WO 2006/045438 PCT/EP2005/010973 1 Animal protein-free media for
cultivation of cells FIELD OF THE INVENTION [001] The present
invention relates to animal protein-free cell culture media comprising _a
Wﬁ’o%%%‘{ﬁ%%nd a plant- and/or yeast-derived hydrolysate. Tﬁglf(ﬁ}’éﬂ%%%“m
also relates to animal protein-freq culturing processes, wherein cells can
be cultivated, propagated and passaged without adding supplementary
animal proteins in the culture medium. These processes are useful in
cultivating cells, such as recombinant cells or cells infected with a virus,
and for producing biological products by cell culture processes.
BACKGROUND OF THE INVENTION £002] Far cultivation of cells,
particularly AMKERH REF@IE EarIMesHe SPEEHIEYRUATLAREILS cells, there

is a constant need to use special culture media that make available the

growth nutrient SubStangfg%@?fﬁﬁ@ﬁwEﬂltﬂbﬂﬁdem growth of the
tiorof'the proteins

cells and for the produ or viruses that are desired. For
the efficient production of biological products, such as viruses or

[001] V?RQ'BFQQQW RIS, FolsBRrOEAR: AhaAs Rpipalnel fensithistia comprising

achieved as well as the protein expression itself is increased to obtain ¢
a polyREARNEtacRlen AR PRSI EYAERIE RS ISHENECREOR Bisghrelates o
anim&UnBlemaris ¢\ithi iy arar e ditivesn tutludiag bedefimest et ppopaguted and

like fetal calf serum (FCS), several animal derived . protei / in
e T
processestanceseiiich asltiblinginelisssieiris sedpstiinaniap Bermaipp!ls infected with

a viru‘é(“é’fﬂﬁﬂp@%@&?ﬁ‘ﬁcﬁ@&&ﬁ%w&‘&tw%w%&:%H%ﬁﬁ:@&é@? biological

products obtaine reffom. Furthermore, human serum derived
additives have to be tested for all known viruses, including hepatitis and
HIV, that can be W@ARZ0RE/RADNES BCTHEPROOBITLIIN S 2

[002] For cultivation of cells, particularly eukaryotic cells, and more specifically
mammalian cells, there is a constant need to use special culture media that make
available the growth nutrient substances that are required for efficient growth of the cells
and for the production of the proteins or viruses that are dasir_ed. For the efficient
production of biological products, such as viruses or recombi&nant proteins, it is important
that an optimal cell density is achieved as well as the protein expression itself is

increased to obtain maximal product yield.

[003] Cell cuiture media formulations have been supplemented with a range of additives,
inciuding undefined components like fetal calf serum. (FCS), several animal derived
proteins and/for protein hydrolysates of bovine origin.

[004] in gene.rai, serum or serum-detived substances, such as albumin, transferrin or
insulin, may céhfain unwanted agents that can contaminate thie cell cultures and the
biological products obtained therefrom. Furthermore, human serum derived additives

have to be tested for all known viruses, including hepatitis and HIV, that can be



transmitted by serum. Moreover, bovine serum and products derived
therefrom bear the risk of BSE contamination. In addition, all

serum-derived products can be contaminated by unknown 58{]/%%%855?6973
m

W0 2006/045438 ) " .
W ER4E of serum or protein additives that are derived fro uman or

other animal sources in cell culturg, there are numerous problems (e.g.
the varying quality in composition of the different batches and the risk of
contamination with mycoplasma, viruses or BSE), particularly if the cells
are used for production of drugs or vaccines for human administration.

transri002] BDRSIOME MIBRON BHABRITAYE R BRg eRavide SHficientdiBear the

' Séstems and cultivation conditions, which do not require serum or other
risk ofRiRfaPpRGRENNEBRRp Gl ATSi iRl S8BT Fé SRRV b kAP hEREgnated

by unRaSRhESHERM eMitAMNGe ARIBLACKIENO Y PHELRIrNaIgRVesSRliS aradierived from
optiong}llﬁy additiénal com onenﬁst tmak%the m(?gil#lr&l nuéﬂtionl%llt){ ms (e.0. the

humag on GOETEOETE oy PHIEFBIVE St s APE KrioWR to Be-uSerilfor O S,

varyingracesiges amndhpasitientfribe thiegeohbiatohesamnthbhielidsls organigmigation with
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~are a source of carbohydrate and nitrogen and many of the components
vaccinghipehseana¢RdustealiRfle. Franek at at. (Biotechnology Progress

(2000) 16, 688 - 692) describe growth and productivity promoting effects
defined soy hydrolysate peptide fractipns. [007] WO 26/
1005] LR« S ALE W b S o M gt systems and
cultivatisreniaiditiedwizad yemm@m@epmpagaqmbw@mbm@e@élwmundS-
SEmpE\Qr:‘éngq IORRFORESSp AR M dosmiARHIN AREIRRSCHBRARASANY acids

culture medium comprising a rice peptide and an extract of yeast and ,
organig gfnipalenieseliteratd, aripsaly sEdiapRl (GPGIBRRATYF dRiMaKEeeignedium
nutritidiesigsRaipid). O 98/15614. A medium comprising purified soy

hydrolysate for the cultivation of recombinant cells is disclosed in WO

01/23527. WO 00/03000 discloses a medium that comprises a soy
[0061hgdsolypateiyrates geeadnextraty, bat wsshildgnirésrmentaisanegeessses and can

enhafRECMBINABHIRTES AEADIRRLBIAIS Ry HGR&S gEaMtb Takiofingl. WO 96/26266
describes that papaic digests of soy meal are a source of carbohydrate and nitrogen and
many of the componénts can be used in tissue culture. Franek et al. (Biotechnology
Progress (2000) 16, 888 - 692) describe growth and productivity promoting effects of
defined soy hydrolysate peplide fractions.

[007] WO 96/15231 discloses serum-free medium composed of the synthetic minimal
- essential medium and yeast extract for propagation of vertebrate cells and virus
production proces_s; A medium fo_rmul-atilon composed of a basal cell culture medium
corﬁprisihg a rice pepﬁde and an extract of yeast and enzymatic digest thereof, and/or a
plant lipid for growth of animal celis is disclosed in W< 98/15614. A medium comprising

p.uriﬁed soy hydrolysate for the cultivation of recormbinant celis is disclosed in WO
| 01/23527. WO' 00/03000 discloses a medium that comprises a soy hydrolysate and a
yeast extract, but also requires the presence of recombinant forms of animal proteins,
such as growth factors.



WO 2006/045438 PCT/EP2005/010973 3 [008] EP-A-O 481 791
describes a biochemically defined culture medium for culturing

engineered CHO cells, which is free from protein, lipid and

Wgéﬁé{ ed¥om an animal source, further comprising% recomglfg?]pa}c‘)r@éﬁgs%ﬁ?m
or insulin analogue, | % to 0.025 %o w/v papain digested soy peptone and
putrescine. WO 98/08934 describes a serum-free eukaryotic cell culture
comprising hydrolyzed soy peptides (1 - 1000 mg/L), 0.01 to 1 mg/L
putrescine and a variety of animal-derived components, including

[008] %Bug‘dﬁ‘ fﬁ%@’@@@&%@@@%Q&%Qﬁ?eﬂ&mé@%ﬂmﬁ@iwtﬁ} culturing
~ should be also noted that putrescine is also known to be contained in
engineespd St Mealls lIMGIDMENTRRITPE PSR o tIF GRE ABRVDEGEIRpIated from
an an_[f;}%‘-?]]fgd%teyﬁfgm aam;.iﬁi&ﬂgvmlrmﬂebmm afsutiarerafieninuanatrally, 1 % to
insufficient and/or must be supplemented with animal-deyi i .
0,025 S R D RAH VRIS B BB B e R rgeroes @
serunlifeegreutthrfatitocalt otitereg mwthrisiomyd[OeET hepstorntidesient R M/L),
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expression product, and specific growth rate of cells, and to proyide an
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_or vaccines in hu 011] On the basis of soy peptone extracts (also
F12 ’@@ﬁ&ﬂﬁ%ﬁ%@oﬁbégi%%@étes") media have been developed, which do

not contain animal proteins. However, the quality of commercially

10097 RIARIE s Rarh kS Rieh Y aias rtismeheaneas ruiastlalieresufficient

are large variations in the production of. recombinant proteins or viral ,
and/qpr BMsEaY SUpaIRTIBRteH Uit AERIISIVEP AR A RINCHORPLT T TS S R binant

versidsl ilpraiaad sed detrtrulpt, Yasiakaikg gitietd fawtback affiectgrtiveth factors.
proliferation of the cells as well as the protein expression of each cell.

[012] Therefore, there is a need for an animal protein-free cell culture
{01 0]nediteforehietvisraunmeledebxiste tof inpipasepoteiieighel sverassrd geombinant

protekﬁeg'll o Shhe ANRueroResiRNet and specific growth rate of cells, and to provide
an optimal cell cultlure medium completely free of animal proteins for production of
biological products, such as those used as pharmaceuticals or vaccines in humans.

{011] On the basis of soy peptone extracts (also designated as "soy hydrolysates")

media have been developed, which do not contain animal proteins. However, the quality

of commercially available lots of soy hydrolysates varies extremely and as a result, there

~are large variations in the production -of _recombihant proteins or viral products (é

variation of up fo a factor of 3) as a function of the fots 'of soy hydrolysates uséd (“ot-to-
fot variatioh"). This draw back affects the proliferation of the cells as Well as the protein

expression of each cell.

[012] Therefore, there is a need for an animal protein-free celi culture medium which is
completely free of animal proteins and overcomes at least one of the above-mentioned
problems.



problems. 4 SUMMARY OF THE INVENTION [0013] In one embodiment,
there is provided an animal protein-free cell culture medium which does
not contain any added supplementary proteins derived from an animal
source and/or recombinant animal proteins, which allows efficient cell
growth and in particular protein production in a continuous quality with
respect to the amount of expression per cell. In a further embodiment,
there is provided a method for cultivatinlg)H cells and a method for efficient

expression of recomﬁ‘HMBt\éiﬂg Which R e-Red P animal proteins.

[0013a] In a first aspect, there is provided an animal protein-free cell

joidfure medium. SampRising afleast gng.aely %“Hﬁ%]@ﬂq%;%%‘ﬁﬁﬁte%%n culture

protein hydrolysate derived from the group consisting of plants and yeast,

megEreHE PRIV AN TR eZBN R fi9e SHUETE R BRPIH Y CBABEALERBN
anitamgiag-deaiiak st dhibiita30mM@AL pandi theviaiten dwdediysatecis| piesantand
in [SiSpResniration randing from about,0,0%6, (W), (0, ABOUESY, B o
' %‘b?lr{ga second aspect, there Is provmﬂeé1 a‘method T8¢ cull(t)iva Ing

expsisiorcoppabing théstepsobqa)oyiding snpsevided proteiiofder calltivating
celfUHBeMEdHSN aceonding toxHietityt 3sRectanshiR)RreRagatNe AR CRUS of

int e‘rrt1edium to form a cell culture. [0013c] In a third aspect, there is
amﬂ?g 44 &’ method for expressing a target protein, comprising the steps
of. a) providing a culture of cells that have been grown in an animal

[O(Hrﬂ{]ain'freqnc%"ﬁ%tt%s%@@qw% QQC&YQ}Y&&F’@W%H&%%?&%&Q}% cell culture

introducing a, nucleic acid sequence comprl_sm% a sequence coding for
e B RIS P TN IRy 8) B iy B Q8PN i eirived
' froacidae_s@wcmmﬁ]gl)oqumﬂyami@éamjngxﬂieinem@swamigbtmp&asgﬁi in the
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i
ucing a virus, ) )
hydrolysate is present in a concentration ranging from about 0.05% (w/v) to about 5%

{(w/v).

[6013b] In a second aspect, there is provided a method for cultivating cells,
comprising the steps of: {(a) providing an animal protein-free cell culture medium

according to the first aspect, and (b) propagating the cells in the medium to form a cell

culture.

[0813c] In 2 third aspect, there is provided a method for expressing a target
protein, comprising the steps of: a) providing a culture of cells that have been grown in
an animal protein-free cell culture medium according to the first aspect: b) introducing a
nucleic acid sequence comprising a sequence coding for the target protein into the cells;
¢) selecting the cells carrying the nucleic acid sequence; and d) selectively inducing the

expression of the target protein in the cells.

[8033d] in a fourth aspect, there is provided a method for producing a virus,
comprising the steps of: a) providing a culture of cells that have been grown in an animal

protein-free cell culture medium according to the first aspect; b) infecting the celis with



comprising the steps of. a) providing a culture of cells that have been
grown in an animal protein-free cell culture medium according to the first
aspect; b) infecting the cells with 4a the virus; c) selecting the
virus-infected cells; and d) incubating the cells to propagate the virus.
100141 An object of the disclosuresdaerein is to reduce plant and/or yeast
derived hydrolysate in order to overcome inhibitory effects which would
negatively impact the praduction yield of a desired recombinant or viral
the g &, 9B Sated et CeiaprRIRGR foUrB P BE S Thtlse o PiRBegate the
virigt-to-lot variations in production. [00151 The animal protein-free cell
culture medium disclosed herein comprises at least one polyamine and a
~ plant- and/or yeast-derived hydrolysate, wherein the polyamine preferably
[003dGinates frorAbicsbatdbedtiseloniars thagitotelf FydfsIpsateandprLpgest derived
hy®uRaEsinglyribetadditenat ablieassongbaly amine Wwoupamiawardieimpact the
prefichion ol pptigscing, 0. the animal protein-frag coll ivre MEdhMc, were
provides-‘the advantageous effect not only to promote the cefl gr ut
surjpripiglediamtbtines dhseatise of ibtelpr-expebsaionipe satrethigtinmparticular,
recombinant protein expression per cell. [00171 Further, the animal
rotein-free_ medium, disclosed herein allows cansistent cell growth and.
0} eased SR B HLGHES BrOME.CE FAME BFOF Ergr QIS Soh e o
leape ooenBihantiprateing; imdepelidentaof-the trblityohlstvaribtionstof théyamine
prdERIBIN o RYATASAR, InparlicytaE afiienagstehle ivdralygates, in the
animal protein-free cell culture medium. The specific supplementation of
cell culture media with polyamines WO 2006/045438

[0(AGTIEEP200p40:1047 3 theamtliaiplant anton yeastdBrivadehyidrolysatéar the
s synergisticall increas Il growth.. cell;specific. productivi
<A QS e el MR o

ad gpaElesel KERSIMRY RIBFeofavoTE e 6 cRCainpii Nt protaTH e distsase the
pr@og eefradauihdateicampareatrihe, mesisbinant protein expression per cell.

[0017] Further, the animal protein-free medium disciosed herein allows consistent
cell growth and increased yield of desired products, particularly of target proteins such as
recombinant proteins, independent of the quality or lot variations of the protein
hydrolysate, in particular of the vegetable hydrolysates, in the animal protein-free cell

culture medium. The specific supplementation of cell culture media with polyamines



known in the art. Furthermore, the animal protein-free medium disclosed
herein allows the reduction of the amount of protein hydrolysate to be

WO %%95&983 given volume of the cell culture medium. BRIEF~1/gp2605/610973
DESCRIPTION OF THE DRAWINGS [019] Figure 1 shows a graph which

compares (A) the volumetric FVHI-CoA productivity (expressed in [U%JD]
= FVIII COA Units per L reactor volume per day and (B) the specific
growth rate (p expressed in id"] = | per day) of GD8/6 cells as a function of
the media used for culture, which were supplemented writh different lots

KI19-1, K138-1, M022963, M024423, M022453) of S0 lyspies (R4
and & ST ) o0 AR S & T MR SO b B e e
cell spdeV il {Coy produetiviindfcbRBIsIGells grown in media with different soy

hydrolysate concentrations. 10211 Figure 3 shows a graph which

compares the volumetric FVII!-CoA productivity of G B/%cglls,asa e
[0018]fynction! BFgHE e ﬁ@é‘bako?%ﬁﬂré{" WhithWete %6‘58?8 merted with

favorasliferentclo el Prbrdid 88pi: M2 206 35 IMORA4IR 3310283 foflsopedia

knownhxdtlijoelyésr?t%ﬁr@ R ot Q‘ﬂ’é@hifﬁ&g"ﬁ#&%iﬁ‘ﬂ?&”ﬁ%&&ﬂ#&ﬁ%&% AREL{BUIRdws
the presence, o?‘ I'mg/L putrescine.2HCI. [0221 Figure 4 shows a graph

the reduttien ebthparasUNeERERFIE HOrlY itk @eﬂé’_‘l‘éf?a"ﬂﬁ?f@ﬁo%% g

cell cuthg=mediamsed for culture, which were supplemented with 5 different lots
(K119-1, K138-1, M022963, M024423, M022453) of soy hydrolysates

(0.25 % (wiv)) (A) in the absence of putrescine and (B) in the presence of

| mg/L putrescBel2F CERRRIOOEVABE e ECPRAYIDSAFL0073 6 [023]

Figure 5 shows a table which compares the volumetric FVIII-CoA

productivity (QP [U/L/D]) and the specific growth rate ([d- D8/6 o
[019] FigirshahAwR gtamma%ﬁpaﬁmﬁﬁﬁ%o\@w L gty
(expres!(Qé’a(h%ét(%gﬂ%fdfw&%mﬂ@Ziz?a&nﬁlwwea;awaeﬂ%emsq;ehmwmd@ the

.. (0.4 % (w/v) or 0.25 % (w/v)) with the same so S 8 Mtion of fhe

SpciTQ GO A AT LeInG 23 SV oo Cale a2 Ritton o
media used for cuifure, which were supplemented with different lots (K1 18-1, K138-1,

MO220683, M024423, M022453) of soy hydrolysates (3.4 % {wivy).

[620] Figure 2 shows a table which compares the volumstric FVIl-CoA productivity of
GDB/B calls grown in media with different soy hydrolyssate concentrations.

[624] Ciqure 3 shows a graph which compares the volumeiric FVHI-CoA productivity of
GDB/6 celis as a function of the media used for cultures, which were supplemented with ©
different iots (K118-1, K138-1, M022883, M024423, M€}22453)' of soy hydrolysates (0.25
‘%‘, fwiv)y (A} In fh‘e absence of putrescine and  (B) Ih_ fhe 'presence of 1.mg/
putrescine. 2HCL

1022] Figure 4 shows a graph which compares the specific growth raies of GDB/6 celis
as a function of ihe media used for culture, which were supplemented with 5 different
lots (K118-1, K138-1, M022963, M024425, M0Z2453) of soy hydrolysaies (0.25 % (W/v))

(A) in the absence of putrescine and (B} in the presence of 1 mg/L. putrescine.2HGL.



[024] Figure 6 shows a table which describes the average putrescine
concentrations found in soy hydrolysates (0.4 % (w/v) in cell culture
medlum from different manufacturers. [025] Figure ..7 sh

Rk cc%ﬁ%%ares the effect of soy hydrolysate (0.4% (w/v)) an(ﬁ:slt‘.c?){jﬂgmG973
hydrolysate (0.25 % (w/v)) + 1,84ng/L putrescine.2HCI on the volumetric
productivity (QP expressed in [mg IgGl IL reactor volume / day] and cell
specific productivity (qp [g IgG1/10E06 Cells/d]) in ARH77 cells secreting
a monoclonal antibody. [026] Figure 8 shows a graph which compares
the effect of soy hydrolysate (O 25 % (w/v)) and soy hydrolysate (0.25 %

(Whv)) +1 mg/L utresm tres |ne I ifi
10231 EGAR SO 4P RN T GTE B (e (R By SEedLy (0P
[U/L/D}meéém%%@mﬁﬁﬁgﬂﬂmpmmﬁ@Eé’tlsl-‘agda@@rmaadaﬁﬁ@iatton
comparin ff tof utr ne rnlt n i
T A S o
M02248alpibie) suyd mNéTO%WCIWpr%/dd@WinQﬁé’@s@ht@W@ﬁ) nigeijag gfame soy

85 (e BAVFSH W eEiBing 8,804 sythydrolysate
hydrdy%%? é%(%n%w{cécg\lgﬁBAV medium contﬂtgfnlng a reduced soy hydrolysate
concentration of 0,25% supplemented with polyamines in the

024] M gnf@r@rgﬁ@wwwmdmdm@tﬁe IPDREYpuBAVInmaginpentr ations
containin % A t
found Sincihn YR 508 0RAsthp BV ADoS ORI o fpaagy Tom differen

manufdutdretgsate; BAV w/0 soy no polyamlnes BAV medium containing neither
soy hydrolysate nor polyamines. DETAILED DESCRIPTION OF THE

INVENTION [028] One aspect of the inventi est
10251 asanT Feech BTN RSB § IR L AL e ORI 31T (/1)

minean
and s@glﬂﬂvcﬁa%al&élqaﬁzﬂie,ﬂvgd\hymoIysatengﬂa mmmmn@ﬂbl@bmnciémlyoiu metric

producrt?v:ttifc?&l’n §£Sr%%§%§‘ "a?x'd[x%o“?&‘@ﬁ'r)l] qjé%%&ﬂ%g ﬁlﬂfaﬂ?eday and cell specific
productivity (gp [ug 1gG1/10E06 Cells/d]) in ARH77 cells secreting a monoclonal
antibody.

[026] Figure 8 shows a graph which compares the effect of soy hydrolysate (0.25 %
(wiv)) and soy hydrolysate (0.25 % (wh)) + 1 mg/L putrescine (1,8 mg/L.
putrescine.2HCl) on the cell specific erythropoeitin {(EPO)-productivity of recom binant
BHK celis (EPO production (Units)/glucose consumption (g).

[027] Figure © shows a table comparing ‘the effect of puirescine, ornithine and spermine
‘over a wider concentration range (0 0-18 mg/L} on the speczf c growth (n absoi ute, p
relative) and the cell specific product:v:ty (Gp absolute, Qp relative) of GDB/B cells
cultivated in BAV-medium containing 0,0% soy hydrolysate and no amines, or BAV-
medium containing a reduced soy hydrolysate concentration of 0,25% supplemented
with polyamines in the concentration range indicated above. BAV — SP 0.25%= BAV
medium containing 0.25% soy hydrolysate; BAV — 8P 0.4%= BAV medium containing



hydrolysate. [029] The term "polyamine" refers to any of a group of
organic compounds composed of carbon, nitrogen, and hydrogen, and
containin%two or more amino groups. For example, the terlyrcl
WQ&&’S?{%& $es molecules selected from the group consisting 0
cadaverine, putrescine, spermidine, spermine, agmati ne, and ornithine.
[030] Unless stated differently, concentration values indicated throughout
this document refer to the free base form of the component(s). [031] In a
preferred embodiment of the animal protein-free cell culture medium the
5 jon gf b@@i LS/ RFESRRL RERIAIIhARHHEh EBRer so
0-4% Soﬁ%@%ﬁ?%%%ﬁ??ﬁut 0 Jr5|n‘}n:g,zjé/)$liy,.more prghsz\r\ggly frclarﬁ} abou?g.Sng/L to g
hydrolysgfeitZ Pahit&fen more preferably from about 0.5 mg/L to about 10
mg/L, more preferably from about 2 mg/L to about 8 mg/L, most

prefored et R AmER DS dAORL bt e HAK anlor yeast

derived protein hydrolysate in the animal protein-free cell culture medium

[028] dﬁ)@QQ%é&-%?’ 1% 1R2RAHH 3 Jadkw/ v, sRosairelerrbiviala M5 titee medium
~about 2 % (w/v), more preferably about 0.05 % to about 1 % (w/ ?éﬂ’nore .
comprigingf@alegshlonat PEHSTHS 288uA §'5%s anMPrn%?&%'fé?Qk’aaaﬂgo Yoo " @

concenblat@Rbaumfedt Y adtiivhd. en ibaermedivridoptaimstial pietibitany affesst of the
derived protein hydrolysate, the total concentration is calculated by the
hydrol @ 2006/045438 PCT/EP2005/010973 8 summing up the concentration

values of each of the protein hydrolysate components contained in the

[020] TR - QWHQ RAHD-s30IMR) Bratgidiree ceitquiremediums composed of

acqordln to the invention refers to a medium that does not contain =
carbonpraisngeRn@RA protsRPebmABHeRteREHIoNIEHS RLIGRifIZATHBR-HERPS: O
examp%‘ﬂgﬁ{é’o@‘i’ﬂdTé/(mﬁgi;ﬁﬁg&%&l%bmtesamiéeﬂeafeftbnsdhm_LgTQtip ?muaizting of

and serum-derived substances, suc n insulin an
cadaveém%r%gmr}gbﬁg%ﬁw ine s%e?[n ng %ﬁrﬁ%’&‘m& 'aH %%Pﬁﬁ‘i\ﬂ »

i .
e animal profeiri free cell culture medium is also

/EP2005/010973

free of any
[030] Unless stated differently, concentration values indicated throughout this document
refer to the free base form of the component(s).

[031] In a preferred embediment of the animal protein-free cell culture medium the
concentrafion of the polyamine is present in a con centration ranging from about 0.5
mg/L to about 30 mg/L, more preferably from about 0.5 mg/L to about 20 mg/L, even
more preferably from about 0.6 mg/L to about 10 mig/L, more preferably from about 2
mg/L. to about 8 mg/L., most preferably from about 2 O aboqt 5 mg/L in the medium.

[632] In a preferred embodiment the total concentration of the plant- and/or yéas’c-
derived protein hydrdlysate in the animal protein-frees cell culture medium is about 0.05
% fa about 5 % (wfv), more preferably about 0.05 % to about 2 % {wiv), more preferably
about 0.05 % fo about 1 % (whv), more preferably about 0.05 % to about 0.5 % {wiv),
most preferably about 0.05 % to about 0.25 % {(wiv); lLe. if the medium contains a plant-
and a yeast derived protein hydrolysate, the fotal concentration is calculated by the



purified animal d_eriv_ed products and recombinant animal derived products
as well as protein digests and extracts thereof or lipid extracts or purified

components thereof. Animal proteins and protein compon Q
W8i§?ﬂ?éod?s4ﬁ%d from non-animal proteins, small peptides an?lé &g@ﬁ%ﬁ egs73

obtainable from plants (usually 1G;- 30 amino acids in length), such as
soy bean, and lower eukaryotes, such as yeast which may be included
into the animal protein free cell culture medium according to the invention.
[034] The animal protein free culture medium according to the invention

sumn*%%’ Rasssh A AgPasane G S 8 PMEMR Heaa ekt Medipahents

199, cCoy or RPMI generally known to the skilled worker. The basal
Contam%@ilﬁrfﬁm@?@émprise a number of ingredients, including amino acids,
vitamins, organic and inorganic salts, and sources of carbohydrate, each

ingredient heing pgresent in an ameount.whic t Itivati ;
S R
refergniay acondditmaukiiaoss bstinceyaiu chatsi e fRIHObHDRIEs HRERYIRM from

highe?i%%i?%@ﬁ’ﬁ%r antioxyrants, stabilisers uePWHALHH MachroicabrERSSaf those

protease innibitors. If required, a non-lonic surfactant such as mixtur .

foundhiplyRemierrRAgTFERIS-dAEY PR BHBIBPRITe BHHELRS Bl PHlr ﬁf&sf-g‘é%“(’r)fgsgf'” and

other%%&lkfﬁ)fg?araﬁ anslethrsa gefeaming aghntuflds)ftdpoljarise free of any
__.emplayed for the animal protein free cul ' dj e

o SR e U A R B AeEE e e v o

proteputisite AM0:2006/945468 PO TIER 2005 007 Budfisgerontpqaen ts thereof.

Anirm eﬁm.{@ﬁ‘ﬁagﬁ@%}%t&ﬁni%ﬁ%ﬁ@ﬂt@@@ri@ti%@S dhanepfishastirseferablyanimal
the'animal protein free culture medium contains omithing, putre cip aré% .

proteifsorAmad PROSEPMARN GHSRPREY U QBWQH{QO?F% Bﬁﬂ#aﬁbﬁ%?g n'freg = amne

acidscmtl\}gﬁgm%uahl ltasff fs@@lwminemmmvms aMAryaites RNARsys YrEsisEIEh may be

, proliferatjon, cell differentigtion, .me ilizati . .

o S B AR RS UERIA A RRE vorin
ornithine are examples of polyamines which exhibit these functions.

[034] The animal protein free culture medium according to the invention may be based
on any basal medium such as DMEM, Ham's F12, Medium 199, McCowy or RPMI
generally known to the skilled worker. The basal medium may comprise 2 number of
ingredients, including amine acids, vitamins, organic and inorganic salts, and sources of
carbohydrate, each ingredient being present in an amount which supports the cultivation
of a cell which is generally known to the person skilied in the art. The medium may
contain auxiliary substances, such as buffer substances like sodium bicarbonate,
antioxydants, stabilisers tq- counteract mechanical stress, or pr_o_tease inhibitprs. If
'.re.quired, a non-ionic surfaétant such as mixtureé of polyethylene giycols and
polypropylene glycols (e.g. Pluronic F68 ®, SERVA) can be added as & defoaming
agent.

[035] The polyamine employed for the animal protein free culture medium according to

the invention may be selected from the group consisting of cadaverine, putrescineg,



Another example of a polyamine is cadaverine. [037] In another preferred
embodiment of the animal protein-free cell culture medium according to

the inventign the polyamine originates from a source other HP‘?&E%
3 . 05/010973
Wsrzo()t%ﬁ’fr(]]“‘?fgglrolysate. [038] In a further preferred embodiment of the animal

protein-free cell culture medium ghe polyamine is present in a
concentration ranging from about 0.5 to about 30 mg/L, more preferably
from about 0.5 mg/L to about 20 mg/L, even more preferably from about
0.5 mg/L to about 10 mg/L, more preferably from about 2 mg/L to about 8

spermicm‘%( Lo haasingr iSRRI OSR-RRONE 24RPBBHI BRI BABTE Uled1, §iafbrably,
_the plant- and/or yeast- derived protein hydrolysate js gresent in the
the aniT ARSHF T EPE SR AR GRY T5m P SO, BB Gt st S,

more preferably about 0.05 % to about 2 % (w/v), more preferably about

0.05 % to.about 1 9% (w/v), mor fer 0% %t t Q.50
19981 3,59, M6 BR80T O 0E & Qo 6 3 (i [0 i tne
polyamplantoiirivied PrdeirehgdRINAatynibesifor 368 HRNERBHORINCRBeciggrentiation,
membraHEWEHMEHILA) areRsdingiotaaivyen RN isRERIRIAL]Y selrgaHdrapdaiadine,

_group consisting of a cereal hydrolysate and/or a spy h dm)l s%‘g. T?e i
spermiggy #rBIyEatesAF B amRIAS ?fuﬁﬁ&@%?%d@@éag@f & éu ifi&d sgy=ions:
Anothehysteptysats arpeivdmpayihipdidiyembes [040] The term "hydrolysate”

includes any enzymatic digest of a vegetable or yeast extract. The

"hydrolysate” can be further enzymatically digested, for example b .
[037] Ipapuithanvmelouet) #5138 ipTaE PR UGS Anivw Froteihbrs Rﬁ*ﬂn@a%w medium

accord G eYEIS iEHmaly e Faf/an RSB umte Al Sasasct dRdiSAEN the protein

according to the present invention are also commercially available, such
hydrolyg@iyPep 1510 , Hy-Soy, Hy-Yeast 412(r) and Hi-Yeast 444, from
sources such as Quest International, Norwich, NY, OrganoTechnie, S.A.

oo BRSO I LB RN i
the poRBMBELS, MDD/ IBE0NSENTaHEEE EMaRe U, AbpH08.5 to about 30 mglt,
more preferably from about 0.5 mg/L. to about 20 mg/L., even more preferably from about
0.5 mg/L to about 10 mg/L, more preferably from about 2 mg/L to about 8 mg/L, most
preferably from about 2 to about 5 mg/L in the medium, and the plant- and/or yeast-
derived protein hydrolysate is present in the medium in a concentration ranging from
about 0.05 % to about 5 % (w/v), more preferably about 0.05 % to about 2 % (w/v), more
preferably about 0.05 % to about 1 24 (w/v), more preferably about 0.05 % to about 0.5

% {w/v), most preferably about 0.05 % to about 0.25 % (w/v).

[039]'The plant—derived protein hydroiysate _used for the animal protein-free cell culture
medium according to the invention is preferably seiected from the group éonsisting of a
cereal hydrolysate and/or a soy hydrolysate. The soy hydrolysate may be a highly
purified soy hydrolysate, a purified soy hydrolysate or crude soy hydrolysate.

[040] The term "hydrolysate” includes any enzymatic digest of a vegetable or yeasi

extract. The "hydrolysate” can be further enzymatically digested, for example by papain,



[041] The hydrolysates are preferably purified from crude fraction,
because impurities could interfere with efficient cultivation. Purification

an he carried out by ultrafiltration or Sephadex chromato
WO IR LTIk
exzé)mpf‘e with Sephadex 25 or Sephadex G10 or equivaler%t?r %Pﬁ%%ﬁﬁé/ﬂ%&\gs

exchange chromatography, affipity chromatography, size exclusion
chromatography or reverse-phase-chromatography. The fractions may
contain hydrolysates of defined molecular weight, preferably up to about
1000 Dalton, more preferably up to about 500 Dalton, most preferably up

and/or %ﬁ#@&%ﬁ&%&?@; Nieash P UHANbiaE b sovsatehastpseferablyised

.amolecular weight of up to about 1000 Dalton. The avera eﬁnole ugr
accord%taﬁb%Pfﬁéawaﬁf&qa@ﬁ%&ﬁspe?smm%@tm@ﬁ%{ {f. 596/un Akogp 1510
e Hy-?gﬁﬁpik@v%aghmﬁ%&m ofiredagdradySate sbouldbarieshestahgasf Quest

fro out. 6. ut 7.5, The tota] nitrogen content, is pref |
ol A " ot AT TATA e LN Fo e hr LA g ot
Germaraaut RBR6. Tthelfetts afinGavidesariteneds preferaishabdta@ehbolyssies are
also dis%()%%%%g%ﬁ% NGRS RGNS BIoiRsably Jpssulas AbwE500

U/g. [042] The i

nvention also provides a method of using at least one
polyamine for addition to an animal protein-free cell culture medium

[041] WF@i@@ags%]@@raﬁeapﬁuwma@smé&&omataiudeyﬁm;:satebénause impurities
_increasing the protein expressian yield in the cultured.cell cordi .
could TR AL IR AL BV ke LRERR, o e Pl hgon o
Sephadritureronexdagraig, tétal expowieratith réagingdem2bout GBsrbagisautd or

equivai@ﬂ?‘rh%%ﬁ Es',or?cgﬁra&%ﬂ%@%‘ﬂ&ﬂé&g&%ﬁ&a%ﬁh@? Y RYSIH DAL size
y utl

prefera rom about 0.5 mg/L to abo mg/L, more preferably from ,
exclusigh Gt gMAREraBBLBLIRY PRePrPIASSIC BIERA S RN abbut 3B JnpY contain
hydrolﬁ%%é%ﬂ%%ﬁ@@@limaéﬁtﬁmr@mwlﬁaﬁamf%mgﬂwg \W$OaB606/086d IBalion, more

5/Q1 selected from the group cansisti f
oreferaselin OB LU Kb € BT aEimAEL aomakomy At lees!
about 20¥akihaltiohydeyeatePraterablgrably plancleqmaler yeisht dérivedpitelt 1000

DaI’son.wqéomﬂﬁé%%l%ﬁﬁ%jW@m%ﬁ)%%@@t!@?ﬁrmﬁ'@ fKefeen about

220 and about 375 Daltons. The pH value of the hydrolysate should be in the range of

from about 6.5 to about 7.5. The total nitrogen content is preferably between about 5
and about 15%, and the ash content is preferably up to about 20%. The free amino acid

content is preferably between about 5% and about 30%. The endotoxin content is

preferably less than about 500 U/g. .

[042] The invention also provides a method of using at least one polyamine for addition .
to an animal protein-free cell culture medium contaihi‘ng .a ptént~ and/or y_east~defiveci
protein hydrolysate, for increasing the protein expression yield in the cultured cells.
According to a preferred embodiment of the invention, the polyamine is present in the
culture medium in a total concentration ranging from about 0.5 to about 30 mg/L, more
preferably from about 0.5 mg/L. to about 20 mg/L, even more preferably from about 0.5
mg/L to about 10 mg/L, more preferably from about 2 mg/L to about & mg/L, most
preferably from about 2 to about 5 mg/L in the medium. Preferably, the polyamine is



about 0.05 % to about 5 % (w/v), more preferably about 0.05 % to about 2
% (w/v), more preferably about 0.05 % to about | % (w/v), more

referabl about 0.05 % to about 0.5 % (w/v), most refer t
E} 29(965%0 t0.25 % (w/v). [043] The present |nvent|onpfurther re a?e’g‘l’ t(’)(3 gg 73
method for cultivating cells, comprising the steps of: (a) providing an
animal protein-free cell culture medium according to the invention, and (b)
propagating the cells in the medium to form a cell culture. [044] In a
preferred embodiment the animal protein-free cell culture medium

selecte&oi’m'scﬁé IGALPRRR @W'@&ié@@%@'%ﬁutﬁé&ﬂﬂﬂ%ﬁrﬂﬁﬂlﬁ@d sperming,

hydrolysate- Pref rabl the polyamine ori tes from a so oth r than
agmatinfe era@rﬁ%ﬂrerﬁ%r% ISP PhE PR Sen Fr?/ BBV ic G MAHEAA BURY, voast
derrved%?@t@rhcﬁi)&di@s%ﬂef adepredann iodimenteditaineimventionstieatiolis weging from

about O%%S%r ei%mr&g ??Wma“anré: el:lgfe%‘ﬁ!%ﬁ 88&%’( %V ‘f%sabgﬁf"f@a \%}?S more

am e for example stem ce S or recomblnant cells
preferabignatiornediithta abewr’ffc% reebyinBirRie: BeaierakprabsshO &S caido about 0.5

o (wiviTAESIERMER an¥ifts B aredusiig drebprodisls. The cells nay also be

for example cells producing a protein of interest without recombinant
transformation, e.g. a B-cell producing an antibody, which may be

[043] THansfesaachiniatan foMmeitakiadstatus metHndvicaldnfdciong ks pomiprising

the ste Barr Virus infection. The cells may also be for example primary cells, e.g.
Rficken embryo cells, or primary cell lines. Preferred are cells that are

(a)  wseitfog ianvitrimairgscseintiesoaell e [vete FRagiemoaRRATEaHe dRRsima)tion.
he BSC cells, LLC-MK cells, CV-1 cells, COS cells, VERO cells, MDBK

cells, MDCK cells, CRFK cells, RAF cells, RK cells, TCMK-1 cells,
()  proprgetingestel’s vaihe MadivR RIRTVBEN 88#%‘,‘"% K-21 cells, WO
2006/045438 PCT/EP2005/010973 12 CHO cells, NS-1 cells, MRC-5

[044] rﬁe?!:zerér?’e% SRR Gl %%?fn%?'ﬂﬁd?éﬁn‘iﬁ%% A0 RIGEEMETREY Bomprises
at least one polyamine and a plant- andior yeast-derived hydrolysate. Preferably the

polyarmine originates from a source other than the protein hydrolysate.

[045] The present invention is not limited to an'y type of cells. In a preferred embodiment
of the invention the cells used are for example mammalian cells, insect cells, avian cells,
bacterial cells, yeast cells. The cells may be for example stem celis or recombinant cells
transformed with a vector for recombinant gene expression, or cells transfected with a
virus for producing viral products. The cells meay also be for example cells producing a
protein of interest without recombinant transforrr_‘:atron, e.g. a B-cell producing an
antibody, which may be transformed into an immoﬁaiized status e.g. by \riral infection -
like Epstein Barr Virus infection. The cells may also be for example prirhary cells, e.g.
chicken embryo celis, or primary cel! lines. Preferred are cells that are used for in vitro
virus productlon En a preferred embodiment the celis may be BSC celis, LLC-MK cells,

Cv-1 cells, COS cel!s VERO cells, MDBK cells, MDCK celis, CRFK celis, RAF cells, RK'
celis, TCMK-1 cells, LLCPK cells, PK15 celis, LLC-RK cells, MDOK cells, BHK-21 celis,



[046] The cells used according to the present invention may be cultivated
by a method selected from the group of batch-cultivation,

feed-batch-cultivation, perfusion cultivation and chemostate-cultivati
WE A4 generally known in the field. [0471 The presen?jl(fc]gg?l(lor‘% H}%LB

further relates to a method for expressing a target protein such as a

heterologous or autologous protein or a recombinant protein, comprising

the steps of: a) providing a culture of cells that have been grown in an

animal protein-free cell culture medium according to the invention; and b)
CHO ipHINSIURIDg acBls|eiReEsiEl sefislendesgomapsisiB i sesjiserRE8coeling Rt thals, and

. . target protein into the cells; c) selecting the cells carrying the nucleic acid

chickeR &k %;Cgﬂ%r d) selectively inducing the expression of the target protein

in the cells. [048] In a preferred embodiment the animal protein-free cell

culture medium comprises at least one polyamine and a plant- and/or

yeast-derived hydrolysate. Preferably, the polya mine originates from a
[046] SBipceeymEPRAPARE BNy HGTRAT BRI PIEANY EARHE B o metoc

selec BRGNP BIBUBIRY Batetidanteitndifgibb e tacgéivatxeirpenagibe aultivation
vector. The vector. may, be a virus or a plasmid. oding for a

and Gf&?@%‘f%ﬁ&?éﬁ’iﬁ VAT Igﬁéﬂé':ri\ﬁ{c;:Hg%rﬁ 8% %%Wgﬁ@%ca r?l:ﬁr?g%rﬁg{%art
thereof. In a preferred embodiment the target protein is at least a

[047] biglagically Active Rt olaiPpdcoag RiRatRsiPrsuekredeind-acigiget protein

VIII or at least a biologically active part of a protein involved in the ising th
such 5o @UBARI PR D RIBHRIRIZHE RIYRYY OR SIESRA AR TN HPSRB. FRMBFSING the
steps @dmonoclonal antibody. WO 2006/045438 PCT/EP2005/010973 13 [050]

Preferaply, the nucleic.acid further comprises q [ .fo
) ORISR A I oo e i o Brimet (e e col

erhétuce rmiedinm Atmxdinararberiprientioniansh sites, polylinkers,

b) TERIHGHARISEES neRi REAUBRERRCe comprising a sequence coding for the target
protein into the cells;
c) selecting the cells carrying the nucleic acid seg uence; and

d} selectively inducing the expression of the target protein in the cells.

[048] In a preferred embodiment the animal protein-Free cell culture medium comprises
at least one polyamine and a plant- and/or yeast-derived hydrolysate. Preferably, the
nolyamine originates from a source other than the protein hydrolysate,

[049] The nucleic acid sequence comprising a sequience 'c:oding.for the target protein
may be a vecfot. The vector may be a virus or a p!ésmid. The sequencé coding for a
térget protein may be a specific gene or (a bidio?gical functional part thereof. In a
preferred embodiment the target protein is at least & biologically active part of a bloold
coagulation factor such as the Factor Vill or at least & biologically acti\Je part of a protein
involved in the production of red blood cells and angiogenesis such as erythropoeitin, or
a monoclonal antibody.



protein processing sequences, selection markers, and the like which are
generally known to the person skilled in the art. [051] Most preferred are
the following cell lines transformed with a recombinant vectqr
ngﬁ)tggéos"ﬁsé‘ﬁb%f the respective products: CHO cells for the prdg&uc |05r}138ci)S 010973
recombinant coagulation factor llI, BHK cells for the production of
recombinant erythropoietin, Epstein Barr virus transformed, immortalized
human B cells for the production of human antibodies. [052] The present
invention further relates to a method for producing a virus or part of a

[050] %Iigiléf&ﬁﬁ pERIng N8 SteRs P R iPViding Ll iR af celiRdhrbbavgitable for

een grown In an animal protein-free cell culture medium according to the

controllpd/enGRs R B ticerigrtietelniSifith a5V RIRNE YefEaRg TR 3S enhancers,
TATA bORes; iniasieshrolisnandsh iseubatingithieces|scistunpagaie, thelwitusequences,
ot [OS%n a preferred embodi{ne t the animal protgi%fre cell cu ure i
brotein GG Lo e A e 35 BRE PolAMTAE art a plgnﬁ(gn ﬁo’? are generaty
known etisi-derscedskijldcolydate More preferably, the polyamine originates from

a source other, than the protein hydrolysate. [054] The virus used in the
method according to the invention may be any pathogenic virus,

[051] MashpreksrrdprstemPlumian Grlldingr AR iRadniliy PatieRiniiset vector
for zhev?&e&m@s‘éws@feg@om&m&m% vpesiness: Carpr@vicells piefetabpSARSion of
virus, e.g. for production of SARS vaccipes. orthom irus, pref .
recom%’fﬂﬁgnﬁg‘}ﬂ | ,'%".g%% Oﬁrg‘éﬁ:t%%c}? %%F&er?% \ga%cﬁé%,&%g%méic?é%&b’nant
erythropetiatingu & pistiire rBarA WLB virassRoseRkivienvienelizr/ibispidfaelifyfor the

PrOd“C%%%fw@“\gﬁ%%géME virus (i.e. tick borne encephalitis virus), WO
045438 PCT/EP2005/010973 14 e.g. for the production of the

respective vaccines, picornavirus, arena virus, herpesvirus, poxvirus or
[052] TAREPpRMES invention further relates to a method for producing & virus or part of a

virus, comprising the steps of:

a) providing a culture of cells that have been grown in an animal protein-free cell
culture medium according to the invention; and

b) infecting the cells with a virus;

) selecting the virus-infected cells; and

d) incubating the cells to propagate the virus.

[053] In a preferred embodiment the animal protein-free cell culture medium comprises
at least one polyamine and a plant- and/or yeast-derived hydrolysate. More preferably,
the polyamine originates from a source other than the protein hydrolysate. .

[054] The virus used in the method acc:ording {o the invention rhay be any pathogenic
virus, mammalian, preferably human virus, such as a vaccinia or attenuated vaccinia
virus, é.g. for smallpox vaccines, coronavirus, preferably SARS virus, e.g. for production
of SARS vaccines,. orthomyoxyvirus, preferably influenza virus, e.g. for production of
influsnza vaccines, paramyxovirus, retrovirus, influenza A or B virus, Ross River virus,

flavivirus, preferably West Nile virus or FSME virus (i.e. tick borne encephalitis virus),



[055] The virus may be a wild-type-virus, an attenuated virus, a
reassortant virus, or a recombinant virus or combinations thereof, e.g.

Wattenuated and recombinant. In addition, instead of actual %‘ﬂﬂﬁz@%ﬂ%ws
QBB MrEct cells with a virus, an infectious nucleic acid clone may b

used. Split virions may also be yged. [056] The method for expressing a
protein or producing a virus may be used for producing immunogenic
compositions comprising a virus or a virus antigen. [057] The cells used
for the method for producing a virus may be selected from the group

e.q. for?ﬂ@?%'&gc%ﬁnmaﬂb%%&&u% inReft&elicamanaens, a@@ﬁ&eﬁ%éieﬂér@éwwus.

yeast cells. Preferably, the cells are cultivated by a method selected from
poxvirugher @réRifPEbHSisting of batch-cultivation, feed-batch-cultivation, perfusion
cultivation and chemostat- cultivation. [058] Preferred combinations of

ells with viruses for ducm a viru
[0553 T &I)’d’f’f@nﬁ'ﬁ%g\eﬁcmﬁéﬁ F\(’)l cell aéﬁ%ﬁ%ﬁ%%g‘”#'gggﬁiﬁﬂanérgims ora
recombtediit Iifluenzadriisatiens theatie st iiRieNUS IS RNESHEORIRE Gy addition,

mstead ickan £ TROR E&W'i@%ﬁd’ ifsc{ @bl Wie-present inventesibuihaicieic acid

elates to a method of using the animal protein-free cell culture medium
clone W@@H@% B MO RS AESBRAT IS expressing a target protein.

[060] The present invention will now be further illustrated in the following

exa S, w ithout being limited theret
10561 TR B BBEaItA o T e B b i o/ isymay (B o
producigiinahpratginitaemeatiiivny asppesiied Vit Hasa WEWW S F12

(1:1) medium supplemented with i morganlc salts, amino acids, vitamins
and other components (Life technolo ies, 32500 Powder), Also adde

[057] mé:gi@mﬁ”ﬁ@r(t@gmg]gg prelgatent cing & virus may)be selec edd from the

group consisting of mammalian cells, insect cells, avian cells, bacterial cells, and yeast
cells. Preferably, the cells are culiivated by a method selected from the group consisting
of batch-cultivation, feed-batch-culfivation, perfusion ocultivation and chemostat-
cultivation.

[058] Preferred combinations of cells with viruses for producing a virus or part of a virus
are Vero cellfattenuated vaccinia, Vero cell/Vacciniaa, Vero cell/Hepatitis A, Vero cell/
influenza Virus, Vero cel/West Nile Virus, Vero cell/SARS Virus, chicken embryo
cells/FSME virus.

[050] The present invention further relates to a method of using the animal protem-free
cell culture medium accordmg to the invention for culturing cells expressing a target
protein.

[060] The present invention will now be further illustrated in the following examples,
without being limited thereto.



acid (20pM), ethanol amine (25 NM), Synperonic (r) (SERVA) (0.25 g/L),
sodium selenite (50 nM). Additionally, essential amino acids were
lemented to the cell culture medium. Further, varying
ng é}g@ﬂﬁydgrolysate (Quest Technologies, NY or DMV Intl., ﬁ%ﬁ‘{s‘%ﬂﬁh% h%sm
range of 0,0-1,0% and varying cq@centratlons of polyarnlnes (0-10 mgl/L)
were added (Figure 1-9) Example 2 [062] Cell cultures of recombinant
mammalian cells (e.g. CHO-cells stably expressing Factor VIl =
GDB8/6-cells) were grown in suspension in a chemostat culture in 10 |
bioreactors. The culture conditiopa @bg & 0xygen saturation 20% and
pHI 7.0 to 7.1 were kept constant. The cultures were supplied with a
constant feed of BAV-medium as defined in Example 1 additionally
ExarrSEPPIERGuiechmith soy hydrolysates in the range of 0,1-1,0% and/or
addition of putrescine.2HCI in the range of 0-1 mg/L (cf. Figure 1-5). [063]
Small scale experiments with GD8/6 cells in suspension culture were
[061] earitieal iprdfeich respinetinftasias ap20ered Wtkitg S| HNEM/bdthsrefey (1:1)
medi uw %%@teﬁ?& déﬂ@%ﬂ”ﬁn%’?bgﬂﬂ PO%:CORERY. dhGsCyltraRRIe %Pl&fﬁnponents

um as defined in Example 1 without supplementation

(Life f%@%%tﬂﬁs&@ﬁﬁd’ﬁ&?&ﬁm §°&d%ﬁ{@Fﬁe‘n§@H amw%ﬁﬂ&m{isﬁt@ﬁ?wb*c

acid (ihﬁ%ngﬁwgﬁ& hﬂiﬁ%{@ﬁd/mﬁﬁlrﬁgmm&@%Emm BEEIG, ), sodiLam selenite
erml linther eo va 0]

(50 n%ﬁly% bUEFFET ?d[ﬂlroe %(%O ﬁa%égn%%o t@gcﬂ'e I:tgl? culture

medi uﬁcrmmowmﬁgmnmr&mm@eew nigeysate Epesid oFoskcaien, NY or

DMV @ﬁ!“ nigyt ffﬁ' FUSRRIRIOR 6%'% PBINMEPLizRd i WRraRteHMIRB/RHIRS (0-10

y “counting wit ASY(r) cell counter as described by Scharfe et al.,
mgfL)(Bﬁf@@ﬁﬁ@ﬁ)@f&w%@érpraxus 10: 1096 - 1103 (1988)) or by citric acid
extraction and flourescent staining of the nuclei followed by counting with

a N ucleoCounter (r) (Chemometec, DK). The specific growth rate (p) is
Exampla 2 ated from the increase of the cell densities (Xt) and/or

[0627 Cell cultures of recombinant mammalian cells (e.g. CHO-cells stably expressing
Factor VIl = GD8/6-cells) were grown in suspension in a chemostat cultere in 10 !
hioreactors. The culture conditions of 37 °C, oxygen saturation 20% and pH 7.0 to 7.1
were kept constant. The cultures were supplied with a constant feed of BAV-imedium as
defined in Example 1 additionally supplemented with soy hydrolysates in thve range of
0,1-1,0% and/or addition of putrescine.2HC! in the range of 0-1 mg/L (cf. Figure 1-5).

[0631 Small scale experiments with GD8/6 cells in suspension culture were carried in
Techne spmner flasks at 200 ml working voiume in batch refeed mode at 37 °C, without
pH and p0O2 control. The cultures were supplied with BAV-medium as defined in
Examnple 1 without supplementation of soy hydrolysate and polyamines, or
supplemented with soy hydrolysate in the range of 0.1-0,4% and/or putrescine.2HCH,
ornithine.HCl, spermine.4HCI in the range of 0-18 mg/L (equivalent fo 0-10 g/l of the
polyamine without .HCI (cf. Figure 9).



the dilution rate (D) of the steady state of chemostat cultures of
suspensions cells over a certain time interval (t): p=D+in(XtIXO)/t

Example 4 [065] The activity of Factor VIII (FVIII) (cf. Figur
R TR AR,

red by a chromogenic assay (Chromogenic, Swe

activity of erythropoeitin (cf. FiqyéreS) and the monoclonal antibody titer

(cf. Figure T) were measured by ELISA test systems. [066] The

volumetric productivity is calculated from the amount of activity units or

antigen titers yielded per liter reactor volume per day (U/L/d or mg/L/d) in
Exam hteh:? resp! ﬁp g tBrgd;chm ystems. [067] The ceI_I specific__productivity is
*—Ltﬁmtﬁgs*%mﬂ—ﬁl iC amoiunt of produced protein (U or jig) per number

of cells per day (cf. Figures 7 and 9) or as the specific amount of
B et e 2004,045438 PCT/ER20a 010073 47 ol

_ cells (cf. _Figuge 8). .

counting N%Féﬁéé cERE RRYBIE( &S %SﬁﬁfﬁéA-E)/Ymséz |arrr(1@c%2n?zlaii’n fr%ogeﬁf &gg.;e. "
L aborP i) 1 diftegent w18/ (Ihgaed)ysabe titsicTas & eikinsetian ARl forohscentysiaining

varied from about 600 ta 1800 . U/Lf ific growthratasvVarre The
of the 'B‘fq‘{%m%ﬁ%? g% %Tg?ﬁgb\&Weaenﬂtﬁ%mgﬁgge%%tgg (g?. F’i%ue_ 1). Thisﬁgi
specificinglivete saealthis smyduateslyisare foe aiRee9%b Sunceltransiigsdthapd/or
the dﬂuggﬁ\s?/?gé: @%‘P ftegé%%cgtg?@ SRR s RoRSIRlY L shERERIER Lells over a

~subsi atfecting the specific growth rate (p) which are contained in
certain fifpesiierplBlysates. Example 6 [069] GD8/6 cells were supplied with
BAV-medium containing different concentrations of soy hydrolysate lot

N MOégﬁg?ww the range of 0.15 - 1,0% w/v). The volumetric FVIIII-
H=D +de it \1}aried of from 500 to 1.100 U/L/cl and reached an optimum

productivity of
Example 4

[065] The activity of Factor VIil (FVill) (cf. Figures 1 to 5 and 9) was measured by a
chromogenic assay (Chromogenic, Sweden). The activity of erythropoeitin (cf. Figure8)
and the monocional antibody titer (cf. Figure 7 ) were measured by ELISA test systems.

[066] The volumetric productivity is calculated from the amount of activity units or
antigen titers yielded per liter reactor volume per day (U/L/d or mg/L/d) in the respective
production systems.

[067] The cell specific productivity is defined as the specific amount of produced protein
(U or ug) per number of cells per day '(cf. Figures 7 and 9} or as the specific amount of :
produced protein (U) produced per amount. of D-glucose consumed by the cells (cf.
Figure 8).



1.100 U/L/d at a soy hydrolysate concentration of 0.4% (w/v) (cf. Figure
2). Example 7 [070] GD8/6 cells were supplied with BAV-medium

containing 0.25 % (wlv) of the same 5 different soy hydroly a
WA BES Example 5 (Figures 3A and 4A) and 0.25 % (v?)?/lfggl‘g%ﬁ“”ﬁ 10973

hydrolysate of the same soy hygltolysate lots additionally supplemented
with | mg/L putrescine.2 HCI (Figures 3B and 4B), respectively. The
volumetric FVI ii- productivity varied of from 1700 U/L/d to 500 U/L/d in the
cells grown BAV-SP mediism containing 0.25 % (w/v) soy hydrolysate of

e ifferent soy hydrolysate lots (Figure 3A). The specific growth rate varied
___Qg{%xam om 0.58 to 0.24 p[d-1], indicating that the reduction of the soy

hydrolysate concentration does not lead to an improved or more

[068] S9BRISIEN v raiscol HheenRlisrbdgiurg 400tdthiag I0.4Un(vals), ardifierent sy
minor variations of the volumetric FV] | | - r0d.u%t|¥rl%(|g%&5§ gﬁg tenijOO UL
hydrolygaéitrisy rgva QMBe (R ur e ZRP Bt gg}F E'§ame Soy hydrolys

ate lots
and th@@&&@c@&ﬁiﬂ%ﬁ&@ﬂbﬂﬁ%ﬂ@ﬁ)(ﬁ%%@.58 oibdivestweeretioedfferent loks
{cf. Figg{ﬂ%vé%r?]@%/%n 1(\%3:%@ t‘ﬁ%@%’g'&%'%ﬁcﬁilé’gfé) RRY Bygolysaieddhsehtration does

I mg/L putréscine.2HCI. The addition of 1 m

mg/L
not allputrewtsisteRHEP bR XiTaRRAD PBURs ARSI i cRoMBIRYY substances
affectimPHaBHe }W%@Qﬂ)@ﬁﬁ@b{ shydealysate ¢ incentsationydroimsaieso

(W/v) to 0.25% (w/v). From this it can be concluded that not the

concentration of the polyamine itself, but the addition of the polyamine in
Examgembination with the reduction of the soy hydrolysate concentrations

leads to a reduction of inhibitory substances which reduce growth and

productivity (see Example 5). Furthermore, the addition of putrescine I§0 ¢
(065} @RBtcain et piopkioHE) BRI BIGHR B PRUIETRY SFERRT 2o ©
soy hylBIlRAR ipcrraseoe/ieaak spagiof\ON productuity/\(Figimwe Gl orpjc FVILL-

hus addition of putrescine to animga | protein-free cell cultur ' o
oroduciy bR A byt o L S8 2 bl I e oo <f
1.100 b AMeERyflantysate concentratior of 0.4% (w/v) (cf. Figure 2).

Example 7

[070] GD8/6 cells were supplied with BAV-mexdium containing 0.25 % (wliv) of the same

5 different soy hydrolysate lots as described in Example 5 (Figures 3A and 4A) and 0.25

% (w/v) soy hydrolysate of the same soy hydrolysate lots additionally supplemented with
1 mg/L putrescine.2 HC! (Figures 3B and 4B), respectively. The volumetric FVIIi-

_productivity varied of from 1700 U/L/d to 500 U/L/d in the celis grown BAV-SP medium
containing 0.25 % (w/v) soy hydrolysaie of different soy hydrjolysatéquts. (Figure 3/A).
The specific grthh rate varied of from (.58 o 0.24 pid-1}, indicating that the reducticon

of the soy hydrolysate concentration does not lead to an improved or more consistent

growth rate of the cells (Figure 4A).

[674] in contrast, only minor variations of the volumetric FVIil-productivity (Figure 3B)

and specific growth rates (Figure 4B) between the same soy hydrolysate lots are



hydrolysate to be included into the culture media in order to obtain the
same cell growth. As a result, culture media become less affected by the

lot-by-lot variation of quality of plant hydrolysate and thus .
Wﬁ’rﬁ%’ §0&M&ht of the cell culture conditions is achieved. Ex?n%lm%% o7

Figure 5 comprises the statistic?é analysis of the Examples shown in

Figure 1, 2 and 4: GD816 cells were supplied with BAV-medium

containing 0.4% (w/v) of soy hydrolysate or 0.25% (w/v) soy hydrolysate

or 0.25 % (w/v) soy hydrolysate and 1mg/L putrescine.2HCI. Standard

deviations are calc b iye sel [)
observet 19 SR S U S el o MR Ies wher
supplerspetsfi ol | -praducsivitgsoireiREGheding editierad Wit e/boortigagie-2HC!
o i SUAS s i hee sttt =

ptimum depicted  in Figure 2. eyer, the.volumetric an
nycrolygelp GRS B oAl A PBLE o uded
that noteHeCubibEermatimptonapuiyegDiRs %tdelfy sdythy droditarect thamgplyamine in
._pytrescine.2HCI. Further, t apdar lat] fiv

combin gl o 05 S ORI D G OLIGTG TS 18 oy e deads o @
reductibydrolysisiesysssipsificess Yt cediaer IS TaSPRIOAYE I SRSH SaemPle

5). Furmffwr%’é}ﬁv'%%&mw%w&émgﬂ;%&qamwi@mwwmﬁﬁnammeasw
9 [074] Examples 7 and 8 show that putrescine, is an la(:tive.fr:o1*3_:1‘9{{,.1nd o
volum i FEREHBIEEN S5V AHE, T SEBERERIR) dR G cratan 1 Productivty
(,r:;gureT@erefore, the concentration of putrescine from different soy hydrolysate
lots from 2 different suppliers (Quest and DMV) were quantitatively
analysed by a HPLC method and evaluated statistically. The i
[072] Tonsemcition ff thetestivalipeamemd prasaid ofur by HirsIyaganpr, only

promo%%iﬁrcﬁ%%%?e‘é@érﬁ%&o&r@mﬁhé@ééﬂ‘gﬁulﬁ)ﬁtt&%if@iwéeIfh%oeymount of plant

olysate was added to the medium.in.a c tratj 49
hydron(%@_tﬂé/&@ igfiuded into the culture media in SPdsT 10 kit Q&5 growth.

As a result, culture media become less sffected by the lot-by-lot variation of quality of

ain the sam

plant hydrolysate and thus an overall improvement of the cell culture conditions is
achieved.

Exampie 8

[073] Figure 5 comprises the stafistical anatysis of the Examples shown in Figure 1, 2
and 4: GD8&/6 cells were supplied with BAV-medium containing 0.4% (wivy of soy
hydrolysate or.0.25% (w/v) soy hydrolysate or 0.25 % {w/v} soy hydrolysate and 1mgiL
putrescine.2HCL. Standard deviations are caiculéted based on five ééiect_ed‘ lots of soy -
hydrolysates (K1 19-;{, K138-1, M022963, M024423, M022453). The volumetric and cell

specific FVIll-productivity and the specific growth rate with 0.25% (w/v} soy hydrolysate
was lower than with 0.4 % (w/v) soy hydrolyssate, which confirms the optimum depicted
in Figure 2. However, the volumetric and cell specific FVili-productivity and the specific
growth rate increases in cell culture medium containing 0.25% {(w/v) soy hydrolysate + 1

mg/L. putrescine.2HCI, Further, the standard deviation calculated from five different lots



Example 10 [075] ARH77 cells (human lymphoblastoid cell line stably
expressing higG) were grown in a perfusion culture after immobilization

on macroporous microcarriers in a 80 L stirred tank bioreact @
W?,a‘!%@“é 3 p02 20-80% air saturation, supplied with BAV ?ﬁ%@%&%ﬂ%wﬁ%3
containing 0.4% (w/v) of soy hy?éolysate or 0.25 % (w/v) soy hydrolysate
+ 1,8mg/L putrescine.2HCI. Arithmetic means and standard deviations
were calculated from data points representing the steady states for the
respective medium formulations. The volumetric higG-volumetric

roductivity/cell specifi iVity in BAVamedi p ed wj :
o soyFSHTHINE A EERCPSELT DA RE FPHEmaed W
productiviflepismbdoRiaets 2s/ Tw/es s epasiForresiectivitEmg/L
putrescine.2HCI. This experiment indicates that the medium composition
according to the present invention is capable to promote also the
E’@Q&Bression of monoclonal antibodies from a transformed cell line. Further,

the specific medium composition can also be used in perfusion cultures

[0674] %Eﬁ%ﬁr%73€}é\,/a@r] t%@gﬁé%cﬁ‘e%“ﬁﬁr%@r@ﬁ’%ogﬁ/ QLEPL %O%Qp%ﬁﬁ%%l\%p%ging cell

ecom _ s were grown to confluence in 5% i
growthcalfgemerecomeinghnURIAN TROERIBIRRre MGEHRMRNitRprorinspgation of

putresm%dvo 253}% @/ﬁ;&i(@)ﬁyr?%paﬁi(mblﬁsa@mﬂ@(ywl meﬁwmr%tuml@;em?m]}emwtr?nd DMV)

.25% (wlv ydrolysate or 0 (wlv) soy hydrolysate

were %ﬁ%@%ﬁﬁw&%rﬁ*{ﬁ ebg).%iﬁgé‘ o@%?éﬁt%g ineﬁé%?(%ers]ltr%%g&r}% vIa\T/I;}aYsl The

conceresformeit, the glatioseltcomsunaationprate4tpd) wils eadsiretbtyseietiifed both
days L | ipmassindba syl J1a8 ERO s ibtied ¢

supIg A e  B e T ta oy et

the magiitee B8/ sompeni@dnoAf & 45 (udaifd. Jey™® $6% increase in EPO
productivity compared to BAV-medium merely supplemented with 0.25%

(w/v) soy peptone. This experiment also indicates that the medium
_____@gwxam osition according to the present invention is capable to promote the

[075] ARH77 cells (human fymphoblastoid cell lime stably expressing higG) were grown
in a perfusion culture after immobilization on macroporous microcarriers in a 80 L stirred
tank bioreactor at 37°C, pH 7,0-7,2 and pO2 20-80% air saturation, supplied with BAV
medium containing 0.4% (wiv) of soy hydrolysate or 0.25 % (w/v) soy hydrolysate +
1,8mg/L putrescine.2HCI. Arithmetic means and standard deviations were calculated
from data points representing the steady states for the respective medium formulations.
The volumetric higG-volumetric productivity/cell specific productivity in BAV-medium
supplemented with 0.4% (w/v) soy hydrolysate was lower than in BAV-medium :
suppiém‘ented ‘with 0.25% (w/v) soy hydrolysate + "1,8lmg'/L p_utreécin’e.ZHCl. This
experiment indicates that the medium composition according to the present invention is
ca'pabie to promote also the expression of monoclonal antibodies from a transformed
cell line. Further, the specific mediqm compositiqn can also be used in perfusion cultures
(cf. Figure 7).



expressip_n of different recombinant proteins. Example 12 [077] To prove
the specific effect of putrescine, ornithine and spermine over a wider

concentration range (0-18 mg/L equivalent to 0-10 mglL of | '
WO, 2 . : OH};er
\%fﬁ%ﬁ?“-’.ﬁ&l) an experiment was carried where the GD81 ce%g%@e%%n

incubc_alted in Techne spinner flagks at 1-1,5 EO6 cells/ml in BAV-medium
containing 0,25% and 0,4% soy hydrolysate without polyamines, and
BAV-medium containing the reduced soy hydrolysate concentration of
0,25% with the polyamines in the above mentioned concentration range.

o lA_Ijl %hr_ee pc_)lyamines in the investigated concentration range resulted in a
--Qgrgmflcant increase of cell specific productivity (expressed in mU/106

cells/day) compared to the uns_upplemented medium formulation with
[076] FACIBRRRNMUIRIVEALE. YetBejRraagsdameerisatiodwf @4y feBeall serum

_Increase of the cell specific productjvity is _clearly not correlati it
B e
3 days Q“XI(BE‘EVS?Q;?&E& Qﬁp?mmbm?dt\ﬁmID&&B@(@DB@E&@(F!W@Q}[ DP5% (Wiv)
im ni rotein: I di isi .
50y 1B A e oot BT ot Sa Mot o e tie
exper:rgaeou[weensﬁwws.pihms%@%a@%ﬂﬁmﬁﬁh@ﬁolgﬁmir’ﬂéa% PIeRRHEm over
three dg%%?#] 'gﬂé%?fﬂﬁigéﬁlt%ﬁtﬁﬂ%@%ﬁ% Sanging fsmaliot BFSieBityginl)/mi)
rotein hydrolysate is present in a cqncentrafi i -
was o518 BADCRRA) (AR AT, 25 o DS e i ucton o
putres@kgiegs edigTancarsting ito ERGnptodiédty tompulsdivrRAY-predum merely

the cultur i Q rapgi o t
oG VT A SIS e et it 4 o

mediuwemipositiopoiaaiiieds SelEtte@ PSRN N WBIY CshSERAG 5 1O Promote e
expresSVESIREIRHFESSMSInant proteins.

Example 12

[077] To prove the specific effect of putrescine, ornithine and spermine over a wider
concentration range (0-18 mg/L. equivalent fo 0-10 mg/L of the polyamine without -.HCI)
an experiment was carried where the GD8/6 cells were incubated in Techne spinner
flasks at 1-1,5 E08 cells/mi in BAV-medium containing 0,25% and 0,4% soy hydrolysate
without polyamines, and BAV-medium containing the reduced soy hydrolysate
concentration of 0,25% with the polyamines in the above mentioned concentration
rangé. All three polyamines in the'in\iestigated c.olncentration range resulted in a
significant. increase of ._ cell- spéciﬁc productivity (expressed in mUM06 celis/day)
compared to the unsupplemented medium formulation with 0,25% sdy hydrolyéate, or
the increased conceniration of 0,4%. The increase of the cell specific productivity is
clearly not correlating with an increased specific growth rate, which confirms the specific.
effect on the expression rate of récbmbinant FVIII of the GD8/6 cells (Figure 9). |



spermidine, spermine, agmatine, ornithine, and a combination thereof. 4.
The animal protein-free cell culture medium according to claim 1, wherein
the polyamine is putrescine in a concentration ranging from about 0.5 to
about 10 mg/L, and the protein hydrolysate is soy hydrolysate in a
concentration rang- ing from about 205 % (w/v) to about 0.5% (w/v) 5.
The animal protein-free cell culture medium according to claim 1, wherein
the polyamine originates from a source other than a protein hydrolysate.
6. The animal protein-free ceil cultitasmedium according to claim 1,
wherein the protein hydrolysate is present in the culture medium in a total

ntrati anging f bout 0.05 % (w/v) to about 5 % (w/v) f n .
e I S M A R S
amcdrain@tztiame hrotetiehythelysateinibyidealy fate ishdegvedfroomaisting of
I isti . far .

I e R SIS 2 AN 0 B Al o

protsiariadicalranging HinsaiakrHtSobding toMadimanching @)ofesphyatmiysate
the srllsdnthe nedhiBindash AeRlid s Sobhe Detpdaserrdingiut 5%

claim 8, wherein the cells are selected from the group consisting of
n%hinalian cells, insect cells, avian cells, bacterial cells, and yeast cells.
10. The method according to claim 8, wherein the cells are cultivated by a

thad selected from t 0] nsisting, .of reultivation. feeds -
o A hog o Lo R R A RS Rl s ein e
rpetyitifoe éxmreasend B g bivreimedriprsing aaretsiaberayanging from
pgggiﬂi%q&ggg&qf@ﬁ{@ghat have been grown in an animal

The animal protein-free cell culture medium according to claim 1, wherein the
polyamine is selected from the group consisting of cadaverine, putrescine,
spermidine, spermine, agmatine, ornithine, and a combination thereof.

The animal protein-free cell culture medium according to ciaim 1, wherein the
polyamine is putrescine in a concentration ranging from about 0.5 to about 10
mg/L, and the protein hydrolysate is soy hydrolysate in a concentration rang-
ing from about 0.05 % (w/v} to about 0.5% (w/v)

The animal protein-free cell culture medium according to claim 1, wherein the
polyamine originates from a source other than a protein hydrolysate.

The animal protein-free ceil culture medium according to claim 1, wherein the
protein hydrolysate is present in the culture medium in a total concentration
ranging from about 0.05 % {(w/v) to about 5 % (w/v) for all protein hydro-
lysates.



protein-free cell culture medium according to claim 1; b) introducing a

nucleic acid sequence comprising a sequence coding for the target

protein into the cells; c) selecting the cells carrying the nucleic acid

sequence; and d) selectively inducing the expression of the target protein

in the cells. 12. The method accordimg to claim 11, wherein the cells are

selected from the group consisting of mammalian cells, insect cells, avian
7.cellsTheacreimpt ol ightijeascet|suligrer aeditAbRgeesitigg i oam 1.

11 Wﬁ_@@ﬁhﬁé@%@ a%ﬂﬁ@%t@qmamﬂtwﬂ%ﬁetﬁuaﬂﬁm&& FeHPthe

consisting of CHO cellls/ coagulation factor VIII, BHK cells /

erytHIEHRARN S RAERRIS/RUE SP¥nsformed, immortalized human B

cells [ human antibodies..23 14. The method ordin .claim 11,
8‘Wheéimm R ‘éqtcl,ﬁtwgtecgz} Sy aor%“é%ﬁ%'é‘ ggﬁegctse{j Qrgo}r%the group

consi&jng qiroatdmgutivanionalfpestdinitriae ctatlivatiturepeedsion according to

cultivaté%, r% hemostat-cultivation. 15. A method for producing a virus,

comprising the steps of: a) providing a culture of cells that have been

grow®in anfiARAERERGENE: $RME He Iyhe uirace Ayt @aim 1;

b) infecting the cells with the virus; c) selecting the virus-infected cells;

and d) incubating the cells to propagate the virus. 16. The metho
%acco d?ﬁg‘?@iaaig@fﬁ%ﬁ@eﬁﬂ Haifefts WPSEIRHRG ﬁ%ﬂﬁ & Hrfied from

consisiingaupacunaliamegels, maevheils, adhe celtsdiactdiial selis cells,
and ;ﬁaﬂa t cells. t?. Thfg metig%%ﬁlsccording to claim '15, wherein the

cellVIBE RORGRA GH'S L22°

10. The method according to claim 8, wherein the cells are cultivated by a
method selected from the group consisting of batch-cultivation, feed-
batch-cultivation, perfusion cultivation, and chemostat-cultivation.

11. A method for expressing a target protein, comprising the steps of:
a) providing a culture of cells that have been grown in an animal
protein-free cell culture medium according to claim 1,
b) infroducing a nucleic acid sequence comprising a seguence
coding for the target protein into the celis;
C) selecting the cells carrying the nucleic acid sequence; and
d) selectively inducing the expression of the target protein in the

cells.

12.  The method according to claim 11, wherein the cells are selected from
the group consisting of mammalian cells, insect cells, avian cells,
bacterial cells, and yeast cells.

13. The method according to claim 11 wherein the cellfarget protein
combination is selected from the group consisting of CHO cells /
coagutation factor VIll, BHK cells / erythropoietin, Epstein Barr virus
transformed, immortalized human B cells / human antibodies.



14.

15,

16.

17.

18.

lected from the group consisting of Vero cell/attenuated vaccinia, Vero
cell/vaccinia, Vero cell/hepatitis A, Vero cell/ influenza virus, Vero
cell/West Nile virus, Vero cell/lSARS virus, and chicken embryo
cells/FSME virus. 18. The method according to claim 15, wherein the cells
are cultivated by a method selected from the group consisting of
batch-cultivation, feed-batch- cultivation, perfusion cultivation, and
chemostat-cultivation. AMENDED SHEET (ARTICLE 19)

The method according to claim 11, wherein the cells are cultivated by a
method selected from the group consisting of batch-cultivation, feed-batch-
cultivation, perfusion cultivation, and chemostat-cultivation.

A method for producing a virus, comprising the steps of:

a) providing a culture of cells that have been grown in an animal protein-
free cell culture medium according to claim 1;

)] infecling the cells with the virus;

c} selecting the virus-infected cells; and

d) incubating the cells to propagate the virus.

The method according to claim 115, wherein the cells are selected from the
group consisting of mammailan cells, insect cells, avian cells, bacterial cells,

and yeast celis.

The method according to claim 15, wherein the cellivirus combination is se-
lected from the group censisting of Vero cell/attenuated vaccinia, Vero
cellivaccinia, Vero celi/hepatitis A, Vero cell/ influenza virus, Vero cell/West
Nile virus, Vero cell/SARS virus, and chicken embryo cells/FSME virus.

The method according to claim 15, wherein the cells are cultivated by a

method selected from the group consisting of batch-cultivation, feed-batch-

cultivation, perfusion cultivation, and chemostat-cultivation.

AMENDED SHEET (ARTICLE 19)



