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EP 01&1 18BI 0 DescripU on The present invention Is directed to

coval ent 1 y-nodi fl ed bacterial pol ysagggﬁ@rg@gqa'nd | mmunogeni ¢ proteins and
to*coval ent conjugates of such polys i nked by a bigeneric spacer,
which permts 5 proof of covalency and faciiltates purification and
concentrat i Qaséptidh 0l 0gi cal | y-desirable entities, wth | munogenic
bacterial nenbrane or other proteins, which conjugates are useful
conmponent s of tHaCrédentaihveribnas lmdﬁbeo@reﬁmmdmbmmmqudcaﬁndee lafd RrimuhEyenic
met hods of [proteiardnd Qo Sovalent TOhjvgRRE ON Such Polysacthanides linked By bigerdfic! spater,Svhith Ghermits
met hods 0% @egef iof BbvVaRndyhandCiaviiithtes) pirificdtion land @ontprigtivh cof | bididgiagip-disirhtie eititios, with
pol ysacchar iird@enogenit iacttis imembraié oBsthsf ErisinsDwiiEh donjiigateas\dtd\lisbful\coRiponiehts ebbacterial
capsul ar polvexnes [The preant inveritiorc sistr (elatel 3 methedsof pepaling such welpwcabanidas erateis and
agai nst t he corjegates andirgethnde otgontirminD dhe covaiencicef et dorjugaterinkageebetweem palvseshdridascand
of ten been Ipeeinssat i sfactory than desirable, especially in very young
children 8r Individuals with Immature or deficient |munological systens.
The Haenophilus | nfluenzae type b capsul ar pol ysaccharide, for exanple,
falls to pr R ﬂﬁ&ﬁﬁ!ﬂselnlnfants thus making this

polysaccharlde |neffect|ve by |tself I n prOV|d|ng protection against the
seri ous pedi atRyifiedfapyuiay tP H@PPZ%@"?' égﬂﬂ'sbtﬁ?:t‘@f'?*%l.

Enkancenefit bﬁ?”’{‘h s “PH‘é‘é‘ ggg@égf
aCGGV\P' f : Sh‘ﬂ: r Brc? oke :8l e pqnse in infants
Ségn at a : rious pediatric
nj ygat e§. e a onzae 2’?} % rﬁ't %g; icity of these
Vaccgl pes, * . ‘%ﬁ?‘ { e(?
et ar ., 23 EXL . b efophi lysﬁ:&fgg ﬁ Genera
| muni ty. 3§ bpSular Polysactialia New"t5ev ChifhEiai) \i&?\g&ﬁ&wgﬂ 1880); [S3heer-
protein whi %B: btsal. q. @&1 .H?.ESBWH ﬁer&f?\ Mﬁ&ﬁn%lﬁh@:{& %65233 faagver .
Certain prot el He mAstthe. exBrebsdTh the siiRlbn it RGN WRIBE s(tb Be SorbHBH Mt ihsseOfolysdre

I mune sy#t QAarikiés, hd#eaat@enamam;m@l (RIOSBInGGHR) ard AonpéMg EkuiatoPs 1l #RGAMEN ystem
| Mrune r espamfants.Orhpse! EaRcEEn! tb Q1egres, ieflERte the Itimuié Fedidnssta pélysdech&idé Bntigens, bu
non- speci f i anfatuniteiat $udm nbresp@cifid activitiom adxCito Ninerbribadi tiadgicall dfed .e.( reaciogenicity). The
react ogeni ciniugh prefohed spaciic ¢haiced weding pEepdnsasto thesecpolyeatichandvLanigensep be) schipvddon
t hese pol ysdndantschyl tenjugatiigl dhese pelysatvbaridestocapprdpriate drotéinen assfirss yepbdesnhy Ny aff. i Gegtiel

t hese pol3sact Q¥ Adarsint rMeaiplee 28531928} first reported by W F.
Coebel 30 and The lﬂbanmfe@yiblnm Eﬁqb fnd preteid insishalsoS® carefilty] capgidergdl §.0a3)iy |
Tha_neans ofbelievedhithe immpnvieg eqmem Iscesalizadl ag raptesilin ofnthe tmaleicdley preximity of the

carefully c Frlysegrherds deteymin W %‘9 poteinc'garder” determingig, H'B?Qd@qhg?ﬁ shetighnoh easiveseparate
realized as "h"’P Slolegical system,Napropvalent eampey Q?),gP'l’ﬁ’lg the plvapieni E"&@E‘Pfa?f theapolysac-
det er m nafit & S“t d tha QPEVQF‘H"'G %ﬂ“ﬁ% of ‘B@P’erpfﬂ n'P%V stimylate dm Pensess fy, fhege

. ; den
oo -eas"y o 9 ?ﬁ%w@d wdgén?%%wa %gateé;g;‘e;;é

arising fro B sm‘t W‘E lff

pol ycat i oni % oo ‘%? " | ‘? t nature of
mn e i r ac nFUI'eO

i fﬁ‘gﬁi g%ﬁéﬁ%@m b

s Bﬁ&h\%ﬁl& W paps%é&u%ew& r&E@@L{ﬁﬂ cyanogen
Tyl f e CRBNBRASs (kIR RE nbresshcN @S -
Coval ent pO'hHrﬁ@diﬁmﬁgﬁrbﬂﬁs arsaﬁr@b@orcaml ugai,ﬂsuétﬁvﬁzbeam&bﬁhmdcﬁon ahd V@munity , 40
literaturg, ,bus (1o, Preafidcottal tpe 18H poljaadcheias WSTEpled kd buviAE SoriRSIDTTE PSSR by
proven or thb inhid (Schitrasds)teonO thb Yedadingiehdé o theCplyBdcEHatss BRBthdRtanbatinevgréups
in vivo and (el elysines)CafShe pratéirs Cthens eduding thése iniiriee with Lsbdtunh Byadotivectiydride filfin eubit ..

t 0 reproducdémmiraegppisi. 388618820 wnzae type b and Streptococcus pneunoni ae
type OA pol ysakddiienaliyd amivesscharidesalinkest] tadintotized asroroptie aminesrivges, coublesh tarthe hpretelpd h
aci d hydfaeaiiresines indé K Nigdorft @' .. iimunolegy:28n 8% (1975 aridbolysacehenides krfkeriio grompfic amines
hehrocyani n (Mewt eonveded jo isANos Eetst, R vmre the@ linkgs ot the peislent aming grougsaf the1m@E)'s

and | nf ect i &9inainS- Bafiyensonyand Ak Lindberg, J; m%tﬁ?ﬁé@&d‘l‘ 9&“ prse. gwever.
pol ysacchar thecresifits Couiygatsiwasochaetpirad oy Lh\h‘ﬁl Q?l H?”H"%P'f glEqraalog hayigigin still
i M nes ( Schigpgthep geample S, il ghbal. w%‘é 1982 e n $apﬂlégdeap|,ﬂjul%rhe
pendant i r‘f’é’ with cyanurtc chloride, then wlth tetanus toxmd In" this case, the conjugates were

rized by electrophoresis and only shown to be different from the starting materials.
in none of these cases was covalency demonstrated other than by the implications of an aggregated
molecular weight, thereby confusing covalency with the interaction of polyanions and polycations in
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(I.e«, lIwsines) of the protein, then redu0| ng these imnes with sodium
cyanoborohydrl de (Lin et al I mrunol ogy 333 (1982)). AddlIfioaffy,

pol ysaccharl des |inked to di azoti ze&§P% @t‘rﬂ” am nes were coupled to the
protein's 60 tyrosines In K K N xdorff et al ., .Imunol ogy 29, 87 (1975)

and pol ysaggdihibtemplekes k&%&&c&ﬁmwm&famﬁ OB faF &a&tt 0

i sot hl ocy- Aat @ 5vas \tatdidle W iobjb@ P thid éhtlon’ @ 1ihik' Bol G5 déxFrmiiantd i PidRinOear IQ
protei n's |dé@inifantssuch thdth &ééﬁﬁfbrﬁm:y%f théde @bl be mairtdiEH HBidkical it

25 323 (19%Sas ahdihe? a5jbct BARIS invehBHEN Bbvalehth) finkl capsulat folySacraRded WA ¥R Sroteins and o
charact egi zR¢bicpnd mthdl/by WiichOfie civ@ibrtade AN this RS EGMI e dven BRINRMAIRSG. itIwas an
still anot haditicxmiacace of tis INénBdh tocbbtaM chemicalistible! solysBiaridePididh lcinjudBtes wiidd
(1982)), t empeirste Tl dspetdancyDand|which would be Ussfsl axCtakdird cOMponeits fof MRk protective
chi & de, t vevamreptitmtly ¢dcertdin theceriasarticatartyi thh copifatel bacteriCal 3@, polykaechadidels WSkl 1B was\el €
char act er i Zetietnpjesl af dtiis ioyEintioncts develap d methbd/fossobitiziig polpsacahaddes ipertitulaily polyahibec

st ar t i ngrenmplysacetiaddes. rand oealently-inbriifgiag Cthese Spolyascciaddes | N prgpatitiond et papaidg othder
than by t h@olysaothaddetrreleis canjugates. # ygs e@atasmiobiect of thisl inventiveto gibelop &imethed yf purifying
confusi ng @nd speoseiating covalentiy-linked crolysacrharidecriroteip icgniugitesto  eemdvep wricpniegated meacion 3
EP 0161 188‘@2"'%P@b8*°&#5 eanigstse towas il at tidhse cbiedtyef Ejsciavepfian to slevaippgrngthods ref
aggregat e ABHIBERteRployiag Hege coplvgales i lmn'ewpwamwe w@ms feyfuse pgainst) egcmeningitis t o
Kink pol%s2e¢ells mediadet erni nants to protein "carrier” determ nants such
that the nol ecular proximty of these noieties could be naintained in

bi ol ogi cal .'l ther object of this Invention to covalently
i nk capsulmmmwm carrier proteins and to s devel op a

meibod by whi £l LAgnGa%AlRM anat 4 Qo i i

quant f 8d. fi o0 o Bh DAL @? Dl s %ﬁ, ngi"v.'én
cheni ca deg- Lt ot oyl Sl ﬂ‘ﬁ"ts 2y aﬁ&%u.ﬂﬁ. °¢rﬁm§§ kg i
el i citing figaieboh Gvse:ns&w.;},a %&C&ﬁ{dﬂ ksl o&lryg 3&
cognat e Qa%&ﬁh%giﬁgﬁrtﬁcﬁ c¥.§3&& atd mbfdctied ( LHﬁ ta?%ﬁly& dnGiides Qhd
thi's I nvenipigisinsj, @a.@levm&pspacmeamdmfm o ehIrﬁdcaaaonaqlewaacmb%oaﬂﬁ@,moa.f.ed

par ti cul ar lpyiysaothidde) @Rd thetdther Bt BERNEHGgnGle with #13CottieP WRkifAT matroMRBEIY (91 the
these pol y amewnsizédigstein)) preparation for preparing the

pol ysacchar i de#prmdcessnaceamding©akesiastant inventid, 166 foly¥BdcRariadis @ovaleftly fliddtighalizéd/ig dhé ON
t 0 develsap onmomst st tofprquiucd & bipgpcchantio Owith (pendantadiéctigphitie venkersbri yondidnt khintl groups.

pol ysacchaiPrederably; the @biysacchajidede firstssobisiiized inmnen-byicsylic ogaricshivan dien-detiatized wittes
aad excess bifungionalractivatign; agaatsbedaré bbinga relacted Wil a disinecidoplip. THei miclpophiterfurictiomalized
devel op nerpiyingcheridetis than eithen reasted witly d reggentio generaterienrpnitedestrdphilic sites or reacted with a

| mrunol ogi RN J-genergtejpopdagi-iblel greups. By propercselagfion aisthe bienygleophiies he-nagie twhish wepidind
otitis rfed i'%?ct Wi\ fop Retivelad pplpsecehgddeandypspl in a covvﬂélvw@&eémolvsm q wih pegdant
-directed t 8 Hilicapitep \pr ik igrquesy op selection ﬁl‘hﬁ)B'PW &E@?&W"Pdfég‘eaﬂ’ddpt'ﬁ“za‘m of the

chemical I y™ ﬂ?é‘“\‘ﬁﬂﬂ iz °@'§ "' ?J@ﬁ’ ccharl des wit
gop e, oo P'&teepﬂ?te Jaindd

cayal ently-no! 8’“

synt het Iﬁ ) "« gpt Pc cen rs’ r 8 one- or, P e I°| Oé na'ttl g n anl
proteins, ¢ 4T

Cuceihas e u,a@mmz:s@r%m AR 5%% Eg-,;';‘io
coupl ed thrbgugpmmegggyg&bgc@ga,ﬁ@_ﬁﬁwg s@éc a cova ent Ioe rgro 2s

wher ein the bn%aﬁrsh&aﬁ.&a&mm%e Mgﬁ'm}eh B d3fne B EIBTR 45 Wl Bt ﬁfsié?h
as pol ysec eladgolyd@snhanaé! bt b Poritfant eidefdphii©br Nl drdiip FORSCERI Mality fl‘l@tp?otém f

nodi fi ed mpeddantahiiCs dlsctrébhic group Gnofel ek Bﬁéww @idotinpooniteitig NsidehéiR) spadadl

t he ot her pmistuldfsuethirahdedriniativatcd twi $pacer leen Wh remé id 8 GnaieC IAD e @lshe)
(e.qg., the ahalydistforahegdrdtaiedetgrinbeéardlency.n t he process according to the instant
| nvent i on, tHempwigysavedthnes dentaing. inminglogidally-difecticd ladnumlsi afeitle | polysenehadid-praddin
nor e st éps cenjugple® oritel derivatitey sy thewbd prepavedt h pendant el ectrophilic centers
or pendant thioi groups.

DETAILED DESCRIPTION OF THE INVENTION

55 The conjugates of the instant invention may be any stable polysaccharide-protein conjugates, coupled
through bigeneric spacers containing a thiosther group and primary amine, which form hydrolytically-labile
covalent bonds with the polysaccharide and the protein. Preferred conjugates according to this invention,
however, are those which may” be represented by the formulas, Ps-A-E-S-B-Pro or Ps-A'-S-E'-B'-Pro,
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Preferably, the polysaccharlde Is first solubilized In a non-hydroxylic
organi c”sol vent, then derivatized w g oalql?iﬁﬂ tional activation agent
before being reacted with a bis-nucl €éophile. e nucl eophil e-functionalized
pol ysaccharlde is then either reacted with a reagent to generate pendant

el ect r ophi | iyhergih tF3Sreitbsehts ACHoRRacohdrible: Pré Gspisetlits & BageiEsratbie, gpe ACHSIB dndiALS-E-B
groups. By Rbmible tigahdie tspatersOihichcdntiin hyaroiglicanyrstibleacovalentthiostien dondsi @k whish o
35 react WighialehttRndeCbicH aé Bydrdhaibang-abiehmier crcamidecbondss witht thd macemolecules, Pro and Ps. in
covai ent | y- nmdigater 0A-BS-B, S RCulir] Elds Wiet tranglamaittunt preduetcdf reotiapHitic grastp twhish dias been
t hi-ol gr ogpSeacd witeh Bt group, arid i lepregantap®y nucl eophil e, further
functionalization of the nucl eophile-functionalized pol ysaccharl de may be
avoi ded. | ndependent of the coval ent {o fication of the polysacchari de,
the appropriate bacterial "carrier” pr@tein is reacted with reagents
generating pendant thiol groups or wtJN\reagents generating pendant 40

el ectrophtelic centers, In eitQer a ong- & two-sﬁprocess. The
appropriately covalently- nDdLgi(gFﬂago - Chyy i g d proteins are then
reacted to formthe coval ent ySa®CN Me- protein conjugates and purified
to renove unconj ugated macronol ecul es d excess reagents and to permt the
i munogeni ¢ dosage to be determ ned bagd on coval ently-1inked
pokysacch#rlde. The coval ent nature of the |inkage may be absol utely proven
and defined by cleaying. (as,b rol ysis) 46 the polysaccharide fromlts
pendant el ed’f"P"B‘Brﬁ'F%@'gP"f?ﬁ%fé 1Eﬁg'up‘p'srmi ety, and cleaving the protein from
Its pendant thlol or electrophilig group noiety, then analyzing for the

t hi et,her,‘-,ocont ai ni ng bigeneric sfidcer nol ecule, sych that determ nation of
theQS'pacer concentration rel ati v&N Ry hg¥ KR b8 scid (1ysine) analysis
for the protein determ nes coval ency. |nmmunogeni c vacci nes contai ni ng

i mmunol ogi ¢ nSW €6 bt M, R IED'RIE n & 0 1'% aPY KSEH: ISR (6 -OMCOLH; whier6 ' is Ci- or Go-
conj ugat es %Hkyafﬂlﬁh khal¥EV §sVsH.! MESHIIEM ahdl 8 Barnbt dolid Rerb,afld if ViAol $-kheirSEiglebidr thaN
OF THE | NMENTLON iSGeater thad Han@®n Ugat es of the Instant Invention may be any

st abl e pol ysacchari de-protein conjugates, coupled through bigeneric spacers

containing a thloether group and prinmarg am ne, which form

hydrol ytically-1abile coval ent bon i !:B e.p@l ysaccharide and the

protein. Preferred conjugates acc’o&aﬂp cfbgni)qsl'ﬁventi on. however, are

t hose whi eh may be represented by the fornulae, Ps-A-E-S-B-Pro or

Ps- A - S E - Byreldinqis®t02, zisNH,, - EP O 1S1 18BB 1 wherein Ps represents a

polyeaccharide; Pro represents a bacterial protein; and A-E-S-B and

A-S-E-EO constitute bigeneric spacers whi c@ contain hydrol yticaily-stable

coval ent thioether bonds, and which for al ent bonds (such as

hydrol yti @ally-1abile ester or am de bonds) with the nmacronol ecul es, Pro

and Ps. In the spacer, A-E-S-B, SIs sulfur; Eis the transformation

product of a | il ( | C SuieCig® reacted with a thbol group,

and i s repr e‘séeéﬁkg%%yhg%% P"L&%awés b Féhd -J(CH 2) pN

t o S\/\/r‘]oereinRIsHorCHS. and pis 1_to 3; Ais 20

-f (C32) 'ni¥ MBg2) nNff _ wherein Wis 0 oﬂ NH mls 0Oto 4 nis 0to 3

and Y is CH2,0.S.NR . or CHCO2H. whepei® C,sNR*', or CG aikyl, such that if

Y is CH2, then both mand n cannot equal zero, and if Yis O or S. then m

1s greater thran 25 1 and n is greater than 1; and Bis z - (CH2) p&( CH2) gDQu
0

o 'a

45
HO 0
1 g
N-C(CHjy) 5C.
50
i Then in the spacer, A-S-E'-B', S is sulfur; A’ Is
' H
85 -CNH (Cﬁz)aR"-,

wherein a is 1 to 4, and R" is CHa, or



-
[

30 wherein,q Is 0 to 2, Z1s NH2, 35

.Nlst COOH, or H where R and p are as defined above, and 40

oD i5& N', 45 0r NO ONC EO®J8L88BI) Then in the spacer,
A-SE-B, Sis sulfur A Is 65 : - CN\NH
(CH 2) aR'"'" wherein ais 1 to 4, and gyis CH2, or 5 EP0161 188B1 BOY' 5
where Y' Is NH2 or NHCOR , and W p d R _are as defined above, and El is
t he transformati on product of a thl op%#%)@p whi ch has been reacted
with a thlol group, and Is represented by | 10

- CB-# wherei ol V55 @5 dNHCBR V5 and? Qreths dbiied-above, and E' is the transformation product of

0-C, or E Péb:?Jd ' , of the
bi generic spdatgke)'%)1 S"%%KJUEW@Q iI‘?fﬂgn A- S E'ev!“nB'aEM%I ﬁrngE-E@-%egﬁ%Mz?g E 40

conponents are determ nable and quant Mablye, with this Identification
reflecting the coval ency of the conjugatq bond |inking the side of the

t hl oet her sui fur which originates fromth€Begval ently-nodif |ed

pol ysaccharide with the side of the spacer which originates fromthe
functionalized protein. The polysaccharldes of this Invention may be any
bact eri al po¥ysindt isas defined alioves anbB'ds gr oups, but are not Intended to be
limted to any particular types. Exanples of such bacterial polysaccharides
| n¢l ude 41 Streptococcus pneunoni a. (pneddococcal) types 6A, OB, 10A, 11A
18C, 19A. 19F, 20, 22F, and 23F. pol ysacgharl des; G oup B Streptococcus
types la, Ib, Il and lil; Haenophilus infTubnzae (H flu) type h

pol ysaccharl de; Neisseria neningltdis (nmeningococcal) groups A B. C X Y.
WL35 and 29E,pokysac charides; and Escherichia coil KI. K12, K13, K92 and
K100-pol y¥accharides. Particularly preferred pol yeaccharides, however, are
t hose capsul ar pol ysacchal ddes sel ected figomthe group consisting of H flu

26

20 0
U and
" i
B' is -(cH,) C-,
U wherein p is 1 to 3. Further, of the bigeneric spacers, A-E-S-B and A'-S-E'-B', the E-S-B and A'-S-E'

components are determinable and quantifiable, with this identification reflecting the covalency of the
conjugate bond linking the side of the thioethersulfur which originates from the covalently-modified
polysaccharide with the side of the spacer which originates from the functionafized protein.

The polysaccharides of this invention may be any bacterial polysaccharides with acid groups, but are
not intended to be limited to any particular types. Examples of such bacterial polysaccharides include
Streptococcus pneumoniae (pneumococcal) types 8A, 6B, 10A, 11A, 18C, 19A, 19F, 20, 22F, and 23F.
polysaccharides; Group B Streptococcus types 1a, 1b, It and Ill; Haemophilus influenzae (H. flu) type b
polysaccharide; Neisseria meningiidis (meningococcal) groups A, B, C, X, Y, Wi35 and 29E polysac:
charides; and Escherichia coll K1, K12, K13, K92 and K100 polysaccharides. Particularly preferred
polysaccharides, however, are those capsular polysaccharides selected from the group consisting of H. fiu
type b polysaccharide, such as described in Rosenberg et al , J . Biof . Chem ., 236 , 2845-2849 (1961) and
Zamenhof et al ., J . Biol . Chem ., 203 , 695-704 (1953); Streptococcus pneumoniae (pneumococeal) type
68 or type 6A polysaccharide, such as described in Robbins et al ., Infection and Immunity , 26 , No. 3.
1116-1122 (Dec., 1979); pneumococcal type 19F polysaccharide, such as described in C. J. Lee et al ..
Reviews of Infectious Diseases , 3 , No. 2, 323-331 (1981); and pneumococcal type 23F polysaccharide.
such as described in O. Larm et & ., Adv . Carbohyd Chem . and Biochem ., 33 , 205-321, R. S. Tipson el
al ., ed., Academic Press, 1676. — - -
" The proteins according to this invention are those of proven safety and demonstrable immunogenicity,
but are not limited to any particular type. Suitable proteins include bacterial membrane proteins; any ol
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6 typé b pol ysaccharl de, such as described In Rosenberg et al , J . Bio .

Chem ., 236, 2845-2849 (1961) and Zarﬁr}m&% ., J . Blol . Chem., 203
, 695- 704 (1953); Weptococcus pneunoni ae (pneunobcoccal ) type OB or type BA
poysacharii, suchi as described in Robbins et al ., InfecEton and Immunity

, 26 , No. 3varidubbfantlpkcieind, EIRA .as ededtirPor; soybasn  SIA Grihibltor] Wi@ordt&#r subunits, such as hepatitis
pol ysacchar | a8, hepbs §05or@ES EsteieBhiri of vércelld zodtér uitihitsdbynthiR@\doRpéptidils; diphthere toxoids
Di seases . 3or,tethits tdkoid, 358 aidJikel¢ralh3 Mpissedia chefiingititisDireniogdloct iR satdtipe outer membrane
pol ysaochar i pretsin§ @hicts are IT-calt stitreisio6 Mif exaimpie OE thesdisetotype projaiy has bBan destripel iGitelting
and Bi ocham et al 333ercis D@rinineRk. Pr@einsTof HNeisserie IMeningitidis 't Actapatha Miervbiol. $taad Sect. XD §8.
The protei nsFQa'{ﬂdtﬁB@iﬂgF!'!@cftQilﬂb J Beadn137o A7398 (18@se of proven safety and
denonst rabl e i Fhanrthayeaniugdtesy Ps-AGtS-BrPe. arsording i thisdnvesion mpy [sontain snagess whoggeompo-
Sui't abl e pr ovegisnigclidecerivrivasaefi itsr cAlia rresation rdlodseo d dibrignediamipe.odnd S-cetoxgmehytBg
91 various pheal Qe garbag diopide, ol .Speatapediaminie, %}ﬁ)@ﬁi‘? 'S,’I"PF*’FYH'H'F"EHV‘E*WE’ car-
viral protiigensdigndai $-oe- ‘§LR9W"!9§"’H\§?JaQ"Pt§'%"§&"\6'|‘°"B -Nagiyhomo n dioxide, 1.4-
Epst ei n- Bar r byianedjamine, ang WWY@{“@%WE‘P’! i '8?iy éEf"Pﬁ@?‘“m'"e and S-
di pht heri a t W'FN'P@F °°tyg§' % foxidle 8- oxymathyt-N-
meni ngi tidis e Gt l,v 8%9' ?'5 (s szev °°%‘i"&°ﬁys§i

T-cel stlrru t?F' i g ‘%’%ﬂ'
d REDOX) cy: dioxide an
I n\l_—,lel ti n carboxy st ne, carl L'R,%ioxl e Tas g y ;l%? 0oCY, S'ﬁ:m\%q %OS%% de, S-chm
Meni ngi ti di say“cy a% gl C i ,. m %:eine 5
CraSSP e, 2yt i el 95 the b o o SRR oo 0
Pi A-E-8-B-Prp Fcﬁ .3h ‘%E{:Ja iV d:%d%x RdtSlerreiliitotis
nengs, i nCIzJJdﬁ'o ecu.awaé w nuclL(;H\ﬁ'J ifally, i€ AécasaryC furkctonalizing ) modif'ed
, 4- bUt anedi afgyagchantélbysithét rékenor B ?&bs@ﬁ&h&bﬁ&mﬁu@le%e thidipRiiid) S#bs BF, QX bith
, 5- pent aneda AsdenEgendtiting Sidt aveiiisaxwz&irdw.i ts Norerabty bitherMasxssl (f WitEs refgdht doRbratiRfiol
dl oxi de, 3- obfilDAAtadeegeit YBneRing AIBPhilic sites, then the covalently-modified polysaccharide and the
S- car boxynet rialize€ roeinaraveayedl @dgBher 16 36rMOte Gtabl i cO@ilently-Bbndudt canjGhteddiid It final
and S- car boxyimeishy/puriiedas sinpleynedactbdpilysaathddides ahid @rotett®, 1. 3- pr opanedi ami ne,
and S car boxyn¥bdrbeebs df dhhwioyshivo mise yreludasrselpction phmmucidophiie ofchis-nucleophile which will reac!
3- aza- 1, 5- pewthathe ectivatecnpolyssoakiri@ toofolro & gonateitiyb-maddified eolydacopetide i witk pendand elsatrdptifiy:
di oxi de, 1, 2sites hapg@plamnpieq ybergiey obMigting the need to further functionalize the bis-nucleophile-
S- (succi n- 2- vy:z de epacting fieccavalentiyrnadifiesl pqiysagsharide itk i govalently-
accor di ng % Pf%ﬂl‘?di‘ﬁ fupetignalizationaof thes prg rtg °W?b§ié'°h'dﬂ'pb'ﬁ@n'?°sa°i°%mp"s"9d in
i ncl ude der | PP thorene sfep apgording to, &”'%‘ﬁ?’b?fﬁ’%i“d’é’s&ﬁﬁps
8- darboxynet hyi cyst eam ne; carbon di oxi de and S-(a-

car boxyet hyl nd S-carboxymet hyl honobcyst eani ne:
carbon di om%&%ﬂn%%’%@» D and gl yC| ne; and carbon di OXI de
and S-car B et l.cyst ei ne. e of th stant . nventio

pol ysaocharl I'w(!‘ova %ri?'f Q'Fe(?d@? é‘? i° Ehﬁ S°H W'*sFWngé mustCoo

non- hydr oxyl i Csﬂégg@. Gl lch holiE é Lro t&f % g:ch%w&n PEaCORb;ty %;nlcgl@ailo

reagent, (C} accharide . should be
bi s- nucl eqpha vecﬁﬁ'ﬂ Géiﬂh on-ili ﬁ)es%ﬁ:ﬁnité/ sm ud’Eld ni.Je' Bihethy!-
this modifi eggisde yaia@ﬂ éH’eia e DiorrRndidde IN,N' R azblidinoW¥, taRd %ma.eag.ﬁm polar, aprotic
‘generating eoRéits, piaferably GintgthyBormarhite. ol ph| | c) SI tes or, (0) with a reagent
generating thi ¢l adgiiehipShe ubb @f Peset Rivents, ApplilREtehave igune triah@hvdhag@ieqﬂnyéacahamses i
a reagent gemer mbéntidh telyl, the Gepeul@ Spolyisactharigies\\bft B . dnflu@rge Hipe e AR tateNd) ribose-ribitol
t hi ol phi | ¢ photphste polirests, tahe: olcmearhanddaltypas Bf 1 @FtandZ3h)s atticthizave eked Byicbgérisesuch as
functi onal i zehdsghorizt agidrmaenn-cand adiestesdintocaycapbrepriateosalt dorm thbse mlysdotharides become readily
coval ent | y- bevintiiedn the rapevg spiventsn dhet #nidicf hydrdgerB5n tfiese macronalecpias inby bel replaced durdares
unreacted p ég:a@thei'%ssmmes - o etetres(Cr- T eCsppitadammpniyfn. Harabicygini22:2lpatane. hb-die
| ncl udes sel wc@d%ﬂlueﬂenﬁ@n%@rmiwiiaecmnsm%ﬂcn'ar&n tHopHetradCuiiie Elaligriammanismelang titen

the activat e@’?ﬂ‘ 5 ¢ tefyaglylammpRun 8‘? pimilar sgjtp 0t é’h?sP efl P qh@@b@pgﬁs‘aﬂha‘ﬁq}é m
wi th pendant® '?(‘5 'H?T‘t "t §7 §05 © o yhil % gleduipLe oo
obvi ating the é"i" df) h§s Fﬂ?& °8'E)" ﬁ @“’t %’:‘%ég»

pol, ysaccharl'a ?'B’r T" 'ﬁ’%’?ﬂ?t"i Yi%"

with the cov b rab'? yd‘, éep " E i g a,r:;:
t he p(rjOt elh : a% ? z ?’ E & amm mum ?:pm){g?récgre ul neu ralczailon olp
-accorarng t oy, allfy?a oﬂi[ﬂn%y Bxi Proferablyt the former procedure, and thereby

preserve the viability of the polysaccharide for immunogenic vaccine use.
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A. PREPARATION OF THE P OLYSACCHARIDE .35 In the first step toward
covalently nodi fying te polysaccharld the soljd pol ysacchari de nust be
solubilized. Since the nucleophilic FF.Q 16\ 188 %&/droxyl groups of a
pol ysacchari de cannot conpete chemically fo el ect roph| lic reagents with

dedrﬁgéf’iﬁlﬁ gl %9 :Z%;Z‘f Qa%gg tosgvle theton\g %gf g%mfg%;&h%c Ritdich E-e

i ncl ude ding ﬂ’:aﬂr e re§&fl cally used for
formam de, Njrddh aﬁ(ﬁeto & AcBivated
sol vents, gDr glygicahtn ue. ﬁles lun f mc%pm@fuﬁda&aus@ pOfsabh&R6, and
sol vents, Apmhdu&ﬂru‘aﬁonhmme dganaaingcamreénaduaﬂnnb hitesP &Y WRPGEUDET 4r8l @l dRbcted to
t hei r i nvent dovdlenti@mgditying e pbigéatttaide RO dVBREIAEARMIGHRABgrEDs bh the pdlishddRiNdaAR ploydi®
b, which ar eton fdrictiugetion) bi t ol 46 phosphate pol yners, and of pneunococcal
types 68, 191FinanelnddEip, 1) soibiliesigolyasdchiriby B 5@ by suction with pbiaaion reagetitd
mono- and radi sbettd” &50° €, rvihlle Stifring i tenmindtdscto 90¢ bouf, Gfththe crtitie weight edtiy stcetating iagkdsto
becone readi pojysscohadtid i theratgeat &bt/ 12 b thieepest thisTdotivation ihali iwednycdonygjshed by madtibved e
macr onol ecul e polgsacdbaride oyith agandgdn\bréraidey dlowgwir, dprvetives actted avitls cyapegen bawide.r which
or tetra- (C, hastagpraglivity'atok yitiaghdiolsi have stiown franslept/stabilify Tuting2iaivsis ageinstia shoglihate buffer.
zabi cycl o ( 5Therefrey wiitececiivationewithy cyanoger bromide i @il possibleracqording de the presént invgntion, this
tetra- (G 18 t ©gagentis peorly Hilineddn elivgtion pipolyprecharides @nd)is et preferred. Instgad, preferred bifunctional
t et r aai ky| anfeaents far aetivating the gelvaaagheddedncludp sarbarisragid der@liveso| ysacchari des

readily dissolve hi the above solvents at about 17 -50 C, while being

stirred for fromone mnute to one hour g ially-hydrolyzedi H.
i nf Ignzae type b polysaccharide has bn@n erted into the tet rabutyl arri
nmonl saft, then dissolid in dinethylsul foxide (Egan et al ., . Anmer

Chem . Soc . 2 5
and t her ef or em[lﬂ &5%8&3 %%ﬁeﬁg&hatgg@gg&o%;m igaozhl ; ’Wdag q’pAg% f'y'%g}%{k 29%5
acconpl i sh thecae ?a'sﬂll .hzzg%&&ba Euigth brerkﬁﬂ reawabw Mmﬂ RO WFAGCREIS 48 1
passing t arfeS hrl doé?ﬁctﬁ’eﬁ;df Simed, ineillaifyX foh @kkile! RfRdpRenyfoi
the tetraa km il Gnmnﬁa dadboRetdsCof the Wﬁd’cﬁ&nﬂ&&ﬁ &R cade, 1hBGesulting activated
pol ysacchar i gifysidchdidé Bt veRAsusdEpHI-TR AudRLININE rébisbrits? sudh (=€ fa@inad) ladd 1 Yhetddf trarfofiii
procedure, aimd telredpedlye remsres.ve the viability of the polysaccharide for
I Nunogeni ¢ vVaathdsexti@sye, te activitdd fdlysdecHanBiBireatind @it tIbopBiticBayedt sict d3@n amine.
di rect ed b mptieoiatyrdiangne.fer essrhpde, Si gni ficant physico-chemical limtation to
maki ng coval ent bonds to pol ysaccharddes, that being the |ack of functional
groyps on the pol ysacchari des. i&rgr t han hydroxygégroups, whi ch are

e

reactive enough with reagents co |y used foi
functionall zation of units with ggﬁBgNY?éﬁ Sired. Activation of the

pol ysacch®& dde to forman activated 6 pol ysaccharl de, reaction with

bi s- nucl eophwieesin inds Das 1) misrIB| 3 @thY liscCH,L 0C 8, NR1aCHCOR, where \RS Ot traar €10ter, Caaaikl!,

f unct | onal i zach et i\ sICH: Sthapchotham g vecanbot iequabzerd, and HieY ie Otor S thenim is gmitbratsandl and
t hi gr oupsy iszgreates tian di in @cgrase sscesTdf\aarlireritd.. forreasampley B ¢ to M9-fgid mylgreaxcaaniefi aghine
and eveI g'gl ysgactivatiog agontzsed)s Thepeactinn it kept ipah Joe deth fira frorel &5 minutps tejoee kour thendreptfiar
conj ugat i 1§ W“Wﬁ%"%!te@mi%etoéﬁl%bl fl zed pol ysaccharide is activated

by reaction wi t“ﬁ 58“"HP4 B?!WF‘{FH’H" Y"E?& daYt““taod"&'B‘U’uP 9.0y 4-bulgnedigming, ppyid result in a
sirringf forupthsgeiq Ubange f‘&@? ‘I“Q'Lz?dobycﬂ"\"a""q

activating augm E%l Yﬁ‘é"t '"?sa “'Uf' pi“d 9”1 S In
past, thi S 2 qﬂ@y Ie such as a mon-
pol ysacchar| rgg '?(e tmﬁ)c’w—iﬁ

harid
.cyanogen bro aYed o ctg hera a ntiy sacCharide

: I, such
t ransi ent . st Vin fd §£ f iee&e " ﬁhﬁ
whil e acti Vaaaﬁaz St M@%@&@ ﬁaﬁd§ | dondahtOfial fPoups. A b6th Chddd rrooad
present | By eflhdibHakzalioh & necessary prior to coupling the covalently-modified polysaccharide to the modified
bacterial "carrier” protein.
The last step in preparing the polysaccharide, the further functionalization, If necessary, of the
~ polysaccharide, may take the form of either reacting the nucleophile-functionalized polysaccharide with a
reagent to generate electrophilic (i.e., thiophilic) sites, or with a reagent to generate thio! groups.
56 Reagents suitable for use in generating electophilic sites, include for example, those for acylating to -
haloacetyi or a-halopropionyl, derivative such as




16 reagent Is poorly utilized in activation of polysaccharides and Is not
preferred. Instead, preferred bifun ggpents for activating the
FeRIR, 14

pot ysacchari de i nclude carbonic aci I'ves, 20 wherein R2 and Rs nmay
be I ndependently, azolyl, such as |Im dazolyl; haI i des; or phenyl esters,

such as p - nitrophenyl, or pol yhal ophe . Car bonyl dl i m dazol e, a
particularly preferred reagent, will r with the hydroxyl groups to form
26 | m dazol yl uret hanes of the pol ysacc , and aryl chl or of or nmat es,

i ncluding, for exanple, nitrophenylch- loroformate, will produce m xed
carbonat es GWherdeR PO Hyss aHe R N8 G Br bNi; @Ad IX' Ganiophénbgy, [ditrioptiendiy, pedtachiadpbehoxy.
pol ysacchar ipdatatiusropherioyy, Skafides [0-{NHyarokysudaintiridy) Dévi baidp), I pesiiyaiartys chigroaphticascid or o
ani nes, and bramoprogionidoacidt withrtisf resctimchelng tran 4t la @H LS fpcid t(meiataioeddt thisrage by the adidition
next stage, of hasedtsacesadrgicing el 8/ Smperitare iotigbolits0 T ©85T @.donert Minates tocdne drpiri Ari @mino-
reagent, suderhatized polgsatcheide smy (baratylated with activitedmaleinmido fawino asidsrfsee 0. Kellef €14} )
my (CR2) m Helk,. CBG .Abter &8 nSah(1825)0o preduce malefmidgrewps.3, and Y |Is CH2, 0. S
NR , CHCO2H, where R is Hor a C. -or C2 -aikyl, such that If Y Is CH2,
then both mand n cannot equal zero, and If @ is O or S. then mis greater
than 1, and n is greater than 1, In a gross gxcess of am ne ale., for
exanpl e, a 50- t-o 100-fold nol ar excess of \nNe vs. activating agent
used) . Th¥ reaction Is kept In an ‘Ibge bat h from15 m nutes to one hour
then kept for 40 1 minutes to one g]) : 17 to 40" C. An activated
pol ysaccharide, when reacted with a Re\ #Z 9., 1, 4-butanedi am ne, woul d
result in a urethane-form pol ysaccharl de wt pendant am nes, which may
thep be fyrther functionalized by acylating.OM xed carbonates will also
readrly react with dlanmnes to result In pendant am ne groups.

Al temati vel yunebli® &C iy 8! &th ngﬁﬁoac ﬁt. TEh REp-hif ?@%féﬂ&@et@e or with an o-

nucl eophi | e,pagikbtcde BapboRyiE B8R defivative? am de of i am noal kane, for
exanpl e, 4- brom)acet am dobut yl am ne see W B. Lavvson et al .. Hoppe
Seyler's & . Physiol Chem , 349, 261 to generate a

coval ently-nodl fied pol ysaccharl trophl lc sites. O,

t hei acti vat ed pol ysacchardde may 'én am not hi ol , such as
cyst eam ne (am noet hanethiol) or cyst e| exanpl es of derivatives of which

are well-known in the art of peptide synthesis, to produce a pol ysaccharl de
w t h pend®nt(dérhi 87, 1204 ¢1934) hrbrdaototpromneeapprapdamﬂ dlinttionaliadd pelysaccharides susceptible to
functi onal i kb substiitien. necessary prior to coupling the coval ently-nodified
pol\ysacchar | deReagentshepitabiodirfuse éh generating ithid! groups intlede:’ fopexamelenacyliling reagents. such#s

i n prepari nghitikctongsob.g.eacchar |l de, the further functionalization, If
necessary, of the polysaccharide, may take the formof either reacting the
nucl eophi #¥e-f uncti onal i zed pol yné h._a reagent to generate

el ectrophilic (ie., thlophilic) sgt es| or thpa reagent to generate thiol
groups. 65 Reagent s suitable Tor#A generating el ectophilic sites,

I nchuge for exanple, those for acyl &ing8o hal oacetryl or ct-hatoproplonyl,
derivativgo such as EP'0161 188 B1 MALX 5 (wherein R Is Hor CHs; X is

Cl, Br or S X I , noxy.
pent at | uor op‘ﬁ'g'%@@fs‘% W%p'?ﬂi@hé : é('es ni'm yslt3lr or a(zémdggsqug
particularly chl oroacetl c acid or a- brormpr i5c acid, with the reaction
being run at a pHof 8 to 11 (pmintained in range bythe addi tion of
base, If mecessary) and at a t ePg8FGEY(CHgH X3, to 35 C, for ten

m nutes to one hour. An ani no-

wherein m is 0 to 4, R® is Ci- to Ce-alkyl or CgHs, and X' is as defined above, followed by treatment with
HSCH2CH20H; or

50
COR>

CZHS-S- (CH ) CHCOX * ,

55 wherein m, RS and X' are as defined immediately above, then treatment with dithiothreitol. Such reactioris
are carried out in a nitrogen atmosphere, at about 0" to 36" C and at a pH of 8 to 11 (with base added, as
necessary, to keep th pH within this range), for one to twenty-four hours. For example, an amino-derivatized
polysaccharide may be reacted with



derivafjzed pol ysaccharlde may be acylated with activated nal ei mi do am no
acids (see, 0. Keller et al 10 Helv ._Chim . Acta ., 58, 531 (1975)) to
produce nal ei m do groups, -g(CH2 ) EPO16bA88BL____ \herein pisl to 3
wi th a 2-hal oacetyling agent. such as p-nitrophenyl bronoacetate; or with an
e- hal oketone carboxylic acid derivativ BCOCH.. 25
HO2C- nc -LCH2Br 30 (Ber ., 87 , 120 (T934)) In order to produce
appropriately functionalized pol ysacchari usceptible to
frio-osub~itution. Reagents suitable for g§ise fn generating thiol groups
I ncl ude, fgr exanple, acylating reagent as thiolactones, e.g., 354
40 wherein R is Ct- to C4-al kcyl or noR®o- & bicyclic aryl, such as C6H5
or C1-H13, and pis | to 3: DHCORS 46 O3SSCE2
(CE2) mcoxmmnzg&omﬁ-f&cﬁw&w&wﬁ&h&a to C4-al kyl or C6Hs, and X
s as defined aE)aiNde sl théh\eslalitlyMcambdIBiNsadthirided ST @R e Obd-A-B or T A"-BRICHRB i
5-S- S CE2 1 Cet2y -dovi@X 55 wherein m Rs and X are as defined i nmedi ately
above, then treatnment with dithiothreitol. Such reactions are carried out
In a nitrogen atnosphere, at about 0 to 35 and at a pH of 8 to 11 (wth
base added, as necessary, to keep th pHw thijp this range), for one to
twenty-four hours. For exanple, an am no-deriMati zed pol ysacchari de nay be
reacted wifh 9 EP 0161 188 Bl 5 t% produ
appropriately-functionalized polys fedipey BW these steps then,
coval ently-nodi fied pol ysaccharlides of R ms, Ps-A-E*- or Ps-A-SH,
wherein 10 E1 Is -CCHX or 16 0 -C (CH2) pN
and{A, A, R X and p are as defined above, e produced. S B. PREPARATI ON
OF E PRATEIN Separate functionalization of the protein to be coupled to
t he pol ysaccgq“"q«gﬂ'j(g,\g)d*g?sgﬁ@égd'b%,Qgp,togtfcp@rotei n wth one or nore
reagents to generate a thiol group, or reaction of the protein with one or
norn reagents to generate an electrophilic (Qe., thlophillo) center. 30
I n preparali gnpAEPARANON d8AHEPROTEIND an el ectrophil c-functional i zed
pol ysacchari des—theproteimmiS Teacted in one or two steps with one or nore
reagents to gersapmite funktiofdizaisrObiRe pdtsimito 36 chipdto &#0)oRtdcti@rideCin@RBs HadioiLst the
for generati piteinhwinlong bOmpre rédgens koygenerale ar thidegroupa 8r @actiorofIMelprotsin [l 6 ok Irode/
above. Thi ol sdageith to generate an electrophilic (i.e., thiophilic) center.
30 In preparation for conjugation with an electrophilic-functionalized polysaccharide, the protein is reactec
in one or two steps with one or more reagents to generate thiol groups, such as those acylating reagents
U/ used for generating thiol groups on polysaccharides, as discussed on pages 15-17 above. Thiolatec
: proteins may also be prepared by aminating carboxy-activated proteins, such as those shown in Atassi et al
.. Biochem et Biophys . Acta , 670 , 300, (1981), with aminothiols, to create the thiolated protein, A preferred
35 embodiment of this process step invoives the direct acylation of the pendent amino groups (ie., lysyt
groups) of the protein with N-acetylhomocysteinethiolactone at about 0 to 35 C and pH 8-11, for from five
minutes to two hours, using equiweights of reactants.
When EB' is

(CH,) pi.

so 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
groups, the protein Is acylated with a reagent generating an electrophilic center, such acylating agenis
including, for exampie, '

Lt ana o &
XCH, -X' and XCH - ',
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L

protei s may al so be prepared by aninating car boxy-activated proteins, such
as _those shown in Atassi et al ., 31]%1 By ophys . Acta , 70 , 300,
(1981), with amnothiols, to create the thiolated protein, A preferred 3
enbodi nent oft hprocess isp involves the direct acylation of the pendant

am Nno gr oupSwerelncX and IXy &ry s gpfimedaBgve;aihd t he protein with

N- acet yl honocyst el net hl ol act one at about 0 to 35 C and pH 8-1 1, for from
five mnutes to two hours, using ¢ ights oy reactants. When E B is 40
(CB2pX (C2) 46 uo the conditions gand pf pxeparing the functionalized
protein arfe as di scussed above on 5- £78f or preparing the counterpart
pol ysaccharide by reaction with act ated mal ei m do acids. In preparing for
conjugation with a covalently-nodified bacterial polysaccharlde with
pendant t hi ovhegpinoXsses defined shave. @WP@MI%W'g cgniera alge includas foe PXAMPlRgthess
el ect r ophi | i Rreraesf b peylationcdh the @gndent ivsy] amine groyps with|aeroprRy, supiHis WWBI"@'G'“B‘@ acids.

XCH2- X~ &hffor example. - X, 10 EP 0161 188 1 wherein X and X
are as defined above; and 6 t S|~~~ (CR2)
-(XI't S 0 Dwherein X I's as defined

above. Suitable proteins with el ectippphilic centefs al so include, for

exanpl e, those prepared by acylati/én of the pengaQt |ysyl am no groups with
a r\eagent such as activated nal e i . br exanple. 0 K6
go81(CH2) n | 20 or by reacting t0C ¢CBOX vated protein with
nonohal oacetyl derivatives of diarN [ [

pH i‘\S./.-froga 8 to 1. 26 C. FORVATI ONWF THE CONJUGATE Formation of the
conjlgate Is then nerely a matter of reacting any of the

\(I:Mo;/ral_l :Ey gf ”ig, y&&%&g E}Y a%&vgtgrgéa 4 av%%l:}%g&g%&tﬁf&? ﬁ- nl; ! fe b&ﬁSFeS&@

appr oxi mat e ﬁq wel g rogen at m)sp ere or from SI X

twenty-fowr hours at from about 17 to 40 C, to give a coval ent conj ugate.

Exanpl es of such reactions include: 36

| XCCl APs- @%ﬁﬂﬁﬁ&ﬂ@d&l}@@&&&yemEWWCNZ NCO- Pr o

> ace TR~~~ COCE 3 OPea2Ce

2c¢! 2CH2Nc 2Eg CHesrfnbort (GtideCodnjugate is then merely a matter of reacting any of the covalently-modified
30 polysaccharides having pendant electrophilic centers with any of the proteins having pendant thiol groups al

a pH of 7 to 9, in approximate equiweight ratios, in a nitrogen atmosphere, for from six to twenty-four hours

o at from about 17" to 40" C, to give a covalent conjugate. Examples of such reactions include:
. gz Iacocn3
Pg~ CHchZC!izCHzNH CHZBt + ascnzcnz HCO-Pro S
o Ez gncocn3
40
wherein an activated polysaccharide which has been reacted with 4-bromoacetamidobutylamine is reacted
& with a protein which has been reacted with N-acetylhomocysteinathiolactone, to form a conjugate. and:

§0

1"



wher ei i* an,activated pol ysaccharl de which has been reacted with

4- brom)acet am dobutylamne is reacted 4. wth a protein which has been
reacted with N-acetyl honocyst ei net hl (ﬁPaQ:!Q?nE” BY forma conjugate. and: sO
66 EP 0161 188 Bl psgY' .t4CH2 + HSCH2dH2NC ECH2CH2XPro 10
~~~~~~~ 0 PSLYNHC 2- 1/2CH 2NFLC2CH 2 Lo w0 (where y" is a G2-saiikyl

radi cal ), wherein an amno- d i vatized pol ysaccharl de which has been
reacted with act@ga rral eI ™Ngo aC|ds is rea@ted wi fh a carboxy-activated
prot ein which- gﬂg @g it ed g ”kﬁbh@h p@of Or m a cogQjugate.
Sinmilarly,g any he cova antAy- nodi f 1 2d Bol ysaéch&ri des WTH pelﬁ]hant

thi ol groups may be react ed fth any of the proteins having pendant

el ectrophillc centers to giv@ a coval ent conjugate. An exanple of such a 25
reaction Is: PsWCs2CH2SBE + ProgCK2cH2g- 1 (CH2) 4NHCOC2Br 30 PSCL2CH2SCH2g
(CH2) 4 ANCH2CH2Lot wherein an activated pol ysaccharide which has been
reacted wisoh an am nothiol |Is reacted with @ carboxy- activated protein

whi ch has been reacted w th nonohal oacetyl @erivatives of a diarnine, to
forma conjugate. Should the electrophilic ggtivity of an excess of

hal oacetyl groups need to be I m natQed, rg ion of the ~conjugate wth
a | ow nol ecul ar wei ght thi Oll’s%ﬂ*ff‘ﬂliﬁl z r@mqm C l'ish
t his, purpdse. Use of this reagent, n-acey 5 e Zi'so

confirmation accounting of the hal oacetyl M et Mes used (see Section 0),

because the 8-carboxynet hyl cysteam ne whichfys fornmed may be uni quely
detected by the nethod of Spackman, Mdore and Stein. These conjugates are

thep centrifuged at about 100,000 X G using a fixed angle rotor for about
t wo hélr YA lifo@i{Ca-Caslky} diow). wizgreigy an gm Alized edv%“-h which has\hepq pepgled
of other pur %’5‘@?61’7“ imidocagids @#aqeﬁé’f‘ﬁlic?@"éj‘é?“"ﬁ%‘f pretainivBish hasdencacinated mighen
chr omat ograpﬂ'p'“ °?,'ll!ﬁf‘“l‘| fferent i al adsorpti

t1on
larly gie (oMl @ lys ‘E‘fh s rgacted with
ororerne ;5% Sepel Gy Ll ﬂ% &fwg&r?e;g@ e, B, BT gy

a method o i ng the desired biol og| cal activity. The further

separati on of reagents may be accQnplis by si ze-excl usi on chronmat ography
in a colum, or ¥n the case of vejy |argg, ]non-sol uble proteins, such as N
nmeningitidis §yCHgSHet REOLCHHCH CR,) JFHCOGH B a1 i

acconpl i shed by ultracentrifugation. D. ANALYSI S TO CONFI RM C OVALENCY

Anal ysis of the conjugate to confirmthe coval ency, and hgnce thg stability
of {{he conjugate, is acconplished b Appl | cant sﬁy hydr ol igmng (Er ef erably
with ON HCl at 110 C for 20 hourspsg en Hj,SCHLEN (CAsh (NH vedy

anal yzing for the amno acid of the hyd ticdlly-sTabl e spacer containing
t he thi oet¥fer 12 EP 0161 188 Bl

wherein an activated polysaccharide which has been reacted with an aminothiol is reacted with a carboxy-

activated protein which has been reacted with monohaloacety! derivatives of a diamine, to form a conjugate.
"\_/ Shouid the electrophilic activity of an excess of haloacety! groups need to be sliminated, reaction of the
conjugate with a low molecular weight thiol, such as n-acetylcystsamine, will accomplish this purpose. Use
of this reagent, n-acetylcysteamine, also allows confirmation accounting of the haloacetyl moisties used
(see Section D), because the 8-carboxymethylcysteamine which is formed may be uniquely detected by
the method of Spackman, Moore and Stein.

These conjugates are then centrifuged at about 100,000 X G using a fixed angle rotor for about two
hours at about 1~ to 20° C, or are submitted to any of a varlety of other purification procedures, including
gel permeation, ion exclusion chromatography, gradient centrifugation, or other differential adsorption
chromatography, to remove non-covalently-bonded polysaccharides and proteins, using the covalencv
assay for the bigeneric spacer {see below) as a method of following the desired biological activity.

The further separation of reagents may be accomplished by size-exclusion chromatography in a
column, or in the case of very large, non-soluble proteins, such as N. meningitidis B serotype oute
membrane protein, this separation may be accomplished by ultracentrifugation.

D. ANALYSIS TO CONFIRM C OVALENCY

Analysis of the conjugate to confirm the covalency, and hence the stability of the conjugate, is
accomplished by Appiicants by hydrolyzing (preferably with 8N HCl at 110 C for 20 hours) the conjugate,
then quantitatively analyzing for the amino acid of the hydrolytically-stable spacer containing the thiosther
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bond aid canstituent ami no acids of the protein. The contribution of the
am no acids of the protein may be reggﬁe@ é% gecessary, by conparison with
t hé appropriate am no acid standard illé P tein involved. with the
remai ning am no acid value reflecting the coval ency of the conjugate, or

the am no achghdGhd bdaSinaRntiio abiBy of ¥ d?&‘&ﬁ. & EbnirButio BIERE arfikG Adidd@r thB Proddii A&y be
aci d standar gyraied! It BeddbsalyChy comparistewit 4Ré ¥sropriatd BRinG aci€ QMAdaRIMoY the Trckin Infolved.
al so useful {ygh (W8 Rdniaiing Rkhnb fati8 FhilidreHdlingCRE dévBiSncl Dt BRI donilidits, N e nEfdE4Rld @fthe
concentrat i Obpadédr ridycbeldesifrdd it€ appedt-cafeidb 1R &Miiblaiacsidngard lon th [HFotéid O\ViBe QMR BiS,
hydr ol ysi ss Otoviliéncy assay is aiso iissful to monitor purificationfrocedutdetd-mark Ghe enhancement of concentration
P1CH CH2CHC2 aitthi2piédgicalpabietinpoidnialGithe lalbovel btafplo$) hiydiglysissdiease of

S- car boxynet hyl honocyst ei ne, t6

E Z go 2cCH2SCH2cN2 | CO2H; Qitydr ol ysi s of 25 - NHCOCB, PSLNBHY NE g
CH2 . /H2 CBXH CH CH t ey | geOPree
am nodi carmdoxyl i c acid, n% éﬁB ,gc?rmdrol ysis of CN2C 2 CH2

(e2) 4 WCR2CH2gPro results in the rel ease of S-carboxynethyl cysteam ne,

H2 NCH2 CH2 SCHrifghs Il the/reledse at/Srgaipboyimethiponiigysteie; S B- Pro nol ecul e at pepti de

| i nkages and ot her hydrol ytically-unstabl e bonds. Chromatographi c nethods.
<S such aﬁﬂthose of Spackman, Moore, and Stei §H,may then be conveniently
appljed antl the rati o of am no | ' erm ned. E. APPUCATI ONS
50 One or nore of the conjugate?ﬁikqﬁgggqiggzn |g%%%ay be used in mamual i an
species for either active '' passive protection prophylactically or

t her apeut i cahydypolysigaf nst bact erem a caused by the cognate organi sm such as,
in £he preferred enbodi nents of this _|nvention, aieenophilus influenzae
type b or Streptococcus pneunoni aes pe 8, 19F or 23F organi sns. Active
protection may be acconplished by infiecting ail 65 effective anobunt (a

quantity capabl e of producing asur e anounts of qantibogies, e.g., 2 to
50 g)- of polysaccharldgfin tha conj
bei ng adnmigi st ered perP " By

ugdte formof elhch of §he conjugates
Aser GHaNREEH, CBpt-BRPal s

previ ously dosed with the conjugate Jugates. or globulin or other

anti body-containing fractions of sai @ antisera. with or without a

pharmaceutical | y-acceptabl e carrier, “such as 13 EP O 11 188 91 aseptic

saline solution. Such globulin is obtained fromwhol e anti serum by

chr omat ograptepuits incthe; release af thapdminodicarbrxyliceridt | on or el ectrophoresls. Passive

protection may be acconplished by standard nonocl onal antibody procedures

or oy i mmuni zi ng sui tabl e mammal h@gc%iﬁscgr& ;of an adjuvant (e.g.,

alum is also Intended to be wit scope o?lhcx?mls | nvention. 5 In a
preferred enbodi nent of this Inventi the conjugate is used for active

i mmunogeni® vacci nati on of humans; especially Infants and children. For

addi ti onal s%@q‘&é‘,& e oft N€SEe conjugates may al so be |yoph~lizeW in the
presence of [actos (qr’or exanple, at 20 mMmg/mM of H flu polysaccharl de/4

mg/ \ol | actose or 50 tLgt Mﬁ)f ii @ g
“0 Ps CBZCHZSCHZ (cnz) 48 cazcnz Pro

results in the release of S-carboxymethylcysteamine, HaNCH2CH2SCH2CO2H by cleavage of the Ps-A-E-S-
B-Pro molecule at peptide linkages and other hydrolytically-unstable bonds. Chromatographic methods.

45 Such as those of Spackman, Moore, and Stein, may then be conveniently applied and the ratio of aminc
acid constituents determined.

E. APPLICATIONS

One or more of the conjugates of this invention may be used in mammalian species for either active m
passive protection prophylactically or therapeutically against bacteremia caused by the cognate organism.
such as, in the preferred embodiments of this invention, Haemophilus influenzae type b or Streptococcus

. pneumoniae type 6B, 19F or 23F organisms. Active protection may be accomplished by injecting an
56 effective amount (a quantity capable of producing measurable amounts of antibodies, e.g.. 2 to 50 w.g)-of
polysaccharide in the conjugate form of each of the conjugates being administered per dose, whole

antiserum obtained from animals previously dosed with the conjugate or conjugates, or globulin or other
antibody-containing fractions of said antisera, with or without a pharmaceutically-acceptable carrier, such as
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pneumacoccal pol ysaccharlde/ 10 ng/m | |actose) prior to use. A preferred
dosage level Is an anobunt of each of the co ates or derivative thereof
to' be i 0 adnini stered correspondi ng tEb’Oz!#utjﬂ 1 pol ysaccharl de in the
conjugate formfor conjugates of pneunpcoc cal polysaccharldes and 10 bg of

pOl ysaCChari C sa 0 or S r alconon
| Qiaodd el S & élﬂf'i‘ M&% e H&?Lwﬁé %by“chr& ﬂ‘ﬁ‘(ﬁf Jd? 1 hl

pol ysacchari Sridtich. o0 b
or two_doses ale Q01190 Gl i ke g 13. Eﬁ gﬁiﬁ f‘ﬂ‘ asu
b pol ysacchay d't6 bAthid %pecog{hfs% | ng to ig o the po ysa

in the condugaay gbrefbredEmbosimant obﬁnsamamh Sthé bdaflgath & used forl Et.%vd IMARNSdeRE vacana:.on
further defi gemimas, sspbciif Mafts bt dhilder!. PérlsaNHidREl sBXMNThGRS confghtesimay fsol b8 iydpHiRst
to be |11 UuSt inthd prserddchs BEbse! forbuainkié) at FOAMLIEH uialy RICEHRARArh&M Iedtosblor 50 ugimi of
| NFLUENZAE T ¥$fgumbceocedRsotesdbhatiéd/ 1t nightildded) phor@id8) 2s | NOCULUM AND SEED
DEVELOPVENT A 3t p@ired’ dbsage evéli §cdh briidimt of olheorOfhli dohiSgatesf drUdnivaice thefer 1, be
(cul tured tbr atmifisiarsd conr8sporidingas 25xly Strpoigsesthaiids ifthe carjugats Yore fior enjugiies of pneuwace
suspended i ncéd polysacéhatoe aad € it ehpglysadcharidé rothe | confugaledionnfof sardughtes ol. fiartgbe I
t hi s suspens pdysagehamidg [T @ aigle rdministstior f @essay,aancaddijena! Bleadrdwo (dBBE Jof cohjugde o
20 hour s i ncdérivetive therddf ofthe H3.7influerizee type bunolysacgharide in reargoupt/torrespandingdt) 1pha pighe
was resuspengelysagcharitie in e copfugsfedprin, mexsalsorhecdministereddi um and pool ed.

Hak oPhi | uss| node inyemien isufitheg defined by refpygncde thenfellowing examples, which are intended to be

10 gnt i ter Hugtptive and not limiting. 5 gniliter
NaH2P 4 3.1 gnmliter 40
Na28PX4 13.7 gnmliter K2PO04.

liter EXAMRLEY o  Water To Vol une 46

* The de‘f’ the solution is adjusted to a target value of 7.2 + 0.1 (a

typical valu I/ |yt WY aut ocl avin
a%/plzloc SO Mgﬁhﬁﬂ h&ﬁb%\bgﬂ LS{§ Ebh i @@Erl enrreyerg_
Fl asks One-third portions of the resuspended bacteria from"A stago’
(above) € Nl two-liter flasks, each containing
about WE"F t‘-ev—c#ﬂ(mb 24 é& PERP philus seed and productlon medi um (see
bel ow) . The f 1 g5kiaae18N 1o mhﬁa ubastmhe&uast infiténzie §pe 8, (Eal Yrorm keres Qhcsh@Piom
rpm for aboulgafs R ofﬁ foirds shebbrdad oWl THICoT Steril &gﬁlm@ frodultf mauRHD@Sd tRdw)
peri od was Oaﬁhﬂsjsﬁspensicﬁmsg Jsﬁ&adl&'gnlmw&l\ T SAHRE 26l héurs incubation al

Product i orpe Mazligiimalsasibissithe growth on each plate was resuspended in 1-2 ml Haemophilts Inocuilimlmedium
Na2HPO4 and pooled. 7 g/l Soy Peptone

108\ 9/| Yeast extract diafiltrate (1) 10 m/l 10

K2HPO4 Haemophilus Inocui'ugl ﬁ/_eldium*_

35 Soy Peptone 10 gm/liter

NaCl S gm/liter
w Nanzpo4 _ i 3.1 gm/1liter

© | NaZHPo4 13.7 gm/liter
KZHP04 . 2.5 gm/liter
Distilled water . To Volume

45

* The pH of the solution is adjusted to a target
value of 7.2 + 0.1 (a typical value was pH 7.23) and

the solution was sterilized by autoclaving at 121°C
50 for 25 minutes.

B Stage : 2-Liter Non-baffled Erlenmeyer Flasks One-third portions of the resuspended bacteria from "A

stage” (above) were used to inoculate three two-liter flasks, each containing about 1.0 fiter of complete

s Haemophilus seed and production medium {see below). The flasks wers then incubated at 37" C on a rotary
shaker of 200 rpm for about 5 hours. A typical ODsso value at the end of the incubation period was 0.37.
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NaCl . ’ 5.0 g/l Gucose (2)

5.0 g/l 1S . N cot ni ne di nucl eotide (NAD)- (3)
2 nmg/l Bemn (4) 'EB"H%qem&%‘i 5 ng/1 20 The salts
and soy peptone were dissolved in small volunmes of hot. pyrogen-free water
and brought to corrgct inalvolurre wrth addi tional = h pyrogen-free

wat er. The fernent xSt ' & 0h * - g Foet—25 M nut es
at 121 * C and after cool | ng, yeast extract di afltrate (1) gI ucose (2).
NAD (3). and hemn (4) ded aseptlcallytothefo.g‘ r fernmenters
prior to snocul ation. extract diaflltrate: ng wers' yeast
extract (Amber) was di ssnﬂi/m nlliter distilled watle, hrg}’]ultrafl | tered
in an Am con DC- 30 hol |l {é eth H 0X50 cartri dgg; 3) Aove nmol ecul es
with mw 60,000. The f was col | ected and passe through a 0. 22a
menbrane as a sterile prienst extract diefdlixate dddr dd adlfkterile 25%
solutionn gl ass-disti Iﬁeg? gater. (3) A stock solutionpgf cont ai ni ng
20 ng/mM was sterilized 4tration through a MIlipare filter 3

(0.22u) and added aseptlw y just prior to inocul ati ore 0( Ia st ock

sol ution of Hem rn 3X weglyeswerd by dissolving 200 np.inga nl of 0.1M
NaCH and t he vol une adj %%‘9 wth distilled, sterilized water to 100 m .
The_sol ut'fon was steri tl e.#dgpdRey: 121 « C and added aseptically
to the final nedium prior dinuclentiidei {NADE- F(39ge: 70- l2Lt ag/eed Fer nent er
- Three liters of the Pre % ﬁf’ B Stage was used to i Life a 70- 3
liter rmenter containri ters of Conpl ete Haenophil eed &

Pr oqfcti%t medi um (prepared as descri bed above) and 17 nl UCON B825
antifoam The 1p13 started at 7.4. The fer nent atlon was mnai nt ai ned at

th 100 i25theey ﬁ'gr P o-ffea gt to
\émeterm na’[ Ir)gn g%ﬂ:raﬁ'?'“ o W m@g‘]" rEé Z%;QZ? gﬁga riigedfor
hours). 40 '""t%ﬁ' 8?? 'fq 5??5 A}f))pP'B Gt 279 el

?;ni g_ienipﬁgd5 ﬁ' wers %ﬂ%f 3 %chos%ag!feldtlgrt Inte?r B& %%tel
scal ed to thegiae irfe Wik i iJE 'f
fermentati on cé?ém&@éms%reaﬁ&u'et 3’5 Ie%ﬁ'WsBl (hidabilba et AL oy

O D. and pH | gygl s%cp‘ibhﬂlgn shﬁ nea/,ﬁwasterumaéawr Siltrefithn] hot,hea Q.»Borevm
simlar for a(otgm-a aHded Rb g\ ) abbufatiohe the fernentation was

term nated (a4f Kl@!o&iﬁolufldn%'ﬂeﬂngx wWia prepdrét B disbiviAg? 20001 B 90 midd olRNESHITand VR
| NACFI VATI ON Vo QisuEBd. WithydIsBAdd) Strhifol waBf 1ol 108 NG BolRE wab 8BillizécRior d0 Bijhutes al
harvesti ng i nt20° Qariddtdd asepttaily © atatfiasl redigm pdbr kd iheeuiatioof 1% t hi merosal . 65
CLAR |i Fl | CATIC Sihge : 70{ERer SddtilFetnibBtels1 Thidetliters of thelpradog of B Stahe wast usedtocibocdlate €, 70-
t he bat c® witer Temmnier Eangiitig 4h4 Mersoi Complbte Beemaphilss Seexh& IFrdduclios metiue (plepared as
rat e adj ust descibed aipdveitand 17 mIrUSONEG2E antifoars.\The pid startedlab? - bet ween 1.3 and 3.0

liters/mn.) The fgmg@qﬂpmwmammogmqga C with 100 rpm agitation and monitored by optical density
b (O.D.) and pH determinations until a typical O.D. of 0.39 was reached (after about 5.5 hours).

_S

D Stage: 800-Liter Production Fermenter

Approximately 40 liters of the product of "C Stage” was used to inoculate an 800-liter fermenter
containing 570 liters of production medium (prepared as described above), scaied to the necessary volume
“  and 72 of UCON LB625 antifoam.
The fermentation was maintained at 37" C with 100 rpm of agitation. with the O. D and pH levels being
checked about every two hours until the O.D. was similar for a two-hour period, at which time the
fermentation was terminated (a typical final 0.D. was .54 after 12 hours.).

- HARVEST AND INACTIVATION

Approximately 600 liters of the batch was inactivated by harvesting into a "kill tank™ containing 12 liters

of 1% thimerosal.
65 )

CLARIFICATION
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after xentrifugation (15,000 rpm was used for product recovery. 5

1 SOLATI ON AND CONCENTRATI ON BY ULTRAEI LTRATI ON The supernatant fluid from
two production fernentations was pooEE®P ¥W188Mcentrated at 2-8 Cin ;

Romi con ultrafiltration unit with ten (50,000 Daltons cut-off) hollow fiber
cartridges (4. %aﬂ'awﬁamfrn e.uama‘c%&:cﬂ n@igfg d inQ%. B8] o8 IQét’:entn faflow
.concentratio 5rfxf'rﬁd % 34 Eﬂaléémemg el bisine
beent concentghgt mg%uoﬁgﬁ a2-us s disc ed. 48 and 61%
ETHANOL PRECI PI TATI To the 32.5 liters of Rom con retentate, 30 liters of
95% et hanog was added dropwi se over 1 hour with stirring at 4 Cto a final
concent r at i oMsSORATION O ICONCENTRATIONEYWETRARIDTRATION Ure was stirred two
additional hours at 4 CTO0O ensure conptete precipitation, and the

super nat ant f | uihe sugmatam|fiie dloddwd rbdudtidn fem@htatiphe wés podh aﬁdnadirpbmteceni!-BM hge
at 15, 000 r pmoitdnovitrafiidration anit vith ténl (56000 Daitons ciitfolf) holkawotitebtattrigigel K425 mWv@smbrane area:
di scar ded an@lo 136 driflow@hdi20 psi;etincehtratich suels thiet afley Edpraxinateily04.% hduesn 0200viiterhhadHeen
addi ti on of 2Gwéhtrated tor33.5 ditersclh ifilirate wad dig8Rled>t hanol ovet a one hour peri od.
The m xture was stirred for three additional hours to insure conplete

preci pitation. RECOVERY OF THE SECOND PELLET 25 The resulting 48% et hanol
sol ubl e-61% é@ﬂ@rﬁ%ﬁ#&%@‘u%ﬂ@'%’é’!ﬂﬂai tate was collected by centrifugation
||}\_,the 4-1nch Shar | es centrifuge at 15,000 rpm(flowrate - 0.62
liters/nmin.) ad® “Een %&% Eftﬂ?a‘f?&'r m?ﬂﬁﬂ@r??dl“&ﬁ?’ 9P$’Lﬁ“&“9|d‘§s gjded dropwise °"Fhéh?,"|" l‘!ﬂﬂé

product vyi el g‘é’@gs’“ QPP" 3‘ “B@MCQXL"G\"BR/I WLW'DE"EX‘?
nt uge %
rftoe%?
en? ’(5%;

377 grams of ghas'"g'e"
di spersion v ta
To this nmi%t '

i f ﬂls g nd
0 ovel
mixture (fi n3|°“"6°ﬁ’ @%ﬁ WE;; ract'"e“° ‘E’“"A "‘t"

m nutes. The vessel was then rlnsed out vmth 2 liters of 1 MCaCIZ 21 @]

resulting i “ais@&éﬁéﬁﬂe@’ﬁcoﬁﬁ'#ﬁ%r 23% ETHANCL PRECI PI TATI ON 40 The 15
liters of bove—was brought to 23% et hanol by addi ng

4.48 liters of TRe Msultird 489 Nditlandd sEMDW-61% ethdnbilinsBilibié preBiitatodtas 4olfectdl 8§ cettifugation in
m nutes. Af t @ie 43k isharfigkadeniuge’ dt 1518001 rbth (bW rd1® &I 1262 IikdhImil) ¥ldUthé6 1R Ethanol supernatant
centrifuged wild @asddiscaradi’ THel chudd Grodict yisldga 0877 RpofWdbpaspm (fl ow rate = 165
m/mn) for 6.5 hours at 4° G The supermatant fluid was decanted through

cheese claph to renove lipid-like floating material and thl 46 |nsol uble
pel | et was diCAtGIUM CHLORIEERRAGKON PRECI Pl TATI ON AND COLLECTI ON OF CRUDE
PROQUCT PASTE 50 The 23% et hanol - sol ubl e supernatant fluid was brought
to 37% et hanol Thy 3Tthgraresiefi6l % sthanoi-insol®B rhatariel wasi xR Dayraaxalispergion passel @t B th
stirring, ov #ith 8.5 Yorsirif geold.colagedistiling, watds.cTorthig mbrtuse,\Bcfslitery) afcold 2M Gie@l2- 2k Oswagradded.
With agit @i @ the mixsrelingh oncentration =1-0M Satlz)nge ertracies at 4C for 1Tminutes. The veseel wee
conpl ete pr edieprinsad pu ith Zriters oM (FaClei2 %%?P’@ﬂgé"\%'@'ﬁﬁ'@lh"o@é}?trl fuged In a
4-inch Sharpies unit at 15,000 rpm(flowrate = 0.2 liters/mnute) to
co.l hect the % IE%_“\Nd0 lé%%n_% xlsaccharl de. 66 TRI TURATI ON EP 0161 188 51
40

The 15 liters of CaCla extract from above was brought to 23% ethanol by adding 4.48 liters of 95%
ethanol dropwise, with stiming, at 4’ C over 30 minutes. After additional stirring for 17 hours, the mixture
was centrifuged through a K2 Ultracentrifuge at 25,000 rpm (flow rate = 185 ml/min) for 6.5 hours at 4"
The supernatant fluid was decanted through cheese cloth to remove lipid-like floating material and the

45 Insoluble pellst was discarded.

37% ETHANOL PRECIPITATION AND COLLECTION OF CRUDE PRODUCT PASTE

50 The 23% ethanol-soluble supernatant fluld was brought to 37% ethanol by the addition of 4.33 liters ol
85% ethanol, dropwise with stirring, over a 30 minute period. The mixture was then allowed to stand with
agitation for one hour, then without agitation for 14 hours, to ensure complete precipitation. The resulting
mixture was then centrifuged in a 4-inch Sharples unit at 15,000 rpm (flow rate = 0.2 liters/minute) to
-coliect the pelisted crude polysaccharide.

65

TRITURATION
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The pellet>fromthe centrifugation was transferred to a 1-gallon Waring
Bl ender containing 1 liter of absol I.EPE'? ﬁg and bl ended for 30 seconds
at 't he highest speed. Bl ending was continued at 30 seconds on and 30
seconds off until a hard, white powder resulted. The powder was coll ected
on a Buchner fyng rtﬁlnet%mhaoénﬂidgaﬁn fvkd r@hetetidSis adiighnNovaRg Eiendsrddhtaming Y itdd of
situ with tssolltel didoRdl apDblbridedfor S seddna® htlthehighoft 3péal. Bstding Was Eontintred. 3 I seconds
portions of oA@fd S0Nsecontl off UMl £ hdrdl lwhifowtid? ReBultbtl] THE pbvidey aasiddliectedion4 BuchrieOfunndf
hour s, resulwith agetibmfileBdier dnd wgshes segjlidnialip in gitt @ith.wvd .1-iieHpdxidns bDablYNEE bitlidolléhd Tae
58 granms of 2ditey portiing of adetohe. The inkitarial wast thehadribd in vatuep anéC, Ife 24 hpas,dresliting inl6d g
liters of Of{dtBelphtddioduet.acetate, pH 6.9, with the aid of a Daynax
di spersion vessel. The sodium acetate solution was i medi ately extracted
with 4.48 liters of a fresh aqueous phenol solution nade as follows: 900 m
of 0.488 M SHENALEXEACION, pH 8.9, was added to a five-pound bottle of
phenol (N&lIli nckrodt crystalline) In a 20-liter pressure 18 vessel and
mxed until a ®8 °¥ &y meteriah from the Iftyratiop sige wesyesyspeRdaddn 12 liters 9E 9488 sodium
centri fuged E‘FW pt ff%‘"ﬂb\!?? gd gt a Baymaxdispersion ¥eseel 4""‘&:s "t ?Fé‘ak?mﬂ"t"r‘@ééﬁ't‘?q'ﬁ‘%e
( El ect r onuc PEBRPE with 4.48 Hf?‘ﬁ@?‘f’??“t?ﬁ‘@a‘!? Rhﬂ'@' stions made g
was extracté?f PHE mqush'aﬁ m’tPfgh °' “?"%‘3;8%8@’8 E"ag) %ﬂ'"tgcfﬁjz“\r%n
wa uged for 2-1/2

inla sin’fa t""" Qﬂl ig
an eonics) N O t ion.
DI ARl L TRATI d three ??t?mes wltg eﬁ?e% e{n ZOQILT%Sm a
liters) vvassH ha W% gl ass- d| wat er
d|af|Itered at on a m-con ?J, raflltratlon appar at us usmg 3
Secartridges. The Amicon unit was rinsed and and the rinse added to

the tent abrgRAAokhat the final volunme was 17.5 liters. The
ul t raf| | t rate—was—drscarded. 67% ETHANCOL PRECI Pl TATION 30 .438 liters of

2.0 M CaCl2 Werhe 3Gub8Gs fiidsd #ifh the pRenétlektficfiond ot ﬁtymtsewésrdnm Wéth Bdoaierdbrcold,
step (final glessamediieaOndic? tnd Alakiidd \eB5" &) ol an Iinicord DO-30 faframifbiioH: hpliralid SisifR d eGP0
‘et hanol i t Bartitigas\iHe cAnache iubil w8 rifdée Bndedne tHe Giide &dbiedd th8 Jetéritder BSchafiat b Hane LdhanO |
'to the rapi ehg/ 174 liters. Thguisaitvats wasdiscatiéder 4 hours of agitation, then standing
for 12 hours nore at 4 * C, the clear supernatant fluid was siphoned off
and the precipitate was collected by 32 centrifugation In the 4-1nch

Shar pi es cefT% ETUANOL BREQIRITATIONT) , at 4* C for 45 min. The resulting

pol ysaccHa- ride pellet was triturated In a 1-gallon Waring bl ender usin

t he 30 seconds438ritespof 20-M GEGl2 wes added tadhe 17;5tliterspof (dialyantesfrasy the Brovipyst stopdiineh et
col\Lect ed ofensentiation wap 0% Mrand the sojuliep wes madeS7Peethane| with propwiseRddition oyprcPNR AR ébl :
In situ wit HS%U?'S o P-’?"t et"a'}sb?t"?*'dﬁ@d'w*"&'swm{’ -Aftgh ‘na%‘t °ffae'ta|”?ﬂné19 BS?"‘!’%"” 12

1-titer por ”@:PE' RregP
vacua at 9+ oﬁzﬂd §° q‘"‘f '(’R/\Hg "”g Eﬁ'faccm
UL TRACENTRI ?&g’h i o was

f dr
grars o awgttétt 3. &?ﬁmﬁm i 6& Schl ﬁtt% s
vat r, s, The ?;
solutlon totaI vqurreto . |ters .
pol ysaccharl deFnm ), and the m xture was brought to 24% et hanol WI t h the
dropw se addnmnmwéeﬁaﬁoﬂs IN 0%ETPANGSANEEORBOTION GF PN FROBUCES. The
craritie onThn a RZ Utracentrifuge
containing a Meta'stgam'smdycmw«andn abokd whs disolved it 05,21 189 of Oisiiladpraten.ri6l whicl) was
m mn) faos 3dded B9diteset of D58, Callb.2Hi0bringihg tha Soludiors ©a05HECaCRHld theaotal lvalame to 15.6 liters
super nat ant (%8 mg dolysacdharidemt, &b8 i@ nitire was) brovglst 1do24%%1gthenolt viith 3é0dropwise atidition of 4.97
t he addi t i ofitexsfof #5% Fthentl over VTMiQEER Tielvainiole vae Slarif®0 immedidtels byvicervifeggtidnain | a0kKe
After sti rr Viirgeepiuge cantaining a1K3 Manivrn bew! anchaeK it Norvli case (38.800bin @ngh #00; rolmin) 4 @.5 hrs
wi t hout agi 8l iCofireneliel wes diegardedrant] dheclsarsupprnatantdfivid dyolumect 38 Rterplovag lrought 1o 37&h
Shar pl es %€ efhanot Bgné"eafddmg‘ Blob23 9re 0485 %riethanob vend mimias |‘1"@,c§9't°"°" After stirring 30

additional ‘minutes, the mixture was allowed to stand without agitation at 4 C for 17 hours and, then
cofllected through a 4-inch Sharples centrifuge at 15,000 rpm (45 minutes was required).

The resulting paste was transferred to a 1-galion Waring blender containing 2 liters of absolute ethanol

and blended at the highest speed 4 or 5 cycles of 30 seconds on-30 seconds off, untll a hard, white powder

s6 formed. This powder was collected on a Buchner funnel with a Zitex teflon disc and rinsed sequentially in

situ with two fresh .5-liter portions and one 1-liter portion of absolute ethanol, and with two 1-liter portions of

acetone The product was removed from the funnel and transferred to a tared dish for drying in vacuo at

4" C (for 25-1/2 hours). The final yield of the product was 34.7 grams dry weight, and its properties were as

é&
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The reasultkng paste was transferred to a 1-gallon Waring bl ender containing
2 liters of absolute ethanol and bl ended at the hi ghest speed 4 or 5 cycles
of * 30 seconds on-30 seconds off, unt EP 0181 dB8BIwhi t e powder s6 fornmed. This
powder was collected on a Buchner funnel with a Zitex teflon disc and
rinsed sequenti aIIy insituwth tw fresh .5-Ilter portions and one
1-liter port %of absol ute et hanol, and vmth two 1-iter portions of
acetone. The product was renoved f%unnel and transferred to a tared
dish for drying in vacuo at 4 C (f hours). The final yield of the
product wag 34.7 grans dry weilifkt POLYSACCGHARINF:rties were as 17 EP O

161 188 Bl follows: TABLE 1-1 NI b
POLYSACCHARI DE CHEM CAL ASSAY%% WAY DATA

Result To Moi sture (TQ

13. 5% Protein Assa Ope&tucleic Acid
1.3% 15 10 e T‘(ﬂoent ose) -

35. 1% Phosphor us Moisture ( 7.8% % (Sepharose 4B)
.05 .35 20 Protein RD (Sepharose 2B)o. og

.43 .60 The foll ow Rﬁ‘r"ﬁ’rﬁ cegu*r‘és were used in per i ng the assays.

1. Moisture - Standard t 3 try (wt. loss to 1 C) using a

PekKki n- El rer t her nobal an®ibbs&- (feRfose)2. Protein - 1By rret hod; Lowy et

al ., J. Biol. Chem, 19 ho%% °é&251) 3. Nucelc Acid 4 V. met hod;

W& riurg and Christian, BsoC 310: 384 (1942) 4. ose - Bial

rret hod Di sche and Schvvar&Dz (Sepbaoese 4B) Act a 2 : 1808193438 5. Poi sphorus -
date method; Chen etg al(sephdfese £BFM 28 *17543 (19%p- S KD

Dete ni ned®on Sephar ose 4@ usi ngr efracti ve | ndex. 30 TABLE 1-2 PYROGENrC

SUBSTANCES TEST 36 (El'l b Pol ysacchari de)

Concentration f:éﬁ:mg procedures were used% %T&% §e* (mca/ ul /k)

0C ~ (3_ rabbij Standard thormogravlm Perkm-E mer thermobalance TSG-1
0.2, 0.2, 0.1y n- Lowrymethod Lowryet J(bi 0§69(1 ?) po ysacgh rde was
further idént i 41 'g laf\Cri8tiah, AidcRens 2., $30UBEL(16lif.f USi On on
agai (OJChte”DW\%PﬁM@bH&Ba&ﬁscﬂﬂarﬁyM mwaarzn‘ﬁwv tes. Antiserum
prepared agai ng.PhéspRonis0 Molybdate tiétitotiy GhemetQl ., Ahel. ICRérh. 28 746 (1086). Pl aced I n the
center wells Mimiwlokspmhrpmdsmﬁ'r&fmvahde&.oﬁﬁentrati ons of 50. 25,
12.5,.2 ang 3.1 ntghnl, was placed In the satellite wells. The plate was

i ncubated at 20-25 C in a noist r_for 24 hours. Precipitin bands were
observed between the bul k pol ysaﬁa@ﬁ'ﬂe and tho specific antiserum at

pol ysacchar| de concent r aBRYROGENIC RUBSTANGES TBST ncg/ nk.

(EIb Polysaccharide)

a5
Concentration Max. Temp. Rise*
- (mcg/ml/kg) 0°C (3 rabbits)
o 0.1 (polysac.) 0.2, 0.2, 0.1

4 *1.0 ml/kg dose

The polysaccharide was further identified by Agar Gel Diffusion as follows: Double diffusion on agai

{Ouchteriony) was performed using Hyland pattern D plates. Antiserum prepared against the Ross 768

5o Strain of H. influenzae was placed in the center wells while the bulk polysaccharide, at concentrations of 50,

25, 125, 6.2 and 3.1 meg/ml, was placed in the satellite wells. The plate was incubated at 20-25°C in =

moist chamber for 24 hours. Precipifin bands were observed between the bulk polysaccharide and the
specific antiserum at polysaccharide concentrations of §0, 25 and 12.5 mcg/ml.

86
EXAMPLE 2
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65 EXAVPLE.2 EP O 161 188 Bl PREPARATI ON OF NEI 8SERIA MENING DI S 811
SEROTYPE 2 MEMBRANE PROTEIN A. Fer 1. Neisserla neningltidis
Vi Sécfea

Goup Bl 1 A tube containing the | ture of Neisseria
meningitidis (obtained fromDr. M Artenstein. Walter Reed Arny Institute
of ' Resear chpeiANARON JEREIESERIRMENNGFIDIS BASERBPYFEDL MEMBFANEFNoTEN" (BBL) was
added. The TUFTUre Wds™ StTeaked onto ChoTorate ayar prates (BB and
i ncubated at 37 Cwith 5% 10 CQg for 36 hours, at which tine the growh
‘was har vest adFekméntatid0% ski m mi | k medi um (Di fco), aliquoted and frozen at
-70* C. The organi'smwas positively identified by agglutination with
speci fic anti tdelaseris mepingitels Grgup\RAI R and t ypi ng serum supplied by Difco.
Thi's first - passaduebecashiniming thadwpisized:cultare obNeisserigimenippitdise(obigiead fomalre M. Artahstein.
i nCubat ed at WalteCReud: A IsBB of Reseatcd (WBAIRE Washingtoh o) wésppenieth encoffugonbiptivPsL)
har vest ed i ntwasBddeds Rhenqultire assiretkadrpnteaChogelate agdr plateso(BBL)jagd incubsted aindyL) Ritwith §%d
frozen atr - 700@, forrdfchogrscat whighiingtbe arguth rrasymevested datb 0% giim itk medlurh yDifco), aliquoted
aggl uti nat i orF'W’{OF"s ed¥ G dhe, qropnise was ROSEYSlY; identifieg byraginingion vity SPasiiic satisarm
suppl i ed by DiupRligd PWWRAIR and fyping geryry, puppijed by P% t he second passage was thawed
and streaked onms first-nastags, £y ityre wae sirpeied OptY Chepalpte spar plates g@%‘Aﬁ‘b §t 3774 vith 5%
plates were i “@t”@?i"@’m the) gwwhWNQGWHBﬁr%" 'H'fkt'éqd'% pliayoteq info |
t he_gr owt’h vva’gI W‘é Wit‘% E\’#’?‘" e sl gwm“m byaTQQHUBP‘é‘dW'fh
0.5 n anpunt¥egfic antiseng suppl 6 tggng_sm:mqup %%a%m Sop E 'a éﬁee
é?:m 'SI ia?ﬁ byg 1%% ﬂéf i {lggﬁa- x T &9 Hﬁﬁlg%’:t c Wi Eg ’3 a Tand
di | ted th rat d‘fco od i f‘eﬂd:% W ﬁ\-L lamounh
pl at es. The Qémwtﬁn 7 C WI % for 18 hour s af £ er
which tinme the grygop mea&umarfmﬁ%@%is PAsSags wallthabd, LB it TWBSheOMihtsn BRAH SHB
al i quoted in sigaked okto 30 MuefPRiHidh SgaR Pldtes. ThE Plated wers iitubated al BE' O WY VD, ¥&S18
posi tively i Cidsiaftérathich imetdGrawtitvas hardhibd iritd 1verhi dp MONViskiimEPAM thédiun Rlidused M
and the exi dam®mt édunts dnd o6 R FA0AT] THE oyarient wes! pasitivelp RiedtifieCiRy Girard 3RinLaggiutination
| nocur un Dei wath@péasiia antlbiram b ihb tiidavesstgr own fromtwo 0.5 nl frozen vial s of
Nei sseri a merg. Agimbntatios akd eoligatids. of Ebli bhstd r om above (passage 4). Four
Muel | er - Hi nt on aad@culdsh %Idioentl"ﬁsmaﬂhs grown frowndwrd QSerl frdzam wialst @ ONeisseria
approxi mat el y h®ningiidis Greupdl, B-tintbruskove (pessege 4).nieutMuakerfHintonsagai Blekesbatfies were
Cot sch- 3 ch' s inpeidated, amsgogapmomwm hours jatpr.7ang qused s can dnopulunpvées Selitgysieft Gatbek-o
0. 065 at 660 ndifhsPeaattidiplysptemegium FheH 529, Ihe Q. waaadigiteslin 01085 8 6BGoym |(Periiny Elmer).
Er Nerimeyer fl adke 0198%1%1‘1‘"6%)5{08[1‘ iy $ grodliter iErlenmeysr fiagks)| captaiping J| Wep)of sedigm: eoej
a shaker. The e #ad7 foin eothaler aT“M@D mopjtored 18 (5p; ??at’éd ‘ﬁ?‘é‘l"\‘f%&l igtervals.
Appr oxi mat el y &PPY ’B?’%’Mi’"‘ﬁr"b?’ﬂ"& Lﬂ'é"o 05 Saveyoy %‘ ﬁ ectronic
20), resdfted. ) mi s:";”‘” aM" P ﬁmn and yeast
i-sol ation st re u??r o maw m of me o e ractl tdg)é}?r S’U&
pl ates and aggl 1" §uc rn?edﬁ;%t(é ory D er
Seeg_Fer ment er “ApRioX] iy ugiﬂe srgmﬁ DA i
a steril g, 70- sbg, gngrcg;g H&, ﬁnl-,ra "éu,lters 0 ete pro uctlon
medi um (see bel o atsd SHRS Mbe JRbr-Hirlldh agh dtaseieaét%&tfsemea&dserand RBbILSISH
37 C, 185 rpm ihdr mam (mr&»slasévﬁbrsua Rst8d for dfgiutination WA RI @bdgitde o6 B ShRBlumPthe
control at pH growtf & Mibiier-HIROA &Zar plates, yeast extract dextrose plates and rabbit blood agar plates was
normal and the agglutination reaction was positive. For this batch. the final O.D. was 0.840 at 660
45 microns after 5.5 hours.
¢. 800-Liter Production Fermenter Approximately 46.2 liters of seed culture were used to inoculate a
sterile 800 liter fermenter containing 568.2 liters of complete production medium (see below). The
batch was incubated at 37° C, 100 rpm with 80 litersrminute air sparging and constant pH control al
pH 7.0.
§0 Before the batch was inactivated, the culture was plated on Mueller-Hinton agar plates, yeas!
extract dextrose plates and rabbit blood agar plates at 37" C and tested for agglutination with N.
meningitidis group B antiserum. The growth on Mueller-Hinton agar plates, yeast extract dextrose and
rabbit biood agar plates was normal and the agglutination reaction was posttive. For this batch, the
final O.D. was 2.24 thirteen hours after inoculation.
§5 3. Complete Medium for Nephelomster flasks ﬂ\g 7_0- ggg_ 800-liter fermenters
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The cylture was plated onto Mieller-H nton agar plates. yeast extract
dextrose and rabbit bl ood agar plates (Merck) at 37 C and tested for
agglutination with N. neningitidis gE®Q36Bi18BI serum The growth on

Muel | er - H nt on agar pl ates, yeast extract dextrose plates and rabbit bl ood
agar plates was nor nal ang é gisggé utination reaction was positive. For
this batch. the final O 0 at 660 45 m crons after 5.5
hours. c. 800-Uter ProducLrghuEamberaeid Approxi matkty abliterters of seed
culture were used to inocy gage a sterile 800 litergfgr conta| ni ng
568. 2 Ilters of conplete ﬁﬁ ction nmedium (see befow) The batch was

i ncubated at 37 C. 100 r pNRpAPR, c8NhYAROUS ni nut e afr> sPh b and const ant
pH control al pH 7.0. 50 NygH.C1 Bef ore the batchyyas g,/m;pgéyat ed, the
culture was plated on I\/Uebl gr-Hi nton agar pl ates, 61% ﬁ;ﬁact dextrose
pl ates and rabbit blood a G plates at 37' C and tes ) & gI utination
with N. mgningitidis group~-Byseéinermor. The grow 0.02 d)fEiter - H nton agar
pl ates, yeast extract dextrose and rabbit blood agar plates was normal and
t he aggl utination reaction was positive For this batch, the final O D. was

2. 24 thirteen fRidns @blsdiich'syesstitiaysat) - 3. Conpl ete Medium for
Nephel onet er f1EgH5dRy ofiNEb Ydast ERiEt viiida) Wéﬂrin .8 111678 Of ditifled_water. The solution was dlalyzed in

_~t ERO 1@1AnBSBOC-BY Asifol MBerAlidlysi | uritsavdthCthi@€ iHIDSM cartridges. The dialysate andl 384 gm
g/lTter NaCl mMgS0s.7H.0 and 3200 gm dextrose were dissolvedinGheddidlyskte landbthe total volume brought up to
Na2H PO4. anhwyenitersSwith distilled water. The pH WaHadjjisied toc7.4 MIHIEOH and sterilized by filtration through
1 25 g/ liter Hlipore (0.22 ) and added to the fermenter containing Fradlior0O® g/l iter 10

(r} ei ne HEdr the Nephleometer flasks: 1 liter of Braglien ¢/ahd e mi ﬁrFmtuqn(mwsa(a@lmsaoh the ol vaas

yeas di afdysatediystddiBF.0G R vith NBDH.co Yeast Extract were dissolved in 8.4
liters of di stfothe@0-iertfermentsrit.8diters af FigetionAsndiBAR| m} obEragtipn B grere adqedﬁﬁw dgrpH was
DC- 30 hol | ow @EWGF&]‘WW with three H OSM cartri dges.
di al ysate and F38 n ifprg obFreslonh andlcle 0, itpesot fiaetion %P@P@B andhthe R
di al ysate and"t“ﬁ ft' é?W/‘ ught up._to 15 I|ters WI hdi Sél |l ed
water. Th& pH ‘”&?1 ""f o)

ﬁﬂ“o
through Mi pore“'@% ;'& Vt&":&g‘ enctr Pgﬂ F%Iheld at
For the Nephl eof® a SET U °I5P @

jﬁ' %?hé'l' te GF'FS Gl |don B
dd d d ‘%' Va cult was
for ment er o 41 ra? | onu@animgvba f Qﬁm %

fermenterg 41.8 FS 0 actlo werea

and the pH was aJsted to 7.0-7.2 with NaOH. For the 800-liter fermenter:

553 _ljiters of Fraction A and 15.0 liters of Fraction B were added and the
pH was ij ustgQgsolaflon’- 0- 72 Wi th NaOH. 26 d. Harvest and inactivation
After the fermentati on was conpl eted, phenol (0.5%v/v final concentration)
was addedst o a separate vessel, to which the cell broth was then
transferred. sﬁ'&tewashmg"u@hctamecdwl d at roomtenperature with gentle stirring
until the culturé was no ronger viable (about 24 hours). e. Centrifugation
Aftgr about 24Fbroesch igdlatich, @ twb hendgatidgram ldliquet of 1é sbovadldw mherdi-icaskitatedepakte vad
was cer nri f uspepkntidt io g0 il aerfidnedt stodia iistillpd) gater. andisliregionaghatically to branute|sksppasine
af t er pheffol Thedispender cells werg peiFted at 20,000 xg for 80 minutes at 5° C (Beckman 19 Ti rotor, 14,500 rpm).

:l'

Step 2. Extraction

46 The washed cells were suspended in 2000 ml of 0.1M Tris-0.01M EDTA Buffer pH 85 with 0.5%
sodium deoxycholate (TED Buffer) with a Sorvall 2 quart omnimixer at sefting 3 for 60 seconds. The
homogeneous suspension was tranferred to 16 Erlenmeyer 500 mi flasks for extraction at 56°C in a
shaking waterbath for 15 minutes (at temperature).

The extract was centrifuged at 20,000 xg for 80 minutes at 5° G (Beckman 19 Ti rotor, 14,500 rpm). The

60 viscous supernatant fluids were then decanted (total volume = 1980 m!) and stored at 4°C.

The extracted cell pellets were resuspended in 2000 mi TED Buffer as described immediately above.
The suspension was exiracted for 15 minutes at 56" C and centrifuged as above. The supernatant fluids
were decanted {volume = 2100 ml) and stored at 4" C.

Step 3. Concentration 9! Ultrafiltration

The exfraction supernatants from Step 2 were pooled (total volume = 4005 mi) . Two liters of the pool
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sO i kga B. Isolation 86 Step 1. Washing of Bacterial Cells For each
isolation, a two hundred gram al i quoEng1 ?Qqépove 0. 5% phenol -i nacti vat ed
paste was suspended In a 800 nl portron o erile distilled water and
stirred magnetically to granul ar suspensions. 40 The suspended cells were
pel eted at ZreOfishetsdd i aBD et New BRundickSfermientétids GksaB Nuttddied! to & Wilkpore HeflichDfilter
rpm . Step Zppakatds’fed wiin twb00.45 micrbh Qulapdid) Membraitel $1/2\84. &. Sudsdaciéhi arhé Rxtrd0&ipert
of 0. 1M Tri SwtentGibdhalDBA2EL favie feirhedtafionwedsll throghous th ioo-mirtis @siyainatiat @odedsEMhe
Buf fer) w t sarapiéeasihdentpategi tenfdld atren iaverage tranaerstzdnd ipegsu® of 27.6 8 seconds. The
honogeneoéls suspensi on was tranferred to 16 Erl enneyer 500 ml flasks for
extraction at 56 Cin X shaking waterbath for 15 mnutes (at tenperature).
The extract Sirsh Geliastion pndiWeshing oftte Sdypedrataly 60 minutes at 5 * C (Beckman
19°Ti rotor, 14,500 rpn). The 50 viscous supernatant fluids were then
decant ed (tot aThe\fQ}meme BiepB @9?) mp) wgs Bqﬂt')'f'-'é tatpeliet theserqtyre REgtein Alc16R.B0C00K) fpr 2
pel | et s vi@r Soyagds émaﬂﬁ"i s qupsmelssts yers deqapfadiand issaipedt o| v
above. The sus Y‘éﬂ?‘?‘é@ ‘P&rawsa'ﬂﬁmtsg@%d S'GTE@ Biffer Q%On‘f“r'?“ﬂﬂg%(ﬁ

b IIy as
Sored's A% '3 by % g fa;; 'HS‘H nﬁ%ﬂ;ﬁﬁ aFe
t t
supern ::;of ;%g dgﬁg ik msheaazecpn ukpaaisy) gl i

Br unswi ck ferrrenafsa |on vessel attached toa MIlipore Pellicon filter
apparatus fitted with two 0.45 micron durapore nenbranes (112 sq. ft.
surface aregjlep sTRGofeN sidrdaudUPer - natant was held at 25 CIn the

f er gent atjpon vesser—througtout the 90-m nute concentration process. The

sanpl'e was congmghiasiial Boteingidlictd FonPéieslid wéW@JsﬁG\@eJ ih SRR Wil Witk 3 DWES 08 bnd a
27.5 psi. 6 Dourkd hémogemier ROhduR complete \éidpbrision. AOfowky FRotéRE taic P €7.0HHEINEWER obaied for
retentate f tmgsusiengion3 AR poiftl 200kiSof ARIdpbitslof Were ra3erdei brikpekifents Gse0 ThHEBmaining
protein at bok, siépensicn @O MIY wao ditufedU 8.0 gl with (1BEC kinwiass] Bistilibd wateO rThe Jduda@D
rpm . Theess sysporaloavas covtrfidged @t 32)000 kg ordi5chhintearta eider itTdl @ggegatee (Beciadn| 45t B reT €
wei ghed (8. 120prpmE) and t hen suspended in TED Buffer (190 ml buffer; 20
m / gr am pel | etThe rauparestdnt; praduch was witiadsawnr causfulyn y Rip8ato rreeid the reoty @ggregete. péfibie The
suspensi on WAeduet wap daboled] (wlumess 1625 M) arg afiqutstwere dasayved davysterilly @ncepyrpgen dstG0
m  Er | enney &rodpat elpyigiaens)- The Riodust WW’%gﬂeﬁs?P Grteqg Pulk enfl psef in genugation BEBHIGD0
xg for 2 FMofMe itaes analyticaiychmreaisrizgd; The Yipld wes-9.5 my LaynoPrpigippram perioinalsel pasteant
fluid was is decanted and discarded (volume = 190 m ). The pellets were
wasthed a second tinme in 190 mi of TED Buffer, as above. Stop 5. Recovery of
Product i> 20 The washed protein pellets fromStep 4 were suspended in 100
m disti Islsed water with a glass rod and a Dounce honpgeni zer to |Insure
conpl et e 'Suspension. A Lowy Protein value of 17.0 ng/m was obtained foi
t-his suspension. At this point. 200 ng of the suspension were reserved for
experimental use. The remnaining

l\_/.

40

50
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bul k suspepsion (91 mM) was diluted to 8.0 nmg/ M with 102.4 m gl ass
distilled water. The aqueous 25 suspenS| on was centrifuged at 12,000 xg for
15 minutes to clear it of aggregates fﬂé@km k5 Ti rotor. 10,000 rpm. The
supemat ant product was w thdrawn carefully by pipet to avoid the soft
aggregate pellet. The product was | abelygghievelynme = 182.5 nl) and aliquots
wer e assayed for steri rogen roduct, no rogens). The
product was stored at #%’M%% Mtgﬁom%niw QNjati on at

which 30 tinme it was anal yticall y CHEMTORIcBSSRY. DAPE Yield was 9.5 ng Lowy

Pr ot ei ni grsam of original cell pasfe. 36 40 45 50 55 21 EP 0181 188 01
Tabl e 2-1 MENI NGOCOCCAL B SEROTYPE 2 PROTEIN SOLUTI ON CHEM CAL ASSAY DATA c
Assay Assay Resul t ®ssi¥gn 10

Lowy Protein 4.1 ng/m Nucleic Acid* RNA
(Bial) 1. 8% DNA (D phenyl am ne)

0. 6% Neut feal Sugar s* LoWL¥ one 4.1 mg/ml 1.05 Sialic
Aci d* 3.0% 25 Mol ecul ar Wi ght SDS- PAGE
40, 000d 30 *cCal ed srcent of Lowy protein. The following
procedures were ?é"r rmng the assays: 6 ~1. Protein - as In

Exanple 1. 2. Nucl ei cmﬁmmial(iol or devel opment was) gdaserved with the

or ol r®waction (Bl onded to 1.8% cal cul ated as
a §€Pcent age of the g’#@ﬁ%&@&ﬂg Fl’on The di | am'ne test for DNA

I ndi cated a 0.8%DNA content cal cuI ated as a percentage of the protein in
the bul k sol utio %\ie g%a Sugars - The neutral sugar content cal cul ated
as ercentage o pro ein s found using the Enthrone colorlnetric tst.
(Scort an®f Mel V|n Afnthromem 25 1656, 1953). 4.1.8%lic Acid - The slalle

acid content was found usi ng the resorcinol-HC method (Svennerhol m
Bl ocH m |Iiohys. SiA ti%: 24, §04, 1957) .

3.0%
26
Molecular Weight
SDS-PAGE 40,0004

30 - _ . :
| Calculated as percent of Lowry protein.
Y

The following procedures were used in performing the assays:
35 1. Protein - as in Exampile 1.

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

L 3. Neutral Sugars -~ The neutral sugar content calculated as a percentage of protein was found using the
anihrone colorimetric test. (Scott and Melvin, Anal. Chem. 25 , 1856, 1953).

4. Sialic Acid - The sialic acid content was found using the resorcinol-HC! method (Svennerholm,
Biochem. Biophys., Acta 24 , 804, 1957).

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

40

45
EXAMPLE §

50 PREPARATION 9!_‘_ _H_ INFLUENZAE TYPE 2 POLYSACCHARIDE N MENINGITIDIS B SEROTYPE
OUTER MEMBRANE PROTEIN CONJUBATE
I. Preparation of Dowex 50X8 (200-400 mesh) in the tetra-n-butylammonium form

86

360 ml of fresh Dowex 50X8 (200-400 mesh) strong acid cation exchange resin (Bio-Rad) was charged
to a sterile chromatography column and washed with 1500 m! of sterilized, distilled (sd) water and soaked
overnight in 800 ml of sd water. The resin was then sequentially washed with one liter of 60:40-sd
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5. Moliecul ar Weight - The nol ecul ar wei ght of the nercaptoethanol denatured
protein as determ ned by SDS pol yacrgég 'edqﬂgﬁk el ectrophoresis (Nature
227: 680 (1970), LKB Application Note 2‘?) XAMPLE 3 60 PREPARATI ON OF
H. | NFLUENZAE TYPE b POLYSACCHARIDE - N. MENING TIDI'S B SEROTYPE 60CUTER
MEM7RAN- E - Pigairtrhdthanbl e G 80:60bsd Wiitéinmdthaihd), Gd Gite 1%\0E¥d dloKOThb 24300 who GheABfelilized N
t he tetra- nbpedaking MBE0I rminef ININHYABEHIcHS @cia (200 fmi fFHOR Siutddors@an mOMh watidOTHOBridah)
strong aci dresiniwas AgeaX 0.5 AgEandatenwabHsd tredofbkcesdacidomaHg®d to a sterile

chr omat ogr aphyroahis aolimanas arcddeed Yoot of 200 mikiure fof 84te10% itatrelslitylaghim®bitnh [hedtoxided )
wat er ands sehblkiedasopesioiated [irough tHe08sinrlintibthe etluentiverbasicl ipE ™ 10k Theresim wast weshed free of
sequent i al | pxocesestimeei with adprosimatelyi 2 liters off wali® arkDiherclrafderred tobePst@ileljgrl THeG®alieffluent was
wat er : met hastetile angipyrogen ¥ee. 40: 60- sd wat er: net hanol, and one liter of sd
water. The resin was then sterilized by soaking In 650 m of 3N
hydrochloric acid (200 M HCl, diluted to 800 nl with water). This

aci d- f or rie r d<firepatstion of thedetrear m@imﬂp@ﬂnﬂMﬁa@epws aci d

wi th H20. Toth|s col um vvasthen added 700 m of a1 m xture

wat er : 40% t et Ir m’ﬂ""ﬁ Fren wag;g r‘”é’b?%&%ﬁf '1“?1?’19 i ehe
resin until ™ 'P"H'@ andh then an-p| t'°f' §? '°RA‘E§

excess base : T\’% §'mb‘f’ R f mg:f’i
st é"” € J mmnm,ﬁg Sg»rlgv%:g" )Fr(llé F sur aﬁpﬂ wnh a ]An%pump

Stirring m&lﬁ%ﬁdﬁ‘%@&aﬁ &Ha ﬁd? p amu&h' d&{ ddl as B 0. ANBR! df Hoo
sol ution. Thenwdh hnb&@é &t &, QHd mmtobﬁanm sffhe 26 MIRBntribyethibe Orhi x&ﬂﬁ@ﬁueé%mded
(200- 400 e suallt £iidhd el tafdd Z50THN RurB bt Vasks) Yasbled A magx FRA{aliGit: w4l 166883 and ROndl
of water wag veseleand pyrége®@e. The col umm was topped with water and pressure
was appl ized wiThé centdnirogl the ixfladks were trgienan drl lcb-@cetohés appdidel lho tivo pérabip 3 obtief tayuum
fracti ons weaslfolds lahe yohilized) Thé eaculing msaifolie werecremdbved folte latniniretiow(Ho6d anld) the fledks
each t ube wesossisandcsalédin sleriljzedi peperttiags. i Thbsebweren giprbd/ Inneg demsicatop pyen L Geatrelbryhigh0
al al i quot , vagsirmendoat 20E€.iA dry memplié iag theciame Kgsgihe stading Hik 0 a 20  sil i ca gel
plate. The plate was sprayed with a Cei V(SO 2/ H2SQ& sol ution (1% CelV (SO 2
in 10% addeous sul furic aC| d) , heat ed on a hot plate and the "organic"
al i quot s weMePrararation ef PolysacghardeBulagediaming\iddy ﬁﬁi“_zl% m fromtubes 2, 3,
4, \and 5 were corrbl ned In a sterlle 250 m centrifuge tube, m xed and then
subdi vi ded g‘ﬁ anon &M m round bottom fl asks, |abeled A
through F P M B 16 be sterlle and pyrogenfree.
25 Coqusm Sl s S Punoe 85kl 4 o ..ﬁe aswn s and
appended to hobed W e J&J vem ‘%f’? Jfﬁ@@iﬁ g} DTV DA 58 s B vee
‘vacuum mani 1819 wﬁ‘% |g
‘remyyed and seal e | n st eri’lized paper bags These were st ored [ n a
dessi catqp over P20s under high vacuum and at -20" C. A dry sanple had the
sane Kd as biap SAcdib& Hilb &hd redletiohith 1 BlGiamddRinin@n Of
Pol ysacchar | de- Butanedirarnt e —Adduct— ('H'b—BuﬂZ)“St ep A. Preparation of the
1, 4- but anedi arTomeskso|fidini saltion Il) containing 0.84 g of the tetra-n -butyl ammonium salt of PRP was added a
magnetic stir bar and 17.5 ml of dimethylformamide. The mixture was stirred at room temperature for 25
45 minutes at which point almost all the material appeared to be in solution.
80 mg of carbony! diimidazole was weighed into a sterile 6 mi serum vial and then added in one portion
to the DMF solution. The flask was capped and the solution was stirred at room temperature for 35 minutes.
During this time, 32 ml of the butane diamine solution prepared in A was charged to a 100 m! round bottom
flask containing a magnetic stir bar and stirred in an ice bath for about 5 minutes.
50 After the 35 minute stir time, the DMF solution was added, with a pipet, to the cold 1,4-butane diamine
solution. Stirring in the ice bath was continued for 15 minutes, at which time the ice bath was removed, anrt
stiring continued for an additional 17 minutes.

Pr epar at i on t@' aagh

g '? : ?/fgfcc\ggl ‘f &’gg wm{g 8 MRE%cmwﬁés assayed

St Ud fzpr -y at \Jab bV %LIH lut@; 1%&{ Sw |nQ£ea weous
R |

56 Step C: Dialysis and Lyophilization

The solution was then transferred to autoclaved Specirapor 2 dialysis tubing (cyl. vol. 0.21 mikmm; 17
inches) , and was dialyzed In a 4" C room. First, the solution was dialyzed vs. 8 liters of 0.01M phosphate
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5 1.46; grans of 1, 4-butanedi am ne di hydrochl ori de was charged to a 100 m
round bottom flask and dissolved In 58 mMl water. 5.0 m of 2.5N NaOH was
added, adjusting the pH to 10.35. Th&PWBI§BBBIwas filtered through a 0.22
tL Sybron-Nal ge filter and set aside. 40 Stop B: Activation of H b and

reacti on w t h gl CIRYTS A L ntai Po' gq‘ourq
0,08 9.1 hars onm s ‘%tv :g@ta ARIGE ik ;gv*’magneﬁ :
tenperature rﬁ‘@g’ Eiow; ?r“ffbﬂg L biter Gn Qliqub Oy

ﬂ ks were
appear ed {0 ol vwamaeﬁo
a sterile 6 ,ﬁgrumwa andthenadedln one portlonto

sol ution. The fhefisredGhinecBidg thaRiet 468 Amsied of NHPRg.WVas stirred at room
tenperature for 35 mnutes. During this tinme, 32 ml of the butane diam ne
solution prepared in A was charged to a 100 ml round bottom fl ask ‘
cont ai ni Ngp avNPrgERdtioe of FolysactifidesBithnédiaminedibmolicetmide Qidib-Bak,iBrAcpr about 5

m nutes. 50 ATter the 3b mnute stir tine, the DV solution was added,
with a pipet, to the cold 1, 4-butane diam ne solution. Stirring in the ice
bat h was conStepAcRiegarstionld pritwopliesys brombacelaiech ti ne t he ice bath was renoved,
and stirring continued for an additional 17 minutes. 56 Step C. Dialysis
and_Jyophid i za®Bi30 graiia ¢45sovhele)iob bromeeseticlacid and 8:29f (65 mede)todp enittoplEinel\weck charged to a
Spect r opor 225@irelirauod botiomiflasicang diptolved/ip|50 mbmettiyianp diohiqridd (CHzGlo)HEne solutian dasyetired in
di al yzed | n & ige bath S’Ofw "M'ﬂestﬂﬂd Hono10309 (30 immeleheflicygialiexyicardiodiimide.gigspiyed i 1Qyfn! of

0.01 M phospHG. ves e renglion My was then etiediatd " G fard7.28hMeur 5, t hen

di alyzed tw ce TO%""'&”PP@S‘*FV@W‘M‘E%”‘GF“ Iﬂ e dheyfiirate Spncepiyated ito F’éS'I‘BSS'l‘HﬂEH_‘is.
t hen for 1"1 'Hl? ow T9F‘H'é§d¥" %g&?&’dﬁi‘)@ed pfforyling .5 g of product,
water for "ﬁ@ p B PREpliPet WPIGRRGH S
n round bot?'f) ?’1"5‘%’?@“&?‘ |quot was taken for sterility and pyrogen

testing (results: sterile an%aoé/é &{ﬁeeq 6@84%’?1”&&: f these flasks

were 6 frgzen In dry-ice acetone an hod of Section
|1 above. “A total of 480 ny Gwus3®R2t k. 2'I3rﬂ3 Nruér-éﬁeahtneﬁﬁe%'éy | ndi cat ed
468 nnol es of NH2/ g | V.e Pr N

Pol ysacchari de- But anedﬁgm ne Br%’?ﬁ%ﬁizeﬁt)an?d?’( Hro a2 B ACE E.tﬂe'p A:
Preparation of p-nltrophenylThe orfb2MR SReqtzum wag 3D a¢ {45 mol e) of
bronpacet & add and 6.25 g (45 nmole) of p -nltrophenol were charged to a
250 m round bottom flask and dissolved In 50 m nethyl ene dichioride
(CRRE12). The solution was stirred in an ice bath for 10 minutes and then
10. 3 g (60 n¥mep B)Reattiord oemeBakexy! car bodl i m de, dissolved in 10 m of
CH2Cl 2, was added™To T{."The reaction m xture was then stirred at 4 C for
17. 25 housss. Th8o g @CHIPBuAL, pthpatedin GbdibrEN Wbdvé @om\ERsks)) @t didsbivediesy and atph®.15
filtrate conaatinat250 riqowhd \bowss fidsk wittes thagnsit stirl bee. Tocthis eolutie waslatided\ads ragl diost
to 35 m of ditraphényt rbrodazetete (fomeStep & etoys)tired inl of @chtonifie’ and dHermgxtire Wagystiobataid Gad ,
m pA\_85- 87" 23 haarsdithei iransferreditocts” nhdialymisdehingt (Spet@Pord, sef Sectjon| 1) hEnisasolafiont wesrthen
recrystal | i zdialyapf ¢b.dBritpradof 3@tey fopS.2hhaurs@anth thery vs. & freshyl 8 dters at \!atermrpl728h®73 {Both a
Cal cul ati 6hs4T@r C8a6NO4Br were 25

2.30; N. 5.38 The 1003p! of digiysata yvas sequentially filteseg thygughoe 04 v r%vb'ofsNQ@ ﬁ'Bf a"dsa)o 8.
filter. Then it was divided equally into six 100 mi round bottom flasks. then frozen and lyophilized as in

saction ll. A total of 0.28 g of Hib-BuA2-BrAc was obtained. The fluorescamine assay indicates 128 nmoles
NH2/mg, resulting in 340 nmoles bromoacetyl groups/mg by difference. The rate nephelometry assay
4 indicates the same antigenicity as the starting polysaccharide.

V. Conjugation of Hib-BuAz -BrAc to Functionalized N. Meningitidis membrane protein (NMP)

50
Step A. Functionalization of NMP with N-acetyl homocystsine thiolactone

To a 6 ml serum vial containing 42 mg ethylene diamine tetracefic acid and 8 mg dithiothreitol, gas

added 5 mi of pH 11.3 borate buffer. 3.8 ml of the above solution was charged to a 50 ml round bottom

56 flask and 11.5 ml of a solution of Neisseria meningitidis outer membrane protein (NMP) was added. The pH
of the resulting mixture was adjusted to 11.39 with 40-50 ul of 2.5N NaOH.

The flask was capped with a mushroom type serum stopper and the air replaced by nitrogen using a

Firestone valve (ACE Glass Co.). 63 mg of N-acetylhomocysteine thiolactone was added in a nitragen box,
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The 'H NVR.spectrum was in accord. 30 Step B. Reaction of H b-BuA2 36

380 ng of H b-BuA2, prepared In sect |Egn?]'é1l1 ve (from2 flasks), was

di 5solved In 37 m of a pH 9. 15 buff round bottom flask with
a magnetic stir bar. To this solution was added 348 nmg of p- nltrophenyl

br ompacet at eanfl iHeQ8BulRing SolufiorPiRéd\e@ed inthe NS BimSiphdié Blr6UM ferbératuréfbkl 16,1 RoufS] TrisboRtion
was stirred vals tfn Gpglid ol coldi icontaififer20 iml 8NSepRedeed25! (finell Rhictiras @pstatyiSih thelnitogeng
(Spect ropor bdx. Bdion SECWIthM 8 phosphatblbufier aAdl B imi RractivSwete R ifec@Y ahd/asedfed/ by the Bilman
liters of wabe foritidls. Basdinen@paration bOhigh@olecttar welght ids probB) thiol feaSlowdr momtdr whigh
17. 25 hounss rpdeoiatwabettéttedd C). The 100 ml of dial ysate was sequentially
filtered through a 0.45 v. Sybron Nalge filter and a 0.20 u. filter. Then
it was divided equally into six 100 m round bottom fl asks. then frozen and
| yophi |'i zed %ep B..Conjegatioron 11. A total of 0.28 g of H b-BuA2-BrAc was

obt ai ned. The fl uorescam ne assay i ndi cates 128 nnol es NH21rr%g resulting In
340 nnol e¥® br oMeialt 39'9‘% rfqﬁbr were fcamiipgsand prided oy ene of mm;)gon&wa
45 | ndi cat e<2-98rg0f AerRtAcdeastion;Ty), Thisssojutien was:ageq I ‘Rg‘eb‘blb%%@@ﬂ PrnRgEature for 6 hours
Conj ugat i on B cirged de, astedimSpectroRer Fﬂa‘Mﬂi fubing, ead,Aelyzrel atfe fivir P (et o waRr ey '3 haurs:
protein (NNﬁ?‘"s"éP'VS?%ﬁ afrosh 1 ltprs ohwater Jor2# HA®t NVP wi th N acet yl

hom)cystel ne thiolactone To a 8 nl serumvial containing 42 ng ethylene

dl anine t & e%'EC a@ g and 8 ng dithiothreltol, gas added 5 m of pH 11.3
bor at e buffe " the above sol ution was charged to a 50 m round

bottom 66 fl aﬂ% Sl %&Tﬁ&g el § PrE W § t-rﬁzﬁpkﬁg} H Qalcﬁong’%@fo
ad] ys} ed Lo RTSiqhe cand :%ﬁﬁ%m m@ﬁeu&m@ i) in o

menbr ane prqQlLe \

MUSHT00M Y REmaGehtepwith ABREE m’l‘ %moaefﬁze@ to'dhd SrABEntiade Wbel. This tube
Fi rest one Vvayey QuigdASBs (i @liSwetd?, effectingha Eoimpsléte Nis ab hiAdTRE Y86 RhadVBcehtiiugdoae BAGHR
was added i npm, (00,000 36 ata0%. for2=.4nours frhe Qekerd amsame bdt@ntécania| theapbliets Dounce:
sol uti on washomggizédin Bia ohdatét! THRHOMOGERatE ivad PenBRortedPL Steridi15am In@ife debirillgdAbY &hd
Thi s sol ussi aiiuted® 15 e wittewdtdri ed to a col utm contai ning 120 m of Sephadex
025 (fine), whifehagiasata) Cronéraight] asrhaNeamoiibtiod Gaouldnd xolid Bbpesrbd andvibis wasd reinoyatibB a -
phosphat e bushéres mdm)sph inrh ciinicalcentdings avebaut 2500 kppct ed and assayed by the

El i ml n test fThe dbbveoictvatidta soijugaion segd aeatifugationofrodedgés wand @pedtedr twine inglive manner
(1.e., protdihey weiai analyfadoior protein and pelysabcheridecdoglent] SSarboxpmedyihaimoaysteine (SCMHC),
ef f ect ed. %Sthesipe BatioCaiayiibg and mymogedcity. All Feplesi wite serlie et erooar frem (The plhert Pyt are
wer e conbi naiesaMed inthedable Belethe of the 50 ml flasks containing 0.06 g of

H B<BuA2-Br Ac (section IV). This solution was aged In the N2 box at room

tenperature for 6 hopey a@cﬁmﬁg@l to pest&in | € Spectropor dialysis tubing

and di al yzed at, 4 C vs ters of water for 15 hours. then dialyzed vs.
a fresh 1% Iltgeg %&Mn—@—hour syl - Batio  f SCMHCAlvshne

di al ysate (appr dxi rratel y 3B5m ) was tragk@®rred wijtde a pipet,.pon125 m and 7
m fractions toa.two polyc onate centrj e tubes d centri ed at 4 C
for{2 hours at 37 000 rpn?%?OO 000 xQ) ]1.;ndj(g Beckman* I#960 rotor.
-The super pat ant 3f| ui ds wed66decant ed arkBaMe peI | atC® were traf2ferred to a
Dounce honogeni zer with about 8 m of water, honopgenized and returned to
one of the centrifuge tubes. This tube was fiIIed to 25 M with water,

effecting a Cofpl GhdudnES LIRS & BolysaBiilandd o broBR WARS cHaBEtERbS th UGk ontitrhs HHO

reproducibility of the process, and the ratio of S-carboxymethylhomocysteine to lysine is an indication of
4 the reaction efficiency, with a result greater than 0 proving the covalency of the bond between the
covalently-modified polysaccharides and proteins.
The solutions were combined for the clinical fot and lyophilized in the presence of lactose (20 ugwi
polysaccharide’4 mg/ml lactose).

50 .
EXAMPLE 4

~_ PREPARATION OF H. INFLUENZAE TYPE b POLYSACCHARIDE-N. MENINGITIDIS B SEROTYPE OUTER
58 MEMBRANE PROTEIN CONJUGATE “"CAPPED" WITHIN N-ACETYLCYSTEAMINE

The preparation of functionalized polysaccharide, HIb-BuAz-BrAc, is the same as in Example 3
{Sections | through V). The preparation of functionalized NMP is the same as in Example 8 (for the

25



rpm ({100,000 xg) at 4 *C for 2 hours. The second supernatants were
decanted and the pellets Dounce hom)gqepnbﬁd in8 m of water. The
hohbgenate was transferred to a steri 1148 81, ge centrifuge tube and 25
diluted to 15 ml with water. After aging at 4 C overnight, a small anount

of floccul en’%,egﬂﬂb,qo%@(n @Mm&% w@rmved by a short (5 mn.) spin
In a clinical GgRidabd tHRinfth 45M a le@@ﬁ‘()? efhdn asbly) W added 59 mg of
conj ugation ﬂmuﬁ@m dob Garoimaies ms&s&w@wmm v shatd With b BephunK Begassed.
nmanner  They Wi e &R BingZSptaded by aruegealand 1R RGtion WiS @SS RATE. LHRdue ¥ water was added
S- car boxyrget il e sains was Behsferéd\io() 10 MDpolycatSdnile céntriigh tubS lafd tdntrifugedP B2 hours at
pyrogeni ci t y43,08l rbm SriodrBeckman'es T rétbrat #16 T SLipSatenDRds rénficd6d and @ poileliRds résdspohded
are present esith & ihduacel Adrhagedissk V.10 Ral yiS 8 QEB,A0.1M Ephosphate buffer corftiiiigeiios AP of N-

Run acetyldgstddinine, the solution was defjassed) anti aged at room tefrpdrata@e for 19 Mdi'sl ysi ne 1

105 it was tHad @ntrifuged as above (43P0 rpm, 4° C, 2 hours, 7501 Totd@) . The pellet was susgbbded

1700 10 (without Gxfinogenization) in 8.7 mi ¢j Wete3and recentrifuged as abib@6 The resuitant pellet was resG9eH
.09 ded withQIRmagenizRting in @5 il f evates; andf thenhdilutec to 39 mF withowajes afferting br equeeys

protei n whi ctvseansiemeftey jcarpedt Meduglonj ugat e confirms the reproducibility of

t he process, arfhe gnlysis gtthecopjugate was: boxyrret hyl honocysteine to lysine is an
I ndi cation of 45 the reaction efficiency, with a result greater than 0
pr&ving tKe covale of .th ond between,the coval entl ys; | £

pol ysacchar | des gﬂgYéPﬁF& 3db°The solu FSﬁgk‘lﬁere conbi ne%i%r"jot‘%gncl i ni cal
| ot and |yophili Coticentidatimnesence CbntentratidéRO ug: nCongemtrakdonari de/ 4
ng/m lactose). 50 4 PREPARATI NFLUENZAE

POLY(S SACCHQ\BI DE- N &Eﬁ%lu SB SERC)'I‘%EE]&#:E&i 55 NEI\/BRA-II\-?EHEIZ%UTEI N
CONJUGATE ™ CAP EDI W THI N N- ACETYLCYSTEAM NE The preparation of

functionalized pol ysacchaiggipcod bsBMAC/Byésnei & ghogsarre as in Exanple 3
(Sections | through V). The prep ara%byggof fun &g zed IS the sane

as in Exanple 8 (for the Bscarbexygme ¥sksan %ﬂ'b?l Bil&0p B
(I'1'1)NWP gpnjugate) Section IVA. To a flask containing 4 ml of thiol ated
protein (5.6a noles SH by El Il man assay) was added 59 ng of H b- BuA2- Br Ac
(300 nanonol es bronpacetyl by difference). The flask was sealed with a
septum degassed. with the air being replaced by nitrogen, and the sol ution
was aged forP#MRESurs. 6 Ml of water was added 5 and the sol ution was
transferred to a 10 ml poI ycar bonate centrifuge tube and centrifuged for

hours at 43, 00 g
‘ 53 éﬁ&@&s@@éﬂ@m
acet yl cyst ean ne,

d and JEST] -
of ”?'SHS?”O _ mmﬁ&@uﬂm ;

the solution a3 &s&' N L ol mshSrao Bt ol
was then é%n mﬁ f %%ﬁgb: s, EEV "s&é’ﬁﬁ& pFek;Sisf?he
pel | et was Sigw@ anb@lh‘é% e, ahd 1S tosultd o Gbditedd Tm@ran@@

recentrlfuged a-ga gigoftﬂ' @onfugﬁy wisant pellet was resuspen- ded wt
homigeni zation In 2 m of water and then diluted to 30 mMl wth water

af f or di ng 4an aqug ysasgg niéon of t eoteigped pro/dli-%ttein Yield

N ANIMA

Concentration Concentration  Ratio Ps
. 276 ug/ml 2.38 mg/ml 0.12 6.1%
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The anal ysks of the conjugate was: 1o Pol ymacchari de

Protein RI B/ Pr ot ei %téﬁat i on
Concentrati on Concentration 1 Ag/ m 1200
yg/'m 0. 157 Spinco: SCVHC/ | ysine a 0.096

8- car boxynet hyl cyst eam ne/l ysine - OMANPLE 5 30 ANTI BODY RESPONSE
TESTS IN ANl MALS WTH H. | NFLUENZAE T YSACCHARI DE- N MVENI N
- Bi TI DUTERW Ei R ARCREI N 8%rBuCAnEibodys Responserof IGR/BarMige tape b

pol ysacchar| de- % wea'x@és iinﬁmﬁi%%ﬁobmﬁ ayt thﬂﬁéﬁﬁé@etfgétﬁ' n conj ugat e
prepared lsyophi ed accOr di_ng E:roce reor exanpl € 3 was tested for

i mrunogeni ¢ resBBigﬁ‘?‘Hhﬂ FﬁPﬁP&Si&n opdugateRonkeys of various ages, and

the results were tabulated in Tables 2 and 3. The anal ysis of the conjugate

was: 40 ol yzaccl nar1 de I-"_iEI m,. PSTProtein
Yi el d Concentration _Concent r at P&ﬁ er (GMT) ng;ap/m wl
Ps 45 0w 276 pggmhgle 2.38 thb age, days* 0.12

6. 1% 50 26 EPO 161 188B TABLE 5- 1 Serum Ant | body spo of Ha M ce
at Various Ages tttr=Grt—trf uc.,mé e 5{'? 28 ié:R/
Pol ysacchari de- Bs of b rpdbmagqhasiﬂpﬁx Titer (GVI) ng ab/ al 70 Sanpl e

sk | vt g, s

coRj ugat ed® 8645 15860 201* age at" 1
the first injecltioo..aceiniected s ¢

b:c e'([jhdaﬁ 21| fl* seﬂg’léaiﬁ ugat 2|B.me7o§h'ih6§fﬂ.ﬁs%| B.ngtéetli)&n-%ﬁiceghe potency
0 e H. Influenzae e_b polys ri de_conj ygat e_was }es in mce
and(the regsults shoim %gﬂb?e Cs. "%ﬁ& goHPd&aiel“grBVeﬂaY% éﬁ‘i}f‘ghl y

| munogenic. TABU SbledOday 21. Thym ¢ Dependency Studies in Mle u
Athymc) mce | gwunggesge des N Peelld’ 282 aTchYIR B11 groups.
25

The potency of the H . influenzae type b polysaccharide conjugate was tested in mice and the results
shown in Table 2. The conjugate proved to be highly immunogenic.

TABLE 5-2
% Thymic Dependency Studies in Nude (Athymic)
o/ Mice Immunized with H. influenzae type b

Polysaccharide-Protein Conjugates

36

Dose RIA Titer (GMT) ng ab/ml
C Sample t 13 Bu/Bu Bu/+
~ _Polvssccharide IMice* Mice®
40
H. flu polysaccharide- (1) 2.5 1,802 11,362
protein conjugstes (2) 1,304 8,712
“ Saline control ) - S0
2 55
% ' 4: b ds

50

The response in Nu/Nu mice averaged about 15% of the response in Nu/+ mice, indicating that the
conjugate was a thymus-dependent antigen. :

&6
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Pol ysacchani de- Prot ei n Conjugates 35 Do =A Titer (SW) ng sb/al S

_npe Ss Fuj Poilvcsaide KimC *!'ce* 40 H flu
pol yseccbhai de- (1) 2.5 1,80BP 0161188 BY 362 protein conjugateu
(2) 1.30 8,712 45 saline control (1) -

so J2) S * ice inileted aubeutous? %&%’:ﬁ bled Sn day 21. 80 The

response in Nu/Nu m ce averaged about e response in Nui+ mce,
i ndi cating that the conjugeremwistibody nResponss @dnRhesusgdankegs 27 EPO

161 18.88'1n;TABLE eéj%]@*h d%@@%%l%ﬂ&éﬂirimm zed

with E. influenz Pr ot ei n” Conj ugat es Rhesus
RIA Titer (GMPF)O'?J a%?hﬂ“!ﬁtes Monkey Dose

days Age*- Pol ysacchari de 0 14 28

42 2-3 nonths ° Z0 1TUQ 50 "')le }9 3036
4 mont hs Rheguys | g : RYA Titex;GMT) ng3ab/mls,g 1g
nmont hs 10 Mottkeyld Dose 124 5858 4&$8 7447 * Three
nonkeys per group. 20 As sho ' 0h 16 i i ntlL,uenzg b

pol ysacchari de co# 2 ' ;
nonkeys if vari @3 am:asthal SoO. 250 Eg(ANPLE 6 TH}J CO\IlllJGiATI mlSO:3036
PNEUMOCOCCAL POLY TYPE, 4 9F.. AND OUTER JVEMB L N EVWESERLA
MENLING TID36S so 1%%@%)5 on E?& E% tet ra-n- gﬂzyl Wmﬁnl h@]}-gal g‘ié\l
Pneunpococcal Typet8 : fitted

w th a magnetic stlfﬁ@éenﬁggggg&g}gug rrg of poI ysaccharl dA 35 type
| 9F (Merck) and nut es.

The{sol ution was then applied to a 3 ml colum of Dowex 50x8 (200- 400 nmesh,
t et r abut yl#Anmoni umfor? eluted with water and collected in a 25

Eri enmeyer f1 adie shawdin 6?'%?1%"W F%P%‘Q@Wr“l‘qﬂ?d@d?ﬂhé'ﬁf‘“@ﬁem
silica gel pfregpose ‘§[§\h9&5’§ﬂ‘°05°¥§1°f OUR agep)also.

%5 EXAMPLE 6

THE CONJUGATION OF PNEUMOCOCCAL POLYSACCHARIDE TYPE 19F AND OUTER MEMBRANE
‘EGT'EM F NEISSERIA MENINGITIDIS

- i: Preparation _o_f t_r!g tetra-n-butylammonium ggl! _ch Pneumococcal Type _1_9f polysaccharide .

A 26 ml round bottom flask fitted with a magnetic stiner was charged with 50 mg of polysaccharide
35 type 19F (Merck) and § mi{ of H20, and the mixture was stirred for 20 minutes. The solution was then
applied to a 3 ml cofumn of Dowex 50x8 (200-400 mesh, tetrabutylammonium form), eluted with water, and
collected in a 25 m{ Erlenmeyer flask.
p The solution was assayed for polysaccharide content on silica gel plates sprayed with CelV(SOa)
M280: solution, then heated on a hot plate, rasulting in the aiiquots containing polysaccharide being
40 detectable as black spots. The solution contalning polysaccharide 18F was freeze dried and 52 mg was
recovered.

ll. Reaction of the tetrabutylemmonium salt of pneumococcal type 19F with carbonyldumidazole followed by
45 reaction with 1,4-butanediamine (10F-BuAg).

Step A: Preparation of the 1,4-butanediamine solution

50 40 mg of 1,4-butanediamine dihydrochloride wes dissolved in 1.0 ml of H20 and adjusted to pH 9.15
with 2.5N NaOH.

Step 9_.: Activation 9! type Ef polysaccharide g_rE reaction ﬂt!_w 1,4-butanediamine

To a 25 ml round bottom flask containing 20 mg of type 19F polysaccharide in the tetrabutylammonivm
form, was added a magnetic stir bar and 4 ml of dimethyl sulfoxide (DMSO). The mixture was stirred al
room temperature for 20 minutes at which point all material was in solution. 5 mg of carbonyldiimidazole
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-12804: solution, then heated on a hot plate, resulting in the aliquots

cont ai ni ng pol ysacchar| de bei ng 40 g ? 3 as bl ack spots. The sol ution
cont ai ni ng pol ysaccharl de 19F was fr ri e and 52 ng was recovered. I1.
Reaction of the tetrabutylammoni umsalt of pneunococcal type | 9F with

car bonyi di i njsdaaedeank e @Ustch Wis stfred P 0 trhifRles\dt trboml. tdRipbradA DaRg I8s time, the 1.4-
(1BF- BuA) . JuRediminers6iidh prepared MTstdpewds chirgbdifoa@schiating ®otfor Aakk With aGhlagnetic s#0
mg of 1 , 4budanasicktined inan e ugeirieraibb@ 5i inutesa st ittS30l itles stir imd) tel DMSO $dRBoncwred
adj ust ed t o gabédd with a pipeti fohthe?cdid\1 MNadthheditihiag stlutioACStiningtin te il bathyyee ciifihued for 15
pol ysacchar | rleutesnet which e tha icaibath whs refolzadt but efitringwas eor@iGueidoran 2dditivhal 1 Hmindtes al
bott om f | askoawtemperstisag 20 ng of type 19F pol ysaccharide in the

tetrabutyl amoniun form was added a magnetic stir bar and 4 ml of dinethyl
sul foxide (DVSO) . The m xture was stirred al roomtenperature for 20

m nut es at %P'ﬁ?“dd-lvwhfﬂﬂﬂ@h al was In solution. 5 ng of

car bonyi d# m dazol e 28 EP 0161 188 Bl was added and the reaction was
stirred for 30Thei Wlyinswagtthandiensiereadje Saeqlpeor W?‘Y#fg‘“‘?‘?ﬂ and; diglyzed gy 4 1C room with
but anedi ar ni$i@ng Jhe,sokdign P% a'r‘ﬂﬂsz "St '%\'-"MEM osplAlRbyfler 8t py7.Qyfor P(ﬁ'&‘ﬁﬂ "he“
bot t om f | askd' iafyzpd,vs 4"?&' hasphate pyffer DF" 8e'l?“'|'s Fingly., the-sojytion yas gia

5 mi nut es h?H"‘h "@?‘T Y’“t 8I°t1'f’? T?;;g[ 'Qﬂj 6‘“"9 0:
wi t\hoa pi B ; 0&] ‘8"‘1 ‘tﬁzbﬁéﬁ resexered- Sy ’EFF?’B'H" Sy Jeicpigd ('9P PaNEmYiese”
bat h was co '1 5 mnutes at which tine the ice bath was
renoved, but stirri ng was conti nued for an additional 15 mnutes al room

t enperat ure. ey | L1 | on 10 The solution was then
transferrgd '?MMWMN dialyzed in a 4 Croomwth
stirring. The solution was first dialyzed vs. 4 titers of .01 M phosphate
buffer at pﬁigggﬁam&fw@z then dialyzed vs. 4 llters of .01M phosphate
buffer at p ~for—8hours: Finally, the solution was dlalyzed vs 4
liters of watefs h@bt fOF!BAN, PreparbtfinA0AYdV Wik s0BFondddan 2iny P BH l9i18 ®okfeR Mk FmiFBunaf
t he but angsdigefionnflaskl @kt & Mbgnew bif bar and stired oD 0 PMulgs atic ABmatekal Kat YondBrAZgiutioR To
recover ed. FRhisisohdicroeagiatdedas mg\of p-hittophaiyebrothbidetnia Bissadles & 00d miNfacatmitrind. The mixture
mat eri al . | |vas siReact it 00) fop24 b&iirs But/APanstbrted tp-Spedhbmnp [2aaisisulinyo Tie st diah2ed Blcep
A. React i on agéinst 9 iterB10f\R-01 Shergample wa$ freee dded apd 8 g o the| brorhoagéfpieted desivative of 19F-
suspended | rBud: (1BF-BiAxBrAchwaedblainéd.cr in a 25 m round 2 bottomflask with a
magnetic #tir Bugrescaminesessay mdicatest 57 manpmales dNz(me: irgsulting inn#d earpmples efdoreragresty!

i nto sol uti dPuPsRg. by diferansp.ut i on was added 15 ng of p-nitrophenyl

br dwacetate dissolved In 0.2 nl of acetonitrile. The nixture was stirred
at 4 Cfor 24 hours and transferred t 0980 Bgtro or 2 dlaé i S tubi ng, Thi s

was di al yze({-‘éﬁ%ﬂﬂ%a{ AQF-BufeBriic g Fu Meningitidis
9 my of tffe onpacetyl at ed derivative of 19F- BuA2 (19F- BuA2 Br Ac) was

obt ai ned. 30 Fl uorescam ne assay i ndi cated 57 nanonol es NH2/ ng,

resul ting in,43,.0an f a EEE y difference. IV.
@nmationrﬁﬁgﬁﬁm& m{ )"L QE ,”Eﬁto,,lg nbrane protein of

Nei sseri aml\/Enl M& 6f(&h§lenediamine tetraacetic acid and 8 mg of dithiothreitol were dissolved in § mi of saturatec
borate buffer, pH 11.30. 0.4 m! of the above soiution was charged t0 a 15 ml centrifuge tube and 1 mi (13.7
mg) of a solution of Neisseria meningitidis outer membrane protein (NMP) was added. The solution was
degassed and placed under Nz atmosphere at room temperature for 16 hours. The solution was then
diluted o a total volume of 25 mi, by adding 1.1 m! of pH 8.0 phosphate buffer. This solution was then

45 applied to a PD10 column (Sephadex (325M), which had been pre-equilibrated under N> with pH 8.0
phosphate buffer. The sample was eluted with 3.5 ml of pH 8.0 phosphate buffer. Thiol content was
determined by the Eliman assay and found to be 1.88 umoles/sample. 2.5 mi of the sampie were applied o
a second PD10 column also pre-equilibrated with pH 8.0 phosphate buffer. It was eluted with 3.5 ml of pH
8.0 phosphate buffer. Thiol content by Ellman assay was .44 umoles/sample.

50

Step B: Conjugation

To the 15 mi pyrex centrifuge tube containing the protein solution was added 8 mg of 19F-BuAz-BrAc
ss from lif above. This solution was aged in a N2 glove box at room temperature for 6 hours. It was then
charged to Spectropor 2 dialysis tubing and dialyzed at 4° C vs. 4 liters H,0 for 8 hours and then again vs.
4 liters H20 for 8 hours. An aliquot was freeze drled for amino acid analysis.
Found:
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se (NMP)- , Step A: Functionalization of NVP with N-acetyl hono cystein

t hi ol act one 40 43 nmg of ethyl enedl am ne tetraacetic acid and 8 ng of
dithlothreitol were dissolved in 5 mMERP16LIM Bl ed borate buffer. pH 11. 30.
0.4 m of the above solution was charged to a 15 m centrifuge tube and 1

m (13.7 ny) AUl of Nel sserl a meningitdis outer nenbrane protein
(NMP) was add gﬁ‘a x@ ?egg and pl acd N2 at nosphere at
roomtenperatq{, ,9&,, gys hes on was then diluted to a total
volunme of 2.5 m, by adding 1.1 nl of pH 8.0 phosphate buffer. This

sol ution was theni 45 applied to a PD10 col um (Sephadex &5M, which had
been pre-equilep bf Gdnfiligatietder N2 with pH 8.0 phosphate buffer. The sanple was
eluted with 375 T~ of pH 8.0 phosphate buffer. Thiol content was determ ned
by the El | man a%eé aiylysateclapphoithtelyol0lnl) wasRndiéritd Wass & pipstitd £polydarbonite cenlrifgh &ibe and
sanpl e wer e ednpiigediati40Cdor 2choara dt 37[00ORPM [(100,000gFR a[Beckman| BB oldr. Theshpathdtdntsplete
8. 0 phosphat gouradf dfcand #hé peliets @bretteadsfexieti o 2 fomvgentbr with- bboft. 2 mp lob Hith athere it was
buffer. Thi ohonmgerizedtant)yretiiinbdram opes Sthencantifufd tabws Biy wamflled.to 30 Bt wih O and
Conj ugat i on FRoertriiuged Bt 3TI00(RPM X100.000- Rg)fatidycC foud bouss Mteesierwing gupieinatant wast roured off and
sol uti on wasthadelistihanogenized im® Ml ¢ HAQ- The/homBgenate was stdred inlapipstic 191l centrifiioe tube and
was aged in testpfoyimywaodstifityat room tenperature for 6 hours. It was then
charged td® Spectropor 2 dialysis tubing and dialyzed at 4* Cvs. 4 liters
H20 for 8 hours and then again vs. 4 |TABLE 623 for 8 hours. An aliquot was
freeze dried for am no n F Ry RlL lys 0.141
LLnol es/ ng SCVHC . 0082 Zgn%‘rj‘é‘g/ﬂ‘ﬁbédﬁ ﬁ#ﬂgo\r}g%ugf reat?lltlff;ﬁ 0 proving
covUncy St eplmumﬁdlﬂught QUWGOQF&IlyQ-QFe'MG&gEFB‘E?%P 10 m) was
transferr & witd, lolsPe? HOMYEARBOPROLIRNConGigatéeube and centrifuged
at 4 Cfor 2 hours at” 37,000 RPM (100,000 xg) in a Beckman 1160 rotor. The
supernat ants

honogeni zer with about 2 nml of pigfe where it was honogeni zed and returned
to one of ,he ce r|f etue.Th| = ,_--. QR+l A, 0 el
recentrifuged od=—— Sl ’ St e second
supenat ant was mlsnd?néf and the peI I et hom)genl zed in 8 n1 of H20. The
honbgenat e was SbE ) 2 pI astb0515 m centrl fuge gt;

g3gnd tested for
| nmunogeni ci ty. | C.
_? rane

| mmuni zed so Wi t '~.‘- nies bEpa e 2l Tp 38
Protein Conjugate Dose jig go Sarrpl e Pol ysacchari de

R AJiter (GWVI nqg ab/m* Ps | 9F-Pro conj ugate 0.5
17, 338 As shown in Table 6-1, the conjugate proved to be highly immunogenic.
36
EXAMPLE 7
-

THE CONJUGATION OF PNEUMOCOCCAL POLYSAGCHARIDE TYPE 18F AND THRICE-PURIFIED
40 ﬁEﬁPmm'(Em

I: Preparation gf_ }h_e_ tetra-n-butylammonium _s_gl_t _o_f Pneumococcal Type 1_!_af polysaccharide.

45 A 50 mi round bottom flask fitted with a magnetic stir bar was charged with 105 mg of polysaccharide
type 19F (Merck) and 6 mi of water. The mixture was stirred for 20 minutes and the solution applied to a 6
ml column of Dowex 50 X 8 (200-400 mesh, tetra-n-butylammonium form). The column was eluted wilh
water and the eluant was collected in a 50 ml Erlenmeyer flask. The eluant was assayed for polysaccharide
content on silica ge! plates, sprayed with CelV (SO4)2/H280. solution and then heated on a hot piate. The

50 aliguots containing polysaccharide were detected as black spots. The solution containing polysaccharide
19F was freeze dried and 112 mg of the tetra-n-butylammonium salt of 19F was recovered.

li: Reaction of the tetra-n-butylammonium salt of Pneumococcal type 19F with carbonyldiimidazole followed
8 by reaction with 1,4-butanediamine

Step 5_ Preparation of !_t_\_e_ 1,4-butanediamine solution
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* Mces injected i.p. on days O, 7, 28; bled on day 35. As shown In
Tabl e 6-1, the conjugate proved to Mi P}Bw?mnogeni c. 36 EXAMPLE 7 THE
CONJUGATI ON OF PNEUMOCOCCAL POLYSA Ii E 19F AND THRI CE- PURI FI ED 40
R SE-ED GLOVUJIfDESTIN) 1: Preparation of the tetra-n-butyl amonl um salt
of Pneunopcoccak7shygé 14Htapstiayhing @mdrbdhidAde i dissolved i P mirbs M 0L thOsH 6hel dolafids
fitted with wasaBeenato 8.5 #it 25NR40HVAs charged with 105 ng of pol ysaccharice
type I 9F (Merck) and 6 m of water. The mi xture was stirred for 20 m nutes
and the solution applied to ar. m colum of Dowex 50 X 8 (200-400 nesh,

t et'r a- n- but yStemBrotivation diclyne) 19F Pelysacchiriderandveectionl withdd-wiahédiavieer and t he
eluant was collected in a 50 ml Erlenneyer flask. The eluant was assayed

f or pol ysaccha¥e @0 dwleusdtboltpm fHask icentainingl 11811eg efstypss gFanaiisacgharide e e tetrabutylam-
( SO4) 2/ H2 SOMeniymufeimowasaasded A anegetie stirdbab ancaS Imb of mﬂ‘ﬂ sulfoxide IBMBO) doromixture was

cont ai ni ng pYmeds plctopmripmeerafige dorgih ainuleg ahwhish S gpaderialrwas drp[selutiopn 13 mg of
cont ai ni né MW@’!&’E’B'H%FP'P (‘f’ﬂ%‘dftﬂi"\ﬂ/éf? ’?‘F’@’@Z@’ Gﬁ"f’éd""éﬁﬂ"“ﬁ??a rbfenlpp(@ture During this
tetra- n- but ﬂ"g “arg &ung prttom flask
tetra-n-but ﬂ' quqc irred ¥ about 5 minutes. After
car bonyi di i 'T‘Sb ?’ pigt plS’ tté\"ﬁ@ﬁl ﬁg@ 4eb”tag‘fd '"ﬁ\:
Preparatign 8 s8 %% e Ice

of L . 4- but rme am ne roc or| e vvas 5567 ved In 7 m of H20 and the

pH of the sol ution was adjustedto 9.5 with 2.5N NaOH s Step B: Activation

of type 19F | eaction with 1 ,4-butanediamne To a 50 m
r ound bottonﬁdwx&o dL hﬁ}ﬂﬂor{lz ng of type 19F pol ysaccharide in the

t et Rabut ybam NpQi ¢4iiflidh Gral iR SiaeUden o Eecﬁw@tataryséwngm Gl stirfilg. Ple SHlubERL k!
sui foxi de ( [idpGlalyzed Ve 4Tiefd bi. 01 M \GRsphhtb bl aaioﬁzwmmeqnatdm,ae . 4 Jifdrs of 01
m nutes at vghbdphatdBiitter at ol pB B €hdurt. FNENG, the) schilion! wasddlalyzbs vE1D iRdrs biGvater for 4 hours.
car bonyl dl i nind 3aiGtof wedtherrii6lRllzeakld BH Mgl of Bl BuBRediMineSdetivaliof ftge 196 pblyfabdn@tfie
at room t enpegreHuiAy) vas fotbvered) Flubrestamineresshyifdidated 47 nbrmeids afmithengs ol ut i on
prepared #n Step A above was charged into a 50 mMl round bottom fl ask havi ng
a magnetic str bar and sitting in an lce bath and the solution was stirred
for about 5 WriReactionsof 195f Budp withheniBphenyltnomeoagetate.r i ng time, the DMSO sol ution
was added, with a pi pet to the cold 1 4-butanedi amine solution. Stirring
was conti nued for 15 mnutes, at which tinme the ice bath was renoved, and
resuned f® $top AiResctiomiof 1967BYe 15 i nutes with the sol utlon at room

t enper at ur e. Ste C D al yS|s and L oph|| zation K> so ut
was\then di al P”ggﬁ%ﬁt ?ﬁ{ °° ?ftﬁ "21'4 "&%\P@ﬁ‘ 5""
The sol uti orf° °\f§ aﬁa f° f '?i §' ) é}% ?'”“

7.0 pH o iy slir, ﬂ% Eeny e :: \::r sus : la:;tze'd
varel 5??648@% “1}" %’W'? ”ﬁ g ke Eﬂ”“ = il ﬁp
a

but anedl am 3{,3“(9 ?)6%3
recéyered. F uorescan#ne asssay te nanorml es of NH2| ny. 25 L1l

Reaction gf 19F BuA2 with p- mtrophenyl brommoacetate. 30 Stop A Reaction

of 1 9F- BUAQy.Thnidiichfot IdkEBURLSrAC BY tGrdnaIdzed andBiiiecentpl So88 GbBulMASdesting PENded
in4mM of pHOTIS Duffer ima 25 m

Step f‘_ Purification g_f Edestin g_ El_gﬂ performance liquid chromatograhy (HPLC)

240 mg of twice crystallized edestin from hemp seed (Sigma) was dissolved in 4 ml of 3M guanidine.
pH 7.0. The sample was shaken vigorously and 0.1 mi of mercaptoethanol was added. Upon shaking,
great deal of foam was formed.

The sample was allowed to stand at room temperature for one hour and centrifuged in a table top

50 centrifuge to remove the foam and filtered thru a Millex-GV 0.22 micron filter (Millipore). Half of the sample
(2 ml, 120 mg) was then injected on to a prep size TSK 3000 molecular sieving column with the following
parameters: flow rate: 1 mi/min.; A max: 280 nm; solvent: 3M guanidine; UV range: 2.0; chart speed: 0.25
cm/min.

The appropriate fractions as detected by UV were collected and dialyzed in Spectropor 2 dialysis

55 tubing against 30 liters of water for 16 hours. Replacement of 3M guanidine with water during dialysis
caused precipitation of the purified edestin.

The entire sample was transferred from the dialysis bag to a centrifuge tube and centrifuged in a table
top centrifuge for 5 minutes. The peliet which contains the purified edestin was collected and dried unde:
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round sbottem flask with a magnetic stir bar and stirred for 10 m nutes
until all material was in solution. 65%‘§m§cg+rt|on was added 50 ng of
p- hi trophenyl bronpacetate dissolved Tn of acetonitrile. The m xture
3s was stirred at 4 C for 24 hours and then transferred to Spectropor 2

di al ysis tubjspsim vt ﬁzor./aﬁrhéﬂaﬁérmedf %Woﬁ@nﬁ?gﬂhd?é f2 h, had ﬁg)swaaftharvaﬁj&red ahld @arried
sanpl e was t§irbghf ibeniceestsisl 19 nﬁ plirtiedBain WikSlsdhdd, PHEDAARI BkiostkEwas\ihicléGonval in
19F- BuA2 ( 19%0 Ml A2sNBgdsdiding/ccanttMofed Mibd dndi ezomagraphed dmSaliitidnalinRa it tle Bame
nanonol es NHgrodeurs.cted thies gurifications, S total OIS RaslisaldiBicowhich Was @ 5iRglPPdakGn By analytical
di fference #d0sKk300Campugati on of 19F- BuA2-BrAc to functional ized and
purified Henp Seed A obulin (Edestin). Stop A Purification of Edestin by
hi gh performance |iquid chromatograhy (HPLC) 45 240 ng of twice

crystal [ zedsm&ﬁunwowgﬁnnrvémﬂc@m&d(@m) was dissolved in 4 nl of 3M
guanidine. pH 7.0. The sanple was shaken vigorously and 0.1 m of

mer capt oefthanoB M@l ebidragdiaming tetragcelici aslg. anddfy ubof meregptogthanpbwere wigeedfie i el pf 3M
The sanpl e wareniding. Jo\ghis solytionwes gdded 14 meraf thedeoruvitiad pdestip grepasesn fAtep A abgyet The pH of
centrifuged msc&'ﬂmmwb‘agﬂ o 85 W‘@é—’ﬁt"r‘ iR N!QJ" s, luionoves Jegepsed and lacedyndey

thru a M1 exMolR 0'9 N'ﬁ? i ?WP? 14 in H&Ff?gﬁtsfm’f fed *Q%\Wﬁr“é'" gy was
120 ng) was Lﬁ‘ ) %‘h ?P"h"e'ﬁ ?P“’g g ew ew?xj'g‘
gg:‘\\/,ng]t WI twn ion ? 8? &W % a had e '1'5] wrtn%
T, 2 E;’;T“f" % o
Repkagenep} ﬁt amdl ﬁ Fl s? S cagsedJ f 3r e% tatT{mgln

of the purlfle edestln Ed‘%he entlre sanpl e was transferred fromthe
dialysis bag to a centrifuge tube and centrifuged in a table top centrifuge
for 5 m nut egtep&r@,,p@gb&,et whi ch contains the purified edestin was col |l ected
and dried under—3T—— EP 0161 188 51 vacuum over Pz0Ob. The other half of
the origigal sasmecehtdiugd tubel cidtaiilih tHeASdobtirCsdiutiol Wast et thg BR brome@etyIRED e 19F
i denti cal st gip@accstitle (TOF-BiA,{BuAd) {sectidn @Yl crhlsisbiutivh wab agildat Bel N, Toxaat foin itdnpeture for
edestin was & hass. étiwas tHew ehbrgeld 1@ SPecirbpod R dilysig tubing cindh elialytoel wvitd, sabtf)aiche vb.i4 ltes ofd
and r echr onavaey faBiheuts. tTh®entickckiatnple was fréezerdried asd a gmdlipertisanas spat dor el acid sibly sy
three purifi cdobngns, lysing, 0198 radflesh®;: ng was | sol at ed whi ch was a single peak
on an anabBgtical 6 8SCNEK 0D0BMeles/mgnnrovigy eqvaiency BT the bdnd hetiveen the|medifiest polysac-
thrice-purified edeseharides@nd protgngry of et hyl enedi ani ne tetraacetic acid and
5 al_of nercaptoethanol were placed in 1 m of 3Mguanidine. To this
solution was_added 14 ng of thrice-purified edestin prepared In Step A
above. The pﬂ%ﬁﬂe solution was adjusted to 9.5 with 20 al of 2.5M NaCH
and the s8f ution was degassed and pl aced under N2. 13 ng of

N-acet yl horn EkﬂSNtB#Oé RERROCURR AU qsrugrggepeq@ podRilcblifue .
houks, 1s EI Y e £ 6 -r—n-mume of 2.5 nl, by

adding 1.4, m of 3M guanidine, and appl | ed to a PDL0 col um (Sephadex CQSM

Phar macl a) er N2 with 3M guanil di ne. The
\Ahb.s&,&a,dofbaﬁm s\rﬁaﬁwlﬁ# it 8f gq B

sanpl e was el me- Thiol content was determ ned

by the Ellmaii 1665mgt e&d o murpdry&aacrh@a@@ab&w g&blaly sbceting! BOhE MbBE TS 183, Fiteh

m of the saq@plspsmRSCanp el 4l §akaé Qissoive@ G0N i BNdter @Ad Hfpied Bl aSOMPERmAGE Dbwe 50 tcaxd

Wit h 3M gusr (2004400 enesk)cationTenthartbedirdsin, Btrébutylamaoniodyligimamechon®n wiélatbd with water and
the fractions (3 mi) were checked for organic material by the CelV(SO4)2/H280+ method. The appropriate
fractions were lyophylized and 100 mg of the tetra-n -butylammonium salt of Step B (ili) polysaccharide
was obtained.

50
It: Preparation of Polysaccharide - Butanediamine Adduct (Strep E (i-BuAz)

50 mg of the Strep B (Ilf) tetrabutylammonium salt was suspended in 2.5 ml of dry dimethylformamide

(DMF) and stired for 10 minutes until complete solution was accomplished. 5 mg of 1,1-carbonyl-

65 diimidazole was then added In one portion and the solution was stored at room temperature for 35 minutes.

This solution was then added to 3 ml of a solution containing 80 mg of 1,4-butanediamine 2HC! whose pH

had been adjusted to 10.3 with 2.5N NaOH, and which had been cooled in an ice bath. The resultant
mixture was stored in the ice bath for 15 minutes and at room temperature for an additional 15 minutes.
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0o content by Ell man assay was 3.24 &Lnol es/sanple. Step C. Conjugation 2s
To the centrifuge tube containing thF (@d@ibhggaol ution was added 7 ng of
br dnoacet yl at ed type 19F pol ysacchar ﬁ A2-Br Ac) (section 111). This
solution was aged in the N2 box at roomtenperature foi 6 hours. It was

then charged t qneRffird PRQheniallzédl %S4 fflerd b0.TNI pRuphatd BUTIZBHY) e finesTBCE ndul TP
VS. 4 |itersheis Wl Blholr respothReh. A fih AafBib ivé &4 MBIRTYI Gwadd Jorl V8BRS Wab oRdiina
smal | porti opopkigatiors Which @forddd 13D Ongodtitkh S8R BY(BI) Dutahd tibrdline alidutt, BRep 18 ABuA,. The
Lol esl ng; s uorescamine assay indiCltddt2 nddoriéléd Niamiges| ng, provi ng coval ency of the
bond between the nodified polysac- charides and proteins. EXAMPLE 8
PREPARATI ON OF STREPTOCOCCUS AGALACTI AE (STREP B-TYPE 111) POLYSACCHARI DE

- N VEM NGVDIISPrEphEatidaOT PolsacohrsBditriot atahi-BioRaEanNdCEUs LEANEBuA-BiAc)
Preparation of tetra-n -butylamoniumsalt of Step B (111) 100 ng of Step B
(111) pol ysacc2asmgef Sppdhiih-Befeawes distolved in\2.510imb pidd bryate buffehand 28 mtgod pofitraphedy!
Pat eni 4, 44 3bromgecetale G4 il of apetonitiile was padeddp $re@plytion. The mixture wasf stipest 14 6 fr 23.5 hours
applied to aamd ten dialyagret 4f C ve AR ltesyohwater far 12 howy e e 14) ltera of watee for alryed
resin, tetrabopiiizationsHiordas Fomenot $ee B BinBufe-Brae Ryorpseaming asienjatieated, 3%, nanpmeles
fractions (3NH¥M ygsuiing ip dZ7 pmoleg b’&?‘@“&ﬂy'cbynﬂl'ﬂ?’l"&l Theymaterial wes fyihsentipenia-bisete
nmet hod. The EﬁRB Y-ate fractions were |yophylized and 100 ng of the
tet\ra-n -Bﬁtyl ammnl umsalt of Step 8 (111) pol ysaccharl de was obtai ned. 60

(111) " pun) BeConblb o EHEE bl ke BHAIFRAIN) ”ﬁm § nSlahs Profin oo
ot otoe g 1 FoiaRleafll o MWEE B P &mﬂ,&% L0 odf-arbonate
m %ﬁ m\.ﬂa% mums@agg P 498’%21‘ e

dl I'mi daZO| € ﬁ4$tq 0“5 bﬂmwgarat%tb‘aff& 0 ining
room tenperat Uy3g rﬁ@&f etidiEniAb iditac btk | sait) 8MPRg bh GiRioBrtEId THe rostisPansiBl wak
sol ution cont addowithla DBLNEY ohoéed&ldi ame bdild Was dhdrgded Wh @SRniiohe RBEl LABKRYA with a
adj usted to 1GermWdp degasidts NadmritrogbnaledMahd ko kwlwkbeedueamal .agl of m-aoetya GEmdtgdtéine
The resul tant ybladkddé.CTheRdsulRhONIRGre Iwas afsat Una& NaasbA el 1Rdlrs 1ab rddnterhpsratare.d Tid pH @&
t enper at ur e f ahienaBjutsiilidecrRto 7125 with R8n@ 8f 1 B12KH,POSNA 28 1mI 10338 phosPratd bURE I the
was then di al ymiegte wsnstérréd th @ cantritdge Guba (Untigd N b Ivad therheshiriged 43MBgvet(h haes, 81 CaS75
for 5 hours, Iatoh43.008 raundAfiér [teLsussratant pasCtemasid\the Pelibi Wasl reslispdnged (s \abové with »
liters of wat dlouicerhomBgenicary i Wars! ¢faiHEE M bhosphptepihiferi Redentifugatinn i(zshateid) of dhéd
32 ngy of ®Bhe Suspensn( followpd b resuapensidh ofiithecpeliiel dudtml StpHe bulfd afforded a Balion Whiase
f 1 uor escam ne thiejieryindigater @atoteljof B2 umelefo Bid| A sontpbexperimest shpwed Fhﬁbib&r'atsP'Qh dm o
Poi'\sacchar de-thigleted-rretin ard smalbmeleylas (910a Pdeply2 dSP‘PlE‘iS"'B) 9 pspt. BUA2- Br Acl 8
my of Strep 8 % Cpni 'G’OAE’ Riilcationstode A! of FPSMW P?J'P |ad‘!?6r(‘éﬁ:'ﬁ" Ne)i24 @t of Sieg P
28 ng of p -nif °B?"8'f%3%°8t'2(@5 urs, it 19 @Hﬁ'ﬁﬁ"l"'“&/\dg Hﬂ%ﬂ wE%H
t he sol ut *dn. ‘SE gat'°"f(a§|
di al yzed at 4 ‘Y ' E:F }(aértab?"(?} i "H %e"z? “93 ?"§) °f'"?.
water for 6 ho”ﬁ,ml";: Syl 818“%?'55' "ga? PSR4
Fl ubcescam ne ﬁ; % S¥™NI - 21y resulting In 177 mo~l g
er e ce

bronoacet y) by materlal was fully antigenic by rate

L).

EXAMPLE 9

45 PREPARATION OF ESCHERICHIA COLI K1 CAPSULAR POLY SACCHARIDE

Inoculum and Seed Development

50 A lyophilization vial of Escherichia coli K1 seed stock (received from Dr. John Robbins, BOB) was
thawed and diluted with approximately 1 mi of Trypticase-hysoy-giucose (THG) medium. One Trypticase
soy agar slant was then streaked on the day prior to the fermentation run and incubated overnight at 37 (.
at which time growth on the slant was removed and suspended in 1 liter of THG medium.

Trypticase-hysoy-glucose (THG) medium is prepared by autoclaving 9.5 liters of Solution A at 121 E
s5 for 90 minutes, then cooling it and adding to it 500 mi of solution B, which has been autoclaved separately
at 121° C for 30 minutes.
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nephel.onetry. V. Conjugation of Strep B (I11)-BuA2-BrAc to Functionalized
N. Meningitidis Menbrane Protein (NMP) A Functionalization of NVP: 10 ni
of“an NVP solution (5 my/n) was chaF8&N&188 Yol ycar bonate 2>

andf uge tube and centrifuged at 43,000 r.p.m for 2 hours at 4 Cin a
Beckman 75 Ti rotor. The supernatant ﬁs rempved and the pellet was
resuspended In 4 m of a pH 11.3 bo containing 33.6 ng of

et hyl di ami ne tet raacetTryptichsd 0¥ brotdl ((BEL)4 ny of dizgy @ hreitol. The
resuspensi on was gffe i e honogeni zer. The Jj{xture was
charged tg a cent?Tfugﬁﬁﬂe{ﬁce?pﬁ%é‘gaﬂh a serum cap, d s®ed and

ni | trogenat ed ande4 o tRlienafagesdded 55 ng of N-acetyl hom®®ysmgei ne 25

t hi ol actone. The gesulgerii 8 ed under N2 for 18 hours at room
tenperature. . TheébH was ttgeﬂrf@ggr%g}ggﬁo?&nder N2) to 7.25 with 2.6 m of 1
M KH2PO& and 2.6 m 0.1 MUHemkarbidedfer, and the mi xtudd mdansferred to
a centrifuge tubeg(un 3l h o boe &( s, 4 C
TI 7!. rotor 43,000 rg?rj!)’s. ftﬁrw‘?ﬁg&sggﬁ%ﬁ#%gﬁ?ﬁgve 'tshé'iggr%et was
resuspended (as above wt é&ﬂe& honogeni zer) in 10 M of pH8 0.1 M
phosphate buffer. Recentrifugatlon (as above) of this 30 suspensi on,

foll owed by resuspension of the pellet in 4 mMl of pHB buffer afforded a
sohugion wWhose thioltiter indicated Solwtfdn® 5.6 anoles SH. A control
experinment showed,t hat ! Iy due to thiolated protein and snal |
nol ecul es (e.qg. hydar ol eég*é??%?ofﬁ'ﬁ@;e)) are absent B. Conj %@aﬁi on and
purification: To ¥’he 4Distbplled waremdnrfitient vis gitedS@omkr N2) 24 ni
of $§tep R3 (I11)-BuA2-Br agéh i xture aged for 18.75 hours at room
terrpsiefatuF‘b under N2. ThQGFn' Xt u'?{e%v\lgls 36 transferred to a 10 m

pol ycarbonate centrifuge tube, and topped with water. After centrifugation
(as above), the pellet was resuspended (as above) in 10 m of water and
recentrifuged (as above). The final pellet was resuspended in 15 m of

wat er (as ,abrermgntaierl t he suspensi on had a protein content of 2.7 nmg/m and
a pol ysaccharTde content of 0.283 ngml. The SCVHC ys rati o was 0.044 40
EXAMPLE 9 45 PRAPARS T QhiwlBFTHESGbditn @hith’hed@ebn itbcuEiil FotnARs &YBt MarEAGEIdAMh DEa 2-
| nocul um andiitBdEsiennidgerdiaskENaTIC WH 200 rpmAstirng idri @ tiopmt(when cell grbwib fvasshséread). Bhis epe
col | K1 seeditertwse ithe( inecidstesdeto f1 ditersDf THG aiadiumoib [ai 14diter BOBBrunswick: Seiwoliic facmegter in
di | ut ed wiss hwhighsheosii flows whsyseit atrd litess/minipte and the Stirreh yasoset gl 208 arm Ther piGyamasitisteghpnd
One Trypt i caelptainggat 88 ior7.Switari0% NeQHorSrhous. e i sistilat BB. rgeeinop vere pbseiyed: he
fer\ggnt ati on run and i ncubated overnight at 37 : at which time growh on
the sl ant was renoved and suspended in 1 liter of THG nedi um

Trypt i case- hifyast and Glegfication THiG) nedi um is prepared by autoclaving 9.5 liters

of Solutiéh A 21 ss for 90 mnutes, thepg coqgling it apd addi to |t .

ngl, fer n g 5 argon 8} i %gtﬂe ny
DT e e e e
BB ) hexadecyltrimethylarmi ronoui g-precipitated (g‘o!ys ri%fwas allowed to s%le out, roth
( M—/ s sampled for inactivation en- certified, nlrxlﬁiei d tory Sharples centrifuge al
100 g C. E}%Qﬂﬁte e§b.000 rpm for 20 minutes, and the supernatant was discarded. The ge!l lla:
UCON LB- 6&5(W$MBS g) was saved for isolation purposes.

Suspension gry_ Extraction

Three peliets from three fermentation batches were suspended individually in 400 mi of 1.0M CaCla and
these suspensions were extracted in an Omni-mixer, submerged in an ice-water bath, for 30 minutes on
setting 2, and combined.

50
25% Ethanol Precipitation o Remove Contaminants

373 ml of absolute ethano! was added dropwise {to a 25% wethanol concentration), with stirring, to the

1130 mi of CaCl, suspension from the preceding step and the mixture was left ovemight at 4 C. The

g5 resultant pres:ipltate was removed by centrifugation in a Beckman J-21B centrifuge at 11,000 x G for 30
minutes at 4 C and discarded.
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(Uni on Carbi de) 10 mM 10 e.
Distilled water sufficient to give - 9.5 liters of
sofution 16 EP 0 161 188 B1 Solution B a. Dext r ose
(anhyd.) ' 50 g b. Distilled water
sufficient t78e eiHahd Presipifaiichlto Bolest @rude Poly saccharide ~ Of sol ution 25

Ferment ati om—The I rTrer—of growiT THG medrom whi ch had been inocul at ed
fromthe agar Z5BE. 6f aeSIute) bMEHOI wes added drogwih (fold TIRTRILE Coricbrivalionfiwith étirfing\itd the
200 rpm st i riegong! éf aleaCsuperstant fluldteom the |ptecetingVidrétiphaion &lep,cint aith) mixilitel wasCdlléwed to
liter wasst Isand dvemighl an# eCltolendurm chiipléts presipitafionoFHBe mdé puigsacthaidd.4l i t er New
Brunswi ck Scientific fernmenter in 30 which the air flows was set at 2
liters/mnute and the stirrer was set at 200 rpm The pH was adj usted and
mai'nt ai ned &ecaerg ot the Grude Rolyssechiefds NaOH for 6 hours, when two sinmilar O D.
readi ngs were observed. Harvest and Carification The final fernmentation
brot h froh abolhe ingeluble pregipitalel wesregayered by oentrifugationin dhotBegknant2l B unita 11,800 @ dpr 30
hexadecyl t r imitesyat Anfroanre washed GPFPW 0 rpl of alspitte pthannh and anpe \with \?"(’ﬂ"? 200/ph Gy
4 hours at Z4cetongwithrheth washes belng disesrdedcthy |iqspivhie Pragych warpther Arled in vacuo at 4 C over
br oni de- pr e@ydews ¢ ddeld 488k hari de was al l owed to settle out, the broth
was sanpled for inactivation and when certified, was centrifuged in a

| aoy at or’¥ iparB! gs centr'! que al 40 approxi mately 30,000 rpm for 20

m nut es, an d was di scarded. The cell pellet (approximtely
66 g) vas sav B8 Siroo 5 RS0 8 ol o001 8
pellets fro Foa i el B R Ay it
. qf 1 .0 t Qoo BRoHoI 8 S il 86 R ) LU, o
SUDITET 9o | 13ng\Bouh GAREHh RAalinefte rysialthg pHandl il bioiehd sofifit B Gidbted BN GAGH3) dXEAb
50 25% Et hangt mbi GntiRbddPdt 1 Pibo %@ BEINiRudsOR 28] th BRUISHHS éraulsibn, Bhd BO aqleblisShases
et hanol was ywgid Do SR bitiactsy, SRV HHRAM BhasssdmE BlséardedOn) , Wi th stirring,
to thA 1130 nimelp deots! BIRSESHeR \didly20d at BEC RF BF Rl GitiS EfaRges 0l gibddQlisitey! whtee
was | eft #Veidhitghine Alal dalfsis rdtid Wwabreatdr @t/ h 160000.pr Ci pi t ate was renoved by
centrifugation In a Beckman J-21B centrifuge at 11,000 x G for W) m nutes
at 4 C and di scarded. 34 EP0181 18881 75% Et hanol Precipitation to

Col | ect Cr ude% Etianol BadpiatoniaiColidd 6@ Paly sethedits ol ut e et hanol was added

dropw se (to a 75%final concentration), with stirring, to the 1280 m of
cl ear super natZml of RMiC4Ck wemedderto thed@T oM ¢f dherslialysate of the plgve stere ftp a fingticoneantration
m xture was ob9-9aMEaf!z 2dH38 mi of absolylpcathancles addec/drgpwisg (te grgraentralionytf @B sthanol) to
preégipitati &9 @pdly-piising sglytion fitey stapdinggvemight Rt Gy dheyrepftant ipeecipitalyy wras collected by
Pol ysacchar icefiifuggtion in the Beckmap, PWP%W'@‘G?:EF% H080 fGsand et Gy e praghigd once with about
cent ri f ugat PBH™ ¢f abaqlute sthanaigpre th oyt 200 mi of apqtongqend,dried in yacug gvarafiypraus Cag 8
C, and w8 hdd® %= i"t% about 200 m of absol ute ethanol and once with
about 200 m of acetone. with both washes being discarded. The insol uble
pr odugt was lﬁb_t; i Bia“%'g in vacuo at 4 C ovel

o

f.ar. lsol
} I94. groém%de

40 The 1.7 g of polysaccharide was resuspended in 170 mi of o.osgn_ CaCl;, 18.9 ml of absolute ethanol
was added dropwise, with stirring, and the solution was centrifuged at 100,000 x G at 4 C for 2 hours.

Product Collection

The resulting 180 mi of clear supernatant fluid was removed by decanting and 468 mi of ethanol was
added dropwise (to a concentration of 75% ethanol) while stirring, in order to precipitate the polysaccharide.
The mixture was left overnight at 4" C to ensure complete precipitation, the product was collected by
centrifugation at 11,000 x G for 30 minutes at 4" C, washed once with 200 m| of absolute ethanol, once with

50 200 mi of acetone, and dried in vacuo over anhydrous CaClz at 4°C (yield = 1.46 g).

Ultracentrifugation

55 The 1.46 g of polysaccharide was resuspended in 150 ml of 0.05M CaClz, 50 mi of absolute ethanol
was added dropwise (to a 25% concentration) to the rapidily-stirring solution, and the solution was
ultracentrifuged, at 100,000 x G and 4 C, for two hours.
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anhydr.ous CaCl2 (yield 4.8 g). Phenol Extraction and D alysis The 4.6 g of
crude pol ysacchari de was suspended In 400 m_ of 0.488M sodi um acetate, pH
6.9, at 11.5 ng/m, using a Dounce hgﬁd’gm B8B1 and this sol ution was
extracted three times with separate 200 i v’ 20 anounts of aqueous
phenol sol ut by adding 180 ml of 0.488M sodi um acetate, pH
6.9, into a ﬁp&&&%&&l e of Mallincrodt crystalline phenol until

conpl ete sol ut 'Tﬂ@rehvﬁtﬁug%(f A1k ldar slgdFridtaR G Was FalloléfGom RS pdI IR dEERfG ahd B8 Ch
11,000 x G f ghandlwdd! pwish (14 a ConchitratiinS 0% )) Ahife Bifring. Ofle miditie WhALaIBAHAGH S
phases werg @ Mo iﬁh cmrede R5Hplé bro@iais, andire inki HRJRM $/29 LollBARS SceRfgbion
di scarded. Thend SHBCSAHRTUEE RS D00\R IGEroF 8@l at £1C. #inbllyf BB produdd WHd Washed
wi th changesob with a&arz&u il of éuedo:vu%&ehum%o&mmmt GrabetbriaCarki dited inGladilo YoGdr SnHyarbisO
was greater ChiGhath’¢@dd9Q.2gy.5% Et hanol Precipitation to Col TécT the Poly
saccharl de 30 7.6 M of 2M CaCl2 was added to the 305 m of the

di al ysat e sof the above step, to a final concentration of 0.05M CaCl 2, and
938 m of abEXAMRLE 18t hanol was added dropwi se (to a concentration of 75%
ethanol) |v the raﬁi’dly-sti rring solution. After standing overnight at 4 C,
the resultant precipitate was collected by centrifugatlon in the Beckman
unit for 30 HﬂEﬂﬁHéE'ONaQF B CODK SARSULAR| PALYSACCHARIDEAIS MENINGHIRIS B SEROFRFPUTERO
m (of absdp uMEMBIANERROTERFQNJIBEATE about 200 M of acetone, and dried in
vacuo over anhydrous CaCl2 at 38 4 C (yield = 1.7 g). Utracentrifugation

40 The 1.7 ol ysacchari de was resus ended in 170 nl of 0.C0sM
CaCl2, 189@%&%&% dplyparehadde: i th stirring, and

t hesol ution vva ed at 1 000 for urs rod

Col 1%Ect i off 5 iy prs ropar gﬁﬂgﬁ °%PP e
by decanti ng onu ? % r?B'?e %{d‘ ﬁt-?a .
of 75% et han 23? o i JEP
The mi xture by W haQ ol
pr oduct &E'B 3
C Washe\dva"inw3 J@Gja %W sol ute Bt hanol onoégehvvlttgi i 200 m ogetra"
acetone, and dr| ed In vacuo over anhydrous CaCI 2 at 4 C (y| eI d =1.46 g).
U tracentrifugation 56 The 1. A6 g of polysaccharide was resuspended in
150 m of 0. fFMphrafch2f Pdiadtharifd-Bidhedanibecadiiid ) @bl kesuagdded dropwi se (to a
25% concenpratton) 10 The raprdry-stirriTg sorarion, and the sol ution was

ul tracentrifuggte 13 mg @O Gkt prefaraainia | ve& dissobed in\® il @ity; SegasSded dimdiifytidithariidd &8
Bl Einal Pr ostired foCt2 inipaies. 62,7 b ef 1, Leationyl diimidS0le Weredienclideairin sneyertiat antt the solukih
was renpoved Stivedrior Be mingles. dherbthe daldtiam wasafdadh tb 6. &Wofran icef coolbdh agvedus\aalstion tordaining
dropwi se ('t 0148 rom hébytanediemiom2H wBBopH hath bbes adjustadrth 18,35 Withe2.5N NaQH. dhigyagiution was
al | owed t @8 sstivad) fos 15 Minptes {ncheligy bath endiio(2G mintuas; el reore damperatuee. [§wee theo diglyded three
and the fi nalimesrgdiheof 0-hd4Phosphpie buiten (ai7) tor B thpyrs &thPUﬂ apdh 3.7% boupresneetively Aofinalp
centrife at 98ySRors 4 o Hf} wapefferiad fox<4.§ hours. Lyophilizatien piordedid w9 Gl o colinkisBuAa.
wasked once [iHarescamien assay dngicated 10 nanomelee NH2/Bgce with about 200 ml of

acet one. and dried I n vacuo over anhydrous CaCl2 at 4 C (yield = 12 g). 10

il. Preparation gf Polysaccharide-butane diamine-bromoacetamide g E: E_o_li Ki-BuAz-BrAc)

88 mg of E. coll K1-BuA; was dissolved in 8.7 ml of pH9 borate buffer and 70 mg of p-nitropheny!

bromo-acetate In 1.5 m! of acetonitrile were added. The mixture was stored for 19 hours at 4° C and then

45 dialyzed vs 32 liters of H20 and 4 liters of water for 8 hours and 13 hours respectively. The solution was

‘lyophilized to 74 mg of E. coli K1-BuAz-BrAc. Fluorescamine assay indicated 50 nanomoles of NHz/mg
resulting in 120 nanomoles of bromoacetyl/mg by difference.

g0 V. Conjugation of E. coli K1-BuAz2-BrAc to Functionalized N. meningitidis Membrane Protein (NMF)
meninaftidis Membrane Protein (NMP) -

The preparation of functionalized NMP is the same as in Example 8, Section IV-A. To a centrifuge tube
containing 4 mi of thiolated NMP protein { 8 u moles SH by Ellman assay) was added 25 mg of E. coli K1

86 BuAz-BrAc (120 nanomoles bromoacstyl/img). The tube was sealed with a serum cap, degassed, nitrogenal-

ed and aged for 18.5 hours. It was then diluted with 8 mi of pH8 buffer and centrifuged for 2 hours as
43,000 rpm, at 4° C in a Ti 75 rotor. The supernatant was removed and the pellet resuspended in 10 mt ol

pHB8 buffer with Dounce homogenizer and then recentrifuged as above. The pellet from this second
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EXAMPLE 10 .PREPARATI ON OF E. COU K1 CAPSULAR POLYSACCHARI DE-N. MENING TI DI S
B—SEROTYPE QUTER 16, MENMBRANE FIHWH%?#}Qf%EEﬁ Preparation of tetra
-n-butyl ammonl um salt of E. coil ol ysa ride: 20 103 ng of E.

coil KI polysaccharide (prepared according to the method of Exanple 9) was
di ssol ved i Rentrifiidatio wadlisbndell MOToNH of AL bdnifugadd B atoeb foa third tifkb. THRI g8kl waé then
Dowex 50 X Jesuspidhted@l20mmsR0. tetra -n butyl ammonlum form). The colum was

el uted with watneranalysi of e cdnjugsté wans (3 ml ) were checked for organic
material by the Ce (1V) So4)2/H2SO4 method. The appropriate fractions were
| yophilized and the produci dried in a dessicator over P20s, affording 134
my of the tetrabBejyanecharides t Prateitar previous 2BSAPEPARAN on was
anal yzed by ' HNMEoARenpPR€86RT t O Iebieente@tivnst Oi chi gaeibi ¢ amounts of
tetra-ii butyIanﬁU%#UﬁTT;ﬁF’TI Pr ol ysacghar1 de- But anedl anl ne
Adduct (E. coil f36_ /M3 so The 1 Mlhe salt prépgﬁed In | was

di ssolved?®in 3 m dry, degassed di nethytformam de and stirred for 12
mnutes. 12.7 ng of 1 ,1-carbo y4o)| t hen added in one
portion and the sol utioi stlrr%gﬁqé?iig}ﬁa tﬁ?egebiﬁen t he sol ution was
added to 6 m of an ice cool ed aqueous sol ution containing 145 ngy

1, 4-but anedi am ne 2HCI whose pH had beer adjusted to 10.35 with 2. 5N NaCH.
Thns,sold?lon was 30 stirred for 15 mnutes in the Ice bath and for 20

m ntues at roon1tenperature It was then dialyzed three tinmes vs 4L of 0.1

M phosphatecmﬂﬁ; (pH7) for 5.5 hours, 16 hours and 3.75 hours
respectively final dialysis vs 4L of H20 was effected for 4.5 hours.

Lyophi/l i zgt ijonggfid %\Qﬁﬂqy Jote!ﬁ'co% e AN PRERAY BolyAShates hav-
| ndi cat 6?180 fﬂ%q nﬁoprbf ins ¢ uﬁﬁ@%{rﬁtbh @Ba ic spacers. containing thioether
Pol ysacchari dey, u; aﬂ@h a AneQbrmlie Aet-$-BEwhefetid is K, - BUAZ2- Br AC) 88 ny
of E. coil KI-BuA2 was |ssolved In 6.7 m of pHI borate buffer and 70 ng

of p-nitrophenyJ bronp-acetate in 1IW5 m acetonitrile were added. The
m xture v@s stored for 19 hours at 4 C and fheii 46 dialyzed vs 32 liters

of H20 and 4 liters of water for 8 hours agi 13 hours respectively. The
| - BUuA2- Br Ac. Fl uorescam ne

solution was |yophilized to 74 ng of g cqQ
assay indicated 50 nanonol es of NH2/ t&gg in 120
nte.2 nj ugation of E. coi

nanonol essoTr onpacetyl / ng by di fferer

Ki - BuA2- BPAc to Functionalized N neningitiylis Menbrane Protein (NW)
mennat Mli s Menbrane i 6-tisn (NWP) The prepghation of functionalized NW is
the\same as In Exanple 8, Section IV-A To a centrifuge tube containing 4
m of thiolated NWMP protein ( 9 . noles SH by Elliman assay) was added 25
ng of E. coli Ki 66 BuA2-BrAc (120 nanonol es bronpacetyl/ng). The tube was
seal ed wi®h a serum cap, degassed, nitrog tl ad and aged for 18.5 hours.
It was then diluted with 6 m of pH8 buffdk.and centrifuged for 2 hours as
43.000 rpm at 4 Cin a Tl 75 rotor. The supernatant was renoved and the
pel ket resuspended in 10 M oN pH48 buffer with Dounce honobgeni zer and then
recentrifjged whereiseor CHite pellet fromthis second 36 EP 01Bl1 188 B1
centrifugati on was suspended In 10 m of H20 centrifuged as above for a
third tine. The pellet was the' resusggnded In 20 mMl H20. The anal ysis of
t he conjugate was: Ez

A is -CN(CH,) Y (CH,) NH~;
45
wheremisOto4, nig0to 3, Wis Oor NH, and Y is CHz, O, S. NR', or CHCOH. where R'is Ci- o1
Caz-alkyl, such that if Y is CHz, then both m and n are not equal to zero, and if Y is O or S. then m is
greater than 1 and n is greater than 1; and
50

B is -(cnz)piu(cnz)qn-,

wherepis 1103, qis0t0 2, Z is NHz,
§5

NH@R', COZH'O: H,
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Concentration Concentration _ Ratio 336 ¢

1000 Ug/ m 0.34 gp ogSeyHesBYsi ne was 0.015 rs Cains K> 20 .
1. Stable, covalently-coup'led pol ysaccharl de-protein conjugates conprising
bacterial polysaccharides hav- ing acid groups and i mmunogeni c proteins

coupl ed t hentigheatin yenaspendesigm e mé of kxOnceatrifvgedyast dbpeciohe third dmgs Theyprliet vasdierbe

r epr esent gesusgentdtdn 2bmhiddOa A- E- S-B, wherein E is 25 -32H2N or 30 40 '
where R i s HTgangysis of hejconjugaRiwaeR?). | Y (CH2) nNS J 45 where mis 0 to 4, n
is O0Oto3 Wis O0Oor NH and Yis CH2. 0, S. NR, or CHCO2H. where Ris C, -

o) 02-aPkyl, sych that .If X Is CH both m and npglypeile fyiUal to
zero, and if Yli’|°g’y(§a(9r°h§.”tq?en m %§°§?§g‘ter than 1 anggégfrs greater than 1;
and 60 B is io) gDDCopgensration to 3, RALA® 0 to 2, Z Is

‘Qodidén tirid ioD)
NH2, 56 NgRI R, %bz Omi™t 37 - 1lnoh! by 11l 61341 111 Fl S
EP0181 18891 c r:dﬁugzgti on was s&gggnéégklln 10 M of H20 centrifuged as

above f a third tinme. The-pellet was theia resuspended In 20 m H20. The

poysaccharige  poein  eoreol AN

anal ysis of the conjugate wagcMad/lysinechas 95015 Protein
Ps/ Protein Concentration . Concentrati on Rati o
336 ug/m 1000 ng/m 0.34 10

SCWKC/ | yii ne was 0.015 15 Cdains 20 1. Stable, coval ently-coupl ed

pol ysacchari de-protei n conjugates conprising bacterial polysaccharides hav

ing acid groups and I mrunogeni c proteins coupled through bigeneric spacers,

cont ai ni ngeiaiseoet her .

£ 20 1. Stable, covalently-coupled polysaccharide-protein conjugates comprising bacterial polysaccharides hav-
ing acid groups and immunogenic proteins. coupled through bigeneric spacers, containing thioether
bonds, which may be represented by the formula A-E-S-B, lwherein Eis

25

-CCHZN or

% where R is H or CHa;

A is -Kg(cnz)mncuz)nnn-;

where misOto 4, nis 0to 3. Wis Oor NH, and Y is CHz, O, S. NR', or CHCO2H. where R'is Ci- r:n
Cz-alkyl, such that if Y is CHz, then both m and n are not equal to zero, and if Y is O or S. then m is
greater than 1 and n is greater than 1; and

&0

B is -(CH,) pr (CHy) o=/

: where pis 1t03,qis0to 2, Zis NHa,
86
NH@R "+ CO,H or H,
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bonds,. which may be represented by the fornula A-E-S 13, wherg '
-CC2N &or 30 36 where Ris Hor CH3; 40 A is -EN (CB2) nv¥ (@ﬂ“ !!lllll|
mis Oto4, nis O0to 3. Wis 0 or EMO16h#88BIs CH2, 0. S , ol L o

where. Ris G- ril C2-alkyl, such that if Y Is CH2. then both mand n are

not equal to z%rmg. and if Yis Oor S. then mis greater than 1 and n is
nd

greater than 1; SO B is - (CH2)
pL(CH2) I DJ- where p Is 1 to 3. g ls 040 2, Zg $y NH2, NH R, CO 2H or H,
37 and 6 D ;“SaE MNH, N (CB2) 2g,
where R Is as defined above. 2. DStisbRe, NRJva {CE Do+ ed

pol ysacchari de-protein conjugates according to Caim1, wherein the bi 10
generic spacer S4B W iP8s & ted by the formula, O1 oz _
~~~~~~~~ HCOCK t%? 2%42(%'%%&%9@230\9042 9CO. 3 Pol ysacchari de-protein

conj ugat es c N ' : . : )
P01 ySaCChag | 1ol s AR S T o LR G on

Haenophi | us i nfluenzae type b pol ysaccha 20 ri de, and Streptococcus ~
pneunoni ae types BB, 19F a 23F pol ysacchgpdes. 4. P hari de-protein
conj ugates according to C t, wherein t | munoge l%é%%lei nis a

meni ngococcal B serotype o Hiﬁlﬁﬂﬂai@ﬂ CQH. CO. protein. 25 S
Pokysacchas i de- protei n conjugates “accordi ng to‘jsCI azl m 1, wherein the

bacterial capsul ar pol ysaccharide having acid groups |Is Haeenophl !l us

o ﬁsziﬁﬁc;%ﬁp%ﬁa?&h%f SRt s § 000§ il S o oy
I

o\ o o R T o

Pol ysacchari E!e?%é%&&:bdhe%%{&nu%é}zgesa%&ﬁﬂﬁ N9 difim A, Avtidtelr 18N GIRhGhehi Srotein is a
bacterial caps enthgdRstcal Ba6olFE duthF mBANrkdardldid & btk BdtelnS PNeunococcal type
BB pol ysacchari de, the inmunogenic protein is a nenin- gococcal B serotype

out er nmenr age ppiysabbdtio Prtbint dofjugated AELOFdING 16 OBRES, whdhyin IR HaBthrab Bl PolpdacdnBrdse

OCCL

formul a, having acid groups is Haemophilus influenzae type b polysaccharide, the immunogenic protein is a
meningococcal B serotype outer membrane protein and the bigeneric spacer may be represented by
the formula,

" i i e
36

6. Polysaccharide-protein conjugates according to Claim 1, whersin the bacterial capsular polysaccharide

having acid groups is pneumococcal type 8B polysaccharide, the immunogenic protein is a menin-

;o gococcal B serotype outer membrane protein and the bigeneric spacer may be represented by the
N\~ formula,

40 -

ﬁ @ II-I»:OCE3

CHZCHZCHZCHZNB CBZSCBZCHZ HBCO.

7. Polysaccharide-protein conjugates according to Claim 1, wherein the bacterial capsular polysaccharirie
having acid groups is pneumococcal type 19F polysaccharide, the immunogenic protein is a menin
gococcal B serotype outer membrane protein and the bigeneric spacer may be represented by the

50 formula,

@g R EHCOCH3
CH2CH2CH2C82NHCC32$C8 2CH ) HCO.

8. Polysaccharide-protein conjugates according to Claim 1, wherein the bacterial capsular polysaccharide
having acid groups is pneumococcal type 23F polysaccharide, the immunogenic protein is a menin-
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LCa2CH2C 2CGH2RN8CH28CH2CH2 J1CO. 45 7. Pol ysacchari de- prot ei n

according to Claiml, wherein the b fha{”ﬁpsul ar pol ysacc m‘ml"ﬂﬂ'm'm””m
acid groups is pneunpcoccal type 19F polysaccharide, the inmmunegericL " n
protein is a meniul gococcal B serotype outer nmenbrane protein and the

bi generi c spacqicodtRyB B&otyRIIuRE HdinBraneOptothif @ncS e bigeneli® Bpiddramay be represented by the
LCH2CH2 CH2 CB2 Nukrul2 SCH2C12 &Co - 56 8. Pol ysaccharfde-protein conjugates
according to Claim1l, wherein the bacterial capsular polysaccharide having

acid groups |Is pneunococcalyst ype 23F pol ysgccharl de, mgnmnogenl C
protein is a nmenin 38 Q0 111 188 Bl i 1111111 1

11111 11111 1111 gococcal CHaNBLCRpSCR R HRei n and the

bi generic spacer may be represented by the fornula, 6

1C~~~gNCE2CHI 2CHI 2CH NI CE SCH CH CKCO. 10 9a A process for sol ubilizlng
pol yani oni cﬂgagt eri algﬂdeI ysacnc;rr\'a'{'i gwmge%oup%conpri sing (a)
repl aci ngot eroepsh (php a0 ing lacid grovps chperisighobi ¢
cations, ther eby@lceeigananie asid hydiqaenst &frthe palysaasharide, Wilts lesaehhydiropiobict qalions, thpreby
di ssol vi ng t he Seselingrten saft form ofiike polysapehaddent®n de in a non- aqueous. pol ar,
aprotic sol vent .(b)jdssolving ‘h%‘bf"ﬂb @Rﬁb’ﬁ%‘?’tﬂ!‘«g"!ﬂ?“@@ﬁﬁ W‘"vﬁ?@“‘é?‘?‘i"eﬂhe | ar ge
hydrophob| C cat I ons are sel e ed fromt he "onS| stl n of tr

?Letfsu'gl(e?zabl cyc‘f"gl "‘ﬁ°@ iy “1 %?’J’kﬂ@g? ';2' “ﬂ;’ g@; e et m:{;;ti;%z:gfn%g;ﬁ‘rfgg;)

wherein the noff qt]%‘ us, polar. aprotlc sol vent is selected fromthe 20

g[%;f;g?g | roQJs %c%};?al &Fni?i r&?b S“' P)%:ét% Ivent is se'ie tod from the
process accorEH %‘ erern ar ge hyg é c ca Pone e

tetra-n-butyl ammnl um an e non- aqueous poI ar, aprotlc solvent Is

di met hyl f or HRNA gRcess Gcc%%m&wcnaeﬁ %théH the vg‘a r@a}swmmmsmg Rita-A-bRPEHABHER bl
bacterial pol yiresdntRidots p&iddprotiesofvant (s fdimarhiiez| NQ t he pol ysaccharl de in
a non- agueous, polar, apr otic solvent; (b) activating the pol ysaccharide
with a bifungstA pioedss roeagacﬁuy-mbmng 456|yammdcta@| posaccheitié domripasing

pol ysacchar | de \s)isblutilizing the polgdacobgride Ina not-Bquadls, pilap e@éatiessivenccording to Cl aim
13, al so conpri b)mctivating theipoigsatiharida eith & bituacionableggeatctbévar i de whi ch has been
reacted with a lf¢)seantinglthiogstivated polysedehaiide wittgrehid-nuglespbiteat i ng pendant

el ectrop#lic sites. 16. A process according to Claim14. wherein the

non- aqueous 14-pbipeecess Agearlingclo Lainy d A aldoscomprsing treagting rtbarrativated 3mlysacchagielg which has
corsi/sting  ofbeegifeagte ‘?Wﬁ@i’ﬂﬁﬂ?%@'swﬂh ﬁﬁ?ﬂﬁm goperatiog pendant elpetiephiigisiitet ami de,
and NoN di rret hyl | m dazol i di none. process according to Claimi5

wherein the T ohPiogfse Atrording &g Gipim 14 Y"BF?“C"‘%'(‘S’P'\?%‘H?“‘ Roleg; 3Rttt éﬂ"‘l"&ir‘s °8é'°"‘z§gf’

group = consisting ' of dimethyiformamide, dimethyisulfoxide, dimettylacetamide, and
dimethylimidazolidinone.

18. A process according to Claim 15, wherein the non-aqueous, polar, aprotic solvent is dimethylfor:
mamide.

17. A process according Claim 14, wherein the bifunctional reagent is selected from the group consisting of
carbonic acid derivatives,

45 R2_g__R3 ,

wherein R2 and R? are separately azolyl; halides; or pheny! esters.
50 18. A process according to Claim 17, wherein the bifunctional reagent is carbonyldiimidazole.
19. A process according to Claim 14, wherein the bis-nucleophile is a diamine of the formuia, HaN{CHp)m Y-
{CHz),NH,, wherein mis Dto 4, nis 0 to 3, and Y is CHz, O, S, NR', CHCO2H, where R' is H or a C;-
_ or Ca-alkyl, such that if Y is CHz, then both m and n cannot equat zero, and if Y is Q or S, then m |'=,
56 greater than 1 and n is greater than 1.

20. A process according to Claim 19, wherein the bis-nucleophile is 1.4-butanediamine.
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17. A -.process according Caim14, wherein the bifunctional

sel ected fromthe group consisting of car bon| c aci d der| vat | qmﬂilzmlﬂim”lll””"l
R2° gR3,- wherein R2 and R3 are separEPéﬂﬁ R}I

esters. 50 18. A process accord| ng to Claim17, wherel n the b| tunctlonal

reagent is cgfhb H¥!P | 1 i j.on 14,
wherein the gfsp uc %%“g*}n ﬁ'm %%ﬁ"ﬁég'%&%ﬁ ?éﬁ%%ﬁ'ﬁ@&mhﬂﬁg}%

(CH2) , NH2, vvhereinmlsOto4,nIsOto and Y is CH2, 0, S NR'
CHCO2H, where R is Hor a C or C2-alkyl, ? ch that If Y Is CH2, then bot h
m and n cagnot equal zero, and if Yis O 3 nthen mis 55 greater
than 1 and n is greater than 1. 20. A process according to C aim 19,

wherei n the bi swhetel ¥ois mitlophehdiy, Ldiritrdphinaxyc gertethiiephendy, pentafuotdphénbxy] Gaiidle, O-(N-
| 11111 111111 lhydsokysuccihimidyl) orlazidd, R 1s\H pr Cidacehd XacCloBrabr o dncaciBitad malbifnidovdailr ei n
the reagent generating electrophilic sites is wherein XV is nitrophenoxy,
di ni trophemoxy, pentachl orophenoxy, pentafl uoroghenoxy, haflde, 0-(N

hydr oxysucci nim dyl) or azido, t Is Hor CH3 an X Is d, Br or |; or an
activated mal eimdo acid, 10 15 X 1(CH
2) X 20 wherein pis 1 to 3 and s as dgfifled above. 22. A process
according to Caim?2l, wherein the rea peNeraying el ectrophilic sites

i s\p,-nitrdphenyl bronpacetate. 23. A procgsg oy preparing

pol ysacchari de-protein conjugates conprising baffterial capsul ar pol ysac-
chari des having acid groups and | nmmunogeni ¢ pro®ei ns coupl ed through

bi generi c spacers containing thioether bonds, conprising (a) solubilizing
thelbacterial Gaigfilpas 1 R M8 KOs Bodeneda abwi Ng aci d groups by (1) replacing
the acid ﬁg/dr ogens of the polysaccharlde with | arge hydrophobic cations,

t hus 30 22, A pRta#bicoding RECIHA 41, WkdN Mb rdalént BeNedsSRCASBEINNE sitdshEP -fitrdpheny!
di ssol vi ng t he wérmhdacétats. m of t he pol ysaccharl de In a non-aqueous, palar,
aprotic solvent; (b) activating the polysaccharide with a bifunctional
reagent; (;5) 28.c@rocesy fornprepaciiy palysheebarig@prytein cabhjagated ccomptisngabdotedal aapduio [phiysae;
(d) reacting t hiheridag héving tacid gnours\esd imnnmedecic proteing lcoupied tyough bigeerit epecers ichntaining
bi s- nucl eophi | ethiosther bonds, S@nprising reagent generating electrophilic sites,
thus formng a pd®ypddiizingihe basterig! capsyies pefyseccheride beving(#hid igroupsdivt es

i ndependent |y r eact) fgjadingcthe ﬁﬂ@u‘i‘&'j@mﬂ%“ F‘BtPéW?FCWa‘t' withy B@géﬂf’m@'@g@r%ﬁqnﬁgth““
thiol groups, to fHPWFQa‘“bPQﬂt"E‘Pr‘?’WPW’ gntheP hi ol groups; then

separating protei 1‘8?9 de 'PGr?P’P‘?ﬂNé?“SrHSI"ééHP%FrS tght

vl
thi\al contai ni ng ! ‘Eqé” B V °"‘”P (g) reactl ng
t he pol ysacchar| 53;8? 3 }9(2 with
pendant thiril 'Pgm ﬁo % p "{Eﬁeé\aﬁdew tele%: %c s|t§s
0 oacjo!

coupl ed tHFough Al enL to form
resul ting mxtur ed po

proteins 46 24 SRl %M(‘vﬁﬂ? dea ﬂ,&'f.wﬁm BB %%tm&.%qgnmg matecn
hydn&gphobl c cati Q, gentrﬁ_,g [,rg'\ but yl a nium the non-aqueou pol ar
aprotic SO' vent |(g$ i Gith pen@anb bibédstitic SRS withetRd) Bidtein! WithCGRRBANMH
groups to form a polysaccharide-protein conjugate which is coupled through a covalent thioether
bond; then
{h) centrifuging the resulting mixture to remove non-covalently-bonded polysaccharides and proteins

« 24 A process according to Claim 23, wherein the large hydrophobic cations Is tetra-n-butylammonium, the
non-aqueous, polar, aprotic solvent is dimethylformamide, the bifunctional reagent is carbonyl
dilmidazole, the bis-nucleophlie is 1,4-butanediamine, and the reagent generating electrophilic sites is a
bromoacetate.

26. A process according to Claim 23 or Claim 24, wherein the reagent generating thiol groups is N-acelyl
homocysteinsthiolactone.

50

26. A method for confirming the existence of a covalent bond between the bigeneric moieties of the space
containing a thiosther bond between polysaccharides and proteins in polysaccharide-protein conjugates-
according to claim 1 comprising:

{a) hydrolyzing the conjugates to cleave the conjugate at peptide linkages and other hydrolytically
unstable bonds;
{b) quantitatively analyzing for the amino acid of the hydrolytically-stable thioether-containing spacer.
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di | m dazol e, the bis-nucleophile is 1.4-butanediamlne, and th

generati ng electrophilic sites is ngypi@eigite 26. A procesil“ﬂﬁgummulllmm
to"Claim23 or Caim24, wherein the reagent generating thiol groups ks
N-acetyl honocysteinethiol ectone. 26. A nethod for confirm ng the exi stence
of a coval egt. Aeoitpositrinwenprising@an lingladieyicakly-effedtic dnfnt 6dr eitridcactiyeant passe@prbiattioh ny
a t hl oet her baonehndianvegesiep dlomsthe Gacsréntie cauded] b et eignege brganism, of stable, covalently-
pol ysacchar i deoppient polysacclmrijeigreibie sonjugates adcandingt to Clalmal, amtiterg derjved fearmgpid doaijgates.
hydr ol yzi ng t he geomawplphilie sor tather butthedy-cottainingoirctings tob said apfisera. atd d phekeagedicalivd
ot her hydr ol ytaceaptablp cariert abl e bonds; (b) quantitatively analyzing for the
am no acid of the hydrolytical Iz' st abI e thioether-containing spaces 40

EP 28. A composition according to Claim 27, further comgrising @ adiuvant| 11111 1il 27. A
conposi tion_conprising an | nmnol ogi cal ly-effective amount for either
active or p2dh gempesiioneaccrding & ClaimhAhior Sldims g (rhereingthe, H?'Y*@"HQE?@F&M%’“Q““
caused by"t he ‘E’B‘E‘i’ﬁﬁt %"90?’83% mymbgrs o the, jgpoup (9 5 "Bn?f| 3. Heamephilug) influenzae type b

pol ysacchar i dé”B q5eheride @P@?%@F&?‘ﬁﬁ% ®m 1, antisera derived
fromsaid conjugates. or -globulin ot her an -cont ai ni ng
fractions of said antiser and a phar mac ut [ cal |y .hccept abl e
carrier. 28 A conposition ﬁg CB s CONPrising an
adj\uyant .” 29. A conposition accordl ng o d al m Claim 28. wherein the

coupl ed throu ‘or mul a, 15

RCBRCH2CR, 2CH 2NagCBZSCN2 to a ne |ngococcal & otype outer
menbrane protein; a pneuno ccal ty e 60 g sacchari fle codbled t hrough a
bi generic spacer, of the f hﬁﬁz C%Q CH2EH2CO, to a
nmeni ngococcal B serotype outer nenbrane protein; a pneunncoccal type 19F

pol ysacchari d QS 1t Q% géab e&e’wmg‘e %R»?efher ﬂéoh&céu‘% d;’é"qgfi‘ p°'¢f

pol ysacchar | deio'%ﬂ%ﬁdgﬂ;o%?d‘ oL Etb.ﬁe m«S’c{gcé?P{y %E’C@Q cd%de
t he group con;éﬁﬁﬁéug gheara"{b spacer f(#'%th#]"“f enzae po g?sac ride

b

| CH2CH2c 2R CH2 4 oéo Ser
menbrane proteirn; and a pneunDcocca ?ype 3F polysaccharlde coupled
t hrough a bigeneric spacer@?‘_{ the formul a, 36Ai

H COGi 13 3KCHC2C! 2CH2c E2NH [oH2 SCHR2C2 C B 0 Y¥¢%%3neni ngococcal B
serotype outer menbrane préNGHZCBAH,CH,NECCH;POR4CHLCHGReording to daim
29, wherd@ n an inmmunol ogi cal | y-effective anbunt Is an anount of each of the
conjugates in Ll f

Af gof the po&gg‘igﬁ% E %deﬂe&“%gaigaﬂh&'%mﬁﬁa (e)-‘r% %ﬂb ggﬁéuﬁ'i&g%‘ @b@%gsproﬂlgggﬁaﬁ&

according to Clarm29,” wherein the mammal i an species is humans 32. A
conposi t |3é)n according to Gﬁ m 30, wherein.an i rrrrunolf&&?él y-effective
3
3!

ro

anount i S an anount of

cnzcuzcnzcnznugcn SCH

2SCH,CH,CRCO,

to a meningococcal B serotype outer membrane protein.

30. A composition according to Claim 29, wherein an immunologically-effective amount is an amount of
each of the conjugates in the composition such that each conjugate contains from 2-50 wg of the
polysaccharide in the conjugate form.

“  31. A composition according to Glaim 29, wherein the mammaiian species is humans.

32. A composition accordlng to Claim 30, wherein an immunologically-effective amount is an amount of
each of the conjugates in the composition such that each conjugate contains 26 g of the polysaccha-
ride in the conjugate form for conjugates of pneumococcal polysaccharides and 10 ug of the

50 polysaccharide in the conjugate form for conjugates of Haemophilus influenzae type b polysaccharide.

33. Use of one or more types of polysaccharide-protein conjugates comprising bacterial capsular polysac-
charides having acid groups coupled through bigeneric spacers. containing thiosther bonds. to
immunogenic proteins, according to claim 1 and a member of the group consisting of a
pharmaceutically-acceptable carrier, an adjuvant, and a pharmaceutically-acceptable carrier and ad-
juvant for the preparation of a composition useful for the treatment of mammalian species against the
bacteremia of the cognate organisms.
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each of the conjugates In the conposition such that each conj
25 iLg of the polysaccha- ride In the conJ‘ #I%eaée form for conj Hmﬂn mnlﬂ"mm“l
pneunococcal pol ysaccharides and 10 FE, df pol ysacchati de i*n the®
conjugate formfor conjugates of Heenophilus influenzae type b

pol ysacchar 'éi.%s«?%c‘éﬁsﬁ- QL Chit 3 ﬁf "whgiin: a{dy&&% 8{ ricRcH A &sgéjgo 84 gnenor more
conj ugat es coigy ohbed :ﬁ 1-I§Jmo Al 8be kel thwough
groups coupl edatb H,"ﬁﬂas oet ?

| unogeni ¢ protel ns accordr ng to cI ai m 1 and a rrerrber of the group
consisting of a 65 pha ceutical l y-acgeptable car BEOC $n adj uvant,

and a pharnmaceutically- acc abI e car rier - - t he
preparation of a conpositi zﬂg 3!%; 2 Qrarmal i an speci es
agai nst the bacterem a of the cognate organi snms. 41 34. Use according to
G aim 33, wher EJerﬁeﬂin cB&LryﬁSr&{?& ol nberB ﬁi@m&ﬂ“h%ﬁ%&eﬁ%& #p&y%@ccﬂ{)nde

nore menbers Otopla8 Hidugh' P bigéhert sphdeF 'l tid enmophilus 1 nfluenzae type
pol ysacchari de coupl ed t hrough a blgenerlc spacer of the formula, 6

0 C H2LCH CH CH NXI CS SCH ICO t*C2 %CZCZ 2
to a meni ngococcal B serot out er rrenbrar]e proter n; 'ﬂi coccal type
6B pol ysaccharide 10 C @NCHCH ﬂ_)?&@ﬂ Ql-limmn?.r of the formula,
OR\_/ 15 0 H‘;‘ﬂ: it C N

| 16 ZCHZCH 2NH ZSCHZ | ogr_a 0
meni ngococcal my % aa”'BH'@?Fﬁff@o@B%l t PPeacehyide
pol ysacchari dec%ug g'f ApPet 33“67‘6 spacer of the fornmula, 20

OR~%0, NECC H7 N

| i COoHB EI\ICI—IZCI\IZCI—IZCHZNHCCI%RSCI—IZCI—IZCHCO t @ a nmeni ngo{BELEB 3B serotype

out er nenbrane protein; andcﬂw %WW@E@QCMH de 25

coupl ed through a blgenerlc spacer “of “the for 0
NHCOCE!

CNCH2CH2 qu mzmﬂﬁg? o oushm °r?@’ﬁﬁ'%ﬂl?c?é‘&‘ﬁ"“%“"%’é‘f"(?tz%8°"6‘a?°8?"°‘9
menbr ane pr ot ey Ped Bou AR N8 "UPm 33, where the species to be

treated I's human i nf ants a ch| I dren and erein 36 %éé]e effective
anount of the conposition iy a single dose s an amoun % 2sponding to 25

ag of the pol ysacchari de |rcu¢|e%¢m%¢mfﬂ um sa:a HCM es of
pneunococaal pol ysaccharides an f the pol ysaccharl de in the
conjugate formfor nju es of the ?Ii%erm us i nfluenzae type 1h
pol\ysacchari dgop?@?@qg#%%M@§ BT r‘&ﬁﬁﬁ"H "stered. 40 36 Use according

:38| §,:I S g_l: (r:n hgflsge ﬁcgdihé]ﬁ &MQ%&L 919 S BL %I lﬂ% I@W me'Ils é?nd hlldren and wherein

pj“ fﬂ}»‘b to H0se sip@ &h 28! B
b pol ysac®hari ayé?a@&rt ds 'f&%ﬁ&daﬁs %P&ﬁﬁmocg cal s%nd 10" ug of
GCH3 the polysaccharide in the conjugate form for conjugates of the Haemophilus influenzae type b
polysaccharide-protein conjugates bsing administered.

36. Use according to Claim 33, wherein the composition contains an amount of a polysaccharide-protein

» conjugate comprising an Haemophilus influenzae type b polysaccharide coupled through a bigeneric
spacer of the formula,
38 ﬁ »lmcoca3
45

to a meningococcal B serotype outer membrane protein corresponding to 10 ug of polysaccharide in
the conjugate form.
80
37. Polysaccharide-protein conjugates according to Claim 1, wherein the bacterlal capsular polysaccharide
having acid groups is a Group B Streptococcus type la, Ib, Il or il polysaccharide, the immunogenic
protein is a meningococcal B serotype outer membrane protein and the bigeneric spacer may be

represented by the formula,
§6



CNCB2CB2CH2CHRNROCG 2SCN2CB2CHOO, 1o a _rreni'ngagéc;;ggl: B ser Ce)tYFHIMH'!”"J”"’!"’",

menbr ane protein corresponding to 10é 1@f

conjugate form 60 37. Pol ysacchari de-pro e‘ n conjugates according to Clarm
1, wherein the bacterial capsul ar polysaccharide having acid groups is a

G oup B Streptococcus type 6ﬁ’ | b, 11 or 1y pol ysacchggbgey_t he
| mmunogeni ¢ protein is a nmeyngococcal B sepot ype out ef mengﬂane protein
and t he bi generic spacer neQNGE 68258%85 y8CCH, 5CH,CB,GHCA, 56 42 OH

0 NBCOCH CNCB2Ca2Ca?2 SCBH2CB2CHCO. 38.

Pol'ysacchar| de-protel n conjugates according to Caim1l, wherein the
bacterial capsul ar pol ysaccharide having acid groups |Is an Escherichia coll
Kl pol ysaccha [Pdigsacthardderprotelm cappigates meading to Glabm 3, whereinrihe tcteriat capbuldB polpsacthprie
out’er menbr ane hpingt asidngravpd I lae Echgriohis ook K pelysaccharidy, the immaipegesie protsil isya tamin-
10 f or nul a go®cral B serotype outer membrane pr@ein and the bigeneric spapri®BEDe|refresented by the
OCRI  CNCHRCH2 Crepram NHCCN2 SCH2CB2CHCO. 15 3S A process according to Caim
23, wherein the pol ysaccharide-protein conjugate is reacted with a | ow 203
mol ecul ar weight thlol In @8der to elim na@e excess eNBCOCHRhi lic activity

on the conjugate. 40. A pr SeRCARRI AL ' | ol erein the | ow
nmol ecul ar _wei ght thiol is %ﬁgc3?§2§§2€%£g¥%gggéggggéﬂgg ons 25 1.
Conj_ugui s™st abl es de pol yssechari de-protdi ne coupl es par coval ence.
conprenant des pol ysacchari des bactdriens ayant des groupes acldes et des

protdines i 0 bnes ui' son co%!ol es' r des ﬁs aceurs hi endﬁi é,lesi 5
contenant o0 AL OB A T il B

- a0, Aé:go'r?]ﬁsg a%’éordirﬂ?cé Q:klm' %, @ﬁreci)rh tha_o‘g_moEL-éag {lél%islnr oty Qteartid. U+ 36

0 K> S laque e
Revendications
25
1. Conjugués stables de polysaccharide-protéine couplés par covalence, comprenant des polysaccharides
bactériens ayant des groupes acides et des protdines immunogénes qui sont couplés par des
espaceurs bigénériques contenant des lialsons thioéthers, que I'on peut représenter par la formule A-E-
$-B, dans laquelle E est
30
o .
! (o] | OR
~ N/ n
-cchN ou -CCH~,
36 :
J
o]
(O dans faquelle R est H ou CHa ; A est
@
WH
K}
~CN(CH, ) Y (CH, ), NH~
45 : des laquelle m a une valeur de 0 4 4,n aune valeur de 0 2 3. W est O ou NH, st Y est CHg, O. 8.

NR' ou CHCO2 ol R' est un alkyle en C1 ou Cz, tels que si Y est CHa. m et n ne sont pas égaux a 0 el
si Y ost 0 ou S, m est supdrieur & 1 et n est supérieur a 1 ; et B est

50 |
- (CHy ), CH(CH, ) 4D

ol paune valeurde 1 & 3, q a une valeur de 0 & 2, Z est
55
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-CN(CH2 ), Y (Cwv2 )nNH 45 : des laquelle ma une val eur de:
une valour de 0 a 3. West 0 ou NH, et Y est OH2, 0. S. NR oﬂM\\t‘“\m‘““\“\
est un alkyle en C. ou C2, tels quo EPOVISEIBBRBID met n no s Legauxs *
a0Oet si Yest O ouS. mest supdrieur A1l et n estsupdrieur a 1; et B est

z 50 b (C2 )p>C(CH2 )qD~ ob p

a une valour de 1 a 3, q a une valeur de 0 & 2. Z egt 55 43 0 CO2B au H,

at D*ot G 5 M2 VIICR . 0 10 NReo,auUcdiH) et D estdci s

N-C(02>)2C, oO RI est deflni comre cl-dessus. 20 2. Conjuguds stables de

pol ysacchgride-protdi nr coupl os par coval ence selon |a revendication 1,

dans | esquel s | es espaceurs bigdndrl ques peuvent Stre repr~sentis par |la

formule, 2S Oty ) IR =2 81 032 1i 10CC12 SC  CH2
CNCOR 3. Conjugi s de pol ysaccharide-proteine dislon | a revendication 1, dans
| esquel s | e pol ysacchari de capsu 30 | ai re®acteri en ayant des groupes

aci des este chol sl parm un pol ysaccharide d' Haenophilus influenzae type b
et les ponsacRHQ&{ldes de Streptococcus pneunoni ae types 6B, 1 9F et 23F.
4. Conjugues de pol ysacchardde-prot~ine solon |a revendl cation 1, dans

| esquel s | a protdl ne i munogbne est unegpgotil ne de nenbrane extene de
nmdni ngocoque de type B ou | a protelne edelptine. 85 5. Conjuguds de
pohysacch#r | de- protei ne selon | a revendineaiemyn,d. dans |esquels le

pol ysacchari de capsul aire bacterien ayant des groupes acides est le

pol ysacchar | de d' Haenophilus influenzae type b. |la protel ne i nunogene est

une protel ne d&YRe?rhréliRiccompe skde8Uie m-ni ngocoque de serotype B el

| ' e§paceur bigenerlque pout 8tre represente gr la formulo 40 OH .

0 20 2 N%%& FtP les de polysacchari e-prT%ne couplés par cova|‘en Iadqgenégatw, dans
3COHH2 8CH2 C iels g5 eapaceyst DigRotigues PRSI R EIPPS B AP BY I ne solon I a

revendl catl on 1. dans | esquels |e polysaccharide cap .re bactdrlen ayant
des groupes acides est Is pol cchari de pngunococc type 6B. la

protlil ne,d nmmunogene est une r e de nmeni ngocoque de
ser ot ype B pi 81lzeé"{;&'zd&z zgél‘g"ﬁz

3. Conjugés de polysaccharide-protéine selon la revendication 1, dans lesqusls le polysaccharide capsu-
20 laire bactérien ayant des groupes acides est choisl parmi un polysaccharide d'Haemophilus influenzae
type b et les polysaccharides de Streptococcus pneumoniae types 6B, 19F et 23F.

4. Conjugués de polysaccharide-protéine selon la revendication 1, dans lesquels la protéine immunogéne
est une protéine de membrane externe de méningocoque de type B ou la protéine édestine.
35
8. Conjugués de polysaccharide-protéine selon la revendication 1. dans lesquels le polysaccharide
capsulaire bactérien ayant des groupes acides est le polysaccharide d'Haemophilus influenzae type b,
{a protéine immunogdne est une protéine de membrane externe de méningocoque de sérotype B el
I'espaceur bigénérique peut 8tre représenté par la formule

g g e
CNCH, CH, CH, CH, NHCCH, SCH, CH, CHCO.

6. Conjuguds de polysaccharide-protéine selon la revendication 1. dans lesquels le polysaccharicle
capsulaire bactérien ayant des groupes acides ast le polysaccharide pneumococcique de type 6B, la
protéine immunogdne est une protéine de membrane externe de méningocoque de sérotype B ei
I'espaceur bigénérique psut 8tre représenté par la formule

OH L] NECOCHy

n I !
CNCH, CH, CH, CH, NHCCH, SCH, CH, CHCO.

7. Conjugués de polysaccharide-protéine selon ia revendication 1, dans lesquels le polysaccharide
capsulaire bactérien ayant des groupes acides est [e polysaccharide pneumococcique de type 19F, la
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6 éspaceur -bl %ﬂgg&ﬁéel ||o|out etre represente par |la forrrulcﬁloalz? IMI'M'IMI"IIIII""!
UCCH2 CR2 CH2 CHRO 55 7. Conjugues E p%l g%\(%hadl de-protilne salon‘l a"

revendi cation 1, dans lesquels le polysaccharlde capsuraire bactirfen ayant

dos groupes aqsrelaﬁe frhunb§nd st/ SRCHIOWBIhG 46 nMdRBHRD eRérRd asla\éﬁi@o&aqp@ dd $8tbtypern 44t

EP O 161 188 Hlespaceur bigénérique peut &tre re n{grébenté parlaforhdid | L 111111 11 prot~lne
i mmunogbne est une protdl ne de nenbrane extene de nenlngocoque de serotype

B el Vespaceur bigdndrque pou Stre represegte par I,a,ct,gﬁ,rrul e

0o - 5 3R03 0CU2 CN ' IVU2 e S||3HZ C02 CHCO -a COI’]J ugu6bs de
pol ysacchari de-proti ne sel on ;ﬁ?@? coesquel s | e
pol ysacchari de capsul alre bacterlon des upes acides est le

pol'ysacchari de pneunpcocci que de type 23F. |le protdlne Innunogene est une

prot el ne de_nenbrane exterre de nrni ngo ue de ser ¥pe B el espacour
bi gdneri qae .peCEﬂnjugnfs,s d -p ne| equ dans lesquels le polysaccharida
OH suial bactéri n ayant des lysacchande pneumociocmque de type 23F, ia

C0C32 CZ Q02 :gg;rue o mepawewtmm P2 &S ©

pol ysacchari des® é?"gty ® des groupes aci des
conprenant (a) le rerrpl acerre des atomes ¢ hydr ogbngeg&d. des du
pohysaccHari de par de gros c ons hydroph es, pourpcreer la forma eel du
pol yeacchar| de, puls 25 c"&é"%z?”% g_q, &g dyeof Orme sel du

pol yeacchar| de dons un sol vant ue po afre?ndn aqueux. 10. -Procdd
selon la revendlcatlon 9. dons lequel les gros cations hydrophobes sont
choksis da | e groupe constitue par trl- ou tdtra(al kyl en C, -Cq)amoni um
1- azabi cycl 3-[ ¢4 peur Agiubiliser desg polypaccharidpe Pectdspns. mlve}wmmamteme grogpes apiples
Procede sel on °FPleBARENdi cat | on 9, dans | e ueI | s sol vant aprotique 'pol aire
non aqueux est ¢#Ho Pgﬁmefaq?g‘e;'{f; r B0IpRs pre, acides rd“I'?-fr"ya‘Tcﬁ'i?f'ﬁ’ﬁ/PT’ 181 C&lions o

d hyl sul f drophgbes
o o e e sam%«w ok d'va@hwawaﬁ"eg“" ——

tequel les % Oﬁoo%gé h%%ngigﬂigp %5 dg 2 l6}e L‘?ﬂ iobe 'YI éis l:la%s le
sol vant apro ig@% he et 1.8
Procedd pour acc arl de

polyanlonlque conprenant Ia squbIIIsatIon du polysaccharlde dans un

sol vant apr ¢4, mb@dddichi 4 @vaﬁiaamuedéxs lo4uB) te Sotiaht dpibiidub Phlaifd ol Sl ARSIC@SI dBIR 1o
avec un rdact igdroupb ot gim@ biméthPierritantide) 1e dimétRAkifoxide, 6 AinyIBta RS Ratnbritge
act\Lv avec un e NNQinfstNpMthitiolidikdne. Pr occd6 sel on | a revendi cation 13

conprenant dgal enent | a reaction du pol ysaccharide active, que |'oni a fait
rdagi r avec 12irPriéas sdioncia péviehdicatich\/a) Gansiedudiles pibs patiodLHyaraptobasesdntéitaesoutylammo-
el ectropiif | es dian etiaspivant4profique Polaimadt agelnosst b dimstyienmkimedst f on 14, dans
l.equel | e solvant aprotique polaire non agueux est choisi dans | e groups
constitud pas Rrecédd pdbr layrokifcatemeoduientd dundiolysdchherida Hattériep delyaniosique comprenant

di nm,hyl acet am da} lacgolupijisatipn’ju polysaccharide dans un solvant aprotique polaire non agueux ;
{b) 'activation du polysaccharide avec un réactif bifonctionnel ; puis
(c) la réaction de ce polysaccharide activé avec un bisnucléophile.

14. Procédé selon la revendication 13 comprenant également la réaction du polysaccharide activé, que I'on
a fait réagir avec un bisnucléophile, avec un réactif produisant des sites électrophiles latéraux.

45 48, Procédé selon la revendication 14, dans lequel le solvant aprotique polaire non aqueux est choisi dans
le groupe constitué par le diméthylformamide, le diméthylsuifoxyde. le diméthylacétamide et la NN’
diméthylimidazolidinone.

16. Procédé selon la revendication 15, dans lequel le solvant aprotique polaire non aqueux est le
diméthylformamide.

17. Procédé selon la revendication 14, dans lequel le réactif bifonctionnel est choisi dans le groupe
constitué par les dérivés d'acide carbonique,

)
[
Re-c~R},

45



di met hyl i m.dazol i di none. 16. Procdde selon |la revendlication 15

I squel 1 e solvant aprotique polaire non agueux est |le 50 llﬂmmlu"m"ll””"
di irdt hyl f or mami de. 17. Procedd sel onEPePW«g\FEﬂEF'catton 14, dans lequel dewn s
rdactif bifonctionnel est choisi dans | e groupe conetitue par |es derivds

d' acl de carboni,qu 5 . ) .

TR, as G4 et ) 2 R emEm ) 0 0 RS £ el il

hal ogbnures 4 S [ cation

17, “ans | oqite ol TN, AP BouerkPreacl BEiabinS St i R
Procdd6 sgl of, Ipfckdd'gaish laraleh@Cutidha, S8 RalePid Bidhuclsbphitd sxiisHe IRMING db Rrfie HAKGH.)-

di ami ne de f or Mce,)Ma i dekie laqueileinGdRe vaNidde 61885 4 @d Vabd 8s 08 3, ¥IB& CHRIDBT NKIRW O

a 4, n a une VEHEBIH &8 M et ¥ ou ¥n SRYie éAEr oulss, PrsqlY esPth, Mg AlantORs ByauR Sto drl

ou un al kyl e elrdque ?@st@ou $ AV GiditisipdfiearA 1 dthidtaifstiérisr B'1dt ant pas egaux a 0 et

| orsque Y est 0 ou 8 metant supdriour a 1 et n etant supdriour a 1. |10 20.
Procedd sal 02v. IProcéds\seinnl laGéehdidatidn19, dhagisqueds) bisnuciéaphilalestnal G 4-Bgmedikmineest | a

1, 4- but anedi anmi ne. 21. Proced6 selon | a revendication 14, dans |oquel le
reactif prod2il Penédéceln i reveadiclianCidr dapsliequete aiadtif (PBtiulsant des sites électrophiles est
~~~~~~~~~~~~~~~~ 11 X ccXl, o0 XI est un pitrophdnoxy, dinltiphdnoxy,

pent achl or ophdnoxy, pentafl uorophenoxy, ogébnure, O (N-hy-
dr @xysucctei m dyl €) ou un azido, R ost gl X est Cl, Br ou 1: ou un
mal ei m doaci de active. 20 0 0 Ol Xt 5 00 p vaut de 1 a 3 et X est

ddfini comme ci-dessus. 30 22. Procddd selon | a revendication 21, dans
| oquel | e reac®pt unpilsepimroxy)t dinidehéagxy.ceentachioraphéspry; pentafleosophdnexyp halpgdaret Aiehie
p- Nkt y opi hny| e dropgucqmingidrie)Qu ye aidopR 8§ ay CHy et esbHj Brpy & sougs maléimidoacide active.
pol ysacch# | de- prot ei ne conprenant des pol ysacchari des 36 capsul adres
bacteri ons ayant des groupe. acides et des pr@t6l nes i mmunogenes qui sont
coupi 6s pal des espacours bl gdndriques c@gntenagt des |iaisons thloethers,
conprenant (a) la solubillsatlon du polyqﬁﬁh arfl de capsul alre bactrien

eIe’

ayant des,groupes acides par (f) renplac es’ atones d' hydrogbne aci des
du pol ysacchai de par de gros cations hydrophofges pour crder |a forme set du
pol ysacchari de, puis 40 (i1) dissolutigon de la fornme sel du

poi ysacchar| de dans un sol vant aprotique pol aire non aqueux: (b)
| " activatfon dgypQhiteasadu xoet iRGone tidagld. f bi fonctionnel; (c) la
reaction g ce polysaccharlde active avec un bisnucliophile:
22. Procédé selon la revendication 21, dans lequel le rdactif produisant des sites électrophiles est le
W bromoacétate de p-nitrophényle.

23. Procédé pour préparer des conjugués de polysaccharide-protéine comprenant des polysaccharides
35 capsulaires bactériens ayant des groupes acides et des protéines immunoganes qui sont couplés pai
des espaceurs bigénériques contenant des fiaisons thioéthers, comprenant
(a) Ia solubilisation du polysaccharide capsulaire bactérien ayant des groupes acides par
W () remplacement des atomes d'hydrogéne acides du polysaccharide par de gros cations
hydrophobes pour créer la forme sel du polysaccharide, puis
40 (i) dissolution de la forme sel du polysaccharide dans un solvant aprotique polaire non aqueux ;
(b) l'activation du polysaccharide avec un réactif bifonctionnel ;
(c) fa réaction de ce polysaccharide activé avec un bisnucléophile ;
(d) la réaction de ce polysaccharide activs, que I'on a fait réagir avec un bisnucléophile, avec un
réactif produisant des sites électrophiles pour former un polysaccharide ayant des sites électrophiles
45 latéraux ;
(e) indépendamment, la réaction de la protéine immunogéne avec un réactif produisant des groupes
thiols pour former une protéine ayant des groupes thiols latéraux ; puis
{f) ia séparation de la protéine ayant des groupes thiols latéraux d'avec la matidre contenant des
groupes thiols de polds moléculaire inférieur par centrifugation ; puis
80 {g) la réaction du polysaccharide ayant des sites électrophiles latéraux avec la protéine ayant des
groupes thiols latéraux pour former un conjugué de polysaccharide-protéine qui est couplé par une
liaison covalente thioéther ; puls
{h) la centrifugation du mélange obtenu pour éliminer les polysaccharides et les protéines non liés
par covalence.
§5 _
24. Procédé selon a revendication 23, dans lequel les gros cations hydrophobes sont tétra-n-butylammo-
nium, le solvant aprotique polaire non aqueux est le diméthylformamide, le réactif bifonctionne! est le
carbonyldiimidazole, le bisnucléophile est la 1,4-butanediamine et le réactif produisant des sites
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(d) lareactfon de ce polysaccharlde activo, quo lon a falt
bi snuci dophil e, avec uu reactif prod !, ﬁg%pl tes el ect rophﬂmgjmi@ ”m””m
fornmer un pol ysacchari de ayant des sites electrophiles 46

(e) indépendamment, |a reaction de | a protdine | munogene avec un rdactif
produi sant desgéigdraptnesest in trbioapétats. f or ner une protei ne ayant des groupes -
thiols lat6raux; puis (f) ia separation de | a proteine ayant des groupes

t hi ol s | at er28uRrociidd ¢eion Ik revemiicatliane3 @0 I revenditatiore 24, gans Ugoass letréeaiif prodaisgptded groupes
nmol i cul al r e | nfnidisiestia Npedtylimemotystsinathiatactore. . pui s SO (g) la rdaction du
pol ysacchari de ayant des sites dlectrophiles |ateraux avec |l a proteine
ayant des gra6uprossdé hpool sorifigmes rl'axistence Lifunboliaison covalente rntiyyled fethgments bigénériques de
pol ysacchar i del'qspaseusicontengutiune ligisor thipgther anbie les pelysacchirisien et ieg proiinas dans lad csiubigs
: puls (Ih) I ammhﬂmwgﬁﬁlneﬁ"wam@wg@"dmﬁmwﬂmbm 6iimner |les

pol ysacchari des (@t 'hydrslyser dasceoniuguén paun leg sliver au rivgey| dag digisons peptidiques; g3 (igg| @utres
sel on | a Mevendillelgensdnstables & fhydwlypequel | es gros cations h¥dro phobes sont

t et r a- n- but y| anmiB)'apalseuantiative de Eamy nozpsids g h!?éa"ﬁ!dﬂ"a'?t?@"tﬂbﬂ'%Hﬂé@?’eéé{'ydf%"“
di ndt hyl formam de, |l e reactif b| fonct i onnel est |e car bo [ dI i m dazol e

bi snuci dophlq ec%’i"s‘f‘%{‘ Tmﬂreﬁg'ef lﬁ@ugofogfqgem?glgﬂqa?e A protoption act "’Pé’g

46 EP O yaqes espéc mamm féres contr

dl &cyr ophl®l es g.%’ ° sd%ﬁmgatﬁ sac ﬂd%? rélgau: g%ﬁ%%& %ﬁgé:;u

| a revendi cat f it thﬂ h,c,
est la N acety ormc st el net hbol ac our conf| r mer

| exi stence VB8 thmmhzl%gﬁ. ﬁ&a‘,ﬁ haai geN6r | ques de

GWCG% cont enant une I al son t er entro les pol ysaccharl des et les

pr otel nes dg8SchdyssifidiNissleh 98 BVohdi&RGT D21 biflGa Nesehaitalish 96! Gdhs | ey RRAULAARION
1, comprenant : pdi@dcchariad-BroinY SBmEHBeRtO bid WRBIelRS Yinsktiits ChbiMe bart ul) ¥Psadtn&HaS
|i ai sons pept i @Heudphilds InflRRzad tpb BTodplé, par un edpaddub BifErércds ieaina A | hydr ol yse;
(b) lanalyse qu‘aﬂ"i‘t—t“v—‘dﬁ"l ar hi no- aci de de | espacoeur contbnant un

thl odt herassstable a |’ hydrol yseog 27. Conpositd on conpriicocs, une quantite
| munol ogl quenent efficace poulj assurer |la @rotectionlactive oi passive des

especes de marnm feres contre ¢NCH)GH]CH, CHINRCCH; SCH)quguicpar | e
m croor gani sme parenl *5 des conjugues stabl es de

pol ysacchar i de WHRkrBrind Yrteris 3! & b sfhoty Y B Blls@dnchce o
;gf q 'é, k Buﬁ"’rﬂ%&

d' anti serdins d BB d autr
fractions contenant |cor'8* gécies |ts anPésGia et d un vehi cuI e

phaxwaceut i quenent accept abI €. 18 Conposi tigon sel on vendhcat f on 27
conprenant de plus un adjuvantyy 20 29. Conpgsition se on ["a revendi cation

27 ou | a revendl cation 28. dor@.chg&! en mcﬁ
pol ysacch’zirl de- prot di ne conprenneht Et'hlizoui pl us?m S const I tuants choisis

parm un ppl ysgccgh?gﬁ%h? g qu,ﬁfo E i Ltlejr%e dr; mgwn%%gogué Xg esefgtvgeogphlghpgysac‘:har}ide de

espacour bi gi nBr

0 U de type 1 couple par un gspaceur blgél\éﬂQ!ie W‘&O % C11 CMZA MCO C2
sC'Z CH'CGp 30 k une proteine de nenbrane extene de neni ngocoque de
sdrotype B; un pol ysacchari de o ﬁ NHCOCHy
U]
CNCH, CH, CH, CH, NHCCH, SCH, CH, CHCO,
4% A une protéine de membrane externs de méningocogue de sérotype B ; et un polysaccharide e
pneumacoque de type 23F couplé, par un espaceur bigdnérique de formule
on ) NHCOCH;
uli W i
% CNCH, CH, CH, CH, WHCCH, SCH, CH, CHCO,

& une protéine de membrane externe de méningocoque de sérotype B.
55 30. Composition seion la revendication 29, dans laquelle une quantité immunologiquement efficace est une

quantité de chacun des conjugués de la composition telle que chaque conjugué contienne de 2 & 50
iig du polysaccharide sous la forme du conjugué.
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pneunocoque de type OB coupld, par un espaceur bl gendrique de
0 NHCOCH 35 CLON Cl2 C20 Mmﬁmm " ,m
5CR2 CH2 CROO & une proteine de menbrEM@ 1841888k de neni ngocoque
serotype B un polysaccharide de pneunocoque de type 1 9F couple, par un
espaceur bi gin . ~~ o~
OO O 7 ST Colritiof S BbrFieatbn bl s frauet '9”&“63%"‘6?"'8 st Foglcbhiahe.
externe de ngNiciga6aRAN Seitlia FEbRECKRR 36; dafd 1adiiBneRind ﬁ:ﬁ&mrum&.qw&npmuém&pme
de type 23F coUbirte didnadiil des RéHiigtds &) 18 R6tipobiftH el ‘au Hallé! Bnjidjs contienne 25 g di
0 1Q dhbride sous la forme_du conjtighé pour les conjugués &9 polysaccharides de pneumacogie
oo ove °c Re ot 10 HudVidle polybidddnalide’ sbuls 10 1HHH8 dir Snfibud Epckle 1B RIGHUGREE 0 6bIPSBChERIe
meni ngocoque d(avrﬁgﬁ,gghym nz&btygdp. Conposition selon I's revendl cation 29.
dans | aquel | b ue—guantiTe rmmunol ogl quenent efficace est uhFb quantltd de
chacun des cgsjusigasih dhin dudplEsRQFpes de Rorjuglidsale PoPsacinarfie-ProMa jcoripiéhatt@ds paysae
de 2 a 50mal g harded yapadsfes badiirien eyan desigiupas wbides cuplés)ped .des! dspaceulsigdnériqdes
188 B1 contenant des liaishris] thibdtBars 121 dids] frotéinéd ibbibdidgériet.] sebh. 1a Caverisiidni Gret un
sel on | a r ewndbmpdshnirch@$d, pachdnp vhicuiee phaemécoutigypment adeepiatienvh tadirantesttun| vékiasbe e
humai ne. 32. Caodjpest phaprecewiqgamenhtaaccepiabled ipawaitls prépedlon dienesoinpagitior Utile pnuole traite-
quantitd i munteobieesssice demnmiikre cantre laibackiényie provaguée ndcleshigioorganisaes parents.
coRj ugugs™e | a conposition tells quo chaque conJugu6 contienne 25 ag di u.
5 pol ys#e MUilisatione salon lo |’°&°"F’GF‘K’E Bu densnipangied leprlie conivguesc da Pa'ma'd’é?mté'“"
pol ysacchar i de SORRreReah ¥oet Biieus °°I'E}“‘H'§‘s GB"'%SG?"?‘EHI:E?\\QF‘ECE@“% hﬂ&ﬂl“_‘f‘_ﬁ
conj ugud pour (%R bGHRIR, BErE SaRACHHS PIPENSRAUR IP fATRHIY) Haenophi | us | nfl uenzae type
b. 83, Utillsation d un ou pluslours types de conJuguos de
pol ysacch&t | de- pr ot di ne conpr eﬁ’&nt des pol y “"E%rl dos capsul aires
bact 6ri ens ayant des groupes ad ggzp%z ‘% ceurs bi géndri ques
contenant des liaisons thlolt hé‘?' a8S% minofenes. selon |a
revendi catlon 1, et ill conposant choI si parm un v6hicule
phar rracou,ﬁ quereme prodimptdebimembrane exigresy den iméaingoconue idkisénatype 8t ; urd polysagrharide de
phar macout | quempseumogease de tyipe 68 couplér par un espaspuribigénédque de formeule onposi tion utile
pour le tralte nment d'une espbce.de mamm fere contre |la bactdrime
provoquee par |es nicroorgani s®s parents. 1% 34. Ut |¥H8€¥pn selon la
revendi cation 33, dans |aquol | d1l esdits conj¥iguds de
pol ysacchaq i de- prot ei ne conpr oifHEMz SHa B2t 8BS B i t uant s chol si
parm un pol ysaccharide d' Haenophilus influenzae type b coupid, par un
espaceur bl gdndr il pro@me fdar MedBraftOsdme de méningocoque de sérotype B ; un polysaccharide d@
NHCOCR CNCH 2 (@rdunioddqub/36type B8P tbuiiél parGin@sgacalipbigénéri@e teormafeot ei ne de
menbr ane oxt one de mdnl ngocoque de serotype B; .un pol ysacchari de de
pneunocoqée de type 8B couple, gwar un espaoear bi gdnemamn, de fornmule OH
0. NHCOC3 11 §) U I I

' CNCH, CH, CH, CH, NHCCH, 8CH, CH, cuco,

40 2 une protéine de membrane externe de méningocoque de sérotype B ; et un polysaccharide de
pneumocoque de type 23F, couplé par un espaceur bigénérique de formule
OH ) NHCOCH,
LK i ]
. CNCH, CH, CH, CH, NHCCH, 8CH, CH, CRCO,

2 une protéine de membrane externe de méningocoque de sérotype B.

35. Utilisation selon la revendication 33, dans laquelle I'espéce a traiter est constituée de nouveaux-nés sl
d'enfants humains, et la quantité efficace de la composition dans une dose unique est une quantité
correspondant a 25 Ug du polysaccharide sous la forme du conjugué pour les conjugués des
polysaccharides pneumoccociques et de 10 iLg du polysaccharide sous la forme du conjugué pour les
conjugués de polysaccharide d'Haemophilus influenzae type b-protéine administrés.

50

55 3. Utilisation selon la revendication 33, dans laquelle ia composition contient une quantité d‘un conjugué

de polysaccharide-protéine comprenant un polysaccharide d'Haemophilus influenzae type b couplé, par
un espaceur bigénérique de formule




~

SO . C C2S210C W f
BL{’;?;Q&S?. S‘é”‘ééﬁ&ﬁﬁé%éﬁ%?&E%%SE*‘S%%%. g 82¥p3n5espac@m ”"”mllllllllllm
bi gdn~rque de fornule 36

Nl CCR32 Cl112 CO2 CQ2, WCCHZ g CR? CR2 CHCOgq 40 qm protdi ne de
menbrane extene de nmeni ngocoqyf de serotype||B et un pol ysacchari de de

pneunocoque de type 23F. coupl@gca?euzlm GA eSS gdgﬂ;cnque de forrrul e CH
0 RHCOOR3 45 2 dﬂzm 2 C2 2 "C SCwve 2

CH2 CECO, t d nb t d rml d 6r qt .
35. Willsatl b év?rstﬁmﬁ s re%%‘e v peius B e & Spiperad (Tl fL
est const it uee”YECRBRY" é'£°8‘f° d' enf ants humsu ns, et la quantitd

gl;]; lr ggggngg r:? aCo?l %Bgsci%h&ﬂa%m&%g{%\g ﬁﬁn UIQI gﬁgdfaﬁsn qna ngulgﬂghélé % polysacch |de

con Ugues"’dest ¥, 5 ; sih fé éi ﬁép |n ﬂe 3 d %@Hi éth gde
sous |la forns %&BQHes&Qé&bl @ r%p aVﬁQ&E; gl ! de

d' Haenophi | us |nfluenzae type -pro eine-admnlstres. 65 36 Utlilsation
selon la rovendl catfon 33, da llaquel | e | agconmposi t ixgy ntient une

quantit6 d'un conjugu6 de pol ygaccharide-prqtei ne conprendnt un

pohysacohr| de d' Haenophl | us |@E#@%medzmcoal un espaceur
bi gi ndrl que de fornulo 48 1 188 B1 *Ec L

[T1Liilliili an ?~~H CN MZ % C8211.2 330 0 C32

0 2 C CO u’%‘e rot de mégbrgp\e ef<t %nege\gedirren gocg u% e sgro%ﬁame
Conjoaude¥de g Lk ﬁ"&?xti Bt %25’%@"9
-~onj uguds -de ny § g W%m% ) Vﬁﬁ %oa%/ 0 gt I'es aceu
lesqueis le p ? ac? arren gro eps
aci des est un p yeac arl % rep ococcus du groupe 8 de type Ia | b,
[l ou Illl la protdine Immno ne est une Q’rotdl ne rane externe de

meni ngocague de sarotype B etm espaceur bllgdndrl que; pou 6tre reprnsente

par la forrmula OHO o e . 1
111 C3CKZ CHZ % C3z NoCu 8% B2 BB el ehaT g0 a0 de

pol ysacchari de-protdfne selon | revendication 1, dans |lesquels le

pol ysacchari de capsul aire bactdrien ayant ‘des groupes aci des est un

pol ysacchrar 38 eProkédes ediamy Iz edvpnuicetinin 23Kdans [lequel rie tehjuged polysaccbayiderproéine esinmis a réagi
protdi ne de nmmr@n@o'mtomda@olmwmg’e@rd&uberdex@ed eativiigcélepiraphileSurde mwm_

bi ddndri que geut Stre rdprdsentdé) la formule OH

3300013 25 Procédé selon la revendication 39, danglgquel le thiol de bas poids moléculairg-gstia - at@%cw
C% 21C SC,™MiR% t CHo- 30 39. Procdd6 selon |a revendicatlon 23. dans

| oquel | €®¥conjugu6 pol ysaccharide-prot~ine est mis a r~agi avec un thiol de

bas pol ds Id Ialre pour 6limner |exces d activit6 electrophile sur le

conj ugu6. 4 #®_d6 selon | a revendication 39, dans loquel |e thiol de

bas\poi ds nql %lllglcrosale%F belJuSpel\b aglséaXéthdSlgrgtgln-Con]ugate weliche bakterielle Polysaccharide mil
40 Séuregruppen und durch bigenerische Abstandsglieder, die Thioetherbindungen enthalten und durch

die Formel A-E-S-B dargestelit werden kinnen, gekuppelte immunogene Proteine umfassen. worin E

45
oder

-CCY ZN
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% -iin- ,

worin R H oder CHs ist; A



m ne. 35 Ansprtlche 1. Stabile, coval ent gekuppelte IU"

Pol ysacchari d- Prot ei n- Gonj ugat e, weiche baktsrielle Polysacc !,w”m"”"m””m
Sl uregruppen und durch bi generische A9 38483Btder. die Thi oet hér btndtingen *
enthal ten und durch die Fornel A-E-S-B dargesteilt werden k8nnen.

gekuppel to i nmunogene Proteine unfa n. worin E 45

a oder -CC32N 60 56 5R worin R H od CH3 ist; A 49 EP O 161 188 BI

I Lrraill 11112 11 -9 CH ) (bﬁz))ﬁwk-lcg?e;‘mmrin mO bis 4 ist, n

O bis 3ist, WO odor NHIlit und Y CH2, 0, 8, NRI oder CHCO2H ist, worin R

C, - odor -Alkyl ist s B ny i S m u n he ,hic |l eich, .
Nul | si ndgzund Mo ‘p‘g nd ey '“Qg Pﬁféé‘?‘ "éf‘;é‘[qc!i'%?-%:gﬁ ;P?"'g%gﬂg%@‘%’f’gb”
1ot und 10 B UREEL Gt B R T P SRR TR Y S S
NE2, N\HR F 0 % GPifaals i RSt bl X - 2) 2
worin R wi e oben definiort ist. Ist. 30 2. Stabile, coval ent gokuppette
Pol ysscchar | d- Pr ot ei n- Conj ugate nach Anspruch 1, worin die bigeneri schen
Abst andi gl i eder durch die Formmel E - IN 2CH2
CR 2CBI 2RI &t 2SCEl 2CB21 RCO. wi eder gegebe%!'i\%’éS eHn(q?&)ﬁgn. 40 3.

Pol ysacchar | d- Pr ot ol n- ConJugat e nach Anspruch 1, worin das bakterielle
Kapsel pol ysacclishmiofin prit bis3gsti g 0 bigeugapen aus der aus Haenophilus I nfluenzae

- Typ_ b- Pofyeaccharid und Streptococcus _pneunoni ae Typ SB-, 19F- und 23

F- Pol ysacchar| den besteohenden Gruppe &udHauf i l'st. 4S 4.

Pol ysacchari d- Pr ot ai n- Conj ugat e nach Anspruch 1% worin das i mrunogene
Protein ein Meni ngococcen Serotyp B-Protein derQAuI oeren Menbran oder
Edegtiynprotein ist. 5. Polysaccharid-Protoin-Conjugate nach Anspruch 1
worin das®bakt Q;@B bad? Hi@RREDPO! ysaccharid mt Sam regruppen ei n Haenmophil us
i nfl uenzae -Typ b-Pol ysaccharid ist, das inmunogene Protein em 50

Menl ngococcen- Serotyp B-Protein dor _luliere I\éenbran i st und das

bi generi sche Abstandsglied durrh di § Fornel r# '

worin R' wie oben definiert ist, ist.
ap - 2 Stabile, covalent gekuppelte Polysaccharid-Protein-Conjugate nach Anspruch 1, worin die bigeneri

schen Abstandsglieder durch die Formel

ﬁ E iBCOCEB
&
C!2C32C52C5283 C825C32C32 HCO.

wiedergegeben werden kinnen.

8. Polysaccharid-Protein-Conjugate nach Anspruch 1, worin das bakterielle Kapselpolysaccharid mit Séu
regruppen aus der aus Haemophilus influenzae -Typ b-Polysaccharid und Streptococcus pneumoniae
Typ 8B-, 19F- und 23 F-Polysacchariden bestehenden Gruppe ausgew#hit ist.

45 4 Polysaccharid-Protein-Conjugate nach Anspruch 1, worin das immunogense Protein ein Meningococcen
Serotyp B-Protein der #uleren Membran oder Edestinprotein ist.

5. Polysaccharid-Protein-Conjugate nach Anspruch 1, worin das bakierielle Kapselpolysaccharid mit S&Eu-

regruppen sin Haemophilus lnfluenza_e_ -Typ b-Polysaccharid ist, das immunogene Protein ein

50 Meningococcen-Serotyp B-Protein der GuBeren Membran ist und das bigenerische Abstandsglied durch
die Formel

NECOCH

66
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R S~~~~~~ECOCH3 6s t ~t ZCN2C 2CR2C 2N2
EP O 161 188 51 Epééy_}ad 1111111111111 “ﬁmﬁgﬂgﬂﬁ‘““l
wer den kann. 6. Pol ysaccharl d-Protein-Conjugate nach Anspruch

bakterielle Kapsel pol ysaccharid mt Ski- regruppen ein Pneurmcoccen Typ

68- Pol ysacchar wiedergegebeslasrdénkaminogene Protein ein Meni ngococcen-

Serotyp B-Protein der aufieren Menbran ist und des bigeneri sche

Abst andsgl i éd Phiysadehatit-Erofein:ConjugdRGiachiAndpfich 124RiB1BChENDEN8 Kapfieidizddechensi mit Sau-
To~~~~~~~~~~~ ~refruppere cie Pgametoecenyiyp @B+Polxgancharidist, das immunogene Protein ein Meningococcen-
Polysacchar | d- $arakpeB-Proi@ip dpn Hyddren Mendinanistaind dastbigbneriachei Abstaluisglibd thirehy diecfogmel

Kapsel pol ysaccharid mt SMu- 16 regruppen ein Pneunpccocen-Typ

19F- Pol ysaccharid ist, i mmunogene Pgotein ein

Memi ngococceen- Serotyp B- Prgg in der auferef] Menbran i Je-And3des

bi generi sche Abstandsgl | ed $¥CECH4 68?65335 28, SCB CH HCO.

UECOCCI3 ™ 2CH 2CH ZCHZNRCCZSCH 2C~-H rgegeben wer den

kann. 8. Pol ysaccharl d- Prot ei n- Conj ugat e nach Anspruch 1, worin das
bakterielle Ka‘ﬂ%f%ﬁﬂ%‘&?!%a\‘ﬁﬂ"d mt Sau regr uppen eehn Pneunpcoccen- Typ

23F- Pol ysaccharl d ote| e| n ococcen- Serotyp
B- Pr ot e| n, d T msﬁ’F'?—ﬂ‘fdﬁ@ c&ﬁ"“?‘é‘t Se'ﬁd‘?{’%f‘?ﬂg ‘fh%(i’ ﬁg %;
30 di& For} LPPPECOCH qﬁ%ﬁ% d an Ab‘tl',ﬁ‘ﬂ ""':]
L8sli chmachen Eﬂ §8’ﬁ‘é? F°“ 1Y §’é’c {aliic rﬂ"P""é‘F dregruppen
durch 40 rse zen der Sgurewasserstoffe des PoI ysaccharl ds durch

gr oBe hydrophobe Katlonen wodurci die Sal zforrn des Pol ysaccharl ds erzeugt

W r §,_ dangch (b) Auflbsen Sai zt or m des I ysaccharbﬂ?,ﬁ el nen ni cht
wgBri gen pol aren aprotisch rdn nach

Anspruch 9, worin die groBen ‘%y&lrog %Zﬁgf:cg §ﬁ%a5§2 $Qaqus Tri- oder
Tetra(C, Cs)al kyl ammoni um 1- Azabi cycl o[ 2. 2. 2] octan und

1, 8- Di azabi cycl o[ 5. 4. 0] undec- 7- en best ehenden Gul :' pe ausgew hit w rd.
11. Verf adar en vaedelyeduberidweiddn kinn. WOIri N des nicht waBrige pol are aprotische
Losungsm ttel aus der aus D nmethyl formam d, D nethyl sul foxid,

Di met hyl ac eantaysackitarid-tisteih-Conjdgatd\haciinnaptuely i) wioriel 2izo bakebristie (apdaipsiybahadtionit Siu-
G uppe ausgew fegruppen r eein 1 PneuiviecobehiTem R3FPolydacchardc Hist9, daso rilmurdpene g riodtem  ein
Hydr ophoben KaMéningenacche-Seratym Bifateji demtufieren Menibrag ist ol ¢ba Higenegsche Wpstandsglind durch
pol are ap¥ol i sémEomarsungsnittel Dinethyl formanmid ist. 13 Verfahren zur
koval enten Modifizi erung eines polyanioni schen bakteriellen Polysaccharids
dufch (a) L6slichmachen deggPol ysaccharl ds 4n einem nm i rigen pol aren
aprotischen L-sungsmttel; Eg Y eren cﬂas Pol ysac mt el nem

bi f unkt i ogel | en Reagenz; 2‘:32 9 NECCH, SCH ,CH, CHCO.

, wiedergegeben werden kann.

(.

9. Verfahren zum L3slichmachen polyanionischer bakterieller Polysaccharide mit Stiuregruppen durch
(a) Ersetzen der SHurewasserstoffe des Polysaccharids durch groBe hydrophobe Kationen, wodurch
die Saizform des Polysaccharids erzeugt wird, danach
{b) Aufiisen der Salzform des Polysaccharids in einen nicht wZBrigen polaren aprotischen Lésungs:
mittel.

40

45 40. Verfahren nach Anspruch 9, worin die groBen hydrophoben Kationen aus der aus Tri- oder Tetra(C:
Cs)alkylammonium, 1-Azabicyclof2.2.2]octan und 1,8-Diazabicyclo[5.4. 0]undec-7-en bastehenden Gruy»
pe ausgewihlit wird.

11. Verfahren nach Anspruch 9, worin das nicht wﬁBrige polare aprotische Ldsungsmittel aus der aus
Dimethylformamid, Dimethylsulfoxid, Dimethylacetamid, Formamic und N,N'-Dimethylimidazolidinon
bestehenden Gruppe ausgewdhit wird.

12, Verfahren nach Anspruch 9, worin die groBen Hydrophoben Kationen Tetra-n-butylammonium sind und
das nicht wiBrige polare aprotische L&sungsmittel Dimethyiformamid ist.

13. Verfahren zur kovalenten Modifizierung eines polyanionischen bakteriellen Polysaccharids durch
(a) Ldslichmachen des Polysaccharids in einem nicht wiifrigen polaren aprotischen L&sungsmittel;
{b) Aktivieran des Polysaccharids mit einem bifunktionelien Reagenz; danach
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EPO 181 188 S1 "1 (c) Ursetzen dieses tIV| erten
Pol ysaccharl ds mit el nem Bi s-nucl eophil. 14. Verfahren nach Ilﬂ
wel ches welterhin die Urset zung des &R0 818881 Pol ysacchar | ﬂ
enem nBI s- nucl eophl I urrgeset zt warden | st mt el nem Reagenz, des

anhAngende el ekt es n%’s %&tg/{a nPoI §93‘5P'Hﬂ c& }(erfahren nach

Anspruch 14, vvor ge po sungsmttel aus der

aus Di met hy! foramitied nadnl ARSI Ul g:ei [Pl S UM. aﬂwa rids das mit
N, N- Di met hyl | ”‘éﬂé}% o-fUkiBabRn ﬁﬁ&s ng@ phrle Steflen
Ver ahren nach SUt, b es ni c e pol re ap otlsc

i dsungsmittel Dinethyl orma md |Ist. 17. Verfahren nach Anspruch 14 wor i n

des bl f unkt i @) &bitdhreRIREHE Afepficl 14lE0oriA Was hidht ABRGUSORAL ir)ishe Nosurgimittel audQiel Bus

R2 und Ra unab ?minﬁmvuor&&ahybim%wsmfohiﬁlmﬂ%rm&’wwmmmmga&%m
G uppe ausge wempbeuugadahudeerfahren nach Anspruch 17, worn des

bl funkt!| opel | e Reagenz Carbonyl di | m dazol ist. 26 19. Verfshren nach
Anspruch 14, te\uverdrefl @gchBAmBpra¢hCI S @fini das @icht iliBRgel palatbcdproliehd B sungsmittel Dimethylforma
H2N( CH2) my( CH2ymtdNs2 i sL. worin mO bis 4 ist, n O bis 3 ist und Y CH2, O,

8, NRI, CHCO2H ist, worin R H oder ein G -oder 02 A kyl ist, so daB, wenn
Y CH2 ist, mauNerfahrebshaicAnspradhti4grodn dis bifudidionsiis Reabdnn averietawe Carbamsiurede@atader S
Isbmgra@fter als 1 ist und n grdfier als 1 Ist. 30 20. Verfahren nach
Anspruch 19, worin des Bis-nucl eophil 1, 443i’.and| amn ist. 21. Verfahren
nach Anspruch 14, worin das db el sidtrophg eI | en erzeugende Reagenz 36
Xi IX, worin K N trophenoxy, D nitrophonoxy, Pent achbor phenoxy.

Pen | uor phenoxy, Hal ogenid, 0-(N-Hy droxysuccinimd odor Azido Ist, R
00D o ot e ik F° Esbigigs Aoyl sind, Gaiaene, B’ Aeiesie, begenenden Grws aisoe

Nalelnlmlgosu!”é'ﬁ” f I st oo XIg(CE ) N ﬁlst,
i 1 bi ' . 22, Vi
Anspr uch 21'13%5’1#%%55% mﬂgﬁéi P i et %%aege%era@%h%&aﬁéﬂsg;ﬁi

Ilgo:\l;ts;ggﬂar?/c?‘ %gmih thaﬁg M@BZ%MVF ‘%{U&ﬁ mgg@gﬁﬁ% t'féle
bﬁeli_’ s1 mﬁhe W Ch?B ol

i

mt Sauregrupp
Abst andsgl i ede?;?f ‘iél b GHA™ hdrt ' oder

Mii 11113111 i1 uppe te |mTunogene Protei ns unfassen, durch (a)
Losl i chmagheg, %&n&éﬁlﬁa&wne&&msK@nﬁe&mé-uu%ﬂsﬁhawsdﬁnmn igaur egr uppen dur ch

(|) Ersetzen der Sl urewasserstoffe des Pol ysaccharl ds durch grofle

hydggphobe Kai ivein niidh Akbrédh 14 voribabsZdieéisRreishienr 3M IS G Edubntid AdagahzZougt Wi rd,

danach
* x'nﬂ ,
‘\/ worin X' Nitrophenoxy, Dinitrophenoxy, Pentachlorphenoxy, Pentafiuorphenoxy, Halogenid, O-(N-Hy
droxysuccinimidyl) oder Azido ist, R H oder CHjy ist und X CI, Br oder | ist; oder eine aktivierte
“0 Maleinimidosdure
O
45 @
. |
X (CEZ) pN
50

ist, worin p 1 bis 3 ist und X' wie oben definiert ist.

22. Verfahren nach Anspruch 21, worin das die elektrophilen Stelien erzeugende Reagenz p-Nitropheny!
55 bromacetat ist.

23. Verfahren zur Herstellung von Polysaccharid-Protein-Conjugaten, welche bakterielle Kapselpolysaccha-
ride mit S3uregruppen und durch Thiostherbindungen enthaltende bigenerische Abstandsglieder ge-
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\
6 ) »(ii) Aufl8sen der Sal zformdes Polysaccharids in ei nem ni cht '
WWirigen polaren aprotischen Losung ) Aktivieren des
Pol ysaccharids nit einem bif unki doneéﬁﬂgﬁé%éiz; (C© Unsetzen d w&m'”"””m””
aktlvierten Polysaccharlds mit el nem Bis-nucleophil; (d) Unsetzen dies€s
aktiorten Poi ymg{g%ﬁ,g,%geng@mtumﬁggﬁmuﬁhs nucl eoph|I ungeset zt worden
ist. 10 M {a) 5sRAMARSEel bikBRGleh KaplsbibdiRlccRArdS Wit SaGIEGugpeRa@aY, wodur ch
ei n Pol ysacchadd rmtrsaae&mm SAGHeWhs stk sidffh 'ded PolyBchaidd! duR §6Be1 Hyehaphotb KetiondnE o
unabhl ngi g davon |diR His Sakzfosdes POIyEacHaTYe Brzblighivid, dénati t ei nem Thi ol gr uppen
er Zeugenden Reagenip Aufitsen det Salzforey désnPdalyshitchirids is elbrin rachi iwkifyigenl quolaren aprotischen
Thl oi gruppen; dandssungdmittaldbt r ennen des Proteins mt den anhAngenden
Thi ol gr uppen von{nhhitideremadss Phlysatohariie vait@imbm difumkdidpellen Reagetd; ol hal ti gem Mat eri al
durch Zentri f ugl (er émsetzeradiesesak{idartei Rulysacobaridd et efPeim\Bisarsiciaephil:ds mi t
anhl ngenden el ekt Ypsetzerdiesgs ehtivierten Folysadeharide; dasantieinent Bistayclegptiiliumgesetibworden ist.
Thi ol gr uppen unt wit eiRem @iekigphili Stelien Pabugender iMargenz, Wodurell ¢in Coljagehatid mit @atdingpndesh
ehne coval ent e TeleksenhiiraStallerchebiideydiduppel t i st: danach (h) Zentrifugieren
der r esul tier end@h“@@%?&Umsﬁﬂ HesimmynegenenPretsins o \pip@ fthicigappeTCREFEgenden
K. - epterRildue aines Rioteipgynip anhiirgenden Thigigiuppani @Radkach Anspr uch
23, wor m1 die gr®f 'HFEHJ ﬁ'@B@ﬁ "P('af‘?“oﬁ@?f‘g!%dﬁP aThHQE}HP‘V‘I ORmRiRdeTRAlekyizgp wichtigem

ni ¢hy walft ge po\”ﬁ'lh%“;éze ?°6'i“1"?ﬁ pu ﬂng Di @){I f(ﬂ)tra!r;wa‘rg%d?‘ﬁi"'r L te,dast 4
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37. Polysaccharid-Protein-Conjugate nach Anspruch 1, worln das bakterielle Kapselpolysaccharid mit Siu-

regruppen ein Gruppe B-Streptococcus -Polysaccharid der Typen ia. Ib, i oder il ist, das immunogene

4% Protein ein Memingococcen-Serotyp B-Protein der duBeren Membran ist und das bigenerische Ah.
standsglied durch die Formel
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CNCH,CH, CE,CH,NBCCH, SCH, CH,CECO.

§0
wiedergegeben werden kann.
38. Polysaccharid-Protein-Conjugat nach Anspruch 1, worin das bakterielle Kapselpolysaccharid mit Siure-

gruppen ein Escherichia coli K1-Polysaccharid ist, das immunogene Protein ein Meningococcen
Serotyp B-Protein der SuBsren Membran st und das bigenerische Abstandsglied durch die Formel
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31 Verfahren nach Anspruch 23, worin das Pol ysaccharl d- Proteln Conj :
mt sinem Thiol niedrigeri Mol ekular evm chts éi,ngeset zt wird, mm“”“ lm[“l@“m\
Woer schUasl ge el ekrophile Aktivitlt C‘ﬁﬁj % auszuschlle 1 b
Ver f ahren nach anspruch 39, worin der Thiol niedrige Ml ekul argevm chts

n- Acetyl cysteamn ist. 15 5§ 20 25 30 36 4D 46 60 65

| 3
CNCE2C32C32C32NHCCEZSCHZCH CHCO

wiedergegeben werden kann.
39. Verfahron nach Anspruch 23, worin das Polysaccharid-Protein-Conjugat mit einem Thiol niedrigen
Molekutargewichts umgesetzt wird, um tlberschlssige elekrophile Aktivitit am Conjugat auszuschiie
10 Ben.

40. Verfahren nach anspruch 38, worin der Thiol niedrige Molekulargewichts n-Acetylcysteamin ist.
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