Vacci ne All docunents cited herein are incorporated by
reference in their entirety TECHNI CAL FI ELD Thi s
WO paefri2en concerns vacci nes agai nst Nei sseri aPCT/EP2007/000027
meni ngitidis and pneunococcus In particular, it
concerns vacci nes based on conjugated capsul ar
saccharides fromnultiple neningococcal and/or
pneunococcal serogroups. BACKGROUND ART Based on the
organi sm s capsul ar pol ysaccharide, twelve serogroups
of N. nmeningitidis have been identified (A, B. C, H
I, K L, 29E, W35, X, Y and Z) Goup Ais the
pat hogen nost often inplicated in epidem c disease in
sub- Sahar aDLWSOPERTIDEFRRE B QELIBCAHLTURBMEDBS ponsi bl e
for the vast majority of cases in USA and in nost
devel oped countries. Serogroups WL35 and Y are
responsi bl e for thgeiBmEt THEOINASKSION USA and
devel oped countries. A tetraval ent vacci ne of capsul ar
pol ysaccharides from serogroups A, C, Y and WL35 has
. 0
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conj ugates from serogroups A+C are known [6-8] and

m xtures of cogyj I +WL35+Y have
been reported bg%@%ﬁaw&ﬁgekiﬁﬁﬁg@gggﬁaékfbnJugates
are mell known, they have not yet been fitted into
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suppression” 1s the enonmenon wher eby pre-imunsation
yield. of an animal with a carrier protein prevents it from

later eliciting an i nmune response agai nst a new

antigenic epitope that is presented on that carrier
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for interference between those antigens. In reference
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conjugated to a tetanus toxoid (Tt) carrier was

suppressed by pre-existing i munity agai nst Tt

Ref erence 16 reports how a conbination of D T-P

vaccines with a Hi b conjugate vacci ne was adversely

affected where the carrier for the H b conjugate was

the sane as the tetanus antigen fromthe D-T-P

vacci ne. The authors concludes that this"carrier

suppressi on” phenonenon, arising frominterference by

a common protein carrier, should be taken into account

when i ntroduci ng vaccines that include nultiple

conjugates. In contrast to references 15 and 16,

reference 17 reported that primng with tetanus toxoid

had no negatlve |npact on the |nnune ‘response agalnst
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vaccine. Finally, reference 25 reports that 'prior
exposure to the carrier protein can either enhance or
W@ appERs7 ant i body response to pol ysacchari desPCT/EP2007/000027

adm ni stered in saccharide-protein conjugates”. The
conjugates used in reference 25 used tetanus toxoid or
the CRML97 nutant as carriep protein. The situation
concerning carrier primng and/ or suppression is thus
confused, and it remai ns uncl ear whether any
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( a conjugate of (i) the capsular sacchari de of

serogroup C N.nenngitidis and (ii) a tetanus toxoid,
(c) a conjugate of (i) the capsular sacchari de of
serogroup W35 N.neningitidis and (ii) a tetanus
toxoid, and (d) a conjugate of (i) the capsul ar
saccharide of serogroup Y N neningitidis and (ii) a
tetanus toxoid, wherein the patient has been
pre-immuni sed with (a) a tetanus toxoid and/or (b) a
conjugate of (i) a capsul ar saccharide of an organi sm
other than N. nEﬂIngItIdIS and (||) a tetanus tox0|d

o o o oy N Y



Typi cal pre-inmunisation will have included: a tetanus
toxoid antigen, a H b capsul ar saccharide conjugate
waigimg7a1t et anus toxoid carrier, and/ or a pneuP@DBE2AT/000027

capsul ar sacchari de conjugate using a tetanus toxoid
carrier The patient will have received at |east one (e
g 1, 2, 3 or nore) dose of ghe prei mmunisation
antigen(s), and that dose (or the earliest of multiple
doses) will have been adm nistered to the patient at

a yeast egtsactObdt aldo réquirek thie mresémeasdf combinantdorrds ofl aninidl proteins,
18, Wzﬁ'if‘ 24, 36, 48, 60, 120, 180, 240, 300 or nore)

such aggreWd f8E108%-¢ t he | nmuni zation with the meni ngococcal
conj ugates according to the invention. In a preferred

group of patients, the pre- imunisation took place
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-1 1 years old. In all cases, however, egardl es
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i nclude aggl utinogen 2 and/or agglutinogen 3. The

1Dlantigen in a DT-P prei mmuni sation is typically a
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the patient will typically have been pre-immuni sed

with a H b conjugate and/or a mnultival ent pneunococcal

conjugate. Such inmunizations are typically given to

newborn children at ages 2 , 3, and 4 nonths. H b

conjugates are well know (reference 32). Pneunococcal

conjugates nmay al so use a Tetanus toxoid carrier for

one or nore of the saccharides. The patient may al so

have been pre-imunised with a serogroup C

meni ngococcal (' MenC ) conjugate. MenC conjugates that

use tetanus toxor d as a carrr er. Preferabl y, however,
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poliovirus vaccine (IPV); Streptococcus pneunoni ae -
see above; influenza virus; BCG hepatitis A virus
WwW@rao7Qens7 neasl es virus; nmunps virus; rubel | aP@I/ER®)7/000027
varicellavirus, etc. The patient may or may not have
been pre-imunsed with one or nore neni ngococcal
capsul ar sacchari de conjugage(s) In sone preferred
enbodi ments, at the tinme when a patient first receives
a meni ngococcal conjugate, they have al ready been
optimapcet tutturainsediumi foh tHE: prioductian of/biblogégal proditdiersuch as those used
enbodi nrents, a peni.ngococcal conjugate is adm ni stered
as phafrgageicalsf Vagediasde "WMady been pre-i muni sed with
both (i) Tt or a derivative and (n) a neni ngococcal
conj ugate. The conjugates The invention inmunises
patients with conjugated saccharides. Conjugation is
used to enhance ' b cchari des, as
it converts then%qh\?yﬁmggﬁg&%’gﬁﬁgens to T-
dependent antigens, thus allow ng primng for
i mmunol ogi cal menory. Conjugation is particularl
[012] ltsisf am obfact médthat presentairyenten e :@owée.olmpeah@p-}{r@eace" culture
: l] . knowr ' : ' L D: L
e o085 BHR o o Dt 6 Albvatiog ot
in saidanawiai seweliasmetbbds for efficienyexqwessibn of ngearabiesnt proteins and/or
wherein ch conj uq,ate conprises a tetanus toxoid (or
methog%‘fqr\;lgﬁp lé"?’ﬁ@l’%‘#)‘f‘ﬁ'c’@é%frvfrg?e%r otein, and the capsul ar
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meni ngococcal serogroups A, C_ W35 and Y, such that
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C & W35, serogroups A & C & Y; serogroups A & W35 &
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effect canbegobievedeves imoligopgplidgrfeae mediea 1 6) -1 i nked
N-acetyl -D- mannosamip e-1 -phosphate, with partial
O acetylation in the C3 and C4 positions The acetyl
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The saccharide structure is witten as 9)-Neu p NAc
" 7/8 OA( a 2 The serogroup WL35 saccharide is a polymner
[016] Ofhetifold CthaChed@rhésdamg @i thacsreaemdpvetidrs ake Ikeorehfavorable for
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recombinanbprateil €xprassian7viss pedustion iapdscelisgpwhn gate compared to the
structure is witten as: 4)-D Neu p5Ac(7/90Ac)- a-(2
6) D&l - a-(1 The serogroup 'Y saccharide is simlar to
the serogroup WL35 sacchari de, except that the
di saccha pde repeating unit includes glucose instead
of gal actose. Like serogroup W35, it has variable
O acetylation at sialic acid 7 and 9 positions [50].
The serogroup Y structure is witten as 4)-D Neu
p5Ac(7/90Ac) - a- The sacchari des used according to the
i nvention may be O acetyl ated as descri bed above (e.g
with the sane O acetylation pattern as seen in native
capsul ar saccharides), or they may be partially or
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for all nmeningococcal saccharides in the conposition,
and nore preferably for all saccharides (i.e
WO p@bogiznyg any non- meni ngococcal conj ugat es t hetT/RP300D@0027
present). It is preferred that
conposi tions/ nmedi canments of this aspect of the
i nvention do not include anyg diphtheria tetanus toxoid
or CRML97 carrier protein. A single carrier protein
m ght carry nore than one saccharide antigen [51]
media I1?‘?’16\/\/?%ﬁhl‘f’tﬂeeartc’:l F%inhgkrﬁofeartheedllgropebﬁdiélfrﬁeglnwhmeaccordmg to the
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to the conjugation reaction. In general, homever it
is preferred to have separate conjugates for each
serogroup. BRIEEFRAESERIPEIQN &FeTHE ISRMM$0 gi ve
substantially a 1:1:1:1 ratio (measured as nass of
saccharide) e.g the mass of each serogroup's
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saccharide:protein ratio (ww of between 1:15 (i.

excess protein) and 15:1 (i.e. excess saccharide),
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VWen a given carrier protein is present in both free
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t he conmposition as a whole, and nore preferably
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sui tabl e conjugation reaction can be used, wt (%
expresseiltiatjing) pemkeEOGkelsperdays apyelative, exressad me%m IGD8/6 cells

tlvated or functionalised prior to
cumva%%ﬁpj%gYXQ%fu ctivation may involve, for exanple,
cyanyl ati ng reagents such as CDAP (e.g. 1-
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trobenzoic acid hydr oxysucci ni m de,
qp reldﬁD@) ofFGlDlB{S sels allltc\a:\tethm BAMrméditm.on to ref er ence 44) .
Li nkages via a |inker group nay be nade using any
known procedure, for exanple, the procedures described
Figurel 5 shelver£1taiss ViliclhrdnipareOtite effpet off pliredcige andvethaeslamine on
reductive am nation of the polysaccharide, cou
gqvbtygqp absolute,

the speeific geawint (urapsitaon gelatipehandhingriellssngcic pipdi
hhng a protein to the
P relaeﬁ/ ZP% g%% Fgﬁﬁ&ml gﬁq(‘ﬁ ggﬁwdﬁlgywker group [42, 57,
58] O her linkers |nclude B- pr opi onam do [59]
ni trophenyl - ethyl am ne [60], hal oacyl halides [61],
gl ycosidic |inkages [62], 6- am nocaproic acid [63],
ADH [64], C4 to Cl2 noieties [65] etc. As an
alternative to using a linker, direct |inkage can be
used. Direct linkages to the protein nmay conprise
oxi dation of the polysaccharide foll owed by reductive
amnation with the protein, as described in, for
exanpl e, references 66 and 67. A process involving the
i ntroduction of am no groups into the saccharide (e.g.
by replacing termnal =0 groups with -NH2) followed by
derlvatlsatlon mnth an adeIC dlester (e g adeIC acid



Wher e pneunococcal conjugates are included in a
conpositions for use with the invention, the
we@ipo%i2iT on preferably includes at | east ser oPGgPEB208B)00027

14, 19F and 23F. One or nore serotypes may be
conjugated to tetanus toxoid. 2. A conjugated capsul ar
saccharide fromH. influenzag B [e.g chapter 14 of
ref.32]. The carrier protein for the conjugate may be
CRML97, Dt, a tetanus toxoid or an outer nenbrane

Figure cOnphmas of g‘dapanhgjht iddissrjbe'léhehesa&ftmard)fdeh&rca(kﬁtjomfof 3.6 mg/L
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pol ysaccharides to form ol i gosaccharides (e.g. MVfrom

1to 5 kDa). One H b conjugate conprises an
. char e n %
Eiure ) 4365 H5 58, SHE SRl 50 S STUR e Bt of varus
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prefe ly re in an anti-PRP anti body
exPreS@Sﬁ&t’?&%%ﬂFéﬂbﬁO 15 nmy/ M, and nore preferably >

1mg/ M. Where a conposition i ncludes a Hib saccharide
antigen, it %referab does not also inclu Tgla\,a
al um ni um REAALEROERFBRAHON OF THE INYEN on
i ncl udes an aI um ni um phosphat e adj uvant then the H b
antigen may be adsorbed to the adjuvant [75] or it may

[017] lﬁhr\maapanscofrﬂbednpeﬁt]on ratatesrioi am oigopepiisiepée Gel anltuee medium

ved sel t he. correct pH during
°°mp”§H}% éﬁ?%ﬁfﬁ ﬁ &}%ﬁ%"m'g "adj uvant with an
approprr ate point of zero charge, and an appropriate
er of mxing for the various different an ens | .
1018] Jiessosiplaconafipmnlys. carrlen aiasenneitatad iroughout this
docum'élﬁr RETEF {AthEBFi S dd o o‘f@ﬁé’%%@n&t{(@ g ref. 77]. The

conposition may conprise one or nore of these further
antigens. It may be an outer nenbrane vesicle

o1 SRR o Tt 7 TR oo pRE R RS nicn ore

organib epdlgcaids ndetivesde fromm aromeatic esr oétromcseBnmbeacrdsn@olyamines are

compa3 A O ERESOT SRR BIHE B ER AP SHe I Jo ISR 4min groups.

Polyarfi®@k %%é"b?fn%ré%délm &‘i’érgbé‘fdn'ddé? s fd 8kdledl The term
nor CRML97. They preferabl o not include pertussis
encompassemifer exaeplep maleuies §elaéteﬁcff0m e gERUMeSistingsofgadaverine,
ru e b I
putreer'nF ggg‘rﬁjéﬁ\% @éﬁﬁlggi ?Qrgﬁﬁ%er R r@{t@@? érgdogggpﬁrgnggg rtrrg&gof In one
embodulment bOthaginoéntiet, aheS)lrgo;xeptuﬂeﬂfeeereuiturrgomedmm comprises ornithine,
|Jugate and nore referaﬁb% g nore than 50 ng of
or pu"teé?ﬁﬁu%r $RECBIIRE 1B coqInhanS 198 €ehcal conj ugat es
conmbi ned. Second aspect of the |nventi on As reported
above, pneunococcal vaccination now tends to occu

[020] d@ﬁ@@thqraﬁmbgdlmqnhc?f the pligepepyderiraeycellpyitire ;m?@iHm according to
the invERGGH B3l ?Egaﬁﬁﬁg Bﬂ%témrﬂ% 95ur€ﬁ%\herﬁh§n Y8R hydrolysate. In
bel'eve t pre-i nisation wth one or nore
one erabodiman, thegublfaonine hie syntbetically praduasshj ugat e vacci ne
may be useful. This in a further aspect of the
invention there is provided a nethod for inmunising a
human pati ent agai nst a di sease caused by
Strept ococcus pneunoni ae, conprising the step of
adm nistering to the human patient a conposition that
conprises at |east seven, ten, eleven, thirteen or
fourteen conjugates of different capsul ar sacchari de
serotypes of pneunococcus, at |east one of which
conjugated to a diphtheria toxoid or CRML97 or a
derivative thereof, wherein the patient has been
pre-immuni sed with (a) a diphtheria toxoid or
derivative thereof and/or (b) a conjugate of (i) a
capsular saccharlde of an organlsnrother than

o - N NENR M N\ ™



a di sease caused by pneunococcus, wherein the patient
has been pre-imunsed with (a) a tetanus toxoid or
waleoo7wz2ive thereof and/or (b) a conjugate of PCY/EPR2007/000027

capsul ar saccharide of an organi sm ot her than
pneunococcus and (i i) a tetanus toxoid or derivative
thereof; and the use of at feast seven, ten, eleven,
thirteen or fourteen conjugates of different capsul ar
sacchari de serotypes of pneunbcoccus, at |east one of

[021] thndﬂ ehthodimgenigeft thd immmrehanlespalpamirm amcanttetion &t aheast about
t her eof ,and at | eas of ich is.co at ed X

0.5 mlf. o IGHTER rasee@ent atkpat 8ot T Roliart aapHle Einebdispent at teast

about 2 %dlbernr@mtérﬂﬁﬁérr&n%drmém@k mﬂtmém in gBlacthedembodiment at
human pati ent agai nst a di sease caused

by
least 8pgnelnend it adurthgresrabedimest ghieaghi0 mﬁ'-been
pre-immunmsed with (a) a tetanus toxoid or derivative
thereof and/or (b) a conjugate of (i) a capsular
[022] $raonkasinbedinierdnofothgaimventiart, be pmmimeommdraﬁsnamges from

svou G ol BB B o BRI gt abou

20 mgA9nh WP firthe?ferhbddimehd B %boﬁﬁ@@‘lﬁfg/ldeo elboat 20r9ghi, 9ma further
ot her than pneunococcus an a di Pht heria toxoid

embod(y'r\e(rj:\ajmrgﬁbgut@eq Mgk ,tq@bpﬁggémg/Wqu; yriher embodiment from about
2 mg/LlO!EcSﬁﬁ]thmrJ Srﬁ% Ofh antdINe tlv% é‘.nésau'wcé}rt'fvcﬁn Ca‘bo@t 2 mg/L to about 8

xoid then t derivative preferably
mgl/L, aremlrm afurthemenuastiinent frgmcameZ mekdpiabouhbtrng/brin thenmedium.
is preferably CRML97. \Were the pre-inrnunsation
antigen is a derivative of a tetanus toxoid then that
[023] deei yeideverapbed endibatedr simienare mwnekp@tmal tonoentratiens of pure
reactive with Tt, and is preferably %rrent C. Trh(g
polyamipe- |f ik aming A puYRIvVeH fgaplyém'"% SR ING FREReUR IS used, the

concerﬁ?ﬁfbnp&efhe' C’g bhs nQ @ﬁe abelPRpBEfiEd rbﬁ?@‘é’s& CFd?rexample 2

erivative thereof, (b) a conjugate of (i
mg/L Rutpeseing. ZHthﬂweqwdeleot tQaﬁ Bmtg%ﬂﬂ"sarp@mmratﬂﬁarpf about 1.095 mg/L
coccus and (ii) a diphtheria toxoid or
tho@e‘?ﬁ@ti ve thereof, and/or c) a tetanus toxoid or
derivative thereof, and/or (d) a conj ugate of (i) a

psul ar, sacchar,i de of ani
o241 SRR SRR Yol P B B P Ehrl iRty penton refrs
to a tp'?&bﬁpfree MeeisAl trﬁHte'dbggUﬁbﬁaédrﬁﬁnéM | bligopeptitie: | @d@l(iI as e.g.
di phtheria toxoid antigen, a tetanus toxoid antig
ollgopeptrdeb desiyed| feom Saproteinihy, r@mteg@t@%gmgdanwtpm%meﬂwm does
not co}rﬁfrgedolr gﬁ{\@egs hg\% 't\?/(engfort oS Unih QY Qch{n'eeémbodrment of
andror Ingococcal capsul ar saccharide conj ugate
the prelsémgnaerwhthtthermadrtmxdods mot@@lmm%ecahgo;mptrdestravmﬁfteen or

e S48 o 2ShSRs hbalBES B laBlph SR 8k docs o

compr%@tdllgéﬁéﬁﬂdesﬂﬁﬁinrﬁ &in eoserd err’(dl§C|d§flhldﬁeterﬂbodHiént}ﬁh@medrum
doses) w Il have been admi nistered to the patient, at

does nebsqormpree oligopeptiglegy hayingegayersior (erg aminp acids, in another

Oarfal id till
embod]h%englﬁ%o%%h%&be{@ﬁrseﬁgoﬁgﬁuﬁge\&ﬁg fngcQ mﬁr(e arfino acids, in sti
anothereembgdmmﬂat doesj nojatasspréaec olighpeptides thwmgﬂmﬁer @nmore amino

erre rou nt
acids. (el Bt Padindifoh f¥ &rephifig¥hftiy. the medjum does not
comprl@etdlllgﬁpgpﬂcﬁﬁa\mﬁg bid bhmoné ahiino acigear of birth,
hin 6 nmonths of birth, or even within 3 m)nths 2
rronths or 1 nonth of blrth The patient to be
i mmuni sed according to the invention will typically be
a human The human will generally be at least 1 nonth
old e.g at least 2 nonths old, at |east 3 nonths old,
at least 4 nonths old, at least 6 nonths old, at I|east
2 years old, at least 5 years old, at least 11 years
old, at least 17 years old, at |east 40 years old, at
| east 55 years old, etc. A preferred set of patients
s at Ieast 6 nont hs oI d Anot her preferred set of

T o ~ -~ s



Di pht heria and tetanus toxoids are well known and wel |
characterized proteins [e.g see chapter 13 of ref. 32]

wao bav/otan? be obtained by treating the toxin w BPET/AP2007/000027
i nactivating chem cal, such as formalin or
formal dehyde. CRML97 is also well known and wel |
characterized [33-36], and Bgas been wi dely used as a
carrier in conjugated saccharide vaccines. CRML 97 and
Dt share many carrier epitopes. The result of the
pre-i mmuni sati on is that the patient's immune system

S beep expose re [ . .
1025 & PRt BRI 1ch e PVerIoa Mk SPUORER) cgprise Glutathione

and/ortﬁtt I%%gﬁoh@)%%tﬂe fbhh%fg@n%rnahéysmaag bt%t Lidignypatglatimine. The
have rai sed an an or -Tt anti ody response

term “gtuyqjh@aeT pstusegi hereiimdasgribepta tipantideccampdagd bl thengmino acids
I / Tyl [

glutan’}réfte ﬁ?'gor tarI{H_agﬁ_t{/%Pg_ ﬁ%ﬂ.:uoﬁrﬁ% tthlegnr&w?t%& %rrﬁp%f_ §I'u?ath|one i.e.

glutatrﬁcyrm aiduifdesde qglatathiboe edinert fommednh;masdlsulf detbor[d b@rtween the

eeons i.n t.he ate r.pre-
cysteire sullVERN Sifte aaredping et SEbsingRdesd. ¢ 4
carrier for a saccharide within a conjugate then the
pre-immuni sation wll have raised an anti-saccharid

[026] H@s@fbr%@b%@eﬂhé’f phei Bieseqt INvenienedhe RligppPSPtisiestier o‘?e” culture
medlu;h h%gpl?t%?%t)ﬁﬁ)réeecﬁfg%kag ﬁ rtg\ﬁn ARFIAG} %rb &minb&cids, but may
nruni sat'| on yB I ca equate to elicit an

optlonaltbawreptlse;gbltathrosacchar| de i mmune response in the
patient. The pre-i nmmuni sati on was preferably adequate
to elicit protective immnity in the patient e.g.
[027] a8aansthedigmitbdtfiment, Othe @hgﬁpﬁptmesfe@éeceﬂhueltmr’eemedlum does not

patients to be i nmuni sed according to the inventjo
comprigeeoligopeptides hayngplg ehmorpnarg@ﬁe?aﬂs bt mﬁxw%to@a"y comprise
qutatI‘"@ﬁ@Sh&/onat Rast e,eEta‘BFe fdi &‘%ﬁ‘éﬁhné’.(’pu! ation whose
mune systens have a r ead nted an i nmune response
to the preinmmunisation antigens, such that

[ nization ac ' it . .
020 TR SRR 55 AR MATIEIA I g accoraing t
the mVéthindaleCHdsl‘e foﬁhdgu??érombdd(snmld\edéﬁwﬁi mﬂbs_ttam?ofspch as e.g.
carrier elicits a erent i ne response in t
albumiy, faBeterivansylingialask 4os U Forel Pevsaripipant forms thereof,
or othBé‘tSﬁ@éi RS IpTARHRP YESSIAREEIyS Steb be uRFAiIBFBH oPmk théreof.

I gens. PatientsS who ‘havé been pre-imunised with Dt
and/or Tt (or derivative) as the carrier of a

029 S SRPL5oH BRI S Bl abbBPRR AR B8y e bos o

any bagat mediumistet asi DMBEM laam/soFM'tMemurrde vl‘dt:Coye)ora%PNh@enerally

carrier of g.conjuga
knowrg fp @ne%rﬁjo[]gg‘("ge@nhrﬂlﬁ@&eﬁ% epbSsal inedumh, s gomele % number of
mgred&!’rﬁs liAAUAIng it dtids, ditBHiMe ldrganiesPddnéig@h iy sdigt antdsources of
toxoi d (or “deri vatlve) I n conjugated or
carbommnateoﬁpg@mgi_sgdlem being mljeﬁthlléﬁfl Wmmmbéghports the cultivation
o o8 SRR U148l AREURR0% pSh ANLbSEN o, e mechr
may comsabwmllaﬂaesumltmnm |atﬁ¢hJeaszabutf9Ipes®staf!I@§ e.g., sodium
urface ant|

bicarbRicoy AR HRLNA: SR TRRS acePUNPER! pOErOUTFals SRR Ap Protease

inhibitofsP\¥ rediRAId) &P GRACBhicCaunsadtavit §L&Qﬁ|a@r¢dlﬁ>lmétsugﬁdbs mixtures of
see above; influenza virus; BCG hepatitis A virus

antigens; neasles virus; nunps virus; rubella virus;
varicella virus; etc. The patient may or nay not have
been pre-imuni sed with one or nore pneunbcocca
capsul ar sacchari de conjugate(s). In sonme preferred
enbodi nents, at the tinme when a patient first receives
a pneunococcal conjugate, they have al ready been
pre-immuni sed with Dt and/or Tt (or derivative). In

ot her enbodi nents, a pneunobcoccal conjugate is

adm nistered to a patient who has al ready been




The sacchari des used according to the invention may be
O acetylated as (e.g wth the sane O acetyl ation
W@20Uer121as seen in native capsul ar sacchari deRQT/EB2007/000027
they may be partially or totally de-O acetylated at
one or nore positions of the saccharide rings, or they
may be hyper-O acetylated rglative to the native
capsul ar saccharides. The sacchari des used accordi ng
to the invention nmay be shorter than the native
polyetitégrsaiighicotsaant guol gerepgleer glycdiacteay. i Rluraiic £68%e SERVA) can be
sacchari des may be depol ynerised, with
adde ddepolynensatlon occulting after purification but
bef ore conjugati on. Depol ynerisation reduces the chain
| ength of the saccharides. A possible depol ynerisation

[030] #eeRRMPediBlant f the cuB@reoquW FGEPrdingG &9<m-fe present invention the
r id I
poyari CGARIEERK, S5nd TS BRGEP UG ol anglor co
dlfferemtxattohe andfoc uEmtlerdn g estapilizati@boand/66 ahtiaxidativesD NAspnotattion.
chain Il ength reduction has been achi eved. Anot her
depol yneri sati on nmethod i nvolves acid hydrol ysis [10].

[031] Q hele dRibIENR IRE | AdYifiGH [Pdst R¥aet lQI’ES)VM‘ig}‘Loof ke polyamine to an
skill ed person. The saccharides used to gﬁre

oligopesidedftrg 8!l faHuies e riariegses thwr@tﬁ%ﬁﬂﬂ gepression in

the cugglte@' EAR. §n BhoMWF %bgaﬁ%tdﬁ@bwf&h' %rb%o%rh\ﬂﬂ% titer in the
| yrerisation can be used In order to provide an

culturedmellmancwealnmreaaegtw ableashhihoyethiecadditiemaf at lepst 0.5 mg/L of a

poyar G845 bR ke AP Sy IRTRSFAP Aty Bimnt s

increas®ig LPILES 60%. b@ojeerarﬁithéroémbedmﬁerttdhel ¢l speicific ggoductivity is
di phtheria toxin [ and teta

increasesk irh least thep-fRido bk t'@%l:’aﬂdgfoint)?g}J t ant m(é ¢h@ polyamine to an
ohgop%gtm%nf'r E%IP“ éJIQJH"é ebé&’tﬁmr ape FAofe?| rémb%mhaﬁi lthe cell specific

eat shoc rotelns pertussis protelns

produatiytty s lne@asegimplaast t’mse -foldr Pmﬁélsanognej\mhbwame@ﬁ ghe addition of at
tifjc IS

ot 5 AL 2L R8T Fo SR e B O ERAD roor s

titer towt%astmdb% riora futhet ypdaliraeht horr-:itl Iemtzﬁﬂ@,%,pnearmwcmabod:ment

surface protein PspA, .iron-uptak pteins, toxin A or
to at legst @@Qﬁ(ﬁb‘? %‘f'mﬁrleg,%%i"@?n&@c%rjﬁﬁﬁﬁbn{g't he inventi on,
however, the pnenococcal conjugates include a

di phtheria toxoid and/or tetanus toxoid (or derivative -
[032] dmenesmbedimenbihecrRacti) grouth rate obihr ewliiredoels 6ap be increased
C r
oy ne GRHGREH SLBLBERRILSS 4 hol By SheolRpUBRAgRES ot cuture
mediumh. 1ri erfentlheroanbodamqmt CE&Bﬂ spedifin gtnwtbsretﬂa d¢ar bdiifdreasat by 10%. In

s ars - RE3 Gy SSL) 5t L lE SRTBE IR EekR oy 20% n v

another Bhbe@h Rt t &aid @p@am% gr@w datel &arl Bedhoreapes Bybbe%t dn a further
use nore than one carrier proteln for a partlcula

embodsr@@ahalsa@e smecifigegrevth Jatot Gk b igaeassri &Y fi0ght 1pe another

embodn‘?xew‘os écuf é""oirgwﬁp gstec 8h UgatiRereale S B0 RN dn SR another
o prateln I n general, however, it Is

emboqmneher sad s;memﬁxe groetrs aate canr bermple@lsednbv 090%l IInoyet another

.he jority.of th eunococcl r in the
embodigaphar HHECiharosT: G S OFiSoere Par (O be
conjugated to Dt and Tt, Dt and Crnl97, CRNn97 and Tt,
and Dt, CRML97 and Tt. Protein D may be added to any
of these lists of carriers for conjugating (the
maj ority) of the saccharides to. In one enbodi nent
only 1 serotype is conjugated to Dt or CRML97 and/ or
only one conjugated to Tt.A single carrier protein
m ght carry nore than one saccharide antigen [51]
For exanple, a single carrier protein m ght have
conjugated to it capsul ar saccharides from serotypes
7F and 18C, To achieve this goal, saccharides can be
n1xed prlor to the conjugatlon reactlon In generm

o o . .



outer nmenbrane conplex of N.nmeningitidis. The
saccharide noiety of the conjugate nay be a
woelwyszreehari de (e.g full-1ength polyribosyl ribCT/@P2007/000027
phosphate (PRP)), but it is preferred to depol yne pse
t he capsul ar pol ysaccharides to form oli gosacchari des
(e g. MVWfrom1l to 5 kDa) Agreferred H b conjugate
conprises an ol igosaccharide covalently linked to
CRML97 or tetanus toxoid via an adipic acid |inker
[033] [n7% 7Lﬂiheﬁdémbbdﬁﬁ@tti ontied prbseriti hvanﬂidrgetmepm'é(ﬂmmblsy chemically
lts in an anti-PRP anti bod conce%{ratl on of
defi nequhﬁgvemn chamicRly defiped ernbped Bereingh medReat e miedium does
S S i
not cofRTRES by q’“ﬁ&@é‘?ﬁﬂ@ﬁ%ﬁﬁ%@%ﬁ? ey acts of animal
compoaneptwacbrganSf g.lamiscomlpo§|,t¢rowea$tclAmsdlag|YalQﬁﬁthQmPOﬂent of a

rars TS P U i o T e

non- adsor bed [27]. Prevention of adsorption can be
[034] 30,51@: ;gfégglg\tgpmélgtlmer\céﬁr;h%ﬁée ggﬁ%o{ggae E’%;?éﬁc?d g#rtrclwqﬂfating cells, comprising
the Steg,gg;oprl ate point of zero charge, and an appropriate
er of mixing for the various different antigens in
(a) @reudipgsintdligopppije-free cell cgltviegnadiamm a@@ridmgdm he invention, and
[ I 77] . The
©)  RERRES s Rheh A FE R P el Suiel "L her
antigens. These can be in the form of I sol ated outer
menbr ane pr ot ej. t for it aptigen
10351 JhepareaenbiRveaiien isAel E@Hggﬁaf"a yﬂaf RS, BBl dilen types
includé SnanligiidalisMngatt cellsf AAUEBIRO GasleriaP BENE HARP yéast cells. The
being adm nistered in a series of doses then none
cells reayrbe dor example stee geliseer FRopMmiieant fells Heansfarmadawith a vector for
i Qs e
recom@@tﬁhga}t es@ﬁf@%ﬁfohé%} 8&%” r%'ngt)ercgeoc% I@\I‘ﬁtnhglréugﬁﬁg%?%roducmg viral
product‘te AT e gelscimlay cgas bé dor aeaan;biardeﬂe peaxhjcingha gsoteimobinéerest without
g EI men th do_not g rtu35| S an i)o ens.h.éﬁ mav be
recomginant 0tnhe99d0 n fcq an M 1Y i A1TU9OBY vi'FY y

transférHicdameo ant insifBrtalizedd BRat@sTRASl HERiralt ivtyctida Nkt Epstdinidarr Virus
poliovirus. A con‘gosn tion preferably contains no

infectiomaihescellsgmay asphe her RMIRATINry GRllf of-9pehicken em embryo cells, or
prlmar?r@éﬁnggé%wg%erfﬁloé'ﬂe Sﬂfsetha?ra‘fle 'U%@@ fBF & ‘?/'itﬁplvh‘u@(brémicﬁlon Specific

eria toxoild for al
exammeuauﬁomfubeéllscndpdga?zf‘e@ ce&&mhﬁeMK Peliﬁ)rﬁibél QG"@nCOS cells, VERO

co, GEELEESHL YGER LB>COB ey 1988 A T eh ey oy, L

cells, PR15BERs, L@ RECcag, MDOK cans|BHIGA cklispCHD tells, NS-1 cells, MRC-

neurmcoccal conj ugat es conbi ned. Thi ect f he
5 Cells WERSi elis) BHK calls. % pelts RIF celfe. Pﬁ'{/gﬁt? IS, a'i‘ﬂ&h'cue" embryo
cells i nventors have devi sed ways to adm ni ster various

S vaccines which use tetanus toxoid and/or DT (and/ or
CRML97). The witten description of the first and
0 spect s apd . cj. ai
1036] Sfiare's B8GF abopiid T Y Fher JAREBrERRy b8 Fivated e by 2
methoﬁoséléd:tédtfﬂbrhdthesgﬁﬁp Of btahfh cmw\ﬂnlbnplﬁeedl:batda ¢udtivation, perfusion
urt her prow ded a met ho fo ETI‘unISI nr%ga human the field
cultxva‘ygp,a@ﬁtc hegastate-cultyadiensall ehykich ags IRl kpgwn in the field.
meningitidis, Bordetetta pertussis, Costridium
tetani, Corynebact eri um di pht heri ae and Streptococcus
pneunoni ae conprising the step of adm nistering to the
human patient the foll ow ng vaccines with the
foll owi ng adm ni stration scheme: wherein the visit to
the medi cal practitioner all occur in the first 8
nmonths of life, wherein there is at |east 2 weeks
bet ween each consecutive visit.wherein DTP conprises
DT, TT, and either whole cell (Pw) or acellular (Pa)
pertussis antigens, wherein Strep is a multival ent
pneunDcoccaI capsular sacchari de conjugate vaCC|ne

o oy A~ A A A~ o T 1



wherein Strep is a nultival ent pneunococcal capsul ar
sacchari de conjugate vaccine conprising at |east 7,
wQ@a007A0172113 or 14 conj ugated serotypes, wher ei PCVERIB07/000027

conprises a conjugated N. neningitidis serogroup C
capsul ar sacchari de, wherein at | east one conjugated
saccharide in each of the $fep and MenC vaccines is
conjugated to DT or CRML97, or at |east one conjugated
saccharide in each of the Strep and MenC vaccines is

[037] Th8jpreserdirventidn fGther adlatesniol demathicanforoéxprkesing at least one

_aspects of the invention The Yaccine gonposition ghent rtém
proteing S§B 3% Bch 3 r&&%ﬁ‘&i Ngatio'qgeu's; PR | Yna [PFymbinant protein,

typieal | gecl ude a pharnmaceutically acceptable
cmnpngﬁgﬁﬁgﬁ#ﬁﬁigﬁ carriers include any carrier that does

a) powviding @ dultureigteellshe producti on of anti bodi es;

h ¢ o : e o - _

o) Gibing' 4 bAR S hibitened SpRbURebMBIRATRESE letiee coding for
aeleabbbné pebtemontontbbexalises such as proteins,
pol ysacchari des, pol ylactic acids ol ygl yeol i ¢ aci ds,

c)  peiefhrg fhe %‘?}Fsrﬁ?rgg’i‘%ﬁ‘,e ARG aﬁ@%ﬁ%@%%yﬂﬁ:s, sucr ose,

d)  kkshabpgane! 6tk fh tiNeells iRl £ @ik Gahasisitg/ahleast 0id mg/L of a
droplets or liposones). Such carriers are well known
polyahire of ordinary skill in the art. The vaccines
may al so contain diluents, such as water, saline,
glycerol, etc. Additionally, auxiliary substances, _

[038] $moneasmbedimeny afrthe muesarityinventage the mesiuusfi sieprd) is an oligo-

.. Substanges, and the |jke, nmay .be present. [ .

peptid g BRaRI: 2SI Iea IR B o R d i Bh plrbediment of the

preserft itVEMti6A! tHeaEdlisedf.thé cui@reosfastesliay bage beenarown in an oligopeptide-

pharmaceutical ly acceptable carriers and eEﬁi iﬁiys | S i t
free cell ghltutst Badivmm e3asosding tpstheiiagseat VEALOR:s Ky RethsF dmigediment,

ther E@Q i ' g hneldium according to the
siops 4351 b ATOLERR T34 SRS B MAL Rk apooring
inventiGonposi tions used according to the invention may

conprise detergent e.g a Tween (pol ysorbate), such as

Tween 80. Detergents are generally present at |ow

[039] Iehicigic dciDs@dlenceasomwising asegaedcacodindifogat leashene protein
i nvention_may include sod

jumsalts (e. sodi u .
may benf GieCHE. ARE) oo BIANPBIRSLIHEREYY STHELE Of S e R glpsmid. The
nucleid cid Qﬁ&éﬁdé- c@diﬁ?rf&emé' ?th@iﬂ @by B2 BEpdciffiiagéné 9r a biologically
typical "e.g. about 8.8ng/m . A concentration of .
functiohaP part thereotiiluenp esalpediment ther grptaials atdsapiors biolegically active part
used accot.di e_l [ i : [ d
of a bl pAGHRGSH bR aidiiar PEERY M O el e Aol [ Epart of 2
proteimGiaesIded gint ¢thé herodoutéot i afnrethyblowdoellse and saggipgenesis such as
al cohol (e.g ngnnitol% or a disaccharide (e.g sucrose
erythrepoaiting 195 |agpenoeglgnal anifoedy- 15-30 my/m (e.g 25 my/ ),
particularly if they are to be |yophilised or if they
i nclude material which has been reconstituted from .
[040] |lp@phembedimentt theinucleicaridAeaueBrp 68MPIisHS 2 eGheDes coding for at

. be_|l i lis j ' C r i
east G, pRabin: SeptRR oS, brefip, OFRMARRRACRIIGAT Y, coaguiation factor
VI, codmgul atbarkiagtord Xs vWie ADAMAS 13damdhfsite at i on st age.

Conpositions wll generally be adm nistered directly
to a patient. Direct delivery may be acconplished by
parenteral injection (e.g subcutaneously,

i ntraperitoneal , intravenously, intranuscularly, or
to the interstitial space of a tissue), or by rectal,
oral, vaginal, topical, transdermal, intranasal

ocul ar, aural, pulnonary or other nucosal

adm ni stration. Intramuscular adm nistration (e.g. to
the thigh or the upper arm is preferred. Injection
may be via a needle (e.g a hypoderm c needl e), but
needl e-free injection nay alternatively be used. A
typi cal intranmuscular dose is 0.5 m . Meningococcal or
pneunococcal conjugates fromnultiple serogroups /

- .



as adjuvants in the invention include mneral salts,
such as alumniumsalts and calciumsalts. The
WO poogfati2eh i ncl udes mneral salts such as hydrP&I/ER07/000027
(e. g oxyhydroxi des), phosphates, sul phates, etc. [e.g
see chapters 8 & 9 of ref. 81], or m xtures of
di fferent m neral conpounds,2 with the conpounds taking
any suitable form(e.g gel, crystalline, anorphous,
etc.), and with adsorption being preferred. The
[041] m ﬁﬁr@’nbcmtﬂéﬂt rdfrtgecpmspesﬁ trivenBomrameahB«:Jebeacfidrfmihat edmprises
particle o net al @ CéﬁSZé &anlu R\/hos hat es t
other %ﬁé}yeaee%rﬁyrtep'ed qrnam@tre ?.CE) PIEIRN & 4 [pLote dty, Promotor
| SEAPtRAOHRiIaBbN Fites UpBlylinkers, restriction
Sequerﬁ%grgQ@%’%oégghgtﬂgAvmec?él%PgﬁnA rrig, lar ratio betq\sl\?e)en 0. 84
sites, pohdtAcs@Riencas, protein arocgssing se@ARNCAB 3s¢lartionmaskers; aRd the like
with a | ate may be used e.
which %@t%@ﬁal%rgo&%' ?O%pgfgsléﬁl ﬂ}g@em@%%?tugate per dose. )
Were a conposi tion includes conJ ugates frommultiple

bacteri al eC| es. then not al n a Q he
1042] iaes GEmpodihant & (e amArdDn e aSeHt Fe e e Bio LB e of CHO
cells, z@gléeﬂgl Snd BHW§@|SaS adj uvants in the invention include

squal ene wat er emrul si ons, such as M59 [Chapter 10 of

ref. see al so ref. 83] (5% Squal ene, 0.5% Tween
[043] g«gtl;?r%r}ﬂ;e% grﬁ’)tﬁgﬁgm%%glré ﬁt%‘l‘ Jﬁegﬂeééﬁégn@#g?t@QCtF&?gaI}]OW|ng cell lines
may badurawﬁatméd:ﬁﬁ)h annboominnqnhtetzectﬁr domthies easpijessiant of kiEayespective

ot oA e 58 oo SRR BRI BB Eir oxaml
factor 9 bh’d’/@ﬂ\‘éctbﬁvtlh%nUWGﬁbh@&lonéﬁ&ﬁﬁbbd&saBe{K’:lce|Is for the production
het er ol ogous group of sterol glycosides an
of recambinenbenghiengisiito Firpaint Bar Aus FoustaTmett ipmpdplized human B
cells fe t‘méeﬁrodﬁ&l%ﬂs of 5199%% Qﬁ‘tfbo%?'éasn Uéé?l‘ﬁ\teéélll eroﬁlﬁ/\’cgﬂbfrﬁﬁ@ﬂs are, for
pl'ant speci es. Saponin tromthe bark
examp@u CIH@ acetla@naguhaaom/bﬁalctm vrlbeCHQ/e:eHe/@nawlab@ry factor VII, CHO

celts/ AT Sea THERFUSTILY i ETacrud FRad e e oL 1 4
pani cuI ata (brides veil), and Saponaria off cianalis
root). Saponin adbuvan formul ati ons inc

SO
[044] éﬁ r@@r eobadimenbat thesprasen iggayon othe, exAre §§°P|°S the at least
one pr@%ﬁ”ﬂ%yaééll‘% m%léﬁnlvé%dl rﬁ%dlﬁﬁzécdo‘fdlﬁgrtb%écbré%nt invention is
aponi n conpositions have been purified
increasesd m@eﬁmmddm thplegpression of theprrotein &y eqllgdiat dging cultivated

in a r%lﬂﬁw?s%eéﬁ%h“@ﬁgnt@/ 1%@?@%%%6&1 %ﬂent'%b ugiStssion is

increaSscefRraaldast 10be ssapaigitd s fuPBzt emfbotinkotifoofat least 50%.
production of QS21 is disclosed in ref. 84. Saponin
formul ati ons may al so conprise a sterol, such as

[045] qul\%l Gres8RChveRRN fu@@n‘ép'réléfés%sa ﬁ‘fetﬁ@tpftﬂl ;fiéd@cﬂd? at least one virus
chol'esterols can be used to form uni que partic

or at least bed parmfreowtisnepapristoctbmstenssofi | Scovs) [chapt er 23

.typically also include a
a) &ﬁ%"éé‘ﬁ‘gﬁ é%lg"suc as phosphati dyl et hanol am ne or

b)  phfespipthedydlisivath alteleasﬁmndmmm saponi n can be used in

| SCOMs. Prefe i ncl udes one or nore of
c) Q?chﬂng@%v@“ﬂf&g %@6&% aoﬂ%(]vlf urther described in
d) ggép?a gateig &ﬁe aPRidsPBAk Mfus ihthel RIOMPamagdiam esvpiisingfat least

dltlona detergent [88]. A review of the devel opnent
of saponi n based adjuvants can be found in refs. 89 &
90. D. Virosones and virus-like particles Virosones
and virus-like particles (VLPs) can al so be used as
adj uvants in the invention. These structures generally
contain one or nore proteins froma virus optionally
conbi ned or fornulated with a phospholipid. They are
general |y non pat hogenic, non- replicating and
generally do not contain any of the native vira
genome. The V|ral protelns my be reconblnantly

o o, S —y



The CpG sequence may be directed to TLR9, such as the
motif GICGIT or TTCGIT L112]. The CpG sequence may be
wa@p@ciofize7 f or i nducing a Thl i mmune response, BULEP297/600027
CpG A ODN, or it may be nore specific for inducing a B
cell response, such a CoG B ODN. CpG A and CpG B ODNs
are discussed in refs. 113-13l15. Preferably, the CpG
is a CpG A ODN. Preferably, the CpG oligonucleotide is
constructed so that the 5 end is accessible for
Odcmptloof a polygmiine.on. Optional ly, two CpG
ol i gonucl eot i de sequences may be attached at their 3
ends to form"i munoners”. See, for exanple, refs. 112

[046) <I?n bhe- erﬂﬂ@dmﬁﬂ@bﬁﬁh@'pré@?ﬂ nh\mﬁwhathmmédm)mrtﬁ gtegl d) is an oligo-
detoxified derivatives thereof may

peptiderfiieavandiym ﬁCWI@'nignt@etﬁﬁlRiﬁsemr'@Y‘@ItIS’BI Iﬂ atfHEhﬁfr gbAiment of the

f I -
reser ] GRS Gt S A7) 1 bERA ISP Bigpoepic
free celecoltirei eediDP-acchatiyg d0ithg prexemtsinxentiercolwagnother embodiment,

steps R Bl 5 B35 e 4 B % ARG 688rng o e

inventiBheferably in the formof a hol otoxin, conprising both
A and B subunits. Preferably, the A subunit contains a
det oxi fyi ng nmutation; preferably the B subunit is not
Eth brhééth dNSccRrdin Etatthé%v%n‘ﬁgh%é ib8GarlyTvirus, such
(047] THERR, usdcFrchalt DRI e v ke udge
as, foofexabmiéebpeoyviaidesy fDD)@WIdﬁdVaCQﬂE@ oS fatf@aua@du vaegipig viruses;

f K 2
corond LSy R SRS ek SEgUpBEE R e A o
virus; paiandyxevirdses;bstrovitidesnsor exgmpleeleti yurmhxastegjawru%befor example

I f the A
Ross RunP T Rpbbi o B ISR Pl THIPPPBIAHS or P
virus ('H@.C%P%’o@ﬁ@%rﬁ@bﬁélﬁlsbymﬁﬁf nete@irudesl f6r BRAMDRE Yephtitis A virus;
uman i nmunonodul at ors Human i rmunonodul ators suitabl e
picornégrusesparenasidyisasa hegpeayirupes;ianasenpyusase inigee embodiment of the

preseqciﬁﬁ\%ﬂtipﬁls g\es}yif@%?ssﬂ\/l:?mﬁ%{i: Yé'#irgﬁ[\&%gAﬁlgatr% \{A{)é%’he virus can be
propagdté€ atesrdirg) toethg inventivhdomnthe productivacrfeptesgective \aogine.
stimulating factor, and tunor necrosis factor. G
Bi oadhesi ves and Mucoadhesi ves Bi oadhesi ves and
[048] MieOAFReday e HRYIdAlypE-Vites UaR GtiRAuAGHWIRIR! 9 reBséditant virus, or a
i nvention. ~Suitabl e bi oadhesi ves i ncl ude est ehfi ed
recomhipantivisis er eenbinatiens tareel 6.9 eitenuaiedANdbLegREWINANY. In addition,
I [
instead l&‘f%fﬁ‘:%l 9r%ﬁ§be’rﬂfﬁ cﬂﬁ{Ianolc)\;églény agglrr osf aaﬁ%vét]éecﬁlous nucleic acid
clone mh/ymmﬂdaSpdtewnanmnwrajwpamsbsﬂ cel lul ose. Chitosan
and derivatives thereof may al so be used as adjuvants
in the invention [133].H Mcroparticles Mcroparticles
[049] "MHe MtRod Hot TREJ@SING.Cd jvirugnindlyi Pe tused Forepidduing immunogenic
Mcroparticles (i e a particle of 100nmto 150nmin
COMPQSItANSIEAMPriFiIGa NIES 7 MFus antgrimor 8 inskerPailiclfet er |
and nmost preferably 500nmto 10nmin dianeter) for msd
frommaterials that are bi odegradabl e and non-toxic
[050] ('I%hegcelds Imsbgi(la ﬂhpdmﬂyocnémrdprowcm ghvitrsorgeerdingpéo the present

Inventk%ml W@XE}%P%%F{?H eSt@r)grou%o%%%%Q%apoq’ mafhmalian cells, insect cells,

avian ré@hs/(tbémémaiezengghuweade);ew anpeored errfbadiment;, itb@alelly used in the
treated to have a negatively-charged surface (e g with

SDS) or a positively-charged surface (e.g with a
cationic detergent, such as CTAB) |. Liposones
(Chapters 13 & 14 of ref 81) Exanples of |iposone
formul ati ons suitable for use as adjuvants are
described in refs 134-136. J Pol yoxyet hyl ene et her and
pol yoxyet hyl ene ester fornul ati ons Adjuvants suitable
for use in the invention include pol yoxyet hyl ene

et hers and pol yoxyet hyl ene esters [137]. Such
fornulatlons further lnclude polyoxyethylene sorbltan

ey Y T oy



The invention may al so conpri se conbi nati ons of
aspects of one or nore of the adjuvants identified
wW@kwye772Fbr exanpl e, the foll ow ng adjuvant PCT/EP2007/000027
conpositions may be used in the invention: (1) a
saponin and an oil-in- water enulsion [146]; (2) a
saponin (e.g @S21) + a non-fi4oxi c LPS derivative (e.qg.
3dMPL) [147]; (3) a saponin (e.g. @21) + a non-toxic
LPS deri vative (e.g 3dWMPL) + a cholesterol; (4) a
method &groprioduiegoa QBAd JaceottingPto the preisent opxen@nalarsz selected from the

st et gl t f 3dVPL with, f
aroup Giand o 4e3t el o SBiekeR e fVBelsul <1 ons [140]: (o)

SAF, containing 10% squal ane, 0.4% Tween 80(tm), 5%
& uroni c- bl ock polyner L121, and thr-NDP, either
[051] Hisefubicombinatiansi oftcells with ¥iresesn s RIPVART Gt Viges peRag of a virus
r . titis A,
are, fof Qﬁé}\(qp@ %k gellggft'tgr@faggg %B%%A% Vef@ cglwlamnfboélezé cell/Hepatitis
Vero c:aﬂv‘\tlaﬂmmga M/olsqdééreneelllwa% Nike evirgn, Veral QﬂH@ Sn¥irgs, Vero

ceII/YeB%\M:e evel kﬁugfar}fﬁ%% gﬁ\gf)&n%;ﬂsz#%’\)@ 9[ aP1bod|ment of the

inventigh Mo CalRir(d D¥mbiaaibre 63 Ichiskbh ekblyet OdéilsQKMBDfed Vaccinia Virus
referably MPL + CWS (Detox(tm); (8) one or nore
AnkaraﬁM\é/r\w salts (such as an alum numsalt) + a non-toxic
derivative of LPS (such as 3dMPL); and (9) one or nore
m neral salts (such as an al um num salt% + an
[052] Umenos:UItwatlram ometodds)oinghldeot hateh-collivatier, Feed-batch-cultivation,
de s a CpG notif). Oher
perfus'gﬂk%‘ﬁ h%@apﬁ% ?&%téggbq‘,l”mmifhngstl mul ati ng agents are
di sclosed in chapter 7 of ref. 81. The use of an
al um ni um hydroxide or alumniu hat e, ad} yvant is
(053] 3nérermeent aabaD i gve b BhgEERERfR Gt Tl ‘Xamples,
without Pgiﬁg |l§rﬂ{egsthg,eet@ exanples 7 & 8 of ref. 9; exanple J
. Mxing with alumniumsalts with no
adsorpt i on Is al so possible [27 76]. Cal cium
phosphate i s anot her prg ?dj uvant. Conjugates
may be mxed with (and op |onaF' y adsorbed to) the
adj uvants separately and then the conjugates may be
i xed to ether t he. conJ ugates may be m xed
Exampls ; v, th adjuvant. The pH of
ongopeemi@ﬁbbln%tﬁuhlﬁ(gi\\ﬁﬁfwmhmah PréfEred WEBIBdsan DIMEM/HAM's F12
preferably between 6 and 8, preferably about 7 .
(1:1) mgdiwh Copmriging Iuaerm%@h@mw a@ﬁé vimigs apdipipeiegomponents
C bi
(Life te\éhﬁ{)ﬁg?e[s 39868 '@Hé&c?e% @EI A :ég]tﬁﬂgHLBuP?@’(‘i %/9)9 ascorbic

IS pre err ousea

acid (201 )cetifaasi amore (rZSyde)e Snperdrac @1@/&&V®y@o@®guﬁ;W|um selenite

e isotonic with res

(50 nMBoRBREPh A BhSs Ryl fr e de feb SRAGT R ogn Lo Biure

medluﬁthﬂ%’a‘@é@ne@igU@@ﬁ?@tD@}@téme HO, HI@yH)mg/L L-Cystine.2 HCI 20
reservative-free eferred conp05|t|ons of the

mg/L, ETRf@hﬂ!Q 80 ML nletTryRiePbRR 28M9/ker curi al material e.g.
they are thionersal-free. To prevent interference
bet ween anti gens, parti cularly conjugate antigens, it
Example 2 Mrhiieattmd» I¥ pol yani oni ¢ pol yner, such as

ut am c .aci 1 [
cot Rl ol SAPMPE S 5y TR H TS T Mg e o
countifd |v¢'|€PﬂaS(YASY@e§eII Jchﬁtéryé*s nEReribey byeSchipfe eedl.\Bidtectinologie in
wi t hout needles. A syringe will include a single dose

of the conposition, whereas a vial may include a
single dose or nmultiple doses. Injectable conpositions
will usually be liquid solutions orsuspensions
Alternatively, they may be presented in solid form
(e.g freeze-d ped) for solution or suspension in
l'iquid vehicles prior to injection. Conpositions may
be packaged in unit dose formor in nultiple dose form
For multiple dose forns, vials are preferred to

pre- f|IIed syrlnges Effectlve dosage volunes can be

T . I Y I



exanpl e, x10% The word "substantially" does not
exclude "conpletely"” e g. a conposition which is
wo sostamtial ly free" fromY may be conpl et el ypET/€B2007/000027
fromY. Were necessary, the word "substantially"” nmay
be omtted fromthe definition of the invention. The
term "sacchari de" throughout5this specification my
i ndi cate pol ysaccharide or oligosaccharide and

i ncl udes both. Pol ysaccharides are isolated from
Laboerfmtse‘rQ al096 i $0X( B r onbpadtie oy exieacipa @md fiogeseent staining

o eSS A ER0E], SRR 58 0o BPRbE, ol o0, e

speuf’BC@r}éﬁ/ﬂ?@é@r('p‘)’% carldbed $ﬂoﬁ€¢hé thopedky of the eslldensities (X;) and/or
scosi t ysacchari de sanples and/or to i

the dilpion Geb) pf YarsbatonPiat SIPrPRaLRUIBIES PhSLRRARANa S over 2

unber of repeat units (typically 5-30
certalrhiermgér?teum I(Q) and are typically hydrol ysed

poI ysacchari des. MODESHFOR O8RRYKRE OUT THE | NVENTI ON
Study No.: 217744/085 (DTPa-Hep B-1PV-085) Title: A
phase 111, open | abel ed, random zed nulticenter,
Exam;@lleiZJWiD“e@émﬁhélﬁbh of FVheagiftgt y and i munogenicity of a
mary series of (G axoSmthKljne Biologicals' é
The agil\(ﬂy i Cagter Yjll (T¥i) r(réfp@@LF’VSéaFﬂj?S geeyred by a Chromoge“'c

assayggﬁfg]rh éﬂl r.‘ﬁﬁe&\%ﬂ)h H bTI TER(r) and Prevnar(r) to

infants at” 2 4, and 6 nonths of age as
conpared to the separate adm ni stration of |nfanpx(r)

The v@l@ﬁiﬁmcﬂlpsdcﬁfoadlty\f(@h) |r$ bé’\bﬁE‘Red?a‘brmttai amoﬁhéobaeis\etyt units yielded

I mary vacci nati o val uated the safety and
per "tﬁ’frfﬁﬂﬁ@@éﬁ'iuﬂ?q peroqami“é‘? RIQALCUHSYSIBpB- | PV

conbi ned vacci ne (DTaP- HBV-I PV) when co-adnmi ni stered
wi t h Haenophil us influenzae type b Conjugate Vacci ne
The c¢lHspgcifia gradhstivibe (ds definad @ﬁtthgcﬁpjeg 15t aMQuRtgfrroduced protein

r rate adm ni stration of DTaP
(U or @3@&@%5&%? %@%’g{fl ‘s B Reconbi nant vacci ne (HBVY),
Pol i ovi rus Vaccine Inactivated (IPV) 1 H b and PnC and
to aP-HBV-I PV wh ncoadrg nistered with Hb with PnC
Examplg: harge.seaie Lgi ol MSoach of the DTaP- HBV- | PV
Cell cdl@@r% o?héé&nbﬁbblﬂkhd?ﬁrhb% cERd(8!gI THD-cH&tably édqgestlng Factor
Study Design: Open, nulticenter
VI, S\wabcaSnéiD&lﬁ eqligHWeIP IOMRY Kb SHERENSIRA "g@oargem ¥t%'§1ure in 10 I
n f 0
bioreaer8y T fie Suistre iGNy o 7 T BRI PATIARA @e0BRdPH 7.0 o 7.1
were i@pticoastani. X heenulterss were sieppliediwith Sicanstant mpidaftB/ermedlum
DraP, HBV1 I PV, H b and PnC vacci nes are indicated for
active immunization of infants in the first year of
Exambief@ Bt B thethdifidiest @ polyaiimaion FVeN busfésswnhepat i tis
poltonyelitis, Haenophilus influenz

a
GDs/QStCleﬁi)tVé%T@cgt@é/Wbﬁe%m%éatsé‘r"g{r?p‘@sa 410 EBB@%B‘R% as described in
Examé\%% %u%%g f%oé SRBAY/-HeRRIAFEN 11 §§V§|Me9ulﬂH@$n a decreased
r'e as mbi nation Vacci ne G oup- receiving
produotidtydsfse 1 ealdlrh./ahfB)Dﬁd@itle\bflnBVescHet?HCIF(ﬁGng:tL) 2he yolungetric FVIII-

exprea%é]ltél?éqg%s%? %@5@%? a(pg\y—e gv%g,@ [}\ u ' ecﬁt{agclérr\]g c%ﬂ?d ee clearly

|dent|ﬂ‘EH‘£§‘ﬁwé3<§n\ﬁ|9§fao'f@r\6f\@ﬁ spetifi b‘éxbfes%(bﬁ for #ecGBd/Gtelline.
nont hs of age to subjects who received a dose of

hepatitis B vaccine prior to enrollnment in this study
- Staggered Vacci ne G oup: receiving one dose each of
DTaP-HBV-I PV + H b at 2, 4, 6 nonths of age (PnC

adm ni stered 2 weeks foll ow ng each dose of
DTaP-HBV-1 PV + H b) Al vaccines were to be
adm ni stered by deep intranuscul ar injection except
for IPV, which was admi ni stered by subcut aneous
injection in the left deltoid. DTaP-HBV-1PV or DTaP
|nJect|ons wer e to be adn1n|stered |n the ~upper rlght

ey . g,

-4.. -.--
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- Incidence of fever >39 0 C (>1 02.2F) occurring

within four days after each vacci ne dose - |ncidence
w@booahmi7 sol i cited general synptons (any i nt ePSI/ER2007/000027

grade 2 or grade 3 and grade 3) occurring within four

days after each vacci ne dose - Incidence of solicited

| ocal synptons (any intensite/, grade 2 or grade 3 and

grade 3) occurring within four days after each vaccine

dose - Incidence of antipyretic use within four days

after each vaccine dose - Incidence of antlblotlc use

=Hect ol Ine aqdition of d polvaming .and, X on FVIII

xgrestsh;rnoughout the entire active phase of the st udy
(1tncluding the 3 1-day foll owup period after the

GD8/6ealls weremwwapcwwwcu tueg dura dfcle Ripregsey as 'Rerbed in

Examﬁl%é@j@ggﬁbg Peaﬁr}i\)e"r%é?é@d’udtﬂﬁl/ Wi 28 1Wess %nﬁqaﬁlhcéll specific

oW up p after’the | ast dose of
produdIW&PBDﬂfeﬂpeEBV drewth rates cBy edditioneefyPitotscive. 2fChézmad) the FVIII

oxres IO 87D LI, 158 o cd U st R Bocuctns

Additiomat BogisiemEheatnalits &2 (K ranhdoeuf (@) ired MCehtrafl'@i ak it is otherwise
vacci nated cohort, the Accordi Q%QTO Pr ot ocol

typically fRspRrisaein 0¥ Mdrierigs sasdiey |tpan'aﬁfe(aegﬁ peckiarpth rate

of approXitRatEl 8le0va@t CampbRdn&@RgE tofithe lcallapeaifit prodl@RAS to over 1700
havi ng Tecei ved at | east one vacci ne dose and for whom

muU/1 0&966(3_ Istdag caplsi be aﬁb'&ﬂ_@@eldnﬁ\%’rféeaﬁﬁpﬂﬁbp@ awdwre?trl@trapductlwty
of ovei/ﬁz%%"\in@}ﬁlg \%3519%%](:@@% Rt rv‘ﬁ'\l Fea%'eaefy ﬁ%dfgfggh_gi%ngeétﬁted in a

vacci ne wer e act ua adm ni's
voluméeiii® prodiactivity @f ovemBdtagedileDt y hlenmlammmn smilulraetrs: productivity of a
om assay results re avail abl e ntib
soy MYAIAPRGE SomPESBY BIRINLT i abomTEDiR THhEALSTpiitions was

2000 & &bot DA/B: dedigatiid rfﬁéﬁ/aVéﬁémR}%ﬂIY adefinednmddhitk) 6ahprising only
i ncludes all subjects for whomfollowup data were

Putresgipgi anh|2eagdifiona] metal 3angi iy syeeigrdto pay sgy hygiglysele comprising
yy3 1 post
mediuFolrRliolin iffes|Gb 4785 Blpc RS HoRe Cf SMIPBLY et
those subjects who dropped out before the schedul ed

- oAt h foI OW- ontac ..at _study conpletion (six

Exam ‘ g é y vacci ne) Analysis of

Small lsealenegsstiriénty - W|Tm€G[D8ﬁ$UB@|@ﬂ1 csugyerami Y:aitGrenvete haseed out in
on the ATP cohort GMCs/ GVIT

Techng spsyhesifiesis @s/Z%Mpwkw Y%Hrr»edﬂé@tweéee%n&ﬂea?teé7°c without
pH anwaﬁa? BﬁfrBl %%’ &irdr@ v@é}g Lgfp‘ﬂlé swith B@@ﬁhqe@n&ﬁdas defined above

pol nt Stan I'zed asynptotic 95%
add:tno@em i simmemenuedr wélhs Rubresyineo?HERe Ognittfire.Eide $permine.4HCI, or

Ethancﬂg&tgges %:r Sca‘ﬁ%,r?étgjg\lsr @\eﬁ?cﬂilﬁt gat Fa%g%ngf g—nl éﬂs g{g? ge %é %ale?ﬁ] to 0-10

mg/L ofaiss bivgefcamingwittoubanBi @atFigore\dcsne G oup) one
nonth after the third dose were conputed For each

pertussis antigen one nonth after the third vaccine
Exami9 38 EffeBE AR id?f of iR el HoiPdminas A8 doRfiIRARS of polyamines
I vided Dby inatiron vacci ne oup
Mﬁmﬂut ed using an ANCOVA nodel on the Iogapthm' 0
tr I gps ah
GD8/6A f?érrgaél gplﬁt?rFugﬂ \?/rambc{':@he gr(é)%épérg)s fi elgxample 8 were
centrifedédahd (tedrsférhece® Gealum@ﬁpﬁrtértﬂasksmﬂwawmrhmgi wiume of 200 ml
concentration/titer as regressor The primary objective
was reached if the upper limts of the 90% Cls for the
GMC/ GMT ratios and of the asynptotic 95% Cis for the
di fferences in seroprotection rates for all primry
endpoints were all below the clinical limts defining
non-infepority Analysis of Safety For solicited
synpt ons, the anal yses were perforned on the total
vacci nated cohort For each solicitedOLl GOPEPTI DE- FREE
CELL CULTURE MEDI A FI ELD OF THE | NVENTI ON [ 001] The
present | nvent| on reI ates to ol i gopept| de free cel |

o o o, oy



fermentation processes and can enhance the growt h of
many fastidi ous organi sns, yeasts and fungi. WO
wW@8I0202867 descri bes that papai c di gests of soyroraP20a7/600027

a source of carbohydrate and nitrogen and many of the
conmponents can be used in tissue culture. Franek et

al . (Biotechnol ogy Progressi{2000) 16, 688 - 692)

descri be growth and productivity pronoting effects of
defined soy and wheat hydrol ysate peptide fractions.

and uﬁcm(b'a}ed/\@tQ@/ reit3densityclafsebouat sle2b6f f eelémheditindefined medium,

ed of asnthet| ent
suppeGTes BpetnBndRes o s enpri e Hrifr R BRlfadcated in
Flgureartd 4 yhd B Qi iveiiiciprio ce peecubsdred erésn’mrelllattherpathway of
conposed of a basal cell culture nmediumc ris
biogenyig @émasm cauldapartighy eibstityte opuljescine n HoNGh Vﬁﬁ?w dependent
mannd?! gﬁétad&ﬁr?%f orﬁﬂﬂrﬁ@%t%lﬁééﬂf cbh&lrﬂraftl%s a6k hmebia comprising

ani mal s i1s disclosed in WO 9 14. A nedi um
putrescioa@H i regulied |nﬁ|amagdmoh9kjrrwrg@@[ gf s.emf @ d VIl productivities and

gromrbr%/té%@.?#%%)éb/ﬁg%\g% nlg{shc ”%E?Je"é'ﬁg' \?{Q%}\%gl %?%dpél{/]ame according

to thec Qirpseste snvaentioy, mdﬂlidalryaﬂt& ee‘ﬂlacelqaﬁtesenter ant anputoncentration

al so requires the prese r econbi Qr s
investgaieganop Agu rrase Al RS R IArIng Sorey Latipoga e epmprising
putresél%é r@%téﬂﬁﬁq éi?ﬁﬁicénthhé}@%g‘o‘f ablumdlfé prRIcEWLiES bE specific growth

medi um for cul Turing engineered CHO cel|s, which is
rates (£f. déguredh privtteemexperipientainglec §leﬂﬁ)¢Qﬁﬁ|ﬁ'@n$ sppweddhat spermine,

[

anotheIr d n@?’ﬂ%ﬁ mﬁgjﬁﬂﬁ\ﬁg of Hf g?lﬁﬁ: é;’{ﬁg'@gg%%d?@ f?so% ?uobsg)lju.bs gutrescme
in a cdﬁcehtvatpxpdeperdhgﬂastemdmes()gf pgureoAg and putresci ne. WO

98/ 08934 describes a serumfree eukaryotic cell

cul ture conprising hydrolyzed soy peptides ( 1 - 1000
Examp18/10) EffBelldf the aliditiBhlof BUSHl RSBineeO AN A8viMAS profdyctidn

ani mal -deri1ved conponents, 1 ncludi ntg albumn, fetuin
Primanyagelbgsitheasmeh cdicken 6MIEYOSH MR | silivated iR; Teehnf spinner flasks

$ it

orkh SRR BB T Bl 8 B eIy ko i
supplemmrtteim:rr aft 3. 6rmgAL Ruttsscingd.2 HGI009] The pl ant and/ or

yeast hydrol ysates, however, are undefined m xtures of

ol i gopepti des and ot her unknown conponents and
FM médiniawab e parctibwigovasal Mieoguadiutry comprsingenciganicy/ salts, amino

avai | abl e lots of hydrol ysates varies ex
acids, vitanins apdlqtberapeMpPapgis\ e Jerlyrlogias.t il %Qn%@%ﬁﬁso added
were %HC@@Q%W i) pG%F\?dn‘%fCu‘P%Oﬁ unc@[?é’h’&N‘éoﬁ@cﬁﬁSO@(‘S@Dg/L

uptoa ctor 0 as a ion of the |ots of
hydrol ysates used ("lot-to-lot variation"). This

awback aff S. f e : .
cell ofiP¥e §fs fieqiph BahiyB Puls fh i adonts e Poq At for virus tter
in a TOWDBR4gsayt B tieddditisnoPutrestine, thieadverage vines titet (mrel6 samples

suppl ement ed W|th pr ot ei ns 3 &‘g#deetracts deri ved
each) P?‘Hﬁwb&n‘f‘ﬁ'@%e By ARpEoXigately 2070 'GP ecombi nant
versions of proteins, such as, for exanple, insulin,

insulin like growth factor or other growth factors.
Examplg111:] Effaetr of de jtione of sexerabcdosesrofyacpelyaming
Qﬂlﬂﬁg&%{un]MhICh is free of animal, herbal, and funga
ei ns and/ or ol igopeptides in order to overcone the
abovenenti oned problens. Furthernore, a current need
exists to increase the yield of expressed reconbi nant
proteins or any other expression product, and to
provi de anoptimal cell culture nediumfor the
production of biol ogical products, such as those used
as pharnmaceuticals or vaccines in hunmans. SUMVARY OF
THE I NVENTION [012] It is an object of the present
invention to provide oligopeptide-free cell culture
medi a. A further object of the present inventionis to
provi de nmethods for cultivating cells in said nedia as
wel | as nethods for eff|C|ent expreSS|on of

Y . ' r Y Y

NnaMVA virus

e



gp relative) of GD8/6 cells cultivated in BAV-nedi um
Figure 5 shows a table which conpares the effect of
w@uioresrine and et hanol ami ne on the specific grOWEP200TV00027

absolute, mrelative) and the cell specific
productivity (qp absolute, qgp relative) of GD8/6 cells
cultivated in BAV-nedium Figgire 6 shows a graph which
describes the effect of the addition of 3.6 ng/L
putresci ne. 2HCI on the average MVA virus titer,

Primargxgele ssttdreisnof TEIdRBO/ emnbryakO8iere cultivaied hiouTectod spomer flasks

Workl%t/?lgtg{ﬁGZ@S nﬁtpg#\tglr%lgp%ég Q%g\?{ggé'gg} g%%mpgﬁ:/ml') without and with
supplefiRsgatidiest 3.6anefd gL Putrebeina@dicti.on of various

concentratlons of putrescine.2HCl, expressed in
[my/1], on the average MA virus t|ter expressed in

ce PRALPUR pfit S RIS, (T gy aor

1norga|am sdltsgapémd adidsf vidamirsl And othen rcompeshents (iofmtechno@gwts 32500

powasst s P e N BB SR LSS FhgL TS ao

(20uM§, fétﬁarﬁiﬂt‘dﬁ‘m@t(zs g Syhptehmé @ EERGR) (Pr1gl), tsbaium selenlte (50
ent (s é he term” polyan1ne refers tg

nM), Feﬁ&@*%@d@faow%. BRIFMY BLP P4/ Llnd Negmycll-§ i %voug/t

Additio‘i’l%h%ct?éélgﬂ 81 ARfihy eshifs AR Qﬂﬁﬁlbﬁwﬂfeoc%'tﬂ@' Eel@rﬁuntGre medium.
Ol yam nes are conpose carbon, nitro

Additicmatly iqsdeoty@lnaram@ goidprwere sumplementﬂdetcamm@e@rwpse medium: L-

nepardhY LRSS LS SO ETRET 05014 i LB RBRER 0 20 o, 1

Prolinee3a/y/e, L-Teyephas28eh@tt ed from the group con5| sting
of cadaverine, putrescine, spermdine, spermne,
agmatine, ornithine, and conbi nati ons thereof. In one
Cell cﬁﬂf@éng?é‘hfégte& Q&hi MVRNihRhind %e‘ﬁhétgﬁﬁqpér‘e%d‘l%%% for virus titer
ture nmedi um conprises ornithine, or putrescine, or
ina T@p@ﬂmssey By theaddifian iob Rutrepeine aith 9 owdl. the aygeageeyirus titer (n =

t. L de- I r

4 sam R R RERh T el R BT BB G T .
orlglnates froma source other than a protein
hydrol ysate. In one enbodi nent, the polyamne is
synthetically produced.[021] In one enbodi nent of the
invention, the polyanine concentration is at |east
about 0.5 ng/L, in another enbodi ment at |east about 1
ng/L, in a further enbodi nent at |east about 2 ng/L,
in still another enbodinent at least 5 ng/L, in yet
anot her enbodi nent at least 8 ng/L, and in a further
enbodi nent at |east 10 ng/L. [022] In one enbodi nment
of the invention, the polyam ne concentration ranges
fromabout 0.5 ng/L to about 30 ng/L, in another
enbodi ment fromabout 0.5 ng/L to about 20 ngy/L, in a
further enbodi ment fromabout 1.0 ng/L to about 20
ng/L, in a further enbodi nent fromabout 2.0 ng/L to
about 20 ng/L, in a further enbodi nent from about 2
ng/L to about 10 ng/L, in an alternative enbodi nent
fromabout 2 ng/L to about 8 ng/L, and in a further
enbodi nent from about 2 ng/L to about 5 ng/L in the
medi um [023] The concentrations indicated above are
the respective concentrations of pure polyanmne. If a
pol yam ne derivative or a polyam ne conprising
conmpound i s used, the concentration of the
pol yam ne-group is in the above specified ranges. For
exanple, 2 ng/L Putrescine.2HCl is equivalent to a
Put resci ne concentration of about 1.095 ng/L (w thout
.2HCl). [024] The term "ol i gopeptide-free cell culture
medi um according to the invention refers to a
protein-free nmedi umthat does not conprise
ol i gopepti des, such as e.g. oligopeptides derived from
a proteln hydrolysate In one enbodinent the nedlum

o



added. [030] In an enbodi nent of the culture nedi um
according to the present invention the pol yam ne

wa@ oo 0oi2$7 DNA- and RNA-synt hesis, and/ or cel | PCT/EP2007/000027
proliferation, and/or cell differentiation, and/or
menbrane stabilization, and/or antioxidative
DNA- protection. [031] In om® enbodi nent, the addition
of at least 0.5 ng/L of a polyam ne to an
ol i gopeptide-free cell culture mediumincreases the
protein and/or virus expr@kiimsn in the cultured cells.
I n anot her enbodi nent, the protein expression or virus
titer in the cultured cells can be increased by at
lagasligsstptide-fidee cefldedliwe @bkdaim,| easprifing apldasdf0.8 mg/L of a
pol yam ne to an oligopeptide-free cell culture nedium
PRIY3MING. anot her enbodi nent said increase is at |east
60% In yet another enbodi ment the cell specific
productivity is increased at | east two-fold by the )
dhei olignpeptidaifrdeegel @ulterergnediom acpeidingitaeciaion ah wherein the

ol | gapept.i de-fr I I L [ :
BolBATRR e FrecES Mmoo, Shlbiiho of B8eEhne, spyprescine
3petraidiie, kpewsint phgmatine drhithinapatdesmbinatidnsthdreof. he
addition of at least 0.5 ng/L of a polyamne results
in an increase in protein expression and/or virus
t'ﬂhhebli%cgaeﬁ‘)ttidbﬁﬁet cBPOCGiturd Aedivhi RREcRIMPIb N&@AIm D @herein the
| east 0% 1 n another enbodinment to at 1east 600% in
Rofyamineis syrioetioaliPrredrced. | east 700% [032] In one
enbodi nent the specific gromh rate of the cultured
cells can be increased by the addition of at |least 0.5
MipeL olijopeptidesfee® cell t cultare ahediopepiccdrding de deainh 1, wherein the
culture nedium _ Jn a further enbodi nent Ld specific
BPURTNG 43 Bresaht P RYNULE Mpcim b9, conseafion Giigiie,from about
@q@gﬁé@ﬁﬂqx)m?hg specific gromh rate can be increased
by 20% In yet another enbodi nent, said specific
growh rate can be increased by 50% In a further

od: : C § : e rea i
oo BlBHtpidR3ias, FRRetye ShpUbh [HGRR O o RErein the
magdiumadodsandt momgsisedligppeptides raving twendyot mare amino acids.
enbodi nent, said specific growh rate can be increased
by 90% In yet another enbodi nent, said specific

dhewbligdpiptidedredd eell neUl&Rs atlediyiml CRYoIdIdB]to | tlain 1, wherein the
further enbodi ment of the present invention, the

meedium dgeg Hoki GANPySe) SfigRrePtideReha g thigse T (RPIG, @amino acids,
Ny ) ; ' hal | nmean, that the nmedi um

%@égﬂ%&c@ﬁﬁggr@%@d&ﬁe“ ned suppl ements, such as,

for exanple, extracts of animal conponents, organs,

S8R B RO P 7 50 S Cfheron e

[r@&ﬁﬂ:?'r?lﬁeﬁrlﬁlﬁtebbmip_l’isendsliglmlpebtidédmfavrr_fgj awers]or( onare an}ino acids,
met hod for cultivating cells, conprisin steps of : .
CRJIOPRIK SANPISIAG, gwﬁfggﬁ@p@nﬁ%t @tﬁggst&nq Sqe{a'letefaffe Oﬁﬁm?%'m“e-

according to the invention, and (b) propagating the

cells in the mediumto forma cell culture. [035] The

pihes eligopaplidatitasn cell eidture i medisen ascarding \ipeclaim cb| wierein the
e > i nclude manmmal i an cells, insect

Eﬁ%ﬁ§¥”§6ﬁgﬁﬁggpf%¥ﬂggbteriaI cells, and yeast cells.

The cells nay be for exanple stemcells or reconbi nant

cells transforned with a vector for reconbi nant gene

expression, or cells transfected with a virus for

produci ng viral products. The cells nay al so be for

exanpl e cells producing a protein of interest wthout

reconbi nant transformation, e.g. a B-cell producing an

anti body, which nmay be transfornmed into an

imortalized status e.g. by viral infection |like

Epstein Barr Virus infection. The cells may al so be

for exanple primary cells, e.g. chicken enbryo cells,

or primary cell lines. Useful are cells that are used

~ o =



10.

11.

12.

13.

14.

sequences, enhancers, TATA boxes, transcription
initiation sites, polylinkers, restriction sites,

w@elyHARSEqUENCES, protein processi ng sequenceBCT/EP2007/000027

sel ection markers, and the |ike which are generally
known to a person skilled in the art. [042] In one
embodi nent of the inventiompthe cells are sel ected
fromthe group of CHO cells, 293 cells, and BHK cells.
[043] According to another enbodi nent of the present
invention the followng cell lines may be transforned
Wi th a reconbi nant vector for the expression of the
respective products: CHO cells for the production of

reFRIRIIBAEulkioatnY 8dlisoBompfibPigthe fs@dpseafanpl e fact or
VIl, and/or factor VIIIl, and/or npnocl onal antibodi es

BRK cerovdingran pligepeniigerires cell Gultarmasivmn according o claim 1,
erythrﬂ oietin, Epstein Barr virus transfornmed,

i mror £ali zed hunan B cells for the production of human

db) i hdpegatindstbewdells éh the medtusn to toomba nelt caltisear e, for
exanpl e, CHO cell s/coagul ation factor VIII, CHO

cell s/ coagul ation factor VII, CHO cell s/ ADAMIS13, CHO

Rlel $retyd Accordiflg 284 bS{Nh@ﬂ@l uh&icend af@etrictddfrom the group
[044] In a further enbodi ment of the present

icaveisting of matemalian eslis.dnsest aelle. avian gglis. Rarter sellsnand yeast
Q%"gells being cultivated in a nedium according to the
present invention is increased when conpared to the
expression of the protein by cell s not being
cultlv d in a nedi ti

i BRsuhiRelie LdRrtans aoli S tei s B Bhes 8F
Ig st pl&?(qjm ccalltlireof tella further enbodi nent for at
Ieast 50% 045 Theugrese i nvention further rel ate

t®) a rqum"r%ra dead eig SEAEENAS GRS @ "Sequence

| east SRARGRBE by RhsPorld piSteinGBRhb Tellg the steps of: a)

providing~a culture of cells; b) |nfect|ng the cells

v(rr:l h seldcéngthenells/¢arndng d)e Betleistacisysequence; and
us-infected.ce and a

S B el PR Y B R RC st Vorle RSt reast 0.5

| east Gng/Lrad/alpaifaraineol yam ne. [046] In one enbodi nent

of the present i1nvention, the nediumof step d) is an

ol i gopepti de- free nedium according to the present

ITheERckifiY aéébrarn(g%tcﬂﬁfm qrb Qi@ Rtthe fmédienpiseae bligo-peptide free

invention, the célls of the culture of step a) have

beeﬁugr@mnwdmgéﬂCbmhgbpept|defree cell culture nmedi um

according to the present invention. |In another

enbodi ment, steps a) to d) are conducted in an

OfHegoeeud alccd‘rdrag to eldimcid, twhereimethie pproteire st stilegjed droni ghe group

e viru

\é@eﬁn%ﬂl n, qzér Trl,lveqﬂngl usepaézéor &yﬁvf;?q%u?ac{g{? facter IX, VWF,

fAmAgqu@Igndmgmylruses for exanple vacci ni a or
attenuated vaccinia viruses; coronaviruses, for

exanpl e SARS vi rus; orthonyxoviruses for exanple
THd HE! écfc{r Flgvt’orél'élm 3! AHK R 'tﬁé‘%@fs afeeCWbéH’sse?% cells or
for exa ent” virus, togaviruses, for exanple Ross
F!BHiérceusrus flaviviruses, for exanple West N le
virus, Yell ow Fever Virus, or FSME virus (i.e. tick
borne encephalitis virus); enteroviruses, for exanple
hepatitis A virus; picornaviruses; arenaviruses;

her pesvi ruses; or adenoviruses. In one enbodi ment of
the present invention, the virus is Mdified Vaccinia
Virus Ankara (MVA). The virus can be propagated
according to the invention for the production of a
respective vaccine. [048] The virus may be a

wi | d-type-virus, an attenuated virus, a reassortant
virus, or a reconbi nant virus or conbinations t her eof
e.g. attenuated and reconbinant. In addition, instead
of actual virions being used to infect cells with a
vrrus ~an |nfect|ous nuclelc acid clone nmay be used.

~ 1 " o o . N 1 F ™~ a1 —— T T T



15.

16.

17.

18.

19.

20.

21.

m=D+ In (Xt/X0)/t Exanple 3: Determ nation of FVIII

activity The activity of Factor VIII (FVII1) (cf.
woe@aner1l to 5) was neasured by a chronogeni CPEEEP3007/000027

(Chronogeni c, Sweden). Exanple 4: Calculation of the

volunetric (QP) and cell specific productivity (qgp)

The volunetric productivity2q Q) is calculated from

the amount of activity units yielded per liter reactor

vol ume per day (Dl uUd) in the production system The

dbel mmmi facconstingldat ¢laing y1 1, qpheiein dbéi ealll protaihecombination is

unt of produced pr 'n Qr
SBRBle BpRTaNT orfin Rel5ietaq i PhR RelistrBhoTilod Sagtpy vin. oo
edll$/ 6y utationh facmsvﬂelckHoubéusmsAMTsm;ooiamaens/furln 293 cells/
mammal jan cells (e.g. CHO cells stably expressing
FaRgatian ch"%rd?,(h as GD8/6 cells) were grown in
suspension in a chenostat culture in 10 | bioreactors.
The culture conditions of 37 C, oxygen saturation 20%
Arruemadmomaﬁumrr.g atée@stmawwmommnsmgﬁbe stapswafes

u stant feed of BAV-nedi um
&E&m@%c\ggpp sf%hq "addi tion of a polvam ne on
FB)}I I I mfactrr@smemumh&healtléasvmne viguswn i n chenost at

&JlturelnaloLbl rea k{/as described in Exanple 5

hh gelestirg Moy sriptast 8Redi um for 11 days,

E@)sul bl’(ﬂﬂa Iaﬂn tHE Gt ‘F@éﬁ%r@'@ﬂ%‘:ﬁi el é’el%fln<a Uil Sbmprising at

y add|t| putrescine.2HCI (2 ng/L) the volunetric

FVI | | tsast @sSsmgfL iz pelysainey 800%(cf Figure 1)

Accordingly, putrescine could be clearly identified as

the driving factor of cell specific expression for the

©h8/rietheldl addondingotargdien T6, whémsin thod middiuraddian oligmpeptide free

ol yam ne gp r J1) and Cu (I1) on FVII1 expression
§nasep %oeé in chenpstat culture in a 10 L

bi oreactor as descri bed in Exanple 5, resulting in an

average productivity of 271 UL/D, wth |ow cell

Ipednethedmesarsing ta Elgimig. whetain the wrusistsalegted froythe group of

o neg, Vi
B HISER, ore e e ot AR R R D Vadlinysgs, yetroviruses.
tcrgaveaswl ceﬂlévu\smses;fl C epteoolinisies| typmédwh\dlnueea.l arenaviruses,

enentatign with Fe (I1) and Cu (I1) in a
58&@9@%‘%‘% @H%zfégnf)v'i”éseosr herwi se typically conprised
in soy hydrolysates was |eading to an |ncreased

Bec:lflc growh rate of approximtely 0.60 d' an

iThereaibed #ccering kg ¢lap de; vhergin Hmws\/mﬂ%e%\ff@m the group of
%Zngw &BE%Q\ Mrgd dpnuessd A Resafiueyss B HﬂgﬁrLethﬁr%s Ross
conditions’a urretrl Cc productivity of over
B[\LdrlmmasWr&saNﬂednrus\ Yellawh Eevémdrusas SMEE virbs amil h\epatltls A virus.
density resulted in a volunetric productivity of over
3000 U L/D. The maxi mum volunetric productivity of a
To¥ Mgtod aré@trcingqapdslhisﬁ NG, wbreim thedesliscarepdeabtells or chicken
fermentation conditions was 2000 to 2500 U L/ D,
AN eeMy that a chenical |y defined nedi um conpri sing
only Putrescine and 2 additional netal ions is

superior to any soy hydrol ysate conprising nedi um
fToermoéthbd @ecordirg ta gatred 6i wherdin the eclisddrusegapnlinalion is selected

Bty SleweSBeGlot VaR seltfuklpy Etbblis Yatp, cotisfyaceina,
Sesp eahs/haepatitist Ar Yenvecaishiaflueres virs, Merd eehsréV expiNileevirus, Vero
flasks at 200 ml working volunme in batch refeed node

at 37C, without pH and pg 2 control. The cultures were
supplied with BAV-nedi um as defined above additionally

suppl enented with Putrescine.2HCl, O nithine. HC,

Sper m ne. 4HCI, or Ethanol am ne or conbinations thereof

in the range of 0-18 ng/L (equivalent to 0-10 ng/L of

t he biogenic amne without .HCI (cf. Figure 3 to 5).

Exanple 9: Effect of the addition of several

pol vam nes and conbi nati ons of pol vam nes on FVIII

expreSS| on GDS/6 cell S from a culture W|th BAV-rredl um

o p— o ~ e



(20mV), ethanol amne (25 mV), Synperonic (r) (SERVA)
(0.25 g/L), sodiumselenite (50 nM, FeSO4. 7H20

W@ 6@0ng72), Gent anycin. SO4 (50 ng/L) and NeonyBCTVEBD47/000027
(50ng/L) . Additionally essential am no acids were
suppl enented to the cell culture nmedium Additionally
essential am no acids were 2uppl enented to the cel
cul ture nmedium LAsparagi ne. H 20 20 ng/ L,
L-Cysteine. HCl . H 20 15 ng/L, L-Cystine.2 HCl 20 /L,
CPHSIBARS 3rusmMero LeafisYeliouh £reven vimysl .chigken embtrm eaells/FSME
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addltlon of Putrescine with 9 ng/L, the average virus
titer (n = 4 sanples each) could be increased by
approximately 60% (cf. Figure 7).Clains 1. An

ol i gopepti de-free cell culture medium conprising at

| east 0.5 ng/L of a polyamne. 2 . The

ol i gopeptide-free cell culture mediumaccording to
claim1, wherein the polyamne is selected fromthe
group consi sting of cadaverine, putrescine,
sperm di ne, sperm ne, agmatine, ornithine, and

conbi nations thereof. 3. The oligopeptide-free cel

cul ture nedium according to claim1, wherein the

pol yam ne is synthetically produced. 4. The

ol i gopeptide-free cell culture mediumaccording to
claim1l1l, wherein the polyamne is present in the
culture nediumin a concentration ranging from about
0.5 to about 30 ng/L. 5. The oligopeptide-free cel

cul ture nmedium according to claim1l, wherein the
medi um does not conprise oligopeptides having twenty
or nore am no acids. 6. The oligopeptide-free cel

cul ture nmedium according to claim1l, wherein the
medi um does not conprise ol igopeptides having three or
nore am no acids, optionally conprising glutathione.
7. The oligopeptide-free cell culture nedium accordi ng
to claim1l1, wherein the nedi um does not conprise

ol i gopepti des having two or nore am no acids,
optionally conprising glutathione and/or at |east one
stable formof glutam ne. 8. The oligopeptide-free
cell culture mediumaccording to claim1, wherein the
mediumis chemcally defined.9. A nethod for
cultivating cells, conprising the steps of: (a)

provi ding an oligopeptide-free cell culture nmedi um
according to claim1, and (b) propagating the cells in
the mediumto forma cell culture. 10. The nethod
according to claim9, wherein the cells are sel ected
fromthe group consisting of mammalian cells, insect
cells, avian cells, bacterial cells, and yeast cells.
11. A nmethod for expressing at |east one protein,
conprising the steps of: (a) providing a culture of
cells; (b) introducing at |east one nucleic acid
sequence conprising a sequence coding for at |east one
protein into the cells; (c) selecting the cells
carrying the nucl eic acid sequence; and (d) expressing
the protein in the cells in a nedium conprising at

| east 0.5 ng/L of a polyam ne. 12. The net hod
according to claim11l, wherein the mediumis an

ol i go-peptide free nediumaccording to claim1l. 13.
The met hod according to claim 11, wherein the protein
is selected fromthe group of coagulation factor VII,
coagul ation factor VIII, coagulation factor IX, VW,
ADAMIS13, and furin. 14. The nmethod according to claim
11, wherein the cells are CHO cells, 293 cells or BHK
cells.15. The nethod according to claim1l1l, wherein
the cell/ protein conbination is selected fromthe
group conS|st|ng of CHO ceIIs/coaguIatlon factor VillI,



