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METHODS OF SELECTI NG CELL CLONES BACKGROUND COF THE
| NVENTI ON TECHNI CAL FI ELD The i nvention concerns the

wo p@iad3i3 cel | culture technol ogy. It concer nSPEI/RBI00D059663

of selecting cell clones ast well as producer host cel
i nes selected thereby. The invention further concerns
a net hod of producing proteins using the cells
generated by the described screening nmethod. The

i nvention additionally regards an automated platform
METHORSIOh SELBCTINGI @ELEK}MQLS!E&H screeni ng, that
means cell clone selection before the cells are
passaged the first time, of mammalian cells producing
BACKGROUNDPOFI FHE YNVENTIONUt i ¢ proteins, especially
ant i bodi es. BACKGROUND The mar ket for

bi ophar maceuticals for use in human therapy conti nues
RN tF%Lrt'b gh rate with 270 new bi ophar maceuti cal s
being evaluaied in clinical studies and estimated
F$hedsvarftioBOcdridermotree field280!I( Mdtune tediiddggy. Cltraomiakns a method

apn i ncreasi nunber of bi opharmaceutical.s i s produced

o SHPRUTrAEl HPNES 7 el I ANIGRT DBt Pl e SelBrrsbiegey. The
j [ . and &ihgh

ﬁ’{v%ﬁgéﬁ' ﬁﬁﬂe@%ﬁé@ghﬁﬁgﬂfg{%cﬁ'W,pr%ﬁg%ﬂﬁtelﬁg uSihghthe cells

yi e production o maceut i c
gaRkenajent by theedesarieid screemnglnethodel | s i s t hus cruci al

PBRETSRan 2BiOTTNGeaaER Fhotkst g aueddin] frdaaed i-early high
Hisughp® berce@ney, atfatSHdand EBMEbhansé&igtlion | B&fore the cells are
produci ng a therapeutic protein is an essential part

passagedt ithe fisédéner cofbmamgmation brelshairedaeingi psteins, especially

b Faigl Sl B eRelolh B RefRBGe To coreen nover

producer cell lines as fast as possible while

mai ntai ning the quality of the cell lines resulting
fromsuch a screen,

BACKGROUND

The market for biopharmaceuticals for use in human therapy continues to grow at
a high rate with 270 new biopharmaceuticals being evaluated in clinical studies
and estimated sales of 30 billions in 2003 (Werner 2004). Currently, an increasing
number of biopharmaceuticals is produced from mammalian cells due to their
ability to correctly process and modify human proteins. Successful and high yield
production of biopharmaceuticals from eukaryotic, especially mammalian cells is
thus crucial and depends on the characteristics of the recombinant monoclonal cell
line used in the process. In addition, the time to generate such a mammalian cell
line producing a therapeutic protein is an essential part of the time needed to bring
any biopharmaceutical to the clinic. Taken all these aspects together, there is an
urgent need to develop methods to screen novel producer cell lines as fast as
possible while maintaining the quality of the cell lines resulting from such a screen,
particularly with regard to their productivity.
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particularly with regard to their
productivity. Generati on of mammal i an production cells

w@enenalsly requires a cloning step to ensure tPEI/EP2007/059663

popul ation of cells grown in a bioreactor is

genetically as honogeneous as possible. Limted

dilution is a sinple and well established nmethod to

generate nonocl onal cell |ines. However, when used for
cloning suspension cells, its major caveat is the

repesaiiony of maraﬁ@diantrrrr@ddcmqn icehs gespralty remsmunest aiaening step to

bRarBAhE o BRR A BIF Yl A HGIBhpLE S oo e 8 Fromogeneous

a€lposbibee. dlitnited atilutieniis at Simpls andfwéll eetaptisiedd enethod to generate
activated cell sorting (FACS) to %);nerate nonocl onal
moresionahcelklines. M‘é‘ﬂe\(‘%‘m@@ﬁdﬁ clonipgnsuaPgnsiar gells, its major

?%/@H%llé e, Me ?Qé‘&wo&)tnkegﬂak $hé Aistidd erl Sirkéaéﬁ%l‘éé% reliably obtain

el r produc ['ture mnedi
pepliations thad élugcoriginatecfoamntd émgtelmreorai esll. Ah attractive and reliable

[ ] |
AERIRBALS BB aRscel BHOBSCPER FFbLA 5A FbAPREY (HFS) to generate
R38Rl FamAss carfisid (Weptoeorsien and

quantification of proteln such ols are
generally time consum ng and i ncl ude many steps. These

Ry Sredhm gala R b Gl S BN, shtee Speir proouc
nlté eraultiRe FRIdGHS ThaViRoBeeamARSt MdIREdS G deRé@dnd quantify the

ELI SAs as assay for determ nation of reconbi nant

perieat af rspoditanitaretedns n eallmuiiuremaek ISAIMaiheds for detection of
k 0 o] e
Eﬁ?' géﬁ b?@gé%ondsl%é)s%%)m”?g Egﬁ‘ﬁr org?@{sog& hyg%asjltwr‘?gt Sétg{cnon and

feantifiRaaor of BELLEPE, bu@hptdﬂomlgbwgeﬁéﬂaﬂymwﬂ&k@rﬁsmﬁlhb and include
cul ture supernat ants at early stages of cell line

Y| SRt | h@@lepﬁm%'e%ﬁﬁﬁ et 81is zassadn fermakwegs attractive for
d
g6t AloraPA ?@#%ﬁﬁ}t sc@é@iﬁ%gﬂ( ﬂ%ﬁdgﬁ%{ %ﬁ%ﬁgg@trﬁ&thods have

proteins requl sanp
bepe raesicabedt to k&plm&al&zlﬁdsfm asstygblor i deteaniagBoreraf, recombinant

roduct con t and r oduct lity. ile so
Biste BecoreMiraons B aitsaaiipn &t s B3arSototing20073. However,
han9UghREm, Qlich as optical biosensors or rapid chromatography can not yet be
implemented for high-throughput screening of cell culture supernatants at early

stages of cell line development.

Generally, characterization of newly generated monoclonal cell lines producing
therapeutic proteins requires that samples are taken from the supernatant to be
analyzed for metabolic parameters, product content and product quality. While
some approaches have been described to increase amount and throughput of
samples to be analyzed during cultivation of mammalian cells, these concept did
not enable such measurement at the immediate-early stages of clone screening,
that means before the cells are passaged the first time. (Lutkemyer et al., 2000).
The standard procedures used are not only time consuming but they also involve a
high effort in cell culture maintenance and thus in cost.
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sanpl es to be anal yzed during cultivation of manmali an
cells, these concept did not enable such neasurenent

wa@rooshzsramedi at e-earl y stages of cl one screenP@UEP100A059663

nmeans before the cells are assaged the first tinme.
(Ltkenyer et al., 2000). The standard procedures used
are not only time consum ng but they also involve a
high effort in cell culture maintenance and thus in
cost. There was, therefore, the need to accelerate this
process of selecting cell clones which express high

TR baa sl Bedlerd oGl g IR of il Ben clones
whidhl @presoHighesmoehts dfipretein SUMEMERL. OF THE | NVENTI ON
Here we descri be a novel method for selecting cell

Evdhersngyes Hﬂ%rep\ﬂé%é@ ngedHenigesieraifothia pracess far the generation of
ﬂ@ﬁr&BMu i & GRlek ¢l ones express high amounts of

tern o Interest. Furthernore, we descri be a novel
automat ed set-up for rapid highthroughput screening of

SRR 05 BHEINVENRONS herapevt ! ¢ anti bod es i n
Fiere W ﬂés‘br%’édé ﬂbvélh%gﬂﬁﬁ fo¥ s@?écdtlﬂﬁcte'ﬂ%r?es B_@i%ré %’ésé‘éblng them

consi sts of based single-cell~cloning |1 nked
faubtba farssmme owherrebausa:dmedkjclphasf@tme&mm’r mnmyrﬁm of proteln of

Pk LR VR Eoh Bl Gl S50 Gapi mgn-
ﬁh@augrmutl @cr@éﬁ Qﬂabel(sc"éQth a5t Ohefeses htah%te:gr&/\é{rydRCHO) cells
froma sin preferably in 96- well plates.

C
R@upmgepnq%@néﬁucn% therapesitic antindiesdn é@rwarf@@waﬂ@'or chemlcally

BLglspre S SHEL UGS HAB 808! e ping nved to
ticcadtion dehiutoathtse pldtdrregeni®iehi a“ﬁ%é’sa@@ﬂ&ﬁ@s a homogenous

represents the first autonpted platfor
fimgegsalived é%\’PF%/SQﬂnéﬂ dbd &F eérﬁsﬁ@y %QGWCF Fhe PM?'@f(@PBbOdY) content

ﬁﬁr‘n}:sgpﬁ%p @?&hgﬁﬁgﬁése ytc’%rgwngg ﬁr%fﬁ %gsuﬁ&%oéé@lh&‘éﬁ‘erably in 96-
well plates. As a key to efficient use of such an automated screening platform we
further describe the use of autologous feeder cells to achieve high cloning
efficiencies in chemically defined serum-free media. This concept represents the
first automated platform for immediate-early clone-screening and will, therefore,
serve as an essential step for increasing throughput in cell line development in the

near future.

Homogeneous time-resolved fluorescent (“HTRF®”) assays have the advantage
that they are homogeneous, sensitive, versatile, reproducible, safe, and robust.
We have employed this assay format to replace a standard time-consuming ELISA
format for detection of IgG type antibodies. We have designed a novel concept to
enable the earliest possible screening of newly generated monoclonal production
cell lines for their recombinant protein productivity. At the same time, the data

demonstrate how this concept can expand the capacity of such a immediate early
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Honobgeneous tine-resol ved fluorescent ("HTRF(r)")
assays have the advantage that they are honobgeneous,

wa@ensisisve, versatile, reproducible, safe, andPeDBPED7/059663

We have enployed this assay format to replace a

standard tinme-consum ng ELI SA format for detection of

| gG type anti bodi es. W have designed a novel concept

to enable the earliest possible screening of newy

gener at ed nonocl onal production cell lines for their
seresnbihreugh gutareationprddingleviniy copld patensiale screan thousands of

trate how this concept can expand the
%@ﬁggﬁﬁ 30@@% a inmedi ate earlyscreen through
RUlighTedfi tAls. ofseriagdre thenhdvel dabdirgek qualiteldsgesonheenfor monoclonal

t housands of clones in 10-20 days. In light of this
695 &g rpauctivitiesndoagricess herer wik ad@w i dregtically segkead development

ar n e 0 f Vit j
| p "B ShR TR o B OIS OB ol BERRAIR or new
progluctenesll tinegst abl i sh reliabl e procedures for

generation for new production cell lines. The earliest
possi bl e screening step post single cell cloning is

Iﬁ?t@é?ﬁéé‘ts?ésé?rﬁlepéér%f]?ﬁg”%ﬁ?b@ﬁa!;in R Eel@‘éldrﬁrﬁ@ﬁs r;tge analysis of

ures of single ce giving risé to a ce [

peifnarye mdrcicnad gel sudiyess, famtutéseof singte cellse givieg eisa to a cell line
| so [l ed i medi ate early. screening.. As these are .

PR dien e Rarearasopine Sl diFein; diso  salEdmmediate early

StreleAmge g tabYE afé §fe parentaTatitarescol thek@Nkcuitikdd thas will ultimately

the primary stock for production of therapeutic

pivet B3¢, 108 dnastealcelr karlgUMER) a8 threpfimagestock for production of
{H%Ygﬂédtﬁznp%?eihhgucﬁggitalrﬁfe?ggéitsgrqfetbéy rgﬁﬁetﬁg\ééﬁfa#%g{h% continued

SCr e€eni ng- proce

biiegihityt duringgtheulhsle rseesening breceair@nThidis ki kéy oharengeedhich high
for other purposes such as tahr%%et screeni ng do not
Feeughput screnss Using: avtonmaied RSHQA URed ficpines purposes such as

{gaz‘g‘%tgn rebhip dH)ﬁgt ﬁﬁ%gﬂ){ HPfeia%PnS‘% t.h@éﬁ@ﬁ&t %j?ﬁé’cific laminar flow

ee sterility during the autonmated detection and
Bebde construsticrp svasnizapiemgntexs $0 tguanart€l siarility ddwedgotire automated

aj.r (see defjnition sterile environ t). . ,
g{egtechon (and selec{lon steps, meaning less tl!;an %?) %artlcles per m3 air (see

definition sterile environment).
The present invention is not obvious from the prior art.

The concept of selecting cell clones before passaging them, that means
immediate-early screening, has not been described before, especially not in the
context of biopharmaceutical producer host cell line selection. It is not obvious to
apply such selection before passaging the cells, since the unpassaged cells are
very sensitive,with regard to culture robustness. Furthermore, great care has to be
taken when handling such cultures with regard to potential contaminations as no
back-up culture exists at this stage. It was completely unexpected that such
unpassaged cells would produce protein of interest with a pattern relevance to
clone screening (see example 2). Surprisingly, the amount of protein produced
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The present invention is not obvious fromthe prior
art. The concept of selecting cell clones before

w@2msagisny t hem that neans i nmedi ate-early SCPEERRPIVQ7/059663

has not been descri bed befare, especially not in the

context of biopharmaceutical producer host cell line
selection. It is not obvious to apply such sel ection

bef ore passaging the cells, since the unpassaged cells

are very sensitive,wth regard to culture robustness.
FFU‘HthéH%rC@ndﬁpéatWa&r%lfﬂfﬁa%ntt@ be d%ﬂe@tedmérearbmas.fﬁg/ days (for

%gé:rﬂBf‘ébL%&rg%) % %é@ga({gﬂs |§nIR§t fﬁl%' |§§tna§ te%ﬁ?ﬂ%%%ﬂgbhng clone

Q@r@@hﬁ?@ebéfo!d@eh@ﬁtﬁllgcbrbf‘@éss‘égéh thepmss digrd Tl lcontdnkrd used for
roduce protein of interest with a pattern rel evance

§'69@ eflederResie @ hg?q-wed %&tﬁﬁpﬂ% npy d'SQLﬁypmesﬁfQﬁ;ﬂ'ﬁliﬁ’r‘@n profile as

BRERL Eie GeerBl LR URAG o AR sy e cols before

mearmpbeu%neim@‘)themmmtmjltlee @e(btleimbbln'teTgst Thhe preteanexpression

es f act enalln ¢cl.one screenin fore the i
ST o PP AS g e TS 901V oL ey P sRehbieddag profile of
f:élfs ﬁ1 BalcH Elﬁﬂltdred%ﬂﬁ u h te Q:ellg&lt‘{h‘?é a%r%b?e?s ér@ A&t comparable.
ad

di splay the sane |on profil a larg
Ebrstrarqﬁ@aﬂgnﬂmraﬂ\raptmds dlme inmapt mmmorr rmgom formats employed to

B'raﬂsgi'aﬁzgl n]% tﬁgra‘%‘%gk.glﬁ’rggqﬁ% rﬁageré?r a']iremeBa cgrl q]errved formats. It is

GERERRY Qe dd Othiat ehdlquinyassaee dior ééleé%@hig?ﬁlﬁ@i'ebends on how
and unexFectedIy resenbl éd the profile of cells in

riareserdativaithe chltyneoipgmat Hée@éflurln@uW'G@t@rbtﬁr ardberfinal production
?’:ﬁ'%a pot conpar able. This is of particular advantage as
e nost common process formats enpl oyed to produce
t herapeutic protei ns batch formats or

batch derived fornmats. general |y agreed, that

Eﬁ@eaa%y SHRPri§indaisythel f@ﬁb “%@1 @@W'Brﬁﬂ@r@ﬂﬁ'@n aécﬁé%%ge%ﬁrnblmg batch
LEP ept.a e or, d

se}%e ?I (E):ﬁﬁl géf %FHt%r\rléef i ?n dlct%man'f'r'%r%m?é’décfﬁly in- multi-wel

Esrpte'meﬂisl sluduram i96-well i evennewft}amlt, shakihgpoot mitating the multi-well

ressi on ro i] es resenbling,. batch cultures can be
SRy o b Rg bR R R RIS ot a1 v i n

rrultl-vvell

It could further be shown (see example 3) that the titer curves measured with the
described immediate early clone screening concept predict the potential of the
newly generated monoclonal production cell lines for high production rates and
yield of therapeutic proteins such as antibodies (proof-of-concept). The ranking of
clones according to the described immediate early clone screening method data
nicely correlates with the productivity data after “classical” cell expansion, e.g.
seed-stock cultures in MAT6 format. Therefore, the data (figure 5) demonstrate,
that the titer curves measured with the described immediate early clone screening
concept predict the potential of the newly generated monoclonal production cell
lines for high production rates and yield of therapeutic proteins such as antibodies.
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contai ners such as 96-well even w thout shaking or
rotating the nulti-well containers or stirring the

waeeosos7iredi uminside. It could further be ShPOIMEPREB059663

exanple 3) that the titer aurves neasured with the

descri bed i medi ate early cl one screening concept

predict the potential of the newly generated

nonocl onal production cell lines for high production

rates and yield of therapeutic proteins such as _ o
eAnrepisi fes auraaionpf sampipg )anogﬁ@npawmangggmmlt @weisg cultivation

BF P herdlBanaE Dot depEIE & SrBfiglatfte MEitkemeyer et al.

R00Z)ICHowelgr,daba of titesecassdpial alloeéd exepaerdaning of primary

e.g. seed-stock cultures in MAT6 format. Therefore,

megogiang! F?'i S@Fl&%)ford@ﬁﬁr%’t)%h@té/ﬁym@t recREbing pretgin:ddonoclonal
e

B gerieta, bel 16 tEEAGfLrpE T SRR Rl Beroreh@ e passage (e

§edelr 808 rovnpeferably 200dUcas diney elded tonesndibionhihgir own culture

roduction rates an i el d of thergpeutic proteins
i oo B Teaobisie Spla Ga5e GHLTLR PBH GPNSSRR Fftures the
%iﬁ@@@h@edﬁ%&%ﬁﬂbﬁ%m&gn GHE CuMatd Rfedfim THe@RB b ¥ quantified

s have been described in the literature (Ltkeneyer
et leabt at thog Yistirciizne ointenFof mahwvaliavoeleptltures lthegedtime points

04 38 T5Ro P DaB SR T ATa0Re S0ak 2oLl S ol PEuitures the
%mp@ o8RRI Bt Sinfkepsindishpulerst Ercd 2% L(wg dffthe initial culture
smal | vol unes before the first passage . 500mM

) : e. g ,
volore. dhesefere Ba$iriot EOOIrEMent f@mf@n%@é@%t’séﬁmﬁﬁrpﬁbﬁum cultures

ir . CcUu j t [Vi T bt aj [
i LS MR TBflods (S 200V (Bt S YBlppF e range of
ooncenpr, ahbstn ppéferdisty [0.5dugtyl) and ehighl sensitivigdior@etection of the
needs to be quantified at |least at three distinct tine
BICkCS (- dpastahmallien [P 1G4 tuPe BniIROGY)- | AePidei bl range of
. . S . 3 i t4 .
BERLBA 1P BefhecFAPR0RAMATE: belRIADIGRGARE. THE handiing of such
smatt palumess toudahiend teecessdirddS%cCwaey fof & hieighrgualinl selection

culture valune. Therefore a strj.c ui rement for

.Ct
PESvaIrcQIres I@er%mb?ﬁf&rﬁ)'%h%io 18-t he
limtation to snmall anmpunts (< 20m, <10m , <5ni,
preferably in the range of

HTRF® assays have been known in the art. They are homogeneous, sensitive,
versatile, reproducible, safe, and robust and have been gaining popularity in
recent years. Most current applications of the HTRF® assay format are within the
field of drug screening (Mellor et al 1998). (www.htrf-assays.com).

However, none of the prior art documents concerning HTRF® assays give a hint
towards application in screening host cell lines for production of proteins, e.g.
recombinant proteins or in a method of selecting cell clones.
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0.2 - 5m , nost preferably 0.5 - 2 m) and a high
sensitivity for detection of the product (at |east

wdegklostses for an |1 gG type anti body). A pref eredil/BP2007/059663

range of detection is between 1-20ng/liter or between
1- 10ng/liter. The handling of such small volunes to
achi eve the required accuracy for a high-quality

sel ection process requires the use of a robotic

Béettl pI atform HTRF(r) assays have been known in
PP FatHE Hd ous, sensitive, versatile,

%gﬁ:l bl e, safe, and robust and have been gai ni ng
EECEH ty in recent years. Mst current applications

A SchemidTiRiof b)stasssd rﬁemtfoas@lemurﬁgwcan tloaesi el d of
drug screening (Mellor et al

19
@Wﬁﬁ%{ﬂ&’ﬂ%@@ﬁ&ﬂ&@% of Féfe and awmtpt@furilh@rpmmﬁdlalierearly clone
? m?@tlﬁ c%ﬁnlﬁgrcfé'vgg) é?ﬁ(r) assays give a hint

catiton In screening host cell lines for
ﬂihedemilesmpofssmIeOSeneea far. g |roduenmtm|dﬁardvqbrmb@o¢16nair cell lines is

oS es Pebde SRS ReESTS OB 0%%9%?%%9@%@% tpopulations in 96-
RiI§othik %né@;%ter‘é‘qbﬁgs % knté%r%‘ﬂ@ﬁ of Bh Pﬁ‘dﬁéd ©6%%ell incubator into
I ntegration of FACS and botic unit

asherde and-pesionying autersated dtermgeasuregients invegular intervals.

devel opnent: The earliest possible screen for

productivity of novel nonoclonal cell lines is

Frodret2d while single cells deposited by FACS grow up

to cell populations in 96 wells. This concept

Ceqparisontai ELiIBAaNchHTRT drased messwiementsof astipody concentration
h e%ﬂ%éfgd 4P Isatsgﬁy lfc?rn]réﬁgt per form ng aut omat ed

surene s in’regu intervals. FIGURE 2 :
Celmacammdﬁoclﬁda%emndei—lﬁ&duc)ndfaﬁ egGIpps whebedy wedé cultured in

anti body concentration in 96-well and 384-well assay
clopmigedy eeltngsserHBhtsee omadizeln 96-wel Qta(g%cﬁt@emﬁtants were

LA P anathE RN B A ffort W BrtiBAdY h the culture media was determined
by a sandwich-type anti IgG ELISA in a 96-well format and simultaneously by

HTRF in an 96-well and an 384-well assay format. The two antibodies used in the
ELISA and HTRF® formats were from the same source.

FIGURE 3

Schematic concept of an automated platform for HTRF®-based titer
measurements:

96-well plates containing single cells are transferred from a FACS unit to an
automated incubator. The software schedules transfer of single plates from the
incubator via an airlock into a sterile environment. A sample representing less than
2.5% (v/v) of the culture volume is removed from every supernatant and diluted by
a pipetting unit while the cells are transferred back to the incubator. The pipetting
unit then mixes sample and HTRF® reagents in 384-well plates and transfers them

to the storage hotel for incubation. After 2 hours the plates are moved to the
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chemcally defined serumfree nedia in 96-well plates.
Supernatants were collected and the concentration of

w@nioshady3 i n the culture nedia was detern ned BYT/BP2007/059663

sandwi ch-type anti 1gG ELISA in a 96-well format and
simul taneously by HTRF in an 96-well and an 384-wel |
assay format. The two anti bodies used in the ELI SA and
HTRF(r) formats were fromthe same source. FI GURE 3

Schemati c concept of an automated platformfor
FERRIS( 1fpr messuremeet ahB6s uire ranet 620 96 weamplse &eeking is ensured by

FRp2E iR aBrr s Fedilfoor - The of twar e cchedul es

transfer of single plates fromthe incubator via an
airlock into a sterile environnent. A sanple
ngugge‘hti ng less than 2.5% (v/v) of the culture

abREoOSEIETRNEhifS BILBYEL UFHATH AR PR inalshl | Ut o

S are rans erred
Iﬁaerk cuwesrmotameme autoriatedpHFRFHpapedninimetiate axigsscreening of

&?_Eﬁl e aE) HTRF(r) reagents in 384-well plates and
§PLEONERem to the storage hotel for incubation.

Stdise %@MI?JJ@e%@%@ﬁﬂg%rﬁg@xﬁ% &‘i"h%r"éﬁé@ﬁ@ﬁﬁtﬂf)&?y were single-

measur enent 665 nm an e trackin
eels ldneedsibeg,d itocdcrae!ipl by EACH.dCelis omre iransferred tlél tBeREUtOoMated

eUBRtcrond I kSl BBt et Rt pridiaiar el Tifited 15 days
bB&tFing Iebé’élegoﬁtl%ﬂhﬁb@dyﬁﬁféré’ wete aR8as\drelfeveriPtisekl days for each

cl ones? Stab cell 'pools expressing an 1gG type ‘4
WeBr apeutic antibody were singlecell deposited into
96-wells by FACS. Cells were transferred to the

aut omat ed i ncubator and the automated titer
FRGIGREeHENt programwas initiated 15 days post single

cell sortin Antibody titers were neasured every
PRESNINLPE C%@ese@bﬁutomated HTRF"-based immediate eafly screening and

correlation of productivity data from immediate early clone screening and seed-

stock cultures in MAT6 format.

A) IgG producing CHO clones were deposited into 96-well plates and measured by
HTRF® assay at day 10, 13, 15 and 17 after cloning.

Stable CHO cell pools expressing an IgG type 1 therapeutic antibody were single-
cell deposited into 96-wells by FACS. Cells were transferred to the automated
incubator and the automated titer measurement program was initiated 10 days
post single cell sorting. Antibody titers were measured four times every two to
three days for each well by the described HTRF® screening platform.

Each individual line (different shades of grey) represents the titer curve for a single

96 well each representing a monoclonal cell line.

B) Ranking of clones by titer
Subsequently, clones were picked at day 17 after single-cell deposition, expanded
into 6-well plates and subjected to titer determination during three passages. The
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well. FIGURE 5 Screening of clones by automated
HTRF(r) - based i nmedi ate early screeni ng and

wa@ersesmri on of productivity data from i nredi aPE@T/BR200Y059663

cl one screening and seedstack cultures in MAT6 format.
A) 19gG producing CHO cl ones were deposited into
96-wel | plates and neasured by HTRF(r) assay at day
10, 13, 15 and 17 after cI oni ng. Stable CHO cell pooI S
expressing an 1gGty 1 therapeutic antibody we

Hteny | cldiel c@@gasseléeteidnbb Igane@atese@rw TS SQ@G@Q/\AP@CS) were

EOABRIELYT the 1S uBH BT WA TS SRRECBRES M ignypgers in 1ECS

daywed aigo gty ltieers el M$aT6t stdle. Spiechiedyy, tﬂouercmtvm‘rtﬁe five clones
nmeasured four tinmes every two to three days for each

iRentified byHECGse g8 rtPIB@JPﬂfFﬁRNFF% 'dé%‘lt@@%%gtoﬁl AeReT Ry tEgSnbsequent
Wfé’é%fé‘lsc éerr‘ﬁwé gdi{fgrent shades of grey) represents
er

curvefor a single 96 well each representing
Bantgas/ filedl catislin tHe table Bprésaritithg taf cloheses by titer
Subsequently, clones were picked at day 17 after
single-cell deposition, expanded into 6-well plates
and subjected to titer determ nation during three

passages. Thetiters of the cl ones sel ected by
Pt LEDeDESQRIPTIQNEOE ditte INMENTIGNS) wer e conpar ed

the t t d_by MAT6, l.e. d. i th high
TRe cpeneral [aeceS Bt sptw RIngh o « SomPisdm phcbiRAsS the more
§9@&flé lef@lddimeh© tdorf2istingf oft | h@drth@n@r@”@ﬁgb%@@dd“ pl@%l forms are

by IECS as top clones were identified as top clones by
naleusathiveiRINIMEEB scal e screening as wel | . Dark/grey

b6 d 02l L SR SRRk Py 8 B meaning

enbodi nents "conprising” or "conprised' enconpass the

'rl'rﬁéeterm ‘immediate-early” means a point in time during the generation of a
monoclonal cell line, where the monoclonal culture is still a primary culture and
has not been passaged yet. That is, the single parental cell clone has been
placed into a vial, where it has divided several times and has turned into a
monoclonal cell population without having been split yet. The period of time which
is termed as been “immediate-early” and where the cells have not been passaged
yet can rank from 0-60 days, preferably from 1-60 days, more preferably from 1-30
days or from 5-60 days or from 5-30 days or from 5-25 days or from 10-25 days,
and most preferably from 14-25 days.

The term “primary culture” means the initial culture step directly post single cell
deposition e.g. by FACS or by limited dilution.

A “monoclonal cell line” means a cell line were all cells derive from a single
parental cell. A monoclonal production cell line means a cell line producing a

recombinant protein were all cells derive from a single parental cell.
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speci fic enbodi nent "consisting of. Furthernore,
singul ar and plural forns are not used in a limting

wowRs/0Idras used in the course of this presentPCT/EP2007/059663

i nvention have the foll ow ng neaning. The term

"imedi ate-early" neans a point in time during the
generation of a nonoclonal cell |ine, where the

nonocl onal culture is still a primary culture and has

not been passaged yet. That is, the single parental
tAutpmetediemeans banatpleaseane siep i pedEPrMedhaittout manyial handling.

b s B TR BB e el e ebhg WA ROuplidt fobPhye ™™

perlod of time which is terned as been
"imedi ate-earl y" and where the cells have not been

p%stga@é%ﬂ Patiesah maaRs @ slatiorsocensjsing, pdiffesenty insirgments were
| 0
A S R G T

days and nost preferabl y from 14-25 days. The term
r|rmr|i/( cul ture" ansthelnltlal Cult

re st
dVivldevely wmeaps < r?& CUEre dRviss FoNgRing (j’ ﬁj\@%‘fa'e”t culture

{%Ié i ut:é%@/ @“1'2”2'4096 of 38A0paRE. onal cel | Iine" means a
Ine were 'all cells derive froma single parental

ceI I . A nonocl onal production cell line neans a cell

RPTISE & S eMHETERBa dhCanERIY, & A AREH SRS of ess than
t10@1 aﬁlflclb§1atﬁr @Be TFhepsteflePenirdrimentwist bl@ﬂéreﬁﬂﬁl%ﬁbenerated by a
|ng he sequentlal operations are schedul ed

k&ﬂﬁﬁﬁt%@wﬁp@gram "Aut omat ed platform neans a
platform consisting of different instrunments were the
process that is performed on the platformis fully or

Feubatottrosaied.contdihén fonehdubativa s o@ll@egbrbfeirablgltrhémmallan cells at
devi ce consi sting of several eqU|vaIent culture vi

fypinearatyresof ILC +540 "G@ngra 66k cRatenf of 3ot dP; @epre&rably 5-10 %.
TREGhyBRiBE 8 ARy orf ARATARE Mo iotaing?is, Seduential or
echédtﬂne‘drpr&sen‘satmnedirdrmﬁferad)ﬂ oellgrteratviats toyaraautomated platform.

“Fluorescence resonance energy transfer” (“FRET”) means a process which uses
two fluorophores, a donor and an acceptor. Excitation of the donor by an energy
source (e.g. flash lamp or fluorometer laser) triggers an energy transfer towards
the acceptor if they are within a given proximity to each other. The acceptor in
turn emits light at its given wavelength.

Because of this energy transfer, molecular interactions between biomolecules can
be assessed by coupling each partner with a fluorescent label and detecting the
level of energy transfer. More importantly acceptor emissions, as a measure of
energy transfer, can be detected without the need to separate bound from
unbound complexes.

“Fluorescence resonance energy transfer” (“FRET”) is a process by which a
fluorophore donor in an excited state may transfer its excitation energy to a

neighbouring chromophore acceptor non-radioactively through dipole-dipole
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| am nar flow hood. | ncubator neans a container for
i ncubation of cells, preferably mammalian cells at a

wo eovpesraire of 37C +/- 5 C and a CO2 cont ent PET/BP2001@59663

% preferably 5 - 10 % Thatincubator is preferably an

aut omat ed i ncubat or enabling the sequential or

schedul ed presentation or transfer of cell culture

vials to an automated platform "Fl uorescence

resonance energy transfer" ("FRET") means a process
iterastiopes In weringipler dpiomeehasaa ddoner aneleauleawvdwseofluorescence

STiAsi5h aBefirum feiiie e s BB ridH s St & 4p fluorescent
h&@éﬁtﬁ?hél@&@l@d%éﬁ‘ﬁaﬁ%&%ﬁpe'énér@?NbeQ\WSeW drid Bndther through a

given proximty to each other. The acceptor in turn
aoniradicaglive mlpolmdlgolethIomng'ﬁms eergysteamB‘fe[ imanifests itself

Ener % transf.er éJ ecul i nteract.i 0|P1 bet wee
cBUPBSNAGNObE BSERNC | g PERSANCEAPT rRSCeptor and
}Ncwaﬁq leH% 8F|ecﬁ é(%k&%r ﬁl@% %Fﬁ&é. Eﬂetggﬁtrbﬁy’elr é?flClency varies
Nty acceptor

rans em SSi

ARSH |mp@$tlahﬂyQ§s ﬂitﬁlirmerSe ajfsther sixtrapoer asfttaet @ldtance separating
wi t hout the need to separate bound from unbound
thenprege and arerntes cafeBopRemfaandie eRlicglydistanss is the so- called

Eoflbr dlstafied (ASOGE el % fod AtRIPRISL i afferlofhenon can

Be Nab&Itaa r hyn G ﬁéofa%e@é@esﬁﬁélfm@ﬁnvﬂﬂ*ﬁlhgﬁ@tcbf\/é' Wavelength
t hrough di pol e-di pol einteractions. In principle, if

ooespendingdadhe rmaa)gmal @bapptor (ertats@@h@feth@rﬂl@mr(ﬂﬂd detectmg
ﬁ@?ﬁé@ﬁ[ﬁ@ﬁﬁgﬁ@mfe@ﬁé%ﬁ’%@%{%ﬂa&%Hmﬁael emission of the

geé‘é Y, X pﬁ‘fe | nt i ct| dut r%@[:@h’lgﬁeﬁrr@ﬂf f@?@?&r‘ In'fhe presence

I pol e- hi's energy trans
endigbsenseidfdeé facogptoot hheependencefofdhemnergy transfer efficiency
fI_u rescence in the gresence of acceptor, and jncre

8RNGF- ACERRIOE: enarapeecrérrw feeas dyasi drerioe ity of this
ﬁﬁéhéﬂn%ﬂ&}ﬁ Ma{Hreegp@ﬁ ap ah@é%ﬁé/nt%ﬁtc{rﬁéubﬁ‘é’ ®ffi§ @nditions that

need to exist for FRET to occur are: (1) the donor must be fluorescent and of

sufficiently long lifetime; (2) the transfer does not involve the actual
reabsorption of light by the acceptor; and (3) the distance between the donor
and acceptor chromophores needs to be relatively close (usually within 10-50
Angstrom) (Herman, 1998, Fluorescence Microscopy, Bios scientific

publishers, Springer, 2nd edition, page 12)

A further possibility to generate a signal is given with the so called
,,bioluminescence energy transfer” (BRET) system. This system is described in
Arai et al., 2001, Anal, Biochem. 289 (l), 77-81. Said BRET system can also be
used for the present invention and its sensitivity can be even higher than that of
FRET. The example given in Arai et al. comprises Renilla luciferase, (Rluc) and
enhanced yellow fluorescent protein (EYFP). Further, intramolecular energy
transfer has been shown between Renilla luciferase (Rluc) and Aequorea
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t he donor and acceptor chronophores. The criti cal
di stance is the so- called Forster distance (usually

whedsoz1s7310- 1 00 Angstrom. The phenomenon canP@BEP2007/059663

detected by exciting the | abel ed specinmen with |ight

of a wavel ength corresponding to the maxi mal

absorption (excitation) of the donor and detecting

light emtted at the wavel engths corresponding to the

maxi mal em ssion of the acceptor, or by neasuring the
fdreenciuarascent pratein” o(GHH’])e (\Wamgr et al.t 202y Medn xeratid Genomics
absence of the acceptor. depeng@pce of the en .
?@%f?s)f d608¥ ilpi @}%w%ﬁertqeeo dherlucipiasst shbsiesy 8r%‘?$'gﬂteraz'”e a

@F@"e%%b@ caﬁa' fn?éasfd?@d%t' Hen gr% I%Hg{% BP.%’)p@"ﬁr'i‘\o%thout uv

I'n the nponent

emwtwm%mtd@@ﬁé émus@a@rs’tatf@w hRF{lutiferaselandr 808 m (GFP)
1) the donor nust be fluorescent and of sufficiently
rould 1he emensured) therthegnerer dhws @eceptrolinteragtions in the

?i%t%ﬁi@ic%ﬂ@iﬂé@%ﬁgﬂﬂinéﬁ@%%aﬁéfakge@@b‘?@%ﬁﬁ;ha""v'édbéé% described
Rorees 20004 t AamPeChemats @e). y124(qa§e 938l BP41). Analyzes
W|th| n 10-50 Angstrom (Hernman, 1998, Fl Uorescence

shewed @obgrst@i dipotedipulé fenergwtransieerrnecrfamsmilger 2nd
edition, page 12) A further possibility to generate a
signal is given with the so called ,, biolumnescence

msvﬁfera%@,?rfu%'fesde%g@cn%{t%ﬁ%@n sHPhr&? %éé%tﬁ&?'ie‘hber LA, Sweet RG,
described in Arai et Bi ochem 9

Heyzernpprg 1 A. @aozesssz&qre@yzgwadc@a’nl s0rioghSCienl 19716;23He108-117).

RPEREMNORIER, of " sPBFencrhod Aty do B ufiy R (apsa, atows a

significanPrcuses frebesd adviepiphedrasemet Ridionihard seifi@d®ting step is

yel l ow fl uorescent protein (EYFP). Further,
Fepuirgdolueciel ity acqusagy: kheagryiaept Hascikashheerpngsis@iensetup were

5‘?)%&'32% és,ﬁféégﬁg?@f Hﬁ% %ﬁpv@@gﬂgﬁ g%hgégﬁéb’&tﬁ/gls_tage. Figure 1B

GesartbesCenoimi ars idGBédinte-880y 8gcreén Woee thesprovicoftiteheof culture
| uci f erase ubtrate coel enterazi ne a G-P elp Sé%
sURBRakant $EHls graying v \y)ée\seﬁgqs,qupnggg ased single cell

%b&ﬁﬁ%n W measured. Furthermore the titer measurements occur in a fully
automated manner in a 384-well format to allow high-throughput primary screening
for high-producer clones. Figure 1A in comparison shows a schematic of the

standard method for selecting cell clones.

“HTRF®" assays are “homogeneous time-resolved fluorescence assays” that
generate a signal by FRET between donor and acceptor molecules.

HTRF® (homogeneous time resolved fluorescence) is a technology based on TR-
FRET, a combination of FRET chemistry and the use of fluorophores with long
emission half-lives. While HTRF® is based on TR-FRET chemistry it has many
properties that separate it from other TR-FRET products. These include the use of
a lanthanide with an extremely long half-life (Europium), conjugation of Eu3+ to
cryptate, an entity which confers increased assay stability and the use of a

ratiometric measurement that allows correction for quenching and sample
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excitation. Thus a "double em ssion"” at 475 nm
(luciferase) and 508 nm (G-P) coul d be neasured.

wo-oslzsmor e, donor acceptor interactions in tPEI/EP2007/059663

systematically nodified | anshani des such as
Ru(l11)-0Cs(1l) have been described (Hurley & Tor, 2002,
J . Am Chem SOC. 124(44), 1323-1 3241 ) . Analyzes
showed a Forster di pol e-di pol e energy transfer
nmechani sm " FACS" nmeans fluorescence activated cel

merrerﬁgceee@therr HefRer decinolegy deales HoelugabBegogaNeous assay

bR TR BRAGENDED iRt 580 spBlautfiayo MER G of adaitives

seth as MMSW '& EDAACTEN RldeopSsitveiase fegatiVes Wellisased functional
process devel opment tines as only a single cloning

Iy r s requr red due to its accuracy. The concept

%{St%ﬁ}é. ﬂ{es'dﬁ Sr o aaF%‘?: Bet#'ﬂ ‘4 ?g@?yafcecryptate (Eu-

screen for ucti vi
pypLatd), e witilagehe FagwmorlBs deswmodlﬁa@d saltdphggocyanin protein. Laser

i i ate SCr were the. oduct tit of
BHEdPE o 1perdohoh ft 330 Barp Ut b tnengansien of Rafiay o the acceptor
8LB56 He Wherth %ehﬁ%@%gs?ﬂﬁéirﬁrt rrgéséao dep %éaiﬁg tb%he emission of

measured. Furthéernore iter asure nts occur 1In
; htuaﬂ §i6au1mrmtea=da rraleeged roericeB of weillise€omdmtA ta)-sl tiow delay in

b0 RHBERYS, BBt 3t 168,88 nd @5 2EGFRB8Eym emisions
Frh‘ﬁnﬁiésnrﬁf’érfbrﬁ‘@tﬂmﬁeéﬁnc’éqr&ﬁtthé‘ eneehd lanalump@sred fluorophores.
"HTRF(r)" assays are "honobgeneous tine-resol ved

fluorescence assays" that generate a signal by FRET

hé‘%@ggrﬂgous @H@%n?g@eg F{/Tg{d: g%é:}? S/:shecr\?g REGe)tect the content of IgG

typehasitegied rs edtre rhBHIRT., I@tlﬁrel‘tiaseaﬂheoﬁu@fryrﬂ%ﬂs conjugated to
chem stry and the use of fluorophores with |lo

8l SR e antionely SnsiicalIERENY tostheabeqeaionTROfHE Presented

?ﬁm%@%ﬁﬁrﬁpm 7RBY, ROIRE IRETRrdeil, AP Bl hylrhar) 16€7 antiboay
m‘drﬂrmilrydmnmnghthanka:)ga bgrel ghdiong Idrtzéllbdl ag &2 acceptor to complete

Eur opi u conjugation of Eu3+ to
ecorﬁ n) Jug

The term “cell culture” means multiple cells cultivated in one container under

conditions suitable for the growth of the cells.

“Suspension” culture means a suspension of cultured cells that have the potential
to grow in liquid medium and do not attach to supportive surfaces of typical cell
culture vessels. Some of these cells may have been adapted to gain such

properties over a period of time.

The term “cloning” in the context of cell culture technology means a process
whereby single cells are selected or isolated out of large cell populations. All

daughter cells of such a single parental cell are identical / genetically identical.
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cryptate, an entity which confers increased assay
stability and the use of a rationetric nmeasurenent

wo bas/ozlsrows correction for quenching and PCT/EP2007/059663

sanpl ei nterferences. O her HTRF t echnol ogy features

i ncl ude honogeneous assay format, |ow background,
sinplified assay mniaturization, tolerance of

addi tives such as DMSO & EDTA, few fal se

[IJ_OSI tivel/fal se negatives, cell-based functional assay.

The t tRTHTRIGH )theaughput’t neeasncat jeash B6@+meggtements of protein

PahoEfihioR, B Fpnomsc PRIeR Y ol hEed tEpRARRIRlin 12 hours,

goeé t pigferablf 2000 B Uréthedi37 within eiUlHowirs N nidye preferably 4000
transfer of energﬁ to the acceptor at 620 nm when t

me@spferaegra,tgémg}l@ rﬁQLy'S( dais I8 cqlculaqegaw Vq@ gapacHy of theymultl well
ﬁIE}te?%‘s%H 2 0%| Q&AW%ap%laﬁf%JIﬂ%ﬁ%ebyathIﬁIIrHBQPSf PRty into the

i secon in recor

euiossated sncudratoramedd tivel lngthbhmrfc&tna@cefsgeleel cﬁ‘f&ﬁe anomated platform
620- nm enj ssions m nlr%n/' zes interfering fluor scenc

fesritRe i S2MIRIES urkyai Y0 £ Mo IBRMRAIES QM farger incubators  the
EHPSG h Ut d?JFPB? IH&%sé@%c’é@r%ﬁn@g%%dﬁbyn%%‘sbﬂ%rﬁ&wtg%mh a day or

ontent 0 G type antibodies in culture nedium
more hi ¥singsa tirhe @mverqumaaeunesnemaj eu/@ay éUreteodayIs i the throughput

| gG_ant ecifically bi ngtot
RO R TaEtRES R o bunPEGay st en RCHIRCOToAHRE nlq buyeast 24000
ﬁ@a%h@mgﬁsmmﬂﬁgtdayghl l e anti human I gG ant i body
specifically binding the kappa light chain is |abelled

as D2 acceptor to conplete the conplex. The term "cell

" .' I I
U T8 PR, 5 LB IIBEEH, b 895, yen,ps namstr
3 ‘iﬁéfe?abl IReNSBAK TRUl CHEE PREDR1 ACHPRNEX OCHD-DUKX B1,
cultured cells that have the potential to grow in

anduCH# O34/ cetlld do thet datlvamstmogermperoi \amys of fsuwbs cell line.
eyl pelimadapie EHR A SHH TS BecEERbuhd BHK21, and
B6&rh Atbraf prfdFRed CHO-DG44 and CHO-DUKX cells. In a further embodiment
of the present invention host cells also mean murine myeloma cells, preferably
NSO and Sp2/0 cells or the derivatives/progenies of any of such cell line.
Examples of murine and hamster cells which can be used in the meaning of this
invention are also summarized in Table 1. However, derivatives/progenies of those
cells, other mammalian cells, including but not limited to human, mice, rat,
monkey, and rodent cell lines, or eukaryotic cells, including but not limited to yeast,
insect, avian and plant cells, can also be used in the meaning of this invention,

particularly for the production of biopharmaceutical proteins.

TABLE 1: Hamster and murine production cell lines

CELL LINE ORDER NUMBER
NSO ECACC No. 85110503
Sp2/0-Ag14 ATCC CRL-1581
BHK21 ATCC CCL-10
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The term "cloning” in the context of cell culture
technol ogy neans a process whereby single cells are

waedeossds or i sol ated out of |arge cell popul aPCDRB2007/059663

Al'l daughter cells of suchia single parental cell are
identical / genetically identical.The term "high

t hroughput” neans at | east 250 neasurenents of protein
concentration within 12 hours, preferably 500
neasurenents within 12 hours re preferably 2000

BedGTKements within 12 hours, nmyECAS@MNs. 850y 14230

pegsurenents wthin 12 hours. Thasoccerl-¢sl ated by

55654 GOTRMIIK- ﬁdéﬂﬁat BT Vel T DAFCE BRiGgoRr O
CH prieo oy FERE NG 8'5'05362 oh

i o
D ve U TTC

%D'Wes By using two i ncubaf\d @nRLI PYer
(nCieaduoks QH@/dhifr)oughput can be i ncreased accordingly

CoiMIKxeAsur enents wthin a dagTOC ORLEQ01HI Nng a

EHG-DGMY € Of nmeasur enents ever YUHRLBRt §RYEell BBE], 405-412, 1983

bwcs)wagm coul 0 be T ncreased D)Atll'ﬁ:lcﬂ R[Dlifgj ﬂCUDa[ or

actrty tuU al | cabl L"FUUU ||CQDU ECZ‘VEBI” LIL| O uayb
'\al | o i A—t h rmarn oVl r\'F 4 i n\lan+| oh

gh%ﬁ‘ 2 “QBQII{"h as hnm:t er r?pl ] QLATCZ}QQM% BHK21

BHL TK . cHO CHO K1 . cHO DUKX) EBAGGNoX 8% 1119861d

CHO D4 cells or the derivatives/ progeni es of any of

RS e er S praleiredt wer oBing' ERRMARAE apibial lip completely
sy Aedduried SrithnDEk copbitidns )] an@ optbhaIBf it Wdh are free of

of the present invention host cells also nean nurine
Ay peaindegntisle ofrastimahariginNGomnarcsly avadablesmegia giech as Ham'’s

Ejé %Hné{eﬁeﬁ’ée%ﬁgérgﬁ%% Qﬁ&%ﬁeﬁplﬁ 984%‘5‘(9]%%@3%@98%%8 Modified

Eegrel‘se Iedininng DMEM:i Signme)e nlindmakrEssahsial Mmmi (HIEM Sigma),
in Taple 1. However, derivatives/ ro jeni es of th

lssove’'s ModifiedralRitberad sc Medium § ng'aMR): neb- "CFO (Invitrogen,
F'aﬁ’sls&ﬁj (tJR) Ns. Iﬁr\‘/t%%?rﬁ)gtserdmrﬂ CH@‘QIeHQﬂﬁTﬁg?ﬁé)l gnd protein-

I nes, or aryotic c I ncludi ng but not
free yeld&x Medlum (Sigma) are exemplary appropriate nutrient solutions. Any of
the media may be supplemented as necessary with a variety of compounds
examples of which are hormones and/or other growth factors (such as insulin,
transferrin, epidermal growth factor, insulin like growth factor), salts (such as
sodium chloride, calcium, magnesium, phosphate), buffers (such as HEPES),
nucleosides (such as adenosine, thymidine), glutamine, glucose or other
equivalent energy sources, antibiotics, trace elements. Any other necessary
supplements may also be included at appropriate concentrations that would be
known to those skilled in the art. In the present invention the use of serum-free
medium is preferred, but media supplemented with a suitable amount of serum
can also be used for the cultivation of host cells. For the growth and selection of
genetically modified cells expressing the selectable gene a suitable selection

agent is added to the culture medium.
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i nsect, avian and plant cells, can also be used in the
meani ng of this invention, particularly for the

w@emdostsron of bi opharnmaceutical proteins. TABE/LP2007/059663

Hanst er and mnurine productiten cell |inesHost cells are
nost preferred, when being established, adapted, and
conpletely cultivated under serumfree conditions, and
optionally in nedia which are free of any

rotei n/ peptide of animal origin. Commercially
gbgﬂemm ‘eroteia| i ysrh irdercRangeably it smimm acid residue sequences or

Egkéégw(g 5"’?%5@%@%5%}@5[{@,’: éW%{y? éﬁa%gaa?nyl\gﬁéﬁacrﬁgse terms also

reRel ippbtelviditban (dVEl\/boﬁl-le@Iatldrmyvmodlfi‘edVQHFJUQﬁd reactlons that
Dul becco 's Medi u 0(5 (I nvi trogf
giden Ryt areayot |Uiﬂt9 {q, Igquoﬁ?ZSl@@ﬁ')‘ a%@Y'@HQ'F,r@@S@Ih@V ation or protein

PRSI SIRlca @R, B! GldNoeS® EH ORI ML) ofe? proteins.

approprlate nut ri t sol u
amiha acitly sbguengep bebstitt tohs deietimssar ynsartdsnsa cear betmyade in the

of co nds exampl es o ich a hor nones [or . .
SEHETTE Dbk ROBABEBHS wiSlse Hies Snal G IREMT BR < Rupiatagical functional
ﬁé’ﬂl\{iltgr FBt egé yé“cér@éﬁhoefmmbnédﬂ 's@qh?rlf@e gsWidRCESH be made in a

sal such sodi um chl ori de, cal cium magnesi um
hlgpppMQapr its ufrfderty ings nutieEsacEtREE)Ng ateUemsa ded g prat@in can be

ade ine, th di ne), glutam ne, glucose or other
86 \ﬁiﬂéﬁtﬂ I E% %%ﬁnb%%rces antibiotics, trace
el ements. Any ot her necessary suppl enents may al so be

i ncl uded at appropriate concentrations that would be
Kkhewrpressiaivkectakhavied a genenef iatarest enqaging adxsetein of interest may

B3 REITE At e aoB At B B e amotint of ' ser um
The “sbRretdite usndiffable erketigehgatusaallplenodés el EAzyme which is

For the growth and sel ection of genetically nodified
tequiredeiopEawth gf leh'léaré’é’f['écqeﬂﬁll@%éﬁﬁo%? $qndiigna. For example, the

?&b@&%’lé’%nﬁ[ﬂﬁﬁblle'sﬁ{?i‘g%fgeﬁ@ ntlﬂg eﬁ%@%‘@l—lﬁﬁd\'NHmh @@ne is, amplified

erm " prot nt er crangeabl'y w th amn
whencbjélosteqalémrtaelsfemted)m@rpwfithi ideggramth inether gretsence of the selective

4 Gl MR, ThectorabiteS Shefing sHetRb genes in Table
Hoéﬁléfé@(g ahpipEeR feRedr gdifest RHich can be used to carry out the present
invention. For a review of the selectable amplifiable marker genes listed in Table
3, see Kaufman, Methods in Enzymology, 185:537-566 (1990), incorporated by
reference. Accordingly, host cells genetically modified according to any method
described herein are encompassed by this invention, wherein the selectable
amplifiable marker gene encodes for a polypeptide having the function of
dihydrofolate reductase (DHFR), glutamine synthetase, CAD, adenosine
deaminase, adenylate deaminase, UMP synthetase, IMP 5'-dehydrogenase,
xanthine guanine phosphoribosyl transferase, HGPRTase, thymidine kinase,
thymidylate synthetase, P glycoprotein 170, ribonucleotide reductase, asparagine
synthetase, arginosuccinate synthetase, ornithine decarboxylase, HMG CoA
reductase, acetylglucosaminyl transferase, threonyl-tRNA synthetase or Na'K*-
ATPase.
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JOB6AG {hwnao] di hydr o
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Myeaisersiioacid
| ase, | MP
i bosyl

de?&”f‘(%%h rmase, 1

ote Ir'i bonucl eot

SPHeHcRc
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WIS oSy Ergloyser
MUtant CHGPR s o of
mutant thymidine kinase

JO0060 (hamster)
M13542, KO02581 (human)
J00423, M68489(mouse)
M63983 (rat)

M36160 (herpesvirus)

Hypoxanthine, aminopterin,
and thymidine (HAT)

Thymidylate synthetase

D00596 (human)

5-Fluorodeoxyuridine

M27396 (human)
U38940 (mouse)
U07202 (rat)

M13019 (mouse)
L12138 (rat)

P-glycoprotein 170 (MDR1) | AF016535 (human) Multiple drugs, e.g.
J03398 (mouse) adriamycin, vincristine,

colchicine

Ribonucleotide reductase |M124223, K02927 (mouse) | Aphidicolin

Glutamine synthetase AF150961 (hamster) Methionine sulfoximine
U09114, M60803 (mouse) |(MSX)
M29579 (rat)

Asparagine synthetase M27838 (hamster) B-Aspartyl  hydroxamate,

Albizziin, 5°’Azacytidine

Argininosuccinate

Canavanine

X01630 (human)
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. The invention is particularly
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-yield expression of

| ar ge

pynibetasef different ¢
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ML (Mouse)est by c
0426 VA& (povinégne of in

el 1's show ng
[ erest",

Oseitreeé edcaangres”
meani ng herein and reg

of any length that en

M341Boehueiargene” hav

1JeB789 (Mobséynucl eot
za(rgtr)oquct of in

eo-Difudraffethylornithine
de sequence

[ erest or

FRIGICOA eHudiaeeT oSt ]

‘desired produc

e

ComEeFn

anath ar a9 tritnecat A
ICRIYIIT R0,
pesferagfl y  a cpoNA. |

1c(ﬁlﬁﬂ7l?}n)or a DNA
t can be the native s

on-or t 19
Mria ' DNA

ged—gene;
TigRrBKEn

quence,

il hegonytRINAISypthetase r

MRS ¥&8) (usan)or can b

Boreliied or

bahis-MTPaseodi fi ed as

i ncl ude codon optim Z

JO5698 doimFhpse nodi f

©@aabains

14878 (rat)optim ze co

don usage in

the selected host cell, hunmanization or tagging. The
sel ect ed sequence can encode a secreted, cytoplasmc,
nucl ear, nenbrane bound or cell surface pol ypepti de.

S0P pRGEh G iveioh ohchEitle POuRERITHRE Ry, for gpe production of

blobbBrraate i ab yblypepided/protdias sFhedheshtlopsis g&ttcularly suitable for
Desired plr otei ns .can be for exanple antibodies,

ge-igbayielgyediessian of pnigrak NHEWeT K kkiéerent asnes of &yerest by cells
Il | ; fragnments thereof, and

%ﬁ@ﬁﬁé %erfepo y%gjp(%élﬂgser?&?ﬁg{mtan serve as agoni sts or

dberg ohinterestintbetectédsequdreseipenutproduct géined hase ithee ssme meaning

anpl es, fo desi red protein/polypeptide gre al so
GEGR 25K Galer TRes- pRVaUEEOME (SelpiE ofayy dpaaliy et encodes 3

6F3du%?%$‘?nt@%t;grr %r@fﬁ_d?fin{??é F eslso r%nﬁ@r?e%d 89 the term "desired

proteins are those nentioned above. Especially,;
dessiuctd The sekated pedygst carebe dull lpngthedma troh catiedegeass, a fusion or
arg%efdoden%),(%ﬁalc%h bbeug CE)(?\EA, a genomic DNA, or a DNA fragment, preferably,
a cDNA. It can be the native sequence, i.e. naturally occurring form(s), or can be
mutated or otherwise modified as desired. These modifications include codon
optimizations to optimize codon usage in the selected host cell, humanization or
tagging. The selected sequence can encode a secreted, cytoplasmic, nuclear,
membrane bound or cell surface polypeptide.

The “protein of interest” includes proteins, polypeptides, fragments thereof,
peptides, all of which can be expressed in the selected host cell. Desired proteins
can be for example antibodies, enzymes, cytokines, lymphokines, adhesion
molecules, receptors and derivatives or fragments thereof, and any other
polypeptides that can serve as agonists or antagonists and/or have therapeutic or
diagnostic use. Examples for a desired protein/polypeptide are also given below.

The “product of interest” may also be an antisense RNA.
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limted to insulin, insulin-like growh factor, hGH,
t PA, cytokines, such as interleukines (IL), e.g. IL-1

w0 2008021873 L- 3, |L-4, IL-5 1[IL-6, IL-7, IL-8, |BCPEPI0L7/159663

O, IL-1212, IL-12, IL-13,1L-24, IL-15, IL-16, IL-1
7, IL-1 8, interferon (IFN) al pha, IFN beta, |IFN
gamma, | FN onega or | FN tau, tunor necrosisfactor
(TNF), such as TNF al pha and TNF beta, TNF gamms,
TRAIL; G CSF, GWCSF, M CSF, MCP-1 and VEGF. Al so
included is the production of erythropoietin or any

g 2 afe<ta it EReloF e hbing, ok, HEled hellEGRE] Py Especiaty.

pesiel toroteirdf/palpbébiatbse or q:ﬁrofdfm@nhﬁerbbleraﬂ@ffor Semple, but not
fragrrents i ncl ude e. Fab fragments

imegei unﬁwamgm.suta%ye BRI daen: blbadbB: ftokings, such as
Yﬁér‘@ﬁﬂ {)99 M@? IE0g | Szt"rf]'zsc“L%rﬂ!?h'lLds 19, [5510, 111,

oge ace coﬁs ant region ese
flon 2EM - by, Ime daaé dii-géstli-oa, ILe18,. merdnothFal)nalphaolﬁN beta, IFN

convent antib ut simlar_ Fab ment
G Bl Genseaor fEN fad s DEROBS TN, SUCh 48 TNF alpha
sﬂ?afr'ﬁﬁfb?ﬂég Tl@{;éﬂﬁ%a a{fRAFEO@cfsfFa%mrééF' M§tsﬁeMCP 1 and VEGF.

ragnmen e prepared
Alsot ielydedc |Sctrm\p|ro@cmnhobegethnopolﬁlnngr geweoiher hormone growth

EirR e hs Mo g iR B8 i i REEUSS pgvaptaggausly used
fRIPredl@ioresn siboafest Mré'@'ﬂébfts(tkfb‘)ecﬂngu@i frbbﬁ‘lén*tsg fHclude e.g. Fab
chal n SVlﬁregThese are referred to as ment s

regag meaba@tlgerf-bEi@MF Fe) 1 frrb fragmn econgistof the variable

%g;&r?swéP%ﬁ Péa.g%%{aﬁgﬂtér [ ﬁ t§8§gw‘éf‘b§) Fﬁ% $ §§?|11tngor9§tant region.

Thesesnayt be fornéd agneroteasar gigesticn eabithi segdin,| frormsconventional
advant ageous to link the variable regi ons of t he heavy

antbesties. Hut sigfier EARifFAGRENIs SRaY RISeche predyGesiRethe, mean time by
g(e:t?ecpsc%ﬁlﬂte%ri‘?ng?’%%é}oarﬁpﬂo@? fragirﬁ%rg%"’}P-Jclﬁdé‘rﬁ(gﬂ‘g%?rglgrrpeedwts, which

way a Sing epe stran

naydbepiepgred bylidrated Wt cldavirigeditbyepsipept i de | i nker.
An anti body protein of this kind is known as a

singl e-chain-Fv (scFv). Exanples of scFv-antibody
PRIy ESetf ehdinEekhd &RBYS it is possible to produce shortened antibody

fragments which consist only of the variable regions of the heavy (VH) and of the
light chain (VL). These are referred to as Fv fragments (Fragment variable =
fragment of the variable part). Since these Fv-fragments lack the covalent bonding
of the two chains by the cysteines of the constant chains, the Fv fragments are
often stabilised. It is advantageous to link the variable regions of the heavy and of
the light chain by a short peptide fragment, e.g. of 10 to 30 amino acids, preferably
15 amino acids. In this way a single peptide strand is obtained consisting of VH
and VL, linked by a peptide linker. An antibody protein of this kind is known as a
single-chain-Fv (scFv). Examples of scFv-antibody proteins of this kind known
from the prior art are described in Huston et al. (1988, PNAS 16: 5879-5883).
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fromthe prior art are described in Huston et al.
(1988, PNAS 16: 5879-5883).1n recent years, various

W@ abegres have been devel oped for preparing BCHEPRS7/@59663

mul timeric derivative. Thigois intended to lead, in
particular, to reconbinant anti bodies with inproved

phar macoki netic and bi odi stribution properties as well

as Wth increased binding avidity. In order to achieve

mul tinmerisation of the scFv, scFv were prepared as

frusgaent yeatssiviasious tSrategies mave faanoderiapedfor meparing sckv as a

G SRl 3B 5. PR, 8t 18, PRIEELBEG 6 Rcombinant
SHGbOASs Weth dmpravaepehadeaaukirstichmErietistriibigion Boperlesas well as

strategies in which the interaction between the VHA/L
W@Bi ippieased: bindiggravidity [isederoto peliend mplkigerisatipgof the scFv,

L0 arehtlen, 20 GSRRAPPELES) il ALBOAKALR domains. The
ceftiatisation domagisonmaanbeg eqj. thiee CH3 kegion rofaan 4g6vor coiled coil

nmol ecul eads to Jor}r?a'for tion

SPUGEt dneif: S oo Ss ek, domaing. Mowever, there are
ggﬁ@*@%@?%ﬁp%ﬁdﬁ o0ty ibfélfgétidﬂ B&Svedd RBOALRA 'ons]c of the scFv are

itio be stabilised by the incorporation o
dsedifgriihe enwtimegjestiorEleagpdlias, tof and peothposies)bBvgiabody the skilled
roteins fromthe ior art can found.in Perisic, et
BPfof s biigell somoiners o3 sfagiey Fhpcpisning of the
Blikbl el BerSV ARABGuI B Bl FtamineTBEid8EldadsSEthe formation of
derivative. It consists of a fusion protein which

bomogimerstinevhisB andetesshain A/ lnfupergnpesition takes place. Diabodies

Rleeei iyl ¥2.csPBR e e Prokpa@ibad cletfanics brigogs Fxamples

éf tlabody-a@tdbody peotginsdtarn thé eriot gfiican e tbumdlinmeisic et al. (1994,
[ of m ni body-anti body proteins from

regi on. Exanpl es

Sﬁécwﬁgﬂaﬁ'@gﬁ)-be found in Hu et al. ( 1996, Cancer

Res. 56: 3055-61 ) . By triabody the skilled person

means a : trivalent honotrineric scFv derivative

BiKoninibaety thie. skilB@7 p&rsoheneafs @i niealenthdfodin¥e2 8- kF3) derivative. It

oo TlanErBBLh e Vet 3 K357 8o iahmmuncgiobutn,
bfeie®ib% 1gG, most preferably IgG1 as the dimerisation region which is
connected to the scFv via a Hinge region (e.g. also from IgG1) and a Linker
region. Examples of minibody-antibody proteins from the prior art can be found in
Hu et al. (1996, Cancer Res. 56: 3055-61).

By triabody the skilled person means a: trivalent homotrimeric scFv derivative
(Kortt et al. 1997 Protein Engineering 10: 423-433). ScFv derivatives wherein VH-

VL are fused directly without a linker sequence lead to the formation of trimers.

The skilled person will also be familiar with so-called miniantibodies which have a
bi-, tri- or tetravalent structure and are derived from scFv. The multimerisation is

carried out by di-, tri- or tetrameric coiled coil structures (Pack et al., 1993
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The skilled person will also be famliar with
so-call ed m ni anti bodi es which have a bi-, tri- or

wo edogay@alent structure and are derived from scPUT/EFIVQ7/059663

mul timerisation is carried2out by di-, tri- or

tetranehc coiled coil structures (Pack et al.,

1993Bi ot echnol ogy 11:, 1271 - 1277; Lovejoy et al.

1993 Sci ence 259: 1288-1 293; Pack et al., 1995 J .

Mol. Biol. 246: 28-34). The invention regards a nethod
Bioteehnadegn 1 c di2r 11 e d-ovpigy Ritadr 1923 SeiencRe259: 1288-1293; Pack

(oY Ps,: &) pRshiy Nng single cells expressing
épélr’g]t\@ | nJ'g\?lgli' ﬁ@r%&%éﬁdu vi dual containers in a
culture nmedium b) Culturing the cells for at |east

one day, c) Renoving an aliquot of the culture from
each container before the cells are passaged the first

?’h?ﬁnv@ﬁtld\zp?égér‘dgg tr‘ﬁ‘éttﬁﬁ)%‘ sé’%ct@?ie%%“ &ﬁcgi;%éseﬁaracterized by the

rest
fotlowirdy sigpso t he anount of protein neasured in the

respective_al i quot referred enbodi ment
| vent i & REPROLINGiRB ol R EhP S AUPateInS! fearest in individual

250 neasurgg@[gt@rggfa%@u@ Me@RAgeNtration) wthin 12
hours, prefterabl measurenent’s within 12 hours,

nore pr etf)eﬁaliwngzﬂf!{)cei‘sa‘guaéimst en&idaki n 12 hours,

imrzstlzp{]ef eEab gﬂghgp %St 40.;193Bge ture nts OR q@talner%efore the

I nvention b§||sa5ye|§gg%@gég¢hémﬁsmgﬁ]é/\her e| n step c) is
performed in a sterile environment class A particle

| oad of d)e%eatsnaﬂg foameunt of ke petein®! intergskin ach aliquot,
enbodi i ng, (aeacl:éﬁ& C|C;}1V%n§épc%?%lhg t§'?hé %E}ﬁ?odqﬁr’ﬁ\éﬁlﬁ)?&gnwoﬂ]elasured in the

wher ei n one ste

pl ates as w&pectige aligmsthod wherein at |east step d) is
performed in nmulti-well plates as well as a nethod
wherein the multi-well plates

A preferred embodiment is an inventive method wherein the throughput is at least
250 measurements (of protein concentration) within 12 hours, preferably 500
measurements within 12 hours, more preferably 2000 measurements within 12
hours, most preferably at least 4000 measurements or aliquots in 12 hours.

Another preferred embodiment of the invention is an inventive method wherein
step ¢) is performed in a sterile environment class A particle load of less than 100

particles per m3.

A specific embodiment of the invention is an inventive method wherein at least one
step is performed in multi-well plates as well as a method wherein at least step d)
is performed in multi-well plates as well as a method wherein the multi-well plates
are 96-well plates or 384-well plates, preferably 384-well plates.

Another preferred embodiment consists of a method wherein step a) is performed
in 96-well plates and step d) is performed in 384-well plates.
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are 96-well plates or 384-well plates, preferably
384-wel |l plates. Another preferred enbodi nent consists

w@booa/osmrhod wherein step a) is perforned in 9BcTMEP1007/059663

plates and step d) is perfaened in 384-well plates.A
further preferred enbodi nent of the invention is an

i nventive nmethod wherein the clones /clonal cultures
are nonitored over a period of time that is sufficient
to obtain batch-like titer curves, preferably over a
period of 5-1 5 days with sanples taken every 2-3

ACH Biver Wi lER e et TR S8R B dn Bl Bl rnoa wherein

Heepldhed /clodgPasiuréd gre mwiutaremabl/e‘r periessafind that is suff|C|ent to
protein of interest in nmulti-well containers in a cel

@ma«ru pataheliiseutiter l§U rags PARfERRPlY Iwer er perd ekt days Mé@ samples

b %Fbl_:ftrag . transferring said nulti-well
containers to %m' automated i ncubator, d . sequentially

transferring said multi-well containers fromthe

i pcubat or vi alrlocklntoasterlle envi ronnen
HEGT mavtiahs TurBafnpia SCouRinG | & ogeiihnOh oRISEG cell clones

ng an aliqguot of the
BRf PR B GBS, o1 G

ul ture ainer, f . diluting the sanples
by a pi pet depesiling singie (cells fm(pmsm ar proteinnaff ieterest in multi-well
back to the incubato the diluted sanples

.. M xi
and the asSAyiaMERsEhe Ceofl SHEUTHBERM ™ mul t i - wol |

cont ai ney,, pAssddiid fecdérived édiecumulrés uprd oaprési ner s
of step Q) to the storage hotel for incubation, i

Movi ng tmetramsftemmgewd wnldtle@elbeorﬁa@ﬁrmo an agtqr@@t@g}lncqbator
measur, nge(ilpe%t%ﬂy W%sféfrrlﬁagal%‘r r%ﬁl wef?fcohfgiﬁérgsﬁom e incubator

each contain
via an airlock into a sterile environment having class A particle load

of less than 100 particles per m3,
e. removing an aliquot of the culture from each container,
diluting the samples by a pipetting unit while the cells are transferred
back to the incubator,
g. Mixing the diluted samples and the assay reagents into another
multi-well container,
h. transferring the multi-well containers of step g) to the storage hotel
for incubation,
i. Moving the multi-well plates of step h) to a reader,
j.  measuring the amount of the protein of interest in each container ,
whereby the throughput is at least 250 measurements within 12 hours,
preferably 500 measurements within 12 hours, more preferably 2000
measurements within 12 hours, most preferably at least 4000

measurements or aliquots in 12 hours.

A preferred embodiment of the inventive method is a method wherein sample
tracking is ensured by barcoded plates and barcode readers.
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wher eby the throughput is at |east 250 neasurenents
wWithin 12 hours, preferably 500 neasurenents within 12

whows®31smor e preferably 2000 neasurenents w t hPEIT/ER2007/059663

hours, nost preferably at ka&ast 4000 neasurenents or
aliquots in 12 hours. A preferred enbodi nent of the
inventive nethod is a nethod wherein sanple tracking
is ensured by barcoded pl ates and barcode
readers. Anot her preferred enbodi nent is a nethod
wherei n the nunber of passages in step b) is 0 and

AR lorkorY pHREROR B €rhefolbiredl io LA Hicet Ghssages in
$lepr8)iis Otdiel staptd)-igvBbHoPhéd B8fore end Belly\etd padsalged theg first time.

384-wel |l plates, preferably 384-well plates as well as
a nethod wherein steps a) to e) are perforned in

A%nRL P%g?{arggse‘?ﬂ%cgtn‘;eﬁ i$4 heitog)wAERIPHd ARG blates are 96-

er specitic enmbodinent is
well gribteseom38deade Wptaites n prafetablyvdsi-welhtpaatesr ss fwell as a method

cul tuhng the nmonocl onal cells are renpved fromthe .
VRETRALTEPF G R RhodrePErarSth Al 96aWEH PiRtes i Stengg) to ) are

BEFEmhdd i S84-Qelitdisieli d of the nmulti-well container is
renoved tor no longer than 1 mnute, preferably 30

seconds. Another preferred enbodi nent is any of the

BRSPS 5 SR Bl FEl gy comtaners
fOraenerifg thehesrsdond cellflefe rémeyed & ahe itdu®afordbr a maximum
interest. A specific enbodinent is any of the

fimecprriogeofBthibutesmeadevare inestepre)l thedisl pktheawulitbwelh container is

IS B Rty ol MBI GBU T R | 2

enbodi nent is any of the nethods wherein the cul tuhng
time in step b) of the first nethod and the tine

AQPW@érW%fﬁéreﬁa%@E@@i%ﬁm iR A0Y 198 the iNvendiye pyethpdiwferein the cells of
gt_%@oﬁ)j haT& ht%%‘l gghgfe‘ﬂ?eed‘ whth®8n A& Fe&iot iid¥Snt8hing a gene of

0 days or
interest in order to express a protein of interest.

A specific embodiment is any of the inventive methods wherein the single cells
have been generated by using fluorescence activated cell sorting (FACS) or by

limited dilution.

Another specific embodiment is any of the methods wherein the culturing time in
step b) of the first method and the time between one passage and another in step
b) of the second method is between 1-60 days or 1-30 days or 5-60 days or 5-30
days or 10-60 days or 10-30 days or 5-30 days or 5-25 days or preferably 14-25
days.

A preferred embodiment is any of the inventive methods wherein the aliquot in
step ¢) of the first method and the aliquot of step e) of the second method is from

the cell culture supernatant.



10

15

20

25

30

days or 10-60 days or 10-30 days or 5-30 days or 5-25
days or preferably 14-25 days. A preferred enbodi nent

wo 300809180 t he i nventive net hods wherein the aPCTyEP1007/059663

step c) of the first nethod4and the aliquot of step e)
of the second nmethod is fromthe cell culture

super nat ant . Anot her preferred enbodi nent is any of the
i nventive methods wherein the aliquot has a vol unme of
< 20m, < 10m, <5m, preferably in the range of 0.2 -
5 mM, nost preferably 0.5 - Anot her preferred

2 m .

[ ' 2 Y .ho t.n t :
ARBGs BReered Ao finat oY REMEFERYE RN Ghéreiffre aiouor
hagrevolubiecotiet 200l emogiersil,i prefetably ihhbepfapyeidf 0.2 — 5 ul, most
measurenent is at |least 1ng/l. A further preferred
Brefe@ohe@d 7 € Miny of the inventive methods wherein the
aliquot is < 2.5% (v/v) of the cell culture volunme and
wherein the range of detection is between 1-20ng/liter
Anothetr peeferrbdleribodiantiis ary pf gecinvedtiwarnadhodnivherein the aliquot

%2 ,28{:[%} &/?\é)lt%\ét%gcl:qgvlggu trg&%mggne. &b%]e,eln rg%llqe(fguﬁltito%rseensitivity of
ebitlrfeAiPainent Anatibedt Rhgfert ed enbodiment is any

of the inventive nmethods wherein the nmeasurenent step

Asfystherr opnederréry exnbediment isi aike ®fi tneuinyestivédenethadsayherein the
(R e o8 GG Bl R SPEPER S A H YRS b ceocton

BIREEEsh! Y20mel REr Srbdtwedn Bl (vad/itdrer ei n the HTRF
assay conprises detection antibodies directed to a .

the Fc part of 1gG type antibodies and to b. a |ight
Bt pHECREnER' e i ieDBOErbn Bl B eren cutre
ARIdah iid Btepnd ) wdh 96luaie ofB00uIN30QE driedfeeatly 2gajed to
Eur opi um crypt at e donor
Another preferred embodiment is any of the inventive methods wherein the
measurement step is performed by an enzyme linked immuno-sorbent assay
(ELISA) or preferably by an homogeneous time-resolved fluorescence assay
(HTRF), preferably by HTRF and especially preferred is a method wherein the
HTRF assay comprises detection antibodies directed to

a. the Fc part of IgG type antibodies and to

b. a light chain of IgG type antibodies.

A specifically preferred embodiment is any of the inventive methods wherein the
detection antibodies are anti h IgG (Fc) conjugated to Europium cryptate donor

and anti h kappa light chain conjugated to a D2 acceptor.

Another preferred embodiment is any of the inventive methods wherein the culture
medium is serum-free and /or animal component-free and / or protein free and /or

chemically defined.
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and anti h kappa light chain conjugated to a D2
acceptor. Another preferred enbodinent is any of the

wO psisisve net hods wherein the cul ture nedi um PEI/EP2007/059663

serumfree and /or animal e®nponent-free and / or
protein free and /or chem cally defined. Anot her
especially preferred enbodi nent is any of the
i nventive methods wherein the cells are grown in
sus ension culture. A further specific preferred
i especialy argfegedtaneboditent isy anynef Hirlventveimethads wherein

fnie' s wiONEde SEPRFI Pyt Top 105k 0f cerls

msasured to express high anounts of the protein of

interest. In another preferred enbodi ment of any
Anisrthey shesifie RiglenegsempedireeMoa any 9feV1GOWN66t'W mﬂib@ds wherein
t | 1 b 0

HE SERRLAY il 156308 R L UBAL BRRBBIEN, 3 209 ano ot
prdferdibhettie top 1% ob telldmeasuiesut bovapne:tdwb@a arheurets of the protein of
E‘Eého is further characterized by the use of

§Fbgous feeder cells. Preferably this is a method
wherein the feeder cells used are hanster cells when
the deposited cells are CHO or BHK- cells and wherein
H'aaeohfnpelpmaf@r@ell ¢rmbadinersedf ay PEdurinvestive neibods rtbe method is

pERG T uiRutcrBiNnd e Gopu cbn Buli €l @hglpeis of stiring the

t;lmgjr@rrﬁé@mmemgfde_loo to 200.000 feec/er-cells per m _
medi um Anot her preferred enbodi nent is any of the

i nventive methods wherein the protein of interest is a

IAHS{ %Peygtle dé:rr g%rﬁélggl Jn“?f & %R&/y ﬁé elhO%II]LR% %&ESHQ wﬁereln the

an-a eutlc
At dte s ﬁpﬂn@rfcharatjt@%msmhe siseyf auitolbgeus lféémstrldeﬂs Preferably
net hods wherein the deposited cell is a hanster cel

gy is yangihogHivhesein Bie (prdeli Relihaisgepaca thagnster cells when the
deposited cells are CHO- or BHK- cells and wherein maus-myeloma cells are used

as feeder cells when the deposited cells are NSO cells. More preferably, this is a
method wherein the deposited cells are grown in the presence of 100 to 200.000
feeder-cells per mL medium.

Another preferred embodiment is any of the inventive methods wherein the protein
of interest is a therapeutic protein, preferably wherein the protein is an antibody,

especially a therapeutic antibody.

Another specific embodiment is any of the inventive methods wherein the
deposited cell is a hamster cell, e.g. CHO or BHK cell or wherein the deposited

cell is a mouse myeloma cell, e.g. NSO cell.

The invention further concerns a method of increasing throughput in cell line

development by using any of the previous methods of selecting cell clones.
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cell is a nmouse nyeloma cell, e.g. NSO cell. The
i nvention further concerns a nmethod of increasing

wo kooswgitspait in cell |ine devel opnment by using BEEEPRPf007/059663

t he previous nethods of selkecting cell clones. The

i nvention furthernore concerns a nethod of producing a
protein in a eukaryotic cell, e.g. a manmalian cell,

under serumfree culturing conditions characterized by

the follow ng steps: a . CGenerating a eukaryotic cell

Whe cinvestieni iwsthgrigere QWCBmSer%smeg\Wo@f ngrodugingt & protein in a

B b bR G5 Ffsr, PRARE 528 RIRGARF conaiions

Ghara@EHDQ%dtbyOtheGbllc‘xMﬁg|s@ep§€e| s in a nul ti-well
container, such as a 96-well plate , . Cultivation
of sai d &i ﬁ@lnérfﬁtﬂgl & Waamm 9eli ﬁN*ﬂ'ﬁ@ 9@@&\%@ gene of interest

aut ol ogous ening the clonal cells
. ﬂ@&ﬂﬁé aﬁg’boém oﬁmté%%?

accordi ng o any~ o e I nvéntive nethods
previ oudd. yCdéivatingpeitie tell ubdet i sextimafged heoridigorid0%vhich allow the

preferably the tg % a nost preferably the top 10%
of sel ect eer%'gqrﬁgg?@g %%’to express high anounts of

the protei DeBBgl'nBﬁ & &figle Sells Hﬁé\fﬁ?ﬁii-s\/o@ E&ﬁ’caﬁfe‘?t 8ich 85 a 96-well

interest e y separating the ce rom-t
super nat anplamm h. Purifying the protein of |nterest

Aprefer i.§ a. hod, wher.ei n t he

|t o1 CuBE0h BE el diNGhs opels SHIBEALY o) g’ Présence of
ther apeut i guficjrisTect®r €elR; ef erably an anti body The
invention additionally concerns a protein product
pr oducec-bpceggpninghdhefclomal cells according to any one of the inventive

methods previously described,

f. Cultivating the top 30%, preferably the top 20% and most preferably
the top 10% of selected cells measured to express high amounts of
the protein of interest,

g. Harvesting the protein of interest e.g. by separating the cells from the
supernatant and

h. Purifying the protein of interest.

A preferred embodiment is a method wherein the protein of interest is a

recombinant protein, preferably a therapeutic protein, more preferably an antibody.

The invention additionally concerns a protein product produced by any one of the
methods described.

The invention furthermore concerns a method of selecting a producer host cell line
by using any one of the methods described.

The invention further concerns a producer host cell line selected by any of the
methods described.
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nmet hods descri bed. The invention furthernore concerns
a nethod of selecting a producer host cell |ine by

wasiong3mny one of the nmethods described. The | PUBERP100TI059663

further concerns a producer7host cell |ine selected by
any of the nethods described. A specific enbodinent is
a producer host cell line wherein the host cell is a
eukaryotic cell, especially a mamal i an cell
preferably wherein the host cell is a hanmster or a
nmouse- myel oma cel |, especially a CHO or BHK-cell or a

Av b, sl inBEE % of Prodlice’ ARG PREGU PG d st cel i 2

bum@rmew%sgwuallgr@mmnmanfo@nt Ffef@@bI)Adﬂh\letfelﬁﬁﬁéﬂwst cell is a
the 1 nvention concerns a |am nar flow hood suitabl

Bamgkariose moysernyalomaaelloasrefialiup SIHPner BH&seellor a NSO cell.
particle | oad of |less than 100 particles / nB and

which is suitable for an automated platform perform ng

ahg oiventien ifonbem*hme cohberds He tmeecof lzecﬂ)rod'lhrmr host cell line as
nventio ]n E hernore. c ncerns a EH

fesrithest fer piapharmpgeut ﬁ'ﬂdf‘a@,%ra@ I”Hg of cells
characterized by the fol I owi ng steps: a) Performng
single-cell cloning of transfected cells genetically
Additibhaelly,t iheexperiion aopecensi a Ialfnirialrtfdnveéﬂo@nauitgble to establish a

BB Lo A5 BB Rp g 42 Rebiioo parices 1 mo
684 twhigh 9§ stimasiel PRaln a&lonsated ?mtmm Peffoffing! a M?'df the inventive
plate format using an automate latformwhile c

metheds as dgselibgderil e environment of the primary cell
culture culture. In a specific enbodi nent the
i nvention further concerns a nethod of inmmedi ateearly

mhahnidntiongopnerraoreemidegndl wetial osinmaediataabayigidthroughput
pl atformwherein the foll ow ng steps are perforned:
screening of cells characterized by the following steps:
a) Performing single-cell cloning of transfected cells genetically modified to
express a protein of interest and
b) Performing a protein detection assay suitable to detect said protein of
interest in a primary cell culture of monoclonal cells growing in a multi-well
plate format using an automated platform while

C) maintaining a sterile environment of the primary cell culture culture.

In a specific embodiment the invention further concerns a method of immediate-
early high throughput screening of cells using an automated platform wherein the
following steps are performed:
a. 96-well plates containing single cells are transferred from a FACS
unit to an automated incubator,
b. The software sequentially schedules transfer of single plates from
the incubator via an airlock into a sterile environment,
c. Supernatants are removed and diluted by a pipetting unit while the
cells are transferred back to the incubator,
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a . 96-well plates containing single cells are
transferred froma FACS unit to an autonmat ed

WO pslozsas , b. The software sequential ly schededBEP2007/059663

transfer of single plates R8omthe incubator via an

airlock into a sterile environnent, ¢ . Supernatants

are renoved and diluted by a pipetting unit while the

cells are transferred back to the incubator,d . The

pipetting unit then m xes sanple and assay reagents in _
mul ti weld. phatrigetting unitathehemixashsample eRe aaseyagagents in multi-

moved 1o ¢ 18 PR BRp gnsf The e e Bo & B doation,
wave | ergt Aftef 2.hoBrdTHeeplataC Bie@olvad &b i Rshdey for measurement at

barcoded pl ates and barcode readers. In a preferred
enbodi ment therexnaeted wene IengiBnt i ve net hods t he anount

of dat afOnghﬂ)?éjtr Eﬂ(iﬂgﬁe?ﬁ%ﬁl tﬁ*eé&éd p%t%%’gé&gfarcode readers.

enabl e the generati on ypi ca ter p
each specific cell type under the above descri bed

ulture conditiops. These profiles could than be used
rbarl%@fﬁrée K& gpt 8? aH%a%fuﬁhgn@H?gt'Y?eéfbeégo%Eh%I%Tﬂfémt of data

86tafdd BQingSaﬁ heYorRgtddds&nab Wio e (ernaBR! &id ?Eﬁeréﬁ%hﬁ?f typical titer

again woul d 1 ncrease the possi bl e nmaxi num t'hroug
pfofitasy 0§ @anh specifis. célhtyp@sender the deeve @¢scrbed cuttuteheonditions.

nb f I t ak d/ the ti f f th
Threc praffies ol e Bereddacgren e aviper Btingasiamients needed
threldrnssiatiicadthdy b fdlenbblecextPagiatics. t11as agai Wol®l increase
used to estinmated the titer potential of such Clones

heaponsifie inoRtiMupH BIrougRP WS eOdCh SBEUBr pot ent | a:
[EE kol LA EPIBF L, L B EOULAHE e

e sBRcHOR Sridiced tineg thicodedridede BBtLRY wouid esstabid iee W&teration of
i ndi cated, conventional techniques of cell biolo
e

it diter Pralendhat skl bel4edelo eatfmAch e dher Dhiential of such
#IS@E% ﬂﬁi&é@brﬁéﬁcél Mbd&IISK abbrddch M Pitdr o dBRLA head S 8SE€ final protein

concentration that the culture would reach before the first passaging.

The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of cell biology, molecular biology, cell culture,
immunology and the like which are in the skill of one in the art. These techniques
are fully disclosed in the current literature. See e.g. Sambrook et al., Molecular
Cloning: A Laboratory Manual, 2" Ed., Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y. (1989); Ausubel et al., Current Protocols in Molecular Biology
(1987, updated); Brown ed., Essential Molecular Biology, IRL Press (1991);
Goeddel ed., Gene Expression Technology, Academic Press (1991); Bothwell et
al. eds., Methods for Cloning and Analysis of Eukaryotic Genes, Bartlett Publ.
(1990); Wu et al., eds., Recombinant DNA Methodology, Academic Press (1989);
Kriegler, Gene Transfer and Expression, Stockton Press (1990); McPherson et al.,
PCR: A Practical Approach, IRL Press at Oxford University Press (1991); Gait ed.,
Oligonucleotide Synthesis (1984); Miller & Calos eds., Gene Transfer Vectors for
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are fully disclosed in the current literature. See
e.g. Sanbrook et al., Mdlecular Coning: A Laboratory

wokmeasis72nd Ed., Cold Spring Harbor Laborat or pCPERRS7/059663

Cold Spring Harbor, N'Y. (24989); Ausubel et al.,
Current Protocols in Mlecular Biology ( 1987,
updated); Brown ed., Essential Ml ecular Biology, IRL
Press ( 1991 ) ; Goeddel ed., Gene Expression

Technol ogy, Academic Press ( 1991 ) ; Bothwell et al.
Mesnmalien Hoelts f(3P8T); oBLier sk, AfeminglienofCeituBioteenajogy (1991);

FEIE R B AR G511 5 e Mg BressS ooy fpesey et al,

Kds.eQuttlre @Aﬁwﬁ’dl@éﬂéemaiﬂﬂ Evssr(esw)ostu(ﬁu@g«tém B"eﬁﬁ@rowth and
1990); McPherson et al CR A Practical
REPioSiSs A ﬁra@s@%rﬁspnﬁa%rlah Presseat QXi@dlUplverw PreSSS (1995);

Gbtoml A0BHICLSEL 18y SRR 4P EHind! WiBY 501 690); Curren
H?&?i&olsant Cstorastry Mdohml Wéley G| o, 0trex f(lmpba@,d)( VIiee1& Hauser,
b'e’gggg | nggmatd er}nggqlafeéﬂﬁ@s&eﬁgl, in: %ggclhng[;ql L\r@ g;' %n%Per ed., VCH,
W%iﬁﬁéin%hbsmd'\'tﬁ@ Rrids] FRthodkO87 )Enzgﬁﬂﬂ’&daﬁ Kéadeﬁ'ﬁlc’  Press, Inc),
Cell Go Apoptosis, A Practic ach,

ana $tarlaw eb@Iorad:IsUrAr\/téloslletsy Arralxyatary dB)ual méﬁﬁed et

al., eds., Flow Cytonetry and Sorting, WIey-Liss (
1990); Current Protocols in Cytonetry, John Wley &

PRasinveAtion (JeréraIRd HesWibéd dbovBUsRl beCastki Feadﬂx/ understood by
Engi neeri n& of Animals Cells, in: Biotechnolo ol
Oe

efermicer toethe. fallowingwxanules c6bichaare hﬁéebé/emcgeded merely for the

MRS or et T ¥l B EHer T & dne PEFssry fiBRan op are no
ihe&0ed (BNEmit ﬂ\ééii’nk/em’brg&ﬂ@ﬁyi{/vb%l descri bed above will be
nore readily understood by reference to the foll ow ng

exanpl es, which are hereby included nerely for the
purpose of illustration of certain enbodinents of the
present invention and are not intended to limt the
EXAMPLES i n any way. EXAMPLES MATERI ALS AND METHODS

MATERIALS AND METHODS

Cell Culture

All cell lines used at production and development scale were maintained in serial
seedstock cultures in surface-aerated T-flasks (Nunc, Denmark) in incubators
(Thermo, Germany) or spinner flasks sparged with a mixture of air and 5% CO
(Wheaton, USA) in specially designed incubator rooms at a temperature of 37°C.

Seedstock cultures were subcultivated every 2-3 days with seeding densities of
2E5- 3ES5 cells/mL. The cell concentration was determined in all cultures by using
a hemocytometer. Viability was assessed by the trypan blue exclusion method.
The cultures originated from master, working or safety cell banks and were
thoroughly tested for at least sterility, mycoplasma and the presence of
adventitious viruses. All operations took place in air-filtered laboratories and under

strict procedures complying to ‘current Good Manufacturing Practices (cGMP)'. All
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Cell Culture Al cell lines used at production and
devel opnent scale were maintained in serial seedstock

w@eos08833 i N surface-aerated T-flasks (Nunc, DeeiBEP10)7/059663

in incubators (Therno, Cerpany) or spinner flasks

sparged with a mxture of air and 5% CO2 (Wheat on,

USA) in specially designed i ncubator roons at a

tenperature of 37C. Seedstock cultures were

subcul tivated every 2-3 days with seeding densities of

CES pardciion egligiwereneulssed i orrsiaangt ther aaeposition proprietary to

cul tures by using a henpcytoneter.
%Iséﬁ ﬂ’%@ﬂﬁ%@ Eﬁsessed by the trypan bl ue exclusion
met hod. The cultures originated from master, worKking

or safety cell banks and were thorough[@%,test ed for at
p@b\émegtmﬂwmg reaerebeas RECtaiNg (Rietelr 6% infeeessr were generated by

Qg\ﬁﬁmr?ﬁéf%@g?’g[)or a?s coht alﬂﬂg Jéoélﬁzotdﬂ%]( @fo Qr\nto CHO cells.

air tere orres an er StrIC
Staipé yeellg pools ¢polyelohalGeel mtbpwémns)rwem I'gemeirateelsby applying a

roduc ion cells were
HEIBCOm REPGai T SDEmS<El O BPeRIaed: Br ewiFTeRh Epgie!: Selecton
PE 28 t‘o@ug | R bl—kb 'E‘:éﬁs RISy NpTE sté‘c‘ﬂB’H'rﬂéFHerRM@rﬁ %&f8ced enzyme

eln o nterest) were generated by s
acfantyf&otemgobBb)@n'gdBO%Meai|51$9(@) Bmaancodl ng t he
protein into CHO cells. Stable cell pools (polyclonal
cell popul ations) were generated by applying a
SeIs Ueqrs@f,,ségedure such as the one described in
Sautter and Enenkel: Sel ection of hllﬁe pr oduci ng

AeFA@&é(&ﬁ@awKC@@It@btﬁ%ﬁ?STM&A vty rﬁ@d@&ate@fm)iyfw cytometer

Gt AT S SR B 8 PP  atarmac co

AbgBAkidy Bﬂrtsmist u&’@ﬁﬁdal&@@%r@yé@h@@mhfyeAuA@deamdrf(Coherent)
Eﬂlse proceSS|ng sort enhancenent nodu and

€3 Pa I‘Naée‘ﬁﬁ%i tliasgr lQHtPUR/\B@,W%é’@Sf%RO AWY} Yéghkle cells were
P8 e OB A S g g o
sedttes (Eé?@é) vs. side scatter (SSC). Sorted cells were deposited into 96-well
microtiter plates containing 200 ul growth medium at two cells per well with the
automatic cell deposition unit. For sterile sorting the tubing of the cell sorter was
cleaned and sterilized by running as sheath fluid for 1 h each of the following

solutions: 70% ethanol, sterile H-O

HTRF assay

‘HTRF” assays are “homogeneous time-resolved fluorescence assays” that
generate a signal by FRET between donor and acceptor molecules.

The donor is a Eu3+ caged in a polycyclic cryptate (Eu-cryptate), while the
acceptor is a modified allophycocyanin protein. Laser excitation of the donor at
337 nm results in the transfer of energy to the acceptor at 620 nm when they are
in close proximity (690 A ° ), leading to the emission of light at 665 nm over a
prolonged period of milliseconds. A 50-Is time delay in recording emissions, and
analyzing the ratio of the 665- and 620-nm emissions minimizes interfering
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sorted by setting a gate including all single cells
according to a dot plot of forward scatter (FSC) vs.

waeeae/nssat ter (SSC). Sorted cells were deposi t BOI/EP1007/059663

96-wel|l mcrotiter plates sontaining 200 m growh
mediumat two cells per well with the automatic cell
deposition unit. For sterile sorting the tubing of the
cell sorter was cleaned and sterilized by running as

sheath fluid for 1 h each of the follow ng sol utions:
fraoreseenarofronsther media-aa WNRRIrad Shupropniares. he sgjectdne content of

55 IPEE PRS0l B RRe et olR BBREFoaRE Nl ahfifbated o anti
Romeaulges anfibedy epecifitallyabibddy ©agrRAFE regiopoand Y€ lprésented upon
cryptate (Eu-cryptate), while the acceptor is a ,

RHEing & He @ﬁﬂé@‘éﬁtﬁanfh@ p8et erefuctaydylecplithyman GG antibody

. I . J i. fer f

PRSI bifiting e BB b Shafl yaIdcAEa 8/ 0P ackBitofto complete
treozomplex. T6@0agsay) fol,rmlaEaglbwg the gbl’?:tiem' clsa‘sIantypg drit;%;btjies in the
at 665 nm over a prol gnge riod, o 1| |1 seconds.
SIS TGk o oA Paoes HERGE deTenileana. anal yzi ng

5 ) P o S
R R naY o, BEomRsy GFd MIb EUERAGE detbeatorm under
strende opdrutieans. 196-detl eplatasheortairtirgtsingle | gglist yneetransferred from a

ibodi ' | t . ' h - t at .
EARS 00k 8 drbadiiriathe HRAIR At sotiySts BRdiuds franster of single
Blafsl Mdnt ahkh@chiBatof 08 Nar ok MiteSEndtedlcUBRirdHRERIOA sample
of the anti bod%1 to the I/%Smeroduct, while anti hunan

rej@aentingoltﬁﬁss aoi 2:68al(v e reyliure vielispe is irgAoved from every
SR A RoELLEY 5500 PRtfis PR, FRIRU! sy Petopes back o

tneoifhcabéﬁdb.oﬂh@Spip'béttilﬁggemﬁlihéurrﬁixﬁ@@amplatand HTRF® reagents in 384-

concentrations well below 1 nmg / litre. The HTRF(rT)t

wel plates apdrtrasisierg tamatorthe sjoragedieieldar picybatiomdifter 2 hours the
r -

Bl S o he E3p e BP MheeshEmenPalBpy oy SrERR0 nm. Sample

tracking ¢s answret dystsrdodeat plzdtoand Phecaxiaf teaders. schedul es

transfer of single

Anti h IgG (Fc) conjugation to Europium cryptate donor

The antibody was first dyalised in phosphate buffer 50mM pH8 and concentrated
to 1Tmg/mL using Biomax tips (cut off 30 000 M.W) from Millipore. The antibody
was then reacted with N-Hydroxy-succinimide activated cryptate for 30 minutes at
room temperature in a molar ratio of 15 cryptate / antibody. The antibody cryptate
conjugate was finally purified from the unreacted fluorophore on a G25 superfine

gel.

Anti h Kappa light chain conjugation to D2 acceptor

The antibody was first dyalised in phosphate buffer 50mM pH8.5 and concentrated
to 1Tmg/mL using Biomax tips (cut off 30 000 M.W) from Millipore. The antibody
was then reacted with N-Hydroxy-succinimide activated D2 for 1 hour at room
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plates fromthe incubator via an airlock into a
sterile environment. A sanple representing |ess than

wWQ@28088873) of the culture volune is renoved fPONERNET/H59663

supernatant and diluted by3a pipetting unit while the
cells are transferred back to the incubator. The

pi petting unit then m xes sanple and HTRF(r) reagents
in 384- well plates and transfers themto the storage
hotel for incubation. After 2 hours the plates are

taseeratwetineg medareratioge! el Jrantivedyat heemtinadudl eoojugate was

BRI A3t Ay & U R0 BRIGES SoReh®od ™

Eur opi um cryptate donor The anti body was first
dyal i sed in phosphate buffer 50nM pH8 and concentrated
to 1ng/ nnL using Biomax tips (cut off 30 000 MW from

%Mfl%q" The anti body was then reacted with
OXy-succinimde activated cryptate for 30
m rolfodis ;aiatfommermmm@tHREFibasednmbasuneahérusccff g% antibodies in

tate / nt| bq T antl tat e conj ugate
e B ARSI CHORI RS ST SaBAMENkor ophor e on
a &5 superfl ne gel. Anti h Kappa light chain

conjugation to D2 acceptor The anti body was first
EI'ggallre d&dshows s ishiaematiafof dne a‘mmq‘me éarhnsecreen set up used. The

u%ﬁ;{; &t 88 iR B0 A0 B BNl BS i SiLWRH sHBsequent to
WAUS Blsdidr siaytes U méﬁd@ﬂloﬂﬁwy@t afdebduredr EuhRemate the titer

roontenperature in a nolar ratio of 5 D2 / anti bod
measdramenigyoqoRred i) adeulleawpsnated anagngiuini @ B84-welb rmat to allow

bR PP e SRR G B PP HB OB b s

measurements of 1gG antibodies in cult ure super nat ants
of CHO cells in a sterile_ environnent. ure 1B sh

facoutueinine RSy Phusincaine @mpejoat HERF cassany msiead of the
lé’lé?lglg gp;&ﬁ;%@lgﬁél glg@mg)rr?&ﬁmﬁ%'s%lqg): cél‘l‘%dﬂﬁét%'ﬁ%sw@e analyzed for
antibody production with both assays S|de by S|de (Figure 2). In addition it was
assessed how a shift from the current 96-well format to a 384-well format would
affect the assay performance. Figure 2 shows a good correlation between the
three assay formats for all cell populations over a wide range of absolute antibody
concentrations from 0.025 to 10mg/I. Overall, any productivity-based ranking of the
CHO cell populations based on the 384-well HTRF format gave the same result as

employing the original ELISA format.

The 384-well HTRF format was automated and linked to a source incubator
holding 42 96-well plates containing cell clones. A layout of the immediate-early
clone screening platform is depicted in Figure 3 The platform consists of a
Freedom EVO 200 basic module (Tecan, Switzerland), a pipetting unit consisting
of Te-MO-96 3/5, Te-MO WRC and Te-MO Refill stations (Tecan Switzerland, an
Ultra Evolution Reader (Tecan), a LPR240 Karussell (Liconics), a Cytomat 2C
Incubator (Thermo) and a computing unit (Dell). The incubator sequentially
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FACS- based single cell deposition were neasured.
Furthernore the titer neasurenents occured in a fully

waniososusesd nanner in a 384-well format to al | ORCT/EP2007/059663

hi gh-t hroughput primary scsgening for high-producer

clones. To evaluate the feasibility of using the

descri bed HTRF assay instead of the classic ELISA

several |1gG producing CHO cell popul ations were

anal yzed for antibody production with both assays side
presentrd alEptaies thrpugh anaaiiock 4o the centsalaypetdisg dinftowese a sample

OO ieh G0 T, SR Blen? Suatekghr PR ahCaftaE B Step ail further
BN @ORd peer ¢ B8Lwehst Bedfplédewehy eecdzi@y with donor and

formats for all cell popul ations over a w de range_ of ,
aecenton @'HH@WSO@J?UEW@rﬂ"HB@"ﬂ%r%a‘ﬁSd/M@r@. ipowpatgd i@rn%}npurs prior to

Ny Rr = edqr, -

Rl B AL 40 80l A wing e
FACT S heofinare (Teaint SwitearEnalyl Mdis hechedulna adllolddSATRF-based
format. The,. 84.-vve]LI HTRF format was aut onmat ed and .

prinQly QUARtGPBeTPR: dBaPel HBIER SQUEP Siflesiin HPRoKEnately 12
RO RIS tharf| X888 thé\abAnPiy scfi‘faeﬁ Ifore than 4000 monoclonal cell
I mredi ate-early clone screeni'ng platformis depicted
limesFifqruaeti@®dyhee@iction dnna cinglé sus. diheacrrerid o Ey@O0Fould also

PO A T T Ty R—
fleaklrstBettS sy Bvid a8y, tABdesenbsd bU%rﬁéﬂ@H@dr@éhiRQ%ﬁform could

(Tecan), a LPR240 Karussell (Liconics), a t omat .
peclusthesr extendedolp sateen Ot supemakants e Imonohenal cell lines

L equential l ypresented all plates through an
gﬂﬁH@®§§D§@'the central pipetting unit, were a sanple

of the each culture supernatant was taken. After an

initial dilution step all further reactions took place

in 384-wells. Sanples were incubated with donor and

BSQRMLOE osol utions in four serial dilutions. Plates

wer e incubated for 2 hours prior to neasurenent. The

Al adrh ateoh immsediptel @arhescreeninghef maxodiomalt@ldQueglisyiroducing an 1gG-

d3eRan ISRl | owed HTRF-based o one TS

Genes encoding an IgG4 type antibody were transfected into CHO DG44 cells
growing in chemically defined serum-free media and stable cell pools were
generated by selection with neomycin. Cells were subjected to FACS-based single
cell cloning including the use of autologous feeder cells as described above. After
a period of time of 15 days post single cell cloning, 42 plates were transferred into
an automated incubator and the immediate early clone screening program was
initiated. Supernatants of all clonal cultures were taken every 3 days and the
antibody concentration was measured by the described HTRF assay.

Figure 4 shows the results for 16 representative clonal CHO cultures (panel 1 — 16
as indicated) as they grow up from single cells in 96-wells. For most cultures, titer
curves indicate that they enter exponential growth phase at around day 15 post
single cell deposition (such as clones depicted in panel 4, 11 and 14). However,
some cultures demonstrate faster growth kinetics as the antibody concentration
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anti body quantification from42 cell culture source
plates in approximtely 12 hours. This would translate

wo eooslzisabi ity to screen nore than 4000 nmonocPOIAEP2007/059663

cell lines for antibody sec#etion in a single run. The
current throughput woul d al so all ow anot her i ncubat or
unit to be screened within the sane day. Assumn ng
titer neasurenents every third day, the described

aut omat ed screening platformcould be further extended

has abready roacicg @ eaaleval bepreerpdayonamnd day 129, i(sush as clones
I LE 2 Autonated i medi ate early
é%&géerﬂa]ﬁg)oai%’ nal CHO cells producing an IgG 4
sy thré@cﬂmvéguetSemeceweagy axpbOéHtidl )g@@w&ﬂbhb@@l)at the last point
e

wer e transfect into CHO DA4 cell s %jovvln%
eh@ﬁaéawqr@eraéﬁu%as§&%¢meﬁﬁwaﬂ@ ang dBl-e cel |

RPEASH MR e et oaﬁr‘éﬂggé( Hase ‘o!f%ﬂpﬁﬂl =S z{k%ﬂ%/&r the&rhé& frame for

wer e subjec sin clo
theclsemcngntMCedereoftheudeﬂ;crgmds sémpda\roudrdaldrmb&s the generation of
descri ed abov fter abgerlod of

plles g

f 15.d )
i LSk peotles hal 6eidob8 disedt 1o eslinares theismppiaptial of such
bl%@s E{Hwa@h‘érﬁﬁﬁéél%baélﬂﬁg Vﬁfgr@é@w )yh@r| iAtrReS¥ e flnal protein

cl one 'screenin rogra Init'ated. Supernatants of
edhcatitratian toai ﬂwarcm@uveaweutohneenh oeforg tBedmstsoa@sagme
anti body concentration was neasured by the descri bed
HTRF assay. Figure 4 shows the results for 16

TREE S@baldevorst@nal h&WiOtis! inwnegiatdasglly Iscred®ngs concept can
i ndicated) as they grow up fromsingle cells in

gstlm@w'sb betyeendygh @Uﬁt'QWe@OdtJC@re¢|06G$ veeidiynane gnables to include
ter hase at around day
&E}%B Jands 'l ep | ! Or{;( % e

S|ngle ce <h as cl ones
depicted in panel 4, 11 and 14). However, sone
cul tures denonstrate faster growh kinetics as the
antibody concentrationhas already reached a pl at eau
g tween day 15 and day 25, (such as clones
eplcte in panel 8 and 12)
Automated immediate early screening of monoclonal CHO cells producing an IgG-

1 type antibody and further subcultivation in MAT6 wells and comparison of
productivity in immediate early clone screening and MATG6 scale

Genes encoding an IgG1 type antibody were transfected into CHO DG44 cells
growing in chemically defined serum-free media and stable cell pools were
generated by selection with neomycin. Cells were subjected to FACS-based single
cell cloning including the use of autologous feeder cells as described above. After
a period of time of 10 days post single cell cloning, plates were transferred into an
automated incubator and the immediate early clone screening program was
initiated. Supernatants of all clonal cultures were taken four times every two to
three days and the antibody concentration was measured by the described HTRF
assay.

Clones were picked at day 17 after single-cell deposition, expanded into 6-well
plates and subjected to titer determination during three passages. Clones with
high titers in IECS showed also high titers in MAT6 scale with four of the five top
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Sone cul tures have just entered early exponenti al
grow h phase at the |last point of neasurenent (such as

wa@b@s®sisdepi cted in panel 9 and 13). | n case iPCI/BP2007/059663

desired to limt the nunbensof sanples taken and/or
the tinme frame for the selection procedure, the

descri bed setup woul d enabl e the generation of typical
titer profiles that could be used to estinated the
titer potential of such clones (mathematical nodelling

elepes daging Wandicabin bath Farmaésinkhe klatd ishawnpindliigira 5 demonstrate,

PG B bl anutl b 1 Bt PEFRHRRY RRES clor® screening

tomagt arediearthey p@@ér&%lnidﬂghéqm‘vﬁrt emnatédsmbncubabl production cell
bet ween hi gh and | ow producer clones rapidly and

WRihice SlighoPioslectior: r@fﬁﬁ@nﬁ%@gﬁ&erépe@!'%ﬁ@e'ﬁﬁ sugh &s antibodies.

primry screen. EXAMPLE 3 Automated i mmedi ate early
screeni ng of nonoclonal CHO cells producing an 1gG 1
EXpRIE body and further subcultivation in MATE wells

C arls of oduct|V|t |n|
@Hgm Wasreeniis & monedoBaLaND & e pgesing an lgG-
gﬁﬁb&@dy vvere transfected into CHO D44 cells
gr owm ng I n°'chemcally defined serumfree nedia and
Sieabk encedingoan|igGidy pe gatibody @de tbnyansmoé@i irtjo N&@ leells growing in

BERTCEN: deeoh sl S RS ot il 690 oo, afie roenerated by

§@Ibb§orﬁﬁntﬁ|ﬁ‘ﬁﬁmm¢ aRE PUPomHEiheCefls B s0Bjeefed to'TBAOQS-Hded single
{S post single cell cloning, plates were transferred

oit eloaingaes raepd ncuetartsls and mﬁt@oﬂﬁﬁéﬁthﬂ e Adtgr layperiod of time

éf 53R PR, g PLCel BPOITER Az bl s BRERR, RS putomated

tri@Ubstdda)aadartHet e maliate 0 @arlgo rtsiyg r@dreenmgaspm@mur @I initiated.
y the described HTRF assay. Cl ones were picked at
§¢p9maéant§|ﬂfg|aa cepal Gélﬂéf@ﬁt fkeh taksip vaed 3 ﬁ"?MS@%Ithe antibody

concentration is measured by the described HTRF assay. Clones are ranked
according to these data and subsequently a selection of clones is picked,
expanded into 6-well plates and subjected to titer determination during three
passages to verify the previously obtained data.



10

15

20

25

30

pl ates and subjected to titer determ nation during
t hree passages. Cones with high titers in | ECS showed

w@b®e/okisgh titers in MAT6 scale with four of tPer/fP2e7/059663

topcl ones being identical i3am both formats. The data

shown in figure 5 denonstrate, that the titer curves
nmeasured with the described i medi ate early cl one

screeni ng concept predict the potential of the newy
ener at ed nonocl onal production cell lines for high
LAMS i on rates and yield of therapeutic proteins

such as anti bodi es. EXAVPLE 4 Automated i nmredi ate

early screeni ng of nonocl onal NSO cel ls produci nhg an

| 9G. A rhgpedasttsehagdiyig G esorassceitiradtetifed 8@thé YalRwing steps
anti body are transfected into NSO cells growing in . =
cheni cald-yDgepsiieg sikgl kel 2xnieRing anaraeiapplingnest in individual

pool s are ' wi th neonycin and
pur omyci n. g@?[@kgﬁegﬁﬂgﬁ@%gg%&d FACS- based singl e
cel | cl dni Cgltasngdrccellzefdr ahleast ene dbg, and net hods
secti on. ter a period of ti

of 15 _days post singl
col | ol Sni REMOyNd Pl @iugt o the RAWFE G9™ eagh gentainer before the
aut onat ed arubatosssaBdd e isTRRE at e ear |y cl one

screening programis initiated. Supernatants of all
cl onal «ll Meassriag éhae akenntotihg @Foteiy of mtereshin each aliquot,

ant i body cgncentration is asyred by th escri bed :
ITRE sy SHECORB ok 4Shotaaa 10 dte Bt o" proel fispgured in the
and subsequpbivaaf@ldgict i on of clones is picked,

expanded into 6-well plates and subjected to titer

determi nation during three passages to verify the

G Ristdf PR Worabir, Divdergfh, J AR Bhpytis ot teast 260

st epsneasukENOSist WBInS | 2dhaurs ebrsferatily 608 Aeadupsabgisnwithin 12
of interest in individual containers in a culture
nedi uRPuTs, mﬂr@uprﬁgrah*ﬁé 2800 s megsuggMeRigs Wi aay,hoyrs, most

Re?Wéf@&gg?%ﬁgbgﬁieﬁo@%etaeSre%'érﬁtg i€ 15 HIT§ach

cont ner

3. A method according to claims 1 or 2 wherein step ¢) is performed in a
sterile environment with class A particle load of less than 100 particles per

m3.

4. A method according to claims 1-3 wherein at least one step is performed in

multi-well plates.

5. A method according to claims 4 wherein at least step d) is performed in

multi-well plates.

6. A method according to claims 4 or 5 wherein the multi-well plates are 96-
well plates or 384-well plates, preferably 384-well plates.
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cells are passaged the first time, d . Measuring the
anount of the protein of interest in each aliquot, e.

w®ei0808i8My) cl ones according to the anount of pPOL/EPIN07/059663

measured in the respectivesaliquot. 2 . A nethod
according to claim1 wherein the throughput is at

| east 250 neasurenents within 12 hours, preferably 500
nmeasurenents within 12 hours, nore preferably 2000
measurenments wthin 12 hours, nost preferably at |east

4000 Aeasthaoshaerasding toxclpig 4:6 wherainnatepd) iadesicameg in 96-well

ster PR AT SRS R Shen i PRI oad of 1 ess
t han 100 particl es per n3. 4 . A net hod according to
claims 1-3 wherein at | east one step i erforned in

mul& i ABeInogl Qftsedecting cel GRnaRR AR e et BY 1S (llawiag gteps:
wher ei n tdéﬁ rtmi‘sg\%lé’)ce'llé e‘?@?%s%ﬂﬁgi %{Bbt%'iH'oéﬁ |g‘ﬂé°rb£t in multi-well

pl at es. cor di
wher ei n theomtalrtersweialceblcattwse raediudf- wel |l plates or

384-wel | pl at es, abl 84-wel| plates.7 . A
method doBrarasing b derves od kg S HBass i <
per o | a8 Lo Al S RaBrSlo 4F REBLRITeC

in 384-well A net hod selecting cell
cl ones cdqasaqmaaﬂlaﬂpdram;zfetrheg fseld rmmuthgelitcept;—unesrs from the incubator

oy est KAl el it S SRE TR oA b MgHlass & partile load

medi um b. oPI@%Nf%rﬂﬁlO(Db@rtﬂﬁés! N@f@nga | cultures up to
10 times ¢ . transferri ng said multi-well containers
e

to an i s uFRI0@YiINg @n. aliselg chueanqltylre franseach confanard
mul ti - W%l | d‘ﬁfﬂ% aﬂhgesra%;glég@y@ﬁip’eﬂﬁﬂﬂjﬁlﬁﬂ}vhile the cells are transferred

back to the incubator,

g. Mixing the diluted samples and the assay reagents into another
multi-well container,

h. transferring the multi-well containers of step g) to the storage hotel
for incubation,

i. Moving the multi-well plates of step h) to a reader,

j.  measuring the amount of the protein of interest in each container ,

k. whereby the throughput is at least 250 measurements within 12
hours, preferably 500 measurements within 12 hours, more
preferably 2000 measurements within 12 hours, most preferably at
least 4000 measurements in 12 hours.

9. A method according to claim 8 wherein sample tracking is ensured by
barcoded plates and barcode readers.

10.A method according to claim 8 or 9 wherein the number of passages in step

b) is 0 and step e) is performed before the cells are passaged the first time.
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via an airlock into a sterile environnent having cl ass
A particle | oad of |less than 100 particles per nB, e.

WO 20080318g3 an al i quot of the culture from each PCT/EP2007/059663

container, f . diluting thessanples by a pipetting

unit while the cells are transferred back to the

i ncubator, g . Mxing the diluted sanples and the

assay reagents into another multi-well container, h.
transferring the nulti-well containers of step )

t hel 1sAdna¢@dhaﬁcardmcrto|q4@m§a8 itord 0 wherawname@ulwell plates are 96-

reasulth '%tﬁé%h?féé“%e'%@?%’%%%f%%33?%4 WIS i

each contai ner . Whereby the throughput is at

| east 250 rreasurerrents within 12 hours, preferabl@é 500
med2uPREOS aGaoRiing 1o aRitISsS Qi avhsreinesigppyR) 0 ®) are performed

rreasur r%étb@'aﬁ’md%gﬁ%ﬁﬁ) j) %gébe%ﬁnégﬁﬂ%ﬂ Rell d;ﬂé‘t%%

4000 neasure I'n od accor
to claim8 wherein sanple tracking is ensured by
barcog ed plates a d arcode re

A h
P dok BiTToD Aearding oMo SRR TR b erTyp! Step a) have been
passagg ﬂ’eﬁteﬂt\ﬁﬁh %}1 é>§pr@s§8ﬁ| vekRp c%htélﬁlngeénéeq%%i interest in order

before the cells are passaged the first

met hotd exgressiamyotein of miteres8 to 10 wherein the
multi-well plates are 96- well plates or 384-wel |
pl ates, preferably 384-well plates. 12. A net hod

acepr g Maticd akébrafhgBtd elalh Mer B Wheh&Rstha) sihgleedelRr Bave been
perfornmed in 96-well” plates and steps g are

per f ogererated Bpasing flugreaeence a@lvﬂtﬁﬁﬁﬂ)éoﬁm Ay @by limited
cl ai mﬁ e 12 wherein the cells of step a) have been
transtected with an expressi on vector containing a

gene of interest in order

15.A method according to claims 1 to 14 wherein the culturing time in step b)
of claim 1 and the time between one passage and another in step b) of
claim 9 is between 1-60 days or 1-30 days or 5-60 days or 5-30 days or 10-
60 days or 10-30 days or 5-30 days or 5-25 days or preferably 14-25 days.

16.A method according to claim 1 to 15 wherein the aliquot in step ¢) of claim 1
and the aliquot of step e) of claim 9 is from the cell culture supernatant.

17.A method according to claim 16 wherein the aliquot has a volume of < 20ul,
<10ul, <5ul, preferably in the range of 0.2 — 5 ul, most preferably 0.5 — 2 pl.

18.A method according to claim 16 wherein the aliquot is < 2.5% (v/v) of the
cell culture volume and wherein the detection sensitivity of the protein

measurement is at least 1mg/I.

19.Method according to claims 1 to 18 wherein the cell culture medium in step
a) has a volume of 500pl, 300pl or preferably 200ul.
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to express a protein of interest. 14. A nethod
according to claiml to 13 wherein the single cells

whame/o0been generated by using fluorescence actPUHERIH07/059663

cell sorting (FACS) or by Bdmted dilution. 15. A

nmet hod according to clains 1 to 14 wherein the
culturing tinme in step b) of claiml1 and the tine

bet ween one passage and another in step b) of claim?9
is between 1-60 days or 1-30 days or 5-60 days or 5-30
days or 10- 60 days or 10-30 days or 5-30 days or 5-25

O ROt 8 e T.i JOWRRlEIR R paghent step s

cl al npérf@nmded hey abhqeetyek Sihked elmefunetsorbest léssfalyOfQELISA) or
the cell culture supernatant. 17.A method according t
cl ai nPHEERARBt &M horganegqyst timgs eaokyg%ﬂgor&rscencmmssa& (HTRF),

10m , ' Iylntherangeof02-5m

nost B ?ﬂaba}gl?@p@ﬂ:gb . 18. A nethod according to

claim 16 wherein the allquot is < 2.5%(v/v) of the

cel uIt e vol u wherein t det ecti ,
sertdi B piathon aeaETpBol G o dduiReRD f38 ATREaggsay comprises
1n9/'d?tje%t.oﬁ/%hhséd.ega%ete@qoto claims 1 to 18 wherein

the cell culture nediumin step a) has a vol une of
500m , 30O0the loe pprteff dg@kype aotiddiegand toret hod

accor di to. im1l 9 V\,herel t he measur enent
step isrtge??'gﬁhéba'ﬂffiqp ﬂ%t'tl’c? &2d i muno- sor bent
assay (ELISA) or preferably an honogeneous

time-resol ved fl uorescence assay (HTRF), preferably by

HTR2. Aanethadnegaesding de elaimng! M@eéelautheﬂpt@m@neamimws are anti h
HTRE. RS 2t of YBhIGBRR 5 0b o AR08 he? iR bR A Yappa rignt

|'i ght clehiniconfifgated ¥ D2 adittedmdl es

23.A method according to claim 1-22 wherein the culture medium is serum-free
and /or animal component-free and / or protein free and /or chemically
defined.

24. A method according to claim 1 to 23 wherein the cell is grown in suspension

culture.

25.A method according to claim 1 to 24 wherein the selected clones represent
the top 30%, preferably the top 20% and most preferably the top 10% of
cells measured to express high amounts of the protein of interest.

26.A method according to claims 1-25 wherein the method is further
characterized by the use of autologous feeder cells.

27.A method according to claim 26 wherein the feeder cells used are hamster
cells when the deposited cells are CH- or BHK- cells and wherein maus-
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22. A nmethod according to claim2 1 wherein the
detection anti bodies are anti h 1gG (Fc) conjugated to

waEoep318m cr ypt at e donor and anti h kappa | i gheCT/RR2007/059663

conjugated to a D2 acceptouno 23. A nethod according to
claim1-22 wherein the culture mediumis serumfree

and /or animal conponent-free and / or protein free

and /or chemcally defined. 24. A nethod according to

claiml to 23 wherein the cell is grown in suspension

cul t ufyelorsa gefie@re dsad asr igedgr colls whiem thetdepmsited cells are NSO
mherebg the selected clones represent the top 30%

prefe y the top 20% and nost preferably the top 10%

of cells nmeasured to express high amounts of the

prote| n of interest. 26.A nmethod according to cl
1- 28. g}eéhqq @seoriInda §laim 3G ﬁér27cmémemezé'§p9§'ted cells are

t he ugl ng nat%%rggé’rg% SERSEIO ?ﬂbé? F'E)%?‘ mL tanedlum.

accor wherein er ce use
are hanster cell s when the dep03|ted cells are CH or

el ereln e cells are used
oo mEE B R FooUErlen B! botei INBisTas o8 therapeutic

28 A BRritbpd according to claim26 or 27 wherein the
deposited cells are grown in the presence of 100 to
200 000 feec/er-cells per ni nedlun1 29. A net hod of

8 er ej rot ei,n i nter s, a . :
B tieftod) AGeaiding 36 F6ifis 1oes autdlel] B3 wisSighyjisaan antibocy.
1 29 é@t@écﬁélw 4 RrerBpotiwd é‘ntllbbo@'n ant i body, especially a
t herapeutic "anti body. 3 1. A nethod according to claim

1-30 wherein the deposited cell is a hanster cell,
€. B4 .Weﬂ{odBmo“rﬁfnb'to claim 1-30 wherein the deposited cell is a hamster

cell, e.g. CHO or BHK cell.

32.A method according to claim 1-30 wherein the deposited cell is a mouse
myeloma cell, e.g. NSO cell.

33.Method of increasing throughput in cell line development by using a method
according to claims 1-32.

34.A method of producing a protein in a eukaryotic cell, e.g. a mammalian cell,
under serum-free culturing conditions characterized by the following steps:

a. Generating a eukaryotic cell which contains a gene of interest
encoding a protein of interest,

b. Cultivating the cell under serum-free conditions, which allow the
proliferation of the cell,

c. Deposition of single cells in a multi-well container, such as a 96-well
plate ,

d. Cultivation of said single cells optionally in the presence of
autologous feeder cells,
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32. A nethod according to claim 1-30 wherein the
deposited cell is a nouse nyelonma cell, e.g. NSO cell.

w@oskktshod of i ncreasing throughput in cell |PEEEP2007/059663

devel opnent by using a nethkod according to clains

1-32. 34. A nethod of producing a protein in a

eukaryotic cell, e.g. a mammalian cell, under

serumfree cultuhng conditions characterized by the

follow ng steps: a . Cenerating a eukaryotic cel

vvhl ch cent @reening &t Clsmal Fels eecowting do regyaone of dhe methods of
|nteresEmJﬁ qygtlvatlng the cell under serumfree

condltlons ?éh dllow the proliferation of the cel

c . Depdsi Cufivafifg $h@@bp?30% |pﬁ‘efefﬂatﬁyﬁhlé ttbp WOPA and most preferably
container, such as a 96-wel| plate , . Cultivatjon
of said siH# t@pcla(p%sOfo?ﬁ'?%tﬁglqeyslrﬂe@%eﬁrt@@(ﬁé%s%h'gh amounts of

aut ol ogous b Screening the clonal cells
accordi ng Er[)ee@r%élggjz rttgret%ﬁe nmet hods of clainms 1-33, f

. Cul ti vat Hagvastiagttiop pBotésn girinfeeestd.y. bhsepantiddbendls from the
nost preferabl gar?g top 10% of selected cells neasured
to expr essSWP?jﬁa @Rfs of the protein of interest, g

Har veg{ i PGng‘T%efPfe%r%'téln%ff i8Rt est e.g. by

separating th [l's fromthe supernatant and h.
Purifying the protein of interest. 35. A nethod

"0 Do B0 I B8R A SR8 et £ Fherest s o
cl ai mexbnind® pHoRYIgI N the protein of interest is a

36.A method according to claim 34 or 35 wherein the protein of interest is a

therapeutic protein.

37.A method according to claim 34 to 36 wherein the protein of interest is an

antibody.

38. A protein product produced by any one of the methods described in claims
34-37.

39.A method of selecting a producer host cell line by using any one of the
methods of claims 1-32.

40.A producer host cell line selected by the method of claim 39.

41.A producer host cell line according to claim 40 wherein the host cell is a

eukaryotic cell, especially a mammalian cell.



therapeutic protein. 37.A nethod according to claim 34

to 36 wherein the protein of interest is an anti body.
w@B008v0prsas ei n product produced by any one of tPEI/EP2007/059663

met hods described in clainm34-37. 39. A nethod of

sel ecting a producer host cell line by using any one

of the nethods of clains 1-32. 40. A producer host

cell line selected by the method of claim39. 4 1. A

producer host cell line according to claim40 wherein

t hethbsproglecer hestacellikae yascolingte claigpéddiwnergimthe host cell is a

o o1 o o Puek ThREOEl sk BbpSiiatoicliof BF Bk 881 or a nso

nousec@yel oma cell, especially a CHO or BHK-cell or a
NSO cell. 43. Use of a producer host cell |ine
according to claim40-42 for biopharmaceutical protein

mangf BGEUTdM% producer host cell line according to claim 40-42 for

biopharmaceutical protein manufacturing.



