Animal protein-free nmedia for cultivation of cells
FI ELD OF THE | NVENTI ON [ 001] The present invention
woeb@tms4380 ani mal protein-free cell culture nMedTAP2005/010973
conprising a polyam ne and a plant- and/or
yeast-derived hydrolysateq4 The i nvention also relates
to animal protein-free culturing processes, wherein
cells can be cultivated, propagated and passaged
wi t hout addi ng suppl enentary aninmal proteins in the
cul ture nedium These processes are useful in
cul tivating cells, such as reconbinant cells or cells
i nfected Ahhﬁaﬁ?i'étéuﬁfreérnﬁbdiarfopboﬁh@itnm bi eellgi cal
products by cell culture processes. BACKGROUND OF THE
I NVENTI ON [002] For cultivation of cells, particularly
eukaryotic cells, mpdpeE ¢HEPROVENFRONY nmanmal i an
cells, there is a constant need to use special culture
nmedi a that make available the growth nutrient
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a polydirfints 8d blRanarapdissieaetidervad hiytRolgbhiec Thati npentioe bismrelates to
~ “of biological products, such as viruses or recomnbi nant
animappisteinrese ulturiag; Rreeessest Wharain Al pen |°UE'éY=’r‘teggREﬁFﬁ96ted and

passa%géd %{HoﬁYSGgﬁgo tlgr?%nt‘gﬁﬁaﬁim rBt fne?%: gﬁlthE%%édium. These

S I nNcrease I mal | roduct Yy .
processs| areulsefir én wativatig celis, stclhas reeembinesh ce lip sircaedigtisfgcted with

. Wth range. of .additive i i [
avirug, @r‘?ﬁ’dﬁ%ﬂ‘i"ggﬂn@eb'? é’p}flall B@ﬁPCQ&%Ju%q'(‘EMQ Bgec\/éel‘;?S %S' ani mal
derived Frotei ns and/ or protein hydrol ysates of bovine
origin. [004] In general. ser 0 r erived
subst ances, suBA B%NP Q?F f%&\éﬁ}'ﬁﬁgr i nsulin,
may contai n unwanted agents that can contam nate the

cell cultures and the biol ogical products obtained
[002] t Fer auitivatioruet reallgprparticul aykanyatice cEl®d anfli move sspecifically

have to, be, tested f ' oot | [ :
et RIS o 57 EBhaghLofS88, WL 58, il Ae mt make
availaDley e\powtroavtrieat sesstanceschar arduetsirde foredficidrd gedwinof the cells
bear the risk of BSE contanination., |n adgiti.or&, F—a”th ficient
~gesired. For the efficien

and fapthempiedydlien Bt dir AretetisnOhXirkeeR dnphate

production of biological products, such as viruses or recombinant 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 culture media formulations have been supplemented wsith a range of additives,
including undefined components like fetal calf serum. (FCS), several animal derived

proteins and/or protein hydrolysates of bovine origin.

[004] In general, serum or serum-derived substances, such as albumin, transferrin or
insulin, may‘conAtain unwanted agents that can contaminate thwe 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



by unknown constituents. In the case of serum or
protein additives that are derived from human or ot her
waniosausseurces in cell culture, there are nuMBCOEP2005/010973

problens (e.g. the varying quality in conposition of

the different batches andathe risk of contani nation

W th nmycopl asma, viruses or BSE), particularly if the
cells are used for production of drugs or vaccines for
human adm ni stration. [005] Therefore, many attenpts

have been made to provide efficient hos ste an
ransiieq Py SETUT LORRIET IRYINGABEIT GBS MEO L ARV SLMGRFGom bear the
risk of BEEcorMABbtidH. Ah &ldaitfdHTRA Wasism-dRirRId @ pfed T CaADe contaminated
medi um typically includes basal nmedium vitam ns

by unkaerocerstidiends. daihe cage ohseryampepediein addittres dhatcarg dsjived from
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many fasti S _or.gani egsts and f i )

mYCORRSTD6 2088 55 e PRRICL B L T ate e LBPragiifiop of drugs or

vaccin@s $oth GRaRadRniBeteH.ate and nitrogen and many of the

conmponents can be used in tissue culture. Franek et

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

005y RIS CSRARAR IONAEK| Mg BFRUBORIRAL Gy Rsoms ana
cultivaioh o dlitictis s whizhiedo set uegdiree semmediounviherzosmdl pfoteimecompounds.

simpi§ St s LTRL (SSESRL |l SR, P UERS! BRI amino. acis

organiB! Qinekdaiic RERSes% optiokaliyuatditsnall abimponentas athlef the medium
__basal cell culture nediumconprising a rice peptide
nutritienedly #empleX.act of yeast and enzymatic digest thereof,
and/or a plant lipid for growh of animal cells is
di scl osed in WO 98/ 15614. A nedi um conpri si ng
[006] Sayi hydrdlysaieshgtr khgwatte berusefid foul fermmntaliprofprocesses and can

reconbi na ells i i.sclosed .in WO 01/.23 .
enhangs, BEoBGVEN <0 wedy Beii T onaEMsorr T E.A T Jyjd WO ve/26266
descriB¥§ frdtYephr d§ests of 88y meX bréigisoufiéd ofilcafbdindrateemd itrogen and
presence of reconbinant forns of aninal I:prot ei ns, )
many of the components can be used in tissue culture. Franek et al. (Biotechnology
Progress (2000) 16, 688 - 692) describe growth and productivity promoting effects of

defined soy hydrolysate peptide 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 process. A medium formulation composed of a basal cell culture medium
comprising a rice peptide and an extract of yeast and enzymatic digest thereof, and/or a
plant lipid for growth of animal cells is disclosed in W-O 98/15614. A medium comprising
purified soy hydrolysate for the cultivation of recormbinant cells 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.



such as gromh factors.[008] EP-A-O 481 791 descri bes

a biochemcally defined culture nmediumfor culturing
weongieoaered CHO cells, which is free from prot @CmEP2005/010973

i pid and carbohydrate isolated froman ani mal source,

further conprising a recompinant insulin or insulin

anal ogue, 1 %to 0.025 % w v papai n digested soy

pept one and putresci ne. WO 98/ 08934 describes a

serumfree eukaryotic cell culture conprising

ooen BATL 485 el R Bl e SR ol o b fr

eng:neﬁe‘?g@%ﬁﬁt Slls] %Ldﬁdisn@eélfr%\’ﬂrb%telfne‘hkﬁdnan\'ﬂaéér%ﬁydrate isolated from
orfrones and er proteins. In this context, 1t

an anigiodires faltser carnprsing & resembirantriasilin grdaswioanalpgue, 1 % to

0.025 afc"ll/?{ %wn% .é)e%t&# %gQg&%&W{bﬁ? chglfe ag@/{/ 9?11(%534 Qescribes a

serumiffesvaukarybtie cell Ukuef camnprising hytitalyzettsoiyt pe]ﬁmielsyﬁ - 1000 mg/L),
i nsuffici ent and/or must he su

I
0.01 taniinnd/GeriiRsiir GPET A BREY HEATENEFd SEYEaRpnents, including

albumN\erféiuﬂ{‘sanEUererﬁbﬂés a?féic&héﬁ pfcﬁéirhls' th thfssédmtéxi iik&hould be also
factor or other growth factors.

[010]
noted maérp@rtr@lsemeas slsorkaewnmiodee exntaingdtin statadarskaetiadlikg RMEM/Ham's
ant protein or any other
F12'ne§8$€€ésq?%28ﬁrog§mg§'nd specific growh rate of cells,
and to provide an optimal cell culture nmedium

[009] Eqwe(y g{ %}regaj {'IQV%HISI% aég{eﬁégért];%t& o(,; %Uﬁltjtn?onaﬁy insufficient

and/orpﬁ‘\%%FBﬁeéUp'pféﬁéwt@H Wi 8hiReA-defivBd Hrotin [ Slibblerntshér recombinant
basis of sOy peptone extracts (also designated as "so

versiohy ¢f proteinsesizch ascimstlimdnevlindike arewd tasetar onathen agewhvtactors.
contain ani mal proteins. However, the quality of
commercially available |ots of soy hydrol ysates varies
[010] e'hbraom ya amderstsneed existst to tncezaseathe ymi@e)f\mqplr@ﬁae@nsacombmant
roduction of r ant ..or ot ei al
proteit, b G AN EAPEF R BIP B Spae g eavptap! KE, and to provide
an opileéﬁtdéan&Ifuré heedRh$ c@?n;ﬂ@hélﬁﬁﬁéobﬁléﬁml wee@dins for production of
lot-tolot variation"). This draw back affects the
blologmebprqcbwéﬁ isyeh a6 thoge wead as piarRaceulisaiser 5@%"&%'“ humans.
expression of each cell. [012] Therefore, there is a
need for an aninmal protein-free cell culture nmedium
[011] WOn ¢heilsasis 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 recombinant - proteins or viral products (é
variation of up to a factor of 3) as a function of‘the'lots‘.of Sby hydrolysates uséd (“lot-to-
lot variation”). 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 cell culture medium which is
completely free of animal proteins and overcomes at least one of the above-mentioned

problems.



conpletely free of animal proteins and overcones at
| east one of the above-nentioned probl ens. SUMWARY OF
wOkR)GINSABBITI ON [ 013] An object of the present POYERRI06/010973
is to provide an aninmal protein-free cell culture
medi um whi ch does not confyai n any added suppl enentary
proteins derived froman ani mal source and/ or
reconbi nant ani mal proteins, which allows efficient
cell growmh and in particular protein production in a
continuous quality with respect e anount of
expr essi on per RYMMARY Pk ﬁb‘r% NM@EH}W t he present
invention is to provide a nmethod for cultivating cells
and a nmethod for efficient expression of reconbi nant
[0-13] A% SbRidtof \the phesting inverioAfis &npravideaatgiimal plositl-free cell culture
~ Anot her object of the present invention is to reduce
mediurp| whichadae®moj capstaineany égddeg dusplpmmertant pteies derived from an

animal%%?fr&?%ﬁﬂ)o‘?*ﬂé@é Bih}én?éﬁiﬁ?ﬁtl §rd‘t'§iin§,h AR & idi¥%Blt el growth and
inpac € production yield of a desired reconbi nant
in partiulan rgrbteim @adoddctiodyr al opstitesusguality wwipy respegt fof thendmount of

tp be the cause of the lot-to-lot .variati. i
expressianifiet Poh A [T AEcLl P areat BB 8 i g mpethod for
cultivati®glicEN ape & pheftbd fortdificiemvexpréssiore ohfecossnait dredsins which are

one polyam ne and a plant- and/or yeast-derived

free of lgpima| P4RIBS. wherei n t he pol yam ne preferably

originates froma source other than the protein

hydrol ysate. [016] Surprisingly, the addition of at )
[014] Apatiter omtgeqiodfytnei peesenh ip@ntion is 4o redecedint iamd/er yeast derived

t i to th i, gl . i n- .
ol S8 4 v LT SRR, WBble GRb3ty8y impact ne
produdiofN8ididt BE « edésigdowetorabinahi gpaviralc Wradudto ilHydeslgsates were

protein expression [ articul ar,

_the er cell an,d,ln_rP
surprisiny RRATHLIN D 18t GAUpeeatshe Letienptyriatiens i pigtiygho n.
Further, the animal protein-free nediumaccording to
the present invention allows consistent cell growh .
[015] Einel aniroakproteinsfias delbtultireimediupr acratding tpdhe ireatior comprises

f target protej S a [ . ' .
ot 1oagt, b8 A5LABYS! SRS S HEC g7 SEBLAR R B gt wheren the
polyanfihetgreferaigiopgisaésronma peurce otiharrthaf thé proteig étyairolysate.
hydrol ysates, in the aninmal protein-free
[0-16] Surprisingly, the addition of at least one polyamine, in particular the addition of
putrescine, to the animal protein-free cell culture medium provides the advantageous
effect not only to promote the cell growth but in particular to increase the protein

expression per cell and, in particular, recombinant protein expression per cell.

[017] Further, the animal protein-free medium according to the present invention aliows
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 particulai’ of the vegetable hydrolysates, in the animal protein-free

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



cell culture nmedium The specific supplenmentation of

cell culture nedia with pol yam nesand a pl ant- and/ or
woeami4sissi ved hydrol ysate acts syn ergi stical PgTE®2005/010973

increase cell growh, cell specific productivity and

final cell density. [018] sTherefore, the aninal

protein free nmedium according to the present invention

is nore favorable for reconbi nant protein expression

and cell growth rate conpared to the nmedia known in

art, Further nor roteln-

and a GigDbr R YAt e BB R AT SAATBica e HEreatd cell growt,

cell spé@ﬁH%b&HbﬂthybH& ﬁ%ﬁpé'élt dénsit %/Pf otein hydrolysate to be
to a given volune of the cell culture medi um

BRI EF DESCRI PTI ON OF THE DRAW NGS [019] Figure 1 shows

[018] @p% E(Q'thﬁ V\fm% %ﬂ@%g@@g@é JF(—%@n nH(]:ﬁLﬁ{ %C‘&E’E{ﬂgf d &Abr%t invention is

more faetbralblé fmctoombiplanbprgiein akpyessich 68y ceibgsqwﬁbwate:compared to the
romh_ r ressed, in

o B e AR ESR ehit Halh BEL b o o

preserﬁti'llw\'}éHt%n Wh‘éﬁreﬁuéwpbﬁﬂ%rﬁrﬁdum bh pbteirehpdvolysate to be added
(K1 8-1 . MD22963. MD24423, MD22453) of soy

tOﬁQ'Y%V@'IUMQfefQG{@%tFW mefiun.020] Fi gure 2 shows a
t abl e which conpares the volunetric FVIII-CoA
productivity of GD8/6 cells grown in nedia with
di fferent s@BRIBRADESGRIPTIONMETHERIDBAYING31] Figure
3 shows a graph which conpares the volunetric
FVII1-CoA productivity of GD8/6 cells as a function of

019 @ar CBh’lbWésé? réEh whidh wrﬁpar‘ehl(ﬂ\bltW@r\ﬁblamenichtht—edA productivity
[019] ergntﬁI‘ots (K119-1, K138-1 , M22963

(eXprewedm:{U/WMﬂﬁd“lo@%;&«’ﬂ!ﬁoﬁ%l L ggasdon yobune,Ref 43y and (B) the
specifi (:@eg{évﬂ% g{g #B?ﬁgf%eﬁ g“s]g'lez ?é?ﬁjn?yqif(@bﬂé‘célﬁgs a function of the
mednasmhs:amlsfca auitapd whlcbhwemrpwmsmeh@dsm’m ﬂif%ergnfolnm (K419, K138-1,

moz2dHy Kibedsi Mp T oL AT OBt B A8 G e ent 1 ot s

(K1 19-1 , Ki38-1 , I\/022963 MD24423, I\/022453) of soy
hydr ol sates 0.25 % vv/v A
[020] f %uq(ja(bg; wr%,él} <] péag)eW@evg un_aLe I’li\?ﬁl 80A productivity of

n%é&%v&% @6 Phydo e dritBhaatbingh
GD8/6°<':EIFS?’6 tqpl VO urlretrffg EVI I)F @)A productivity (QP

[021] Eigure 3 shows a graph which compares the volumetric FVIII-CoA productivity of
GD8/6 cells as a function of the media used for culture, which were supplemented with 5
different lots (K119-1, K138-1, M022963, M024423, M022453) of soy hydro!ysates (0.25
% (whv)) (A) in the absence of putrescine and- (B) in the presence of 1 mg/L

putrescine.2HCI.

[022] Figure 4 shows a graph which compares the specific growth rates of GD8/6 cells
as a function of the media used for culture, which were supplemented with 5 different
lots (K119-1, K138-1, M022963, M024423, M022453) of soy hydrolysates (0.25 % (w/v))

(A) in the absence of putrescine and (B) in the presen ce of 1 mg/L putrescine.2HCI.



[UUJ) and the specific growh rate (nfd-1]) of GD8/6
cells and their standard deviation grown in nedia with
wo 2006fser3ent sel ected lots (K1 19-1, K138-1 , PORZPB®S5/010973
MD24423, MD22453) of soy hydrolysates (0.4 % (w v) or
0.25 % (wWv)) with the same soy hydrol ysates (0.25 %
(Wv)) with and without putrescine.2HC at 1 ny/L.
[024] Figure 6 shows a tabl e which describes the
average putrescine concentrations found in soy
hydrol ysates (0.4 % (wWv) in cell culture nedium from
di fferent manufacturers. [025] Figure 7 shows a table
[023] Fivhiech stowparbld Waickl dopspands ey vbludietiy 5atlbCOb giductivity (QP
wVv)) and soy hydrolysate (0.25 % (wv)) + 1,8 /L .
[U/L/D])anc E’@cﬂﬂ&élﬁgmwéhr&tﬁéu%ﬂMGD@/@PGH@@W ey stepdard deviation
.eXpress [ : / [qu ayjoes
grown 1§ FE8RE Bl SHfEehf Shiected B R 1 Y671 By EoKlos, mo244zs,
M0224533! dfs/ 83y hiydroNdtds q8ld $4séwhgt on@.25 ibnpevhnedth the same soy

antibody. [0 Figure.8 sho a gr ich npar es
hydrolygaigs 29%%(% EV&S/%’%]SW %9@ ) tp\sﬁr(eﬁcﬂfgﬂggr\%/ f/mgglg'nd soy

hydrol ysate (0.25 % (wv)) + 1 ng/L putrescine (1,8

ng/ L putrescine.2HCI) on the cell specific . i
[024] Figuye 1 shows @ tableEmdyichy dereEibesi ihe ayerage sHtinssRIe: capgentrations

cel uchi ony, (LYaits) gl Lgo AN i
found g6 RPGEMBRBREIE " XAV E 00 BRP RRUGRTIHER LYY fo - ifferent
manufapukrgresci ne, ornithi ne and spernine over a w der

concentration range (0-1 8 ng/L) on the specific

gromh (mabsol ute, mrelative) and the cell specific

[025] FC LRS! ¥ ChoWista tabi® wiligrotothpar&d thie leffetv e s@f hydBlySatee{d.4% (w/v))
u

i vated i n BAV-nedi um cont ai ni ng O, 0% sQ

and soyiyhirdsplysate e(Caf %o(‘&/ﬁ?)né‘sﬂ,%rmsﬂc\/ﬁ%ﬂf%‘ﬁr@&%g‘ R ihe, volumetric

u r t nge ' 0, A59 .
produci 138 ARG B (39, BTNC7ESE] thed) 3} and oot specic
producth@tgeyp Mg dgGad GERE eCelB])- ISPABHTZYcels\saprefingna monoclonal

. containing 0.25% soy hydrol ysate; BAV - SP 0.4% BAV
antibodyedi um cont ai ni ng0. 4% soy hydrol ysate; BAV w/ 0 soy no
pol yam nes= BAV nedi um cont ai ni ng neither soy

hydr ol ysate nor pol yam nes.
[026] Figure 8 shows a graph which compares the effect of soy hydrolysate (0.25 %

(wiv)) and soy hydrolysate (0.25 2% (w/v)) + 1 mg/L. putrescine (1,8 mg/L
putrescine.2HCI) on the cell specific erythropoeitin (EPO)-productivity of recom binant
BHK cells (EPO production (Units)/glucose consumption (g).

[027] Figure 9 shows a table ‘comparingithe effect of putrescine, ornithine and spermine
over a wider concentration range (0-18 mg/L) on the speciﬁé growth (p absol"ute, 1)
relative) and the cell specific productivity (Qp absolute, Qp relative) of GD8/6 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 — SP 0.4%= BAV medium containing



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 028] One aspect

of the invention relates to an animal protein-free
woebde/asd3gur e nmedi um conpri sing at | east one paCyamrrovs/010973

and a plant- and/or yeast-derived hydrolysate, in a

concentration sufficientfyy reduced in order to avoid

potential inhibitory effects of the hydrol ysate. [029]

The term "pol yam ne" refers to any of a group o>f

organic conmpounds conposed of carbon, nitrogen, and

cont ai ni ng ,t wo. or am . no oups. For
0.4% so RARTEteHAY & fheaH SRR dss ey B6clin EptdiTnp ftner sov
hydrolys‘a‘P@nSFBM?anﬁﬁ{é‘él sting of cadaverine, putrescine,
sperm di he, sperm ne, agmati ne, and ornithine. [030]

Unl ess stated differently, concentration val ues

i ndi cate | pe,gtg he free

base for Crrbéfﬁ‘@hl@]@?r?p%@(ﬁm@@ ﬁlﬁ\ﬁfgﬁ-g)rrgf erred

enbodi nent of the ani mal prote| n-free cell culture

medi um ¢t cqnce Iratl ne .l s :
[028] Off% asPb ol BRTRETSh Teigs T P SR ek, P Effire medium

compnsﬁ‘*t}.;oélllt Ie:é@t Hﬁé lpolygh'ilﬁelfﬁrﬁf grpdmty ahdger ?«b@gt—d&@d’rgwrdl;@ate in a
L, ‘even nore preferably from abou

concentrﬂjrqn sw‘f @l@ﬁw regueag in qmretop@w@r aRﬂ'f?n‘i'% dﬁh%?d)t@[bf effeCfS of the

L to about 8 ng/L, nost preferably fromabout 2 to
hydrolysr%éut 5 mg/L in the nedium [032] In a preferred
enbodi nent the tot aI concentration of the plant-

ooy T TR DA ) B384 olooses o
carbon, aﬁi@r‘ébeﬁ %GMVélrog@ﬂf ey @ontalihy awoutor Omdbe Yamirm groups. For
about 2 % (w V), nore preferably ab % t o about,

examplel, %3¢ UPW) ,SNEORPESPES emalﬂcy'e&béﬁlﬁcbe o, Srex o Qo8 ipting of
cadaveri :@.rtregaﬁé ﬂe‘?ﬂﬁflﬁ@' SR, ddnfati 18 [ahRBRithirfe. 25 %

um contalns a plantand a yeast
deri ved prote| n hydrol ysate, the total concentratl on

' | .2d b h e
o501 e LUt RSP U 3o i ocamon
refer to Gfraé Base fdni dfthe®dmponeh@8R] The term "ani nal

protein free cell culture nmediunt according to the
I nvention

[031] In a preferred embodiment of the animal protein-free cell culture medium the
concentration 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 0.5 mg/L to about 10 mg/L, more preferably from about 2
mg/L to about 8 m'g/L, most preferably from about 2 to aﬁbout 5 mg/L in the medium.

[032] In a preferred vemb'odiment the total‘ concentration of the plant- and/or yeést-
derived protein hydrdlysate in the animal protein-free cell culture medium is about 0.05
% fo about 5 % (w/v), more preferably about 0.05 % to about 2 % (w/v), more preferably
about 0.05 % to about 1 % (w/v), more preferably about 0.05 % to about 0.5 % (wiv),
most preferably about 0.05 % to about 0.25 % (w/v); i.e. if the medium contains a plant-

and a yeast derived protein hydrolysate, the total concentration is calculated by the



refers to a nmediumthat does not contain proteins

and/ or protein conponents from higher nulticellular
woamepdse38 eukar yotes. Typi cal proteins that aPeIT/EP2005/010973

avoi ded are those found in serum and serumderived

subst ances, such as al bumg, transferrin, insulin and

other growmh factors. The animal protein free cel

culture nediumis also free of any purified ani nal

deri ved products and reconbi nant ani nal derived

products as we ei.n digests an

sumnyr}gbpgotiwed;oqcpgératlc&tvg&@ts of ga gpf' % eegr% mﬂ{ygate components
Conta,hggr"egfem@alluﬁpl proteins and protein corrponents are to

di stingui shed from non-ani mal proteins, small

?eptl des and ol i gopepti des obtai nable from plants

u " - 1 a | " . X .
R R R o
refersb’se)dEHﬂiednimd thait doemmcamomamppmt@nsn a‘ndé@' pmteincwmpoments from

i um accord

el S e BB T a5 A BB, e s
found rfﬁléehﬁn kA edren- dﬁib(/eaaéi@stdmds Uéﬂcﬁﬂé@ aﬂﬁln{ﬂh/ﬁi\énsﬂ’amim insulin and
Medi um 199, McCoy or RPM generally known to

other g@wthefaomw@he ‘b peelpinie Lﬁﬁ"nﬂ»y’f%rfﬁ?qﬂg@ i$ ﬁ'aﬂtfgfree of any
purifi e‘?if ahlﬂ% %%hg@& ﬁvroaﬂ‘&e UQ‘Ianetchﬂ Cﬁ’(%rﬂ?ﬁal ‘Heﬁ?éﬂ BPoducts as well as

gani ¢ an ani C sa sources oO
protemaahgeﬁyobrmi extraetshthler@)fem kpid ddiants ©r quuaifiedi goraponents thereof.

s 3Bt ) PR i e L BS54, 1o animal
proteﬂ@esrﬂElﬂbéﬁﬂd&Yar@@ﬁg%ﬁépﬂdés bbtamam@ h@hﬁpl@ﬁfs, (usually 6 - 30 amino
fer substances |1 ke sodi um bi carbonate,

acids Sn{anayENET: 45 SONHITATS PG IPWOLBURATHP bt SR ARPash whi ch may be
mclud%Hﬁﬁl%%he %m‘?él‘ﬁr@feﬁﬁrbg I&eﬁ hiRire: mé&uﬁ?géﬁdrﬁﬂ? t& the mventlon

lonf ¢ surf such as m xtures of polyethylene
glycols and polypropylene glycols (e.g. Pluronic F68

030 3 L kG TR AELRO S Py o b

on arﬁulbbgélemwmmrempaédnmm OHahtes i Mg nMediunret@hevcCoy or RPMI
selected fromthe group consistin cadaverin
generglly kagwniie, thgesiiast werkespdpfibasal %@eé%mneampﬁnmﬁe g, number of

mgred"}qutsC fd[@t AR 4885 SAfamif® SrgBhRf SHPRb! an?d“@alﬁﬁ'aﬁ&' sources of
tern e culture medi um'contai ns ornithine,
carbopudna&caaob lmred@pébmngepresent in an amount which supports the cultivation
of a cell which is generally known to the person skilled in the art. The medium may
contain auxiliary substances, such as buffer substances like sodium bicarbonate,
antioxydants, stabilisers to- counteract mechanical stress, or protease inhibitors. If
‘re‘quired, a non-ionic surfactant sueh as mixtures of polyethylene glycols and
polypropylene glycols (e.g. Pluronic F68 ®, SERVA) can be added as a 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, putrescine,



[036] In an preferred enbodi nent of the animal protein

free culture nmediumthe pol yam ne controls DNA- and
woersdecapmskesi s, cell proliferation, cell PCT/EP2005/010973

differentiation, nmenbrane stabilization, and/or

anti oxi dati ve DNA-protectgon. Putrescine, sperm dine,

sperm ne, and ornithine are exanples of polyam nes

whi ch exhibit these functions. Another exanple of a

pol yam ne is cadaverine. [037] In another preferred

. enbodi nent of the ani . protein-free cell, cul ture
spermidii SHATERtE0 A NED CTREN Ry GHE) BrmPRELEGF afFeRt Most preferably
the anin@élgﬁbt%fﬁﬁée EOiReamEALIE €oftdifs oflitiind RutlRseIeI dhd spermine.
hydrol ysate. [038] In a further preferred enbodi nent

of the animal protein-free cell culture nmediumthe

0 . . : . ' . _
0301 Sk ARt RSSO0 S e
polyamifie 5comjrdls t ONAboahd 2RNmsknthesen ol eprplifefationbl gelf differentiation,

about 0.5 . ng/L {0 about. 1 nof e,.pr ef bly. from ..
membralgo bRz, 4! Sh B HORlYE DNALHOIFELPRy a5 eetiog Spermidine,
spermin@DHd 3riibirdavé Sxaibles Bf tdukydrihednwhibhdekhiBit Pthasé -functions.
and/ or yeastderived protein hydrolysate is present in

Another gyample plitPolyaming it 6RCA4eNRM r angi ng from about 0. 05
%to about 5 % (wWv), nore preferably about 0.05 %o
about 2 % (wv), nore preferably about 0.05 %to about
[037] InLapother pyeferredespbedignatll 9f Hizoaningaloproisindresboelt coltdedmedium

sccorafit i FRBHOH R A AE R F i § SR et e ot
hydrolystted for the animal protein-free cell culture medium

according to the invention is preferably selected from
the group consisting of a cereal hydrolysate and/or a

[038] |r§9>fu§?{<grrﬁ§ge§?§§ smb Qirtnt BYIhe a)@ﬁtgg pFB’t&nﬂ‘?%@cl i @0itdre medium

pur rolysate, a purifi soy hydrolysate
the polyamioe uisl@rasent iy dr odnyeesntzatiqrosa)ging drarerahouh P &0 yabaut 30 mg/L,

more pré%r%@??%ﬁﬁéo&%§?@é@gg¥ 'gggtzt;%d) b‘@%ﬁ?\?ﬁ\éﬁmee pPerfer%%ﬁlsilrom about

0.5 mg/EnayaBdiut a8l my/Ldirpest gitefetably @xomrlboub 2 maliatd abogl ®mg/L, most

formed by autolysis,_ thermplysis and/or p]asrnolysis,
preferaly diosn \poqte ¢ oA BRUt & Tl b Agedigm %f'ﬂr@seﬁn{ and/or yeast-

derived L%/}é?y iiw%?rgWs%té"i@‘bréé&erfncﬂfﬂ hYe Y@ In2B! ®nceHERGH 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 2% (w/v), more preferably about 0.05 % to about 0.5
% (w/v), most preferably about 0.05 2% to about 0.25 % (w/v).

[039] The plant-derived protein hydrolysate used for the animal protein-free cell culture
medium according to the invention is preferably selected from the group consisting of a
cereal hydrolysate and/or a soy hydrolysate. The soy hydrolysate may be a highly
purified soy hydrolysate, a purified sz hydrolysate or crude soy hydrolysate.

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

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



(r), Hy-Soy(r), Hy-Yeast 412(r) and Hi - Yeast 444(r),

from sources such as Quest International, Norwi ch, NY
wongwaIsehni e, S. A France, Deutsche Hef ewer keCGEHpPR)05/010973

Germany, or DW Intl. Delhi, NY. Sources of yeast

extracts and soy hydrol ygates are al so disclosed in WO

98/ 15614, WD 00/ 03000, WD 01/23527 and US 5, 741, 705.

[041] The hydrolysates are preferably purified from

crude fraction, because inpurities could interfere

ith effici nt c tion urifica

and/or formed, VC?H% Ws,uflj'wlet | V&stsr 3&1@1 Sh pgﬁsrgg oneé ro*?)?sates to be used

aCCOFdI@fmtﬁ%@ﬂhWenfﬂ@h HE Y corhichcigap vailakle?Buet as HyPep 1510
ep hadex GLO or L£aui val ent materl al s, ion exchange

°, Hywon’dvd@raabhﬂnz “afanchi iyYeastoddogr &gy, seurees such as Quest

Internatn?fé% ﬁoﬁ&qa&\?gﬁ q?%&ﬁ%%ﬁg%h f A ﬁrar?r 2 Iegtnsghe Hefewerke GmbH,

GermangQ 6t WV hiyitlr DEME ot e s Seliradef ofn%hsﬁ@ﬁcadtarandeswhydrolysates are

also is§lgSed b Lt bRt ¢ O heQEORp okt B3 eefabe U St et
Dal ton. At | east about 90% of the hydrol ysate has

preferably a nol ecul ar V\EI?ht of up to about 1000
[041] Timalhydrelyspkes ate perferatly sudiied fioe giudss fraefion, because impurities

could m%%ug %@gatf@?r{\tjoﬁgtl %fé\.ebgﬁhcy tBﬂtéﬁFﬁ%aa@%Hg ?cﬁﬁ) rlﬂtraf ltration or

SephadsklO@Hrdrr*a&)g'raphmefdraegampfe f\mtbmSiiprdé‘x 525 wral&mpﬁhaaez G10 or
tal njtrogen cont erabilg,&/] bet ween .abou

equivalef ot Gl o5 AXCAAROR haMauReBAOR: “REHEY cPUORRGS ARy, size

lusich®cHREat dhRveFRepRIEIShrafilo tTHeSfracti t
exeis! pref erabogié)%ﬁey vveer\{ aboBt 5% and ab%ﬁ%ﬁ@g% TraeC 'ons may contain

hydrolysateofdefinedrineleculas weighlerigfejablys sipt iraabapb1P080dalton, more
preferab&?xﬁg{og?g%%géﬁo IRt 'n‘?@st%rﬁﬂ%r%l?‘a’llagieﬁ %H {586 @Elton At least

one pol yam'ne 0 an ani
about 9pPobeithe hydrelysatd haslprafezabipdi uolecotaai weight af pipato about 1000

Daliton. ?Hgiag(rg e?%wgﬁh\éfegglﬁtrcg&ﬁi 5¥5¥0$\?§0| - 2 fﬂaes Q{]:afeg{gbly between about
220 andFHbbitr Bb D8ltdiss. w«reCQHdrmx@e bty wmfcﬂymd ﬁmbﬁﬂﬁtth@frange of
the invention , the yamne is present inth

from abgut B to akelitufbi Aha fpéﬂlaﬂ'tf@ﬁﬁﬁ'téﬁ'@ﬁed’ttl l@rprﬁéﬁrgblygbw\@ﬂn about 5
and abogl?gﬁ% 0‘15 tﬁg %515%9 gpféferdﬁg{] Gp RESES R Yo%, Tﬁé’}‘r@@%mo acid

out Pore preferab rom
content aiqu’efe@aly between about 5% and about 30%. The endotoxm 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 contaihilng a plant- and/or yeast-deﬁved
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 8 mg/L, most

preferably from about 2 to about 5 mg/L in the medium. Preferably, the polyamine is



ng/L to about 10 ng/L, nore preferably from about 2
mg/ L to about 8 ny/L, nost preferably fromabout 2 to
wahost045438g/ L in the nedi um Preferably, the porFEaR0s®10973

i ssel ected fromthe group consisting of cadaveri ne,
putresci ne, sperm di ne, gperm ne, agmatine, ornithine,

and conbi nati ons thereof. Preferably, the plant-

and/ or yeastderived protein hydrolysate is present in

the nmediumin a concentration rangi ng from about 0.05

%,t 0o out 5 % (w e, pref er abl ut 0.05 %
selected, figfh 135 e FPIPG Bt BRERATITP QB D5 U oo qpormine.
agmating, %rhitfide, aRB CorAbREbAY! tie POt PRTERLY,t thealpfiHi- Girkl/dp yeast-
V), nost preferably about 0.05 %to about 0.25 %

derived gnxptfs)n hydrebisatenis prassahtin ith eMedBANfi0r @ ipoNCeRirafios ranging from
about o%fsr%ttB%%oB% ‘VCHMV Vrﬁ&éq?re‘f‘tﬁ'gpr BSUP{).'O%' %Qo %u??@@?w/v) more

hPern-Tree cel
preferabhedzbum @LOE c%do mipohb 1t%e(wW/vly enpie prefarably popt 8 0ad4t iorgpbout 0.5

s in the [ to for [l .culture. [044

% (WIV)y Woafc tqrgl',)ly oghg‘@gi %glﬂta%PHg d%?rﬁﬁwblr)ot ej n-fre[e ce%l

culture medi um conpri ses at | east one polyanm ne and a

ant - and/ or. yeast-derived hydrolysate. Prefera

[043] Thfh SreRAN Hvienton fuigheratelates o na é“%‘@ﬂcf@r sHlfpting, &ﬁ”%/h‘“é)mp”smg
thesﬁep@%ﬁte'n hydrol ysate. [045] The present invention is

not limted to any type of cells. In a preferred
(a)  peowididg reenaniofal toneteimfreat ¢ali ncus lerec erlddiurnsaatosding ftorthe invention,

eaanple manmal i an cells, insect cells, avian cells,

Bcterial cells, yeast cells. The cells nmay be for

(b) pRpGRLiy HerdBlieeh kise Aledian eTRbRAN: celbbliturer ansf or ned
with a vector for reconbi nant gene expression, or

cells transfected with a virus for producing viral

[044] Inpé% futeirad eﬁ%&ﬁbh?tﬂ@¥nﬂa?%r'%?enﬁﬂe@éélﬁ@hl%r@%leﬁlum comprises

ducing a proteln of interest wthout reconbi nant

at leastt oramgobmanam& and 2. @an’ra abdie yepsbdatved) hydralysateolyeferably the
polyamiliS gilis[ds p'd ST68ITRen R B blER Bl ftohGRes ™ 1

|nfect|on The cells nay al so be for exanple primary
e, g. ¢chicken eanyo cells,

[ | | .
[045] Thhe pesserBidpelor draad § anktvie of ellsulh aipré et smbodiment

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 cells or recombinant cells
transformed with a vector for recombinant gene expression, or cells transfected with a
virus for producing viral products. The cells may also be for exémple cells producing a
protein of interest without recombinant transformation, e.g. a B-cell producing an
antibody, which may be transformed intb an immoﬁalized status e.g. by \)iral infection
like Epstein Barr Virus infection. The cells may also be for examble primary cells, e.g.
chicken émbryo cells, or primary cell lines. Preferred are cells that are used for in vitro
virus productioh. In a preferred embodiment the cells may be 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, LLCPK cells, PK15 cells, LLC-RK cells, MDOK cells, BHK-21 cells,



virus production. In a preferred enbodi nent the cells
may be BSC cells, LLGM cells, CV-1 cells, COS cells,
wOBRGmaeisBs, MDBK cells, MDCK cells, CRFK cel | sCTRRR005/010973
cells, RK cells, TCWK-1 cells, LLCPK cells, PK15
cells, LLCGRK cells, MDOQ¢ cells, BHK-21 cells, CHO
cells, NS-1 cells, MRC-5 cells, W-38 cells, BHK
cells, 293 cells, RK cells, and chicken enbryo cells.
[046] The cells used according to the present
cHO LAYETSOD oBRY, PRce!, &%méaWPsé’Béeﬁ‘s "Bietete! 2656k RR cells, and
€ 'group of ’'ba tivation
chickehesdbhat cdliscul ti vati on, perfusion cultivation and
chenostate-cultivation all of which are generally
known in the field. [047] The present invention
further relates to a nethod for expressing a target
rotein such as a heterol ogous .or autol ogous prote

[046] %heé3€14|édéﬁﬂ§'| aeaerdippdedha, Pf%%ﬁ?éﬁn‘éﬁrﬁ'g?'i ﬁ@sépe&"ta@teéa]})y a method
I
select%{i] ‘?%’iinrﬁ tﬂ? g‘;i)‘o%;%' of %%fcrlgéulgﬂti %@{J alfetic Pﬁiﬁ?’g%i gpgé’lfds;bn cultivation
and chembhlete—numnailmmall ahdhih amtgmn@taiiydgnawnunltfee feldei d
sequence conprising a sequence coding for the target
protein into the cells; c) selecting the cells

[047] TAErprcent MeRtiéh ¢ur¢h@ﬂ@bté§<ﬂo wemetthodfdr @xpressing a target protein
sel ectively induci nog t he expressi on of &)he tar

such g ertRIoIAgeUR OF ahf ogcrttm@]ot?lﬂ 04 BpFEFM P R G esmPrising the
steps Bfe ani mal protein-free cell culture nmedium conprises

| east one pol yam ne and a plant- and/ or
a)  ywasidinpe wwremmﬂupsfaatehaw é:feenagﬂwntlhearp@nyaah pigtein-free cell

originates froma,so the protein
HHiEse V&%‘f%m ?%251'“9:#%%'@"8&&0 gﬁg sequence
b) qﬁﬂ‘@&héihgga AudeitLstIE @eqadhde comprising hagegplenpe woeling for the target
e a vector. The vector nmay be a virus or a
mrﬁmd!“tofh%%%uence coding for a target protein may

c) I8¢ fh'efdeqﬂs%% iRy the RicRli®gtiadequbidd; @nal part
er eo I'n a preferred enbodi nent thetarget protein

d) |sele¢tMeé3amdualnlg| tbe spredsion eidhe Jarggdrmrotgin in theerlls.
coagul ation factor such as the Factor VIII or at |east

a biologically active part of a protein
[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

polyamine originates from a source other than the protein hydrolysate.

[049] The nucleic acid sequence comprising a sequence eoding for the target protein
may be a vector. The vector may be a v1rus or a pl asmld The sequence coding for a
target protein may be a specific gene or a biological functional part thereof. In a
preferred embodiment the target protein is at least & biologically active part of a blood
coagulation factor such as the Factor VI or at least a biologicelly active part of a protein
involved in the production of red blood cells and angi ogenesis sueh as erythropoeitin, or

a monoclonal antibody.



i nvol ved in the production of red blood cells and
angi ogenesi s such as erythropoeitin, or a nonoclona
wanvicasiyss [ 050] Preferably, the nucleic acid feCTE®R005/010973

conpri ses other sequences suitable for controlled
expression of a target pr@ein such as pronotor
sequences, as enhancers, TATA boxes, transcription
initiation sites, polylinkers, restriction sites,
pol y- A—sequences protein processing sequences

ectl ' the |ike whi enera

10501 FEGIsTPIYo tihd RS TSl FUTSeT ey PTG oRfUagge suitable for

controlIéH %&Sfés@@naéﬁa tthgyet QhioWihngude bl proffsot EéddneesEds enhancers,
a reconbi nant vector for the expressiaon of the

TATA b@é@pé@”ﬁ@@ttﬂmﬂﬁ@ﬂ@n %199, pelvliskerss restactinnotiies: Pely-Aysequences,
protein 6)? %l;géﬂ?fge I%tl(% Ghafike¥s,! bngBiHE Rl hinibie e §enera|ly

|on recb 'nant erythropoietin, Epstern
known twithe petsoarskilledriadhe amtrort al i zed human B cells for the
production of human anti bodi es. [052] The present
invention further relates to a nethod for producing a

[051] MYkt Preféiredafd tied fowowmgsGencmmy trahsforinke witreaTe6bmbmant vector
providing a culture of cells that have been_grown in

for the agxprepsian pf dhei respeivee iprodugts ureHe dielltn fE cHiedinigduction of
recombliilwlgtpt ;}?’bagglféggfu ego{l?toanWlhlb) BHI @&l Nebrt te}ga gﬁH@ctWQtn f a’)ecomblnant

€ virus-1infect
erythropimmiubaEpstgirt Barceirls tmnpfopegat iemmbdalzedusun{aps 8| celis for the
q t fferredtleﬂrgﬁbdodiment the animal protein-free cell
proauctionq AR rises at |east one polyanine and a
pI ant- and/ or yeast-derived hydrolysate. Mre
ferably, the polyam ne originates from a . sourg

[052] Tigg Ressenhineptian firtes felaiparteia Btacd [SSAPINHRD @i Yiys or part of a

virus, C&ﬁeﬁl&h tﬁJ‘@tep?%tFOd according to the invention may be
hogenl c virus, mammal i an, preferably human

a) providisg & gulturasoficellsc ¢hal bave b@tenegmrem aactiimiah protein-free cell
for [l pox Vv .+ Coronavirus,
CH t'éfree'iﬂsﬁ'luﬁ‘ d%m%ﬁsﬁ‘% 'n\é&&fddf %E]rdoduct ion
b) infecting the cells with a virus;
c) 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 ih the method according to the invention may be any pathogenic
virus, mammalian, preferably human virus, such as a vaccinia or attenuated vaccinia
virus, e.g. for smallpox vaccines, coronavirus, preferably SARS virus, e.g. for production
of SARS vaccines,A orthomyoxyvirus, preferably influenza virus, e.g. for production of
influenza 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),



of SARS vacci nes, orthonyoxyvirus, preferably
i nfluenza virus, e.g. for production of influenza
woaewiaess par amyxovirus, retrovirus, influenzaChE®r008010973
virus, Ross River virus, flavivirus, preferably Wst
Nile virus or FSME virus14i.e. tick borne encephalitis
virus),e.qg. for the production of the respective
vacci nes, picomavirus, arena virus, herpesvirus,
poxvirus or adenovirus. [055] The virus nmay be a
W ld-type-vifys, an attenuated virus, a reassortant .
e.g. for {fie prodUgfionof IeieSPRAHNC VAINSSoPIcyRgY Rup| BREA fDFeprPesvirus.
poxviru€oPadéhdviiydat ed and reconbinant. I n addition, instead
of actual virions being used to infect cells with a
virus, an infectious nucleic acid clone my be used.
[055] THS l\)irhs%%%ggsa Wi%ﬁ-t?hé—‘?/irﬂg, A5 eftenl QB4 viFS, g‘?égﬁébrfa‘?ﬁ Jirus, or a
expressi a prote or producing a virus may be use
recombinant pirgsloccagbinations dgesreof, eaqaitentiaied apwimecosibiard. In addition,
. viru r.a virus antigen. [,05 The cells used f.or the . .
instead BRI VoS Hsihe: ine 15 Dot SefikyEE acdust i feeyfhs hlSieic acid
clone m@yBEPuSN Sphit ViRBnd maPaEBbeasegel |'s, insect cells,
avian cells, bacterial cells, and yeast cells.
Preferably, the cells are cultivated by a nethod
I f i sfi : :
fose] THE, RS BORPREHELE PRAPR, SLEFP g, 2 Vi may he used for
producieg lirimumioy enicarodh pdetimrst cneprising/atvi s of 8¥8Us Bnégen.r ed
conbi nations of cells with viruses for producing a
virus or part of a virus are Vero cell/attenuated
[057] THACELIRI GsedVRiraheektNGT tdrnpradudiag 0aceills Hepabet seledied from the
Vero cell/ Influenza Virus, Vero cell/Wst N le Virus,
group copsisting of nemalen ¢ells chpe<ellandyian eeils. Hactyial weflgsand yeast
cells. Pl[qul%b(lij,l?lfe BEfS SR %GIWQBB b9, FMHARE seli&ttad %lrrﬁ th group consisting
nmet hod’'of " using the animal protein-free cell culture
of batecredultivatiarg orfdeddpatah-thltivatione nipednsion  cultivatipng anel | shemostat-
expressing a target protein. [060] The present
PAvention will now be further illustrated in the
foll owi ng exanples, without being Iimted

t her et 0. EXAMPLES Exanpl e 1 '&,BAV' medi ug& . . .
[058] Preferred combinations of cells with viruses for proddcing a virus or part of a virus

cultivati

are Vero cell/attenuated vaccinia, Vero cell/Vaccinia, Vero cell/Hepatitis A, Vero cell/
Influenza Virus, Vero cell/West Nile Virus, Vero cell/SARS Virus, chicken embryo
cells/FSME virus.

[059] The present invention further relates to a method of using the animal protein-free
cell culture medium according 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.



[061] Aninmal protein free nmediumwas prepared with
basal DVEM HAM's F12 ( 1 : 1 ) nedium suppl enent ed
woibds/4ms8gani ¢ salts, am no acids, vitam ns ardTaPh®5/010973
conponents (Life technol ogi es, 32500 Powder). Al so
added were L-glutamne ( 90 ng/L), ascorbic acid (20
mV), ethanol amne (25 mM), Synperonic (r) (SERVA)
(0.25 g/L), sodiumselenite (50 nM. Additionally,
essential am no acids were supplenented to the cell

cul ture nedium Further v concentrations of soy
hydr ol ysat e (Quest Techﬁ&%ﬂ\ﬂ#LEg NY or DW Intl., NY )

in the range of 0,0-1 ,0% and varying concentrations
of pol yarni nes (0-10 ng/ L) were added (Figure 1-9)
Exam Cell cultures of reconbinant manmmal i an
cells (e. g. CHO-cells stably expressing Factor VIII =
GD8/ 6-cells) were grown in suspension in a chenost at
[061] Anintair protein 1fded rhediuenetasr prepahed ovitht basal cRMENHAG'sofF12 (1:1)

mediur oS E B Ve G318 RS Se3he s s/ AR Fcomponents
(Life teeARBIoRMs, f&%@oqﬁoﬁ&%)m%%o@‘a Wefd nglhtlaﬁm’@(@wbenéll_) ascorbic
addi tional |y suppl enented with soy ?'ZWP?‘

acid (20pM3, ethage! amime QZQprWﬁmﬁgrgalc@@E 25 g/L) sodlum selenite
50 ) L88THIRY sl By RS0 o Lo 46 o cutur

medi urnn Fathpe nairging cohtenteatierseofcayrh yeldoly sated Que st '§pchn®é¢g|es, NY or

fla at, 200 m r ki ol,ume nbatc r.ef ee de .
oM 158 B4 b, e of B e VEBb sBRLSRIEAB0F & Ay Sinines (0-10
mg/L) %f@agé]@(ﬂ)k[rlgdrélwlg) BAV- nedi um as defined in Exanple 1

wi t hout suppl ementation of soy hydrol ysate and

pol yam nes, or supplenmented with soy hydrolysate in
range of 0.1-0, 4% and/ or putrescine. 2HC,
—Xa—ptclé]-?rthl ne. HCl, spermne.4HCl in the range of 0-18
ng/L (equivalent to 0-1 0 ng/L of the pol yam ne

it hout . f. . EX t
oe23 8o it sShpoE BuThoBie Bl e o BhALERRY orossin
Factor"{mpﬁl GUS?Q—C@QH Seng rgronat iar sispedsioint ea dhenssstat blnlg.Jre in 10 1
with a CASY(r) cell counter as descri bedIOn 20339har pl—ft70to 71

bioreagiprs. T sulddeneanshiiens gf 37 °C, oxygen saturati
were kept constant. The cultures were supplied with a constant feed of BAV-medium as

defined in Example 1 additionally supplemented with soy hydrolysates in thhe 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 carried in
Techne spihner flasks at 200 ml working vquvme in batch refeed mode at 37 °C, without
pH and pO2 control. The cultures were supplied with BAV-medium as - defined in
Example 1 without supplementation of soy hydrolysate and polyamines, or
supplemented with soy hydrolysate in the range of 0.1-0,4% and/or putrescine.2HCI,
ornithine.HCI, spermine.4HCI in the range of 0-18 mg/L (equivalent to 0-10 rmg/L of the
polyamine without .HCI (cf. Figure 9).



LaborPraxis 10: 1096 - 1103 (1988)) or by citric acid
extraction and fl ourescent staining of the nucl ei
woabdeomedsby counting with a N ucl eoCounter (r PCT/EP2005/010973

(Chenmonetec, DK). The specific growh rate (n) is
calculated fromthe incHgase of the cell densities
(Xt) and/or the dilution rate (D) of the steady state
of chenobstat cultures of suspensions cells over a
certain tinme interval (t): m=D+ In (Xt / XO / 1
Exanple 4 [063]_ The activity of Factor VIII (FVIII)

Example 3 {cf. @8 Dng 9) was neasured by a
chrom)gem c assay (Chronogeni c Sweden). The activity
of erythropoeitin (cf. Figure ) and the nonocl on

[064] Celhcousslfror sespansion eellfuerdmmohijizes wﬁswe@jdwr@mew'ther by

couning. i PERSEcl 5RhT 35 AREHIBAE b RUOHEL K. fpibcnooge

LaborPréﬂI; 119en006 t ane3y b8y dbrigrcitrit atid eﬂc&cﬂonvmwﬂeuneecent staining
(UL/d or ng/L/d) in the respective production
of the nyy efﬂHOWPGGbM caurtinge Withsth Abueipe CouptRIcE: (Fhgmemetec, DK). The
specific gf&k@;ﬁ%te‘a é(?tﬂ% 'dffrﬁmacﬂgunkr&fnsé’ f%%glllj ?Jgg%ﬁﬂeg &Y and/or
the dilutidh rate @ dflhlﬁie stwdyfsta:teaofmbemosétapcolﬂureed)f puspmmor@su):ells over a
oduced r anmount of D-glucose consuned by the cells

certain t&? 'nt@"’@ldﬂe 8).Exanple 5 [068] GD8/6 cells were

supplied wth BAV-nedi um containing 0.4% (w v) of

di fferent soy hydrolysate |ots. The volunetric
u =D + Xty X8 bHuct vity varied from about 600 to 1800

Ul /d and the specific gromh rates varied of from

0.35 to 0.52 nfd-1] between the different lots (cf.
Exampléidgure 1). This indicates that the soy hydrol ysate

lots at the 0,4% concentrati on does not allow

consi stent growh of the GD8/6 cells, possibly due to
[065] Thé‘ f&bﬁi{lfyoéﬁ’Féétbﬁl\ﬂmC(ES’llﬁ)f Bt iqiges hie tes Besind 196 vmsowiehasured by a

whi ch are contalned_In the soy. hydrol
chromommasga)g(Chromogemc Sweden). The activity gf el)glﬂwropgel in (cf Figure8)

and the monoclonal 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. Fig ures 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).



[069] GD8/6 cells were supplied with BAV-nedi um
containing different concentrations o f soy
woypdepuysat e | ot MD22257 (in the range o f 0. 1BCI/EP2@31010973
w v). The volunmetric FVI |lproductivity varied of from
500 to 1.100 U L/d and reached an opti nmum productivity
of 1.100 UL/d at a soy hydrol ysate concentrati on of
0.4% (W v) (cf. Figure 2). Exanple 7 [070] GD8/6 cells
err ehsuppl ied with BAV-nedi um containing 0.25 % (w v)
of the same 5 different soy hydrolysate |ots as
Exampl@idscribed in Exanple 5 (Figures 3A and 4A) and 0.25 %
(W v) soy hydrolysate of the sane soy hydr ol ysate | ots
additionally supplenmented with 1 ng/L putrescine.
[068] GDRIGuelEswas smmheawth Bé}déneﬁwnwon’m@mgcﬂ A%etwive ow erent soy

o A i S STV e g oo
and the(éMe‘é}FcWﬁltéd yadceobfrord (. B35 lend. 52 qufdHy drebhgemtie different loks

(cf. Figyreohh hn'g%%Jc{|§q;§Qtr2a¢t 3 S %{clal&%%? I% { ﬁl&fO,X%r égrgce%tratlon doexs
not alloW@Uﬁélétgﬁt gfomeoﬁﬂ')é @D@/G"déllﬁ oI iueatd ihisiags substances

an inproved or nore consistent growth rate

affectingfthe heeaifed gr@m(ﬂmr@f@r(e whjch qr@mtham%bmtha@y hyrglysates.
m nor variations of the volumetric FVI11-productivity
(Figure 3-B) and specific growh rates (Figure 4B)

Exampleeg ween t he sanme soy hydrol ysate | ots areobserved in
the cells grown BAV-nedi um containing 0.25 % (w V) soy
hydr ol ysat e when supplenmented with 1 ng/L

[069] GIH/BREH %r@é@pheﬁhﬁlﬂ@%&\/f-m@w@ﬁw dontgining different concentrations ©f
put r esci ne roxi mat el y conpensat es t

soy hydretysats oh M22357s pdh?dﬁﬂ@% nyOﬂI@e—eru‘CW\Qner&‘P gca]ymetnc FVII-
r a t t 0%
produci, PHEREAFSHEOTS SARUATEN o Skt b P bbroauciviy of
1.100 WRNREsd s@yt hyrolysateheorpeniratiomenfi.4% tw/vh(ef. Figare 2).
addi tion of the polyam ne in conbination with the
reduction of the soy hydrol ysate concentrations | eads

Exampld®7 @ reduction of inhibitory substances which reduce
—Eg'r‘OWth and productivity (see Exanple 5). Furthernore,
the addition of putrescine also | eads to an over

1070) QAR HePs sRBETART BAVIELIIE PrRIHRGIORS YT of the same
5 differehbstichydrolygate 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 HCl (Figures 3B and 4B), respectively. The volumetric FVIII-
_productivity varied of from 1700 U/L/d to 500 U/L/d in the cells grown BAV-SP medilam
containing 0.25 % (w/v) soy hydrolysate of different soy hydrolysate lots. (Figure 3A\).
The specific growth rate varied of from 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 consistent

growth rate of the cells (Figure 4A).

[071] In contrast, only minor variations of thie volumetric FVIll-productivity (Figure 3B)

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



(Figure 5). [072] Thus addition of putrescine to aninma

| protein-free cell culture nedia not only pronotes
wonoisa4su3expr essi on rate of cultured cells but PCI/ERR®6/010973

reduces the anmount of plant hydrolysate to be included

into the culture nedia iyg order to obtain the sanme

cell growth. As a result, culture nedia becone |ess

affected by the lot-by-lot variation of quality of

pl ant hydrol ysate and thus an overall inprovenment of

the cell culture conditions is achieve

observeflgn $e Felfugrows BANprpdise eonetaipiagi Gepc a|(WZ\§g?n@{§flshe>éd§8‘b’sate when
supplen{erh?e@)\s\ﬁfﬁph eﬁlgﬁ_h eE&A]{}g'Zgﬁllrl € the Zadififort of /&/Lcﬁutﬁ'éscme 2HClI

re supplie um contalning O
approxumegelwycdnqdeylsaites ’dne tedegdier o f thisopollyqoning ;byatr@ oeduct:on of soy

nycolysgie Raeiniiatondiom Shduh] T 2% M) From s [ e concluced

that notbtﬁéeébn@énfrawcﬁ\ &e&&a&g@gahmé nféens Bt tydraalditiat e tig<polyamine in
., K138-1 , MD22453) . T
combmaﬁtﬂnum,ihrtf@ éﬁ‘éPQ?@lnl °§6B€|5fqyc rPW%F%d?S’E‘PPO "?Sprhsnd leads to a

reductlohhgf lﬁﬁi%ﬁbﬁ/ §ut9§t9r‘96& Whlch r’é’HUbeog%ﬁA/ﬂ'\( MWy }Jrécﬁl)’ctlwty (see Example

sate was lower than wth~0.4 % (
5). Furtm@mmnéyﬂ;\ataddltmm oﬁputnesmmenalsméeaﬂa tcrramoarepupmmm@mal increased

woume5 i BT YRR SoRE, £8]hpadfEFOIR procucny

(Figure ncreases in cell culture nedi um containing 0.25%
(W v) soy hydrolysate + 1 ng/L putrescine.2HC .
Further, the standard deviation calculated fromfive

[072] Tﬂhgfﬁ fH 9tp?ﬂ%fes§i‘?1)é W@hﬁdﬁ%@%lﬁ-ﬁeé' &8 fcufart hedia not only
(e

Figure 5 Q&L = volunetric
promotep;r pmtmm expregsionpatetf qu}t!ur Ciedls/bu iyglse rediigesdpe @maeunt of plant

It
nyeroy BRI B Lol s M e GRL B fchith e orowen
As a re_?_%l@%dfﬂtu%ld)edhi@rb%cswlefss ciflebted it tenlotsorlet samation of quallty of
erefore, the concentration of scine
pant kot S eSO S SRS G el Sifre condtions i
achleveEUppl iers (Quest and DW) were quantitatively analysed
a HPLC net hod and eval uated statistically. The

Example 8

[073] Figure 5 comprises the statistical analysis of the Examples shown in Figure 1, 2
and 4: GD8/6 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.2HCL. Standard deviations are calculated based on five selected lots of soy |
hydrolysates (K119- 1 K138-1, M022963, M0 24423, M022453) The volumetrlc and cell |
specific FVIIl-productivity and the specific growth rate with 0.25% (w/v) soy hydrolysate
was lower than with 0.4 % (w/v) soy hydrolysate, which confirms the optimum depicted
in Figure 2. However, the volumetric and cell specific FVII-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



concentration in the cell culture nedia prepared with

soy hydrolysate from both suppliers was approxi mately
wa.28emgé438 put r esci ne, when soy hydrol ysat e wasprauaedos010973

the mediumin a concentration of 0.4% (wv) (cf.

Figure 6). Exanple 10 [018] ARH77 cells (human

| ynphobl astoid cell line stably expressing hlgG were

grown in a perfusion culture after inmobilization on

macroporous mcrocarriers in a 80 L stirred tank

bi oreactor at 37C, pH 7,0-7,2 d_p>2 20-
of soy dweliplvaaten, s ssighif P@&'YMQWCBA\KC%QdF'GHf%&wté [ﬂ@u'a ] ovolumetric

product %r%ﬁ %Uﬂ@‘ﬁ dordy Qiayfatc@ll Qpedifi éﬁ)r&jﬁw\)(%) soy

ate + 1, 8ny put resci ne. 2 ithmetic
means and standard devi ati ons were cal cul ated from

Exam Idga poi nts representing the steady states for the
pective medi um fornul ati ons. The volunetric

hl gG vol unetric productivity/cell specific

[074] We%;%yﬁélr%?%%gﬁ‘%e Qd@gergﬁﬁ\lg I teé}n{ggtc \ze\g,&tvpmgjﬁypportmg cell

growth Sémplrfn &sborddy O%r%@e(h(é%ryr)esé% hYﬂéF&fMF@t fthet concentration of
1,8nmg/ L utreSC|ne

hi s experinment indicates
putresciriedrono Kfarent suvi Rysirplysatei o fearoo? ifajontsiemiiops Egeeat and DMV)
were q%ﬁ@%fl\éﬁgl éﬁal&?%dagé» d YN @ %hggsgnahgvceﬁf&f isért]é;tfktl%lly. The

s from a ransf or ne
concenfratidriein théecedlpealtiirec mdlwrprmamtslwltmrsoqahyMMatee from both

oot ST SRSt PO S AT, s
the medlﬂmﬁr("a(dé/n\é)anfrﬁﬁé‘rll of 8l4bs WN?J(BfCIU‘iﬁlﬂer)ng nmedi um  The

I's were washed with protein-free nmedi um and
|ncubat ed for 3 days in BAV nmedi um suppl enented with

Exampl®: % (W v) soy hydrolysate or 0.25% (w v) soy
———p—%yﬁiol ysate + 1,8ng/L putrescine.2HCl (Figure 8).
Since no cell counti ng in this experinment was

10751 AREL R yien BmeRs o S P ahll SxpBahg) agawere grown

in a perfubidhSulfutb taHep lrﬁMﬁibﬂﬁhtIngn RS FsPorvig YniCrddariors Was 80 L stirred
correlated with the gl ucose consunption rate (g/

tank biereaetor Bt 86°@apy. 7.9l 20di RPSR0oB0% air saturation, %up%)lled with BAV
medium containing 0.4% (w/v) 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 hlgG-volumetric productivity/cell specific productivity in BAV-medium
supplemented with 0.4% (w/v) soy hydrolysate was lower than in BAV-medium
supplemented with 0.25% (w/v) soy hydrblysate '+"1,8mg/L putrescine.2HCI. This
experiment indicates that the medium composition according to the present invention is
capable to promote also the expression of monoclonal antibodies from a transformed
cell line. Further, the specific medium comp_ositiqn can also be used in perfusion cultures
(cf. Figure 7). ' -



putrescine gives a 16% i ncrease in EPO productivity
conpared to BAV-nedi um nerely supplenmented with 0.25%
wOw06)045439 pept one. This experinment al so i ndi caRCeEPRVEN10973
t he nedi um conposition according to the present
invention is capable to pponote the expression of
different reconbi nant proteins. Exanple 12 [077] To
prove the specific effect of putrescine, ornithine and
sperm ne over a w der concentration range (0-18 ng/L
equi valent to 0-10 ng/L of the polyam ne w thout
Exﬁp'iﬂ:ld) an experinent was carried where the GD8/6 cells
were i ncubated in Techne spinner flasks at 1-1 ,5 EO6
cells/m in BAV-nedi um containing 0,25% and 0, 4% soy
[076] RegaimbingstBélKnicelimutwerel grawmés copfiueBaVirng i (vy) fetal calf serum
..cont aj.ni ng. the reduce t rat |
containify Rgtilgy Aer A RAVELT e aaith B ERL T MR did fltubated for
3 days RBRE HhédiurpBupmensentél | with 05 % ¢ivg rdayelsydralysate or 0.25% (w/v)

ti ted i
coy ke L S RO S0 Bl LS B, B pgening o e
experimERt WaeS BefoimedTMhid &)1 G des cHA¥ImpAGP da R (%/Qg tvid®s measured over
unsuppl emented medi um fornmul ation with 0,25% so
three daTyydo pryemeqyivelent kiomass da dlel colbwecsvstemi bhe &P%:a@%ity (mU/ml)
ncr.e f I ifi i\vi ' o
wes conlBaBTERR A0S ARt foll BUEBIA byt o saton o
putrescifle @iNds & a6 indreasednrEPOnIrothetiviyeminiparedftb AV aneditim merely

expression rate of reconbinant EVIIIl of the GD8/6.
supplemestted; With Bx?rsé’}" W) SONEPPIORE: JEISnﬁﬂ‘p%FB?& ASpriogicatgs, that the
mediun® thgEa@itiHﬁdéwBrdiﬁgmbl e Gréderlt SiRGENIE iP Wapabieneo remote the

at | east one protein hydrol ysate derived fromthe
expressipnoefididenest seqompio@npPEIEISand yeast. 2. The ani nal

protein-free cell culture nmediumaccording to claim1l

, Wherein the polyamne is present in the culture
Examplg®di umin a concentration rang ing fromabout 0.5 to

about 10 ng/L. 3. The animal protein-free cell culture

medi um according to claimi , wherein the

[077] To prove the specific effect of putrescine, ornithine and spermine over a wider

concentration range (0-18 mg/L. equivalent to 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 E06 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
rangé. All- three polyamines in the‘inv‘estigated cbncentration_ range resulted in a
significant. increase of cell. specific productivity (expressed in 'mU/106 cells/day)
compared fo the unsupplemented medium formulation with 0,25% soy hydrolyéate, or
the increased concentration 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 recbmbinant FVIIi of the GD8/6 cells (Figure 9). |



polyam ne is selected fromthe group consisting of
cadaveri ne, putrescine, spermdine, sperm ne,
weagowisss or ni t hi ne, and a conbi nati on t her eoPCTAP2008H10973
animal protein-free cell culture mediumaccording to
claim1l , wherein the polyjanmine is putrescine in a
concentration ranging fromabout O .5 to about 10
ng/ L, and the protein hydrolysate is soy hydrol ysate
in a concentration ranging fromabout 0.05 % (wvVv) to
about 5 % (wv) 5. The animal protein-free cell
culture nedium according to claiml1, wherein the
pol yami ne originates frompg;sgurce other than a
protein hydrolysate. 6. The aninmal protein-free cell
cul ture nedium according to claim1, wherein the

pol yam ne | s present in the culture L ' :
ARG el e ot A at B diedst one polyamine
ahBeataBh§Bbnd Y otiA-HydR6lyssete! detiedufremnibei groupaoosiistiey of plants
to claim1, wherein the protein hydrolysate is present
and yewet.cul ture nediumin a total concentration ranging
fromabout 0.05 % (wv) to about 5 % (wv) for all
protein trydrol ysates. 8. The aninmal protein-free cell )
Tl aninel medicimfaee melli cgture eeécibm accoldéng:ite dai@ 1, wherein the

AP RS B CBrop i IRl 1P 3 prtetbyS IR fpom about
d.9%o aubliti MRidye. cel I's, conprising the steps of : (a)

providing an animal protein-free cell culture nmedium
according to claiml1l, and (b) propagating the cells in

THLE aAREL Yol r{-glé% cge’llc\%lguré %EH?E% a%lgf)rdmgf toediff 1, wherein the

according to c rein the cells are sel ected ,
dolyaminke igseliecechdicsn i ing  gfouparneasisdingcef 1cadayerdagy putrescine,

cells, avian cells, bacterjal. ce , X :
spermifindeeratnacaaraing eoting and o SbERARh iFed

are cultivated by a method

The animal protein-free cell culture medium according to claim A, 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 ranging
from about 0.05 % (w/v) to about 5 % (w/v)

The animal protein-free cell culiure medium according to claim 1, wherein the

polyamine originates from a source other than a protein hydrolysate.

The animal protéin-free cell Culture medium according to claim 1, wherein the
B polyamine is present in the culture medium in a concentration ranging from about
- 0.5 to 30 mg/L.

The animal protein-free cell 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 h'ydrolysates.



10.

11.

12.

13.

sel ected fromthe group consisting of
batch-cul tivation, feed-batch-cultivation, perfusion
woubdsiusgsson, and chenostat-cultivation. 12. ArOEiEROW@S/010973
for expressing a target protein, conprising the steps
of: a) providing a culturgyof cells that have been
grown in an aninmal protein-free cell culture nmedi um
according to claim1; b) introducing a nucleic acid
sequence conprising a sequence coding for the target
protein into the cells; c) selecting the cells
carrying the nucleic acid sequence; and d) selectively
duct 0 n t
TR iR bRt REEERY ke (REALA 360l JoMclalln inwherein the
plogeinehydrobrsates éd detieed firooma péang rampctecbrfg:bm ithey gseup consisting
lian cells, insect cells, avian cells, bacterial
@@gng‘aﬁﬁﬁoyeast cel I's. 14. The nethod according to
claim1 wherein the cell/target protein conbination is
selected fromthe group consisting of cells /
A oaefhbdtfpoaultivating celis| comppgingdhe §tePSA vt hr opoi et i n,
st [
@I bfb\ﬁ@lngné(ﬁ BHEndl aﬁg @f{%@%ell c,gﬁ’ﬁl:é ﬁ*éd?ﬁ% EBH@{@I@ to claim 1,

|bo d according to
cl ai maid, mhereln the cells are cu ltivated by a

t hod sele r Ol S
tc H’@BPE? Ceqlﬁé%@’eog}egﬁp'@ E‘?F?Squ % |C§ﬁ cq%téjrr?'us i on
cultivation, and chenpstat-cultivation. . A net hod
for produ0|ng a virus, conpr|3|n% t he ste
t

’gih@\m@mh@g acqring e QAN 8| WhergIAThe &54S BESn %PSW%)frﬂm fhe group
{@é n‘?érﬁp{éh%ﬁ %%ng%ée&%éngf 8viER Hels) %%f&rféll R@II4,0and yeast

the cells wth the virus; c)
selllsactl ng the virus-infected cells; and d) i ncubati ng
the cells to propagate the virus. 17 . The net hod
according to claim 16, wherein the cells are sel ected

The meidIBesdding to claim 9, 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 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) introducing a nucleic acid sequence comprising & sequence coding_for the
' target protein into the cells; ‘ ' '
c) selecting the cells carrying the nucleic acid seque nce; and

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

The method according to claim 12, wherein the cells are selected from the group

consisting of mammalian cells, insect cells, avian cells, bacterial cells, and yeast cells.



14.

15.

16.

17.

18.

19.

consi sting of manmalian cells, insect cells, avian
cells, bacterial cells, and yeast cells. 18 . The

wortdespdsaecording to claim16, wherein the cel PCYIEPR®S/010973

conmbination is selected fromthe group consisting of
Vero cell/attenuated vaccigai a, Vero cell/vaccinia,
Vero cell/hepatitis A Vero cell/ influenza virus,
Vero cell/West Nile virus, Vero cell/SARS virus, and
chi cken enbryo cells/FSME virus. 19 . The net hod
according to claim16, wherein the cells are

chq mathed qwoailmttméalgbﬂ aeherein fhneell{iargetoripotein combination is
t (ﬁ'f FE@BEP &HSEUH tdrOBHO ce Is / coaPuIa'tlon dactor VIII, BHK

atc ion, fu5|on cutlva
deﬁsd@ty;thmpd@ﬂmﬁps@n Barr virus transformed, immortalized human B cells /

human antibodies.

The method according to claim 12, wherein the cells are cultivated by a method
selected from the group consisting of batch-cultivation, feed-batch-cultivation,

perfusion cultivation, and chemostat-cuitivation.

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;

b) infecting 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 16, wherein the cells are selected from the group
consisting of mammalian cells, insect cells, avian cells, bacterial cells, and yeast

cells.

The method according to claim 16, wherein the cell/virus commbination is selected
from the group consisting of Vero cell/attenuated vaccinia, Vero cell/vaccinia,
Vero cell/hepatitis A, Vero cell/ influenza virus, Vero cell//\/est Nile virus, Vero
cell/SARS virus, and chicken embryo cells/FSME virus. “

The method according to claim 16, wherein the cells are cultivated by a method
selected from the group consisting of batch-cultivation, feed-batch-cultivation,

perfusion cultivation, and chemostat-cultivation.



