁg( Mgre decanted (volune = m ) and stored

at,_[err]. TheRradt wisQBmAjetiat zomo hmoum hidted dt sa¢ (BRBKm%h 19 T| rotab 4,800 trprRIC THeON
super natviatdus siipefmatardtiiigifs wers\theredgaarddatbtal toinl = Y80 WiTRanT siédlat4ric) . Two liters
of\_t/he pooTheveztraeted i colp peliste trefevbsusandbdl in 2000 MCTEDBBulferSasi dedcribet iBiadiatsly above.essel
at t acdee 0hé eusperisioh lwap extaxcted for i18 orinutes lat 86 ° Cagdaeattifugedfas tabeel. Vet dopdrvatan fluids

ni cron cherecdecantsd fesivinecm 890 (l)/aRd stored Att4°Csur f ace area). The extract super-
natant was held at [err] in the fermentation vessel throughout the

90- mi nutSerch Fensptiatia giitiaR s, The sanpl e was concentrated tenfold-at an
aver age transnenbrane ressure of 27 5 |. 30 Ste 4, Ool I ectlon and
Washifig of T S'P@'E %;'

centri f Y§&d if‘B" :t’ ' 'Pﬁ’f’gW" ssfbﬂta@f? "? Pﬁ'B st'"%[t '
Lerr] (4 {8 e n ol i e oVt P T 2
di scard 8@ oft'zlg PSR MBen
suspegde P ?Eﬁs"‘ﬁ r?éfg ram pe t) rranually with a

gl ass rwgolgdgggmﬂﬂgggﬁps&&;m P';'g;g,,suspenm on was extracted at [err]
for 15 m nutes—(at—tenperature) T a 500 m Erlenneyer flask with shaking.
The suspenmieQBeMas iréf Bicpl I GOEMI) Mas SEMBINIGED 104B1ISt e sroflpsl broteit at [160,00b xf Bk man
4% Ti rmbm at 53 °C,(B&RmEn45) Ti rofd, 37 50DGIM)) Thefliperhdtantstver@decshisaaing Giscanied di scar ded
(vol use = TH(rowin peliéies avemclbdighbd (8/M2rghanvsi Srtictilencsusgadsadn tTEDBuiffen (188 Onl dutfed;f 20 TED
.40 Buff eul/gramspedthbmmualﬁt witb dgladtaad aret & Dadncd’hambgerizeil [The waspérsion pao btiactedatl | et s
from St $8° 4 faxetSemisuiey h thengeratare)l ®0a 500 nil Eeninbyed flash tvith shakinh. Thegiugmessionodasand a

45 _Douncentifuged gt 10089 xg for 2 hene a 5O (Reckenan 45 Thioten 97.009. o). Meauperpatant Biidwasal ue
of 17.0 apg disearsied j(yolwmef 7190 mi). The pellets were washed a second time in 190 mi of TED
40 Bufier, as above.

Step 5. Recovery of Product

The washed protein peliets from Step 4 were suspended in 100 mi distilled water with a glass rod and a

45 Dounce homogenizer to insure complete suspension. A Lowry Protein value of 17.0 mg/mi was obtained for
this suspension. At this point. 200 mg of the suspension were reserved for experimental use. The remaining
bulk suspension (91 ml) was diluted to 8.0 mg/ml with 102.4 ml glass distilled water. The aqueous
suspension was centrifuged at 12,000 xg for 15 minutes to clear it of aggregates (Beckman 45 Ti rotor.
10,000 rpm).

§0 The supernatant product was withdrawn carefully by pipet to avoid the soft aggregate peliet. The
product was labeled (volume = 182.5 ml) and aliquots were assayed for sterility and pyrogen (sterile
product; no pyrogens). The product was stored at 4°C as a sterile bulk until use in conjugation at which
time it was analytically characterized. The Yield was 9.5 mg Lowry Protein/gram of original cell paste.
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this suspension. At this point. 200 ng of the suspension were reserved for
experinental use. The remaining bul k suspension (91 m) was diluted to 8.0
nmg/mM with 102.4 m gl ass di stiSéFLqu%vghe?1 The agueous suspensi on was
centrifuged at 12,000 xg for 15 mnutes to clear it of aggregates (Beckman
45 Ti rotor. 10,000 rpm. 50 The supernatant product was w t hdrawn

carefully by pipet to avoid the sof tragggr gqgyt e pellet. The product was

| abel ed (volune = 182.5 nml) and ali assayed for sterility and
pyrogen (sterile pHENINGOCRECALr BgSERPTYPE: 2p PROTEIN\EOILITEON at [err] as
a sterile bulk until use in cophpszbneagcathipadali e it was anal ytically
characterized. The Yield was 975 ng rtowry pProtern/ gr.am of original cell
paste. 55 19 EM883¥6 576 Bl Table 2-1 MENI NGRe&¥dA B SEROTYPE 2 PROTEI N
SOLUTI ON CHENP¥dte 9SAY DATA Assay

Result Protein Lo . 4.1 ng/m 10
Nucl ei ¢ Aci d* RNAE%MU 4.1 mg/ml 1. 8% DNA
( Di ghenyl ani ne) 0. 6% Neutral Sugars* Anthrone

1.05 20 Siali | ¢* * 3. 0% 26
Mol ecul ar mi%ﬁ#ﬁgﬁ-ﬁ{% 40, 000d 30
*Cal cul ated as peRNAn{Bdallowy protein The fol Refi®ng procedures were used
in rformng th S ; bR - as in Ex e 1. 35 2. Nucleic
Aci Q?- Col or devé?lggngﬁtfpaggyggg%ﬁﬂd with the g??i‘nol reaction (Bial)

i ch corresponded to 1.8% RNA cal cul ated as a percentage of the protein
colCent r at i orNedtxcalli phgaysanm ne test for DNA indicated a 0.6% DNA cont ent
cal cul ated as a Egné ge of the protein inth gglk solution. 3. Neutral
Sugass - The neut £ 8 r content cal cul ated as*a~percentage of protein
was found using the anthrone colorinetric test. (Scott and Ml vin, Anal.
Chem 25, 165$3a1P03Acid" 4. Sialic Acid - Thegyialic acid content was
found using the resorcinol-HC nethod (Svennerhol'm Bi ochem Bi ophys., Acta
24, 604, 1957). 5. Mol ecular Wight - The nol ecul ar wei ght of the
mer G&pt oet ham(&létﬁlilmglrﬁéigﬁgtei n as determ ned by SDS pol yacryl am de gel.

el ectrophoresis ( ur 2/7:680 (1970), LKB Application Note 306). 45
EXAMPLE 3 PREPAR%P&ES. PNEMONI AE TYPE 14 P&Rv8888HaRI DE -
30 *Calculated as percent of Lowry protein.

The following procedures were used in performing the assays:
W 1. Protein - as in Example 1.

35 2. Nucleic Acid - Color development was observed with the orcinol reaction (Bial) which corresponded to
1.8% RNA calculated as a percentage of the protein concentration. The diphenylamine test for DNA
indicated a 0.6% DNA content calculated as a percentage of the protein in the bulk solution.

-'\_/ 3. Neutral Sugars - The neutral sugar content calculated as a percentage of protein was found using the
anthrone colorimetric test. (Scott and Melvin, Anal. Chem. 25, 1656, 1953).

40 4. Sialic Acld - The sialic acid content was found using the resorcinol-HG! method (Svennerholm,
Biochem. Biophys., Acta 24, 604, 1957).

5. Molecular Weight - The molecular weight of the mercaptoethanol denatured protein as determined by
SDS polyacrylamide gel electrophoresis (Nature 227:680 (1970), LKB Application Note 306).

45 EXAMPLE 3

PREPARATION OF S. PNEMONIAE TYPE 14 POLYSACCHARIDE -
N. MENINGITIDIS B SEROTYPE OUTER MEMBRANE PROTEIN
CONJUGATE USING CENTRIFUGATION IN THE CONJUGATION
STEP

§0

]
{. Fragmentation of pneumococcal type 14 polysaccharide with aqueous hydrazine

A 100 ml round bottom flask was charged with 24 m! of H2O and 1.92 ml of 97% hydrazine and then
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N.- MENI:NG TI DI S B SEROTYPE OUTER MEMBRANE PROTEI N 50 CONJUGATE
USI NG CENTRI FUGATI ON | N THE CONJUGATI ON STEP 55 |. Fragnentation of
pneunococcal type 14 pol ysaccharéﬁﬁ 1@@%§gueous hydrazine A 100 m round
. bottom flask was charged with 24 and 1.92 m of 97% hydrazi ne and
t hen 20 EP 0186 676 Bl treated in a boiling water bath until the

t enper atrgiéd NASodilifig whter hato@ill the 1ofipbrdiLRSdas 106> 0 @bdut PAfinuBBlIB6l thisl WasQiaded, in
por t i onone #étidhy 24K m. of 30 PhéRdhIAL tyby P& pdldsabehbrstie PR NaY dindahe FBulthrt)soltish wdse
resul t amdpidiyostirbd dor VR MINUBPTRE flask twas theal chbasd hpidly M @wice . bathhand fils aphtemm weehen
cool ed dinjyzel iy Spavtrapor 2 tubinD drh.w. utndf 121080-14000)om1 32 Ly H20 dor &l hpare drhemdi8psiscwasopor
2 t ubé ngeppatedin adtestodZ L o000 1B40@8.(The diplyseiwas tahsidred fd a $0oml @ntrilggs wbe adden
di al ysi seniifuged in & cliniea\ centyifuge tarempyessiugge. Thepsuppraatant wasdyophylizddcaiferding Tg3emg of

di al ysafreonaedPrafhsferred to a 50 m centrifuge tube and centrifuged In a

clinical centrifuge to renove a sludge. The S%Eernat ant was | yophylized
af f or di MgFormationgf ¢ bWM'?ﬁqEHVWq@W\VF“’”Z%P %ion of the but anedi ami ne

|
char god ,tvﬁe-"ﬁf : g%tzﬁ Qﬁ; 285 o TR fnef]g'g‘ ﬁ%?mthyt
i oft

sul f gg;@ & é‘:?ﬁ"ﬁ#%asg?vflgo.ﬁ'ﬂa"g‘% .nqris & ne

i d
fragngn 3 absiod 6nP j% o v
diim da ecWﬁr'ioecJo hava% i Hn{itfszo&?tﬁba'dtfer 9&136 %lutﬁ’sp w'% Q&Heg}% th@ur I ng

this ti igholed bltatte a‘aﬁmb y&nﬁaa.edﬁm}raﬁat FdoRyiSmBKraidre for 48 nS@. Wi vied theh 3laRzdisBo il Of
[€T7]; o Sa5tholrd ali thén dirdsh 42. d? HO MR i) ho@ STH R Edlaly3Bi wadRbeRslare an
%f bat latfordig. €52 rhg6f tHE) bune Likadfinedetivativels Ph 14, HAMDA)Y. 3G | U D70 rate/vaphetaiebed utie t he
co0l ed InsBRIOELas polysaccharie); Fluarescaritls tiéri + nSChnaNHz/e@M t enperature for 4.5
hours. It was then dialyzed vs 30 L of H20 for 17.25 hours and then a fresh
4 L of [lePBromofastylationaf thed Yrbytandbiaenine dervktiva ot Prot4(Pry tbBuweMas freeze-dri ed

affordl ng 152 of the butane di am ne derivative of Pn 14, Pn-| errJ [err]
= 0.70 rat¥o é’r"éﬁﬁwy"%m@tse'vezﬁ" (19 s5obapH %&@"ﬁ(ﬂ"&’@dﬁ@ ﬁ%\#ﬁpmyas added 140

FI uors @Sl s \e‘?'°'“°a$?m°ﬁ 4[('!'1: 4 p]ﬂo"n"g; agefonitrilgs T Uﬁﬂéﬁ:ﬂ? Pts H."'C gﬂ.)t.

1, 4- but r]

wer e d| afn7I"ﬂ"’f‘L hFHd'a fat"aw‘ffl—\h @"%'mf”d%a%& £hire E’ i ‘??"" E"%{dded

140 25 LEQ )h%ﬁ" br Ormeﬁcet ai %uc:]l ssol ved i nhl m of acet onlht rile.

Thi's ypa Ms b df ol ours. It was then

di al yze er aﬁ S ; n sand a

third 4%}:}5,%22,&3 e ours 9 c(q'lﬁ%tggfe \%aoésﬁ d y{)g?ﬂllr{gz 1S Sor

affording 139 'ng of the brormacetyl derlvatlve of Pn 14 [err] (Pn
1\]/[ er r Jiv. Borjegationd? Pn b £8iuA.-Braddo FéhclithhiRed® MeRhghitiFroteib (NMFG = 120% of base

y&acchmﬂmml fference ([err] =
) 150 6) it Alrdhtamgetionslvbio parfomivo ireolyarbdiate MbaS @rid/dnlegs SthgawisdTabted aY 43,08Njpwgat i on
‘of Pn 1l4or Bhhéiits &r4AC it @Bécktinat Tighadtorzed N Meningitidis Protein (NWMP) 35 Al
cant;ri f ugalhe enfenolienatizen erotebr (1€ ohl, 515 mpshly was deotrimpes dnd reelut rasmebuspadat singW Se
not ed at Dp8nc®FOMegepizen in 7amn! of ahielation pixtule cofitaining Bf Fowl whethylenedigninetetyaacetic
40 acid, 11.2 mg of dithiothreitol and pH 11.3 sodium borate buffer. After it is resuspended the mixture is
transferred to a centrifuge tube, capped with a serum stopper and the air replaced with Nz. This was
transferred to a nitrogen box and to it was added 54 mg of N-acetylhomocysteine thiolactone. It was
stoppered and then aged, in the N2 box for 22 hours and then its pH was adjusted to 8.0 by addition of 1M
KH2PO4. The resultant mixture was centrifuged and the pellet then resuspended in 10 mi of 0.1 M PO, pH
45 8.0 buffer. This was then recentrifuged to remove the remaining small molecules. The second pellet was
resuspended, using a Dounce homogenizer, in 8.5 ml of pH 8.0 buffer. The Efiman assay indicates a total of
6.4 umoles of thiol. , T
To the resuspended thiolated protein was added 50 mg of Pn 14-BuA;BrAc and the resulting solution
aged for 17 hours at room temperature in the nitrogen box. It was then dialvzed vs. 4 L of H20 for 6 hours.
s0 One half of the solution (5 ml) was transferred to a centrifuge tube and 4.0 g CsCl dissolved in it. The tube
was filled to the top (10 ml) with H20 and centrifuged for 20 hours at 43,000 r.p.m. at 4°C in a Ti 75 rotor.
The resultant CsCl gradient density centrifugate was fractionated, using a Haake Buchler auto Densi Flow
2C apparatus, in 1.3 mi fractions. Nine fractions were collected and numbers 5,8,7 were combined, charged
to a centrifuge tube, 3.5 g of CsCl was added, the mixture was topped with H.O and centrifuged for 24
§6 hours as above. The centrifugate was fractionated as above, the appropriate fractions detected by rate
nephelometry and fractions 3 and 4 were dialyzed vs. 4L of 0.1 M PO buffer (pH 7) for 16 hours and then
vs. 4L of H0 for 4 hours. The resultant dialysate was diluted to 10 ml with H;O.
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fhe unfunctionalized protein (10 M, 5.5 ng/m ) was centrifuged and the
pell et was resuspended using a Dounce honpgenizer in 7 nl of a thiolation
m xture containing of 59 ng of gfsdé mne tetraacetic 40 acid, 11.2 ny
of dithiothreitol and pH 11.3 sée{iibﬁéf ora fe buffer. After it is resuspended
the mxture is transferred to a centrifuge tube, capped with a serum

stopper and the air repl sferred to a nitrogen
box and to it was added 5ﬁ°“ﬁ‘éj W'Kiaﬁ@é'wl hgggg: %’F‘tl ne thiolactone. It was
stoppered and then aged,lin thEPFEY] b urs and then its pH was

adjusted to 8.0 by addition of 1 M[err]. The resultant m xture was
~centgifuged and the pellet then resuspended in 10 mM of 0.1 M P04 pH 45 8.0
buffer. This was t ico:CE1a, Thotn e Bo LRRRi M ng snal |

mol ecul es. The secce%pel &H’Q usﬁg’n eé' usrﬁgﬁn@,epo nce honogeni zer,

in 85 mM of pH8.Q buffe m;[he Ellman assay ilngjogates altotal of 6.4
[err]nol es of thiol- was added 50 ng

of 14-Terr] and the resulting solution aged for 17 hours at room
terrperw the nitrogen box. It was then dialyzed vs. 4 L of H20 for 6
hour s hal f of the solution (5 M) was transferred to a centrifuge

tube and 4.0 CsC dissolved in it. The tube was filled to the top (10 nl)
helerr] Bﬁ%P@a&TrIl%éFdWé“% bHOPPLESACCHARIPEr] in a Ti
f75 r;)t or. tThQ mﬁmm&ﬁjs FERO®EE Q’ﬁi‘ﬂ:ﬁmmj Ni:uﬁﬁbQEmf in 1.3
ractionate VIS ut o apparatus, in 1.
fracti ons. ﬁ’—"'ﬁéﬁ &-&SM;‘E@MM conbi ned,
char,ged to a centrifuge tube 3.5 g of Csd was added, the m xture was
topped with [err] and centrifuged for 24 66 hours as above. The
cent ri f ugaé bromasrefylatad t1idenahaitimire daibative,of pilsamegdpcablype &¢ polfsacebdride rpeepaed ect ed
by r at accordiptndd Stept |\ and dil of Bxampleriswé thendcosjugatedeio dheabryteie (prepsred 4tcogiingGo 1 M
[err] Bxampler2 i pmariationfobhBted B diGxampledad t hen vs. 4L of [err] for 4 hours. The
result%nt di al satewasAcélluted to 10 rri W|th err]. 21 EP 0 186 576 Bl

Fourggl: Loniygasop oh % eisseria MeningitidisgNMBY i1 5 Spi nco:
S-car boxymet h nocyst e 020 err] nol es | ne

. 156 [err2 Z s&'ﬁ‘f’" Fnib 13

OF S T‘W‘E"‘lﬂ

(124 mg/ml) was ¢ arqedtoaoe ARATI N
it e R
Facatyl rs

EP 20
B on
918 T s /1 bll\ﬁ?ﬂt&i wit) ' Sghdte (6 W

pol ysaﬁ&@ﬁ% 3 ’reaﬂﬁtﬁ%ﬁt was &dded 0.9 tni ﬁ’%%uifer and th?rr'ﬂ eﬁw untW2HBbiRd 3 WaS
then cuhd/@sicaitimh. Onis Vs BLBd Git3 PR BH Boer RBIHIF 8 oil:le 64 18 tHe'Seéond
varj at g8 coilimmaRPnis Wad biutses ¥iP3.6 mPof phPe biier iThig) Ailidt® RadCf25 Rihothbiod bFARoI Blos t O -
t he sfubeEmdagesan eTd R iwas Bddell 18@igSdt ®h i12-BMRBrAQard] adbd urldbiMR) forl 7 Boud. 1tafas @

_sol ut i ten dfalybddPiwice As4separatel 4 LVehargesholr wetel (5 hodrs GAd 116 i hburg)e At sni@ sampla gvawd t h
0. 4 n iyoghilizsedtof dvéo sl anblysis) Faund 0.0073iunples Sicabatymethyl @dmicyétgaind; 10O olesnd 42
mg/ ol lysitey | Ta quiddact wes Centrifuged: ot 100.090i>g &nddith@ pelipt mbsuspended in 10 mi H,O and

recentrifuged. Resuspension in 10 ml afforded solution of the Ps-14-BuA; BrAc NMP conjugate.
40 Polysaccharide:Protein=0.25
S-carboxymethylhomocysteine:lysine = 0.07

EXAMPLE 5

“® ANTIBODY RESPONSE TESTS IN MICE WITH S. PNEUMONIAE
TYPE 14 POLYSACCHARIDE - N. MENINGITIDIS B SEROTYPE
OUTER MEMBRANE PROTEIN CONJUGATE

An 8. Pnuemoniae type 14 polysaccharide-N. Meningitidis B serotype outer membrane protein con-
jugate solution prepared according to Example 4 was tested for immunogenic response in mice, and the
results are tabulated below.
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di t-hl othreitol. The tube was sealed with a serum cap, degassed and the air
repl aced by nitrogen. Then in a 30 nitrogen box to it was added 10 ng

N: acet yl honocyst ei ne t hi ol actone.g w Lﬁfoon was aged 17 hours at room
tenperature. Two Sephadex &5 coI urms B/ ) were equilibrated with pH
8.0 phosphate (0.1 M buffer. To the reactlon m xture was added 0.9 m of
the pH 8 buffer and th Pl ygdet 0 the first colum.
This was eluted with 3: e eluate was charged
to the second G 25 colum and this was eluted with 3.5 m of pH 8 buffer.
This eluate had 525 nanonoles of thiol (total) 35 by ElI man S assay. To
this vas adO0ed I3 ng or P I4-[err]-Br AC and aged u N r ours.
was then dialyzed tw ce vdo &%parate 4 L charges ofﬁggtg ﬁﬁﬁ?g and 16
hours). A smaSampdep| e mers Ipodys.) | Spedies am no aci dngnabym/nl Found
0.0073 [err]nples S-carboxynethyl honbcysteine; 0.104 [err]nples of |ysine.
The product was centrifuged at 100,000 xg and the peI | et resuspended in 10
mM H2# and recentrifuged. Resuspension in 10 m afforded solution of the

Ps-14-[err] jeugat e.q Pol)g.;@ﬁgp n = 038046
S-car boxyrre‘f:ﬁwsﬁg(r%%cyst ei neﬁoym ne Og%mtég 180 YX\I\I'I'I BODY
RESPONSE TESTS IN M CE WTH S. PNEUV#eRXdbE 14 POLYSAééPlﬂRl DE - N.

MENI NG TI DI S B SEROTYPE OUTER MEMBRANE PROTEI N CONJUGATE 60 An S.

Pnuenoni ae e 14 pol ysacchari de- Menipgitidis B sero out er nenbr ane
protein con&XF‘Q ga¢Ssoi ut it ﬁpre %/o“%dﬁg‘?ﬁl ng to Exarrpﬁégi"was tested for

i nogeni ¢ re&ponse in m@ES and the"restlts are tabul a7dé6kel ow. 55 22
ER 0186 576 Bl Serum Anti body Response of Mce 5 Dose,

RIA " Ted er (GMIN Sanple ncg. poly Speci es ng ab
N m 10 Confapdugate 0.1 CBA/lirmm | CR/ Ha mice 7066 18046yy
(7 day ol d) 22256 15 Conj ugat e 0. 1* | CR/ Ha
m ce ' 19024 0. 5* " "
74664 20 CoRP&y&@&- : 0. 5* CBA/ N i ce 7066
Pol ys#c- 25ch,naawar| de Control 0. 5 infant ICR/ Ha m ce
4930 Contror® ™Mo.4 M ¢ cfanl fenfha ‘LSO T 2y Ol ed davs

30 * Regimen: injected i.p. on days 0, 7, 28; bled

days 34-35.
*k Results represent serology from two different
a6 litters.

\.__/ Claims

40 1. Stable, covalently-coupled polysaccharide-protein conjugates comprising neutral bacterial polysac-
charides and immunogenic proteins coupled through bigeneric spacers, containing thioether bonds.
wherein said bigeneric spacers may be represented by the formula A-E-S-B, wherein E is

0
45
I
/
-cc32N or -Ecn-
60
u
0

where R is Hor CH;; A is
85



** Results represent serology fromtwo different I|tter

St abl €, coval entl y-coupl ed pol ysacchari de- protei n" conj ugat eji“mmlmm" IIII
neutral bacterial polysac- charides and i mmunogenic proteins todpl éd ™

t hrough bi generic spacers, contgp@y {38 grgigiet her bonds. wherein said

bi generic spacers may be represented by the fornula A-E-S-B, wherein Eis

45 [ERR] 50 where Ris Hor [err]; Ais 55 23 EP 0 186 576 Bl Serum

Anti body Response of $kgambaReibody Response of Mice . RIA Titer
(GMI) Sanpl e ncg. polys. Specl es ' ng ab m 10
Conj ugat e 0.1 Infant | CR/Ha m ce 18046[ err]
(7 q%é ol d) ' 22256 _15 Conjugate Q.1*

| CR/ m ce 19024 0. 5* " " "

74664 20 Conj ugat e Doses . s CBA/ N i ce TTA Titer (GMT)

7066 Pol ysa msle megar PAdYEont Species 0.89 ab N/m¥fant | CR/ Ha
m ce : 49 30 X Reg;aaa__444£m13d~_e.p on days
0, % 28; bled days 34-35. ** - Results represent serology- from two
different 35 - litters. Cainms 40 1. Stable, covalently-coupled

pol ysacchgondfugeeéei n conpugat ¢a famEOIICR/Ma nelideal bagBediealy pol ysac-
charides and i nmunogenic protein -+ rough bi gen gSpacers,
cont ai ni ng t hi oet her bonds, mherglnggy(éiﬁgenerlc spacg??%nay be
represented by the fornula A-E-S-B, wherein E is 46

0750 [ERRbdﬁgﬂéhggls Figrlierrhcgﬁggsﬁ¥ée _ 19024

0.5« " . 74664
20
Conjugate 0.5 CBA/N mice ' 7066
Polysac-
*®  charide _ _
Control 0.5 infant ICR/Ha mice 49
30 * Regimen: injected_i.p. on days.o, 7, 28; bled

days 34-35. _
*% Results represent serology from two different
p - litters. ' '

Claims

40 1. Stable, covalently-coupled polysaccharide-protein conjugates comprising neutral bacterial polysac-
charides and immunogenic proteins coupled through bigeneric spacers, containing thioether bonds.
wherein said bigeneric spacers may be represented by the formula A-E-S-B, wherein E is

. . . o
45
- |
i / il
-CCHzN or -CCH- r

50 \
i

where Ris Hor CHs: Ais
56



23. EP 0 186 576 Bl [ERR] 5 where mis 0 to 4, nis 0 to '

and Y is [err], 0, SO NR, or [err], where [err] is Hor [el!ll wm‘ !mm ll

[err]-al kyl, such that if Yis I , then both m and Oln egua
AR LT

to zero, and if Yis Oor S, th eater than 1 and n Is greater than

- 1; and B ls 10 [ERR]" 15 where p Is 1-3, qis 0-2, Zis [err], [ERR] 20
[err] or H and Dis 26 NR, 30 :
[ ERR] 36 where R is as d#H ned above. 2. Stable, coval ently-coupl ed

pol y-sacchari de- protei n conj c { RO Claim 1, wherein the
bi generic spacers may be represeﬁ?@?ﬂcﬁ(t r)IT&QHrlrr'ul a, [ERR] 46 3. _
Pol ysacchari de-protei n conjugates according to Caim1, wherein the neutral
bact eri alwhetepaid Bito 4 0lis/8 &oc3, W isd oroH, jard ¥ ésl @t €08, NFO o7 CREO4% whge Bomsliast i ng
of St r ept@coc@ealkylpush thehif Yiis GHz oeNH,. 2fen both myand n3ive nob pauelde zaix endigY is B S.4.

Pol ysacc Hbgn 8- tham1 ansh) ig graatershagdedd g to A aim 1, wherein the

i nmunogeni c.protein is a neningococcal B serotype outer nenbrane protein or
eded?in protein. 5. Polysaccharide- prgptein conjugates according to Caiml,
wherein the neutral bacterial capsul ar FOl ysac- charide is Streptococcus
pneunoni ae type 14 pol ysacchart ekt \GHahgeni c protein is a nenin- 55
gococcal B serotype outer nenbrane protein and the bigeneric spacer may be

repr,gsentvﬁ‘qreﬁ%gt,_lg,e%{sg_ré;?kqwéz4 [ERR] 6. A process for solubilizing

non- pol yani oni neutr cterial, polysaccharides conprising heating

sai d pol ysaccharides in distilled ter, repoving the residual water and

di 5<ol vi ng the pol ysaccharide in £ %n-aqu us polar, aprotic solvent 10 7.

A process according to C aim 6, c?‘32!5% aqueous hydrazine is added to
|

theadi stilled water.. 8. A process according to Caim6, wherein the
pol ysaccharides are heated for from 30 seconds to 10
CO2HorH,and D is

. R
. NHCR',
NR',

30
Q
il
c,

‘u -
35 where R’ is as defined above.

_ 2. Stable, covalently-coupled poly-saccharide-protein conjugates according to Claim 1, wherein the
W bigeneric spacers may be represented by the formula,

pH NHCOCH,
11

CNCH ZCH 2CH 2CH2NH@C82 SCHZCHZCHCO -

45
3. Polysaccharide-protein conjugates according to Claim 1, wherein the neutral bacterial capsular polysac-
charide is selected from the group consisting of Streptococcus pneumonias types 7F, 14 and 37
polysaccharides.

so - 4. Polysaccharide-profein conjugates according to Claim 1, wherein the immunogenic protein is a
meningococcal B serotype outer membrane protein or edestin protein.

5. Polysaccharide-protein conjugates according to Claim 1, wherein the neutral bacterial capsular polysac-

charide is Streptococcus pneumoniae type 14 polysaccharide, the immunogenic protein is a menin-

55 gococcal B serotype outer membrane protein and the bigeneric spacer may be represented by the
formuia,

24



m nut es- at from([err] - [err], the water is renoved l'ization

drying wwth P2 05 in a vacuum 15 and the non- aqueous
aprotic solvent is dinethyl fohgﬁniieg%npﬂl net hyl sul f oxi de. |mﬂlﬂ“‘“l““““m“l
di met hyl acet am de, formam de or  —di nethyl i m dazol i di none. *9.° A pr Scess
for coval ently-nodifying a neutral bacterial polysaccharide conprising (a)
fragnmenting the pol ysacchari de and soI UBI lizing th é@ggmant ed

pol ysaccharide in a nonnﬂqueous pol ar, §P 3sol vent; (b)
activating the pol ysaccORCH eagca cu Nn(muzscagen ,CHBEQent; then (c)

reacting this activated pol ch e W t I s-nucl eophile. 10. A

process according to Caim9, also corrpri sing reacting the activated

pol ysacchari de whi ch has-been 25 reacted with a bis-nucl eoph| le wit h a
r eagent sgehé!"!&??srtg {olhitizing: nopipalyanjopipieriral, bagteriak P°'13.E°°hﬂ("’g gerensising, bealinagiaidy
Gl ai m 9, whdlysascharidgrein shifiled naten Apmeying ithe rpHdhwARr @ad Byso at"rww%?r:’&"de in'a”

pol ysiaccha“""r‘i‘"t!%’“?‘Pf"‘ifl'l"ﬁ’fo ?°é’8“‘water then renoving the water by
| hi° d P20 |
aproti ¢ %0 '@‘éﬁ? ot i, i et aﬁ‘%é?sﬁv? B aLs v R ot an de.

for s g;sda% 3 oNogll é&%ﬁ ,E"E ;imaﬂaeg cge.-.ea%ﬂeo,mo%% iy %pfw
ERR Wh al il ' g'w z: al 1

[este]rs er ﬁa {aﬁ,,dgqg Q,mlo N» amath hﬁﬁ}oﬂ@n ey“f or nulglgsdTg‘r]!'rlﬁa%gr ein
m|50to4 nis 0to 3, and Yis [err], O S NR. 40 [err], where R

i s~ or @ h@fdcdss f@ﬁ:o\{aeﬁtry]moawaneewbactehatponyéaoc\ﬁam cbiprising0r NH, t hen both m
arL/n cannot (apteigMéntiag the polpdackhiride ¥nd Siubilifig the frégheitedpolySacghiatiad iala nbiadedusand n
| s great er tgdotan afroticlédivent pr ocess according to Claim 11, wherein the

non- aqueous, (bpetiating theppabisacchagidé withe bifuactichalveddentt ther - nmam de, t he

bi f unct i onal (crresctjegthis aclivated ieiyagcchiridenvithcardd-auclecphit- t he bi s- nucl oephile is

1, 4- but anedi anmi ne. 46 13 A process according to Claim 10, wherein the
reagent gefdrogessiigeostingcte CljomP. sise camarisiog rescting farjactvpiad eqlysacgharide whiph has| BPRFnoxYy,

di ni t?‘ophel‘?d%?" W'B‘e‘rﬂ'sa'&ﬁ'P?Hh ‘Y’f@r?dﬁ%ﬂe"tﬂé'fﬂaﬁfq 'EPBP‘!S‘bﬂ%ﬁ‘fBBN‘C sm | de 0 (N-
hydroxys n| m d %'75

acti vat e °'°'" 'Za}ﬁ-“g'? 'Yusa Cth 1
r 4 VI r by on i acu the
to 3 and X non- d;% v\z‘ %ﬁgg‘% u meé i o, for-
wher ejgn thﬁ‘ ruﬁ: resge ﬁ sél eEier ?QX sisting
bronnaceta cess or prepari ng ysac an

conj ugat es conpr|5|ng neutral bacterial capsul ar poly- saccharldes and

I mmunogeni ¢ proteins coupled through bigeneric spacers containing thioether
bongs, conprising (a) fragmenting the pglysaccharide and solubilizing the

depol sneri zed pol ysaccharide in a non go 3 aqueous, polar, aprotic
.sol vent ;
W wherein R? and R3 are separately azolyl; halides; or phenyl esters; and the bis-nucleophile is a diamine
' of the formula, HzN(CHz)mY(CH2)sNH2, wherein m is 0 to 4, n is 0 to 3, and Y is CHz, O; S, NR',
40 CHCO:2H, where R' is H or a Ci- or Cz-alkyl, such that if Y is CHz or NH,then both m and n cannot

equal zero, and if Y is O or S, then m is greater than 1 and n is greater than 1.

12. A process according to Claim 11, wherein the non-aqueous, polar. aprotic solvent is dimethyifor-
mamide, the bifunctional reagent is carbonyldiimidazole, and the bis-nucloephile is 1,4-butanediamine.

45
13. A process according to Claim 10, wherein the reagent generating electrophilic sites is
QR
) & CC HX,
50

wherein X' is nitrophenoxy, dinitrophenoxy, pentachlorophenoxy, pentafluorophenoxy, halide, O-(N-
hydroxysuccinimidyl) or azido, R is H or CH3z and X is Cl, Br or 1; or an activated maleimido acid,

25



'( b) activating the polysaccharide with a bifunctional rea g
this activated pol ysacchari de vm' th a bis-nucl eophile; (d) ﬂm ” um]g ,"I

-activated pol ysaccharide whichg Fﬁ] jeacted with a bi s*nuc
with a reagent generating el ectropﬁ IC sites, thus form ng a
pol ysaccharide wth pendant el ectrophilic sites; 25 (e) independently

reacting the I munogenic protein with a reagent generating thiol groups, to
forma protein with pendant thiol groups; gthen (f) reacting the

pol ysacchari de wi th pendant electrophlllc'3|tes with the protein with
pendant thiol groups to forma polysaccharl e-protein conjugate which is
coupl ed through a coval ent th| tthen so (g) centrifuging
the resulting mxture to reane no %ﬁ\Pé|y bonded pol ysacchari des and
proteins. 16. A conposition conpr|3|ng an¥ mmuno- | ogi cal | y-ef fective anmount
for either active or passive protection o nannallan species fromthe '
bacterem a caused by the cognate organism of stable, covalently- coupled

pol¥sacchari de onj a according to Claim1l, antisera derived
from sal'g’ 3 %g gas“'g' eb@é gI obulin or other antibody-contai ni ng

fractign t er.

55 kS g, OB MY MR i, 1]

A qgrrp05| t | on accordl ng to d al m 16, wherein the pol ysaccharl de protein

CoNnj UGRL R procérgTdr| pﬁﬁ@% §wm@&cp?&em ¥otfugdids RMpHSARCHelRd batferigiapdudd pdijir ough a
n -]

ﬁ' gener | gacéhafdes land i pitsing codplettitirough biyerBRE b2g6s B6iaiing BniseliiePbias, out er
r anecopipfdigy N, an | munol ogi cal |l y-effective anount is an anount of each

t he cor@)ug:aheminﬁ fthet fulysE0ohetios aiid Sslubiliing) the hdvpol@aetizedc palyjseigbdride Goatan-ns from
fnﬂ [ er r Jaqadous; Potar, aprdiie sghmhtysaccharide in the conjugate form and the

marrmal I an (e)etiveling thespolysacchadde Wit a bifunctiomploeagenton for its use in a nmethod of

t her apeut i(¢) reactingtthie adtivatedirpolysacehatidezwith abiscuelecphil9ai nst t he bacterem a of the

cognat e oridlarpoting thisagctivatad polysdcehatde whishohasshent) regpiad with adiisnueigopbilo, with a

pol ysacchd?%&égﬂ'f*’&'@q plectreniyiig glies chusdamise p Spivgcehaide ih pendant glectgphificsiesy| ar

pol#sacchdf) -%wmg faacfing e "“"‘E"T?P‘?S'lfg‘?ﬁ"‘ﬁﬁ' Q%PFQ?"%R?&%%‘WS “"% gRYrsi Ay @

t hi oet her te

n
et h L Bl oorfi0 Sued BT 0f @ B,
corst ot s R bt i
20. A CO ﬁ:h&&ﬂgof&&%&mnﬁ%hﬂe Gr&ﬁm J!&'!-co\mﬁlﬁfb&d&ado@sacchandes and rztems

polysacchar I N conjugates conprise a pneunncocca type

pol ysgg.ch asm&em&pemlpﬁd.gt S iRkHhb-1BgidainagHeBtIvb Gmaune o bithef aciléCor fpadsif loRtectidsRR| T O
a meni Ng&GREEiarBspRBI6L fronk theObbcBlemitEeliéed by the BdgREE ordakiéin, Sd? 3fabig Scolfleniif

(I gat ed ¢ouplbd!pal3adiRMIBSHORIn cdijugates actBiding RECIAINTE SrtiberLdentdaLidm sakd chljyates,
COMgoSsi t érogarinma-giobalinng dthetl aRibodyScontiniag rdétionsC Of $altS fraiskola, regd taOphdfmaketticaly-of t he
. pol ysacciaeptaiie damiet he conj ugate form for conjugates of pneunococcal

" pol ysaccharides. 21. A conposition according to Caim19, wherein one or
tywy addi A cormesitidacoenrding te Glajon i, turthan sorrfrisinarcadivant. of a

pol ysacchari de-protein conjugate conPr|S|n a pol ysacchari de-protein
corPud&t & cempgsitior japrgrdingute Glgm 16, whanein | fhe pelysagghardgrpeqining conigatss serpriise i2des
coupl ed PMPBRAGFFELYRRCYIdPIvRacehddocsoupiad hrp g NagRARE EP5P S BP FAE™d%r r esponding to
25 [err] of polysaccharide in the conjugate form may be adm nistered to
human neonat es. OH 0 NHCOCH

i |
45 CNCHz('.'HzCHzCHzNHCCHzSCHZCHZCHCO ’

to a meningococcal B serotype outer membrane protein, an immunologically-effective amount is an
. amount of each of the conjugates in the composition such that each conjugate contains from 2-50 ug of
50 the polysaccharide in the conjugate form, and the mammalian species is humans.

19. A composition for its use in a method of therapeutic treatment for mammalian species against the
bacteremia of the cognate organisms.said composition comprising one or more types of
polysaccharide-protein conjugates comprising neutral bacterial capsular polysaccharides coupled

65 through bigeneric spacers, containing thioether bonds, to immunogenic proteins, and a member of the
group consisting of a pharmaceutically-acceptable carrier, an adjuvant, and a pharmaceutically-accept-
able carrier and adjuvant.



Revendtoati ons 20 1. Conj uguds pol ysaccharl de- pr ot ei ne sta
mani bre coval ente conprenant des pol ysaccha- rides bact6ri gﬂ !Iﬁ'iﬁ' Iﬁ ,"l
des proteines inmunog6bni ques colgp d‘p q%%dl nternbdi aire d'

cal ation bligndriques, contenant des |1 aisons thiodther, dans |esquels

| esdits agents d'intercal ati on bi g~neri ques peuvent etre representes par |la

f or mul a20A-AEedmpBsitiod aatBorting) we Claim 9, iHereitGsald polysaccharide-protein conjugatdeReofhprise a / >0U

-ccl -. 30 pneumococcal type 14 polysaccharide coupled thrdu§H a\GiDénedspacer of the formula,

~~~~~~~ 0 ou~~~~~ 3C R est Hou CH 40 A est VWH 46 -

-CN(CK2) zY(CH2) nNL i - m vaut de 0 &.4, n vaut gﬁcgg . West 0 ou NH et
Y estt CH2, 0. S. NR oahCHCCQH ou R Sét FI ou u U@e al kyle en G ou

C2, de telle sorte quecucagc C dalllClSIH,2 Cﬂzﬁﬂépyn ne sont pas tous
Ies deux dgaux a zlro, et Si est 3 ou S, alors mest superieur &1 et n
est sup6rieur a 1 50 et B est z -(CK2 )pdIl( Cl2)qD-q ob p vaut 1 - 3, q
vaut O - a e%m B sgr?type o@ e BW‘"B 2] specles to be treated is human neonates.

ti

Li1r¥ tahh;pf) sacchande ) ecorﬁ:eg :t:"ff%m% ngle dage ip,an apoypt coresponding tg 25 ug of (g | |

| N gates of pneumococEfxl p?#?acch?\l_da Cd12) 2C, ob
R est jiel, gi sﬂmé hdbra d&mqs %%‘Jo tB:?J. x&%g& s%%né’ (% Q,'ns'u%l
stabl es, of xﬂ | ng ISI neu-
dans,d esqyq ﬁa‘f cﬁ&ﬁﬂrt ﬁohgaéc rﬁéscﬂuaiul Q‘Wo U.%'ﬁ:@rsgg ! & t |ns
r eF)r esent @areBpdndihg td 0§ WYl & (@Vsacchande in the oonjug form may be ad
| CH2 CH2 Chnigdnlig$NHCCE2 SCR2Ci . Conj ugu6s pol ysacchari de- prot~|ne selon | a

revendi catfon 1, dans |lesquels |e polyssocharide capsulaire bact~rien
nguf r e Revéndidatioss dans | e groupo conprenant |es polysaccharides de
Strept ococcus pneuno- 25 nl ae de types 7F, 14 et 37.

1. Conjugués polysaccharide-protéine stables, couplés de manidre covalente comprenant des polysaccha-
rides bactériens neutres et des protéines immunogéniques couplés par I'intermédiaire d'agents d'inter-
calation bigénériques, contenant des liaisons thioéther, dans lesquels lesdits agents d'intercalation
bigénériques peuvent 8tre représentés par la formule A-E-S-B, dans laquelle E est

26

Q
I OR
i
8 ou ~CCH-,
%0 -CCHZN
il
O o
o/
35
ol
L/ Rest Hou CH;s ;
] A est
WH
)
“ ~CN(CHg ) Y(CH2 )z NH~ ;
ol mvaut de 0 & 4, n vaut de 0 & 3, W est O ou NH et Y est CHz, O. S, NR' ou CHCOzH, oli R" est H
ou un groupe alkyle en C; ou Cz, de telle sorte que si Y est CHz ou NH, alors m et n ne sont pas tous
les deux égaux & zéro, et si Y est O ou S, alors m est supérieur A 1 et n est supérieur a 1 ;
50
et B est
¢
% -(CHz) pCH(CH2) gD~

olipvaut1-3,qgvaut0-2, Z est NH,,

27



4.- Conj ugu6s pol ysaccharide-proteine selon la revendication 1, dan
| esquel s | a prot4; ne i munogeni que eat une proteine de nenb M“ﬁgﬁmmmlj“m\

serotype neni ngococcl que B ou %%tr.{g gie edestine. 30 5.

pol ysacchari de-protil ne sel on re cation 1, dans | esque*l s'le

pol ysacchari de capsul aire bactdrlen noutre est un pol ysacchari de de

Strept ococcus pneunoni ae de type 14, lga proteine i muno- g6ni quo est une
prot ei ne de nenbrane externe du sGro@}l&g meni ncocci que B et |'agent

d' intercal ati on bigendrique pout etr presente par la fornmule, 36 COH

0 NHCOCH3 CNCH2 CH2 CH2 CH2NHCCH2SCU2CH2CHCO. 40 6. Procdde pour

sol wbi | | €OsH okel, gpDlegsacchari des bact 6ri ens, neutres, non poI yani oni ques,

qui conprend le chauffage desdits pol ysaccharl des dans de |'eau distillhe,
["l'imnation de |'eau rdsiduelle et |la dissolution du polysaccharide dans
un sol vant aprotique, polaire. (hon aq x. 48 7. Procede selon |la

revendl i catl on 6, dans | equel Q{l ggoutmcdazl)zvnydram ne aqueuse & 5 - 15 % a
| eat? distillee. 8. Procede selon la revendication 6, dans |equel on chauffe

| es pol ysg char i des eq%ant de 30 secondes & 10 mnutes a 70, - 100 * C, on
elimne P u”bt&Fq”Pfﬁﬁ’h P1I9PERY i on et s6chage avec P205 sous vide et so

danst lhzeﬁ uduBs éfi%\ffggn &% ne%:‘f}t gt @ vgnEtl-gJ @g n@j:é sofh |J end cation 1.
z r

for mar ni 3 one. ocdd pour m)dl fier de
nl bre coval ente un pol ysaccharl de- bact ~rien neutre qui conprend (a) la -
fragnment ati on du pol ysacqgari de et iagsolubili sucoam du pol ysacchari de

fragnents dans un S6 i re, non aqueux; (b)
Ika/gdlvatl on du pol ysaccﬁgﬁﬁhzmzun r?“?“?l ?oncti onnel ; puis (c) la
rdacti on de ce polysaccharl de active avec un rdactf bis-nucl eophile. 28

10. Pro~cde selon |a revendication 9. qui conprend egal enent |a r6action du
pol ysa% clCanjighés patysacchariderprotétnn selonf la ravendisatigh 1. depelesauels ledalysaceharide capsulaire

bl s- nuci deg¥vien aoutrg peicheisi dansde plofipenomaighanhies pelysacchiridessdeciteptogogpylsipneugo-

accrochegiae de types 7FpH®8f8d sel on | a revendication 9, dans |equel le
pol ysaccharide est fra rrentd par chauf f age dudlt ol ysacchari de danps
| Peau Hi Senipqué %"Tﬂf?‘f"% p-Ricfioe jselep 1§ °"P"% ha *@%ﬂsl'? E’ﬁlél"BH“ "°%Q€E9H%lge
avec P205%4Bp 8 "age mfgnb'g'eﬂ WH‘P o SEyRe IRNINOpREFaUP & o HB%"'&'&'U%G e e
di mdt hyl for.ma I . ' mam de
ou r';oa CO .{Jﬂzﬁ]ﬁt sacc ri e-m sgkyn la ré . 2 L XI gﬁﬁh@ﬁ neJ(? ?%‘b?% % dans
le grOUp 8 r% r%g qaan{ Srne ¥ SBidd H%et?’ eﬂduﬁercalaho:p" R2
,%sgﬁpwﬁf%g,t ogenures  ou des esters
p\zjnyl | ques ; e reactlt bis-nucl ~oph| | e est une diam ne de fornule,
H2NgdCH2) ', Y( CHZ) , NH2, dans | aquelle mvaut de 0 a 4, n vaut de 0 k 3, et Y
_est CH2, 0 8, NRA CHCO2¢¢ ou R est ouunng@Q%alkyleenC ou C2, de
‘tile sorte quo si Y est cHicHe0. peuvent pas tous |es
deux etre 6gaux a 0, et si Y&h&@h%cn%h%&z?%m{cm est superieur & 1 et n est
superieur | 1. 20
40

6. Procédé pour solubiliser des polysaccharides bactériens, neutres, non polyanioniques, qui comprend le
chauffage desdits polysaccharides dans de l'eau distillée, I'limination de I'eau résiduelle et la
dissolution du polysaccharide dans un solvant aprotique, polaire, non aqueux.

4 7. Procédé seion la revendication 8, dans lequel on ajoute de I'hydrazine aqueuse & § - 15 % & l'eau
distillée.

8. Procédé selon la revendication 6, dans lequel on chauffe les polysaccharides pendant de 30 secondes

4 10 minutes & 70* - 100°C, on élimine I'eau par lyophilisation et séchage avec P.0s sous vide et

60 dans lequel le solvant aprotique, polaire, non aqueux est le diméthylformamide, le diméthylsulfoxyde, le
diméthytacétamide, le formamide ou la N,N'-diméthylimidazolidinone.

8. Procédé pour modifier de manidre covalente un polysaccharide bactérien neutre qui comprend
(a) la fragmentation du polysaccharide et la solubilisation du polysaccharide fragmenté dans un
56 solvant aprotique, polaire, non agueux ; :
(b) l'activation du polysaccharide avec un réactif bifonctionnel ; puis
(c) la réaction de ce polysaccharide activé avec un réactif bis-nuciéophile.
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12: Proctde solon |la revendl caton 11, dans | bquel 1s sol vant '1

pol aire, non aqueux est le dinmethylformam de, |e r6actlf bi foﬂmmmlmluau“ "l“l
|l.e carbonyl dl | m dazole et le r6agpi°f1ahis?egt||cl 6ophile est la 1 * ¢ t ® s =+ .
, 4-but anedi am ne. 25 1& Proo&dd selon [a revendi catson 10, dans |oquel |le
rsactff ongendrant des sites |lectrophiles est OR X11l XCCHX, 30 oD X est un
groupe rinl Popdis ey la @vantitation8,0duD ¥dmpred@ h@snidnDIaofeeBan0duypolysaccharide activé que

pent af i uor tgnhal faitxgagirhavb® g méactif rbds-nublédphitel) welic aunydantit pmduisactydee )sitesuélectrbahiies R
est H ou CederoghésX est Cl, Br ou |; ou un acide nal 6i m do activ6, 35 40

X tC (cE2) 45 dans loquel p vaut de 1 a 3 et X est tel que d6finl

ci - de§s . Progddé melge driGvendicaian |9, dans Jeaueli i geiyteacharitle egh fiagmentd \per chagifage dudif {
engendr ant Pel¥saccharida dans|da Fequ iintitée puis diminationdeiepinpas fyqphllisgiian pt §§F'Ia9‘bu§‘ﬁ'él Rs®e. 50
15. Pr ocdd®ugXidp; le,selvant arsgliause PRIgie; non aaLewnent ipdimathyliormanids, e, dimpthyls Enant
des pol ysafittlylpcdiamide lp dogmanide ?_:%'g  gimephyimidazpfidinprec o EpctiRiongipnsel fsheis

| mrunogene38ng A g5PUBE coraprenant;las dérives de taclda caPoniguey s d' i nterca | at hon

bi gdn®ri ques contenant des |iaisons thloether, qui conprend (a) |a
fragnentation du pol ysaccharide et |la sdiu i lisation du polysaccharide
d6pol ynbri se dans un sol vant aprotiqu!%*b& aire, non aqueux; 55 (b)
|"activation du pol yseaccharl de avec un rsactif bifonctionnel; (c) la
reactjson dgy REetHP! shtabseifMentith goupb Uyt Sdes HalogsR@Ed | du dak Bstbry phétpRtiubL ot ted) |
réact| on drsa@ bidALAIKSAHHE Batiuhél@iarmind 86/ 0rmibleCHINTEHY), F(CHR),KiH,! @RS taGuehy ACvaltilieloact i f
bis- nucl 60phi Jabt deAVES, otiV et 0,fs, RAYCHCHAN6U RIS bl BSIreibe Sikyld Tl R, @oUr

f orrer ai Nelie $bite 4GS ¥ Yoe3E ORY dUIRH, AHROM GEH né pduddnt Bdd tous I1€s delix dtbldgbuxlald biisia~1 EP
0 186 578; edBD ou S, alors m est supérieur 2 1 etnestsupérieur2 1.1 I | 1111111 6l ectrophiles
acCromhds; (e) la rdaction, de mani bre i ndépendante, de |a proteine

i MmunogdiRi Bocsddvasion Um revendicatidn &4, flaned leawel led egivagt aprptiaus. tAglaind,  nopagreuk Gasinr  une
pr ot ei ne adiméthftognamide, jgcréactifitiforictionpel g i easbonylgiimidazqiq gt I rgagtibbie-pycléaphije est la

pol ysacchait #iuanedeminges sjtes el ectrophil es accroch6s avec |a proteine avec
des 5 roupes thiol accrochds pour forner un conjugud

ol ys%c it Proge ey i evendiaton JG;ders Joqyelle fgact pnopcragt s o eEPRMIERES | ai son

t hi odt her covalente ; puis (g) la centrifugation du nelange rdsultant pour
dil m ner | es polysaccharides et |es proﬂ‘i nes non |lies de mani bre

coval ente. 10 16. Conposition conprenaiccamye quantite | munol ogi quenent
efficgce, pour la protection soit active soit passive des especes

marmm Thr s oy iSesfin iroupd FlrobHBhy] ﬂﬂoﬁﬁén&ypmm&hm){.|p§ﬂ£ﬂ&9ﬁh§ﬁ@y.@ﬁ9§€nﬁnt e,
des conj UgkOB-RA}ASPsetiRmidAey dbr sl FEst Alod [DHE ot X 68! B Bu #l Eod W dchIb Sralgimido
coval-ent e, ggiid,on | a revendi cation 1, des antiasruns provenant desdits

cQnj ugues, ou une ganma-globuline ou d"autres fractions contenant
| "antsscor ps desdits antiserunms, et un vehicule pharnmaceuti quenent
.accept abl e.

N\, : o

]
]
o
45 dans lequel p vaut de 1 & 3 et X' est tel que défini ci-dessus.

14, Procédé selon la revendication 13, dans lequel le réactif engendrant des sites électrophiles et le
bromoacétate de p-nitrophényle.

so 18. Procédé de préparation de conjugués polysaccharide-protéine comprenant des polysaccharides capsu-
laires bactériens neutres et des protéines immunogénes couplés par I'intermédiaire d'agents d'interca-
lation bigénériques contenant des liaisons thioéther, qui comprend
(a) la fragmentation du polysaccharide et la solubilisation du polysaccharide dépolymérisé dans un
solvant aprotique, polaire, non aqueux ;
55 (b) I"activation du polysaccharide avec un réactif bifonctionnel ;
(c) la réaction de ce polysaccharide activé avec un réactif bis-nucléophile ;
(d) fa réaction de ce polysaccharide activé que I'on a fait réagir avec un réactif bis-nucléophile, avec
un réactif engendrant des sites électrophiles, pour former ainsi un polysaccharide avec des sites
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16 17. Conposltion selon | a revendical | on 16, qui conpren

adj uvant. 18 Conposition selon | a revendicatlon 16, dans f&%’ﬁ#ﬁ,’””"l
conj ugues pol ysacchari de- prot egp§ ﬁ%rq;é - nent un pol ysacc

pneunococcl que de type 14 coupi d par I'nt ermddi aire d' un agent

d intercala- 20 tion bigdndrique, de fornule, OR 0
NKCOCH3  25¢jectrophiles accrochés ; CNCn2CH2du2CH2Nh2CR2SC2CH2CHHCO, a une
prot di ne d@) HRsBRHoANG Maridds Masperiante,datly prewsine mngagsoioe ayeeurBaatiengendeant i t e

i munol 0gi égsgroupasitiolofoln forrdeurdiotdindaaverLdes glotpss thiol adveochfs ; déis conj uguds dens
| a conposi ¢ileréattieh lde pousacehaddyLaveadas sitepilectronhiigscanerechéroavac & mgsingyavag dos

pol ysacchagrbabes divelsacometiée rmeer bugr ut]yumtuolét palysaeshasideroiigingi UE PR PYPIE pPar gy

| * homme. 1Gnter@édigitostunp & Higéthernevalantel:ipdiat i on dens un proc~dd. de traitenent
t her apeut i (ghle copifpgationsd !S\S%?sHHWF’é"@%“”\)?SsP%sﬁFF'?"'&"é§t B3, PRI TS des

or gani srresd%tfﬁm!ﬁ'%?ﬂ"ﬂg"‘e | adi t e conposition conprenant un ou plusleurs types

de conjuquds ysaccharlde ei ne co ren t des
capdul %@@P‘?E“““m PFE‘“ %WVT m@g % ﬁg"&gﬁ;g% tagents

dint erC s&ms&ﬂs ﬁﬁ ?ﬁ ér l?(ﬁr%lertt ogéﬂggvendﬁ:a RS,

protel ne ? nés rosqﬁcgl% de.i{ ukHo QY RG e TG RRAGHH tohkM
Avhi cul e'. Muedbtafid, UN adj uvant et
vdhicul e p'har | quenent accept a e. 40 0 Conposltion selon | a

r eve“dtﬁ%k.sa&mtﬁsa&nmvénaeuﬁt ke gliRardbrbry dnQUke hEaRvaR0| ySacchari de- prot di ne
c m prennent un pol ysaccharl de pneunpcocci que de type 14 coupl 6, par

t e{dl i dhpbsiten Jeldhia 3sl8Rdicatibni 18] Gn€ Rigadilb @8 corju@iiésiolysaceharidieprbtéinaTtimerend 5

nent un polysacéharide pneumococciquérBiiiypl 1£biipid PGt Gk disirlldo Hﬁm@HCO &

un'e/apr ot itBebigshéngueidedsimulext er ne de edr ot ype nuni ngococci que B. |'espece &
traiter est un so nouveau-nd humain, et Is quantitd efflcace de |l a
conposi tion dans une dose unique est une quantitd correspondent & 25 ag du
pol ysaccharide dans | a fogﬂne conj ugude® pour Ies“‘i?@ﬁ'j‘ltgues des pol ysac-

chari des pneunpbcocci ques. c,‘&ﬁ utaongsaglcnicuca, revendi cat bon 19, dens
| ag@®el | e une ou deux conpositions suppldnentalres de 55 rappel d' une
quant|t6 d un c n ugud olysacch r|d ne o nt

pol ysaccHa® ?ﬁﬂ?'ﬁ uz°°°° ﬁ ﬂ guamgqmﬁ o
bact dr i erfienhalie Mﬁf B 6 eOespics ré

bi gdndri e'gmﬁrgt nes no en ues correspondent a 25 uLg

pol ﬁ%acch e'Sous |l a forne conj ugude peuvent OQre adm nistrdes A des

nouveays W' plar s&outilisatlﬁP Qanl&ﬁﬁ&rocéa@ de trdtoment- thérd¥bUtighet pdungsPéspedes 1.
St abi | e, s BEKQR Bhcitiemiel esAsgaRbS lappardins] RHEQInbEALE condnam @n
neutral e Qaihfslels infpes e E’&}u&ﬁﬁ%lbs’t&thandé@rm dofmplénentI@as olyssothaiidee capsuiimbt en,
die ghoer ﬁ&bmi WStk RIUBRE L Pariiritdhmbdisive (tagsme idlimecaiti®i higérgtiques cntenant deder

“geokoppel ifaissrisNtBiosthu 3 deg] protéinee iniraunbgsniqgitisn ckearl repsantagtudic brogfieccoFprenant up- E- S- B
dar gest el yéhicone ptehnmacugiquesniant accaptabie Fin(djuvant et un adjuvant et véhicule pharm@pputiq@emetH 2N
Od\ey - CChacceptable.

40 20 Composition selon ia revendication 19, dans laquelle lesdits conjugués polysaccharide-protéine com-
prennent un polysaccharide pneumococcique de type 14 couplé, par I'intermédiaire d'un agent
d'intercalation bigénérique, de formule, .

Oll 0 NBCOCH 3
CNCﬂz CHj CKzCHzNHéCHz s ClizCHzCHCO )

A une protéine de membrane externe de sérotype méningococcique B. Fespdce & traiter est un

50 nouveau-né humain, et la quantité efficace de la composition dans une dose unique est une quantité
correspondant & 25 Lg du polysaccharide dans la forme conjuguée pour les conjugués des polysac-
charides pneumococciques.

21. Composition selon la revendication 19, dans laquelle une ou deux compositions supplémentaires de

65 rappel d'une quantité d'un conjugué polysaccharide-protéine comprenant un conjugué polysaccharide-

protéine comprenant des polysaccharides cepsulaires bactériens neutres couplés par I'intermédiaire

d'agents d'intercalation bigénériques & des protéines immunogéniques. correspondant 3 25 ug de
polysaccharide sous la forme conjuguée, psuvent &tre administrées & des nouveau- -nés humains.
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0 15 -ist, worin RH odor CHO !st: A 20

WH -CN (CH2) Y (C2 ) NH Ist: worin moO bis 4 let, nO bis 3 muw mm,”“m
NHist und Y CH2, 0, S. NR oderquqRE.,'hﬁlt{l, worn R 25 i
oder C2-Al kyl Ist, so daB wenn Y CH2 ode H i st, dann sowohl mund n ni chit _
gleich Null sind, und wenn Y O oder S Ist, dann mgroQOer als 1 und n groBer
cals 1 |$t,t.nwmp.ﬁc|€ﬂ) z -(CH2) pCH(CH 2) qD 3C ist, worin p | bis 3 ist,

g 0 bis 2ist, ZNH, 0.. NNCR, 40 CO2H oder Hist und DO HO

0 45 1. Stabile, kovalent gekoppeite Polysaccharld-ProtenQ(onNEEta. walichi{ Gsidf?gle Bakteri@le Polsatchar-R

W e Vvor st ede i inveiunagerer Rroteisd enttialien, dle Uksr Atiodtierbiridongah emitalteneil eygifedhe @indeglie-

Pol ysacchasdércgekappetiesing, Mo dig aweifachac [Bindeglieder dirchl die \iiormeh Ader B dasgestalit erddn

Bi ndegl i edkdnneniwerde Bli e For nel OH 0 NHCOCH
55 CNCH2 CH2 CH2 CH2NHCCH2 SCH2CH2CHCO wi eder gegeben
sein kénnen. 31 | 11121121 Ij1 2119111111~11113111 EP O 186 576 81

*¢ - L M Ss 3 Pol ysacchar{ d- Pr y n- Konj ug nach Anspruch 1, worin
das nlutral e baktefielle HU I-CCH)®acchar iodexus0d#- aus Pol ysacchari den von
St rept ococcus pneunoni ae, Typen . nd 37, bestehenden G uppe

ausgew hit ist. 5 4. PolyeaccharidgProtein-Konjugate nach Anspruch 1,
worin des i munogene Protein en Augeres Mem branprot ein vom
Meni ngococgys- B-Serotyp odor ein Edestin-Protein Ist. 5.
Pol ysaccharl d- Pr ot ei n- Konj ugate nach Anspruch 1, worin des neutrale
a\gﬁerl el | Godd® ho®lcusag@ahari d ein Pol ysacchari d von St rept ococcus
neunoni ae, Typ 14, i st, das inmunogene Protein ein auBeres 10

ranprot ei n vom Meni ngococcus- B- Serotyp i st und das zwei fache Bi ndeglied
durcheedi € Fornmel OH WH NHCOCH
1CH2 CH2 CH2 CH2 NHCCH?2 smzmzmco.mmégegwﬁ?, s« kann. 6. Verfahren zum
Losl i chmachen von ni cht - pol yani oni schen™ neufr®l en, bakteriellen

Pol ysacchari den durch
ist; worin m O bis 4 ist, n O bis 3 ist, W O oder NH ist und Y CHz, 0 S, NR' oder CHCOzH ist, worin R’

25 H oder G- oder C2-Alkyl ist, so daB wenn Y CH2 oder NH ist, dann sowohl m und n nicht gleich Null
sind, und wenn Y O oder S ist, dann m gr&Ber als 1 und n grbBer als 1 ist:

und B
30
2
 J
- (CHZ) pCH (CHzl qD-
/
35 ist, worin p 1 bis 3 ist, q 0 bis 2 ist, Z NHz,
0
. . ]
A | NHCR',
40
CO2H oder H ist und D
0. HO o)
” [ ] " ”
45 C, NR', N-C(CHZ)ZC

ist, worin R" wie vorstehend definiert ist.

50 2. Stabile, kovalent gekoppelte Polysacchand—Protem-Konjugate nach Anspruch 1, worin dis zweifachen
Bindeglieder durch die Formel

OH o) NHCOCH

" L] [} 3
56 CNCHZCH 2C32C!12NHCCHZSC32CHZCHCO

wiedergegeben sein kdnnen.
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20- Erhitzen der Polysaccharide in destilliertem Wass

Restwassers und LBsen des Pol ysaccharids In ei nem nicht \qumuﬁagﬁwmmﬂml
aprotischen Losungsmttel. 7. 4 ég%\% fCh Anspruch 6, WGl fa Mos o«
destillierten Wasser 5 bis 15 %g s ges Hydrazin zugefUgt wird. 25 8

Ver fahren nach Anspruch 6, worin die Polysaoccharide 30 Sekunden bis 10

M nut e, apbiysddendrid Proteinlikirjubeté nbdnt A"rfspr\?@!r legbrin @a$ ndlraIs VaiisHelid® Rull-Polysaccharid
Gef i ert r 4 kigkiags Pelbadchahab WoHOSPeplocddaRDprielinddi I Tpe Tt | £1Tlind/87, Getéhdnddas
ni cht wi ssmp;gemsqaoirﬂtna, aprotische tosungsm tTel Di net hyl f or mani d,
D net hyl sul f- oxid, D nethylacetam d, Formam d oder
NN - i det Pojsacchaid-PailtdirciKanjngate sdch Adéprith 1)/@orinadas édmmuragenk Gvaidire sib Eiueres Mem-
Modf fi zi eranpptein vomMemingoaoedue-B-Semiyp ede leinddestioProteinosthar | ds durch (a)
Fragnment| eren des Pol ysaccharids und Losl chmachen des fragnmentierten
Pol ysa#c rﬁﬂlwwhﬁ"ﬁp@ﬂq'réfﬂﬂm%ﬂ%wfw@ &ryrort ghéﬁsa\emle kalgericlie H@lHotysaccharid ein
Ldsungs i falysecchari &9 o\ GUPRIPGOPCUR RpEUNOpIAY. \ kY, it 488 imntnogenecRrPiein faim vastesiel | en
Readéns; vom MeningqcpeqssB§praive H“ Eﬂdé’éﬁéw"é{@? Findaoliedifupsh disFaeohar i ds
mt einemBis- NukI eophil. 10. Verfahren nach Anspruch 9, welches ferner das
Urset zen des aktiviertg Pol ysaccharigs, das mt m@é& s- Nukl eophi |
ungeset zt worden i st, el.nem anh-naende el ektrrophil & Stell en
genggi erenden Reagens E{R%CH(ZC H%Vgrzls%&'i‘z Anspruch 9, worin das
Pol ysacchar| d durch Erhitzen des PoI ysaccharids in destilliertem Wasser
f ragment | \@édergdhdben sdtdach des Wasser durch Gefriertrocknen und Trocknen mit

\Eﬁ I m Vakuum entfernt wird; das nicht w ssrige, polare. aprotische

ngei mﬂkmﬂumtabmhﬁ\whefww GhichtlgolyBhionisbiéh, Siatitfaton] titeridsiEr oy ¥acoNaRbch Hukth

F rmm d Eeieen Nel\Poljdatohbridy | ih rdestitiofdm (WdssH, Ertfeinertl@Bs IRbdtwddkdrs @ReILb@nRe3- 45
gens aus Rbisacghisid<3a leinerm sichtintiesligén poited aprofischbnbsungsniittet. C- R 50 worin R2 und R3
getrennt Azolyl, Hal ogeni de oder Phenyl ester darstellen, ausgew hit ist;
und dag. Bresfahrédu kéch Ofsispriche B,nwdtinader destifierion Wasser Hi2 bié GBI2%ige @hidjigesiHIydiagih
wori n m Ceupdtégtwird.st  n O bis 3 ist und Y CH2, 0, S. NR, CHCO2H ist, worin
R . Hsoder ein Cl- oder C2-Alkyl ist, der estalt daei wenn Y CH2 55
odor Nt i Grfahren, aeh fAngreeeh B, U@F‘Hé"en’i’%?"c ride 39, Sefyndenshis 40 |Minweerput GXE Wenn Y 0
oder S i st00" G ahiiztnveidesy IdE'sr Wapser f“’&'h(?%?%?‘{')‘!“l“@r“"al'§°°I“'~1"%t'““ POs\igy MaiPBA nach

A h epyernt yird;upd otie sugsmilts! Bimethyiiormamid, L?H'QGQPHS?" I
Dn?rg[ E;:/I f B D'?Qm;'mef?ﬁ'ﬁ;{%@ﬂ‘%ﬂ 'PLanB'fdf " ¥hagens Car bonyi dl ni erIazoI

I st “Un nach Anspruch
10, Worgl ﬁ\?egﬂgérns Pﬁ:{%l@n %:*Jdiﬁ rﬂnf:ﬁ“eg Hﬂkrﬁ@% Meﬁ éranﬁysy%un‘a E o' . At% ' | ot
worin X Ni gl AiQitdsrg gg,,;,g,p BHAGREN L8 uﬁ or phenoxy, or pﬁenoxy,
Hal pogen. 0'(‘) TRtivieren des Polysaccharids mit sinem blfunktlonellen Reagens; danach

36 (c) Reagieren dieses aktivierten Polysaccharids mit einem Bis-Nukleophil.

_ 10. Verfahren nach Anspruch 9, weiches ferner das Umsetzen des aktivierten Polysaccharids, das mit
W/ einem Bis-Nukleophil umgesetzt worden ist, mit einem anhlingende elektrophile Stellen generierenden
Reagens umfast.
40
11. Verfahren nach Anspruch 8, worin das Polysaccharid durch Erhitzen des Polysaccharids in destilliertem
Wasser fragmentiert wird, danach das Wasser durch Gefriertrocknen und Trocknen mit P2Os im
Vakuum entfernt wird; das nicht wéissrige, polare, aprotische L&sungsmittel Dimethylformamid, Dime-
thylsulfoxid, Dimethylacetamid, Formamid oder N,N'-Dimethylimidazolidinon ist; das bifunktionelle Rea-
45 gens aus der aus Carbonsurederivaten,

o
L1}
3 -C-R P
50

worin R? und R® getrennt Azolyl, Halogenide oder Phenylester darstellen, ausgewihit ist; und das Bis-
Nukleophil ein Diamin der Formel HzN(CHz)mY{CH2),NH. ist, worin m O bis 4 ist, n O bis 3istund Y
CHgz, O, 8, NR', CHCOzH ist, worin R' H oder ein Ci- oder Cz-Alkyl ist, dergestalt, dag wenn Y CH;

55 oder NH ist, dann m und n beide nicht gleich Null sein k&nnen, und wenn Y 0 oder S ist, dann m
grbBer als 1 und n grBBer als 1 ist.

12. Vertahren nach Anspruch 11, worin das nicht wiissrige, polare, aprotische L&sungsmittel Dimethyifor-
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Hydr oxysucci ni mi dyl ) oder Azido ist, R H odor CHa ist und ﬁlm
i st; oder eine aktivierte Ml einimdosaure J l”"i“" lm”“ln
oot C(CH2 p pNO?20 vvoHig 1%\%%7?%? 3 ist und XWwi & obent defi i ert
ist. 14. Verfahren nach Anspruch das el ektrophile Stellen
generi brende Reagens p-Nitrophenyl brom acetat 1st. 25 16. Verfahren zur
Her st el | ungan@ st s \oRakiidhalle! Fibad¥n® CRbohyldfmbazaiaand dNebis-Rexigapnlt 1,8BRandiamin
bakteriellgtHU |- Pol ysaccharide und i nmunogene Proteins enthalten, die
Ober Thl oet her bi ndungen ent hal t ende zwei fa- che Bindegil eder gekuppelt
Si nd, duscier{atrpn hach dnsprich €0, eorircdzs elektiopiiila Sl dedsiosndd Heagdns chnmachen des
~depol ynerislerten Pol ysaccharids in 30 ednem ni cht wdssri gen, pol aren,
aprotischen Losungenmittel; (b) Aktivier@rR des Pol ysaccharids nit einem
bi f unkti onel | en Reagens: (c) Unsetzen cé s akitvierten Polysaccharids mt -
el nem Bi s- Nukl eophil; (d) Unsetzen di es akt ivierten Pol ysaccharids, das
mt ei nem Bi s- Nukl eoph| | u esetzt vvorden ist, jU mt einem
el ekt’i"ophlP'e worin X A g’@ﬁ@ﬁ’ WW Rerdsarenanryy.sfigieaen. O-(N-
Pol ysaccha W‘E’“‘@'@ oder Az‘ﬁ‘h f?}l\rfg@rﬂﬁ‘é'n & B At Pe ﬁdeSt'é’{tl‘E'ﬁ' eineygitivierte
unabhl ngi g 6'30' ot zen des | munogenen Proteins mit einem Thiol gruppen
generi erenden Reagens zur Bildung sines Proteins mt anhi ngenden
Thi ol gruppen: danach Jf) Unset zen s Pol ys8acharids mt anhi ngenden
el ektrophilen Stellen mt demProtgin mt t\ngenden Thi ol gr uppen unt er
Bi | dung ei nes Pol ysacchari d-Pr oteK'rG(QHy[) ts,] das durch eine 40
kowl ent e Thi oet her bi ndung gekuppslt le ach (g) Zentrifugieren der

syl ti erenden M schung zur Entfernung ni chtO koval ent gebundener Pol ysac-
char‘ide und Proteins. 16. Zusammenset zung, wel che sine | munol ogi sch
W rksame Meaine f bis 3 Bnindot e ob@vdetilidr isten oder den 46 passi ven Schutz von
Sgugi et er spezi es vor durch den stanmverwandten O gani smus verursachter
Bakt eri |14 Wertahres nachiAnspmych 48\ worie des elakirepbitecBtelien generierende Reagens p-Nitrophenylbrom-
Pol yeacchaﬂqet!!ﬁotei n- Konj ugaten nach Anspruch 1, von di esen Konjugaten
abgel#¥itete Antiseren odor Gamma-d obulin oder andere ant | kor per hal ti 'c‘J_

r~ger

Fr akt i o- "5118?1"’5%5’@? HAHH"@Sr‘@h "s"U\ﬁF&h’éF Relpinrifonipgpienc we'thec Reulplp disidprighe 10
5'3 I?"%ﬂ‘g'b cliper Bhiceffatoindunogn-ethaltends, zwsify;

QgPBIyTaWBH?%/Po ng(f%handa in

enthal t.
Adj uvans eFﬂ’ dpglieg

Pol ysaccharl

unf as¥en, da(g) : : ohOr mel 65 OH
0 ».-; oty g oiCO 33 EPO 186 57B1
c Lo S(aﬁunns%&zen b Feriaid o n\fPJﬂeh@éié RGO GHhgeget-dr Gdn)R,

gekuppel t i Sthit effbrd SlekibEhild Giéheh a&#anawukﬁ ABEReNEUNEER ABIDIMUNY RINGE PéiysaGharlas (N der
Konj ugat s i Nanfifigendes aRkBpHGH Sweiegt der gestalt ist, dal
{e) unabh#ingig davon Umsetzen des immunogenen Proteins mit einem Thiolgruppen generierenden
. Reagens zur Bildung eines Proteins mit anhéingenden Thiolgruppen: danach
U/ (H Umsetzen des Polysaacharids mit anhfingenden elektrophilen Stellen mit dem Protein mit
anhiingenden Thiolgruppen unter Bildung eines Polysaccharid-Protein-Konjugats, das durch eine
40 kovalente Thioetherbindung gekuppelt ist; danach
{g) Zentrifugieren der resultierenden Mischung zur Entfernung nicht kovalent gebundener Polysac-
charide und Proteine.

16. Zusammensetzung, welche eine immunologisch wirksame Menge fir entweder den aktiven oder den
45 passiven Schutz von S#ugetierspezies vor durch den stammverwandten Organismus verursachter
Bakteriimie an stabilen, kovalent gekuppelten Polysaccharid-Protein-Konjugaten nach Anspruch 1, von
diesen Konjugaten abgelsitete Antiseren oder Gamma-Globulin oder andere antikdrperhaltige Fraktio-
nen dieser Antiseren sowie einen pharmazeutisch annehmbaren Triiger enthilt.

50 17. Zusammensetzung nach Anspruch 18, weiche weiterhin sin Adjuvans enthilt.

18. Zusammensetzung nach Anspruch 16, worin die Polysaccharid-Protein-Konjugate ein Pneumokokken
Typ 14-Polysaccharid umfassen, das durch ein zweifaches Bindeglied der Formel

56
OH 0 NHCOCH 3

nt " ]
CNCH2CH2CHZCHZNHCCH2SC!'12CHZCHCO
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jedes Konjugat 2 bis 50 Ug des Pol ysaccharids in der Konjugatforn1entha

und di e Saugetierspezies der Mensch Ist. 5 19. Zusammensetz "H“&m "I“““
Verwendung i n el nem Verfahren éﬂ; F@gﬁﬂgptlschen Behandlun .
ti erspezies gegen Bakterilme dés stannverwandten O gani snus, wel che '
Zusammenset zung ei n oder nehrere Typen von Pol ysacchari d- Prot ei n- Konj ugat en
enthilt, &lién Basétes MentamisioRdin Wi MemthdotocRile/Serdtyd) gekudell GstUdihed mindinoiogidce Uber
Thi oet herviksathsnasnge einé Mahgeosiribe jerwre dér Adhjagaldi in degusartitdnsatfung Ry extal @ .cday

Pr ot ei ns jepek Kpnegat 2 bis 150 p.g Tes\Pdysascharigs incdes KanjugatSirh eathdke undadiss Sdugetienpszies

phar mazeuder Medsctasthehnbar en Triger, sinem Adjuvans und ei nem pharnmazeuti sch
annennbar en Trager und Adjuvans bestehenden G uppe. 20. Zusamensetzung
nach Al pfugtrsmensetzung zirrVerwendyng| iy sipere Verfahgn PP’@@FW#@%&QB&"@'“@ ypn Séuge-

Pol ysacc Hiarspgriep gegen Balderjfimin das sispaweruendtpp Orgpnismys; weltheciysammenselaypg sipjader

zwel f ac hégehH'%H@QF ywqyéwcmpﬁgelﬂqniugaten enthiit, die neutrale bakte@lle Hull-Polysaccha-
NHC@H de umfassen. die Uber Thioetherbindungen enthaltende zwg_lfache BindegliqdRICRP (Mpynegene

a}% lgstens oin Glied der aus sinem pharmazeutisch annehmbaren
2 2 an si é} ??Br“&%ﬁ%ﬂf' EPHRSHSRL APAYERRER KEATe RS YRPS PERTaIR ¢

i st, di e ZtPBehandei nde Spezi es menschliche Neugeborene sind und die

W rksa&? %ﬁ onEsidu é‘ﬁﬁﬁ 74! Wi Yie nH%?J:JL%n a?é m%?]r,oac%»gagb'g des
Pol ysaCCigh nl.aao.g QU loshiteh, 63 U Pk
kokkenpolysacc ari den entsprechende Menge usannensetzung nach
Anspruch 19, worin esne oder zwei zusltzllche Booster-Zusannensetztngen

ehmér Menge si nes Pol y@icchari d- Pr ot ei®- Konj ugat leKm echend 25 a.g
Pal ysaccharid in der k@ﬁ& gﬁﬁ? ugebor ene verabrel cht
we%éen kdnnen, wel ches a%&%@&%@%ﬁ%ﬁf ot mfﬁ&%ﬂ? Konj ugat unfait,

das QG ber zweifache Bindegil eder an I nmmunogene Proteins gekuppelte neut ral e
bakt er i elankeirH@iBefag | Nembeanbrateincme MerifgokakkenESetqly ] Gekribel Bst.3dle zu behandelnde
Spezies menschliche Neugeborene sind und die wirksame Menge der Zusammensetzung in einer
einzelnen Dosis eine 25 g des Polysaccharids in der konjugierten Form fiir Konjugate von Pneumo-
25 kokkenpolysacchariden entsprechende Menge ist.

21. Zusammensetzung nach Anspruch 19, worin eine oder zwel zusitzliche Booster-Zusammensetzungen
einer Menge eines Polysaccharid-Protein-Konjugats entsprechend 25 1.g Polysaccharid in der Konjugat-
form an menschliche Neugeborene verabreicht werden k&nnen, welches ein Polysaccharid-Protein-

30 Konjugat umtaSt, das Uber zweifache Bindeglieder an immunogene Proteine gekuppelte neutrale
bakterielle HOll-Polysaccharide enthiit.
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