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Case 1-1466 FFText Met hod for recl oning production
cm%11@glls Field of the inve n 5 The e ]
-relates to the field of$gtﬁl cuIturgkﬁg%E%%T%geghhg%H&chG
concerns nethods for replig¢ating/cloning cells,
preferably cell |ines, which are of inportance for
the production of biopharmaceuticals. The invention
84696fffo rel ates to nethods for preparing proteins using
cel I's which have been obtained and replicated by
Methoddiovirecloning pedtugtipostelisig, and al so conpositions
which allow replication of individual cells.
Background to the invention is For the
Field &AL §EMRbAYI cal production of biologically active or
therapeutTc proteins in mammalian cells, so-called
bi ophar maceutical s, the correspondi ng nannallan cells
are st abl nsfected_w t ich codes for the
The prﬁssﬂﬁﬁweaﬁ?n releiesJe the sl %@@um@ enoiany sﬁnd APGENS
methoi:iﬁfi’mt fepNEARTJ/EIBAI ré&lgsﬁre?erﬁﬁglceﬂfiinﬁbl Jvrﬁﬂsar of importance for
ferently transfected I'S norma t ai ned
the Prqtﬂm’i@nd?f@wmra‘ra@eumaisﬁpﬁ frwenmcbreabperpmteﬂ jcomedfods for

prepaffie PRUES et et et iost iond andrmBieaed Bianghiaua

cell de@b@m{n?eém sisRbtompasitions WRARhQBEr refdstichemhaivitiugh cells.
specific productivity of therapeutic protein (product

formation etc.). As there are mllions of different

product- expressing cells, it is critical to be able

to analyse a plurality of cells individually with a
Backghiutd tiohtheugdentionand usi ng aut omation in order to be

able to sort out suitable 25 candi dates (single cell
cl ones) which both grow very robustly and also yield

For thé'b@flecHHAGWEA| ﬁrbHﬁ@cﬁan Jﬁbtélo@fs@ﬂ?%&nﬁg oﬁih‘égé}?elﬁ!%' proteins in

i sol ati on and ‘subcultivation i s known as cloning or
mammatiengellagso-Taled biephenaesuticalsatheneorsedpanding tpmmalian cells

are staf AR REEER NG Wil T B B M Bslodiad ardha pldlemor s

subunim‘)otieften the trfdﬂl@fei%lbh?ﬁ&éﬁs Dpodl dfeikiohs RIF efifRirBntly Bansfected
i S purpose for exanple fluorescent

cells 'Sprﬂ%’ﬂ@’ﬁsdbéﬁ'ﬁ‘edt Héeyefere fiescrupial slep far thesrgeaeation of efficient
produ IS ogs BT L QPSR Boftaff o caPEEh Surith % one
hand gBow W8/ stably and on the other hand show a high specific productivity of
therapeutic protein (product formation etc.). As there are millions of different product-
expressing cells, it is critical to be able to analyse a plurality of cells individually with a
high throughput and using automation in order to be able to sort out suitable
candidates (single cell clones) which both grow very robustly and also yield high
product titres. This process of single cell isolation and subcultivation is known as

cloning or recloning .

Transfected cells may be selected by fluorescence-activated cell sorting (FACS) for
example, by linking the expression of the therapeutic protein to the expression of a
marker protein, for example . For this purpose for example flucrescent proteins and

the variants thereof of Aequorea victoria, Renilla reniformis or other species, such as



10

15

20

25

30

2 for exanple the red, yellow, violet, green

. Ccase i-fdoi0r escent proteins or #hg variant %ogm,%gr%%,ifmeimgﬁama GmbH & Go. KG

non- bi ol um nescent organi sns such as e.g. scosona
sp., Anenonia sp., Cavularda sp., Zoanthus sp. may
be co-expressed in a cell together with the
t herapeutic protein . Conclusions may be drawn from
for example the rad velew. vialetrareey flusrassest pinteinpecitia eariants thereof

of nof LRGSR anlats BHAY nE S B b adpaeriongy-

Clavuians spl, Zoaathisi spanhap bedecéiRessi] insa cVyotfer WP
harst er ki dney

th n%tﬁl oma %NS , hanster ovarC}/ (CHO), or s .
erap |cspro§ R ongiisignsunay g rgwpﬁ@gm gp%ﬂla@"gpc@_meuctensny as to
the s;ﬂidg% Brddﬁcﬁ\ﬁf%p‘éﬁcf f%%ﬁ%?@ﬂéﬂaﬁ%r%ﬁé% fﬂf @%I o IS el - €

under nodern “production-r el eva
conditions, individually in culture vessels, e.g. in
under serumfree

|1s .0f mi i Jates,. :
Howe&gﬁttﬁ%g 3 fapltdns o dhaoSire SiealaPgomBRENE Braduigtion cells
such 4¢ ARJLERI mgélomgagqnlsd)f h%tstér%v.faﬁy"gﬂﬁg)l),sor ﬁeﬁist@?‘ %@Hbg gplls

| ess than 5 s ‘are deposite a culture ves
(BHK), pagticulanhiftieyearecasiaptad tongrovith érs eerced-free stiapaadion cultures,

o urlgP S backtion; BBt P SunTE PR 6RE JaiBi ity incuture

vessetshe. qilia¢ne el of fritrotie pritbs QYA GER UM Brdl 8afPE conditions, and
utrient/growth factor requirenment at a | ower cell

effectiyg JePYcalilg GeclpRiBoathesndeodly atemyceltwiarsxaee tassdhan 5
cells 06 depobfidg 'irE!—a %uﬁb@%ss@%&&@r%’@ﬁéé; g%@cﬁgérgs; I%ll‘zeslencélr]se

prior art the problemof “serum
cannot replicate ahalt, e ah beast cammatireplichte 2idi@ayrbiamiason for this is

uctign cells is ayoided by generating cell clones
suspeflp ¥ s HSierieial cPbiPrEl FOREtIS ATP1S! auiriantarmibrfactor

irémeAt 40 r i Lol i
kot 5y R0 S o2 SLUML S T  Bokfgg

diffusiblegyigmng and eengtiionting fasterai n, in statistical terns, a

culture consisting of genetically identical cells
(method = Ilimted dilution). On the one hand this

In the pabhad tioé preabanifmerirm-fiddEingRNSINEIBHNG M RN aBBvéMentioned

ﬁt her hand it usually |eads to genetically .
recompinapt g 88 Rl éavided by gengratingece imlaassiay the lmised
dilutior? |ls! Sahing o L@ i
oy toB=h Rty L) L IR B o mecr
in a clityendistandtienssubpassagdibb e rapgenesd diutisrke8ninguh bideso

obtain A RERD terther facts GAnSBGoT gpar iy sRMERpralsssihod =
limitedrdiRtibhe OB the bhée hBAY kN8 nYethak ﬁ%ﬁ&ﬁbﬁ iéh&%‘-@or{rﬁ%!nhn% gnd on

cl ones of production-rel evant es can only
the othes hangticdsugllytipads tagenalically Hetrosgenemysahixed cultures, as the

t lls. Thus Men - al .,
procesS S kAR £ S ALNSh Bl Bl ane i 5 AP Bl o
individuaityi deplogited genetically identical cells. These heterogeneous mixed
cultures are generally characterised by limited robustness with respect to

fermentation and a heterologous expression profife.

Alternatively, at present, single cell clones of production-relevant cell lines can only
be generated by the individual depositing of serum-adapted adherent cells. Thus,
Meng et al., (2000) mention, for example, a method of depositing individual,
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Case 1-1466 FFText 3 Boehringer Engel hei m Pharma GrbH

,Case1-%66C0. KG adherently growkfag CHO cel lgSeninbhr ingetheim Pharma GmbH&Co KG
serum cont ai ni ng nedi um The method described by Meng
at al., however, has mmjor @isadvantages: because of
t he adherence of the cells, the |aborious enzynatic

det achnent of the cells from the substrate (trypsin
adhereptiy ormng GG gedlain serusoaentadning hedieh| Tmmm@eodmdscnbed

S cteristics an
by METRAKE: holel 86 14 P BB EbPr o deie B e Aupgtnee of the
cells, tma“ iabsponsi engyniatdtietzarehenh af el fﬁHn@ﬂﬁ-ﬁsdH&%‘été‘ F¥Ppsin
be adapted to serumfree growh in suspension

*Feat“@mtl Ry leqhie ronsiderablesalldamagerand @hgumsn@ thpagrawvtion
chara@@stiad &6t SoBNANMGr Yhd tedlind Gk ofe ] 00

product qua i 55UD Jec
corresgaotimghnobiaired indRaE] cMnekteen bavelto be 28980kd td&eRYm-free
nutrient cells, also kn?mn as feeder cells, in

9“"””5 H%S‘g SHESIR Ptre s whighds @ﬂ&w y %F’%\ﬁi wselmlmg operfaﬂp@ and
aﬁect@ﬂﬁaspr@d%ch\ﬂty Uil thé%@ﬁ@aﬁa?h Qﬁtgg ?utﬁ%ct inter

cells for th better or, r so

alia, Wﬁﬂﬁﬁﬁﬁéa{h@ﬂhmlleﬁelt Bl. ,c1.999)re condi t | ons for t he
first tinme. Exanples include human-nouse or
nmouse- nouse hybridoma cells (Hinak 15 at al 1988, US

By usﬁg@ﬁlﬁnéﬁ&jenspmwmuwh%rsabea@ﬁdét%s ir{ m%un%han@?@dherentiy
1975; WD 9954435) stemcells (WIlianms at

growing CGIPS1§8%POaﬁaievtarmfmqedhﬁlgrowm sharediegstimsgoiidats forthe
better &, &, fgg %IQQ% tgﬁ@%( PP@Q %B@dl'ggk%ﬁ‘e uﬁ?é}qieﬂtcu%ac&%ﬁf%rh s for the

first tirae. kamplE8dBciutde hgman-miouse HH 8fousShneyse hylbrilidétha celis (Hlinak

ot al 19881153 BB oB), orfaark ke [atiiocy oo (RBEAE e Rt s AORBEWO
99544@9 @@ﬂ &eiERbing &l pmm?)cg}%dd YaRdUSsheflr o ﬁ'ﬁé eeﬁfﬁg Lim

OSt heir cap aCIt f or lvision as t
et al., 3P0 B%@ﬂdlet@l eie%aﬁ‘met &lyt1996h Erigosev st al | 19988 anchez

oot Y471 Ehe RO 2okPy o MBI, ARG o5 GBS o

1gsacmmdm enal 1 r)nle@@d.@smo@lﬂ@l ae@nsum&;d@l%qw@beowm%f which has
|t|al growtho non- arrested cel or even nake

been Cﬂ?%c@ Yol Physdeadly [arestedh whieh bave iaﬂt thedr ¢anasity fomeglldivision
I t
as the gﬁ%ulfcﬁf g %@efz i ﬁreztgﬁé}ﬁ\reggﬁgt é{)ﬁ%{g&%ﬁ%‘gﬁl ﬁ%rﬁoln vitl] ?orpélhﬁbtﬁ % t0 3
weekstdineaaihgeeheédergcalisi arg theak Istill vhpathle af eeimszhg growth -promoting
], vat e are 5I at Sd out on 0[18 bet ween t he feeder

Ut
ractorsgilq SR End sBedun i dedha n iE BRI PoRRT agstactcoll
or eveffhbge t%br@@tﬂﬁ@%&?dﬁt% X8 HVErBYs prifar} &I oPthis

PUFPOSE;EIgﬁfggg%QCVgItG 'arg pigted aubirop tulturs] disll ak & gn-Cakbome elayer.
Then thdYafiekd iR rBRGY QIR RiIZKSre to be cuttivated are plated out on or
between the feeder cells and cultivated under standard conditions. Feeder cells
may be prepared for example by irradiation or treatment with mitomycin C
(azirino[2',3".3,4]pyrrolo[1 ,2-alindole-4,7-dione,6-amino-8-{[(aminocarbonyl)oxy]
methyl] -1,1a,2,8,8a,8b-hexahydro-8a-methoxy-5-methyl-, [1aR-
(1a.alpha.,8.beta.,8a.alpha., 8b.alpha.)]- (9CI) (Butcher et al, 1988)). Primary cells
such as spleen cells, fibroblasts, blood cells (Morgan, Darling; Kultur tierischer Zellen

[culture of animal cells]. Spektrum Akademischer Verlag 1994, p. 115f) and
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30 nethyl] -1,1

, Case 1-8452, 8, 8a, 8b- hexahydr o- Sasggt hoxy- 5- %E,IT'%L < 'Lg” R
a. al pha. , 8. beta., 8a. al pha., 8b.al pha.)]- r(n e(E31 PRRelahon oo ke
(Butcher at al, 1988)). Primary cells such as spleen
cells, fibroblasts, blood cells (Mrgan, Darling;
Kul tur tierischer Zellen [culture of animal cells].

macrepages (Hlinrk @b al. s t9F) havel kegmdsstribed in f&ider aall systGase In
. . 4 j ] | hei,m Ph Gnbh Co
conndeAES FREN o ORI WIS BRSO G e
cells aied EAGBHased tekdelecton lvag)risebed.|Minaka @#.C(lﬂ %aeﬁ)t ﬁ#rbtaam ple
S e

d t he prcrducti on of antibodies in hybridoma ce
escripg.a fcleipg efficingy of 3thie $78690 e mtladng of atkerentin grasing

hvbri [ | exaapl describ
VridiIRg Eh e santid A%, Glo @) celoi8 s ol e Fwelfifia s used
were gtiherghtly gnowinggretisiadgptedipydrdersoresihing rakaiuki,ng from

two (2) cells per culture dish. The hybridoma cells

used were adherently growing cells adapted to
Whers@sitigrhefibigbl i ' t |

el OSBRI nHRER, ehBtalE 1BF rtBHig production

celis tBPEﬁj@cﬁ rorsiderablesrisihel eoritammnation diydmatiabdens sudh a4, for

n 1.nat| d t hogens sych as, for to ex l e,
examBRIY AR b BB R R o Lol Wl sy frsder
cells describad ygquieeskum-eahtafinte fddila dwhRAYIFE increasestﬂﬂeé risk of

serym cont ai ni ng nmedi um which firstly increases
contamjngtiogranc, haas Bie dawbaeks dmtipjotisationtzelld vevibiablkve

laborié s bBERHAEH] A Lgar i ods geen
o PR el RN R B e BB Rl ed. 15
When using heterol ogous feeder cells it is generally

necessary to couynter-select the feeder cells.
When Ul Retefologayy doeger Cg:-‘Z'ﬁ &¢18 igeperalynecessayy 4o seveterisgiect the
feedeéstiss PF iof- i ; it ves. Lo
oI P O SRl b
result phifisnpiceblcadmiives todbe anediunf (ahtibiotion shicimas G4ndYiatidhs) .

- ' - ' r kes it possible to.select
ok Rl PGB BB B RSt e prsture
makescibppesibangi stgegeats wWhidMhavdBbs el @hdantearaBaRiRant

rq@eln, for exanple. The mediumthus produced which
correspan BgSeEGE fTeRBatiRL AL & lesAMbEIant proteine &ir gxample. The
me i 1 I f f H | H H

A RS Ho Rl s SRS bl rpponces e

growthmeidherfeederdielis and tegether ayithcthd yitingrwidd inebmipatibfeasdetction

; l[ls..As a result,.the function of the feeder cells
medufiJonds 163 By G et obbesarar st A5 a el nerunsiion of
the feetlefcefls shfo RIMGEEBLIakMESH.1 on was to find an efficient

recl oni ng met hod whi ch

Summary of the invention

One aim of the present invention was to find an efficient recloning method which
allows production-relevant mammalian cells to be replicated under serum-free
conditions and in suspension culture, starting from less than five cells, preferably
from one (1) single cell. In particular, the aim was to provide corresponding
processes for recloning CHO or BHK cells briginally isolated from hamsters and

myeloma cells originally isolated from mice, e.g. NSO cells.
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al  ows production-rel evant mammalian cells to be

case 1-14s8pl i cat ed under serum fxee 30 condidahiRRSng@RGh Ankhma GmbH & Co. KG

suspension culture, starting fromless than five
cells, preferably .fromon® (1) single cell. In
particular, the aimwas to provide correspondi ng
processes for recloning CHO or BHK cells originally
i solated from hansters and mnyelona cells originally

X - .

A furﬂﬁ%lrﬁ ?gwgB[nQ/%hﬂ%rg gvrasetogjr?wg? rcf:}%&léo%fnon@ﬁﬁ':%n‘%i(ng%lble to
carry dulithé eorrasporading heclomng mhethodsyasarticularyotHode for recloning

con’p05| tions which make it possible to carry out the
hamstggpl @Qﬁéﬁ@%ométﬂeaﬁl ng nethods, particularly those

for recloning hanster or nouse nyeloma cells. 5 These

obj ectives are achieved by neans of the objects
Theseaihjestviengre achleeed ibyeneans chihe abgédta adcbndimg]ta i}imtiemmion as

dorinefuf WEeattf BRSO 70 BBk S L BERDA kfes o
a metidy hh@tonfrﬁg«@éné %ﬁarédtéwsedqh@rﬁ@crfa#}bvwﬁﬁfnﬂel)pr%rat{@bne

manmal i an cel | (s), preferably hanmster or nouse nye
(2) magunalian @@I&S)d équ@fﬁratam hemstercortheuss eyelarea oells, ¢ve éieposﬂed in

the preriof Birler P hr bt Br AFRNERES oMb & Guft i

under lselrnirm-tf@te&d)ﬂdftdﬁfs aef cunivdted andoegliddtensndet Seranefree
particul ar aspect the invention relates to a
conditighpr 43 FBR PERY RSt t"f%‘n”"?'é'&r‘orrﬁhﬂss &0 ITasSPRNE g Rgocess

| I
for rec(dré?ﬁ?'ﬁéra 3?\%@109 e cg}ﬁ&l ge:ﬂg ose (\%E( r%qjggg%{ne cells),

preferahdy yédrentheroedls gretitdsel whith ssespepsiddn seolimures growth in
enbodi nent of the invention relates to the use

Anot he
susper&yorﬂgH@tjr&s ‘cells as feeder <cells in the event that
the manmal i an cells which have been deposited and are

to be cloned are al so hanster cells, gartlcul arly CHO
Anothc@rrersbnkdlmnt @f t%lﬁ\yénh% refatesdeltne Use of enmearf@ﬂatﬂs;feeder

cells wﬂ@%ge& ar 3 tn%\h!a{\) cten Wil ﬁaw% %%fgnd are to be

oned are
clonedaaretdisy ham@*tceﬂlb,eparlmmllaﬂy@H@e:irﬁHils cte)lsaMouse myeloma cells

correspondi n rocess for recloning
are preigrg Baﬂ? @ﬁ%gd%frf@jla&fsﬁcgéa which ’H%\‘fe (53] Q@PP%It%q @nd are to

be cloh’écfgreaﬂsbec?éﬁ%r 25 cells if the mammalian cells to be
cloned are CHO cells, in that BHK cells are used as

f eeder cells when the mammal i an cells to be cloned are
HK cel | and t hat O . ce are used as feeder .
in anoffef aES6e3ne Aventbit relivas L8 cplehuting Pedtars dre qagsing
CHO, BEK & NSO cells, which is characterised in that CHO cells are used as feeder

cells if the mammalian celis to be cloned are CHO cells, in that BHK cells are used as

| feeder cells when the mammalian cells to be cloned are BHK cells, and that NSO

cells are used as feeder cells when the mammalian cells to be cloned are NSO cells.

The processes according to the invention are characterised by a good recloning
efficiency of more than 10%, preferably more than 20%, particularly for individually

deposited cells. According to another embodiment the recloning methods according

-to the invention have a recloning efficiency of more than 30%, preferably more than
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The processes according to the invention are

case -@d8ar act eri sed by a good reegl 0ni NG 3@cehfnfel BeMAME Bha®if ambH & co. ke

nore than 10% preferably nore than 20% particularly
for individually depositedGcells. According to

anot her enbodi nent the recloning nmethods according to
the i nventi on have a recloning efficiency of nore than

40%, padiculsriyrspienally mpre thanS0%carerepretesablypmeretthan 60%, even

| %
more @ﬁ%@%?@ﬁ%‘?‘e@?a ?%éﬁ%%gg&gg@ ° tﬁogpgsoé}r)ef erably
nore than 60% even nore preferably nore than 70%

yet nore ref r abl re than 80% In_this cas
In th'SrC@éﬁdﬁPPQ $TicieaRiesdom /i Toredham PS5 MaheassNina e

- | rem
I
indivictiaty siepesitBHRHiete s amtifrémot tbOmbce nened 3% am th@.')%dloning of

e FEGLETMAASE 4B SBBE L b0  b1) co
depositéd P@eﬁgﬁurbﬁﬂstﬁ)%:r ExdrhPlcawd ﬂ'ﬂeefo?'ibtﬁxﬂf@rle%lér\’ﬁg e?fi&fe%%y for

the recl oni ng efficiency f he cel
the Ce&%&ﬂu%ﬁlqnsls above the sakigs @@Qmﬁpééqarfm@decl@nlm CHO BHK and
NSOC@mglonlng of CHO BHK and 10 NSO cells. In another
aspect the invention relates to a correspondi ng
process for recloning manmalian cells, particularly
BEE er or nouse nyel oma cells, wherein the cells to
in ano raso?ﬁehthgr'@vwgm relategtg 4 CPHSSB?%@@E@@%SslfGDFQCéPn'ng
mamnians| S54e0Iaf 'hlaﬁsﬁ@rr ortho@e |JnS/ H8hs B@%r@fnetﬁgrgeils to
invention also relates to processes for pro
be clopedaes replicptest iarthb pyesanse mfiionda 200 @Ceiessier tells per ml of
medluaﬁrumfree non- adherently growi ng mammalian cells
ich have been grown by one of the cloning nethods
according to the invention, 20 particularly the
production of reconbinant proteins in correspondln?
The pr@ﬁ@rr\felavmt.m also relatempigsprongesasiar perdusingipietelss f preferably

recomgﬁén%gﬂn%t&ﬁ? ln%uﬁ][fré\ésﬁ %d'h?rentﬂl'}g;f%\gﬁwﬂéﬁwglﬁag] cells which

I ons conpr|S|ng

have bmm’gibmmrbycethé sf e clbnieymethisda agenelingy @dietineéntion,
rest, under _serumfree conditions, which all oW

PamCUH?{Lf e prodyqtion erecambinaArt appterstie corespendigelysdengd gamster
or moUseSy&Rah éellsoélﬁ'fheé wﬂéxgﬁ‘@ ef EHE'B IQKQ:TH\W@ cﬂls under serum-

correspondln |an S In one tu re
free copgitiosis, Qnml@rlswrtbmsmlwofcondl tions; c¢) replicati ng t he

A Qndin ed cells in the presence of
) <R BRI sE P RB o Behin < saPanrrrbe R R ginger
sél)un@iﬂﬂetel atiditishs Devidrealdve ﬂ@@el%ﬂﬁ‘%ﬁle%ﬁ@n e dsticureder
serumfree conditions under

-depositing less than 5, preferably one (1) or 2 of the corresponding mammalian
cells in one (1) cell culture vessel under serum-free conditions;

c) replicating the correspondingly deposited cells in the presence of autologous
feeder cells under serum-free conditions;

d) cultivating the replicated deposited cells under serum-free conditions under
which the gene of interest is expressed; and

e) recovering and purifying the gene product which is coded by the gene of

interest from the cells including the membrane or from the culture supernatant.
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30 which the gene of interest is expressed; and e)
. Case1n@govering and purifyingskhie gene precidch: dMembrdm cmbH & co. ko
coded by the gene of interest fromthe cells
i ncl udi ng the menbrane or friomthe culture
supernatant. Case 1-1466 FFText Boehringer I|ngel heim
Pharma GrbH & Co. KG 7 The expression of a reconbi nant
The expressienal8 reernsbinaehgenerrodkist alsaresieites e tednsféntion of the
i ael X nucl e jdowhi ch codes, for
mam RIS SR B WRE A et b HEL bR b R0R & bigrest.
for exanple be separated manual ly or by FACS-based s
depagsited in a cell culture vessel wth

Th SortB’i@:}% anﬂ
© APTEIERAEIS canppeEmpEPensPasaiesraanugllycar by FACSdbased
sortinb SR el itle$y Al T, f LoV i
o ed A Rure APl BRIl Rl 3p 88y non-
adherghtly stiiyeied feleCencelBHifeasieds and nouse nyel ona cel | s,
preferably of type NSO, as feeder cells. 10 According
to a preferred enbodi nent the present invention

The predertt @yvdrliohhtsd ek 16 id RPRAMERY 8! diAdant edst

- e
erumfree culture conditions. The present inventi OEF ferably

S
CHO gr Bhlk eella ard mpusemysipmameds coneserablynaf tge NSO, as feeder cells.
L. culture nmedi fewer th fi

Accordiie 80 BRAe B eyl BACLF MY i Eion Piteelo e e of
corresppnaingteltsoadapted to sbemsireb SuhLie semmdisan cel | s.

According to a further aspect of the invention the

di visible mammalian cells are cells which are adapted

i : ‘ ol

The pkssepe fﬁUé‘nﬁbﬁ%[J)scgfe(Péﬁ'%? t?EgﬁgﬁQﬁBﬁ??{:ﬁﬂsﬁr&éﬁé i%ﬁ[thla-ﬂgerﬁ ¢el

parti cul ar enbodi nmen onpos

culturg medium, fawentban Zivemsamualian celi$ bapatsipattidevidihg dindi febogr cells
ivisible manmalian cells

autoldgByb el S arioian pelRs Afeatdedp abrbrhmprest of the
invent@rQherdi@slbl€ fldnsmaRan BBIUSSreBERL %Fﬁcrg%h% ﬁda&eﬁ-to NSfoim-free

cells. Accordi n(_:i to anot her aspect e 1 nvention
growth ga acpEnesisianosiseat il apartiowarembedient the edrepasitign

it S TS AN T o
mediuBHKT ke [divdsiblsheacongizsi ddlle I’ar@:p;ﬁéfeﬁé!ﬂ* ﬂbg@té?aféﬁl}é %Uclﬁ ?s for
s as feeder cells.

el b referably BHK ce
examFﬁ@@@ﬂiﬁ*ﬁké’GHﬁW%?ﬁ BwElqes calls e.goNEe cgliel oma
cells, for exanple NSO cells, the conposition al so
contai ns nouse nyeloma cells as feeder cells, and in
According te asether aspectef the ipresttiondhé yomipesitioandonitaias hiiG@ter cells,

] f eed lls. 30 isingly, it has b
preferdtfly CHOaI8 5 Ty indnlii TarorB pe i 9 e CagIaeds.
the dividiibig! R amaRiH @éll(@eégg%!é@rc%fl@tﬁ@'dbnﬂﬁﬁﬁb‘?{al% gpg{ré?ﬁs hamster

nmyel oma cells, can eposited in'serum an
cells, byt prefiepally &dirsellsas fertlagcelis. Ithe divisibie esaramaliahesli(s) are

mousée rlﬂ?elorna cells, for example NSO cells, the composition also contains mouse
myeloma cells as feeder cells, and in the case of NSO cells preferably aiso contains

NSO cells as feeder cells.

Surprisingly, it has been found that by using suspended autologous feeder cells,
single mammalian cells, preferably hamster or mouse myeloma cells, can be
deposited in serum- and/or protein-free medium and grow into cultures and thus the

above-mentioned disadvantages in recloning, for example by limited dilution, or the
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above-nenti oned di-sadvantages in recloning, for

Caset-em@npl e by limted dil utdrask, or the fcaf@er bygehd@braliE B8 2 co ke

Boehri nger | Fngel hei m Pharnma GrbH & Co. KG 8

adapt ati on of nonoclonal ceBl lines to serumfree

gromﬁh i n suspension culture can be overcone. The

rocess according to the invention nmakes it possible

adaPtPBO'a@ﬁHMOG&Qw eshlinef PssUmelie@ Oramnde suspensier pukuretan be
overcdfifeum free, protein-free or chemically defined

production medium so that there is no need to carry

out adaptation to serumfree or protein- free

as would normally be required. This

roduct i on neg
The PRGRFS 4G OIBGRR fim I aNIoTu ke i Ry sl &d@m%mfespondmg
mammamcél@ﬁ%eilg%emn %baﬁlldtéh'f% Bf é}?éi"ﬁfcde ?f&sﬁuc’uon

l'i nes. Moreover, the deposition S|ng
medlur@,amthab hesbiseno hemgbm’msutmaptammtmmsm—MB®h prdesn—

e Bl P kol 50 B00 g bR G5 3 hep o subsania
shorterigy batevslopaut fum@@,neabouﬂ5©%qlurﬁ ebﬂa%ﬁé}fﬁhﬁ %r&ﬁJdﬁngt%Ievant cell
Furthernmore, the use of autologous feeder cel

lines. (Merqaver dherigresitionsd sidloreliscieadate sahe, f@mogemeomscoell

clone%ﬁkl@éﬁl@ 0 Fru'i:‘lﬂ’ it aés’riceqﬁqﬁ{: gFoc’ﬁgéngi of %rcfpé%érﬁgs%ﬁflt%& not

least with regardas ragalattsi d@qw’(dnyerttsmmsf f Ii:denefngm r@gs nia@ntmmore
th 1s V\nthregard%iq 11 atho ens than the use
e Usk R RHtBIogPES desgan calf fardbe 6peioalg Qfé%fql@UCf’B@%IeiVaﬂt GhIO, BHK

or NSOTcell§ee i M@s% &PnArh Stk %eﬂs aSIP HA'r é—ﬁ%b@lrk or mouse

bet ween"t he dose of energy us e pro tion
myelomeeceltse oeefecaply N&heellshbas Iammnsgjessablydm\eacnysk of ddméamination

it EEER3B i B SEPA 58 PTG o 5o

cells. 2000 i nactive autologous feeder cells. The graphics
show that feeder cells irradiated with an energy dose
of 20-500 Gy still release enough factors into the
DescriRiShHPihe Fddr 25 nore than 65% of the single clones
Gy to growinto colonies. Figure 2
shows t he productivity of anti body-expressing
whi ch have been obtai ned

. CHO,DG 44 cul t
Figure { 85 e G 'C(f] %?tweﬁaﬁ'ae éeﬁamﬁ)ensmyswsﬁﬁ B %@ production of
the feé@%ll‘s'é?ﬁith(ardl&ﬂh sk 6 rec|Jr‘ﬂﬁ 9 Chfﬁgxgé}ﬁzg\ﬂ/gld%%sited

hows t he product|V|t 0 cul tures
Smgletﬁ‘éé@ -BGt4d rmsdisbyhe paﬂs an dipaseddn eathease ginte Aot 2000

nact RURCERGBEREIY, P BlantFi SN Rl 190 IR TridStoc wir
an enqargpdmtel ofi 2500 Byestilnalealk &InocByATEEBRNHS ’M%ﬁﬂe@@!nﬁ ke llow
er cell clone/culture. In contrast to

more tE‘lﬁlan ¢ Bitheisingle glanesdapesited b fithgyHy garawmtat@(tpmes

deposition of single

Figure 2 shows the productivity of antibody-expressing CHO-DG-44 cultures which
have been obtained by limited dilution (left-hand column) or single cell deposition
{right-hand column) . The left-hand column shows the productivity of 6 cultures which
have been obtained by limited dilution. The right-hand side shows the productivity of
6 single clones from the automated single cell deposition. To determine the
productivity, three parallel experiments were carried out per cell clone/culture. In

contrast to the cloning by limited dilution, cloning by automated deposition of single
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(Case 1-%86C0. KG clones |ed to arfubstanti alghafrin®Welhen AR L co. ke
in the productivity. The subcultures cultivated in
paral l el and derived from a8si ngl e cl one exhibit
substantially higher honmpgeneity with regard to their
productivity conpared wth the subcul tures obtained by
C'O”e$ iafl {oca substantialy. lowervaiationga toe eredudtivity ridwusbauitures

I
cultlveﬁgd%—? %fgﬁ@ gﬁlg%és) ﬂgrﬁﬁl %‘@h%gé Qﬁﬁg egﬁ%{)l 53@3 a‘?@ally higher
homodepeity W&H regardtibehdgiopioauicivisptompared! with 8@l Subcuhiuiels obtained
n the sorting criterion "living cell" have
by “nggﬁm B%%sn ted. This criterion was defined using the
Forwar d- Si de- Scatter recording in the Flow 10

~ Cytoneter. The cells have not been sel ected by
Figureé Bastesceinegroducttthiee atQidO-Do4d, céllrclondwewhiehtiteal et sorted

h B d C t.he ti L .
accordit i§@80dn culh Gy RieSiai 1 BRnotgmywapn singl
cells \Mﬂ@h eRddtonly tHeesbriifg bﬂ%néﬁr"ﬁ\!uﬁg c@ﬂ" A&V 98en lde PbQ d. This

. The sorti ng criterion | uorescence o
Cr'ten%wa§ definedalsig ﬂl@rﬁmwar@&dmaﬁgr resardingin thed™ Iow

d h .
Cron Q4P SR BB ol M gPRe O  rrc
the ceotratand tsslgtapbist® Bnd D frelsrisg enferief " flusre8b&isca tBe calls"

CH:’1d| vi dual I'y %ﬁﬁosned The shift to the right in the
has aggidera)lyhre atrly inkad taibesosig @rltéﬁ%fi!\ﬂn@gﬁell" The sorting

cnterlctﬁ'?égﬁ%?é%cféhc%edf th& EQIW}:Q%YEY@QEO WS JetiRel! rﬁéér‘?{ Plolfh the

orescent cel i NCreases sI gn|
fluoresaemeerietnaity iTa He thuis han trzooné hgnd thd ip ZO%sﬂEﬂresteﬁt aall

cone<Eid G T35 oS Gy e M
depos@é@dtm@rsrm E&tr@ﬁﬁﬂt%ﬂéﬁh@tb%lﬁ'éﬁg% BhOFYGhdthe ré;:;—JHISH of high-

pro ucer&ﬂls shown A norma i stribution
expre&sm rell alongs oWea wsiag thsr créiterion loéthe mprﬁg%dmrasmu cellﬁe

noreale SRARcERYL PN EREREL R ThE Bt SO e MEET R
deposition have double the titre or nore was

- cg&)c Late fromthe 25 distribution function fo
Figure b i%page PF‘ﬂB%nd?EﬁwShOWﬂg‘Bﬁﬂt%ﬁﬁaaéel@r@%ﬁﬂe|pﬁ0babi|lty of
bt fi
ot bodlic IR o Rt S e AR Bhoun
A norntai!udletrlbumm wasanaithed tdthehdatasabtaihet ier a:lr iHeeIMIr(glcells and the

“li.vin 0 I ncrease t ha )
average it §ecfierafinat e L rREr@Be o Hirodlhwianes htained
by indidiidiaPES BEpEStGTRAGE ABNObIS tﬁS&l%%ﬂHﬁ'&JWé@ cQI%h%‘téc?ﬁ'om the

description of the invention by neans of
distribyiism fusstien der nasmal distribution. This percentage is shown in Figure 3b.
The graph shows that the probability of a high producer when additionally using the
top 5% criterion compared with the use of the criterion "living cell" on its own

increases more than twenty-fold.

Detailed description of the invention and preferred embodiments

Before the more detailed description of the invention by means of the non-restrictive

exemplifying embodiments that follow, it should be pointed out that the use of the
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exenpl i fying enbodi nents that follow, it should be
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indefinite article, for exaﬁ@l e "a" or "an" and the
definite article, nanely "the" i ncl udes boththe

, ul ar .and plural of thetermln question , S
indefigieAeiey FRr DI AT 'BS” esaﬁéﬂh%ﬂef"ytq@nhe@ aameahdhe
. ( |
noiudE LN PHRFSih P AT bR EhE ) FlodditShE i G & the two
forms imexplwbily ritedbdutrard teferehce & ﬂnadeae a/rmmcular ﬁmnhe(smgutar or
Licitl {,ed that nI si ng ell_is ant
P'Ufal)r&m%o feg” .%C%&&Hm%m s ol Bl %elismnﬁér%e“
unless ﬁfs é’iphcﬂl}estaie% tﬁHP@H\[ %@ 2y |§ Mea Pelfr?enélhggi% isl&plicitly
term ™cloni ng rec onin cl one/recl one

meanfco‘ﬁhesaringle whérecal' br o us euplamsnied by thni que by

means of which a cell population of identical cells

can be obtained from an original cells. The term
Definitistid | cl oning” or "single cell cloning"” thus neans a

process wherein single cells can be identified and

isolated froma cell pool with cells of different

n A hen |
The e Bl dehihd < o8B oG8 cn B BFR IWER ol cuttwre.pgne -
techque ﬂmylmedans:ei Wbmhlef céih;@oplﬂéﬂlcm afneledﬂcm?&etlsedan be obtained from
g[l onl é celc&l{aer" culture
an Of'sveéé%ﬁl e terran C%U(B'QH 1 of Esingieed darfing POPEIMEaHHA process
wherelrﬂﬁﬂglecc?e!us%%h'b% uﬁ@ﬁﬂéﬁ gﬁ&fﬁ%iétéd TR %Q!en%ﬂd&%/ﬁhfﬁ‘-’éub of
er of ce s

clonln a nu I's are simultaneou
dlﬁereaé9©e®Wees and dhereplicategdoderm aecq:imﬂmmatm ¢ctmmt@gcm‘|a

pluraiify bRl Bl et bE Pl s Bt dintivicueler o
one (1) cail pedcdfurdivegbiloahd thén ExpandiebRr bR G &8l fpulation of

i ndi rect cloning’ nethod. Single clones are
identicgbpalls, dae pogegens |'dract sidiescolhéleningr'i Hianawreber ehsallseare

simultériéeon Il)gg%:ﬁ ﬁdl in aﬁctflﬁﬁé Ive?é’é?”éfﬁén%%d%'?@ﬂn‘?%’d%ﬂ nrﬁpulatlon and

e sane orirrgin 1s conseq

this is dafded ed mtbm:ellepoeulﬁrbherof &i&erﬁ]cém:&iksdjym@pbatmi diliutlon (= limited
ation’ uri.ng the cultjvation of cells of 25
d"”“°’5h@“§éﬁrge%ﬁr|b&ﬁrﬁst 'Bgﬁﬁ‘?‘g CYHRY aMEBIRY. changes in the
genone, for exanple nutations and/or translocations,
the individual cells of this cell population are sti [
Singlercdengsias wat@euu deaticaledells which otiginpter fm@@we)ﬁ )tsrmle cell. A
ture is.regarde

coll poRb B seEEE o BiasTieat ok Slp® sl RGBS referreo

to herelhaftdryad & &ﬁl@)ﬁ@@lbﬂd! célleybda;ﬁJlétﬁdrﬂn sf @@r‘irﬁ}ﬂ‘h&)cﬁi\%tt@ﬂtof%|llb of
clones of the sane lineage, i.e. they are not a 30

the samgresigin fare@se [SppBianeats shangee i the daneete, dar example
mutatu‘larz%%ﬁ&/%?ltraﬁgﬁ ta{l&gs Qﬁé ln“?dnﬂaﬁalt(feﬁg%ff%g edi pWbLfAtBA are stil

nucl el
regarded as identical cells for the purposes of the present invention, and the culture

is regarded as a monoclonal cell population. By contrast, a pool of stably transfected
cells (transfectants) are not cell clones of the same lineage, i.e. they are not a
monoclonal cell population, even if genetically identical starting cells are transfected

with an identical nucleic acid.
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di fferent generations of cells which are produced
froman original cell or orildinal culture by single or
mul tiple passagi ng of the dividing cells. The words

Tho Ak BRPL BB 5o S er L v

produteg ficfrabe drigiel c@ll BE Hﬁ?hapéult@reg Bpelrlié 8Pfultle passaglng of
‘effective or efficient recloning” I's neant a cloning

the didgingcsalisc yher wards| éagxclorwsubpu&wres abteyusad, (femetanoiey when

cn YL R R AR B

generatidregdi ment of the present invention 10 the term
ef fective recloning neans cloning with an efficiency
of at least 50% preferably at |east 60% nost

By "efF&cﬁlfs/@ IR c@'ﬁt reBRRIN 79:?/ (ranen 5‘6?(?1 rﬁéﬁm@n%&%&%ﬂéés?go%

| east 80% The term cl oni'ng

preferahlsr hdeas mo&gemofe pr@lfdarsbwmtdd?astam% anthevied nqbrteaqbret‘eﬂably at
than 50 cells afte

ot ARSI PSS B EBad o Ly s vercr
the ter‘h@éﬁééﬂn@‘re’%@)rﬁ% h%a?fs%lc%ﬁé (l\htﬁu&t fie\é %F)aP ast56%

vessel s and of these IVI eposi t éd
prefere*ély@ '%&Sé\ﬁof’/a mcstmretﬂrablw@ leasrh é’oaﬂ andl ﬁagen emcﬁneq:nref&rgbly at
|east%?y5096(25 out of 50). 20 The term "capabl e of
V|S|on/expandable for the purposes of the present
i nvention describes the potential of a cell/cel
popul ation_to divide endl essly but at the | east over

The tesm 5 ng aificieney” sdafingdsas theiperessttage parelgayhichrcan form
I
vta| SNBIEISY: IS mlt T YL B BRI Bhosteg, o
exams imh eetl soninglepénatioh b6/ abils cea datibuted bees 50 euiteld wessels
and it 8 s e BB MRS oo SR 6 Bbring
efficierseibig 0% (24 cANof BbE h or  without sel'ection pressure)
and/ or generated by gene mani pul ati on. Re-isol ations

cells of the sanme cell type are also included in

S R T T L
descrlH)’amteqniotaﬁtial\tﬁfa/celﬁdzélsptbﬁ%t&irﬁ@ dl\Vt@&‘éﬁdﬂé&leMSat the [east

eX Puck et al 1958, regardl ess of
over 2¢py e iissrges Hiisseasentialinay fasexample EPMIFQWQW -

destro?% grﬁgé\h@f;hﬁ&é’d]a%rﬁﬁgﬁ ([%Hé}%gﬁ E)g Sty AR A8RENt.

ar na

The term "derivative/descendant" refers to cells which can be traced back genetically
to a particular starting celt and are formed for example by subcultivation (with or
without selection pressure) and/or generated by gene manipulation. Re-isolations of
cells of the same cell type are also included in the term " derivative/descendant".
Thus, for example, all CHO cell lines are derivatives/descendants of the hamster
ovary celis isolated from Cricetulus griseus by Puck et al., 1958, regardless of

whether they were obtained by subcultivation, re-isolation or gene manipulations.
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The term "aut ol ogous feeder cell" neans that both the

, Case I-fag@eder cell and the cel IFFwhi ch i S teeehhi@er GibHntilh YRR GmbHE® Co. KG

the presence of this feeder cell are derived

taxononi cally from the samdZorigin. If for exanple

the cell to be cultivated is a hanster cell (subfan1|y
of the genus Cricet

t | I
The tefit FRltgRiaRbs rBederriel” mbafls Faatioah ehaastienenll soe e salkwhich
is to tfee@ﬂﬁﬁatééhﬂ\ tl'ﬂaf bﬂésﬁﬁbé ¥f !h‘?so*e%(:l@g c&if 9 &k v%dstgg&%wicény from
a eeder cel i s autol ogous to ese
the sarae (osigst. If Fer mrdmtmeyceéﬂ fodet cultieatedds amammer el @ubfamily

e odi the te apt ol qgous feeder cell™
Crice i\ bleeaBoe Rl REhe: sy Cilbats s Moo cieptuler xemple a
CHO boBbiX esll, tdaehtfeddaveded diRfinal9dsdiaea ﬁchﬁ‘ tﬁ.@f&%b&ﬁﬁms a feeder
t axqnoni cal ly or were origihnall y isolated fromt

cell whighds @@M@g%‘aq thepe pametercstialol &qwaanmmmee uagcording
toa pféfﬁr@& &ﬁ%ﬁdmﬂggﬂtg% { F‘rbte%tglo@ug%%}g ::floI g'éet%ng 2 NABIE the

feedepcelf andltihg call @H@Hois tBHK cutiviatedewele 6@%@ frélthe same genus
the genus in question is_ an

inal | isolated fro
taxon%rmc%u Lyierpé:g@g}aligéqqlatieglquq@ thaparmegenugi(gells from Cricetulus
or Meb@c\!fﬁﬁwﬂ” If fﬁFé}@érﬁbl‘éQhé %F"&%Q %Un%ﬁé‘oe&fafﬁ?.ﬁgi%f%%?‘ he genus

an aut ol’ogous feeder cel resen
Cricetylsis| oragsedricetes, Ipreferdiy emﬂHOv:at BidK ceiteedictofactee cslacmgmally

o GG i LR BRSBTS o o1 s
mventﬁfrﬁfﬂéécﬁd:r@ﬁl’@%d!ﬁéﬂpréfér@dt ShBsgikferit %ﬁdﬁftol‘éﬁbus fe%der cell is

ent if both the feeder cell and the ce
prese@df thq,f@pggr edhend thameethie %ﬁ@lﬂ%@i@dlc@@%ﬁiamﬁméaﬁr&espemes

or XA P BB LB NGEo R artcutny

preferpeat einbotimnént g7 aftefogeds esditice né ﬁms‘eﬁerﬂ SotHe ﬂ{d feleSlePBell and
eder cell if both e feeder cell and

f
the ceft ﬁ%%eec%i?uw%&e 0@ qry dhe. 8 S@Gﬁiﬁseaﬁq bava the same tissue
trop;sr’ﬁﬂ‘é'gég"?/@hén cfe@ifroﬁ?(é‘ﬁ@étﬁld e C?hlbscéﬂ% Acgcrdrglhﬁ% Ly

or descen tS or ese
particylgdyperfaged enbustiment afedder vel isabadictentud feedbeedeif both

f ame s st.ances
the fed@ricstiaf£R celtoRE TuNeTSPUANAE (roisbe cums baviedel. for
exampl@ifsbdts cep@itars otigihally @@i@-’lﬂ@gﬁoééﬂls%}%sb@ﬁdé’rﬁk Ior these cells.
ACCN%@go&H on is carried out in the presence of

de EnRYAgEierTed qnbedimant s feeder Caih@omferenhh_e same
resmtan%@g ugnf E(‘?S%ﬂsﬁ&; S4hé #EFVJW&{ @ tgg)% cﬁlltﬁfﬁ&%&” gm’gt ';2

condi t"ons aracterise

partlmmrd;madvamttageowé)wﬁen eh@te!aaep@é;t;@mcy Edrribd b irseresence of a
sel tB g in the absence of any proteins isolated
ect 9519‘9@ anagiRieHG| v in the 30 absence of
non- reconblnantly produced proteins. Cbnsequently, t he
term"cells adapted to serumfree conditions"” neans
The tefrpdseruseifiee” wsarts cLiinrdmedispbind atsedcliltivative caliiemsevioith are

charac@]ﬁ'ég{ |n%apcer1%narsee§rgvrpn N thseeéklajsrgrPc%oct)feanlm al angg?ﬁu% a%4s6e6rum
preferably in the absence of any proteins isolated from serum, preferably in the
absence of non-recombinantly produced proteins. Consequently, the term "cells
adapted to serum-free conditions" means those cells which can be replicated in the

absence of animal or human serum or serum proteins.
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. Case 1-{4gg ot ei n-free" means thafrdthe cul t UreBenABE inkbifkid BRHna BAH & Cco. kG

contain any animal proteins; proteins isolated from
bacteria, yeasts or fungi arl@ not regarded as ani nal
protei ns. 5 The term"chem cally defined" describes a
l.tyre, medium which is serumfree, preferably
The t%m% cPfBFE‘d@ fef. means thaltharRUtHre Biesilue slogs noheantain any ) animal
f
Proteg R ing JR ST oGPAR, 6ty L SR, M eBalbidian prime
proteigabst ances. One exanpl e of a chem cally defined nedi um
is the CD-CHO nedi um produced by I\/Essrs I nvi trogen
(Carl sbad, CA, US). The expressi on "a cell which may
The tdith tHdni¥atyedefirdd® lé%@@rrﬁésoé‘ cell %ﬁ@ur\% h&ditf] WRichs SBrum-free,
are adapted to growth in liquid cultures ("suspension
preferabiv alpe roteimbleanarxkbwaishl Qolnszlsttbof cutheically defireed substances.

Chemi 358 LGRS o0 TR ey e B

substaricesadapt estabplid of 8 chemitalll [RAnsd evddiu@ng the car-ewd n1é3:hum
ension are referred to as " non-adherent cell
Produaﬁfégvj\ﬁewsé%\ﬂtnﬁ@m Ceattibadu™ US) feeder cells are
prepared from such cultures, these cells are by
definition " non- adherent feeder cells adapted to
The esraesainhr"ae:aﬂeﬂhiuirﬂnaytbs cultiphtiednn glispdresionivierdrs ad céls which
esent ent.i on relates to a nethod of cloni

Ih
are adalied 10 Giita & Linideitiies (ausneasion Cilivges') AVG whosg. Sbiliy to
adheré @lthe 5SS dWRs3EISONE e(x%)nd@@gm:hlﬂﬁ}eccﬁéﬁéssér A3k h has been

are deposited in a culture vessel presence' o
restrictecbgelost eCrls wiickt @B@ﬁ%ptwboibdgmume‘mgravﬁhlmd tmrgrawth in

cosoef 8 MR o ST SS90 49005 0 oo mecium:

If feedeo ndl|$ emﬂ§repé¢e?chrdllTﬂ$]Jd‘ﬁb@upéﬁftﬁéieﬁgel%f@@qw@éfhfﬂcfhe" non-
esent |nvent| on retates to a correspondi'ng nethod
adher%wt TepeRt erfisradrried ihserem-feesnediset'eri sed in that one
(1) or tmo mamal i an cell (s) per culture vessel is or
are deposited under serum free conditions and
Descriptipniof #hethvientiome presence of autol ogous feeder cells
under serumfree conditions. A preferred enbodi nent
relates to a nethod of cloning 30 single cells,
The préBaneRrieniiaerblates'th d memtd dclsifg k:@né*%ﬁé?édté&e?ﬁn' theBfewer
deposited in a culture vessel 1n the presence
than f"é%t%goﬁlmsthf%%dwp W glrles 10mmmsbarlu reli(sps aroargi dapmsited in a
i er  .serum
cu!turei\én%sds:étflli %h\sé%rggeﬁ%gﬁﬁgdeg 51 pi ggab‘gf:%télogousefeeder cells, in a
culture vessel under serum-free conditions and cultivated and replicated under

serum-free conditions. According to a preferred embodiment the present invention
relates to a corresponding method of cloning mammalian cells, characterised in that
one (1) or two mammalian cell(s) per culture vessel is or are deposited under serum-
free conditions and cultivated in the presence of autologous feeder celis under
serum-free conditions . A preferred embodiment relates to a method of cloning
single cells, characterised in that one (1) single mammalian cell is deposited in a
culture vessel in the presence of autologous feeder cells under serum-free

conditions, and cultivated and replicated under serum-free conditions. In another
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cultivated is a cell growing in suspension culture.
If only one (1) cell is depdd4ited per culture vessel
and replicated to forma cell 5 population, each

i.du cell populationis a rmnocl onal
prefefzg PWE@ﬁﬁPsg Tg‘ﬁ 51%%@&*@%6%%&&@ tp berutivelrstissr cell gening in
suspetisit 8uiefk! cloning. If nore than one (1) single cell

is deposited and replicated in each culture vessel ,

for exanple two, three or four <cells, the grow ng
cl.ones. These

ronopibh AOBHL R e B LA B P58
populBTE & RRdhdRfidal Qﬁﬂ\lﬁlh@bbﬂ’%pﬁl}é’ugh "seé%o?lo'&ﬂzlr%! E@E'I Bo&glatlon

clonlng or by conventi onal for exanple
and thep@sessd igiamethed oéﬂlrecr:tesu@emen pmmgatm onwe (kan Dnet(éablsmgle

cl s BB s B ORI B S St a3 oo

cells, BEedtoning Abn@emaqu aNesd-26lidPRhed di Bﬁemtpfé@.é%ﬁéy then be
resent invention can be used

Convegféﬂt'ﬂm%rpgkﬁcr s gl necional aﬁlhp@mtaa@orrﬁabmdlre%trslngle cell

cloning&@r! ﬁn%ﬂﬁoﬁé‘l% }:Ig f’é?%kgﬁ‘u fe b pe%@d"&lllﬁ oﬂfofttH§ cell
genu Mis or sub | cet or exanpi e

popul@jmr@r(& IEnitedt tiltios) o(lcf Nbssex:arm pietMergam Kol her&&heeﬂellen

eS|s dfrom i nc ing their
foutturg BnaR Sl hAdrr T A pafs Skt Pkagemissheplerlag 1994).
the nmethod of replicati ng/ cl oni ng hanster cells or
nmouse nyel oma  according to the invention and stable
The prasesses pervidrd by the priesesf invantioe can benges partivelaty to repllcate
I met hod of clon
and ciBhE REhl AR LB . iyl g e R e Of B Geushus

or subgarhiby Glgmeﬁné@ ddesxameplesof thé géﬂ@i@(',‘hm:‘dsrbrtrhééoéﬂ%%tus as well
mmalian  cells which are to be cloned are

as Ce"ﬂ&%ét'l‘éﬁg'%g“f mst@ewa%%m@élwlédew.aataﬁ@ertv@mes. Particularly
preferR® & itgs hadth¥d BE %ﬁl&éﬁ@ven?fﬂoﬁ@ﬂgteﬁ' Ry sﬁé@@%@?& Myeloma

according to n are nre
accordirg ke te invghtidroand gtdtcdmsbkkhnesedélsven‘ thehsrage. nmscordlngly, the
ter? and st abl e cel

preserinGHONRIAtER |4 7 srgPRA o' 600 § e/ Sdarth% BEeSeGmo! fhder cells

preferatﬁl |a@tcﬂ @éfe%de?cgl{s @H@ac@é‘@ QLJ% g%f%ﬁg
9 C%IO | s and derlvatlves/ escen antsa’Ian

cells W@ﬂcft ﬁ'é%f@ Q%pioﬂﬁﬂrﬁé% hawmter Qunavss Myeddrea celts. accor di ng
to the invention is a process wherein CHO DG 44,

CHO DUKX, and CHO K1, 30 particularly CHO DG 44 and
Accordinideipartiellbsy preferied entidhtentithePronaek BickbRiing to the

esence of autol ogous feeder cells. Using the process

inventiBn &6 die{§os of FRPIFARHIEIDING Pl Cebnp\BS aescbieelulis
(CrineB PR B IRIE Ly K BORILS 168, id b r e om
the |SOB’I¥|KQ1:etb$ BpKCHK, CideHK s, @H@-DUKX, CHO- DUKX B1or CHO DG-44
cells and derivatives/descendants of these cell lines. Particularly preferred according
to the invention is a process wherein CHO-DG-44, CHO-DUKX, and CHO-K1,
particularly CHO-DG-44 and CHO-DUKX cells are replicated and cloned in the
presence of autologous feeder cells. Using the process according to the invention
cells from Mesocricetus auratus (Syrian hamster) and stable cell lines isolated

therefrom or derived therefrom, for example BHK21 or BHK TK cells and
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may al so be replicated and cloned by the processes
descri bed herein. Consequentiby, the present invention
preferably relates to a nethod of replicating and
. cloning CHO or BHK cells, and the
derivaiiepidesrordanie ot Brsermedl linssmeayt alsotherrepticated eddi alondthby the

five f e four, .three, t r
proces S ted b iafEin, (EonEEREBIY. o &8 iyt peRradl refates
to a nreetiood! biireplicEtss ahd iclrife CPIESEBHK &dlisadhehpgous f eeder

under serumfree conditions and cultivated and

- cel |
de""’%@ﬁﬁ%@é&%’&ﬂﬁjﬁa dereeth Ghpfacterisegiinithatdawer Wendinee forterample
four, tRFES Wb bPH%'?érlragR/ c;@'/ BhE )ﬁl%’elﬁ@ﬁtep?%%ﬁ%pés‘?@d' ﬁ}t Llire

and particular ma Cé€l
vessepingtherbbgnda ohaltbiogous desdes calisl ustiabseruaeirbe lcondiions and

. 1.sol ated por .derived therefrom for exanple NSO and
outtivatd e Tepficateq kiR s et ToR SPUELEBRAANT 5 of ¢ hese cel
lines. This process is also characterised in that
fewer than five, for exanple four, three, two, or
Moreqyeethe pisisgnbinvgnivererelatesdd a metfoded replicatingandparticularly

clonin e Bfvelud o8le, bheRutiE Wy blwafafiifs 88Y Bisie erlbfines
isolateahor geriiddibasirann dfof eRhinpRS REOWHIES p2/erdans bhae
condi tions., Additional Exanples of hanster and nouse

derivaigps/desprndenimgf these sgllilioas cthianmasssne alsohesacterised i that
> ! piicee.et by b
fower 90O OBTo2965E i cHERATL LA A (PP cone

is or aseHepositdd inld adiire vebsel iminerpldsance ef batologas feddsgcelis
cell lines fromhumans, mce, rats, nonkeys, or
nder SR te g s chPalivaled anelrsplieatsd nagop sertm-free
conditiopR! | cated or cloned by a process according to the
i nvention. Case 1-1466 FFText Boehringer |ngel heim
Pharma GrbH & Co. KG 16 Table 1: Hanster and nouse

o =) i | jheAccessi on_nunper ECA No,.
Addti ) Feh R EleclobE G55 ek MR EheB+y bestrisspiagt ploned
accordkig (o (Pl ibv8atiorBa2dpettiiide GhdPollowing Table 1. In addition to
derivatives and descendants of these cells/cell lines, other mammalian cells,
including cell lines from humans, mice, rats, monkeys, or rodents other than mice and

hamsters may be replicated or cloned by a process according to the invention.
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BHK TK" ECACC No. 85011423 HaKATCC CCL15 225462.2
.Case 1-(BHK21 Derivative) ATCC GREZ544 %B%lenme.méé%%ﬁ%&m kG
CHO K1ATCC CCL61 CHODUKX ATCC CRL9096
CHO dhfr") CHODUKX BL1ATCC CREB9010 CH(DG44 UrI aub et
aI . Cell 33[2], 405412, 1983 CHO ProsATCC CRL1781
9ATCC CCC93 Bl4AF28€3 ATCC CCL14 CHL ECACC No.
Tab|e8171119U§mA&r@rtﬂi fﬁ@”ﬁ%cﬁﬁbnﬁwentl on the correspondl ng

c Illlul anm—cetts—are pl ef-erably a
ell ling . A e e ot T one

NSO ! Thesesteps are 5 optional | JEEAGG Na. 85110503 redi a
which are free from ani mal phoEEi GBLPBHE i des and/ or
cheni cally defined. Exanpl esAbECcORMRBRS, 0696

Sp2/04eidi nabl e medi a i ncl ude HafdSCEICRL(SBOna,

BHK2Dei senhof en, DE), RPM -1640 ABCOMBEL1fUl becco™s

BHK TWadi fied Eagie™s Wedium ( \E@'JACE 96%501“1‘ %Suul )

HaK ESsenti al Mvedium(VEM—Sirgn E Vbth-f-+ed
A S T
n\/l tr ns_en

22548 R T B S o P GRESSA | ooy

%M um (Ql gm C%ﬂ’g’ Ni}’(@%@%q‘z’)ee
CHO-Ki{~ m:du um (Si gma). Each of |[AHeS<CEER1 a may optional |y

CHO Bl enented with vari olATGOMPRLERRE e.g. hor nones
CH@rﬁMK)r biHeinfryr owt h factors| (e.g. insulin,

CHODUP&XSB’Ier rin, epidermal growWATEE8Q@RIG0IOSUIT N-TTKe

CHODWs4t h Factor), salts (e g, GaligalalC 3]sy, 4@@&%2?1’983
CHO Pr@nesi um pnospnat e), EII&A—PCS B £S)S

)
V79 nUCI gosTdes—{e. g 15 adenost ;
ivalent ahflhl otics

Seof—other—egutV H L-S
’é;“LAF?.?‘ 3 trace ol em@ﬁmc LM ect genetically
modified cells which expresECHRE Ne. ik1d 986 ect abl e

oot

mar ker genes, one or nore suitable selecting agents,
Ao o 1S B c B T A TR e 8
establigl®d 7cultivated and deposited under serum-free conditions. These steps are
optionally carried out in media which are free from animai proteins/peptides and/or
chemically defined. Examples of commercially obtainable media include Ham's F12
(Sigma, Deisenhofen, DE), RPMI-1640 (Sigma), Dulbecco's Modified Eagle's
Medium (DMEM; Sigma), Minimal Essential Medium (MEM; Sigma), Iscove's
Modified Dulbecco's Medium (IMDM; Sigma), CD-CHO (Invitrogen, Carlsbad, CA,
USA), CHO-S-SFMI! (Invitrogen), serum-free CHO-medium (Sigma) and protein-free
CHO-medium (Sigma). Each of these media may optionally be supplemented with
various compounds, e.g. hormones and/or other growth factors (e.g. insulin,
transferrin, epidermal growth factor, insulin-like growth factor), salts (e.g. sodium
chloride, calcium, magnesium, phosphate), buffers (e.g. HEPES), nucleasides (e.g.
adenosine, thymidine), glutamine, glucose or other equivalent nutrients, antibiotics
and/or trace elements. In order to select genetically modified cells which express
one or more selectable marker genes, one or more suitable selecting agents, e.g.

antibiotics, may be added to the medium.
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Up till now, the use of feeder cells for cultivating

. Case 1-0@6 | s has been descri bedgrirdy connectalo&rhgwmgehe.&%rmaGmbH&oo KG

cultivation of adherently growing cells (e.g. We ng
Limet al. 2002; Rexroad dff al., 1997; Peng et al.
1996; Grlgorlev et al., 1996; Sanchez et al. 1991,
But cher et al., 1988; Longi et al., 1986; Shneyour et
Up tilLmow, theause ofifaeder calls fpr. cultvating Tellshedibrentdestribed 983.

connd®icf wﬂ'?'f?fér &ﬂﬁvét%‘ﬁd& qﬁgkérﬁlgai‘gwg]%' équlgiiérg S(ye% E’ﬁlgtgffrrneet al.,

vessel or on a carrier as

2002;(Rexrokdyeé |a) 4897 thenccel dls 1996b6riguliéy ¥edied FUE SBCAY et al,
As the feeder cells have | ost their

1991, HucBorer Flon SBbr [i1ad St gholath: Snenair st uf g6y brusgt Al
1983:3rddfrl 6t A! 1BANErd *b%rfé‘?érktsfeé\@ér%né‘ a@d B@EH‘% Ehl\é@"é%ssel

can replicate wthout being overg
Or on g@etarger #oa Isindhe Iafyeeoéceldseﬂrm:sqdmférl !ﬂl@d e @@Isl t5 Heoclivated are

dh | |]s.
arowE S WS RIS, B Tar IS e et el erbannidendrer
growthedierseriratiragy op b9 arﬁmér&ﬁéérséé}ttﬁe celd \ﬁrhf&hoén'le g P'erbaJltwated can

suspensit on, ei t her u3|n%ﬁa dherent auto ogous
feP'iC%t@W'&hQsﬂ being ayrigrawn py diefaeser esisodBotirthe feadergcells and the

Ils t8 re 15 also kept in
cels S%&gﬂ@fﬁgﬁcja %ah%@?\dk%ﬁhl&ﬁ&&%s feeder cells kept in
suspension is particularly preferred if both the

and the cell(s) to be cultivated

By Co‘g‘i?g @}?&PEA'”é F%ﬁﬂ?%‘@" SHRodiRENdhe gresert rvankianpnakes it possible
to reph&itd c@% bﬁ)\n\/}ﬁg% @[lbﬁérﬁ,%]rjl %itﬁgtbg‘mgﬁ’{ysen Jﬁ%utcﬁ?@@gﬁe gqeg%r

growt h i n suspensi on I nven
cells oreinanstherpraferrast amidodim erﬁplengiauttgcbgrbLmﬁeeget belis which are

ceII descrl bove aracterised in 20
also kIR BonEBh, Tris i oA p Daoua Tests” qaljo bPbn suspension is
particulatly Fr/@éﬁféd ﬂrﬁbth e fefe%fe?@e!!(@. BRE iy @éiﬁgff% b&@Lultivated originate

aut o ous feeder cel ept "1 n suspens
from f%?@m@ a%i¢ Gelprfer @sarey@lleu lfsb@th aetis M@G@onglnayy pets adich had

|
sonc o BB RT0 E SEA bl o
methogdud pepimangg/cmmr@g ﬁﬂ&éfrﬁ?mmiahlaﬂ cb{Ts ae@ﬁw&b@.}é 'cﬁa?eictensed in
cor ndi od of replicating /cloning rammalian
that the gefl§ %)8 ggf@é?fg SERIIeRPSiRE: cultvatg agegeslieated inthe presence
of autdé@;«?étﬁs fdef BEId ﬁé’é& i63L595hGn. tpkberu&? @)Zbg %rrgaml han

|s are carried out Tn a serunt I or
correspenrdiag procass winidhds coaractersketyn theft ithe delt{s$ tebs icattivated is or

are cefid) bbitop 1 SR Bl RpRREOn A BreoreRed s aamessan is a
correspaidisg desthbd e sepiRBaNE ?cﬂ@rﬁiﬂ? nﬁé’fﬂﬂ@dﬁﬂ%‘llé ycl’%?a&t@ﬁse in that

nature of the mammalian cel I's to be replicated
the de%?ﬁit”&g ehide calls arshthegeabisation cn‘éide u?pogtetbmmmahm cells are

camiodA R D 408 AR AR, e Sk LGB AT gpnsir

replicating/c

culturei nvention are carried out for exanple in the :. Case
1- 1466 FFText Boehringer ingel hei m Pharma GrbH & Co.
KG

The number of autologous feeder cells to be used in the replication/cloning of the
mammalian cells described here depends fundamentally on the nature of the
mammalian cell which is to be replicated and cloned and can be determined by
simple titration experiments for each type of cell. The methods of replicating/cloning

mammalian cells according to the invention are carried out for exam ple inthe
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18 presence of at |east nore than 100 autol ogous

.case t-fageder cells per m of medi,um, pr%Eeﬁﬁn&pgéélhéirﬁpﬂaﬁgemm—i&00.KG

presence of 100 to 200, 000 autol ogous feeder cells per
m of nmedium In another pnéferred enbodi nent the
replication/cloning of the mammalian cells is carried
out in the presence of 500 to 50,000 autol ogous feeder
presegee pEapleashinors thap HRQiauleiogeue feedarescts efermbof medam |

. ' j j on/cl oni f t
ot 88555 ISR A0 5P| SLELB Mk 0 o mis
mediun. 1bGrafterarbiBregbembbdiaist th@ﬂidﬁ@atﬁtﬁf/ca&hir{)@s@ﬁtH@nmammalian
preferably in the presence of 2,000 to 10, 000
cells i§ GaRlasttdn e RERSSNEE of S0G4p SRi00REaHtolegous feager cells per mi of

m ediﬁoaféﬂﬁ%%ﬁ E‘héf@rré@ s % ?&%({Ests'vﬂ%r&}: the ?eﬁlfc;at??gé%r%ﬁrl\é) U

feeder ce the pr i'nvention re
mamm@liamoeilisd$ carisd owttin tiyg piesenog ofrboned i 81000k tslogous feeder

characterised in, that hanmster cell ref erably of
cells i dh TG Fyeterrk i schToaenes ph o PoP bi15. GBI gutblogous feeder
cells @EMIsEBILAEL Ul Us or Mesocricetus, are used as feeder

cells when the deposited mammalian cells which are to
be replicated/cloned are CHO or BHK cells and nouse 15

I accBBR G W o udt SR 3ol PSS T el Pine presen
inventioeprielates eslitiontdofiep DA fabhifg iR Sdilkeehafcterised in

that h%ﬁocess for replicating/cloning manmalian cells,

aieh celt. irseteraly 1h dhe eHbagdly| @icelisaasparapreferablicef the
genusihactuliSTh MAndiZRAR) bRAITE It SBhe Rrilfg RbBsld

mammglianusild vasch esdler be edplisawériondeadeDBs) beBHROcells and mouse
e replicated/cl oned are

melorrangglliancellsmhichateto& _
YSIORGELEIAT USEHAS TRefRatelRarhen Kie dengséed seamiglipasgds which
are to ES'rbﬁlié‘éfﬂ@tﬂVckﬁ‘%ddﬁgmé ed|id" i Egﬁ?ﬁgécﬁsl.l%pt dfgre to

. be Treplicated/cloned are e event
replicatingclanieg deposialied catsimiiaraciedssd is thai CHacellst arebesed as

roocor 0 YA e e 0 YBLES (AlsMTeB B B s instooned
are CH@eeds, inehhisBMRI cdlisalrs asba e fe&@ersaIscivhen tr@ﬁbgbsiwe
onfers resistance, as this can prevent the

whi ch .
mammajgt el Ba precia b Temjcaterdamtaiedkhis aaiist Aed in that NSO
cells aff BSEDSE f&dddrBils Sﬁb@ﬁiﬁ@?g@%ﬁt@?@ﬁ@ﬁﬁ%%ﬁ%% &%ﬁf ale to be

present invention also re
replicatasl/tloneg are NSO aellsy. t he above- nenti oned hanster or

mouse nyel oma cells, 30 characterised in that fewer

than five, for exanple four, three, two, or one (1) of

in the &fBiehat R ; gioéﬂeé B drbBhlidh BeERARM £E th Bt 15‘(2 Gre

vessel int presence of autol ogous feeder ceef1

cultivatgslderthe eresaroesf aerldttidroagentnitlis sppopdate toulds aatbkgious
ee conditions, the

roecor 8l ) SRD A E ol S0 P P SR SN s =
this can prevent the feeder cells from dying off too quickly in the presence of the
selection agent. Accordingly, the present invention also relates to methods of cloning
cells, particularly the above-mentioned hamster or mouse myeloma cells,
characterised in that fewer than five, for example four, three, two, or one (1) of these
mammalian cell(s) are deposited in a culture vessel in the presence of autologous
feeder cells under serum-free conditions and is or are cultivated and replicated under

serum-free conditions, the autologous feeder cells and the deposited mammalian
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, case 1-{a8OH & Co. KG cell (s) eaghedhavi ng atp,liRastng®Rf Phama cmbH & co. kG

sel ecti on marker gene which confers resistance to a
sel ection agent, and at |easitg the replication of the
manmal i an cell (s) to be cloned takes place under

serumfree conditions in the presence of said _
cell(syepeit hpvng deastope spigationoarker pgend witdy cardelts resistarive to a

' I r esi nt . he
seleclBTEHEhE BniEt lon? B FUCHIGh BL AT BRI sl i e siagee
takesiplaceduadémnserai-fre@ conditdbeas thegressticeofafaid agieatibrdBgent to

. for exanple by irradiation with the caesiumi sot.oPe

whichhoth (t?i(% er geflyangl theirsammalian &8ll énbe glongssaregesistant.

between 1 and 1,000 Gy is advantageous for the

nmet hods of replicating/cloning manmalian cells in the
The apitdsgmuefebtieotelsimaydgopmdieed éor e@hipie 8y idadiatingadh a
radioagcﬁlrggﬁlug%elséf B2 i%t@nl Cu, écgl aﬁé%ﬁnj%ﬁ%r% i%ﬂcﬁ’n ﬁ!ﬁpgﬁg casium isotope
137 (‘8tygn i WitR&inaed cEanestis on

N W SoPP S PNy ahd TS oo
advartagequsefosthe matbrdsoirspliealing/cleringsnampmefien ablly irGHO presence
| ' eneficial and leads to a.high |level of

of autGEghfin e &et il iy MacPlife HERL eliclitiodiFitaafiyp to use
an ené@yaedmie bibarrernll atd 600 Gy mdre abivah@geBlsyasbtween 20 and

articul arl advant ageous to use autol ogous feeder
200 Gy o J J

In sonpgeteNHilfe thepedeRingra &di@tcetis ihas kaendiesng thatdbe use of
f . .
autcidiou$shieer i, Bt S PRL RSBl RPOHD B84 By v

of cloniag effcieletyeaftemieddiatiopavithemeatlgy dnsetafertivegn flegiES00 Gy. It
h cell,s %Lﬂ tijifferent overall doses of radiation and

as PIRYPE AT Y REVRIMBRPAYS Br Y9e puRIGpoxs faeqentalls gHhigh have
been iRiA88 it ar éﬂbﬁt}g ®he éTrEEtW%Qg?QYar%% ey, Eﬁ%ﬁdﬁﬂgabout 50

j h
described in the exanples. | ition to’g
Gy. Theafetiealbn the optimemtenergynidseif@Geaqcedibtan bes oetgmite)

] t it. diati , 2l i ati L.
experbRANPDY yuhg Hed Aot b eBl bRl 58 P Padatin anc
determiaftigethieationing efficionGuad alilifetionast theXeB® o radiltidm &analogously

er cells may be used di rectI?/i@or after

f eed : By : __~ .
to the msiBpd deseriaed shthereamplaspireaddition gupamma eadistion with *'Cs
60 L.y Ciad,i 1 oni i
and @B Gbal Mordps, B0 Boftmer i COV radfbf L B I i
radioactiye packakéory i neyitrommad|dtian avel higrawave ragistiorarehaisastitable, for
qnd are descri bed by way of exanple in Freshney
exan“i%ditor), Animal Cell culture - a practical approach,
| RL- Press 1986, pages 73 - 78, the contents of which

are hereby 30 incorporated by reference .
The feeder cells may be used directly or after cryopreservation, for example in liquid

nitrogen, in one of the methods of replicating/cloning mammalian cells according to
the invention. Processes for cryopreserving mammalian cells are known in the art
and are described by way of example in Freshney (editor), Animal Cell culture — a
practical approach, IRL-Press 1986, pages 73 — 78, the contents of which are hereby

incorporated by reference .

The present processes are suitable for replicating the deposited mammalian cells up

to a density of 1x 10° to 4 x 10° / ml medium in the culture vessel in which they were
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The present processes are suitable for replicating the

. Case 1-1@®pPOSI t ed manmal i an cel [rgredp t0 a deRmbe HgeBdim Armd BBbH & Go. KG

to 4 x 1061 m nediumin the culture vessel in which

they were Case 1-1486 FFTexfOBoehringer ingel herm

Pharma GrbH & Co. KG 20 originally deposited..

Preferably the first passagi ng takes place at a cell
originglbndepasited. . Preferably the fisst passaning iakeast Plaee) atjfhceli densﬁy of 2 x

108 to%a{(gpelf"ﬁr@(dfﬁnﬁ?&gﬁrﬁghlcu%ﬁggi eq’l‘;de%\ g%?l ng ﬁﬁﬁwﬁﬁlml of

cl oni'ng
mediuntne manmal i an cells according to the invention
descri bed here are characterised by a high | evel of
recloning effi ci ency, which nmeans that the present
The rh sl epRlad R:Iérﬁ"né’ﬂ%cﬁé alleff cells according to the invention
rep |cat|ng rec oning mammal 1an cells, characterised
describadthere aré ehatao:t&rm@défyfa biginleyeli of raclohimgsaffidiengy, which means

referaply at |le 20% nore | east 30%
tnat % §eSERP ntsftion FaRs 48 PScdtsrs 18 BhBi AP Rbnl P g Tatan
cells, éh@l%@éﬁéédﬂﬁ'tb{atﬁhéfcﬁfﬁ r@@'eﬁm@?ﬁyﬁ@ﬁi lebbe1 (D’%eﬁﬁﬂérably at least

i nvention rel ates net hods of replicati n%@r ecl oni ng

20%, moregretenabkly at deash aa%care,d pyer Maie preferae at apbtf Yy

Accory 7Rt BrflpraFiRE IRFRaRIeR HEpretoBl rieaR) e o

methdmsr@f repidatingiregloning @astm 8 cdlfs oheradtdiisgd inthkhihe recloning
npl es described here a recl oning effi CI

efficienney Bleagh S0y BroTeHIDN BdoRacA0 BT FRUCHBRY Bl gt least
70% a ﬁ&*éwer’i Hﬁ)rglrﬁéfﬁfgbl BV%%%{ aI so relates to nethods

repl i cat rec oni ng ‘cells which are
characterlsed in that the recl oning efficiency in the

Accor b8 EnRlE S DRt PPt hee s aronidy Siremrcy t fioFLigfhe) more

than 8%% Qrvéshéﬁta?r%@ foReHO RERS Tk mezﬁre%@h?mwﬁtrbrﬂﬂ% reness to
nmore preferably nore than 50% particularly nore than

methagipef repbioriing/recloming Bt pelly wv@?itar@ rﬁ:har%ermdaﬂéaatttbe

reclor?rﬁ)g? gff%zeﬁicgvﬂwtﬂtx]e E@@ﬁ@éolf Pgéggit%[)@ﬁld) Eél[&ﬁ eFlfofnll ‘ib%]?rl\(ﬁ% than

65%, pfefenﬁbép mcrrel(ttaérleso%o m?t posteraly pfoeeanamleow mcﬂedprreﬁeeably
25 products (pol ypeptides, protein nucl ei ¢ aci ds, o
more gl 40% %P&P’él‘%ﬁﬁ?é&%ﬂ‘bl%ﬁtthﬁ'ﬂ é@ﬁ’m&amq Bemoee fianso%.

Howe@éte t!ﬁcg @'rés’éé?ﬁ We'gﬁggh %ﬁr@é’t@g | BFEQ:ésgeQ Qﬁth(gonﬁé‘ﬁhat jower

escri The prerequisite is that the
reclorﬁr@ Efficrermissfar dme celhtypeaspenitiedr nore genes of
i nterest which code(s) for one or nore products to be
prepared. Preferably the cell in question is a CHQ

Mored%*é'ﬁ t% presesehlemitth @aitby 8 hRRodEeECERGANNG 0Pk driese

i nes. However, it may al so be any other cell,
produgtsdpomp@ﬂes Hesotaing, 1uciaie agidsnetrappesferably recombinant

products, in cells which are replicatedfrecloned according to one of the methods
described above. The prerequisite is that the cell in question contains one or more
genes of interest which code(s) for one or more products to be prepared. Preferably
the cell in question is a CHO, BHK or NSO cell and derivatives/descendants of these
cell lines. However, it may also be any other cell, e.g. one of the cells listed in Table
1.
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gene(s) of interest to be produced may be genes which
occur naturally in the hosRicell or they may be genes
artificially introduced into the cells. By definition

each sequence or gene introduced into a cell is
The ge@(éo phintergstio ke pw@u@e@m@b@% gsags wndar ocayr naturally in the

host CF %“ o) ueng b2 O@?e‘?ﬂeg arhf?%[élﬁj ﬂgo |nttg 'tr‘ge c‘f&lsh g;ﬁ%’eﬁ‘@g‘ofn each

€ Se duce 'S i
sequehoe an gendo@temumda slQuUeoske |mfarrecetaﬂ@sga Mostergegeuieduence”
cell. For exanp a hanster actin gene which is

or "hetenelogaye 88nen me@tﬁaﬁ@ﬁ@ﬁ g pversit Bﬂe SQR4NSELArsIeng to be

I f
lntrodLrl’@éae*rs]gH%r?‘ﬂfléz ttchH pdbr{;eﬁéﬁés{@%e?{c%o@%ﬂ’eﬁq@%ﬁoﬁ@%%ﬁe of'the
cell. theXwaneogdnmngenactof géemd erhist i inttadukcdahier @ hagetes cell is by

definif5) BRlerBERLE BNt N AATAOw N aerk Sodeiier Bidmaginterest
it is aléd AdTefreath @8 PhefrelRolk e°c5f inttR&sthet er ol ogous  gene

interest nay be 1ntroduced into the cell as |inear
DNA or as part of an expression vector. A nunber of

rtiersinvec rs, are.knQwn ich_all
A hetefSBRYR befip SERIERS: Ry 58 I8P P NS GE b Jafons Wethoas,
for exarmpe tbyﬁtn&diIQ}amﬂﬂmﬁﬁﬁ e@aﬁéfdcﬂichﬁblf midoRjdtien STIed heterologous
Commerci al suppliers i ncl ude anong ot hers conpani es

gene qfijolerest may patinffediced|igtoftbel cgll asdinegsRNA AL ps Pag« an

croro 54 03 Syt RIOTIF el vt i e

multlptemimsmgcsltee riorometlhmmme lof snaiar imare [Dl&@emtomswieesmdﬁneir
whi ch gode one or enes

eXp‘"eSrSr'\%r IPMELCIGFHRRYG So'E'PL\%‘? YBAVRR %ﬁ%P”\P@P}?&O%JCQSQS

Stratad€ §§rL§’§t§ila’ ‘E‘,’A %@ﬂpiﬁltﬁdge%()c%@lﬂﬁé@oélﬁebsﬂ' Prorh@88, Rladison,
usubel . Sul t abl e net'hods transfection

W U$A\arlﬁ’c&Bnml@mﬂienuacboEal@eAh@o%x'éBAt ffbﬁélraétsfeatl@n of the

cetts i DAVA BRER RAPLSs Sty lohitelollo 585 LRSS eREh o

mteresﬁr @tca@h@ds buf b convertibBBPinetRels fndesstibedrfal example in
fections. Preferably, stable transfection is

Sambr@(g)qut@d{ 4889 jor AmsHbel atiad . BRA4 mSuiahlecg eoslsaftrapsfection
mcludéﬂi £iy a? |i?EE&’ﬂEhﬁe&?m K R Badre Lt %élcr\%ﬁtph%gbhat%rcc@n

art ronosone chronosone
precipibqlicso e dtyopooaticr, petycation-steap [BE ARndexdtrani-mduiateddtansfection,
The transfectio

protop{qRL SR TISHON FEG R AGY IR ERDSs ioma5r Ol ob tanadection is
carried8LERAUINER e BRI oMUY SFLsitheriiftebRRel b 88 Genbme of the
host cgltjgrs énl'l %?tlf:c?aiFt):rh%n%éc?melm|n|chromosome or are episomally contained in
stable manner in the host cell. The transfection method which gives the optimum
transfection frequency and expression of one or more heterologous genes of interest

in the host cell in question is preferred.

The heterologous gene of interest is usually functionally linked to a promoter which
enables the transcription of the gene of interest, and to other regulatory elements
which allow transcription and transiation (expression) of the gene of interest or

increase its efficiency.
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transcription of the gene of interest, and to other
regul atory elenents which &2 ow transcription and
transl ati on (expression) of the gene of interest or
increase its efficiency. Case 1-1466 FFText Boehri nger
I ngel heim Pharma GvbH & Co. KG 22 | The term

T " c

o G TR G 4BRBIeRs BoRALYRUELE SbLUE SRR Dl Hh controi
transgripjigsrafdse anes po aadqahe}ndasrfkmchdrmllyﬂmkéki o mrmbedsmoter contains

t f bi ndi
recog R idtienc gt AR A ohr bs ang i Maisesteser on
transdrtmlaﬁf(ﬁ”éhé’érip?@n':ﬁt'tlbiléﬁ R, tho‘?éier tbréx?Fé?sra HQSlF%@%@&&e&e ina

desired sequence in a certain cel ype or a
certaipgefl typss ar @ eskcella @uat@biaﬁumtmmt prormitst moest baasesen. The

skllledTH%n @ﬂ I:Jel @%;mgﬂ gpgyu%gm%??{\éﬁffyg? ﬁaﬁlglﬂs soﬁlrces including

ers fromva
constmﬂtr\@; I|nditd|bl@andmép|@sbib% BRSMGIERY. EBisd\bAR gﬁﬁb&"ﬁ databanks
03|ted i n dat abanks such as
such %&gv?ﬁl eefagn Bt mANde %a@éﬁﬁﬁaie@aéﬂit@rﬂiﬂm%@ror

eleméh@s Eio‘ﬁ@ﬁ%ﬁuﬁ EFJP gc@ogaé gggﬁ%ﬁﬂ}é‘:ﬂrﬁ'ﬂt Hﬁ'ﬂér%?ag 3)2 ?rbcf vidual

from comer ci sour ces.
sourcm olroinelusibichprcandtess the ardftivith of theoproh@tervayy be reedosedr
mcreasec{ial n.response to a signal. One exanpl e of

increa3gd i fERAONRE (BAIBRG! (13S EKEMPIRh A jEHFRIe progtgter is the
tetracpdipROt St prombt?;ro C?Hkaéd?ﬁalh?térgé‘dﬁ&hr'&% ggr%éraéé?{uences (tetO)

sequences can
Whlchtﬁé‘nr%y@upa@bmgﬁ@ltrapb@lm&mwated traneactpramrq)mte(m Wm) In the

presahy ey BLEFRNGE hab S FEA T, O 81g5L ERaflct s dfer

:nduc:IblecmmtT&:rtSrsadire th&gun, li@s rﬁ@ﬁslloﬂ‘ﬁérﬂilh @hh'h@%@‘sﬁoé’r{‘grdhﬁfétbr (see
Er onot er ésee | so Sanbrook et al

also S@ggtggﬁ &t ahy 198 @pgsen@t & hd 9pfbnBt theprafiatersarlaich are

partlmﬂéﬂf} SGHARE 'féfr !sn glreessid?{ m%tﬂ%pf&@% %grl]%é}e' 8r example the

eukar yot es,
ubquIUrbediT at pmnméftaofnhe MTB‘[eD(fWOI*@TIMEW)e SV(/W)eQFM/ prahdier,
ronpt e VI.rus

adencf s A el Bolalet A1 iR M PSP OrPEIotST fee [apegermina
repeattrégina Rou@B@&Ionﬁé*%@@ #Md tﬁ@‘é%rlgﬂfrﬁﬂ%?er\éf gnand the

ear|ly pronoter of human l'ovirus. Exanpl es of
Cytomggrkivirhs: dxemujes sf ﬂ’ﬁ\mmqniogpumeenmahm ptéractess aranthe

sh ronoter(s). 25 For
actin, 'WH?@'OBpmbE?%% O%tkrﬁa[ong rfﬂncu onal ly linked to
enhancer sequences in order to increase the
transcriptional activity. For this, one or nore
For example,dbe rarpatasmay be functionally linked to enhancer sequences in
order to increase the transcriptional activity. For this, one or more enhancers and/or
several copies of an enhancer sequence may be used, e.g. a CMV or SV40

enhancer.

The term enhancer denotes a polynucleotide sequence which in the cis location acts
on the activity of a promoter and thus stimulates the transcription of a gene
functionally connected to this promoter. Unlike promoters the effect of enhancers is

independent of position and orientation and they can therefore be positioned in front
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denotes a pol ynucl eoti de sequence which in the cis

| ocation acts on the activkBy of a pronoter and thus

stinmulates the transcription of a gene functionally

connected to this pronoter. Unlike pronoters the .
of or hgnind @ tiansaiptiarces wWithin ap dgmareﬁ\terbwrtiwaghe codingregion.

oS
The off ekt gt BB BATRE A RERNE YR ERT AL BaReffon
and afCp corsiderfabte disédricedram tth'neapmouetl fis @Bbtpossibiditahave a
or.. ev regi on. . The enhancer

t thin th di
physicah g dutgioReLa afiam I e B crabtg B Solles AT wirbg Adare of
num bet;rr é‘l‘r@rﬁfa‘n%i‘s%dﬂl Wa?mu@@guﬁges&(aﬁ@ %?9@ &Plh%%éﬁé%ﬁjch as

fromthe pronoter. I'S al SO pos eto ave
GenBarnk; s3.gabVan @nﬁancensoﬁb/lv enkaheays ywalyorhaenpanoetse adefitnarus

t enh
enharpta) ilcA Bt Aailphi e Vb ehtnBsle RET o Sleu el Cogga ithin
poiynlﬁﬁeotmdém:@s fe.gS¥4fbSiRbaRaBE ATCAVN, f?BH@éB?ﬁﬁ?‘éfClal and

Gg@ yoma enhancers, adenovirus enhancers) which are
individekabEpiisRe). oA NURHRES ©F BEITDOIET GaEHERCasraled emﬁaurselh@m

cecuetphO 0, BSNEL SRS BURIE I, Op ARk Bl

is oneAf therbirongdst phbanters isedtifieadsithentos a)m‘@gkamplee@ﬁmmmble
uences such as the frequently u
enhanfpﬁ@sﬁﬁ efRihioneimeahangess, Wﬁ@h&anthﬁeﬂﬁf"ﬁ'@?ﬁﬁgi{ Q*UCOCOWCO'dS
or hea%g s identified hitherto. One exanple of an
duc:| l'e enhancer is the netall othionein enhancer,

whi ch can be stinulated by glucocorticoids or heavy
ude

. tals. 15 B I t I t
masiod s el G B b R o e e e
po|yacfelngrambﬁ FIHEIO BRE ot BT S4 At 6OME6IIcRERRE M Sth iIRlidlble and
i nduci bl e and constitutively regulatory sequences are

constititiwol regviatane segueRtes ael knawrples the various cell types. _
"Transg?%ﬁ%}?ﬁg%%@éﬂggz ?feﬂ%ﬂtgt 8(%%9‘“;5,“8 g&;@bggq %%ﬁg@%k e?nrgéH 3fthe

rream of
gene sexpieass ¢l be texprsasedptranscriptiohi iaitialien and térafinatient biess and a

it and a 20 polyadenylation signal. The term
polyacépy%i@eﬁg}ﬁq on initiation site" refers to a nucleic

acid in the construct which corresponds to the first
nucl eic acid which is incorporated in the primary
The termalitranscription initiationhsitetRiferprtecunsdeic atid in the construct which

corres;%érg Sfo‘rs:ﬂ?es b?fﬁn éiﬁ@lé%& %tckdo (']vh“?cl,ht % |rr11%¥rp%¥aetrl aR tWet ;l}nr}}ary trar?scrlpt
i.e. the mRNA precursor. The franscription initiation site may overlap with the

promoter sequences.

The term "transcription termination site" refers to a nucleotide sequence which is
normally at the 3' end of the gene of interest or of the gene section which is to be
transcribed, and which brings about the termination of franscription by RNA

polymerase.

The "polyadenylation signal” is a signal sequence which causes cleavage at a

specific site at the 3' end of the eukaryotic mRNA and posttranscriptional
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of the gene of interest or of the gene section which

is to be transcribed, and #i ch brings about the

term nation of transcription by RNA 30 pol ynerase.
adenyl ation signal” is a signal sequence

___The,"pol
’”COFWgEﬂﬁoééﬁgu Peaphgeod 1 0Y-28padenine reictastides (palya tail) at the

cloavgt . T FUSTENEH ST B S FESGHLBLSRAa so
10-30Cauclecides upﬂmponﬁhemie@fa@ sieqreng @cqlicadidcatdD- 200
down8{iFg" AL iRt M tRa e g cre dprsesish sk polyA, SV40
late aﬁaceaﬂpwﬁ%f\s@swee% (b Qerifbd ¢ 'e?%g@gfeg@ lgg%“i n{

the cleavage site and a sequence ovvhs
Vari ous pol yadenyl ation el ements are known such as tk

TranBRidvediEp RS e e =RSiataa gjiiaion S Yﬁﬁe%@ stop
codort agtw laéﬁdWA( sRjreMitleiich GYentife o bé Fé’éée@in Fc%]‘ d:}jtl

a stop codon and a pol y si gnal
expreﬁgpp FBEBPY g adyigable fprasmes adder chengedn af‘eﬂqmiésmtmmslated

oo o e o Y5 e S0 i oo

any pe@qhaﬂwmmﬂﬁa@i‘e additiondlaranspitendeidation coa6led of Other sequences

ot ent| ally unsuitabl e additional
which gl Aflec exBrdasion el e issgien opexrssiegUerrledn order to

promat8ieiPra¥isiit r:BB§&‘ﬁtal EeRRak ‘tho%pq Eif@st b rh?t%?ﬁé’tweﬁﬁbé) nserted

expressi on | evel I n order x Ies
immediatehs pstrearn of 8 starbiatdting dnsirderstorapdatd arseateted pylypeptide

the geea8 it Efoss TR B4 el L Sions Sdfisuise A 5o e ey sope!
precurisot peptide wWhith tansRftsaha %yﬂttﬁb&@@'po@%ﬂﬁﬂ%%%‘d%ro rgth the

codes far a signal precursor pepti whi ch transpo

ER mqrﬁgragsentmslgggl WLW@@;I$ glten @uandt alh\madpﬁathé at tHe amino
termmUE'E‘P'ﬂ?é‘Qecrgpfd Sﬂogé}ﬁ'an%lqg lé?é}a%g bglfs‘?érﬁ] p§g bag%?%a@?%l pyotein

| ocat ed at amno ‘termnu

has beandfiltesed Itha‘augd thy ER greadbrpagt THasrMeafdqRientb viPUSLEIY UL not
tered through the ER nenbrane. The gene

necesSgil, BRRhin s PUrCSIaneh SN o I1Ibe RGBES Sl §oaeenan o
presenttashét\éfblcsg&jkaéf?ﬁﬁ eficelnba o)t 355 wﬁ?&d ¥ed5h Qﬂ%nﬁ’ﬁgHﬁ

IS not presen het er ol ogous si g sequence may
Numeroysisignal sgauencerooithisking are kmmtanme sklummmmdeﬁssned

in seqlgén%e:(;j{taéé mg‘égh %E{?ﬂ‘ﬁggnégdéugﬂ ggnegﬂgank and
EI\/BL 25 Gene products of interest nmay include

otelns/polypeptldes e.g. antibodies, enzynes,
Gene prodyrisidntersaiphaxinshisle piotrins/onlypeptides, esg. arditepies; s

enzym@8dotBRndE i phb¥f%s, adhesion molecules, receptors and the derivatives
or fragments thereof, but are not restricted thereto. Generally, all polypeptides which
act as agonists or antagonists and/or have therapeutic or diagnostic applications are

of value.

The term "polypeptides” is used for amino acid sequences or proteins and refers to
polymers of amino acids of any length. This term also includes proteins which have

been modified post-translationally by reactions such as glycasylation,
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ant agoni sts and/ or have therapeutic or diagnhostic
applications are of value.280 The term "pol ypepti des"
is used for amino acid sequences or proteins and

efers to | ymers of .am no acids_of any length. This
F’hOSPF‘ »ﬁ@fw%@%%‘ RIPIRiR PFRSERRINEN Tﬁ@/%ruog@@rpfrgfbapply@epﬂde
may b%%éd:hé@nl%} @kéﬁ@géé'eb\{/ ﬁ%igtgﬁ@&érex : %%ﬂﬁsertmns of amina acids

l'ycosylation hringer "1 hg

- and fuBtaar with Gitie pSoteins Wil &etainogpitobiplatical mctidtet vl at i on

or protein processing. The structure of the
pol ypepti de may be nodified, for exanple, by

Examﬁlégiﬁlpt'étblr%n&e ifalipt irR0finAke gmhtfbet%% IeSF-PS7 FGF-@\Z itd$nan

fusion with other proteins whil taining it
growttphemaene ﬁnGlalb:ﬁhdlomer gpowiteiiaptass suh |as doeemnabeVEGF EGF,

ror, RoSHhRs FOPbRBp ek 4 kit T e AT

ptasm fmgbn asctilator @W‘ypb@tﬁfﬁ@letzﬁ-@fP 3T@F®m5§b0|éﬁﬁgp3 @% étokines,

pha and beta, 1ncludin

for exqmBIB e terpLkEm Hoaih st Lab.s) 1L kg IL6 b onidositila ILTO,

L1, lL;ftﬁ’er eULLh] nbﬁpfi%géljc[ fTEI% Fe%f‘f_eggx'] lﬁg\, allér%g -Eé%?%ﬁnma,

-omeggl®, -tdLL'iumﬂ)usned:fogss flabtbﬁ(TNFp?ddtﬂés TNEll\a;dphzlh,L-ﬁ&ta brt-lg@nma,
1 L15, Ll I L 1 nterferon (IFEN)-a a, -beta,
CD40 ik A502 i WRA Ly Bird, it FeRb (et D kst OP G, Frasylgand:

I
GCSFZ@%JI‘%@IF %g Mb@j aDr%JZ{/E(ggs O%C%'%@(aggggr&ggﬂﬁgga?tors such

as faclpgé/li f@qﬁavm @339: I)GmanlllwbEﬁdsl\fEEﬂ:r aardicvE@HElanOfdnders such

s pro oy gt AR B S AR i o

expresaitli arepgrdrerid)f mahan m@ﬂﬁ;ﬁh iAfaPhdtehpretein (MIP-1-alpha);
enekephal i nase; RANTES ( ated on activation
(humap)serym glbpngip |Ce"ead,51ﬁé§>§éaolgﬁ@le§ew@1 ael}-FAduMag1, p150.95,

VLA4, ?ﬁﬁwn@g@rl% %&LW@AM B ?L‘/%d% é{tg@ﬁn hgﬁ.la@nﬂfé or f subunits;

blood @s:ublza‘kitl,ge?dbcﬂkﬂ@ 15€:{6r; OB/kbptdrCANB reddphdR aCTTL@MVB\pOZL
V/ 133 | nt egr| n including a or 13 subunits;

reCeptGIE RIS () KRR ABD2! TTanBepTied B oty e b(GD

0 r
Prote R ?‘ é‘é*%%“m o SRl SR pr I tumour
associptest atigens Bushl ds ﬁoeeeathpresHERlzc HERGOF BERY soebtas for
houm S BlTordo i e s NP D G SR B oh R S i
gonadriopRULEBS Y ateliasd Fd% inhin CXANPI; & %BXWT Rhocyte-associated
Rel axi n-A or -B chal n; gonadr opi n;

ant!gergb(ﬁﬁlelﬂbpr ﬁewﬁwlratf@cdor;seqwhca@ for samipte BB, viewrotsophin-3, -

4, -5 o Y§ 0t oxi ¢ T-lynphocyt e-associ at ed

Other examples are monoclonal, polyclonal, multispecific and single chain antibodies
and fragments thereof such as for example Fab, Fab', F(ab'),, Fc and F¢' fragments,
light (L) and heavy (H) immunoglobulin chains and the constant, variable or
hypervariable regions thereof as well as Fv and Fd fragments (Chamov et al., 1999).
The antibodies may be of human or non-human origin. Humanised and chimeric

antibodies are also possible.
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exanpl es are nonocl onal, polyclonal, multispecific and
single chain antibodi es anf@6cfragnments thereof such as
for exanple Fab, Fab', F(ab')2, Fc and Fc' fragnents,
30 light (L) and heavy (H) inmmunogl obulin chains and
the constant, variable or hypervariable regions

o AR g T8 AL b B e

both abwirgs whicHuare iese thgmtickrady tﬁeradqacmbbhﬂéhﬁfegwr% alssy may be
' Case 1-1466 FFText Boehri nger el heim

produBRd forerample 50h cORYeTISNEhANtOSRTCR beghmauiem protease such
as pa@éih'cﬁ‘ﬂﬂ/ I?Nﬁgtlﬁlﬁlgm%h ﬁ)e rgﬁlidosr Jra{f{j;r%%rﬁ}ﬁ g\)‘@rlj)(/ﬂﬂ%efre{g‘ﬁ%rﬁgﬁlh!ch

bot'h c
can bagjeduwsd yopsteniytic digestion withegpsimy be produced for
exanpl e from conventi onal antibodies by treating with
a protease such 5 as papain or by DNA cloning. O her

By geﬁéh’l&ﬁﬁ@ itfi§ AEBSHSSIAE o Ficplard ghéﬁé}%‘ﬂaﬁﬁﬁod’dx Fa nééﬁ’tg vitich

produced by proteol ytic digestion wt gene
consist joph althetvariablg egigisseitbe beavy pVIel}aané ilghbmheermé\dL) These are

h
nowrf 94 F3 A5t ST P AR (5 SR a bt Sl o9 Pofhods
covalent didding viavheas stain igf @giEedTtthe (cbhé\{@ﬁEBhaMQFQ A6l possible in these
fragnent of the variable part). coval ent bi ndi ng

Fv fras}ms”tﬁh @%@Eee?fﬁﬁrgﬁt@@gi@e@mtwa:@m arthedhaFREthis pHBOSe the
varlabgét’a Sf {dH&bII\éﬁfg/eas rrend; fthqlf{t cﬂrgrefﬁ{éhrgrg oft%lﬂﬁéflp%ﬁ %%%}bgﬂgg means of a
short m@’u@bﬂr&gmegi uﬁahﬁutﬁﬂdom@aammam:t;dis ginefecdﬂ@ly n$ amniao acids.

{ t
This pfodiinslt SBfebabona b Tr g e Vinped s Hagther by
a peptRd8 MekeRCiglfoh dritibbaisr § 8fe §is§'r€@n‘°ed%'éé°§ﬁélb%aln Fv

chain in which VH and "VL are | oi ned together
fragmeyetpr(pefev)l iEnasmplesot sclanantizutied asgkmaws and @leabﬁ!aed cf. for
f ngle chain Fv fragnents (scFv).
examd%ggﬁ'{pﬁrtg@eggl"sc V' anti bodi es are known and descri bed,
cf. for exanple Huston et al., 1988. 20 In past years

vari ous strat%gées have been devel oped for producing
In pastpr i 0US SPlediae NAVa bPoa SevaRBe R P EMERUANDINeEMeTic SRy

derivaffQIUERe HIREANRH RAR! r@&ﬁé@%@bﬁ’@mﬁ%ﬂt%r{ﬂ%g@éﬁﬂm qund)roved

phar macoki netic pr pertles and i ncrease
pharmauoldneyc propestigie and mcaemm/tmnﬁimg aviditvt | Imeortisiata achiefe the

iR BS s AR o 5 850 o SRR 2E AE Bhotin wit
multim@¥isbfideE Hbﬁ'@lh@nTHé’ Wﬁdlﬂﬁeﬂ?éﬁo’?ﬁ:iorﬁ §|hs‘??f%maé Sor b?&mﬁ%, the

CH3 region of an 1gG I'i x structures ("coll
CH3 regipn of endetuerdalix @tmturas ('tcnéeqLeuxt simactures”) such as the Leucine

Zipper domains. In other strategies the interactions between the VH and VL regions

of the scFv fragment are used for multimerisation (e.g. dia-, tri- and pentabodies).

The term diabody is used in the art to denote a bivalent homodimeric scFv derivative.
Shortening the peptide linker in the scFv molecule to 5 to 10 amino acids results in
the formation of homodimers by superimposing VH/VL. chains. The diabodies may
additionally be stabilised by inserted disulphite bridges. Examples of diabodies can

be found in the literature, e.g. in Perisic et al., 1994,
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Zi pper domamins. In other strategies the interacti ons

. Case et ween the VH and VL reg:iT&ns of t eéggexngelhrelrang’ a’na GmbH&Co KG
a-

are used for multinerisation (e.g. di

pent abodi es). The term di abgtdy i s used in the art to
denote a bival ent honodi nmeric scFv derivative. 30
Shortening the peptide linker in the scFv nolecule to
5to 10 amno acids results in the formati on of

The tTRAERRY i st o T R0 B fehalt s ByARREBomeamATIS M ¢ o
dertvabtmed gesondi¥anydlLRisin Fgﬁbﬁiﬁ@lﬂhﬁt‘}t é&ﬁam@ethé @Hﬁjré ?ﬁ%%

l'iterature, risic et al

lmmuppgp}gyli@d@ﬁfgrﬁg@rlgﬁng’@]shprefeﬂw I@Gﬂsmn&eﬁsand@a’g?on This
conné@i@ tt‘i@ 56 ﬂ’frﬁgﬁl%ﬂt’s by mlé%ﬁg of %elﬁlpg%?e:qt)%rtt o@lgg ggtgg.} gnd afinker

I val ent Ineric sc

regiom Examplepobsimhminibaties ary éagibeieyH3 ot kEY{gos of an
i mmunogl obul in, preferably 1gG nost preferably |gGl,
as dinerisation region. This 5 connects the scFv

The téﬁr@&m |§¥1588Wﬁte°5rt E(Eéﬁt?@ ?b%‘ﬂt Jn%?r;rﬁ% (54 gcgf-‘ v flerivative

I'i nker regl on. Sk ROTON,
(Kortt(ﬁgbr i1 B8d). blhe-direct fasion OI%B-VL-IWIH”ICILEItm usé abadipkessequence

n the art . to denote a trivalent honotrineric
teadslt’cc(gq 6\9'8{“\];&" MEfrtt et al., 1997). The direct

fusi on of VH VL without the use of a linker sequence
10 leads to the formation of trinmers. The fragnents
The fraggiants knewe imthe ad asimini antbdstes whichttiale s bisetriaobtetravalent

srucl ar g LEH BT oecd YRHINT, 266 0UPRe"Shlg CoutiPigros o
meansedds, bF oditetrarheric coitd ¢t $tEANGRIMeS (P@blk edacoido3 and 1995

Lo stryc|tu (Pack et al., 1993 and 1995; 15 Lovejoy et
vej%yfe 49 For selecting transfected cells these may

addi ti onal I y be transfected with one or nore
sel ect abl e marker genes. The literature describes a
For salegting tnamﬁfectedfceﬁelﬂmsteablag adafdiokelly penemsfartédiditn®ne or more

selectgblgﬁ;g%ﬂl%%bgggg gt%% gq?a 2 ) %&£§3m§§§5§@gc@|e
markes gleaeh M]@dtﬁ@'ﬂﬁ@héﬂdﬂ”ﬁi gﬁbsﬁtr \R—)/h@é@lv'e?’ (r)nral%gn?rngn gé]? for example WO

t he genes

aryotic cells inclu

92/08%@@5145/{./9&9@261@@@ Exanmpies olﬁyghegttyodﬂ markers whtch are usually
used iR %@,g%fﬁﬁﬁ:atﬂeﬁg ‘?ﬁdﬂﬁ&e &@@%esdi?%yagnﬁ |8$ cg(%ﬁ?ﬁé es 0 tl}pil{aé@gerase
(APH)abyagnoagrmnesphwp&tcﬁmsmés@ﬂWG)V\dﬂh?{ﬁ‘rofdlﬁﬂéfr%ﬁiuctase (DHFR),
th CBTGSkSt ancgl(svo neo cin ((418), puronycin, histidinol

ymi Nesmy i, 9 lzf@nti ? éts taﬁeaﬁap@r@@m synthretese agerganes which
conferPB¥iskéhdanbl RS t

genle of inter est o p)ap E‘ﬁ\&é‘” Fljﬁgﬁ&eﬁglb?’y l%ﬁ'@}/&gr e
phlecraygip analt zemirc edhése gemehserrmql Hesintrogucehingo e exPlogetidwith
d [ 1 be

the ge?égl%ﬁ‘ %ﬁ;éfeesgboirr rﬁgs ttgy nlgre¥erggpyt Ies arg %Isosln’gg%j/uced into the cells
by means of expression vectors. Correspondingly modified cells may be cultivated in
the presence of one or more suitable selecting agents which selectively prefer cells in

growth which contain and express a corresponding selectable marker gene.

It is also possible to select transfected cells by fluorescence-activated cell sorting
(FACS), for example using bacterial B-galactosidase, cell surface markers or

fluorescent proteins . The fluorescent proteins also allow FACS-based isolation of
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the presence of one or nore suitable selecting agents

.Case 1-wds Ch sel ectively preferrregl s in  GLOWLD ML Prarma GmbH & co. ke

contain and express a corresponding sel ectabl e marker

gene. 30 It is also possibl&8to select transfected

cells by fluorescence- activated cell sorting (FACS),
| e using bacteri al al act osi dase, cel

. .. .for exa
individipinag '@ﬁé%eﬁsoponﬁﬁeem@egbr otepted siefis can Fhtematically be

| - | sal
Sopod HSSHERSyBEAL S BB ORIy
e.g. ag @tgorﬂ@seﬁ(%ﬁdmalad\defbr exedmpleidith & FHidw Cytometer fitted with an

Autoc, el B £5 Ane BeekmanCaieg Mavel Fl. B hachecording
to a pﬁéafgg?ﬁ '(etrr}bétflm%gngﬁt g:?leg('t AH?? t:\qnﬁ:?@]ét's ars (‘,%P dﬁ r%’ Qell

culture |Q'9Jemmﬁﬂmgaautomgouslanﬂells irf (BDSIWaqr IE@IF@&:Q‘NIM)&

advar R o hsB ATeRES bh Tisbiat 451 o St s ey e done
using af agrt&l@@ddd%d FoPths el delis%‘r‘é 'iéﬁe?leg' & e‘ZQﬁ‘t??é RisMY antibodies

t ol ogous feeder cells in this way
COUP'?)‘iFQ F@ﬁlnﬁfm ypeadsv dhisrjebles ’tf@ Qﬁp(ﬁ@ be sontiegl ancerding to specific
propeftedi vidual cell. In addition, sorting may be done
usi ng nagneti c beads. For thi s the cells are |abelled,

for exanple, using antibodies coupled to magnetic
This enables the cells to be sorted according

. beads.
tis paTCUBHK AOVENtagso? Bpeatry edt FACSraagsst spledpaf gell clones which
have @é@tﬁ&é@é@%é&rc‘ﬁﬁé hdf oRY fﬁ‘ﬁ%ﬁ' Sk Hé%!rﬁ)tetj%ré) n‘(\:lﬂ/tluch

cl ones whi ch have™been according to
Co-exprees gribsreseant ¢ectein dretla Igene cﬂmtendrﬂt drefeaablyx fiteeegprassion of

e bAREFR R BT 0% 08 L A SR et cocn ot

Such avrmamaamk EhesigSNRr 8karn teer
nked to each ofher . Eéu:i:ih f%enﬁ\{c? h%@%élﬂg%lr ahged close

togeth@br%q 188 the exprezsippIrates i thabve genge awsciretlatpdaerg agied
transétt%?%taﬁl@ SRR tioR O tarh%t t Egﬁ gﬁgtﬁ ? SN agﬁﬂﬁ?@]ﬁfagiaqso be

nes are corr el ate

obtalnedaﬂmlr exanmraftgcmemecdf sB- ctmeti IREIS elefiets fibRehaIQMIsome

( [)1 %gé{ﬁé al.so b obt ai ned, for exanple, by the use
entry %fP 86 FPIIREG BedWardanss S@@eﬁ)&unter’e@baa@meze ddite y
fluoreﬁ:’eh?brdtém*)’beﬂﬂ“sﬁ% é?ér{;tgas H&?sttd’r\ﬁ’cﬁt pro i ngv% there is a

i nterest and gene orescen
direct egrf@laben betww ﬁtece)epresmom ratBNoh.the fiudtessemeyrotdine laadlthe gene

correlatio et ween t he rression rate of
of intetst FFS&PQ?@BHW'BP&PE rghgine &bihi high SxprEssOBO The
fluoreseent Q&fthh(hIékg hegd b HigioBRSredBiohafX i hklg e'?x'e%? interest as a
ression o fluorescent protein also have ﬁlgh
result @‘xtgeégaqctmnatan@n@f the gene of interest, as a 25
result of the functional |inking.

The fluorescent protein may be, for example, a green, bluish-green, blue, yellow or
other coloured fluorescent protein. One particular example is green fluorescent
protein (GFP) obtained from Aequorea victoria or Renilla reniformis and mutants
developed from them; cf. for example Bennet et al., 1998, Chalfie et al., 1994: WO
01/04306 and the literature cited therein. Other fluorescent proteins and genes
coding for them are described in WO 00/34318, WO 00/34326, WO 00/34526 and
WO 01/27150 which are incorporated herein by reference. These fluorescent
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The fluorescent protein may be, for exanple, a green,

. case 1-3beli Sh- green, bl ue, yel [@y0r ot herBog,mgg%eggm Pharma GmbH & Co. KG

fluorescent protein. One particular exanple is green
fluorescent protein (GFP) @8tai ned from Aequorea
victoria or Renilla reniforms and nutants 30

devel oped fromthem cf. for exanple Bennet et al.,
proteing gge flupraphioeessel ron-biolgoinesyat @yA0sBE®f dneispéeies Anthozoa,

' Y [ .t her,, f 1 uoresc r.ot eins
for xRl Aokl 4 3981 B o RSG5
DiscosoriaAsista, DBAABLBARSN 'radD DM-34578 spndyro¥®, Chécsbata sp.

h are i nhcorporated herein by reference. These

"Mag%iggm%:a@g ta.. hesilrgresesat prgt@irggmdi mge consist of the wild-
type dfl' SR @laflrBhar éﬁggﬁ %‘p@ﬂne%}é%?c@%férﬁis ARd Yafants fragments,

. fluorophores of non- or gani sns of
derivagiges ioe yarantsdhermof whinh reasanior examphobédn fuspdndth other proteins

vul-ari a .. Zoant hus_sp. 1, Zoanthus sp. 11, o
or Pepﬁ‘% osﬁ}%m_é'faﬁiogﬁ é{se%f%%@&r?éaﬁ]&'e eﬁ%‘h? P iRl bLARSHjSSion
spectrié, 2R8 formdtRFasAMomBphore¥BgR G inctidy e&%t%pﬁy{]&%t &FBnity of
The fluorescent proteins used nmay consist o e W
the prateiry ploseeresi the, exmpaessien iromagenaliarcesisyoretigemspeoces can be

o8 05 AR AL RIRE T, S b Byt ot

may alsict e abéein fusirewits a Riedablel fgser, et bheispkitte
y for exanple alter the excitation or en ssion
Sefect%@éd?ﬁ(hﬂ spiffa af shivgrofelpte redustase PIAFRS, for Rxample.
extinction coefficient or the stability of the
protein. Mreover, the expression in mamualian cells

The sejectiorhstepsqrache sariad dug onQedlIimaipenatibneyor edthode !l populations/cell
Accor di to the invention

hslepsyn to
clonos? PRt ré% BEeTHiodryneipermos Rieleerii oradd b dwai e or

four celielragy dl! e pBRItkE ber BEIEEGHAR! . tdd i
sel ec%,abl e Fjr?gr ke?eguch as&di%)?g?lo ﬁ'%tafeﬂlf,‘gbﬁgtegssgre deposited

in serynpfieg) megiym, grastrreferay is chemidatly defispd creditia, Taihei ed

f (! t or with cell populations/cel
proserfd ot 680D AT e houtlante MbgfiE aha RHoR: aREES o the
inventipnebedapdsitinmeel(slysing watolb g efcetef 88lls &eldiscuBREdDS detail

osi t ed culture vessel. Preferably, the

de r cel | ) (
e'seW*heéEH% thip @pgﬁiﬁim Rpsicalys v @ A mase spaingurtepsoy be carried
L i . . . g '
o, A BB RE SR 1R ot S gonjioatec
over a gadicwaredgtheefdineli ag. Bbotihvo ek tdsomodl9rindenasiblé ng
mediurﬁel I s using autol ogous feeder cells are discussed in
etail 20 elsewhere in this application . Basically,
two or nore sorting steps may be carried out, and
bet ween the separate sorting steps the cells are
In ordeg { preducsdonmern mepe geae poodunte of mterast indbe aecibeadthilnthe

rec!onénc% gfglbsmgregpre%}gﬂﬂ/ ér%nvfﬁ%ksséru%s-fr S %luEL’:reinﬁ‘ecﬁl!ursnuiartu?l Pnl ©
suspension culture under conditions which allow expression of the gene of interest.
If for example the gene of interest is under the control of a constitutive promoter,
there is no need to add special inducers. If the expression of the gene of interest is
under the control of an inducible promoter, for example, a corresponding inducer
must be added to the cell culture medium in a sufficient but non-toxic concentration.

The celis can be expanded as desired by multiple subpassaging and transferred into
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preferably grown in a serumfree culture mediumand in
suspensi on cul ture under cofdi ti ons which al | ow
expression of the gene of interest. If for exanple

. h e i nt.er i S under . the control
suitabld SalPERf R es RS Tk obte PRIct sl R § e atpdiBesihs either a
cellulsp peehfirah8etnd or sbbretdlg Byai@ssi on of the gene of
interest is 30 under thé control of an inducible
pronoter, for exanple, a correspondlng i nducer nust

The prkb%u@fjg'?ﬂ &8st !Q?g?ﬁf?t%ﬂ f §t> i ed ped) tH Fgaglzrﬁfr{ag WFhs a

but "non- OXIC
secretedpamegstodactd b a besteyompb i peptrieSY @Rg@%@@ﬂ Q\Bth@[!ﬂ ti
transferred i nto Case rrlf?L{éliép()iéﬁFFText oehrin & secretion
signal) e yRh thepaanaarcdvsHmeyaiso ke isatedifoaprell ghies. In order fo
I
obtaln;%'%%ﬁ @oﬁ@éé@%cﬁ.ﬁ eJrB@the\ﬂ CH id gl‘.}'ﬁétéﬁ%ail'g%re%bfr% Ootraer
recombmanepmtwr;sramumtust céh @rqwewd;u cbnﬁntionhﬁ:mﬁﬁkzat;@n procedures are
the ce turerrE|um

. ref ned, fr ul
carriebl iy ageﬁ%’ spnstieret detrs are ey &mﬁw t56pt feccutture
mediuhBoelyBARS SRk (%én@?}‘éer% SReLet t':é’r’ﬂgw?u ed ﬁBT‘l“PH&‘Ytanﬁﬁﬁmg
gene product may alSo be isolate romce ysat es
soluble pr@fetns: pelypeptides andinpoles amdmgiegdm,u&acpimamn anhi ch

R AP Bo L SRS R i SR
HPLC m@hﬂﬂﬁﬁ@@r@irﬁ; org Sebhédeﬁlﬂillca’ﬁrrc@tloﬁfex@héngéﬁeslﬁs ah as
renoved fromthe culture 10

debris are frequent
DEAEn&‘?tDﬁ%WVh' Egsallt iy aeeyqaé!@ngé@éﬁqtemgﬁusaﬁﬁtqmeﬁptﬁ@sed
by recf)hﬁﬁ%ﬁtrlﬁgl Eé?@t%@‘k'ﬁ%wmt% thé%lng%emQrﬁ th'df%cn ed in the
ept1 des and nuclelc rac ionation
Irteratuue egntmrlrtmﬁé ehalt,;ﬂ%ﬁdamd)ﬁcepe@aea@ coI umms, et hanol
precipitation, reversed phase HPLC or chr omat ogr aphy
on Sephadex, silica or cation exchange resins such as

| In ano@@@s Met eslpredRheimvERiH Fhér@fotre‘?eiﬂférs'tf) LGABHY <9ff %r@ganng

het er 0| ogous pr oteln expr essed y reco I nant
one orgapiesprgdecienowmmmaliae oeks Under mrrafnele des@ltioibect:hanacterised

n that Y arhiri5d U o BeaEouad st it eliey W hreisin o

interest; @y #eomenireaidireseliscare greivhagshdet ser@pfek®ndRdRsAhich allow
roducts in manmall an cells under serumfree

replicafigh of heRempaigneels: (b each sasefawe] thamfiweereignably four,
three, & b?oﬁ@ﬁ Phithasd gr{éﬁnr‘?l%héx;i"b?[@? Erér’\n@rﬁbt% qs cfe‘flgcrt.gture vessel

protern inter I an ce
under gemwmfreedmndﬁmnemmrtee suitablytdepusited mdmmkliawcells are

Nl W o e
(v) the(rébhc%fte& BefearPEii 4t88 Lrakt Qéﬁ,ln??r%e%‘gﬂeﬁlbh@ ¢h i WP] ?ﬁ fﬁ%l dene

cul ture vessel under serumfree conditions;
of interggt iseanpyesrgsbsand virthergeriegprodett is tiaerelsolated from the cells or

culture supernatant and purified. According to a preferred embodiment of this

process, in point (iii) only one (1) or two (2) of the mammalian cells are deposited in

-each cell culture vessel . Particularly preferred is a process in which only one (1)

single mammalian cell is deposited in point (iii) . The cell deposition may be manual
or automated, e.g. using FACS-based cell sorting. According to another preferred

embodiment the mammalian cell is a transfected mammalian cell into which the gene
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replicated cells are cultivated under serumfree
conditions in which the geng of interest is expressed
and (vi) the gene product is then isolated fromthe
|1s or culture supernatant and purified. According

of '”te{ %Stél%r%'ﬂﬁad@% qeerdingly, thripsesrrddeetionralgpreiates to a
metho@ ol ﬁ&eg n{b%%rgr rga?x]:tg %?Sctgﬁggallﬂ ﬁﬁ%t B&tdrS step (i)

o1l ure vesse
of the IBam¢essLdatch§xe@ abbes ltkmzlmafsn raalrocsisare nramwdne@wum #Aedcleic

acid v§h|ph)a? leﬁ%écgga %gpgé]néz S%:Qtelffg@tde galigtr{?%pslfgcapn of the
correspBhaMRtAdmnalBn éé“nllgl%ré-_f gbased cel |l sorting.

ccording to another prefe rred enbodi nent the
mammal i an cell is a transfected mammalian cell into

As alr%ﬁ]@cgycﬁ)gt E%%? gﬁ%%%%@ 146 |0F " sgni( Fg@ g%g@ i:ggg bgggc? lsgl%ng of
individual frfwagian A8IRCASH tHE depddtrbiaHfie or AVASIE PRaRhifian cells,

relates to a nethod of preparing Teconbl nant gene
preferahly dewesthapHaraeredressablyr, t3hator5em@rrﬁneha§pcqll ) which

exproqsS pRYRTINGFER LRTehIFT A BT APRRS R PlRtetecl fasro

place &9e fangwmeofttheigxpesssidn ratébﬂbi@ffddr@ﬁtﬁérﬂ@ird)t@m ed-ekpresBed in
corr aﬁondln% manmal i an_cell is prefe al r eady

the mammelign&all, theexpression of woishts Binchipaal @l"&ldé%'“% the expression
of the Eﬁﬁ@h%ﬁﬁ@r@ﬁrﬁ\bé&dﬁ? a/ It F?’és‘éﬁ?lnvﬁﬂffgﬁ%ﬂsﬁr}eﬁéé ﬁ:f ?'?ﬁ’ethod

he deposition of s manmal i an ce
of proguaii@aabtymbinaat ptdtaim i5,mammalipn eék abtgr Sb,rum frée conditions,

cneradJBFTEL R A ey A0 SAR B g3ho which coves

for a pRstefresfanleyedtal e m&'n?fﬁeﬁlaﬁ%eﬁs BHEhhSB Rl WS a gene which
expression rate of the fluorescent protein

codes {g-aflyeressent pratein, Héemmalcahofdéelgemehéh@h odes ifama of

oresHB DR Oty L SR R Y BATRRLE o cons

of intefiesy it thenramsferted hﬁrﬁm alian aenaaad@o@omfurmw%mm%@
reconbinant protein in mammalian cells under
conditigp Wii¢h akow 6%|qa|tleﬂ§f thestramsipeied iells emdi exprassion pf ahleast
I t
the flu&%ﬁﬁ@ﬁt‘ @g’?éhi' l{/flgfééé’cﬁ é%ésfetﬁ%? grgatn"% | plg}e?erﬁﬁlﬂ}%‘@m]rglc& 1 (one)
transfe@&d maarreaharanelf(e):lsen‘ are tdepasitprhie ar\beltbultwedmsélo.mt}a
si on,_, of

autlod PP LAY e e BT ORS ARS e ISH e

FACS-bEB64 cenabiting bé]h@@ahiédélﬂ cﬁ%ﬂ%%?a%hsoaf 9k éﬂb?emrat@fof the
interest; iii) the transfected manmalian cells are

fluoresgeatprotsitey) therapmespeadipglycdapisited sellsvare: fepdicatew in the

reser SRSy Rt 80N AL 00 ©
replicafeziieslistdrargrownpurefee sahimni-frbe chndRiops id wiHiCteat least the gene of

transfected manmalian cell (s) is or are deposited in a
mteresgg eXIrassask @ W 8adip theypene product (of the gene of interest) is then

isolated from the cells or from the culture supernatant and purified. According to a
particularly preferred embodiment, in step iv) only one (1) individual cell is deposited

and replicated per culture vessel.
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being carried out on the basis of the expression rate
of the 25 fluorescent protePA; v) the correspondingly
deposited cells are replicated in the presence of the

prto ) AP RSB BB 358 D5 R S GBS

expre§€166 lrét'eQﬁSon?es\Mé'n@ Brotéin! 8 brith 218 QHGeP;f)omf |0Lefrﬁﬁﬁci|§e this
expressed; a n d vii) the gene product ene

meang Hﬁtﬂ@%b}lgh?st 6 of $i Buarastardellnere etDrIt@d ouit f2|0<%rmd$é

di
oroget e RS RTAT B EAREGAT e 5,
preferably thé brighebst i3dsiadr @%}aihd tsTighRestsi % & theaNGoreeBéntl IS &f a cell

r culture vessel. se 1-1466 FFText 32 Boehri nger

mixtu'%fﬂj@ﬁ%ﬁeﬁﬁ e afeghewhHn kigoses ke amdedty thigllgadsote 3n epschment of
cell cIGﬁé%@ﬂH"H &5}11?5 aﬂUQIxtHr?%l'i gf%lfpggffnﬂfraféeéfl tﬁ?\@gﬁwg df hr?terest The

est  expressio uor escen rotei
FACSs]:n}asteelcdapﬂsnmd@‘rsnpgie ells thus emabdescientification ahd mﬁst(on of
ho at_the f O% of the fl uo[yescent cel|s are
mO%%?etOéﬁ el aVﬂ%?r@Eemve éﬂ'ga)exm;s@éwakﬁgoi@gene
of intePE¥L WRTchAR Quﬁf fo |
preferably the gﬁltgﬁ?ﬂl Bméfﬂ?'g%rt@ [n?;ﬂhéfﬁi%g%f@ 9 /gene
amplifgatioRk f1 uorescent cells of a cell nixture are sorted

out. As shown in Figures 3a and 3b, this leads to an
enrichment of <cell clones with a conparatively high

Also pee&prrea% arbdrmspoﬁﬂlnghﬁeiﬂeﬂ &f @Fodlljtt rﬁij? 86& or e recomblnant
CS- based deposition of single cells thus enabl es

Pfodwfaé*hf@qi%%@ Mmsnmakan epls, @Eﬁl?@h?ﬂﬂed Inéin@tgtsﬁé@@mrr@éan cells are
hamst@f' SF%U‘Q’Q'rﬁPeIB s COER \/\M En-tII@Br gﬂdr ate

gene to O |ntefest urn

denvabvwldemprmianm of ihesé el hiees. oﬂmotrrelsemgodmmﬁ df ehlg pr@ﬁe;e is
is a correspon

:
Charaﬁﬁnﬁ?&%'ﬂoﬁt k&b%f&@ﬁ'ﬁbc‘a fsehrg @ ?%ﬂ S HBI-fraR MeGpcng are non-
adherértly’ @aiRned cBRaMmsh %ﬂef@ﬁbb% c&ﬁ\%é%fbh%'u?% r%dhEﬁén Pﬂﬁess

marmmal i an cells are 15 hanster or nouse ona cel
describedpbpud s/ theHse @Hnermtelwac@s fesedeandlls sf the deposited

mamn ek KA P 2R AT e Bane e B T B R R SR fana the

use ofhﬂtmjs‘eem}erom@ ckBs as dead@ictd, i the aepaRifdcanafPetliam dligs)
re non- adherently cultivated ceI |s. Also preferred

which fite tehm ERRIICBIEFIPREY e DSOaerlisi Bartsubs ysurefaleskisicewcess
which %Wabl%n&@& Jﬁ‘g%t ?&H@ L &Fe 8%:(% §§ ?év\?]éeerec%ﬁg lfclﬁ% l%gobfted

he deposit an ce
mammad;ph icell{se avhitto nedtcabeerapiiCaipd/dibite d atd CH@mIIE BHK cells are
used as feeder cells if the deposited mammalian cell(s) which are to be
replicated/cloned are BHK celis and NSO cells are used as feeder cells if the

deposited mammalian cell(s) which are to be replicated/cioned are NSO cells.

The present invention for the first time provides hamster cells and mouse myeloma

cells, preferably NSO cells, as feeder cells . For this reason the present invention also
relates to the use of a hamster cell or a mouse myeloma cell of type NSO as a feeder
cell. Methods of preparing corresponding feeder cells are described in more detail in

the Examples. The corresponding hamster or mouse myeloma feeder cells can
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use of nouse nyeloma cells as feeder cells, if the

_Case 1-1d@pOsi t ed mammual i an cel IFfs)  Whi Ch  @EeBrinkePinddBeim Pharma GmbH & Co. KG

replicated/ cloned are NSO cells. Particularly
preferred is a process whidB is characterised in that
CHO cells are used as feeder cells if the deposited

n cell(s) which are to be replicated/cloned
theor%ﬁ%@ne REpared SR Shamisabpiepsinal Betaady Kaoin e e skilled

an, SRR R0 L RLEn A6y g

4,7- dlcalse Bmlﬂo -&f(drainotatboey|) ey osetheld-1 n‘&nﬁﬁl Bsn8b4ekbhgdro-8a-

metn o 2R R, EhS AR S0 SELb G lgper o
al, 19883}) b? b?Wa&iBH@ﬁW?MeB@EBA%QORﬁH\% &Eﬁ-&at&rb{bé\éﬁﬁ?ent the

S, feeder cells . For ason t he presen
presenthipeentiaihtherefore ralates ¢e theouse of dmm:ﬂll;aoh am|m!iyoea¢tlvated

oo, TRESEEL IS8 et M NSO HESETE g i

in theidabitity fedivide arf ieavdsirafdrably loéttRisEXAND .S stijTRenain vital. This
correspondi nt%Bharrster or nouse mnyel ona feeder cells
g

meang Hiat tag eells stbtaipmestebalc sibvtiasgsh awgwehammenh@rwthe&s
and s%%i‘@fﬁg]ysfg qvﬁﬁf%ﬂsgsf%t b%@rﬂa’('n rscpcﬁ g@ﬁ?gxgﬁérnﬁ Ig%ﬁrgn%ato two

nown 1o
weekseaftarpheactbsatione dtdcording tda rprefermdl gmbdimzint theofatiesponding

feoderyte] SEaE R @R AT JHO] Bresrr ARiEs B SAU S i ghditions.
Accorﬁné t§ a%%t&ﬁo@%@%@mﬁ%od?ﬁ‘?érﬁ%%@ﬁ@ﬁﬁ% tr}]e feefier cells are

al pha bet a Sa. al pha
CHO, HK:Dy NSBLeallseanctthesiescendagsderivativas mfrthasle aell bmesi t h
Ac r.ef er enbodi ment t
Mmeo%é L e C%%ﬂw’g\?”?ﬂé? 'BPQPL%?C{We'EaYQet%?gdb?ssefeSF‘er cells after
being ghm|9a+.éd|vgfedohy3| cally inactivated feeder cells.
The term"inactivated" neans in this context that the
cells are restricted in their ability to divide and
f
Furthe\laﬁﬁg?,%%ﬁ%?&ﬁé@ﬁégﬁ@ﬂ?gﬁ%e Ceérﬁéo&tf&nf&érﬁlst nﬁ)"&' 8 serum-
free cetetdhobintediom, fewerdhas fich nasmhetiaaxeilp capatble o yiividiag) s
¢ ?nd cre{é&on of ovvth fagtors for a eré\ajn_
preferapsyile FEf HfQBY 9”? ) glamraglian galks) 6AR Wlgdng and
feederftféligrwhzﬁﬁ‘é?é ééfdléﬁbus%sﬂ?frﬂé ﬁ%ﬂrﬁal?arpé&fseédp%%le of dividing .
enbodi ment the corresponding fteeder cells are feeder
Accor dj@Q lte apretaired embadipard of thes prasent inventien the eorresponding

compeSARRorAs Y E'F 0 sheamalih PG GaPafidi dRiins . Aggording
to anoBidk ppefeNe sitbb&iniid tﬁéﬁ@o@@ﬁf&m@&@ﬁﬁsﬁlwﬁbbﬁﬁﬁw@én!y one

these cell lines. 15 Moreover, all the cells nentioned
(1) maminakar calpprpakie cbAVifYI.be used as feeder cells after
bei ng suitably inactivated. Furthernore, the present
i nvention relates to conpositions consisting of a
Other prafemred compositions contain as feeder cells hamster cells, preferably of the

subfamily Cricetinae, most preferably of the genus Cricetufus or Mesocricetus, if the
mammalian cell(s) capable of dividing is or are CHO or BHK cells or
derivatives/descendants thereof. Moreover, another preferred composition contains,
as feeder cells, mouse cells, preferably of the subfamily Murinae, most preferably of
the genus Mus, if the mammalian cell(s) capable of dividing is or are mouse

hybridoma cells, preferably NSO cells or derivatives/descendants thereof. Particularly
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free cell culture nmedium fewer than five mammali an

 Caset-vied | s capabl e of dividi rgrext20 pr ef ersadbinyer hgudim PHafie €@6H & Co. ke

two or one (1) manmalian cell (s) capabl e of dividing

and feeder cells which are34utol ogous with the

mammal i an cel | s capable of d|V|d|ng According to a
refe%r(f erred..enbodi nment H sent i nvention the
prefered PAURERIPHY 2r¢ Brgis feriss] bt v omRpsition poplains,GHO cells
as fedtiMRlIs FMhe fldnSmafaR Bl spé I{SHaré 8f BRidind e " é'@i—l@cbells the

anot her preferred enbo the correspon
COFﬂP@@iH@GﬂDﬂ BUM@”ﬁ@Sd‘ﬁBgiemfdis I'Qﬂile(m;ammlaedifs)@apbble of

i R o LU P S VR R  eaer ot

the maienalgwdel(d)l aapEbiecattdiviamg, ;mhr@N@foeéeaqel y of the
genus Cricetutus or Mesocricetus, if the mammlian

cell (s) capable of dividing is or are CHO or BHK cells
I f
oo, 55 B3R SLEA ISR RSP e an .

preferablyl 4,3, 2005 ¢ pu:@diihcal,onmemmhémstﬁr deli@) sdilehad® oy example CHO
[ the genus Mus, if the

rinae r ef er abl
or BHR i) P'P? igh-eis SISy macalls. shchps fermiample
NSO W) g D8RR IS4 aREPESIRRY gtd
deﬁ)vat | vgg’%descgndanftgs ellpeogpq'Parrt%legduf fg?ﬁjer CC?aES from
mammalimererem—frle@mdn@as | ngel hei m Phar ma GrrbH & Co.
KG 34 preferred conpositions are characterised in that
the conposition contains CHO cells as feeder cells if

Examplae oTesrarhifiee, Qﬁitéﬁﬁf}eéﬁ apakeically deihéd FEdid itiud ®r
cells, the onposi tion contains BHK cells as

CHO
examﬁ'%éla%ﬁomerglaﬂly Obmnammmdiaﬂﬂafw K SdgmabD@mfnhofen DE),

PSSPl S SR 2R3 ETHER) Sl s
ESSGH@? lh’]éﬁ)u_m:ﬂ}dlﬁm ﬁlglfnaqtl {\scd{eﬁg Mlifsd 'U&JGPS@JSQﬁbH@m (IMDM;

! I , I nvent] on so rel ate
Sigmal e loH B iashe L AREBT s ot GR0-B-SEM Sirasiseagnaserum-

|
free Cﬁlo ﬁwgro‘ﬁg?( ﬁﬁp@ngé%é%l_%i Brg);[élg ﬁ%é?@f—lloz‘ﬁ'gé‘ﬂ'i&g (§ihd)S Each Y these

media masuﬁd%md e beppinmented eitmperious comlplosnds subh as Hoomones

ancio AR R eRT R L b BB e P Pl “suin
like grewthfactarpesattendigt seamim Exanae esaldifims ﬁ’fd@ﬁeﬁsrﬁ phosrphate
rotein-free or chemcally defi ned nedia incl

buffef&?a&p'ﬁ% PERS. suripesideale.g. atenosing tbymising), slueminel glucose or

other éﬁ?l ecco@h%/@tgrgﬁﬁﬂo £ ndlépgeggye rﬁ%ﬁé’\fk@@%ﬁb[e cells are

recominantretlis Wsish rixjped ssnmts Umn@EMaleBt@ﬂmbnar}t@GOuﬁe ®r more

suntablg:) %é(%q%gmg'gu%n?s(eﬁfﬁq% gg@n? @gtlcé @gaoalsr@;h@ag_dgpll\t,mthe medium.

(I'nvitrogen), serum free CHO medium (Sigma) and
protein-free CHO nmedi um (Signma). Each of these

EXAMPLES

Abbreviations

ATCC American Type Culture Collection
BHK Baby Hamster Kidney

®Co Cobalt isotope 60

¥iCs Caesium isotope 137
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media can if desired be supplenmented with various

_case 1-i@@npounds such as hor nomesxt20 and/ 0BosBinftEhge@diPMatha GmbH & Co. KG

factors (e.g. insulin, transferrin, epidermal growh

factor, insulin- |ike gromB5factor), salts (e.g.

sodi um chl oride, calcium magnesium phosphate),

buf f er HEPES), nucl eosi des (e.g. adenosi ne,
CHO hy i o(s é?sgb"am%tﬁ’i éEFYgI ucose or other equival ent
CMV nutri &ﬁf@m% RAVMBLSt i cs and/or trace elenents. If the
DE replida®meamel |s are reconbinant cells which express
DEAEone orDisthvésmeirioetityhbl e markers, one or nore 25
DMSGui t aldimetleylealphoxidegent s such as antibiotics may al so
DNA be add:e@gdxgnbbﬁuds]g.@iaua EXAMPLES 30 Abbrevi ati ons ATCC
FACSANer i %ﬁo@@@n@lb&ﬁv&e@@éﬂ 86iéOn BHK Baby Hanst er
FITC K| dne)FI@Qi@%ce: bahtachs pe 60 137Cs Caesium i sotope
% 1466 FFTe t oehrl nger | ngel hei m Phar ma

anH Hamst er Ovary CW
:gfg@t 0%5 ge LF‘% 2 E Di et hyl ami noet hyl 5
RN ‘fé@log ng OgER Wy r i bonucl ei ¢ aci d
AFACS EH ?F\P&ﬁ‘éd cell sorter FITC

Fl uor dde¢seh Y@'&W%@? nate Gy Gray 10 HBSS Hank's
P0|yAbaI andsdyadanylalisingeduens®LC Hi gh perfornance |iquid
Sp2/0chr omidoggeabpylyidaniNeelVessenger ri bonucl ei ¢ aci d NSO
SV40 Mouse Siylian Yooa Needd  pol yA Pol yadenyl ati on sequence

15 Sp210 Mouse hybridoma cell SV40 Sim an Virus No. 40

Met hods

Methods

1. Cell culturing

The cells CHO-DG44/dhfr” (Urlaub et al., 1983) were permanently cultivated as

suspension cells in serum-free CHO-S-SFMII medium (Invitrogen GmbH, Karlsruhe,
DE) supplemented with hypoxanthine and thymidine in cell culture flasks at 37°C in a
humid atmosphere and 5% CO,. The cell counts and viability were determined with a
CEDEX Cell Counter (Innovatis, DE) or by trypan blue staining and the celis were
then seeded in a concentration of 1 — 3 x10°/ml. and passaged every 2 — 3 days. For
the single cell cloning recombinant CHO-DG44/dhfr”™ were used which express a
fluorescent protein (for example ZS-Green from Zoanthus sp.) or a flucrescent
protein and a human or humanised monocional antibody. Cloned recombinant cells
were cultured analogously to these cells. The medium used was again CHO-S-
SFMI medium (Invitrogen GmbH, Karlsruhe, DE) without hypoxanthine and
thymidine.

The BHK cells can be pemrmanently cultivated as suspension cells in serum-free Opti
Pro SFM medium (Invitrogen GmbH, Karlsruhe, DE) in cell culture flasks at 37°C in a
humid atmosphere under 5% CO,. The cell counts and viability can be determined

with a CEDEX Cell Counter (Innovatis, DE) or by trypan blue staining and the cells
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20 1. Cell culturing The cells CHO DXA41dhfr --

,Case 1-1del | aub et al ., 1983) VV@h@xtpermnen%éeMrmSeUl’nJe!hé(r@h@ﬂa@;%oH&Co KG

suspension cells in serumfree CHO S-SFM | nedi um
(I'nvitrogen GrbH, Karlsruhe36 DE) supplenented with
hypoxant hi ne and thynidine in cell culture flasks at
37Cin a 2s hum d atnosphere agd 5% CO2. The cell

are ther @ﬁege@wa\ﬂoaﬁemtratyowﬁrb— det1éY minandpiashaged OEDER — 3 days.

Clone{Bklis GRBL A ELRIAIL R Bthe fipRkcLypan, bl ue

The NS@MIBtda@t beopedharniently TukilRtddds snsharascngsl iBvwhymdree
3 days., For the single cell clonlng reconbi nant
hybridema mediraranimal W@OG@@JF%F@H"&% wea, Aldfighy sitebewnt USA)

in cell I%L:Rur% fladidsdt 333*% %Jrﬁfd%ﬁ%%gﬁé%@?%@“srﬁeo%én QBurfts and

l"uorescent rotein an uran or’ hu
vrabmtymmdbe) dalermm‘(acbmﬂ}y a @ElEHoCeIéC@m’nterahmowahds sDE)/\@r ey trypan

blue sggérgtnér@i\d naI %lf% q.%%ﬁﬁ}ag(%{iﬂséﬁtrggéﬂ x* 8 /mL and
run ev%ﬂf bsry Héys Q‘,Elbn% tc@ﬁ#éré‘&ﬂﬁ%é’t@& @d&ﬁg{%ﬁu@ gﬁ tlagﬁb 'l\%d‘@e!ls

he BHK cells can be permanentl
Hybr!dgnmmeﬂlwﬁ geimal compssenhfrée mecﬁ]pm (SiggBa, PhldrigmN trb diismUSA)

r n.GwH, Karlsruhe, DE) in cell culture
s useérag\{bé ni%?g% in a humd atnosphere under 5% CO2. The
cell counts and viability can be determined wth a

CEDEX Cel | Counter (lnnovatis, DE) or by trypan bl ue
2. Prapagptiomgf farder Re/lcey (radiataise 1- 1466 FFText 36

s RSB EEIH I M i S5, Bt oo
were qeadrifaged faved mirmtes at dags anﬁ@dgmﬁdd c:?efalcellatﬁacilsmgtlor} (l)f 1 X
n to the BHK cells. The cells
‘IOGImI H%%gﬂglﬁﬁg 3?1"{?% edg"’l'ﬁ RAYEMas suspension cells in
Then tﬁ@rdérﬁbfvﬁeﬁ@ erdlEfédj\Qﬁﬁaqggioﬁalv@%dﬁllogp?fme@ ?@51 lfs'f fé”dlator
medi um ( drich, St. Louls 51in
Gammaget| QIOQOf IV%I&@ Blolsgraerd Medidal Ve, Benmepherith an ea%gsozose

otou 5465 o 94,5 PSR s 95 Rt o ey

dose of batweagy 28nthd $E0 G@M@s @E@;ﬁdﬁﬁﬂf@@@ﬁ@ﬂaﬂﬁh the cells were seeded
concentration of 1 - run every 3
into 9&ywel mierdliyecPlatesial thg éat@lsnf ﬁboat %%O%ﬁ%“%‘g@hﬁ 9ulﬁwetwe§sel) in
& 0
the c%ﬁ-ﬁaﬁn&@{nge%@h 5p§?ﬁf€ f&E@blH@II QH«H %@;&%@g&fﬂ? c 8fd 5% CO;
in an imcnd:a’mgicnhaml:ﬁar Smesphael GheqfroémjemaMd sufdy the same way

with BI|-|[<Ir a dd ﬁtSIO cells, the feeder cells being kept or seeded in the medium specific

for the cells.

3. Cryopreservation of feeder cells

The feeder cells thus produced can be cryopreserved at below — 150°C. The
cryopreservation is carried out in the cell culture medium in gquestion using a
programmable freezer (Consarctic BV25, Consarctic, Schollkrippen, DE). 10% (v/v)
DMSO is added to the media as a cryoprotectant. The freezing rate between 0°C and
—20°C is 1°C/min, then the temperature is lowered further at 0.4°C/min. Once
freezing is complete the feeder cells are cryopreserved in liquid nitrogen in the

gaseous phase.
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Suspended CHO basic cells (non-transfected cell)

_Case 1-1g850Wi Ng serum and prot ei@xfree wesRnph@nhEhdGera && 2 co. ko

10 m nutes at 180g and adjusted to a cell
concentration of 1 x 15 1087m in HBSS (Hank's
bal anced salt solution). Then the cells were
irradiated with a radioactive radiation source (Csl137
radi ator, Gammacell 2000, Messrs Ml sgaard Medi cal
h an energy dose output of 4Gyl mn.
4 Alj%lﬁﬁt an |rré§c§2 ytolhon time of between 5 mn and 125 mn

The aa’amrrmter@posaimxmfdﬂhe bellsm@n‘gl?@r anmuﬂmﬂb@js vasiedldutiwitda Flow
r adi at | s were seeded 20 into

Cyfor@% %FQJ ¥tk 2giA "QP@t'—éF"ﬁ'E 8pmi(Réultat EPEFS Aba{Megars
Beckn§s-Counet IMiemi CIIL LU Mﬁﬁé%n)adtacloﬁg%nﬁ@a%'ﬁy'alr%7 c

medi um specific for t store
centrifaged siuringihe ekponantiahgudyethipingse andiekermtipos piS S fo atvell

concoliBfGiRr 1 £ Re'1bific e M S sell 4 etk P 2000

cells/séb@nﬁ%@b@kl@i@mhélr ?OSﬁI@h it fige S€Atteted %?hﬁusmg the "Hypersort
opreservatl on of feeder cells The Teeder cel

Optrorpr Sefclise e PxpEesed Breserniaotgin pan siemasioay bengorted
sccordfRREASRILLPRCL TR il & RS ERBl Hofessed

fluoregcEon peatein. CTWQ@ES ar&d@@lsﬁéd:l elngﬁchm&—%ilmmemtitre%tes
i s _added to the nedia a

Contaig e §eoes i BT RelS Fal Syempls st dsBpaissin ot SEWoc
medluhﬁ(lﬂw%gﬂsrﬁ‘ Gnﬁl'?lq KEM§uhs ”BE Fpe Q?Hé?de h@#&@ge{; &elg)g)ﬁltgﬂ for

free2|ng | conp
exampde ¢ bylyrigores meMm aninia|wothpanenbirea meditie Sigraselldsich, St.
Louis, Eﬂ%‘iﬁa Case 1-1466 FFText 37 Boehringer |ngel heim
GrbH & Co. KG 4. Automated cell deposition The

In the @uﬂtm@%ﬂ%@im@ ity @@ilsf’%e?é‘@eﬁ@élﬂe‘éi i L MOLY-STMII N Invitrogen
multiples) is carried out with Fl ow Cytoneterfitted

GmbH,erisahealfon Alrgsembess mHO(QﬁtM egll was dsppsitachwhich
r

cooxplekRBa Emanch e Teibalited) fongbofll oty kel M 25 een
from ZogdhesspalThgroalitsbriphipaes aadidddeadpedonbEBSBove vath an

%%II ﬁgécentrati on of 1 - 1.5 x1071nl. Then the cells
argon gsgr ahfPedMat a rate of 8000-12000 cel | s/ second

accordi ng to their position i n the scattered |ight

using the "Hypersort Option". Cells which express a
5. Deifelramrésctl@@prqm@trwtmoﬁmombumrﬁMQmegsadeg@w prediucts (for the

mAb-expressing CHO-DGH-44 used)
The antibody titre in the supernatants from stably transfected CHO-DG-44 cells which
express a human or humanised monoclonal antibody was quantified by ELISA
according to standard methods {Ausubel et al., 1994, updated), using on the one
hand a goat anti-human IgG Fc fragment (Dianova, Hamburg, DE) and on the other
hand an AP-conjugated goat anti-human kappa light chain antibody (Sigma) . The
purified antibody was used as the standard. The productivities (pg/cell/day) were
calculated according to the formula pg/({CtCo) t / In (CtCo)), where Co and Ct give

the cell count on seeding or harvesting and t indicates the cultivation time.
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10 according to their fluorescence intensity in

. Case t-1p@@l ati on to the intracelrkukarly expbeResfdingehdikitkRs 6ous co. ke

protein. The cells are deposited singly in 96-well

mcrotitre plates containi8g feeder cells. BHK cells

for exanple are deposited in Opti Pro SFM nedi um

(I'nvitrogen GrbH, Karlsruhe, DE). The sorted NSO cells

are deposi ted for exanple in hybridonma nmedium ani mal

0 - L

Exam B s 2 AE et et Syl glonofifie j98Sr calis on
the rafigring Eﬁ@lemy@ﬁmmW—M céllsnvi t rogen GrbH,

Kar | sruhe, DE). A reconbi nant CHO DG 44 cell was

deposi ted which coexpressed a human or hunmani sed

In ord&PROAlNRYatd tHd PAJYNESoMBk! dAS driefoy GthhJ ﬁr%&hcuon of the

Zoant hus sp. The cell sorting was carried out
feedergealisranpibe raploningeffinieasy #e BHRHDG-ddaellawete @ncnwn BS

" nbj
T TR —
descrlﬁblﬂhmé{I%SJSPﬁBpaTQﬁbraﬁiﬂeb@db/céilstﬂyelrﬂaﬂtétﬁﬂ" with an energy dose

up &atants fromstably transfected CHO DG 44 cells
of 20 G sth Y2 308G+, 240 Gy RORREOCLY Hierine dadishion fisideder cells

were %@gﬁgqr Q&%@ﬁﬂ@%ﬁd&ﬂf’ ﬁ:@ f@é vﬁtﬂ ?’%eli %ggﬁtr u%%)é# 285)0 cellsiwell
and stqsadwlgt amincbeatimgechérabdr atnyeswhessn t Theimuattomlagssl Bepositing of a
single 5 ARG G ALLY e AT R ORABHH: PRDHDIcraspiEesed &
fluorestzint BRAYIN( 8 #EBLribddEnd&UnkiHoad "ﬂ?Edn‘%’&% s?@e lé%ﬁ@iegﬁsﬁmn”

t he standard. The productivities g/ cell
One (Uandluldaltaédeihwearol@pngxtecbon ltlee femden |ca|l$)gv ¢qat w@eN The target

value (e MG eFisadh B e b nat afene B8l & g v n

which thiare wérasorieshdRhateyiowdBoBesh & dal oduwﬁimﬁtéﬁ an
Pharma, GrbH & Co. KG_Exanpl e 1: Influence of the

incubatipeR@fiodsd dhiger Wagks: Héepiestaning eificenciene acliewed wase between
40 andmc)%tﬂa?tﬁeefé@.ﬁg offéd ‘ﬁ‘:lﬁH&%{ @ﬁocb'@%? affs & ¢! haufe i

order to I nv He |n uence ose 0
energy during the productlon of the feeder cells on

ExamiEar FRoS RS o5 e TR nae! RBLROSKENRTEFSRY W Or G4 colls

cells"” The feeder cells were prepared as described
in thhods "Preparation of feeder cells by
In orderite ggmnare the Wpmogeneiy of the crisdones, re@@)tnaﬁbaﬁl}body-

croro i 10 SR04 908l b bl L A4 b 5 e
standapd dirakeavdiiition"¢eéthod it o fheediput haﬁ@aep@éltes:t ¥&dl kloned by the
single cell deposition method described here, in the presence of autologous feeder
cells (cf. Figure 2). For this, 6 cell pools of transfected antibody-expressing CHO-DG-
44 cells were cultivated by the limited dilution method and parallel after the
automated single cell deposition, as described under "Culturing of the cells", and then
recloned as described under "Automated single celt deposition”. The clones thus
produced were cultivated as described under "Culturing of the cells" and the product
titre was determined over the course of three passages using the method
"Determining the productivity of recombinantly expressed gene products®. The

average obtained from these three passages was used to plot the graph.
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and stored in an incubating chanber atnosphere. Then

.Case 1-1¢pat omat ed deposi ti ng of FExext Si Ngl € CBlelringAaKse /BBt Ahir@GGHdH & Co. KG

with a reconbi nant CHO DG 44 cell which expressed a
fluorescent protein, as des??ibed under Methods
"Automated single cell deposition". One (1)

i.ndy vi a cell s depqsited o e feeder, cells
Examplich Hgh inrGanedlTie o835 e terdhog nigﬁ‘e“tFeeE?'Bﬁ'Pﬂas oy

ef fi C'c@ﬁﬁ)){n[ﬁ@ifhé Eﬁpr@%’@ﬂrof@[hoﬂ%‘ébhi MRtIRS With FAES-H4¥Rd cell

well in which there were clones which had grown to

f or m &oding al}ﬁbﬁﬁﬁé‘t basechderosition of siglbaeildn peri od of

three weeks. The recloning efficiencies achieved were

between 40 and 70% for the recloning of reconbinant

By trafifextiXs MO BiG4 Calfs with aHekplassictvdotémPhighZodes the
Honogeneity of the recloning of antibody-expressing

blClstr@J@eD@te@@%@ﬂ & PIgelust aene ([CemRptant aneohomgem dHpipseent
protelﬁC'_%S @e’f %:oamrgﬁgso %(I}%lq:pog’@a‘}r‘{g%g%{%tﬁe onﬁ?hg’% one oo
both tﬁeaautlt‘.kndytdrei thet famdaa;cdant lprateinedr hhsletttellqmolm thdwridually

ot her hand de o d _and . cl oned b 5 sin
depostelf P EHBUTRRS 01 RSP leSor 1R 81 aRePeY of AdldioogeEbin RG24
feedeereII§%9{90$1%LFﬁethfo%le&%Er|b§§ bhavé. Cffbe gé@é’élt‘?ng’-bf tHeHlohdd was
cell pools of transfected anti - expressing

carrlecbpmmmg ttwee@llﬂf@*embmr@eualtuvat ed by the limted

i} u%ton gd andz arallel after the autonated
erP& g'n@eﬁ’ HH},Q t§'6n, as described under "Cul turi ng

B. )@)‘erid@mr@ethbsm%aﬁw!sttsh@n yrfR@resept asliglescri bed under

'Aut onat ed S|ng e cel eposition". The clones t hus 30

C.)Repastieg thersss @u@&tus\ff@n@w reResed PRl under " Cul turi ng
The cf%e% rbt%rt]éeiﬁ%% %ver@@rq?rﬁ {?ﬁn%ﬂ'@gg@g ée g-& %Il‘r’]}ﬁé?r%gﬁr%%g%d
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o A T S e RS
methoéd@@@nﬁzé;dTﬁP(tDeq’QﬁﬂHH%ﬁb LFrBS@r&tNﬁng'@f Pé&f{ﬁ‘ﬁ n&At el sedGene

Exanple 3: H gh 't ghput thod for generating
producm“gthe|aveeag¢eevaluelqhh@se@_\;mntmberthwe@ mmaempwmumd fof plot

flu nt .proteins e an

the oraphedbaREER ABESLFITE o Sloner aaranea e gegpcfire cabaBnes

was plbﬂtmaﬁecﬁﬁatﬁge@&@a%ﬂmdistrﬁamrohh an expression vector
whi ch codes the bicistronic expression of a product
gene (reconbi nant anti body) and a fluorescent protein
(ZS Green from Zoant hus sp.), cell pools were obtained
whi ch co-express both the antibody and the
fluorescent protein. These cell pools were
individually deposited and cultured in mcrotitre
plates in the presence of autol ogous CHO D&A4 1o
feeder cells using the nethod descri bed above. The
depositing of the clones was
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carried out using three different criteria. A)

. Case1-Pepositing all the livirmgreel | s B.) sRepasintdnaig phah@ c20%co. kG

nost strongly fluorescent cells C.) Depositing the 5%
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42 PATENT CLAIMS 1. Method of cloning cells,

L Caset-Gfar acterised in that fewer than 5 meediinmgd: ingheit BalnS cRgHE Co. Ka

deposited in a culture vessel in the presence of
aut ol ogous feeder cells undég 5 serumfree conditions
and cultivated and replicated under serumfree
| thigas. 2. Method according to claim1,
PATE@ﬂQ&E%#@Sised in that only one (1) or two (2)
mammal i an cell(s) is or are deposited in a culture
vessel under serumfree conditions and cultivated and
1. Methpdiof glasing pelish ehprastarised inthatfewkotanss fresraaliaricells are

bbb S LSS 0 ol RO L
sermamfedd amnditdns ané dlftResdd 86d réplratdd UndE 6RFESted fonditions.

the presence of autol ogous feeder cells under
serumfree conditions and cultivated and replicated

2 MAPBSSCESIUD 1S Btk 0Tmod o i R RS
mayomatisp aet{sh g yr depdsidsidd i aroriltupnvessel andéesdransires
0. 5. Method accordi E}% to one

cogd i“gf‘og%engnﬁbga%ﬁ %ﬁﬁ?gﬂqeﬁ@ﬁi duthe pregrage phautologous feeder

cePNRESPUHIHNIBLY c888BsHE €d hanster cells are CHO or BHK
cell's. 6. Method according to one of lains 1 to 4,

characterised in that the correspondingly deposited

. | O cells. .25 7. Method .
3. MRS BRI Gim . BidiaRiEnseian Biat e 1 ¥BBRSBammatien cell
is dépaisitelian acauitLes Pegsti gthe slesestd eflaiRBHUs38e8& defls under
are replicated in a serumfree suspension culture. 30

sergm{fieerrnciiinsranich guttyataskany repligaiasl undes serum-free conditions.
characterised in that the feeder cells are
non-adherently cultivated cells which have adapted to

4. Medaodiaetorengriedinerof Cadas 1-td4% GhBFaesitise4BinBheththenger
I ngel hei m Phar H & Co. KG 9. Method according to
COF&%%?@@%C#QO%%W RUGTLERS PISAMBer RAMONERIPEFIOMa
celgel | s are wused as feeder cells if the correspondingly

deposited mammalian cells are CHO or BHK cells and
nouse myel ona cells are used as feeder cells if the

5. Method according to one of Claims 1 to 3, characterised in that the
correspondingly deposited hamster cells are CHO or BHK celis.

6. Method according to one of Claims 1 to 4, characterised in that the

correspondingly deposited mouse myeloma cells are NSO cells.

7. Method according to one of Claims 1 to 6, characterised in that the
correspondingly deposited mammalian cells are replicated in a serum-free

suspension culture.

8. Method according to one of Claims 1 to 7, characterised in that the feeder cells

are non-adherently cultivated cells which have adapted to serum-free medium.
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correspondi ngly deposited mammalian cells are NSO

.Case 1-1dg8| | s. 5 10. Met hod acc6Fitng t 0 on@oedingeOh@ihd¥BPrarmt Gmid,& Co. KG

characterised in that CHO cells are used as feeder
cells if the correspondingI§3deposited manmal i an cell s
are a CHO cell, in that BHK cells are used as feeder

o, MEbl Bkl FRERRL e TR TR At e
use¢ lasFebdert ct@|slpth@caoh@§p@ﬁdm9m Yo RS ink ﬁﬂn@aﬁ%u@are CHO
cells are NSO cells. 11 hod according to one of

or Bt gellsiand meisedhyelgnEceelisareiusediast feeter cells if the

oG FaRaN PRo e R AR B W% G0o 1 ecder

cells per m of rredl um 15 12. Method according to one
characterised in that t

10. Medapq BBHORMIEN YR GTTE (RnsRPradeisad s tRECHO colls are
6
usgg :altsgé,‘kécﬁﬁdce(?)”isq th%@o'rr%@%ﬁrqci: Blytl\ietpﬁg 398 Adrhhafhin gels %ﬂ% a CHO

_ medi um according to
celbfin ¢hati BEK tells at@ used as dedderi catid iﬂthetcba’espdm:lmglqldémosﬂed

maafes BEl i HEIK S Epats N cORe e o ocr e e
corrégporkfiiald @Eﬂﬁgftéd%ahﬁﬁéﬁ%ﬁ B8ILAreQSH eapoNdi ngl y

deposi ted K cells and 10 to nore than 45% duri ng
the recloning of correspondingly deposited NSO cells.

i.n tein_ in
1. $Bstigd EBRAGG R oft BELRRE Fi T ediaPesiin BT B hethha
correspbmnng@ @épdﬁﬁﬁﬁhalﬁmaﬂléhb‘éi@ ard piglicatediein Qh@brés@n@éefm 00 to
qﬁm sfor a protein o interest ; b) t
200,0 Cf 58 %E?r@ﬁfﬂé‘e&%ﬂm under serumfree cond|t| ons
which allow replication of the mammalian cells; Case

1- 1466 FFText 44 Boehringer |ngel hei m Pharna GrrbH &
12. GiethedGacpoiding tebne at Eldimaer tat g reHaraderipecinathablihe

correspifipgl Ui urtnaion calls Bre cullvaigravueplstanerto a

density of 4 x 10° cells / ml of medium.

13. Method according to one of Claims 1 to 12, characterised in that the recloning
efficiency is 10 to more than 65% during the recloning of correspondingly deposited
CHO cells, 10 to more than 50% during the recloning of correspondingly deposited
BHK cells and 10 to more than 45% during the recloning of correspondingly
deposited NSO cells.

14.  Method of producing a protein in mammalian cells under serum -free

conditions, characterised in that

a) mammalian cells contain a gene of interest which codes for a protein of
interest ;
b) the mammalian cells are grown under serum-free conditions which

allow replication of the mammalian cells;
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serumfree conditions; d) the suitably deposited
e il i an cells are replffét ed i n t Heshpessbestheie Phaghk GmbH & Co. KG
aut ol ogous feeder cells und%r serumfree conditions;
e) the replicated cells are dul tivated under
serumfree conditions in which the gene of interest

I 8 exp; ; e i h i t

t Do ¢ R bastiup (e C Rt rd Mo el BBl F o
super ni@eaatmamhatian icklli@) ard Jepdditeidd acfellwidtpas vegseh under
reconbi nant gr otei.n in manmal i an cel |l s under

ser umﬁ"é‘@'@ REPPHIYRRS. char act eri sed in that a)
ngymal ﬂh@rbbﬁt%blysdei{oﬁité% ?rfélﬁﬁﬁ%ii&q cWid gre‘g\')egﬁﬁégew % presence

codes for a prot terest; 1

t r ansf@awdlogausrigddan cebs Lndar ssrgmefvee toditiorser um f r ee
condi tjons ,which allow replication of the transfected, .
Vs i opibalefitelt ofF pultefiinRE sSpb T Beanyipnsgs which
2 or lthbrgumef sqhtefbst PERHEE 8. fid s are deposited in a
cell culture vessel with autologous feeder cells

Uhder Bea@nerpreduetdnihan isalatedion) therrells draiedipg ting mgnybrane
depos'drqﬂe%ﬁllej!é% ﬁpeerﬁf‘%htﬁﬁ‘iﬁﬂg@%t he presence of the

aut ol ogous er 'cel m free conditions;
e) the replicated cells are grown under serumfree

caondi tions in which the gene of interest is
eﬁgr eé\é%@méﬁ&fﬂ?arﬂ%& FeEnbinaaUReteis in mammatismeels under
f t 5 I e 25 supernatant and
p%e?%iﬁge.%ggﬁlﬁ%@%’h%g%%ﬁ%ﬁﬁgth?f) claim 14 or 15,
dhar ach@ninsalidini aells et transfectqubivith ac)enenkiyich @odeé Ir a protein
singl e namml ian cell is deposited in each cell

L INIELSE) |

cul turX 30 17. Method according to one of

®)ai mhd drahefelfed RARMASIST béi%der"ergr?mturfdlé?semﬁﬂﬁ%lei Hhditions

cell deposited additionally codes for a fluorescent
pr ot eiwligh allewseplinatinalof dre trensfectesiesdist ed are

posi: - I nti,ng in cel ulture
Tiscel SR taEE et CBreipRtihar 28 ¥ Pt i T
Boehr inmgramadliag elkclieare 8bpositedGnidtdl &uiur&Gedsel With autologous

(I\:/ﬁgpgg?%%ﬁg‘%’gisircﬁ%dt?ﬁ%é)r%geeorﬁ;@%}#ﬁni%ﬂéﬁ E:gl |1§ are hanst er

o) OUSE cHHEEIRIKGY Weposited cells are replicated in the presence of the
autologous feeder cells under serum-free conditions;

e) the replicated cells are grown under serum-free conditions in which the
gene of interest is expressed; and

f) the gene product is then isolated from the cells or from the culture

supernatant and purified.

16.  Method according to claim 14 or 15, characterised in that under point c) only

one (1) single mammalian cell is deposited in each cell culture vessel.

17.  Method according to one of Claims 14 to 16, characterised in that the
mammalian cell deposited additionally codes for a fluorescent protein and the
mammalian celis deposited are deposited by FACS-based ceil sorting in a cell culture

vessel under serum-free conditions.
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5 19. Method according to claim 18, characterised in

. Case -¥%fat t he hanster cells &f@XCHO  or BBHiKyec Bdehgm PRMn GmbH & Co. KG

Met hod according to claim 19, characterised in that
t he nouse nyel oma cells 65NSO cells. 10 21. Method
according to one of Clains 14 to 20, characterised in
that the feeder <cells are non-adherently cultivated
cells adapted to serumfree medium 22. Mt hod
18. adetitad] ag:ordingne ok dEIGlhiIs 14td 07 2harsfiafidsd BY thaethd N
that hamster 15 cells are used as the feeder cells if
mammﬁ@mﬁﬂ%rﬁé}@”&tﬁ'{ Qr mpgsepyelemakrlisel s, and nouse
myel oma cells are used as feeder cells if the
mammal i an cell(s) is or are NSO cells. 23. Method
19, ddetirodi axgrording taichairh4! 8, ehaeactarividan et the thanistéhed|sGre CHO
BH Ils are used 20 as the feeder cells if the
or {ian cells are CHO cells, in that BHK cells are
used as the feeder cells if the mammalian cells are
BHK cells and NSO cells are used as the feeder cells
20.  iMethes anoonding sm cleéh| 19, aharaiBised ih shat2he mdaideodyeloma cells
amaN$ﬁ§§ ing to one of Clains 14 to 23, characterised in
‘he sorted 25 and deposited mammalian cell(s) is
or are replicated in the presence of 100 to 200, 000
feeder cells per m of nmedium 25. Method according to
21, dvethed agearding ieopg 02ﬂ3|alm$a1‘htﬁ 20, chagacterisethin thabthe feeder

ool S LA PR A7\ 2 oS

m of nmedium 26. Use of a harrster cell as a feeder

Case 1-1466 FFTex t 46 Boeh
- ieliod T¥Brand (R onwel Slimsct o braerar'e6sal & rebhamster

cells a?@@%éﬁta%rth(% ?é’edlé?' deflgtr th@%ﬁﬂ@éﬁ.ﬁé cefd brd I-@)SFE&‘FF# l:é‘lls and

or chemcally iInactivated e accor |ng t
mouse gygtored cellhareagsast &s ézbden celimif théenamammatiam cekis) isi ar ar5 NSO
cells adapted to serumfree culture conditions. 29. Use
“according to one of Clainms 24 to 28, characterised in
that the hanster cell is a CHO or BHK cells or

descendant s/ derivatives of these cell lines. 10 30.
23. Methgfl aggording txelpind 44022 gbgracderised in that CHO cells are used

as the feeder cells if the mammalian cells are CHO cells, in that BHK cells are used

as the feeder cells if the mammalian cells are BHK cells and NSO cells are used as

the feeder cells if the mammalian cells are NSO cells.

24.  Method according to one of Claims 14 to 23, characterised in that the sorted
and deposited mammalian cell(s) is or are replicated in the presence of 100 to

200,000 feeder cells per mi of medium.
25.  Method according to one of Claims 14 to 24, characterised in that the sorted
and deposited mammalian cell(s) is or are cuitivated up to a cell density of 4 x 10°

cells / ml of medium.

26. Use of a hamster cell as a feeder cell.
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31. Use according to claim30, characterised in that

.Case i-t46e NSO cel | is physicalFFgxor chenb&adndeyindeRas bravhabigih.a co. kG

15 32. Use according to claim 31, characterised in
that the NSO cell is adapteflto serumfree culture
conditions. 33. Conposition consisting of a serumfree

o7, A RSP, COPRA e b A2

or cheatahoBadsydtedt he 20 mammal i an cel | s capabl e of
di viding. 34. Conposition according to claim 33,

wherein the conposition contains only one or two

ian. I f dividi in.th t .

28 TREBLGDh ity AEBF 27 coPratlsliat Pinat e Faiisr S5 is
adaptédo shanaftercuiere tohdifidis t he conposition contains
hanmster cells as feeder cells if the mammualian cells

- capable of dividing are CHO or BHK cells and the
29. gg%)géélc%rkj{ﬁﬁ etﬁgrﬁt?frdglr@lam%"ﬁg td%8! Fét%b%é%iirgl Ttﬁlﬁéig%@ster cell

ian cell's"capa

is & CiNS@rcBHKscell3 @r 8 scéludgras/iderioativesagtickdtgcdiblimdsal m 33 or
34, characterised in that the conposition contains
CHO cells as feeder cells if the mammalian cells

30.  CaRAb 4h Nisoddai £H Qge@de?ggggo cells, the conposition

contains BHK cells as r cells if the mammal i an
cells :Case 1-1466 FFText 47 Boehringer Ingel heim

Phar HH. & Co. apabl e of. dj vi di re BH ,
31, OB &Rarino e b o ePee st m el hediedpy Righysicaly or
chemitsigdaactiegéds if the manmalian cells capabl e of

di vidi ng are NSO cel | s.
32.  Use according to claim 31, characterised in that the NSO cell is adapted to

serum-free culture conditions.

33.  Composition consisting of a serum-free cell culture medium, fewer than five
mammealian cells capable of dividing, and feeder cells which are autologous to the

mammalian cells capable of dividing.

34.  Composition according to claim 33, wherein the composition contains only one

or two mammalian cell(s) capable of dividing in the culture medium.

35.  Composition according to claim 33 or 34, characterised in that the
composition contains hamster cells as feeder cells if the mammalian cells capable of
dividing are CHO or BHK cells and the compasition contains mouse myeloma cells

as feeder cells if the mammalian cells capable of dividing are NSO cells.

36. Composition according to claim 33 or 34, characterised in that the composition
contains CHO cells as feeder cells if the mammalian cells capable of dividing are

CHO cells, the composition contains BHK cells as feeder cells if the mammalian cells
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capable of dividing are BHK cells, and the composition contains NSO cells as feeder
cells if the mammalian cells capable of dividing are NSO cells.




