USE OF HSA-PRODUCING CELLS BACKGROUND TO THE INVENTION TECHNICAL FIELD 5The
present invention relates to the field of cell culture technology and relates to methods of
replicating/cloning cells, preferably cell lines which are important for the production of
biopharmaceuticals. The invention also relates to methods of preparing proteins using cells that have
been obtained and replicated and compositions which makes it possible to replicate individual cells. 10
BACKGROUND The market for biopharmaceuticals for treating humans is growing fast throughout the
world. Over 900 biopharmaceuticals are currently being tested in clinical trials with an estimated
potential turnover of 50 billion in 2010 (Datamonitor 2007). 15 At present, an ever increasing number
of biopharmacétfitaidha INGnfeli&® cells, as these have the capability for the correct
processing and modification of a human protein. The successful production of high yields of
biopharmaceuticals in mammalian cells is therefore crucial and depends on the characteristics of the

recombinant m@%ﬁﬁ%‘*ﬁﬁ@cﬁ% B MVERMTCNed in 20 the manufacturing process. In addition

the duration of the-¢eil kne deyglgpment is a critical time factor as to how quickly the
biopharmaceutical can enter into clinical trials. In view of these aspects there is an urgent need to

speed up the prOGREESEA RYSHTR cralatesstarthontivle iehsik @itrenteohrelogie ancteelatetolsical
production of biaasisedRetyRcanigERRaHEC aumscipreiB AN BAlIRRCE IanRarcalledoortant for

biopharmaceuticals, the corresponding mammalian cells are stably transfected wit which codes

for the biologicklfy BEARESHRAeH RirpBasTinadicalter Tihe vavensiaibaisrodelaies geomsthaitmng of
differently trangﬁ@@@d;@llgr&@ﬁ@na%}hgbt@é@d tiAerRiRee hiserusiabien f%ﬁ@%@%ﬂ%ﬁ?&faﬁﬁﬂ@ of

efficient production cell lines is in the selection and replication of cell clones which on the one hand

grow very stadfPAIRPBEAAE ireh madiesbRrsFiR)a to replicate individual cells.

10

BACKGROUND

The market for biopharmaceuticals for treating humans is growing fast throughout
the world. Over 900 biopharmaceuticals are currently being tested in clinical trials
with an estimated potential turnover of 50 billion in 2010 (Datamonitor 2007).

15 At present, an ever increasing number of biopharmaceuticals are produced in
mammalian cells, as these have the capability for the correct processing and
modification of a human protein. The successful production of high yields of
biopharmaceuticals in mammalian cells is therefore crucial and depends on the
characteristics of the recombinant monoclonal produsing cell line that is used in

20 the manufacturing process. In addition the duration of the cell line development is
a critical time factor as to how quickly the biopharmaceutical can enter into clinical
trials. in view of these aspects there is an urgent need to speed up the process of

developing cell lines and make it more efficient,

25 For the biotechnological production of biologically active or therapeutic proteins in
mammalian cells, so-called biopharmaceuticals, the corresponding mammalian
cells are stably transfected with DNA which codes for the biologically active protein
(or its subunits). After the transfection process a pool of millions of differently
transfected cells is normally obtained. Therefore the crucial step for the

30 preparation of efficient production cell lines is in the selection and replication of cell

clones which on the one hand grow very stably and on the other hand show a high
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specific productivity of therapeutic protein (product formation etc.). As there are millions of different
product-expressing cells, it is critical to be able to analyse a plurality of cells individually with a high
throughput and using automation in order to be able to sort out suitable candidates (single cell clones)
which both grow very robustly and also yield high product titres. This process of single cell isolation
and subcultivation is known as cloning or recloning . The use of animal cell cultures for producing
biopharmaceuticals demands a genotypically and phenotypically homogeneous, i.e. monoclonal cell
culture. This is achieved by recloning techniques such as "limited dilution" or by the automated
depositing of individual cells by fluorescence activated cell sorting (FACS). However, there is the

problem of efféeaGElG REpHCLIMEMAS NG RRYMIGIRERIER oRICENF ICOTTElER SCde & iRBfa (NSO),
hamster ovary® s IrdiparstebisddensyrelsiBiclinarticuiabaitéey apradaman de growth in

serum-free susEens_ion cultures, i.e. under modern production-relevant cell culture conditions, after

recloning, whétsisierterts Rdpialian oG bGP SERIE RS O eI aHIRPEEAM R ulture
conditions. 20i 2 resieos isthisdis thabeebs iivue-arappleaskipg dadbp WRmICoBM grandae

supplied with secreted auto- and paracrine growth factors by adjacent cells. They are therefore not

adapted t6 isolaRYS Y A 2RA Y/ SR ARREE SEhiiiTgRon’ BEREREAP Rt HEH RS SRR

adapted to thesgr,RRRAHANRS KAeWrPastigBlandhe Heeieiingrum-free or chemically defined media in
the recloning step leads to a restricted recloning efficiency, i1.e. only a small percentage of the cells

deposited survive and grow into a monoclonal cell line.  The "limited dilution" and FACS recloning

techniques cumeatiydesest asmivgll 38knewmiashe arbrdaudmierisiitinnateetelis UsORRpES i
serially diluted and the cells are then deposited in a microtitre plate in different numbers of cells per

well. In wells S5RAMRIGAR RFURISHRNRIER(Y, BRIAGAGNSPH LEBISQUIORIRNA ARl edtiver Abisquate

secretion, of agagsHle@@Wih r&tﬂ&f@gﬂé@ﬁﬂ%@@%‘@cﬁ asensrddeious, shaelemer aedsraiedgve, so
that in this way the dilution can be adJUSte%L;jl that statistically only one cell _sur\ﬁ%/’gﬁ(%er well and

grows into a YSRGS RhitcvidualinalsiRYIvuRserRmS arkvaled eal Boring br imaging

techniques and the cell clones are grown on in larger culture vessels. 10In FACS technology, a flow
cytometer is used to generate single cell clones. ggr this the cells ar,eéatl_aced in.a laminar flow and are

individually stEiR¥@ Yo (HRETRRIS of R RIRGIGH < MishECCHYRY e Fpice g IMRicaIGrR RIS

really are indiyjebtnbetionaseiBhaiefose. mAGS inpbRenegyNst)e irfersedvantioHO) N peathuih

Limited qgunoﬁgdney cells (BHK), particularly if they are adapted {o growth in serum-free
suspension cultures, i.e. under modern production-relevant cell culture conditions,
after recloning, whereby the cells are individually deposited in microtitre plates,

under serum-free culture conditions.

20 The reason for this is that cells in vivo are embedded in the tissue matrix and are
supplied with secreted auto- and paracrine growth factors by adjacent cells. They
are therefore not adapted fo isolated growth and die off without stimulation by
growth factors if they are not slowly adapted to the new conditions.

25 In particular, the use of serum-free or chemically defined media in the recloning
step leads to a restricted recloning efficiency, i.e. only a small percentage of the

cells deposited survive and grow into a monoclonal cell line.

The "limited dilution" and FACS recloning technigues currently used are well

3o known in the art.



15 The use of serum-free or chemically defined media in the recloning step leads to restricted
recloning efficiency, i.e. only a few percent of the individually deposited cells grow into'a monoclonal
cell line. 20At a low recloning efficiency, therefore, a number of microtitre plates have to be filled with
single cells in order to obtain the desired number of individual clones, which is time-consuming and
expensive (e.g. in terms of media, dishes, etc). A low recloning efficiency is particularly
disadvantageous if the subsequent 25 analysis of the single cell clones is to be carried out using an
automated system. A analysing robot cannot normally distinguish between wells containing living or
dead cells and automatically measures all the wells in the microtitre plate. With a recloning efficiency

of only 10%, tHis rHeuies tHibTiPo0dheredsayThaness: wilbaralisdibnashing e calle @ig dkerthe
same amount girpagent fRr AhisrederSanalysingigdiv eqfn herg, fore,
90% of the time and 90% of the material costs are \‘Nas%(glg vm%%ng*d%%]a%bégﬁg@ﬁginﬁi.W%%olve
this problem, ifeREERERY L@mnerpesetal cafiseroamresahisorefisosuivivades theneemedrim.

Serum containgqam unkeYBerb X seRldiiipre é%#P!%M@infrﬁé]%%QWEéf@Céﬁ‘ésM&Q&&%PO”S

the survival and proliferation of cells. For regulatory reasons, however, the use of non-defina

additions Suchll She-fawes GRércSIHMYE: RR dNBIdrutbis, WanihBatiblicn sambeiadivaisd ssothaiith
bovine virusesstEakaiba e BTy Epe eI ofes!\Wibpa RiRsRioIad s iR AbIS Apkfrom a

regulatory point of view. Another possible solution is to carry out a "limited dilution"” for the recloning.

As 10 this mefHis$@riRdichabaaLsENes hEepisderinsh bY sisyial RNdémnissagioanseshoignes may
also grow in one el Hhif BRIRESBRAGHRE R RERIRL SR LRIALITR_Sdjdsually 2-3 times) fo ensure that

the cell line obtained really does originate from only a single clone. These repeated cycles involve high
labour and time costs which have a negative effect on the costs and timelines required. 15 Another

approachiis the,yseot {8esiesiR)Sa Tlod naeneeares fioayths fedlisha g iferd’ apddeferto a

co-cultivation with usuall non-dwﬂ%g cells'which serve to supply the desired cells in the culture with

nutrients and $8EEEFE fRa6RS i IRsRiBATipurmneRie dafive uadvisteared indrtisowellpfeeder

cells. 20 of the microtitre dishes. This ensures that the surviving colonies really are
individual clones. Therefore, FACS technology is the preferred method compared
with Limited Dilution.
16
The use of serum-free or chemically defined media in the recloning step leads to
restricted recloning efficiency, i.e. only a few percent of the individually deposited

cells grow into a monocional cell line.

20 At a low recloning efficiency, therefore, a number of microfitre plates have to be
filled with single cells in order to obtain the desired number of individua! clones,

which is time-consuming and expensive (e.g. in terms of media, dishes, etc).

A low recloning efficiency is particularly disadvantageous if the subsegquent
25 a:naiysis of the single cell clones is to be carried out using an automated system.
A analysing robot cannot normally distinguish between wells containing living or
dead cells and automatically measures all the wells in the microtitre plate. With a
recloning efficiency of only 10%, this means that in 90% of cases the robot will
analyse an empty well - and will use the same amount of reagent for this as for
30 analysing a iiving cell clone. In the example here, therefore, 90% of the time and

90% of the material costs are wasted without any data being obtained.
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In another approach, recombinant proteins are added to the recloning medium, to promote the survival
and growth of the individually deposited cells. Examples of recombinant proteins used are insulin,
insulin-like growth factor (IGF), epithelial growth factor (EGF) or human serum albumin (HSA). These
additives are obtained 25 as purified proteins or protein solutions and added to the medium. The
disadvantages of this method are the costs, the dependency on the availability of the recombinant
proteins and their instability. The disadvantages include, inter alia: the need to store them at -_70C, 30-
freeze/thaw cycles lead to inactivation and therefore have to be avoided, rapid loss of activity in
solution under cultivation conditions. The aim of the present invention is to increase the recloning

efficiency in thé 3&iRiMe1His Prabismadeditonns). dieststletionToelis! Ui MaINRYRORS)T HES IBEENTION
The solution tq;kis; tgaRBIFaLPIRLIFRR G RE reduard FoR Sifgiengy D SemIeg preleraply

chemically defined and/or insulin-free medium is obtained by the use of transgenic alb_umln_ or _
HSA-producin§¥eidesreieine asd erewdbifratacuiiniosiedboytsibe BSHvalandipptfitatitheHSA is

thus not addeg;idhe-mediymuibnyeutsine. ava BudfiadLe B b s e lanmng Aegdly Lyo the

recloning medium by livingcells. The following embodiments are possi ( e of a _
HSA-prodéicin§®ieiMdSiep@asiuiditesedaiesaias foridle bepasr@bthungkkceflsnfection with

bovine viruses. Totally serum-free production of cell lines is therefore the state of

the art from a regulatory point of view.

Another possible solution is to carry out a "limited dilution" for the recloning. As

10 this method only leads statistically to the production of single cell clones but many
clones may also grow in one well, this process has to be repeated several times
(usually 2-3 times) to ensure that the cell line obtained really does originate from
only a single clone. These repeated cycles involve high labour and time costs
which have a negative effect on the costs and timelines required.

i5
Another approach is the use of "feeder” cells. The name comes from the English
word "feed" and refers to a co-cultivation with usually non-dividing celis which
serve to supply the desired cells in the culture with nutrients and secreted growth
factors. The recloning efficiency can be significantly increased by feeder cells.

20
In another approach, recombinant proteins are added to the recloning medium, to
promote the survival and growth of the individually deposited cells. Examples of
recombinant proteins used are insulin, insuiin-like growth factor (IGF), epithelial
growth factor (EGF) or human serum albumin (HSA). These additives are obtained

25 as purified proteins or protein solutions and added to the medium. The
disadvantages of this method are the costs, the dependency on the availability of
the recombinant proteins and their instability. The disadvantages inciude, inter
alia:

- the need fo store them at -70°C,
30 - freeze/thaw cycles lead to inactivation and therefore have to be avoided,

- rapid loss of activity in solution under cultivation conditions.
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2. Use of FISA-producing cells as feeder cells. In contrast to the use of recombinant HSA which is
added to the medium once, the feeder cells in the multiwell plate continuously produce HSA after the
depositing of single 15cells and thus assist the growth of the deposited cells for a longer time than
after a single addition of the recombinant protein. 3. Use of HSA-producing cells as host cells for
producing biopharmaceuticals. The cells are thus enabled to promote their growth by the secretion of
HSA autologously even in the absence of feeder cells and recombinant additives. 20 The highest
recloning efficiency can preferably be obtained by a combination of these approaches, i.e. by the use
of HSA-producing host cells and HSAconditioned medium. Optionally and depending on the nature of
the subsequent analysis process, feeder cells may be used in addition. 25 By the use of
HSA-producin s, r : L. la.conditioners.the recloning efficiency and hence
the quantity ofgi(; ogne%siﬂib?gi?%% i%gt% t?:n(?(':l‘!r?éeff{llst;e sqigntl |c%ﬁh§.a isthee?fér%?llgn ?ée?f\g#écde@ n'Gt the
concentrationsSef B eeu 20 rhgacH siapingnforoductiph icelle cloning medium. The
activity/effectiveness 300f secreted HSA on the recloning efficiency is thus significantly higher than
that of recombinant HSA, which is usually added in concentrations of 400 mg/L to >2 g/L. A preferred
embodiment is the use of HSA-producing cells in insulin-free medium. The positive influence of
HSA-producing cells and/or their medium on the recloning efficiency is apparent both in the presence
and absence of feeder cells 5in different media. It is also apparent in different cell lines / cell types
such as for example hamster and mouse cells, as well as human and various other cell systems. The
HSA-producing cells used may be both naturally HSA-producing cells (such 10as human liver cells)
and also genetically altered cells of other species.



A preferred embodiment consists of transgenic HSA-producing production cell lines such as CHO,
BHK, NSO, Sp2/0 or Per.C6-cells. A particularly preferred embodiment comprises HSA-producing
CHO cells. 15The method described here for increasing the recloning efficiency in serum-free media
by the use of HSA-producing cells or medium conditioned thereby results in a more effective clone
screening and thereby in a more efficient cell line development process. 20In biopharmaceutical
development, the primary goal of recloning is to identify high- producing cell clones. A higher recloning
efficiency, through the broader base of clones obtained, and as a result of a normal distribution of the
clones in terms of productivity, leads to a higher probability of obtaining high-producing cell clones. 25
As fewer cells HeNBidARYIEFoSkiE INVEENE$GHE a higher recloning efficiency in order to obtain the

same number Gf liyi || ¢ s, there. is also a significant saving. in both time and effort as well as
costs as a resm?litt.ﬂ hgé9 E%@egﬁgpe@ ?ﬁb%an?gpﬁggaﬁg%giﬁm.r%lm%?gﬁ'ﬁﬂ?}hﬂéﬁé‘é'@“
recloning efficiérasy, forefiar dhdybaisisrimethe definet highlip e tficiei-feomusiel s o BesRRRING Msthods
(screening roboy).. | of this kind there js generally no selection of individual wells in the
microtitre platec,ﬂ%ﬁt a Isglfgéaefsgegans'ﬁreag) 3&’1‘}%“2%%@&%‘&%@'8%%8 Sr 9(e§’¥:o‘i¢%ir‘1’%?lhﬁﬁd@l‘um
populationsor neenditianesutyosadithl B4 s da toinplatellbeingran aSa dshe s MBer=Rlanes the
examined incr 0 direct proportion to the.5 number. of emergent clones. A recloning efficiency of
only 10% meaﬁ%ﬁ%t‘%g&%if%gsgﬁglI%Sarae %%iﬁﬁaaiﬁ'@'i%@r%%qggﬁﬁé? SGlsapechyitreidHadhsut are
still analysed. Iretdprrisdhressbuonby, ivisgnesliss that in 90% of cases time and money in the form of
reagents are expended without any data being gained. Therefore the efficiency of high throughput
automation systems for early clone selection io increases proportionally with the number of clones

obtained after theedefiosikhgoeot sidliteardiisarefathibleadvantage of the method described is that the

addition of HSA-produging cells a st cells and/or medium conditioners.increases the recloning
efficienchtoo 15a p@inﬁ%eﬁtﬁ%r? %%‘f Wéjeu& 't fgsﬁll]e carg’.pé??tl@ﬁﬁ@% RAUAN RS ie effort

involved in producingtemgtingufisiatgig dadideeder cells and at the same time increases the
oo 1 or e gl GPRERBS AT ERR WD HEEE PERI IS e bse o
recombinant HSA which is added to the medium once, the feeder cells in _
the multiwell plate continuously produce HSA after the depositing of single
15 cells and thus assist the growth of the deposited cells for a longer time than
after a single addition of the recombinant protein.
3. Use of HSA-producing cells as host cells for producing biopharmaceuticals.
The cells are thus enabled to promote their growth by the secretion of HSA
autologously even in the absence of feeder cells and recombinant additives.
20
The highest recloning efficiency can preferably be obtained by a combination of
these approaches, i.e. by the use of HSA-producing host cells and HSA-
conditioned medium. Optionally and depending on the nature of the subsequent
analysis process, feeder cells may be used in addition.
25
By the use of HSA-producing cells as host or feeder cells or media conditioners
the recloning efficiency and hence the quantity of clones obtained can be
increased significantly. This effect is observed even at concenirations of less than
200 mg/L HSA, even <100 mg/L in the cloning medium. The activity / effectiveness
30 of secreted HSA on the recloning efficiency is thus significantly higher than that of
recombinant HSA, which is usually added in concentrations of 400 mg/L to >2 g/L.
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20 the number of living cells as a tool for clone analysis. As the amount of product in the culture
medium is in linear correlation with the number of producing cells, the technological development
seeks to detect both the amount of product and the number of cells, so as to determine from these the
highest producing cell clones, i.e. the cell clones with the highest specific productivity. 25 As feeder
cells are difficult to distinguish visually from the emergent production cells, they are also included in
the visual determination of cell numbers, leading to an inaccurate calculation of the total number of
cells and hence an imprecise determination of the important parameter of specific productivity. A
process 30without feeder cells is therefore advantageous and represents a preferred embodiment.
Possible applications for the method described can be found particularly in the production of

biopharmaceut ek in.the recloning.efficiency in the geperation of production cells for
5biopharmacelﬁ'etgi?zsilsf3 E%-'lc-) %c%ﬁrb??agé%g %lg L%huesre p%g%a iTR/”g?%Cmgh 9—@8&”@&@“ [553%H HBnce an
improved or actékeraesiiyedinftgsvel opmétBArhepumiegs cdtle intrdasesibie epedamy ahthisstep

and also makes,] ' igh-throughput.automated clone analysing technigues. loThe
addition of recj%%%ﬁébéﬁ%ﬁ@g@ %gaﬁﬁfgﬁkﬂgﬁfﬁ&rﬁ%iBFﬁ%P?ﬁeﬁﬁé§%%%8ﬁ%§ﬁﬁr@%ﬁ|§ning
efficiency is indesifigssotibetlia. the prior art (W02006047380). By contrast, however, the use of
secreted albumjn.or, r [ lbumin- or HSA-producing,cells, is explicitly described in
the present ngier}déf)ﬁlgg%g%ggé g'g g%rr:a d&%%ﬁ‘igee?gr{ essuf)gréﬁn)r 2Ll h. ?ﬁé%@é?ﬂg Bisigkd
exogenously t@tibmissianeds, ascosihbinantrauriiind padtsis, dhbratbistiseekSA is secreted directly
into the recloning medium by the albumintransgenic cells. HSA-producing CHO cells are indeed
described in the literature, but there is no 20 description of either the use of HSA-producing cells as
host cells for thdgrothatindicing celie owed thay HSAocth ofthealiysk Ba-ieedercheliceliagsnesium

conditioneys ToL NG RRASNA IS RS LRI Nically altered cells of other species.
A preferred embodiment consists of fransgenic HSA-producing production cell
lines such as CHO, BHK, NSO, Sp2/0 or Per.C6-celis. A particularly preferred
embodiment comprises HSA-producing CHO cells.

15 The method described here for increasing the recloning efficiency in serum-free
media by the use of HSA-producing celis or medium conditioned thereby results in
a more effective clone screening and thereby in a more efficient cell line

development process.

20 In biopharmaceutical development, the primary goal of recloning is to identify high-
producing cell clones. A higher recloning efficiency, through the broader base of
clones obtained, and as a result of a normal distribution of the clones in terms of

productivity, leads to a higher probability of obtaining high-producing cell clones.

25 As fewer cells have to be deposited in dishes at a higher recioning efficiency in
order to obtain the same number of living cell clones, there is also a significant
saving in both time and effort as well as costs as a result. The process step is

thus more economical overall.

30 Moreover, the increased recloning efficiency forms the basis for the use of highly

efficient automated clone screening methods (screening robot).
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DESCRIPTION OF THE FIGURES FIGURE 1: POSSIBLE APPLICATIONS OF THE INVENTION
Schematic representation of the possible embodiments of HSA-producing cells: (1) for preparing
conditioned medium 5(2) as feeder cells (3) use of HSA-producing cells as host cells for
biopharmaceutical production, i.e. the cell that produces the protein of interest additionally secretes
HSA and thereby promotes its own growth during recloning.  These possible applications may be
combined in order to increase the recloning 10efficiency still further. FIGURE 2: PREPARATION OF
CONDITIONED MEDIUM OF HSA-PRODUCING CELLS IN ORDER TO INCREASE THE
RECLONING EFFICIENCY (A) This shows the relative recloning efficiency when using fresh recloning
15 medium witHiousystyrasidifithis (kegatheredstynehilly) aodstiededative ind:ei@ggiim\é@i@oi?irtﬁé)y the
addition of 500 ma/L.r, com inan osmve c trol, eyf or 500 .conditioned medium from a
culture of HSAD: roé?t'éln SElfs, W w&w ﬁ oa\?é]cq H%%u E{ﬁﬁpﬁ? P’?n@ gﬁ%@%mﬁéﬁmﬂ% and
added (black barskbxl('@) G@bul@mﬁbﬂommarmif thésHSAefmﬂteﬁtranl(ih@ redisurediie thexgbeengedia.
m conditioned f

20 The recloni ngy is at its ma m m when medi r 2-5 days is used. It is
significantly hi r% Ylh%erai when trjé?:o%b?na%? FEn T84 5y ?ﬁtd%@ﬁ’?@&idﬂ] C%Iﬂ%ﬂﬁ%ﬁ@’ﬂ@,&o the
concentrations mne'aﬂneﬂammgwmmmmdﬁmed!m@reﬂwm@cﬁ tadiot Wﬁ%m%w&dof -
conditioning | e d recloning .efficiency in spite of a higher HSA content in the medium.
FIGURE 3; |N§SSEE’§8E§ g%l%é”ﬁ NS Eé?é‘lﬁévs}:{%" REYUISR dieaesestil
HSA- CONDlTlane@sea!Elmwrr(m)oﬂeemmmmefmmanditmrwmmemﬁh%maaeﬁ@ﬁ@
feeder cells. in the form of reagents are expended withcut any data being gained. Therefore
the efficiency of high throughput automation systems for early clone selection
10 increases proportionally with the number of clones obtained after the depositing of

single cells.

Another advantage of the method described is that the addition of HSA-producing
cells as host cells and/or medium conditioners increases the recloning efficiency to

15 a point where there is no need for feeder ceils.

On the one hand this reduces the effort involved in producing and pre-cultivating
the feeder cells and at the same time increases the reproducibility of the single cell
cloning. In addition it makes it possible to use technologies for visually detecting

20 the number of living cells as a tool for clone analysis. As the amount of product in
the culture medium is in linear correlation with the number of producing cells, the
technological development seeks to detect both the amount of product and the
number of cells, so as to determine from these the highest producing cell clones,
l.e. the cell clones with the highest specific productivity.

25
As feeder cells are difficult to distinguish visually from the emergent production
cells, they are also included in the visual determination of cell numbers, leading to
an inaccurate calculation of the total number of cells and hence an imprecise
determination of the important parameter of specific productivity. A process

30 without feeder cells is therefore advantageous and represents a preferred

embodiment.



This Figure shows the relative recloning efficiency of cells that are individually 30deposited on 10,000
growth-arrested feeder cells. The negative control shows the recloning efficiency in Boehringer's own
medium without any additions (here set at 1), while in the positive control 500 mg/L recombinant HSA
had been added to the medium. As a result of the use of conditioned medium of a 2 to 2 day old
culture of HSA-producing cells the recloning efficiency can be increased still further. The
HSA-concentrations measured in this medium are shown above the bars.. 5 (B) The influence of the
addition of HSA-conditioned media to commercial medium (HyQ SFM 4 CHO medium). The graph
shows the recloning efficiency in a medium different from that in (A) without the use of feeder cells. In
this medium no individually deposited cell grows into a living culture in the medium without additives. A
few cells survive thanks to the addition of recombinant HSA (500 lo mg/L, dark-grey bars). A higher
recloning efficidrRSPEIRRPBIREE BRI Aenicveiey dewry bssdmnderfedndhpariesiartddutiag
cells (light-greydeaseiktireohdis e mysrangssi 3-5 evaluated 96-well plates for each condition; error
bars show the standard deviation. 15 FIGURE 4: INCREASE IN RECLONING EFFICIENCY
BROUGHT ABOWTRSYE3SR IpRiespigeining effisiency £ Lthenasngiaiien pbpradsstipopaisidars
deposited en eiihgiarRieatrs S HRMEHTaes8s 98lls MrdrDS %B%Eﬁg*tﬂf %%@H%%&%%ﬁ%@s The

I
recloning efficiency using DG44-cells was set at 1. (black bar). The grey bar gives the relative increase

20in the reclonflg EHEIENSNGMHER INNQYRR GEiRerrRietRipdaNwdret develvpmeats indicate the
averages of 3 avysin86 Nl plaiesdes erckeansiitionr TEWRE %h&_@!gt?m&%\i‘ﬁ%b&ib e to

HSA-PRODUCING FEEDER AND HOST CELLS This shows the recloning e atches

containing untraf&fBRATRYEAPSE JRMAIRGERE D E8R s lsSsiRs Bl veBologous feeder cells (1

placed, black), when recloning an HSA-producing cell in the presence of DG44-feeder cells (grey). The

combination, i.e, the depositing of an HSA-producin%o{(iell on HSA-transgenic feeder cells (white), leads
[

to a furthéf signiftatdita L dsqendiagmreientivntp iRcCcerigiaiag surtiHe os thgepLspase
evaluated 96-vesll iafessing ereicNRRrs shredes SRNJMELEaVialiitribed in the prior art

(WO2006047380). By contrast, however, the use of secreted albumin or HSA, or
medium from albumin- or HSA-producing cells, is explicitly described in the
present Patent Application as an alternative and superior possibility. The HSA is
15 not added exogenously to the medium as a recombinant purified protein, but
rather the HSA is secreted directly into the recloning medium by the albumin-

transgenic cells.

HSA-producing CHO cells are indeed described in the literature, but there is no
20 description of either the use of HSA-producing cells as host cells for the production
of a protein other than HSA, or of their use as feeder cells or as medium

conditioners for increasing the recloning efficiency.



FIGURE 6: CONCENTRATION-DEPENDENT INCREASE IN THE RECLONING EFFICIENCY AS A
RESULT OF THE ADDITION OF RECOMBINANT HSA The graph shows the efficiency of the
recloning when recombinant HSA is added 5 in the concentrations specified. The maximum efficiency
was achieved in this experiment when 1000 mg/L recombinant HSA were added to the recloning
medium); this value was set at 100% and the efficiencies measured for the other batches were
recorded in relation thereto. 10 Detailed description of the invention Definitions Before the more
detailed description of the invention by means of the non- 15restrictive exemplifying embodiments that
follow, it should be pointed out that the use of the indefinite article, for example "a" or "an" and the

definite article, pemelyiitreiNnopdaspetniipsigular and plural of the term in question , unless one
of the two forms is explicitly ruled out and reference is made to aﬂgarticular form (singular or plural) .

Thus, the term ™S tdiEaltEIRRREFRREEICAT MR b DOEINVEN WENunless it is explicitly stated
that only a singig;ieethistiRarestif-3i08 WAfHE BIREMIL SRS RXIPRIEAUREIRICRPEefe” is

supplemented by The term "insulin” denagtes a growth factor that is secreted by pancreatic beta cells.
25 Insulin is knowh i/ S SEREIEANYIiRASH 58S IRUIIN or recombinant insulin is frequently used in
cell culture; The coprggieatias: @kinsulin can be measured in the culture medium using routine

experiments such as a commercially obtainable insulin-specific ELISA. ) _
(3) use of HSA-producing cells as host cells for biopharmaceutical production,

i.e. the cell that produces the protein of interest additionally secretes HSA
and thereby promotes its own growth during recloning.
These possible applications may be combined in order to increase the recloning

10 efficiency still further.

FIGURE 2: PREPARATION OF CONDITIONED MEDIUM OF HSA-PRODUCING
CELLS IN ORDER TO INCREASE THE RECLONING EFFICIENCY
(A) This shows the relative recloning efficiency when using fresh recloning
15 medium without any additions (negative control, white) and the relative increase in
recloning by the addition of 500 mg/L recombinant HSA (positive control, grey) or
20% conditioned medium from a culture of HSA-producing cells, which is removed
from the cuiture after the stated number of days and added (black bars).
(B) Tabulated summary of the HSA concentrations measured in the above media.
20 The recloning efficiency is at its maximum when medium conditioned for 2-5 days
is used. It is significantly higher than when recombinant HSA is added to the
medium, although the HSA concentrations measured in the conditioned medium
are lower by a factor of 5-50. Any longer conditioning leads to a reduced recloning
efficiency in spite of a higher HSA content in the medium.
25
FIGURE 3: INCREASE IN THE RECLONING EFFICIENCY AS A RESULT OF
THE USE OF HSA-CONDITIONED MEDIUM
(A) The influence of HSA-conditioned medium in the presence of feeder cells.
This Figure shows the relative recloning efficiency of cells that are individually
30 deposited on 10,000 growth-arrested feeder cells. The negative control shows the

recloning efficiency in Boehringer's own medium without any additions (here set at

-10-



The term "insulin-free" means that the culture medium does not contain any insulin, particularly any
recombinant insulin and no insulin is added to it either. Albumin is the most commonly occurring

protein in the plasma. It is produced in 5the liver and contributes to maintaining osmotic pressure in
the blood. Albumin binds to nutrients and metabolites and thus assists with their transportation. The
term "albumin” in the present invention denotes a polypeptide component which has the biological

activity of albumin. Albumin generally denotes animal io albumin, particularly a mammalian albumin
such as for example human, bovine, equine, murine, rat-like and porcine albumin and albumin from
birds such as chickens, in particular, etc. Preferably the albumin is human serum albumin (NSA). In

the present invemtmhit@mmmsdm%'@m&aleummgmemﬁtﬁuaﬁﬂm@mw b@eﬂf%é?ﬁf?_rﬁw?mh_to

i i [ i ies. | t t nction is
made explcty BENER RS ERLIT A dorich S MU RS CRPE LTS ek S, BEASHAGH
"secreted HSAfWEeh isaéleaseddlitottie resioming éﬂﬁﬂéﬁﬁydifé?tb@ iiﬁlgr‘é%@ﬁtﬁmsriiﬁﬁmnéﬁge
separation, by Jiving HSA-producing cells. When. reference is made to albumin or secrete
dirgctly into tf?e%%’h‘”ggl?ﬁ?ﬁk?g&ﬂﬁ?%%ﬁ”ﬁ z@aﬁ%‘&rﬂ?ﬁf%‘s@%ﬁh@@%?@ﬁé’%&ﬁ@fﬁm albumin or
HSA is nosaddé) frofihe usfide rmeea giuifie dafotedm Bﬂelmmduﬁﬁalg@ﬁéacaﬁ%@%amé H&%Nomgvgﬂ%ﬂ%\g;
in the prior art and,can rried. o . usin negically madified yeasts (U.S. Pat. NO, 5,612, .
25 Retr:)ombinamﬁggﬁrﬁgy?gégg@a%g%’%om Hy BRibGE QB Hherseripning afiieiensy in
Sigma-Aldrich éReediuhirgifieeBirGrat thin. iA-FY2a)HBistisenutdied rrateinsshichicandmadied to the
cultivation medium, Th§ dzgtga f the %gsgq? invention show that "secreted HSA" has a significantly

t )

higher activity 'SrESVENELY FERASEST S8l BIRVR 4HB.R JNSs G Na dBg TRt e bR
efficiency at siguifitaesy wewcoaliersiatinesthanks to the addition of recombinant HSA (500

1o mg/L, dark-grey bars). A higher recloning efficiency on the other hand is achieved
by using conditioned medium of HSA-producing cells (light-grey bars). The bars
are averages of 3-5 evaluated 96-well plates for each condition: error bars show

the standard deviation.

15 FIGURE 4: INCREASE IN RECLONING EFFICIENCY BROUGHT ABOUT BY
HSA-PRODUCING FEEDER CELLS
A singie cell from a cell population is deposited on either autologous CHO-DG44
feeder cells or transgenic HSA-producing feeder cells. The recloning efficiency
using DG44-cells was set at 1. (black bar). The grey bar gives the relative increase
20 in the recloning efficiency when HSA-producing feeder cells are used. The bars

indicate the averages of 3 evaluated 96-well plates for each condition.

FIGURE 5: COMBINATION OF HSA-PRODUCING FEEDER AND HOST CELLS
This shows the recloning efficiency in batches containing untransfected DG44
25 cells that have been deposited on autologous feeder cells (1 placed, black), when
recloning an HSA-producing cell in the presence of DG44-feeder celis (grey). The
combination, i.e. the depositing of an HSA-producing cell on HSA-transgenic
feeder cells (white), leads to a further significant increase in the recloning
efficiency. The Figure shows the averages df 3 evaluated 96-well plates, the error

30 bars show the standard deviation.
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The term "significantly lower concentration " means according to the present 5invention: a
concentration which is at least two times lower compared with recombinant or purified albumin, a
concentration which is at least five times lower compared with recombinant or purified albumin, 10- an
albumin concentration which is lower by at least factor 2 than that of a comparable culture mixture
containing recombinant or purified albumin, - an albumin concentration which is lower by at least factor
5 than that of a comparable culture mixture containing recombinant or purified aloumin, an albumin
concentration which is lower by at least a factor 2 to 100, 2 to 5, 5 to 15100, 20 to 100, 5 to 10 than
that of a comparable culture mixture containing recombinant or purified albumin, an albumin
concentration of less than 200 mg/L, preferably less than 100 mg/L, particularly preferably less than 60
mg/L. 20 In co recomhbinant HSA the secreted HSA is released by HSA-producing cells of a

{
living culture di e@vEﬁﬁfﬁhe@@@&ﬁ%}%&%‘@ﬁa@@éﬂ&&%% HoUktts RESASINING
HSA-producingeHenEa orelisirarEsliue gperHe pIspRrecqsiieied SisgINANE)ESA-producing

feeder cells, or (3) HSA-secreting host cells (if the individually deposited producing cells have been

genetically 25 MmIGifEaRLERME: e Fificierenesibedraoriaa viree rrrehinadHsiAM B addade

determined by inutie sopiHEaEURR apHaEREIM TR SRR DISTELS4 (6.9 5'86]@& IR
ELISA Quantitation Kit", Bethyl Laboratories, Montgomery, TX) The term "albumin or HSA-transgenic

cell ", "albumin SEPRIEIEREWOEM g 1GUP SPedhodRsATBINASh S etffjecltddedotesthny resiomiag
releases an albwediuintotte vardiumssT bis mayctiesRe ealHbRinaly Al sereies AlRUTR -0 a

liver cell )
) batches were recorded in relation therelo.

10
Detailed description of the invention
Definitions

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

15 restrictive exemplifying embodiments that follow, it should be pointed out that the
use of the indefinite article, for example "a" or "an" and the definite article, namely
“the", includes both the singular and plural of the term in question , unless one of
the two forms is explicitly ruled out and reference is made to a particular form
{singular or plural) . Thus, the term "a cell" automatically includes "a plurality of

20 cells" as well, unless it is explicitly stated that only a single cell is meant. The
singular is explicitly meant, for example , where "a" or "one" is supplemented by

(1)

The term "insulin" denotes a growth factor that is secreted by pancreatic beta cells.

25 Insulin is known to the skilled man. Human zinc insulin or recombinant insulin is
frequently used in cell culture. The concentration of insulin can be measured in
the culture medium using routine experiments such as a commercially obtainable
insulin-specific ELISA.
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5 or a cell that has been genetically modified, for example by the introduction of an albumin- or
HSA-expression construction, such that it expresses albumin or HSA and releases it into the medium.
A preferred embodiment of the present invention consists of albumin- or HSA-producing mammalian
cells, most preferably albumin-or HSA-producing rodent cells, particularly albumin- or HSA-producing
CHO- or 10 NSO-cells. The terms such as "albumin- or HSA-transgenic cell”, "albumin- or
HSA-producing cell" and "albumin- or HSA-secreting cell" specified are used interchangeably in the
present application. The "specific productivity" of a cell indicates the quantity of a particular protein that
15 is produced by a cell per unit of time, i.e. that is released into the medium, in the case of secreted
proteins. The sprgifieprodueinitiiesalmiaies fram the quatinat AldhrEPRRSY HRNRIHRG PHuCct in
the medium (=titre, determined by ELISA, for example) and the number of producing cells present over
the time span (RS SR HEENRHLE%IBRINaR RsUlpEngregnawinfeaddes &p 8raieg cells over
20time). The specific productivity is usually given in 'pcd’ (= pg/cell*day = picograms of secreted
protein per cell and p_er_da% The term "cloning/recloning", "clone/redone™ in connection with cell

culture means 2RSSy FRIROGIMAILY, QM REAISH Ipidamiiaseis Hds PECSHRGASA

25from an original hedr Zhe ieshirisetbelapningaiataisiRg oSRICEIO RS JOKS NSRBI OCARS RGN
single cells can be, identified and isolated from a cell pool with cells of different genotypes and then

replicated to foPR%ERINIEIRIRIBATHIRRARGSE 2DILIAHR ASeHp Mt il el dmreReRAtCH the cells are

deposited individually, i.e. only one (1) cell per culture vessel, and then expanded to form a cell
population of 30identical cells, the process is "direct single cell cloning”. If a number of cells are

simultaneousl| %p9sited,i a culture vessel, expanded to form a cell population .and this is divided up
S 5 f St ivenfion ot i

into cell populations Bf idePbedl telld bl Fe e grET Ll SRRl e A WRRPHAG cCeiPeR 8-t an

“indirect cloning’hitlethed. tigénplelotiosis activiingie efliokimeslinntitonesicielighoshategengieally

e e AT AR A R
cultivation of celigipithensaime aagikke and porcine albumin and albumin from birds such as
chickens, in particular, efc. Preferably the albumin is human serum albumin
(HSA). In the present invention the terms "HSA" and "albumin" are used
synonymously, i.e. "HSA" refers both to human albumin and to albumins from
15 other animal species. In the present invention a distinction is made explicitly
between recombinant HSA which is added to the culture medium from outside,
and "secreted HSA", which is released into the recloning medium directly, i.e.
without purification or separation, by living HSA-producing cells. When reference
is made to albumin or HEA secreted direcly into the cell culture medium by living
20 albumin-transgenic cells, this means that albumin or HSA is not added from

outside as a purified protein.

The production of recombinant HSA is well known in the prior art and can be
carried out e.g. using genetically modified yeasts (J.8. Pat. NO. 5,612,197).
25 Recombinant HSA may be obtained commercially from various suppliers, for
example from Sigma-Aidrich (Recombinant HSA, Cat. No. A-7223). This is purified

protein which can be added fo the cultivation medium.

13-



there are spontaneous changes in the genome, for example mutations and/or translocations, the
individual cells of this cell population are still regarded as 10identical 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. 15 The term "subclones/subcultures” refers to different generations of cells which are
produced from an original cell or original culture by single or multiple passaging of the dividing cells.
The words "subclones/subcultures” are used, for example, when identical cells or cell cultures are

cultivated and Tepliciies oV efi@ prysber m‘v%a@@nemﬁmsrﬁhesafmté@lqﬂ‘@ﬂ'\%ﬁ@@@%ﬁ@ﬂiﬁ&ﬁﬁi%ng
efficiency” is defined as th rcentage of cells which survive, divide and form vital cell populations
it being deqSAEH SR 1S LL AL S GG pEr O SSCPBAIE 8 REIABLRLr A0
culture 25vesstitls ansldhiyaifhtesc)Cl wghvidually depesitedealisgisvg to form cultures, the cloning
efficiency is 25%. By "effective or efficient recloning” is meant a cloning efficiency of at least 10%,

preferably at |€Est 2@%tn nisignifiedetblipatieasindeitatidrevemaae referality alo3@leagirdd8nt
According to a R@rp}%%lg,rly preferred embodiment of the present invention the term effective recloning
means clofhing with an efficiency of at least 50%, preferably at least 60%, most preferably at least

70% and even mo at least. 80%,. The.term. "capable of division/expandable” for t%e
purposes of ther%réssrg%ﬁ{/ge%%oﬁv leg}s%c'rslbaé@ aé%o é’%aeég%"’é’%ﬁ/%%ﬂ‘ 85% a |<§3€r}11 {5 anian Igrssly
but at purified albumin,

- a concentration which is at least five times lower compared with recombinant or

purified albumin,

10 - an albumin concentration which is lower by at least factor 2 than that of a
comparable culture mixture containing recombinant or purified albumin,
- an albumin concentration which is lower by at least factor 5 than that of a
comparable culture mixture containing recombinant or purified atbumin,
- an albumin concentration which is lower by at least a factor 2 to 100, 20 5, 5 to
15 100, 20 to 100, § to 10 than that of a comparable cuiture mixture containing
recombinant or purified albumin,
- an albumin concentration of less than 200 mg/L, preferably less than 100 mgiL,
particulariy preferably less than 60 mg/L..

20 In contrast fo recombinant HSA the secreted HSA is released by HSA-producing
cells of a living culture directly into the recloning medium. It may originate from
three sources: (a) from HSA-producing cells of a preliminary culture used fo
prepare conditioned medium, (b) HSA-producing feeder cells, or (3) HSA-secreting
host cells (if the individually deposited producing cells have been genetically

25  modified such that they themselves secrete HSA).

The concentration of HSA can be determined by routine methods such as a
commercially obtainable ELISA (e.g. "Human Albumin ELISA Quantitation Kit”,
Bethyl Laboratories, Monigomery, TX)

-14-



5 the least over 2, preferably 4, passages. This potential may for example be reduced or destroyed
altogether by irradiation with [1371Cs or by mitomycin C treatment. The term "derivative/descendant”
refers to cells which can be traced back iogenetically 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 Cricetulus 15 griseus by Puck et al., 1958, regardless of whether they were obtained by
subcultivation, re-isolation or gene manipulations. The term "feeder cell* comes from the English word
"feed" and refers to a co- cultivation with usually non-dividing cells which serve to supply the desired

cells in 20 the culture W|th rlentsa ecrete owth factors. Far the preparation, living cells are
growth-arreste% Wlfh% %ribgﬁﬂﬁg iith or AR4HBN ORI |Rﬁ?\%ﬁ‘\r‘@ eafle or

resulting feederatbﬂmiwemﬁd%%émeimgicsﬁﬂr@é@z@f@@@h%%@ﬂi@é@%@ﬂl@%GM‘H@HM%-
25The term’ autol sé_,eder cell" me ns tha @%the feeder cell and the cell which is to be
cultivated in thg]ﬁ bt fﬂ%yfgg%r &P E RPN AR EEaIS $rBIRURW s ik Brityier $efbr

example the celt o beliciltivhted ieenhgensitr Rl isodifamilyde esaiinge) bpreferahsdueal Pbihgngenus
Cricetulus or M ocncetus exam le.a CHO %_ r BHK cell, each feeder cell originally isolated 30from

this subfamily Ufgfﬂie? c %‘?f SHRBIGEES W RBs S Hchnbiat tenprrinesaaminy eridethae.

According to agméfestessembiddtmens thedrim. ‘Ayteingoud eededranmaans hridethithedesser cell
and the cell which |S£§Et?)1eea ltivated \g§§%£erlved from the sagw genus taxonomically or were

originally isolaf&i' 3 %%e‘% SHEGGRS Iamnatr iRl Rl §re el akpEithe cell
to be cultivatedisHSAhamsirineltedehe geivysp@rivaiidey wMﬁﬁﬂcr&eH@Apﬁ%@@hga@t@ af BHK

cell, each fee ell grigin olated fr the, nus |n is an autologous feeder cell in the
sense of this Fﬁ% tlo |r ﬂ?%.za% aﬁB taﬁre 'B7mBb gﬁgﬁrﬁﬁsgﬁﬂifbﬁis’ el

present if HSA-producmg cell" and "albumin- or HSA-secreting cell” specified are used

interchangeably in the present application.

The "specific productivity” of a cell indicates the quantity of a particular protein that

15 is produced by a cell per unit of time, i.e. that is released into the medium, in the
case of secreted proteins. The specific productivity is calculated from the quotient
of the concentration of the product in the medium (=titre, determined by ELISA, for
example) and the number of producing celis present over the time span under
consideration, also known as the "IVC" (integral of the number of living cells over

20  time). The specific productivity is usually given in 'ped’ (= pg/cell*day = picograms
of secreted protein per cell and per day)).

The term "cloning/recloning”, "clone/reclone” in connection with cell culture means

a technique by means of which a cell population of identical cells can be obtained
25 from an original cell. The term "cell cloning” or "single cell cloning” thus means a

process wherein single cells can be identified and isolated from a celt pool with

cells of different genotypes and then replicated to form a cell population consisting

of a plurality of genetically identical cells. If the cells are deposited individually, i.e.

only one (1) cell per culture vessel, and then expanded to form a cell population of
30 identical cells, the process is "direct single cell cloning”. If a number of cells are

simultaneously deposited in a culture vessel, expanded to form a cell population

-15.



10 the feeder cell and the cell to be cultivated come from the same species, for example Cricetulus
griseus or Mesocricetus auratus. According to a particularly preferred embodiment an autologou_s.
feeder cell is present if both the feeder cell and the cell to be cultivated come from the same species
and have the same tissue tropism (e.g. ovarian cells from Cricetulus griseus - CHO cells). 15
According to a particularly preferred embodiment a feeder cell is an autologous feeder cell if both the
feeder cell and the cell to be cultivated originate from the same basic cell, for example if both cells
were originally CHO-DG-44 cells or descendants of these cells. According to another preferred
embodiment the feeder cell confers the same resistances, e.g. to antibiotics, as the cell which is to be

20cultivated. Thrsdishimiticliladycaoy antagenyophigtidhe &@i@éﬁ@@lﬁi&@ﬂé?o?%@i%h@i& Ié'ﬂig*ﬂ%rpfﬁser;ﬁe
of a selecting ggent, e.d. an anfjbiotic. In gne aspect the present invention particularly describes the
use of HSAprﬁE&&ﬁ{?ﬁgﬁgpiéhésfﬁrW&%&?ﬂ@ﬁ?@%ﬁgfﬁ%ﬁ EiRRIBACI®N S Preferred 25
embodiment, autologous HSA-producing feeder cells are used. The term "limited dilution" denotes an
|uted and the cells are then deposited in

2 micotive plate RPN b ST Sl SRRV R, 1915 NG e B8R BEIRE TGP o
30all of the celtelisihicrarigntie fiesnlbabadpgimie sedrefiopenirioring aenuibiagtors. The fewer

cells are seede r well, .the fewer cells survive, which meaps that the dilution can thus be adjusted
so that statistic“gﬁ})?)%(')%% %ér%% ?lﬁ%\% B {%h‘éw{?é‘%ﬁat&é%@@fm o hersheabieaama. As this

method only |¢asretatistaatiylitpdbelftimationdofisigatecrlimlanes diWdliisopassibimiersigyeral clones
to grow in onetwgll this groc?ss has tqg be re ?ﬁf‘}% several times (normally 52 to 3 times) in order to
[

ensure that the Galt (e SBRAIRIErESENET GRFERIRE, Tor example Mmutations and/or
translocations, the individual celis of this cell population are still regarded as

10 identical cells for the purposes of the present invention, and the culture is regarded
as a monocional 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.

15
The term "subclones/subcuitures” refers to different generations of cells which are
produced from an original cell or original culture by single or multiple passaging of
the dividing cells. The words "subclones/subcultures” are used, for example,
when identical cells or cell cultures are cultivated and replicated over a number of

20 generations.

The term "cloning efficiency” or "recloning efficiency” is defined as the percentage
of cells which survive, divide and form vital cell populations after being deposited.
If for eScampEe in a cell sorting operation 100 cells are distributed over 100 culture

25 vessels and if 25 of these 100 individually deposited cells grow to form cultures,
the cloning efficiency is 25%.

By "effective or efficient recloning” is meant a cloning efficiency of at least 10%,
preferably at least 20%, more preferably at least 30% and even more preferably at
30 least 40%. According to a particularly preferred embodiment of the present

invention the term effective recloning means cloning with an efficiency of at least
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By the term "conditioned medium" is meant medium from a culture of living cells. The effect of the
conditioned medium is based on its content of growth factors that iohave been secreted into the
medium by the cells of the preliminary culture and have thereby "conditioned" it. Accordingly, the term
"medium-conditioning cells" or "medium conditioner" refers to cells that are used to prepare
conditioned medium. In one aspect the present invention describes the use of HSA-producing cells
as 15medium conditioners, so that the conditioned medium thus obtained contains inter alia the HSA
secreted by these cells. The term "serum" denotes the cell-free component of the blood. Serum
contains an undefined mixture of different soluble proteins and growth factors that assist the 20

survival and pralifeatiefcohicsliat feestBnosspiureforiBhcatlisasimol Rl YRS :serum (FBS)
are predominantly,us i\'/Th usua] concentration ranges are 10-20% FCS or FBS as an addition to the
cultivation meoﬁ’tﬂ%ﬁ?“ﬁ% t@f’ria%%tr% “free" means culture media and also cultivation conditions which

25are characteTisedeimilassalifeasedvmion/B:iparrRARECePRe MAbasEéasHEBR88MAIM. preferably
ed from serum, preferably in the absence of non-recombinantly

in the absence.of ins, isolat : G
I[;]rct)d(tejc?eds ?Jrr]g'[eéﬁ\g@ﬁqﬁﬁﬁ%? %ﬁ% RetrMa R Qo‘?ﬂygﬁi@@@ﬂﬁ'ﬁffb@&Wéﬁ&ﬁ@‘%éﬁrﬁuﬂﬂse cells
which can de reigiaietlonane, ahernas|iaHBYRIdaUMATsSSOERIR FRaYTHPIISIASISPe

reduced or destroyed aitogether by irradiation with '*"ICs or by mitomycin C

treatment,

The term "derivative/descendant” refers to cells which can be traced back

1o genetically to a particular starting ceil 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 ceil lines are
derivatives/descendants of the hamster ovary cells isolated from Cricetulus

15 griseus by Puck et al., 1958, regardless of whether they were obtained by

subcultivation, re-isolation or gene manipulations.

The term “feeder cell” comes from the English word "feed" and refers to a co-
cuttivation with usually non-dividing cells which serve to supply the desired cells in
20  the culture with nutrients and secreted growth factors. For the preparation, living
cells are growth-arrested by irradiation with UV or gamma radiation or treatment
with Mitomycin C. The resulting feeder cells live and produce and secrete growth

factors but are unable to divide further.

25 The term "autologous feeder cell” means that both the feeder cell and the cell
which is to be cultivated in the presence of this feeder cell are derived
taxonomically from the same origin. If for example the cell to be cultivated is a
hamster cell (subfamily Cricetinae), preferably a cell of the genus Cricetulus or
Mesocricetus, for example a CHO or BHK cell, each feeder cell originally isolated

30 from this subfamily is a feeder cell which is autologous to these hamster cells of

the subfamily Cricefinae.
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The term "protein-free” means that the culture medium does not contain any animal proteins; proteins
isolated from bacteria, yeasts or fungi are not regarded as animal proteins. 5The term "chemically
defined" describes a cell culture medium which is serum- free, preferably also protein-free, and which
consists of chemically defined substances. Chemically defined media thus consist of a mixture of
predominantly pure individual substances. One example of a chemically defined medium is the
CD-CHO medium produced by Messrs Invitrogen (Carlsbad, CA, US). 10 The expression "a cell which
may be cultivated in suspension' refers to cells which are adapted to growth in liquid cultures
("suspension cultures™) and whose ability to adhere to the surfaces of vessels, for example cell culture

dishes or flaskadeaidig o eSHEreHal KIfbdaMRMNGE RIFPURRIRSLRRID A-0RUBY FeREiLRNd to

15 growth in suspension are referred to as " non-adherent cells adapted to serum-free medium®. If

feeder cells ar®@piefbreiEReRs selirpedihecalasbichiis s eidtivaten vash-denvashimsdéecells
adapted to sergmrféegéﬁséiité}@&ia&rh@:é@%P_Wé?@/@f@ﬂw&ﬁs@%%ﬁtfﬁ&%%@%ﬂ%qgﬂage(ugﬁé"y

significant 20 proteins/polypeptides comprising e.?. antibodies, enzymes, cytokines, lymphokines,

adhesion mole€8Bs GEEeiNyS ahd{Reasskelives ol fagnnrianbr grellidadver calfivaterh ispeoduct
of interest is nofziestdeteditthaseRMMNDRAANS Bl WBLRIYEERIdSSIBAIAC ATAEIVSE 9K

antagonists and/gr have a therapeutic or diagnostic use are significant or of intérest. Other proteins 25

of interest are f5t'ex8RThe FBRACIMSBOIiHRALS deiairdufcuno BReraBBUS olferadsiaiods cens

within the scopr.efisgutaRsbieebEraineedBasSHE haSR/8naBH-apoptotic proteins, chaperones,
metabolic enzymes, glycosylation enzymes, and the derivatives or fragments thereof, but are not

restricted thereto. 30The term "polypeptides” is used for amino acid sequences or proteins and refers

to polymers of geainielingids ahamelanaierBiisipBRRENNSH dasRIgIRIBTNIEP BAVR brsnodified
post-translationally by reactions such as glycosylation, phosphorylation, acetylation or protein
processiny. Tﬁe%tf'ﬁ%ﬂﬁé B?I{h@%m?eﬁﬁqétﬁw%‘? bEUNYAIRE dCRBReTERRD & SR LRRRSIRS, defetions

or insertions ORI CHESLEIGSVE PSS SRSV BRRIRINIRAHRIRIg 09I cAkactivikr G N
addition, the pol [‘T)e tides may multimerise and form homo- and heteromers. By recombinant proteins

are meant proRiREEH SEhROIRRLAY FeiruaHaEedsiecelbis iRTRESNE ]I Dot the desdminakt
proteins are pegsiiahe WadlerdisssHigRsteONH TP UAY SarislagedBigtse fasditkeEame

contaminationﬁssue tropism (e.g. ovarian cells from Cricetulus griseus — CHO cells).

15 According to a particularly preferred embodiment a feeder cell is an autclogous
feeder cell if both the feeder cell and the cell to be cultivated originate from the
same basic cell, for example if both cells were originally CHO-DG-44 cells or
descendants of these cells. According 1o another preferred embodiment the feeder
cell confers the same resistances, e.g. to antibiotics, as the cell which is 1o be

20 cultivated. This is particularly advantageous when the cell deposition is carried out

in the presence of a selecting agent, e.g. an antibiotic.

in one aspect the present invention particularly describes the use of HSA-
producing feeder cells for increasing the recloning efficiency. In a preferred

25 embodiment, autologous HSA-producing feeder cells are used.

The term “limited dilution” denotes an alternative method of recioning. A cell
suspension is serially diluted and the cells are then deposited in a microtitre plate
in different numbers of cells per well. In wells with high numbers of cells, many or
30 all of the cells will survive as the result of adequate secretion of autocrine growth

factors. The fewer cells are seeded per well, the fewer cells survive, which means
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io Recombinant proteins are usually produced in suitable host cells such as e.g. yeast cells, animal
cells or prokaryotic cells (E. coli or other bacterial strains) using an expression vector such as for
example a plasmid, bacteriophage, naked DNA or a virus, to introduce the recombinant protein into the
host cell. Recombinant proteins are usually commercially available in purified form as concentrated 15
protein solutions or in powder form. Recombinant HSA is obtainable for example from various
commercial suppliers such as Sigma Aldrich. Examples of therapeutic proteins are insulin, insulin-like
growth factor, human growth hormone (hGH) and other growth factors, receptors, tissue plasminogen
20 activator (PA), erythropoietin (EPO), cytokines, e.g. interleukins (IL) such as IL-1, IL-2, IL-3, IL-4,
IL-5, IL-6, IL-7 tHaiBiHs-8illkickD cHr taud bl alljukled lsd 4ndt-d@itlid Qi) Lodi Brd Silier@pper
(IFN)-alpha, -betgé- amma, -omega or -tau, tumour necrosis factor g’éNF),such as TNF-alpha, -beta or
G- X

“gamma, TRAIVY VERBRE JRWSEMACR- MaNPYRISE Bt efex il dcihotanbe sagds

polyclonal, 25 srutltispeiificatekstogietibainaaniibgmhicsandibiremeanis thesepbsypagfosaxaaple
Fab, Fab', F(ati)2, Fc and Fc' fragments, light (L) and heaviés(ge)\}mmuno lobulin chains and the

constant, variab RGP HY R AR G ond I EVO5EES WA ghagiecheRREHEMeRAREYalv

1999). The antibesligimay)bie erbentanseisnes-thanan:otidiniddussasised paslighinpsie anihepies are
also 30possible, Fab fragments (fragment antigen binding = Fab) consist of the variable regions of
both chains WiﬁWﬁre held together by the adjacent constant regions. They may be produced for
example from conventional antibodies by treating with a protease such as papain or by DNA cloning.

Other antibody_fragments gre F(ab")2 5 fragments, which can be produced by proteolytic digestion with
pepsin. By ger%@%ﬁi?@m' CQE%% fBeE IR p S emtdnedidmiBagy f&oieeolUMER Sshsist only

of the variable Tegieffeof thenbesndiiheansdghirahiaiB{38q ohhiesesrirknongras iAo enks

(fragment variable = fragment of the variable part). As covalent binding via the cystein groups of the
constant E:Gnair?éqg%gfeﬁ SSRTESHTThiEde &Ffrﬁ%ﬂ&ﬁ%%é@%f@%t@ﬁ g%&bﬁ@'ﬂnﬂﬂﬂ%rﬁ WYiRe®PRethod.

For this purposeteeivarél¢degitivbabitatheavy and light chains are often joined together by means

of a short peptide fragment of about 10 to 30 aming. acids, preferably 15 amino acids. This produces a
single polypep}t}fﬁgocl:ﬁ%]ﬁ?‘ﬁ’l \tl%ﬁc%% WW&?QQ‘%%’?H@Q fbﬂ@thgf%Tﬁcﬂiémi&é"m'ﬁ@ﬂ@éuﬁ‘ﬁ%rﬁtibody

fragments are jglseief@rsedns as=ginglerepate kyiig o srsginw. Examples of scFy antibodies are

known and described, at for example Huston et al., 1988, In past years various strategies have been

developed for%}ooél?ciﬁﬁ)l%ﬂlgﬁ?eﬁgeﬁﬁ RV R/&tf%%%‘.r% iﬁl@rﬁﬁﬁ]% fé#ﬁ(‘ﬁ‘@(%’?%ﬁﬁ%ﬁﬁ

antibodies withristhooved phidonacokioethepropertieditncbincreasas bidinhavidy chhemerifstchieve

the multimerisation, of ckEy fr ents they are produced as fusion proteins with multimerisation
Sl s

domains. The i% 3?7808? St example, the CH3 region of an 1gG or helix
structures ("coiled coil structures") 25 such as the Leucine Zipper domains. In other strategies the

i, - and pONIBUTLas < PR PR ey 0 JUEer T PR AR LB AP ot
scFy 30derivativeurBiaditeningithegeptifteliokbs oiubie scbicins wotgrtmbhdabibagting assist the
20 survival and proliferation of celis.' For the cell culture, foetal calf serum (FCS) or
bovine serum (FBS) are predominantly used. The usual concentration ranges are
10-20% FCS or FBS as an addition to the cultivation medium.

The term "serum-free” means culture media and also cultivation conditions which

25 are characterised in that celis 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
"celis adapted to serum-free conditions" means those cells which can be
replicated in the absence of animal or human serum or serum proteins.

30
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acids results in the formation of homodimers by superimposing VHNL 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. The term minibody is used in the art to denote a bivalent
homodimeric scFv 5 derivative. It consists of a fusion protein which contains the CH3 region of an
immunoglobulin, preferably IgG, most preferably IgG1, as dimerisation region. This connects the scFv
fragments by means of a hinge region, also of IgG, and a linker region. Examples of such minibodies
are described by Hu et al., 1996. loThe term triabody is used in the art to denote a trivalent
homotrimeric scFv derivative (Kortt et al., 1997). The direct fusion of VH-VL without the use of a linker

sequence lead¥ te tharforpratisin-pbiimesand hedragenanisrisoediiniiip astas aiatantigdies which
have a bi-, tri- or 15 tetrayalent strugture are %aéSf) derjvatives of scFv fragments. The multimerisation
i

is achieved by AEAIR BFUR! - BPIERS IR R eEilE e SpERiRuYEST ISk Uhal 2R Betdraerdes;
Lovejoy et al:, 289h)imbeptetairantibody fusion” or "antibody fusion protein” denotes the

fusion/coupling 20 of a protein to an antibody or part of an antibody. In particular these include fusion
proteins produced by genetic engineering, in which a therapeutic protein is coupled to the Fc part of an
antibody, in ordévddanerécisenthe:hatidiiaddtalilityibbihe fupteimind hecpimmwiee ierse@iso
encompasses antibody fusions consisting of a peptjde and an antibody or part of an antibody. 25
Preferred host Ceffs %ﬁﬁ'@ Wrﬁ%?e@f%%ﬁ%%ﬁ@e %"Qi‘@ Shissts o SRericlsERBLIBHK TIC,
CHO, CHO-K1s (4@ K XCaétlcalykdefie ant Qs déneslisop adpiitaives/ g ressmarimg of
these cell lines. PartichIaHEvi%ref rred are C§|O-DG44, CIE’IE)-DEKX, CHO-K1 and BHK21 cells,
particularly CHS:0GA4Y @&Eﬁ%‘fﬁéx DR SARBRG A R ArERploRe Redd e Rds U se,
preferably NS@BnG S02/tecklis anddicrdity éaédescdndaniges! (Deseisal [DAS US).
10
The expression "a cell which may be cultivated in suspension” refers to cells which
are adapted to growth in liquid cultures ("suspension cultures”) and whose ability
to adhere to the surfaces of vessels, for example cell culture dishes or flasks, has
been restricted or lost. Cells which are adapted both to serum-free growth and to
15 growth in suspension are referred to as " non-adherent cells adapted to serum-
free medium”. If feeder cells are prepared from such cultures, these cells are by

definition " non-adherent feeder cells adapted to serum-free medium” .

The term protein/product of interest refers to biopharmaceutically significant
20 proteins/polypeptides comprising e.g. antibodies, enzymes, cytokines,
tymphokines, adhesion molecules, receptors and the derivatives or fragments
thereof. However, a protein / product of interest is not restricted to these
examples. Generally, all polypeptides that act as agonists or antagonists and/or
have a therapeutic or diagnostic use are significant or of interest. Other proteins
25 of interest are for example proteins/polypeptides that are used to alter the
properties of host celis within the scope of so-called "Cell Engineering”, such as
e.g. anti-apoptotic proteins, chaperones, metabolic enzymes, glycosylation

enzymes, and the derivatives or fragments thereof, but are not restricted thereto.

30 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
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Examples of hamster and mouse cells which can be used according to the invention are given in 'I_'able
1 that follows. However, derivatives and descendants of these cells, other mammalian cells including
but not restricted to cell lines of 5 humans, mice, rats, monkeys, rodents, or eukaryaotic cells, including
but not restricted to yeast, insect, bird and plant cells, may also be used as host cells for the _
production of biopharmaceutical proteins. Table 1:Known production cell lines Cell line Accession
number NSO ECACC No. 85110503 Sp2/0-Agl4 ATCC CRL-1581 BHK21 ATCC CCL-10

have been modified post-translationally by reactions such as glycosylation,
phosphorylation, acetylation or protein processing. The structure of the
polypeptide may be modified, for example, by substitutions, deletions or insertions
of amino acids and fusion with other proteins while retaining its biological activity.

5  In addition, the polypeptides may multimerise and form homo- and heteromers.

By recombinant proteins are meant proteins that are produced by recombinant
expression in host cells. Such recombinant proteins are produced under the
strictest conditions of purity in order to minimise the risk of contamination.
10 Recombinant proteins are usually produced in suitable host cells such as e.g.
yeast cells, animal cells or prokaryotic cells (E. coli or other bacterial strains) using
an expression vector such as for example a plasmid, bacteriophage, naked DNA
or a virus, to infroduce the recombinant protein into the host cell. Recombinant
proteins are usually commercially available in purified form as concentrated
15 protein solutions or in powder form. Recombinant HSA is obtainable for example

from various commercial suppliers such as Sigma Aldrich.

Examples of therapeutic proteins are insulin, insulin-like growth factor, human
growth hormone (hGH) and other growth factors, receptors, tissue plasminogen
20  activator (tPA), erythropoietin (EPO), cytokines, e.g. interleukins (IL) such as IL-1,
-2, 1L-3, -4, IL-5, IL-8, 1L-7, IL-8, IL-9, IL-10, IL-11, IL-12, [L-13, IL-14, IL-15 1L-
16, IL-17, IL-18, interferon (IFN)-alpha, -beta, -gamma, -omega or -tau, tumour
necrosis factor (TNF) such as TNF-alpha, -beta or -gamma, TRAIL, G-CSF, GM-
CSF, M-CSF, MCP-1 and VEGF. Other examples are monoclonal, polyclonal,
25 multispecific and single chain antibodies and fragments thereof such as for
example Fab, Fab', F(ab");, Fc and Fc' fragments light (L) and heavy (H)
immunoglobulin chains and the constant, variable or hypervariable regions thereof
as well as Fv and Fd fragments (Chamov et al., 1999). The antibodies may be of
human or non-human origin.  Humanised and chimeric antibodies are also

30 possible.
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BHK TIC ECACC No. 85011423 HaK ATCC CCL-15 2254-62.2 (BHK-21 derivative) ATCC CRL-8544
CHO ECACC No. 8505302 CHO-K1 ATCC CCL-61

Fab fragments (fragment antigen binding = Fab) consist of the variable regions of

both chains which are held together by the adjacent constant regions. They may

be produced for example from conventional antibodies by treating with a protease

such as papain or by DNA cloning. Other antibody fragments are F(ab')2
s  fragments which can be produced by proteolytic digestion with pepsin.

By gene cloning it is also possible to prepare shortened antibody fragments which
consist only of the variable regions of the heavy (VH) and light chain (VL). These
are known as Fv fragments (fragment variable = fragment of the variable part). As
o covalent binding via the cystein groups of the constant chains is not possibie in
these Fv fragments, they are often stabilised by some other method. For this
purpose the variable region of the heavy and light chains are often joined together
by means of a short peptide fragment of about 10 to 30 amino acids, preferably 15
amino acids. This produces a single polypeptide chain in which VH and VL are
15 joined together by a peptide linker. Such antibody fragments are also referred to
as single chain Fv fragments (scFv). Examples of scFv antibodies are known and

described, cf. for example Huston et al., 1988.

In past years various strategies have been developed for producing multimeric
20 scFv derivatives. The intention is to produce recombinant antibodies with
improved pharmacokinetic properties and increased binding avidity. In order to
achieve the muitimerisation of the scFv fragments they are produced as fusion
proteins with multimerisation domains. The multimerisation domains may be, for
example, the CH3 region of an IgG or helix siructures ("coiled coil structures")
25 such as the Leucine Zipper domains. [n other strategies the interactions between
the VH and VL regions of the scFv fragment are used for multimerisation (e.g. dia-,

tri- and pentabodies).

The term diabody is used in the art to denote a bivalent homodimeric scFv
30  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.
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CHO-DUKX (= CHO duk-, CHO/dhfr-) ATCC CRL-9096 CHO-DUKX B1 ATCC CRL-9010
CHO-DG44 Urlaub et al., Cell 33[2], 405-412, 1983 CHO Pro-5 ATCC CRL-1781 Lecl3 (Stanley P. et

al, 1984).

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,

The term minibody is used in the art to denote a bivalent homodimeric scFv
5  derivative. It consists of a fusion protein which contains the CH3 region of an
immunoglobulin, preferably IgG, most preferably 19G1, as dimerisation region.
This connects the scFv fragments by means of a hinge region, also of IgG, and =

linker region. Examples of such minibodies are described by Hu et al., 1996,

10 The term triabody is used in the art to denote a trivalent homotrimeric scFv
derivative (Kortt et al., 1897). The direct fusion of VH-VL without the use of a

linker sequence leads to the formation of trimers.

The fragments known in the art as mini antibodies which have a bi-, tri- or

15 fetravalent structure are also derivatives of scFv fragments. The multimerisation is
achieved by means of di-, tri- or tetrameric coiled coil structures (Pack et al., 1993
and 1995; Lovejoy et al., 1993).

The term "antibody fusion" or "antibody fusion protein" denotes the fusion/coupling
20 of a protein to an antibody or part of an antibody. In particular these inciude fusion
proteins produced by genetic engineering, in which a therapeutic protein is
coupled to the Fc part of an antibody, in order to increase the half-life / stability of
the protein in the serum. The term also encompasses antibody fusions consisting
of a peptide and an antibody or part of an antibody.
25
Preferred host celis for the purposes of the invention are hamster cells such as
BHK21, BHK TK', CHO, CHO-K1, CHO-DUKX, CHO-DUKX B1 and CHO-DG44
cells or derivatives/descendants of these cell lines. Particularly preferred are
CHO-DG44, CHO-DUKX, CHO-K1 and BHK21 cells, particularly CHO-DG44 and
30 CHO-DUKX cells. Also suitable are myeloma cells from the mouse, preferably
NSO and Sp2/0 cells and derivatives/descendants of these cell lines.
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V79 ATCC CCC-93 814AF28-G3 ATCC CCL-14 HEK 293 ATCC CRL-1573 COS-7 ATCC

CRL-1651 U266 ATCC 118-196 HuNS1

Examples of hamster and mouse cells which can be used according to the

invention are given in Table 1 that follows. However, derivatives and descendants

of these cells, other mammalian cells including but not restricted to cell lines of

5 humans, mice, rats, monkeys, rodents, or eukaryotic cells, including but not

restricted to yeast, insect, bird and plant cells, may also be used as host cells for

the production of biopharmmaceutical proteins.

Table 1: Known production call fines

Cell fine Accession number
NSO ECACC No. 85110503
Sp2/0-Agtd ATCC CRL-1581
BHK21 ATCC CCL-10

BHK TK ECACC No. 85011423
HaK ATCC CCL-15
2254-62.2 (BHK-21 derivative) ATCC CRL-8544
CHO ECACC No. 8505302
CHO-K1 ATCC CCL-61
CHO-DUKX ATCC CRL-9096

(= CHO duk’, CHO/dhfr)

CHO-DUKX B1 ATCC CRL-9010
CHO-DG44 Urlaub et al., Cell 33[2], 405—412 1983
CHO Pro-5 ATCC CRL-1781
Lec13 (Stanley P. et al, 1884).
V79 ATCC CCC-93
B14AF28-G3 ATCC CCL-14

HEK 293 ATCC CRL-1573
COS-7 ATCC CRL-1651
U266 “TATCC TIB-196

HuNS1 ATCC CRL-8644
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ATCC CRL-8644 Per.C6 (Fallaux, F.J. et al, 1998) CHL ECACC No. 87111906 According to the
invention, recombinant mammalian cells, preferably rodent cells, most preferably murine cells such as
NSO and hamster cells such as CHO or BHK are particularly preferred. 5 According to the invention
the host cells are preferably established, adapted and cultivated totally under serum-free conditions.
Particularly preferably the host cells are additionally established, adapted and cultivated totally in a
medium that is not only serum-free but also free from any animal proteins/peptides. 10 Examples of
suitable nutrient solutions include commercially obtainable media such as Ham's F12 (Sigma,
Deisenhofen, DE), RPMI-1640 (Sigma), Dulbecco's Modified Eagle's Medium (DMEM; Sigma),

Minimal Esser|tRéMEglium (MEM; Sigma), Iscove's Modifigg d)dlpe cg'sdvigdiyag§VDM, Sigma),
CD-CHO 15(Invitrogen-Garsbad-CA-USA), CHO-S (Invjtrogen) serum-=free CHO-Medium (Sigma

and protein-fr §HT=|O Medium (Slgma) ECACC No. 87111906

According to the invention, recombinant mammalian cells, preferably rodent cells,
most preferably murine celis such as NS0 and hamster cells such as CHO or BHK

are particularly preferred.

According to the invention the host cells are preferably established, adapted and
cultivated fotally under serum-free conditions. Particularly preferably the host cells
are additionally established, adapted and cultivated totally in a medium that is not
only serum-free but also free from any animal proteins/peptides.
10
Examples of suitable nutrient solutions include commercially obtainable media
such as Ham's F12 (Sigma, Deisenhofen, DE), RPMI-1640 (Sigma), Dulbecco's
Modified Eagle's Medium (DMEM; Sigma), Minimal Essential Medium (MEM;
Sigma), Iscove's Modifled Dulbecco's Medium (IMDM; Sigma), CD-CHO
5 (Invitrogen, Carlsbad, CA, USA), CHO-S (Invitrogen), serum-free CHO-Medium
(Sigmay) and protein-free CHO-Medium (Sigma).

The term "production cell " or "producer cell” or "production clone " denotes a cell
that is used in a process for preparing & protein. In particular this includes
20 genetically modified cells that are used for the industrial production of recombinant
proteins. Within the scope of this invention, the term includes in particular
genetically modified eukaryotic host celis which express a recombinant proiein and
are used fo prepare this protein. This includes in particular monocional cell lines
for the production of therapeutic proteins.
25
The invention describes a method of cultivating a single cell comprising the
following steps: (a) cultivating a cell population, (b) isolating a single cell from the
said cell pool and (c) cultivating the said single cell in a conditioned medium, i)

which contains aibumin, preferably human serum albumin (HSA), which is
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The term "production cell " or "producer cell" or "production clone " denotes a cell that is used in a
process for preparing a protein. In particular this includes 20 genetically modified cells that are used
for the industrial production of recombinant proteins. Within the scope of this invention, the term
includes in particular genetically modified eukaryotic host cells which express a recombinant protein
and are used to prepare this protein. This includes in particular monoclonal cell lines for the production
of therapeutic proteins. 25 The invention describes a method of cultivating a single cell comprising the
following steps: (a) cultivating a cell population, (b) isolating a single cell from the said cell pool and (c)
cultivating the said single cell in a conditioned medium, i) which contains albumin, preferably human

serum albumingitSéleavbictivip salaie b Hutnenatbsenindiaeagenie celig fianthninte saidJsaadium.
In a specific embogiaraent the present invention describes a process in which the albumin secreted by

living albumin-{FARRERIFERE ISR R Ln YA FrifEIPESoRiIRIaRER By WhIFSCHhsoRBHR

purified albumisetratednsgriviripalhania-signiftpamdycailowas tHeedamentareessipRs BcRatigHlar a
process for cul'%ﬁtin% a single cel ,_comprisink%the following steps: (a) cultivating a cell population, (b)

isolating a singf& AR SRFREIGE Ah P HUTEGRISHAY T afangRgiatian ihatds mensirsatly
medium, i)swhichwesmtaine alventionpieéeray vipaniceiama Plioada (ISANWBIRY 18 shgRedbY
living albumin-transgenic c Ils\?ir c#?/ into, said 21 dium, HF) the 10 albumin secreted by living
albumin-transg%?\%%éﬁfg%ﬁ?% ﬁ}llg) 0% HRPEHAR! S oRing LrRoRHENAE. rdebAseiAtRE o7
purified albumisiagle sigihfficantsitbver mesicandr ationuitivasREGIH G 8 kesiieertihe PresaMidAxgntion
describes a process in %h@.égeﬁgumi%i@creted b%Iivin albumin-transgenic cells has the same
effect on the 1@?@&%% R 2B T BRI P R Y R SRR 2 sRiBrrhdh Wik at
least two timesdowetrdted [refiviag embbadimeaistiennresens igvesiiprimessaResRAsESS hahich

the albumin secyeted. by living albumin-transgenic cells has the same effect on the recloning efficiency
as recomB?nan?lélumfﬂfi%%fzé?g%%n%\;gV@@oﬂ% DANPRRNC S A RS ViRt dhevearm effepbomic

embodiment thiae2@pkasiagt éficistion sesetbabhinBracaspuRBHiceAHEIRIGATRAMIAISRR 1) is
lower by a factor of at least 2, preferably at least 5, than that of a comparable culture mixture
containing rec&r%'ﬂ)‘ﬁ?gﬁ A 'rOBurified albumin. In another specific embodiment, the present invention

describes a pracesspeeifiichitiiodingatceikipsiepribiraadiich yesses a pRieROIHNREHRESIN a
preferred embodiment steg ditjons, preferably using chemically

¢) is carried out under serum-free co re

defined and/ordneuni-free Fﬁi%éu%y lH’ Q%ﬁ@fﬁ@@ﬁ%ﬂ%ﬂ?tﬁ%%ré@énﬁ%éﬁ% eitectinastae
process inswhichdiorsitegp €ffjcidimoniasi scorrairianteosuodiidesibamiiessd hame@tmalh. tasgterably
less than 100 qg%/SLt tg'%rt{]cugasrly R{rerfeiably le tha‘n 60 r%?/L. Ifga{ other specific embodiment the
30present inventign Gesenbes Ahtocds iR SER A BTIRRTIME p?l’f“) ﬁ)"?§%?&§?e‘fﬁ'm°“ describes

a process in which the albumin secreted by living albumin-transgenic cells has the

same effect on the recloning efficiency as recombinant or purified albumin at a

concentration that is at least five times lower. In a specific embodiment the

20 present invention describes a process in which the albumin concentration in i) is
lower by a factor of at least 2, preferably at least 5, than that of a comparable
culture mixture containing recombinant or purified albumin. In another specific
embodiment, the present invention describes a process in which the single cell in
step (b) and (c) expresses a protein of interest.

25 In a preferred embodiment step c¢) is carried out under serum-free conditions,
preferably using chemically defined andfor insulin-free medium. In a specific
embodiment the present invention describes a process in which in step (c) albumin
is present in a concentration of less than 200 mg/L, preferably less than 100 mg/L,
particularly preferably less than 60 mg/L. In another specific embodiment the

3 present invention describes a process in which albumin in step (c) i) is present in
a concentration that is lower by a factor of 2 to 100, 2to0 5, 510 100, 20to 100 or 5
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a concentration that is lower by a factor of 2 to 100, 2 to 5, 5 to 100, 20 to 100 or 5 to 10, preferably at
least in-a concentration that is lower by a factor of 5, most preferably at least in a concentration that is
lower by a factor of 10. In a preferred embodiment the present invention describes a process wherein
in step (c) the cell supernatant of living albumin-transgenic cells is added, which is 5removed between
cultivation days 1 to 4. In a particularly preferred embodiment the present invention describes a
process wherein in step (c) the cell supernatant of living albumin-transgenic cells is added which is
removed on cultivation day 2. In another specific embodiment the present invention describes a
process wherein the cell supernatant is taken from a cell culture with 1 to 4 million, preferably 1 to 10
2 million albuntm-i@ansgderalckilsat idakl &prefenedreratadithehtiofdhe imverdidactioe oélbsupeshatant

s taken from a.cell euiyre Wit o nilion, Breferallyd o2 milian by dransgenic cells /m
and the albumin conce trattion Nt is ower%anq ator a compargﬁle Culture mixture containing
recombinant ofrparifiegfarisanembydifastbiied arésast SreetBipprefesabbebyeadaxntes oiveideaist it0. 15
In another preferr dimen sentinvention describes a process wherein the conditioned
medium i o8 B hae o S o, T B R P B o
most 50 0600 adbuonizdtizategericoidbdatioridkiyal te dddedaAlsotiordéety qui éfearprbeassaativ@ndding to

the invention i ich t in-tran i cells remain in the.medium of ste
continuously fglr%) % Pé(%%%ﬁéﬂ?&%%%ﬁé" %%%rig%% ﬁ:)%f%%grgrﬁ elrn ErE')'irr?ée gﬂﬁéﬁn{%}nﬁgﬁﬁ eeft)ant
conditioned medibrmgnadtepre) i anedeviccbiis e aditttonothivineaibuat otrandgeriorfetme? cells, in
which 50 0000, al in-ir [ less. ar e I in_congcentration in
i) is lower tha?I tﬁa%“é? %éé%ggo&rﬁga%iﬁﬁh%ﬁﬁ #%t%%%%ﬁ%%ﬁ%%e%%%n%ﬁﬁﬂgagn% r%%% ied ﬁ%ﬁm in by a
factor of at leaths toliSopgmasiaably bhykefdeton of eeitoulnod péferabhydalsiiibe, pfadevablymbte than

100). | / | A ti t] i . inth
conditiond mad G Loy M e ool b IR e Erateeet o TN A .,
albumin-transdbaicaltbupeangdant itaidkendfomed cell culture with 1 to 4 million, preferably 1 to

2 million albumin- transgenic cells / ml and the albumin concentration in i) is lower
than that of a comparable culiure mixiure containing recombinant or purified
albumin by a factor of at least 5 to 10, preferably by a factor of at least 10.

15
In another preferred embodiment the present invention describes a process
wherein the conditioned medium in step c) is produced by the addition of living
albumin-transgenic feeder celis. Preferably, at most 50 0060 albumin-transgenic
feeder cells / mi are added. Also preferred is a process according fo the invention

20 in which the albumin-transgenic feeder cells remain in the medium of step ¢)
continuously for a period of at least 2 weeks. In a preferred embodiment of the
invention the conditioned medium in step c¢) is produced by the addition of living
albumin-transgenic feeder cells, in which 50 0000 albumin-transgenic feeder cells /
ml or less are added and the albumin concentration in i) is lower that that of a

25  comparable culiure mixture containing recombinant or purified albumin by a factor
of at least 5 to 100, preferably 'by a factor of 20 to 100 (preferably also be a factor
of more than 100).

In another preferred embodiment the present invention describes a process
30 wherein the conditioned medium in step (¢) is produced by the fact that the single

cell from step (b) and (c) is an albumin-transgenic cell. In a particularly preferred
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embodiment the single cell is transgenic both for albumin and for a gene of interest and the single cell
produces both albumin and also at the same time a protein of interest. In a specific embodiment the
present invention describes a process wherein in step c¢) 5a) living albumin-transgenic feeder cells are
added or b) the cell supernatant of living albumin-transgenic cells, which is removed between days 1
and 4 of cultivation, preferably on day 2 of cultivation, is added. = The invention also describes a cell
which is generated according to one of the 10processes according to the invention. The invention
further describes a process for producing a protein of interest in a cell, preferably a CHO cell,
preferably under serum-free cultivation conditions, comprising the following steps: 15a) producing a
cell population mmmm’tstm%ngi@fcieﬂésetsa rﬁlsgéﬁﬁdastf@if@‘ pibteimrobtese st dareuiviatingdhese

cells under cultiv cond tlo that ermit of the ¢ isolating and depositing a
single cellin a ve%[s%lees Gk %ﬁl %ﬁ‘nﬁiﬁ&%‘iﬁé%?& g’ﬁg%@%@ltl'm oRBIER Fhedium
in the presencéntérest. afrxcdl sppemmtam;mtiime@taﬂbanmraﬁansmﬁmﬂsa@éwﬁbeg takerobetween
the days 1 and 3 of cultlva |on ?referably on day 2 of 25cultivation, or b) living albumin-transgenic

!
feeder cells, wherein In S
5 &) living aibuman~transgemc feeder cells are added or

b) the cell supernatant of living albumin-transgenic cells, which is removed

between days 1 and 4 of cultivation, preferably on day 2 of cultivation, is added.

The invention also describes a cell which is generated according to one of the

10 processes according to the invention.

The invention further describes a process for producing a protein of interest in a
cell, preferably a CHO cell, preferably under serum-free cultivation conditions,
comprising the following steps:
15 a} producing a cell population that contains a gene of interest that
codes for a protein of interest,
b) cultivating these cells under cultivation conditions that permit growth
of the cells,
¢) isolating and depositing a singie cell in a vessel, e.g. in a 96-well
20 plate,
d) cultivating the said single cell in conditioned medium in the presence
of
a) cell supernatant of living albumin-transgenic cells, which is taken
between the days 1 and 3 of cultivation, preferably on day 2 of
25 cultivation, or
b) living albumin-transgenic feeder cells,
e) selecting a cell corresponding to its expression level of the protein of
interest,
) harvesting the protein of interest, for example by separating the cell
30 components from the supernatant, and

g) purifying the protein of interest.
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e) selecting a cell corresponding to its expression level of the protein of interest, f)
harvesting the protein of interest, for example by separating the cell 30components from the
supernatant, and g) purifying the protein of interest. In a specific embodiment the present invention
describes a process, characterised in that the protein of interest is a recombinant protein, preferably a
therapeutic protein, preferably an antibody or an antibody fusion protein or an antibody fragment. 5In a
specific embodiment the present invention describes a process, characterised in that the single cell is
a hamster or murine cell, preferably a mouse myeloma cell, particularly preferably a CHO or BHK cell
or an NSO cell. In another specific embodiment the present invention describes a process,
characterised |n thapesdithangtapimsint dae pgespot sIvesin: aeaarbessameepesichargierised
individually 1o flapapited celGrelaahbrtiecel Rayflinese diammeoIann(Cherlbdpee
preferably, the cell iIs a hamster or murine cell, preferably a mouse myeloma cell, particularly
preferably a CPIOtein B HICigskidy anan Sy tediciepe ifing Bib oy shisdiss praledrinadiviaiafpiRgsysited
cell. Ina parﬁ% Iﬁrjeﬁ{nbodiment the present invention describes a process, is characterised in that it
relates to autologous albumin-transgenic cells or feeder cells. In another particular embodiment the
present inventibradessifiesalppeiasst thanicesbinye tartsessoled @ oF acssy Champretspd) is

carried out by i';#ig?(jmﬁﬂé";ﬁg%ie%éwi@@@ﬁ'ﬁ%@?@@ﬁﬁmﬁ@%@e BRUSRIBRY dFrACoRLARAAIBMHS: 20 In

a preferred embodiment resent invention describes a process, characterised in that the cell in

step (b) and (@@xpﬁﬁ%@ﬂ&p&f@cﬁ@%@@b@ﬁ!baiﬁ&ﬁ@r“tﬁé @?dﬁ@@&ﬁﬂte?@ﬁﬂ@@ﬁﬁé@@’éﬂﬁc.
protein, prefer@ﬁlbﬁ@&?ﬁ&ﬂpw’;ﬁe@%%gwaw @8§8F%§§%aﬁr@5@@%§?%f§e§ﬁﬂ_ gsinygntion

also describes a protein which is prepared by a process described according to the invention. The
invention furthiéfide LB HRICEEs forosdiciding S Pt I$RBIE $HIRgepRScEe ddbidualiYo the

e on S ORI AP R ke SRRl (R e
More preferably, the cell is a hamster or murine cell, preferably a mouse myeloma
cell, particularly preferably a CHO or BHK cell or an NSO cell, depending on the
species of the individually deposited cell.

In a particular embodiment the present invention describes a process,
15 characterised in that it relates to autologous albumin-transgenic cells or feeder
cells.
In another particular embodiment the present invention describes a process,
characterised in that the isolation of a single cell in step b) is carried out by "limited
dilution” or using a "flucrescence activated cell sorting” (FACS) apparatus.
20 In a preferred embodiment the present invention describes a process,
characterised in that the cell in step (b) and (c) expresses a protein of interest. In
particular the protein of interest is a therapeutic protein, preferably an antibody, an

antibody fusion protein or an antibody fragment.

25 The invention also describes a protein which is prepared by a process described
according to the invention.
The invention further describes a process for selecting a production cell, using a
process according to the invention.
The invention further describes the use of a production cell according to the

30 invention for biopharmaceutical protein preparation.
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The invention further describes a serum-free conditioned culture medium that makes it possible to
cultivate a single cell, containing: a) cell supernatant of living albumin-transgenic cells, which is taken
between days 1 and 4 of cultivation, preferably on day 2 of cultivation, or 5b) living albumin-transgenic
feeder cells for conditioning the medium. Preferably, the medium according to the invention contains
an albumin concentration of less than 200 mg/L, more preferably less than 100 mg/L, particularly
preferably less than 60 mg/L. Preferably, autologous feeder cells are 10 used. In a preferred
embodiment the present invention describes a medium, characterised in that the single cell cultivated
therein is a CHO cell. Particularly preferably this single cell expresses a protein of interest. For putting

the present invgnhtioinintipradigtha migsscrilsdedntbeniisered SRRIBBHEN LRI GHES IRALAR
generally known t lecular hiology, cell culture, fermentation

the, skille n frgm cell biglogy, m r
technology, et@gy@ﬁge%‘?sﬁ%gﬁo %ﬁﬁ%?p%ﬁfﬁ%%&? af28iaMil8irative by nature and are not
restrictive. EXRERIMEINUpLrH&tai QN IRy | BMENR-HAHS HERTHENS GHIchI VATHRIN @EniEd:

CELLS The cells CHO-D 44/§%ri"§¢#au%et al., 98% are permanently cultivated as 5 suspension
cells in serum-free FYSSSERIG SRIGHIMGHRD (ATRRA 1}’sE?[S‘p‘#@%gn‘?é(‘}‘x‘/‘fi’ff‘f"T‘l%o%mthine and
thymidine er Blisjowiving dilsaniincelestiene feaks ot EGdn ectldmprabyesehesdiand 5% CO2. The
cell counts and viability are determined with a CEDEX Cell Counter (Innovatis, DE) or by tryptan blue
staining and the cells are then seeded in a concentration of 1 -3 x105/mL and run

Preferably, the medium according to the invention contains an albumin
concentration of less than 200 mg/L, more preferably less than 100 mg/L,
particularly preferably less than 60 mg/l.. Preferably, autologous feeder cells are
1o used. In a preferred embodiment the present invention describes a medium,
characterised in that the single cell cultivated therein is a CHO cell. Particularly

preferably this single cell expresses a protein of inferest.

For putting the present invention info practice, unless stated otherwise,
15 conventional techniques that are generally known to the skilled man from cell
biology, molecular biology, cell culture, fermentation technology, etc. are used.

The following experimental data are illustrative by nature and are nof restrictive.
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io every 2 - 3 days. Recombinant CHO-DG44 are used for the single cell cloning. The cultivation of
cloned recombinant cells is carried out-analogously to these cells. Again, HyQ medium, Ex-Cell
medium (JRH, USA) or Bl's own medium without hypoxanthine and thymidine is used as the medium.
15The cells NSO can be permanently cultivated as suspension cells in serum-free hybridoma medium,
animal component-free medium (Sigma, Aldrich, St. Louis, USA) in cell culture flasks at 37C in a damp
atmosphere and 5% COZ2. The cell counts and viability can be determined with a CEDEX Cell Counter
(Innovatis, DE) or by tryptan blue staining and the cells are then seeded in a concentration of 1 - 20 3
x105/mL and run every 2 -3 days. PREPARATION OF FEEDER CELLS BY IRRADIATION

Suspended CHExpatiRMBEMaiesed TrlIR) growing without serum and protein are centrifuged at 180g
for 10 minutes justed to a cell concentration of 1 x 25106/mL in HBSS (Hank's balanced salt

nd
solution). Then e & MR WS adioactive irradiation source (Cs137-irradiator,

Gammacell 200 jimada byMasuaag Medicgl A/S, Denmark) with'an energy dose delivery of 4
irradiation the cells are seeded with about 10000 cells per well in 96-well microtitre

Gy/min. After t)l}%l% S _
plates in the EX-0@IPFSafRQIRPAYSNS 3d8akRe $rahe 1883 orisr BTRRAH VIR Y EIEt8H 89 and

stored at abouk3gEeARIbA%JER? iImandapunaiag chynbesatimospherpoHSAsBIGEHCINg, (opde) cells
\g’_The process js carried out accordin(];Iy with NSO cells, while the teeder

are produced in the same wa . 3 ) CEl
cells are kept/<SSERIATIRHE W NP waaiine padibyeidne @1I8Ts prEPRRNMANCECulture

CONDITIONERadkDHY N7 Thecendisionedimeditaris amainsddom the ssneraixet s aniasimg! cel
culture. The cells aﬁeg%ut in at a sufficient seediorgﬂdensity and cultivated for 1-7 days. The supernatant

is separated frGhTtHE CELNSH ceiittifBgidh=th LRt SRy ilenayatife Birh@ dbtaingias (kg as
the conditionedmiesigrandGHAECEAR M AEION: Qe d MFa0 Sce ANRENIRATION BYnbLERS run

10 every 2 — 3 days. Recombinant CHO-DG44 are used for the single cell cloning.
The cultivation of cloned recombinant ceils is carried out analogously to these
cells. Again, HyQ medium, Ex-Cell medium (JRH, USA) or Bl's own medium
without hypoxanthine and thymidine is used as the medium.

15 The cells NSO can be permanently cultivated as suspension cells in serum-free
hybridoma medium, animal component-free medium (Sigma, Aldrich, St. Louis,
USA) in cell culture flasks at 37°C in a damp atmosphere and 5% CO,. The cell
counts and viability can be determined with a CEDEX Cell Counter (Innovatis, DE)
or by tryptan blue staining and the cells are then seeded in a concentration of 1 —

20 3 x10%mL and run every 2 — 3 days.

PREPARATION OF FEEDER CELLS BY IRRADIATION

Suspended CHO-cells (untransfected cells) growing without serum and protein are

centrifuged at 180g for 10 minutes and adjusted to a cell concentration of 1 x
25 10%mL in HBSS (Hank's balanced salt solution).

Then the cells are irradiated with a radioactive irradiation source (Cs137-irradiator,

Gammacell 2000, made by Molsgaard Medical A/S, Denmark) with an energy

dose delivery of 4 Gy/min. After the irradiation the cells are seeded with about

10000 cells per well in 96-well microtitre plates in the Ex-Cell medium (JRH, USA)
30 specific for the cells or Bl's own medium (e.g. TH-9 ) and stored at about 37°C and

5% CO3 in an incubating chamber atmosphere.
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The HSA concentration is determined using the Human Albumin ELISA Quantitation Kit made by
Bethyl (Cat.-No. E80-129) according to the manufacturer's instructions. 15 FACS-BASED CEL_L
DEPOSITION The automatic cell deposition (single or multiple cell deposition) is carried out with a
Flow Cytometer (Coulter EPICS Altra (Messrs. Beckman-Coulter, Miami, FL, USA) fitte_d with an argon
laser (488nm) using an Autoclone unit. The cells are 20 centrifuged off in the exponential growth
phase and taken up in buffer until the required cell concentration is obtained. Then the cell_s_are_ sorted
using the "Hypersort Option" at a speed of 8000-12000 cells/second according to their pogltlon in the
scattered light. Cells that express a fluorescent protein may alternatively be sorted according to their

fluorescence integaitpriscigiatiprotaitie Riniraqslbdatk SrpIRssedlligigscence protein. The cells are
each individually deposited in 96-well microtitre plates (optlonala/) provided with feeder cells. During
rf

the sorting of CH dUfSETE & f@Hiediepbasseidinghcwimbislmelirrvhie Ahofadesveelinatizim
with the correspepdisgesepniemernisathia raad Riepalnc! foF eipghin. 30For NSO cells the cell

deposition is carried out accordingly in hybridoma medium, animal component-free medi.um (S.ig.ma,
Aldrich, St. Louis, USA). CALCULATING THE RECLONING EFFICIENCY The recloning efficiency

is calculated frarr teretieDNoOPaStKE VR ISNISS Nlate [oietal number of wells per plate. The

definition of positive wells is those in which 5there is exactly one clone. EXAMPLES
P %l e conditioned medium is obtained from the supernatant of an animal cell

culture. The cells are put in at a sufficient seeding density and cultivated for 1-7
days. The supernatant is separated from the cells by centrifugation and then
sterile-filtered. The filtrate obtained is used as the conditioned medium.

10
DETERMINATION OF THE HAS CONCENTRATION BY ELISA
The HSA concentration is determined using the Human Albumin ' ELISA
Quantitation Kit made by Bethyl (Cat-No. E80-129) according to the
manufacturer's instructions.

15
FACS-BASED CELL DEPOSITION
The automatic cell deposition (single or multiple cell deposition) is carried out with
a Flow Cytometer (Coulter EPICS Altra (Messrs. Beckman-Coulter, Miami, FL,
USA) fitted with an argon laser (488nm) using an Autoclone unit. The celis are

20 centrifuged off in the exponential growth phase and taken up in buffer until the
required cell concentration is obiained. Then the cells are sorted using the
"Hypersort Option" at a speed of 8000-12000 cells/second according to their
position in the scattered light. Cells that express a fluorescent protein may
alternatively be sorted according to their fluorescence intensity in relation to the

25 intraceliularly expressed fluorescence protein. The cells are each individually
deposited in 96-well microtitre plates (optionally) provided with feeder cells.
During the sorting of CHO cells the cells are deposited in Ex-Cell medium (JRH,
USA) or Bl's own medium with the corresponding supplements of HSA and
preferably IGF or insulin.

30 For NSO cells the cell deposition is carried out accordingly in hybridoma medium,
animal component-free medium (Sigma, Aldrich, St. Louis, USA).
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EXAMPLE 1: PREPARATION OF HSA-PRODUCING CHO-CELLS CHO-DG44 cells growing
serum-free in suspension (Urlaub and Chasin, 1980) are transfected with a plasmid which carries an
expression cassette for human serum 5 albumin (HSA) and DHFR as selectable markers. Stably
transfected HSA-cell pools are produced by subsequent cultivation in HT-free medium. Using an
HSAspecific ELISA those pools that secrete most HSA are selected. They are subjected to gene
amplification by cultivation in the presence of methotrexate (MTX). By subsequent Limited Dilution
HSA-producing cell lines are prepared from 10 the initially heterogeneous cell population and these
cells lines are in turn tested for their specific HSA-productivity. These lines are substantially to a further
round of gene amplification by cultivation in medium with an elevated MIX concentration, so as to
increase the H l@n,r . to an reduction in cell growth at the
same time, the%(ﬁ%ﬁﬁrilirﬁskgg a?ﬁirtg%l gﬁﬁé@l@ﬁ%élﬁé igated both for their increased
productivity and fer thelogirpvificiepeytiescalulithiedelidinetvdthubtidripbe pasitide oiivity aed gaas!
growth is selec ggfr @ a cell bank i prq%uc dﬁvﬁich can be accessed in all future
experiments. t6 E\W %‘pﬁﬂ&’ﬁ A 1E Egﬁ ‘ f%{}gﬁﬁ@@\}@%‘?%ﬁwgﬁbﬂ@m
CONDITIGNEIh®E D8 eNeERCQMcHSMERODUCING CELLS One possible embodiment of the present
invention consists in the use of HSAproducing cells to increase the recloning efficiency. Before the
recloning a culture of HSA-producing cells is started which condition the culture medium over several
days, i.e. release growth factors and especially the HSA secreted by them into the 25 medium. On the
day of the recloning this conditioned medium is separated from the living HSA-producing cells by
centrifugation, filtered (optionally) and added to the recloning medium in a ratio of 1:1. In order to
determine the optimum duration of the media conditioning, conditioned = medium is obtained from a
2,3,4,5, 6 and 7 day old culture and used for the 30recloning experiment. The positive control used is
fresh medium to which 500 mg/L of purified recombinant HSA has been added. As can be seen in
Figure 2A, B, the use of conditioned medium of HSA-producing cells leads to a significant increase in
the efficiency of single cells deposition compared with the negative control. By the addition of
recombinant HSA (positive control) the recloning efficiency is also increased, but not as much as by
the 5 medium of HSA-secreting cells that has been conditioned for 2-5 days. The HSA concentration in
the conditioned medium increases continuously over time, yet the recloning efficiency decreases when
medium is used that has been conditioned for longer than 5 days. Surprisingly, the greatest increase in
efficiency is obtained by means of conditioned medium from day 2, 3 or 4, in which the HSA
concentration 10 of 10 to about 60 mg/L is much lower than the concentration of recombinant HSA
used in the positive control. This shows that the secreted HSA is active even at low concentrations and
compared with recombinant HSA has an effectiveness that is 5 to 50 times higher in relation to the
increase in recloning efficiency.
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15 EXAMPLE 3: INCREASE IN RECLONING EFFICIENCY IN DIFFERENT MEDIA In order to test
whether the observed increase in recloning efficiency by using conditioned medium from ‘
HSA-producing cells operates independently of the medium, single cells are recloned in different
media: In one batch the single cell is deposited in Bl's own medium in the presence of CHO-DG44
feeder cells (Figure 203A), and in another it is deposited in a commercial medium without feeder cells
(Figure 3B). In both media, the use of the conditioned medium from HSA-secreting cells leads to a
‘significant increase in recloning efficiency, which is both higher than in the negative control than in the
positive control, wherein recombinant HSA was added 25 to the recloning medium. In the batch
without feeder tlishPE&Bmercial medium no cells survive in the negative control, but by using the

conditioned m%%@%gﬁ%ﬁﬂﬁ%ﬁ @)c?&gg_r!gﬁlgrﬁ%?ﬂ' ri%?ﬁ?eé% 5(;%# achieved. In both

experiments it Is shown agé e secrete rom the con acts at significantly
lower concentreditfiad X adkicokhgewming sficierftaran S0sHSAsaddddimcbmbinghtigito tHESH)ediim.

EXAMPLE 4: | * QM FEICIENCY AS A RESULT. OF HSA-PRODUCING
FEEDER CELF@%@%%@%@J%@ rom g Ere .?nﬁ#]%f%‘c% urreesgjf%éz Sr?r%-%%fm EHIRNSEHEE to
the reclonifig nadelisimnoid&Akfend thd-individu skyedipoisitedarkiissar S ebdyldcarsEotse ¢elis-drib
receive NSA-c ini ' jning. duri e three-week phase o
emergence aftgggﬁé%}%gr%rrﬁgﬁ %g%-fg:g%§({:}|Bhgge?!et%%§rb%?‘egﬁ§%6%?dl%yﬂgdﬁﬁgsrpggf)%@t ”e‘ﬁw@f’b‘é’%"mgle
cell clones corgpreliclybliH Sose groestdhatestgastewhetheriiuseof s4®atpddTibing teeder
cells leads to . (] e | ffici O- 4 cells are depaosited singly in four
96-well pIatesa\?vgi‘%%gzgggl?g%géﬁn%%ﬁ%@%z’%rﬁé’tﬁg#g%éfe%gelgei@ﬁ%h% p%%tt%%%eé(%%ple,
the recloning rikéditin By miathse ®08ntdomitediziiielid Bifpraducing Agiirbdesiae el paiearfroulture.
After threg, Weeks f 1) HERRLILRAAIC B FRYSBIRNIT AhG RS LN HRL'AIE AR o igtgnd the
recloning 15efficiency Is calculated.

for their specific HSA-productivity. These lines are substantially to a further round

of gene amplification by cultivation in medium with an elevated MTX concentration,

so as 1o increase the HSA secretion rate further. As MTX can also leads to an

reduction in cell growth at the same time, the cell lines obtained are subsequently

15 investigated both for their increased productivity and for their growth properties
and the cell fine with the highest productivity and good growth is selected. From

this cell a cell bank is produced which can be accessed in all future experiments.

EXAMPLE 2: INCREASING THE RECLONING EFFICIENCY BY THE USE OF
20 CONDITIONED MEDIUM FROM HSA-PRODUCING CELLS

One possible embodiment of the present invention consists in the use of HSA-

producing cells to increase the recloning efficiency. Before the recloning a culture

of HSA-producing cells is started which condition the cuiture medium over several

days, i.e. release growth factors and especiaily the HSA secreted by them into the
25 medium. On the day of the recloning this conditioned medium is separated from

the living HSA-producing cells by cenfrifugation, filtered (optionally) and added to

the recloning medium in a ratio of 1:1.

in order to determine the optimum duration of the media conditioning, conditioned

medium is obtained from a 2, 3, 4, 5, 6 and 7 day old culture and used for the
s recloning experiment. The positive control used is fresh medium to which 500

mg/L of purified recombinant HSA has been added.
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As shown in Figure 4, the recloning efficiency when using NSA-producing feeder cells is significantly
higher than in the plates containing normal feeder cells. The increase is about 25%. Accordingly, by
combining HSA-conditioned medium and NSA-producing feeder cells it is possible to achieve another
significant increase in 20the recloning efficiency. EXAMPLE 5: NSA-PRODUCING HOST CELLS
SHOW AN INCREASED RECLONING EFFICIENCY Another possible way of increasing the recloning
efficiency might be to use NSA- 25 producing host cells to produce a therapeutic protein. In this way
during the recloning the individually deposited producer cells could themselves produce HSA and
stimulate themselves via an autocrine loop. To check whether this process actually leads to increased
recloning efficiércies) bethewrinaF GHE-DG A tetisiapdbNSAditReieeingslisose Hiswiéttﬁll)/cﬁﬁfdedd
onto DG44- and HSA-producing 30fegder cells. After three weeks, the emergent colonies are counte
and the reclonﬁ%ﬁéffiﬁlgeor%cy%?%ﬁ!%Wﬁ%at%té%%r?@%a'lguﬁ% e&%?ﬁfﬁﬂ%’ 5°§h%(%@?h8ﬂﬁeq@9%ﬁﬁm
efficiency is lowestimibe withuileedisstivitcomtedicBy (E@JAE44 bostendieestariesis (Hornitke

other hand HSA-producing cells are recloned, more monoclonal cplonies emerge straight away. This
shows that thecr?f%%cgmhbyeq of%?f%@g-ﬁﬁi%&&% é%lﬁi%?vwﬂ&?é@ﬁ?n%g Ay BRmCR stk 8pable
of replication isrreghentbbhi Sratsaiceetiel) thallsl text heissbeeeteRftiohae dreAeSHippeasRdrHEaloning

efficiency is obtained %tz];l combhbination jn. whi§h an HSAﬁgqr)_oducing host cellgi&seeded on

HSA-producing Teedar eens. ‘Fhishii® B NS G TS A AT RRSER SO THIROY INRE WARI S more

than 40%. CompealredntOefitheihey abetrobsustuisewithodiunSid-pseduninchies et aalisHtigie supioeven
e A Inereasq IgBP RN AL BURMERG, R GrEASE S eass M Bficiency ie obtanad by
means of conditioned medium from day 2, 3 or 4, in which the HSA concentration
1c of 10 to about 60 mg/L is much lower than the concentration of recombinant HSA
used in the positive control. This shows that the secreted HSA is active even at
lew concentrations and compared with recombinant HSA has an effectiveness that

is 5 to 50 times higher in relation to the increase in recloning efficiency.

15 EXAMPLE 3: INCREASE IN RECLONING EFFICIENCY IN DIFFERENT MEDIA
In order fo test whether the observed increase in recloning efficiency by using
conditioned medium from HSA-producing cells operates independently of the
medium, single cells are recloned in different media: In one batch the single cell is
deposited in Bi's own medium in the presence of CHO-DG44 feeder cells (Figure

20  3A), and in another it is deposited in a commercial medium without feeder cells
{Figure 3B).

In both media, the use of the conditioned medium from HSA-secreting cells leads
to a significant increase in recloning efficiency, which is both higher than in the
negative control than in the positive control, wherein recombinant HSA was added

25 to the recioning medium. In the batch without feeder cells in commercial medium
no cells survive in the negative control, but by using the conditioned medium of
HSA-producing cells a 5-13% recloning efficiency can be achieved.

In both experiments it is shown again that the secreted HSA from the conditioned
medium acts at significantly lower concentrations and is hence more efficient than

30 HSA added recombinantly to the medium.
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The preceding experiments show that the recloning efficiency of hamster cells can 15 be increased by
means of secreted human serum albumin. These results would tend to indicate that HSA has a
positive effect on recloning efficiency across species. To test this hypothesis, murine NSO hybridoma
cells that produce a therapeutic protein are subjected to recloning. They are placed, firstly, in fresh
medium, and 20 secondly in medium to which conditioned medium from an HSA-producing CHO cell
culture has been added and in a third batch on HSA-producing feeder cells. Compared with recloning
in fresh medium or conditioned medium of a cell culture of non-HSA-secreting cells the use of
HSA-producing cells has a positive effect on recloning efficiency. This applies both to the use of
conditioned mddiiirbin #MSINQRESTEEINY ddils AHTCLSININEA FGUD Hal P atiBr AERE STHIS <DBws
that human H high 4 r can assist the recloning of murine cells.
EXAMPLE 7: ﬁfﬁ@éﬁ%ﬁ%@%ﬁ&s THE RECLONING EFFICIENCY OF HUMAN
CELLS To setiiiiisdieag medicrevisonhm adelir isey muibhare HE K383 gradadipgockiistiznacelside
recloned in the,pre .and e of conditioned medjum. of HSA- Sproducing cells. Compared
with recloning Frﬁ? rjgr@?nﬁé%gur%q%‘?%%%a |8%e%grjf§g§il}%§:)' a[(\:”eqll'!gllj‘_' ucrjg B e?{%er%ﬂ_% S—sgié?eﬁ%%dggls the
use of HSA-prdd@siagasiis thus arposiviveHiBibetani2ite e cloeiligreffdncyndéhistaipicsdyithitaythe

use of conditio I fH I IsQ -producin der cells. 10It can be
concluded fron? %ﬂﬁﬁgﬁ er%e?féviét%(]ﬁ %ﬂégr%:e%(f %5%@%@(%&@%’?&%’%‘5‘8 ‘ef %% 5)9801’}%](%%%8&?@
deposited cellscefisenssril Syecivdras. shppivtitiy aokgeantosagipecisclomReAMPHEBUNICREASED
RECLONING FEF{ CIENCY BY HSA-PRODUCING 15 CELLS INCREASES THE PROBABILITY OF

THE IDENTIFI ION OF HIGH-PRODUCING CELLS The level of the specific productivity of
producer cells in aldetetodavesiigateivhether the use of HSA-producing feeder cells leads to a

10 further increase in recloning efficiency, CHO-DG44 cells are deposited singly in

four 96-well plates with HSA-producing and non-HSA-producing feeder cells. As in
the previous example, the recloning medium contains 50% conditioned medium
from an HSA-producing preliminary culture. After three weeks the emergent
monoclonal cell colonies in each cell culture plate are counted and the recloning
15 efficiency is calcuiated.
As shown in Figure 4, the recloning efficiency when using HSA-producing feeder
ceils is significantly higher than in the plates containing normal feeder cells. The
increase is about 25%. Accordingly, by combining HSA-conditioned medium and
HSA-producing feeder cells it is possible to achieve another significant increase in

20 the recloning efficiency.

EXAMPLE 5: HSA-PRODUCING HOST CELLS SHOW AN INCREASED
RECLONING EFFICIENCY
Another possible way of increasing the recloning efficiency might be to use HSA-
25 producing host cells to produce a therapeutic protein. in this way during the
recloning the individually deposited preducer cells could themselves produce HSA
and stimulate themselves via an autocrine loop. To check whether this process
actually leads to increased recloning efficiencies, both normal CHO-DG44 celis
and HSA-producing cells are individually seeded onto DG44- and HSA-producing
30 feeder cells. After three weeks, the emergent colonies are counted and the

rectoning efficiency for all three batches is calculated.
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population is normal distributed. This means that most of the cells have an average productivity, while
a few cells produce a large amount and only a very 20 small percentage produce a very large amount
of recombinant product. This fact explains the effort that is expended on cell screening and the
identifying of high-producing cells in industrial cell line development programmes. It also means that
the likelihood of finding these high producers is directly correlated with the recloning efficiency: the
more cells emerge after recloning, the more likely it is that 25there will be a high-producing cell among
them. In order to verify this in practice, a heterogeneous population of stably transfected CHO
producing cells which secrete a therapeutic protein is subjected to recloning. Some are placed in a
recloning medibiigicewhish®eydianthtoredaniagiueffitienmcihé pavessaliC @-REt4celldhas haen

added (batch e ke IN:3950Q% canditioped medium from a culture.qf HSA-producing
cells (batch 2).1&2%%%%% previous xﬁ%&legigm%;rééa gglfgsg g%%%*%?oﬁ% %fe?i]ﬂﬁés%%ﬁgrggf'c%@ in
which medium ¢adis #r8Aguiodedingoatsnweas deec Indheiasxdrstpd Glralght swaye Shiectieovfom the

two recloning tyj hn | ﬁp jvj determined by product-specific ELISA. distribution of
the 5 specific E)I%El?é%jv ygg\ég{rﬂ e?é % Oc o%gggsi%@@acr%éﬁ%%ﬁvé\fis bl %ﬁqwgoﬁQ%ﬁ&Wﬁ tfle 100
clones that had¢ihieggearfabin the replisationwerbighwortbarutiag ofealiosdi fthat Id64s conidimmetd
medium (batch g sthe mean value of this curve has shifted significantly to the right, towards higher
productivities. The mean value of the productivity of the 10 highest-producing cells from this batch 2 is

higher than 10tH gFeaéesd ihtyreseds|rtinkes ingne theiaecyoisingthatet bitlroos HSAsbimdircingicrells
(batch 1). Accqrdi t I t] ighest-producing clone, for_the production of
the therapeuti(c:g grg%ﬁ @gongggzh%ernh%m ﬁg $%§8gﬁégr%§%ﬁi%ﬁg%%ﬁl§ with ﬁlegiﬁérqII Erl%m()i%f/riﬁes are
indeed obtaind@dgsnialtelvetieningrvasshiniihcHssigrogefiigerais pfhusiia dress# 4 € profieiity of
15 identifying th -;im% ' a el likelihood of finding the few cells that
produce t ée r;\ggmg%a%tigtﬁ% pro ﬁ%@eﬂ%&ggﬁ%’m@% é?l%rtﬁgg‘sma%'gltnaggs?t\)’?entoesgf%ct and

use a high-prodEagselohafoetiwmprodistion.

EXAMPLE 6: INCREASED RECLONING EFFICIENCY OF NSO-CELLS

The preceding experiments show that the recioning efficiency of hamster cells can
15 be incréased by means of secreted human serum albumin. These results would

tend to indicate that HSA has a positive effect on recloning efficiency across

species.

To test this hypothesis, murine NSO hybridoma cells that produce a therapeutic

protein are subjected to recloning. They are placed, firstly, in fresh medium, and
20 secondly in medium to which conditioned medium from an HSA-producing CHO

cell culture has been added and in a third batch on HSA-producing feeder cells.

Compared with recloning in fresh medium or conditioned medium of a cell culture

of non-HSA-secreting cells the use of HSA-producing cells has a positive effect on

recloning efficiency. This applies both to the use of conditioned medium from HSA-
25 secreting cells and also HSA-producing feeder cells.

This shows that human HSA which is secreted by hamster cells can assist the

recioning of murine cells.
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PATENT CLAIMS Process for cultivating a single cell, comprising the following steps: (a) cultivating a
cell population, 5(b) isolating a single cell from the said cell pool and (c) cultivating the said single
cell in a conditioned medium which contains albumin, preferably human serum albumin (HSA), which
is secreted by living albumin-transgenic cells directly into said medium. The process according to
claim 1, wherein the albumin secreted by living albumin-transgenic cells in step c) achieves the same
effect on the recloning efficiency as recombinant or purified albumin at a significantly lower
concentration. The process according to claim 1 or 2, wherein albumin in step (c) is present in a
concentration of less than 200 mg/L, preferably less than 100 mg/L, particularly preferably less than 60
mg/L. The prode¥ébiRbEding UG El & SEC B EVEIEHEIA HISIREASES MU R TatoNREiving

albumin-transg%@ﬁiﬁgvéﬁqié@%ggigy@tﬁgig between days 1 to 4 of cultivation. The process

according to claim erein’in supernatant of living albumin-transgenic ce!ls IS
added, which iStaleen thisdfigdingf oultarateven Threauecdssactundiag tdEkdstdeisbd wheteisithe cell

supernatant is n_f Il culture with 1 to 4 millio refera?l 1t %{g{g{i}%r@bumi tra sgenic
cells / ml. 7Thé%b|ﬁ|%cae%srp g%'cgoﬁr%g! %ﬁgr%r%?ﬁglemgnété%’?%ﬁgrg ngfﬁ%(%% o 46| _r##fbstep_ c)
is produced bygredadiigaeds.living albumin-transgenic feeder cells. 5The process according to claim
i - i . 9. ordin
IR e+ o M i AR o A TR R O R U
to claim 7 or 8, wherein the albumin-transgenic
of non-HSA-secreting cells the use of HSA-producing cells has a positive effect on
the recloning efficiency. This applies both to the use of conditioned medium of
HSA-secreting cells and also HSA-producing feeder cells.
10 It can be concluded from this that the effect of secreted HSA acts on the recloning
efficiency of individually deposited cells of several species, i.e. the activity works

across species.

EXAMPLE 8: INCREASED RECLONING EFFICIENCY BY HSA-PRODUCING
15 CELLS INCREASES THE PROBABILITY OF THE IDENTIFICATION OF HIGH-
PRODUCING CELLS
The level of the specific productivity of producer cells in a heterogeneous cell
population is normal distributed. This means that most of the cells have an
average productivity, while a few cells produce a large amount and only a very
20 small percentage produce a very large amount of recombinant product. This fact
explains the effort that is expended on cell screening and the identifying of high-
producing cells in industrial cell line development programmes. It also means that
the likelihood of finding these high producers is directly correlated with the
recloning efficiency: the more celis emerge after recloning, the more likely it is that
25 there will be a high-producing cell among them.
In order to verify this in practice, a heterogeneous population of stably transfected
CHO producing cells which secrete a therapeutic protein is subjected to recioning.
Some are placed in a recloning medium to which 50% conditioned medium from
the parental CHO-DG44 cell has been added (baich 1), and some are placed in
30 50% conditioned medium from a culture of HSA-producing celis (batch 2).
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feeder cells remain in the medium of step c) continuously over a period of at 10least 2 weeks. 10.The
process according to one of Claims 1 to 3, wherein the conditioned medium in step (c) is produced by -
the fact that the single cell from step (b) and (c) is an albumin-transgenic cell. 15 11.The process
according to claim 10, wherein in step c): a) living albumin-transgenic feeder cells are added
or b) the cell supernatant of living albumin-transgenic cells which is taken bet\_/veen days_l and
4 of cultivation, preferably on day 2 of cultivation 20is added. 12.A process for producing a protein (_)f
interest in a cell, comprising the following steps: a) producing a cell population that qontalns
a gene of interest that 25codes for a protein of interest, b) cultivating these cells upder cultlyatlon _
conditions that4seimithgrprarioisheestisjes, more celisgratiminamndidepbsiingresingieselbisryessel,

d) cultivating the SIS IRAEGH A3 Fonekonsd mediumin ihe presence

in the next step 100 clones were selected from the two recloning trials and their
productivity was determined by product-specific ELISA. The distribution of the

5  specific productivity over these 100 clones shows a normal distribution in both
cases. In the 100 clones that had emerged from the cells that were recioned using
medium from HSA-conditioned medium (batch 2), the mean value of this curve
has shifted significantly to the right, towards higher productivities. The mean value
of the productivity of the 10 highest-producing cells from this batch 2 is higher than

1o that of the 10 highest cell lines from the recloning batch without HSA-producing
cells (batch 1). Accordingly the cell line that is selected as the highest-producing
clone for the production of the therapeutic protein comes from batch 2.
This confirms that more cells with higher productivities are indeed obtained from
the recloning batch with HSA-producing cells, thus increasing the probability of

15 identifying them. At the same time there is also a greater likelihood of finding the
few cells that produce the recombinant protein product in very large amounts and

thus make it possible to select and use a high-producing clone for the production.
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300f i) cell supernatant of living albumin-transgenic cells, which is taken between the days 1 and 3 of
cultivation, preferably on day 2 of cultivation, or ii) living albumin-transgenic feeder cells, e) selecting a
cell corresponding to its expression level of the protein of interest, 0 harvesting the protein of interest,
and g) purifying the protein of interest. The process according to one of Claims 1 to 12 characterised in
that the single cell is a hamster or murine cell, preferably a mouse myeloma cell, most preferably a
CHO or BHK cell or an NSO cell. The process according to one of Claims 1 to 13 characterised in that
the living albumin-transgenic cell comes from the same species as the individually deposited cell. The
process according to one of Claims 1 to 12 characterised in that the single cell in step (b) and (c)
expresses a profeliEdblirEdr888 he process according to claim 15 characterised in that the protein of
interest is a therapeutic protein, preferably an antibody, an antibody fusion protein or an antibody
fragment. A serum-free conditioned culture medium which makes it possible to cultivate a single cell,

containing: i. céll supEresess sy alingnisitglesgelicorifmisingchésitdivenriaesieasn day 1 and 3 of
cultivation, or (a)ii:dmmi%bg@éﬂ'ggﬁﬁ%?f&iﬁ feeder cells for conditioning 30the medium.
5 (b) isolating a single cell from the said cell pool and
(c) cultivating the said single cell in a conditioned medium which contains
albumin, preferably human serum albumin (HSA), which is secreted by living

albumin-transgenic cells directly into said medium.

10 2. The process according to claim 1, wherein the albumin secreted by living
albumin-transgenic cells in step ¢) achieves the same effect on the
recloning efficiency as recombinant or purified albumin at a significantly

lower concentration.

15 3. The process according to claim 1 or 2, wherein albumin in step (c) is
present in a concentration of less than 200 mg/L, preferably less than 100
mg/l., particularly preferably less than 60 mg/..

4. The process according to claim 1 to 3, wherein in step (c) the cell
20 supernatant of living albumin-transgenic cells is added, which is taken

between days 1 to 4 of cuitivation.

5. The process according to claim 4, wherein in step (c) the cell supernatant of
iiving albumin-transgenic cells is added, which is taken on day 2 of

25 cultivation.

8. The process according to claim 4 or 5, wherein the cell supernatant is taken
from a cell culture with 1 to 4 million, preferably 1 to 2 million albumin-
transgenic celis / ml,

30
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10.

11.

12.

The process according to one of Claims 1 to 3, wherein the conditioned
medium in step c) is produced by the addition of living albumin-transgenic

feeder cells.

The process according to claim 7, wherein at most 50 0000 albumin-

transgenic feeder cells / ml are added.

The process according to claim 7 or 8, wherein the albumin-transgenic
feeder cells remain in the medium of step c) continuously over a period of at

least 2 weeks.

The process according to one of Claims 1 to 3, wherein the conditioned
medium in step {(c) is produced by the fact that the single cell from step (b)

and (c) is an albumin-transgenic cell.

The process according to claim 10, wherein in step ¢):

a) living albumin-transgenic feeder celis are added or

b) the cell supernatant of living albumin-transgenic cells which is
taken between days 1 and 4 of cultivation, preferably on day 2 of cultivation
is added.

A process for producing a protein of interest in a cell, comprising the
following steps:
a) producing a cell population that contains a gene of interest that
cedes for a protein of interest,
b}y cultivating these cells under cultivation conditions that permit growth
of the cells,
¢) isolating and depositing a single cell in a vessel,
d) cultivating the said single cell in conditioned medium in the presence

of
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13.

14.

15.

16.

17,

i) cell supernatant of living albumin-transgenic cells, which is
taken between the days 1 and 3 of cultivation, preferably on day 2
of cultivation, or
ity living albumin-transgenic feeder cells,
e) selecting a cell corresponding to its expression level of the protein of
interest,
f) harvesting the protein of interest, and

g) purifying the protein of interest.

The process according to one of Claims 1 to 12 characterised in that the
single cell is a hamster or murine cell, preferably a mouse myeloma cell,

most preferably a CHO or BHK cell or an NSO cell.

The process according to one of Claims 1 to 13 characterised in that the
living albumin-transgenic cell comes from the same species as the

individually deposited cell.

The process according fo one of Claims 1 to 12 characierised in that the

singie cell in step (b) and (c) expresses a protein of interest.

The process according to claim 15 characterised in that the protein of
interest is a therapeutic protein, preferably an antibody, an antibody fusion

protein or an antibody fragment.

A serum-free conditioned culture medium which makes it possible to
cultivate a single cell, containing:
I. cell supernatant of living albumin-transgenic cells,
which is taken between day 1 and 3 of cultivation, or
fii. living albumin-transgenic feeder cells for conditioning

the medium.
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