EP D 31'8‘“487 Bl Description The presen;t |nvent|on relates to an i nproved

culture mediumfor use in culturin ‘ 1ceIIs requiring attachnent,
under aeration. 5 The present invention Turther relates to a nethod for
produci ng pol ypeptides from mammalian cell lines into which DNA coding for

t he desirewmepérpipept i de has been inserted. Devel opnents in reconbi nant DNA
technol ogy have nmade it possible to insert DNA coding for a desired

pol ypept i de |iTheqrishd igentdneelaiés DOamt imptoeadSculteranmediumnfoC edel in lciltuergy madrhraslien cells|

| i nes have raperibgatiactautamidagestiover t he use of prokaryotic hosts such as E.
col i ., Fhese dihepresenyinsentiorciintideretatoe taadhimbthadyfort prodir€ing molypepditles frorndmaphnyatiansesll inee
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the conp EXyplcH lly nthi Slﬁﬁltp% isdistiony FHuth:@tlon

oftinl. Fho GB&ndAL} sdrinty Bel %@Jttt &
product fr Qi H& dﬁéﬂﬁd@&dﬂﬁtf:ﬁﬁﬂéﬁﬁﬂ @ ; ° i's possible to
pl ace cells used |n tissue culture in two broad cat egor| es: (1) Those which

grow free IBACRGR@UNDSARM cul ture, such as hybridoma cells, and (2) those

whi ch grsew attached to surfaces. The forner cells can be grown in

suspersi on cut is possibprioplach dcalls o i tidaw abilivenin tvio traed @ategrkied: (1@ Thaae whithgrdw trieein
cel | s do netsppeivs esliirec @lidh agdolybrisioraa dellsr and [§2) riiwee w/binis grow \allached ©lsedaced. Jhe ogner
Cel I s in t leellser be drovaincgyopopsiorecyitire roviding eersidetaties isstalreh »f the dackthatghe call$ Ho not
growt h in @essess celwallsandarghonse sensitivd tgrsheaytordes fisliafp iiecseconth gategohycrequird énstepdete d
in the 1Pt &yrieqpea obhelrasntiy B ardfr do paglerug Piqsyction; Mardeus dayices haverkepr, desqiped dvirees
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the 35 out eslisufidcac@neo AnliBtdreittapiaE 36 bithbi iigrotaricksorlbadsay @ocsSiBl gossiblel toagi®t ©6

| at e eadselis of suspepsiar cldture.diquipment ifor groxving icells Jin $uspension aufure) isdh @aiine ase gridttigsusk or
t he ar't aehukthis eduippehi svoids théesbletneoiddevelpping teclmmlbby esitge differetdeuipmentt suc as
condi t i ons Membiapg/deyices) Oass pfiihecdifficyitiphengeusteredchowever. with eplisprowe pn migroessiisns io thiatat
to form ag§lecitrensiies ephiegad qxyges limjtation may oprue Wiile push #lignitatiop arali b ovescagiet ysiag

m crocarri N Gpraiipn deelinigyies pych aeration may §a“ﬁ‘b'§§ Pelis & ttedi'sg%wt%f@"tfa? pupperiymedium,
suspenS| on e fhe Gpitre ’E’iﬂH"b‘ﬁé?ﬂ‘m’f"Bq' growing cells in suspension culture is in

routine S‘LWM hi s equi pnent avoi ds the probl em of
devel -opi ng ferent equi pment such as nmenbrane devi ces.
One of the diffi Pe‘é r&tn%éﬂé?ﬁgb%%ﬁ ﬂ&{&?ifs%ﬂec b e, SiniéH S¥¥Bie® the aeration of

m Croca”l [Sreb S hithdutfd) bénkSelert éHheht o the bdi®th MEY

idn,
OocCcu r | 0)
occ 0 R et b e S L B e

support nedi Utk phdd&t idvBrtioR dbrsldisBn ABAMALAN df TulRAk de Hafhm&Rn cdiR WichGbidmbBiachient HE
| NVENTI ON Edpriihg a6 Mllovingsigph:.0or s have devel oped a novel tissue culture _
medi um  whi ch cuRdiab @@ hirsmaRerd 8dils 0a Sérur bitaiRSmediunt &l 4 Battioh 264361 (hrdvided with a
support ssredi supporvinédiuito wilich 1he ieals il aitacidl @iitih e @it havd atidomedCtidréts ahd) giohie tbfle
absence of sdesimticel coneahttation;on, t he present inventors have devel oped novel
nmet hods f or 2.lpecaptirigtthe/seturogenigining mediigm;r equi ri ng attachnment. The present

i nvention consists in a nethod of culturing manmalian cells which require
attachnent conprising the follow ng steps:
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1. Qultlring the mammalian cells in aiserumcontaining mediumin a reaction
vessel provided with a 65 suppg[,to:ﬂgq'g B4t 0 which the cells will attach
until the cells have attached thereto and grown to the desired cell
concentration; 2. Decanting the serumcontaining nmedium 3 EP O 318 487
Bl 3. Repl @Chéhhcfnb&hdj@éé&ﬂécﬁdedmﬂ Wil e Wolul-fide SiodRIIt hich Gncliaell it MsolatidnCindniedicudes
i N sol uti opolgmérosich GxdapaliiOdf et as\h icallprotecticeagpaitl by reduciag filinniggirage arowd lthe cells

pr ot ect i ve aadyhe suppyrt mediungiand) fi | m dr ai nage around the cells and the support
medi un  and. SubjeBingjtrecultungtotdivert eaddtibur e t 0 di rect aeration. Wthout w shing

t o be lsoundWishout wiskimg fofiechotveiyr scienificitheotydt isdbpkisdied: thaltthe briymyen Whigle cts\bs 2 kellact s
as a 'sel | profectivecegent/mevante the disasspeiation of the cellsSwmsthe supperbmedidm endlyeie bl e Lellsm

t he supporhen theselisraraeiosed 49 diregiiaoration ip the |aksencerat Sertmcbydeming arelectivadfis agundy

di rect aéPeaP?"@HPWﬁ aS?i%’“%(ﬁ%e'hEeb"B?"e%M is RS‘}}eqt'Y?rW‘i“ th"o‘ie@’&‘tpP%aWWate
around t HEVEws tedflp b pytturs db‘HbY"?ﬁ urrpynds &6 glls; ffomadraipipg, pway Hyhen

fi1maf% 8‘°‘!‘ﬂ5‘ <arpy o “ﬁ%@l'&ﬂ%ﬁ‘ﬁt@??’é@'@%f’gc 4 W k] E "ml
nedi um %ft b q{g S o § ffi PR oL A eceg% r?'?é’ ’{)schrt
io agglo c?a C b i)

oo 078 gl te g bl B dosdd Eorioh, o &'@émem R el cone
this fig é e BraoNMaki Qnd%vmogrﬁ 5 the cells from physi cal
damage CaUSﬁ. ;t?é‘rerF %m%b&m & Breseht fvehtioh e golymris effRF Adijetiiend diyddt BShyvind1
descri be RefidédeQR aQfolymBEcditalningloRe BERbH iyIBheWRidEd) Hib) Brefektbd 1E©He GIRJIdNS oRBE
exposed t&nﬂamb&brbé@@amoh Stoms. H ib phricuRE préferr@Ckndt st polyer i @lcyitimet &F pRipipleieONi C
and | ow fo@gemDsthylele axiger ef erred embodi nent of the present invention the

pol yyreso i s Rid fintior prefelyet dmytlodiment @t 6 Plosenpinbentionityd piyried bil dligileimecoxakss & ppesbry MET
cont&n’nl regcoogeetration of@rico a0%y| ene oxides.. It is preferred that the al kyl ene
oxi des cont @i aothemopreferredhereedigantha rtheapresept invantionsthp dissue culluze mpdipm a4 essemidlivt hat
t he pol yreetein-eea copol yner of propyl ene oxi de and et hyl ene oxide. 20 I n
a further plnefeipread embpdinpniehthe glosenhiaventioacthmieagtiny vased! isrflivided init pylire region

al kyl effe 3% PG@bffePéegpﬂ"é’SQ?P"sl%aﬁ"%@f?&@h‘t"?‘fé‘t@w @ediyy hut neg collsgay Pas#, anot her
preferred eAt5BR RbHP yiure ﬁ'éd é'éaé!rﬂe ﬁcPf?‘@thV(ﬂ‘lb‘i"P%atgF% E‘Heth% ﬁ?"ff[?Péeg('ﬂé‘o‘flefﬁ is
essenti al'? P’?ﬁsﬂ Fﬁ} ghod f o TI-10 $9 bles as a

i nvent i or[;I '°'f £l :db 3 g'a' x m , ﬁ:‘?f" Y’ﬂ’lﬂr 'tr'ser’é 8 yf?eé'ﬁ%lthﬁt
cell _free er% g § lff‘:fy e?pres mog??lo‘n:les

val

l nv

q ma mala §ﬁ*s ae con 0 Ut not
cell's Carban ﬁ.ycﬁ i 30 tt.qg Wty no
a gas intg rm;; (ﬁe,r,)eggsggenq so reactor Y ssel
aeration W' e Hifl &%%eé%db &HB fsUinGé teohtidl 41@n %ﬁc:ﬂ?&'&%&& Wiich
propor ti qgingced lae alzuﬂa&lns.ﬁ oMb lesBRBMF stknirddAciu) FGHABH int diefbrrdd! SbodRBM She
Howevegs, dséentialy Bir@s-R&Y mativai 8 bbitas) griie-rdse aeration is conducted by using
an air i ftyHeositdton 6Ede BaKURI rﬁhytﬁbéhcﬁlé\iéﬁtublﬁmad/i&fb&bl' such @s an adcRorRyf iRpsiRCat a
enbodi Mernhts aihidnl3Reap foke Bénetatdd At ibva Dby romsNpélRNcoaRJutationd cén e e providiu S
cel | |i nahe ghaartioreasiganeragedGind Iese hanster ovary cell line, into which DNA
coding, for In aliesher pafeped ppbginettthe pasohtialiyiaun-fecmedim {raodédcontnuousiyeand HeH) |,
has @n desiwd polembptideredoearestrogtinudusly. DNA codi ng t he desired pol ypeptide is
under the clondrdas| thayftheymatiiadel cthe linventie may e, bajipyi endoisiood ptplarred] fasps dharefanent
of the edwsw@ingfios|dpserikad, Rynyay efeoxprarle. Wi referpnaedp the pecempapvinofrawion WhipH Showe et
t he 35 es’%??@'i‘%ﬂq‘ ¥f & pciohsy iR inwdigh aration i kmeany g gnypir it gositioppdrvfitaia therppetion
agltatloﬁ’eﬁ’P the culture may be achi eved using an inpellor such as an
anchor® ype inpellor at a rate at which shear -forces generated are |ow
Qovi ousl &wﬁ) i npel | or conf i gurations can be used provi.di ng the shear

forces geneg hle3hGsthr ‘gar (GhQ cbit'firb trstE QJ %@P% bim Eﬁﬁﬁ istbled! | Y
ser um fr qg ik b 4y 2ot sé o R RSO Sro
r ecovegediveRint w@ : er that t he nat ur e of T he I hvent i on may Be
better undeggik Wam sﬁl{r&f iﬁrhﬁﬁﬁj mirﬁﬁem“amtpglﬁéseﬂgn Rtéhstituted by growing in either Roux flasks or
roller bottles. Cells were harvested using EDTA, washed in PBS and contacted with pretreated microcar-
riers. The microcarriers were either dexiran based (Cytodex 1 and 2, Pharmacia or polystyrene based,
Biosilan, Nunc). Seeding densities of 6-10 cells per carrier were found suitable and resulted in the cells
s5 attaching and growing with minimum lag and doubling times of approximately 18 hrs. The medium was a
synthetic medium containing 5 or 10% FCS. To build up the number of cells needed to inoculate larger
scale vessels, it was possible to add fresh microcarriers to populations of confiuent microcarriers and
colonisation of the fresh carriers would occur. The desired inoculum of microcarriers was transferred to the
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her ei ngfter descri bed by way of exanplke, with reference to the acconpanying
drawi ng whi ch shows a representati %dd) 6aw;ga*ptor systemin which aeration
is by means of an air lift positione in the reaction vessel. 45
Exanple 1 A Chinese hanster ovary (CHO cell line was transfected with DNA
codi ng f or coRfbiRbordst MtrdimbAdr¥RswW it Figleed to a strong regul atabl e

pr onot er / enhanis ekantpOskes Gse dfutict dieiift mhiatiple. vheoby tlges praseisiusecdcorrsamaleciow sheanr e
50 gi ven i mixi§adeeI0é PRVIdingthelgas presecfosmhass drdnsfen A gag phage isi bubkieskinto idneef one

t hen reconstichut ¢ risactogr(tvairisey seetion)i wiichr is Ronmctéd afdhestop of the rqagter 9dke flqwigcomer
Cel | s wer eseationy Bwtiniehdustione] tHeliRA phase intecthie figer sERtondenerscthe densitydp i seption. resulting

pr et rigat edinrthe dereersted highar Slensith suliyrec inglbey dpwnspraer fisplacipg f'ﬁe'?weﬂé??sr't&ﬁ"'ﬁ'é& E‘ﬂme
(Cyt odex 1premefing gerPhameh%ﬁeafmﬁ W@t%??%%mu%éﬂ d°B'i'°6§'F‘1 "s §

densi ti es @Rci®-cppfiguealiqns. Brer cqpfiguraiers

cells 55 aﬁ“éﬂ%i’?ﬁ’@e' éﬁ W“ﬁ WY'?F 'ﬁF ?H’Tt' En’ﬁe ura |on 'u y

appr oxi e i ?ﬂ% o |ro ?% srat; W% mdu 0%
FCS. To bu asmﬂbb h F 6 ed Iéo r&l %&H ﬂﬁ c 1‘3 rgtﬁ i Q)i"‘ rﬁmoma,
vessel s, | nalartS v#ture :tllélf %:e :ﬁ/ o?thair4h 1h8 ldesired
conf | uent (e DL Al it oo RE éinlQ hfa Faie%SKi tHBQ(W a§§| Piesligdd RORST -
The desi [eg | &Hfrf F dweler |f‘f@a§untg if fro@kial Qage’®.gfwhen thetefls &#d.8
487 Bl conf,Gd %Fl'sglrﬁmo ontal ﬁl RESRI 1Ok (b td BonkrbiGit with B WnBtored ABTHioA (USHES
use of thecgllctibityfsbnddF bmeaf’aadmamemamo@e BR6d ANIREA d.g5 anticath ¢,Qor pthenaitisarhO v
shear m Xi fhgy 88 nd¥BhtbrieRSwil &) igtbwiCort phdiu@ asrmpativa.Sench Gie grawets stagahesfcecurred\ agrhitbe
phase is bmkicafleribaids atdconineit] Bercalt advastBadt i eohnel of PBS, usipgatswinjesy sidrbmpshder
secti onke mhihEA the nidstaties.cTheateadidids tthap filéd withe essentigiiyoserinbfrachmediumveoniziticg a
sectegn. Thmolymémad gopyiéne oxidd ardhethylgaesoxjsiedRiwiol PE 8800 for the mreduction of hGkh Thig ediyn

t he densi t yonsisted bfitle felloping:on, resulting in the de-aerated higher density
culture in the downconer displacing the | ower density culture hence
pronoting gentle m x'NogGmIth(sym@ct or. It is possible tmgfbin the
downconm#f and riser s ns i everal reactor configur One
configuration, havi F@E?’ 5‘&’? §s a concentric tube 14 ?énzs?gi

cylindrical reacti oauseaséHZDB is shown in the draw ng. TH? <0 ‘&Bﬁfl guration
has been used previ grow h of 10 hybridoma cglés. It has been
shown that it is pogg?mﬁé)gog%;? the configuration for gro(xvtF nd, product
formati h by CHO ceFE§OatiTHe®ed to microcarriers with gas 13 !a? as | ow as
0.02 WM The gas phgea used is basically air, which can msﬁppl enent ed

usi ng the usual control nethods with carbon d| oxi de or angp ' g, to maintain
culture pH If neceS823FP4 oxygen can al so be added to the gas phase to

mai nt ai Rzt he desi redglca\gel(ammw.s)sol ved oxygen without us?hg3@xcessively

hi gh gassing rates ssing rates used in this 1L543work foam ng
probl ens are m ni nartéggdv\gvg%%g%f oam ng occurs in the zé g\ stages, e.g.
when the cells are gn@% ng on serum cont ai ni ng nmedi um é? possible to
contyol it with theynaglcgned addition (using a conductivi3y8sensor or tined
addi Won) of a sili cone lt?ased anti foame.g. antifoam C 0§ ogher anti f oans
if they do not i nt e84 {H2De | growt h or product forrra ion. Once the
growt h stage has ocewsogd 7a%b the microcarrier beads are cOndBédent, the
cells are washed |n§1 \ég,l u f PBS, using a stainless sigﬁl mesh to 20

mai ntain the mcrochP2EP4 reactor is then filled wth essentially
serum f rée nedi um cmmalmmu;nas copol ynmer of propylene oxide and ethyl ene
oxi de (Pluriol PE %%lén%&érhe production of hGH This medigm consi sted of

the foll ow ng: My/ I 25
CaCl[err] (anhyd ) L-Asparagine.H20 182915 [err]
0. 0013 [grr] L-Arginine.HC1 : 0.05 30 253.0 [err]
0.417 K& i ) 13352.5
L-Aspartic acid .
L-Cysteine HC1.H30 35.13
L-Cystine.2HCl "31.29
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[err] 5 . . 30. 62 35
[err] (anhyd.) EP 0 318 487 B1 23.33 [err]
(anhyd.) 61. 48 Nad
6958.5 [err] 1338 40 [err]
62.5 [err] [err] 45 AM NO ACI DS L-Al ani ne
9. 0 L-Asparagi ne [ert}Glutamic acid 15.00 15.0 50
IL- Ar gi ni ne. HC1 -Glytami 258. L-Aspartic acid
13.0 L-Cysteine HC .ter r}l amine 2 35.13
L- Cyst#éne. 2HC1 lycine %205 EP 0 318
487 B/ L-G utani ¢ actehistidine HC1.Hz0 15. 00 $2Q ut ani ne
1438.0 5 L- 163 MeGiciRe 56.4 23.0
IL-histidine HCL.[err] , . .ine 42.0 L-1sol gucine
56.4 L-Leucine _ 65.6 10 °°
L-Lysifle HC1 L-Lysine HC1 109.5 L- Met hi 889 e
19.5 L-Phenyl al ani neL.-Methionine 38.0 L-Prol8 ne
35.0 15 L-Serine L-Phenvlalani 31.5 4gIdreonine
59.4 L-Tryptophan en? atanine 10.0 20 5
L-Tyrogi ne (disodi unksaighine 59. 83 L-Valing>-0
'58.7 VITAM NS Ascor bl €Sexding ] 31,55 25
‘Bi otin L-Threonine 0. 0037 D Ca gang ot henate
:2.119 Choline chl orig_e,rr toohan 8.98 Fplig acid
12.66 30 i-Inositol yptop 12. 61 Nicoti nam de
gz_o%Fﬁyridoxa| HC L-Tyrosine (disodium salt) 2.03 35°9.83
'Ri botavin L-valine - 0. 22 Thi am %&. HC1
2.169 Vitamn[err] yroamins 0. 68
Ascorbic acid 7.5
2 Biotin 0.0037
D-Ca pantothenate 2.119
Choline chloride ' 8.98
%0 Folic acid 2.66
i-Inositol 12.61
Nicotinamide : 2,02
Pyridoxal HC1 2.03
35 Riboflavin 0.22
Thiamine HC1 2.169
Vitamin Bj) 0.68
U OTHER COMPONENTS
40 D-Glucose 3151
HEPES 3570
Sodium pyruvate 110
5 Hypoxanthine (disodium salt) 2.7
Linoleic acid 0.045
Putrecine 2HC1 0.081
Thioctic acid (Lipoic) 0.103
50 Thymidine 0.35
Pluriol PE 6800 2000

With a cell concentration of 107 cells/ml, it was possible to run the reactor in a continuous fashion and

55 produce a product stream at a dilution rate of 0.15 hr~' and an hGH concentration of 80 mg/1. The reactor
could also be run in the fed baich or repeated baich mode, where part or all of the contenis could be
removed from the reactor via the stainless steel mesh, and fresh media replaced either in a batch or
continuous fashion. Using this technique, it was possible to obtain product stream with hGH concenirations
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OTHER COVPONENTS 40 DG ucose

3151 HEPES 70 Sodi um pyruvat e
110 Hypoxant hi ne (di sodium salt) EP 0 318 487 652 7 Linoleic acid

0. 045 Putreci ne 2HC1L 0.081 Thioctic acid
(Li poic)  upito 250 mgllitre. 0. 103 so Thyni di ne

0. 35 Pluriol whisGRéHble it is possible to bubble a gas directly iR tHé @uiidte hediunCa! the raaNEettntains then
of 10[ err] naetbis/ Ibiv-foaiming Waen-ipris Tbibpoind (Pluritin PE héB00.c Zii¢ @ompound i< aibtalnadi duys the
f ashi on andofofympiizaiibn o peoppler@daxitie apd thglancadxide. Thel presencs of dhie cahpolndlD ther fudture |
and an - hGHmedinn endbiea aération @itha@Ocangifiglthe chlieto disassodiate frmuthel suppgrbmértiuvrr.un i n t he
fed bs¥ch or repeat ed batch node, where part or all of the contents .could
be renoved“amen t he reactor via the stainless steel mesh, and fresh nedia
repl aced either in a batch or continuous fashion. Using . th| s techni que, |t
was possi bite 4 Beed oficptuprdopripaliat °r° s yhichi reqyirg elfachmant eqmansing e foligying stepp

487 Bl Up to 230° 7"]9|‘f‘ gam %tﬁ?“ eiésgaﬁ’g cé’“‘f“f""?g‘ joya iy %‘P@’"&’b" ohpypyded "9‘%
directly in thé"‘if’ﬁ 'émﬁ‘éa &ivathhessl ffaﬁ%atfaﬁ@d jgown o't

Ibow Loam ngl, n Ir;;? orga' 2l Uk Ak PE 6800, Thi's corrpound i s obt ai ned
y the copol yng Lhe witi b 46

\ ufd? %Bh’rh %E %iuge% 36 .J?nr Qiﬁrﬂce
of this OWPOU'?&uc'daly ﬁrécld{:e%ﬂ drdh larswngi h h: t

t he ceIIsto 145 SbRBfrg Mefeullr OB FrELE astatigh O t malum ”nsl Arrethod of
cul turing manmmal i an cells which require attachnent, corrprl sing the
fol | ow ng 9f epsetnddas claimed h- clafah! h titd whigtOthb Réh Wrﬂleaﬁre%k InSthd Sordin-free medium is
serum cont ai NdeRtedBéhh thegiolp Sonipfisifg poBBthylereSyBlcol RhOPNIRA phirdiigond. Support nmedi um
to ichothe cells will attach until the cells have attached thereto and
gro t 0 t Be Almsthodab carhdd ic olireninrwhich ¢e; no-toxiD@algmdripregertt Incthes serumirasamddiumnis BQ
medi um 3. Reaplveer wiichtdoslaidsearant more atsylerermxidest h a serum free nmedi um whi ch
i ncl udes, in solution, a non- 15 toxi c polynmer which reduces film
drai nage afouhtethecbascsimed imelaim e wiielphoalkylene ofiderpontaing 2 or.3 Bl alems-ng t he
culture?o direct aeration. 2. A nethod as clained in claim1 in which the
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10. A method as claimed in any preceding claim in which the mammalian cell is genstically engineered to
contain DNA encoding a polypeptide, such that growth of the cells results in production of the
polypeptide.

11. A method as claimed in claim 10 in which the polypeptide is recovered from culiure medium
continuously removed from the reaction vessel, and fresh serum-free medium is continucusly added to
the reaction vessel.

50 12. A method as claimed in claim 10 when appendant to claim 7 or claim 8 in which the polypeptide is
recovered and purified from culture medium token from the cell-free region of the reaction vessel.

13. A method as claimed in any of claims 10 to 12 in which the DNA coding for the polypeptids is under
the control of an inducible promoter, the promoter being induced by a component of the serum-free
55 medium.

14. A method as claimed in any of claims 10 io 13 in which the mammalian cells are a continuous cell line.
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cells may P3& A mglﬁod as claimed in any precedmg claim in which the mammalian cell is genetically engineered to
contain DNA encoding a polypeptide, such that growth of the cells resulis in production of the

- polypeptide.

11. A method as claimed in claim 10 in which the polypeptide is recovered from culture medium
continuously removed from the reaction vessel, and fresh serum-free medium is continuously added to
the reaction vessel.

s0 12. A method as claimed in claim 10 when appendant to claim 7 or claim 8 in which the polypeptide is
recovered and purified from culture medium token from the cell-free region of the reaction vessel.

13. A method as claimed in any of claims 10 to 12 in which the DNA coding for the polypeptide is under
the control of an inducible promoter, the promoter being induced by a component of the serum-free
55 medium.

14. A method as claimed in any of claims 10 to 13 in which the mammalian cells are a continuous cell line.
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11. Verfahren nach Anspruch 10, bei dem das Polypeptid aus dem kontinuierlich aus dem ReaktionsgefidB
entfernten Kulturmedium gewonnen wird und Serum-freies Medium kontinuierlich dem ReaktionsgeféB
50 2ugegeben wird.

12. Verfahren nach Anspruch 10, bei dem, wenn von Anspruch 7 oder Anspruch 8 abhingig, das
Polypeptid aus dem Kulturmedium gewonnen und gereinigt wird, das aus dem Zell-freien Bereich des
ReaktionsgeféBes entnommen wird.

55

13. Verfahren nach irgendeinem der Ansprliche 10 bis 12, bei dem die flir das Polypeptid kodierende DNA
unter Kontrolle eines induzierbaren Promotors ist, wobei der Promotor durch eine Komponente des
Ssrum-freien Mediums induziert wird.
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45 8. Méthode selon la revendication 7,0l I'aération de la culture est entreprise en faisant barboter un gaz
dans la région sans celiule du récipient réactionnel.

9. Méthode selon toute revendication précédente, oll I'aération est effectuée au moyen d'un décollage au
gaz présent dans le récipient réactionnel.
50
10. Méthode selon toute revendication précédente, ol la cellule de mammifére est génétiquement produite
pour contenir un ADN codant un polypeptide de manigre que la croissance des cellules donne la
production du polypeptide.

55 11. Méthode selon la revendication 10, ol le polypeptide est récupéré du milieu de culture continuellement
enlevé du récipient réactionnel et du milieu frais sans sérum est continuellement ajouté au récipient
réactionnel.
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