yt. 1 Method for recloning production cells Field

g of the invention 5 The present invention rel ates to
the field of cell culture technol ogy and concerns™
met hods for replicating/choning cells, preferably
cell lines, which are of inportance for t he
producti on of biopharnmaceuticals. The invention al so
relates to nethods for preparing proteins using

cells which have been obtained and replicated by

Method; fmnfﬂmﬁlonQUEt i@&peellsi ng, and al so conpositions
which allow replication of individual cells.
Background to the invention is For the

Field of thé @wRgitiegl 0gi cal production of biologically active or
therapéutic proteins in mammalian cells, so-called

5 bi ophar maceutical s, the corresponding mamal i an cell s

. St t f t d Wi th
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differently transfected cel i s nornal yotaan

the produgignetl GiePhamaceUtivals. Ehe mveatdom ﬁl@ogetqm b inethads for

n
preparind bl S Ueir s QMEh e 1 dthpfee BiduBeliriter yngiisual
10 cell depositiag, aa@msgrmmpemyom ahion am @plitatorodhigivivard cahow
a high specific productivity of therapeutic protein,
(product formation etc.). As there are mllions of
di fferent product- expressing cells, it is critical
to be able to analyse a plurality of cells
Backgrounstiioihaavantioni t h a  hi gh t hroughput and using
automation in order to be able to sort out suitable
25 candi dates (single cell clones) which both grow
15 Forthe bmmﬂcﬂcﬁgiséﬂm‘o@@dldﬂ Sibivlogicdigtive BF PRASS et Br8feins in

process of single cell isolation an
mamma"@ﬂ t?@dﬁlthQrﬁ@'i%b'P@hﬁ%@\?ﬁté@a'Setf‘cﬁwﬁ:f?fge%ﬂondm wamgalian cells

are stably/ [réﬂ%%@oeﬂztf? BINA d@@deffllo?ﬁji o ealsgetiyg protein (o its

uor escence-acti vat e sor I Ng
subumts)eﬁtqﬂtbe tapstectian pgotdes @pp@l&fsnudinnefof differéhity aaesfetd

celis is ndtfi dbté Ref, Trer Qo Hsourbieatar e Pras st aiciont
20 productioBldl8ings i@ Rthel teMin & libSiGPbf &fli c‘ff‘@r‘?é’soﬁvﬁfbh on the one

victoria, Renilla reniforms or other species,
hand growg/epy stably and on the other hand show a high specific productlwty 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 sujtable

2

Lh

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 flucrescence-activated cell sorting (FACS) for
30 example, by linking the expression of the therapeutic protein to the expression of a
marker protein, for example . For this purpose for example fluorescent proteins and

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



10

13

20

25

30

for exanple the red, yellow, violet, green
fluorescent proteins or the variants thereof of
non- bi ol um nescent organi sns such as e.g. D scosona
Sp., Anenonia sp., Ca vu/aria sp., Zoanthus sp. nay
be co-expressed in a cell together with the
t herapeutic protein . Conclusions may be drawn from
for examma the (e, d@ﬂ@\ﬁcélola’ﬁt@ﬁ@htﬂucmesctamt pboteime @ pies vhiiants thereof
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conditions, individually in culture vessels, e.g. in
t wells of micratjtre | at es, under serumfree
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e undef fitodeA o dleiiyreifacd kel Bitireiconigons Batidialan cytture
vessels, begtaheh@h&ﬂ@@ﬂrﬂéroﬁ?b'pﬁt@scl%dler%ﬁﬁrﬁﬁﬁée c@t&é%ha[tllons and

trient/growh factor requirenment at a

effectnve@erﬁ |1q:§}|rgn(ﬂ¢ca@nmgbtr@@gelﬁgglycﬁ feveesils, mve)mnqﬂaﬂesﬁumn 5

[ d] t oni n act
ool are fepeikd % b 80 PR R0 A e e
cannot replisatengt &l or ke lezisd canmetirebieee effferitBC OTHRY R&¥on for this is
Odtﬁ?g |o cells _is avoi ded by generating cell clones

Sus?ede@{/‘ t %eé‘éte Aicelipsr! seniasts, a sreatarautrentigiowtimiactor
requireme | di-u

vt 1030 500 5 ST 53 T i
diffusibleggignaliand eansiitioning facborser to obtain, in statistical

ternms, a culture consisting of genetically identical
ceIIs(rrethod: limted dilution). On the one hand

In the pribhiag th‘@bi’d&ﬂemfoffs%@urﬂfﬂé‘egsﬂ ﬁlet (':éTPciGﬁﬁHg ﬁ%’&%%eaﬁ‘oned
the other hand it usually Neads to génetica
recomb:rﬁﬁ@g EresfEtien eelisiscacpided bumereamg: ¢edl clpmexcbp Ehe Kmited

t (oF:1 |on ot on ctual _

cition w58 A, BB EEG) o 216 LR 100 0B B e 3F e e
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btain. | ar eﬂ&(ﬁ@iral |y characterise limted robust ness
obtain, in gia TS, poultpes ﬁ%mﬁtﬁtmm arteticatigtidenticapoels (method =
limited dif8 LS

AR5, BRSBTS TP v e on

the otherctmmdohwually leads to genetlcally heterogeneous mixed cultures, as the
process is based on a statistical calculation and not on actual cultivation of
individually deposited genetically identical cells. These heterogeneous mixed
cultures are generally characterised by limited robustness with respect to

fermentation and a heterologous expression profile.

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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be generated by the individual depositing of
serum adapt ed adherent cells. Thus, Meng et al.
(2000) nention, for exanple, a nethod of depositing
i ndividual, 3 adherently3rowing CHO cells in
serun}containing medi um The net hod descri bed by
et al however, has nmmjor di sadvant ages:
adhefen%\éegwégﬁ HPreellsdm éeré»rﬁ&@oata:mlhg m@ctwns The meethab aisisotiised
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roduct i vit cells and the product quality (cf
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, al so known as eed t'he cu

alia, Kaugnagm et ebn2091; Mueiaregatel 939).it is possible to
i nfluence the growth characteristics of cells for the
better or, for sonme types of cell, to replicate them

By using mmmb%ntcr@nls £l8b kbR N RictEPBSIS M tHer@Jitl\fdtfoﬁtcﬁtdb

npl es i ncl ude human- nouse of nouse- Nouse
growing %%M 4 i¥ presikle tosniyenge theggowthscisaraoerisie of @llsrfar !she

ter o 535184543 LS, P L0 o Uyt oo or o

first time vaxaroplestinaiode hueddrsmodée drmgoldgimotise dlvbrida®8%ells (Hiinak
, 1996; Gigoriev at

1997; P |
et al 198§eﬁé0§gg§t1 QEEr;:gwéqy l@(atg]%%ytegﬁg(%%pezmlgmd reenl, 1975; WO
9
9954435?%8@?%\2?@&43 et 88% 3% %)35‘5\?¥?H5$settun%§ﬁeﬁg ?\ﬂ/ggelf,ng Lim
et al., 20@%| Rexraad alsliall 897, d%derhgset dle @BMCrigofiewet ah, ’r% Zﬁanchez

otal, 19BEIENETLER, 6 | BRI GF) 10 R oLl lEtfres o
, 1983:dBroalirs peal, &1 989 eF b @RI lard u@@ﬁ;ﬁ@%@ﬁ@ g%w H doffmﬁh Pas

V|tal for about 2 to 3 weeks on aver age.
been chegreally ar ehysialy arfasted ayuoh bave icwél”wscmmty for cell division

as the re&%f’&‘f‘ 8 sgé&?% 1 ﬁ‘?et%tt %:Lu? ap%&ﬁﬁeﬁm ﬁgwag} ylgé]?%roa%%{t 2t 3

weeks onoavarage Feddert bel& @reotivub spihsapable.of lréteéﬁﬂg@éﬁtl’ﬂbromotmg
ous E‘“ mary c For this 25 purpose the feeder

factors infEhegtia EqE LandvS prabianeunEoLTSWIng! RoRersatdchels
or oven MBSk gfow TR G HIRERH oA IRGEALL Wi
purpose the feeder cells are plated out in a culture dish as a so-called monolayer.
Then the adherently growing cells which are to be cultivated 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-ajindole-4,7-dione,6-amino-8-[[(aminocarbonyl)oxy]
methyi] -1,1 a,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



between the feeder cells and cultivated under
standard conditions. Feeder cells nay be prepared
for exanple by irradiation or treatnent with
mtomycin C

(azirino[2',3" :3,4]pyrrolo[1, 2-ajindol e-4, 7-di one, 6-a
m no- 8- [ [ (am nocar bonyl ) oxy] 40 net hyl ] -1 1

a, 2, 8, 8a, 8b- hexahydro 8a- nethoxy 5- nethyl , [1 aR—

(1la. al pha, , 8. beta., 8a. al 8b. al p CL] (9d
mQ‘BQPBmS dHlingk et ph34987) \rerée@n dewrsbe indaeder cseyiil systems. In
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cefipakd FACPbadedicel Beleciien hag ddAbed. Hiinkki st zand 967£f0r example
macr op hag (H inak et al 1987) have been descri
desgribeade ioem efﬁs‘r'ef!ehe 3P0 5¢ dmwefeeureﬁlowrerpftaﬁiélerenﬂy growing
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a recloning efficiency of 33 to 57%in the recloning
of adherently growing hybridoma cells starting from
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viruses, bacteria or mycopl asms. Moreover,
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Summary of the invention

One aim of the embodiments disclosed herein 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 celis,
preferably from one (1) single cell. In particular, the aim was to provide
corresponding processes for recloning CHO or BHK cells originally isolated from

hamsters and myeloma cells originally isolated from mice, e.g. NSO cells.



the feeder cells is no | onger guaranteed. Summary of
the invention One aimof the enbodi nents discl osed
herein was to find an efficient recloning nethod
whi ch al | ows production-rel evant mammalian cells to
be replicated under serumfree conditions and in
suspension culture, starting fromless than five
cells, preferably fromone (1) single cell. In
particular, the aimwas to provide correspondi ng

A furtheeaize of fherembotiondmg diSddsed H3kinaead ® rovidienedrhyositions

i.sol ated from hansters and nyelonma cells originally
Whl%mé’tk@d’f rassinierte garmg oyt thesepiEesnanding reslaning Mgthedsnparticularly

th¥e fol FABRAG RS, 8t ARARBGHAISHE Rwas Lo provi de
Cc It

onp03| oSsible to carry out the
correspondlng recl oni ng nethods, particularly those
for recloning hanster or nouse nyelpna cells. These
Theb¢ ebjactivss arecachived by niganseeiitbe objadiedisbiosed hierein as defined
. discl.os herei,n as define in_the tent. cl ai .
in i AR aEEa T, et Seha bR ane ettt BRGS0 kit cloning
celid, aph&@in &ffdvwer tie 5ehammalif\wRils bi‘t@ﬂe&:e’ﬂ%ﬂ‘m'a' @Mkure vessel in
cells are deposited in a culture vessel in

thep@senee obautglngens jeeder eallg aindeesersinyfige pogé:tlgns apdeultivated

an BRI a8 e o 9, PSR i mammater

cellparsichiitated & hSetura-freapsigpaineibn cutiars andie) wheeein the feeder celis
suspensi on culture and c) wherein the feeder cells

arg PaN RSN ceiveEcerlis W@PB #ave adapinei terserdwdree medium.

adapted to serumfree nmedium In one enbodi nent,
there is provided a nethod for cloning cells,
in oheaeatiodimseil thare tis ptovidashe methad féri adening ceﬂsa mlargcterised in that

fe\%qreth%rgbg% Ez.r%ﬁe?raﬁfgm 13%@%%@%@@%12{? éeragfy hamster or

md?fsé&ﬁ?é]@rr@fcécligeﬁt%r d&idied uﬁ ted Breahite of fee%‘éfr ebRg Pieferably of
ori gi in a culture vessel under serumfree

aummmta @igin ARk ewlfure weseel under segpnifias eanditinnsrand cultivated and

rerTRElHR {485 SRR AL EnqliBr 208 R BRI brer s
. providdds chﬂe@:@ndm? Bricezel fbsrddiding SHOT el BSHK @élls (NSﬁﬁster cells) or
cells (rmuse nmyel oma ceIIs% preferably when

NSgells (rauserpyioma eallshiye %ﬂ@ﬁt"\ﬁ?ﬁﬂ hegelismre ﬂlﬂﬁe which are
SR SRR i ey RUGKRE" bt et
in the event that the mammalian cells which have
Anoﬁ‘neer} edn%?gdsni'nte%gp?onv?deasr %rt’cﬁe k&ge %lf %2%%1;86} cells as feeder cells in the
event that the mammalian cells which have been deposited and are to be cloned are
also hamster cells, particularly CHO or BHK cells. Mouse myeloma cells are
preferably used as feeder cells if the cells which have been deposited and are to be

cloned are NS0 celis.

in another embodiment, the disclosure relates to a corresponding process for
recloning CHO, BHK or NSO cells, which is characterised in that CHO celis are used
as feeder cells if the mammalian cells to be cloned are CHQ cells, in that BHK cells

are used as feeder cells when the mammalian cells fo be cioned are



al so hanmster cells, particularly CHO or BHK cells.
Mouse nyeloma cells are preferably used as feeder
cells if the cells which have been deposited and are
to be cloned are NSO cells. |In another enbodi nent,
the disclosure relates to a corresponding process for
recl oning CHO BHK or NSO ceF which is
characterised in that CHO cell's are used as feeder
cells if the mammmalian cells to be cloned are CHO
cells, inthat BHK cells are used as feeder cells
when the mammualian cells to be cloned are 5a BHK
cells, and that NSO cells are used as feeder cells

BHikealls, iradrthahbiSOselisare sised @sieederil when feaneairalian cells
esses are characterised by a good
togggw%ﬁiﬁ%82§§?géggcy of nore than 10% preferably
nnre than 20% particularly for individually
anot her, enbodi nent, t he

T desigtpiacensss aﬁe" ERRet R aagpeew%ﬂpﬂ@g efficiency of more
thaﬁT ﬁ@%‘ BRG%rHiy PﬁHr@ tﬁﬁﬁgng%arﬁ’éﬁélﬁf 'iﬁ( A; %pgﬁoﬁted cells.

% partlcular y pref 'y nore 't
Acgﬁ@ﬂmqEbawﬂhereﬁ&hunnemwmeehmdosedneekxmmgnmﬁhﬂdsmuuaﬁ
than 70%. yet ref than,80% In this
recg%ri\lgglegf@%'}/ﬁynﬂno @ﬁa@nﬁ o %F%ﬁ{)@dn?‘@ H6Pe t han 65%
in the recloning of |nd|V|duaIIy deposited CHO
cells, from10 to nore than 50%in the recloning of
i ndi vidually deposited BHK cells and from 10 to nore
than 45%in the recloning of individually deposited
NSO cells, are regarded as efficient. If nore than
one (1) cell is deposited per culture dish, for
exanpl e two, three or four, the recloning efficiency
for the cells in question is above the val ues
specified for the recloning of CHO, BHK and NSO
cells. In another enbodi ment, the disclosure relates
to a correspondi ng process for recloning mamalian
cells, particularly hanster or nouse nyel oma cells,
wherein the cells to be cloned are replicated in the
presence of 100 to 200,000 feeder cells per m of
medi um The di sclosure herein also relates to
processes for producing proteins, preferably



reconbi nant proteins, in serumfree non-adherently
grow ng manmal i an ceils which have been grown by one
of the disclosed cloning nethods, particularly the
production of reconbinant proteins in correspondi ngly
cl oned hanster or nouse nyelqga cells such as for
exanple CHO BHK or NSO cells,” under serumfree
conditions, conprising the steps of a) culturing
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| ess than 5, preferably one (1) or 2 of the

correspondi ng manmal i an ceI s in one (1) cell
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f [ tivatin her lLicated
mﬂ@@ ﬁi%%@%ﬁ%ﬂk@@ﬁs J?éjmrbﬁoe%ﬂ% 'iweaﬁs‘i ﬁ'atc_he recloning of
lna‘i\lﬁdl.‘féll yIdEDodREE N0 bdliC RS fedaPd X BE BRR C.tl?‘mrﬁ]hefnsone (1) cell is

recovering and purifying the gene pro _
depogitad k1 auiforeydish, trr exampe &80, thresnot foer,dbé Irscloning efficiency for
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NSO éalishod of producing a protein in mmmlian cells
under serumfree conditions, characterised in that
(a) mammal i an cells contain a gene of interest which

: t e t to. (b) th nal |
n S864F8r EFpoBIBEAE BioReih L RS o a5 bl for
reciotiogmaramialisaicens ;sém&@angmmlteraﬂ i@ldeSinyeloma Bells, wherein
each case fewer than five, preferably four; three,

the ¢giisdp berfdopad arg repligatad RdhAEresence| 1(0@’(0@@ 000 feeder cells

n a cell culture vessel under serumfree
pEaldongl wegﬂjsm (d) the suitably deposited mammal i an

cells are replicated in the presence of aut ol ogous
eru free con

The BTG el LG <35et b UGS o8 0 OdaF Btk TPl s, preferably

rec@ﬂftﬁlgéérltgﬁ?étélried‘m'séhﬁmﬂ%e AR dAErdrl fr&Wing Hammalian ceils which

have been grown by one of the disclosed cloning methods, particularly the

production of recombinant proteins in correspondingly cloned hamster or mouse

myeloma celis such as for example CHO, BHK or NSO cells, under serum-free

conditions, comprising the steps of

a)  cuituring mammalian celis which express a gene product of interest, under
serum-free conditions, which allow the cells in question to replicate;

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

¢) replicating the correspondingly deposited cells in the presence of autologous
feeder celis 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.



(f) the gene product is then isolated fromthe cells
i ncl udi ng the nenbrane or the culture supernatant
and purified, wherein the deposited nanmalian cells
are replicated in a serumfree suspension culture
and wherein the feeder cells gre non- adherently
cultivated cells which have a apted to serumfree
medium In a further aspect, there is provided a

nmet hod of preparing a reconbinant protein in
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replication of the transfected cells; (c) in each

case fedBtere®an 5, preferably 4, 3, 2 or 1

transfected mammualian cells are deposited in a cell

cul bur e the sanmalien calls aregrows yndsi serwetfies canslifigns which allow
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dep03|te are replica t he presence of the
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is expressed; and (f 2 t he gene product is then

i sol at ederymrreseordilions;or fromthe cul ture

supernatant and purified, wherein the deposited

manfdil i dhe seitdbdy deposibpilmmatrmlam nelis arerreplichiaskin the presence of
suspensi on cul tu and er,ein the feed'ilé{ cells are

non- adhUQIPgQHs '%89??%1%@'"8%??@%‘?%0 {13 dapt ed

to serumfree nediu SSi on i

r edBhbi ﬁgqs,ferélgﬂ‘gdrg:,e gr@(c g&p{f@ﬁﬁrﬁgyr@—?{@e conditions in which the
transfe n%rbf te ?IS%%@ Haéhd:el Is with a nucleic

aci d whi the gene product of i nterest.

e TN R a—

cel | CU|thelbﬂltu/r%$ﬂpbmutér’ﬂ ahdedeifiedel | s. Preferably
non-

wherein the deposited mammaiian cells are replicated in a serum-free
suspension culture and wherein the feeder celis are non-adherently

cultivated cells which have adapted to serum-free medium.

tn a further aspect, there is provided a method of preparing a recombinant

protein in mammalian cells under serum-free conditions, characterised in that

(@ mammalian cells are transfected with a gene which codes for a protein of
interest;

(b)  the transfected mammalian cells are grown under serum-free conditions
which allow replication of the fransfected cells;

(c) in each case fewer than 5, preferably 4, 3, 2 or 1 transfected mammalian
cells are deposited in a cell culture vessel with autologous feeder cells
under serum-free conditions;

(d) the correspondingly deposited cells are replicated in the presence of the



adherently cultivated feeder cells are used. The

di scl osure herein also relates to the fundanental use
of hanster cells, preferably CHO or BHK cells and
nouse mnyel oma cells, preferably of type NSO as
feeder cells. According to a preferred enbodi nent,
there is provided the use of cogpesponding cells

. adapted to serumfree culture conditions. In a yet
further aspect, there is provided the use of a

cell. a e rised in that
ﬁ#ﬂgﬂgﬁﬂﬁgff H@i QH?%? %ﬁﬁﬁpge cultdre
c on@e)t | OB replidatéd &élisl dre igrsvinh BhdStHeferh-frele InRlitloRs in which the
provi ded the use of an O cell as a feeder cell

The di scpeRePkiniares is expressed; @donposi ti ons

St | I

i hg% g?éne}r?ﬁu& {hgﬁ?scog %d erH'J thg Slis &Efgﬂnlil moe cuiture
and f eedeuperabiant and batifghus mnth the drvrsrble

manmmal i an ceIIs The di scl gsed ﬂrvrsrble manal i an
cel Moergip the deppsitedmammalian selip eeyrarlicatad i3 perim-free
gro K
oo EUg E**’%QPWF%*%‘%‘@%J&FE?&S‘E'?%@ etk Bpprently
t wo c(Riyvatenaratisl whichdedvesadagiead Ite sefurdifreal nregirurnn t he
culture nmedium The divisible mammalian cells are
preferably hanster cells such as for exanple CHO or
BHK cells, or nouse nyelona cells, e.g. NSO cells.
In anot her aspect, there is provided a conposition
consisting of a serumfree cell culture nedium
fewer than five mammalian cells capabl e of dividing,
and feeder cells which are autologous to the
manmal i an cells capable of dividing. 7a According to
anot her di scl osed enbodi nent, the conposition
contains hanster cells, preferably CHO cells as
feeder if the divisible mammalian cell(s) are CHO
cells. If the divisible mammalian cell(s) are BHK
cells, the conposition also contains hanster cells,
but preferably BHK cells as feeder cells. If the
di vi si ble mammal i an cell (s) are nouse nyel oma cells,
for exanple NSO cells, the conposition also contains
mouse nyelonma cells as feeder cells, and in the case
of NSO cells preferably also contains NSO cells as
feeder cells. Surprisingly, it has been found that by
usi ng suspended autol ogous feeder cells, single
mamal i an cells, preferably hanster or nobuse nyel oma
cells, can be :



deposited in serum and/or protein-free nmedi um and

grow into cultures and thus the above-nentioned

di sadvantages in recloning, for exanple by limted
dilution, or the 8 adaptation of nonoclonal cel

lines to serumfree growh in7suspension culture can

be overcone. The di scl osed process nekes it possible

to deposit corresponding mamalian cells in cells in

Tr@eexmemi@e of arecanbinBntgene poddkiek aksiol requieds thedtransfection of the

ctio SO th no need to, ca
{n ag&eﬂ ?‘"étg‘ n].jglgﬁﬁﬁl cfbpo%?%fogltlp‘e geps product of¥nterest
production nmedium as would normally be required.
This |l eads to a substantial shortening of
Thegnamapatiantcells ves foa@xRmployy se¢paretdabnyaliiyior by FACS-based

SoBREA HERGHEAI R Bl RS EBAT oS Witeratly o

adherarggnedtiaistideder eBBS are ubégh is of crucial
i nportance in the production of biopharnmaceuticals,

not least with regard to regulatory requirenents in
Thg%c{l%édéf% ?%?élﬂ ésf&?ge%?t}%g SE? tﬁ@f*ﬂé@ﬁegg\ﬁ%nqstﬁhﬁolﬁ?ﬁstg cells, preferably
CH® od BHK osilsraridemante Gri@lomblicats, ;:b‘deérabl?ldf $ypeeEN80, ddfzeder cells.
use.of hanster cells, Br ef g&abl CHO or BHK cel ls, or

Aciging ?ﬂ/@p&?ﬁﬁrfe &miodi 8Bt i IRided|the use 5 carresponding
celfs%‘@éﬂ@&@@'sé mM¥&e é%ﬁ]?e%%n@ﬁt%@m nation wth regard
human pat ogens than the use of human or |ess well
characterlsed cells. Description of the Figures
In &iyatfiethbr 28puEt, e GO bFaliddd e hed Mﬁ@ﬁahﬁ%r%ﬂ%soé feeder cell,
energy used in the production of the feeder cel
charpgterised dn atdlge bamséeranllis iadapies tosengmifree cmlture ‘conditions.
automatically deposited single CHO DG 44 cells. The
cells are deposed in each case onto about 2000

in & sl furtheeraashet tore i pechided ¢hed ase dhan WSTDEEICSs 5 @xder cell.
that feeder cells irradiated wwth an energy dose of

20-500 Gy still release enough factors into the
Thg‘%ﬁ’é,dﬂé%l}re akb Qé{até@foecélﬂ%sﬁér@ %n#:@tﬁlgsbf‘g ESrLﬁﬁ‘?{é%Scelt culture
deposited at 50 Gy to grow I nto colonies I gure

mestiignsfemes tipamﬂwmammham celis capahle eipiwa:msg agd feeder cells

R C e —
celitePayitd eslis Whits e BaBPtetPIcUBHIm-TEE gt lih-29R L uSH-ANTN culture.

shows the productivity of 6 cultures mhlch have been
In 3 pegicwar Apbedimant dheicemposiiionTentainiggtoriyane i der two (2)

4T BRI BB P 8 L0 TR mammatr
cells are preferably hamster cells such as for example CHO or BHK cells, or mouse

myeloma cells, e.g. NSO cells.

In another aspect, there is provided a composition consisting of a serum-free cell
culture medium, fewer than five mammalian cells capable of dividing, and feeder

cells which are autologous to the mammalian cells capabie of dividing.



productivity, three parallel experinments were carried
out per cell clone/culture. In contrast to the
cloning by limted dilution, cloning by autonated
deposition of single 9 clones led to a substantially
| ower variation in the productivity. The subcul tures
cultivated in parallel and deyived froma single

cl one exhibit substantially higher honbgeneity with
regard to their productivity conpared with the

AL R LB b 0 e bt o S Farstr ot
préfBitly ORUS cBRSBs $85d&df thRSHASHIA thanm%fanh Qéﬁ(sgﬁfé EHF cells. If

and individual 'y deposited. In the bottomgra
thesdlintgilde marmmaliahicel(siraes Bbi geltsh Ehescormnpagjtion atserdamtains hamster

ool Sl RERPY B, CoRE IR ol dL e TS masbraliag col(e) are
mdutetigelbhfincdlR, roamise NIheealsths chmpRshivh %B(t)rl}]tgins mouse

sel ected by fluorescence. On the other hand, in
myelgina gellaag fesferpalihandiniig @aehef NS cellg praferabiy also contains
Y r f.the cells" has additionally been
th%%#%aﬁf/e%ﬁ%ﬁggl&st 0 the sorting criterion "living
cell". The sorting criterion "fluorescence of the
al so further defined by neans of the

L1.s"
SUMTRR@Y L g berndRYnd shathy ring mitSpenslec gidologeun serder cells,
sirgf sl ELAE KRS SEtdof 053 ol G can oo

deposited idustrim- addfoo protedh-fréd enadiumt aricogtobeintd glitures and thus the
t he hi stogram C shows that the proportion of hjgh-_
abpy MR R U FOENARRS THIERODLI Jot SRR glution, or the

the top 5% fluorescent cells increases significantly
conpared with the other sorting criteria used in A
and B. 20 Figure 3b is based on the data shown in
Figure 3a. The percentage probability of obtaining a
producer wi th double the average productivity (=high
producer) is shown. A normal distribution was

mat ched to the data obtained for all the living cells
and the average titre was determ ned. Then the
percentage at which the cell clones obtained by

i ndi vi dual cell deposition have double the titre or
nore was cal cul ated fromthe 25 distribution function
for normal distribution. This percentage is shown in
Figure 3b. The graph shows that the probability of a
hi gh producer when additionally using the top 5%
criterion conpared with the use of the criterion
"living cell”™ on its own



i ncreases nore than twenty-fold. 30 Detail ed
description of the invention and preferred
enbodi ments Before the nore detail ed description of
the invention by neans of the non-restrictive
exenpl i fying enbodi nents that ollow, it should be
poi nted out that the use of the 10 indefinite
article, for exanple "a" or "an" and the definite
adaptation of menasional caléhnes ionsgruteBed growthtie ssispensiam culture can be
? g) lural of the termin question , unless one of
OVER forms is explicitly ruled out and reference
i's rrade to a parti cular form (singular or plural)
Thus, the term"a cell" automatically includes "a
Thg|qjecaq>$qq,pl@pe§§magqesagpmlble tg deppsis sofrespanding mammalian cells

in %?fél llg%:e'f% é‘fée?ip‘?%t)eé}fﬂ'%eﬁ?lcheﬂwnéél&%%ehn%% edrgﬁ%?t@ea@%g}up so that

thera'ls no needetb casrysupleptaticedoser(rhjfree aeﬁwdmlhlfﬁé@prdd@ction
Teterm ? oni ng/recloning", "clonelreclone" in

8% WONIGNORTElY e FRAlite ThisRads o pewkRlanial soriening of
e
Mareever, meodmptg;s'itlcm of' s;ng[gl celledbdd<cloostablg, hbimageneans call clones,

ere sin cel | an .identified and ]
whiReR &R B o drpatelir Th st Stackiefiief Siophaupsaicaliy not least with
re@?&% Vé@.ﬁat@ﬂﬂréd"uﬁ@rrfe@i@é Irptﬁbﬁ{ilcbﬁsﬁ'sgra@ cﬁfugf IFurthermore, the use of
pul atm on consistin ais
au ‘gmmuso‘aed@r ¢ellsrior &gl recloining of ﬁroﬂhetlm“etalesvamt €HO, BHK or NSO

ool B b BPAE s, RO b Al o

celR0prefatdbdy NS0 cdlidenas Q&ion@kdeltﬁ)!?(ﬂ&%@erﬂfékfcﬁ‘%nta?mnatlon with regard
"direct single cell clonin a nunber of cel

to hyman yiathpgensdbasithe uégééuhuawn or lgse well wheracierdssd cells.
expanded to forma cell population and this is
di vided up into cell populations of identical cells

D%ériém?afﬁ'fe ﬁghﬁg on (= limted zo dilution), this is
ndi rect cloning” method. Single
cl ones are genetically i dentical cells which

originate from one Lsmgle cell. A cell
Frwsm aewH ﬂt%%rr%l@ti% ghwaeteihei dose of @neggyasachis tbarpéoductlon of
theoirre%%lg@?% nawﬁ\ Oélgﬁ'ihél atcﬁéﬁcﬂf ﬂdtpe tée?clgr%ﬁ toﬁgﬁ{o%at%%”? deposited

singld CHxD®A4atkelis eTIhs cefis 2tz ddossaim e@rchgiaeetdﬁm abaue2000
for exanp

inav PSS CHIRaRe Relle ITBEATRBRES shaw ThALIoPRRL selsigadiated with
an QJneP §0§§bf 2(5’ spBl Gy | tb,ﬁlf‘ réiégseséh&)ugot} fa%ﬁﬁ& G986 1AS medium to allow

i cal I's for e purposes e present
mqrﬁ\ﬂmn B50%, Ofathel single cldnesrdeposited at 50 Gy to grow into colonies.

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 diiution. The right-hand side shows the productivity of
6 single ciones from the automated singie cell deposition. To determine the
productivity, three parallel experiments were carried out per ce[I clone/culiure. n

contrast to the cloning by limited dilution, cloning by automated deposition of single
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Is regarded as a nonocl onal cell popul ation. By

contrast, a pool of stably transfected cells

(transfectants) are not cell clones of the sane

i neage, i.e. they are notg a 30 nonocl onal cel

popul ati on, even if genetically identical starting

cells are transfected wth an identical nucleic
clones leskion substamtiaivt lewer vatistivromethe subdudtivity e sebarltires

cutivate | kEERL A AREFEA BB &5 GRREIEN sy Al Fiher
hom oger@éltwlth lr@%&dﬂéfﬁﬁéﬁg bretivRtivity Bﬁngéﬁéﬂiﬂgtr%eéuﬁcultm@ﬁ gbtained

cl ones/ subcul tur'es"” are used, for exa
bY“m“eQﬁ%ﬁﬂondentlcal cells or cell cultures are cultlvated
and replicated over a nunber of 5 generations. By
"effective or efficient recloning” is neant a cloning

Figure 3afdhiovisstheyprofiuetttitteeaisCHIDMG 4466 @668 Whith ﬁéi%%eé’r@%rted
referably at | east 30% and even nore preferab

accordlng?o VF’EQ%% Cliigsia anstigAly; idplly slegopited i buiharojtop efant, @mygle
cells whr e :EF'Q} r ecs[c}g{r]ﬁﬁ%gﬁf?zgﬂg'h\gﬁ%%g pl ﬁé\ret l%é)%ﬁn rbeeﬂo%gﬁa%.ng@s

criterion wasaieflhedstslr@me Ifmmmdéqu—SahttéemrcﬁﬂQ@n eskiow

Cytometf 318 Bibheth o Bebr o7 e o henc. i
the centr@Sarﬁch BPErpR8ERERd T tr%eéérﬁn%lﬁhfeh*ioﬁ aflydres iR ééoﬁh%aéeus"

popul ati ons of@gre erably nore than
has addlféﬁriaéw hesnmigoigay §nkedito thie gasting estt&npln éhwmg aelt’elMhe somng

criterion TIcHLrB8H Hid 08I (v 2B et By MGy Bhae
fluorescedep disteheitly. Cd de thgs 0w the H9¢ ARBA thdik C%SZO% HRiced SHtinR Gell
i en i,S 50% (25 out of 50) The term

clones a“iaﬁagffb? et randitse dep é%pﬁ%@rgﬁp%mt Geliclanes warpbghddully
deposited. h?hgrs%%?fbt thie T@q‘-ﬁﬁr‘n tHe hgglﬁ;séﬂgk@§h6 Qt%ttﬁgtp{t%gr? ﬂg)f high-

cell/cell population to e end
expressm@a@f cloogemwhen ysing treabiiteridn op issmgess framressqm euus al

nroasod B RenL AT RS B 45 s Rl B A

treat ment. 25 The term "derivative/ descendant™ refers
ell's which can be traced back genetically to a
Figure 3'@&% P?%%FI’ an the data sipwein Fighte dnre Themesceritage exalpathility of

obtammg@’pr%b@f&%k WItHgJ}JIU%ﬂ% fy é\?ﬁ ée B%&&gglttynéﬁ @1 F) tﬂgﬁr) is shown.

ure ener
A normal mstnboﬂlcm waasnw:bhedm ke détatdtﬁamém‘ﬁoﬁaﬂl thelliirey 8&% and the

average ti t%re was cf: ltgrgnequetlj nTrtmE]neﬂ{eeéépcent%%[ala\{ %Highe{h%ege(ileé}gggé obtained
by individual cell deposition have double the titre or more was calculated from the
distribution function for normal 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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Thus, for exanple, all CHO cell lines are
derivatives/ descendants of the hanster 30 ovary cells
isolated from Cricetulus griseus by Puck et al.,

1958, regardl ess of whetRer they were obtai ned by
subcul tivation, re-isolation or gene mani pul ati ons.

12 The'term"autol ogous feeder cell" means that both
indefinita hdicles ddeexareple "ahdr Yare apel thewlefiolie ariclé, Cndiﬁe!?/ "the",
are

st S A PGS LR e e o
forms is @X@iﬂi’ﬂlﬁrdfé@ oGehhd FTeRMcBUS h’r dzii t/ﬁrti%uré'?%fnf en‘rguiar or

'y Cricetinae) pre a ce
plural) . lemméheﬂer@?etmpe%' automehmim lneiudes " @rurabrtgrqﬁlcellel' és @0

unless it$§ egﬁlﬁtﬁ%tgheéftzﬁ? Pg)ﬁsaggrbg :(léegle? m%@qalf{x% sig%%,l%r IS explrcrtiy

meant, fonkesbogiiswherd Rese "Biaersis @UppRIantel b1 n)DSUbf am |y
Cricetinae. According to a preferred enbodi nment the

term "autol ogous feeder cell" nmeans that both the
Definitiop£eder cell and the cell which is to be cultivated
re derived fromthe sane genus taxonomcally or
were originally isolated fromthe sane genus (cells
from.Cricetu sogricetus If for exanple
The term, 8 MiagirSdiE" cGRNBISFERS & SringribeMibaal Gl irbEmeans a
techmqu@ QfWﬁeaﬁE bﬁ@hi&h@ Ol pdBIIaGEM %?Fdé?rtlc@!rcl%ft@ rcﬁhl @tggl%d from
K cell, each feeder cell originall
an orrgrnah@ﬁﬁst hEheyienms ceh c@m"r&nh’smgleatreimlomhggm rﬁeardee process

t thi,s__Lhvention ccordjn
wherein S8l (1eL08, 32 PBG ke Sl an kTP e 68 S
different gehrbtyp&s aprehenteplfcatdtbtd f@ﬂﬂ%f céliPpbpaatbr B@h&ﬁmg &Pa
pluralrty%fe cultr ated come fromthe same species, is for

WAghstica d@@ilaﬁl&eﬂgr iitbasels afe depesitast Inélvmeddyuse only

o (1) 8¢ S 8eBBHIGEA BB B AIBRLTRA

identical cells, thagrocdss is &ditedt sirgte call tionatgéd liconembepat I:éiﬁs are
ve the sane tropism(e.g

smten iy RS e wmwm
this is dl\ﬂ?@@@uﬂllmg de @puﬂﬁfohb@#'rﬁﬂthéapé@fs%ﬂ le ftﬂ’itjdgft%ﬁt(é—-grmrted

der cell i's an autol ogous feeder c
dilution), t”Hé Iy desibeskas annindireet deningt methodtul t i vat ed
originate fromthe sane basic cell, for exanple if

both cells were originally CHO DG 44 cells or

Single clotescamdgaricticafly tdms.ea|aﬁr|b5wh;cﬁ\eﬂgrn@reweorh%r@pr)fs%ﬁgre cell. A
ef erred enbodi nrent the feeder cell confers

cell popu%;w@ coqsgérpgtcgh@%'grcabcﬁls qfdhasems otgia és qusetqn@n@mreferred
f nereini e 2 iobensh A KGRt 1Pl BRI BH sl o
the same; Wrgrméw@"ea“erspenta‘neaus Masgeem ihecpergend, foeeamaR
mutation§! Qnd%r ?ranslocatrons the individual cells of this cell pOpulatron are still
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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The term"serumfree" neans culture nedia and al so
cultivation conditions which are characterised in
that cells are grown in the absence of animl and/or
human serum preferably i1l the absence of any
proteins isolated fromserum preferably in the 30
sence of non- reconblnantl% produced proteins.
gr

The termgy Sng{sUPCUiteest gfRis oddifereni gapettions of eeliswhickeare
produced %ﬂkhh Qﬂ?@ineag‘éc%ﬁ ]ﬂohﬁﬁ {5{9 L'xré |ﬁ&e%?%&gple?°as§%§tn%

man- ser um
the diV[dmgm@IsnsTha@ordﬁw ésmmﬂméqﬁsmwltnrésf egé usedor tRampld)evhen
um does got contain an ani mal pr ot ei ns;

identical G 8f el Eulyims e erbifpisard [opicgtosouetar nubhe ofar o
generat;é}% regarded as aninmal proteins. s The term
‘chem cally defined" describes a cell culture nedium
which is serumfree, preferably also protein-free,
sts ,of che ned t ances

By "eftecti o Ao TSR IRRy T AR Ruse e oty & FisairiO hs
preferabwraad@astrw%l Yrops! b%féﬂé@'lwaﬂéaét 3m%ﬁ$@é\ﬁ‘e$§mtoﬁé‘ 8'35?'838 at

le of a chemcally defined nediumis

least 40%136P9%d=rg9 o patigwarivedrsfesrachembpdigeent (afané shasdnt @vention

et Wb 0O 008 |y WP e o

preferablgica e G066 gnost prefarablycatildast 0% a8 dVepURBRNSieRitably at
I t80cé:ultures ) and whose ability to adhere to the
easloV%urfaces of vessels, for example cell culture dishes
or flasks, has been restricted or lost. Cells which
are adapted both to serumfree growh and to growth
The termj "igloréng eEisansiyois definadeissthegubreentage of welis adiier et form

vt con B0 G ARDERD oo TR Bl RS 1S

example deéldelllts!o@tfhg oﬁ@r%tnoﬁ@ﬂﬁfél@taré epdabutealdver a8aRier (Qssels
umfree nmedi um'. Description of the 1nvention (?

and if 25T<Pifethsﬁ%§@rifldivm@ﬂv ideRositachealls grovatofern aditafesc trantloging
eﬁ,ctenc)?glgc% (Ega)ruagfgm sed in that fewer- than five, e.qg.
our,

wo' 'or one (1) marmmualian cell(s) is or
are deposited in a culture vessel in the presence of

The term ;E&iacile G ljigBIspanaay bs B e PhGRbses i e sraseatinvention
describe$tHe pa@hes GHlcEInetl Sab RS EPlivide endlessly but at the least
over 2, preferably 4, passages. This potential may for example by reduced or
destroyed altogether by irradiation with '¥"ICs or by mitomycin C treatment.

The term "derivative/descendant" refers to celis which can be traced back gensetically
to a particular starting cell 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 cells isolated from Cricefulus griseus by Puck et al., 1958, regardless of

whether they were obtained by subcultivation, re-isolation or gene manipulations.
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25 serumfree conditions. According to a preferred

enbodi nent the present invention relates to a

correspondi ng net hod of cloning manmal i an cell s,

characterised in that onéld1) or two nmanmalian

cell(s) per culture vessel is or are deposited under

sgrum free conditions and cultivated in the presence
The term faulglagioys desderaesils Meass| taal bitbrthe éeadamoplignd the cell which
is to be S@hEH @ th ' ! aly

met hod of ol g%%&%#?ﬁ%; e ggHrng g%g\{%%ﬁépf’@%cqigfmm
the same legigironk fqrigxasnpigltiee critmbeé anltivetdd is = fenster call (subfamily

... culture ssel ,in the presence of autol ogous feeder

Cricetinget) p&Tolaly 3 cel Ghitis deUs SRApILSHR Maskerivafus, Jar example a
CHO or BRK E6Rld=AtB8aanear ok &I k6188 Itk i

anot her 14 g{sef err edﬁggrrb(%i rrentcp}?ﬂg tgiesgsg%f?r'ggy E:Se lfeeder

cell whicliis entalagews tsethespthamsterdcells of thestbfgmuly Ghedtimae. According
- 15 onl 1 | i ted ‘
02 prefESASARIARTEH (L ' o Pllot BB bhodr CEPBoL 3
feeder cgibpud e osll weidHisitd Gevi ftilatedivaré Berissd froﬁl%éls%%é’genus
| a

i.s.a nonocl onal cell {oopul ation and the process
taxonomigally o weire @iriginally d5fgles! feam the samierganust(cels Borh@ricetulus

: ' ' i d | jcated.in

or Mesogfttihd) bk npapl f O RThNE A% DRI BETglfe cenus

Cricetulusedr esodricety s wrelgratey la QldpubraBHENS:lae8c!s ety lcefl originally
cl ones. These ma%/&)t hen be converted into

solated Bhicplasiis, 3 qLEEToAIS HbABICERIS (60RST gRipaIthe isonse bf ths
O e o S ey (b fkcter o s
present ipthaulesdeonell ard therbeletb b bultivatel donfie frbny thexsam epecies,

o s ot e B L Sk BBy
preferredv@nbadir&dn autbiRyoRkI6ESSRIIRG BYd R irpbith s Fge%%ﬁ%![ and

invention can be used particularly to replicate
the cell tg kg quitiatedranmal frem the spriegipecias anubhave the $ametiasue

. | . fam.| .
s (3, SPXRER B8 ok B A MMeys ™ CHUPLAR) encprng e
particulae prafeired enshodimienthfeedis eftlid ahist@Soge® rRleder EEPMboth
the feed t herﬂ [ tgl udi ng th_el r descendants/derivatives.
g5.56 |86\54 e1GRll tRhsr @fitivated erigiaterfemdbesame basic cell, for
, . Loni i
cxampie AU GBI UALS Loy S 6. £ELUR /U St 3 e cols

According ée ianether peefefnednem Bodioredit try feedeheelPBomfeeseirt same.

. invention relates tp a t hqd. of cloning cells in the
res;stancszlse%.gn Q. antibiptics; 4s tgglcﬁﬂsvm%f @ft@rbc@o@ﬂtr e8| dbsuis

rticulard r 8BSl i |
parilahPadREgLbS, VRIS D% LB fance or
selecting agenb @ ay entibigticel | s.

The term "serum-free" means culture media and also cuitivation conditions which are
characterised in that cells are grown in the absence of animal and/or human serum,
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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According to a particularly preferred enbodi nent the
processes according to the 25 invention are nethods
of replicating/cloning hanster cells of the genus
Cricetulus (Chinese dwarfighanster) and stable cell
lines isolated fromthis genus or derived from the
isolated cells, e.g. CHO CHO K1, CHO DUKX, CHO DUKX
The teranrereiMIeebmwm tber the caltdrelmediuan idoes/mbé soptzitahg apimal
cel I t| cul ar | referred accor di ng
proteins: (35iaS olatet Pk paciafinr tedita b ChlgBearded as animal
proteins.CHO- DUKX, and CHO-K1, 30 parti cul arI y CHO- DG 44 and
CHO DUKX cells are replicated and cloned in the
presence of autol ogous feeder cells. Usr ng t he

C he i nyention
The termpwbg%g'fl?%@t (%eg ngﬁir %lteagril%%sye Icgi( & ‘ilfll[?tr@? 1ugh\dfh§“1hd5|s§ﬂggrfree
preferab[bzlaﬂ@@ pretelreresl aridwhrhrddmsrts Sﬁéﬁré/rﬁﬁzaﬂyh BERhEPRubStAhces.
npl e BHK21 or BHK TK" cells and
Chemicaj ceyines veedia daisesonsists! @rmtmé'eeofcreeuomrmryme mdmdual
r
substancl, AL LGB B 800 FLARSH WrhE ;R 588 PRSI0 ikl
produceqabpﬂ\mmmmmgnreecamaa g®{ ugy. of replicating and
cloning CHO or BHK cells, and the
derivatives/ descendants ther eof , characterised in
fur r r
The exprbgﬁgrneﬁ‘é‘%'g gﬂh@ﬁ‘ nfé lg%gu?%t%ﬁﬂ}%&ﬁr)néﬁr&? r’eférjg 15 2eiid Wich
are adapt&;btﬁsglto@dh ||rmirqu|dLHultures ("sespeaisiadnncuitues aaermﬂ"&)sefabrlrty to

RS AT e
restrrcted:@rnldet | QBRs wiMihegréeidoied BeBSBNMerim sy bﬂﬂvtheér\%‘ t%sgﬁb%th in

a method of replicating and particul arl
suspensigg @@ refpaiedia asel nen-agherest sy arda@taomssemsnmeermmm"

If feeder é%(lz&n%fe eﬁr%ééregnﬁgﬁpﬁoéﬁbf%, gra%geegeﬁéegretb@ecrigffnrrt?orn " %8%—

adherentdeederatdlisesiztedt tnsemirsfret nidgiam"cel | |1ines. This
process is also characterised in that fewer than
five, for exanple four, three, two, or preferably

Descripti@R oY tpnkhlio®f these cells is or are deposited in a
cultlure vessel in the presence of autol ogous feeder

cells 15 under serumfree conditions and cul tivated

The pres G nl SRorf AicinP eena P SRkl e s stiat aiised ingtfewer

than five,nay. iwrrthpée tabed @iﬂ‘l?h@h@ﬂa!réﬁ@@ﬁ(@} R&brt eﬁ’ret osited in a
i nvention areseC|f|ed|nthefoI owing T 1. In

culture vesRel {n 118 RESSCHIa fopaer v, RFefomRle @n@éngcsrso‘reedaree@rs in a
culture véleh BhGE! LerlihfSe BhARBNTBRBRRZI&EELLS 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 celi(s) per culture vessel is or are deposite'd 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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including cell lines fromhumans, mce, rats,

nmonkeys, or rodents other than mice and hanmsters may
be replicated or cloned by a process according to the
invention. 16 Table 1: Hawter and nouse cell lines

cell line Accession number NSO ECACC No. 85110503

ATCC CRL1827 ATCC CRL2695, 2696 Sp2/0Agl4 ATCC
preferregRIMBSIMeBHkE1deRGEeGTelloviBEIKiSTOBEECABRIN is 87 #d%ing in

CCL15 225462.2 (BHK21 Derivative) ATCC
S“Spensﬁﬁ@ﬁg&o ECACC No. 8505302 CHO K1 ATCC CCL61
CHCDUKX ATCC CRL9096 (= CHO duk-, CHO dhfr ) CHODUKX

1 ATCC CRL9010 CHODGA4 Urlaub et al., Cell 33[2],
If only 0!1@5(4126” Eo%aposiiad mar esituECEsSRLATE lemgteﬁmo@@@é!eﬂ

ponat 4 I 5V B D8 BN g opoon

and the pmmlsuaa neethbd cﬂrdﬁebt sihgleadlintiorfg ablrh8Rehan one (1) single
ated apd deposited under serumfree conditions.

cellis deﬂ?@&%g§F95§P&99§e@ iy BEETd Reltyre vessel.dar example twsdithree or four
cells, thé’ﬁﬁd@ﬂn&%@ll gggla&lbgg‘ag %B’Eqallgﬁ %%@3 oﬂggtﬁq??% r%%?/tﬁen be

em cal COMMEr Ci
converteglontg imrba@dremlat[mai mmwmte:tdrﬂmﬂcell pbAulaliShg bp direct single cell

1640
cloning gy EnElyp H&thoRsaloh RRE AP Sapatsd HkaTh the cel
populatidras@nfirhéd Moy (JVEM: eﬁérﬂﬁﬁﬁ Mofg%?f?‘{@tﬁr tierischer Zellen
[culture of animal cells], pages 113 and 114, Spektrum Akademischer Verlag 1994).

The processes provided by the present invention can be used particularly to replicate
and clone mammalian cells of the subfamily Murinae, for example of the genus Mus
or subfamily Cricetinae, for example of the genera Cricetulus or Mesocricetus, as well
as cell lines isolated from them, including their descendants/derivatives. Particularly
preferred is the method of replicating/cloning hamster cells or mouse myeloma
according to the invention and stable celi lines derived therefrom, Accordingly, the
present invention relates to a method of cloning cells in the presence of feeder cells,
preferably autologous feeder cells, characterised in that the deposited mammalian

cells which are to be cloned are hamster or mouse myeloma cells.

According to a particularly prefered embodiment the processes according to the
invention are methods of replicating/cloning hamster cells of the genus Cricetulus
(Chinese dwarf hamster) and stable cell lines isolated from this genus or derived from
the isolated cells, e.g. CHO, CHO-K1, CHO-DUKX, CHO-DUKX B1 or 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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. Modified Dul becco's Medium (I MDM Sigma), CD CHO
(I'nvitrogen, Carlsbad, CA io0 USA), CHO S-SFM I
(I nvitrogen), serumfree CHO nedium (Sigm) and
protein-free CHO nedium (18 gma). Each of these nedia
may optionally be supplenmented with various
conpounds, e.g. hornones and/or other growth factors

derivativge/dgscendarits of thaseare ltes may aiodss f@llcgﬂé@wdﬁ él@ﬁé@ by the
(e.g

ulin-1like gromh fact salts
processqigdibec REiplh chipronas el e TBROSBIAYE)ionuplapbly relates
toa metlﬁ@d af rétﬁegt%g aHH@!&ﬁﬁé @,‘Ffo Of BHK L2 RARL e,
i ne ut am ne; ucose or ot her equival ent
derlvatlvﬁﬁ»éeﬁ@m@antamerbobtqhagactamﬂdmn thatfewee Ittearremres; fot example

netic nodi fied cell
four, threl, 456 & rfuaBly H5Y enedLetuBTE Jrark dePpulieln Shuitue
vessel lnrtheqarsuerﬁc&bbfealﬂe!c@busﬂge@é}ef@ll§ ,un@egseru?fﬁl?ﬂe@c%w'dﬁﬁms and
e added to the medium 17 Up till now, the use
cultlvateg]%}r/wgi

denlisated unger serupurfrervaandiignsel | s has been
described in connection with the cultivation of
adherently growing cells (e.g. We Eng Limet al.
Moreovep ﬂmprel?.emt ménadm adalatesk&&imeﬂwtgoﬁtepﬂtatmgl&% partlcutarly
clonin %norl e tll 1996; Sanchez et al. 19
g ”Ea%‘ﬂ Fe s, Fogigrably figne Mug mUSqlg'%aant@y@meilémes

isolated @ﬂdernﬁb‘%ﬁ% ditdmh U O]é?ﬁa al .
) rgr a&dheré%%(aﬁgeder ce gpg{e ”glagitdout in a

deerath@Q{ Hﬁﬁﬂ’»@d%‘é% ef these asil linesalhis procassas siswtiearbaeeicedfin that
d t e cells_to be uIt| ted are
fewer thafffye (o BRI B Tale ke, M rerer daioieans Lehposs cels
is or are Uepbsﬁehﬁhra @@ﬂﬁ@l\@éséﬁh the! b?é‘ﬁarncegﬁ%ﬂdlo%ﬁ&ké fker cells
aturally or artificial neans) the cells whi Rare
under Seflﬁ“ﬂee%mﬂdl\mw@ sHitivaias ar@hrte@lwtteﬁmmdebeengn-free _
vergrown by the feeder cells. Both the feeder cells
condition3)
nd the io cells to be cultivated are adherently

gr om ng ceIIs By contrast according to another
resent invention makes it poss

Addition ??Odi' rTent a F
q EXAn'ee 4f 'E‘é gra Wﬁ% cplls whishanay 68, regllffa’i@@l and cloned
according'$ tHe RUBRY @f‘ér@é‘éé&ﬁ&?}r‘ﬁh@%ﬂ’&hn Gelole 1 Oy addition Lo,

anot her preferred enbodi ment, usi ﬁg aut ol Ogous T
derivativeseand daaeendants 011&6@95@”&1@@1 linas satbgemsitonalidfhesliss e

lnc!udlngcgellﬁlﬂgglfrg?xﬁHﬁg{az%eﬁlcé%‘?l S ke tetg/lﬁ,gorfsrg ensq;@gr{?@’*n Bisg and

hamsterst ey ¢l lepligatba dpeigndd thy Qgﬁ@béﬁsl dicBadify td Er@nnt‘lgﬁtz&ffme
basic cell, for exanple if both cells were originally

cel I's which had adapted to growth in suspension.
Thus, the present invention also relates to a nethod
of replicating/cloning the mammalian cells described
above, characterised in
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20 that the cells to be cultivated are deposited,

cultivated and replicated in the presence of

aut ol ogous feeder cells kept in suspension.

Particularly preferred is4® correspondi ng process

which is characterised in-that the cell(s) to be

cultivated is or are cell(s) adapted to growth in
Table 1: susddﬂ@lstﬁf anl meupe eelblinesl in this connection is a

ed—ef—replicating /r-Innlnn

cor+ CO[JUIIU'I Il\d Fetnoa
&w@—i@m@gn cells _characte E@Q&SSIWMD_S t he

NSO depositing of the cells ahBCARC NepBEE405@H of the

deposi ted mammal i an cel | s|AT€C CRLIB2A out in a
serumfree and/or protei n{ATEE GRILEOS5CPEIE cal |y

Sp2/0Agddf i ned suspension cultufATCENERIYBRET of autol 0guUs

BHK21 feeder celTs to be used i ATEE €Ephpcation u oning—of

BHK TKt he 30 manmat ian Cel s UJEBWNOHSB_@] F’-’f’ ends

HaK fonmdament cu | y ot ||c natu KT(; ¢' E o an—cel
i S epit+ecat \.d G nd can_he
225462.2 lﬂ(Zﬂl n‘?ﬂ ‘t:‘VeLu ﬁm e tit A CECRE #4 nent s for_each

CHO :Cn; of_cell__The net hods| BEARSNRcBEPH02| oni ng

CHO-K1 vanmml i an cells accor di ng| ABCEHeCLAVent i on are

CHODUKArri ed out for exanple | PATGE GRLOPE@SeENnce of at
(= CHO duwlasCHdefrd han 100 aut ol pgous feeder cells per m of

OO A—OOD

CHODUKX®B1um preferably in theq"p@;gsgpqggom 1007 T0200,069

CHODG4it ol ogous feeder cefrtsp T .
CHO Prolsf eferred—enbodi m—:m inc_ mb&alwzél %3 ?hjg?tfzhlgé:-%

V7% ||u||||ui i au cet-s—+s

D
o
=y
P
©
@ P

EN aTa) rlel CQ p?’Q per U‘I:ﬁv of 5
BMAFZ%% um_Even more pr pfprr(ﬁi;%g Chifcess wherein the

CHL replication/cloning of thECARRMPI&A1IE06s is

carried out in the presence of 500 to 10, 000

IIs e diu r ef er abl y in
Accordng s OBONRIF B Lon B il T s B
estabnsheelctmnmed mhdreRgiogied | ﬁdéﬂ SeARfeanefd
nition of rﬁbe ter rLrj1 au?ol ogous fee}élMgbgcteT'P\%Sﬁa St?PS are

optionallypq:%rglgﬁtout ihresia whichadrgifeae ir@rnmlmaUngmSIpept:des and/or
chemlca!?%ﬂn%at 'Eﬂn‘fﬂ)l@?lo'ﬁ o L8R b?ai#i}@ﬁ cﬁ%?xﬁ%ﬁqﬁ%ﬁ%m 512

hanst er prefera
(Slgma E@lﬁ@@ﬂofaaﬁDEmBNmﬂﬁﬁer(SigmapDLHHi&:co@Gmuamgﬁ'E‘@jlé'bUS

o M S W L ST A ! el S
Modified D@cﬂiéc@@*s%é&'uﬂﬂ? g es @H%)OCDBﬁFlcg Qlﬂ{vigro%ﬁg,ne?ﬂineadl, TA

el ona cel e used~as ‘feede
USA), C SHVHH(Iﬁ‘atmanhrsewhﬁsea/\ﬁH@wmmiwn t(®igpea) and protein-free

CHO- mec§:§ g’eﬁ@%ﬁg/ Elagﬂ gFlth"’lers(?e meg a may opttonalgf t?r S&S&éﬁ%n'tef’d \?wth
various compounds, e.g. hormones and/or other growth factors (e.g. insulin,
transferrin, epidermal growth factor, insulin-fike growth factor), salts (e.g. sodium
chloride, calcium, magnesium, phosphate), buffers (e.g. HEPES), nucleosides (e.g.
adenosine, thymidine), glutamine, glucose or other equivalent nutrients, antibiotics
and/or trace elements. In arder to select genetically modified celis 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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replicating/cloning manmal i an cells, characterised in
that CHO cells are used as feeder cells when the
deposited manmmal i an cells which are to be
replicated/cloned are CHQ7ells, in that BHK cells
are used as feeder cells when the deposited 20
nmmal ian cells which are to be replicated/cloned are
Up il n%}&h@aaesof fapder ¢ell§n‘a:t cpib@tingetalis hasdassedestsibbddder

connech%ﬁ'JBﬁ'] lf'\%;% orf c onech y@%}@ﬁé g%'fsicﬁel l E\f‘)l\gt'-%ég g%ﬁf al.,

2002: Rexraedtehal dea@m P@ﬁb seaed 980 GrRjoriey Whiat N1 go@ Séhc%z etal.,
vat e(% are 25 cultivated in the &esence of

1991; BgEne¢tan #§éntong et ak, L sihnexoer e fus’!@Sdqutug@MSil
1983; Broafsr alcell%% & b onf1BY s gla-ﬂissa%{e ﬁ? gl og{,;w ﬁr é@grﬁa[ vessel

gene wh onfer's resistance,
orona Qaﬁreerfma esrngiellayserfof osligiimogplajdr) taa tiawiceld 1o bé clilifated are

ft t Al d | t he
arown o PS8 B15% Bl et S50 e L s S e b v

growth @lﬂiér-%at@f%'lly of %kraa"dlfYCIélhﬁeé‘rh’sg"’[ﬁe RNt \Sf\gw[}'ﬁf ?ﬁ&%ulﬁvated can

mouse nyelona cells, 30 characteri
rephcatetvwﬁ}plﬂ.b\e@ng errgeEnpy éhe taeder chileeBothwihie ferdeneellsland the

[ d d
cos o 858 T8 TR S bERLis LB S0 % coger

cells under serumfree conditions and is or are

cultivated and replicated under serumfree
By contragfiaficordng fo ensthanen nginent bedweser ingertionh mhkes it possible

to rephcaﬁ'ﬁ Fé%%gée F;th?r Hgnqﬂ@ng%;gé}}s]ngré negf?\%h %gc% h éﬁg@ vé@@gogpaﬁ E%ec{e(g

cells or, ia ara:ﬂhercpnemrra:gembodﬂiﬂ@i'xtahshg@.ﬁorbb@ué fRldef 2bli9WhRth are
manmal i an_cel | ( to be cloned takes place under

also kepts'@r%ﬁPPPé'an rhﬁlt%ﬂ ayitplogees feedasieds deptui tUispension is
partlculalff)ﬁb?é?bh@a lﬁﬂﬁﬂtth(]% %ed@?'o@"@?%ﬁg hESef f(‘§ goef)? g:ﬁ[tlva%c%){égmate

mammal i an ce one are
from the gams! lmﬁmselﬁ e‘edexamﬁlel iEbothycaie vmredm@&tblf&@ellﬂﬁﬁ@i Bad
diati n di oacti ve source of

adapted R ol okt s PSP SRt AR SOmAlSP fatetes to a
method df&t@p!lldﬁtfhgﬁﬁrﬂﬁg thelerﬁar(nﬂrﬂigﬁ)ceilk rde@@ﬂ:l?éd QBO\WE tdhaPibterised in

é dose of between 1,
that the ogz(ug 5@1 gqedivatedare ﬁ@pcpmtelqloqwtlmatedaﬂd r@attcatgﬂ Gh ¢he pesence

tolo ous

o autolofBMABR BH Lol A 0BG ROER P e bt EHOBRLS |
correspomﬁmgrﬁragmmhich i sharsateriRelrio Yhatase c@fl(s‘?% %%Itﬂ:@téﬂ‘% or

" PL; 9 %ﬁet@ re advant ageously between 20 and 0 G.
are cell(sy RApgRROAraw i $HsAvESENoIng Pesfetrin ik Sonnestas s a
correspol@RE rh@HBE drhadiidRgYSEnRl mammalian cells, characterised in that
the depositing of the cells and the replication of the deposited mammalian cells are
carried out in a serum-free and/or protein-free and/or chemically defined suspension

culture.

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 ceil 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 example in the
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aut ol ogous feeder cells, preferably CHO cells, is
beneficial and | eads to a high level of cloning
efficiency after irradiation with an energy dose of
between 1 and 500 Gy. It %8 has proved particularly
advant ageous to use autol ogous feeder cells which
have been irradiated with an energy dose of between
presence of ahl@aibmoay th&pﬁ‘r 9@ petsliggaisdaedanceli®yper ml of medium

preferabl}nﬁ?ﬁgb Ef) t@%@%ﬁ@@ q%{pugi}gggé'g%qll‘%ggq%@%:r
medium. daIdrﬁJtNﬁrtmeﬂJrfe‘cEémbde@ﬁtahé réiﬂﬁﬁﬁor%lorrﬂ% 8t ﬂh‘éﬁn@ﬁ‘?nahan

determ ning the cloni n% ef ficiency as a function
cells is caried4dn bie perseacE s 5 Qﬁmwwoz@m fengemellsqur mi of

e SS5FT BB o 9 £ABLES oL R iR o

mammaltanece|isds tamiddhouin tlaelbrddente of 68016 AD JGHhabIRYbus feeder
di oacti ve radi ati on, neutron radi ation and
cells perﬁqﬂ &H

0 ArefgraRly dnthe rreseaee 6l2.08B1te, 100 awivlagsius. feeder

eder cells may be used directly or after
cells perﬁﬁyng%t?gé‘grva“ on, for exanple in liquid nitrogen, in
one of the methods of replicating/cloning mammal i an

In accorc%ﬂ;lg?wiﬂi&% | gwgt'iéﬁ% h:tﬁ;ifrg\ég%bgpgsl{ 5 esseﬁlg {I{gg,etsent

mvention&@#iatéﬁ & ARISSADEOr Y icHMG/ ObnRY AR bR E@ifﬁ‘ E¥racterised in

(editor), Animal Cell culture™ a practic
that hamglep el rpreiemblprtégﬂge gg@'@mlﬁya@rwffme mb8e ptdferabin bethies

genus CffieftilsTh Mok AR ace ot GE1RIT LERo Mhelihe cappnec

mammalrahe:ediepm‘mh arb taﬂmvépl@@tew&bﬁedl Bre CRAIGoHBRK EYIILind ¥nouse
X 106/ mediumin the culture vessel in

myelomav&ﬁ?'é [7re h@?d\ﬁérfgeéef cefls \@h%th%/dmgdtr@anmah%fwamiwoh
ty o

are to betrgﬁllcfdtéélblo%%ﬁsﬁ;'@'ll‘ggo %@ﬁ%\l?& ﬁeFegeﬁ«tﬁ%i ?sp% e% y at a

replicatingiglonidg marngation 2elts, fEracessedlibRhat ﬁHO)f:eusnan@ wEBd &s

roecercol Sy BB 0 Pl e B R AR S B obetronec

are CHO coiis aptieat BEE dansaaréu,gedla%\f@bd&f céll@chﬂgh e degosi.ted
efficiency, which neans gresent I nventi on

mamma*i@@@&ilwh@ picceeas @@hpated/@mectata gKrealisoandgn that NSO

cals are (YR IAerall np B 0 G0 BB Pl G oeR o 531 oo

replicatedfolonedrasé &3btglisat | east 30% and even nore preferably
at least 40% 1o According to a particularly
preferred enbodi nent the present invention rel ates to

In the event that the deposited mammalian cells which are to be cultivated are
cultivated in the presence of a selection agent, it is appropriate to use autologous
feeder cells which also have the selection marker gene which confers resistance, as
this can prevent the feeder calls from dying off too quickly in the presence of the
selection agent. Accordingly, the present invention also relates to methods of cloning
cells, particularly thé 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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nmet hods of replicating/recloning manmalian cells
characterised in that the recloning efficiency is at
| east 50% preferably at |east 60% and particularly
preferably at |east 70% afgl even nore preferably at
Ieast 8096 15 According to the Exanpl es descri bed
recloning efficiency of (including) nore than
cell(s) eggbfmglgoaitlgaﬁmef wlecimx welkes gefiewehich benfare sedistance to a

selectioh 'éé?ﬂ rél/l?%%t tgﬁ ?%él @g?ﬁglquﬁsﬂrgﬁha&} ¢ell(s) to be cloned

takes sad:muadeuesemﬁdf &8 dohdttiohBen tHe
p o o A Ao R dperc

‘PFS recl on| of deposi t ed

which b tgetfﬁ%qi\er ndpﬂpfr@agwmgham tehercl@09d armsdsistant.
preferably nore than 30% nore preferably 20 nore
than 40% even nore preferably nore than 50%

The autglageis tem&elryneﬂn maiyt thea pré&ififided fhlowexasle Hyﬂﬁra@fa@@%%th a
invention a relates to ocesses wiith sone

radioactivg, sglircy 8[27361??0*!?@ o anale RydrRsRton wibdhe capsEN isotope

137 (""Gearadiaton MiheVéferg wb%s@fo%%fweér%%ﬂh'%o@ gpkes to

nmet hods of preparing one or
advantagwlsyfgtgrslpe gedhogs of eiphisatimgiclbaing raanndsalraatc:elf}e in the presence

of autoio%bﬁ% %é’tﬁ’ér dgarrllgc%raésﬁ@gg (ﬂ% ﬂgct > rgﬂﬂa@feébﬁﬁhﬁ'gég@ﬁ r@eusee
an energye@msa biesktakenel0 Ihe SD0EEE Gbsl écﬁ/ahﬁagteﬁﬁgwt tSlﬁw%%sz Bnd

. uestion. contains one or nore enes “of
200 Gy. i, 5

PRNeB@Bvsh thet cleniegsf (Hd@echiﬁdidm@amfobmd that the use of
autologos 8ol Ber il PEafield USSR a8 v

of clon:ng@ft"@eemcy afitersiratiationavith am enapyyadee di%e@@éeﬁﬁ@r‘id 500 Gy. It
1

Is listed in Table

has provifl paicutyy SYarthondts v gl @é@%defagenw@@h@gve

been wraWthéb VATCAH eRaidy dddeVof BbtlvBen (:Z@Saﬂl A ?Xebrég?%fygéout 50

enes artificially introdu
Gy. The%ﬂwm Th.ﬁwOléfthm eeR[gg siosedor %ﬂ’ecellmardulaejdetbrhm@j a

_ t -
exper!méiﬁél!yeﬁgg r%gig ei%eﬂ% \n?tgl %ﬁa%{q Idg,ég gu nc ngféf?ﬂo;md
determiningetheadorng @ﬁmlem‘;qn@s BGub&ich dffths GG@J@ o ré&a!i&? rﬁda?@éousiy

n en O S seqguence or an endogenous gene
to the metflad Segfi ech the,exapIRies a Imagditien tagammayrasiation withi'E Cs

and ®Col (BbH A 1eRshd 5 réatprféfrfﬁ%ﬁ{h Bﬁe dlaﬁ r?yel %?%'iﬂae&'%@%bg

het er ol ogous eror
radloactwegfacgam @abrtronrradtae;sn andtmlcso\ah\m:)rardeit@hr@é dl8o agitable, for
example. "het erol ogous gene of interest”. i0o A heterol ogous

gene of interest may be i ntroduced into the cell by

various nethods,
The feeder cells may be used directly or after Cryopreservation, for example in figuid
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, [RL-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° / mI medium in the culture vessel in which they were
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for exanple by viral transformation, transfection or

m croi njection. The heterol ogous gene of interest

may be introduced into the cell as linear DNA or as

part of an expression vecigor. A nunber of eukaryotic

expression vectors are known which allow nultiple

cloning sites for the insertion of one or nore
original!)hdepmsjtaulgd%mfgebh/stharfmstt p:aasegil@ tekes pgeqt.a cell density of 2 X

1010 S8 B o BAPRL L  H cTR GR § 60TD IR o

mediumCar | sbad, CA, USA; Pronega, Madison, W, USA or BD
Bi osci ences C ontech, Palo Alto, CA, USA. The
transfection of the cells with a DNA or an

R one e
The mefHRIsTTbOAEI M icinER TR A bRl s Rlae Titfn d58RTon
describegishate ste ichachdteris eekioyralhigh @vépoﬁ@ﬁbh@%eﬁ:leﬂby, whRB%eans

or Ausubel et al., 1994. Suitabl e nethods
that the pregrat BYENHAN relatdsaerperssexdnpiep! watﬁw@e@m@w marewalian
t: I

cells, chérraggbﬁs;%‘g olpgl??t otﬁx@ t%%#g%% ferdt (lgggféaﬁgig%,@réi%Féﬁy at least
20%, maﬁememne)biymmwse&[)% and eseh inwoTe prefestinplaasiast 4gbmn,

Accordir i bR EGlRep dBftred SPbetenE e Bresent meaioR Flatsdo
methodsﬁﬂrI r@ghﬁ g%@lo‘h'tr‘igj‘ﬁfanhtﬂh% é‘él%dcﬂdl‘é@(ehlé‘@d HePPecioning

host cell or an artificia
eff[mencwﬁ ahleesh®d v ﬁt’&fﬁfﬁhﬁbsbiﬁst @ﬁ%sc'mfi patisolady [pyeferably at least

o/ n r in the host cell. The
70% and R A S Plterai R Bk RaT BR%i ves the opti mum
transfectlon frequency and expression of one or nore
erologous genes of interest .in the host cell in

Accordi%pdesthﬁ &l 9% gessriked e arFreioning pHiciksiyoldinehiding) more
e 65° 4 S5 LECHO el TR et B AL el
methodsi threplsatingﬁedlohmgaﬁhﬁ) cel@whahmrg chbmataised nthahthe

recloning b3y T (ki S Rebb AL ELL Pals & fiore T ae jnorgnan
65%, pref&Raibhemdre RO BS, mEke Redfefaldy RO Mg 804 grforéﬁﬂé%?&kﬂy

whi ch enabl es and controls transcription
more thaged{Es, Byers Bue meeferakiv srgreriban G0V, rma@npww moréthan 60%.

iowero BT RrPRARIEH p FEPEL 0 b ROLE DR R RTBL

recloning effickeicigst fopthe( talatypesispeifisdi nitiation site). In
order to express a desired sequence in a certain
cell "type or a host cell a suitable functional
Mo r !
ooV e oy TS o o i EP e ol cr e
productsgpalypeptidés grofgiimgy nucleic ac:|ds etc.), preferably recombinant

products, in cells which are replicated/recloned. 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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constitutive, inducible and repressible pronoters.
They are deposited in databanks such as GenBank, for
exanpl e, and may be obtai ned as separate el enments or
io elements cloned wthinoggol ynucl eoti de sequences
fromcomercial or individual sources. In inducible
pronoters the activity of the pronoter nay be reduced
The gene(s) of intereat tobé prodisecimaay be gereisgviith oBoer M&I‘@!yﬁn @he

host cell% 6@%?@1%‘ qg,ang rOn%%lﬁpﬁb?ﬂ%?@@?gpntﬁé%%:géﬁgt deplnmon each
sequencé e yRMedArod i< mtd\'ﬁ'déh i€ PdteRBd td AY COP ey ofdg ou? F—Fﬂf’e”ce"

) tetracycline-regul ated transactivator protern
or "heterplpgpne gepepireraistian tof thisetelheyen ifribe shquéncelbngend td Bé
i nduci bl e

nrossc P e S G € bt A

cell. For ek@ﬂblepradﬁmhﬁbr Gefe geﬁé%t&@@hﬁ@hu@d Ato a h%?@éier cell is by
sen et al., 1994 O the pronoters which are

deﬂnmo%%lf‘?teé"alo&ﬁ’u? 980Pt dbind ’ﬂ%ﬁerwpgﬁumm%g@d@qurra gene of interest

) the ubiquitin/S27
it is also Sérf%ﬁ%bﬂg%%%fa ) ‘Fér%l ter%@@%{%ﬁmi g\/l 23' e'aﬂ y 2

prom)ter 20 adenow rus mej or |late pronoter, nouse
| ot hi ' r epeat

A neterofBgits o858 dRiterast rERRE iiFdsIcaRdTORGe el Py VoMb Tesinods,
for examﬁlfe AR tra%é?d?ﬁ?ﬂ%hoffbﬁ%ctl@(Bpm:@rﬁlnfg%i%h?ﬁ? heterotogous

et €r ol ogous nanmal i an pronoters are’t
gene of imﬁﬁ%ﬁtdgﬁbballmtm@celdetato Hiwozel] gov lomear &INA or aEdeFDmf an

ovpross G FEBLE A B BE L BB s e b o

multiple dlowingGitepbromalingstioM iof Ynefd? imdrdi Heter@ydls dBHR and their
enhancers and/or. several copies of an enhancer

expresa%d}gﬁ@@r@gysmhgg%@cl@egamgn@mhqw covWP@niasn$iiicas .

siratageri | 5o £ USRSl ARHE KBRS XSt . Macson

WI, USA acBD/Biqscaa‘noas [lonteicey PaitdAlbUSASUBAUTAL&Rrishsction of the
cri Eﬁi on of a gene functionall y connected to

cells W'tht%ﬁ@’p% XPressHN YeCiph Whish&iosiefidoicpne ef msre genes of
interest :gn@éﬁ*‘é‘&bﬁt bﬁcoh@ﬁ@ﬁ@ﬂﬁl’é&hdﬁs Q@&éédr@%d%lde%rtﬁ%éﬂt ' on

can therefore be positioned In f
Sambroob et laghil %IQ ar Auanbelratml), dBQén |Stu|tametrhetmoails ofmtarrsfeombn

notute SSRGS A, L RSehl
precipitationa@fsotiopbtibnu Bblycaﬁ@ﬁ’- @ @ERE%&%ﬁ%cﬂééﬁa}%fectmn

fromthe pronoter. is also possible'to
protoplashfisigrs éﬂlcﬁ-ﬁﬂleﬁMEﬂdr\fa‘ﬁi umcrtmap \Hreﬂeratﬂe, stmbledtransfection is

carried ol wiith theed mnmvc\)"felclules afe & et{her |-ntegrated into the genome of the
host cell or an artificial chromosome/minichromosome, 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 translation (expression) of the gene of interest or

increase its efficiency.
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- ubiquitin/SI agursaToyat dfahe R ABC(WOSY /M 86641 BRA 4@8§#d¥)5gbdgoter,

5 nunber of enhancers from various sources (and
deposited i n databanks such as GenBank, e.g.
SV40. enhancers, CW enhancers, pol yoma enhancers,
adenovirus enhancers) whizh are avail able as
i ndependent el enents or elenents cloned wthin
pol ynucl eoti de sequences (e.g. deposited at the ATCC
or fromcomrercial and individual sources). A nunber
The tem® FpiheBE Sers i . [ nhancer .0
. se%ﬁnceiqieuch ag’bﬁ:ﬁ@ @J%ﬁ@é%@eﬁggw AR A controls
transcripties ofiivergeams cesbauentes functiowallyflinkBe 16t ANSBAToter contains
recognitfnangcer s ige tifi eol?rgitherto. One exanpl e of an
IO RRIUsNEes &iRiRdies RNAwRYRetase andtherieitiation ste 6 |
transcriptidn i it by C |.COI .or, heav .
O P I DB SR o e B b 6 By 85 e liee in @
certain geildyieg ef § hoshbalhasugabledunttiatsl prorao@r must be chosen. The

. | ation.si | h i |
sl o P P2 P obg o Ptcing
constituthveg indicily apEGuBRESHIE bForkARW) frﬁé¥ é%%%@qﬁéi&ﬁn %%ltz:atg/anks

types. "Transcription-requlatory e gener

such as GaREAnkeT0f SXEOTRI ANdImey Thenohtefneches sarTatcse IR of O
r ription initiation and L

eloment 9 AR PebTLERSTHE RLdBnist Jafcpmaerion arigghcual
sources. TeirieCible promnster iel Rvitpiof 1l bioctef fiay iR Rk of
. Eucl eic acid in the construct which coriyespon S to
increaseqlia respasisea@ eipaalacdae arpTple of amirolupinia pesmoter iithe

Tl CHi.t L..e. NA precursor. The
totracy il (20 Brorh A% Thit coryain et ol OoBictptisdiemsesieto)
which cap®epindaoed by setgtrangeihe-Hyrildted Mankaaness fbtein rq(TA). In the

te nation site" refers to a nucleotide sequence
pres_enc%f acycline Retinging of t Ha tatetghg inftibiters Guampists of other
induciblel BrbaiRs . 5 hi i he
st RIS 36 G IR ISR IBEIGRI e Sob0 Bt e
also Samjyropk ghebr 1989; ShodsenRN/Al 30 9p4). yoRtheseronBiers which are

particulai'i)g gg r‘é%rﬂ% Féérla@ég %9(8?6; Poar{sibe%ﬁﬁa?)éo%iggﬂ@g%}f a qqq‘ing gﬁa,ggilﬁcgﬁ

d .i ncor,%orati on of a sequence of about 100- nine
adenovirys F1ake ipteRronpiey A ewse Metaliothiensiot lqzroewtd’, theluthg tEhainal

repeat reBRINY; ' [ I ri seguence AATAAA

peat re QRN IREY: Jhl T VL e RSP R PR 2ge
Cytomegsiaviuan & xamgeegienatibel betdreldgous mammalian promoters are the
actin, immunoglobulin or heat shock promoter(s).

For example, the promoter may 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 c¢is 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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downstream Various pol yadenyl ation el enents are
known such as tk polyA, SV40 s late and early pol yA
or BCGH pol yA (described for exanple in US 5,122, 458).
"Transl ation regul atory elgments” conprise a
translation initiation site (AU, a stop codon and
a pol yA signal for each pol ypeptide to be expressed.
of or belthad adrariscriptiorupit esihinmn intronor keenduittRtHecéding region.

The ennpfer ey B ol SENE i edinedidirevicaiuer e fransasingen uni
and at a @sREREEMle diflaRédRbmi et rbiioha! at is?é?yn% Pg%ﬁﬂfe' B Hd'%/ <2

. unsuitable additional translation ini ion co
physical gnddthetionsd guerier withvhe phomitgrt  Tadef siditedempn et ibemavidre of a

number QA BRES FPBL L s i deesdg in dBtafiaricg supbes
GenBankey. gaBlaonsiHarekss, DV RsREhesr s, bm%ﬁ'iaaér%é/ndé?ét%{eg@virus

of the start codon. In order to produce a secre
enhancepy)| Whieh & el @valizhle és dedrpasidenh eleresnts os etengnts aidraichwithin

polynuciéotlEu RN BEE bGbd 8B A R r el Samr il g
individual soamés). hAqughbérhsf préRoteriaeaced BRoSIdMEh FR@HeBce
ut not always |ocated at the an no

IS often
sequences SHE gs tg? frequenieHerd EMY prenptaind heduwneaa Cady ephancer
is one of th&BRbNGSRLd ifidd 6 ebfe d inducible
TheRBbngeR BTSSRl AR E “Ohe SEIRE L andnivte
enhancenis| theusetallbthidngin sohazeernetessean by stvnlaba bytdueddrticoids
L gnal sequence. |If the native signal sequence is not
or heavyg’b%@g&nt a heterol ogous signal sequence nmay be
i ntroduced in known manner. Nunerous signal
) sequences of this kind are known to the skilled man
Basicallyg ¢ wepbirteriementsiaglusiequomnataisankbasars, tesm@etiBardnd

i 4 _ 20 s of i rest j,ncl ud,
poyacer i obN Ayl G376 PE IS kBl S5 R Kl e anc
constitutiegly skguletory Isgopbokésam kranie fdrane vatiegs bestypegcept or s

rivatives, or fragnents thereof, but are

" .and the d "
Transcrigion reQyizfory Elp s coeIeralif EPRFrSe AWPTIReS Weptaatesf the
gene seqiehes to @%_te@‘ﬁe%@?'tréh%ﬁﬁtio?ﬂhﬁ@%h shal t@f?ﬁi’n%oﬁ%ﬁ% and a

t herapeutic or diagnostic applications are 0
polyadengtatiphesignralm " pol ypepti des” is used foramino acid

sequences or proteins and refers to polyners of

am no acids of any length. This term al so includes

The termpttarscristiomirtitiativny site"desrs O MueRic acid in the construct which
st-translationally by reactions such as

correspo@c?@&%ém Hrstgwicleig acid which is incorporated in the primary transcript,

i.e. the mRNA precursor. The transcription 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 transcription 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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phosphoryl ati on, acetylation or protein processing.
The structure of the polypeptide may be nodified,

for exanple, by substitutions, deletions or
insertions of ami no acids 24and fusion with other
proteins while retaining its biological activity. 5
Exanpl es of proteins are insulin, insulin-like growh

incorporatien 6f a(segrence of AEUY 100-26Q mEaning adidothizspBRA faPiit the
| e VEGF

n h factors such as for exa
cloaved Jebri 1iie BpRHUR0UAGDE Bl SotpRis s necathienca A TAAG about
10-30 nideotidis, Ban? 4f tedc igd &i '
" ac?ci)vat oL;IjS}t PA); er yt%??pgcﬁ selﬁsﬁﬁc(! Eggﬁ?gbﬁg%é%%i etin
downstreamoVanausqalyrdenylation dxameptsearierkravresticmas (r pdlysyusv40

e a3y H i o e ot bl ! b

interferon (IFN)-al pha, -beta, -gamm, -onega or
tumour necr,osis factor (TNF) such as TNF-al pha,

"Trans!aiié,ri‘?%s%?tong SIFFRENTS CRABPLISS gdrisialgpniintiemaita AUG), a stop
codon AR ey T igoelE B Sl

expressign dimnay fefabisatde busmovs addarathavige,5'f @and/or 3Mihtranslated
ant i coagul ant

. . WIleb . factor;
regions cﬁfgfé% %Pg'ei%eﬁﬁ%oqugng? 5‘\?@&%8&8 ﬁ)@ﬁé@sﬁ%ﬁq, i SEertagimnate
any poteﬁﬁaigudim&tizbﬂma@@ﬁibﬁéﬁtf%lé’tﬁfﬂ’iﬁltﬂaﬁoa 68bhs o%ﬂe‘?%?egﬂﬁnces

ecreted); human nacrophage inflamratory pro

. _and
which mlgﬁi @fscht-eaqpﬁm@n af Mentan)sceiptiomoakkpreisaiondevél. ddbedérdn
. . p150. 95  VLA4 | CAML,
promote SRLEEFE IRB e 5 kun iy RAEDIRS avibilest 52 e

immediatey spetuedn of the bzptegioou pnamtiégensrodiit 3/secraeapdRfpeptide
CTLA4; Apo2L 20 receptors

, tor; m tor;
e cone O R B o s o Rocaco
precursol Flde ARCIPSARPS 08 SASHREGR N C ST e

ER memiganegethe sigonl senusnceds aftph dUHBBRR alwdyR3ocate tiieRéhe amino
e NGEf 3 or

terminus Eggezog%érfatecf Fr%xé‘ﬁﬁa?\i_dgs %%%v%&%go%g@l%%gses after the protein

axin-
has beengitened ¢ronghsise EiRtRAmraRE] dBe daHa RdlierdB Y| By @S but not
g‘){t otoxi ¢ T-lynphocyte-associated 25 antigen 2.1 ﬁ
necessangy CRE@Dts PHIrhsigah Hasleage Ifdbe rative signal ec@DiiRe is not
¢ i N /- ; r |l es are
prosent AYMCRISEAN Soflcocbere® iy bR AR B ghler
Numerou@h?éﬂrrﬁf aaqUEméE%f thiam[dntg 150 KROWA tblgﬁé Gﬁfl?éﬁféh a3d teposited
: exa Fa Fab' ,. F(ab' )2, and Fc' fragnents, 30
in sequeq%ég@%}agﬁ?k%ﬁkﬁcm@%@ﬁﬁngqﬁmg@@lobu| in chains and the
constant, variable or hypervariabl e regions thereof

as well as Fv and Fd fragnments (Chanov et al., 1999).
Gene products of interest may include proteins/polypeptides, e.g. antibodies,

enzymes, cytokines, lymphokines, 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 glycosylation,
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The antibodies may be of human or non-human origin.
Humani sed and chineric antibodies are al so possi bl e.
26 Fab fragnents (fragnment antigen binding = Fab)
consi st of the variable r&jions of both cha| ns whi ch
are held together by the adjacent constant regions.

roduced for example from conventi onal
phospholBie ety 5Tt Pe BaTRG RIPEFRSIGr She Suciure BT Bieas0lypeptide
may be MdBH, fir dX4niAE Qu”éé? tloﬁsh@éleﬁgﬁé BP%eﬁfcﬁ%L@‘"érﬁmo acids

are F(ab')2 fragnent e produce
and fusign mtécﬂtlyen mromagemhllememmmg fieméologicByagiitg. cl oning it

is al so possible to prepare shortened anti body

fragnents which consist only of the variable regions

Examp[e@foﬂﬁ?@té“r@ﬁé(bé in¥iiin %‘ﬁmh'-l%tgréﬂﬁﬁ factof) FT%??GFai e hyln%n

known as fragments (fragnent vari ab
growth hgfmenRe (!v@Ho éilﬁlldeptbarr gr)owtmiaqtonsammtasoﬁqn@xampre Nﬁ(hlé EGF,

T, for AR TR Re i AR RTLIRN pE B 1 S0 RO Rbh

plasmincg@meadivatr (1P thicploidtifi (£ BB PopBict
gi on of the )Ir:ggh\l/yﬁfr?d !&;grﬂm);hal ns ar :ee Ma(t gﬁ@i %?/mkollqeS

for examp%g@ltqa{@ukm,s (Helstcons B-1, drb 3.0kt iLge 16, dghehs, tbig IL10,

b
L1, IL12DRets, W4 99 RABTR20h 8, IRERLBRIRN ABrET . gamma,
-omega qlmmtath tumoaznﬂmebitosw Eicim:c('rﬁblﬁ Sa?@t&bdﬁ\lmlwph@ Ft?ﬁiihldﬂgg?mma
NPSIETE WA T R g e e

GCSF: WE%WMG@PW@&%W @?ﬁerd&é‘?ﬁé@?%re Efottﬁgefactors such

Huston at al . . 20 I'n'past years

npl e
as factoréf ll é@@gr ¥l Haoler %ewm\éﬁlahmms fa@torpanmuagm@nt factors such

h :

e protolf, 4 BREh e fRe: AN ke d B By P o

expressqnfmdrae&rbteﬁm h@mﬁh@ﬁ&rﬁﬁﬁég@ﬁﬁlahﬂﬁéw BEbtEINN kI PY1 -alpha);
i eve t he tinmerisation of

|d|t In order to.ac
(human) Sz @ W'Pag??i’rﬁ@etsﬁgymﬁl%uiﬁ%éld@éaséEAHuMaﬁﬂ p150.95,
VLA4, ICWW QCW?V' I@MMEA‘W@:’W/E@%@@ uﬁi&ﬁ%& & o R subynits;

I neri Sat’1 on ‘'donal is na

blood grc@ﬁaamt@rmnﬂml?:aecdam& aDB hed:eptostnﬁ Ipcrbclé;ﬁér (C?@Ahe,dpozL
uctures") such as the Leucine_ Zip

r eceptofsdm ﬁ% ¥°r|%%<aaﬂFH@ ARG dffewning @fPM/éFQ@@V‘ bﬁ@%e@ﬁeen
proteins, tlhé‘eiVﬂéc@BQ)ryLvﬁaqgin%%ns Qucﬁ Q§ fﬁ)&éﬂ‘fﬁl@%ﬁ?ﬁb SV Four

for multimerisation

associatgsbantigensi ssh. as fmexampfe HilEﬂﬂ)d*jERS ou R4 hectelﬁﬁorar t to

ot.e a.bivale cFv rivative.
rhoumat i B 0} SRE e NPER o PHGE: Rk ReAsEr dhairsamedrepin
gonadrogina8sd&la® peptrie; HhibiRsHkthan; dlcytotoxic T-lymphocyte-associated
antigen (CTLA) or neurotophin factors such as for example BDNF, neurofrophin-3, -
4, -5 or —8.

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) immunogiobulin 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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the formation of honodi mers by superinposi ng VHNL
chai ns. The di abodies nay additionally be stabilised
by inserted disul phite bridges. Exanples of diabodies
can be found in the liteRg8ture, e.g. in Perisic at
al ., 1994. 27 The termmnibody is used in the art
to denote a bivalent honodi nmeric scFv derivative. It
consists of a fusion protein which contains the CH3

Fab raof S8} e o BRI L, B EEP Rl e Bt of
both chatrmrmbi@h%rem@kw@etrﬁéragm@taﬁ[iéneman@taﬂt réyihg1Ifhey may be

r(fsgri on, also of 1gG _and a_linker region. Exanple
produced, for SxaRRIF Hopd apR¥enticaaliartihadirgiby fremling withta protease such

- t A dyi i t :
o pepaif 2 (DN URABCION Bt A AR b RO S o
can be peadycetidg7protddigticldigestiori with rpsfn. VH VL wi t hout t he

use of a |inker sequence i0 |leads to the formation
of trimers. The fragments known in the art as m ni

By gene animP i £aisetp EHTé‘Y@PI%p%l'é shéﬁ%?eééég@@&@\g’%rﬁ?éﬁs which

_structure are also derivatives e
consist oty @fi theniesiableoiegiansaciithe hedvip (WHireaddighf cithin (VL).i These are

_ r i iled coil structures (Pack et al., 1993

known a$ By 0Bkers 4P e e riais F Ao g or e Valun Beidmg As

covalent bi oRi the cyetdis grdlgReofAY cafdidnt @AdinkYs A6t possible in these
transfected with one or nore selectable marker

Fv fragmgeite hevraie oftarestablised bysomaethes methge. Ronthis pufpose the

L | . . j i.f,unctional
variable RGP Ao Ly R R D6 U B8P Bl of -
short pefizie(fBatfibentnof AMO1A 4028 BEBminbxaige, gseferalsig16ciraRlosacids.
used in eukaryotic cells

. rkers ich are, usyall §
This proc{@gplﬂjgné\,‘%éo mlc%oq%%ymw@cpc\gg igd VL are joined together by
= peptssHHISH) SUcAN 862 g D UL OB 0 gl chgin P
fragmentg Dp6FY), Exanypiesiohecky aattmdidkire ghawmandelesyribéd tafsier
_ sparagj n, s et ase and genes which confer
example PRl Al ‘{%gd;eonyci n (G418), puronycin, histidinol

D, bl eonycin, 25 phleomycin and zeocin. These genes
may be introduced into the cell together with the
In past yeprserasipup stretegies bave bpan deeelppepifer progbtingtrhelimerie scFy

N ' int : by .neans of .
corvatvel od BERRE e 8L bl SBARS Pl e
pharmacokisietie paigdrivaserd inoneaddithindBgenidityof Indt8ePto A8Hidve the

suj.tabl e sel ecting agents which selectively prefer

multimeriggliors of fhe sfyifaovianehey atapivdused @gfksien proteins with
multimeri€8fidiF ABARHIOTIRE Wit AR &IBR &5haB§ Way be, for example, the
CHa3 region of an IgG or helix structures ("coiled coil structures") such as the Leucine
Zipper domains. In other strategies the interactions between the VH and VL regions

of the scFv fragment are used for muitimerisation (e.qg. 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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30 It is also possible to select transfected cells by
fluorescence-activated cell sorting (FAGS), for
exanpl e using bacterial P-gal actosidase, cell surface
mar kers or fluorescent prgteins : The fluorescent
proteins also all ow FACS-based isolation of 28

i ndi vi dual mammal i an cells. Correspondi ngly detected
cells can autonatically be deposited in culture

ot T AR SR i

d tvbont@ &of
o ol a0 SO S

immunogjokkiin, prefergigiy) g Gaorasat grefgrably lg@l medistarizdtion reglon Th|s

comnectSTRPELATE oAl AT bl s BT BRbiedBas ey oL e

region. EMamlpdwoll'SSLfcﬁfﬂﬁﬁﬂb@cﬁéé sré BeddHbadEYHuldt &l S1996.
particul arly advantageous to deposit or%y one (1)

i ndividual cell. In addition, sorting may be done

e e A AU D o)y P e
(Kortt et mhgh@®7)c HeadsectTossnad W% WifeoLft @hd ﬁlsé %f EQm‘R@f 5&88Lence

rdin ecific to properties.
leads togﬁ%r@@t'gpl%%tr P&t ageous to carry out FACS— based
i solation of cell clones which have been deposited
according to one of the processes described here and

The fragmienthknown éx hreeart aa rhiniantismied whict iehve aBd. &i-@eerHfalent
erest,. .Prefe t he expression of 15 the

structuret 4t E8 BerY fes: & e UAPP R b Ao aRegPaten & achieved by
means of gnctri- enadtraméridketbd é’o:PﬁFu*bt&’rteIthﬁgck arsh ?9&53”%8('5 A%@g;l

ink consists, for exanpl e, genes
LOVqu%ﬁ@bnéﬁ@lclose together, so that the expreSS|on
rates of. the two genes are correlated, e.g. after
transient or stable transfection of a host cell. Such

For selecftmngdrarmﬁad:tetﬂd@lhs g dagl Relit@all d)‘i’ F%Eﬁgﬂg%ecé%(ﬁ?vslth one or more

use of so-calle
selectab{EiARRER GENFF T30 B 20T AEsY Dasteblaras nisbRNel spictzbiny

arker oo MM S BAORy Lok U BRI BIRBERR. o Do wo
92/087 9vEnA WOP4/R8 M&QayExa’mp lesics salectiibie atarkashahioh iafd usually
| uor escent

used in e*&%t’%%ﬁ cgmg i ecﬂté 8‘2’6‘12561{%@87'@%&3"3%%9 95%@3{5%{@@39
(APH), hy@iotnya.r@pﬁoypmo%r@mb@é YH?GQ hdlﬁg@rbﬁﬁéﬂe%d%tase (PHFR),

fl uorescent pr otein al so have a expressi on
thymiding kingge (§Kneletemine syathetases aapa@gimSMthetaBetdm genes which

confer rebifideABHedn ¥ (8418), puromycin, histidinol D, bleomycin,
phleomycin and zeocin. These genes may be introduced into the cell together with
the gene of interest or separately. Preferably they are also introduced into the cells
by means of expression vectors. Correspondingly modified celis 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



10

15

20

25

30

The fluorescent protein may be, for exanple, a green,
bl ui sh-green, blue, yellow or other col oured
fluorescent protein. One particular exanple is green
fluorescent protein (G-P)28btai ned from Aequorea
victoria or Renilla reniforms and nutants 30

devel oped fromthem cf. for exanple Bennet et at.
mdwiduqg@@'nn(gilanfqe@SethmeSpomgmlgly dmlecteni/c@ns&’ranmdombacauy be

dep03|te|d' Q%ru%HJ \?eéi.J ﬁﬁe%%tspﬁle Fﬁléanqgseé aﬁg@ﬂ 05558 2 laser,

enes

e.g. an Q@ﬁﬂlai& (4‘6®nﬁ{§/a314ﬁ85exéﬁ@pwwéaﬁo@@toﬁq@té}]fh{e%ﬁv@man

are incorporated herein by reference

Autociond Yo (eudlier EFYCS e Beskman-Goultardimmie £ LolUSA). According

h
to a pref?ﬁ‘@de nf r%q??n@ﬁ%ﬁ ton%r ?g%gﬁnogg@o S%F%’p cgepoAgggﬁ@Z %ﬁl%efl
culture ds,q:h Cdntawalhﬁmdx)gims fbéder ddilsdogaswast 1l Rtpartithiagpsoma

advantadfius PP ot PES 41 BSMETREI. A bGare RO mariae done
using mé&%@tc"@éd‘éopﬁl‘ fHis He EdIR b ishaiichYRE ﬁgéﬁﬁi}é ;l?s'trrénf]gﬁ%odles

or genetically engineered nutants
coupled tq mg@patie beader iTist énaldesthevealisdobe donedeadcortingho specific
egave for exanple been fused wth other proteins or
peptides. The nutations used may for exanple alter
the excitation or em ssion spectrum the formation

chronophores, the extinction coefficient or the
Itis Pa“'%'t"éﬂv PAvgNiggecun ko grBY SlhF AUSHeasast isolatien e ped stines which

| b
o b BRI 88850 ¢ pARSELEE DRI g v
co- expresm'aéhmremaﬂh@rcﬂﬂeuoam a@mewfmﬁtere’st %Yer@bﬁpttb@eﬁdﬁr%@suon of

the fluoré#gptJ P{OE%PWI tc@@%ﬁr@iﬁ?@h%@%@eg ;oErgl%g ﬁrﬁl?;% éf &Gt ether.
Such a fuiredieebRse (onER, fcfr‘é&aﬁ?b?é"’mf the tWiSg éﬁéseﬁéiﬁgrhrﬁr?g%dcélgse

be carried out on cell popul ations”or wt
together, septhehtheoperression rasqfdhe svaseoss beeoeleted, e.g. after

tranment%rr%tascﬁé ttr%fjl feiSn fa@ﬁﬁeﬁ e% ngrllc%ﬁg Et@{kl%qemay also be

OUT ce

obtamedpﬂmkbuamp‘lesigethe (Readfascabdied IRFS §E@Pr}e$1t§(1ﬁté?ﬁ§l%jds%%e

entry siteygr PRENASAIGRG, iNs Meoenasgene " oretast gné%;c%ébéer
ﬂuoresce%?b*o‘iemiﬁb?@f’é@tﬁ@g@d QE% fd?ﬁgﬁmﬁow gﬂ% &J&% hi% is a

I nvent | epositing S usi ng aut
direct corr@iati@rn bebydan ﬁTeeexpresmss ealtel of thefladlesZéntepratdineind the gene

of interes (R HhAg SRR U Frss whikh <R et hrs Sieppi o
ﬂuoresceﬁ@pﬁdt@lﬁ Asepavé Eﬁ'}l? b ?ré@ﬁ)ﬂqﬁ%bwﬁb n%@ d{l%t?\%\%tc ated

ver a partlcu ar

properti

‘result of %JH@C“Q{@* polens, in a suitable

The fiuorescent protein may be, for example, a green, biluish-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
(1/04306 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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medium 25 In order to produce one or nore gene

products of interest in the recloned cells the

recloned cells are preferably grown in a serumfree

culture nediumand in sug®ension cul ture under

condi ti ons which all ow expression of the gene of

interest. |If for exanple the gene of interest is
proteins gfg porcRbosRmot pn-biclamirmssent mrgamenmrmfrtbéepemetsh@mlﬁozoa

for exaigfe e hiydih ERELRRP snscr s vhd Lenttie o | 22

Dfscosomdsu‘ﬂatlal OiVRBRILER. Taul", EXRBBbMIa $b. OGRS NORELESNa s
i pducer nust be added to the cell culture medium i

”Magenfa s‘iﬂ&memé'nﬂulw THentuereseerignoteng usechmay cinsist of tse wild-

b P ELSSPONU B4 oL B YRR 340

derlvatlve&s;s alasant@hber@eﬁ wl"mmkianm {8 examphs bese fueRONE RS proteins

el lula rane- hbound or secretory
or pept'd%ﬁo% m”‘ﬁﬁ@”ﬁ &5&96?% ori gxeErds altesthsrexcdation gr emission
spectrun® Rha fa/@shtionosn &f@m@éhbré&u ltﬁéjé)?m{@gh %H%ﬂlgle%t Brifs LehATy of

gene product, rotein or
the PrOteé&pN@@@\tﬁmhelmmreaSlslem ef‘talmnahm geitfl or dtheespescies Ban be

Lated f t
mproved'§) 8ol SBGigRbL Falig 1R e Senlion it benreb S tein
may a!sd Ise sivbd trafusich Withfa &fedtab® BbRQT, prefS8 'dhaﬁrhphﬂable

roteins and hgst cell proteins, conventional

Se'ectab'suﬂﬁfheé stcbassilndatplats radectaga(PHER) olor exampde. of
all, cells and cell debris are frequently renoved
fromthe culture 1o medi um or | ysate. The desired

The selegiioresispoztuche camiethmrt drecd|r pasli&tiom srantaoeinpbbMations/cell

clones wé b%’l R éeg{:ys : 0S é)cg .argq]e glt" h}%ﬁ%rg?g%gﬁﬂq;legﬂg%vgn three or
four celis&)ﬁﬁ? Igﬁ‘@htéﬁ%r cell Bangle Jb’s%%f @’réa‘%?%l:ﬂy thé%‘éﬂ% $6d : deposited

hase LC or chromat ogr aphy on adex
in ser Umi’f@el BedéieHangepreéahly is mbn‘a@"ymﬁﬂﬁed e dhiaohs mrvthe:h

het te
presence Eatublogfut BEsdbt celis S dle Phsde SBUD MBS SeaBidng ko tne
mvent!ontfbedekod;ltn@gi cmuang alesiogbhietbdder t8IBs ald diSE MW BN detail
rris et al 1995 and Scopes 1988. In

ol e..g., by Hﬁ
sewherg;{dig aps grtian ¢ Besipals dwe o MVesAISOBMA $tepe Mumebe carried
out, and b hE%e?:aI@Ehs]%?lt rﬁj Qﬁ‘é 'c s ar%n&ltﬂqtgg g%d replicated

products in s un er seru
over a pafmi.dart leogth ofdinae aetgrab&mdtwd@eleks,tmpodls) inNERBURALIEN
medlumceIIs contain a gene of interest which codes for a
“protein of interest; (ii) the manmalian cells are
grown under serumfree conditions which allow

In order to produce one or more gene products of interest in the recloned cells the
recioned cells are preferably grown in a serum-free cuiture medium and in
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. [f 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 cells can be expanded as desired by multiple subpassaging and transferred into
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replication of the mammalian cells; (iii) in each
case fewer than five, preferably four, three, two or
one (1) of these mammalian cell(s) are deposited in a
cell culture vessel underd%erumfree conditions;

(iv) the suitably deposited manmmal i an cells are 25

suitable E:S@girjf@leef\%%sg gggpr B egnrgﬁggtf(s)%% fc?’Q a?qggr%}%gfﬁgg gg: egﬁpeelrlas

cellular, mmbraaeebMdmwéﬁoﬁdoﬂﬂﬁwdu&?f umfree conditions in
whi ch the gene of interest is expressed ; and (vi)

the gene product is then isolated fromthe cells or

The prodilét bE o240 S8atabl Hllaikhsorg e GOLEIRHE Raddiuias )
secretedcg&qe proeluet ) if tarprbm o2polybeplige i@éﬁ(ﬁlbé% Wlhb & £E&cretion

sited in %(fach cel|l culture vessel

signal, hBiBYFL Pl iTaPR)e predust ey plsobepiglaéacirom aalilesates yn orer to
obtain a plde héM@%bﬁeG@é‘HﬁidLﬁPvﬁﬁ!H |s's%bgga‘?1%§,as; ﬁg‘]e H‘r%rrf 8iHY

(iii e cell deposition ma
recombir@mt @ﬁgﬁegus ard hostusa!inofeoh@S- dmaxsedt:@ﬁl buﬁthi‘étldﬂn@procedures are

h f nbod h
R TN
medium vhiyehtd. Mh@essired gefé prédiRt esh tﬁé\*?b@?r%@d'fg{rﬁ gg%ngtlng

Accordingly, the present invention alsor
soluble prelesd POIYRSPERES PRY NuelaitBLidaNe. gy by &aptionationson

t th
o35 PEAE Sk RAL LRl ! Lle B opess
HPLC or\mhtdimtatcrgnaﬂtalw on Saatplrﬁdtedal s:h%e&bri t@ast ?x@tﬁ@ﬁgefr@émé stéRGs
er.es e transfection o e
DEAE. “@%&P@émeﬁ H%S@dﬁ%? PHRTERIAN 61 Brieralpgaus prssinlerpaessed

by reco%tgﬁggellﬂﬁe?&ﬁﬁffo { dlﬁa’\) ééﬂ?l[aﬁla%ﬁ q%!c &i gf ﬁge and

literaturet e@. by ptritis icdal. 019% agl Scopeatl98Bpl e nammal i an cel | s,
preferably fewer than 5, nore preferably 4, 3, 2 or 1
mammal i an cell (s) which io express a protein of

In anotheir Eispees the bhssepeldvep@oh ifcrefitd relds ©HePR; ?‘tﬁdﬁp& preparing
referably taking place as a function o

one or mgr)?p?'@%‘ﬂﬁﬂ'“ﬁﬁ@@"b?r“aﬂr@”ﬁIumfﬁégemm-frpeapedm}ons characterised

n that () R ERRIRRREA CBniah D8 ST T iBRadinisn brdeSkB HERIER of
interest; (uj thehmapnroakamcelfs ant groest und&@éﬁdﬁfi@eycor{&ﬁ)r{%r@ﬁi%ﬂtaliow
ates to a nmethod of producing a

"ep"ca“o'? xgh%lrf?ﬂg‘?f?‘g g‘&:cél'ﬁn ({th Im@aerhrasmiener tranfivepreferably four,
oo o U561 SR04 Az oA RS LEES SR 0 e e

he manmal i an cel
under serwu«é*ge dgomditingy v ethe safitabiyt dﬁmtedlmémﬂaﬁaﬁ@mbr@n

repiicated 157 36 Sate P oa B oBorRec i s omens o Tgamenations :
(v) the repiRst6d tels are cultivated under serum-free conditions in which the gene
of interest is expressed ; and (vi) the gene product is then isolated 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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fluorescent protein preferably being functionally
linked to the expression of the gene of interest;
iii) the transfected mammalian cells are grown under
serumfree 20 conditions wHich al low replication of
the transfected cells and-expression of at |east the
. l,ugrescen r ot eip; iv. | n,each case fewer than 5,
of "’”ere% PEH] yt“’&’ Uged Aegord n@iy #e PresgRbnuentien alsaralates to a
method @fqd)rbbébm%; FeIM AR ANOSHRS piREicls" cﬁg@%’téns‘éﬂ' !ﬁ;ﬂ[& DS eltep (i)

ol ogous feeder cells er serum
of the precaas @@@ﬁbedﬁb@we rres dramedars oels arg, tramﬂectEACGﬁtrbaMEelc
s of the

acid whiEff o I8 ERB8S RE 4 efiRigt sEeredt o Bl fEngRElidn A thp) e

correspondinganpomskizel seldieppsicted. cel |s are replicated in the
presence of the autol ogous feeder cells under

serumfree conditions; vi) the replicated ceIIs are

As alrea@ &‘@ﬁtiﬁﬁé’& rthé%r?%ﬁtrlﬁ\?arﬁ%g% r ) Sé;%tgsq%\ﬁ%\(gg \pals?dtsRétmg of

est 1s

mdlwduagmzamrpabaiucells( anfd theedgesstiar of sibgleestmultilelM8mmalian cells,
ells or. fromthe culture

preferab'g?%‘é! 'zlagré ofén?f@ r%@ ¢raplt, Saecdrimegmalian gell(s) which
express @éfétbﬁ’%ﬁﬁﬂe)‘eﬁr fﬂeeééiﬁf’cfrﬁﬂg %ﬂepogtdiegggmgh ?peﬁgg%t?lg éé%ag

one (1) individual
place as pdunetign @Ifrtbe\mwseﬂ;smrs@atelafQﬁeeﬂladsrleycemmratdim eo’Bbldssed in

h b the 2 th the highest
the mam’ﬁ%ﬁ%’é&&ﬁ Jhertp ge'\%ﬁ'g’? PLY @d%ﬁﬂ”%ﬁ)\gﬁ@f fikackwish e 8xpiession
of the prdﬂéﬂ&if if@kdXt. A&‘&erdlrﬁ;lyp rtﬁébké%%nt Hve%tl?ﬂ%@%sre'iélég 1 gemefihod

bri ght est 20% of fluorescent cells are sorte
of PFOdUCefm)%r AeRTbINAENY bf@@tﬂeﬁtm@rﬁm%?n cale andengerum-freetdoatitions,

characiofi ] 1Bt S BT Rl 80153 B A8 S5 e vesen goces
for a prot%*aff itfeesdt] bbqhef‘rﬁgmtnamHc%ﬂ@faréitréﬁéﬁectéa VY 'ézege?{eewhl
ted out shown in Figures 3a and 3b, this as

codes fOFt%ﬂ‘é‘Pfeéﬁ?”to‘Hﬁﬁ\'ﬂ e expergsian ohtbe generwhich eogas &mn gely

f t
ﬂu?resceﬁta\ ﬁcnksb}%ggﬁggx%géékﬂggbﬁggfuﬂ r&ﬁéﬂil){qr?‘uggd Zt{) t@@%ﬁé@%glﬁgb&&e gene
of interest; die)rthem'ramfécmu arainmefiém calis are grownhamgeRegHsrEe! |
conditions TS alG EehisaNen 3 Trnran dseioo i RAeEHspomohet et
the fluore§éé§ﬁtt¢r893|rﬁ)%)n|h dfth EaNe BGr ﬂfgrl,@‘ p?bﬂagaﬁ@%’% 6% (ane)

gene nﬁ&n ication). Al'so preferre
transfectagbmagyp@ @@I(ﬁbltsmnarefdepoalmctlnr@ calheulture veseel with

autoogolTEBAEE A Gl b R ARt RS LA, e
FACS-babadreel soRingBuksE cEHRIGS® ditthbDashtf 6 RE AV SR r51s the
f!uorescer?trprlc\)l’?é?n C\?)ltlhg co?rggpondlngly deposited cells are replicated in the
presence of the autologous feeder cells under serum-free conditions; vi) the
replicated cells are grown under serum-free conditions in which at least the gene of
interest is expressed; a n d vii) the gene product (of the gene of interest) is then
isclated 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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derivatives/descendants of these cell |ines. Another
enbodi nent of this process is characterised in that
the feeder cells are adapted to serumfree nmedi um and .
are non- adherently cultivdted cells. A so preferred
in connectl on with the producti on process described

ot 156 ST ) b o
express:bﬁ Pétbcoﬁ'tfﬁﬁ/r@édéﬁ@ﬂrcﬁéiﬁ éﬁb@o‘@t@d?ﬂf Lﬁ:ﬁlat éom?m . rj?ﬁraéfl%'é this

nouse myel oma cells as fee cel
means fh?é plog b l@htaﬁarﬁw ich the Blidresyentwiells raserted doe (20% most

fluorescd RO AESLENEY i aRiBel BReSEnd Bintodimah snvee brightest 5%,
preferablyhﬁé bﬁbﬁsﬁs@ Bhe @rcﬁliylﬁ%rﬁwtéﬁe‘%rof%é 'ﬂéoéé‘scteﬁtecens of a cell

deposi t ed manmal i an cel are
mixture gra [§Pﬂ@§t%’(§/@$ shewndn Eigunes Selans] SEBFMSdeEdsthaB ePfichment of

ol londifh e 888 o S 4 BT By e

FACS-basetiI c&mdld?ﬁﬂ eylb el ULSETHEASs fo%‘ﬁﬂﬁéat&ﬂ éﬁd tdplicAfion of
manmal | an cell (s) which are

homc’gerleé‘b‘lsl f@jit ees Whish have aveomparatyelyritgh wes@fnon rate of a gene
of nores WAt 6 Sty PR R DRRRE S b B, e

amplificafierller cells . For this reason the present invention
also relates to the use of a hanster cell or a nouse
nmyel oma cell of type NSO as a feeder cell. Mthods

Also pref@ifred r@é%ﬁ'l’@;@p@ﬁdﬂlh@%ﬁ@tﬂ% g #pcﬁggﬁﬁgrﬁﬁé o n4rE rdES) d‘ﬁHr%%?

in nore detall e correspon
products ﬁhm@e%mmg@amlson’aam&faeddelthat tbem&3malian cells are

ramstr &L AR R e B,

derivativasideddemgiantst &f thes@ﬁb.‘nlnﬁbelCAnother c]embgdilment of this process is
rrolo i ndol e-

Chafacteriﬁeﬂ’ *a.tﬁﬁwlet%@ fsﬁsiﬁroc%@[qreeﬁﬁaﬁacm%mwmmInwﬂ'ﬂiw}d arelnon-

adherentl? c%-ltﬁ:*a@@d §Qﬂ§ %%E%f@rr@@ g?ﬁljilfﬂf%n |H?H%mjj§lctl?rgeﬂcess
describeq E@@Vﬂw@rtﬁetuS@ Qflham;ﬁelsb,‘ellsoms medner ralll, aft the deicshed

mammaidd £ ST RS SIS b Sty anc e
use of maUserhgaloha @élldoé‘é/%@d’ér' bl NReHd Méé@é?tedfrﬁsﬁﬁ‘ialfaﬁgcl(eﬁlﬁ?e

The term "inactivated” neahs in this context
which areclg| hasreplisategizioned ate NSA caiisi Paébularwypreiermdns@pmdss

which is &%Y%t@ﬁ%@ [P deﬂ?%ﬁﬁ%‘é?ﬁq@?éi )é(eesctJ rice l% hlttiagrz ﬁg;aaosned

neans

mammaliaetali(s) inhicrcaieviotbeesptivatedadoriett aRX @HD @l BHK cells are
nd secretion of growth factor's for a

th
used as EAEnBRI 6 1o AP TP aBIYAIRO RSN waish a5mis b Lo
replicatedN88kK&d afd BHK Akt éH&‘NS‘U‘ceii%%rL@eﬁgag ReBePEEILF iR

enbodi nent the correspondi ng
deposned mammalian celi(s) which are to be repllcatedlcloned 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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feeder cells are feeder cells which are adapted to
serumfree culture conditions. According to a yet
nore preferred enbodi ment of the invention the feeder
cells are CHO BHK or NS@3acells and the
descendant s/ derivatives of these cell lines. is
Moreover, all the cells nentioned in this application
theorehcaﬁy bperepagdassing sdemicabbt physicaimetbeis gnewnttalthy skilled

o AL B) g R et 5 AR AMNSA ot

4,7-dione,68ldm m@l-&g{(@n ﬁfb@bkﬁﬁnyﬁ@x\ﬂrmé@@ﬂ-f 15e @Qﬁ@BLh%h‘}/BHBa— :

capabl e di vidin referably four, thre

methoxy g msleyl e Rt betd. (83 aiphgaliitealphad] 498) r@umttbr et

h h mmal
al, 1 988)2 %Fﬁg rlfg%(%étﬁn Wugfcgslr %c%ﬂ‘c%a %ﬁggfﬁrgfe r&dt %%Qn%péqrg:ﬂ?%d
present isvdutitimibietefofe tdiateprtesienUss 0¥ enemmaliy e phosicaBPPREISted
or two manmmalian cells

feeder Ceggngﬁﬁléé%‘? ”@@9?@{%8'%%%%&5 B gonteyt %\%thﬁa@eiﬁr@'ﬁées@@ted
in their aB!ll@O@ deidk atrﬁeh&% ﬁr%?é}%ﬁgj 1Bk tlﬁf%”?:ggtg LfP'gtil‘TPPéJﬁ ta[ This

Iy one manmal |
means ﬂ'@t Hag Cpklseﬂdlrﬁ%@inmmbslm aohnstle:sosmm as f5 dxanbls tr@‘syr&hems

and seorgfHE bbrciih fﬁ%tsfsﬁ’ %?Q%“fffeaﬁwfﬁ{s?e@a?#@@t lggtingsto two

weeks after Ilebﬂemordlﬁg tda prémnisal érﬁﬁo@lﬁﬁe'n@ %‘)e gapedlmatig
ing is or are CHO or BHK cells or

feeder Cegléﬁr@ deedrrsoalis yeiphiara ad@méﬂé@fsermmffmltur@nomcmaons
According 6 &8/d t%r‘é%f;éi#éedr g@lbﬁalﬁ#é’r#t@'ﬂg% ﬁﬁrq%f eHgE_bells are

nouse cel p
CHO, BHrK)Qt N@Oet@hsa&ﬂ@dhefdesbbadgﬁemrmaves bf thbse geiiBes.an
i.s or are nouse hybridoma

Moreover, all tél csﬁ%ﬁgq?rg%pga m%@/llg %:pgﬂcq;}on may be used as feeder cells after

being suitdHly Wictivegdescendant s thereof. Particularly 34
preferred conpositions are characterised in that the

conposition contains CHO cells as feeder cells if

Furtherm%tce{ﬁ?@éérﬁm\%ﬂt%ﬁg%@(—?ﬁo %Jbéqﬁgﬁ{)gfhl\g/sl %?_W.g%tg] \J gge(?um-
free cell cmwemez;emnsfewertthen mmmémamnaﬂlde(1§):apatﬂébif%mcﬁm
is or are BHK cells, and the conposition

preferably B‘PHFaﬁ‘rﬁge NYS @b (Hs Mesamaiin pi(s) canable pédivigimmendn

feeder ce<H§ hHien a%ﬁ?@l@q&fs WY el rrr\%rdrﬁ M @élﬁac{gggbfee&l Fviding .

Theoreti ca he i nvention so fe
According mqyefarmemhodrman@lﬁmm pmsent irivantidn thept@fespabling
uctl onn@?:' eva t hanster. cell

Composﬁé) %dl’gglhﬁc?(\hégﬁ [P0 Epghn agﬁﬁ %éﬁp%@? Qiﬁé}l!ding )Accordlng
to anothep ppshésreddin b@diﬁl‘é@iﬂ?h&@&?@sd&@l%:ﬁﬁbélﬁon %Hﬁl‘?ﬂlr%sorﬁﬁ one

e
(1) mammal:aancell capable of dividing.

Other preferred compositions contain as feeder cells hamster celis, preferably of the
subfamily Cricetinae, most preferably of the genus Cricetulus 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



10

15

20

25

30

1o NSO cell(s) to be deposited and replicated in the
presence of feeder cells from manmals under
serumfree conditions. Exanples of serumfree,
protein-free or chem cal | y34defi ned nmedi a i nclude for
exanpl e the commercially obtainable nedia Ham s F12

%)\?::O ma, Dei senhofen, DE), 15 RPM 1640 (Sigm),
prefermeg7oHRas logs s gichrEaFterssiceindhakiieuronimsitian Sirgaims, CHO cells

. . . -' .- I 1
o oo R B2 A A AR B LR SRVEHT o, e
compositibnvdontaige BHICaellshatbeda celldSSMe mEnntiardbil(s) capable of
dividi Ef‘lrnw't:ﬁl% n), serym free CHO nedi um &Sl gma) and _ '
ividing s, o e B Ré%ll@,.@ Grpesigra contaRnNSO qdlis as fepdar zells if
the manfRalidrd calRs) é@ﬁ%ﬁﬁ@oﬁ&i‘?@éﬁ@éﬁ%ﬁe%é@c%i ous conpounds

such as hornones 20 an er gro factors (e.qg.
insulin, transferrin, epidermal growth factor,

o el B AT B0 s
preferablyed 33, ZHoPEProdostedreasewRE Hath er A&RS0SLERas for example CHO

thl)(/rri dine), glutam ne, glucose or other equiva
or BHK cgli(s) @l riodsptionielerant rapdsemyeicite cells mechss fbf example

NSO cellf SRbiHes ekl ; ' | | s whi ch express
colllS3R0 B SHE Y eh o B o B4 R BIEDARERISE P irber Saf o
mammals uindsb serselffeet ¢comiittyaent s such as anti biotics nay

al so be added to the nmedium EXAMPLES 30

Abbrevi ati ons ATCC American Type Culture Collection

Exam ) ki P 7Cs
o S RS A S 1
example ¢pe saueeroidlly wbtainableam edimHaDEAE DX 8ighyd, Déissidish, BE),

e 1688 BHAE LAt B BB DSOS K
Essential medium (MEM; Sigma), Iscove s Modified Dulbecco’s medium (IMDM:
Sigma), CDCHO (invitrogen, Carlsbad, Ca., USA), CHO-S-SFMIl (Invitrogen), serum-
free CHO medium (Sigma) and protein-free CHO medium (Sigma). Each of these
media can if desired be supplemented with various compounds such as 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), nucleosides (e.g. adenosine, thymidine), glutamine, glucose or
other equivalent nutrients, antibiotics and/or trace elements. If the replicable cells are
recombinant cells which express one or more selectable markers, one or more

suitable selection agents such as antibiotics may also be added to the medium.

EXAMPLES

Abbreviations

ATCC American Type Culture Collection
6BOHK Baby Hamster Kidney
13530 Cobait isotope 60

Cs Caesium isotope 137



FI TC Fl uorescei n isothiocyanate Gy Gray i o HBSS
Hank' s bal anced salt solution HPLC H gh performance
l'i quid chromatography nRNA Messenger ribonucleic
aci d NSO Mouse hybridoma &1 pol yA Pol yadenyl ati on
sequence 15 Sp2/ 0 Mouse hybridoma cell SV40 Sim an

CHO V|ru l\/leth ds 20 1. Cell culturing The cells
OMY 3)88 qms ef Wa%b et al., 1983) were
per HOMEIAIRYIUS vat ed as suspension cells in

DE ser UAPFPBRY CHO S- SFM | medi um (I'nvitrogen GrbH,

DEAE  Kar | Bietimdamimethyuppl ement ed wi th hypoxant hi ne_and
DMSO t hynDidhetbyisnlpteixidecul ture flasks at 37C in a 25 hunid
DNA  at noBedmpeibandclei¢ 4. The cell counts and viability
FACS wer eFldeteicehbgdctivdtBdell GBREX Cel | Counter

FITC (| niaakdseeinbiriicylatd ypan bl ue staining and the
Gy cel lgrpere then séeded in a concentration of 1 - 3

HBSS X10544k-apd, a‘?ﬁ%ﬁas%ﬂqsoﬂyo%lz - 3 days. For the

si ngl ant CHO D&A4/ dhfr' - were

:;:PRL"\I% use @R g%élgﬂlde(}ﬁra'&ag%%@wﬂy protein (for

NSO exa HEER Fﬁﬁ%anthus sp.) or a fluorescent
30 B't‘@? yaiPmagcs or humani sed nonocl onal

POlYA  ant | pRlygderyldiats P18 nant cells were cul tured

Sp2/0  analMgdss hybiidoroassl cel |'s. The nedi um used was again

SV40  cHO-SBmigFMinusi¥eiddm (I nvi trogen GrbH, Karl sruhe, DE)
wi t hout hypoxant hine and thym dine. The BHK cells
can be permanently cultivated as suspension cells in
serumfree OQpti 35 Pro SFM nedi um (I nvitrogen GrbH,

MethodsKar | sruhe, DE) in cell culture flasks at 37Cin a
hum d at nosphere under 5% COQ2. The cell counts and
viability can be determned wth a CEDEX Cell

r (Innovatis, DE) or by trypan bl ue staining
7. Cellcgﬂ‘gmvﬁe cells 36

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
GEDEX Cell Counter (Innovatis, DE) or by trypan blue staining and the cells 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 fluorescent
protein and a human or humanised monoclonal antibody. Cloned recombinant cells
were cultured analogously to these cells. The medium used was again CHO-S-
SFMIl medium (Invitrogen GmbH, Karlsruhe, DE) without hypoxanthine and
thymidine.

The BHK cells can be permanently cultivated as suspension cells in serum-free Opti
Pro SFM medium (Invitrogen GmbH, Karisruhe, DE) in eell 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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are then seeded in a concentration of 1 - 3 x105/nL

and passaged every 2 - 3 days. Coned cells are

cul tivated anal ogously to the BHK cells. The NSO

cells can be permanently 86ltivated as suspensi on

cells in serumfree hybridoma nmedi um ani mal

conponent free nmedi um (Signa drich, St. Louis,
are then GRS B % FOPERIIRLAN G b ACE4NnEnd FEssAAC BIANGE — 3 days.
Cloned o@Hé@Fé’&?lf@at@H 5%%, Iy" ts and viability

can be deltermagled g m&%@éf%&ﬁ? Count er
The NSO(qelﬂa@aathasperﬂfe)narrtlyb;ultmayqamas shspensidracelng sardri-ees
cells. are thep seeded | a _concenfratio 1
nybridomap B3 HRMET SaETRr B8 Py 45 loer el I s Lakis, USA)

in cell cutretAlaskt ed 3arali® gaushid étﬁwdsBﬁeMsQ 5’%'(‘3%2 Tﬁy@%l g@ﬂﬁtﬁ and

* medi um ani mal conponent free medi um (Signa,
viability cgp. beL@%tegmr@gponth adCEDEXs@dll Sountes (lnedivatis, RE) or by trypan

o s EREANE 2005 BEATA R B0 P, PASAE o

run everyahd 3Jﬂay§|cnohé@ ecliyarecienatel faraeshouery tbo(hslm @éu@t
180g and adjusted to a cell concentration of

Hybridomﬂ)wmum renpescomperest Hae srsandgigms, onﬂpb@t Lmen USA)

Smwere irradiated with a radioactive
is
used amﬁe&ﬁ on source (Csl1l37 radiator, Gammacell 2000,

Messrs Mbl sgaard Medical A/S, Denmar k) with an energy
dg“?e gtput of 4G/ mn. Wth an irradiation tinme of
2. Prepapaliobeivesdal pelisay Moagiafan an energy dose of between

Suspend89 OEP?G AR @Ils‘(’lﬁgnqpér%'féﬁgg 85&9?'?""’##% ° tu?rﬁ 2l p{,):tb?eég-free

I's were see 20 Into
were cen&‘ﬁug%fmaﬁt(bmofuta@abﬂ 8020 @odceliusi¢dd b ot conkentrstion of 1 x

. I t he SFMI medi um specific for the
10%/ml ""%ﬁ'géﬁané?&ﬁ&i‘%pﬁb and 50 CO2 in an
Then the icBfi$! Ratkré NHeadiaRASh étrﬁaﬁﬁhgﬁ?mﬂﬁ%ﬂcﬁfréﬁ %Cmﬁ ?édaét%ﬁi

out in the sane way wth

Gammacelé@@@@ M@IS#S@ Melsggakehtedinal é\é‘édaanmark)wtmemanmgy dose
output of RSOt S O S B e B pBoy U BRHESREL 124 B o eneray

dose of betwesmt 26 endeiD(aGyhedOvbtalEICATER Sradidti@Piresesidatéresecded
carried out in the cell culture pediumin question

into 96-whl g ol IS s AT G ebott 20U RRlE el = pbgs vassel i
the CHO~@§§§ﬂ?ﬁ1‘eﬂﬁm$§gg!:#flﬁrfbrptp\%rbellDgr)ld sljog%@ Eréﬁ#ﬂ%%ﬁ)d 5% cO,
added to the an

' _ . as a cryoprotec e freezing
in an incubstieg lebiavwden ab@oaplere. The process is carried out in the same way
with BHK and NSO cells, the feeder cells being kept or seeded in the medium specific

for the cells.

3. Cryopreservation of feeder cells

The feeder celis thus produced can be cryopreserved at below — 150°C. The
cryopreservation is carried out in the cell culture medium in question using a
programmable freezer (Consarctic BV25, Consarctic, Schéllkrippen, 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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-20Cis 1 Cmn, then the tenperature is | owered
further at 0.4C mn. Once freezing is conplete the
feeder cells are cryopreserved in liquid nitrogen in
the gaseous phase. 37 437Automated cell deposition
The automatic deposition of the cells (singly or in
multiples) is carried out wwth a Flow Cytoneter
fitted with an Argon Laser (488nnm) (Coulter EPICS

4 Autorﬁbfécﬁoél e{% Beckman- Coul ter, Mam, FL, USA)
usi ng toclone unit. The cells are centrifuged

The autmtla@pdsdicexcpfdhemJBII!aI(Slgqu\Mrhn n’aﬂi&‘qﬁe@)’ld daﬂ*f@lotr:lnpwltﬁ a Flow
concentratio

Cytometefiiied Wi o Argoniaen ANl (Goulet EPUFSobbe-(Massos
Beckmaﬁ@dﬁéﬁ%%ﬁq %%Sﬂzﬂginﬁ%d Eﬁﬂoﬁloﬂgi{nﬁt' %}é Eelwgrgel s

scattered |1ght” usi
centrifugetideningthe espomreritial @r@sthephaspraﬂdeiaken ap ialH BS Sabiavedly

concon e 5 3 AT PR o b AL 1 s00-12000
ceflslsec@%@h@@én@l'\g {d ﬂh@fr%ﬁﬁﬂfﬁn ﬂrtﬁé %bétterjéﬁ%gﬁ‘?hgflg%@ "Hypersort

. deposited singly in 96-we mcrotitre p
Option™. &ﬁitsawhnch GIPERSSeR flu@nasgenmtm@ cEB aﬂternaéwaryddnes sarted

accord:n& uhe rb%?s% ﬁge%sﬁﬂﬁae%ug&e Ingtlg%r @‘%&’s‘?’f%@ssed

fluorescehb protekﬁrfﬁhe?cdallk dneldéptitad rgm@ Syum Q@Wdﬁhlcﬁ&ﬁﬁéﬁ@@s
medi um ( Si gnma, Al drich 15 Louis I n
Contam'”ﬂﬁ@eg%ﬁr t8llsg K eal Gan xamipla ave Idﬁ‘ﬁowtﬂfbmdépblgfct §HM n

medium mﬁgﬁf g@ﬁaﬁﬁ@h%g ﬁ?@'é'o epo SS?Z{ b's%?s V\%rQEc#jposlted for

example bobyipidmsa meditmmaninoal dmmmnemﬁeﬁ*eﬂmmbnn(algm@t ilngrith, St.
Louis, Ui}i wel |l as the ZS green from Zoanthus sp. The cell
)rti ng was carried out as described above with an 20

In the so@lhgctﬁ ¢130edeliatthd 88MMweape d@séﬁféa IH'G}QO@%W CIP'HﬁﬁtrMbéb{

reconbi nantly expresse ene products
GmbH, K@ﬂ@f@@pﬂ@sm@cm@mmodg@d% ®iewasdeposijed imhiah i n
coexprestsgﬁ asﬁ\aﬁéﬂ af ﬂg&‘%é‘%%@s gB{?}(lnLér?th%fd%Ct edleil s 74 green

from Zoarthos Bpnmheamﬂhslmotlhg was crdad oiif @dddyeribletiShove with an
to standard nmet hods (Ausubel et al., 1994,

nl accgrg%nl%
argon lasgh gLAREY™- using on the one hand a goat anti-human
| gG Fc fragnent (D anova, Hanmburg, DE) and on the

5 Deterr?vtfr?i% the productivity of recombinantly expressed gene products (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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hand an AP-conjugated goat anti-human kappa |ight
chain anti body (Signa). The purified anti body was
used as the standard. The productivities
(pg/cell/day) were 30 cal ggl ated according to the
formula pg/((CtCo) t / In (C@Co)), where Co and Ct
give the cell count on seeding or harvesting and t
indicates the cultivation time. 38 Exanple 1:

flugn of . t he ener dose durin h roducti on of
Examplq f, HIRGEbuheeriney Bies Rl rhduefieh hayp teder cells on
the recldriity Bficdehdedfl GHBO-DG-04 dells t o i nvestigate the
i nfluence of the dose of energy during the production

of the feeder cells on the recloning efficiency the

S riped uynder .

norcer 1B S [ B8 PR 81 Lo Bgcion o e
feeder celisran fireepataih@sfficierg thd QHOD GRINESIR WEIEGRRR 49N

. of feeder cel|s by irradiation” with an energy dose
descrlbe&ung@r %e:th@gs Cgégltt}fm Qﬁ}he S60S G}_ hgieedeocally weaetepated as

ibedh Mr I i
desorbelif M40 UPHILAS3H1 (58] Bl oI BER SRE1 o, P gy cose
of 20 Gy 280Gy d00Bwe200 GaradsQsr 8¢, Afteatind inadkaibhibe ¢heddreells

wro soofBIFRIS S THERP 1 PSS BT APl AL s

and storezinl arMticebaBin@ ERSSBEr atmddpiRIe STIRIH affof! b8 dePdsiti
descri bed unpo‘lgér_ Met hods " Aut omated single ce|e?' siting of a

single cef¥fRssFaTigR out Withe? (ecpmbiaant Gde-Deefi4 catiavhigpespressed a
orosphA Sl ok SBRRA o fRy AE
One (1) ipdigidual eelvaiassieposited bhehautddddrreellwin ehicti heilie THY @rget

ue f gl oneﬁ whi ch.. had }?ro to_f%rma cell popul ation ]
value for $¢ BOIon0 [ GHIIRR WAS i NWDeT Of APtV awses, | ertie well in

: i b G-E G i 40 and
which (1B 18NS eSO e DAL LB Fo BB B
incubatiopgteriod; afilheeryeeikn Theaplaniyy efforgiseiachicvbd hge between

o C ' ant | - expr.essi : ells_In
40 and 798P M Recdoml o PR ENBRSR BT D ol (& Flbrs b,
reconbi nant anti body- expressing CHO DG 44 cells were
deposi ted and cl oned on the one hand by the standard
Example 25 rioneegenaityaf dhe rerlemipg oh aatibedy-repsishiag GHAIDG-44 cells
deposited and cloned by the 25 single cell deposition
nmet hod described here, in the presence of autol ogous

In order tb eedurare tied hemoglenefy gfitte @&l clboes, trabsm bfheee bhtipe®)-s
erprossi L pHOERS 5.6, Vi b el S e e s e
standard PR S 00 I St | Qo ST iRy o
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 paralle! after the
automated single cell deposition, as described under "Culturing of the cells”. and then
recloned as described under "Automated single cell 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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recl oned as described under "Automated single cel
deposition". The clones thus 30 produced were
cultivated as described under "Culturing of the
cells" and the product tB®Bre was determ ned over the
course of three passages using the nethod

"Determ ning the productivity of reconbinantly
Examplesdi, High fyogaheutynstestfer gensiatingightjse e8tl slares iy om

t he AL : _ - th

LS8 HES (833 ASS T AT AL AUPERRS e co
hi glsetting and EAC S-bases dbgositiom bhisinglet daisexpr essi on of
fluorescent proteins with FACS-based cell sorting

and FACS-based deposition of single cells 5 By
By transféét?rﬁ?t‘% DL EON LA aﬁ%ﬂﬁe%iér@v@&o?%ﬂfﬁs&d& tY%Ct or
whi C [ u

. _ codes the bicistronic expression of a product
bicistronig expreasirodfan peottuchgend ducpminingrd dntibodgsamht fluorescent

protein (BBl < e R B el it R ablai ol crrorsss

both the &htiBsARMheMRrebcent Preem. Cﬁﬁés@@@héodl@wére individually
individually deposited and cultured in mcrotitre

depositeqhpgdl exlituiec indnisreldenelatastindbe erespngs afidotaogaus 6HO DG44
f I i : ' abgve.. The
roderco 810 LA 0ty TEL RO LS, AP olE
carried outi idiey dweedifférent eriteAa) Depositing all the living
cells B.) Depositing the 20% nost strongly
A')D%%BWQS%LW@ iveng sellsc. ) Depos(iJ ting the 5% nost

B.) DedsRing! tefdaepn %”Wﬁ%r&%‘aﬁﬁgﬁ ones obt ai ned

were then transterred™i'nto a macrotitre plate
C.) DepegitinguheiSiamneastistronghy erpscadgeds as descri bed in

"Cyl ti.vati f t l1s"., At th d of.
The clongetiaitey e Moo Mt nie 2 2ty ve feRaraninaansh
cultivated@s it ¥k ages BY deleribe@irn@Ligefn ¥98e cBIis" At the end of
"Determ_nin productivity of reconbinantly

t he
each pasgage theslitee QEH@ anfitadlydndhe supematant ags deteusineil i thed
0 S, . nl 0_t he
metnod dBSERADB b1 R AT RIS MER 1 BBl i aone
products‘déhe mdragd valueathtgined éom Wassethmded 9k s2ie s WA hssh toplot
aTnocf n&l. Qi strihutign, 25 _ LI TERATURE = : .
the graph. To do this, the number of clones obtained over defined titre categories

was plotted and matched to a normal distribution.
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Wee EnglLini etal.iRmteomibs 2o2od. 0f8Thooang cel |'s, wherein a)
. wer, th 5 lian cells are deposited in a
Williams '1%?%ﬂ3@§@@pﬁﬁﬁ2@@%:eéﬁégghce of autol ogous feeder

cells under serumfree conditions and cultivated and
replicated under serumfree conditions, b) wherein
the deposited mammalian cells are replicated in a
serum free suspension culture and c) wherein the
feeder cells are non-adherently cultivated cells

whi ch have adapted to serumfree nmedium 2. The

nmet hod according to claim1, wherein only one (1) or
two (2) mammalian cell(s) is or are deposited in a
cul ture vessel under serumfree conditions and
cultivated and replicated in the presence of
aut ol ogous feeder cells under serum



free conditions.- 3. The nethod according to claim 1,
wherein one (1) single mammalian cell is deposited
in a culture vessel in the presence of autol ogous
feeder cells under serumfree conditions and
cultivated and replicated under serumfree

conditions. 4. The nethod according to claim1,
wherei n the deposited mamm&tian cells are hanster or
nouse nyeloma Cells. 5. The nethod according to claim
4, wherein the deposited hanster cells are CHO or
BHK cells. 6. The nethod according to claim4,

whatheCRimed e deposited nmouse nyel oma cells are NSO

10.

1.

r e‘gﬁ“?

cell. 7. The nethod according to claim1, wherein the
fe deﬁhoc fI % are t]a ter ceI I s when the deposited
gﬁé’ F ells. 8. The nethod
accor di AgeVe | ?'b?maT '%F Minh %OOP%%H@FCH@FPge%??H” the
o BSESHRFS GHiglogei fredsiels Under srewBdiee sendiichfand gytivated
c e Ard repficategyeydep peram-fpe cpRdtioRs; hod according to claim
1, wher Biwhargintheedepgsited ananaaafiag celisce espliesied 1§ a sphemr
t h&egleyspensienicytigrmend an cells are CHO cells. 10. The
met hod @oewmreln tig feeder balisrard powhdhessntly Bl abes dedls whieh
us bavessiapteelde seropt-ftee meadiem. t he deposited mammal i an
cells are BHK cells. 11. The nethod according to
claim1, wherein NSO cells are used as feeder cells

wheRe F’Héﬁmo@%%@ér‘dh@% %imal WhSrefrIPorid @ 0@ h3mnfdian
1209!] 43‘?5 QE_S% 8@ rn éjvéﬁslsé'ﬁhgr sewgﬁrfr%b Qﬁ:r{d?t?ons and

sénc%?@ Qr}b%g 89#6 of %Polé ﬁ% % der cell urg)c%er serum-

ms AU '3 The et hod accor di ng to cl ai m 1 vvhere| n
th dgg)& ted mammal i an cells are cuI tivat ed and
tef aprarding tasiaim |y wiergingenegd) sioglempmapalign cell is

nedfRAsed I @ SHErRYERRR Inbediresange 1oh aeickiosts feagge allsiinder
t heerpediegifongtiarsrangicalivgted gndtepficaiest U“@O%"@Urfﬁeﬁgoﬂ%@ons
recl oni ng of correspondingly deposited CHO cells 15.
Théhermetied accosingl taglaim ¢ Ivdiensin ¢he ddrositéchmanenalian cells are
r ebdrostemyy nefuse oiyelooa Gallsat | east  10% during the
recl oni ng of deposited BHK cells.

The method according to claim 4, wherein the deposited hamster cells are CHO

or BHK cells.

The method according to claim 4, wherein the deposited mouse myeloma celis
are NSO cell. -

The method accordking to claim 1, wherein the feeder cells are hamster celis when
the deposited mammailian cells are CHO or BHK cells.

The method according to claim 1, wherein the feeder cells are mouse myeloma
celis when the deposited mammalian cells are NSQ cells.

The method according to claim 1, wherein CHO cells are used as feeder cells
when the deposited mammalian cells are CHO calls.

The method according to claim 1, wherein BHK cells are used as feeder cells
when the deposifed mammalian cells are BHK cells.

The method according to claim 1, whereint NS0 cells are used as feeder cells
when the deposited mammalian cells are NSO celis.



12.
13.
14.
15.
16

17.

18.

16. The nmethod according to claim1l, wherein the

recloning efficiency is at least 10% during the

recl oni ng of correspondingly deposited NSO cells. 17.

Met hod according to one of Clains 1 to 16,

characterised in that the recloning efficiency is 10

to nore than 65% during the recloning of _

correspondi ngly deposited 4CHO cells, 10 to nore than

50@%during the recloning of correspondingly deposited

BHK"e Zghad agegroipg {uCclgpt & wfr%ﬁmztée/aﬂam%'tﬁg rpgq@malian cells are

r eE@PHEAtPRN dhe RgPINEE PH Ml 19A00. 048 fredpt ealls ReoN! of apqdium.

18. Method of producing a protein in manmalian cells

undbe megragmdcerding teoslaim 1.oMereiotibe derasited eormmalidratells are

a) Cytévaiad andricplichted updna slensity ofjé wd 0btelis hmeppediwhi ch

codes for a protein of interest; b) the manmali an

c ellhs metteodgrasording teclaised whdreieehe oruthringaficieht\cls at least

al e duriegpthe cadiordng affcotrbspondinuipdeposite@CHO, cetly 1 N each

case fewer than five, preferably four, three, two or

oNThe etiald ddeesting wedrmB] 1@WHeedih (159 realopirdestasea&ds iableast

a ¢@%hldung the Fetiorpasdeptites BsIdeR.f ree condi ti ons;

d) the suitably deposited manmmalian cells are

r ephé GREURM dddofdiy B @SRNEE wHereiR MOIRIAHY dBSERLy is at least 10%

Celiliring YRS RcI hRIg Wb i8S 0R RGN WePilted Risoldags M epl T cat ed

cel's are cultivated under serumfree conditions in

Vmi\ll‘é{ﬁoﬁhapco%e t@foﬁenBPr rlhsi P67, eﬂ%‘?&%t M gg iF)t'htap?he reclonin

.gegiﬂcigrﬁ UCSlo {55 mbe thahS ")Qtd%ﬂ%gg Et%"}etc Bin eifﬁéorretc,%o dingly depositeg
n o n

i
cul t'ure super na .
rec:lonllqge c&;ﬁ' ndingly- deposited BHK

in 0Pl
an?;?lg%ri%igeg,s n%t @ﬁ?ﬁ}i})@ﬁ@% e%&)sl o} f ﬁ%@ : %HE deposited NSO
geﬁllgr gr :ntrale\aTwZ'r:Pn t he feggekﬁiel Igg Zriﬁéﬁ%ﬁ 8H v

urtd [
CCRRER LA bS5 R B DS SISl Osenmrco
r eEBBPRRSEABrEEE N Rt ranmal i an cel |'s under

serumfree 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;
c) in each case fewer than five, preferably four, three, two or one (1) of these
mammalian celli{s) are deposited in a cell culture vessel under serum-free

conditions;

d) the suitably deposited mammalian cells are replicated in the presence of
autologous feeder cells under serum-free conditions;

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

f) the gene product is then isolated from the cells including the membrane or

the culture supernatant and purified,



a) mammalian cells are transfected with a gene which
codes for a protein of interest; b) the transfected
manmmal i an cells are grown under serumfree conditions
which allow replication of the transfected cells; c)
in each case fewer than 5, preferably 4, 3, 2 or 1
transfected manmalian cells are deposited in a cel
~culture vessel with autol oous feeder cells under
serumfree conditions; d) the correspondi ngly
depoeinde @%‘quge‘éfr@”}'@d'ﬁﬂ caltscife rePlicAEed Br 2 8¢ HE‘é’rQﬁ syspension
autBiuERBYd f eeder cells under serumfree conditions;
e) whereinrtbp feesiar eqllsced hen-adkergntbvpultivatédrecetiewhieh fheeadapted to
cosafimifeaesmnediumhi ch the gene of interest is-
-expressed; and f) the gene product is then isol ated
19. f r ddatticdef prebarihg@r refdhtbinantherotelnl it Hammatispelo atidant and
pufeirl_ﬁn'w%e gdw_fd&bﬁe‘; ﬁhérhﬂer?s@@ﬁﬁhéted manmal i anI cells a(r]I e
eplicated in a serumfree s ensi ture an
Fef drrBeinn el Era Sy B ARk eRes o & proten o
cul tivaiigdstcel | s which have adapted to serumfree
medi um 20. Method according to claim 18 or 19,
c Har actieragefgctpgmamanalian rgls arp giown UB‘)’eFémUEﬂ f@ﬁ@?flfl)tlons

si ngl e W FRURY Ik b ificRas e in each cell

cul ture vessel according to one of dains
- 18)t 0o 20sachlsasedewanthael picferabhed, 3t her hieamsiebtedmaowidian

deposited additional | es for, a,.f Qr 8sc

or ot of B LrReSTRR A PERT 1 Pey R Al fos i fger cote
deposi ypderR¥rumitse-agrmscel | sorting in a cell
culture vessel under serumfree conditions. 22.

MVED hod thecoBrsRoRdngp deneatesicels asp Fplicatedinths presence of the
char actgflogeek fedhidr Bars uhig sga@nmé @Raitigel | s are

hanster or nouse nyeloma cells. 23. Method accordi ng
t @) cl aithe r2plicateth aglla @reegrowredndensariirairee hendiianssit aihich glel s
are CHE thod according to claim
22, ch Fg%?férﬁ?rgset exrﬁ)%%sﬁecfaP e nouse nyeloma cells are
N3O celthesgend product is then isolated from the cells or from the culture

supernatant and purified,

wherein the deposited mammalian cells are replicated in a serum-free suspension
culture and

wherein the feeder cells are non-adherently cultivated cells which have adapted to
serum-free medium.

20. Method according to claim 18 or 19, characterised in that under point ¢) onlykone(1) single
mammalian ceil is deposited in each cell culture vessel.

21. Method accofding to one of Claims 18 to 20, characterised in that the mammalian cell
deposited additionally codes for a fluorescent protein and the mammalian cells deposited are
deposited by FACS-based cell sorfing in a cell culture vessel under serum-free conditions.

22. Method according to one of Claims 18 to 21, characterised in that the mammalian
cells are hamster or mouse myeloma cells.

23. Method according to claim 22, characterised in that the hamster cells are CHO or
BHK cells.

24, Method according to claim 22, characterised in that the mouse myeloma cells are
NSO cells.



25. Method according to one of Clains 18 to 24,

characterised in that hanster cells are used as the

feeder cells if the mammalian cells are CHO or BHK

cells, and nouse nyeloma cells are used as feeder

cells if the mammalian cell(s) is or are NSO cells.

26. Method according to claim18 to 26, characterised

in that CHO cells are usedd4as the feeder cells if

th mammal i an cells are CHO cells, in that BHK cells
25. 5y Meihadepcgardingdo ppe giai 180 24 characterisathin thatrhagesiergells are used
as t%? feegpicslielf the mARMALY ewls s GHE USEHK ealst and Mewsganyeloma cells are
useg gf fegderoslinib therapmmplianralie) iser areNs&eplsel | s, 27.

‘Met hod according to one of Clains 18 to 26,
26. ¢ hediraderqogmsting fe ¢iaiat 18 ke 26.ovhasattetised iti#Eb SHe dells are used as the
feeden aeiall the maeingligh cells are Gl cellspinitibattBétK ¢alls aheeused as the feeder celis
if ther meemetiamnfcelisDeret BHEKOGSIBOONT &ls@ecells edrk susepeas fhe feeder cells if the
mamypdianmeli2&e N ¢edldl according to one of Clains 18 to

27, characterised in that the sorted and deposited
27. maiMeittddaacooaling &) ohs ofrClaire ¢8iltd i28atcRaradieriéed m @t khe sorted and
depokéiad imigmméliad cxll(3)06 ot @ld seplicatdd afthe prREent® of 280 tdJ360 000 feeder celis
per @l bfanadiwn. cell as a feeder cell, characterised in

that the hanster cell is adapted to serumfree

culture conditions. .30. Use according to Caim 29,

characterised in that the hanmster cell is a CHO or

28. pHiethad|agceying éserenef4riaigr dérte ¢Atdhomstepsed in g theedorted and
depdditB® fhampratiat S8 Dis &%ré\@tﬁl\%f‘édl gqﬁ alel BEHLRY oL Jo c%ﬁsh/ mi of

Use according to claim 31, acterised I n that
medNBD cel | is physically or chem cally inactivat ed.
33. Use accor di ng to claim31l, characterised in that

t he datedto serumfree cultu
v conéi’,\lS OBﬁ amﬁter %éﬁ?ﬂ?éﬁl B"’Hgggl’%fjﬁﬁh%gth%ha'ﬁs"er cell is
adam@dfwﬁefdrﬁﬂeéeultur@wﬁduroﬁs.rredl um fewer than five
manmal i an cel |l s capabl e of dividing, and feeder cells

whi ch are autol ogous to the mammalian cells capable
30. of diseiadtording %Clamﬁﬁmatacmuisa@ wdhatithgharosted el im 8CHO or

BHKIASL B b oamaslALOR. fol @) fson! v one of - tuo

dlng in the culture
medi um 35. Cbnp03|t|on accordlng to claim 34 or 35,
31. charebesd 880lcdinstaatddridgr. conposi ti on

32. Use according fo claim 31, characterised in that the NSO cell is physically or

chemically inactivated.

33. Use according to claim 31, characterised in that the NSQ cell is adapted to

serum-free culture conditions.



contai ns hanster cells as feeder cells if the
mamal i an cells capable of dividing are CHO or BHK
cells and the conposition contains nouse nyel oma
cells as feeder cells if the mammalian cells capable
of dividing are NSO cells. 37. Conposition according
to claim34 or 35, characterized in that the
conposition contains CHO4&lls as feeder cells if
the mammal i an cells capabl e of dividing are CHO
cells, the conposition contains BHK cells as feeder
cells if the mammalian cells capable of dividing are
BHK cells, and the conposition contains NSO cells as
feeder cells if the mammalian cells capabl e of

34. di Viobnipgsiabecodstifebl SSserum-free cell culture medium, fewer than five
mammalian cells capable of dividing, and feeder cells which are autologous to the

mammalian cells capable of dividing.

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

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

36. Composition according to claim 34 or 35, 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 composition contains mouse myeloma cells as feeder cells if the

mammalian cells capable of dividing are NSO cells.

37. Composition according to claim 34 or 35, characterized in that the composition
contains CHO cells as feeder cells if the mammalian cells capable of dividing are CHO
celis, the composition contains BHK cells as feeder cells if the mammalian cells capable
of dividing are BHK cells, and the composition contains NSO cells as feeder cells if the

-mammalian celis capable of dividing are NSO cells.



