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POLYCLONAL PROTEIN FI ELD OF THE | NVENTI ON The present invention relates to
t he produc conbi nant pol ycl onal proteins, suc from

t he |mmnoé*ggbglg{ur?ﬁjguperfamly, e.g. soluble or menbr at}é\@)ol‘%gﬁ%?%l?ﬁs of B
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site-specific inte OF _THE | NVENTI ON A nunber of diseases
such as i MEEEPP(EGE%NEE%‘E%%a REE%%@P'@NTSERY%?FAIC?WFIN her api es.

Monocl onal anti bodi es have generally not been successful against all of
these targets, partly 10due to variability of the conplex targets and
adapt i ve mALBtOFOME IDVENTEOYet protei ns causi ng i mune escape from nonocl onal
anti body recognition. Pol chl onal anti bodies on the other hand are able to
target a HF%P?F'FQW‘"B'F"WI%QWFE" thg Paelugtion of gecompinanfipplyslaral PrpiRinse FicR 2sor
cancer celprgeinrgo thepolmumbgoialin amnterbmdy, @sg. salvige bhaeibghe sturprfolbabifisi t y of
retai nigng oﬂ‘?TcIelVﬁeEé/ptérE‘ dsihg p?dﬁ%&’%on%fysté% WHRRA b iRl deRor sk Bbddrer ent

comer ci al %P qva I'e pol'yclonal "anti body therapeutics exist including: 1)
normal hufBReP nogl obulin isolated fromthe bl ood of normal human donors;
2) human hyper -i mmune i nmunogl obul in derived fromthe bl ood of individual
human donors carrying anti bodi es agai nst a particul ar disease target, e.g.,
a virus, MCECERQMOET@E/IWLEEWDNhave encount ered either through infection or
vacci nat i on and d) ani mal i mmyune i mmunogl obul in 20deri ved fromthe

bl ood of AR, UdissaATerars as %ﬁﬁ’ﬁﬁﬁﬁ"ﬁ%&?ﬁ ar?dﬁﬁ’?‘iefﬁ &t A HERRIFSHl ood has
proved ef ﬂV@ooqlwel aGaediest have beetalipmet e lsudresshd pgainst B ofi thers, tangelsppartt or y
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cells is Géfwaf?@b’&ﬁﬁﬁfﬁﬁt? plyaity. gff Jynarmelizestsohe egrswdﬁe=‘r Ppacthmda, oor eceient or
prevent i orelBf Alkd, poFaba bntivejies haverthd Bigikst proBatimg bodetiriny activey iBhe dueR|N
i mrunogl ohplip.has.pesn utilized to boost the immune system of
i mmunodeficient patients, as well as in the therapy of various autoi nmune
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1980s andtérg@%er Fﬂrs@h ||¥°ectl%§ omc@.n%aesndoé)%ﬂna hosHEuneifRuhdgdoudd

trans sswnﬁaf t (?fs ent suc as H'V, herpes or hepatitis viruses
or pri“Ons “Ferrdi s’ % 88 mgTpize ’I""@Scl i ni ci ans acknow edge t hat

pol ycl ona i Sur f ; ons, their
use” as bggh S R Bt s st i,
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ani mal t ebleniviguse sotullimamgienetc, asived as &r thy inegnakal nteesus Prprepbgéxdh diniainé-oci have
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al so beenimmdedefiddns gatitngs, bOwell 56n eBerapBLUAAGIsQRItIhMUGEASSdere. J., COWS
(Kuroiwa, Y. etal. Nature Biotechnol ogy; 2002; 20: 889-893). However,
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10resu I'nmune r eper rearra g erS|ty of
t he anti bggyr:ity as was observed for animal-derived monoclonal antibodies in the 1980s and 1990s.

Finally, as with other blood products, the risk of transmission of infectious agents such as

HIV, herpes or hepatitis viruses or prions remains. Accordingly, while clinicians acknowledge

that polyclonal antibodies are a preferred therapeutic in some situations, their use has been
35  very limited.



response. Second, mitotic instability of the introduced i munogl obulin | oci
m ght influence the | ong-term production of antibodies. Third, it is

techni cal | ging to delete the animal's own imypg Q)‘d kdd1d oci so
that e.g %ﬁ@aéé{n?ﬁrml anti body production will not excegc#lxge )Sr ogjluctl on of
human ant| body. Fourth, the risk of transm ssion of infectious agents such
15as viruses, prions or other pathogens acconpanies the adm nistration of
human ant FB%&P@QE%%‘H&EE%W?@W”&Wrﬁ'ﬁ!“é'“"qi@&,‘@?ﬁqr gpe WAt ERABENORHBI Y onal
ant i bodi esiqués. Transgenic Miep@ndgiap thuman thomanogabaiin lad hiniet heem trebtied (Y.Snkaterft
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i sol ati ng antib nuc ences rom donors w th an
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plasmd in descri
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r econbi naede gpohyl @hdmahara midylnghiay 2bsiperartd difflrersias, Budnda A066nd@07880) . The
use OfgSi e%uéngeﬁmurfé é&&@%%hége Vé]‘?ééﬂrlahéerﬁé?\taan@%'idersﬁ?ﬁ“ﬂhétah%dymere each
cell contailns si ngl e 00‘5% g}e ressi on %\iﬁnf an%ﬁg&wth rat es
are expecf%‘B"’lSB FreoHe MAPTS B iOf BieditraStagaRy Uops! *ftfe present
i nvent i onthgriow-@es paddueion af antibodies. NOUE, t trteghndivedhatangiod tadelete tebi nant 30
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HP Coé?t%ucli? rtl(l;lu V\ﬁn Fl(éllb rrg yf)urth tlt‘lé/ rlstl%otf tran?mlgﬁ%n of mq%ctﬂousf ag[eHés such

producti o Hi ng nal prot ei n.

In addbt i éﬁ‘f"rtléﬁ‘-prpég@l %ﬁtHEév@h@gena?cce@pm'wﬁ a@rﬂ'aﬁtratwsqf Bv@awmtwod'es

Si t e- specpfodGeeld™ &gmalk on. The approach of the present invention is
based on randomintegration of the individual genes 350f interest into host
cel |'s, pr &teentblanepdlypaoried ydgnat Rotitiopigs whick isrigfegendent en danphavaiadiliteef

char act er itttingsof pHtRictightHay bekkhedeveiepdd. Theaa @olycioval sltibediedarp GotHisted By

|l Vi ol R0l 05 R RA0RLARAASECT P RANRL 050 R sl

protein, are enerate onal ‘manufacturing
cel | RPneagasst teedepireddadet Gaiowed By sbTapie serant éffht'Fh speAfirelivati? thant i bodi es
are gener akdingd tdrgetMetpoyelbhal lenithwdy praly e Inenafactpredthyiansdapteemammaligoes for T

cell receg;(;géém(]-[&.ﬁ'uﬁag WhicE R Séfgéf‘d'bn%t‘é%m n'\t@ r%tuér?&%ﬂ@bﬁl‘?d%By BYPESRRA! ON

system can be 5obtained in a sol Ief tial for
Y oat ment PRPRE RSB ACBHAE St BOUFOLS e Bl SBasLibh O pr cosi on
syst ens ofxanhe gfithis ept tipewépelvdmal antbedierdne veromaing ek gotrsionalastiragy conbi ne
Er ot elzasl Whdich RAEAs DQWd@OGﬁJP%Bd()j.YEHéQ@@ bOgRLEeci®: Bteg @tibd RE@RALIN REAL €I NS Wi th
nown rel evanc rticul ar defici ency
vent | onPHEOBeR Sag] 191 REhs & S Gebaane st SRS S BIEHEM ¢ o ca
to cover pﬁfﬁfy@'Pthe‘lféﬂb%f&éa‘i'de'bt-'h@fmlopol ycl onal proteins which it may be
desired to manufacture together. Such proteins may al so be fusion proteins
if desired. The present invention allows for the conmercial production of a
r econbi nagtmpaky o tRRINVENDION N i N one container, e.g. for use in
pharmaceutical conpositions. One inportant feature of the invention is that
duri ng t h&hgrenseeindvention grqyidse elsenagiva seethags far @sasdugienef arerempingityi dual
30 polycional protein, which are Independent of site-specific integration and therefore provide
increased flexibility with respect to the choice of production cell line, while maintaining the
polyclonality of the protein. In addition, expression levels may be higher than possible with

site-specific integration.

The approach of the present invention is based on random integration of the individual genes
35  of interest into host cells, preferably followed by cloning of single cells with desired
characteristics. The individual cell clones, which each produce an individual member of the



15 nol ecul es constituting the polyclonal protein is kept to a |ow | evel,

m nimzing unwanted batch-to-batch variation and avoi di ng el imnation of
menber s of odAkyg! onal antibody during manufacture. kg? igspect the
present invention relates to a nethod for generation o 0 yc onal cell

| i ne capabl e of expressing a polyclonal protein conpr|5|ng 2 to n distinct
menbers, said nmethod 20conprising: a) Providing a set of expression
vectors, RPEFRRhPraigEN aEitheramred Bictrd O 8eMRpite 8 #8TVEPNal BRBYREHIISHY %! a

di stinct rucheprodtiordoferetydions paoteihst i nct nmenber of said pol ycl onal
protein; b) Separately transfecting host cells with each _of said

expr essi OHO’V%FB?@WWE B FRAEORWGT HNeYY RAMCleNd! pERLEINE-J e RIBYPFI on of

t he expr essiTas! weaitas $TARRY,ovHidhen ga mosdacaf in tahecoawirast expbistier efstenotsnaieni ng 2

ton C@Wpeﬁbm@msa s%fub@%,lnﬁwh.a%a ﬁmn&.m&@ma&sw&e%@cﬂmt' nct nenber
of the polyclonal Frot of cells to

obtain b BURIFoMMI Be FreompRgR emreﬁ’%rsgfﬁea"a S SRR fIPYErEnal cel
line i s uslkedpesibi tpodryiihoprateinsaviidhaece wotinegesew|y hdmalworh ¢-o- diffeesnt and st or ed

and used al%t@nmtmmoﬂﬁ@élem iBla p@&lch!a leﬁ@%)seasfel’ B phbdeatindOgianRiies
(e.qg. arrpﬁ? e7be6r}pl ﬁ?dntwdriolycllgrg%’f%ntibogles, ?q is mEeFf‘l?ed t¥ COV%r {)T?/ ??%fa ﬁk%g %th%f

reconbi na M5 generat ron rking Cell
Bank @pWCBYYClqmal lé)"ﬁ*é""ér‘ﬂ'wﬂl'trfﬁwbet‘!?é"‘@‘iﬁrf@%"s'faéww@é? ?"ssa‘ihepr%tﬁinémla's(?ectors
I n anot hebe fugiof besteirf @ssiredli ment, the expression vectors are stably and
randomy integrated into the genome of the host cells. The expression

vect ors nike presest menjion gliawgren tag cernmergistantysgen ef vigsoniinash eolyodbnor e

chr onos onptdi indonB @staif@] b.g. fBF 6eaih phbrhatdticii o sdsevhe dneehpatanbieaiuned in

cl o ng a2l RELRBREY i BalFns SROTRTLy FhSNAR u el Bl R 01 "f‘%’ﬂ’e T ones

my bé seF@@F‘é@F Foaptiteling| they BRIVHRE! RIPTElEF KeRt te B IwCIEEd PiPEHF P p

consi st i ngatofi-to-patchnianiatiat Bd asroidinb ietrgintitionegf nexheess itonpdhyelpeét anphaggdluct | on
level , stalidg hanufcrpg,0oduction over time, viability, hardiness, robustness,
nmor phol ogy, and copy nunber. Preferably, clones are 5selected for

uni f or m t yh svetdapece sraeésehtOintdnaoateldteasta rostBodior §a@teradion ofvd payqinef e ditd vy,
clones ar @apzﬁlh%f&ﬁ%sz.ﬂa al,sewéaa{ar%yem&#brfsﬁa Ba6h disPnd AtPhieRg sdib A
expressi on ne or nore than one clone nmay be sel ected for each
di sti ABt PYUTR/EIGnal protei n nenber. Thus, 2 clones may be selected for each
di stinct pbl providingk spraferprassivBveeors, o herfs‘in each df3Bid vBctos co@priggs atli@ast11, 12,
13, 14, lgpe élo@y ofd distliet ndeic i en%&ilngggdls@fﬁt e berddt said BolyE6hal Br@teugo 90, or
100 clones may be sel ected. The conpositions of cells expressing different
di stinct nenbaastepyratsieding babt calls avith:edchr eftspid agpressipnavertats undeli dohditienst from a

1:1 rati Oavolén m&%&a@.megrtah& &%Hé @ﬁﬁé@ﬁn‘é@&&r@"rﬁo arreegehaﬁélbﬂtﬁ@ke@xcept for

vari atl ons in
thereby ogtamlngcg to com%om ons 0 cells, eacr? FXPOSI ion exp[?’essmg oné distinct

member of the polyclonal protein;
c) Mixing said 2 to n compesitions of cells to obtain a polyclonal cell line.

in preferred embodiments the polyclonal cell line is used as a polyclonal manufacturing cell
line and frozen and stored and used as a polyclonal Master Cell Bank {(pMCB), from which

30 samples (e.g. ampoules) can be thawed and used directly for manufacturing of recombinant
polyclonal protein or generation of a polyclonal Working Cell Bank {pWCB}).

in one embodiment the expression vectors are episomal vectors. In another, preferred
embodiment, the expression vectors are stably and randomly integrated into the genome of
the host celis. The expression vectors may be stably integrated at random positions in one or

35 more chromosomes of a host cell.

Preferably the transfected cells obtained in step b} are cloned. In one embodiment cloning is
performed using FACS cloning as described herein.
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The met hod can be applied both to nononeric and nultimeric polyclonal
proteins. 20 In the case of nultimeric proteins one expression vector nay
encode all“&HR of one distinct polyclonal protein pRRBELcns0116

Al ternatively e set of expression vectors in step a) |s constituted of
two or nore sub-sets of expression vectors, where a first subset conprises
vari ant nucl ei c add sequences encodi ng one subunit of the protein, and a
second subset 25 conprises variant nucl eic add sequences encodi ng anot her
subuni t offhd benep haly @e BeleGeCtor bihiadst eac fritéticartefeeret rom ths gpep toskec s th a

menber fr ,tz;ii,iihgté 'daéﬁiﬁgum%xp Qio@ieoanasaucieriiei.iiestg»&i&eeﬂp@ama&i oRk

expr essi o vectors rans ecti on Si mu taneo S or uenti al .
Spedfi cal Fiper Yiphitgia rqﬁrfeséiﬁtf‘@g??soﬁ’%@epgysa”fji‘f°%‘/t"é‘;5”b§5 §rap ‘i?f%ﬁret uted of
two sub- setlectaf foempioasisi with reepscoioghe ahezst onderitérians Morsuteferably otignes gees

vari ant nugé@ddfropelidmigaMeNesseceRGRUbING tRR M0 etbiRAdweneavy chain, and the
second subset conprises variant nucl ei c add sequences encodi ng an antibody
i ght chain, such that each transfection is perfornmed with a nenber from
the first OBeibges oranele sharens clond may bheeledrddAtieash IisBRCt 8plYEX)5t 9% bn vect or s.
The expr eg®hdar, YRGS, Olclofés @ayf b sdifedduiaeis 8k@itt paedoel porfnenabbeyr, @acades a
sel ecghl g gy Kes. 103535% ol PEIADES 1 6C7) |13 26 S0CODLONMOUD! X5 Gl aiiATsgnder
condi tTons 'l s"'expréssi ng the 'sel ectabl € nar Thi s
i s best eﬁ%mﬂféﬂ‘)ﬁ‘y”?fsri‘?’(gbeée%’ieéct abl e marker conprising a gene product, in
which the host cell is deficient. The sel ectable marker in one embodi ment

I s encodegyby, og.i.aﬁ%@Eénetexaria@ingqi;f&@er@rae@i»i&%eanb@glMmmstsd MePeay a
subunit of sai cgg% tﬁf nE preferably wherein the sel ectable

mar ker i s®eREJAY ?\}p? éonzlﬁtlrja'ﬁ %ript encoding the largest subunit. WO
20081185133PCT/ D1C2008/ 050116 One aspect of the present invention relates
to a met hﬁﬁéfér@dly,riﬁé\éﬁp?&giﬁrﬁ Qectdrs arel@dnyied| @bt RF drRtiths IMVBRY BtIRg S&judnce

pol ycl onal <reoglei N 59T E“_i ses 2-n distinct nenbers, said method 5conprising:
a) provi dr ng a ﬁ ? c?ona cell line obtained using the nmethod of the
i nvention; b) cul turi ng the polyclonal cell |ine under conditions allow ng

for expr eSBé PBthod cirhie Fpoligtcionnal menooteat and @ntimedy potetowienrbegisand optional |y
purifyhng the polyclonal protein fromthe cells or nmedium 10The present
i nventors_have det erm ned that surprising ‘léfili?ut he distrjbution of the

i ndi vi duaf Br SRS MUItRE NS PEBRYCTRPPIRGS AT YECH IMaY =BT A1 UBPER @ Fon cycl e,
whi ch i s dispmct sentiatal pretedf merobeii Alfcomsivélp the setlofsixpieasiomeasioraiotstapa) i a

recombi napdnseiutd & HRSIMChere T §et.l; 8¢ %@Féés@r‘iw&fdélvﬂﬂre §h@§§ib§ét%oi‘ﬁi$rﬁ)sre633| on
vectors for_t onal

c ntegrate at
di f ferent V?T@é'?f'i'%%csacéf’ris&q%eé'é% e§'§°@[ 'F?eone S”Q”"riﬂa‘ﬁi%%rpratei“ f 8r e sefﬁigc}sls C(%él:ﬂ dlead to
di ff e2@nce@nmrﬁe&%@ﬂiﬂ@i@m@@#w"m&ﬁém ngFGIEPURIE efthe exofin SHgh that t he
expect at i esch thdneretmnud pefotthéd@ititlh cherbr fr@f thet firktsubdee acdapleaiber for thgar t i al

055 O 00808 IREEIRIBRLS 8ol RuPUNRLRIAR AL LROeo 46 Lellehity nor

differencds in ra e ano hﬁ'f eren xpec ted that
a pol ycl ofBecfca H?isﬁ er?fo\‘?‘é?U“t‘ieﬁ@rW FieP 2 813V e crnstivked S P 84bssht O par t i al
| oss of aexjreamh veners/meimiethedhstishesepoinygisenedriagionpieiatid saquen@s eftudingi n

gnrogggeng%izaﬁ]baogbﬁedvg\ém IR triser%c&ﬁrsﬂgs%'t Eérﬁ;ﬂ%les vkt ridcfe)(: dc@ s em:é%' neOCeiI |
uri I Vi

Bank, pref&P4le¢" ﬁB'i’bé’d’( lﬁ%m chain, suf tat ?ﬁcg\é\%ﬂ%ectt'g ﬁ?ﬁeﬁngrﬂﬁ%g é%f cel |

di vi si onsfrofnghe &rstisrbbet amd e enanrizen fop Sheceselcdnddiubses pbexpresgore vectmss.nor e t han 30
cel | divisions for exanple nore than 40 cell divisions, such as nore than

S50 cell lc[é% %)Epgqgsgibn vecrtor or arimilcher gyprgssmn%ectorSprgf%I'alblydé-n&d%g 9@§iect§t‘rf$ niaﬁ(%r.rmr e

t han 100 I'vi sions.
35 Furthermore, cells are continuously cultured under conditions favouring growth of cells

expressing the selectable marker. This is best ensured by using a selectable marker
comprising a gene product, in which the haost cell is deficient. The selectable marker in one
embodiment is encoded by a transcript that also encodes a polypeptide member or a subunit
of said polypeptide member, preferably wherein the selectable marker is encoded by the

40  transcript encoding the largest subunit.



The appended exanpl es show that the conpositional stability is maintained
within acceptable limts during nore than 25 cell divisions. Wile separate
transfecti gy bds/pispherred ion the vast majority of casescrRRShdsRS 1

expressi on vectors prior to transfection is possible unger certalrn
conditions. If the polyclonal protein is a 30nononer this is indeed an
option, as it is not a problemthat one cell expresses several different
menbers of the polyclonal protein. If the polyclonal proteinis a nultinmer,
pooling of expression vectors prior to transfection is only possible if

means areglia %gpey:ponﬁESHJé%nE ﬂ%ntﬁﬂlré{atgpﬁ é:lﬂgﬁ‘lo& for ARERaLER: df 'atp@ guRdiy cell.
O herw se undesired

e sub-un | e pool ing
of | expr os STBRIWHESR 99 NFRIBT e GBI B 159 PLmEsFeeld ey mrred Chan
separ abe cemapdfr@ction as it is expect ed to result in a |l ess robust
manuf acturin s%stemwlth res to maintaini t he conpositional

stability? W@/@Wg'f@ﬁ@ﬁ g/"ﬁ'g@)‘irfén?tﬁgdo?fttﬂe EHBYs of the

| nvent 1 Onp) ! buitihd RSolPARA %&m@ uhB&col ok B R PRALPERDR bk A6RBLIY 1S
one that i§ not naturally associate t he c wherein expression is
ef fect ed. P 7 ¥sent invention describes several rret hods by which a
library of,v i host cel |l
ine i b ofhioricp e Eofofed Ui B EOSRM hriEAh] AR HRUBE onal
manuf agt urrhélgregaithnvbmtele haw@&@mmhaﬂ&umae.hwethbuiskabtzrmfcmhmauaf a

col et omopls i alnﬁa.x&dda.hgsfkgpa&ss e S AR

cells vmtﬁlo racti ons transfectlon
wher e hosg€ondijons f%#@”ﬁf'@!ﬁ%ﬁ%‘@@é‘ﬂe q%cqnmwr ﬂfﬂalpr%ﬁbg?'%'SdF"Vtsh'@"'lsinﬁfr ary
fol | onwed biyicgpihelekprgssivh vettorsgsr e maivatueldnerpions sfehe pélydonal dtibbdriatebmatd he

present i Qmﬂéﬂeﬂt”pog&ubrl.é a%w%%e%@é‘ﬁ«le'cé&/ Ghded affeR! Thit LQRPIeSY toCftdrerdc¥PRS) as
host cel | [l ne. one a?{pﬁ'g"é'atef the i nvention, the individual nenbers of
r

a pol yel ort?%itlh eﬁP'@P%‘?We‘fﬂ ang om pairs of independent gene segments.
Pol yel onaleofiry & 8 exiliiifn (NEmbAGbctintidtlio RRIDRI Sy HeRoRBERIdrpaRiaRbedt WO Of

nor e pol ypept chains, 1nc e or rane- bou Qr ns
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i nvent i on rate palong differeftbeed dmes, & égpreedttsl HaTtopdydomabgeiripbsdbn dyeatiype efiai N and
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di stinct gandasionf swthaeeidinaant candivisbanalr eRgroil€ mdre thive220alifisSorgpnpri si ng
at least QNG LLERRHA ug@@é.g.ohgc%w Q098 Terd BLEY6 A PhbiBOsIRSs gRROTe. | N

one enbodi ssl on construct ¥ I nt egrated
into an ef("!afnéo C@F]F“dﬁﬁ%ﬁ%ﬂexéﬂ"%'ﬁ@??{e t"iaﬂ 7358t ‘I’ié‘F'o'éﬁfrﬁ‘dfﬂlaﬁé‘??d'e t38 139 ¢least one
expregsi odivkmnst ruct is integrated at random positions in one or nore
chronosones of a host cell. The cell line preferably originates froma
manmal i an TeeRRPENisexaiBiRs showchpttae eormpastioas! Siebilims DRintaiRey! wiidin accentad® cel | s,
BHK cel | sJimny edlroiemdre khas 26eegdivisiopl/ 0 cel | s, NSO, YB2/0), NH 313,
fibroblasts or immortalized hunman cells such_ as Hela cells, HEK 293 cells,
or PER. CoWhipggppeate transfechemis@reieireddn ke yast melogy %Fﬁ&r%’é‘tﬁgéf B8Iressionsuch as
pl ant cel k&ators pEeCh teasfk&ion ysaRsdible @hdes celtle t@witidns. tuAg bolgdichal progsh i@bso be
used. 30 monomer this is indeed an option, as it is not a problem that one cell expresses several
different members of the polyclonal protein. If the polyclonal protein is a multimer, poaling of
expression vectors prior to transfection is only possible if means are used to ensure that only
one copy is inserted into every cell. Otherwise undesired scrambling of the sub-units may

OCcCcur.

35  While pooling of expression vectors is a definite possibility it is less preferred than separate
transfection as it is expected to result in a less robust manufacturing system with respect to
maintaining the compositional stability.



In a further aspect, the invention relates to a DHFR negative clio cell
conprising a stably 30i ntegrated nucleic add encoding an adenovirus type 5
transactiv ﬁ Qperably linked to a constitutive pre 608/

nodi fi ed ce I'ne was constructed for the experinents 3| ng to t he
ot her aspects of the invention. The cell |ine has turned out to be
exceptionally stable with respect to uniformt romh rates and

expr essi ofn P& E1eEhogm gl [oe AiyEngany it Wil Rering %VS’ES’S’%Fh% FWOE’§‘°P§ PRSER ST AN ISt he
exanpl es onetiapiemat eduray essociaatiwitistheltellsefteren espesioals effectedapt ed for use in
the nethods of the invention. Later experinents showed that E1A nRNA was
not det ec{TBdHPresqns invariop fescabes AsvePOREeEdlY| Whichi IBrarg gheripRaiiciek@cifesul t s
showi ng aséquemdek air = aponeed intcanbdst cADN2 GO&HArkD H33dPaEE a[RIKRRO6T (7501l 6
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enbodi nen ine o € i nvention er- conp st one
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sel ect i onfriom naky Af independiat oefiesagmenseliFaiveipna Peighnse ¥oPE AT IOAYIEAl MIEMBSEH ng f or
t he pol ypaptdotpriedd df Blesatbrelpokbdititie emmRdmsiudhidiubidFsrahanmiieypadiné rormad at
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transcri pt %/ transcri pt I ng f
the | é?geﬁ?“es‘iﬁsiﬁ’ﬁ”tﬁ e“CPFlf-‘ an P@Hﬂ&‘gy PRpvy clqin gReyligh Fﬂ@é[b‘@"'ﬁ@?\?@'@é’rﬁ" ?rI‘RaTEl%m red
product, tdreptpoiipiEemiinced obtaichbieveddble ragidn 254 1 eclbretepodrigemmaathiierapd dhf r, and

ensures tQat, SdhWaMhdirgfh! S express the pol ypeptide of interest. To
further enhance expression of the polypeptide of interest, expression of

t he pol ypepd prdsenofnvemtoa f@ster pryideea papdional deti tindyonantiaing 12 tunrpeptlflastmmbftar s
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as nvnonec:ﬁo%scm& Eﬂenﬁ@ﬁts In SiOBRY bﬁ\bEl:ﬁmErWQh@ét 188 BnefSSeRbbeebnBRl pept i de
rot 1ns or 25pept| des.

chains, fr ol i es

As used hﬁ%%eg f'%rém?é'? RYSTSSF e n8 a ° or}mm?f‘pmes gtoaphcP%/cq'onal ity" refers to
ﬁo }0 re gt F'e QTGQEHﬂQﬁé He@é?awam.ﬂt;a%s%n% Ha%{n%sn cdlUine Qms%%§e r%%f:&looaryThus
cach BPot LD R b e S P Gkt 67 (ED s erep Sa ik, FEERY oY

conposi t i Ghroblasis oainyaprtstizaddiumansalts seeh proieda seliseHEeR3 esfls\pa PERaG6-e

pol ypept i dewakes afbtandfimaliehictRaryticdF BrokbrgbiCdeny, isd@thsipyant tdik aniac&ss,i n the
am no aCI g'ea%FgeLﬁg,rb%%tegg,tfwﬁgq @tct,h:gn also be used.

In a further aspect, the invention relates to a DHFR negative CHO cell comprising a stably
30 integrated nucleic acid encoding an adenovirus type 5 transactivator E1A operably linked to a
constitutive promoter.

Such a modified CHO cell [ine was constructed for the experiments leading to the other
aspects of the invention. The cell line has turned out to be exceptionally stable with respect
to uniformity of growth rates and expression levels and stability in these over time as is

35 shown in the exampies incorporated herein and is therefore especially adapted for use in the
methods of the invention. Later experiments showed that ELA mRNA was not detectable in
the twice sub-cloned cell. This means that the results showing a remarkable compaositional



i ndi vi dual nenbers of the polyclonal protein. Known exanples of such
pol yclonal proteins include antibody or imunoglobulin nolecules or
~ derivati vegv(;dﬂgg 1? (such as.Fab Fab2; single chain Fvgcehtheosbsdif !
receptors an recept ors. A pol ycI onal protein may consist of a
defined subset of protein nol ecules, which has been defined by a conmon
feature such as 35the shared binding activity towards a desired target,
e.g., in fRBIYL3NGPe 355BPYINDhR ELARKPISEIAM SYAT FPER ol PR 1e9rhet
antigen. CHO 2008/ stabb1E83REIAPKZ0VB /r&u@ 1l 6 varp staberantd 'hgblexerlesatl ceprigt. ei N of
interest" covers a defined polyclonal protein subset, which shares a comon
feature, &ueRreisresieA@PiFeaiche o¢ltlpefoipaversirem adidt<all ing yBich s g. | in the
case of pabniedyesnsl DHERKknbakdiiteShislésiane badorysuriiee faitmghinige aeftdent mymom if
speci fCi {y ARAIARHsd Diecb@bilSt oMtkieY5ssiohdbis:ARt | gen being one or more of
e.g., Separate proteins, mcroorgani sns, parasites, 5cell types, allergens,
or carbo hyrdprate&eaa}nemdner&s thé cdllliyie @f mrnv&bﬂidmdtntml"t@&pmﬁimdeeeljlbﬁ en®topgUb-

stances, yhj &Qbumelgﬁ&ea prrés@(pg%sns%ctsce&ﬁg gdre. panbéaafagxf Ricndt, e Of m xtures

of said antl reconbr nant F chl onal protein
conposi t | Bﬁ"fp‘?BF'd@ YridrerraipRY ot MHUMEEs R AR STBEPY oMU MSHOPE T S@Bnot e one
protei n nmahtthody.e of a protein conposition conprising different, but

honol ogous protein nol ecul es, where each protein nolecule is honol o- 10
gous tlg tI‘fé"réf’rl”?éra”%f%éﬂ?%@”BTthY'ﬁ@'r@&ﬁB%"é'ltf’ieSHm BEEXRPSENCBIERFTOYBRe or
nor e st r efarhigspadipeptitei ot ket dliry e pododes diéquence, which is/are characterized
by differences in the am no add sequence between the individual nenbers of
the pol yc Pesfrapthp it @ndat lepgleonesuhynit: %ﬁ'q RAHIPEPYSS| f eI ESt dReersRird e dae s

"vari abl e tiaegtign o wefesdy dhitieerdoasaaié yransEligt dodingfor'tize ldigeétisnbdnitrenber  of
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pr otein corrp05| I ONn corrgn SI ng f erent but g'(f)u Ippl’ otei n nol ecul es,
e

wher e 18ac sElE@nM 36 e 2RT &N “%?fotf‘%tg%a'év"tgoce{'w%ﬁ BHFEE of the
conposi ti owgredsut al so contains one or nore stretches of variable

pol ypepti de_sequence, which is/are characterized b fferences in
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and is Of B&R«afoeisg& SRseraBly ShereiGE paﬁnoaerqpé £ bidwbté or ehRA WoaSa CANL | bodi es
or | | ob I|n) or as one nolecule (the antibody nolecule or

i mrun Io % ol ecul ). An antibody nol ecule i s capable of binding to or
reacting Wekhghsspeci fic antigenic determ nant (the antigen or the
antigenic epitope), which in turn may |lead to induction of inmunol ogical

ef f ect or sechrating 0B pokpeptiddi &intaal argrethaib otlymiad acdd, eegaldiess of lasgtalol yost-egar ded
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e 5t oot <5 TPeh eSNPeateS DoirS TIPnt L rorsite o s i B e o
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a5 weRP. asedviendt; nhich isiyererartestzetiny Pifoenees in Ha e ingRCRasaUeRce PIHERTENE S or
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conposition o ent |'es

or reacti AIRICHIN EnRiFlal gl ?F@F‘éﬁ?"%%é‘?ﬁ'i ereptoahitA @’é\ﬁl%a'cl’é‘%té'ﬂ M LA Gh t he
same or oa ddfifedenbsrt ofgnbteBenideculdspalithyhastbhen getinediby & cérymod featuposuet bonal
anti bady i sthQ,%H ghmrg%cmy t&?&ﬂ'&@g d%ﬂe& Bffoct%6.6 21 € c¥RTdr afab@d&rﬁagmmad,pf the

pol yclonal antib However ,
against the deswed target ant{gen



WO 2008/ 145133PCT/ DI C2008/ 050116 context of the present invention,
polyclonality can also be understood to describe differences between the

_ i ndi vi dual “FH% 59119 m)l ecules residing in so-called copstarbissaiRns, € 9.,
as in the case W xtures of antibodies contai ni ng two or nore anti body

i sotypes such as the human isotypes 1gGl, |9g&2, IgGS IgG4 | gAl, 1gA2,

| gM IgD and | gE, or the nurine isotypes 51gd ., 1g&a, |g&2b, IgCB, and

| gA. A " r EeoleBT nraclopdl yRtPs RRINteERRET ey adfTEf"i‘Q‘i’tF@fVé@f'a' p&%%'ﬁﬂ‘%é% Wi ef i ned
reconbi naphargad seednosnebatare) surady bidipg @ttvitphevedidd Sdehed Bedetrd.g.eith thycdshe
ability tg @éﬁ%ngl%nﬁboq%§ 'dE&qbéoatgygcﬁE pREIng 8viee A SRbinGiy Jg@fn&echétaréé'aq targets

being e.g. separ at roteln, m cr oor gani sm asite, a ce an
al | er gen, tgR aa'%a?t@&ﬂya QP ?FdT‘%"Eﬁf%g « §tPa BPT‘?E‘?‘"SSf"ﬁ‘i'j?:‘trﬁﬁnésmsnﬁ?réﬁﬁﬁe or
subst abiceceiftyds, dR@rowys, e carhehyteatgmblegfless pewiyfdther gtrudtieelymiequitsnyg , sulpr

m xtures Rt nich gy beth@karh S 8Ol BHiHAAY bRBINETIH nYixtufes WE &4l Atigans.

col l ective designation of the m xture of antibodies found in bl ood or
serum buthateymatose Meebase rtaoorm:muangnfav@ral prptetnuroen poditicar o hodimembdesfi ved

fr gm Oghe:é ré.‘altﬂ'lrb%gl% polyclonal prdtént &bl dnm!:lﬂé?ﬁl h@@éulé or mowé%pogﬁﬂpéoﬂﬁ an
i ndi vi dual _an

| opul i n,
part of aR{® rt?o‘i“&f?'}b/tng‘}% hSWOl‘?B%CDIr%ﬁ'EI i‘?ﬁ"iefio"ﬂV }t‘f i &?‘en%éﬁ%g’to ting
t hat a0 megbusito gie cihgsamojeshign af thp cernedsitioni g glse éoréﬁ*‘insa(?ﬂel qj&rere stret¢hes pler ei n
meant a bisfibRepolya¥itiag s&justieNghicw RadraBlarddidized by Biffbeneet ik apiirRfidabl y

bel ow 100, EYER, IR RiFHES hEM-DEIoP e yibha FRher m "a 1ibrary of

variant ntcleic acld nolecules oOf TRtere I's Used to describe the col -

20 | ecti ofndferméielaRitie fshibeptlcattlicdte” AN edtable réfish” lakehspd aRGkiAgably.
"reconbi nant polyclonal protein of interest”. Wen used for transfection,

t he | i br affye wfmy & digtintt mergheziof a sesptbimeihtawlyclenal ofot¢imt denetss onssprotsinmblered in a

libragy Ot;u;@sfpsﬁ%&irp& gi.&r&mpﬁbtﬁ@dﬁerlehbrbaf%rﬁdv@beﬁbﬂoté.mMecu&és weast 2, 3,
4, 5 6, 10 alused hereln

the term e?ﬁ""s%”%ﬁ'g oﬁeﬁglleés '%0”58?98”5 t%ﬂ%ﬁ%‘%‘ molec”?o I1~Jgheucr? OS' 'on 8&28 a nucleic
aci d ZSSeQQIéﬁ@FeOf\mrmﬂ’r‘hﬁ;ﬁtWé@h‘@“éPPP@'VW'dﬁbﬁﬁqyﬁEBt‘l‘"H‘é‘ '64@5? Hgrackeaeed oget her
consti t ut ey tifrerepéeRtirethd afifind dtldade@Eince Wraeen thbendllidiibl membersi of Bk poladkshasequence
is conprig .,9f rmore than one encodi ng sequence, these sequences may be in
the form a dicistronic transcription unit or they may be operated as two
separ abe trheRes MaftbbdNakscHibdst Sruhdtionfieb@mbbnent bfiskach &l i Uftdradeteereptoamt er s.

Li kew se the? a%‘l g % II%I:tlorh ro'f mo%@tﬂ?sqéﬁﬁgodﬁg ?anmoéloBulf?@acég &teanJXecHI@tS{h% ahs

concei vab protein o o}
if a sel eé'P‘?CBrT“CH%FPI@é’F iMryuRQgabHHeROIPRIEd: A FRRSCTPIBRUIOR &PPAGISIof btne'@%f%er with
a nucl ei coahéting actihngspbdfic aptiperod dbternadant (the aeien or tha astidenterepttogehevieaf .

Preferabl y, tfh msﬁkw&tmaueﬁ&r%fqm%haogﬁ&qm n%hsn&%spnﬁmnmuhlrmmdvon s

part of a nuclelic acid | ecul e such & ? 8 es, wher e
P& B MBltaUE s i i GedmER R A cePrPePer e o 40T o Ry & PitLENy BoBe ara: o

nol ecul e bé mengdiakEl.p., ofnsistitgesfadanticdl actihede MBlecwed) or eeleghral €-2., 8Fwistindodi es
and f[ag nem\;@erer‘ﬁt aﬁ?ﬁdd@%!&ﬁlé Hé‘a&:r@&mﬁﬁdﬂe SarAd 6r MisrelpRofle BRIMSsanRranT Cel lj
rece ors en L ntr e enco e
[ ReePUrT o igdl G byl GHIEE QP ahflEndtacn shfifoof e L £ b GOGHBRFe 21

being i nkfé'ée'ﬂﬁ?@?ét'tﬁélb'r\dﬁPQﬁfﬂéia'FYLFel'téF@”%@F%@cﬁﬁ@ﬁ% and v@atura' antibody mole—

2008/ 3451 338(Favd AR bidic sthetukesitwo adegice light chaniseind 3o idastidas ed

herein, géae& cLQnéAH%BE%\ reaﬁ%qm%ncgﬂﬁ&ﬁ/eﬁr%mnﬁg%g%bu%eT@tewﬁmgw

segnent s om Cc or e one ne Ero eln of Interest.
The pl uraP’ ?Qﬁﬁbﬁﬁ"eﬁdﬁg‘j B?re'f‘ﬁff‘e?'ﬁ%‘f“"e”?%’ft@ﬁ%c'“td{% caimerip PR 08t “RINAEPE add
sequences diencadiaigs ainpiof jregroarad ofamtibalies, edchion e, &stfragThms besciy fr&0l " i s used

as an abbreyiatd 98 £fmdidherRIEHR(stikh 95 dth’:@ﬁ@fg@ﬁ%olecﬁ%s ysschthaleqt iym. t he term

"vector" refers to a nucleic acid nolecule into which a nucleic acid
sequeBse Thatebe “panginbictibaly” tiesarnisardompeditimant diffiefdne amivbdympletulas which

envir On”e%tc%pwéf%ndfr@rto or reacting with several different specific antigenic determinants on
the same or on different antigens. Usually, the variability of a polycltonal antibody is thought
to be located in the so-called variable regions of the polycional antibody. However, in the

8



expression in a host cell. If the vector carries regulatory elenents for
transcription of the nucleic acid sequence inserted i n the vector (at |east
a suitable {85, the vector is 10herein called "apc-gpRaRasAMN vector”
If the nucl“g@ﬂgc“?cﬁ"sequence inserted into the above |3‘en)b9§2 ’3 vectors
encodes a protein of interest as herein defined, the followng terns are
used "vector of interest"” and "expression vector of interest". The term "an
i sot ype- e AEBEItREG SESEIINYeaFi) Solyeonalitysap giso ke Ppdarsierdfa dresibe dieree®quences
encodi ng aetwaat iHeadjvidusbdngipedy rholedues restdiseintso-spledichnstatt iregins, phagem d
vector” apd caRaHxRELPEAtiIBLES é&%:h&&w&wggﬁ%b{y tsgéa-&esugreéme hl asni d”

and "vector"” are u e ended to include

Shoh ot memandhet ey olabgr e hRanEet A% daki E! e gt b BHEN el o

pl asni 8s, IgHadePadGandaGsrand Iqgl”enorres or any nucl eic aC| d nol ecul es capabl e

of dlrectln t he producti f a sired te|n|na . The term
P each morBafectSinhi PV Epa oo Cuitiare® s Rtscs feeo RebBBe PR aRL ! b

i ndi vi duakbnt@deeubset, woick sisharacteiizel] byl thl aftilitn tt binditel aedesirertiatbes edesinere deri ved

from a |i b&warYargdts, \e8@ttaHgsts ®king @tgeraes%baranBte;n; m.@wb@i@n a\cp;aebs&@mnce

encodes fO:rafsPr}ge?np‘éra ertlgo?wdrape mo g:%?en% l%nﬁerggru%( r%l %nI%cul 9 l%spange hie erest.

The term ans P UEeE 1% “adscrT Be {7 anst er nucl'erc acid
sequeh@es”@ﬂbier‘i"i!eetla%’EOffsPéqﬁf(ﬂ*i‘éb%mﬂdﬁlgr @J"ﬂ“@ﬁ”"@%@?'@?ﬁs to anot her popul ation
of vector doi n NSousS th ou orting
Co 1ol ar 135 oA S Raemi R dsesf b el Bgicn Bt kst 870

vect ors cantitsdies foypdin Qypd@@ﬁ@ramnpwgﬂavmlsoé;em 0 %\gnﬁsﬁémﬁégq Qf@@t'bo-

pr onot er s diek a&ded sroprotedtBanitedsng el enents of interest. These sequences can
then be noved without prior isolation fromfor exanple a phage vector to a
mammal i an Texisresigirenoglekuligmoldgyigé dengds\anfinstividiat ariGedy velgiiam cas ashrisg

t echnipgue a@ag o RsmiddglobdliReor gartkar@gy baydeancr\ichoatishl Mitibdby edrsdokion.s not

30l ost while noving libraries from for exanple, a selection vector (e.g.,
a phage dwéeh alptinethat 3 senberofa nelyained! ipeateie Ripdetosingmtigen itds herplamesayt 4 he

ori gi nal  paling REviky bivdth@hstdht thst 1§ 6618k 1e6M, pFérerabRbow 108 M8, 8@dni Bdte i S
herei n used.as dabe?)wol% | ferm for introducing foreign DNA into a cell. The

referre
termis aPSG nmeant to cover other functional equi val ent met hods for

i ntroduci fge feoh @a mawvafune n@d&eédld m&@@hesaﬁs m@ergst” fsmgamfd@gdm& EHRMol-
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molecule such as e.g. a vector. Some examples, where more than one encoding sequence is
required to give rise to a complete molecule of a protein of interest, include B cell receptors,
35 antibodies and fragments of antibodies such as Fab’s and variable domains, or T cell
receptors. When introduced into the cell, the genes, which together encode the fully
assembled protein of interest, reside in the same vector, thus being linked together in one
nucleic acid sequence.



transfected with an expression vector conprising the coding sequence of the
protein. As used herein, the term"operably |linked" refers to a segnent

- being i nkgﬁ)iog pRpsher segnent when placed into a fungkicRRabeslsdidd | onship
with the other segment. For exanple, DNA encoding a signal sequence is

oper ably I|nked to DNA encoding a polypeptide if it is ex- 15 pressed as a
| eader that rticipates in the transfer of the pol ypeptide to the

endopl asniee |EQ?'l?rﬁf inkpredt, aUSH SRS FETETI0 @MHEIRE 870 PeAUBE]BPSeFi®hked to a
codi ng sequsemcreomfgenetsegtnenml(géremnctdnenmmnamnc@damma nefmbeh of spgtedngén- The

f: glr lms guggargsg' f%rpgj.—aitfm Sq@@ésvaf tHiakste ﬁ‘elfé@ to & gcfrﬁi{%f h&éf/c &‘?‘J&%G&ﬁgﬁef; blt Cegoo/
Q 9
95% or ef¥NDBBREONA| RIRRED OF & é’l? 'ﬁ%@‘f IS ”tsﬁ‘gastaé} bre@'@ﬁ%'ﬁ%fe( s not to

be t akén benags)alf inperess. the nor mal conpl enent of chronosones present in a
cell, but also extra-chronosonpl elenments that can he int Loduced |9to and
mai nt ai neds FFROCRIE the SR AVESHY TSI EhO S S InACd AP Uerils Lo fAith 2 ES 8 but  ar e
not | i m t eehuenge gan he inséntagiforstoanseort hAGsen giersnt ggneticfangiraimeptsrandtes faves) , MACs

(mouse ar bidrkgionlin § o eas KRS ),ect&rcameslseguawmae@@ﬁts ?dr@aa},cnemrpmw mes). 25
The term™" rerDL

ndi t he RNA
b ymer o B0 SE Rt Bk FsErtdin tnd Ve P s R lutoBik Al ilen) Tn L A0 10 |
r ef er 40t o herejpraghast ep emﬁ&s'cvbe'?ﬁgr”pﬂf Ht?et!lclieﬁ agip égfblep?edsﬁemeg e @etaﬁa‘fe
transcri pideptifiedfvettol egedties & prRoR oft istethst ¥eherdlly défined phe FaIbenS tot. dress | N
opposi te qgéde«%eémg mtéeCAM L0 DSAN (BB RErGANNRlSM BR GAARIdHERA W th a

stuffer conpose I rrel evant Onucl el ¢ aci bet ween ronoters.

Such a st M‘th%’r Fefera G MR SATMEAS MY %W%W%@C?%%a%ﬁ'b?ﬂw G les. An
"ant i bi ot tle preensimoit@tige ipliagesidavegrieand riplede mecter” preaised imtdrétwngesiity. over cone

the inRbi b*rﬁ@ermQ"p!:;s% “Gng Mot ér@ﬁgedaﬁke?kﬂgﬁdébﬂf 'ﬁemﬁ%ntﬂﬂ i@infflkd ®NSUr i ng
t he surviya ce of the

d
anti bi oti H‘C,“'g%?‘l’fg%?@f" kﬂrm? At ‘Zeﬁ?éﬁ wﬁcﬁggrdﬁgqt‘%aﬁw oé‘stf%r XQFP% aSid&cri bes a
st r uct ur e pbiadefrédsaant virysogenpives eranrabcigc a@@@ﬂ?wleﬁc@aeatée @W“‘&ﬁ"’\ﬂﬂl\#\ Bot h

st ruct ur eproziadtioRf & 66MNGN baRdn bya gropdribesome to initiate scanning for an AUG
codon to initiate translation. By using one pronoter sequence WD
200811451 33PETH DraCh 0GB 1@B 016 lizragy of wectdm iof intaresgjs At tg desgribg individegid a
secglndo po Wc@eﬂﬁdu@t@egwem]g&amcnee ag.a @étﬁieﬁée&iirtf/éu?ﬁ’ﬂrﬁa iiibr@@) & vEERdIA of Thusf to
enabl e co- a first and a n ce from
a single e "8%} f"ﬁerﬁ% #ﬂﬁﬁam{jﬁ’eq*en e ?oéféjc%% r%o'luéjﬁﬁ% ecgrﬁb'ga%qgaguence
can be tra'ﬁBQirPf%?'Feﬁ'ateF%ﬁtfused via a Ilnker sequence i ncludi ng an TRES
sequence al enabl es transl 9 cl eo | e seq

downst r eallofenBorReleBs LS Uoseodine aR B or AL S8 L EBRRSTHANRE o1
RNA 1ol ec o agelpppuiasion jof vestass BXRIPESAPRRMAHOR H%Vee@fﬁp@@ agingsp frreaed P¥m t he

i nternal kRoBas@ise AERoud Fesbitg b is6lhsdnr G miecinlRNAuaTDNR G WF Bitdréstt hieh @byulgpr oduce

both the {fsk v@agrétcgr?béﬁb?%@ cmg,mg%r e@!smpse vm%]et hiBhs, E%%@érpligaders

expression’ 1S US essi on requires interaction of an
10i nducer °heepENEelgPenth e’ iHtereshd, Besﬁfse%t’eéﬁesrcé?ﬁ@ﬁé’s rm%F WHRAUE PERTdsolp-
regul at or viopfromdonexbopie @phagy esr tma tnamnaian pipaeseion Fntort Bspagidltydorsankit ut i ve

expr essi OBodJ&E@én%esttﬂssQé&Hﬁﬁﬁébr%ﬂréé’@heﬁlﬂhé I§1k9&t bedRetal, lén&l Ud&WérQ{'\ﬁls ndthe term
"scranbl i ngY scri b S| tg_atl ers of a

re two
pol y- 381 off5t Wilegr1ing BReIEs &8 pi ASREH" Vﬁﬁtroe(%oq £§ Bki‘agﬁtd'sB'SY yPepti de
chai ns, etg) tof & paMiTakan expression vector Hereby the original pairing of V}; and V| is retained.
The term “transfection” is herein used as a broad term for introducing foreign DNA into a cell.
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35 and an acceptor cell.

The term “selection” is used to describe a method where cells have acquired a certain char-
acteristic that enable the isolation from cells that have not acquired that characteristic, Such
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r educt asesa®iNAling occurs when unintended combinations of V,; and V. polypeptides are produced
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@a

from a cell where twao different Vy, and V; encoding gene segment pairs are integrated into

25  the same cell. Such a scrambled antibody molecule is not likely to retain the original specifi-
city, and thus might not have any therapeutic effect or even an unintended therapeutic
effact.

The term “recombinant polyclonal manufacturing cell line” refers to a population of protein
expressing cells that are transfected with a library of variant nucleic acid sequences of inter-
30 estsuch that the individual cells, which together canstitute the recombinant polyclonal
manufacturing cell line, carry one or more copies of a distinct nucleic acid sequence of
interest, which encodes one member of the recombinant polyclonal protein of interest, and
that each copy is integrated Into the genome of each cell. The cells constituting the
recombinant polyclonal manufacturing cell line are selected for their ability to retain the inte-
35 grated copy of the distinct nucleic acid sequence of interest, for example by antibiotic selec-
tion. Cells which can constitute such a manufacturing cell line can be for example bacteria,
fungl, eukaryotic cells, such as yeast, insect cells or mammalian cells, especially immortal
mammalian cell lines such as CHO cells, COS cells, BHK cells, myeloma cells (e.g., Sp2/0
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pUC ori=pUC origin of replication 25 bla, anp=anpicilline resistance gene
Figure 2b. El A expression vector pM.29 The elenents are as foll ows:
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are equal chances for each item, in this case integration site. When transfecting cells all
integration sites do not represent absolutely equal chances of integration as some parts of
the chromosomes are more prone to integration events than others. When nothing is done to

25 guide the expression vector to a particular integration site, it will integrate at positions that
are random within the group of possible integration sites. Therefore, “random integration” in
the context of the present invention is to be understood as a transfection procedure where
nothing is done to quide the expression construct to a predetermined position. The absence
of means to guide the expression vector to a predetermined position suffices to ensure

30 “random integration”. Thereby integration site(s) will vary from cell to cell in a transfected
population, and the exact integration site(s) can be regarded unpredictable.

The term “stably integrated” refers to integration of an expression vector into the genome of
a host cell, wherein the integration remains stable over at least 20, more preferably 30, more
preferably 40, more preferably 50, such as 75, for example 100 generations or more,

35  Abbreviations: “CMV” = (human) Cytomegalo Virus. “AdMLP" = Adenovirus Major Late
Promoter. SV40 poly A = Simian Virus 40 poly A signal sequence. GFP = Green Flourescent
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used for |arge-scale manufacturing and producti on of reconbi nant

therapeutic polyclonal 30antibodies and TcRs. One of the major advantages
of the man nmet hod of the present invention i e

- menbers cow(?ﬁ)ﬁ {lg{r}g t he reconbi nant pol ycl onal prot ei % %@?}é%e“%oorl%é;uced in

one or a few bioreactors or equivalents thereof. Further, the reconbi nant

pol yclonal protein conposition can be purified fromthe reactor as a single

prepar at i Bi9tiis RSUT THFaN Teqeptero ENEN a BRwM e higkaSinanerl bt AsgbleiRs Long

consti t ut Teghiddheegeatonbi nant pol ycl onal protein during the process. In WO

2008/ 145133PCT/ D1( 2008/ 050116 contrast, if one wanted to mmc a

reconbi nant pol yclonal antibody conposition by mxing purified nonocl onal

ant i bodi e%Eéé\?P 1Bh B vRReeosed in WO 91/16074) it would require the

separate manutracturing in a bioreactor of each antibody to be included in

t he conposigur®. suhdmbtitcov@niidwosFdhesrovadt kit gbtergting & poddiohasidevbahial |y as wel | .

Such a production of a nonoclonal 5m xture would be very costly, and tine

and spaceTeofguerdgmatinaihaitiesirates teheeproehided ¢ opfrbdReivegn selbbaknaata

pol ycl onahoiaddrab@giterel 65He ) NMtMEIsQITRirend eRIrgiska vagodasay,ihed meneita. Thus,

the met hog?c%s ?eﬁn I ‘ﬂggrej,t%g, ,59%&%%%3% X‘PcH{e gmgéﬁr%T%He}ﬁ Bﬁfﬁ'?'étﬁatés’l

practi cal nonocl ona res t coul
i ncl uded heptseiisto ge F@W‘Eﬁ%‘ W'W’F@? 84¥e58 VESRING| lhiglratss ingrasetion t?éH’eher ein
gener al | y egméessjpn odttes aadifedeyicposttiahs @mitin bisfeseninidplp nombsrs ilindididual dellal dmenber s,

in pr '160' ﬁlhﬁréﬁééﬂ%@ﬁonad? cHRnH?'E:Iohés%rt eacﬂ-hﬁthg%ﬂé?sl dr thd dpﬂﬁi{cléﬁﬁq:trétémpﬂ’nﬂ erably

a mammal i an cel | ne hos har maceut i cal
protein e%'bsr%aé’g cass: érgg ”E%ﬁ tign, %@Syr@egfolng pz" "Ete'P?rE er ?Q'\ foma cells
(e.g., Spedgciaal preteinNSehowriB2ieD)e) lllhll'ﬁtFat@TrB!Xinamﬂtherﬁmﬁs selldctegdn htlgpréhtocel | s,
such as Hglr&ehlpsyabfcdbdngel | s, or PER C6. In the present invention CHO
cells were used, nore particul arly a 15 nodified DXA4 clone. The choi ce of
this part Fig!lh'arza-dﬂfbﬂotylpe mectdrascisiahepadenddigblatie® CHO cel |l s are widely used
for resonphdabherBnfR04ik6 of antibodies and because the DG44 clone can be
used in conbination with the netabolic selection marker DHFR, which

addi ti onal | y atwodusntit® heahipHidad dathipo oMY rdnimtere mitb desdage plemettie b@@4dn cel |
line has begn éaamgfrbge&hswr ﬁeraéw{) ib%mwltclans%arﬁlr@g &4y 3RS AG A BapieRdi ng

20expression veghor. This has been done to increase the overall yield, when
t he gene of in rest. LS O erativel pronoter. The CW
pronoter is tr%‘ﬁgac?ﬂn\e/gfo i orn’gpipgﬁdenlﬂaetc?n %tn%\)/:\]/ has provi ded an
excepPonal [ty SY4PRAESYED PO'Yﬁdﬁé‘/‘?ﬂoﬂ\?P‘éﬂeﬁ@e cel I cl ones having uniform growh
rates and uni f QenoraddaderOior Recy @assiigm chaavel s for different antibodies. The
modi fication i I o] ility over
time. Att errpt s Qctﬁ%éﬁ E%Mgé}ti'%é@%? E:eés?g‘% %ﬂryyl Sxtgta Eﬂr%ggé#é 8@9{1;81'%[ ?%)i ne have
failed. It is therefore not Iythat the uniformgrowh rates and

uni f orm and *hi @lﬁ ‘é’xp‘?“&sqé"ig@r?flr%t\/@tg can be ascribed solely to E1A

expr e88i on. \WhblbeamprarpEiliegsesiance@ses El A expressi on was undetectable, it
is still believed that transactivation of the CW pronoter using El A

expr essi opigudel RH. Eigastpiessievestohpgbrs and stabl e expression | evel s. 30BHK- 21
cells or r erably used for expression. Suitable CHO cells

i ncl ude b%ﬁgﬁyﬁ%t&% & f&fo‘% to CHO-KI and CHO S cells. Dhfr-m nus nutants
of CHO sughe a&t@ﬂa@bd%%cbmmwﬂntr@eﬁ) preferred manmalian cells for the
practice of this invention. These cells are well known in the art and

wi del B0av&MVahlirean €Y progetasl e, fromthe American Type Culture Col |l ecti on,
(AT.C.C %E RockV| |1 e, M. BHK-Zlé or fromDr. Law ence Chasin, Colunbia
35Uni ver s FE37CORAIPRRSRROVIT RRE BPISGIVERA4) . These cel I's adapt well to

growth in bGH=bovine growth hormone polyadenylation region
SV40EP=5V40 early promoter
Neo=the neo resistance gene

35  SV40 polyA=5V40 polyadenylation region
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suspension cultures (al so under serumfree conditions) and/or can grow
under | ow serum concentrations and can be used in conjunction with the DHFR
sel ection %@g 114513$0 2008/ 145133PCT/ D1C2008/ 050116 Thec¢Rikzodsiobdiid S
preferably su oned and sel ected for clones showi ng a high an3 st abl e
expression of nenber(s) of the polyclonal protein. Consequently, a person
of ordi narxlgskl |l in the art would be able to substitute the DX4 cl one

wi th ot hePMBFERSEMENR INFFIEIANGE RGNS LEP128%Si t h ot her nmammal i an cells as
descri bedg th I |
yeztstI cel | fw T ﬁ\s{ggc%tég%H Afm?“% gEug%p[ﬁgg%??gérloéﬁﬁés%hﬁmérﬁg?aggg#‘%rm%% I St ype
i s not inferieeRl 8% B8 Piediting to the i nvent| on. The vyields obtainable

using theg d r araneters
i ncl gdl ng t,.QQ n%Lcr&'Fi B{N%?(ﬁ%rahg tur conﬁgﬁﬁg'ﬁgggﬂﬁ egsrtp@%'f s of host
cel | u8eda™ ?Pde(r%@)j?fﬁﬁ?\??eé'f cYliyee R@¢ent i nvention, the yield preferably

exceeds 5 i anpl e nore
t han 75 Q'H?gég p%tﬁ@%&&le@h%&a%% %Wﬁd’rﬁ?l QMeggreFEgér,ﬁgzéaOI% 8?1( 125 my/ L,
such as nﬁ%“'é‘a't‘%eﬁ*i'ml%"gr‘@#ﬂ ang §ie E@REAH? é’a?ﬁ)'f‘@‘”fjﬁadﬁnmy W@?Ealcuéﬁﬁ%’rﬁr@s nor e

t han 250 efpwn, gréghicaganpl e nore than 300 ng/L, such as nore than 400 ng/L,
for exanple nore than 500 ng/L, such as nore than 600 ng/L, for exanple

nmor e t han Fimywe fgemples frem the 4 mixes (BxapleruRge seeditiin B HgieastardyewerBan 800
15ng/ bp Suedlyzas bpmhextHaage SOOmargdraphyf Hid tRX edtipine ohaace indvainallanBbdiymgsL such
as nore t npl.e nore than 3 g/ L, such as nore than 4 g/L,
for exarrplbé&rlr%‘rﬂgé#h snbilh g%}sﬁ'g@ke reconbi nant pol ycl onal protein of the

gr fefsent I RWENki-GMm ¢oi81td:rfé'ﬁ%mi@¢ didhe @RV &itibadyD ITHE Edlintiohes@Bdskih® Bach O Hel 651 ngl

i fferent u r iable,
meani ng t A% %Elle%&g}r%e rredpﬁq%ole%&n%}r}:% §§) lrﬁ(sz f‘veﬂ %?&B% d\r}g%:éaﬁ{ﬁgmﬁec i c adds
com 20 pwins£a (Agirably @htajhed Gadbnesd Pt adtivRysi ty. Thus, each protein nol ecul e
i s honol ogous to the other nol ecules of the conposition, but al so contai ns
one on5nore stretches of variabl e pol ypepti de sequence, which is/are
characterized by differences in the am no acid sequence between the

i ndi vi dual nmenbers of the polyclonal protein. The differences in the am no
add sequepee{isep bf@mm@ﬁmﬁmtqwmimarl abl e pol ypepti de sequence m ght be
as little as one am no add. Pre- 25ferably the differences in the am no

aci d sequéncecoobigant pavdonmbpretarhawprassien sysiano add. Usual |y, the natural
variability of a polyclonal antibody or TcRis considered to be |ocated in
t he so-caIT%‘I“eEfe%‘Fi“é(ﬁ’ft@“rpéﬂfdﬁﬁ?emo”i/yof@ﬁ‘&ﬂ%ﬂ%’ft R FTETRPIARGI ns. I n
one aspecbolpflortahgroinasieattard prefereblyomlected ifrvmdbiaim mennigebslin sapafapolyya faonal

g%oag'zgdgg-ﬁ'iga f&%teﬁﬁrv\htﬂl?nlnﬁmﬁgd%tﬁﬁﬁl|1Eelhcg;ﬁnsaﬂ’fseMQ§BF %'nﬁ@ﬁﬂé’g?ﬁ@ﬁ?@@n%@ﬁ and 120
ot e 4 Burtele fecne M b Nl BRI B Prr betsy T Sai e,

occur r i ngnpeRdes, lseme celiraslhésinly maBRiesjand eﬁelhﬂﬂﬁaﬁwamr%arﬁé@hbmomowgm urally

occurring Es'yat.lallmdérﬂser& bﬁhe fahly thstr@ﬁta%sau}:@ réghﬂs BRAYiitald ot ﬂweag@elerbhsfﬁehCDRs
ct o ent | Od?a t he

in the li gp recomrblnan][: Pe }{lclonal ;a’opana g%gresent n*vent%n u‘%ﬂ memrhers inct

vari abl e ons cl ona
conpr £8e a@t PEigS tMBPREANA QP 9'&@5‘5? 63‘E?Bﬁ%ﬁeﬁ°fﬂhaﬁab|f@9®émtﬁ€é’rffaﬂmﬁﬁ¥§ 26 am no
adds | ongsingle efien Rbisyrvh) ebaveerts, Ar @ GeddptorsT{TeRs )astilhid TRy, Tch vaSabiey/qeedainvar i abl e

dorfgl N CaRaRESeR 0shiabR RnfattaghRBtsIRked 8 a AdePAR IRRereRGtheY BhiluBRY) & ' €gi on
pretera ¥CR derived fragments. In particular, it is contemplated that the present invention can be
used for large-scale manufacturing and production of recombinant therapeutic polyclonal
30 antibodies and TcRs.

One of the major advantages of the manufacturing method of the present invention is that all
the members constituting the recombinant polyclonal protein can be produced in one or a few
bioreactors or equivalents thereof. Further, the recombinant polyclonal protein composition
can be purified from the reactor as a single preparation without having to separate the

35 individual members constituting the recombinant polyclonal protein duri'ng the process. In
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WO 2008/ 145133PCT/ 1DK2008/ 050116 stitute three hyper-vari abl e domai ns.
These can correspond to CDR1, CDR2 and CDR3. For TcRs each vari abl e region
pr.ef er abl y wpnadihisses four hyper-variable domains. Theggpiadfsesiiiespond to
CDR1, CDR2, CDR3 and CDR4. The hyper-variabl e domains may alone constitute
the variabl e sequences wthin a variable region of a reconbinant pol ycl onal
protein of 5Sthe present invention. In the context of the present invention,
vari abi | i £t {fR8e YRR Lo ye 2 Sequea {Vﬁ‘E"%BPVPFBﬁ%{P‘?QS@'j’“ R4 1%o0 be
under st oogurfeddemocennbantibbdies @n desxiveplepepoteddn WO 1v1id] it antld bawire

mol ecul es tﬁees%b%@gnadafa%@mﬁ@td £Qor‘é@&§ﬁtﬁ@5cr{&ﬁb&ﬂ&o 8k n‘@luf:l@cQﬂnQﬁ@cdﬂ‘fpoElh&
anti body p xLures of antl bodi es

ol e
cont ai ni nanqg%afﬁ'boﬁoef’@'oal fbfeé’?mf' 'hd“f'aba”‘élas '|N§“ - fSL}b? Voaucmsuc MRS {oﬁ human
i sotypbs rgdure Wagldrbe venGRsty, @G timE gag SPQCQP@SUW@MCW@EDQd e thj’rF_hOdé’f t he
muri ne i Sekpesy fegémbindng GRdclorapéntibodyl @ Gdher baiior@nprotegrA. as iBstBbedchdr@e.0Mbi nant
polye! onaln, arieifctiod ByueE S Inio 311168200l PhGHN ?ebﬁle#  Abichififiast er i zed

by sequence drtferences he 1 ndivid ecules 1n the
vari abl e £Egiarel & PR apfibopiss thak courhie 'arlvdeddy suH a(r@‘"r“éeg “HREADIChot h.
Pr ef er abl yechidigyyautdeduobiedeiserein geredally lvan s@receizsmilyyioes aagbolifwithsnanses t he
SUbse‘iHenﬁnqublfﬂw&ﬁt;érth Erﬂ'l%ﬁ:'léiﬁiﬁ%m ah udpter iirﬁlt al so concei vabl e to conbine
antibodi es of e.g. isotype &, and 1g&4, as these can all be
purified tbgedshedl insiusgl @pmf@atrw d\rrafn‘maﬁart gelldihe coratrsigaldsy tydicalhaused édrer r ed
enbodi Menk;;g, ﬁalrlna@éat.eabgmt %.Bhté%' BQOEQE @@éyéulsomdceﬁmm% cla.@/e t he

sane const ant real on her fag H |fh| cati 0 I\{tb) HGﬁ_re rably
the anti béuPeSPHEE!st Nel sYQ MRS h?”dr"é'ﬁlog 259 "Ran RIS AL AR

const ant 26K@83 ogiis,ofr PER&E6] Inghe preberit FﬂVﬁ@}pn&"@OCEB%WMQeISghm“amrb@éarkﬂlast i nct
ant It badi et%!r(])dif'@d PGALEEI oA TRE Eﬁbicd%f ws{.iaamlanb@ﬂ:@b@a@@e?l MG%@M%CI&@@&IIsenfﬁde
pr ot ei ns a e n e
art may b& ™ "f“d‘IQY% g%'pecomb"faln ma?l‘r'?amg’ﬁ\%%%b &ng'{dl e LIEEHLO&?#E%% eA use of
a screeni R§ Ufﬁdd@é?iﬂ#'@t'toha-ﬂt“é*PRa’BFféBO'iCé@ﬁ‘ftiof‘|"@&‘Eqr6’i'i“:5'n‘ﬂ7 By addgignally ipbdvsof

nucl ei ¢ aedir@apliftatioresfensencpdatgena t hat bind a particul ar antigen. Several
of these nethods 25include an enrichnment step or a so-called bi opanning
step, knowhe PEéheelldionhen kegh ewdidiae Ay Eanfafiep MR PHFLANVENFasHVaer earedi@006, J.
Mol . Bpol exp3efSionGédctdr his WS 240 bR Tddase pivaderall iy, ayied thagne 45iSereet al .

(1 ggﬁaf F |r '? gs 4}]@%@@??& ?% 3553% dﬁ'ﬂ%‘gﬂ T“AE"WV éréﬁ-ﬁler |Jﬂ£%%§&ﬁ88’ %gg%ﬁwBﬁA di spl ay

(Cull, M @odi§gation hawgydeqa?rbwmtor'awéaad’es@i ing Ryoydigg Ce”l%ﬁs
RNA- pept i deifadlingpdvety rétRolrer drafpffn ¥idd hiG0Spostiak jedelWWor dFRBAL arﬂmoduthé Acad Sci

US A 94, nﬂo%%%uoﬂr?siﬂ%)afor&@d@b&ﬂ% r?hbr'épé @o\ﬁw;!o!’%%éém@@):er ttﬁ?&h@cér‘n&ls tsurface

di spl a)é (Fuchs surface

di spl & (g’c“)tﬁ%trElAI?xﬁress’cW'E'tﬂfedﬁm'ffe [5e F@@‘/ ?%g‘f %Elsg)f?eé'ﬁfﬁﬁoqo ﬁ'?!ytga%t%%S?) and
eukar yot i gnifdrmigsowth sareagnd (@ifatyh and hlﬂh expiRpsaign leygls carpigel asciiedisolelghe RIA Hi gh

Thr Oughp%xpre?é.‘sroﬁeWh||e41n tﬂé&eée%&ase ek BRsiessloh alas ah@etatkdbid RGHIIDRIdvEE art and
all are i '\Ea‘?'égr?sta A8l S5nd Ew& ?eruas.%t 'E‘iﬁ ei‘?;‘;re%s%‘?x cBulE?e%Htto \{‘e%?ngﬁme%d FACS

and rragnetl C sortrng are Pal"so ap enr i ing)
pur poses G@P‘ﬁ@xwa‘éf@"é@/e&ﬂtl gen ImTunodet ection assays such as ELI SA

(Dreh et al Met hods SPOT
( Coor B s e Sty o Rt ok prefFAD oo HedESon Sarle) G il bint 017
used eit here Toslmied fod-HP-Kl apb@EP-8ge'st Bpfroningg myiants ofg#1O such as CHO-DUKX-
2008/ 1451 33P6Tb®MCAANFEREE Mamal sringls for kpradtice of tB omdhina These kyislaenal

protel O(Neh RAGIER tneCRERId B8y ByAEhL G eatBRChoR nARLRLR Typd kGl Nave been

defin Vlt towards a
desi red t &P'{f‘é‘ﬁ'm'é"@ R H ﬁ"‘ﬂ‘lﬁ'ée'c??s -2 A fromdrratawigege 6?‘%&0&@%{1'%st t he
desi red tamgeﬁsut\arMewgem (Chowuad- By @ OQuaky. Thesealellpadapiewell togmpakint | on has at

| east 2, §uspémsio'~rh’ cuﬂ:g‘es gépso Lﬁlger s]eQQm-free conditions) and/or can grow under low serum
concentrations and can be used in conjunction with the DHFR selection marker.
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51000, 104, 105 or 106 distinct variant nenbers. The nunber of distinct

menbers needed in the polyclonal protein conposition will depend on the
conpl exity rget. In the case of antibodies th of the
anti gen(s)“gazrogég & §WI 'l influence the nunber of disti %cte&\%éﬂﬁg%\o?%rrenbe

necessary in the polyclonal antibody conposition. Wth small or not very
conpl ex targets, for exanple a small protein, a polyclonal antibody

conposi ti dhe edHdpe sdreferaip suhciased prst spissiedSorgiongs %ﬂ‘i’éﬂ"r@(ﬂ)h o 3 e vari ant
menber s meypréRios W fieMbey) of ehachoiytions pptedi.er red t hat the nunmber of variants
does not exceed 90, or even 80 or 70. In many instances, the nunber of

di stinct Gonseayrnyy.\di nersonof oreieBEesklidn thsrarbgouldpialie t wibsHtgedh RE4 Fete t he
nunber of wiAbti@PtiSnsahad substitie: Cramgis et weren mamantlanells ssddscitdpeteneren 5 and

30. W‘g;rg?r;ﬂ‘lg‘éghgm{ggs&‘kgg ﬁ?émé@%%%k&a:é yQQét%&ilsPﬂ?éct adilk ] ARH¥nE BFBRARI ti on

that c ti'nct variant nembers may be

suf fi ci enfhus\iae ghaiss A PRbYREF Get latendaddp de iiding be FgdRveBBttbri ses many
di fferent ggylgsy{ﬁ&n b?e@s%ytﬁle%m ngéeéehpﬁafg\g%rﬁm&ﬂntde Qnoccf?lrg)ﬁdn%epgf bet ween

50 to 106 e require I n mamal t here
are sever aPraﬁ'ﬁMm‘é%’Pﬁ)'P‘Eé‘Ob'fm'FP&ttﬁF% ‘HF“@&GEH"F‘? G Eeerderr “Eﬁt('i'f"[al ns
ei t her ci usadl Bt émigpdfnemed of thepredeat nverdidn sthe yietiprefatablycdtaeds BF mgfminogl obul i n

mol ecyles pmi:enprsﬁch %Qﬁ&@tmémoqﬁé/t f%uéiaafpﬁ*éméaeqnaraﬁs cha/t Eklch %ﬁﬁr“aFEt%:$ 1énd B

cell receptors. di ver nat ur ccurrin cl onal

prot ei ns L ‘?rr?"g'BPllﬁ T‘)s,{zgg'@?h é\’/‘:g'aas gﬁ’é‘tgis@ Z‘C(S?’rbeqﬂrﬁf’e N of genes
encodi ng ﬁmnlwblnm/lr,esgmmsnm thahe?58 ra/bitfed mmpi&mqrgé‘mné‘gﬂawéhfsmaﬁer known
to increagRrd heh aoﬂlngﬁ_r fr eYarMle FRFRthhE 5001ing1L| SUth a3 rdrdhas e0d mgny et i on can

utilizet hese nat urtfz}an %D rﬁg{il gucﬁgs E’%ré tﬁu% ?‘gd HQ/%Q? wgﬁ%gﬁ%hgﬁa nsibl e

for the difvaTR Py E ions 0

i munadg| omﬂVlrrﬁU‘Fhﬂsé@QIP%"Wom)fwaqafémﬁ@ﬁ@?*&fhaﬁd Q00| g} 849F a6 K tRBA  For
protei ns gneeastedarhl®Motenban BGAP entiestmaye tran JagyEot examplegnoratitaniSogly. vari abl e
heavy chain and variable light chain, TcRa chain and r3 chain or TcR6 chain
and y chaiThe reserbinans gelelonahprokein ¢fithe BrejenfinvENtoaisINiandecblo £OYRAPPIRIEINt hese

vari abl e c@fpdiion aeHsHsIg dFReRR e Somdibgoug @re¢ia-motdcalas, ofhichiaby saturaly of pairs
of varl abl.g. . Rotalyaad ri‘grle%‘?;%g%%&ﬁmkﬁtsv\% orBMRatidh hfkfei@dos BALI brar i es

conpri_sing na fversities are for exa , nﬁlntorlal
| i br a”Pes PlifeaRdGH %F%ﬂ"%?'vqrﬁ%’ Viltsr s @ e IMAIFRA oM ggﬁﬁﬁ?é t®9§" as
wel | as ceagiztles gfahe cdndosidion, est dlpacansaief onear mald dretahgs ofvadaide délympprEdequences
derived f E%@eﬁ&ewﬁ@ﬁTE/éF@ Edaracerfed m%@‘@ﬁéegﬁqn?%Z@nmoF At RQlienkd BirREdrBSHe
ro

gener at ed m i sol re incorporat &( into an

appr opr i af@"’fquﬁntﬂ%?q{s ?fethﬁ p°‘%§?ﬁ'§ ﬁ’ro'f?%'n?ge §|g?ren esin %56'5‘ oY Se BB ehnol .
3518, 8521I866)nstistrctive asrizhie rRoiMPRBsE\FeRenTR RioPEPS aitee Ffe@ecﬁﬂ"%ﬂ@'chﬁiﬁ'l cabl e

With bhe pasette difty@rtd Rhe IhiRo biiDEaTUERS cAhtite efots mbh ynsatiaesad to obtain
sub-libraries (libraries of interest) with a desired specificity.
Di versi ti &suaif, the odterahsariagiityadf 9golyelons detitiody anTc&ris Fansidprall taweg/locatest inexanpl e

synt het i €y soD3an&BNRhbIO Regidkd bAlir@diénsh Eheliolyp@stide@ndigndom or poi nt nut ations
of a nucl eic add sequence enco- WD 2008/ 145133PCT/ DK2008/ 050116 di ng a

si ngl e pr ot enegspedief b pregentamantiorgindividad! yreniess in poplytlanal oretedf canisise i ngl e

8r ot ei B d%\nabibtrla bnorarmL gp&Bx.ﬁeﬁ&%ﬁe&w&& s@rahu f1b& blnoBibis AT iviMaald es are
escriped I n

ase neratin library
of var3PabIr%g'cf"éfaarfo?wrésr?élx;g?rk‘éa”ﬁﬂ?gﬂm?:'"s % com ﬁ“ﬁ%ﬁrﬂ%dg T Ano ﬁeeﬁor'%l brary of
CDRs. 5l n(@R¥kxeferred errbodl ment of the i nventl on, the reconbi nant

ol yclonal protein is a
poty In haturally occurring TcRs tﬁere are four CDRs in each variable region. In naturally occurring

antibodies there are three CDRs in the heavy chain and three CDRs in the light chain.

In an additional aspect of the present invention the variable regions of the individual mem-
35 bers of a polycional protein comprise at least one hyper-variable domain that is between 1

and 26 amino acids long, preferably between 4 and 16 amino acids long. This hyper-variable

domain can correspond to a CDR3 region. For antibodies each variable region preferably con-
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nant polyclonal antibody or antibody fragment. In another preferred
enbodi nent of the invention, the reconbi nant pol ycl onal protein Is a

r econbi nangv(ﬁﬂ)wﬁgggal TcR or TcR fragnent. A reconbi ng,etm)@ ¥fok Oq{c];a
of 10

protein of € present invention can therefore also be constitute

the different isotypes or nore preferred of different subclasses.

Pol yclonality of the immunoglobulins can occur in_the constant part or

t he” var i abiitetedbipginMpasvatiahle damainfo §hesB GRN FPrieeRadd §f EPRY GOR2 1554 ﬁDﬁﬁeﬁ’Eonst ant
part and trére esan vriable retpumepreferablyl cpadtiontad fotiyhyipar-varablealogaink.ethegrorast ant

region, pag éS?H‘IdatE)bbRi %Iﬁ]} EMN3 ENPEBROThd ﬂ%eﬁ-%rlagfg%oﬁﬁms'n?ay%foné Q&rﬁr est with

regardtot apeut I cat1on of anti bodies. oyls globulln
15i sot ype8itHEBe éﬁrfaP@rS@ eNERSTHE RM2PIG AT S f&?ﬂ}HP&PF 'ioé‘f:f olnﬁ' pf%ltﬁpé’

whi ch & ghite fresedeisventipmbl e t o conbi ne when utilizing anti bodies for

treat nent because different isotypes of inmunogl obulin icated in
(i Tt ont THEBEETEG Uareiral Mt eer S Hobe OVt Ftsauai (OBPPYSSn 1601

) - EXp. Med nalty)3an 548 Be Bdderdonpe|degtibatiff2@ds bFvens fhegndyidual Bitibody @ole45. - 53;
Sti rnadel c@é@rlesmlggﬂ‘pso-énécﬂ&%t%t re@ﬂrﬁse:frtc e |ﬂns &5@6 Elr@@}udy sl ERpidR chains,

F%ggéfgls@r :Jag% ilfhggf\se 06 @xq‘naeﬁpa r&agﬂdl?s cRpt%rnén wP omonbg Rer@tdng%ltgzﬁr é%?l
conpl éfrentyrastsueinas top human isatypes IgG1, I9G2, 1gG3, IgG4, IgAl IgAZ IgM IgD, and IgE,
or the murine isotypes IgG1, IgG2a, IgG2b, 1gG3, IgM, and [gA. Thus, a recombinant
polyclonal antibody may comprise antibody molecules that are characterized by sequence
differences between the individua! antibody molecules in the variable region (V reglon} or in
the constant region (C region) or both. Preferably, the antibodies are of the same isotype, as
15 this eases the subsequent purification considerably. It is also concelvable to combine
antibodies of e.g. isotype IgG1, IgG2, and IgG4, as these can all be purified together using
Protein A affinity chromatography. In a preferred embodiment, all antibodies constituting the
polyclonal antibody have the same constant region to further facilitate purification. More
preferably, the antibodies have the same constant region of the heavy chain. The constant
20 region of the light chain may also be the same across distinct antibodies.

In order to provide variant nucleic acid sequences that encode proteins that bind a particular
antigen, a number of methods known in the art may be utilized. Typically, the invention will
benefit from the use of a screening procedure that enables identification and/or isolation of
nuclelc acids that encode protein that bind a particular antigen. Several of these methods

25  include an enrichment step or a so-called biopanning step, known from technolegies such as
Symplex™ (Mejier et al, 2006, 1. Mol. Biol, 358:764-772; WO 2005/042774), phage dispiay
(Kang, A.S. et al. 1991. Proc Natl Acad Sci U S A 88, 4363-4366), ribosome display
(Schaffitzel, C. et al. 1999. 1, Immuno!. Methods 231, 119-135), DNA display (Cull, M.G. et
al. 1992, Proc Natl Acad Sci U S A 89, 1865-1869), RNA-peptide display (Roberts,R.W.,

30 Szostak,l.W., 1997. Proc Natl Acad Scl U S A 94, 12297-12302), covalent display (WO
98/37186), bacterial surface display (Fuchs, P. et al. 1991. Biotechnology 9, 1369-1372),
yeast surface display (Boder, E.T., Wittrup, K.D., 1997. Nat Biotechnol 15, 553-557} and
eukaryotic virus display {Grabherr,R., Ernst,W., 2001. Comb. Chem. High Throughput.
Screen. 4, 185-192), methods that are all known in the art and all are interesting aids in the

35 practice of the present invention. FACS and magnetic bead sorting are also applicable for
enrichment (panning) purposes using labeled antigen. Immunodetection assays such as
ELISA (Dreher, M.L. et al. 1991. J. Immunol. Methods 139, 197-205) and ELISPOT
(Czerkinsky, C.C. et.al.1983. J Immunol! Methods. 65, 109-21) can also be used either
following a biopanning step or alone.
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A composition of a recombinant polyclonal protein of interest comprises a defined subset of
proteins, which have been defined by a common feature such as the shared binding activity
towards a desired target, e.g., in the case of polyclonal antibodies against the desired target
antigen. Typically a polyclonal protein composition has at least 2, 3, 4, 5, 10, 20, 50, 100,
1000, 10* 10° or 10° distinct variant members. The number of distinct members needed in
the polyclonal protein composition will depend on the complexity of the target. In the case of
antibodies the complexity of the antigen(s)} targeted will influence the number of distinct
variant members necessary in the polyclonal antibody composition. With small or not very
complex targets, for example a small protein, a polyclonal antibody composition that com-
prises between 2 or 3 and 100 distinct variant members may be sufficient, and it is preferred
that the number of variants does not exceed 90, or even 80 or 70. In many instances, the
number of distinct variants will not exceed 60 or 50, and it is preferred that the number of
variants are in the range between 5 and 40, such as between 5 and 30. Whereas for more
complex targets, a polyclonal antibody composition that comprises between 20 to 500
distinct variant members may be sufficient. Very complex targets, where the antigen
comprises many different molecules, a polyclonal antibody composition comprising between
50 to 10,000 distinct variant members may be required.

In mammals, there are several known examples of naturally occurring polyclonal proteins
either dirculating freely in the blood such as antibodies or immunoglobulin molecules or pre-
sent on cell surfaces such as T cell receptors and B cell receptors. The diversity of these
naturally occurring polyclonal proteins are, in some mammals, achieved by genetic recombi-
nation of genes encoding variable regions of these proteins. Antibodies are further known to
increase their diversity by somatic mutation. The present invention can utilize these natural
diversities by isolating the sequences responsible for the diversity (e.g., the variable domains
or CDR regions of immunoglobulin melecules or TcRs) and generating a library from them.
For proteins encoded from two independent gene segments, e.9. antibody variable heavy
chain and variable light chain, TcRa chain and B chain or TcRd chain and y chain, each vector
in the library will constitute a pair of these variable region encoding sequences. The genera-
tion of libraries of pairs of variabie region encoding sequences is well known in the art.

Libraries comprising naturally occurring diversities are for example, combinatorial libraries
(random pairing of the variable region encoding sequences) as well as cognate pair libraries
(pairs of variable region encoding sequences derived from the same cell, e.g. WO
2005/042774). Further libraries generated from isolated CDR gene fragments, which are
incorporated into an appropriate framework (e.g. Soderlind, E. et al., 2000. Nat. Biotechnal.
18, 852-856), such as an antibody or TcR variable region are applicable with the present
invention. The libraries are preferably screened to obtain sub-libraries (libraries of interest)
with a desired spedificity.

Diversities of proteins can also be made in an artificial way, for example synthetic or by mu-
tation. Mutations can either be random or point mutations of a nucleic acid sequence enco-
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ding a single protein, thereby generating a polyclonal population of the single protein. An-
other example of generating artificial antibody libraries are described in EP 0 859 841, a
method which is based on generating a library of variable region frameworks which can be
combined with another library of CDRs.

In a preferred embodiment of the invention, the recombinant pelyclonal protein is a recombi-
nant polyclonal antibody or antibody fragment.

In another preferred embodiment of the invention, the recombinant polyclonal protein is a

recombinant polyclonal TcR or TcR fragment.

A recombinant polyclonal protein of the present invention can therefore also be constituted of
the different isotypes or more preferred of different subclasses. Polyclonality of the immu-
noglobulins can occur in the constant part or in the variable domain of the immunoglobulin
molecule or in both the constant part and the variable domain.

Polyclonality in the so-called constant region, particularly the heavy chaln of the antibodies,
is of interest with regard to therapeutic application of antibodies. The various immunoglobulin
isotypes have different biolegical functions (summarized in Table 1), which might be desi-
rable to combine when utilizing antibodies for treatment because different isotypes of Immu-
noglabulin may be implicated in different aspects of natural immune responses (Canfield and
Morrison 1991. 1.Exp.Med. 173, 1483-91; Kumpel et a/, 2002. Transfus.Clin.Biol. 9, 45.-53;
Stirnadel et al. 2000. Epidemial. Infect.124, 153-162).

Table 1: Biological functions of the human immunoglobulin 1sotypes

Human Immunoglobulin

IgG; | 1gG; | IgGs IgG, | IgA; |[IgA, | IgM Igb |{IgE
Classical comple- FIFITR (FRFER IR S - - 4+ |- -
ment activation
Alternate comple- _ . _
ment activation + + + RN I +
Placental transfer + ++ + ++ - - - - -
Bacterial lysis + + + + +4++ P +++ § + ? ?
Macrophage/other . _ ) )
phagocytes binding + + + + +
Mast cell/basophils _ - } _ . . } . )
binding
Staphylococcal Pro- . . } ) } )
tein A reactivity + + +

A further aspect of the present invention is a recombinant polyclonal manufacturing cell line,
comprising a polyclonal cell line comprising 2-n populations of cells each population
expressing a distinct member of a recombinant polyclonal protein, the cells comprising

expression constructs randomly integrated the genome. The expression constructs are
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St aphyl ococcal Pro- tein Areactivity + + A further aspect of the
present invention is a reconbinant polyclonal manufacturing cell |ine,

conpri si Ngyiy ResYGIenal cell line conprising 2-n popul q,tclr%wg)‘wﬁgd |'s each
popul ati on expressing a distinct nmenber of a reconbi nant pol ycl onal

protein, the cells conprising 25expression constructs randomy integrated

t he genone. The exgression constructs are - ) )
preferably stably integrated into the genome. The constructs in one embodiment are

integrated into one or more chromosomes.

The number of populations of cells in the polyclonal cell line, n, may be 3 or more, such as 4
or more, for example 5 or more, such as 6 or more, for example 7 or more, such as 8 or
5  more, for example 9 or more, such as 10 or more, for example 11 or more, such as 12 or

more, for example 13 or more, such as 14 or more, for example 15 or more, such as 16 or
more, for example 17 or more, such as 18 or more, for example 19 or more, such as 20 or
more, for example 21 or more, such as 22 or more, for example 23 or more, such as 24 or
more, for example 25 or more, such as 26 or more, for example 27 or more, such as 28 or

10 more, for example 29 or more, such as 30 or more, for example 35 or more, such as 40 or
more, for example 45 or more, such as 50 or more, for example 60 or more, such as 70 or
more, for example 80 or more, such as 90 or more, for example 100 or more.

For most purposes n may be less than 50, such as less than 45, for example less than 40,
such as less than 35, for example [ess than 30,

15 One important embodiment of the present invention is the cell cloning step performed prior
to finally mixing the polyclonal cell line. This step results in improved yield and stability of the
obtained polyclonal cell banks by minimizing the occurrence of clonal bias. Cells expressing
one distinct member of the recombinant polyclonal protein may be derived from 1 or more
cloned cells, such as from 2 or more, for example from 3 or more, such as from 4 or more,

20  for example from 5 or more, such as from 6 or more, for example from 7 or more, such as
from 8 or more, for example from 9 or more, such as from 10 or more for example 11 or
more, such as 12 or more, for example 13 or more, such as 14 or more, for example 15 or
more, such as 16 or more, for example 17 or more, such as 18 or more, for example 19 or
more, such as 20 or more, for example 21 or more, such as 22 or more, for example 23 or

25  more, such as 24 or more, for example 25 or more, such as 26 or more, for example 27 or
more, such as 28 or more, for example 29 or more, such as 30 or more, for example 35 or
more, such as 40 or more, for example 45 or more, such as 50 or more, for example 60 or
more, such as 70 or more, for example 80 or more, such as 90 or more, for example 100 or
more. For most purposes the number of cloned cells is less than 50, for example less than

30 20, such as less than 15, for example less than 10.

In an additional embodiment of the above embodiment the variant nucleic acid sequences
encoding the poiycional protein (preferably from the immunoglobulin superfamily) are all
derived from naturally occurring sequences, for example isolated from a donor.

Cilonal Diversity

35  One of the characteristics of a polyclonal protein is that it is constituted by a number of indi-
vidual protein molecules where each protein molecule is homologous to the other molecules
of the polycional protein but also has a variability that is characterized by differences in the
amino acid sequence between the individual members of the palyclonal protein. Preferably,
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present net ominte none of the
oot a1 1 hep GE L Re={R PrRb IR o ATE SRy HshBero<rary P s bR i mbor s of
the pol yckumued a metd hamogeneolhitarting makdial, pu-gogjng er repented sybrionfngroéiiees i n
prolifer aEéuqmerpa&retoaﬂadsfseenaﬁ eu&ﬁltﬁmeﬂpaéégbn PéreigofGhteReS maBye SatRebd Ggngcel | ul ar

clones wit h glg dguatr f91e ceﬁ{me down to?hel su}iﬂ?le %ellpevglbanh grova‘ ggleem-ug] ?%%u f% further

possi bi |l i f")}m Se nore" t han e pol ycI onal
protein. e petiatan escells (Sescﬁileétcé"lt'?fétlb't‘:ﬁé'”QthB’r‘?ﬁ@g|dt"|'tt9ﬁhl stability is

i ncreased.,if say_between 3 an S_expr in aS| er of the
pol yc?gnafm ﬁF%'P%tivﬁ af’é\e{fgeérc?dé'b %’rfédsmgg Beﬁ C%" §° E%Srea pde‘?'"?: thﬂm&*rrber of
t he pol ycpemudtiopjsde gbfluorescence activated cell sortmg (FACS) after the transfection. This

may be done prior to the selection procedure. Fluorescence labeled antibodies can be used to

enrich for highly productive cells derived from a pool of cells transfected with IgG constructs
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Anot her way to address this issue is to use one or nore selection criteria
to ensure that the cells are uniformw thin certain pre-set limts with
respect tovﬂf‘%} L sfgre criteria selected 25fromthe gr R pidh@iosdiid9 of
growh rate ou 4I Ing time, expression |level, production |eve stability
of production over time, viability, hardiness, robustness, nor phol ogy, and
copy nunber. One reason for variations_in roIiferati on rates could be that
the popul &BEGRSKYEL Flef-1200% JREIUNPIINSRRTS PRE lé*ﬁdﬁﬂﬂae adantape AUYSAFor t he
initial tmsentisd sebatame msthhe tanmgpssiglescell Eioning (Hyrsoming 3DGleat!s indiweighual cel | s

ina cell \Jnh@amqeemb% sodibigg ﬁ.mr#nxt.&wouah@@dredmﬁ%ve%fleedq Sgid d J:erTeTo To
ensure a eous start ng repe

oo e on Tt TR e o Srsba? » VRS Tivisfus cn eu et O 1Rb bty 2480 o
vectors$ of:efIswreeﬁIé@tdEﬂraT;hEtféCE@rorcmwhlﬁs:ﬁrg"%tmraﬁﬁﬁmﬁemgeapmmqnémcwmg he cell
| i ne down shexr ki@ss STHgh&are ehdt iddaeetly o@lﬂﬂar@EQWtétg‘oe&ﬁlbtaEtd’l@|sEcH3@)|nl:liti6r%. a new

pOPUI At § O BferBEld, heleiPs ERLLAS: RSLAL: g LR IbAte B [Tl o | Ut i o)

35An alternative an pre erred or SI 'éece ning to ensure a
wel | defi fedec®ist popul ation is to use fluor escence activated cell sorting
(FACS) af r fecti Thi 1.9 th ion
proceduretrﬁ?:réjéo}’rené'étggé]n%e ?Sa)bbtcaéluée tajnst% ftbrggly Eregsqr?sb ”ar?evd Stogm?an?noghg@%'f hi ghl y
produdfi véheslly|cseadiag p PerHoganeh Gl perslatien wita|respeqtte pofwdivity Lietvisel Ry~

const r uct sing \Melﬂ@%’lh]tﬂéﬂl@ﬁ%ﬁd@@@&/ Gtk HBudrBrcein idredtyteatiadinimillyl 2603.

| munol I\/E(t: eIIgZIYowu:llg‘ls"mn:lé%} li eTg}r%nqgeééganatﬁesth:teH%l{ ?ﬂcfé&%o&s‘?rt' ng is that
the net ho |nes slngece? oning (by sorting single cells into

wel I's), wah Iuﬁpcs-talﬁuérhamemm log/thp peasksti im@ntidi i© Heeden eatidbefwhe bh@o@Xdunes si on

| evel Of BaPee U, fbhber of BeHRLIR B0 Yo OB 20K L} DapEACSAML € 2

viability starn can be I nclude are di scarded.
The FA@:S H}add“édﬂﬁ' igd SYfjSwe 28y ewd 9f@a ftumea?frﬁé?"ds@\;@%'qe%a@wwt M35c| udi ng
shear str agsed dihitisat Feehelitshaing whelierceit dry sg edtédsfonviebiie laad igedletaly ardese St ance

to such PQ&'@Hdtlhd?ﬂ&aéE &marsmag eonsistze'auféﬁ%dmue ife itSni@bbouEatRshiddhl ow ng
for sortin also be

Lot To! & BikpSings Eovhon e sSL o iy & s PO oAl R BB AT R LBE hor eby
creati ng aclechinngesssusfremleg. hpmbwbe crmaved hrlcrréspé@trmgéhqﬁf%f@ttinm uy @

Li kewpse, cw.nUea Seledor] ERUING.gWb froiw/hg i b HOdESIae frke B¥Gium is preferably

5, & 0ar box LLNoy SaRel AaCsLalBeauESLL Wl SaLER ol (RSF) digl s show ng

simlar roI i npor t ant
enbodi nenFU'B’I"e t”l‘f@" pRiecsam prepsR vt oviRe the CF'h@%éF slenesrrafelestre WrtherBA™e c| oned

cel | |i nesayf faliovaagsortiresrtrergrofthtrite op tleytdnesaill baméladl}mdwmfa'dne Igam&u'cﬂlttbon of
Sl ngI e Ce'tﬂls %I%%r&iﬁ%&epglsﬁﬂﬂl% Qgca%‘EloH%'m g@&\é c%e@ m rﬁorﬂ f
standard tec ues. However sort| ng

wher e?gel | YP§t sfé'ieé{:'?’B%F"‘F‘b‘i" Rhi %qmal' V%(ﬁ%“? 63'\ 'E\‘?e’f %a”é'r% g%' Yort ed
i ndi vi duakhtpornexpreseioh sarhigsassaved iusing nigl FLIEA pnetdermnalytical paconviquke asd abl e

clones suibadd @t 1h MueBBETNOUFoR® EXSHERRAIevEBEhEbe Sfictedbank and a
subsequent pol ycl onal working cell bank. The sel ection pressure frome.g.

M x may bévershepeiifemmtion rate-tndoceddinsi degs ddvelopAGB st ovegreppesentati@0e dnl-i nued
sregfeg . grvanambﬂers rﬁa@not laxcéagaqw gwcrit;em adetaeﬁd.@%' e d.fvér@ey Fé%d?éhﬁ@n‘ts;c% Cor a
Cer t aPh niEe sroraagrs PRl e priie e Be RBHS o Bt TS oo « he

cell sortihgnosPsacl ONes are sel ected on the same day follow ng sorting, the
gromh rate of the clones will be relatively uniform In addition to this
col oni es &b ckissfae Gt @chevatsdl irbin\any ecldivigdadtad itbgrarDNAI ittlo theiogsoradsamgesr | N

o phol 00y dlok Ly q?@ﬁ Betielie Sub UIDAnERdRsbiEs, JREYARL sHpkpANST ect ed
e | e

cell line )a]%%l: vel ant | ression can be assayed usi ng
e.g. ELISK r8?”°%5¥’l‘%? MiYra (Yeyse 2t ‘E'@b‘?‘i‘ﬁ‘?%ﬂ?@éeﬂn RASSABY™HG 2 I‘H"i"gh and
r el at B¥el yghramp$conas}. #146s ess HHTs drededcsbarbin dbieil §ElVOOF @183, hereby incorporated

by reference. Preferably mammalian cells such as CHO celis, COS cells, BHK cells, myeloma
cells (e.g., Sp2/0, YB2/0 or NSO cells), fibroblasts such as NIH 3T3, and immortalized human
cells, such as Hela cells, HEK 293 cells, or PER.C6, are used. _However, non-mammalian
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Even if a proliferation rate-induced bias does devel op, the | oss or
over-representation of individual nmenbers may not necessarily be critical,
dependi ng b idigr@izgersity requirenments of 30the final peepRIRisRls

pol ycl onal protein product and the stability of the diversity over tine.
The host cell Host cells can be generated fromany cell which can integrate
DNA into their chronpsones or retain extra-chronosomal el enents such as

M ni - chr o RYEOYRES O WREXYQUeSEEY U@ P12t 'S/ dPPE S MRS Celikltas fusais gic-
artifici akacsisoposwiesy, or HACs (Hunman artificial 35 chronpsones). MACs
and HACs are described in detail in WO 97/40183, hereby incorporated by

r ef er enceIn PregRILiPapPt AeFraIeS SN IVapta: EigR!l e YiEY 1& 19 ‘Pesuse@:%“é@“%“a BHK
cell's, nyedrahe soeklbsed(by. ppriornBpes 69-callB2 /iditing dNBGN oethes}l] lifeidowoltb asinglesuch as

ylr Hpgégméélﬂe‘bemﬁf@lfo%b by §WHAREh 8R4I Sl t§ lécrféwap%pdﬂ’@.#d’?\ o dik SriottBradSac-cel | s,

ar
O oo el BBy BARUGHs of ISR dyB onticon alsa e perforaed BGER as pl ant
cel |'s, i ngtecarogess pfselegitngdhe deiiticell lifeyifi gesired:, Otoen mEfé'@tts for singte gl slonbe
enpl oyed. idcRid@nacsERarb MBrEindky ot BeJ. FHDGSQHmdnBM@é’thdd@Q??tlhﬂ 158}, ILERP™Me whi ch

s to be yaatds it e i Bean oo B atliciniS A 5] AREY M.XR#?&R%{ REBZUR). |

so-cal |l ed For or cel i ne 0 A sin

| evel ,mfolr},@v\g@brw,g@@m,@g each single cell to a new popul ati on of cells
prior to transfection with the library of vectors of interest. Such

sub- cl oni filge toéiewiag desciipgiop ércigasipdnd eteard mammadtian proeseiss spfemse Hewevendt t he
right cel ks ikkwge pésfsmﬁ.l% uefle nftbRE otk NRAstidn@br SdoRGieh APatted KA NG i ncl ude:
FACS cl oni ng, Bre tlo etal. 3. 2003. Inmmunol Methods 277, 141-155),

LEAPT" t e&Nii0 ogy ﬁ’ i Cyntellect, San Diego, California, USA), and

C onePi x @afsuespGriet 'cé?npr‘é@a sda@ﬁ&%el’é&%@’ené FuichHi %ﬂé'caéri égheg-hﬁ ugéﬂ | owi ng

description fo use pr.essi wever, it
ool B TR B Sl e B e R e e Yo S R epf cne on’ i 1
bact eri a wkledioB auehdd e fymidinepasggsne Ky diytarping syndeetese seon{iiPses a

sui tabl e $§p@phdnGRnBEsEenSHrFE Bl RisS@hR GéHyaroggRiRe gededhisDR Fuither LSanaasrl | an

| f
ot 1 ondl ey e Aot Shot s @selbbee ol A o e JERRG BUFRRH | i e
synt het as é'hé‘é'ﬁ@'afwmi‘s@)ﬂﬁ%%ﬁh W§5?P\F%%eeﬁe§é??€ ferl B*)Vp%??a ”§-‘t"‘l“él| nol
dehydroge tesedigedssicéht sédjum Bud uiiber, sefpetea ¢drivoth methdteaxsteathe xanthinagamiod i t e
resistancey &%H&%oé‘s}?c%@f’el:ds@ erfl (dpk)! ﬁ%&rﬁéaﬂ%%ele&él&%r%&hfn%oﬁ!emf%% Ghat e

reduct ase gene fE%‘)P whi c can e se| ecte % %‘ nt hi ne and

20t hymi di fi °"&P@f”i'%h° ARl n 95N ”feﬁ)r‘f' &} can ee*&'[e‘ét&d G Gt“ﬁ 8PP at e,

t he xant hicgleangueninven prhasahorin besgdatotinedlierths byagemeci § pkdsphatranefarasan be
sel ected tra,rg, My, hp%@mhﬁap&alnqneaek&ed folﬂ%tﬁfh%'ﬂéﬁwﬂn nh@glnbmw.@nsafc@twse gene

(neo) i ecte or. Wi th |n eu arétl nd_neonycin
or kadhmy EPHR B pg: ffe G it bR LBk ety sFRerialy

(hyg, hphge'??@f)d) g}'éﬁ@cme(ﬁ?'eé@ﬁ “bté béaéF"é@f'rége ?@ﬂc'f\/ﬁeﬁ'ﬁaw&ml e) whirs

pur onmyci nriddatsiradistands towansf zbas engBiBeém{dra Enalh) igees @atoddg psatiastratend t h
puromnycin, | ect ed
Wh bl as{re arre B AmeeIETURAER, 088 ey HHEE, R 281l

resi st ancEVVBHERFECPBSETR LR AP SEMFR fastor ErREl FS}“GF&éH"e%"h‘@rfE‘?Sﬂﬁrﬁ’ge HPot ei ns
t hat &fhableds, sopdta-ggactograsdilatdlow cyt onetry can al so be used as sel ection
mar kers, such as green fluorescent protein (GFP), the nerve growth factor
recept or RGNS} MR RHISFAFLOHP SeParEE %’FF’H%SS‘OBI" ey Uy RFEE Y Gase
(LacZ) . Thensekiet witoan représsion vegtoh@ding catteisetattien merkar atdene ypmessi on

vector, -t BSedaRh ek Gofiy rok BRI Rleithdt s@nRXBI RS Blofh aieRE: Codli ng

K ression v codi ng for
the pr ot o P SHECHAT BREEL maF S, BRFLEY BN R BFBR B orPaine Pe ey e e
sel ecBp onnterrieln thiyater sasebide seeciion dharker isweeferablydewiedenadnserint wiichg f or
t he pr ot eklo Bhcodes the protein of interest or one of its sub-units. This can be done e.g. using an

IRES construct. In the case of a multimeric protein, such as an antibody, the selection
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35 interest. In this latter case, the selection marker is preferably

| ocated on a transcript which also encodes the protein of interest or one
of .its subwfobsiasERi S can be done e.g. using an | RES gppsikhitghsnid the
case of a nultinmeric protein, such as an anti body, the selection WO
2008/ 145133PCT/ DIl C2008/ 050116 narker is preferably | ocat ed on the
transcript which encodes the | argest su as f exa | e the
neavy  chalGT RTRADY B OTHE TERUISE AP SES R o Sib-vTe SR

i nterest Examiethedeaprdngiest BNntdadoedi ng one nenber of the r econbi nant

pol ycl onal @:Erot ein of interest, preceded by its own manmal i an S5pronoter
di rect i ng TRRCERE LT dHeHPHAHREL thit SRngohIntergst ArbErepmPrises RSN RUahBifhant

pol ycl onalmeptbet &ithe eombitant eslyclowhpotedesf imterest, preagred g itppwt giamnutian n, e. g.,

IL thes Wfﬁwotér%.ra&ma@mrb@w o@fheTpr&einl If%%&%&bfthbh&o%a&%%lbﬁw t he
chains o

cede [ own t
directing Pif edrﬁgfr'@i%ﬁsgcog?p”&s m(gr S|a(5'n°n€l§’raé?f|n rcg%? i o 'FH‘% membegcf’ alr%eaglgg dﬁal ) of
each of t ReT edlaeepptor] the BNBieneidingdhe eNils o XSrAEXSin 6AN Be Prearfied BY HEH®Wdr onot er
conf i gur aka@indlign BRI AXEHHAS Righ Nevdie of prasaibn (e-dite@idnal e uhialireional) of

U”' dir ec%@%fi"theeéﬂgﬁx?%ﬁ 2Ly %usegﬁés‘éfoﬁ aq{ea@g:?h&'acb?%&& c%ﬂf@ln'ré%\%ﬁ WM th

sequence can or expres stton
expr edg; oFFE\Fé‘E'Ee&'C‘WﬁCWF FfoPeciseed arekior aé‘D‘b‘?J’f‘FF"H@ab?i‘BE?d%EP )4 pc"?f"é"t?é?r?é one
t ranscri pproantersepanet with £y., an IRFEESgsage eacle: ussd Farlegpressoncd hedstiaalzl e.
Sui tabl e baa skstoﬁ vla&@r%mtwar&mﬁerren@ QMUY ERLEQNS tAE SarhOtraREBIRhE segakdted10t
limted tg g}eq?lS dM_P. ﬂormter to& ther w th the nouse netallothionein-1
pronoter Ph% SEP1CRt 50" OHE OPFFYREMLP promoter together with the
el ongat i O@unta%fet @aa% Hééafﬂ?&ﬁ&el &nh@ﬁr@tuﬁg 'a%ﬁéﬂa%ﬁe Qﬁt r{obﬁm@\g‘/copfhgmt er

t oget her wt r onot er

bot
G L R I O L TGO
that the &HreoAdWiP ofortetentggetiieaiwith dhgpelenagtich Gy 1 aramwitér i hefhlodemationexteed t he

anount  of trleicghupr%m&emogmemmﬂ@ MPSR@rdF ek Bbthdrie@atidragorakprassi on of the
| i ght chai nois r%gg({]e ggll atlonsast as strong as the pronoter directing
expr essi of Gt eavy c fai'H. A nucl ei ¢ acid sequence encoding a

functi onaly {h%%gf‘erof%ﬁiﬁ?dbﬁ@EeﬁxiQéneﬁqE@ﬁh%'sﬂSm tr@ﬂthalta%aht &aead»beeha.n@welﬁd? in It he
expre i on vectar rec roduct_to endo reticul um
or 8 EE q1°8'8£f’t %‘ﬁeempﬁ Wc’@ﬁ rqas"ﬁt(_:rﬁe'gfsor%{ﬁho ro21"n£el &R strong
pol yadeny Ie-‘éFt"F‘%wn@f thedightcghpin %Prsfefﬁlh’aft%deast asgtropigy as ibne@r@%ere%@tmgng DNA
sequence. edfiesspaloyaderyadhkian si gnal ensures term nation and

pol yadenyl ati on of the nascent RNA transcript and is correlated with
message sRawFlkiegd sen@NAcasingrdiungional ieadeiesedednce pietranslogation signe! ceobsgcl onal
prot ei n OfnciuBéEin@nd expedision @éctcex@amcethee;aa@d@dmwwemadmm ratkélidnh giht

chai “55 of a%“ecﬁﬂ%cQé?&W wi |n EIF%&M ag’gn BFg@QéIB nA §t’ron%33% gage%gﬁtlglfgﬁnga% be

optional I'y "pei ng nt's and/ or
fol | owed 5'913§€Edr?0ﬁgthﬁcﬁr%?e'%\%?%ﬁ'&l%“"oﬁeﬁ%? Age HP'WEP\QQ@“ SPBrESEPHN of each
of the twerehatintsandljolageyla€s:s bfthe vaEeraRNAGransdripe giidit careldahwitiar ry

addi ti onal, LI 3RSGHR ‘n&ﬂﬂ% %ﬁcemh‘_?s %}hb@# STROtRomSHSH paﬁcu@r&h%&:%{ &

anti-repressor 0 ni n in
3501 e asbd TR B R T FEme T HBHY Focy Tiheah e g N ae of Meartpray tsphubody |

i nt egBat i oagménhaadegmeaemience optionally being preceded by their own mammalian promoter
elements and/or followed by strong poly A signals directing high level expression of each of
the two chains.

The expression vector for integration can carry additional transcriptional regulatory elements,
such as enhancers, anti-repressors, or UCOE (ubiquitous chromatin opening elements) for in-
35 creased expression and stability of expression at the site of integration. Enhancers are
nucleic acid sequences that interact specifically with nuclear proteins involved in
transcription. The UCOE opens chromatin or maintains chromatin in an open state and
facilitates reproducible expression of an operably-linked gene (described in more detail in WO
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nucl ei ¢ add sequences that interact specifically with nuclear proteins

i nvolved in transcription. The UCCE opens chromatin or maintains chromatin
in.an Openvﬁf(ﬁ%&@ﬁg facilitates .reproduci bl e expressi Q@Tﬁﬁ(zé’dﬁmsuuﬁ
operabl y-1i ene (described in nore detail in WO

2008/ 145133PCT/ DI C2008/ 050116 00/ 05393 and Benton et aI Cyt ot echnol ogy
38:43-46, 200 Furt her enhancers or _enhancing. el errents i ncl ude Matrix
ALt achenPORBSTIATS HoTMRS) SInCAGECPIogE IS, PP e E NI 2003

(" Chapt er edifancibls elemints mfuﬁeMdﬁrmuacbmqttmmmms)@gld@mméd)e gpinired &

product i ORermdd2083% *c%z&eub %egf%ﬁaéﬁn@&n@&@bcﬁm%&@%@%ﬂ srotymal i an Cel | s,

SC I\/akrlde35e,) B ress nts
i ncl ude bAPY an&’%??ﬁﬁ) E'Oéetn(% Téaﬁ&fs ndq%‘gne[s&? R\;\*/E?mmal o ﬁﬁ'\lgé I"EL"K{“eachnol
2003 May; Led)5300858segler SuigneR BYheAngrrepresser @lﬁmﬁﬁé'ﬁckjéﬁp‘&t%ﬁf potdimites 1 STAR
descri bed eiemehﬂgqmim@\eealam BloficReH.atoed MaﬂQ@(EI)fBSB{BblrWhmﬁd)ﬁEarﬁfor@ofhﬁét cel

they are ﬁ@@gﬁ t?'gQ&ab'éd 'B%%“Ab%b .&g&gﬁg o tHe CHhVo‘h‘xo?B‘rﬂ{g] of¥hdst Bg Cell

Banks and pre erre |nents e 1 nvention,
use is rraEl@‘/G‘feEW%W%%S’PQWFRQW%IEF”GB%MS (pMCB) and pol ycl onal Wast er

Cel | Bank?m%rcgl % aork% QM;@ X’43|39P1"39f@f95’%§%d for the establishnment of the

pol ycl ona et ine b W ng and expandi ng the contents of
a singpe @fnpr@téln%d enaaudnlaentgeﬂmea{veﬁhd‘nr@wlamﬁa@a@mlﬁm}ﬁamoemgmmnw

i ndi vi dual | ines used to generate such a
pMCB 15 & géélaf'%gay& 'a‘?ﬁsée r]#ir"\cﬁ)jr'—:h"|5)a(pa si'ngl e clone (as described in

Exanpl e 2}, pMdB)wrf?chrEanBé' t@d%r tﬁé egb@.s%@n%str(e%:y@hem rmala@ﬂctungeearmé By 2), or
Hi) a poo e Co sel ectl on).

The a1 bratrainscend Bgerse BRCtonreitk Bkl R le Pan X Ao TR B S e
W t h, ands@©ef exmreged ¢findiidiig] !l drgsr Erssingiided! cah“rieaawutelaarrer#eﬁw@ra RMCEy
pol yC|19nabrdwmb&mam@&h@m)|acnhgfeculorﬁt(@dadieecmprres»&m@& Dsinpenixai-aetsiiae

procedur eao{%qg@dés@nae@%n %F]aﬁnpseeze)gor .H)Sé B! 5#&.@@& 't(ﬁﬁbo?gﬁ(}?ﬁgi% BloiclRISmmtd! 3

preferred e I nes are
obt ai ned PRYFEEFRT hs:cfogi?daveﬁw %béér"l'eéﬂ from Bost gS)ls ddhjdbaty tRpstected Wity ne
ori gi nati agd éeleatadifpr stable expréssip) ot ap ihdivitieal ngndet ofta miyconalgratgheSatetion FACS

anal ysi s apd a%s%le%ﬁeg% is émmﬁeé SFbEé@ugesmng\hn ﬁmée&% msmg%e@&.o% g. using a
r obot Ilkethe d onePi x s used to

S {) g VEW?‘IW e ve t ntgn dw aLc Ef
gener &Pe {RESHREISS L ARIEEIPHEY e Btr% CFYl 8 MOV UWAR OIS 1 brary
st ock of 28& othindddteat clered|or Fibgleged ¢allarm.aubly shbiggiina gpelliline wigingdrdfremai vi dual

gel } i Blen) §rt |?1mmltﬁl@@|lﬁtmai96ﬂgleﬁéll FKCStéhaﬁ/Eiga@ﬁﬁlﬂHcﬁtlﬁri, enppEelatimMubh .
rerera e | | VI n XDFE. - Wi
properti egkgrﬁss on&p)g f 0 émt II|r“abﬁ%r %EQE? ({ H quowf'}EE Eldg%glr%@h%%d by

t he ot her UsAsiB@pRCrEfP t%%@“%ﬁ\meS@fbgd a%n\'ﬁfr*@v&?tpr%rﬁrf’re@é%a e "Pracfv gtpck of
di ff epent mfvidualdey Jinedj frére walth aviafripatik ef edch GioRiduaigiet lise & mitkwarand iek paarient
const ant rﬁ er Oefor%ﬂ&J‘ f(agy%bjlcé RferbifiE dnd ﬂdi% Qe ﬁ‘ne&@i?p 94\!‘?@ leRgiRduces a

di fferent on rotein each distinct menber
of the poIaS}"ttl"Sﬁalw'tBPE?tp%rt'ﬁ Hiahﬁfgerafpﬂﬂa#ﬁpé%ﬂeatfesaﬁ‘fﬁedéﬁwﬁaar%%%’dmt9? itis
pr ef er r ed otheatnembers ofithetpMaB} e.pediffeenti sptigancuaciidty f diteremhaffinitp) différentegr ant s
locat ed atqfBRARHOR rk§sns! Md o AirdRAOMRsBht Raehs. host cell. A pMB is
generated by m xing a predefined number of cells from each individual cell
| i ne. 3Pr eEathadell {ine tdee te ednesmtathe piiCReprotlute8s diffieednt mamberaf a(palytlodalr at i 0)

al t hough gtfgs. Frréﬁeﬂagﬁ SHcR QismY nﬁﬁ]b@feéﬂtﬁsgow&&@ ;:lr@tteﬁirt)nds-gktﬁrtmjm;bﬁt@em cells
is frozen nber of

U al oot nAGh a1 brlRts s ottt Bl Godicet bR e P T e o o
and st or etbcated eheangNTBtdsdn tHeaienemerefimatabest c¢lihg PHGR fogrmsratdr yfraikiablay, t he

nunmber of }@déﬂlrﬁzd GOmBEA drdbiistent &eh HYVRILEX®@E GRS Preferably, the cells are mixed In

mzoo%é}é?éuﬁ éDKEOP §/ r 8,']\% Lﬁl ot%é r?ﬁiog aIsz%ayk:%%?esu?egg§equtgﬂo{'h 1000 V' al's.

The i i ere
gener at i n@*’é}P'Tef"éF%!ﬁﬂs fﬁﬁ?% Hewn t!?fa"ﬁlh’és HoigEThen are dsmricecinterd 'Htﬁ”tt?éPﬁ V""P'? ne
whi ch ar e wita paletiedofunpeosfeilsig eachpodl yTHeenebis predftazemand dtbree as thatpMaBlfyr t he

sane Corrp%értrh%fafcfuﬁ% B@rtpﬁgést ﬁel@i%toﬁbthe number of vials constituting the pMCB exceeds
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5In an alternative approach of the present invention, the polyclonal

manuf acturing cell line nmay be expanded froma pWB, which is derived from
a pMCB. Th%(pz)%;ﬁ]m%ﬁ:‘generat ed by thawing a single vial pbrpRausidel and
expanding the cells for a nunmber of generations sufficient to produce a
total nunber of cells which can be frozen down in a new series of aliquots
(the pWCB), with approxinmately the sane nupber of cells in each pWB

al i quot ad%i % 26 7&%2%}!\9@ P04 1899 YriRadNey ity Yigs e BaY H%thﬁ&tBF When
t he pWCB Hifferdoeprinte ichidrus y@wrating differgpobathss ef the pgledemah trenefarienngd@CBd r om an
al i quot ofynichard et It irsuRRE LRGN blotdiN Rt R EQERHI EHE dafeRombaiitichi cant |y

| ower anmount of work than would be required to expand the individual cell
lines froffPPHE BI85 i brary stock and mixing a new pMCB. Further, in the

of L he” pot'y af Sxcelre iy dch B ierogh I D e (ucRRBMeTRGuHg HIohe 8 et ng
a pol ycl o8 B5FERAFEH GRT A P e%f“icgl'sl‘{?rii’?‘f’efp%ﬁ\éﬂgg%(?soﬁq%dgg? e@ﬁ%%fch to
batch is Eheinmcssntle Vi feodyanMER andexpandint e mefisdonMBBsy ohgeaergonsndi vi dual

cell i nglsumdtﬂér&ho bl?ﬂ@:etéec@’g:_l ?Pﬁ@ér{&ﬁé%llb?&hicﬁldéd/ﬁed‘d&bn Hovanmifdi Rfed & that it
I'S possi er LTIl QR n S ClL1 S, -

i ndi vi duaf"ﬁi}m sr(g-'ﬁ3 Vgéc é%%c%qplr&'rﬁaﬁglg tﬁer%éyre r{“g%géﬁfg“jre gst 'ﬁéﬁ&o‘%&‘?%@agﬁé&'“ Thi s
Ty eAQur ErepME i rgnallIEehiolSporattdhe RURBUESAE A CBOPE SR e hausFeht
fulfills tsssbly es gankiate £aew POIBRos al Aigaatpf thepMCBL TS adproaaldilt theafotdie
pol ycl Ona'reda;rgh%ign—lﬁww%e D RGE Wb& Fnd Wwélid oY @qmﬁaarte%nbk& WaViauathat is

said in the i W Nng e arlgﬁ%ﬁpl\/CBal_so a%llgsto‘?_ In a%aggitional
embodi mentelbinet famshekeast PrRMRedksRd MXiRg & N BVCRAUrthety Rdle frrE ahiSe been
25sel ect e@dWCBris sthairted, thquhascs ob pradficimnfurtheli hataien bl the nddedionef manyfastyyiob onal

prot ey agedfRCihieste2BM6R: of BFRUEINY & PEYcSHRRSBEI ANt &TetMal e 85RECt tO their
proliferation rahgrﬁpab(r%q/h%b roduct|V|5y prior to generation of a pMCB. In a
| 3

pr ef er r ed “ERBE P L& NGRS milar proliferation rates or

product i Vigh\a@neage @t Boti&Shd LEmES, SRR &1 iR MiB: hdvd 8BeBitfned
preferred | 1 uctivit

cell lines. wth simlar product as || as siml.ar
prolifer a{bVBW'Vr‘d#f"'I(atéanéfrggt'oé'éf @8%& 3085'3'? ﬁoep agﬁé?'é?r}ao%"ah'fs lstaﬁgs%qws of
Pr ef er abl yhe ingjedeadly trahsfersed cgH dingschuior tacbeneraie efiihg paEB.JhisFeaysanae@ul t ure
eri or 20 Hwel ahgE aﬁlt/@ériaz:abmﬁtulgfngmemhrief»aﬁ@tmmns ﬂhah%fsavlfﬂqmrerﬁé‘rmﬂufﬁgi:lwi ty.
ternatively e_par a ; to
erum 1 r csextussh REpRBH Conipiuttafina e hRRRLEE Bt P PARBRRC 10
can be as¥@¥sed by nethods known in the art. Proliferation rates for 35

mammal i an, cel | |ine uld be be 18_and .1 ours, preferably between
22 and 40 igb PR rR b arert G RE etae SRV ou & e

product i Vit ¥n SitsHngl SifeRfEnPofnd BrelrRirRbmidAindivRLAI cRIelned aMich ReVeeh | * day) ) ,
preferably 5 0,. 30, 40 e5(p or

it ould exceed 1, 1.5, .3 8, 10, 1 - 75,
D00 pg ( cor el el BYfERron o an idviete e ol odshoaf Moieias e vo
200811451 3BPETARIEHE0 ghapsmarized wih respers & Belr religration raspaied ortRiOBWEdiRs si on
when assesgfgtio¥nantidnnir kamece!] Inl Frefeft@bmbstimeicBiothes With @@siar prdlifarabon e

honbgeneo i r i ndi vi | i bt ai ned
by ol oni ndcie: 5 PrpgleRy Y Bec o RE Behpitol o Y NCE en o Eprcclaeft 12 P
enmbodi rren3§esd7‘trt el PEEFHvity A% WAL poTimilarpeliferaian raiga precelertef fHdle are FACS
sort edot o gbmentatitni of yheqiddBs Prafeirdibha tiirora) df eescoel sdaprauirte Seruorfrdecsuedensiad t er t he

transfect iceuﬂgéleﬁorsts LRCdhL B REREE S BiFerdBorlR8G dnBRH pRBI&H Ry, AbRERREENCE
| abel ed anti bodi es | evel s of

an ed to sort for cells_expre n igh .
the desir ¥ Wﬂlt@icﬁ'%&sﬁ‘?%élﬁgp%‘f%ﬁn %’iﬁ apgpsed f%sé'f'ﬁ%{f e% ?‘58%?5#?5%5@4'{% #BYeReous
cel | popult@hsfestiom t h respect to productivity. This technique is based on

t he observation that secreted eprot eins. can . . .
Proliferation rates can be assessed by methods known in the art. Proliferation rates for

35 mammalian cell lines should be between 18 and 100 hours, preferably between 22 and 40

hours and most preferred between 24 and 32 hours. The productivity should exceed 0.5 pg
protein per cell per day (pg/(cell*day}), preferably it should exceed 1, 1.5, 3, 5, 8, 10, 15,
20, 30, 40, 50. 75, or 100 pg/(cell*day). Further, the celi line should show a homogenous
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10be detected on the surface of the cell secreting them and the anount of
surface protein apparently corresponds to the expression |evels of the

i ndi vi dual weflobs14dfd§ hi gh producing cells can theref orgclﬂ%lébdggg(ﬁmcel I
sorted upon stal ning with a | abel ed anti body, followed by anal ysis by FACS
The techni que has been described by Brezinsky (Brezinsky et al. 3. 2003.

| mmunol Met hods 277, 141-155). 15An alternative sorting technique is based
on the coBflRPAYAN Yth TeBRERGLS SXPERF AMtanaseastsy B Anime BPETANEY pr essed from
the cel | smettodt Hidegred hamee bdémodeoems|ckispopkiariorefoa phéndividuahtdli-ife camita body or
an anti -i gh@hyPey aMihdLg Yo CRE FREs s Betnb@ deb@ibeyhdrame of the protein
secreting cell population via biotin. The anti bodi es secreted by an

i ndi vi dualn fuethér eaitedineats of &pt presedt ioyertioe, thatndividoalanal lifee dreefAGSrsottbatosur f ace
of thag C%Lehufy%aislmmnxolabﬁeoué B rikioh 1NEIOSHG D r&itelSonCata sbRcRfisor t ed by
FACS upon sta n| n E‘ﬂﬁ;a‘ el ed anti body Thi s techni que has been

descri bedpf"ﬁe ‘Fe% ®Bbtain cell lines with a honpgeneous high

expr essi Oﬁubr%yc%hée xaﬁaéwelnab&o%slc%n Bavidado @or@w be@&seﬁr%%mgqﬁgﬂ BV orahe anal yzed
based on the FACS t ai ngtgﬁrgﬁ)ﬂone of escrll? t.echni es The

i ndi vi duaFeSHSF pProggi ﬁésa’H&bad\t‘H EHAHE S rt?&%°€ﬁ'ﬁ°a? </ F’&H‘élﬁ?i‘é’ﬂt
25r espect raspeqh topriofustivity. Shis terhwgucan dased od et qat\ﬁﬁltvytitmsth@i:eiswieb@dotabﬁw

Al ter ggt i y&hatectad 5&&%@9%@@? trreE&aiu §ecF@»sg Agknt, RAd Ofesht ereesrean! evel as

d fied b | of
Icelertsl £ Ir gﬁ?q nt’cll:,/rt]:%ﬁ spghoglto E leixpress:onoleve?s cff%ﬁie TRX!V%Q% celpg}h? hzgﬁa%ﬂ&il OO 0

ce e IT r espect
to prolifeslacamiherciare e single pelbwited HRAN SRINING WES jriahgled Iaﬁt'%slyrafP'ﬂ"é‘Ieﬁét’l ve
enbodi nentnadfsistdyi FRCE NMHRREdHBIRBLE Bad R0 HestiBd BSBredvaskl Braadiky Bt a/r D203,
30( Genet i Ypmbk Meﬁ]og%% U1} §§§ ect clones exhibiting high expression |evels
and/or simlar growh properti es This is done as follows: The col onies
obt ai ped Ak bREMELIVRREHIAE tdcAMq@TE baRl & tthedtbupiing of & Gishdi WitRssRIftinswlthel Mmedi um

whi ch al | gérﬁg?; Q#réjsgéoeﬁgrb oM. & .%% ¢ seg%%ﬂmeﬁso lFQﬂxgﬁPQ%HeﬁﬁtFF ahﬂgd\tzrhe

secreted pr oxi
product i off il”b%'l"d'PFVGﬁF@t&!?HV €V W”P'Ed e siface af L3 pffﬁ%{?‘lée%‘?t'”g cell
i nmunof | upsestieneia bictibeTHermgtinddied Sedretep by e imlividupl @B sedhycapheed iy ths

fol | owed By F@Mffaoéﬁ@é SRE gu@&le%?ﬁ'ap&lloiﬁoll&bﬁg BRS tehehi &F&%d@ﬁ%edéus%n be
predeterm ned sel gg I on cri

propef?i eSO YITRED HBIESIEIPRG Wét}'?égttefegfaln%‘{d)“(' sttﬁgméaé’fel?'a?)a’%elnldfﬁ‘gﬁ?%}n rate)
of each céP6648¥an be assessed by the robot usi ng Ilght det ecti on i magi ng.
Col onies with the desired producti on and/ or gro

2008/ 1451§%P*t§?*ﬁ|5$'t‘26687’t65"‘0”%%’9ﬁ19855e?'?'? PR ﬁ‘f@‘ﬁ' ﬁ%‘i‘f&l'%a"w &M r obot and
t r ansf er r exbressiof Gevelsdrt apdiyzed badedonfthe Eﬂférprqa‘ﬂ@piagaed lyeneff Efecleadyibgd

i ndi vi duatecﬁmbuesl TH%qﬁdiMhJahcélldiBnE%reQﬁ&m*%ﬁdéh tald adt@nt&w @rﬁ%ﬂﬁ@'d mﬁ t he

gener %lon 0 eferr e nent EIVIdU ines
const Ftut A ec[t%o P @%%P " rates anglp ao[dggltl %YP ognbsé: o""ﬁ]ea e Fl ghatlye ‘,’0},8#; by

single ceF¢“5§'éY'ﬂ§l Wg h'qhﬁfheﬁpfﬁgﬁ'% Ipyel poidertiied spbie Fﬁﬁﬁ IPf‘ﬁ& is G ‘Pﬁe‘éb‘hl gh

expr essi oBortiRy.Ghe Slib-pdod 6 clIPM&rh tief in@@itilias ca lnk chih Plewax e @Bsyed witavel . 1 n the

present i Fb‘é@%ﬁk&@m.rﬁ%&& Il aTo [RVA g%hd%glifé}eki%%_s obtained froma single col ony
Isolate nd s

of cells ter trans ctiron el ection as well as individual
cel | |ines gbiigirmede feh@cﬁﬂrrﬁerﬁbﬂﬂ\% idn@bm) €ChoBotGuctys thé BghePneeldboEACS sorti ng,

are t%ﬁ ma?GenePn%q{)? sed &%%%clérl%ﬁ@m; ﬁl&ge éﬁ%@s@ﬂp%q n&IOISHr%FEr%lr&Qﬁd cell

| i nes>are‘used to enerat enbo nts t'he present
i nvent i onPropagics- rTais\Fr ERPgIas Edpys: |Thﬁé%'°fa?-°e°*¥ﬁ' REHRrier tfa?ﬁ\f%%?ﬂd ﬁeéﬁq'%ar% pon
gener at i ogrowdh Ima pédiBsolid rediumdishichcillaivs te ldktettiones highiprdaecing &achiestyor di ng to

predeter%ﬁgﬁtré s‘ercke@ecpaé?eﬂx (0D R ﬂnﬁé&atssmqa‘mmetﬂe&qlow G!M@I cel | lines

and/ or i proteln nber expressed X ? ne, % %pe0|f|c
pr oduct i fooguanquﬁlJf%eeé:pfcp ﬁp‘f deiigg]:nned by means o mmunoﬂuorescence Iabe ng o

the protein expressed by the cells foliowed by image software selection of the best clones
based on predetermined selection criteria such as expression level and growth properties.
Furthermore, the size (reflecting the cell proliferation rate) of each colony can be assessed by
the robot using light detection imaging. Colonies with the desired production and/or growth
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15exanpl e, individual cell lines expressing certain antibodies binding
particularly critical antigens or epitopes can be supplied in excess of the
remai ni ng n4aSph! lines of the pMCB, e.g. in 2-fol gerh@sisorns fol d or
10-fol d hi gher anmpbunts. One nmenber cell line may for exanple be added in a
2:1 ratio over all the other nenbers, e.g. 4 x 106 cells of nenber 1 and 2
X 106 cells of each of the renaining nmenber cell |inpes, éOThI ) approach of
di f f er ent PEAPE'ET aFthRn igtlatedBY Fhi‘fdi"i’ﬂtgﬁ%Fra’E,séquedlt? REYe]l Rt &or "may al so be
adopt ed t orophgatiomvent differences in proliferation rates and productivity
anong the individual cell lines, in particular if these have not been

sel ected f Eﬁfergti"‘fn“l'da‘f“i“{ai/cq"N“?%‘%'%S'T‘Fﬁl Preductiyify @ge sejqcteg for the 9¢AsFAIop AT e

i ndi vi dualpMcB! In a prefesechavimdanesit owbiduplraali lifes rcanstiosing dheepMGB are gbrenated

doubl i Bg %mne@e@maé @ctbmnegtd?%rngr&@ipe&angoﬁ.m&mg NG oL piaRd il acel |
bank whi ch ratlon rate, but this

sl ower pr Blgﬁfé?rﬁfs'%ﬂevreg? gr‘:i"%aﬁ%‘?%f %‘%‘6@@5'@8 eﬁﬁ’ rﬁ"f'og Bt i cul ar hi gh
product i Vigd yhe prdllest iR@htibre Bb@indMRARE EdiSthedBaR& f?tgﬁlg‘;m&l@ cbiBsy &% in an

i ncreased_anount. to ¢ ns or its slo cell line
W h ooy PR e Sarre 58 secsraa el Ml elinds ol FPoa St he
r emai ni ngobeinkd kignessitgimet|i RAGE isergng. rase (et Honad it tnes{ oraditreferied at es bet ween

22 and 30 epBbdiSentlsultibrze cell iiRs bRtsed 80gdhe@ed thelbMags with short doubling
times may be reduced to ensure that these will not take over during

manuf act uin fugthefFembokiarentst df¢he preseotingénticheth individudiegl! linsslare nixaést in a pMCB
may be adldiﬁ%?eﬂ@ra%@@ﬁ'poﬂ%héﬁﬂlc% &t ;Ma:@ ﬂmlu@b.emlceunrneg @anrbepﬁ.sa@HJa‘ct:aam@oduced
from the ?Oalﬁéi}eqng?ed%geﬁs% rc!nr]:g ey groBertlesdoq’Qﬁe ﬁ‘élxl%ﬁé’j} elglllnes arqa[jor md:l?:?{%ﬁ’ Such

adj ust nmen ent
char act er PrAgID BY¥MbBTPPressed @’LFQH’ Cathlingn 819y e8I H'@GBC“SSY ?”ri%wd"&r?éf'w Fr e
parti gl akxdigh, hdividIRNERE liGesdxPrepsifglctetath dnfibédles bralirgasettuarpumicaiconpar ed to

the remai gkﬂg %ﬁ%gséescane h/eg?in @?ees{a g@l%%a%r?gdmeﬁrﬁﬁ'& £ Phek REnati o of

t he cell uci n particu rotern ers are re uced And
vi sa ver s&MCRfe-G 'bérf?‘f’c%f% 5‘f9{E>°2é@’é?'iﬂ@i%’%?%’ﬁﬂ)@?’@%fﬁ% NETABEP i s
produced ierarapid¢ baaduenimd 2: larafdVBEr ail the ofiTer imreoTbesss ed. # atliDbeet$ ofthamizelll | i ne

produci ng ahdib & 13EPIAE br dHRY offie SERARIAS RdmbEHel WRA, Syst ems 5The recomnbi nant
pol yclonal protein of the invention may be manufactured using any suitable

cul t i 2at i onhis apgreadhve bitfdtengatbditatinodf the midtvieidattosll s drinthe fpeidB gty Gsodoa d

perfusi on ,pl RCERIFImyeRt a#éaeééag ngpraﬂe:%w r%?e%'aﬁ&' praﬁa&ﬁm, Lasndvhg brdhveied

expr essi on of roteins |\/th ods for I ntr dltfn A C acl.d %élg% fnce into
a cel | ar &g ”P?F'f‘ﬂaé' ArEse PeNe A e © 'g'? ’E'affrlty'"i %ﬁeﬁd’étst de of a
DNA vect opng o nereobthedrsdividieal wau%wecfslqwnt prodfetatipmtage, tilgelong®ee ¢publing he
genone or tigads Q%Fnrparee&r&ﬁ&&ﬁmerebﬂﬁeB&|yc|6Fraa\na4<a§kélo|§hnm~nreﬁIaLes may be accom

pli Shggt éfﬁaract%riz%g %éf‘ lfasm3 mg c10(?Lge,[rat 8" tr? g,h thl%] ag\ﬁer p%l{férgt(f]on rg%a @ﬁ%%tsédcna{e@d udi ng

l'i pof on,
preci pi t atithd, Pagticuiar P'éfpéﬁoaﬁqt'(ﬂﬁyr thip E?@F‘H?réﬁw*éﬁﬁ(s) Map b8 8fedie 81 CBRBC ghost
fusion, paetiRMHassatanidist @rompedsdas: for mgﬁowcm Foraddmiplea deil kee wittbdror t he

transf ect '(F),Pd}fep.—;tmﬁ B23t s&ﬁédrs s Be adlcliliPh 311rafln ¥ BR!BhENAG oLifigr oSt wherel n

each vect ;./ nucl el c acl qlgE nce encodl ng one
nmember of CQ‘SF'BE'BQTB]erPa’WP "B&‘F 9F<9|'f6F?a'P B"F‘Eﬁ Wﬁt‘?’leeﬁfzzlaﬁf’ aP ggyrs- Likewireeihe iy o
| i brang obf el pineswitroshortaiptiding tiofes imaly &e eaducerbiol epsure Vel yheemwitldhestakb ever

reconbi naehnr@%mfmingpfmeﬂ @neqfaue;smfeﬁeaaaw.d&!IcmmeemVaeméH Say &
integratio r t|on of a

e O oo Sh RStk Babiirel b bBgREchbiltes ROTHC. GEABRALT on 0
r econmbi namanpiettydhaoeed ingsraeneraredffropnihs PMEBaSush [adiusimeatsaaay @éeﬁﬂw@l heed by

several dinfdiebadel ohB0sbmes biodurBRntEBCREEHOh BbIsS tsBELEH &flysis shows
35 that one or more particular protein members are produced in an increased amount compared
to the remaining members, a new pMCB may be generated, wherein the ratio of the cell lines
producing these particular protein members are reduced. And visa versa, if a particular
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A preferred way of transfection illustrated in Figure 1, is a high
throughput method in which host cells are transfected separately using the
i ndi vi dual e { sissonstituting the. library of 25interg@gymxlfthisdiRt hod is
termed individual transfection. The individually transfected host cells are
preferably sel ected separately. However, they may al so be pool ed before

sel ection. The individual cell clones generated upon. sel ection may be

anal yzed WTPer & Spauted:p a B GPHGR Wi arb'F'EfF?ﬂEBF%Wl"’(SH"erCﬂ' &"%nd

i nt egr at i erodpcitgd wfsrmamzbr pragfoe gatdrgted.t hose with simlar growth rat es,

simlar copy nunber, simlar expression and/or simlar robustness | evel s

may be used 30to generate a polyclonal GO |ibrary stock. The individual
cell cl on%‘,tcrg@ys em{(n xed to obtain the desired polyclonal cell line before
generati ng the 6t oc i mredi ately after they have been retrieved fromthe

st ock, sor Taé Feebmanaﬂaebzyclwaobmfeefatth@ﬂveﬁdn Adapt alahe@ctuicd®ising BnSsuaPe oach
may furt herltnlfa iﬁ?n\ége mcl lDlEt n P%Jmtéc} Igtg)latclnt%g %M%Bd Bérﬂ@ﬁ)ﬁx%?o%‘&&@s

ci rcunmst afces al ['ow ng ©ntegration o han one copy into each cell,
35bul k t r gpshiRGii Qﬁekb'iédaﬂn @ygeém&%ﬁtfe@x%e&smew@@mrs can be performed
if the polyclonal protein is a nmononer. For nultinmeric proteins, such bulk
t r ansf ect iMethoas foowimedudngl & nyoles acidtsequeadd ot 4 qell @re krewg emtblﬁertoTheae hest cel |,

;‘83'8?15;?_3 |C§l§f|ﬁ£@é thé) uéefoftaktﬁipﬂ&t!émé lﬁtroddae th\éQequence offlnteriest into t?e

nuf acture o
r econﬁPnaﬁ%FE:;P EP BRI a"a?ﬁtrabcgr m‘%%’?’g] ?eg?eﬁgqgaris‘lae&%" Oﬁsc Ak mac)’rabar’?bfom is to be
avoi ded. Ptshegray 8 puppgref methoé$ krewnigg Itﬂ@S'E pleilfpsifie Ehei asth Inslyding dpefesien f
scranbl i nghénﬁca'ﬂﬁﬁﬁﬂfaéﬂah%nﬁ"éctioﬁ dHGRUNS biRRphadd prleSipiCRioh, @ektropdratibngder cond: ][i ons
ensuring in hohnOF st ce
Exanpl es g}térgﬂjrﬁt °9‘];d2%5'¥? q%% %'(ragc%{?éoé\ﬁ ?m ébt%rsgﬁlg ﬁ&'@gﬁﬁgﬁgdg gh%ejr obl ast
fusi on. THE likadi vi dual vectors constituting the library of variant nucleic
28;802.??.”2%%% Frgrf,s.rfe P EE sl i ] i L \BEach 8 Tt Lor RARLD Rhole SRy atdidl Sy
menber caﬁ°fbl€‘5R%?ﬂ"/ P'P? @ébﬁ?%ﬁ@'%?ﬁo%ﬂ?qnﬁ?lgncﬁ?'“Q H”erﬁ"ﬁT'B?régaé?wﬁ‘Bk?P@m mat el y
5 to 50 i pelysidrdlpoteirad timergstpfs usére Thislib@ryofieRprassiovieonist df oiteredibalativety  Way
Is to useg ohééqrh@@eo@rmxrg%%snaﬁ Bhokdin bthrdst. %&a@@&a&%} FHedYrdtfon were
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tinder transfection circumstances allowing integration of more than one copy into each cell,
35  bulk transfection using mixtures of expression vectors can be performed if the polyclonal

protein is a monomer. For multimeric proteins, such bulk transfection allowing multiple

integration into the genome of a host cell, would result in scrambling of the subunits. In
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enhancer / preosfettest will depend on the size of the library and the number of individual vectors in each
15  fraction. If the library for example constitutes 100 distinct variant members, which are split
into fractions containing 20 distinct variant members in a composition, 5 aliquots of host cells
would need to be transfected with a library composition constituting a distinct fraction of the
original library. The aliguots of host celis are selected following transfection. Preferably, the
distinct aliquots are selected separately. However, they can also be pooled before selection.
20  The aliquots can be analyzed for their clonal diversity and only those with sufficient diversity
will be used to generate a polyclonal GOI library stock.

A frozen stock of the polyclonal cell line may be generated before initiation of the
recombinant polyclonal protein manufacturing. To obtain the desired polyclonal cell line for
manufacturing, the clones can be mixed before generating the freezing stock, immediately

25  after they have been retrieved from the stock or after a short proliferation and adaptation
time.

A shared feature in the manufacturing strategies outlined in the above Is that all the indivi-
dual members constituting the recombinant polyclonal protein can be produced in one, or a
limited number of containers, such as bioreactors, with approximately 10 as the maximum.

30  If expression levels need to be increased, gene amplification can be performed using selec-
tion for a DHFR gene or a glutamine synthetase (GS) gene, a hprt (hypoxanthin
phosphoribosyltransferase) or a tryptophan synthetase gene. This requires the use of vectors
comprising such a selection marker. One particular feature of the present invention is to keep
the copy number relatively low in order to keep the stability of the cells high. Therefore, cells

35 are preferably only subjected to one round of selection under relatively modest selection
pressure in nucleoside free medium with a low concentration of MTX (e.g. 1-10 nM) for the
type of censtruct used in the examples. Such modest selection pressure is believed to lead to
a relatively low copy number. Modest selection pressure is believed to lead to a balanced
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her pes sinplex virus VP16 herpes sinplex virus gene pronoter is 1E175 US
6, 635,478 hepatitis B virus X protein (HBx) SV40early Synthetic 2n-finger

proteins Sy ReddSzsangano inc SV4A0. 1 argeT antigen SVAQC-LahBadhoSiTRE ©F
tetracycline-controlled transactivators (tTA) Synthetic Synt%etlc fusi ons

Human cyt omegal ovirus | E2p86 HCW nmmj or | E enhancer/pronoter Human

cytonegal ovirus | E1p72 HCOW maj or if enhancer/ pronoter EPstein-Bafr Vi rus
Rtr ansaCF?RY(ﬂ”mbe’( pﬁté{sln%angﬁreé%f%qn while avoiding the instability of cells with very high

copy number.

In order to achieve higher expression levels, the cell line used for expression preferably
includes a heterologous transactivator capable of enhancing the promoter controlling

5  expression of the polyclonal protein. Examples of suitable combinations of transactivator and
promoter are mentioned in the following table {Table 2}.

Table 2. Examples of transactivator/promoter pairs

Transactivator Promoter Examples Comments
lentivirus Tat long terminal repeat (LTR})
adenovirus E1A HCMV major IE

enhancer/promoter
herpes simplex virus herpes simplex virus gene US 6,635,478
VP16 promoter is IE175
hepatitis B virus X Sv40early

protein (HBx}

Synthetic Zn-finger Synthetic Sangamo inc
proteins

SV40 largeT antigen 5V40 late promoter

tetracycline-controlled Synthetic Synthetic fusions

transactivators (tTA)

Human cytomegalovirus | HCMV major IE
IE2p86 enhancer/promoter

Human cytomegalovirus | HCMV major [E

IE1p72 enhancer/promoter
Epstein-Barr virus R EBV promoter
transactivator (Rta)

thyroid hormone growth hormone promoter

receptors

glucocorticoid hormene | mammary tumor virus (MMTV)

receptors promoter

Preferably, the cell line is transfected with an expression construct coding for the
10  transactivator and clones are selected using limiting dilution or other methods for single cell
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heavy chain constant region. It is contemplated that a promoter cassette for inducible

30 expression can also be used. Furthermore, the promoters can be placed taill-to-tail which will
result in transcription in opposite direction or tail-to-head for unidirectional transcription. An
inducible promoter can also be used for control of the expression. After transfection, the cells
are preferably cultivated under selective conditions to select stable tranformants.

Cells that survive under these conditions can subsequently be grown in different culture

35 systems, such as conventional small culture flasks, Nunc multilayer cell factories, small high
yield bltoreactors (MiniPerm, INTEGRA-CELLine), shaker, and spinner flasks to hollow fiber-
and bioreactors WAVE bags (Wave Biotech, Tagelswangen, Switzerland)} or other disposable
vessels/containers. The cells may be tested for antibody production using ELISA. Polyclonal
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initiated. At this point a polyclonal working cell stock (polyclonal working cell bank, pWCB)
and/or polyclonal master cell bank (pMCB) can be frozen down. Preferably bioreactors of
between 30 and 100 liters are used, but smaller (5-10 litres) or larger (up to 1,000, 5,000,
35 10,000, 15,000 liters, or even larger) bioreactors may be employed. The suitable production
time and choice of bioreactor size are dependent on the desired yleld of protein from the
batch and expression levels from the cell line. Times may vary from a couple of days up to
three months. The expressed recombinant polyclonal protein may be recovered from the cells
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s bagla” Bk FLOBrSrBPY PR sk B e B e S S e e 1§
| i gand codpbeatogpby, 2Bdhpabisticgraghidms endrael fitsation Basdrecuardly bean usediordheret hod,
whi ChI f’f f Sﬁrfﬁ‘“llcléijicﬂafbf%@ eﬁ_ty'uw'fms w@lSéﬁhbr)bcl&h@harﬁ‘cﬁﬁ&&icﬁr}’di_ﬂé‘r@n@ﬁrlﬁﬁ\é.ﬁﬁti on into
a smal |l er _vol u in r 1) i ce

ot ot o na, AT gR Sl s Py AR Rl Sl At FERER) herf Bl sellibiol
an i mmobi [sibAeRe ot feverpBlerntaePRsEvaeRAe PIBtHN(ReNd SFPrdin 9aRsouPiRE FARIi ng
puri f eeat cieramafogphiy elaehals dng@syaard rapis nettd] asisiesffdre bigh vaedtioitys usyaigi es and
absor pti og; ﬁ@gpa@.*évarfd' SRR Nt R IR ISR R -andr Bk @GN odEdeRlIt Y

chr omat ogrgphy, ownstream _chr&mat raphy stnggs, e. % I on- exchange and/ or
hydr ophobF@! SUHES BERENga¢h PR '85¥§’8ﬁ@°6%9ﬁ° pHEFARY "B IeHbve host

cel | prot enmehilizee fhmdbdnosed for AamaredtiBhARpli@giond, ircludiag iporificatien of fi nal

puri fi cat hbeapsHabRG dhts edssed o VaRBRY S8 iR plion M guHii@Borssch 35 as
di rrerg and ot her a%gr egates, and transfer the sanple into storage buffer.
Dependf ngRAYTHE™®50F e and expression conditions it may be necessary to

i ncl ude apyREAMgtRRnBMEIcbIpRY, IBRNSERR dhfor@Rbdradp stdps, d.8dsH-Edadgevel of

gggg?ii%l@%ﬁ%@%%& 8%8%'}}% lzhr}grggt%grtalpr?yr,] caCr'rl1 Bé) gc?rFo(Prggc? to rer\é\%)ve host cell pro-
teins, leaked Protein A, and DNA.

in

Gel filtration, as a final purification step, can be used to remove contaminant molecules such
35 as dimers and other aggregates, and transfer the sample into storage buffer. Depending on

the source and expression conditions it may be necessary to include an additional purification

step to achieve the required level of antibody purity. Hydrophobic interaction chromatogra-
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phy or ion-exchange chromat ography are thus frequently used, in conbination
with Protein A and gelfiltration chromatography, to purify antibodies for

t her apeut i %vé‘?tﬁsmﬂsihsorder to ease the purification, it pcgmu6fspsall € that
all nmenbers t he pol ycl onal anti body share the same constant regi on of

t he heavy and/or |ight chain 5In order to purlfy ot her cl asses of

anti bodies, alternative affinity chronat o&r aLp nedi a have to be used since
proteins R ‘éﬂ‘a"’@;eﬁ‘i?a?ﬂﬁChmr??ﬂoqr@%ye?ﬁ?jthf@f\ﬁ RAYY TrEnB SPTPRTHY BRAFR 4t i on
can be usedd gelfitratidnghrcorategnénhyl gMurityrogbasiirs!fortherapadic @s=.coupl ed to solid
phase) or, alternatively, milti sterp urification strategies including

i on- exchafy&dshig %%WB;HHWWEOW Hispraterabsthatal memkepridhe °'V°1Q5'a§r}t'ﬁﬁd(yural
Char act er iszat ittersaSercondtant adgiahsd tiachcery @@y erdighiodhapol ycl onal protei ns such as
anti bodi es and TcRs requires high resolution due to the co IeX|t of the
m xtur& (&rerdar tomuv@roéhwla%a 05?%?‘86%% aitsrastive affinky FIrPHRRe ] ?“8%{% 8¢ such
as gel fi kébatsednince prioteisdhamigedae otbireitIon ragply. an ueriantarFmﬁthourda‘Ea@onnay not

have suffi.g} e@asea eeaw 1ghioP Bnd- mmanm&roﬁatanaﬁoﬂa.eamatth%oswdrwiaye)wadnema-

anti bodi es. Two-di nen- _15si on

(5D Pace) e b REaeREp SirsrRT riETed o Gres BrERRP S PR of 1 owed
by mass sp@tbfrcmﬂweyl (MS) or liquid chromat ography (LO-Ms (e.qg.

pr ot eqmi c%) PAGE, which conbi nes separation on the basis of a protein's
char gd%an f"Hgé"?’C’I‘Pégd‘B'fZSWn useful for differentiating among pol ycl onal ,

ol i gocl ongl,, andy ﬁ%%@rﬁ&%hokﬂ%}!&gi a@glng@uehrss%ﬁawaeé%n@lra& reme@m . this

nmet hod has sone 5 artl cul ar
capi | | ar y "SREUPTHIAYEda S MPExEY fidPf B?ﬁ?"ﬁﬁdg??ﬁf"fﬁrﬂ%?dl@cg?yéati°ﬂ Eﬁpfél ngl y
bei ng applired apwpachbeswanas yd ifigratipn, Gonpichange epiordognapky ar elsctroplidrids mas been
used for r%%aﬁrﬁaérﬁn&s@@hbm @ﬁer@ﬂlﬂﬁ@ér@&@'th@ﬂﬁiv@@ﬁ'aﬁﬁbod@ﬁvﬂﬂ@kﬁﬁi s 01;]
very ¢ ex_sa S re r re.r aphi c
syste V\ﬁio(ﬂ,ﬂ p(Q,IrTR rﬁ%m'gﬁ |911|eé:§' %&r?g’ég?%ﬁﬁgﬂ% Rze?%se |f?TEDﬁ§=i“8%8 %gor e).
Such an apptgactixtees foowss Yya9esd serrtiomstre MFnevio shramptegraphy Q{C)ﬂﬂsrrensi on
and rever g&d:, phaseni@GhraPAGE) WaRh YortRhes iy fdrafihaddil the batiseofagi-btein)s chatgé he

second di gﬁ&‘r%'at[‘?é‘ hQsD;BHo\%?FLlsL%I \%P&H{ar%ﬁtbétﬂg'é(ﬁmé; clianP@ﬂ Qﬁﬁrﬁ%ﬁéﬁ h&cfohhron A

pol ycl onal an for exa har a |zed Trctd dna

conpar abi I'WWV"%EQEHE“E‘@ SW”f"rﬁaﬁtHIeﬁcﬂi%”f?&F“ HF%'F‘@F“H% h& ftoﬁ‘eé'ﬁé@??rlsc?‘?r?m?@war ds t he
same tar ggtapbic techsiques| Brpagictiiaw capiilary308uChrogtledtioetecraaprdydopatiboMSade i n vitro
as wel | a‘?’nd‘é%sﬂ‘#lv Bem@f‘é‘pdh@d %HrEl{e%nfaHQQBf QRPlexGR o%%u%u\-e%a&t fhg h‘a.f; b@enR@éc}’ cl onal

antlbody coul |nnunoFreC| ita

Specif1 s TRARS AT 63 R G ARl TPty B E O Vo FRTe SR PRnY. f r om
crude cel Ireduirestners. reR{viraaebendiithe chromatopraeii pysteat.ivdvchwian he obthised techni ques,
such as Skgarfieh irf @lol dMEicRY (PRIre). Budhlad dbpRBc ERRNBSHRsQI &l R exdhbhgser

oL 2008 2Pk BRF LA e SRRt LRIBRBAE L hponribe BoRARE Pl 0,1
properti e§e‘i9f‘d ﬂ’ﬁ"@"ﬂ?ﬂ?ﬂi@ﬂi"lﬁ,f@UWQWdﬁgh this method does not give an
estimate % I & anti body nol ecul es nor their binding affinities,
it provid §”C’°’{"ﬁ a"“%"’ Ybs/ 145133PCT/ DK2008/ 050116 al i zati on of the

target pr QH%!y@I%naﬁBFBté |I?l5'§1 th@xafﬁ'Fb‘feCtSef dhﬁl‘at:ﬁérlze-ﬁhh&tlﬁﬁélEb@tqo@g?ﬂ:oh‘lplél%\ﬁﬂlﬁre be Used

| ntegr ty W HEh BRAETE BPPST =Ny HO e e R SCHon BF BLRSEING, [

vivo BanﬁumﬁUdlmﬂaePémeﬂ inyYitre fs Helb@ﬁl 'pelvenal anti body could for exanple
be infection ?t udi ef An_exper i rrent!a ani n&lﬁ such .as a gﬁze can for
exanpl e bé&Mi '%Y'E& tiefet fracpctepadiopiot Py e’ aRapeY ?rc%aag% yeInghal
ant i body Inessipisatim vwhéard$ apiadly shérficdedyinigue fop thdhanelyticsh separgtion pf forget anti-be
i nhi bi t ed guhd fonh BULE adiyshteacty QRAMididd/inPdunbhecipeltiie kWith atheARhIQRY, such

as SDS-PAGE followed by protein staining (Coomassie Blue, silver staining or biotin labeling)

35 and/or immunoblotting, it is possible to detect and quantify antigens e.g., and thus evaluate
some of the functional properties of the antibodies. Although this method does not give an
estimate of the number of antibody molecules nor their binding affinities, it provides a visu-

37



Ther apeuti c conpositions In an enbodi ment of the invention, a
pharmaceutical conposition conprising a reconbinant 10pol yclonal protein
sel ect ed fgRMdbdsizamUNogl obulin super family as it actpldfﬁ,mmgfﬂgqi@nt i's
i nt ended for the treatnent or prevention of a disease in a mammal. In a
preferred enbodi nent of the present invention, the pharnaceuti cal
conposition COTTE)I’I ses a reconbi hant goé\é/" onal ant i bod or anti bod

f ragnment glzafipn.ofine farget prRbe RRANg P YsHg SRECRLY Eﬂ'ﬁéﬂﬁr?%'a?? {keyiseptat

exci pi ent mohBémposentitiidiferenced eftheeahtivndiestiowentantgens idhe prtegrim of thavlemli on, t he
phar mac euyivealy )RR BHeldxRsfiMbdes€S a reconbi nant pol yclonal T cell
receptor or T cell receptor fragnent as the active ingredient and a

phar maceutn dra¥ivy fuacbeptchiraetedzatippofaniolycbhe aptibadyaewd far esdmpe hpodactiorons  of

the pr eseeﬁmieewmxb%é{t@ aRRPaIR s b%@s@mn@ﬁexlsmmeméc@@w.tﬁ 9&pe°emarrpl e,

b f t t
20 conf ectrn S UTD e oty nad BB oo T 4ok S e R sl "
f or mul at e&@@@@ﬂﬂmen@lhl@dwhv@mtﬁ Bivationglird of e eatyFlend! afpﬂb&é‘ll ce (see for

exanpl e, F Rem ngton: The Science and Practice of Pharmacy (20th ed.), ed.
A R GenndPgareyEneP morlifiShcott W iliams & WIkins, Philadelphia, PA and

Encycl opeg &, %btﬂ]ﬂéﬂ?@ﬁ@\@%\@ﬁﬂlon QBHMaQ&ﬁﬁcal%ﬁﬁﬁosﬁmn \S;Wﬁﬁr%rd CKredMhimmnt C.

Boyl an, 1988- 1999 r utj ons of the active

ot oap e POV B e T Te Im A ALC LR s b MU oo

| uti ons ornt@’uﬂs@émmam@tma’rt@rpreeér@wabf9dl§sa§d In 4 mameiahg possi bl e, for exanple
in the case of %fed philized conpositions that corrﬁ_ﬁl se the active ingredient

al one or t“b@)@’felf?é WMPRATEERL Hheapreseng invention g PR RRFUIF! 9rBROSEQR P80l ut i ons
or suspengiigns re@npnapr piiwbes otibwly of entiredy fragreen bathewcew inwadier@npesi t i ons

may be st ghddiaeRBcAPAtRbaBRYExEMER! | S€ excipients, for exanple pre- 30
servatives, stabilisers, wetting and/or enul si fyl ng agents, solubilisers,

sal t sifor In agxmmmremgretdhmtmeurr@ht of the pesant éwentbhothe pbdrfreralticalirdmpeséiopr epar ed

in a MNNesmKRevR rREembRsnt poRFofal R RcdiorBaNeI Rice M WRMnPAARe ditie0! Vi NG

or Iyoph|I|5|n rocesses ol uti.ons or suspensions nmay conprise
vi scosi ty9 ﬁ‘%fjrleg'ég'?% p%%ﬁeﬁﬂ@ﬁ‘éaccgﬂegf © §ERGEi um car boxynet hyl cel | ul ose,

car boxy metrhy hieeinhdtBSR corthobtib R b trg&g[.l»r&e\‘u’c RAVeRMA BRI Ar8RR& IR MiSnet kidwn35The

i njection conpositions are re ar under sterile
COnaL LT oneS ThBT SIS, b meabs S cama o Py NP o BiBe PG it o

anpouRés eenfedtighing predessesalienghatrhaceginat eoinrpositions myy be formulated according to

f20081145 13§Pv€}Tu‘dR&2&Q§A&5&Deaﬁorém@e tﬁéélfdm&@rblélg Qﬂkeﬁ?ﬂ%ﬁs‘l‘ﬁé BN GEITPT | tSeI
rom appr oxi nag pL @XLhat e xi mat el y
2006 t o' apgrodmarieey b ) AR SRR Loty UbpRi RiRN% WA, BAREE] OT
accor di ng Phig, chq WF@%OWW@EUW%W%RWMMSI h SM’ﬁTbL'"C‘GIB'E,‘b] Fong?ﬁ'a"s uch as
in the fonpssissenmentkiaskker B YorgUposi tori es, drages, tablets or capsul es.
5 Therapeutic uses of the conpositions accor d| to the invention The

phar mak eutplgtons ©b edstive ingrsdiettc IR I3ppusRENSIARS, ﬁﬁ‘g%mia’ivr‘ﬁpéqﬁq HHEMRY¥Obe used
for the tRB & HUspehEiBils, BediréfOmabQ us@, @\WRIMNgipaskil, fér esthrdpasethe Rask ofpamal .

Di seases énﬁ‘}ed%&gﬁ%ﬁl %n£ Gt & %TQMSE HwetJ?:ﬁveog\ﬁr%S‘*Qﬂt a?&%ro??ogﬁ%l G a E%WEPP?M ' i

i ncl ude cancer eIVES sease
and ot her e?@%&ﬁ F‘Q'E"BM/ fﬁ"%@h%m%&fﬁ%?ﬁ’?ﬁﬁ@ té]lb§P"°P(9%e<9§?§§"' t°c‘éf'FdTrl9\Pé?§rcul ar
di seases, nticagias@smpdasitiohe mag bé siztilizee brd/asmsy edngimse meddntd, if@ eaardplepds- cri ne

di seasgs, sL{ AR BhiRLA ettt SHfdrARRiIARAg HEHES b81RSHiRF S IR R egulating the
osmotic pressure and/or buffers, and are prepared in a manner known per se, for example by
means of conventional dissolving or lyophilising processes. The said solutions or suspensions
may comprise viscosity-increasing substances, such as sodium carboxymethylcellulose, car-
boxymethylcellulose, dextran, poly vinylpyrrolidone or gelatin.

35 The injection compositions are prepared in customary manner under sterile conditions; the
same applies also to introducing the compositions into ampoules or vials and sealing the
containers,
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One aspect of the present invention is a nethod for disease treatnent,
anelioration or prophylaxis in an aninmal, wherein an effective anount of
the recombiyigbfosRi4C! onal antibody or antibody fragnepcripkaaimsiist er ed.
In a further aspect an effective amobunt of the 15reconbi nant polyclonal T
cell receptor or T cell receptor fragnent is adm nistered. An additi onal
aspect of the'éa@r esent invention is the use of a reconbinant gcl onal

anti body GP® PREBAEFUASH FOTRISVRTUREY COfREEt [ SRRBYIBIF 5t 1P FagRREMB3tE

ant i bodi e95%; pEfaaily froreepprmetdy020% keanpregreataly 969, oftiva irgosdismsi ti on for the

treat ment Pﬁérrr(él:&ﬁ@aﬁ%@mﬁ&ft@ﬁé S‘c%orfdl’r@fib ﬂlegﬁ@rlﬁorﬁﬁﬁwﬁb@&br@caﬁﬁle&n%ﬂiﬂ@@i& an
i nfecti on, QL o0t her, respl ratory

20di sease ™" I'TTT"]!J o""ls o thgté?r"yngalap ﬁL(': i (’\)"r‘?gs st os'toﬁgg rdr'??ﬁ rt% L2 3s@retles:

car di o¥asgylape.it §§'e's\%¢me%oﬁl;bm§aecera,ﬁbem%ém@e)nomer vous system a
met abol i ¢ di sease, an endocrine diseases, transplant rejection, and

undesi r ed Tpe ammacg,atscdmagrwsmmscamemgndthe pasemrimentiad meebegted dor these Anot her

enbodi ”Eﬂftregﬁménbean%e%(r@md &fbrév%ntﬁddnr&%to%@aée%Q'n%@iﬂ%trbugeakésttﬁatac%ﬂ pkits for
environnent al 25 detectio t hese kits.

u
Kits accolBRiTg W S o T err LB D R e RE e PSr o ¢l onal
protein pirdipamatbradisenses, aleroy asthnaiand etier cspindiony ldispases,ciutpimayndedisi abel ed
W t h godetegstdak@ovaaddfl dRéashd Riiskaheirtde E@ftranaéw&@ta%terderh&@t:&l@rand khdol abel ed,

the pr esenFa rc?ge%r@sl ggmnéiaﬁﬁtzgfreﬁ)r@?ns%r? 5|re %r&&r%wg}ided to a sanple

suspect ed “ofc Contarni n € presence or absence of
the | abel anGkﬁé@i&tlﬁéH&eﬁ'nQﬁﬁé}ﬁ@nW a @Btho@ﬂ:r%%@é‘s@ tebtridhe dniigatio® peul e. The
S&I’Tp' . Pﬁa)fls I]{‘Ila?l aalmﬁy Wﬁghem an gFPecFve amoungorjt}(e recomgrlanli! olggonalli)al"(n)t%od er um

pl asma, spl “as a
sanpl e fr @niikedy é’ﬁW?fﬁﬁmﬁﬁt"ﬁFte@éuW@ef“%%rﬁéEQ‘%én effecHys quﬁgf Hecont ani nant .
Non- magnalrécambmamipoRsiom@AY chierasaiter or Tadell redeptoOidgaiant Btaathireadredn. Non- | abel
detection enconpasses the neasurenent of refractive change in Bl Acore upon
bi ndi ng, Whedditienal prpectaf theirergnt INyrokign isIBYPseIPAR rerepiRt Rolycigaal@ntikedy apt ur e
t he tar getor rRebrabHAR polydéhal © Q8 rkddplar IPEA 4l OBnabalck r EXAMRCERorE i@ the

foll d

i 1 mg. PR g8 d o Rl B b rcaMEh| o= dbicBR O SBburpBpfs T, 2

cl ones ex BF%@C?fga%lWﬁCB?J'UlaéénfETﬁ}aé%%F‘E'Fﬁsﬁe@t%'F"Wh@“?@@@%b‘?’é%@i%ﬁquect or
used 28 sliBease] imnitinglopieal 2alfudtiend: bA aegtoprresrsy disease atcardiovascelhodisease) aFi gur e

2b. Cell |d|s@§sejrrp%la%e&?5h her\;btﬁesyé':éﬁ!da h%té%oﬁced'rée\ééé 'a“%nﬁcnﬁ%s%&rgﬁﬁ%hf ve CHO

cell line D34 obtained from Law ence Chasin, Colunbia University (also

avai | abl e "PFORT (ﬁ"ﬂé‘Bd‘??E?d eqdPETs- 014) . D4 cells were transfected with a
cDNA for %n&s@éuﬁérﬁ:‘e@p%&%éﬂ@d@z@&%ﬂ\&é us type 5 transactivator El A (NCBI
accessi on no. AY339865, cDNA sequence:

at gagacat ahdtaeCéngemeagaagé pivemioh acagarg aaahgaustdicagt eitd fof ghacamgatigat cgaa

gaggt %t gggttegcion]Lée as well as methods for using these kits. Kits according to the present invention
ataatcttccacctcctagccattttgaaccacctaccctt cacgaact tatgatt agac%t gacggcccccg
aagat Cccaagra%_rgse a recomblnant polyclonal protein prepared ac€ording o the inventlon which protein

gaggcggt t ey de et Witb acgEctablegatmabryiong gty foomyd az degetibgat tabaled,daalt t accge
cggcgcccygidsédt recombinant polycional protein may be added to a sample suspected of containing

e T R e R
gt gat fat eencaetthgdrraeigaejensteg ot sampiclodedesterhrgabeasryanie sfpdipyiidsughagt t t gt g
ttagatt at g¢ giood, serum, plasma, spinal fluid, lymph or urine or a non-mammalian sample such as a

gagcaccccggﬁ&é‘%% SO L IL SR AL SRAE IPRSEAN, A SRRSRRE SRAN AN AL gt ot t g

ctttgctat
2099acctgﬁ@@%ﬁ@@fﬂFgPEM@E&gﬁ@Eﬁﬁﬂ@ﬁ%@&ﬁé@é?g%ﬁb@?ﬂﬂ@@@ﬁ@é@%@ﬁ@&ﬁ%é@bagcctgc
aagacct ac exgegement of refractive change in BIAcore upon binding, wherein the recombinant poly-
gtfct%gaﬁgggggﬁﬁggggggg&hgg@ﬁgg@@&gggﬁ&gﬁﬁ;tgtgtctagagaatgcaatagtagtacggata
gct gt gactcc

tccttctaacacacct cct gagat acacccggt ggt cccgcet gt gccccattaaaccagttgecgt gagagttgg
t gggcgt cgccag

gct gt ggaat gt at cgaggactt gctt aacgagcct gggcaaccttt ggactt gagct gt aaacgccccaggcca
taa) in the vector pcDNA3. 1+ (Cat # V790-20, Invitrogen). Transfectants
were selected with Geneticin 39




25(1I nvitrogen) at a concentration of 500 pg/m . After selection the cells
were single-cell cloned by Iimting dilution. Cones were tested for
transacti V%&‘dﬁﬁs/ﬁfﬂs%he CW pronoter (inproved expressi @grpR¥odsofisd ent
transfection with an anti body plasm d (shown above). A single clone showed
an expression level in the transient assay that was inproved by a factor of
3 conpared to the untransfected D&G44 cell line. The increased expression
level is K&®RKEdence 300f actual transactivation and coul d be caused by

sel ection sons
perfor rredT\f/?\% 'EO Oumﬁa%%ag%ie?a{’r% %(%tglfk o'ﬁmglgfﬁg?%gﬁm thaﬁ‘g 1%9 %I mes

i ncr eased SERBPEYSIYABvel conpared to the wi I d-type D4 ceII line. This
clone (ternmed ECHO was subcl oned twi ce and appeared to be stable with
regard to transactivation of the CW pronoter (inproved expression). Actual
transacti egavmg 1of t he CW pronoter was 35not neasured, but the clone
nevert hel ess showed stabl e high expressi on of antibody under the control of
the CWY pPeTstien of CHireli Gieges1 2R 1esS pPEIMiBRIEDS/ 050116 Anti body expressi on

pl asm ds }her %%%l b9td)’ expression plasm ds used were constructed as shown
above. S urpose 6 different anti bodies directed agai nst different
Vacci ni a Vhé@é@fegmdafo@h@dn&ﬁwnqn clg@een. They were chosen because each
of themhas a very characteristic profile in ion exchange 5chromat ography
nmaki ng po3be blleexpressidevectdriiceabivoin Bawde geant i fication in mxes of different
anti bodi es. The anti bodi es (disclosed in co-pendi ng PCT/ DK2006/ 000686 fi |l ed
on Decenb&f’#© 2006, titled "Anti-orthopoxvirus recombinant pol ycl onal

S.BtZI to)ggy B‘P@n’b% ?e%é§§ Fé[}fegﬁ\geo%éggliﬁég)\eg\éﬁveeCHo cell i erl%();él% wzg?,gﬁz (clone

002- 235) Lawrence Chasm, lglgserfleq (GH% am!gblgg'eT Gibco cat # 1261 3 ( cl one
002- 303) cells were transfeByer OB -aABRA (fol tha @39 0 sidiBa) thd BddngGnELtyi® | gG was

measur ed l?r)éns%m‘éﬂr%%@éﬁ'%cce@lérﬁw m%ewolmgla ehse:(Maxi sorp, NUNC) were
coated with goat anti-human Ser ot ec, AR10 %Hf ol | owed aE%B%tncubat i on

with sanpPEe9sm ﬁtte‘icms?&si%geta}?ﬁtéﬁcwgm%ﬂﬁ YRR AP HRI9R 24895 ody) .
Det ectlb on awaEtip@rdtotapechtifigtdrcROigoattcarnadcidiataatiaderpiaacdoregbroardaticeracgag
conj uga} e dadchditthRbgetit@cbgaltcRRERNt (dagRoda §Ra0E R STARER R cgedfgaitcdghed | on of

E ccggagccgcctcacctttcccggcagcccgagcagccggagcagagagccttgggtccggtttctatgccaaaccttgtaocggag

gtgatcgatcttacctgecacgaggcetggctttccacccagtgacgacgaggatgaagagggtgaggagttitgtgttagattatgtg
gagcaccccgggcacggttgcaggtetigteattatcaccggaggaatacgggggacccagatattatgtgticgetttgctatatga
20 ggacctgtggcatgtttgtctacagtcctgtgtetgaacctgagectgagecegagccagaaccggagectgcaagacctacecgee
gtcctaaaatggegoctgctatoctgagacgceccgacatcacctgtgtctagagaatgeaatagtagtacggatagetgtgactcecgg
tocttetaacacacctectgagatacacccggtggtecccgetgtgecccattaaaccagitgecgtgagagtiggtgggegtegecag
gctgtggaatgtatcgaggacttgcttaacgagectgggcaacctitggactigagetgtaaacgccccaggecataa) in the
vector pcDNA3.1+ {Cat # V790-20, Invitrogen). Transfectants were selected with Geneticin
25 {Invitrogen) at a concentration of 500 pg/mi. After selection the cells were single-cell cloned
by limiting dilution. Clones were tested for transactivation of the CMV promoter (improved
expression) by transient transfection with an antibody plasmid (shown above}. A single clone
showed an expression level in the transient assay that was improved by a factor of 3
compared to the untransfected DG44 cell line. The increased expression level is no evidence
30 of actual transactivation and could be caused by selection of a particularly high expressing
sub-cione. In comparisons performed with stable transfection, selected pools showed a 4-5
times increased expression level compared to the wild-type DG44 cell line. This clone
{termed ECHOQ) was subcloned twice and appeared to be stable with regard to transactivation
of the CMV promoter {(improved expression). Actual transactivation of the CMV promoter was
35 not measured, but the clone nevertheless showed stable high expression of antibody under
the contro! of the CMV promoter,
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ECHO cells were seeded in T80 flasks at a density of 0.30*106 cell s/ per
flask in MEM al pha nmedi um w th nucl eosi des (I nvitrogen cat.no. 32571) with
10% fetal gl fpossiss (FCS) 25(Invitrogen).. Wthin an heprpkhaghserdi ng, - the
cells were transfected with Fugene6 (Roche): 10 pl of Fugene6 is m xed
with 490 pl Dul becco's nodified Eagle's nediumand allowed to incubate for
5 mn. at roomtenperature 5 pg of expression plasmd is added and the m x
i s i ncubaf@PoPHFREFRR PREPYIS min. at room tenperature 30 The mix is added
to the ce 0 ] W ' i fection
reagents 1&“&%@5%% Feéag_%g%mw%g&wﬁgegwaas_cg% ac?%@@”ﬁky? ° rJiJc])F{‘J"IS\?%%/I%aI pha
medi um (weTRGE aﬂﬁ\?&ﬁ"%‘iﬁﬁe&tég)aQWﬁtH'ﬁfW(F Yeseinpdys BeEBCE PSS EGR A)°SEVEMAL pha- )
and 10 nl Tiody wedre clemereberedkiclsatinefsherd desla verg ehdragtenstic brofietimoh egchatge at a
concent r athoabrafhMekii®bdsaie I idditificatiBeaniEgliaHifciech if haRd el ditilere @ 35

week. After, 15 days_the cells were tr i ni S re
transferr 8'3f'b(°g'e?12r\}/l‘ve Pi‘tﬂ?ﬁ?? (JA?C{O(%‘?J q C?’@%ﬁ)cﬁ?egr ﬁ%@@g@ bézst?ﬁﬁei?roé' Iét!\ér%%mtr’veerdi um was
changed aAd2Q0ketitfas|"Rafive i ReuEYirus IecomditrtfrRola'ena Spiitody e dyblishrsl 8YP s were
count ed apgopoerdustvereti es were neasured in 1gG ELISA. The results are
shown in Table 3. Productivities are cal cul ated as picograns per cell per
day using the 20cAL2I03Adnbes 0&t0x7/he time of harvest. WO
2008/ 185133P (A9 oE1®2-188) i body |1 gG conc., pg/m Total 1gG Cell
nunber, *10°6 o g ig\%ggﬁgggi[ rams per cell per day SynD02-037 3.65

¢ Sym002-303 (clone 002-303)

¢  Sym002-482 (clone 002-482)

15
IgG ELISA

IgG was measured by sandwich ELISA, Briefly, 96-weil plates (Maxisorp, NUNC) were coated
with goat anti-human Fc (Serotec, STAR106) followed by incubation with samples and
standard (purified human monoclonal IgG1 kappa antibody). Detection was performed with

20 goat anti-human kappa light chains conjugated with horseradish peroxidase (Serotec
STAR100P).

Transfection of ECHQO cells

ECHO cells were seeded in T80 flasks at a density of 0.30%10° cells/per flask in MEM alpha
medium with nucleosides (Invitrogen cat.no. 32571) with 10% fetal calf serum (FCS)
25  (Invitrogen). Within an hour from seeding, the cells were transfected with Fugeneé (Roche):
* 10 pl of Fugene6 is mixed with 490 ul Dulbecco’s medified Eagle's medium and
allowed to incubate for 5 min. at room temperature
¢ 5 g of expression plasmid is added and the mix is Incubated for a further 15 min. at
room temperature

30 « The mix is added to the cell culture flask
On the following day the medium with transfection reagents was aspirated, each flask was

washed once with 5 ml of MEM alpha medium (without nucleosides) with 10% dialyzed FCS

(Invitrogen) (MEMalpha-) and 10 ml of the same medium was added together with

methotrexate at a concentration of 2 nM. Following this the medium was changed twice a
35 week.

After 15 days the cells were trypsinized and all cells were transferred to new flasks. After a
further 2 days of cuiture the medium was changed and the following day the medium was
aspirated, the cells were counted and productivities were measured in IgG ELISA. The results
are shown in Table 3. Productivities are calculated as picograms per cell per day using the

40  celt number at the time of harvest.
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36.5 3.0 12.2 SynD02-186 8.15 81.5 6.0 13.6 SynD02-235 5.71 57.1 3.3 17.3
SynD02-286 1.39 13.9 0.8 17.4 SynD02-303 11.4 114 9.4 12.1 SynD02-482

WO 2008/145133 PCT/DK2008/050116
Productivity,
IgG conc., Cell number, .
Antibody Total IgG . picograms per
pg/ml *10
cell per day
Sym002-037 3.65 36.5 3.0 12.2
Sym002-186 8.15 81.5 6.0 13.6
Sym002-235 5.71 57.1 3.3 i7.3
Sym002-286 1.39 13.9 0.8 17.4
Sym002-303 i1.4 114 9.4 iz2.1
Sym002-482 17.0 170 12.5 13.6

Table 3
Cell counts, IgG content of medium and specific cellular productivities of transfected pools

For the production of single-cell clones the cells in the pools were stained for surface-

5 associated antibody and single-cell sorted into 96-well plates cantaining 50% ECHO-cell
conditioned medium (MEMalpha-} and 50% of the same medium without conditioning.
Briefly, the staining protocol was as follows:

Cells are trypsinized and counted
Pipet 1-5 x 10° cells into sterile FACS tube
Spin down cells for 1 min at 250 g 4 °C and remove supernatant
Wash cells in 2 ml sterile FACS PBS (PBS + 2% FCS) (5ml)
Stain cells with (Goat F(ab)2 fragment anti-human IgG H+L- PE {Beckman-
Coulter, IM1626) diluted 1:20 in 100 pl diluted Ab/10°® cells and incubate for 20
min (4 °C In the dark)
15 6. Wash cells twice in 2 ml FACS PBS (5ml)
7. Resuspend to 1-5 x 10%/ml in FACS PBS (2mil)
8. Add propidium iodide, 10 pg/ml 1:100
A proper gate was sef and cells were single-cell serted into 96-well plates (5 plates per

10

nhwNE

antibody) using a FACS-Aria (Beckton-Dickinson).

20  After approximately 1 week wells were inspected by microscope for the presence of single

clones.

After approximately 2 weeks supernatants from wells with a single clone were assayed each
in a single dilution by ELISA and based on the ELISA value and visual inspection of the wells
24 clones representing each antibody were selected for continued culture. Clones were

25 selected using visual inspection for cell number and morphology combined with a selection
for antibody expression level, Selected clones were further tested in an exhaustion assay:
briefiy, cells were seeded into 24-well plates and allowed to grow until most cells were dead.
Supernatants were assayed by ELISA and the top 10 clones for each antibody were selected
for adaptation to serum-free suspension culture.
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17.0 170 12.5 13.6 Table 3 Cell counts, 1gG content of medium and specific
cellular productivities of transfected pools For the production of

si ngl e-cel ﬁo%ﬁ% the cells in the pools were stainedpbphrStshbanes -
5associ ated ant1 oo?y and single-cell sorted into 96-well| plates containing
50% ECHO-cel | conditi oned nedi um ( MEMal pha-) and 50% of the same nedi um

w thout conditioning. Briefly, the staining protocol was as follows: 1.

Cel | s ar eAFRRFHOTEY 3EUT 48 “HHERTXLYIUePi pet 1-5 x 106 cells into sterile

FACS tub . |, L f 4_m t

Super nat aGt o GRubrl Bnf B, Blsotodl elop iRl e AMel BB my o ) o
Stain cel POCHPE Rerpmgzre medisy LambagireHite cal VerR GREFICTYIER B! cpipculture

( Beckman- Gmet (7P, SwiMdk6&6) add inadbatkdlon20shiaker B0G796l. Cell dantices Wk tQtakl | s and

i ncubate fQke 2Rl halBcih® e SindaE Kdre Hnbed VG B* GRLLIS pbMinE or te Arsih  FACS

PBS (5ml) 7. Resuspend. tg 1-5 106/ mlL _j n FACS P 8., Add propidi um
od de. 1) A SR T00 STh PR RS A e e SE TR s L g o Lig FES e |

sort ed i nfa n@6t geries wereaapprratBngltnrssatpydvichdime inid o wagsprifesedthaiShey | a

( Beckt on- Rerkddasedto sediiiilee ulapr oxi mately 1 week wells were inspected by
m croscope for the presence of single clones. After approximtely 2 weeks
super nat ant ghefenénf tive btiaptatioh ipedodsting gélis wereersayed ibg EbiSdafrergn alawh in guitaresi ngl e

di lutygn keafakd vt A% DRiBB&Hd QbeditbieexpldsSitn ¥dleHRemd GsekiERataple R8RS i Oon of the
wel I's 24 cl ones representing each anti body were sel ected for continued
culture. C ones were 25sel ected using visual inspection for cell nunber and
nor phol ogg conbined with a selection for anti body expression |evel.

Sel ected EXMMEE dvere further tested in an exhaustion assay. briefly, cells
wer e seed LN 4-wel | plates and allowed to grow until nost cells were
dead. Supggpﬁaisgoﬁtegp%“r%gtsassayed by ELI SA and the top 10 clones for each
anti body wWert ssphgRsitieh Eabilitg Gaphab icOIfuréDove e foHgtiine BeuFIBEDSFISTKE bf @lghdsur e.

15 were prepared. Based on countings made during the adaptation period doubling time was
taken Into consideration to the extent possible. Care was taken to match clones with similar
doubling time. Altogether 9 mixes were prepared:

Mixes 1-5: in each of these was used a single clone for each antibody
Mix 6: two clones were used for each antibody
Mix 7: five clones were used for each antibody
Mix 8: 3 clones were used far each antibody
» Mix 9: all available clones were used, 5-7 for each antibody
Clones were mixed so that the number of cells representing each antibody (for each antibody

20

from 1-7 clones) constituted 1/6 of the total number of celis in the mix,

25  The experiment was performed in 50 m! culture tubes as described in example 1. The
medium used was ProCHO4 and the total culture volumes were 10 ml. The experiment was
started with a concentration of 0.3*10° cells per mi. The cultures were diluted to 0.3%10°
cells per mi twice a week with 3 and 4 day intervals. Once a week samples for ELISA and ion
exchange chromatography analysis were taken. The first samples were taken on day 4 and

30 the last on day 35.

ELISA values for the 9 mixes are shown in Figure 3.

The calculated number of cell divisions from start to finish differed in the mixes from
approximately 25 to approximately 27. This means that if the cultures were diluted as
described twice a week but keeping the whole volume at each point total volumes in the end
35  would have varied between 43,000 and 152,000 liters. Large scale mammalian cell cultures
in the industry are typically up to 15,000 liter which means that the mixing experiments
described here as far as time of culture and number of generations is a fair simulation of

culture in industrial scale.
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WO 2008/ 145133PCT1D1C2008/ 050116 Adaptation to serumfree suspension
culture Cells vvere trypsi ni zed and counted. 5*106 cells were centrifuged
and resusp ProCHO4 serum free. medi um ( CagpiBidoosdddsiccel I's - -
were transfterr to 50 rri cell culture tubes (TRP, Switzerland) and

i ncubated on a shaker at 37C. Cell densities were counted 5tW| ce a week and
each time the cultures were diluted to 0.5*106 cells per or the first
2 weeks) Brappearpthetthggelu@r peodygivity s relptiyely spastrPhifg "E@Flp gﬁd Witk 3 er 4-5
weeks doutdndergy taveedsf:odecinest sghombeswer e approaching 30 hrs. at which tine
point it was considered that they were adapted to serumfree culture.

At the endra¥fsiadi&QeraiAcatPon period the cells were assayed by ELISA, frozen

down in Cmgg oz R SRR bl Eito b mAKRIGERA QR CXPerT ment s

(see Exa ression ex
conpos¥ t i Eagnn g%w wyeloThaRoMEN YA ‘P{EIEP%%W'HVEQ mi BRPH 7 tend SHERTEE B i xes
of cl onesmibuiie@HI. BpadaactibeBag etk roanuCatunéi. Rosedmokeindroatens whi dialgekaipt at i on

period doyh a%( ggq.nguﬁammc} 3 M NQ%&t&@raﬁlsd@g@éﬂo%nxghocoh%trsesnea&ermﬁal bl e.

Care was taken to mat ones W th simlar doubling tinme. Altogether 9
m xes wer BY W%&P%Weabﬂﬂrmeit%& ’T”h each of these was used a single clone

for each Ll Fﬁ,@ i body
20 M X 7: glﬁ.lé |xtur%é \n\:/a\érl%adﬁcsf %’ht)é tﬁe wtg%‘%g Iﬁp%h%ﬁé%ofdﬁﬁq%fy@ét K )é@"%

cl onedd wefa @s‘éﬂb ¥39P A deR %ﬂ'ﬁ'—FbUlﬁPmte'” was eluted Ry gppé"""ga? pragigas r%ﬂéf’ 8 ones
wer e usedsobm¥ Madl inca bi-Aaetbtielndid. 0 Guiierest aviloweof i mEdinsayet Aaminues. mMoBEr  of

cells fepFn%S%Homcheeaﬁ @h@@h}a&ows (rﬁ&{toﬁéacamamémmdymwn@dﬂoﬂ-—n?a.@duane@ds
consti tut ﬁd 1/6 0 cells in the mx. 25 The experi nment

was per f oGNS tgd”frﬁ“?raé?ﬂ ?aFJP%S'?TPges as described in exanple 1. The nedi um
used was fr ﬁ&#@é @gmwh g éhpérﬁéto&%;. o e \éﬁlow&&a\‘iﬁ‘é gnam.sra# IgGTc.‘&ﬁipSﬁW I ment

was starte caoncentrati on ultures were

di | ut &d thtﬁeﬁﬁsie%d Iéglqag’ef)tefp’"wmt%f?é Nﬁb%%ﬁpwf{cﬁmg' A%Efmﬂfbecfg'f/n? terval s.
Once a webKivsigaiibe oref wrll sEpargadanith haselingsepraatips of Faub pftheryr Bsreforanal ysi s wer e

t aken. Thﬁntéglritﬁ)h oﬁﬂa@mv%n\aﬁjnﬂasfaalé%c@ﬁkafé&iétémmdorﬁ&trhletn}eagd; on day 35.
ELI SA val ues Xes are shown in Figure 3. The cal cul ated nunber

of cell df‘?ﬂc%ltgﬁ'gnsf"r’(t)?}re]sgf"é’ret to finish differed in the m xes from

appr oxi NMahe ke Wefeland PR JEBBLY atble ardling coBantcof elidtantibodyMeestIntiir es wer e
di | ut as _described twice a week but keeping the whol e volune at each

poi nt ot 4F° A 3 $ in the end 35woul d have vari ed between 43,000 and
152, 000 | WtghSr urkBfndBis B dR JFRNgRhd EBfE@ht artdbdidy i8Seen in the start samples.
The differences seen may reflect different expression level between the clones used in the
mixes, The antibody content of each sample is shown graphically in Figure 5. Surprisingly, all
antibodies can clearly be identified in all the last samples. It Is also seen that in mixes with
25 more than a single cione representing each antibody (mixes 6-9) there is a tendency towards
a more uniform distribution of the antibodies in the last samples.

EXAMPLE 3, Expression of E1A in ECHO

To investigate the expression of E1A in ECHO the level of ELA mRNA was determined by
quantitative reverse transcribed Real-Time PCR (qRT-PCR) with SYBR green. The qRT-PCR
30 method is based on PCR amplification of a target sequence. The PCR Is performed in the
presence of the DNA binding dye, SYBR green that emits green light when bound to double
stranded DNA. This allows for the real-time guantification of double stranded DNA after each
amplification round.
When the amount of double stranded DNA is low, at the beginning of the PCR, the signal
35 from the bound SYBR green dye cannot be distinguished from background noise. However

during the amplification process the signal increases above the noise and the production of
double stranded DNA can be followed. In this manner the relative amount of target initially
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in the industry are typically up to 15,000 liter which neans that the

m xi ng experinments described here as far as tinme of culture and nunber of
generationg, | Lr simulation of culture in industri WO .
9505, 1455 3t rBri 50081 0801 16 appears that the cel Fﬁ#@?‘ﬁ@?@%ﬁi vity is
relatively constant over the 5 week period with a tendency towards a
decline in sone m xes. Analysis of 1gG conposition 5-10 ml 0.22 pmfiltered
nedi um supeseniiraite someles Gadedetsiniped basefon Meerereeded fos ths YBBRFFEP GE

Heal t hcar gjnal I1@0&Q] 4patIficFesHEd. TeE evad Boidin ihicRB% {hlshold isanskhed sttiselCtwi t h
0.1 Mglygl ' : ool ed protein

mat eri al \?\/%a“gee’gﬁ' E“;%%’gﬁgﬁﬁggiﬁgagf‘%s?w 2%542)%%@%%%%%{ %uﬁg- acetate pH 5.0 and
tot al | gGveenseahd mkinaids det er m ned by neasuring the absorbance at 280 nm
60 pg 1gG m xture was | oaded onto the weak cat-ion exchange col unm Pol yCat
A (100%4, TealRNAWgs Ktrpeted 50 G.9K)-0F EGHP Pod Yek293 Thi ysinetha ’NarasMig] Kt ed: by
appl y} Ing ao.?r@dm&a_disgenh&&gomgme W%él\_h@hufﬁdmrar.maeéﬂﬁérataﬁorm-érﬁ. 0 bu:‘fer
at a flow . ; e t el uat e
was noni t(‘)n(r'Be r'%yag&é%llﬁl% ﬁesagﬁgh%lg&@?eq uﬁ&?&ﬁ%%ﬁ@ﬁ'@géﬁﬁg&nﬁgﬁ%ﬁ v{;@

i nt egr at i Gie Bykarypie TetahRiMA NanaSerieg [fragsay- The iie8Ty it ¢RReER 9B Nans of the
cat i on exchagrgenanisdryBING befwebig 10 ovigpasterigalegkbed ardh HeinggttacrRNAL 3wt har vest
from Whx 8cabhRRA n%ﬂ?%ﬁ% 6.5 Bhif hEd231hLOB RSt £ANEDMR of 85 shiBieiwidimdagual  Abs
are well separated, wth baseline s,of{ﬂgr ation %3 fzur ‘Sf t hem 8§ﬁ%r ef ore,

i nt egr at | YANBINCPEMTGCTYREE TERREETY KEra) e el dOFEP RPN YTHE %8R "B

rel ati ve RYGasetadiogtmaitriabTbe Hak293aDNAmIE diluted 25x, whlld thaiECHQ cRh waanal ysed as
descri bed 4Rhey&vi@Nehd & -BR WA Perfofmaaamiy Sthithdand yxBobseasig FesrlRNESYBR

calculated. A her, upiform disird iQn i.ffer , i bodi es
is seen i r‘?eﬁépgtlg\%ftegg%pcfa{éé' > él@é“%?%é?’g%agggé]ggéeﬂ%}ré/fmrge{oﬁéﬁ%gd??%ﬁent
expr ed8i oholH @t 85°ChH 48 westas Withd 56 Herrey almied] 9B tiHBIN RN 4RI°GARY B¥dy cont ent
of each sapphgon & 79bOWRelggaeCmblyis FrimB5gSPE. Bhe Bimers Lsid(glArp96pF: 5

ant i bodi e?GR@fbc%h?@éﬁlfTRgcgcﬂgﬁ‘,té1‘hlﬁ7%M_ﬁ'ﬂc&@ée&ﬁﬁhcﬁm‘r@éﬁ)'t&gb& al so
seen that Tn"mxes wth 25nore than a single clone representing éach

anti body @reRdEamsEnbip the dppd pidhe B3GR ENcy towards a more uniform

di stri but iRonl f the antibodies in the | ast sanples. EXAVMPLE 3, Expression
of ElIAinN To investigate the expression of ELA in ECHO the | evel of

(ElA ”BNA)%@eﬁﬁés@iBHBﬂ@ﬂ iRECAO anllsiviad ahalfzct @¥iAg SR JRTTRCIsEdyend Reated thate PCR
gRT- PCR) W t YBR green. .The - i .

anplifi catE}[\%H‘mg cgnqogr%g@phsﬁg ﬁgﬂg?g%g%ggy‘lag’%gﬁ?Igﬁﬁg:gtt'%&hgﬁ% E(r:l-éosence of
t he DNA biceltlinggiogs/rot eRYBR the EbMPIOHAT A8 FiPPSUYR @aHO waghEed e AvBBUAY 8 doubl e
stranded hAwhidhisgraakfbong Hyar fraghent efaddetiavires QUARANd kiowatto expres Eddabh e
stranded <Al te h anplification round. When the anpunt of double

st randed B‘lf)ﬁw?@ Wg%'v{/?‘?egt t he begi nning of the PCR, the signal 35 fromthe
bound >5YBRhgHREPCRINRWE aRpificatieh iflitisd Hexgos sdee, ftnoposhive kgtalitd= 18i78 gout However

during theo ARRAcbhGARUPRAGES thdRrE O Binla i RASIPRoAR etcHORaRBles e and

t he produc l'e strande can be followed. In this nmanner the
relative anount of target initi &akmyple Ct

Hek293 18.74

ECHO No Ct

NTC No Ct

Example 4. Preparation of cell banks for bioreactor experiments

To be able to perform bioreactor experiments for the study of compositional stability master
30 and working cell banks were prepared. For the experiment, clones of ECHO cell expressing 6
different antibodies as described in Example 1 were used. The clones used had been adapted

to serum-free suspension culture in the culture medium ProCHO4,
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WO 2008/ 145133PCT/ DI C2008/ 050116 present in the sanples can be determ ned
based on the cycles needed for the SYBR green signal to cross a specific
t hreshol d. _The ex point in which the threshold is r i e & -
val ue, whi &f;]%ogﬁlt‘%%’%used for relative conparisons of i%?tfllga o?fg?otégt anount .
Material s and nethods 5 Total RNA was extracted from 3. 0OE+06 ECHO and
Hek293 cells using the RNeasy Mni Kit cat. no. 74104 from Q agen as
r ecommendédstigycallberfranuf act urer. The concentrations and integrity of the
RNA sanmpl es were determ ned using the 2100 Bi oanal r fr Agil.ent with
t he Eukar {t08° Wfé'i'a“ﬁﬂlﬂ”ila'fﬂﬁ"egé"r %Egvef I" HFERY" rlltgrel‘%’ %B?ri'ot% ;h ngeget er mi ned
as an RNAMasteegeli Bapksiuer @repeRe Kiprbretisiaenponeniipl giowh accpdinggo shedpidd and 10
bei ng i nt gedciriddns:The 10 ECHO RNA had a RIN of 9.5 and HEK293 had a RIN of
8.9. cDNA of each sanple was made using the Quanti Tect Reverse
Transcsi pti on &ells weat frozgo do@OBRENtheY wered RGIRNTSIORYYBO0 ng RNA as starting
material. The Hek293 c¢cDNA was dil uted %?x | whil e the ECHO cDNA was dil uted
twice. The dRTAPERWHILeHUPEIEREIFTEY ™80 8t B ne M3005P using t he
Brilliant SYB : ; 09248 from Stratagene.
Thermal cycli Egé%gﬁeginﬁ%g%!}@@%&?ﬁ%é%gﬁgﬁtgogfwggoc; 40 cycles with 15s
denat ur at i on amixIBAC A LorthiRedeNOBd tiovg: @t a6 and 30s ext ension at 720C;
mel ting curve anal ysis from 55-950C. The priners used (E1A-696bpF:
5f TGACT CCGGRCCHTRGTANDNIed Bclores per/andibgd®  5' - TCACGGCAACTGGLTTAATGG ' 3)
target a 77bp fragnent i the'?"q?@gﬂﬁﬁf hhe EIfA %ergra. ixResul ts 20 The
expred8ion of B AMPoyieEEEET ol nalYYEE "9& g (e gRT- PCR assay and
showed t hat Fl RN 0 Al eI Gl abacd@soi n this assay,
strongly i ndi cﬁrtel rllg t d<:flttlrmt%%netQFEJCI—IO cdéltl 8\(Ig-l' ng does not express the El A
protein. As a positive control was used the human 293 cell line which is
transforned by a fragnment of adenovirus DNA and known to express ElA at a
rel ati vel yadnkiggheaidgek . 25The RT- PCR shows anplification in the Hek293
sanple, the positive control C = 18 74 .but n Lifi k(¢ seen
nei t her i #"¢ E(&ZWQ"HS PELIR) SN e 161 T‘xﬁ%‘r"eﬂeg‘e‘%ﬁg Cﬂ%ﬂ;%‘%é g(r)%ld\é% Sanpl eCt
Hek29358. PafoRpeNoaton oNWaNmaGe!l Bakhpl e 4. Preparation of cell banks for
bi oreact or experinments To be able to perform ioreact or experiments for the
BE'a il

study of confpoSEEERRIOER SBVR VPSP HEEYEE BE9ATE™ WA R g cel | banks were
prepared. Foy g@gmg‘%gﬁegga?pﬁggg(aéﬁ Oqellgg%@f@gédﬂ]egw essing 6 different

anti bodi es as desc npl e 1 were used. cl ones used had been
adapt ed to ser pRefiiERe@uts pansiconeduh (Rib&H04) viithet0rIDMS0 e nedi um Pr oCHO4.
W2008/ 145133PCT/ DK2008/ 050116 Master cell bank C ones were thawed and
allowed to recover in suspension culture for a period. 4 mxed Master Cell
Banks were preggirgd frﬁignéfg@aﬁtylhr]]b%%( agtggntl al gromh according to the

fol | 0¥Png EXpBR AERS

One frozen ampoule per mix of the working cell bank was thawed and the cells were kept in
culture as seed train for 14 days at which time point bioreactor culture was started:

Each seed train was used to inoculate two bioreactors with 0.6*10° cells/ ml in 250 mi start
medium {ProCHO4 + 5mM giutamine + 1/100 non-essential amino acids).

25  The cultivations were fed from day 2 to day 14 after inoculation with feed medium (ProCHO4
+ 6 g/L glucose + 5mM glutamine + 1/100 non essentlal amino acids) resulting in a volume
of ~ 585 ml at harvest day 16.

The following parameters were controlled in the DASGIP bioreactors (unit 1-8):

Table 4. General bioreactor process parameters.

Volume 250 mi fed continuously, start day 2 until
day 14
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production and metabolites, All cultures performed as expected with viabilities and viable cell

numbers, which were alike. Further 10 m! was taken for analysis of the IgG composition by

jon exchange chromatography analysis from the seed train (at day 9 and day 14} and from

each bioreactor (unit 1-8) at day 20, day 24, day 28 and day 30 after thaw of the ampoules.

The analysis of the IgG composition was performed as described under example 2 above.

All mixes were analysed as described above and the content of each antibody in each sample
of the 4 mixes was calculated. The total yield of IgG from the cultures ranged from

10

approximately 150 to 250 mg/I..

The antibody content of each sample is shown graphically in 5. Surprisingly, all antibodies

can clearly be identified in all samples. The composition appears robust none of the clones
are lost or has taken over during a 14 days seed train cultivation followed by a 16 days

bigreactor run. The compositions are different depending on the input clones,

15

distribution of the individual antibodies in the final product.
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It also appears possible by selecting specific clones for a mixture to determine the relative



pH set point: 6.95 pH control: Sterile filtered 0.25 M Na2CO3 i s used.
Agitation: 80 rpm P02 set point: 30 % (regulated via 02-content of gas)
Gas flow 0.1 sl/h CO2-level: Adjusted by DASGA P systemin order to keep pH
Every day 5 ml sanples were taken for analysis of viability, viable cell
nunber, 1gG production and netabolites. Al cultures perforned as expected
with viphilsities and viable cell nunbers, which were alike. Further 10 m
was taken for anal ysis of the 1gG conmposition by 5ion exchange

chromat ography analysis fromthe seed train (at day 9 and day 14) and from
each bilpreaﬁhmthc(dLFB# @enlara‘ibonaif ad@iycRBal @i ying dapatieyof 28presinglapotloadit er t haw

of the amp cc)lr%ﬁrss&é? t?ﬂ%ﬁ%ﬁ{:)t mgr%bé\njlg,l sd cgﬁe%g%mph aﬂ? was performed as

descri Bet es were anafysed as descri bed above
and the corﬁ)ent PUW'C@HI:%S%FF |ebUG§'5"PFhV‘%,C§?! B WRETHINC26l O'iiﬁ’éj YeCHrg 8eMpdsss at

cal cul at ed. jedf@nt @b ofd @btthc@hudi@Satitl @Atddey £ tistintt @SentitRn 9L eki& poIptional
10appr oxi nmat eéﬁ)(f] 150 to 250 ng/L. The anti body content of each sanple is

shown graph‘? 'y in 5. Surprisingly, all antibodies can clearly be
identified bn alSepararep eansfefting boshyels with racipgfsaidsexpedssisn vedaes uket he

clones are éo‘?nﬁftlo% a\tb‘?"tﬁng} é‘{‘eef,be@?f:@rmtgé”atl&goﬁth@‘éxﬁ%¥§or§@&@o & firfkb Bhe Yromeadsi on

foll owed by a bl oreactor run e co sitions are. different
dependt ng. Jhechl. FHAgRY GATORE 2 tod) SIRSEIoRn BAs SOLETBE ) SerssDs fge
speci fic cldsast frembar of the polychoalgestemi ne the relative distribution of the

i ndi vi dual 8nt i Wﬁf%i& Dt Iﬂ%ompgg{:ior‘%r&qgﬁé to obtain a polyclonal cell line.

2. The method of claim 1, wherein the expression vectors are stably and randomly

integrated into one or more chromosomes of the host cells.

3. The method of claim 1 or 2, wherein the transfected cells obtained in step b) are cloned,
e.g. using FACS cloning, and preferably wherein clones are selected for at least one criterion
selected from the group consisting of growth rate, doubling time, expression level, production
level, stability of production over time, viability, hardiness, robustness, morphology and copy

number.

4, The method of claim 3, wherein clones are selected for uniformity with respect to the at
least one criterion, e.g. wherein clones are selected for uniformity with respect to doubiing time
and/or expression level, optionally wherein more than one clone is selected for each distinct

polyclonal protein member.

5. The method of any of the preceding claims, where said compositions of cells expressing
different distinct members are mixed in a 1:1 ratio, or wherein sald compositions of cells are

mixed in a ratio different from a 1:1 ratio.

6. The method of any of the preceding claims, wherein the expression vectors are identical
except for variations in the coding sequence of the polyclonal protein.

7. The method of any of the preceding claims, wherein the host cells are derived from one

clone prior to transfection.

8. The method of any of the preceding claims, wherein the polyclonal protein is a multimeric
protein, e.g. wherein one expression vector encodes all subunits of one distinct polyclonal
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Clainms 1. A method for generation of a polyclonal cell |ine capable of
expressing a polyclonal protein conprising 2 to n distinct nenbers, said
met hod conprising: a) Providing a set of expression vectors, wherein each .
of said vectors conprises at |east one copy of a distinct nucleic acid
encodi ng a distinct nmenber of said polyclonal protein; b) Separately
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per f or H& 3%59Fﬂ'5af?@ﬁlﬁétr°rf'?‘5}ﬂrﬁah%edfnlﬁnﬁn &|p suh agrfiela s HEK293 et Me second
subset pef.cexplissi on vectors. 9. The nethod of any of the preceding
claims, wherein the expression vector or a further expression vector
encodes a selectable marker, e.g. wherein cells are continuously cultured
under &3ndi thegnethpdebelpimit, gvhmlh thyf hess celbexpXpRses 3 rergMbinant kpesackster,

nar ker cafapi: of‘@fb@u&ﬁ!tlﬂatﬁﬁbeché%Jr&ﬁ&t@bl:&hrﬁﬁifok@ﬂpr‘e%l@ §rahe pBliva ekt brdt&inWhi ch t he
host cell is deficient, for exanple wherein the sel ectable nmarker is
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d) verifying the presence of each of the distinct members in the recovered and

optionally purified polyclonal protein.
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11. The method of any of the preceding clains, wherein the host cells are
eukaryotic cells, preferably mammalian cells, e.g. manmalian cells sel ected
fromthe group consisting of Chinese hanster ovary (CHO cells, COS cells,
BHK cells, nyeloma cells (e.g., 9p2/0 cells, NSO VYB2/0), NIH 3T3 cells,
fibroblast or inmmortalised human cells such as HeLa cells, HEK293 cells, or

PER. C6 1gel | ﬁpoly&lgnal-Eaehrf@édﬁQﬂis@l@ ZCﬂoa'l aaphiat.owaer &I, e pbmst.cﬁﬁiﬂpr&@g@sses
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i ntegr amr@kamnntedessmaargéﬁuosmh e tdss themt 3%, lfier examelplass ban SPt es vary bet ween
menbers of the polyclonal cell line. 15. The polyclonal cell line of claim
14, wherein _the at |east one exgre53|on construct is |ntegrate9 |nto one or
mor e cHY omoBmRAyclonagceliing of any, el FHme 1eetq WherRl 63's eRiERT Yo% T8 wher ei n
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r ecombithaior enplelesaaai®t ei n are derived from2 or more cl oned ceIIs and
mhereln t he nunber of cloned cells is |ess than 50, for exanple | ess than
su as_| es | 0. Jolycl ona
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the subiiiNicheriOfrofeidl¥.d.I WIS eREraESdMor the SubUMRS iLliie i @RE0PSY thé sdhE or
subunits iI.s under the control of the sanme or identical pronoters. 19. The
poncI&ﬁQP“ﬂ@FVNﬁFWe of any of clainms 14-18, wherein the expression
constructs encode a sel ectable marker, optionally wherein the sel ectable

mar ker 4 ,sio@%nd%q @entnrna%%sw Bl ngoé metmaies %%m%se@rage.w esm;ugg dreoRer or

a subunlt yclonal cell |ine of any
of cl alarFE'eE‘@bTQ“ar\Kﬂ'éPBF ?Pae'whsfﬁ"ymeoﬁ%ﬂctq@feomérkﬁr |S§na°q5-'8| Ry BRracrieffPbody or
pol ycl apalenadtes hady pbpimgrmambeddref @babik v vhie pelypeide nmeendeer s of t he

pol ycl onal anti body are of the same isotype. 21. The polyclonal cell line
of any of clainms 14-20, wherein the host cells are eukaryotic cells,
prefer@Bly TeepabiaieneheeliHips tof gey pisclaime Ifaknaherain el podyclonabproteiieisgol ycI onal

cell | Ipan%deﬁm%ﬂﬁbﬁy &I pRlydRndidmeodyPRjredrl, frafra WheRMBI insMbarsF Rl ¥

i nt egrat ed pressj on construct odln for a transactivator capabl e of
transa@?Wgﬁ?é B“Vﬁ@éﬁ?BﬁgFé?"@d Wﬁafor the nenbers of the pol ycl onal
pr ot ein.

21.  The polyclonal cell line of any of claims 14-20, wherein the host cells are eukaryotic cells,
preferably wherein the host cells are mammalian cells.

22.  The polyclonal cell line of any of claims 14-21, wherein the cells comprise a stably

integrated expression construct coding for a transactivator capable of transactivating the
promoter coding for the members of the polyclonal protein.
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