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METHOD FOR MANUFACTURI NG A RECOVBI NANT POLYCLONAL
PROTEI N FI ELD OF THE | NVENTI ON The present invention

WO edoatied3z o t he production of reconbi nant pol yr¢DDER008/050116
proteins, such as proteins fromthe i munogl obulin
superfamly, e.g. soluble or nmenbrane-bound forns of B

LT ' ' y whi ch

merbp FoRumuiaETBRBIC 2 b ERuRA R Sy B

BACKGROUND OF THE | NVENTI ON A nunber of di seases such

as infectious diseases and cancers | ack efficient
FIELDh® Bt BS/ENVIOMOC| onal anti bodi es have general |y not

been successful against all of these targets, partly
The dresentgnveatipadlaties jo die prorictompl regomeingetrslvaledaladaistnsyeuch as
prot&H$ AbinaRe wﬁiﬁwuﬁ@dl&ﬁﬁm ROSLBINMG, £3USdINe bnméﬂw%raﬁr%cﬁﬁl‘ﬁd forms of B

from nonocl onal ant | bo% recognition, PoI

or T 4Rt 1958 Es UYRY PHEUBT Rer S1aRdY ?*barﬁbrl‘d&p%d ﬁ%ﬁe ~gpecific

integphtoral ity of dynami c targets, e.g., on viruses,
bacteria, or cancer cells. Also, polyclonal anti bodi es
have the hi ghest probability of retaining activity in

BAckEﬁoﬁNﬁ%‘F ?f Iﬁ%h‘ﬁﬁﬂ ¢ mutation. Different

comercially e pol yclonal antibody

A nLHH:eF @P@Héds@ stﬁ%'a%tlnfb&ﬁaluygkggses ]a)'ld Q dEPsI Iagwgfﬁaent therapies.

I mmunog In isol rom-t nor mal human
Mongiensy §”t'bF‘F'eﬁ tﬁ‘ﬁ‘é%g?ﬂf-‘ﬁ%\’/ no S‘Fﬁ?ﬁﬁ%@ﬂ%’b’iﬁ il Qf Hepe (Rsgets, partly
due to wamabhiey & thedomplex Bty &tis Gt & lad dptiva mutenaTsSof it étyprotirgdausing
|mm'umpggdasaﬂg%%{gﬁgcloﬁalp%&%%P e%g%nqg o%e §§I§clgr?arl tggﬂbeéj?ésg)n’ thg other
hang ﬁrrecﬁ%ehtol tﬁ'fgéféﬁlpbﬁa'tSY Oﬁ/%\\ﬁ@ﬁhﬁﬁr@ﬁﬁs cadrd OB Yirdges nigACteria, °r cancer
cellsh)ﬂ(@@rﬂ)dNH-U'h@I ér[’ﬂﬂ%&l@gh%"ﬂhbfh@ﬂ@éﬂ presh P Bt t@niny aedli9fin the event

£ gl TIUN tIanl mal s. | mmunogl obulin purified from human
" a15{956 5 ni’fég ?ﬂ’oved ef fective against infections with
D|ffé?§rﬂ%tﬁ@#ﬁa C|§J é\)’aHa?ble E&?zﬁ&r{a@hﬁy%d2¥mgﬁéu@iks (\:Q th@cluding' 1) normal

ovirus and viruses
humﬁpﬂrﬂ@un?ﬂi‘?t&l“f‘ MRPMAeHYPR, theplood ﬁgn%ﬁlal' higrgan ﬁortqﬁ% 2) human hyper-

|mmnﬁ@nﬁharhodldlﬁﬁrhlae@eﬁrfﬂmhyﬂea%b@ oflingRiB@al ghﬁnlauldbﬁors carrying anti-

bOdIES m@ms?%gfe’r'tllcmarlalsease aEggQaefé 2?3”158 II'lmﬂﬁuthey pgewoutslry]/ have encoun-

1S use
tered mivbaToBIOPR Eedtion of Wadchetion ;e rninesl hpeirent o mgnoglobulin

deritdddRHP kRBlod £bA I UMREel @nhals. Thymogl obul i n) . Nor mal
human i mmunogl obul in has been utilized to boost the

ImmiuRBgl oty iBYeiieed Hbmi Humanadedd edsenéveaaifieeMiesagamst Wadctio@sSwith

[ h I f a i r
eIyl S58P LR 2 S IR SRR Sergg s, o
bies|virgs, tbogH U toynt ¢i6, 2somelt 2saip r‘w’@‘%}l”‘?ﬁmﬁﬁ' yhasfis amﬁ@?hybv@oaﬂmuno-

g|obuwbmrewfﬁoa4 thepﬂml cﬁﬁ@bmustnhrrmatz@mﬁtahbataah déﬁ£ Isalsb@ﬁ‘ﬁafford T
varl a

cell BB Pttt e IR Rt B Perog Sp b BT petcn e o roymo-
globpimuNogeah ihgimey iramunedomitis day eekrf wilizeghfantedostidreiimedine system of
immUREHRE @ﬁ‘@éat@H&' QQ@EI@% inntht Beerd R8G0S 2A06 ARG murlel dRedrdefs.

as with other blood products, the risk of transm ssion
Nevé&rthdldsb eatibspicadigenirdgmutinh @& Hads VeehBinpes ded to@p@bhdtiathed supply

vir r| ons r nai n I
of dorlor #?C?é%vg ac r|aI emst\/\hat %c%qc dti Ona\%’dnaMnsboa(i'l é%nablle safety.

A”'”@'ﬂﬁé?@'ﬁé@'@ﬁ@bé‘p’éd'ﬂ pertucwawﬁe‘a@dtvuat hgrsgetpietilemsigfeimmuno-
geniaﬁsaﬁﬁ@bbserved 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

very limited.
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very |limted. New approaches to generate human
i mmunogl obul ins arose with the transgenic aninmal t ech
WO R@8a$s133r ansgeni ¢ nmice carryi ng human i mMmunopdDbKRI0R/050116
| oci have been created (U. S. Patent No. 6,111, 166).
These m ce produce fully human i nmunogl obul i ns, and

Newlfgtaﬁggrgeiﬁﬁl %Ppgr}l]un?@i eel 1 E)bhlﬁé oL ecv%ﬂ" %%épa]%lsgemc ar}/mal tech-
niquesntTirdsdyniy mededs raing Hurfmntledmbeglal:tslm lofi hele bear| aeatee(ly.S. Patent

No. 8T8k 168). &ﬁes@‘ mme %?odute@ﬂ@l?rhuﬁ'ﬁh HﬁhﬁlnB@UﬁlllﬂL ShdeeBodBASainst a
trans eni c hunman i nmuno enes

specitsviard F(Eﬁ”ol?ei/\ﬁ“se‘?’ byé‘fs”ad/'mml‘d&tza?@ @Fm'@iﬁﬁng?‘%‘aﬁ?r 'Qr@g?f“”“b“’y
yield3Gire 888ed98)ausdoiiae eslatiyeiyosoai sige qifohyel langdr aaintalDiclieesso been

madtaerarr]\E%b%rc%Byt?—I rm&m%m%ggbm‘n %3%%9 (%‘Qrunop u$0|P9tY etfa/ Nature

cO I catl ons SI O
Bioteqqgolg@y n@oggﬁ@ PRI Hewe '@l S%PW'WOW@(C@@P aemt@odles for therapy
fromdink foRJo@ RE €Gch HdSs NOna vﬁﬁhf)ﬁte&&rﬁtmeatid’rhsl het,rtas thinuRgbhysiology of
o AT PR D SOLARLISRGD e v
resultrmgtl@mUInﬁtrszpeaﬁo'rﬁhfelniztmnﬁb@altfe@gqnmmi}rmgilcb\tﬁnﬂsltyrpfltm:antlbody
resp%@%eéd’r‘nﬁ' M&Bﬁ@m&ﬂ%ﬁlllkﬁ&&hé ﬁ&%ﬁﬂ&é&dhﬁ%dn@@lo@ulm loci might influence

the (35 570 bRAHRI g Progtas” THEG bTas el PruE s Ry defete the
aningl'g own rheuaog|omllin dord s Uwy e, dtie ehinea amiibddy moddueti@eeitl not exceed
the 5@3&‘”09%\"9&%9@ aﬁ’ﬂcbolayniadﬂlr@nmewyof tr%g%rsgon Bhﬂferch&h‘. a% nts such

transm ssion of Infectious agents such as viruses,
as Vk’i‘l‘sieén@"%‘ls oHPHEF pﬁt&pméﬁgorgmaﬁ parainjgy@tion of human antibodies
prodackd iniagdtmas.i on of human anti bodi es produced in

animals. Recently, a new type of polyclonal antibodies
Recanitly cthnew typedepelydena! aotibetierorhigv giihdepehdany oadondreaveilapiity at

the @he Bf QQHGEtloﬁrhaQ@%erb@&)’élda@(‘!eﬁ\‘ég@ﬁol dbes gnt@&'d)é@'a?@@énerated by
anti bodi es are gener at ed ﬁ‘?fé‘ﬁl SO antl body

solaE i BB 5 ¥ RO LN MU P S RS LTI —
againstithe dedired pamgse fapaied by stﬂeenldgﬁlrraadbtbcﬁe’sg\&rhlch $micifioallycbind the

desnté?]él tg@egﬁ?é ItygI?Flal%m W?\fb gﬁgfl étgﬁtétﬁ: t{?}oé(‘]@édr%tetal rﬂgmmahan
EXPTREFRIT HEMASY U?'%ﬁs %S‘ﬁ)?@é'@fﬁﬁ’ﬁ?ﬁ|cl”&tﬁ9@%9'ﬂ éggneo"i‘f‘t'bOdY expression

plasin@CiRtoihe @¥me\Wahemiciske BASRH RN as e R IBEEDI WDCZOO4/061104 One
ation. of nt i bod%dexpr essi an

exarpﬂte%ggms new Hf(g)e .0 polyfqonalfanu ies'is F\lrecomb alnﬁa H‘ﬁg%al an%dy

agalggdmeg@l[l@wo zgﬁ)é/@)zgﬁw @h@ﬂsq ¢f| @e@@p@c}/@‘@g@eﬁtmn results in a cell
poptﬂ&hdﬁo\bm@kaa@melllk%@ﬁ*daﬁ@ d sinfle ERURRIWIRAL eREXINABRIS and growth
ant i bod aj nseﬁf_:t esus D (WO 2006/ 007850). The use of
rate%?‘ieee-xgﬁésﬁ?? Re TFRGY B resul ts in a cel |l popul ation
where each cell contains a single copy and where
expression levels and growh rates are expected to be
suMMaRStOFVRHEINVENTIONM  SUMMARY OF THE | NVENTI ON The
present invention provides alternative methods for
The pragefgtyemtion prayidee @dertnatientethotly tolr oneducivroefe recombinart

poly&bfal 'pp&@fﬂe\wggﬁ"éré}ﬁdédehgeﬁrb?‘gfté kGedtitifghatib®An@brefore provide
therefore provide increased flexibility wth respect

mcretaéeq ﬂ@al%lwlve@ rgf.peﬁ]: B)dt'l}j\&cp@ﬁe efe@rpdtllcitﬁ@ ceIqu @/mle maintaining the
polyalandlitabfitina grdthie. poiddidonnaxpressicofletdtempy ot @igher than possible with

[ ression |levels may be higher than
Sme@&ggkbﬁ%gﬁf§ﬁ site-specific integration. The approach

The Qﬁprbg@ d?&ﬁ@ﬁlrgserﬂtrFN\femlb@% Bée@@ﬁ%d@ﬂ ih@BERIBh of the individual genes

ration f
of mteresthto host cells, prefeerably #ollowedaby gomng of single cells with desired

characteristics. The individual cell clones, which each produce an individual member of the
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of interest into host cells, preferably followed by
cloning of single cells with desired characteristics.
wabmsitesdsyi dual cell clones, which each producECEDK2008/050116
i ndi vi dual nenber of thepolyclonal protein, are then
m xed in or der to generate a polyclonal manufacturing
cell line oduc a.Ro onal
POVERI3) & TR ar& P?%B“&f{) 4dng d‘é—‘rge%%f}eaﬁ Fy Ft°¥¥é'°%'s?a tt”””g cell line
for tRe pradugddnyaf lagredclopeiotrefeits. The sane goes for T ceII
receptors (TcR s), which when produced in a
Poly¢larah RBHIRREIRS a8 BReasallyone s1ast wRll 2RV hee iRl PretFins The same goes
for TSEH tbdeptdre (TBRYM),I wiichayerh proaugeatie Atre@miitdnt ek Gratdi@Ndystem can be
obtalne%elréégglgﬁl d r(S:n'lt1 gvrrs ﬁa@:%gg(é?tgeégﬁlﬁﬁtﬁea&ﬂe Eﬁ(clottﬂg @/E]Ional
antlwwvévé/nthéh% fﬁcgmémabtl XPressioo sstaes of tjteeqrﬁ%env\mvemtlcmrléls however
also rﬂ)%s&ﬂ@@@&ﬁﬁflhé ¥rob RPN REIP B nd? ngcesgarw BEBBbgRIOL Q. Bferent
nown r Ievance in a %)a icular deficl

pr°t‘8rf‘§é’§l§é<”°"‘f’|’1é FIPPBSR Rt PHYBHT GHEM ™ °orsdease Fup%/‘?séat igyention wil
be eparhpifledalponiohdadiiesdied bt it is inntqut terwbeat Foby coowlelicR’s and other
poweeha{%&@'ﬂg Wmﬁ"tsmafge QEJFPeP D PlhEHLARL tdYetef! mhwt@*ﬂs may also

desired 0O manuf act ure toget her
be ﬂtﬁ‘%‘t@”f’\'%”sdfagﬁsﬁfa%o be fusion proteins if de3| red The
nt r od
he BEeSE R v Ahort Yo P e KB g B fReT o & ronBiBl fihtha
proteindn ofieeontaieeri A.gp Fraugebepitarmateutioasosipbdioems. O@nEmportant feature

of tﬁemnbams the@dHng s ntahefatwﬁw&essl bsastea%&p@%bmgf #hBéndividual
manuf act urlnﬁghgro ess bi ased expressi on of

molqcHgs ¢PRRTRYT eplveengt BF%?'Pt'%'fffH’iejo iR E&?'y@'%"ﬁ‘&l‘”g unwanted
batcprtotbaiah viasiatk@pdnd avoadingoatintieatein, ofmnermntmrszofrtge paainha chintibody

durift-GhadauRat ch variation and avoi ding elinination of
url*rpinb ers of 't he pol ycl onal anti body during manufacture.

In ohe %&Btetfhé%%@ﬁt |hh(;ﬂ1tﬁﬁe§lfgféts th BVﬁﬂﬁéd)fér @8*@5@&1 &fQ Bdlyclonal cell line
or. generatiaon of a
conaBie ol e G A B KBTI B YO SR Bl e CERGErss Foig method

com@rigimg:n di stinct menbers, said nmethod conprising: a)

a) BrRX dd il 5‘9etaof%%re95|one%‘&€oer§SWHHPeM%S&PSszamV%%Eo% BorfRRs 9{ least

sal d vectors conprises | east one copy of a distinct
one ﬁ?fb'l leacd %@FH”‘&I‘F&%@E' @ncgda\pﬁq ﬂact ﬁi?ﬁ’[?@F ofoqamjs%qlbclonal protein;

te t transfecti
o) E8od Sy PapBEchS bl R BT ST Y BB AL Verla R8s conattons
aVO'é'OWSl’C@-ISmmflCaM@lJ@I’Ung oftheeexprregipt vectonatinigrtia genenuf oftthecells,

ther@d&p&ﬁﬁﬁin@'? t%@?éd?rﬁp%s*ueﬁsooftctéﬁs %e@!‘:@n&fswtoheexﬁl%lsbﬁg one distinct
gg‘%/ t|a| n|| ng ton conposli ti ons of S, each

me"&:tl‘fﬁﬁ CtRoT P8R g RSy ng one di stinct rrerrber of t he

OS| tions

c) gfﬁm éf&ﬁnalto pgc(é%wgosr&on of ceﬁ( to%b ain alpplyflonaﬂ cel?)

In a yCl ona

In p&?@'ﬁ(&%rérﬁgod‘?rﬂmg kﬂ@%lﬁ:l&n@?cdﬂ%nxg alas %edollyc I%érﬁﬁé&&%g cell
i i

I'ycl onal manufacturin I'i ne an rozen and
line §%F’%@”aﬂﬁ‘& StRIeg) 3% USEAAS13/R9! a' Kaerere@ank (BYRR), from which
samplpd/ By ., arﬁnﬁolﬂﬂs\)\lbamhe gamet @ad (1eedydiraatp 6ot resnufaauringesf recombinant

ponEIQ%tgﬂ%rﬁéﬁ a t[!)&f\{ %f ?‘%gérﬂrﬁgaeél%a‘nﬂqBWCB?

nant “po yc na génerat i

In o@é’!&%%cﬁrﬂ@ht t%\erekbﬂégslgﬁbécttﬁgﬁi% ERMER) vedtorm, Q'nﬁwther preferred
nbodi nent \%éESSﬂ on vectors are

embGUEEGH AT PO TS BEGHUT b BRRUTD Riser o the genome of
the lesprasTionexpeetsonyeanes wbabé ytaalydntegratandtyrandine gosti@d in one or

morée Qlﬁr‘arr;ogﬁn&e&%s?t:ell.

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 host cells. The expression vectors may be stably
integrated at random positions in one or nore
waeoemeanes of a host cell. Preferably the tretebE08M50116
cells obtained in step b) are cloned. I n one
enbodi nent cloning is performed using FACS cl oning as
descri bed herein. The cl ones nay be selected for at
| east one criterion selected fromthe group consisting
The gibneggmawbé s¢ladteqd fod @tiEastne et driterjonesejeced Staontheearelip consisting of:

grovﬁﬁ Q%Caélﬂﬂn ﬁ?‘ﬁ%l exprtBRnliddey, ﬁ?&dLQEIQIQHEQE” %bmwetff p‘i’écm:‘ctlon over

bifit I ness, robustness, ly
t'me 'ﬁB'@P" hgﬁdé?eé? 4BPYPENGSPgRYPNGIPEY. Sof ée%aumB‘%g Brr?fefrﬁl?'}’n "%"es are

seIeWEdi fornagpedty with tdipecto treastieashenaeritbdsr. More Mefaably, clones are
r for Wi th
el o Rt P SO0 S U BIPATIY e
cl one or nore than one clone nay be selected for each
One@io®it ioR Glor@erayi GnerR@he Piayt i JolderIlTeF each tiksinctZp b} chaSproByh
meme Sﬁlu@,cﬁ glggésor&a)? eégclzt%é %ogCt a'Pgl Cclt o?_l%c':lirgarl %&(%emﬂember or 3, 4,
>, 6,15 8 19610,1171, 12813,1191, 13016,25, 18019, 29, 23,030, 45, 4&04>5, 60, 60, 70, 80,
90, d01008Gbned Chayde skQteell ones may be sel ected. The
conpositions of cells expreSS|ng di fferent distinct
nmenbers may be mixed ina 1l :1 ratio or in aratio
The dorhpesitent of cadlmeapréssidg differeot d@tnre;jt ereattleys mahde mixed in a 1:1 ratio
or”ﬁ¥gﬁg§ﬁﬁ9gﬁwggﬁgqslﬁﬁ% i dentical except for variations
in the coding sequence of the polyclonal protein. The
nmet hod can be applied both to nononeric and nultineric
Pref@ablycthersxpregsion eédisrs ake lebtal easpt fof varidtiohsrerthe coding sequence
r ' £xpression vector may encode all subunits
Ofu%#%bﬁgﬂg g%nct pol ycl onal protein nmenber.
Alternatively the set of expression vectors in step a)
The hrfetifddntshibeWparkdoth WO mBhoMBYiEariuiBifiesic @bly E¥ @Sstbias,
vectors, where a first subset conprises variant
nucl ei ¢ acid sequences encodi ng one subunit of the
In ther@se phmulinteria pseeion dns akressianoregtor ey angedeaait subucitsedfene

d|suﬁ&lp@|y§raqaeaa&%ﬁ1 reyatetelal) ﬁ&e@améﬂﬁhess@bympr&goh n@ctors in step a) is
Consg otein, such that each transfection is ger ornmed with

't%ﬁj‘rﬁet}y"ofc}rdﬂ?rﬁﬁébfﬂsg CXRIBEN TP a(irst 5Hbseh gomprises
varige oandic suld setuaiceexpoeiag iooa svaoiltarf she driotedn,tandrasfeeatd qubset

comBﬁ%s k?/?n%trﬂﬂllclteér};\%%%qQéncl%?gﬁjc%gwg%lnot}%p?&dun t%@lcrleypro{er}? such that

expression vectors in s L%
eadbtéi*fssfeicf'% tsooeéﬁo”f‘%wgﬂﬁ ra@pRerdrone (s B glsi et AR o gber for the

seconb &liset beexpréssionSdbsad ThieARhERESoNviasY BEEirlteh&iue oacédliential.

Specﬁec%H Eﬁes eorfl%ggrleg ona\r/]ec‘?onrg Imbsocdgf\f]ea\é (czztr)]rz?lsltltl,ltggl ogtwo sub- sets of
set conpri ses vari an Iec acCl sequences

expremdqu:g)ranﬂlfa?m mo‘cryt Jubggitcoatpaipes, vasiaehnydeig agggeuences encoding

an ahﬁmfrf@@w i, anperd wcaﬁﬁléusgﬂ;%o?me@%nafnf AL 8Cifl IsEGlences

cre B R ST RS, Sk o SRR GRS BB S herBlmes pipagpmoer
fromebop Ifiet subset wed b onempezffer thb Isycond cobkees ohexyetsonaleL®rs.

mar ker. Furthernore, cells are continuously cultured

under conditions favouring gromh of cells expreSS|n9
The PYREeSRNEYaCERh 08 3 MRS CXPFERTIYN Y I SU EeERbUEEad9RA ERiGTRPIamarker.
Furts@heed, ablieardank@iuoasiyrpiltsed gnder gendtiq@isdautiing ighowthio bells
expr%&?ng@’%%%g@ggahlel rﬁarQSrf Lrﬁﬂa ?é“ﬂsebst Ih&, rgoghygg&?% ‘3? E&%Eﬁ@r mdrier
comargigie §ene B’@P‘We'ﬁtwfd@ Wér’ﬂ?étrcedir*s ¢efisiept

embodiment is encoded by a transcript that also encodes a polypeptide member or a subunit

ihg selectable marker in one

of said polypeptide member, preferably wherein the selectable marker is encoded by the

transcript encoding the largest subunit.
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of said pol ypeptide nenber, preferably wherein the
sel ectabl e marker is encoded by the transcri pt
we@emedisigs t he | argest subunit. One aspect of thECPDES@RNS0116
invention relates to a nethod for manufacture of a
pol ycl onal protein, wherein said polyclonal protein
conprises 2-n distinct nenbers, said nethod
conprising: a) providing a polyclonal cell |ine
obt ai ned using the nethod of the invention; b)

One %Eﬂ)éc\f' bt {he pﬁ'&&%npﬂbé(&'o‘ﬁn@laté%%)l rhétﬂ@d Fb@%nu%ﬂﬁié b 99§chlonal
oW n or e ressi on of éCl onal r ot ei n,

pr°tE'5‘ WB%rS%éPIdnfgj’ bﬁHPFedh%ﬂ”PRf'sﬁﬁ Pyt T5E'056Y ;?%'Fé‘?%!wc'
comprigdtei n fromthe cells or nedlun1 The present

i nventors have determ ned that surprisingly, the
a) @r@/iqinqo@pplamor@ﬂ celhiine aiptiaineduging dledneibod of thaiinveatiensd

a simulation of a production cycle, which is

b) F%'BF@QéH? 8?'V9%”36Fe'b'61ﬁ’d1‘rld%ﬁ§‘dftt9f‘s PIRYViag for gxpression of the polyclonal
proté@naidact ure of a reconbi nant drug product. This is

very surprising, since the expression vectors for the
c) revdverirguenld aptintaly puofyindide polyglohd adtemrfranh dubycells or medium.

integrate at different positions and because the copy
The RiRTPETINATEYre N3ve deipeniBeAiinat PeaLSIPYY dinf Misfréneies of H‘eb@‘%/h'dua'
clon€xighessbdad ldemed a airtligoaws b pradietiorCoftd, axh)cht|@retpl°@entat|ve of

conaetu%s%raltndt,%@r’lapltn'bafﬁuﬁ[;\apl#(fa %F’ efcom%mangdrmg roaeuc%J T¥1|s |s v?ry eré)rlsmg,

0SS
sincgy Hleyexprasalbn apttpisdaythe Bydyidyd! menHensef tﬁf—‘ fpplefﬁlem @Qtlbcnﬂy integrate

at dl%l‘é\M Bosﬁt"ﬂin@ aﬂH‘B@@au@é fcl’feetfo%mnuﬁfbla'r dikfbREShis kbuld %aa)ﬁ@@ﬁﬁeeéihces in

at a ﬂ%% Ig$ q? 05|t|on over tine will result in
bOtht%é’r‘??Bﬂ‘E I'BYI 5 | oss of at |east one nember of
Contli'g\% tg%é/& Et% |or?qnpﬂ%lnwagﬁrrmg%%sn4tq s%@ﬁ)%%mﬁetgforkgﬁlal loss

nventi on onal ? mai nt'ai
of Ordflﬁﬁ rﬁgrermﬁ!rébeerﬁ aﬁtf@mob@lqnaloﬁrmbg% Fyer Uith @W@fgﬂlffeﬁaweﬁ@ growth
ratle’nohBthkéﬁérch@ﬂJIn%' lt |§3@(Hécte§rtlﬁ?§t%f@1))|t%nﬁp&ﬁnp_§oh@6n b?eﬂﬂhé will
si ons ce si on or .

resf bt @Miee 87 RafBL BB o NG A Bfobeirthe h@03anaL aapgtton.
Thusgip eg@fodinakings$ efi thasnvehten dreaapipesitiorad stahidty 14 Onagethined during more

thandidlé@'monssﬂdm @tWr‘% dehROWRAiSEEL! Bk §|"é@(ﬂ*§blyfn%re than 15
|l e nore than ell divisjons, such as nore

cell ‘i'ﬁ'é' %ISIUCQJIF‘%V'QFGOW@” 2*?r?‘é” dypaRaea” 8%? E?F%Hm%f’rﬁ.?{' d'V'S'O”S'
suctt dsemarertpars B0 cahdilisistalfor éxaynplesmoed thbad0ed! wivishoing, such as more
thanﬁfféﬂto‘?\m i6hs), FPSmBAhE (R 85 Ead é?nscghéh U ¥R @87 100 cel
e separate transfection is pre erred in the vast
dI‘”Sl‘PéPjsorlty of cases, poollng of expression vectors prior

to transfectio sible u der certain cQ
The pppenfgd 6’6?’9%?50%‘8 tﬁg‘b‘ish iAMPE>TEC ﬁ%‘ﬁ‘é?y PRI 'Qeﬁg ng'é‘oacceptab'e
limitadudpd morg thas 25tcell divisginsa probl em t hat one cel |
expresses several different nenbers of the polyclona
Wh||9rsg[§e§at]qa trgnefecken ||§(p|r§fgqr@)qh§1| thgwésﬁte'pqrjorny ofi carfist PeAEPg of expression

vectB@WPrioR e BhnPxdBbE ESHAREIbNAMHEEF Serdil @ndltdnd. AR RHBIIOAB drétein is a
ur et

I le if : d
morgie uBES THeBeF sbplRE it el R piprledh Rt B et (Ploaiedsevera
diffegand exdmnteds efcthamblyringal ofoteine IfShé polvilonal megfeio deamultitgr, pooling of

exprRQ@H NGt pﬁéﬁ%%ﬁeﬁ%@@tldﬁegbﬁ&%ok§blé ifdeEdM3idr&€ used to ensure that only

033|b|I|t3/ Is |ess r|]ore erred than separate
one copy is inserted into every cell. Otherwise undesired scrambling of the sub-units may

occur.

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.
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transfection as it is expected to result in a |less
robust manufacturing systemwth respect to
woreooati&iiee ng t he conpositional stability.l n bethDK2008/050116
nmet hods of the invention, it will be understood that
the polyclonal protein normally is one that is not

turall soci at ed. wi erein sion )

tn o et ore Ak Msre el Be h0%srSPon A B PR ERbERGp Rohmany 1=
one tret Frotg neturgityi ashodatkd bithrtlye ofils wierem expressioni i efeitet.

sequences can be introduced into a host cell linein
The gregent Ipengen epsfiBesseyaral BeERogh by i q 'Praiyi §f apTiantayicleic acid
sequéﬁl:eé(Haﬁrﬂ)@|lnff’@:m,|Uécamtdlé hogt cerlihe Ini dr€er tORREEratERd BOMStoN of cells
swta{brI]e{:%ISUd%ycp E?wgpu acC Lrew(\:t ! 9ﬂ|nﬁ Ir?eas:‘e:]gltaltr?ccPsgrgcl?% f%\?kle%%ristf%ction of a
collegfiorgef] des wlth lhef Irta@rm sasi-fik traesfeqtion &F pliasiots qfrcefiewiibfryctions of
the |rtfaslﬂy\6rd¢4@|=er$m@n§é|ﬂa&a|%n\mgﬁoe] »hm:_s& h6&|defs & @ransfected with

|nd|\1taqrﬂ%|rl1$f c t ed fwh%r r:qgld ov&ng?ye%o B‘b cét?r{gatgggglﬁ’lce% upoX selection.
Prefgeblgche plreserf?nre,\feetlarbLnyl|zehewap’rre$entcel|lsn(\¢elht|mersror well tyipeg)sas host cell
iine.Tanmal i an cells (cell lines or cell types) as host

cell line. I n one aspect of the invention, the

In oh@gép‘éi:tdéf&he maam{j@ tf%ﬁa@iv'{é@bl%ﬁérﬁﬁ@k oP& t@b@agnalar,aeot@m%;a@@@hoded
alrs n epen en n S nts 0 a
from SR HideBe ent SSTRREBAENG) AorREHBEILS kR bR i Biypt members

are gfmprised of tweoeremgelpppyeprtidgecheiai ingyudd fmttlltueder @embtﬁre bgrind forms

of ant¥Rie8 AR ﬁ’QHlnpecE%FEB I@Fur%t‘ lep@géh%%n@% trTe Er%lsént |nvent|on a pair of
recg{?ﬂnors further enbodi nents of resen

9eng e Fso‘?{‘cad‘i)a” P”Qﬂ@dégﬁgvysﬁgwglgghmvac{ bﬁrﬁeP'BBd?f aT cell
recehi@awiphe ltaain aad detai phin vahabla regen ald €© c@lé@cﬂﬂpr g@mma Ehain and

dempgﬁm Caﬁ%%%tr%@oﬁl pha chain and beta chain variabl e
or a cell receptor gamm chain and delta

The 9#@&& m\aernruaplr&trreiegrda/faesE%m@roﬁaecrén hh@h’&ﬂﬁﬁs@rﬂ; 3 W & B8Sulations of
I‘ OV ona risi.n

col oy b et S EHRT 2 st BBl ARt P e Bolygiof! protein, the
cellsciostpripiog aneaiemeakpeassiet omsimeiranpahly dhtegrakedonmt toe genome. In
one BB Elch S QRIS esk RS A: RABEESS) GRS AGh exra-

randomly inte rate I nt I'n onhe enbodi nent
chrofiogorgel qlemat- F€Sb§ 'B??”Eg’lﬁ:&t RSt ONG SXRARTHR Gpnstruct is
intedrateegit adre@dni pdsioas |reo<rtermhdsr@rmamnmbrrek efNME@nbst ckm

anot her enbodi nent the at | east one expression
The cghiterprefierabsy ¢rigjr®g¢saftr@rd agnamepatianegidise signas Eiringsedaorster ovary

(CH@P&e‘ﬁs Ccft5§8@|§0@m5 c<9|ts, %y@l@%‘é\ £/ le.g. TQSZ/@%HHS, |N'sﬁeY52/0), NIH 373,
| nNat es rom

er abl r
for oDl R R B el S ey LB P, MEReoR g lscor Rifce
Howewdr] son- mmmn (eekérsot(ceorgnroka‘ﬁyxﬂ/c&etlxelsh& adNDOt c‘e’lB;Z/r&)act cells,
yeaé%' g’l—leFCte'f k?u KC%Q%T 'b'éT[BE& alized hunman cells such

a ce cells, or PER C6. However,

In aﬁ@’ﬂﬁéﬁ%@& Itﬂ@ wﬁ@"?@{r%‘étdt@s @la @Hﬁi(ﬁég\é@it/é eHoekll aom§ru§rkg &Stably
| NsecC ce

inte raﬁaa nuglFtc acfdceglﬁo PL A" B gerl?gg%setypeﬁ téanlsa(ll’t'tvﬁt@f%ié FS)gértably linked to a
constineiverveneteon rel ates to a DHFR negative CHO cell

conprising a stably integrated nucleic acid encoding
Suctyp mpgEiee\HHUe!Itlipp avas consAniStreti PR/ e GXPEIMeSH ERdipp yio the other

aspdctsdfele n@e@iohOMad EdiUtnk\Has mraa@b@rto belbeionBIN Jihiel wiehiRespect
onst uct e erl nents

Il i
to uifpriniy of Giol ERLRId S S el S o ey P elees i
shovrai the exadpleuiincerpofatecehareiptand iralthierefgeabberialy eHapted frectse 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 compositional
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to uniformty of growh rates and expression |evels
and stability in these over tine as is shown in the
we@x@sphas3 i ncorporated herein and is therefor ePCT/DK2008/050116
especi ally adapted for use in the nethods of the
i nvention. Later experi ments showed that El A i nRNA was
not detect abl e sub-c e

stab a%@n?%%e aicHg ci,%oéed}/ FSE%%VW%S&OQ %%Iﬂgﬁ(%wgted Ihat a DHFR negative
CHOcwitins Flablrexbsssibg EilA wilcawbin deerastabicoed o expyedsipn cell line.

El A expression. Still it is expected that a DHFR
In a perjartred emepiiimeel the(cplhinesis ABTTYRARYP @G 4fgcett e igh is a
homb@ﬁgbhi DHFR &nokkbit. Shiglebielidnehninghs ewpe sl @ntineddficlehti@edium if
the eIIs com rr ef eFe'Egn‘%' mnbtqﬂ-llgﬁenxt rtsE%n%grh Itruc{ ne is derived

70 D& ceIP Fin WhirCH | onozygous DHFR
In p%@&wbodﬂqerﬁts Ctﬂla'cel‘ I||r{eeofcf mQQrI\tYOnSFHFtHeer%rHHPSE é‘cqeajs.lt Bfe copy

eficient mediumif ells conprise a recorrétq)l nant
of a @FIPP? '%%B%%%?WQ%B‘ESCPP%FE{“ cqding @F afPepPerfids Rl hrrreht e
polypéreide@f Intérestem®f bé Bendlthiemd proteird, wirérbaiblycaapiultsasridairotein is an
antiéo%ﬁSt one copy of a stably integrated expressing
Struct coding for a pol ypeptide of interest. The

In oRfe} Y@QBW @?s&éctﬂoﬂﬁr@ﬂﬁﬁ%dﬂ@&fefﬁ:ﬁen@rrmdluH RS dx re@&@ﬁ @M}truct coding
rrutlrrerlc%ﬁotlnlsanan I

for tg‘? B%'Vpet%'dglof BN FS T ULRereOEee t hymi di ne defl CI ent

ressi on construc d
Pref%raﬁly dn}r an eT%st 0 eesrugu 9 ﬁtrhteﬁeﬁypgp%cdoeﬁ mtg e]5t |s encoded by the same

transgrigt, e’ﬁ@I‘SIW]efﬁ'WPW dfid's ghcdded by tomearagipingadingffor the largest subunit.
ThlSFPéHd)il@@Qts’crgﬁg Q{kabénb@trv@‘éﬁ th@d&ﬂ'@@gﬁﬁu@c\/ tﬂé"&)l de of interest, and

trans retrera encod
the J9GHRE FioBter TR AECrOP R 0 GIE SUBETTS U paPeuide o
interest.a strong |inkage between the desired product, the

pol ypeptide of interest, and the selection mar ker
To figrHfar enagige exriGrEe eitae pglupﬁr/nt\sdﬁw@ inteests eé@(m%vglsoftthe polypeptide of

intereed r%hﬁﬁ pé td&rdufecg bgbﬁé asﬁnotreT@roferérb%n@ahmstﬁe ];w {Bﬂ;leeeémganpmna
.0 0 e.o | Nt ere ressi.on
actitar 8 BRAES] Wil lne PEb &Rl 2 EAD i a8 g esiyaS gom a cv

prommadee pronoters transacti vat abl e by the t ranscri ptional

activator ElIA preferably wherein the pronoter is a
DEﬁ’@Wspr ormter or derived froma CW pronoter.

ot
By “BRATR BT PANTH Bar G BGAF M LSS B RO PERGURSGFIec: o Iendh or post

trangatsdnial @ngifiedtioon drotaind icén exdsti asnmorngdre bnsutiarers dostprisisg two or

moré@&%%ﬁeﬁ yp@'Hﬂ dé &%Tn% fr&?ﬂ@'&’s §f &%tén’{p pQI@/pé'B%ird@s, ollgopeptldes, or

assenb pol ypeptide' chains, fragments of protei
pemﬁ@preptldes ollgopeptldes or peptides. As used

As US%d(;Iile/rS b%hgl | Em pol\écﬁ)o&a geri1 o&r Bi(’)'ég%”a&'E}’rrﬁ‘BfErs tto a protem composi-
tion compriding djfjer@nt,fbgt anolomus droie rogl@ggesppmf@ahly seIected from the
mmUF?&g@@dUhﬁ%upé?fa‘ﬁ{ 6 ARlsY el B6teBmbleain ﬁsh%rﬂ\dﬁﬂéﬂ@% %Lﬂthé} mole-

rfam us, each protein nol ecule |T§,
cutes G EoBPRR OB E 0BT St RSB AT g gestce
sequeod, athih igfaee Craraderizes by eltfttheseoin thanhaid acipedaupeqet hetheeen the

mdnﬁfﬁﬁyﬁ’{e%ersvm'tﬁg pdl?éléﬁa@ pﬁ)l?éﬁ al@doem"n %&g o‘#gtflcfheﬁfo%%nél [j)rGteins

no aci d sequence between
incluge aﬂﬁeoqdaryremﬁaqa'ow'atr@?'?Fulq%rMﬁr'@%aﬁﬁFf&eoéf(wn@ﬁ Fab Fabs
smg@QﬂhWﬁﬂF&Ba’cc)pT @élle‘letﬁ:)tors and B cell receptors. A polyclonal protein may consist of

a defined subset of protein molecules, which has been defined by a common feature such as
the shared binding activity towards a desired target, e.g., in the case of a polyclonal antibody

against the desired target antigen.
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i ncl ude anti body or inmunogl obulin nol ecul es or
derivatives thereof (such as Fab Fab2; single chain
worwsasxapy T cell receptors and B cell recept oPGI/DR2008/050116
pol ycl onal protein may consist of a defined subset of
protein nDIecuIes whi ch has been defined by a common

har,ed bi nd ity t _
The (R PRECBHR ot 3'”°¢§t§re?%%%eé'555'§ﬂg%@? Syl Re whicn
sharasb ichothpndepiiires sudhhas bedng edivitateyetrdaadegjesd. tatget, teeg. min the case

of polﬁ%%ﬂamhlegrd@gc‘?ﬂbgd B thent5|ﬁ&ﬁégctnﬁtg\abfégecgmgg%%ﬂﬁg the target an-

cl onal )rot el n subset
We'?éﬁeéuﬂ”é'ge%ﬁ RY 84¢ B marey St PRPRERFC PERREIP RIS QBN [SRYY, Parasites,
cell tyaegetlergenyg) .oy camokhyieate aiseeafesport 3yl ahed stauaturdm) dhadescules, or sub-
stang@sS Wh|cp%q?] e Eh'é%a#&la@&’ﬁ s%gaﬁ@!aht}ﬁ'oh?'gﬁ%i ?pgphT%&%E ¥4f said antigens.

nst e target a n tigen, sa | gen"bei ng one
The Qarrnﬁ@!')r@e Qlfam%elgoﬁa SREAPALS IRIBENS ot EJrYYsEBRT §Mne member of

rasites, X al l ergens, or carhbohydrate
a re%%’&%ﬁtég'yc'B?a'é’W Bt ﬁe%ot%%@&o&%gﬂo'%he@ GIregeingempgsigon com-
prisigg diffeesf, bwtihomolmgyudgrotdiremoiecgles, vofers pami n‘rotrewambllebm:i)s homolo-

gousbﬂorme Bther Wol&h?ég W cgfnpééhgn EH&E b@@@énta%'é‘%né &F mére Q% ches of
nber of a reconbl nant onal proteln

van%eTB(agqe[pF B SeqUEN B Y %ﬁég@cf@facger?@% 8Y8ifisssces in the amino acid

sequeaty cdtabed theriodieidaal nokeniadre obihe poryalbealrprominecul e of a
protein conmposition comprising different, but

The pasrrs|"ogtabs: pafteetide sroluendel’ @8d “waieble recio’ gue obed mterchangeably.
nol ecul e i s honol ogous to the other nolecules of the

The E5M508 idtstiBe, Meuber STCeBrRIRAN SOYHENY Pretpine deiqtes elfeyotein mole-

cule @F a\padtmabﬂomppgheyrpmﬁmcimg&emremceut th@hgdus/p&rtem molecules, where

each proEemCFnce) e Ze(|js h m ql fofugrtoe e o] her molec es of tR o p05|t|on but also

ence 6 ¢ i ndivi dual nuo of ?rP]
contp@p 9@‘13 Oh@prqﬁftﬁt@ieﬁ of Taréabiecpatepepiide $%p@cepmh3¢bequ@n‘eo@aracterlzed
by dFRAHREE R thaRhind/adid SdohiBnde@indEen tAE SndiB@FhI members of the polycional
tl nterchangeably. The terns "a d| stinct nmenber of a

Protei8combi nant pol ycl onal protein" denot es one protein

The ?? e‘Cc\H{ t? 0‘3/f 8@3&&9&?"%&%&&?9&{1% n%nt ng%EHI %h@% %\}]en referred to ei-

ther@a@wob@c@peuoﬁmweeeK@tlbgdlﬁ%%rrm@}wslotv@“rt)m aéph‘emo'ecu'e (the an-

ubodvoﬂnaebmesr wﬁmm@db@ma%netcmeh AnbéHtlba(I:lyS@lofé@LﬁlE@ élﬁ)a&@%f andlng to

uence

or rfBeife BM Fspadtet e KERTRR) URERMIGR of R SRR KRGS, whicn
in tuste ag resel th éndavgeen OM@WWIOQICdLﬂffeCMMﬁ@h@IWS tAmgndividual antibody

moldQleY§ l.lgﬁﬁl( reFHa?Je%l' 4% ma-rtb%pécﬁc”bn@mcbrgggéftlond&%ﬁflb&eysmé‘lecules may
functi ona rrgonen{ serumand |js often referred t

be manogigRg! (g 80 free 'Id%’ﬁ'ca?arﬁ@f’%‘éﬁ‘l%@”'?@rﬂrlpBU&'P@@' (bF-r CO”S'St'”g

of diffamennegitolbyinadcutes regtion ithvhesarheof differeaneitopegyn the same an-

t|ger§‘r9|l %Hlo% q%tch%l?&!t%?H%érﬂar@\lcﬁ%Hé t?c)dy n‘woé.ﬂec%llret hegq;\dl)(rhque structure
nol ecul | S capa e o0 I N to or ‘reactin

that epalles it <§° aiRg IS@‘?ﬁ'ﬂcé‘”\ﬂ@t'éﬁ’%rrﬁ’éﬁ’ﬂ”d(ﬂghaé‘t'ﬁﬁ%a@é@”(ﬁ‘lat"trﬁlémt'b‘)dy mole-

cules?lﬁ&\legﬁﬁIs§m€[@k/ér©pfb)asm \i.\ﬂﬁtl,ldtlh'eldﬂ tivélfdentidy ligteadatho and two identical

heavy c(hg%gdﬁ Ib%d|e% aBe 6390 l?r%w% cojl t|vglcy:/ta(s) |mm %h$ bu%ﬁg ThAQerms antibody

ndi vi ul e
or arrrﬁméeeeé |Uﬁ¢dcheralﬁcareak§@m§esqetﬂ|t@mcbfde&hmehs@@yd ﬁtmlgk@cqma@santlbo-
dies n@:‘)’w@ﬁamwﬁé 1342 er‘t‘s OEantltfb@ré§| &lich R F95 F'vd’%‘iﬂe‘ﬁ@s’ or scFv frag-
nol ecu olycC onsi st n
R ey A o R AR YR R
The galrr‘nf ‘%r @glknﬁgl # Q&SHFQ%H%QSG %Eos%orh otfldgl%p%nq nﬁyoqul rgatacules which
is capalle gf B'ﬁﬂ'qeéo 8 Fageting with P@@reﬁéﬁr@% SP‘fC'ftc@rﬁ'igﬁ@C determinants on

the %d)rfdrﬂdil’fé%nﬁ ahtlgtefsS mum% ﬂ@"\iﬂrﬁllll%ﬂagﬁﬂvclo&hadarﬂibbdy is thought
tur ul es

o of Bialefin B il TR oot Pl baRaPRT oM Glion R f ne
i denti cal
8
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heavy chains. Antibodies are al so known col |l ectively

as I mmunogl obulins. The terns anti body or antibodi es
w@goosaedsherein are also intended to include chCTYBK2@8/050116

and single chain ant ibo dies, as well as binding

fragnents of anti bodi es, such as Fab, Fv fragments or

F t h_as.
con B e D ASTERl B B NEb o e A Ui ST B rrences
betwego Itycindivaluaigatttibbdydy'oledese raslgég ia sewairisionstant kggions, e.g., as in

the é:gsg fo?ﬁ’@&&re@@? arbc%ﬁleg'a!)@c‘aWn%Scer%re %n&%@?@o@y&g such as the hu-
to or _reac é% ever a er ent

mangit R L OPRr Taa . B4 AGAZ THE 1o B PEf B pnine Tsotypes
IgGlanyGyenegG2u)Ee@s,land Iyhe variability of a pol ycl onal
anti body is thought to be located in the so-called
A “recamibiighiepolegonahantéfody ebingrskste HetedPesan d¢fined yecorhimane polyclonal
antibdly lsNBERMRH is@hatabRriPEESEHe dbVERY hiRdto Habseh @Ak desired
n al so under stood to descri be differences between

set Qfﬁgrgﬁﬁdﬁwgmjgfts ﬁppﬁoqjya ﬁ%traéa:tﬁ'pé%tepegIn’afrﬁ&rgaﬁlsm a parasite, a cell,
an ajerged| dredracmmgtatd mokegilons, anethgr straguien moleeuleasesudbtance which

mayBeXtht 6§ etdf s émcbém'bs GiRGha! aw&tdrapthereoﬁore ant i body
i sotypeS such as u man isotypes 1gd@, 1g&, |gG3,

The k@ﬁi"’umh@uﬁbglo&@ﬁzcorhrﬁ%ly igldedRG doﬂ&;tw@ﬁei@%t%rof R mixture of
| sot

antlhol,dée(s)éﬁmdn%%i]osoqrg%rughé)lugg}a%/Ia&g%& USf:gp%gees?g@gEe a mixture of antibo-
dies degead fyes othedepimesd r econbi nant pol ycl onal anti body

subset, which is characterized by the ability to bind
The tgsmy IEWNPEePYIa rpRiecUly’ dgaies ag indatidust antioge frolecdlg; g.9., as being
a paHadrGRbRiInb@bHGinLodpart & HOPRIy@loAalWrGh@ioBlon& antibody composition.

m croorganism a parasite, a cell, an allergen, or a
Wheo atdiinlg yroatast memberecid mlyamagprotdiebind$ tcuat antgen niblsecudie meant a
blndmg %Vﬂgtb@r{% c‘.’gﬂst‘aht %%sbc%lotv\hf ﬂergé%ra%fy tﬁe@&&héd fiM, even more

bi ndi ng, or m xtures thereof

pref@rr‘?ﬁﬁﬁﬁ%l BH0Y i n" commonly is used as a col | ecti ve
The gefrg]o%q%Far§8 aﬁang {Jcr:T' Xiagrgl%%o eqylc es l%& erfase)ts &se%segg%lg(gscgbe the col-
lection aft nuckeidcicampleries, dvhésh apdedtiveld ehrasin otrheambdmant eelyclonal protein

of infdtEstt.8KRan us@ﬁlf'&qgargké&lbrn tARliseH) & anQMﬁ%|%|d moIecuIes of inter-
i ndi vi dual anti mol ecul e,

. of
est |s ﬁ?ﬁ}ﬁ@sqj HbEU' t?rﬁry %‘rexarglssmrbyecg?{? ﬁ%hfd’bé?{é“t&'@?a”y have at Ieast 2,3,
4, sneniag Ponzd, 1@00 ¥dyo° comebddistihamenWeen stating that a
menber of a polyclonal protein binds to an antigen, it
As uped hrseigithe resanidisiingi mdlerfgpcldiassianenasi isdp g understoqatas @hwicleic acid
seqdeﬁc@@hQWwJay"QMEodHcﬂff@‘éﬁt%d(yﬂ%@ﬁMH’a@@ tHM togMB8r A ute the protein

f nt
of inp B e P Ee R PG SRR 0 SRPa S somg st i Ppes Thah BRE encoding

seque st Ithdse sefeenced ney be dmthefformu of & dicistranid trﬁfndscemubresmt or they may

be oﬁ@ag&l afsoclwloes%f)a rgﬁel tYa r%@ﬁﬁ%ﬁal% n |t§ @%@mmmw@ % ¥&{a‘Bré6B romote rs.

ro ei n of used for transf eCtlon
L'keWiSBItl'éﬁ ysedfif tV a‘_f"fda(ﬂﬂattﬁ?ﬁﬁt@nif CERISEIRTON 405 issCopgelyaRiaf tt@sqrotem of
interieSt @OBEBIdN8Mridsua-dnithy @frif/a edle@pmeskerds incRebO o a Sta@bcriptional

unit %e&%%%&%@leﬁ%ﬁ&é’ i@gﬁfﬁ)@% 6'&&%%20{ %ﬁ%r%st n(i? raog.rb l?mt t:hgreof

Preferghly, ESBNG NURBICIASICRETWRNSE iOhENe RigraNBInyYeRiidnds 821 @éﬁ@ée'e'c acid

moldcBlet Rch s e@de;vs&teocsto&ﬁe ?aﬁ%@segﬁer@ﬁﬁ&e$mcwh@ Bequence is
m ncode i fferen 0] e e Ccha a

ea BN T BERTEe ft 8 P Fts RO IERE & Peud S it g G Blepf fscerors,

antitppdigdsaind faagmgn e @etie®idsssuct ap Falseandofariablead onteéns, oné cell

receSt‘fb@@@Vﬁb@m iHEESURBE Brio tRESH, ﬁm‘é%‘éﬁ&c%dﬁ%{g&ﬁeﬂ dhcbderrkanim

(0] di ci.stronic transcrlptlon unit or g
assembled protein of interest, reside in the same vector, thus bem linked together in one

nucleic acid sequence.
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be operated as two separate transcriptional units if

operably linked to suitable pronpters. Likew se the
waQs®sois183 i - and quattroci stronic transcri pti orPCT/DKR®S/050116

is conceivable if the protein of interest consists of

3 or 4 sub- units or if a selection narker is included

H gntq atra 8 |onaI unlt t%%%the W a nucl ei c d of
© &M o6 g E aEP%“i T5Re1Bs e %Pé‘éﬂf% ac' S§ﬂ%‘?flfﬁic?mp°se ©
one DhmpangeneFﬂeemematﬁbworrac di 2NAchatrenched eneavenibseefwerrotin of in-

tere§tf Tﬁégﬁlugar goiﬁmgeh&v(ﬁnﬁtb%t 'r§fepsafot ﬁ’cfra@f d?%ﬁl:l@*c%c@%'eﬁiuences en-

C°d'rr‘r%i=‘ SOV AarR! Grteiant dﬂfgﬁ‘?@t g Bﬁ EF‘éﬁ‘c @qu 'SrL@a‘ih P?g@ aP‘Efetfj'P‘{}%“ of (a)
gend(bpef ihteregt.conpl et e nol ecul e of a protein of interest,
include B cell receptors, antibodies and fragnents of
As ugeft hereidi B tetne hvestorediers taadugiaiciagis] reolgatminipswhigh anucleic acid
sequefibd cdrBseOREH e fom&%pbﬂt%aﬁééﬁ%m‘féré‘ﬁt%iehbﬁc @rﬁ)lr’onmtah@ and/or for
t her encode the f

ch tggﬁ | Iﬁ)gassenb ¢ th
eXp%?%wnﬁ tFefe Hrtas pectpe@rdes TeAulpoLY §'5MEN PR BRNsCEpRY of the
nucléieiand skqutkee insegat inghe ivecton@t reast @5 Gtabt mosetgpuk hiceyedhe is
hereﬁneegﬁbd aangswesgfonlveetgr egtthe ﬂéclé‘ié %@hd REGRInBe iNsEL&S intPtr@ above

nucl eic acid sequence COﬂ'pOSG one_or nore gene
idendEerhaetys EHROABHT @rQS?'”cf’bNA§reftt?étheé?16 eaf@e&n@eﬁe%@?g tmg are
usedohvetter of iaferésn” drer ‘@spresditrevkerdlintéreetn Tigeres “of isotype-encoding
vectbptrgfre%stto a ve%{og grr |9 %uélé@%@iﬁ%e(ﬁj n@&cé %bg’n ?Qnti?od isotype In
qguences e n dl % 1 rern res
the Wﬁ‘éerttéP‘?ﬁ'ﬁC@@” P@%MV%O@H”%HH}%@Wa‘ftpbr@r%fv'se(ddwtemhangeab'y

The §8RE( §|)asrafd Iaﬂa eveRedr” ar»%susué ﬂfﬂerﬂl@ér@eﬁblytﬁﬁ ih@dniilon vsaﬁtte@aed to
a nucl e

'”C'”S&SHC*E%% rer?&r@s 8é¥1ecg°és'u Vﬁ%%*} ?eé&e ‘?%WJ?”%E%%@PTS TBE BRI bfasrmics,
phagéinfifiea@htirugeasaemes enanyr misieimac andtdes ¢apablexpdisegingrihe
prod'uE‘tld'%l\ $Hesdeshel k)roté if i DBropeck&k. carries regul atory

el enents for transcription of the nucleic acid
The S@fURBEEMRBEF bfrtle liBrahner WwetlrOb6f inekedteid Sbedtasdtistddd idividual

vecth ?Bgtﬁeg \Mtﬁ Pﬁ|s¥%&tr?uclel|cSaC|aesaa%lt,lgnc%adernggd frg at I)Eparr?lso§ gctors of

uence 1 nser
mtertehfe wabs/ideingepiciatidesgavesce @n@déﬁﬁm@eg WE@”@%@@FW r@¢ombmant poly-
Cmnmq%gkgﬁylﬁﬁmggreln def i ned, the following terns are

used "vector of interest” and "expression vector of
The tattreTnest trandfae i$ esan toarsdirbettyp easdieogtinngleraeidaieguences of interest

fron'rgrr @%ur‘c\gor@oy\?{c}% C%Jt%% 3}%@0@ﬁér?bl’c\ﬁ%%rgar‘?oe&#ﬁ&goeﬁjr each DNA

s'mtét@é@qtfslvwfh%h resoiswagewﬁoat%@f e ingyigual &'M@eOfV@@f%F Such popula-

t|on536fﬁ/edﬁaeﬁcdnm&|lbﬁmg:@a@hyng fEh@xérﬁ;ﬁlGEarléﬂléiﬁz@dﬁs, @BBhoters, leaders
ctLor rcnan ventl

or TERRBIFTTOT fiah GEE STER BLHER P 57 a1ocy BECEr L nelppat so-
tion emvfier expmniele ehagd wartdritorsnéromataraerpiressioh aseiod specially for anti-

bodxpﬂé?qg@meg%hl@%h?‘flﬁﬁé‘%hﬁl@%@th@ﬁm%@é dwES] ¢, Sl W d|verS|ty is not
| ecul es capabl e |rect|ng§ roductlon of

lost H@%ﬁ‘ ey B"taé'FﬁfrPPi‘ ?rﬁn’(B’BB'F fA FC“‘}'PWéCtPéF%P" é‘é’é‘ﬁge display vec-
tor) nealemrodliahleepteshivargctei Hemby dnsoddinal phieing of Vy bisd Usiedetained.
to describe individual vector nolecules with a
The grray itiposfepinsl’ & ergipivded agabrmad taer fordefrdduging foreigh miYAyinto a cell.
The chrmvlg‘éts@ rn$ea‘ﬁf td EHV@F &$ks fu\‘\ﬁﬁfn%l é(ﬂ@va'ﬂéh@ |n%tl§bd§ﬁ%rdntroducmg foreign
uen reco

DNAﬂBtI%)P s 'ofﬁ%l EBrqu egrﬁns&rn']alrﬂ)g,r|8§(_t|on-rﬁré'm§c&|,cﬁ?n #é,|§|on of a donor cell

and an apcsparr'cell.s used to descri be the transfer of nucleic
aci d sequences of interest fromone popul ation of
The {5t GRISCHRY” dndieH &p dpwpbe atmeSRcbVhere cB bt Rpvamgadeidrigeesigin char-

actefigtic thatéhabMAne isolation from cells that have not acquired that characteristic. Such
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simul taneously without resorting to isolation of the

i ndi vidual DNA's of interest. Such popula tions of
woemBosd3xan be |ibraries containing for exanpP@r/DK2008/050116

vari abl e regions, pronoters, |eaders or enhancing

el enents of interest. These sequences can then be

charg%gns%ceg%ri g? rﬁsgg%%%éﬁg{lﬁ%go% o féor‘r%)rfgﬁrc\sig)ét%ggrl\ gss%ntial nutrient,
enzyEspecicebt.y for ant i body sequences this techni que
ensures that the |inkage between VH and VL diversity
The fegmgopelegsaltle [T IRDYT NF!acHon Berkes 9FPm SefesHoneg@iigppad “marker
genéX aﬁ‘f@hﬁéi:l’docl:rés&%taogfen(e%ngodmgﬂa phiagepidintipkarye G ge%)cohﬂérrmg re-
S|staarl1cea alnst ann1 &% ess'rgnstl/c Ctsocrertaln arﬂ%%tltshea oernle a%lle of producin
pai ? SPGB P ST ehad tarm P g

an eSQQ”ﬁﬁ'STL@@QFitM?Cm@n herdeplgtagseain & growttoamddivey poeoe encoding an
enzanﬁE ;Br@éth@rhd‘&waﬁﬁéﬁlbgrﬁbt%tésrﬂr% dené %h!:odwﬂal@cd@@mpk&e.almch for

ant to cover r ncti onal ui val ent nmet hods fo

exarp;hl{—:: rcgra %F?féedf la/r Igl\(%j 'F ﬁ? wt?dege% |ntostl51 ﬁelgstogetger W|th the
gend(spofshterasat i on, i nfection, transduction or fusion of a

donor cell and an acceptor cell. The term "sel ection”
The F%”U%@nﬁw“a@é@@ft?'be'sa'sﬁlﬁétmcw Brogein that fraep@reseediire@ap cell line
trandFe&8d Wath inGRBresabh @€dt&t dotnprbal tehakligy ddigeh)r ald BBtein.

fromcells that have not acquired that characteristic.
As uSeiChebiar trettermh Sépecablg Birkeb € rafasits b angreettdeingdiyiked txarmther seg-

men@g/ﬁgrtu Io%f:ecpiihﬁfjér'ﬁ}nicﬁ’&ha@ﬁeliﬁ%ngﬁgwfgh'tﬁé O{M Eég‘:ﬁqgn’t I%?@(gmple, DNA

e”COdér@l Eé%@”%ﬁe%f‘%\s Oﬁérﬁ‘@w linkg@ felRRA SHCOQ@W@ p%{Ypr“'ﬁ%lf Kegp ex-
presg@n@s a RBGerts&Chdrocistescini the trangenss taawdpmma to the endoplasmic

reUcuElm %s[%bag)rgnqgteg or én%agcér is %L%rgloth:r%( eccrj raI c%gmgesalqdc’etnce ‘%et stimu-

rc dru
|atesa1i4me|tmné@ripc§19n Oétf@eﬂﬁeuwpabl e of pr odu0| ng an essenti aI
nutrient which can be depleted fromthe growth nedi
The EFrEﬂeﬁ‘é'n@ﬁEHoqfﬁ@e Lé\ﬁwéy.l@&,%s rﬁefﬁﬂ%a %aeréﬁrgpgﬁz%quhg cells such as more
thannsgoa okict &ty Obrathge86%e nod iprgerablg @loos, e 7o teeemn 99 a higher.
for exanple can be sorted by FACS) which is
As ugest heteinothededn ' grnomefiés mito ve takgetirrsalinistthe nheng epmpisinent of

chroﬁfosbrﬂ&?ﬁr%%nt id B€elf, %EnaISB %Wé@hr%%‘éorﬁél@l&héhts ‘ch?at 'é§r?ge fr@roduced
descri b Pr ot ei n i's eXEr essed from a cel i ne

'”totaP%H?l”Eﬁ'f‘%%l A - Hdb%?ae%?ra S%”@&stffneeaﬁ?ﬁ'%q'% PHigare not
limited th, mynsegu@nsenasf YACe(yeaatagtifitial Asroumednber MAQs (rhbdse artificial

chrofrﬁ)rsigg dﬁpﬁrr ﬁl?é&’ nubdak &k o mﬁg&&g@?’eg”ﬁm bei ng

to anot er seg nent ced into a

The Eé#ﬂwc‘tplr&ﬂ&ler Tr8tedd to0NEldio JMDNA ihisvedt iR @fndFRARBRNA JoRimerase to
DNA encodi ng a signal sequence is operably

'”'t'q%Fﬁr%Eﬁc”lpBorbl\lA encodi ng a pol ypeptide if it is
The ?%%s?éc?g%ﬁé?cﬁp%%%geypepf@é tooggﬁo dég'g%gsb% rgg 6|ched in close proximity
so thas tiapedriphien Af W, ge@erﬁrragff*@p@'drtypn oM ﬁl@m@@fnqtegs @W%%ﬁ‘l gpposite direc-

t|on§ IAeRd-tb hedd ‘éﬂﬂhdttlr SR eLcOnbtriidted ivith Blstdfid @mbéRd of |rrelevant
of the sequ na
nucip 3RS heGiegt e s PEm R SPET 5 ifep ke sl Py galeatt more
thanc®]( mickegtitesas nmore than 80% preferably nore than 85%
more preferably 90% 95% or even 99% or higher.

An "BREYIPLRSPEFANCY dRE1eT BrngenGEnEtRind f 8raigh thal Be Ov kA the inhibitory
or tdxidéffeaﬂ thiit &% attnfotROTaB®h CaMehurRigtthe bulVapams@iBsued proliferation
of Celt?lr esel e in a fetlhle nptl)JlttlcaI so extra-chronosonal el enents

reenceo
n i hrtroduced i'nto and maintained in a cell.

The &ﬁh wﬁétnaﬁn 9&%691@%9%*&'6&6% St:legérbek @%lcﬂdgt%lre QH’Ereﬂf from the

no
normal 5’ cap-structure on an mRNA. Both structures can be recognized by a ribosome to

initiate scanning for an AUG codon to initiate translation. By using one promoter sequence
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limted to, mni-chronosones, YACs (yeast artificial
chronobsones), MACs (nouse artificial chronbsones), or
woid@s/1441s3an artificial chronosonmes). The ter nPCT/DK2008/050116
"pronoter” refers to a region of DNA involved in
bi ndi ng the RNA pol ynerase to i niti ate transcription.
and -El;vg?e ﬁt%rg{m% 6[5%?52_8@8&%?]13%' %ggnrég:%,o ePrtI qrege/sfegggric%octaﬁ bgrt%qglg’?e% from a
singlerraRid& rihp;i toreneble conragelngor ofagfinshersd aseaped pblyntdiotide sequence

frorrng QiHBE%f %s@&‘%‘ FRNAD tr%oﬂﬂ@tséﬁoese‘ébﬁoeﬁol\}dﬁfégtldeosequence can be tran-
d-t o- head rormter can al so be constructed

SC”%PU?'{‘VJFS@OY‘(?)B&%”&F%‘?“F%I'@U’&H‘lg a}‘i‘u[@rEé|SEqL§é‘F?j§‘aB‘é??/{?é%9r1tra”S'at'°”
of theheynudegfdensetesrge dBwostraansbditht eRES seagemet ICHMs @as) d yranscribed
bi- c@t‘?&“ @kIQA W@cute%p béqgngg&ldg% g@ﬁ thé‘@ap @5“5" Qﬁooériqocftronaé?]e inter-

resi stance gene ene enco g ro ern t _
nal 1B e seEHABCe HethF‘rﬁ’hF'BV%F Nfrmelepeiectodnerepy PEagaee Bgth the first and the
secoaBtbRpeitide. has on a cell ensuring the survival and

continued proliferation of cells in the presence of
The temen “amuicibleodxipoessibheis tueeditd' dastréren@dprassioo sloatee@iites ynteraction of an
mdurs. rtrﬁole&re orI t}ﬁgq\:‘elegs%stﬁr 'cka%pl%sgt}rrrﬁ’&éédﬁeear%' af Fe%ﬁ%mry chQgh for ex-

e normal 5" cap-structure on an nMRNA
presé'PPG?:F%Fé’éaCEan be recogm zed by a ri bosorre to initiate
iate t ransl at |

The § e§F‘n 50’6%%“6?&%8?‘38?'0% er&fifé% %%ESP\RB WHR: TP 49% Y a')sYU&d%CBB/%
The EéanStsF ar edﬁ% 50%98%5 @Ru%f%ﬁpwl\l%ee %%‘%@ d%ﬂﬂ%qﬁem bers of a poly-

roma sin , to ena
clonglRretelRach cpyaritsd °5“F’? Péfnoéfh%lffare%%}‘ﬂfpﬁéqf Wﬂﬂ‘ﬁr 8¢k ffr@e the
mm&&@igjmnm stiperranalySisngbfsid-fédrh tah Oritiad WERRE. Thh&ltﬁbtl’(ﬁ]tmay arise
when the m?f\:/%ﬂgllclpﬂl %s i) (la eré?ttelcl d%t St% %gerﬂgﬁ%cnﬁgrﬁggaq <r)]rc1: %aar ofggene
Segm@ES \@m@émveoaurrﬁtgeeﬁamrrwts £1209d¢ atduS@nctoTﬂemh@“ of the polyclonal

protéﬁﬁI Mdeh @i@.lﬁdt@ﬂs §ﬁiﬂté%ﬂ@&cdjﬁm&torng@mﬁéfpowﬂ)@pﬂlﬁl-:cfnalns expressed from
uence. I SUTI

h
the § ﬁ%msataﬁa" |mad8e eFSHEI”‘? ﬁ%%‘irﬁ QER%'VB%Pﬁﬂéﬁha'”sm'ght
not BAveeny thevdpdutiorifedte i nter nal I RES sequence of the
bi -cistronic RNA nol ecule to thereby produce both the
The fgrinsiVeah @heinecraedbngl ipan gpripele @ethe s mdipendelinpguabions-dn this
exarBBHIRS S| oY le &c@&ﬁéjg&rﬂe ﬂz@&f’éhtsﬁ@nﬁkﬂfe&&&l%\‘ dehatsegments The

res 1 eract.|l n _i.nd UC
scrafr B S € e Bk e dem e P il AR 20 Begiest i procuced
frompa ogliewimere gwo ébﬁfermeys Bt Vit @ﬂqoalkle gphasegmenh @aireanmintegrated into

the smgél' Edn é’&r%@%@%ﬁﬁ&ﬁly rﬁ@é&lreslstn‘at @W@S‘%’Ca‘ﬂ'ﬂth‘é@r@h‘nal specifi-
is not usual i nduci b The term "scranbl

City: f98 {PYHRYNE P? VY GRY t*\‘/&ﬁ%?eé‘t't: KEeger Frﬁ?rbarlj?@?‘ieﬂg?d therapeutic
effectenbers of a poly clonal protein each conprised of two

or nore different polypeptide chains, e.g. fromthe
The feruieeniinant polgcpea ramifagturing celk lireé sefed ragrapalgtion of protein

expr'eEEﬂrthée(ﬂH@'}at Ged {ransTéHtéi:l Wit Habia@\f‘oﬂ%\haﬂf h@cﬁ-‘e@é@cﬂ‘sédﬂl@nces of inter-
ua

est LR B Bl e L RRERE Lo ETErb A R o

mang&eirige gatelies camy odeoamdiesdopies tof agisbiact roicletcreid sequence of
mter@@ﬂ mlicﬂ%ko&érs%hg'n%mt!er r&f %Q'Qco%t; Hﬁ&'p@@%loh‘ﬁ'p@&t@ﬂ%%terest and

onmbi nati ons of the pol ypeptide chains expressed from
thatteﬁ%h RPN dS DERTRIARE iR AP BrnomEdd eaei*h%eé' T%Feﬁl{s ERRREiuting the
recogdiMahnpadly Ol ofanplakypietéldeaecdraisasctad ghrtthdoabiltate reay the inte-

gratéJ‘gd’p‘cs'lpoq%é &st‘ia‘rfcft ﬁﬁéleic acid sequence of interest, for example by antibiotic selec-
tion. Cells which can constitute such a manufacturing cell line can be for example bacteria,
fungi, 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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The term "VH VL chain scranbling"” is an exanple of the

scranbl i ng defined above. | n this exanple the VH and
w/koognesass ng gene segnments constitute a pair OPCTYBRe008/050116

segnents. The scranbling occurs when uni nt ended

conbi nations of VH and VL poI ypepti des are produced

cots NGE BT re P el el e B ek 203

ceIISchPERaC@;cr anbl ed anti body m)I ecuI eis not likely to

retain the original specif i , and thus m ght not _
The Fgiife biagy Ist4sed &pe%mt%tf@fmea@merro 9 &pcoqHiinAnE Aelgelonal protein
prodhb@rrﬁmutdrrCtrefcfoefpbsrtJrher 3 edsrmrorraeoermr aam&rormlcgncrhr@nar polyclonal

factur{ng cell 1ine" refers uIatLon ff
protem ers over timeé due to randesgenﬁU muta |o s (IZP E)NIO I(%rat|on kinetics
el n expressing ce | are rans

betvrerer)rrrzarh\ydtry%\q ce/lar diEfatenprsdh @keressiolewels Qetrvr@ee drﬁﬂerqnﬁteémreﬁlon con-

stru@Uehudriad, of BereldMdbyindHakiorinb lefricienty sfplipget her
constitute the reconbi nant pol ycl onal manufacturi ng

The el “RFLPTerefecaita Yesdn@ionlfraghicat Ragihesiyohorghigintd method whereby the

mrgr%%n%gtL—:I pa rﬂofsrﬁﬁfe?cggg:?d r%reklﬂé ﬁ,l’ g%{éntswér%ngggﬁgleaea%& with

e reconbi nant poly
reStr'Crﬁ'Péreé?s\tmeSand that each copy is integrated into the
?enqrre of e?ch cel]. The cells copstituting the
The FEomb M ANt %%F%%Po%fa”ﬁ]ﬁmﬁifrﬁg'f’ﬁrof% BRYA T'i ne are
The %erm co?ad?%n%rad%]a{ng S|t eC|ftcy|ntegrat|o rerf]erts tc‘oealtrrg\tnef%ctmn process which
RUCIe sequenc

doeSi rrrtterrcésie anfy @f tr@(@ﬂ?@lbe \wsampbt@irbilﬁecspsefle@tetgr@twn Eis¢ brecific

mted)'ﬁtl&hcaﬁraé‘g O&”&fhle"vé‘cﬁ @srﬁ@ﬁ'&orﬂbfﬂﬁf‘&f &cd Hkbrﬂglngi@ dndd Rz%ognltlon site
otic cel

bact er fu eukar
ror 5 R0 Fegls ¢ RBEET™ L8] e nEr AR FaT Ratednsy s be
covarsplgdinkdd t 4 momirotidé stmeameddoamisiogblpalticnks siseithe eso@bkome. Site-
spec?FPcl ht%gra%cgr?!algé be gﬁﬁe\feﬁl laﬁ’beltrgf%l IQ\WB’ éi‘ﬁé er?\ty( el]lsg'rg homologous
el | NSO, YB2/0), N H 3T3, Immortali zed
recopngHOR e‘rvrosd'ngs%f@hspgef'r-@r%ere%qn %'“ Ry e By pgsatiogyat random
posifiirfs. timugihe thegenontd ashe hestuskdf heegstatvectoheare used.
phenonmenon during reconbi nant pol ycl onal protein
The parodrendoonintegziioal’ nefedsdo ddageton pfoan eforessipolveeboingd the genome

of a‘ﬁ@&tc@r | at Yook @R laré Bdnldol “ﬁﬁe diefiorR®Y Mr‘é!ar‘ﬂﬂ?'of %rneerﬁiisnthat there
alters over tinme due to ran Omr%enetl c nutatio

are fiuef SRARTSAS" FAFNEIEAT i HF2if36 AN ReRES Sk M%&?Sfecmg cells all
integradorvsicksalo noetdpgesedt dfseiueaig egudl mhacps efSistegratioe\aslssme parts of

the %ﬁ%%@%g'afré ﬁ'ro?@ roh8 % ﬁl%édr% %n&ttﬁyﬁg?é?sq V\meﬁ%%thlr% |s done to

erences 1 n the cl oni ng ficienc
guide ipg expressfoaveciopto g @grtt“cplélf ingﬁgrqt,oggs‘rfénrlt \/\4|Ib|ﬁgﬁgﬁate at p05|t|ons that
are ROHYAIPIH SEgrow cﬁf&ioh@lﬁlemegfrebdn tite. TRegErBET Yangeh mtegratron in
the gofn%eé(? oﬂ}heé)rgs%grlt Fwnvcnt%%gg #T?%efd(;eﬁsecg%cg as?raengrg %ﬁlt%Pg)rr]gceM%re where
noth{yipRS dpresf @rQ}"QQ)thQ egpreg#ient eanstreeted arFEngJ%W"TU'ﬁeCt PprsitionRNIe absence

of mEQr@s fofuiBe’ tﬁ@ @Qﬂ)r%b@@]ﬁve%‘(&'tgbrb@ea%‘térﬂ'm%%sfﬂoﬁ sufﬂces to ensure
to a tran ess

ration’ ro
“raniii s SHRE RN e Ry By el e Y SR Sl franstected
popgatice, speUiefaxact integgatiah iste(s) Sint iz Sgecief |uoprreritc®g>reat ion
can e. % be achi eved using a conbination of a
The fesB0IFRAPHAS ERER B ‘A efess YRt BN SF £B eRRIEST eV acks difBithrigenome of

a hoistlnce&i, whéremocﬁerm?gi}fau@me&#mg&stst@&é bverﬂﬁ%a&ﬁ@@ﬂ?@r@@‘i@‘efmw 30, more
aoecovan n nuc e Sstre

orerdafa i Ty a et sRues o Pl AXEnER  biGedirafins br more

Abbr‘éb*aﬁér%ec‘cfmﬁ d (Hu?r%fnztk/&ﬂq ?9"3 \ﬁ#uéo Rﬁ\&@ﬁm RY&Aviruh BB Late

| ower clien \)/
Promoter SV40 poly A Simian Virus 40 poly A S|gnal sequence. GFP = Green Flourescent
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reconbi nati on. Avoiding site-specific integration wll
often result in integration at random positions

wo oosagieait t he genone of the host cell, if i nNPEDERI0SHS0116
vectors are used. The term"randomintegration” refers
to integration of an expression vector into the genone

0s ns that a rando The
protgiischelia ] §EhSSHRG TOA Ao LR T RGEe B Syl TR = Lons
TerngihaliRegsatf or each |tem in this case integration site.
When transfecting cells all integration sites do not
represent absolutely equal chances of integration as

DESEQWICW‘E)F%H@DQAR}\%N&@ onpsones are nore prone to

tegration events than others. Wien nothing is done
Fngr@ ﬂ@hﬁ&ngtt&eov@wmegﬁﬂherbra@g RF gber&iRAs boIFMIRN cell bank.
integration site, it will integrate at p03|t| ons t hat
The 8§@relsamahoaticaliyt Hidtratérethg Iseipp réduire0$6 bblag 4 pélegsrad t@nbank, e.g. a
polya Eaﬁ?nas?em%r I‘?Eé)r{k ‘a%/ﬂlu%naqgsmdﬂffn e%grgstrlesosg)n \} F%%d 4% 1O,ntE2, N.A.;, etc
each ¢ra:ﬁ@1ﬁ@@tqlffﬁﬁerpira@éeﬂ¢ﬁ§mét waaper efdhdpelycloral denteing ) I@t&ﬁtr@ées the

hosttceﬁas W@&%r&&dqmﬂstﬁet&brésgo@v&rt@de&)amatﬂaee@ iPRGHbRABF the
ress on ve

eXprgssb‘?”e‘éeé%é? i fi ﬁ&ﬁreﬁgg‘?sﬂtPé‘ﬁ%Eﬁf?? &8@”’& BRSPS ™ 'Pé%éd‘éﬂ‘r'aﬁ cells. d)
illustratee geladtioorwf celifecwinygs fonteagr eftthe mesiiteef gf)thwpbllyclvraerl)protem In

this bA@RUIGELdse ! Br E&Je! ofiisBatidrARA Snk 8B R PRHE A hendd of AR
exact integration site(s) can be regarded

POlYEARA! @EATEN dDPROWNT REFPL 1S ré"feélﬂ”ii'”ﬂr?f Cé‘%r@a'se'F%tF%H%StFBd) to
gendrateegp@ydonl ol mnkexpr essi on vector into the genone of
a host cell, wherein the integration remains stable
FigureeXa. ftotdteps ve@, engodieg peafreandibbht 3@In nore preferably
The 4@meRRr e RE &figvab!l y 50, such as 75, for exanple 100
generations or nore. Abbreviations: "CW' = (human)
Cy tworrgati@l Meddio-heaidMafan GM\Adlebﬁweﬁs M&thl\éBép!AEerLéMrﬁent |n between
CeSTileo BB RN o 7 Gl st AR orf R E LR oo 02
ceI receptor. ELISA = Enzyne-Li nked | nmunosor bent
*As $& =bere=g oyt hTreErafie rPaly afepyEdion SBRSCRE PTI ON OF THE
D%W@@—@Wb&yédenﬁat&ﬂ@qugm@ver vi ew of the process

eneratin yC cell bank. The figure
scﬁgﬁ% |Cé‘3ﬁdle§/59r°r P%’sty a592§ﬁ5W@ "Steps required to obtain
a PRES) ¢ |TRFECHV|intbemak fibasoge eatycity @hdmfad momesst ddny dcefblate
bamnducepe cPNAst rat es di fferent expression vectors

N. But oriNpde oRiginNreplidatigit ¢ €ach encoding a different
and di stinct nenber of the polyclonal protein, b)

Y | PEsPMREBYPINECHEYEPRE 959t 0 be transfected with the
expression vectors, c) illustrates integration of the
FigurrPbe A enprestitrovestatpMiP® f er ent positions and in

The Ql'efnfeﬁfsed“ré aS¥waunmbers in individual cells, d)
|ustrates selection of cellular clones for each of

Thebé@omeﬁ‘@&rdscrpscoﬁuhe.lpoawtre@@b protein. In this

particul ar case, for ease of illustration, only one
CMvethomen gy gbsibienct nenber of the polyclonal proteinis
shown. Step e) illustrates m xing of the clones

Elase)Ncfiop gdengvisiselyrd b 13§ timwestie®ra pol ycl onal cel |
bank. Figure 2a. Prototype vector encodi ng heavy and
bGHFP@‘HE‘e E'T?&’“h heieong|PefaAR Y 1akiPB rediof of | ows:  two

e head to- head human CW pronoters with a
SV4§%a(r:gé)r48e PRI 'R bet ween

Neo=the neo resistance gene

SVv40 polyA=SV40 polyadenylation region
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codi ng regions for heavy (VH + gamma 1 const ant

region) and |ight chain (kappa 02- 286) bGH = bovi ne
w@e@stsibor none pol yadenyl ati on sequence SVAOP@EEBEWHE/050116

pol yadenyl ati on sequence Genom c |eaders for heavy

and light chain |RES + DHFR=ECW internal ribosone

SR PR R Rl 2 5 Lo0uet a5 cow

Flng"?'Q‘F.’.’;_‘fil IC(‘}A’CEIL‘L"JT’%’] L& L R &/egli fod tagex iﬁ1 nt was performed.
(‘g@ jl\/éfg qﬁ ? ?éjr ol T ows:

gion vect or enents are as
For qfﬁ@' veeEwrmpls 1based on pcDNA3 1+ (I nvitrogen)

man CMV pr onot er cDNA for adenovirus t
Fiourad. (i RReRI T P BETE BBy Mad e SuRTr it s ot BSrtblack
and pod ytaaef e b erck egtuon pSWDEP=SVA0 early pronoter

Neo=t he neo resi stance gene SV40 pol yA=SV40
Figyss|Sy AUtrigrey Roh 1ask (il AMPERe et alnB sixegerrse endlssidriy ion

excr@ﬂ@é Ethrbhiatb gk by Sha RELcdnit &t lof edoh th@iGdGAhEPRddyOfasiax@fated and
during the 5 week period the experinment was

Sho“ﬁb?"ﬁ'BPﬁ%'& For detail, see Exanple 1. Figure 4. lon
F.gu@é@é‘ﬁ%e&ﬁ%rﬂ% Q9% Q@(&Q@W @ dhpﬁ%gégmpaﬁrgtc\h@giopefac% Xun were

tart (black) and
analyzadihyrign B’éCthBQF C*FP@B"IOQF%’“Y PP? §*te ‘(O@FWPf a3t Ing¢gual antibody was

calcleacky ssamplaphiegam al | 9 m xes were anal yzed by ion
exchange chromat ography and the content of each
Mix L Adi 3 A dorthinad i swth/cloeespar @intoddyt &de eglidclsteewrpressing each of the 6

antﬂQ{d‘?egh/!/&@ldlfﬁéré:n't W%%( pA%ﬁg@#eeéc\),f B Nﬁpg&rer@bﬁ%ﬁd ('rﬁ%grmdFﬁ;ure 6c).

duri ng seed train and bioreactor run were anal yze

Mix DY (FROreesD ARG ea Iy OsE @grF amthsa@nd the content of each
i ndi vi dual antibody was cal cul ated and shown

graphically. Mx 1 A - 3 A contained a single clone
per anti body. The cell clones expressing each of the 6
anti bodies were different in mx 1 A (Figure 6a), mx

DET. éD(D'I:EI %ggv)erl #Fal'nl-% Ig\/éNﬁFﬁn(Fi gure 6¢). Mx 4 A

gure tai ne es per antibody. DETAILED

The %%’r? H ;FB)L%JH%@/MW&S% S-;E]L%I’T; econbi nant
oha

polyc rotei n expressi on system The present
The bfé\éSrﬁthh\‘iHﬁtlBﬁ QWVQ:%§ ek dRdsr thelcohdietONSIBI®IMng of recombinant

polyganaLf proqtiélr'{g %hag a(r)e pre?ergbqbsgected from the immunoglobulin superfamily, a fa-
mily of proteins with immunoglobulin-like domains. Most of the members are involved in cell
surface recognition events. Sequence analysis suggests that antibodies, T cell receptors, MHC
molecules, some cell adhesion molecules and cytokines receptors are highly homologous.
Especially members of this family that contain variable regions are suitable for the generation
of recombinant polyclonal proteins according to the present invention. Such members include
antibodies, membrane bound antibodies (B cell receptors), Fab fragments, Fv fragments,
single chain Fv (scFv) fragments, T cell Receptors (TcRs), soluble TcRs, TcR variable domain
fragments, TcR variable domain fragments linked by a polypeptide linker or other antibody or
TcR derived fragments. In particular, it is contemplated that the present invention can be
used for large-scale manufacturing and production of recombinant therapeutic polyclonal

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

individual members constituting the recombinant polyclonal protein during the process. In
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pol ycl onal proteins that are preferably selected from

t he i mmunogl obul in superfamly, a famly of proteins
wowdok/1#3mBainogl obul i n-1i ke domai ns. Most of t hePeEDRewr8/050116

are involved in cell surface recognition events.

Sequence anal yS| s suggests that antibodies, T cell

adhesj on nol ecul es .

contRh ERRITHES 5 Bah are BT PaliFY ™ SRER Sy CQETPosEen by Fiing
purifiesippencgldngl angivbdes (asffort éxasnpleapriopgsedhatv®htl&p ) it would require

the é@%*a@@h’%nﬁﬁgﬂuﬁﬂé |rf3‘e§ Slo%é'clto@*ai’ @acfh%rnt&m tg%%@tﬁde‘ar?n &fe composition
nmbi nant ﬁp | onal pr otel ns accordin
|

and H?ee%'lt?f’d'faﬁ\’)'g b@r?””@‘ﬁ%ﬂd\’fﬁjl’fﬁ'e‘i’? ‘f"ﬂl:lsb'aréag’ﬁ‘fq”%‘?ﬂ &g monoclonal
mixtoeTbowa ee bert)ym(bsia,ntalnbmlmeeald(dﬁaoeed:dnsmem@pbm’psbe,d tBafe method of

prod%JE ﬁg ?@cﬁi’@maﬁy pél?mﬁ&%‘g Qﬁt?bod ?ﬁh%qpﬁ\?&lé‘rg{%g{téﬁ%%%esc%&ﬁ r\e-rein.
Thus, 4R¢ BISFhed 5 9 FGHIbR¢ HQW@rﬁlémGVéFW PafHradly desvetiip @ practical limit to

the fﬁdrﬂtgdf%lﬂhﬁ)nbd:l@r@dntkﬂc}bdazsﬂﬁétmaﬂtbedﬁcludld’dkﬁEu@fa pixtete, Whereas the
LD Shod SR AR EAUTRIIS s Ly PR EHb ey
lndl\iﬁdjiréﬂ h@ﬁ@efsseamreﬁcmwﬁm}tt@mmgerdmt -pr oduct i on of

reconbi nant therapeutic polyclonal antibodies and
The fragReell (RRoussd it REfsallv P BRIVERIMYEY 1B CeRRMTRMtNCsE RiPigused for
bioph@titwedutohl proeipegsedston) B‘ge,l’IIHCDEEIIls,SC(DShaéIIsaBIHKthe myeloma cells

(e. gn%g?ﬁfg‘ellg%ﬁ%%%d&nl%# ?1% aﬁ&ﬂﬂ?ﬁ% Rggte L‘éﬁ lcglﬂal ch as HerLa cells,

duced 1'n one or | OF BACE O
HEKe?@élcﬁ'éﬂ enPER-£ALINgHE Presgpt iRegntiop W@Q@H%Wﬁrwﬂ more Part'cu'ar'y a

modi¥el Yd4anidneprried @1o|‘l:eQ)$|ﬂFﬂ9§br*t|lc@Br EANINBRaPYEd nede bE@Ne CHO cells

or as a S jlon wthout

are W SR P e et AlareRE Dl it pid Pithyrt e Dot bone can
be usetiordomménatiop ity chomatabpliotedaiod markey OHI®, phisgedgitionally allows
for Arﬁlﬁ@&ﬁtfoﬁ%ﬁ‘ thd dncBA& Y@@t ed to mmc a reconbi nant

pol ycl onal anti body conposition by m xing purified
The DGAOCEIODNA hadiekh athidERd (ba&ra‘nwcuem/rfplaemwmsad/atda eW&ding
expr%%o ge7c€' r. Jrr%% }Qqutl)?denrq%ﬂg %c;e%ge &epo rﬁll'”Q/I drvhﬁ %3&1 h!erp of interest
is onﬁoatp/@bnlmkedwtmﬂwmeoramer HhdiCer mmowb%trpmﬁapiﬂ\faé@ﬂ by ElA The

modifiegioH Iﬁ’déadrb\)ﬁd&ﬁaﬁ’@ct&ptloﬂéﬁ@st@blﬂrc@ﬁjHr@é br‘émdﬁ'fg Il clones havmg
cl gnal m xt ur ver

””'f%rﬁ‘a%@w&*b%%ﬁﬁ’]ﬁjg“”éfB%QP%g gch?xf”r?ég%%ﬁ%'a)ﬁ?{fda‘g‘%% 'H&d'es The
modifieatooTbis hizamefopobglielan®l imarivielmodwogitiorat bebilipodvec Fimeahttempts to
dete@tr @fﬁ@éﬂﬁes@%nQ@% Hﬁ@(ﬁﬁed"@gﬂ%@ hau-e"%%ed th% tﬂ@rtehﬂg n@tshkely that the

described I n uld naturally result in
””'f?th%rPWE*hTat?% "i‘ﬂdt”rt'f(%”f‘ ﬁ‘@d ﬁ@ﬁtﬁ‘éPreé‘F'OWB'é RN a%Fr‘i‘le‘{‘Jé‘?JlF'é§° E1A
exprebsdn. hilkdh be prasdntded H1n «sdeRRsian Wax Ubd&ectablerie 8stitl believed

thattt%?lpzﬂi‘gong% &%héjgﬁgrplrgrﬁ%hpﬁg %Elﬁg%e%lérycoﬁ%ﬂggcr 9)%%9 h‘?gher and

ant
stab Ei)qﬁthQ'P@'QMﬁtshout an upper limt. The host cel | Ilne
sed is preferably manmal i an cell |ine conprisi g
BHKf%%eéJSPS/gVQéF'I' rEQé CRBY YSPY PR S REcEmt i L HPPIp o 0teHS Include but

are eotpiretssito AHOeK gand CGHO cedlb.sHhfEBsehlitantsBIAKHOelU!s as CHO-DUKX-
Bl1 g}’%bﬁﬁfﬁa ‘e%lreférréc? dﬁ.g/cgllscfg '% pré\l‘%@e onﬁ%j |m/ t%lh Hmese cells are
T3, anJ i nmor t a hurman ce such as HelLa S,

well Kppwrp grthg @rf and %FE'PERB'@B'E forr‘?x@rﬁ@'ep?e@éh? AMsieatt Tycﬁ’ﬁ Culture
cOuéahG\,qeh’r S.QWEREKkUSE Md. TBHE-NAbE froml . Lawrenfe)@lma‘slre¢o|la%4a
Umvgrsocy] Ne deorﬂé(?ﬁ?@%{]oq PEZM tr Lléﬁ(\%ecfepsca%agt gel??o growth in
suspeagiohbi uer (aiﬁgnunﬂgrcqutpré.ftﬁe C@ﬁtj'_F'b@ﬁd!a@Q/oa!q@in pepaynsier tomeserum
concdFd4tidhs QRE c6@Be DEedlf njuRcte@RtNdkiDHFRWeleltid@arker.

nmet abol i ¢ sel ection marker DHFR, which additionally

allows for anplification of the encoded gene.
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The DXA4 cell line has been nodified by tranfection

with a El A transactivator encodi ng expression vector.
wQa bios/1#833 been done to increase the overall yietTDK24U8/050116

the gene of interest is operatively linked to a CW

pronDter The CW pronDter IS transactivated by EIA

i.cation has xceptiana

I e R e b S TN i e T
expresgi@sofamemberi <) of meawnthnnghprekqm ession | evels for

different antibodies. The nodification is therefore
Congsgletled PEEON 19h PR "¢ B BSiNE i2on4PVIS PRBPIFite juRsliRtte theigG44 clone
mthl&tm@rmines bd sl@fsetie EHO cari@s sthen mamniaian reidi dsi deder@l) or even
ut|I|ze ot err}avegsr%fal l ?gnc{udmg §d‘ttrég'55$&§aﬁﬁ g(%llget hr{se%eclgpfsp?gatéarééjgacterla
Thus @r@eﬂhslce ahcajdypssie mobitensied 89 He timitipg Ao dxpinegsioon. Wil e

present case El A expression was undetectabl e,
The V'F'dis§b551'rfqbl'e 9 t@‘v’é‘beti“??étoﬁt?ea'i’f%%}t IRMEPFFhdeReng 98 acApber of
parapiedrelirefudug g nbt AnBetoetss icolfure @uhditidreashdtibe eperRes of host cell
I b t [ I

e BOREARR AR A o IR, Y Fel Bk e R8N of
PFOtQPGL@éIaF@qrﬁéWQH‘o@ Hafl, &réxﬁ@?'elm@ﬁettw { 2 MGHOSKEN @mipore than 100

mg/CHEOr &£@)ié mordhah -106 Mty L ik AL &o@%tl’@'ﬁ@S@Uﬁé’}’Laﬁbr example more
erre
than 300 BV prb R ar e FoaBly b S S na b el afEmgl Ot =s

morg fintGorme/hefoaekarapid mare han Paind/Absuch asgnoretiaarpb@) mg/L, for
exarﬁﬁl@%&r@%ﬂaﬁnﬁm' A g-l)’dﬂeas%relﬂﬁ& fﬁi rlnéﬂ_t FRxatbE: m&:e@han 800

Rockvi | 1\39 fromDr. Law ence Cha
Mo/ e GHBT H‘°Uh¥*\9‘8r9 Pt'"&‘/g/ L U\F’%We (e B E) rlng/dTS”Efs&ﬁj“Ore than 2
g/L, Torexemped meregttapB gvielsuictt as giocwthin lry/sUs pershmeamore than 5 g/L.
cultures (al so under serumfree conditions) and/or can
The groombinadiero!Yaepas eiotgin ebinedneseat inverdioarislintentephéo gaved aiprotein
com MIdh%H p‘PlBln@"dﬁffbrérﬂeb%%@?o@§b#o@é]n PRYideales T\ntﬂcr? 8tel naturally
lected for. clone

ne ref er abl bcl o
vl e G e S GBI RO C B aas B0t T aaHE R, T s com-
prisdsheengsotayle bonatingodietreityn . Th @G resely geneih yolexuegs somolofous to the other
mole?:[l@s %?;EL% C%MFJOLIthrm tIulE]glsé Bnt%gloqe Qrerﬁgxm &rét&e%%b%rllébllg Folypeptlde

| one wit her | ones a substitute
SeqL@éFq hjgh| F/aEﬁ H&ra%ﬁﬁlbyéﬁfe&%}qﬂ% inge @auRg ?%%qUS?CeeRFé‘Nee” the
individual mzenbetshefithé ppiedoredl peedih SThel ditérackiengn pleaamting atitl Sequence(s)
that%ﬁﬁﬁjt%tg%ﬂ'ne §ar%ab{es|:ﬁwpe§§ée §equ£ﬁl{é%|ﬁﬁg%ed€sgﬁc@§r E%ne IPM‘?J acid. Pre-
feral?Ib then@ifferiepeast'n 8e amine ay'ldéleﬁl‘é’er@BF@?SﬁHBF & g qnﬁeammo aC|d
t hods of the p resent invention depend on a nunbe
US”%‘é{r H\’?étaé?ré' YHEPHY HG Ratc o8t aNtPRM /TS FeIeEtita tl‘,?rb@ Sated in
the socediet vemsblaregidnker §pegivesofthe holgpetigklchaised. | n
enbodi nents of the present invention, the yield
In opg efnertatf|the esesertdrvepbomividsal meobeisnn aagbigloasl pyetesm comprise
vardth@‘ﬂagﬁﬁs rt‘Fﬂs(tlare Bﬁroﬂmm BetWREE 80 BAD 1Z@aﬁg{oLaC|0§% &Re variable

exanpl e nor

e R RPLETTRPE RSSO AGTE o b RO PR3 fFaions
(CDR)Y/ L, such as nore than 250 ng/L, for exanple nore

than 300 ng/L, such as nore than 400 ng/L, for exanple
In n@ﬁyraélypﬁ%rlg@ﬁc%gthﬁre as@ Enr &P RAHY eachwaﬁa@@oew Ln npiyFally occurring
antifeRERh&ePE thrbd18DRY AGhEBEAvy GldGharRisthraRIEDRshABhe/IRft chain.

nmg/ L, for exanple nore than 800 ng/L, such as nore
In at haditi@GO asygpct of thepresxr&tl’rp‘l/@mnmtma vdranlelre@00s ofphé irslivtdual mem-
bersao?!‘ arﬂ%\'ﬁlohﬁl%ot% rgéolmprlfg at %éme%y'a@; \?arFaE%rHo%wagJ) {‘hat %%igween 1

e nore
and 26 amino acids long, preferably between and 16 amino acids Iong Th|s hyper-variable

domain can correspond to a CDR3 region. For antibodies each variable region preferably con-
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The reconbi nant pol ycl onal protein of the present

invention is intended to cover a protein conposition
wa@eopnidsng di fferent, but honol ogous protei n PCT/DK2008/050116

nol ecul es, which are naturally variable, nmeaning that,

in preferred enbodi rrents t he I|brary of vari ant

ecaC|ds 0 ri.s anatura rin

stifi Pt T TR e b eBieedarPds CDRofRR gatigoR For
TcRg epch r‘rerlmlheerglqrmreﬁemtesccmfstlttun@ foonpwsi-variable ¢harbaind. Soese can

corr&%@ﬁ@t&éDl@f%ﬁz BBRE afl CBRE R r%er/%mré @orﬁ’é?hé’ R%Pta!oq@ con-
uence, which is/are characterized erences

St't”feh cafl 'ﬁ‘?ieé%‘?%”geéd’ﬂgh%év%?%é%"’cw |rﬁ§9rvr'a?r5|powéﬁa@rp§otem of
the mesdriénveotigrel onal protein. The differences in the

am no acid sequence(s) that constitute the variable
In theolopspef e Psesgeineentivhgiariabditaie the pelleeniise saeueant (foe polyclo-

nalit@fédh al&y 16 errcﬁzbslwoct foedediddeaidefses ibBtvide tﬁénnarsm@er &hubody mole-

euence con tute nore thaE one a oar% dy
culef PRI GBS R BT (59 26F SR 60 g2 Bty 2ol gB) Pyt cnans,
e.g.,lasRn itlse caeASf derteidts tod atbodms abedining twoer soere aliffegeeht antibody iso-
type\;a«ruce*aL %qer mméotQBes\/rgbegthﬁs Ié&3 58y, rraAyrrarzi ngﬁ IgD, and IgE,

chai n n one aspect sent I nven
or “]erfBPr\/?ed'é%FforFe[ﬁﬁér ngﬁ, I&%Bl 5951301’9&‘1' %‘F QPR Tﬁ‘”éfo?rf?rc?@é'”a”t
polywiatal abhtﬁ)dly&gayomﬁrhafan'amcelyaﬁ@é@ﬂﬁsrtﬁéteiry chebyeared®y @qdence

dlfferl‘gnQeégetulgﬁr?meqﬁdll/QUEQ an?E‘ﬁagiﬁ&leaﬁés mrtﬁrg{/ér%%le%nérop év re%/on) orin

yper-va
the %\ﬁ'@ﬁhrqgiqmg(crreglp@h@ t(OGﬂDF?)refera\’ﬁ"Ynéfﬂ%@rﬁlbp?'e‘éétqﬁfrth?l@a% Retype, as

this ERRE Qheaitﬁ)sé@léht &Dﬂﬁaam@h @ﬁ@iaeréeryl abk aish Q@Jrhc@ﬂ/abllerﬂo comblne

tur cur.r s_there ar
antRRAeR il PR G REIoBR: 2 e nd RRETEM Fiyt P ERsr Rosey e} using
Protein Acaftinityi @merhatasq@ebr Iofa prateried esrémiInrermr/eahltarmhomtﬁeconstltutmg the
ponM@rﬁél %mlt?odry%\/@ﬂrﬁe &hnd Jb@rsﬂaﬂﬁjre\éloqlffalfurﬁ%ﬁ@&rlﬁat@fpuﬁﬂcatmn More

ona rote
pref%ﬁB%rt*\‘?é\”F Beffies *badﬁﬁi“ﬁn%) %F°rls§,ar!5é€f9l)\%’b?f tTe AR Y3 THE constant
regi@cofdse lightghaiprredyeslsdbg tHeetaweeatrebs aistindtGanditodies. aci ds
| ong. This hyper-variable domain can correspond to a
In o BR® preygide variFgmugaiciabiddeeasensac hal andodp Peoteiag Fhwh bind a particular

antld%rnegelﬁﬁ‘kbtayoﬁrﬁ@tﬁjhg kﬂd@vnt h&I@@ar‘ﬂmrbevlﬁﬂ|k&p|T9p|@QWatH’é5mvent|on will
an Cco

encl i SR Pk FORPUN BRGr el &ETY Charies e aiqrigie/or (dlation of

nucléiy peids tet eadvide pdar@i that. biffthe perticalar emigeesporrdal od thEBRIMethods
mcluggg% enmerﬁ@gep%so Jah@d B%Egﬁnlegtbﬁbin%wqqm H—:%hﬁ@é(gles such as

titu
Sy PR BRSO -t 417001 YO\ IR O4y Saphagsidisplay
(Karigh@.qureesenboi.rventiatDAcadl Sti UteA 80 3584386 ) t i@ sphe srplay

(Schgﬁ‘é?e”td 0 il ‘i@&? an‘Iquhthor' Melddg 29% %Pfésgeoﬁﬂ‘égrggggﬂrk M.G. et

al’so 'od t O
al. 1 P?fPéPeHeféécabﬂe'i% AtSﬁe1$Er$d1$ﬁ9duFéh'A afrtidsciisplayolReberta RV,

Szosfcéié] Wi hpa7nPeNaa Aced seians g, 1&2@7 @m;a)zc)rco@areﬁrgd.@mey ofo

tibod ch
oo/ 43885 Rt Sy P B S Bt e pafRab ey £8972)
yeastjisf ffageatitplaynBoéerd . Ti Wity K.Ds 18H7. al\i;attﬁlméemmlﬁ, 553 557) and
eukdr?&tdﬂﬁ’r@% d|59@y (Gr%@grr R. ,g@%st Wg%m |@3wa Clhgﬁﬁz ngithrodﬂrQut

Screfa@.da 1%|5g]|\a2) d’ﬁathpﬁathatrﬁrlesall ?ladl’bi:ﬁﬁ qrgﬁtedg%lbegednt%ﬁépng aids in the

practicd oftrod prevayt iogenivh SRAGHHridooayhenb beadusaetnd ratalarapplicable for

enn&‘hﬁé’n@%ﬁ |r@§9u%se}%ﬁ§ﬂs ?deéﬁt@%ﬁ?@%%rgb%gégﬁ%h Err%‘éys such as
ELISAVDrelgrdiy}- efrali %P%lhé leonstcarfethedsi 1Y L& -2Re) Qﬂﬁ’)ELg$POT
(Czebiohdky, Ereteeriaddsg, 1 theuas tMdbRgtisess,arne-aif) chhialss da®ised either

foIIoiN%%taytg)rgpan@r%g step or alone.
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this eases the subsequent purification considerably.
It is also conceivable to conbine anti bodi es of e.g.
wo sosyEa3d gd, 1g&, and | gG4, as these can al PCHBK2008/050116
purified together using Protein A affinity
chromat ography. | n a preferred enbodi nent, al

ant i hodi s constituting t onal antlbod
A cof B BRR aF L TR neht Rl SRl FERA oMb B eetReE subset of
protgins.i WhidultaverpeeVefinedrbafaescatrhgn feahiere anth 450tk earkawindtrigenctivity

towa?rééTE d@é?rré%tt%tet reeé]' F?anthcagehﬁ pB@/@MMaI%hﬁb&lesub%lr%@ﬂw%tc%@ﬁ'ed target
ion of th g chain ma he sane across

a”t"-iﬁ”sir rrﬁa”varﬂq'%k?a lgyotejn ?P”?)?D&%'P”PBS pr 'se%t&’e 3ydr1aty 20, 50, 100,
1000y uer el cadDUdistrati eartes mednatere mbe dempeodfedistiict natbbisneteded in

the ﬁoli@d'ntd S%Le‘% @ﬁﬁds&%ﬂ wlﬁd%m%rn tﬂe c%%lgggﬁoflﬁﬂgm +tnIrjr H"r% case of

nvent
a”t'tk%;'l'f‘éftr‘? C?W@ﬁﬁ"f\’h‘é‘ e é”W”&@%ﬁ%‘@ﬁl"ﬁb HeRcEdhe BUTAg( of distinct

varigii atdreiers dedebédry tathie @oIyalBaaI@ntib&dyl dbipasition. VE krdaICor not very
comglcel%( ga?’rg(tetlgaftgé\g/ga?ng & ps%’?a:iqg)lro anhgfﬁ) aglgrl'qahl?alnu%‘o yI c%lﬁl'rlp%£|t|on that com-
prlsema‘t\aqerrrehor spepler dlatlmﬂémntémrm%bmm|bﬁqumcept aRA Gvip preferred
thatftﬁ@m%s&m?@h@ﬂtﬁgoém eﬁ@ee@)é@pbleé(\(eh"@) drMej lrﬁ‘l’haﬁ‘i imdtances, the

””mﬁﬁ agd %i”gtpYaéS?”YsKéhQ“ %Cgegg? %0 a\fl\gé%'g%%‘érée tgcytnoer of

variddts and iSthe BBge 480&ed 366 ,40; plhssretweespd ayd 30. Whereas for more
comé@? E@’%i‘:ﬂst & E{)\leclg%al gﬁtltﬁ:’d car%?gsmolr thlam|ses N@M@Qﬁ@o %@%00

d|st|mtwar|g@d'aerg€ers ey tﬁ %r@ﬂae:[rgé@r‘d_g@'gglex metﬁ,e\ﬁlferaéhe ant|gen
compltistp Insahy(dRedreritt re ol BelW¥s, a Poyslbak ahtiVddy cbBésitibti oemMNating between

50 1@aRooTBlspHeaodinafibg? i BEharioVe FlC LS B 2% (P
In m%Qr%-als Qh%ea?@@e%%n%n eg’«ﬁrgpléssgf@atur)ﬁﬁa%uﬁ%%;p%%lonal proteins

cend) SRR P B 55 et 7y iR Bt P assC i Splesyes o o
sent(dBreab kerfaceRsyuchEasis telWece p2€6 bnd Bamwt redehins. THe gliversity of these

natuH]{g%%&ﬂHH% Rol§85r¢a¢§ro&é’ ]9 %I%S nls%%)e m%”lﬁ)sd%cr]r E\%td b"‘yl/rgee E’M recombi-

are interestin
natigsy g(ﬁepg%eraﬂodrpﬁé(amtég Eq9ions 9y Hiese @Fpte'P%@%a%eﬁTﬁ@rféTth% known to
incrdagachesodivdreigy Wﬁwﬁdt&:&m&tﬁﬂbn Crab|p&asfaﬁ)tr|n€é’rftioﬁ lea® Qtilize these natural

dlvefspc‘ries%lgng)atp tHggeesueHcselsnr S o sr%e%thl%m lv%ﬁntgﬁe tm:‘ varrable domains

detecti on a says s
or CER regig@iof immunagiolpiain, mq\quLﬂﬁ;‘.dag TtRY angjg;‘gng@gyrg amgrary from them.
For [ﬁbl&%@ﬁcé@a‘?&h @\ﬁ(lﬂhde&(ﬁdeﬁtt gele- s@@r%gntsJe nEAtRly variable heavy

e use |ther ol |l
cha%amj S?Jréqpllﬁ |H;é‘lt gl?aérgyzll&)fm éﬁ?ﬁﬂ a\%ccgﬁlad)g ﬁ aé"f a Jy cha|n ea%h vector
in thedibaamp wilervinstioteya bainaf thpsa)veafrahleabgrpmegccemg cauprcesdhegenera-
tion gﬁfBrQﬁ& §%§§Bf Hrrane%&bH%ncoMchsleq@&\é@s Q%ﬁﬂ Igl%&/h nr?%e@f't

a common feature such as the shared binding activity

L|br5rQ3\é@6|$|1§r|§ngjﬂ§tluFaﬂlq ot:@frgﬁé d|v@rsl|es atdfot BRarE@8 Ecottfbinatorial libraries
ycl onal .ant i B'e £s a r ed tar

(rang%rp paéwg o.li.the Vaél Sglfir&) oﬂgﬁasleqlbencc)eél egrgsogg at%Raw libraries
(paitsaps vamauleazgtonzeﬂcmngﬂ,secrsen@@ dediged g tHOEME GV e.91 D

zoo%/@@zm) Mﬁth@r fbraned géf@th@J‘FroHﬂE@@cEé coﬂirben@ wgeeenef which are
stinct ne ers ne cl onal I‘Ot

InCOGEIARA TS SR PPTHIE SPGB (i BRI €5 bt 40 Nat. Biotechnol
18, 8=x-88A), suchrastaheantiasdy ofTcBnkribodiragort e appimablexyithythefpresent
inve&{i‘& ﬁ’ﬂ%#lgr\%gésggretpﬁé@%@?s;%nég%cég@g%tgﬁgﬁs Iltbgﬁlggldlglmﬁﬂ’es f interest)
W‘thﬂﬂqsﬁ%%e&ﬁﬁ‘ﬁbm tion. Wth small or not very conpl ex

8l | t
o By GRG0 T B "PHAL COABTT EEe hSEBames Shesta gy mu
tatiohQUuGhtisb$ crot eithar barendnendreromt meuatiyens o6 & ucleigracid sengence enco-
Is preferred
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that the nunber of variants does not exceed 90, or

even 80 or 70. In many instances, the nunber of
waoelp@sieas3 vari ants will not exceed 60 or 50, aPdI/DK2008/050116

preferred that the nunber of variants are in the range

betmeen 5 and 40, such as between 5 and 30. \Whereas

t 4 ti bod :
ano o PSR Driy oBhrl Sba PRlPadd noa8 B st ke pratpin- A
othevaxaramie Oﬁeﬂtmeatswgrmyﬂdm agtipddydibeartes aWedgscdloarph &R 0 859 841, a

metlﬁ&f\gﬁgﬁrs Bé@@cf@n % re?cmg' eglﬂﬂar@m&@c@es réﬁﬁﬂ%réiﬁévflﬁkse\mnch can be
ecul es, F clona anti body conposition

ComE'Bﬁ‘ﬂ)i“’l'tglaH@thSE QA’B P %R0 10, 000" di stinct vari ant
In agéé\}grrraqsengﬁ%%werétr%qh“ @S/grét on enr%%tlnﬁantcp ch%néaul protein is a recombi-
nantmﬂlgﬂlﬂn@haﬂtlbp@mre@n’@@om frh@amerﬁil rculating fr eel y in the
bl ood such as anti bodi es or i nmmunogl obulin nolecules
In aggtheyrRIgieed GAPPEEIMens A thadrenEem KNG EecymeB Nt pRYERIRbpetein is a
recoitthaBt p&l/dlona@TEPOIOTR. frabeendi versity of these naturally
occurring polyclonal proteins are, in sone mamal s,
A reeriieang grolyylog@ reetein of dnoprisbentanvieotioroéangibaestore mtso dierrgnstituted of

the ¥ BEleAPIEyhEIDANSreYrefehEs 6 BFOIRE Efbciabis b&?gdlﬁ'%h@r& the immu-
further known to increase their diversit

noglﬂlmhgf IC%OCC*FF]@ tﬁF égrésﬁetmtlpﬁvé)ﬁﬂ Hﬁ: Vé;\élﬁmﬁtdl a gfttH%g%munoglobulm
molatatelorah belinvtee sortstaas pbit ang ohatarfagletdvenagrequences

responsi ble for the diversity (e.g., the variable
Polyglomaiinis tof sCORIadeghgagt refion npATHBHArHBR ingavipthaiudfdse antibodies,
is ofT@che)st ANE raRRetAtheReatd ddpiadtidniof aRtiBJaRRE] THeOVariRl®In®hBSoglobulin

o RO B Pa T At oa =g iy TE D pigmiant be desi-

rable tragom, bifecRaercitélizimg sand bd ieshfar tre@menc Eeicaokmdlffemndlsytypes of immu-
noglgm*nr}nayﬁ@‘%?np}ﬁ@&taé”n %ﬂeﬁeh@asl.de@trs%? Xat’M’&ll mﬁgﬂépésﬁ)b‘rqs%s ?Canﬂeld and

alr of ese varia on encodl ng sequences.
Morrgsé?ﬁelrgglﬂ -Bp-¢d- 117 Br H133e3L g?””b‘&" flsalpg0 Ffaé?Bf”é Cr“@@'oc'mg 45.-53;
Stirredelagian @0se JERMLES|. [ifesel2k, k¥mwe2).n the art. Libraries
conprising naturally occurring diversities are for
TablextaRjslagjcatyntiqnatod Fiediuntarbimanyregloprlémidompesai ri ng of
the variabl e region encoding sequences) as well as
cognat e pai r| Hubraaw Iremuqpgiabmiliaf vari abl e regi on

encodi ng seqp €p g T T a cer.—¢.4g.. IO
2005/ 042774) I 1 | 19 ﬁﬁgarigghn¢?/§arﬁﬁﬁfrgﬂ$ 1gD™ | IgE

Classisgllcates- CDR| gene| fraghents, |whi ch_are |_ncor qr.at ed

menE attyation appr ppri at & 'f r amevior k (e.qg. Soderlin EL et ]
Alte@ate ¢ . Nat. B|otechnol. 18, 8%2-85¢), slich as [an
men@a@ti\,kaa y or [FER vhri abl & regi drtfaf & appri cabre wi t/ht -

e ent—nventon T The Hibraries ate preferabi

PIach}tF\Ipégq{g. "to bBtai h*dublFibrali™ds ([ibrafies!af

MaclLRl & Dfecan| al so| be mpde Tnjan aftifigral Way, 1d
acdp bt d%ﬁént héticlor by+mu tatd on) Hut ati ong-can

ha&f&
p Iy nt rnt at 1 Ao ~f o el A~ A~

am ol
CI L IICI UC I a TUuviIITr yJi |JU LILLY g actr vljiro Ul A 1T1Tug1 TI'u ru

Mas‘éfé’t‘jé@ﬁ%@"énc odi ng| a si hgl e pfotein,. the¢ceby|genergti
bindiNgno) yel onal | popul atioh of the simgle protein. An

Y
Bactenaleymt) Wik a fdesired spe¢iHi cilty+ Dirver sivt i es |of ?

r

t

g -

Stapmt,llbeafccammal e of penerating artifi ci al anti body

tein Wirbaciivites ar p  desfribefl in EP'0 859 841, a et hod

wnich 1's based on generating a library of variable
ion fr grrEswor ks.which can be gborrb negl/clvmth an

A fuTtﬁ as ect o esenlt |nﬁ/erélt|opnr % erlecl;oe marpoga e%l m%nufalgl:purmg cell line,

comprgent p@lmclomahéelf necaepinnaing 2poPyRlasisal Obﬁ%fﬁéaﬁﬂ papuiption
expre&G D bisHR th ey GF @ R&dorManb BslYcIehal BRtéiROGY cEilPa@MiRtsing

expression constructs randomly integrated the genome. The expression constructs are
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I n another preferred enbodi nent of the invention, the
reconbi nant pol yclonal protein is a reconbi nant
w@elogassasml TcR or TcR fragnent. A reconbi hant PCT/DK2008/050116
pol ycl onal protein of the present invention can
therefore al so be constituted of the different
preferred of different subc
oref sy PR ST B A S ST DT HES xR T
Hﬁe@eNSUannp@rhumecmmnph@ﬂ&ariable domai n of the
I mmunogl obul i n nol ecule or in both the constant part
The ap@bemMa PPaYPENISET §BltFdn fNe PYYSRIIabFA lineyni RaY R 3 or more, such as 4
or nfofe, Ged dH@ehpiOn st Aidke, rsagi &6 oPRbtd, CaH extimplet her ey ¥uch as 8 or

qaln of tge anti bodi es, - i s of interest wth regarq LQ
mor? qr examdg(le or more su as 10 or mO{e foraexamp or more C 2 or
her dapeuti € “appl 1’ I On" 0 e“'Various

morg, fauesg b LB phmpsemsy@ie@s Hagemdie; fasresamplsi 15| Qfgmral such as 16 or

moré lfBﬁ&)la(PrFﬁe { 2 UPFRFd, 2686h ésnlSTé\brlnSrel}or Binple 135 cghﬁortaesmsag 20 or
ble to conbi ne Whea)f %%|Z|n%%?nt|bod|e

more, e}ga?w 138&[5@63 rgF Prmng ﬁg@ganaf) e fr more, such as 24 or
moradgt e dle25ray mbees, isng a2 edmbre, thrfekemelet27as peot ssuwwh as 28 or
mor@afbpé%lmdlm Bl‘emof'aeS an’ﬁgs%d g;afrr\f)llee“éfl eQFerIWSrdrSrQ e,lg.%]r ‘as 40 or

EXp. 1483-971; " Kunpel . Transfus.
mor@l fprnexagﬂ%q 45 gr m@ga, SB%h a%§q PRy f%texar]nplef@cﬂj more, such as 70 or
mor&Fodengllie 80 bf eote, shddas db3-h62) for Eabinglel10D dBintdregi cal
functions of the human i mmunogl obulin isotypes A
For fmosttdveposas pecty f lesshibapbh@swigh ap tpse anoth, ifer example less than 40,
sucH £0edhhaans, f@PE%ﬁrlpré‘féss pRAWact uring cell line,
conprising a polyclonal cell |ine conprising 2-n

Onemapwtaa& ieebsdiefenc 6t ihe pe@s@ht PoEtioatis B RXRIABGIsED [ﬂerformed prior

nbi nant clonw
?@ggt}egﬁe%ons |md:>cr ed ypelg aPrf]j st’ab|l|ty of the

obtajned edglyatoadl qehéarg@rttyn”elmrfﬂhleg shprasugEne th@i@@@'rtu@‘ft §ells expressing
one ais@Rdit & RER oy triet @B bihaHteBlyaloasl dr&teﬁl ﬁqaﬁbgam from@ or more

| $qﬁ%rucbs i.n o e enboﬁlnent %ﬁ rat ed h g f
CloNgT “Tror 2R Brr?Hb feSCTerAY Famk r%’f‘ °6 ucrrst TH6RS= o™ + or more,
for exenp® fram thee npoé yicbpafrooed br nbree forrﬁxamaye fem 3 apmore, such as
fron'r@l')lemoﬁéj?& &an Ie%omro@'mgrgrsﬁﬁ%gﬁjo% ?O 8 mBR for ewe 11 or

as or nore, for exanp or nore, such as 8
mor‘?m%“éh af o¢ OéSPQFﬁaIf%’ Fagy erﬁ?r%r Mee ﬁ”%saslld* YrMersr @r ef"i‘ﬁ‘p'e 15 or
mor&xabpbe 14 br olordyBsregxasiphl Bsr rhdrep Budiitysel,8 dratorex k& Al 19 or

morcg rsugplé? 2(1§P%r(§§or]é<a?{g}éﬂ%1;gr an%r _sLl‘J;L)ﬁ rmrrérﬁor%{%:ﬂ%&grhalg 23 or
mor%rsuﬁ'bﬁéz“ be\ﬂoe%«éwm@w %)‘-:rorn@Pf@, S%QE‘C% 2&SPFZOOFGr forgx@mple 27 or

moré, (Hucleléﬁwgﬁrn%ﬂe @br é’f@ﬁﬁ)lehmlé?rhngzﬁe 2udchQd's Zmlf;r&nor{apfor erammg 35 or
exa e or re Su S or nor or exanpl e
mord UBPE 0B B G20 TP &, st S0 Dy Charnoe 60 o

morgLgthh 85 72 8r ooranferesxafrpre &kampbre, 28chgrs Poeranorsutoh esgm@e 100 or

mor@rFoWo@.t p&r%Bse%)ﬁﬁémur%bgﬁ%erong@E@bs i H:Qi‘tf%ﬁ 560f09rex5mf)|@ less than
such 50 nore, for

20, %%Bﬁﬁlleé‘s ér@”olrS rfr?freé‘a”@ifc'ﬁs tQaF}’éoor m)r e, for exanple 80
In a|8_adcrITP neatl e%ggdlgﬁeﬁtsgﬁhg abovbe e%lﬁbod?m?rﬁ)%ﬁggﬁ?an%ggﬂgc acn? sg%uences
enchﬁmhﬂ@olyﬁlglnal @Mn«m(érelfeégzb,lyn‘rl@ahth@@mr@n@@iofaémlseggrfqrwa/h are all
derivda, frdr® ha@%a’ich@.l HiR§ §edd&ﬁ&s39>r eBple R EARbmeNde@d. ment

of the present invention is the cell cloning step
Clonpepiversimed prior to finally m xing the polyclonal cel

line. This step results in inproved yield and
Oneof Hisi dhiatagtayistieshed aoistaianedprptsityis|toatal is cendtitiaaky atppmber of indi-
viduBl gHbi8 2 BB cdiBEWREE CLEE RO iR nofdcORa h&th@sgousab kife other molecules

expressin . - . . . .
of the pf(J)chIonaI pqotem but also has a variability that is characterized by differences in the

to ﬂn&hé m|X|nP the géqn%clonal ceeh I|ne

amino acid sequence between the individual members of the polyclonal protein. Preferably,
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one distinct nenber of the reconbi nant pol ycl onal

protein may be derived from1 or nore cloned cells,
weemk/1ad3f rom 2 or nore, for exanple from 3 orP@DDE2008/050116

such as from4 or nore, for exanple from5 or nore,

such as from6 or nore, for exanple from7 or nore,

as from.8 for e m9 o

tne GHERER +F SiReT b Thivks arSF ERRRe Bl 8 ¥Rl rotein
Suctagrea® argrfoneramplé tre \@xiabiplregidrBofoan antibedy sUBIR @l podsibly further
confméEI %@ tﬁe%DF@?%%mEer‘n %s@éreﬁ?rﬁls %%Blll@sca%%ls%rber@sgmbefd%rs a diver-

sity, (Wm%qa@ be§a%rﬁ|ﬂ5g bg@ %thﬁﬁpélemfa&d l%‘ﬁ?éﬁi)}"'@” Qsj_oerhe;%P%em f%nchonal
levels @, eciB@tyoandnastigty ditferesccanpph@d?3 tagennor e, such as 24

or nore, for exanple 25 or nore, such as 26 or nore,
Clonpotivessising tee 2411 Gre may be aralyded by RFGP op isptited clfrns from a pool of

ce||see>5<9m@£|ﬁg 39e@brmmne pol§é|§r|ﬂal @soté’ag %qu@ﬁ@ﬁg{ off (‘R“I’)-@Eﬂmcﬁlc@5
or nore such

"ePreSFer HOHthSH pB?S'%tP/ é° a?%YseeS'(%F'éerétSy H‘er?b‘feés'tysﬂi‘e %%Qg’efd‘a'yzed
by figrctione éestd Gr.g.eKdBP) en 8¢ eromiinant wlyclnalpré@ingrroduxee by the cell
line. f\@f) 2@5@;‘6@5@5319%&'&5 m%rtr%dsE&Ichmlerﬁégd%oéf%spotlﬂﬁmgwmeme and a

| oned S IS |less 0, for exanple |ess
po'y%”a'é’ERfﬁ'”athséé%eW‘i’PérFaié’e “F’%‘F foéﬁaﬂ‘?ﬁ”ég F*‘@s%orlah%‘n'ﬁerféy °f the cel
line Andatheadsliltingopayclaabedtaient of t he above enbodi ment the
vari ant nucleic acid sequences encodi ng the pol ycl onal
Clonpr lmeselie.,(gpgrefieal ghdngefin tm toneent efrinedodivbual iantibodies constituting the

po|y§9@eﬂ %ﬁ%edyy)'f @%S%‘s@.' !:arplt% és\fl%técr mdﬂﬁgéﬂnghwdeﬁ& lélf\/%H‘cQ of the
uences, %g\e i sol at ed

'”'“ﬁh"?@ﬂéﬁﬁd E&‘iéraﬁf’fef UHAMRT PUPTSEY fREd 5f the ReS) S’/fcqu?]Eaﬂe” line) ex-
prespingtied recorabinb@tt poiyiclonsl potest.i t uted by a nunber of indi

vi dual protein nol ecul es where each protein nol ecule
Clonplsdivrysitd ofgoRaydanat brotein herresasH ool @selofnetrnay prodspessed gl the tar-

get @fv@ﬁa@b rE)yk@Hé p@l/é‘}éhahﬁl%t@n VIWth@Q'aéé §thﬂct|mtd|\)e$slty |s considered to be

acad B0 P B R Phe PRaP T R T At ot IR gre bound by the
polygohat oFaseial Ferexbmplie.in r@hree¢'aese abb yolybenaliahfilgadyngesbiadirg of antibody
to atcl%gt'z@ﬁ’goftt‘ﬂe ‘i%ﬂdléﬁ%t:al%ﬁﬁ th@?ur@éﬁ@ %ltar%ta{ éWchHFl% (ﬁfldes a

ﬁ | onal pr ot el n. ar eas are or exanp
sufﬂggrﬁq Yﬁr@tyr '@éh%ﬁorﬁ?osgwnaﬁrtef%%y Hrnareipersiny bb&rgq—:ttﬂoyerage is at
least 50¢% hatd @Keﬂfmdredwéf@rabh@t@& 7EWl Pdrsantinodiée Sected emget coverage

coula-?l%rséxx%ieatﬁielsgés)é%c?e{]a& o%% ﬂ‘@scri bed as a diver

can ent|f| oth on the nucleic acid

Alterln%M@ély @I@néﬂ’%l}\,]erﬁ% @R bk t&@se@f)éﬂ & tﬂefd%ﬂ%dtleﬁ‘%k mklﬁ%%lalv members of the
icjity and affinit ferences toward

polyflgr?eéé?mgem ITh'a|d\Férr‘l§|t'P9 caf brfz ﬁ%seé%qdl asltp?]éotwn}%:r of d|fferent
indivedal yweeteksyin IEFdz.waa)lpollysIOIhainaeﬂelolcom$85|f|dir0mra3qberbto tbf number of

d|ffepe$1|t eﬁc%s%ﬁ?é ﬁ_@ﬂ @Wﬁrmgd 91% Yfﬁal c%ﬂ%he e[qu)r‘i %’]Qnsfchon In

equen ? roduct s represents ano
this gresuBicient ¢ivers' ﬁaﬂoygéeréﬁ Shas aenuirer »ihey at iRk W% et dierqpcoding
sequeatesadrihabe uadtiaih tE€ thatfediidn Chh B@&lenfﬂ%iés difergnt, in&ikildS&)members

of th%r}l %Pfo%c‘?on%{}% ant Pgegf?'éélg%g?egé A o, more{)%rg%ygtﬁyatbl)éast%%%, more
preferiably &t taapt 2RI %H‘Fh@ﬁ af legel SRk ok, ¥ lor PP e Exprgssed in another

Wayp@tl)d’eﬁm@@@kty @5@5@l:<5h5|d-g|°&§§|ffﬂiﬁ§nhﬁdﬁlycﬁﬂweh‘%ler'&lecﬂefp@&clgnal protein is
ce I ne an

ost e Batifesis: ol g ohi S b"feb%%r%aredf%n bias (i 6., a
The gf’s?ﬁ%ﬁél Bpﬁgg%u% qpér?ﬁerg %Fkh%%n% on Ihc% %4!’1 géhagl o be 1g)ssessed

es cons ona
withjrespegt ortge npdyel l§|§tré:§—'lt'pﬁﬂf"@ﬁg W '@é'f‘ﬂﬁiaf"'l rﬁ@fnp‘?fé I(E‘ltbﬁa:lase sufficient
clon8li dnalr-Stytiy c@fsideh@®i to be acquired if no single member of the composition consti-

tutes more than 75 % of the total amount of protein in the final polyclonal protein
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initial library, used for transfection, with the
diversity found in the pool of cells (cell line) ex
w@e@sdiigs t he reconbi nant pol ycl onal protein. EDDER008/050116

di versity of a polyclonal protein expressed froma

cell line may be assessed as the tar get coverage by
com S PG BB B B bro B B WA Bl more prterr
25 %appd oyostartetdried 24 00%te gbtat emiokr i irsidliduat getmbets iedlog Bl
ponéBr%l QQMBQS t%ﬁ tl'h@a?:.@kéfﬁén@%@l:lo@él Qﬁ\)%\'sncy tFQéd @r?(@m&rlbﬁlon of the

ase of clonal ant | i ndi ng of
'”d"’éﬁlﬂal Hﬂ?efsd” i@?”ab@/%‘%‘?s'ttoﬁéa%Bﬁpieff%rﬁ‘feidcbé'l epidapes se-

quergr anhigsis and ameemfanazlymamgmtasahé Bgﬁﬂaqﬁﬁ@‘de%ﬂemlater on for charac-
reriZ3H51 o Bt cdliYEShdikohn the composition. Preferably

onal ersit y target coverage is at |east 50%
cmnarwlv@ry@mmap %@ r&mé@ bR k& uRtor 'cl%ﬁ§|tb|a755/\/ﬁ|chéHn Rk |a§’@§'a@§sult of

such a tar e e could for exa be a
aifepgf et BB G o5 s P e VO BHe v B o G e dfsuch
biasérearizes eshad tlwetshterceh ofta logruefi aomabdiveraitly isiedsibd remedted by minor

modﬁfcat'%JH% tQ%é’%@Béﬁa&@é@%R%o‘ h&Bin, This distribution can
be assessed as the total nunber of different

It is ipBEkiBlé Qlé@k/arr@ll'mgfrﬁcéllﬂlat— b lifelr&tn rﬁ&ls)bftl'@}?lf:llvﬂﬁél:céllﬁm the cell line
OS on | eren
cougNRER Rt et SRR AL ST hFa e Bt asBio Bl Rt BHags petygipna pro-

tein kpressim invgeasingres fredsicingrine breseresf serve nenfifare ofethe recombinant

polbeNaﬂrp%tEM e'x§re§§H&Ist5mE ed fi. e tl@&ﬂr‘é‘sérﬁ%é&ﬂ@d}. rﬁSy b@@a%red on
t he encodi ng @yences orig t he

randPFHHE%Gé%tOPdWO&%\%gwmed i PP%&EMO&“ frfee%éﬁ‘fm aﬁﬂi r\‘ﬁ ?ﬂﬁ’é{lnumber
varyrnenhermsmembériaef thenadlyquokyd i dinal Ty iBtieeinse gipe ekeradiffgrences in

prollﬁetra#og'n?’égﬁ r%o/&xp?]&g%n ‘PJ\% ﬁﬁ@rﬁj %'Ior?etss |3 %%E\?%S%ch@es with similar

proliéRsakj iy ratfotys FER'EJF@é%éd”'WFean/étquHrer\Rﬁ@S'b"ttv MQIUSEW\%F §hétry°”e
clon€ &5t daenh aReAdeder hd pSh}'f:ff)héleecﬁ‘tEini. Th@ekamplesmugigte tat tHe

com805|t§)%lapsﬂgb|l|t§r|s m%reasédsﬁ sa S%et\g ér% ?r%gg’gré%ngg%%ﬁr&smg a% élngle member

stri

of thernﬂwloaiala?rowmgs@d @ﬁmndﬁ%d oI Prenednecionpassi membercaiishe
poly@b§f pheiassessed with respect to the nutual _

di stri bution anong the individual nenbers. | n this
Anothas®ap tif dddees3rthis tdsoaal todist @ns bt otessalaatisn deteeid té ondvee that the

. . omosi

cellsaagguhgo?%n\@frtrgngﬁ’?é Hggeeg/&‘?ws 9—{ % Gt gon%%n O(If)r%rz:n?e?{é stelected
fromj trﬁ\etgﬁ@pfqolriaqsuwf)gfp\@t}ﬁ\d]ateppgtgté||ng@m@gﬁ;rpﬁsd)qﬂ level, product|on level,
stabREyebredradicyion Bleri thek, Wiy, HEBTREE, ¥GEAESs, MaFholdddNand copy

EO% even nore pr eferred 25 % and nost preferred 10%
M8t he total nunmber of individual nembers in the final
One pedsype fanariadaspo prdlifeyationTlatesaosid Sxrtbait the foopdlatiral of cells

cons@‘cd’c%@sthé ¥ta|:tﬂ’§_jeééll (Hﬂe UE&I fGF Herihipyit t-HareRfior Q%e‘cé’ﬁg@éﬂeg&@ht is known
rs In “n%c ona osition can Fer or nmed

thatb”;ﬂ ‘F@f_ﬁbcﬁﬁdi‘ §§F %ﬁ’&@ﬁ&éf?eég%fyy%"eé aé’ﬁ‘ami!ﬂﬂ&tpé ipd of time. To
enswg@ alnyst osngéneass ttaeirgppatedsihas-desiog bbegpebtati aub-alonigrof the
cell @*é%r%(l‘: té ﬁ%hé@&%ﬂ%ﬁ hé& egﬁjeys%rpvr@korg gm%?é{t'n%ﬂr b %é?fbﬂ]ned using

Iversit ere uce as a resu onal
a "W%ﬁ'”&'aﬂ OEFWesC@” dye v tq tdg singlegtell dgvet @?degf@é’g‘gl%d‘ S'”g'e celltoa
new $PLiIBSET 6fitell L0l calld) callGlafsii8liohihg OF IiM@frgadiiuons). | N
cellular proliferation. If such biases arise, each of
An dtheetvsaut preferold raethos Srefngtd @i alonthigvte essury aiveellem§néd/cell
poptfl%qls ?djug%yﬂJ&&Qénc@%@bvdt@@&éll%%rfgo(ﬁkb% el -hRd & aRSection. This

descri bed herein I'S possib variations in
may g qoe é’lr'ofﬁootth F@Fgﬂn(ﬂﬁo?&‘ﬁf"@s FPresHACE A dEPOdes 928 be used to
enri¢hnfot Righlyedrbddctivecells derived from a pool of cells transfected with IgG constructs
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coul d, over a prolonged period of tine, introduce a

bias into the reconbi nant polyclonal pro tein
we@x@sasdBON, i ncreasing or reduci ng the preseneer/nDk2008/050116

some nmenbers of the reconbi nant pol ycl onal protein

expressed by the cell line. As the present nethods may

regGen e IR e e P Ron adaTvne - dBp Forihgas or g Facs
sortibe tsentheendibes carhbitéresipaié yeil dorang GwldortingnengleTkrlls intg wells),

wh|I<13 ls.||ﬁ'ﬁ,||l’r)§ncljdllsg' pV§V|<E|hg°' %f&rﬁwa@ﬂof‘nfa%tﬁ'iﬁ@éxﬂr@ssﬂanHé‘I %f @gth:fhgle cell. To
and ression | eve anon sSel eC

fur“}?évmeroa? “tq W RIPEGHUES r?l‘f'%ﬁ‘"%%@ M Yy 'PGﬁd?daﬁoethPWeg’d or dying
cells@robiseadeds Thie FAGH pedtedukefsubjehs rcepoeshthiet sdwere sontlions encluding
shea‘F‘%Er@sé '?fﬁ@_F‘r}]’ As ‘Ellla‘%nr?d P‘egtrsi F‘@E% é@e”é?:‘?{]d R ¢ iﬂ?ar&gltygdcﬂ%hdmmns

tein e exanples | strate
Furt'&‘%ﬂ”f‘;‘j’é‘éltt‘? biat PoceBire |'St%}Jt‘i’@a‘ieﬁéﬁ‘é’%%&orlsf)rtg‘éwfBét'%e@ﬁ“@er of
singn@ll§ cl ones expressing a single nmenber of the
pol ycl onal protein is used conpared to only one clone
The FACS ertivdmemaéo befusthe got gatl erprdesgmasimilar. leymoodtiemumaylobulin,
therk, &Qéjzfrfﬁsashérﬂég%nbéééé% doﬁue@omeh PABeQto woeceﬁﬂye%w@e, by u-

criteria to ensure s are uniformw t
sing dahieting Withthe @‘&reqcFrr‘ﬁ qy§ Wfﬁeré\%‘élf?scF'B dnretase SH‘FSWe“'dV' ester
(CFSB) ictler dhaws | sl throlfamidrhmatey Gupecarkstes thyFACSImehawt h

rate, doubling time, expression |level, production
An inpersdnt estbabimdnt ¢f e puesedubvedivngy te aenaeation ohbid ¢rtrypore cloned
cell Ih%rs%rrl%%§ mdntted oF ﬂﬁ%iycmél%ﬁbgﬁy Th@@gn&rgtﬁ’d’n SHEHRA cell clones

One reason for variations in eration rates coul d
mayiRe @FRd Q4 &SIHB BNY 4PF 8he BYMBS #éta@aﬁ@dﬁequ%@ Heygever, it has

turnsd autt thagFAES delllsbnimguwgede tols atdseledted foalviabitignsfdegGilevels and are
sortedslng@fdﬁfxlﬂgﬁfbe\%@ halstcorllf g"\ﬁ] r*elaao'i.lt lc&[q"op'dgls‘.@dlbl c@éAe§ shl@able for

i'ne devel o over
Prepgeng é@%ﬁ'owr%astercs:e%ﬁérmwaa ﬁqﬂs@qWﬁB@éﬂ%yo "@r?q”ﬁﬁmk The
seletf&)fn&fres&hre ﬁidulb-eCd Otk RghyQe reppeed etbrsvbr alioty thg FREStsbRing, but a

cont%%e? sele&o]n re %ure gt hg;‘]g?b];v\?g%fno#]ndgletogme tFree%%&parl.f(:“rﬁc'‘?I é)rgferably

maingpingd- |Ioﬁlv@ﬂaltcﬂwee@re| priefenabl\d ssiertecaftdrea @rﬁam rungledr|of days in
cuItdr@%ﬁbe@é@c%r@ﬂ\‘e%r@ﬁﬁlbwﬁlbQge Sellcs%h‘ﬂlngt @As @Ioﬂ@é’\ér@%@lélc@'d'oﬂr’che same

oni n
day BlpRE SR On el PET AL e Ha el SR EROYR HlP o Secition to
this swlmrgéseareemdpectleemsnglytto digesigr aorees wethl gralsfdhaegbsde tlorphology and
low &%RMI: ?&Fteso&) recptol'gﬁg of’ %Hglrﬁ&ﬂ%@ceégﬂ Yl ?ﬂaﬁyﬁltlhe IeveI of

sorting ter the transfection. This
a”t'td%sj%@XBrreF%?” F"i‘f‘ ?%%Sséﬁldeﬁrlgo%g prideeaueteer ?—*T%‘GF@'st&@*HE%JeS and
clontabieh aidhant irbeohedsuimspusson tevelgram 6é sélectedti ghl y
productive cells derived froma pool of cells
Evert if arrséldereioh witefndug® PahdeasutevelpBriogilass ky oedr-rgbreseénhtation of indi-

wduglqggﬁ'nbergmqort{}@%é%%ﬁy g(ZZrltlc:]afl:H'egéﬁj)ng Jmﬁemﬁy%eu Qafments of
the 1 regcemamaﬂbpct' TGP iHG P HogRs FEol TG DRFMER over tme.

The tcg”su mul t aneously providing informati on about the
xpreSS|on | evel of each single cell. To further

Hosﬂ dE eawbé %eﬁé%éc‘j Fr8r91 a%%ﬁ%'fcﬁ caft .r}fé@rgtel [bﬂiNm%& el cqaﬂﬂnosomes or
be 1 ncluded so dyi ng I's are discard

reta*Pr?etrPK@S”b‘?SBE@HE'F@e%‘EB'P@?:?%mé’e1cf‘€°”i°é°?”8% HéYCs §¥RAst & t'f'c'a'
chroe@ackned)pMACs (1edusdiantgficad e@bnbdresss, orlAG (MBatas d-iraial

chro%gégggsc)t L’IXCQ EM ﬁﬁég gresa%ls teg(#rt& il Tne\ﬁ/bségzli&%ﬁ Rer%Hy? |?1corporated

1Yons.
by r%l‘efte@ﬁ%ntpé@fe@lblymmg‘af'@? Ceéléfst"@'"h@s @10 ae'ﬁr §RS selifb BHKgells, myeloma
cellsSe R $H22€/ ¥B2/0 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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The FACS net hod can al so be used to sort cells

expressing simlar |evels of imunoglobulin, thereby
w@e@atl#sigs a honogenous cel |l popul ati on w th r eBEEDK2M08/050116

productivity. Likew se, by using |abeling with the

fl uor escent dye 5, 6- car boxyl fl uorescei n di acetate

c nim.d est E el Is shaqwi
oY et R st i A el S UTee Bl hesd K gl & ol et
can #mo berpowtoand. enbodi nent of the present invention is
t he generati on of one or nore cloned cell lines for _
In opeyeRDeRiMmB Y of dhe PrreeaNyRatiehahe et insoych Fre bgened at staming ma-
teria®fs sﬁ.brtgined ®@|perfetraing s sa&wémrmahg tRetionldr thstanginaywa i@a single
cell Ieverlh%)ﬂowecftl;\{ ﬁiowsrfgi%% sm fe cggrm g%gv‘c\’/mgrol\é\fe%ne?f’ Céa‘l%?rgoarsco transfec-
tion géthébe Berafyoef vertals ¢fumtyr°athU|c@@JH> é@é]ng camdlsabe psdpteay later in
the priocls¥iofld@bdtingithd agrvte.leh ﬁn@&ﬁde@@@@l@th@mqlebhoayfora@mg@%|tcran.ng
b?e cl f or pre ari

rovj de sta ™
e A T S EEP TGP a4 e RSB 141-155), LEA?
techpabgyc (fama Cynetdct, rﬁ;andbé@o lﬁanﬂorn@msﬁeedareb@pml)pﬁmGereaetlx UK).
frome.g. Mx may be renoved prior to or during the
Them@btﬂﬁgﬁ@f’onbut a continued sel ection pressure, e.g.
ﬁ%% in a nucleoside free nediumis referablé
The P t”&udﬁé IPUPR ERYPRAA e IUBHASMAFE' PR PV EIFQ Yeteatst Bawever, it
is likafvisepossitde td asenthaumiiesdsaff titkaysentiondor expressiondebacteria with

Swta?b?g eghikonpLessure following the cell sorting. As
l'ones are sel ected on the sane day foll owi ng sorti ng,

A suttg‘lﬁe QEQW clfbnﬁpﬁts@s Qfsu&anﬁa Ql&ﬁgﬁ g&%é |Suh§blé §él§<§tlo\4@_ﬁeﬁes for use in

Ky LLOD L0 LNLS colonl 65 are Lnspected
mamml?awﬁ ei‘%e%ﬁ %{‘c'BFH Tl b'Fm%rse % NtgY Sy SeBeraFRUNg fr nutritiona
selectmnphighagythatiynidne ginest genedTiels gutapaesnthetaséigene (GS),
trypfbfrbhgrln %th%@b@ﬁ@?ﬁrﬁﬁto@q’ns@@’nbl ééh@@rog@%@lglexe (I't Qﬂ hﬁ"\ﬂ%r selectlon

ressi on can be assa usi ng e.
margrs gEqrt n};ﬁﬁ%troy § 'eaiFtapeE BfIeq TR e g dé% FF‘é"'§t%CFrI~FUﬁh @ﬁthe
dihyartb4te lred dcvak e ( dhor) mrﬁohpu“aamls@rectlee\fei \8ithe a\ypolaem_hme and
thyn’?’8|n8%g§€(eer]t lr:‘IYe%rl{an] ?fl,g{sh%t Irsélgétgér %oﬁgv {hi’é%ﬁ{)@%‘f@qh?k%gine—guanine
pho%ﬂhéﬁ%ﬂsy'ﬁ@ﬁﬁéWe aenF (96t), WalkcB$3aPp IS?'eﬁéd &arivtishcrgycophenolic acid, the

neorfige Bﬁ’ds@@ot@é’hsfdﬁ@sedje\ﬁ@ f(ﬁéd))wrf‘@ﬁdéh RreRrt&desr witkechigal eukaryotic
onal f()r ot.el n

co! SRR 8 ombaf DRy GBS Prberefle netopgpransterese
(hygHosh, feg] genecenchheangersereategdorf thlmhmrrwelhl thetpiucdmycinN-acetyl-

tranéf@ﬁa@grgﬂn@ (B \Jvmt:rpcetrh@é §el&moom$9%§1y@|ﬁ Jr%ﬁ@BlBsUadm S deaminase
extra-chronpsonal ments. such as m ni -chronos

genefRyy "(W‘a%a\“ tﬁrstechFeéjl"ﬂFh l?:'ﬁ?%l%&é?r%gﬁoc'q\ﬁ&&ta@%%% (Sh ble) which
medaatés rebistaate ®iMaedvoZoneSNd BidoryAGSs Finkelyrgrnes d¢richbdiog atoteins that en-

ableg\%grgg?gmg}lo“%zﬂépﬂa%% t%r£89%§gé|l::$%q nileﬂ'kg'@t &lch ais@reen

i'ncor porate erence.
fluonepeenk prakeiy (‘ﬁ'ffr}nﬁ'lelr‘&ﬁvec%”PW '$6eh re§§pt€I’—|@‘%Feﬂ)I°§ othepgiembrane pro-
teing; @k bsta- Bictarlaks (Laagel oma cells (e.g., Sp2/0, YB2/0 or
NSO cells), fibroblasts such as NIH 3T3, and
The perpatioh aharkerdm by bafocatet! los @ wpafateasxpHessmnoettos, thidERerR93ing co-

trangfg(l:ﬂo%'m@\rarPgar@ronafe@coPé@ang P WRV&liection marker and one or more
non- manmal | aneukaryotic or prokaryotic cells, such as

eXPTEeHt VReHAr(sd Coding Eiftth% grofin o '@’é‘é‘s’f"Stc?élsF'%“”'tﬁ Gﬁg]e prefein.gfjipterest.
The g¢lectionCadrkéd ragy bieo eapicateeth the dxpassioerbadi caiMg fof tHeheotein of

mter%léte?r?mwf fa&gﬁggs otrllne steF‘ca'Uo%erlngrklel' Eg; g\%"ag)h Il)g‘at ooorpg tl%?lg(_qll pt which

sub
also ggcqsigp Itf@jpﬂOFeﬂﬁ t’f 'ﬁ’{jﬂr%ﬁt PUPNOR iE5fsupHEitee W'S Fqnn@e ‘éﬂi\ﬁn? Q @'sig an
IREStdgtr8ctC B thelB¥ebf a fQltinwR Ghrit¥ing s W RGNEREBo ), B &lection
cell to a new population of cells prior to
transfection
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with the library of vectors of interest. Such

sub-cl oni ng can al so be perfornmed later in the process
wo@boosassasl i ng the right cell line, if desired. PC/DER08/050116

met hods for single cell cloning include: FACS cl oning

(Brezinsky et a/. J. 2003. |Imunol Methods 277,

41-15 P(t hnolo from | ect ar
marfh 45 B PR PSR RO PieTaiee s, such as for
exartu} thél'h@W@baloroffarmantutmdegr ation The foll ow ng

description focuses on the use of manmalian expression
The ¥oQPrRE INt3g5RANERT the genesof|intReass %thﬁbg%?wsés PHAfSE0GIPRRONE
mentBt bt r@éonﬁmﬁantrpwabha)rmrétern EXRERSS ipAdtetidt] BACS &k Brammalian
Wi.t h sulctable m)dlflcatlg A suitab gnvector
pron’&%ctra,rrpcrllreé:égg a(@21X|:)Srass onbcif the grloeeé? II(f)ﬁ n'éeen'ﬁtéer 0 e re crmbmant polyclonal
proteia|oé it¢rest qamEises mpratiban phe ppheinlchaim ecqxl, If t@&mee@sr tsrpn antibody
or TicBIE Fdébtor, RHE Dﬁmne&ﬁnd ﬁh@&]gﬂsbﬁthegﬁé@ﬁ] c_%Héb‘@'dr&deE@By their own
nutrltlonal sel ecti on, di ne

ManyBHEN P Oteg Alie AP rﬁ‘@“é?ﬁ%%ft%%“@%éb'( stiongl %‘t%ﬁﬁﬁﬁma') of
eactsgfrihd alsensgéme bf UWgBlpnwrexhrssIDMBmebdﬁ@hyw PgenEs eogf@ueation in
the é)!'Hrés@Don VE&BF E‘é?r{be E’S%Id%?lh lrGh ”rﬁrdﬂ%r:t?’or%r @xp"f"&tslomsv@kb%rh&t@rs or one

resi stance genes conferring drug resistance, such as
Prorp{ger iﬂ”i"RFbefdo‘f“BT &Fe at”é&ﬁ%fs%@@”@ee??é‘ t(e‘d‘I‘FfeF)f°rv@f"i‘ﬂ:’lifi‘?s'(?ﬁrrA Bigcistronic
exprésdi@Cieztbrivoth twotdifdryaxiaatits eneoeichyt thy Bt manskefpt ahe Béparated
by aqqg%% q@@ﬂlcef gr%mg go%l g%bq ] for with nethotrexate, the

guani ne p osphori bosyl transferase gene (gpt),

SwtéM‘é ﬁgbocl%nhé%% p?r@rln@t'f'é“ @QﬁffggFat%§ QreWﬁ&&ﬂﬁﬂQldu@ né‘tCHnQ#tedttGethe

hot r ansf er ase gene 6 can
AdMEePré’é‘?oé%f %%?th i Wi E£180YSR r‘é‘?}g'éortE}'B ¢l 1o%er°‘§ﬁéP %Bﬁ’ﬂ"é”tﬁl“o”s'
the MMIlPa)TaWtHr ogdethep mathathy etoingatioel fhapr-1 Ipeorhytgr mrboch dridhitations or

the @M}‘?é ?Et‘ﬂ%?ﬁ?ch QWQPS\PPJ&mo‘Eﬁt i bgt%rk%emt%ns AR dPEMY
pronwtgrcléqegpr@ P%ﬁ'?sofr'éf‘%'@”%jene (pac) whi ch can be sel ect ed

th | ast S
tn ol LR EH B PRSI B EeP ROl Er AL, T e fepressec
by aZebshould ecti exceguctbe gerven{ SHigbt e)aimtiineteforedihatpegmoter directing
expr’égﬁdrﬁgfacﬂé: ﬁg HtQWQiEq§Pr%?é?§E>I? a@fégsta;lses@mﬁ 21y theFﬂ)reﬁ'lloLe)F dlrectlng

genes encoding proteins that en ables sorting e.g. by
EXPIEFIRN ?fﬁ%ﬁ%@‘%ffhé@n al so be used as sel ection mar kers
a reen Ies
A g ERRER RREF ECllt BT Ao SR R BT Sgco sianal ca be
inclygedireihesxpessipevectgdbaeddhegses prodeX)to tiithendoplaeici reficulum or

a spQ@frcklgéat%ﬁXM@\@n 1HRCR1 86knoss @r@%l@t@sﬁw Sohpdd@ Ry I¥ESH Sénal can be
erform cotransfection wth an exgreSSIOH

Sm”ﬂ?‘é%?o‘ff tE‘BBroﬁﬁ” Brod PN PN G TRAPREFISANBUBMEIRT RDES
terméngpioe 8t enlysasiy@tios pf tediangent BNAttt@s@Tpdohed is @frelated with

mesgeg;\teeﬁﬁlpt thegta\mj@r\clbamgf gﬁb&‘rd?ttﬁél% rfnmeﬁteﬂo(Fy%cnalT&gtem of

ect |O | ocat e expressi on
intergglcgagr fog GUPRBlef ‘?ﬂcotj‘h EOt}BrtB‘? BEH Y| |lﬁfﬂ'e?f‘é\§t5 Of pn ﬁmf'll’ﬂcg or antibody
fraghﬁahﬁsﬁéacﬁéﬁﬁe sédl%n&@bp&ﬁ)hblﬁﬁbdw Ketedeq bprtREILH@D Mammalian promoter

eleme at ez Ilo%v ronig %t yv)bs@ alsad|§(?ct|ﬁé‘]$ﬁﬂq§ve efpsgrsg}neofréach of

7'edt or ne 0
the@VOgChalH\éi ng an | RES construct | n the case of a
mul tinmeric protein, such as an anti body, the
The §éqr§%§ﬂqnow ngrmliegreﬁp@]c%rll %r\yaqdmlabyﬂar&qn?qp@al regulatory elements,
sucH asadmdiandgpd, anhirebresdve de $ICORE ubiguiges tchsimatiirdpening el ess) for in-

crea}@cr eﬂwh%nﬁ Qﬁabﬁfﬂ%x‘bp&% In F AL t%rgf Lr[?gg?rth? I?E‘ﬁth?c%Fso re

ratron o ntere
nucI@gﬁﬁﬂﬁg@@hgpﬂhéh@gﬁﬁ@qﬁgp%f@ally W|th nuclear proteins mvolved 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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menber of the reconbi nant pol ycl onal protein of

interest, preceded by its own nmanmmal i an pronoter
wa@leoosasiiey) expression of the protein. If a nmenber/pDER008/050116

t he reconbi nant pol yclonal protein of i nt er est

conprises nore than one protein chain, if the

oo/ Eio g b AR LR RO Rney i 5vae n‘i@@%h"%%tfﬁse%ad“éarsey
enhdriseigrelaymgntsraiveé Marrphtormrent Begietst (MAGs hagteskrives] &sg9.0 Girod &

Merrﬁ&p Q@@f’ @Ha debi I(‘;j' U’s@%ﬁ‘ E&@f@'d/r‘ﬁ%tr&nétfééh ﬁw@ﬁtt legidfs Yo r%frot@ﬁ\c h
hai ns. di recti onal ressi on

proc'Hé%{H‘ t%o ﬁ%%?%}”o%lee? a%ﬁfﬁ”ﬁlﬁxaquﬂﬂ” i”n "t‘rﬂ@alé@{b?%%?%l[‘{'ak”des

(ed)yROADEIseainr Paense @) afdi-fapresaorusiemehts datudemat are not limited to STAR

elerr%’ﬁ&r &%z%k?@t%é@@t BIRIRRE" S0 MW%l@ %?sgtg%r \/\BQH’BHQS%‘G’FJ& the

sequence can be use r “expr essi on.
reg“ﬁﬁtordleéﬁtm‘%fﬁ éeséidb?de'é‘sth%ﬁb‘?)’é’cﬁr BINtGEratedivie tEﬁ’ flramegrme °f a host cell
theySd#® tdthied hetezeidgslisb¥glinersasmettsanscri pt and separ at ed

by an I RES sequence is |ikew se conceivable. Suitable
Polytieiad Wapkine &d/l BarkyaingrMastanfCetj Beakd ons are for exanpl e,

but not limted to, the ADMLP pronoter together with
In prefrirqdoRiseodirae s pb&ﬂ@ul@\fﬁerlﬁnflussﬂ%we@epf RAlydspehMorking Cell Banks

(PMOB) £t RiiceAs, whdter AdMARkp (ot er together with the
el ongation factor-1 pronoter in both orientations or

A pMdBew iBhVcpT ionadeerfort thg estadlishmenh of the pPoRS\dngirmaratfatturing cell line by
thavspr% Qnoo&p%% ﬁé 'tr@qéyntﬁﬁnrcs 5#1a65|%(%/amﬁgagt r%E\y Hé%gnérgteg(?;olﬂw a frozen

rientatio bodi e experie
Stochﬁ%m%?f@ﬁn‘?f t”l%’ﬂdutah%e"é'ﬂﬁ%:r?ﬂ“eé'fd'ﬁ@‘éﬁ\yﬁe'b'ﬁéfﬁ NS@M%‘%@G‘? Btth a pMCB
are @trféebbtasiéatﬂ&odq Netsieyeeett {daeleadmedin E»fanim@m uo;hamnture of single

cIones gr efeg)ch E% |r} ngagn'}pge%@ er ||| a;t%eo%f ofncgcinesgr r Cmsm%e c? ﬁnles obtained
aftepyatargorer The Fleces frageév%pm eetelneﬁ friofn hdse cﬁeawwémlwtranﬁfected with,

and 841648l for 3edbik é&)@é&@’@ﬁ%f sRaRElidig ﬁhefriﬁ)@%ﬂé) l/clérféagl%rtem Selection
uence or tra tion can e |nclu

for e sl b R R U e P B Rno e MR e fush o pection

markdreeaesd dpbaseeced embedimgnt githa pegset ihventibo ¢zt indimidual cell lines

are %t% hé(f‘frbrl?\ecl&l%ljlor §an@§ c@lﬁ: 9 9@9@%]@@#& aséerlq)iﬂg or|g|nat|ng from i)

%/a enyl ati on signal can _be sit
i) of '|“b Oéfrwt'e%ewm%g)rem'esf@a Féﬁ%éna'wea%ﬁt%f&'ewwrém sglgcting high
expressgcnﬂtlormgw esinger isbottkeahe ademo Fy adte mygloat) i THe iadividha& cell lines

used]@ aggeﬁpltatm%h{%éés%b g%%o{/é mcﬁlg ?r({agﬁjewn al'lfr&%ﬁsl"@%?y stock of

enco
individiah g 'W&ﬁtfr%W&h@WeﬁmRﬂuéﬁ disachhindivifual ealltling émthayg@nd expanded
prio €A gBner GiNsHOSHR gmm PréreradbBawe iadididlialgll (iedadxpees Fulligngth

ot o S R0 P EECliad By PLRSILES QoA T RNRaH PR cuced by the

othep mamitesy ofghe ndABse.andifferenf antigenesdedificityt diffagnpaffipityd different

var|a$tJ|e96‘ra(|:[§Rﬁjégr&f%ta'nﬂﬂar@ﬁf&?edt%&%ltar?c’?@éu@r%s' on of each of the
two chains. The expression vector for integration can

EactCédliNiyie a8€t td gunatatéd frmﬁma prdduided a HEfgtnah@ibee bE&APOIYSonal

c ant i ess
prot%H Ibre?%i\ Yjseaglig tc’h%t member oPEhe p c]sdnafprjjt ormldsn% aert|cular antigen.

Addleszm”e!seusOrPfe@ﬁr@dihaikﬁth tilytlraﬁ’c We@omeesemreﬁum fromemglitipte igfegrants
Iocaﬁe@ta@%rﬁlbh’pﬂtes Enh@n;]%%&e%\* BadhUIsEL!. ﬁCdNQ:BS@gHr‘?é?gt‘é@ bt/hﬁ'klng a
reck ] b 278 B R Pty B0 L 05 UBL 8
equataumbersr(s 1chraivtalthough atheopeins sisatnmyarediesired (see later). The
mixture of cells is frozen down in aliquots, in that they are distributed into a number of vials
with a defined number of cells in each vial. These vials are frozen and stored as the pMCB for

later manufacturing purposes. Preferably, the number of vials constituting the pMCB exceeds
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facilitates reproduci bl e expression of an

operabl y-1inked gene (described in nore detail in
woemenEE303 and Benton et al, Cytotechnol ogy 3BCHBKA®8/050116

2002). Further enhancers or enhancing el enents include

Matri x Attachment Regi ons (MARs) as described e.g. in

i r.ad 03 (" t 10: . of
10, Gt 3l T eP0 Y JORHVRE- 7B et Byl inyp gge may be thawn
d|ffep¢r{gd>gmtsi iorime We%@ngﬁ@arem b@tahes 9f e pobycloaaldnanufacturing cell line
whlcﬁxa% @agp%'b%rbf'ppochﬁﬂg%l doW&logrgll er@tewﬁQtr'mV@i‘srehﬁ’Q@ th€dAme g&Q&osMon

| sevi er Sci ence Ant1-repressor elenents iInclude
fro”bt&ﬁtdh?oeba\’i?ﬂ' I|mted to STAR el enents (Kwaks et al Nat

In an ﬁfgttar%gthvnm roacgsr Maeynr ss’e%g)enélgrr\ ?,06]8)( e mf%ogagﬁwggfga&?rmg cgll line

mayj tnrteégﬁmeécfrqnm@ oW (e withdsraeired foim a PNESt TleepWCB firegengraged by
thav\tnﬁ’d geﬂgﬂaeﬁaﬁ rrr@hngM@B 284 @Lq%r@mg tﬂé @H%%lsa nt.'?rﬂbé’rcdf@@ﬁératlons

Cel | ar f 9 #referr
S”ff'é'ﬁ%tot& g aget H‘é“P‘“rf\Péﬁ? o"ﬁh'dh%aé‘ Bl Béml?{f‘ a new series of
aligyotd §tod owaB),Matrkaprgo @ahbtelyBhnlss me pvEBEr anctllp ol gaech @MEIB aliquot as in
the M@éé Glal gﬁ;l Aallﬁ%g&fto( \qgl%)ce tH% W M‘érptlﬂe éol%s%%q e&@gusted it

e est nent o nal manuf acturln
is pqsﬁ' A& Bwereialf %@e"éﬁ\ﬁ’céfﬁ@ha” ﬁéq%oﬁéf 5 MR érh'éfaparoé‘i*hﬁl"etheremre
requiiTaciirefjcanay lober geperdtadf edrif tramvaufd 0 e ustdrkexpanporeaddividual

cell Iﬂfesiﬂ%?r{ %Heq‘H)%len ﬁg a"y £th£l<e§nd’\;1é%ﬁ1égl J‘ﬁ’éﬂkﬂt‘é‘ ol.ﬁ?‘llel’ |l1 Eﬁlfé\/ent that the

generate suc re el al ne
PWGB)is QX@UﬁEjflde”@IC@ﬁ'éce(cli§r%§k§‘9|f‘Hféf¢Fr|Qﬁ‘tCE5?&ﬁfptlhé Ppiyclenalimargfacturing
cell IfHeXWHrcﬂ ad caEdaB@'dﬁ pedd@lﬁﬂé a(p8y cRRSICHrblRe Wit e Sty &nd barke
3 pool of single colonies

com syt ther™ sPERro Beic B i PERP Rt Snes hove bobn
An a\%@%rﬁb and:;rse g eﬂé{’l?@hy ﬁwnh@g?ln\ﬂv%%l é@ﬂ_l%é?ﬁ?ﬂccgﬁg\%jbeen obtained

WL | . or sta e ex reSSI_O_n (0] . ]
by indhdduA HaatfesHontienabit iaPsIPECPASEP D RETEPTR! amRly T endbiflections of
the ﬁa|w|dah|a,bdraqseacpzrde@si||aas briorfpe e drash Wh@bmcsdwemalmam"re a

more staH?a poalé ohal m%nuféjc%%m ceﬁ'nﬁ%Wmcﬂ fn?rs t%r dg/ers tﬁ/ r{a?]wren'ﬁe‘ents already

desquh@ﬁi \lh@gélltm@@’iq el lieyr ] @rptelromtambﬁ@@armfa@mr@qi mnﬁoo&r reproducible
waySubcl oned cells, e.g. by subjecting a cell line
originating fromi) ii) or iii) tolimting dilution
Whaols ssidigltee oiblvingA&arainglpysBsisaragpsel te@pwaml, or by
sel ecting high expression clones e.g. using a robot
In ah pe@tiorae e@bodisenikofRhe Prsrsenthayeanipn, Miigidualdiel iitesalhigehdve been

seletlstle@eo?' s%b%@e%p‘?e@%ﬂ%‘? @ﬁ ﬂwd‘i\h&la@%béﬁ oﬂ@ﬁ&l%l@%@ pﬁ}@QH 8s q@%rlbed
in a frozen rar i ndi vi du

abo"c?elaFe fl”ftﬁ‘ér Chaf‘?CB‘?Hzﬁﬂ Weid rgwegtrﬁ%ms%p '%éao&ﬂ‘? rPW&la\?F/cTUBFOd”Ct'V'W
prioict®l denkiatien oBa bhamxmdreearpmjrnﬂmbdpnermrcem neshth similar proliferation

rate?gln&‘roaﬁét‘aﬂy QFe %U#F@EFS Pr{eegfe‘ﬁér%*&% ?ﬁcgnﬁ;e\l]'rq&ﬁlpré‘fgrlrlad cell

I nes express ngth anti properties

lines; wigh S'Eﬂ"P'f RPdeqtyity ehwelhed pEtier @@"%’fattoﬁéa’éi’ﬁtar%%‘ifcé%d for the
gene&é@cﬁﬂtﬁf&de byiCBherefiirdtey, the bhelres @fe ddw@tdaMoBern Gee suspension
cultureip]ngr to i‘u ngaggrza%eﬁ%%ﬂe‘i’é‘dondrg‘ge%n ?}(g)? p?ﬁdﬁ,l:gtg\}rité%?lternatively,
the payarspbeells pessi fonyandfeatian et adalprcewbtowgédn free gespensiere culiyge prior to
trangMeRn. produces a di fferent nenber of a pol ycl onal

protein. Preferably, each distinct nenber of the
Prolifeodtitel rantsl cap betagsadsdal mdsethopakitiovalinahe ant Prgeferation rates for

| I |

manﬁAhq%JDa% cgpﬁkésys’haulgj b'gsofeRLeeefnelqr ?ﬁ% d&q{oufsayr]eaf%‘ltagﬁll t{_)ég\x/et*en d22 ?nd 40
hours 2Ad GPASE prteé@'rqdant\fq@erg%mﬁg%hoggJWewg@ucg\ém ShoNdpﬂ‘Wd 0.5 pg

protéifi pgeBalr st @y I/ (et ) i pRir@aBl iine@@duRxbedd 0f1.sed, Is;:s 10, 15,
20, %l?: 4'6] EB‘C%]S qbgl pgl/(’%:ell"gd%yi IJurtﬂer trl?er c:eefllqlggks),hgdld L rbo%v a %omogenous

m Xe
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equal nunbers (a 1 :1 ratio), although other ratios
al so may be desired (see later). The m xture of cells
WO so0Bnemaen down in aliquots, in that they are PCT/DK2008/050116
di stributed into a nunber of vials with a defined
nunber of cells in each vial. These vials are frozen
and store at er manuf act
cell SR o8l B Teshg nafaetesBR ¥ A bl RLYrr e TRg
methdte IfxvSBeEx cerd §3DpgdBoub !l pobylati@Dior 28¢) inBigliualrcell (OO can be
obtaVHe@lb§/ clohiy d.§BWind¥abs Lb@hg nhdindshEiEBheREn .t hawn at
ferent points in tinme generating different batches
In fmafhet Bﬁhb@d]hﬁ)éﬁfsaﬂaﬂme praseHt adlettibr)he mldlwclubn@nwhewreames sorted to
e GO0 58 RERUELDN SuREL LTl 5l BBl o spenon
procedyfegas é¢aceb¢vhlnqrvle appr oach of the present invention,
t he pol ycl onal manufacturing cell line nay be expanded
Fluogeseificg 13paes, aniiRPLer 28 R3etsPY &USTT BimcallspveEsssiTa dighess's & the
desigeinestainatg b@htbhmmr{atrmrétg/l @eatingla HdntogeaeqNIBII aoglilation with

respgég{gg%orﬂlgtin;{;/ Tﬁgltecﬁ qBE is oa{gg{ﬁgﬁﬁh oébsgg}fgﬁgr?MaQQ(\%%eteﬂ proteins can

I'Cl en
be de@ﬁteﬁenfthezerﬁa%cﬂmhq W”eﬁeﬁéW%ﬁieﬁe@”éﬁh%@m@thoiﬁ syrfage protein

appr¥k:s) Gorﬁ@lsﬁd'hdaﬁ@fr@@%ﬁaésgbﬁ IdveR of @Hi@nﬂNI’(ﬂ’Q@IrcleTﬁé@r{@I'$pr*06ucmg

cells cgnéré%\é}%% @ ? ﬁ@eﬁe{%@rte\ﬂh@ﬁnt aémB%g agbeb)%eew%bogy,%l%wed by

analgsih by 5A@H, Thiettedhsique $is$ been dascrijederyaitreziaskyeldrqs\nely érgnd. 2003.

ImnfRodhdtAsRt > B 15hespMCB. This approach will therefore
require a significantly | ower anount of work than

An a%kﬂadv@ﬁ:rﬂﬁg]tﬁchﬁidué € t%x&&tbldtﬁeft@upln'@ldﬂad@ahd G/atH spetin€@8 to the

prote_m e€<P]resseedffFon'% ne ceebllsggar %Sl{rloa%c% ?Hﬁég'lsx Fo mdz)se argNCEtB ¢ antibody
or ag hafridotype pmtlmgt caybd geuptesirtosbe elh“%e of tftemfotem Wre@;lnalcell
popmmf@&wfm nﬂ1eceﬁmlt bodllésn&créﬁ@d sba@rr@meaé&u%r@fchen caﬁtured by the

| on I
anti B 20t o B o oot Teloae S as Plebpeeidbalyd Sags con ve
sortadmaﬁtt\(’éfgepqust@modu\cuhrfglaaelp(wm Hogy nihtd reghnimel hascheah described in
ep 66&lgbgl i nes which have been obtai ned by individual
transfection is that it is possible to perform

To o8€HH &dianas wanal mﬁ%o@emSwjhe@Jpréaa@n Rfvelshangiadens Haumlglayhigh

exprtﬁ%?ﬂaf%lslfee tagéj ﬁj%g/yzgﬂ ga%]egs a[P %%AC% tpg(% ng%c%ltn)ezg P}Sﬁfgf %P t%e described
technigned. doe individpat ed!l clgrien @ranthies lexparided lahg potestialinemplyized/with

respE@cCtH'pF&@Q@l&w @kés%@%rg&&mnbb&ddesl:rltfédaé:ﬂ)@{/é 'A?t'err{arﬂeely, a sub-pool of
ona gsrtot el n rm% be nmanuf act ur ed

cel PG P ey < VAV SO POt HE TASY BRlRge colected by

sortinggetreciubgpopMBRedd omapplridesduadced\WBB.cah likevése adahyzedalith
resp?&mgg\'m&g\%@ﬁr&& rBrp‘?écﬁRFw‘cﬂYgQ% ile@n, individual cell

whi ¢ ave een sel ecte or stable expression
In a@fan@ﬂam\redéﬁ«m)m&ntmwmernveﬂﬁm BObdtlsQRhs m@@&iemxa@ robot

ar e racter
(Ger}egg,plélé)t |stl,|8ecﬁ?eﬁe ecbf an ‘?Sfeéi“ﬁ’ftl”&ﬁ] ig e@gesghﬁ?%vrew and/or similar growth
properteduthis isi dope ps falows OT leperodamési abkeindd aftep MaBsfettiam and selection are

grova'lr |ﬁfae§e\:rﬁgoﬁd1p@g'uWHcr?gllldws fbpgecteéMohrbfWngré(ﬁucmg colonies by
feration rates or productivity are selected for

Captt’“ﬂ'ég Ej@ﬁé?@ﬁ%?{%?fn RIOBWAEE tr‘E\/@ﬁ"eﬁjﬁt% PO} ERIERY Br 9fehe celgny: The
produttiesievdl frlonsedth|calonp Isatttietriivddt byy asansedf imasinsfiudrésaence labeling of

the @{(])94 A %ﬁé@skﬁ) B}( l:cl‘?'et %‘Tﬂs &l Igwg‘g lozﬁfwgg% J %a‘&?el&ggﬁEﬁ{h'eoorestoélones

nes are adapted
bas@@mf?‘ﬂqtérém@%ﬁé?%@@ﬁ”@ﬂp BUFeaPiPErSSied Igvgkan 9r°Wth properties.
FurtGdraions, ttRé kizat refdttindy tid &dili greirédation rdtaf &readnddidy can be assessed by

the |%rbgt tEle%g IYgIhtt%ete'ggiotn%n%anlgyaljlxmes with the desired production and/or growth
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the parental cells used for transfection are adapted
to serum free suspension culture prior to

woe@saisastion. Proliferation rates can be asseBGEOKDRYS/050116
met hods known in the art. Proliferation rates for
mammal i an cell lines should be between 18 and 100

orongise & BFE gty BF A 5 e e RIS iet b7 fyther

pﬁx@h@umd exceed 0.5 pg proteln per cell per day
g/ cel | *day ), preferably it should exceed 1, 1.5,
Prefqa Ig, |ng|V|d1|eI ce gne?@th 3|0'1|Iaqgrod5g|V|ty5re Qﬁlecj_g‘ofor the generat|on of the

pMCBgir(@gnldfé*rdamye)mbdauﬁémmdmam c@ahr{eslcbmmh@tthél pSlIg\drégenerated
fromv\%c]f e% uségég)lbgaoneod%yas% 9 cél\{I ﬁolr |r]ga'?‘|9'1eccnt GHB’HOeI’%(Qr o ﬁg’tl |:9|(r:11 ?g, with a

&N asSes Yace rst i N
highdregiessign éevmrérqmmmg@lrfé@al§ With hlgb@pm@ﬁwmlnveﬂor each
i ndi vidual cell |ine can be obtained by cloning e

In t5PrEFRET FXES e PRSI HENH 68 RS B T8 AeT e Folgny %t cells
isolaketr dfteerampteomtinnet seicatiot Aewplr esiadiiduave@ntineobthined from a clone

obtalr{]—:ﬂI Vd %lfl%hng?e %éll FIAlcg%grtﬁﬁr eaf'%gﬁngcoglgr?% Jeﬁ I| ng?é élfpyet*fﬁréed

expr SSIon
embP@'ﬁW@f— geahicmea el %r@s@é‘f peng tSIQGG@GEﬁté@ P%Bdescr i bed
ein. Fluorescence | abel ed anti bodi es can be used
In f%B‘Ff e?”BPd'E“éPTSs"fé@FpPréé%FHB’ SAfYh thelndiveugt cqliaeyas T 'éad at
diffeprrd ta&tias upog gesarbiidroaya WMCH.ARe |mdelﬁ§])yeICIITr@atcBrmge anixed according
to pﬁéﬂ%%%ﬂ%&’%ﬁte?@ hsé?PMhQ:ﬁJ (3% Jf' tﬁeercr‘lg@%aFiéll lines and/or individual

uctivit ech
pro%ﬁé‘éerrvtﬁrleéﬁreﬁ??&tbysfé‘&@ﬂ'é‘de ot @)tsé’ieﬁ'fi,c ERAUE It of Btding abfinity. For
exarhlhe |S|d||K/fda§IQ:eﬂ)ﬂ|nésf@(pee&lsﬂng $6|€t§|ﬁtahﬂlg)cﬁd’$€tﬁrhd|@1§|art E\ﬁarzwmumtm

antl%ens or egl‘gjl ?eveeéﬁpgfgfﬁ\re%&éy raelrjrreesaorﬁrr?q Fc’neﬁrh er F]eFT‘I Iwes of the
PMCBr @Qumn Zhgalfbeﬁ foyd, éafnldtqwelroefp@rfegm agiongise One endgr t:@bllme may for

exarHP8 e SHaédNin2 W rhito avér%m‘%h@gth@ﬂmeh\%@bb eflloNe delyor member 1
The t echni que h@g been descri bed by

and %P(e ﬁ&'ﬁi/g(QBF*éngﬁﬁ'Ek?l“%'f“”glmerﬁberfﬁ nesrrmrunol Met hods
Th|s%§§roagh4éf%#é')ant|é%g ?EltFogr i{ﬁwﬁgﬂ clalngn%ﬁ

ln%y a{so be
he cou sSp ec
adoﬁtﬁ‘étop@" 3 @Vﬁn@{fﬁr@@@é@ PW@W}"Q’CW@ r@@p lagd pf@”?%ty@n?qn@dée individual
cell Hfes] R@atRlulas if thede RXAMBE BecAleRtidtedd- f&CsnaaﬂémtbG’rdM'\e@é tr@lﬂs Hence, if

. d b
one B bt B BB PR G r RofB P BErbnurS: B o dousing
timeFhesranar¢bodites rsepbers efitheypoasonaldverkidaak!l baid whigteatehen

charﬁ&@ﬁiérdecﬁ/ abﬂésieﬂér@i%btlfncrlagé‘”bhp% ﬁ%&%r@lh@raﬁb’r’f Fa%&% ert associated

ce . r oduci n
With @ parfieiar iqreRrogyrtieA hﬁp?@ﬁ'%'{aéln?ﬁ’%& 5?,? fRY2e) a%ﬂ%qj H’dthe PMCB in
an irandasbo dyourthtio sotneemsaiafoe ith amwhgenthd Escexabextk & nelHMeb6 a
prohgeggtlo r%teog’ftffﬁ %u?ﬂnlaé lbla %ﬁéecwlnta{b 4 rQQJFP@%er%H%hJHgg&n lines

expressi on evel s e cel aV|ng
Con%'%ﬁtnéé@? BNCP &ows P@i“?@raﬁwalr9t£é@e%€§a&2cﬁﬁ‘dt3i€?é1°PﬁcS'keW'Se the ratio
of cqm|r|mfe$ en @b&raldemﬂmbymmaen@;f bd ReuetRiISGlenb@d th&ahedequie Siot take over

dun% am;ﬂ%ctr,lpgéjaFlugtﬁgr trae ra%{)%gfr%ég%%\%wggaé%éfgqnegﬁe?iﬁlﬁgnmay be
adJ”ﬁ@ﬂe@oﬁﬁdéﬂbfﬁ%@M@F IPOWF|9”Qi§rQi@iS‘(W@¢)@HS rib@nced from the polyclonal

manee#atc&rrmatcewm%lex ,geflerStr rgﬂ@kheoﬁmwlsl@h faaj\olsmerkma? If&hn_e(stnme be
eV S |

expr essi
madg SRR TR o Sy PG BB OB foblrt &P R AENES shows
thationdiov mduabartedlar prorein mambkiskesevip s ubas |araa||wea$evk/|atﬁmunt compared
to trfe%’;h%%ngtrgeﬂf)gjs,' }; ﬁé\ﬁtp'lvl@,‘% rﬁéu S@g%ﬁat@(ﬁ W&h\fﬁé %\tﬂo of the cell lines

esired
producmg these particular protein members are reduced. And visa versa, if a particular
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In an alternative enbodi nent of this invention, a
robot such as the C onePi xFL robot (Genetix, UK) is
waised/1#:a3xel ect cl ones exhi biting hi gh expressPONDK2008/050116
| evel s and/or simlar growth properties. This is done
as follows: The col oni es obtained after transf ection
nd sel ection r own m -solid um whi
H ol de T r BRI AR PG e recepon Po gy e
prodoalpg tmi$ mgntbee "o deateaerapadot ei n product in the
i medi ate proximty of the colony. The production
| evel from each colony is determ ned by neans of
cul i munof | uorescence | abeling of the protein expressed
Uity SYHfE€MEel I's fol | owed by i mage software sel ection of
The P&Sm@)ﬁ%ht Sélygﬁog%l R%%eqrq8@@e€£\%ﬂﬁ&?ﬁﬁ&%§%éﬁ%\%ﬁ%ﬁjrégUsmg any suitable
Cu't'mtt?@e’f“tqee@c'u¢09 theﬁ*%fféted th éat§hrzféd(0|aé¥‘la@étﬁeffgs'%@roé%‘-ISPS
Frollferatlon rate) of each colony can be assessed by
Esta /Vfé””tgdaé’oef’(pf%g?’ﬁ@ SY%t@Htford@f”ééﬁtVF oTPIragl RGPt oni es wit h
Metr{orclls for |ntr é,%c g abnul’é e.tnc aoclf]d %e%?ér?cre ro(r)a\é\énegpg?rggg\;ri @SEB%g&\EWese me-
thodplt\anl@é,lyﬂrwudﬁam h@r of gr @%g@ﬁtpbﬁﬁ? intPpcafce theb$apuengedif Vnteigal into the

cell, @8d ber{o'rrﬂze&téN éxrt‘rasdh%ﬂﬁ@srorr%r @I@H\"éﬁi Wridéfe%ﬂ&w §r§‘&eﬂ§h’%¢ beQccom-
ener atl referr e e
ol e obMeflach Bo Ry ety foge fis koee &S fooeeion,

chergiealyrra¢diatef tr@nsfettiome daldeinl whosmhate prebipiatived eleytrenonafios,
mICI’Gﬁl éct@r@ﬁ*pbsﬂﬂme *uk%t Ré@ pdslt HISHanpRthOFﬂ%p%SIOW gﬁuﬁgans%éth)n and
i gh 'expression | evel or froma pool
the 'H“Iegh expression |level. | n t he present | nventl on bot h
C S obt. nedfrom sin 0
For %‘Sqfaé‘sggté‘r ?f@dh°§¥ Fege“”ter 35@?&%:? Voeﬁt% 'Eteﬁ ‘%& *b‘?ﬁe'.‘?\se%c“ vector
compigels oaly dnediony diimhudeit heifl serenaheraiodiod ohe oramaber bbaeecombinant

po|yabﬁaﬂlp%9m%f Chterld¥t, & Jggb erel dra@/z\)@%xﬁ@gst'amect&g %f tneérer&%necuvew
cl oned cell lines nbodi ment ch

re
e”C%FﬁﬁﬁdeE%P?'”?ﬁtrPQQ’CQP%' FIE%t‘e’E‘ ‘%fé”t‘g"@ﬁ‘érsé‘ttéb"ﬁ HECtBrl@é%" '”Fegﬁat'm were
desdribed methe @rdvidis seciton. of t he present invention, the
i ndi vidual cell lines are m xed at different ratios
The gpramatipaned reaerembindntpoyMcBal Marwifagaeingi aglidine aed thel frpgustion of a
recoﬁ%ﬁa’ﬂ?p(ﬂ&d&%l Brot&h &oROsUch aRkB iR BSHBNSHaREH bRELR D AFRGeNt
roperties of the individual cell |ines and/or

tra”ffﬁﬁlo\?laﬁﬁé‘i‘ WISEENS HEHFST expressed by said cell |ine,
A pr&eﬂﬁ%%?%ﬁ éﬁsf@c&%q lTIIﬁ}s{ %#e‘&yn 9 grté;gqér gggﬂftm Igﬁ%ut nEé%Flod in which
hostzatls 6 drassiesied G?P@”aE?M lﬁlramtlhaﬁmcyw@w VEgals can%tltg@frﬂstheﬂlbrarv of

inter@BA. tra@ersetﬁ@dmsh@mwpﬁa.madautrhneeé@@ﬁﬁ TAé ﬁdhﬁjdaeyr%ﬁgf&ged host cells

|
are GRROTY Efected 1RERHRY G Bt B ask Brdnplp Buiers vdan. e
indivigua! feiir claneagpherated L@dd@deamnan@' bel amaditzed winherespglct totexgression
Ievepg%FermEeganoemgeg raﬁlo% ph@6rc&ld p?eféf’ad’@@%@ ththasnr%Iz% g?ffowth

f each of remai ni n er cell lin
ratesl-mwguaéﬁﬁmbgtgﬂb%'f S|H]|If;nf ‘é?fpé‘?ﬁsloﬁtaé‘a/ofgtm'@lé r%tfustirﬁ:és Ievels may be used
to genedateiachediclonel GOI Iitmas« starkt Tiee ipiZBuatene!l aloses (@ t&daxee to obtain
the (!Ié%lrg(':l EGIVHUH]EeIFjI' t?erf Q%§§d{39ng§){h@| &éc@r ﬁrqriwgaa{e@ta?t%rm have been

uctivrt e I ndividu
retr'ﬁ‘éf‘rdtfr‘?fﬂlt%?r StP‘Fk Phé%%’ hehret pigtferdien a§éla€%‘ttétd)°”ftﬁf‘e This approach
maySufthéramiptovel Bmbbesenal s@abilis.. Hence, if one or nore of
the individual cell lines have a slower proliferation
Underatransfdctien citangeamcenalmwiinggintegnes®n of ompatted dne copyhieko each cell,
bqu'deﬁQ@Eﬁorpusﬂgpr%lx@@Jeye# %ss%&%&@% c%ﬁltJe ﬂ%%h’n%# ‘Erha ﬁ:rlyeclonal

characterized by a faster proliferation rate, but this
Protein diae OBP BT -fraF Wﬁtwrlcaqr%tepg, W by kEReystgcen allowing mult|ple

integration into the genome of a host cell, would result in scrambling of the subunits. In
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with a particular high productivity, this particular

menber (s) may be added to the pMCB in an increased
w@pmenisisd conpensate for its sl ow growh. ForPERBKpPI08/050116

acell line with a proliferation rate of 50 hours may

be added in a 2 :1 ration if the remaining cell Iines
man%%gge%hgu Ia{%gm% Eneanﬁia Vﬁ % recci)rglne:;rgt%% tcll8$aq ag?f)ecﬁ/ ﬂr gharmaceuhcal
use,\sctambsiheisttodbeLdybidady o medtimenjc ireteinsd bk dranefeeirsigas be done if

scraFntBﬁ'ﬁghfsQ@ée%té/Ulé br |F‘9’5n§f@&%nQé’cearrr@dJSut%dMEft‘BBé‘Ehs'ﬂlgng |ntegrat|on
Furt he rati os of he individ i nes

of oXPRE FRfYY 'BY tﬁﬁPE%Qr‘é?jOfu‘i?GH hﬁﬂaﬂeﬂ}sﬁ’@west% é”ﬁbmﬁ%‘log?] 'a?F'”de
retrquirat teansdpetod ot S ppacschiae dudisro Mhé hreliyidlay edaderalconstituting the library

of vﬁglﬂlc’ﬁ@cqeﬂgbage(ﬁ%b!:esl df%ére?t.e%r@tth@pbé @%@d &Q%etp%@ aSHr%]e com-

ust ment e made base

pos'ib‘?rbfor Ip@eréP'Yéa%I“%(I'dé'ﬁtve@ § 8R3089LREN BRTaDOBFFDeT Fandigcert in

sepaaateaemlpyﬁt@qssd?rm»tth@ts 0P BB roXi M1 5 RAE D iiftillidual PERdreionthe
ers arewﬁ)roduced in an increased anount conpared

“bra{ymtahcon?peorsfal ni ng nmenbers, a new pMCB may be generat ed,

Anoéﬁ@ﬁ%&y E tB i€e E\EﬁBlLaQy Qif vetcﬂﬁ's gﬁit mtl) 'fr%@@or@r W&hﬂ@ ab;lﬂ%%?nately 5to

al‘tICU ar proteln nenbers are reduce
50 |r\1pé\f|§tgll vegtorg olgg}q: lifERny 4 ASABEpsii, 69r @&U?rh Péefpr@\R)y, a fraction of
the lefaryronstauted/TB to20 Indandua ee@as eEbdhabmposifiort Beh@etdrbnsfected into
an a‘ (HJZ)% opﬁgsqr%glllsr gr&% nmbeﬁ%{égﬁ?@% rdr%\égqﬁg g%%ﬁ%kﬁ&of %’ nLHngr of aliquots
tran;; ﬁ@ﬁéﬁt"’"bﬁifﬁpﬁﬁ‘ﬁl op ehagirfL9fdbe U'?réa/ 9 thg nampes o 'f‘%\'bi'ldéa' vectors in each

fractfodl. T twalibeRy fP@RarhpIe lcUfbtii@edWbo BRtindt |vm|e§rﬂdnér@b@§t\,¢lhch are split
roce ses Est ab

into Er)?gt';oggﬁ)%ﬁmg&%{be%tfn& V?{'Eg"ﬁ n’ie rs |8)aﬁoggpso5|6|ﬂn o{'ghquots of host cells
woulgrreeditmge Mat$fectsd vish ai Itbtarmdqr@po@tlcm sonetitefing adlistnct fraction of the

ongﬁgmeng emermeu&s %ehbst%ee A@EQ@@C&@ faulzwwr@rt?ansfﬂa@&e PF@erany, the
i cal \éeéjlncueteuse DNA v

d'“'i‘ﬁtﬁ“%‘é‘lﬁggret e R RTRARE HH WY By By 9aHtaJ§°tt1’i"é°°8€F1Ibe%tr?]ée'ed'on
The gibnuotecanrbesmalyxed @+ thaionosd debrsé)y engnibly tAosavgthexiffiaEmt diversity

will Ju&%‘th%eﬁﬁéte@gﬁﬁ@@d%i ﬁt?ﬁ@ QY@ number of met hods

nown t e art, including

A frdzbﬁ’@fo@m)f 98, poﬁ}a%ﬂbl%h hide Hﬁ‘}i'b@tgﬁﬂer%fe@rb%fﬂﬁ@ﬁrh@éhon(b@ltt% um
|tat|o el ectropora

phat e

recof BRI R BTt RioRe 1 Bisolie Fing b ihg Aoired pgypigp! col tne for
manpfagtuwipb ahe cfonss cam bevinixed befoag gehecdtirgrthe dneezindrstobk, kKmmediately
afterFt‘PiEkth\?e Béeﬂr}%{rfé%d F?chﬂcwe @tobb@%F a é?'laJ sHo\’ﬂ'}:ﬁ'ollf@raltlbrbE\ﬁlcf Xdeﬁftatlon

vectors of interest, wherein each vector conprises
tlmeonIy one copy of a nucI eic acid sequence encodi ng one

i hant .

sl intud GRRTREARNG sPREHEs B0 peRlthE alodi st el pre maivi-
dualghemprre cestittivb|tee tacombipaehedditmat protaiecamipd praduced in one, or a
limitB@ hMHbONGH coRfaffetd, Bul ad BIbREESFs, Wﬁbe%L(@na\E@Qtl@ra% thOmaximum.

i ntegration were "described in the previ ous section.

If expR&sigR MBeRtieat t®be mcfeagétm@bﬁlélﬁrhpﬁmzbtl@i €dmabe performed using selec-
of a

tion ?'ar a ISI-EI‘I% [ ol@%ﬁagwﬁnﬁ sgln%e aseREﬂ?g du%t I (hz cman}hm

onbi n nr}e prot el Suc
phowaﬁrltmsy@@ﬂﬁp'raéel) &y @mﬁemﬁn Anthetase gene. rTassredtasdhe bgrjof vectors

comBWh{:f ﬁﬁ:hlérsle%tlﬁ rategl &% pa?‘tlﬂ.ﬂﬁrffgétﬁﬁadof\’yﬁé’ pﬂafsent invention is to keep
ct| L{Iustratedln Fi

the GGhf GUBRLIS AR e O Bt Rapity araded Mg Lpasgrore, cell

are grefeaztay ehly sulgecigd tdhend mdng pUseddctive obdarselotyesy imodestrsglection
presELm% irll h@él@fs)ﬁecfﬁee medium with a low concentration of MTX (e.g. 1-10 nM) for the
type of construct 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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interest. This nmethod is ternmed individual
transfection. The individually transfected host cells
wa@e@spsaderably sel ected separately. However, PCEDK2®E$/050116
al so be pool ed before sel ection. The individual cell
cl ones generated upon sel ection may be anal yzed vvith
respect t ression |evel rol.iferation rate
con TR ser iR PRl B o) Pt P Bielbu@Pub SR imayery ior
copygmumweh rates, simlar copy nunber, simlar expression
and/or simlar robustness |levels may be used to
In ogj@hgq aghéevy hwpya{%ﬁ%jon@]elq,itm gqilyingtl.lé%q(for'ph@*ession preferably
inc|u'dadia\hledsld@bg@@lt}anséc@m@ts;r edgabReof Rh&dirgahe Btahdtet dvditrolling
5 exprg%esslér{(gfqh }.[/i !&r?aglglrotcg,lt Iléxalnﬁpln’]e% o*%ha?aeb gogrﬁtﬁﬁ%tolrngg\f/éansfactwator and
pronﬁq’f@r Feoektioped @fth@follawmdalple éfaﬂ'& Zeration and
daptation tine. This af)roach may further inprove

Ta b@o?rp%@i“?'?'ﬁﬁ&f tr@f‘éﬁ?‘!‘{att?r ROAEROteR PYRST ect i on

cirecnnet ances I | o Lnt aar ot i on r\'F more -t hnn one

Transashvatary each E"e‘mwteglﬁx?"}ﬂ%sf ecti on E OFHBEM St ur es

Ient|v5||rlljssi§?o| nEaS |S| pE r“Oil%h(]b]‘c'érﬁ'nﬁ’a‘T‘ 'ég’hgfrk) For nlltineric

aderfb'vh‘h?lfil&” bu.bll HEMV I’ﬁd &JFEI ectT O at ow| ny ot pl c

Integration into enone of a host ¢ell, would
result in scra Waﬁée FOMRE subuni ts. |nmany cases,
ciiceh ac + hao ne uf actnira nf rar-nwh| pant naol vel anal

herpgh SRS 15r  pha RELRUPISEAIE 8™ scr amp PP 1% (% be

VP1@avoi ded. For rrubrtorrrmerrnsIﬁaﬁét ei ns, bulk|transfection

can be done if|scranbling is acceptablé¢ or if
hepatitigsyiast Kon i sS¥4iearhed out under condijti ons ensuring
protkiAt(@B%@t i on of | only one copy into the genone of each

host cell. Exapples of such nethods in¢lude retroviral

syntheanzeiaageron ahdyrspéaer obl ast fusion. Thengamdd mcdual
protc\:/lggt ors constifuting the library of vagiant nucleic
acid sequences of interest can either Ilpe m xed

Svab WEé‘I‘ t| lehu O dSVcird'I%’Iceepl‘aHl'étéﬁum tTom, o preferabty the
I ndr vi vectors encodi ng each I|brary menber can be

tetrd@?@ﬁ'\elcﬁnﬁ&%ra SyrftREHROSI LT ONS Or 1N M XEYhtetiOfusions
; a'pﬁrom m@t{s b to 50 individual vectons of the
ra”f Y%PS? cpnposi tion. Another way is to use a

HRto—fFt+acttons $—Ccoht -t 16
Humaln C?&nqyeﬁ’alov'ws H?'G‘V?SAJd’r Igl vi dual vectons of the

IEZDISﬁbr ary in a coﬁﬁi@@FQr{Rjﬁmoﬁﬁr transfecti on.

Preferably a fraction of the |ibrary ¢onstitutes 10

Humag cyemegaiovirefuRCY¥ &ade<E Each conposifion is then
IE1 1'7 ansf ect ed i nf enfancafprgmoterof host celll s. This nethod
R’€ termed senifbulk transfection. The punber of

| ars Eﬂ‘ﬁ%?(m H—depend—on—the—stze—of —the
EpStF BJBW\)’/'PuaSn% t he nuhber t%rjf i ndi vi dual vectors in each
trangacg¥atppiRta) f the library for exanple constitutes 100

distinct varia penbers. which are inlf Lnto

thyreid AeETKs cont a?rﬁwﬁbh%@“%‘ﬁﬂ?rﬂ%tﬁrvan ant menbers in a
recep@RPOSi tion, 5| aliquots of host cells ywuld need to be
transfected with a library conpositionfconstituting a

gluceiostiqoirctiorimoaet | mamofary hemarvigs idMTV) br ary. The
receflorguot s of hopp.gRkds are sel ected foll ow ng
ransfection. Preferably, the distinct|aliquots are

Selected separately. However, they can al SO be pool ed
before selection. The aliquots can be anal yzed for
Preférablyy thelcamahe ditkedsfectey vaimchnoedpyeskion sensstuchcaiidd fioe thent
I ce
10 tran?ﬂ g%;:?i/gﬁ/d é%r{\(és agg?#%?‘gdnaﬁ?%@ﬁﬁmgtdﬁ%e ngég'l&fyrg%rgﬂtglﬂo l’ single cell
line mwy be generated before initiation of the
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reconbi nant pol ycl onal protein manufacturing. To
obtain the desired polyclonal cell line for
woregfigsasar i ng, the clones can be m xed bef or ePCT/DK2008/050116
generating the freezing stock, imrediately after they
have been retrieved fromthe stock or after a short
| 6 |ferat|onadadaptat|on|t e, har d{eatlﬁg K
clonfge MifeRf we P ﬁr JFY aP'8GI & 5UET Fr‘i‘é‘ﬁ‘ PR ABVE P%mar er
etc gshrsscrifled fompren;duov vectdisgierereniyefesabtiotistareratiengorttieding expression

of tﬁeec%?\@g’étﬂﬁ%tr |soé)l:df%£|9.|rt‘|% PRIt dlick 3B E%g&rd?\q"d&ggl IbForR&er, cMV
limted rrber of contai ners, such

DFO”B‘?tS @E&?'W@O”W PTAPPEHRT HHEY'’T Y i@r%fgrr?%%mﬁ%&'i“ﬁ{hﬁvnthq promoter is
the @pmpessiten | evel s need to be increased, gene

anplification can be perforned using sel ec tion for a
PartipHERy geafrirestis shegliagt A ihhedenprt sl Idsicansas)vatpsnehicly appsar's to
stab(IiBy BRX@NE Bh ns ran%pa&mm&pwtér{sa&ﬁ,fa@mga§ eMvQfroMoter controlling

nt.het ase ge s requires the use of
exor L e B Tt s oat BB e el oo was ot
detep@btei mturheamrstf eatiuced cefl lind)&CQpiOe Seerefore trenink dretweentid Akeaep
stabh@aec.oqaoowh@wr?%s h& r?efeh\b%\zénlbwhé Bregmcegxp&mg@@p the

stability of the cells high. Therefore, I's are
For {hk@hfuadetyringrif % pw*aloagnpﬁaltetrp whBR: dRH Ti:bdot@fm rﬁg&h&ﬁ‘rtlé &prised of

d . .
morg el PR br i BRe e TR TS T o B CRANS Mat Bs g wpeotipace for
the gféinigy, specliFity phd Rotivity e theypretedf thegfigtr. dits iafwdxampletseen for anti-

bod@%@ﬁ@ﬂ'@ét F0$Lé9(Bmlg%d %Schtla e6h Qﬁgﬂl&\r‘of%rnﬁ§§dﬂ§/r\%rl'a§le BebiyeMiéh and vari-
0O a atl ve

ableégp%ieﬂaa\frblfpo&/pég@UFg qffé.‘n l)éé]ndespcéﬂfp%td qf@ad}nplbodg forn't1ed from the chains.
Thud athan adithcop pf antitoey enaslifgtdengericas hagieeaspleetss ifonthehiabisty to
prod@l}f(?r%r%%gieg 'aﬁ“ﬁ’r‘f @btbl 'cte taf-ﬁftaf:q‘:elt IItsfs éﬁ\ésquablg%S lénmrcg tEha‘E Qrpé’combma—

der to achieve (g] er expression
t'O”Pﬁ%‘ed’é‘F'Pb'Flhﬁ@VYLFé‘étﬂ‘ ?r@rvaé'ﬁﬁﬁ‘ diglaf ﬁ'”|df‘ é*l*ee?wpyod.%fcq%@é@pnds to
this.&oh erhﬁF@E@gﬂiéSpoﬁyrpaﬁﬁc&CdHamtcaﬁstml&p@mrﬁndﬁflldeélhﬂérﬁlbé'rg)ﬂtrﬁt‘Bpoly—
cIonQrpg{)T%Fneafre éger}éraﬁlg/léallancgd ?nxﬁr es%ﬁe Cot%f unegt op% élgcﬁ?t?or#]akhereby ensuring
thatttfrlemslﬁ@ﬁkea*t f@r;et@ﬁﬂtmtmmtﬂeﬁhe@r@eﬁﬁemtﬁmémelv,rthtz hest cells can be
tranéroétb@With Balra bt S pkdsdh&ehrs baMg&oZecogR¥@MAMESF Réavy and light chain.
transactivator/pronoter pairs Preferably, the cell
The fdiin@ingSiebdrapash ecdretexamble dmo@xproessi 8Redostantipdlyclonal antibody
the transacti vator and cl ones are sel ect ed

eXprE&%r;%”ll%Etl ng dilution or other nmethods for single

A un%lrslaq;b%dﬂ& caHé@teef?Slp&ﬁétﬁﬂugOe E%E%‘onmm‘éqwe rp|r<§'ﬁoters placed in
el enment s such Efonnter sel ecti on marker et

OPPQFEE LA BERTIPIH dérﬁ‘ﬁ B34 RS PAREte” hﬁ%‘? é?rﬁ’tr”ﬁloé‘fsé‘lr @HP?FC' by the
varidthehqrvg béierand ol woble iohtheekapp& sisiaomdafighittudain may be constructed,

aIIovEF&ﬂ%ﬁ&&H %QPQ(N%@ ?né‘tm}ﬂnlté H%%ﬁ;v%%%%ra scéllj&:tc"loﬁﬁwarker and the

ongatlon act or ronot er
heawyetha|n SPHPBNEsien 1t Py @ﬁ?ﬁ?r@?'a‘@ﬂ taatA FPrafnotqr Cﬁssgttﬁ e iBdycirie
expreseratiateso, be ik@d PFOTRErAbre] thet fremOldvs arOFEDbI8ted tail-to-tail which will

resuEI rAEr{;\%é:r@{lo anor $05|trerae|%ctl<?¢’]n 8rr}%|I lég’ %e%&c fo‘i’ uﬁld?‘?c gal tﬁangcrlptlon An

indugible| psormpter F%n @lem be Hsegdfar t?¢rt§'fﬁ>| pbthﬁreaﬁrs‘:a%w VAlter ﬁgnﬁe@w the cells

are HefEHIE bulGted @hddr B8l EXRI BRSO t@fserebﬁstglﬁé‘@raﬁformants
interest. As nentioned el sewhere, El A expression was

Celldnpiat sletiee Latdrehéde doheitibnd Gih spbsduesty wedlowhiimeiffelGH ture

syst%rﬂgrs%EQF\g iv@n dr{ék%egn&‘ﬁ%% %&%%lﬁ‘h%lﬂglagérzc% lfa(?:gor%fs small high

roven
vieldeiiprepftatsntMiniPeral: [N HGRAaREHLEED Lﬁhuah‘ij é'ﬂd eIy ylesksrialhollow fiber-
and Blofdaetois WYeIhag € aehvdietceh, mageBRgigehSSwRIPEh&est dBfer disposable

vessels/containers. The cells may be tested for antibody production using ELISA. Polyclonal
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nore than two pol ypeptide chains, the conbination of

the chains nay be of inportance for the affinity,
wepmsilijieity and activity of the protein they POI/DK2008/050116

This is for exanple seen for ant i bodies and TcRs.

For exan‘pl e, is the conbl nat| on of antibody vari abl e

||| avy q %arf | %ht chai n kno *@ to af ; g

ce é’}eﬁ n‘? PE‘? eéﬁ%ly§%8%e? °6|Vi "6¥ an o ant | By 0P FEd ™ F%"nﬁ“e um
undertrelectieri pressutd fos extghded periodbr ary of anti body encodi ng

sequences has been selected for their ability to
Evalgation /f & apfier e assolobRIoa# ity Ml §g cxpreasieefysiim t ar get

ié IS qES|rabIe to ensur% t hat the conbi na t|% q
Accqrdipg Ehng RIESEDY YA R BrdrioRll Taertant Segiipy eae FH°'tVﬁ'8”a ity in the
expresgi@l syptrendisotot seiquelyiaas duoing Ipraluctfor sa thesit isrmseibletthstop the
prodlagﬂlmrpén' ﬂﬁyc‘lﬂ?\%llt‘ﬁs Fﬁggé\t} élEé‘éd {934 a&dafjled g)ut%'e nWaem?&{ ﬂone by

t he clonal protein are preferably placed in_t
mongaw %6?'8 V%%’@des}stﬁ?n” Ie\etseRfrthg Yyt PH%‘?'%BS/C' ERUFNFGPy The expres-
siontidvats daheyr aMahlpidige kepitoredgetREA Idvar adigdhfodexdrige RFLP analysis,
arra?{ grﬁrgglz‘%TélPEEr(?aattltp{eelg%te@ Eglﬁlhlﬁr)sz Sl‘fﬁg%xavepq?g/\r/g&mensmnal polyacryl-
amigepgel @@gﬁﬁmr@reﬁ%ﬁ p@s%ﬁpqgé'gwtraﬁd vpmcg,ﬁtchmﬁ\aqtﬁgraq’rﬁgtechmques With
thesk @dhAluBYit AeIBI6¢ bwslbmol StadNéh £X¥a4EPhevAlie IPW AuhiePbARINOf the

- nbi bod [ S
e R SRRy oanCineh St Bk ettt EORLFE BuRde g prgouction n
ordegxpg@gei varetiraex pgssiew|epelo oy eeBnpeatoth infowppusraaively). In
norntle[l %Pa?c%f:é Bt the Adlendbr, %%h&@@f el s@ﬁro%o“‘rﬁ:}aﬂetb%saﬁ@@alues can be

structjon surrounded the variab eav
eStaB'r‘?&e? HWhGE&elafve W@r%ﬁﬁée‘@}s IraABE tP |b§ l?titsé%atf‘ﬁ "Fhags, then
prodoetianonsérmircdtted], al | owi ng transfer of the whole
construct into a vector conprising a selection marker
Cultiyaldort dfeelfreandyprozdtian 06 a secanbinaggberc/ona aptébody
contenpl ated that a pronoter cassette for inducible
The QQI%?I%@ e hlineRyodyced aBgesd;gggd apaYRt P %gr@wntnp]éwtable media under
suitgbicOcmitRIo8s arxhesPhatecotyaiohalt weteai of indareshendobéd be sl ariant
nuclf?'g aE'EI %Q nc«g)st !n?é’}téldr]nt%pcﬂggl—:‘rliognéjbirtﬁgknlgnTﬁé céllat{ It|vtc\90rhﬁ%9 be
ITectional trans
Perf?fmﬁﬁ*dﬂ é?V%ﬁﬁt%SsWhB@ UélQ@d”aWﬁa'@ﬁr@FFS@FhWe'Q(*@ Ce”s are preferably

adapﬁé@f&@‘éb\/&nm szﬁfsﬁe@\rsmh raam&ﬁ%@tse@ﬁq fréd€or@®lohs. AdaBtation to growth in
i vat ed . under %l ective condltbons

serdBLFRETBduM ey PR ST iRiRP L BEFPE vl SRPbirh@ iSren s ror
the pdiesanatetidinei Adrptasin coulys equfermddyinioee gr ovwnsteps and with or without

sele@ich fpﬁ"és%UFe @Fﬂfér‘dﬁlﬁ{ §¥§I&§f$§ sy&b‘ﬁhhs §§eoc\9rﬂ¥r?9ﬁdv\%rf@rl sééi%l)rlm
culture flasks, Nunc nultilayer cell factories,

thropghpkt meér‘ﬂln%?%?ré%c?eépg "‘('WPH‘] é”rpr??mIsmé&%ﬂ”@ELoflt?FeTa””faCt”red
drugs;b‘rakumt Inag’ede&plfmmreandfhtasﬂesofh’ecdmmriaDanfdtd'ﬁesr fongharmaceutical use it

is pri We@%% o %:) \@/%ngﬁgﬁcéé@o\fﬁer tn?ocf&ula-rr%ﬁgg\gﬁgg%g rovide

zer di's osa vessel s I ners.
seleqtipa RE%SISPE? AR Vi De 88¢dsd tp dP"dei’Fﬁ 6 HIE fBIRbBREYFsiret 8P tgntain any
tracdsldrShe amadigtel onal cel | lines are preferably sel ected

for viability in suspension growth in serumfree
Whengtie polyvalerie celslgledgs bdaptieroeths @ppropoateex tditiciectcplengi wdsin be
|n|t|eEE¥@|A’HFnE ?)Bm@:’;\ pB'?/@IOF?&IWLEM&EéIpﬁo&f(pBR/kIXH&IWIIqhé Yelf %n‘khS\NCB)

expression s st em Accor di ng resen I nvent i on
and/iof polycleal aipstemselt P%[}‘ft(pP"GBéﬁ%rUl?eefr?zi‘?étdotNﬁePﬁ@f:ﬂr?/t&}’ BW&PQCWS of
betwedn BheneXP0 ¢S ore Eys ! RMshialleofs- Heltra) s+ jargdrt(ep 1,000, 5,000,

10, O%Hr oLs ol lid t%ps“%F by |§§Ej )@&eb{to#s%&%éér%‘éyjoﬁ The glﬁ’taPﬂe production

timej @da@e@? af h'greﬁétOf pige Pmﬁ@@?ndﬂﬁlt ap e @ﬁﬁ'rﬁ%metdo?ﬁ nﬁ@temtféom the
batch %hatewres@@ep@e@&rem theel ﬁneOfﬂnﬁé%&nélyaVéramrTormél@éLﬁilébfaﬁyﬂ up to
pres si o

I I
thre%ﬁﬂ)}%ﬁg zﬁe S)fpr eclogﬁ\Peqanug?lﬁc\éoer}aZP%g%(rén%ry bee)F(E%{@eredk}rom the cells
anal ysi s,
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arrays or real-time PCR, or at the protein |evel using
for exanpl e two-di nensi onal pol yacryl am de ge
we@bmstissaphor esi s, nass spectrometry or vari OusPCT/DK2008/050116
chr omat ogr aphi ¢ techni ques. Wth these techniques it
will be possi ble to establish a basel ine value for a
or tr}e Sélﬁerij"lg%élt hte rg%ﬂ%tihrg@lt F)Eolcg%l:n?nﬁuag/ Ceul? G|Ie aag Ehalr{gé‘cgnzed acgordmg to
procpdwdsl gnavanby & persdeskities igaueg ertwhretiees @pprlé@lpomrdceme‘es are
listeB BYBWC BAMIKES &m%rbcferﬂlz&gn%ro%mers%laﬁ“bbY&Jn}él)m el Wb E®/007853.
practice of the invention, a range of val ues
Purifidati6® unal rda;gmbhﬁniomﬁi/drﬁefamaélm esmcanuResupsinabdnt shed,
and if the relative expression levels are found to be
Isolagioh oif deectficerotaingéom tuitere prpechatdritois fossiblerusingakeals chroma-
togrg-}H (He\él% J:| tﬁgt &#Eé §|ff@%c&r|HQH§Bﬁ§%QoQ:fhe@ﬂcréleﬁ%H@nQ§&I proteins,

ycl onal anti body The polyclona 1 ne produce
e.0. §iretinses PRECSH A Sy neT awgsqurﬁp@eiqt&bqr@%w. tqwards a specific
ligardngheirote . Pedadies eandids I eph@Eedeadab@s i togndid@iar weight using gel
el
ﬂltra@gh \éﬁ#o%%cqrgghg/ oq' ag(r:]ogég\b F%Eétr%%ﬁ%&% ?hlg%chtangm!c%E {pr@/ghmn)
chrog@mggapl'rym a@é'rrlatlwv P"F'O@Fhréﬁ‘aﬁ?cuﬁ@g p@f"f"@f"{‘imﬂoqeﬁ‘s may be sepa-
rate® @i&/@ﬁﬂh%ﬁi BRBephdbRIy U§h@gdeB|5H'%Ed |ﬁﬂéreg_ﬁb||1 B cHah@e |nduct|on
sel ect ce ed t

chrog’l?g%%?]% oorq agén|RXB(1(1ron§a§o%r8Pwn¥¥llzg8 égeﬁwctef Hﬁ%fpwtty towards a specific
immaAdiipaddigant ot protgimitehaiatios of camiflexeixtwds afrpietginsaingpthus be

acmé\%\aws@a@@w a/onb&némﬂ%f bsm&rs%hmna%t&gra.smg pBh@ned acgixture of
| i nes for @E%e cl onal ell line. Adaptation can be

Protjas faY R 'P'ﬁ'a afaked §$C8Ef§”9a%e i 19h CBIGUEAB IR exchange
chrosek@rsphyrandrpesens ©f siPrilef setadhbige neaysaibeedueotly by s¢m@mtes according
to m%ﬁ—:‘%glfxact %Ht @4 Agod\§f|ltrg{or1s§11§rﬁ5ﬂog% E?g?ngg%}ﬂﬁ}dt%mgbmty using
hYdr@Pthr‘Fe'”F?é?ﬂEPH%FWP@ét%FQ@YpW Hlﬁftrﬁse”Fe Af yeise rcapcenfré\'f'on of a
selecrasnudiact ure of reconbi nant proteins for pharnmaceuti cal

use it is preferred not to use e.g. antibiotics or
Affindtly leerom adeg ramh e timedweitrghibselruegs puriicptiovstdes seh esfanoexchange
chromaﬁ(i:ﬁéglﬁ h@(ﬁ'obﬁobw Her%oﬁ‘segr%eéjel ﬁ‘lQra\flgh 'hgéFrquJﬁag bEQr’?used for the

gro uct does not contalh any traces
purifigafipth p Itgﬁc(po'Mﬁ'QPP'Pﬁéveﬁé‘ﬁﬁt‘ﬂ”@ﬁ'a'l‘a'):@?q TqR; frRm |d§cfeé‘i1’5;§9¥ér6es €.g.,
ascitied fltiide calpjurtoRy dupt@atpRdarid @nem safiihicy gurifigat@n wWiere the separation

is bés?&l Bh% \sjﬁrs@te ﬁt@ a%t@r?h&he@n 9}%' Q’rgaﬂﬁ@ r%%ﬂe@giaﬁ%rid coupled to a

I ona
Chrowlt%@mfamawstw asY Pn%awd (eiIeE) whish offersfigiysatecE i usually
highRiapé &y alat Yodedtraadd BtsSa OhalRetveree. SEbtaﬁcA aHAOorbiietres Stwo bacterial

cenl Bt reteie davd By do g ek Lo b &l pd Phist h ar
immipidzeslefotror eenmpedtor eTily ogeithe aﬂnéca@nnst, arkd vt inggr mdlﬁlc@ulcmrpf

ponEIbrﬁm 166€ng nQEG&Ia@Eesm&ﬁ &GdRrs Fé&l@searﬁlra?osgr%ﬁgﬁ‘gﬁ@&ur‘ﬁ&atlon of
desired yield of protein fromthe batch and

'mmHR‘iJF%’E%'F’(ﬁ level s fromthe cell line. Ti mss may vary
FoIIowwqu,af?m? é{?%rgwg%ﬂrard?%}ﬁl,tdo sgrg?naﬁéﬁ) o%rggr;f}/ steps, geq jon-exchange

and/op by eprapic i atine cb@mwanmecmmpﬁm@ﬁﬂ 0 Tetfeove host cell pro-

teind, @&RED PRRAAK APBRG BNA. May be purified and characterized
according to procedures known by a person skilled in

Gel filtratiat, tas afanplréisatadfn qoew,ichh Gatuse@ntopeomed dsr@smalaat molecules such

o o i DA BRI LR By GBI AR ERAHE B o
the wmdrﬁ%ﬁ[esgjgm 9@]d¢ﬁpa1|s ityPax b¢ Redepwify Euinelygean additional purification

stept pEHOAL tBlred Br@b advePsr dMtibsMESUrftl CHRIF3HRbRSNtEFARdN chromatogra-
cul ture supernatants is possible using various chrona
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tographic techniques that utilize differences in the

physi co-chem cal properties of proteins, e.g.
waledoBassapnres i n nol ecul ar wei ght, net charge, PCT/DK2008/050116

hydr ophobicity, or affinity towards a specific |igand

or protein. Proteins may thus be separated according

nmol ecul ar  we trat

phy 85P8ﬁf%agnrggﬁﬂvnba?o%{e% ﬁ?g.l f6ecwfé=E|tl ggg c&g’]bll{gxtmn with Protein A
and gdﬁLtr@kIthafmgma(cwaanmntoawurtﬁn)\ntdim@ﬁmrdgerapwmmse

alternatively using chromatofocusing. Simlarly
In ogslep fxpass theayurﬁtga%mt P Rfeser a%‘éébﬁttﬁ"ﬁ@erﬂ?ﬁrﬁyfj%rﬂ?b‘ﬁioeﬁ't%?‘“bOdy
shard $hdgarhiy e R0 Bdglon ¢FitRE A€dviyaIhdr lighedr@e | nduct i on

chromat ography or affinity chromatography utilizing
In odtief feepwifz ether nlastet iohartibotieweal thsnadive pé&witl icoronratedyaphyzeedia have
to b(l: h&@l@nc@rpr&gfﬁgw dhd c$89ﬂ6@$|h@%@én&@%'ﬁ%mﬂ%&%ﬁ% Mrmcatmn

roteins may thus be achi eve sequent |
can e HERd@PT 48 of aWéFQ%U@”%ﬁ?W@TWF%ﬁP@'?ﬂ’ion?é’? ?)PE%SE) Ar, alterna-
tivelfr mUIUEtEpQ)fmm‘am'b&Ist‘irStegﬁy inchudeng ion-ekalahye bed Sepaftabrdnteraction

to e.g. net charge using ion-exchange
Cangﬁ%%h&#%graphy and proteins of simlar net charge may

Struggg,gﬁ%gg,%@gelr,yam separated according to nol ecul ar
wei ght using gelfiltration chromatography or after

strubtyieH @@m&bﬂzatwn@spmddmem bfwmbs&hlaataaﬂa@d@mﬁ TcRs requires high
ncent

reso&lftlorqrdnua(ta ?(Q{ht% Xlé)\elX{t{/ 0161% ]grn%?(ﬁlre g%onal g’versgyéaﬁgglgco%ra{?ora) [Ilrad|—

romat ogr
tiongijap Arogeites syerent ngiulrtral’ciOOarpn@ﬁcfﬁnepsh@U@Fp%i@phymﬂelectrophoress may

not EXGRARFERNE %@Mﬂ&@ﬂi@ﬁ&\&énu&%@mﬁa@m Kﬁdivfbhﬁﬁaﬂﬁﬂbb@% TaRdimen-
ati o ue
siond) Hoh o T S A eP s e A O TRty v b Mgl pmeex

protein dni¥wiResf folbawedi Hyf reassrepegoumates (M8 )@r ligeig chtoemtédraphd, (LC)-MS
(e. gg%%te&rwcg)u HB- Iﬁxlﬁﬁemﬁ:h%eﬁwﬁmﬁggep%%tm orﬂma 'bgélg ¥ra protein’s charge

I fication, where the separation is based on a
and magereF Breyen yeaiFLor F‘k@‘ﬁ%‘@?%@eﬁ“i’%%\‘%‘t@i iPfiggcloggang monocional
immapegiotulie il sgantacpusl rowder ahshmehed b@ﬁmim lemigaEtons XGhromato-
graphgI t%éhn%:@@% |ﬁrﬂ>grtrcaﬁr gapﬂ%ﬁ'ﬂggd L(\f\’@&ﬁﬁa é:grﬁ%Berg }og{zatlon MS are
'ncrqa\ﬁmé'yéem&?lﬁpéﬁfd f\%mm@alvptsafépmpw @ﬁ@F'C}?rrﬁtXélrﬁS GC-Ngwpas been used

for th@emaeécttamzaeeh br SBRéARGRI Mt%@ieﬁsrhe%\g@sﬁ 08 ergfcbimBieksamples
C re | es an

fo
reqwr Ir(T refgam]gg)lpwler %fftg(ﬁ hrsog&\q?%Pp%Wt%u\?mﬁhecanabe obtained by
sepaa@tmnl i &é dinssnsione (ardnerg). fuuch fan @apioeen ofuipiod hadedwalion-gGhange
in th@'?ﬁjst' ctlrﬁer%r{ppéirﬁﬁr%eé'séd Bﬂés\é%md?ﬁ’a'iogﬁ'ﬁﬁrw &? h?&‘@p%@h%b&ﬁn) in the

urification of inmmune conp exes. oW ng

Secoﬁfjidi’ﬁ rﬂ?”d’rﬁ’F'B?ﬁi"ﬁ’c?ﬁF%lﬁ%EP M3ownst r eam chr onat ogr aphy

Func%o eDSh, acgenza(ﬁn exchange and/ or hydrophobic
At eraction“ent onat ography, can be perfornmed to renove

A pom%%alcpﬁ'l)ﬂelrpéaq fBleéﬂa%wplc% S@K@a&ér@}e@'f%dﬁonQQQh% cgﬁ,:)aramhty

tration, fina Url i cation st ep, can

St”dteé "Y'té‘n%)/é'oé‘é'rﬂr%ﬁ' sHth %PSF'EE'EM tewardsdhe é@“ﬁF%‘?tsorMm"ar activity.
Suctottheies agrgbe gat@sed anditroraanadies it hisosanpl e i nto st orage

buffer. Depending on the source and expression
An ir(l;@)iibrmft,lmqgiqgahcmamlyerib@tiqm@f@g:g)mqpnalcﬁntihgcuwmlIcaﬂqr example be immuno-
precﬁﬁgh&rﬂ RARdh |soé"ﬁ|bf1|'y%§&d|f@:nte§ﬁrﬁcﬂletf9r ﬁféhaln%){lﬁcgl Q@peﬁ%ﬁ' &r@8rget anti-

evel of antib u“t% g% ro(gchrom |nteract|

9e”5cfﬁ?r8ﬁﬁtdﬁg°F5b’ﬁ9te6r AYER ANGHEHFONERTSE MAD rﬂFh%[rtSd}r‘l’ﬂh@S such
as Sbeep@EEbliowadsghrotem <teintnigriaboroassia Bitie, BiladresitainiAg anbliotin labeling)
and/gﬁnfwrlr1l.|p:|<5b"1’t§t'C|%1 |f:t§ Q%IQ% @&Qé‘c’anﬁ%ug}r‘trfkfam&éhts' bé)dér?dsthfug’ evaluate

erapeuti c Us f1cat
somg pf fhe fH?%P@?'dﬂﬁP@r’E‘?‘?’a‘if tE\‘F PNiRoRsEr Althorak HES pYstRpel QS’ﬁ&POt give an

estirasteiod eynumber of antibody molecules nor their binding affinities, it provides a visu-

37



10

15

20

25

30

35

share the sane constant region of the heavy and/or

light chain | n order to purify other classes of
wa@eioshesddes, alternative affinity chromatographyT/DEAI0R/050116

have to be used since proteins A and G do not bind IgA

and IgM An immunoaffinity purification can be used

aIizagigiqltobfl"{Sz 8§§§ p%?ém r?:lgltth% ofv%?ﬁatynuﬂsk%% @gdscanqlﬂ(gwse be used to
monfiar pdtemél dibfleresicesaofee estibiadids yowarg anbaersxtireaintperignef the clonal
dweFBka SRRBHE elftessi@rblogfiscan be enpl oyed. Structural
Characterization Structural characterization of

An |rﬁ)0||vy¢‘d1r(tﬂa|hal RRAME&kRStBH 0N a 8lyabhal Batb®sy @od fEFrCB&mme be infection
studles r|1 E%Se(hleggaé%%@%ll/gﬁrcélo% adnu18u teo atnccgrsé: %ﬂ:{) Iee%( ¥eF9eddW|n1 a specific
virug, |t@\M@rIdS #pish Garhsongariiibagy @Qﬂ befehldlEV%l@w@nThﬁf éwr@&tthlgfethe in-
fectiBR ESHTBE PBILRBAWIIOhdiBARGLA@BRATEST the TR CIORAI dNBYS&y.

sufficient resolution to differentiate anong the
Therapélitici cdo@bsiasrsi bodi es. Two- di mensi onal pol yacryl am de

gel el ectrophoresis (2D PAGE) has been used for
In apeobpdimegt ofthe dmghiéon, gradieenaceniisel gerpgositEinl compdsipg armagenbinant

polyégr%th&EﬁtsEDéct@W@onpfhe |h%nGgIBMI9r§@|EQrgfraﬁmmés (tlaeivdRgredient is
eom cs). 2D-PAGE, whi ch conbi nes separation

'”te’Zﬂ’?diethBé%ePE“‘iﬁt %4 pber"SE‘%‘?rh@? ?ﬂf?&‘ﬁ@é" ARE"Heds, has
In agre(%(\a/rerg ona cPrgﬁ%toorf tﬁ“ er%ér?c%vearl\ jon gch? gﬁnrgna%euty , comd:)o‘5|t|on com-
prlse§amft§flc@'§b'”&ﬁvﬁ@h@fona*tErnt@omvmlbh@)sfré@jﬁ@tlasﬁm agtiverirgredient and a
phaﬂHc@u"@:%%é@@BﬂaSlete&@F@hﬂUeS in parti cular capillary

and LC coupled to electrospray ionization MS are
In ahdtaére@siengl ¥ nbedingnappihie @dedeot int &r@ioanade\ttiasmadeuticirpbreposition
comgﬁsg—:‘?s Iaag'tg(é%l%zﬁg tg)%rycl#?ﬁ;all\fsceﬂ ?%cr(]a gﬁﬁ%gmdgcgétop E}E%ment as the active
ingrediItywaf @ RiprgeytiednpreRrtabimpiciPientequi res nore

resol vi n%?gower of the chromatographi c system which
The pha{mMage 5P L5oRMesHY S Y IaT ATGsBH T ”tt'\% 3R PREARED k2 gyner known
per s'H)If(Bf)eanlplEh bameapp boankerg@ubiddidse vibws &dpaifising nmiekg hgrnageating or

d )

conflaﬁmh Jor%{egpeﬁ h{@ﬁ%{jﬂgc&ﬂg%l c?%%?%?%rsgﬁ%f’%en?r?wlateﬁ according to
conveBEYHY Pbﬁ'rﬁ@ﬁ%ti%ﬁ' Fb"B‘ftICérﬁ%el f9r %’@Iﬁ‘b‘r'%d” REMWISLOT-URE 5iCi6AEq and Prac-
tice @F&faatﬁta@,f@b&{ dzdm ofl. PM. Yehed1a) ZGUDQLﬁbbihc&aWHﬂé]ﬁs BXRINNsE Philadel-

b Eact erl unct i onal I ough, c bility
phia FA n%cloP'e flg a(_r)nr?g Blc;aoltTéc noTo\%ly %d Sgergc)vya%rgncktand J. C. Boylan,

1988~ éﬁ%ﬁ d@art?%@eblaﬁfeN@\arYQ@t Ny a similar activity. Such

studi es can be perfornmed in vitro as well as in vivo.
Solupipns 9f ¢ priy g et Fdnand 8IRa FAPERY PEaf G RSRGFIaly isotonic aqueous so-
Iutlopﬁbymspﬂrﬁﬁlorﬂnﬁﬁehmd&rabﬁ/lﬂsdd;f i0beiay anglikte, lier example in the case of lyo-

ph|||%e(5l W%QES E ?136 Tise e\[m% Igécla/:esfn%e@%rgct‘%l%nﬁségﬁgééth& \/¥|th a carrier, for

examplg@'p@nftplofﬁr@pqd@llg&np or m@@onsgy b@@mﬂqqgmenor to use. The phar-

macétﬁﬂ&lﬂ@ﬂf@@‘t@hi F'htav 6B s\idrﬂhfbinrﬂl%r rh@F &gt SH4E BxciBAt, fb‘ﬁ example pre-
staln

servgaﬁseégé eirﬁlvheéﬁ%gr %q/gt ‘%F"a‘(b%‘% ?gﬁaak ng?]lé?c@sfers safts for regulatmg the
osmbmmmlﬁwlr@amd/ngbuffetrs,l@d [Pos Biebhredtim a degnaet kreawdh rAnaat fiof gxample by

meaff bt @R0SntRNEN d|S$@Nﬂ19té}q§op$%§4n5@)“&e%l’gsaﬁdﬂ%lutlons or suspenS|ons
functi onal ,oro erties of the antibodies. Al thou

t hi
maY RRIREEE Yoes thutegisid SHRSTRAEF nUCR 3 FO1Ha CﬁEPﬁfS‘é'T‘eR%V celilicse, car-
boxyamdthy cediylos®)| destrbe,spanovinglhgislidbhandi gegatak. f i nities, it
provi des a visualization of the target proteins and
The {riieesion liemBeréddnsiace PREParediis cyaseayyl neaimer Lkeanistsilcheondiieds; the

samE‘éppIies also to introducing the compositions into ampoules or vials and sealing the

containers.
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noni tor potential differences of the antibodies toward

antigens (the integrity of the clonal diversity)
walosngsishe expressi on process. An in vivo funetT/DR2a008/050116

characterization of a polyclonal antibody could for

exan‘pl e be infection studies. An experinental aninmal

an for exanple be in

The B ER Rol R TP Rk TP R R aPYRI R A fpsgPmately
95%haseferebn fowv ebrypethateTtha0Wagragerokinatély OR %, laetivening redlt%nbn

Phar?r?a'&elpcﬁ:af Mﬁ%‘s{t@ﬁis %cb#dﬂg“t@'tﬁ@ﬁr@eﬁ%ﬁwb@ﬂ@lbe é‘xa@r‘plé hr? unlt dose
cl onal anti erapeuti c_conpositions
f””keﬁﬁ‘ivfbﬁ‘%ﬁ'?e E?Fmt‘%ﬁé‘”%ﬁk}'éﬁt‘i' Y, SUBPISHAT TP CEAFEP ctaP'ets or Caps”'es

Thera? r[?%sl,llstesl 8,!’1 thé co rlssll!/or}g cor Conb%h%airqte /grlvy(:l onal
SR s Ee el ot noIo ul'rn super famly

The 9§ar¥r¥acé’t&tc'alvc_%rﬁ d'&%ﬁgr% gd%rd' n% HOQFI@BI%%QI’IJIWEHE Br@ n*ary%tlﬁg@?or the

prevention o di sease I n a mamal
treaES‘i‘f‘é‘fte?rF‘%'kﬂ’raér?Bd’dlpﬁeé’ﬁf‘t'?ff °ft%@5?ﬂ5%§éﬁf“qrfﬁ0@ nPiSSﬁ‘feS fippk can be
treafeldavitrame wréseal predMpaSItital @Bmeo4MtidHs i Se@Sdeccahedrpibdciiaui diseases,
mﬂaﬂl%a}fg °d“s%'tas£”én§&g3ésﬁ1rmaa£‘r¥d[ (ptﬂglyrefsﬂg ?a%@%se%?e Q&o%r%bﬁ/eedis—
rmaceuti cal l'y
easeéxﬁqrﬁ'f)@ﬂcu'a'l d'ﬁeaéﬁ%tq'ﬁ@ﬁsﬁr'@#@@Habm%ws®#%m¢@@'ic and endo-
crind8ie&eRBs, thaMeBhtaoh rdiftioRhaiBERYFCiteg GMEPOSI ti ON
conprises a reconbi nant polyclonal T cell receptor or
One Bsjp=t bf the pegxeot inferapment nashdder distaseardangereda@atioratiwh or pro-
phyIQx 9“@54@9%% '\/\fﬁ@"el ﬁ’ar@gﬁ&'%@@n%?ﬁtxﬁ'tﬁé ?é%mb-ﬂgﬁt poncIQnaI antibody or

ceutic onposi t sent 1 nve
ant'taw'é fmgaqﬁaF @&dmﬁmgew&n He? fWHGRASRSEF éréEff?CSi“e éSE‘&H'Eﬂ @ th%y
recof®afaat pdly GV ekl ARabtofbiST 6diViebehtod fysuphdnt iisSad@nistered.
m xi ng, granul ating or confectioning processes. The
An aghidiona@eprd ofitheqoegeosinverdivg isrtne Use of ereapingtirgaht polyclonal antibody
or re%%grn‘éhﬂgoh}éﬂm%f)ﬂé@ We'c&ﬁé# orﬁpﬁn@m@s‘%ﬁdn@@&m@{ &Ct &éﬂere&e?p%@rs for the

for exarrpl e, In Remn Sci ence and Prac tice
prepafatpﬂgf ﬁﬁevp?%tdﬂqqfOEHwe) reaér@enl;apf@see%qﬁ:ﬁg}eétedim@a group consisting
of a kanaet, rbabfiectitin, bh atfaménAtdlykdistase, Bini diladg) agahina or Bhea Rebpiratory

o YGRS ERPE A SRS R Ry s
diseagavin Vst fentrRiyervasis| sysiegn s oetabolie digepsas @niengrEie difeasegngansplant

reje@lof DafdISRREBEOFYegnadiagl. especi al |y i sotonic aqueous so
| utions or suspensions, are preferably used, it being
Diagpostki Usk @nd eoviraxamyd/ @eteatitrhesecase of | yophili zed
conpositions that conprise the active ingredient alone
Another erpediment afithérinyertinnris directeédio @xgnepliekitandi itIfor gnyfronmental
dete%&&hus‘é@suﬁéll%ﬁn&ho@k‘épﬁﬂﬁé fH28e kids. s REQABIRE B el PEsehPinvention

ti
com b2 1oL B oD L S B B e e L e yertigagica protein
maypredsEacttitiv e sictestably Ibba or son-lwdeled rigr ramdalog! detaatisn. fiyiabegjed, the
pres@%@&oﬁn blﬁg'{tlbgblcl'oﬁgrpﬁoteﬁ%gé bé Qhadd&d lél s%Hp@stB@ct@oS%h%mmg

pressure and fers, are prepared in a manne
the ‘I@Fﬂﬁhﬁ“%"eﬁ“'esaé‘d tf‘%Preéi%?mré‘bB‘iﬁcﬁé?éHhe Igiel H‘tﬁjr‘ﬁ?éﬁ‘w’ihied’ﬁ%ﬁence or ab-
sencdics sttd tardeg narleduleophie barsplago pe esesisresy bd heasalechf bodily fluid such

as b%gh ugerlﬂ)rﬁyplggmaS gﬁx%f‘ﬁ'd émgmpmér 895@5# asﬁon mammdallan sample such as a

I ncre ances, SucC
same'arfm%ﬁ@\hsﬂna@mmﬁ@g@e SUsaPHEk g g/ingel santaseiaant. Non-mammal-

jan sﬁﬂ"?ﬂlers?ﬁay POl YteY di d‘l%’érﬂibhfa%lhﬁc@@@a@lﬁ - I@bél@e’;e?h@w encompasses the
L nNjectlo 1 ONs e I cus mar .
mea 'JﬁWéJPt ?fp{aﬁ?c%{aélj?rrgg Egﬁ%ﬁotﬂ{) gabni]cﬂ%g wherein (t)he re¥omb|nant poly-

clonal protein is used to capture the target molecule.
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sanme applies also to introducing the conpositions into
anpoul es or vials and sealing the containers. The
w@basmesast i cal conpositions may conprise fronPCT/DK2008/050116
approximately 1% to approximately 95% preferably from
approximately 20%to approxi mately 90% active
EXAI%’IE% edl ent. Pharmaceutical conpositions according to
I nvention may be, for exanple, in unit dose form
I i.al [
Tne FHGRLE e RpleE TSR AL LRFRIM e L e o RBES O o ene
SCOpg NY¢8IeE- accor di ng to the invention The
phar maceuti cal conpositions according to the present
invention may be used for the treatnment, anelioration
EXAMPLEPT evention of a disease in a manmal . Di seases t hat
can be treated with the present pharnmaceuti cal
DeriCAIBAQS ICHORS cioned exheessmgCeitibodiedf ecti ous di seases,
i nfl ammat ory di seases, allergy, asthma and ot her
Exprees@i veatar y di seases, autoi mmune di seases,
cardi ovascul ar di seases, diseases in the central
The &y PEUISSSEYISHeEter UpRst 'alsBPWEIndné"eRdo crine di seases,
trang&l antation rejections and undesired pregnancy.
The Bife SXEBTAN WY fresioM8dR A [ %nt i on is a method for
Ce”g})ésease treatnent, anelioration or pro phylaxis in an
imal, wherein an effective anount of the reconbi nant

The 9(9‘ I)ﬁ%l LQZ@@I'S @E‘ér’i\}éggé’oiotrhe WFRQ%XU\?J@%@QF I|HeSDG44 obtamed from
adm nj st ered a furth Pect an effective ano

Lawggncg ﬁ@%%&GW%H?'Vﬁéity&ql%ﬁa laple fpm Gi B@e‘fﬁt(ﬁ 1@13'[014) DG44
cellsoadrk traasfeqrbd with raa@inor the EBENtansiet eff tad .adé&movadstytpeenal

n KR at of a
NI )
atgagpfajRtfabFra Featd IREgP 19tE e g R #2810 IFFOEABETITEI 99 Fcad FrO plisBRAdegItactggcty
ataa&fctc&-ac@&EﬂagEc%@cﬁ:@bﬁcéccfa&&ctfch@gdéf:@ﬁétﬁ&Et’a@a‘tgﬂjac@gcccccgaagatcccaacgag

gaggrclg% ’c(?:gcaF&P&thcc acgc?%%?atﬂﬁgéqggp c%%‘gﬁ\gggga% gﬁc %ac cact‘t(:f‘&c Iqccggcgcccggttct

(0] n Sl
ccggiepddg mizﬁtcycgapmmgca@ﬁcmlag@\gggagcatégqgﬁ@g g)trttctﬂtg\c@paaccttgtaccggag
gtga&%%f&tra@&e&cxc bé&@é&ttcda%@@'a%‘c&ﬁ;lga%lacﬁéﬁ@@ﬁda@@aﬁ;ttt@t@ttagattatgtg

aut ol nmune sease, a cardiovasc di sea
9agcd‘F%Cé%%géa$9r$ttt9ﬁ%ggé%ﬁ@éﬁat%éﬁg%%%aagaﬁQ%accéa%?%t&qtt&g ctttgctatatga
ggaciigedEsgytttaintaeagionyightg aticslgagefagtacanspégaatcggeg @tjchagacctacccgee

gtccl%%gatﬂag%&lgr:t%% %eg%@%¥catgc H_;g(t?t%ég&agﬁﬁ;gao%?%g%ttacgo%atat%‘égtgactccgg

nvi ronnent a ection use er e
et RPEAtR FOFr g A9 AR €I L B9 S I B s RGE PRty ceigpgepttegtpggcategecag
gctgejiabtigeatoayt adttgdabaghy@igddsmcastguedttgagsgtadbdedcafgucataa) in the
vect8||5[{)/<_fﬂ)q&At3hles a|§|#t \§790Kid %mﬂ&g nﬁ ﬂ%ngﬂg tmﬁ V\%\: eg'eq&ﬁ d W|th Geneticin
i"on po? ycC ot el

'reco ona
(Invisiogpak ch @@é@rttﬁtlﬁg Of 60q h@/mln/&féeftsek@ﬁtiqmﬁh@weﬁﬁ\mreusrngiﬁaye” cloned
by Iih@cir{glahlﬁh@rddd‘érfelﬂ v@réi@isl&?:ltf@bggrl\slaa@%'tio@bf peeNnap@heged @hproved
oo BN e bR Biah b o o P RISE ngose). A snate cone
shoveegingyl expsessipedevedinghe trantiaintriisery thhewasingebvatdiyex (acer ahd

comBQ‘@d (2] ﬁ'%etﬂﬁl%n%ctégm‘i%e@fmé hee hth&lsed BEirealH IEm |s no evidence
resence or absence of the target nolecul e.

The npl e
of aﬁtBa'B@”F%%‘b’étéoW %é'dabes%‘Hﬁdebyﬁe'%Ba“ P2 PPFG'FHI'a%E'ﬁh%preSS'”g
sub-bloo@dn eripaIgonp lbasoraedsptmsthblé lttainsfectoprpdleasd podinehodied a 4-5

time@ i &?&SH@%L:% I§_m5rﬁ §rlé8 I?? a% Vi dsﬁgp D%4£1rc8m @ This clone

nvi ronnent a source S bori
(terr@%ﬁ‘é‘ﬁ@h‘dﬂ% Submﬁech@mwn %frpeg@eiﬁp &8 SkHRle w@h W&taécf to ggnsactivation
of tHRrCM\O plodiBtdrairestoedt &xlpredSRn).| bel trdrdRa¥dton of OIS RSoter was

not rtnggsured, but the clone nevertheless showed stable high expression of antibody under

the control of the CMV promoter.
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40

measurenent of refractive change in Bl Acore upon

bi ndi ng, wherein the reconbi nant polyclonal protein is
wased/1ssa3xapt ure the target nol ecul e. EXAMPLES A¢TEDK2008/050116

followi ng exanples illustrate the invention, but

shoul d not be viewed as Iimting the scope of the

Ant ntion, 6!}, E 1 Derivation of CHO cell clones
nfé@g}g/;regg elsﬁﬁn 8RtT58di es Expressi on vector The |1gG
The SWO%Z%kBHgséf&p%lggml:dg'%g% v?ler%:?:g rchEdFa‘sgsti)%\?v&é??v If-‘gr Lﬁ#urposeG

Sl on vec ure 2
d'ffeéfélt lantipqsies fireger @gaingtetifergng WC'Bﬁ MiyE SEERR- qﬁ@tﬁﬁ‘tsl"‘(ﬁée chosen.

TheyOhereCbenl hateudohén ebthannesd af\rdwrtrha&wema febras inion exchange
Col unbi.a Uq(lver SI aI S il abal om G bco. cat

chrowé a|:61]\_/ rt%_ﬂ%ss eeI 5 d\(?vrgt}fg:a orna%nsf%uape at|on hn mmebR{A ifferent
antijagifest Hlee q_rg@odléﬁ &disrtpsef i mpq@gm&ﬁT/@@ZQ%ﬁ@O@SG filed on December

4, 26062 9188 tAMAb@Rogak PrUsNeBIm B1a&R $BIyeIBn & Qintibod3 I fbRshea [FAvo
zoo?ﬁggegge: :
APYaLe M55t at ct gccacggaggt gt t at t accgaagaaat ggccgecagt

ctts%;;ng GG $Haagaggt act ggct g
ata E@E qggg 6gttttgaaccacct acccttcacgaact gtatg
at ﬁq@@@%g@as@@@@ﬁ agat cccaacgag
J28gRO0D BE gaagAbGL baE)CcCgact ct gt aat gt t ggcggt gcaggaagyg
«at 5gmo02-308 ¢acid dtdxs@rcggcgcecccggtt ct
< c§yagoz g6z t{darcdit-¢g)ggcagecccgagcageccggagecagagagect t g
ggt ccggtttct at gccaaacctt gt accggag
t gat cgat ctt acct gccacgaggct ggct t t ccacccagt gacgacgaggat
19G §eladagggt gaggagt tt gt gt t agat t at gt g

196 JA0 FeauACOD ST oara ety ep il Blates (FRREST RUREPRER coatea
withggacattghggeatgi{largbctAe’y0@)ct tivgidotygaabetigagitt sgagies egd

stan@%%?gﬁ%%m%gr%%g%étl%E&g%lbody) Detection was performed with
cC aaaatggcgg@g{gct at cCt gagacgcccgacat cacct gt gt ct agag

goatﬁlltlgl'&ﬁ%rh@pg@ 3pa§e@1t’gqjg%tlv E@Qrseradlsh peroXidase (Serotec
STARDOHPY.Ct aacacacct cct gagat acacccggt ggt cccgct gt gccccatt aa
accagttgccgt gagagtt ggt gggcgt cgccag
Trangfecigrryefdditt el gaggact t gct t aacgagcct gggcaaccttt ggacttg
agct gt aaacgccccaggccataa) in the vector pcDNA3. 1+ (Cat
ECH bOUE D G Caar B GBH 2¢ PO PO vk el it I 1EM alpha
medWint Ritkc@netoLdes ((rivl'tVdgTeh QgeEN). 2679 \maﬂwmtfétat taseim 3ECs)
ctlonthe cells were_ si dw'ghe

(Invp%geré)d V\@ffmri arm PS1 ron’als?ed%ngothe c&lls were trarnsre

n 65 were tested

1 QB%@GII I*u\é@ﬁééy@ n‘ﬂ&e& \Wﬁh @’(_VprQHEHCQ'E n(dd%cfi\éeg s medium and
eX BliRa t8cubYtelfbPOHiRH: rbdrARSheGhiugh W th an anti body
P! 394 of ekpleesith pasvRY)is addesi ng|the Bli0RENGDEMWR 0B further 15 min. at
expsces sdroperbteel i n the transient assay that was
4 nffhewediskayded fatteare!l ofituBe Baskpared to t he
On thefallanibetloy e DEAUTCeith transfectiomheadents warsasdireepr @xbiflosk was

Wasrhe%vcﬁlce gﬁth@mﬁyﬂd@%ﬁ‘ﬁ%hgfme@%u @\l/l}’gﬁ(fu@ﬂé‘r@ttgdsﬁa‘é@} w?am 1§%dd|alyzed FCS
e C e yseec on O artil c r

S AR D et o he Sme mecLBa ke St et

metisdtedxbie dtraacoatanttatiom of 2 @Me Eoleavimothissthe htaseon avad cfargedribgice a

increased expression |level conpared to the wld-type
DA4 cell line. This clone (terned ECHO was subcl oned

Aftef Y% @@ys&HQ cellzRftE e ptifiz8Lasd At s WetdtrbR@atdl tohew flasks. After a
furtgerrgndsaeg%# ?ture the medium was changed and the following day the medium was

;-'gfgéaneG (Roche):

wee

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
cell number at the time of harvest.

41



10

15

20

25

of the CW pronoter (inproved expression). Actual
transactivation of the CW pronoter was not neasured,
wheiostida3x|l one nevert hel ess showed st abl e hi ghPCT/DK2008/050116
expression of antibody under the control of the CW
pronot er. Anti body expression plasm ds The anti body
expression plasm ds used were constructed as shown

above For this purpose 6 different antlbodles
UIICLalCU (galllbl UIII ICIIL VClLaLaIIII VIIUD Dullcl sl
protei ns yerechosen. [They were ch )S@@||b]@ﬁﬂjé$e ba cpﬁo%%cnv'ty’
Amigradyas @ very characterTegeigGrofile in jon ekchiapgrems per
chr omat ogf aph i ng |[possi ble an {denti “tPcati oh aﬂ;‘(ﬁ per day
quantification in mxgs of differept antibodies| The
Syﬁmdzo@yy €% (di 3@g5oSed [in coggoendi ng PCT/PERZ006/ P0068qQ;
| ed on Pecenber 4, 2006, titled [Anti-orthopokvirus
hmnmman PORYG onal| ant idaoely™, publi §1igd as 13.6
2007/ 065483) were: Sym002-037 (cl pne 002-037)
SymOBIUZ5I86 (¢l gna 00Z-[I86) 5/5yn002Z2] 235 (F5one 0OpPZ- 239y .3
SynD02- 286 (cl one 002-1286) SynD02{303 (cl one 0p2-303)
symomR02s6t82 (cl oy 002-1482) 196 ELI A 1 ge.8as nepsuredz.4
by sandwi ¢h ELI SA. Brilefly, 96-wel| plates (Mx| sorp,
SyMideR) 30%.er ¢ coated wi tH goatianti-hliiman Fk4(Serofec, 12.1
STAR106) foll owed by i|lncubati on wi {h sanpl es ang
Sysic2d4gd (puri ived human nonzxl onal | gGi2kappa 13.6
anti body)] Detection was perforned|w th goat

TabbnBi - human kappa |ight chains conjugated wth

Cell Mn’ge}g@CﬁOQWnp@’rlmqi@ag@ s(pgg'fiq;m;e@gla@j[‘pﬂc@ﬁ%s of transfected pools
Transfection | s were seeded in

For t‘T‘SG’r‘?q”éE%OfaSt'”gée G%hg,‘i’rte_\? tB‘f C%'strot*‘f()’o@'sd’%ﬁr? staned fpr sysface-

associatddEMtiabgphandnatheHae Wsdrtednite | smose O steé kontbinimaBEHYe ECHO-cell

neg%edﬁ%;&%%}%ﬁéqhggd/%(g‘% oqlt?ecga!rge %%EMH%‘ \K/ 't:@ c%neqiﬁioging.

Conu&e trogen rom seedi ng,
Briefie tee stelmsf Rietosel Wistds f@@g\én% (Roche): 10 ml of
Fugene is mxed W|th 490 Dul becco' s nodi fi ed

Ea ref‘é's ]i‘% 1 c@bﬂ?ﬂ (%r ncubate for 5 mn.
ro m%" bl 5 et gmakasntadded

S ®p + Jjn room
te@peitﬁ L{:reﬁs Wi @t’?(é 2 ednt 59'1t <_:JG & i_tliEr?Beckman—

f 1 askcddnet, t@1624) D : dd)n 1 dveu e Hr)\b)’\ilcf ells and incubate for 20
transmmc@qun ErRB@eKE S was aspirated, each flask was

washedaoneds witdins2 mi Fats M ehpha msdl um (w t hout
nugl eRrsustes) tailtHhx 109t inalf ACSERBSFCBNn) | nvi t r ogen)
( MBVeAgsheropidamdiodideniO ed/ntlRelane nmedi um was added
A preRRj Rt asmet @nd cells were single-cell sorted into 96-well plates (5 plates per

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

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
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:
briefly, 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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met hotrexate at a concentration of 2 nM Fol | ow ng
this the nedium was changed twi ce a week. After 15
wa@l2o08/144183 cel | s were trypsinized and all cel | SPGEDE2008/050116
transferred to new flasks. After a further 2 days of
cul ture the nedi umwas changed and the follow ng day
as I rat ed the cells were counted and

AdabE,Bdl UM vas '
a%t%% SEHTYTES 5 egs%gguqud in 1gG ELI SA. The results
R t I
CeII%&e%R@%aEQF\H—%% gﬁ 5 gMUSI %lje éeﬁﬁlf@e% ang r%%’ ?én%g_d #F10 mi
Pro Sterth”é f'@le W%é?awaf@}’(b Tf@e e@'Iﬂ We SGWF‘éferrF@@ et &plt culture
tube@f(TrRM Bnitzedid ) Spe Gichibate® 6h bighaer P GV el ldtarhﬁrfsesoxﬁere counted
tW|C(ta [ 6\}vnesér< %C%%g{c ool %’1chorI tre@ew 8 %%{Cé 198, SQTLO S P?l & n(':ile for the first 2
conesPece It e F§"Wer & stai ned 1 of
weelsq) rof &¢ B3 t@cdels 9@ rah&fwtdaayerawdmgumgp@ A& 4-govaess dpyitlipg time
for rékt WRhés WE@teﬁ)%rdéth@B"hPQ a0 QMEEHE saht it wahEdHsideRRdhat they
‘fd‘?c'i’ %I\/El\/al é and 50% of the same nedi um w t hout
Wered BFiRFYY: the staining protocol was as

At t?‘ge Jg!d oﬁlb%g‘dagg%ﬁlonspeﬁggtri rééﬂ? ‘/\IQI!"._QZ%% fe%dogc%%%%%zgn dg\}vrp%t culture

medg@En WEh 1P BMADRng usebr gxrzrewrawer'@ﬁﬁwsemw &ﬁF'OW)
4. Wash cells in 2 m sterile FACS PBS (PBS + 2% FCS)
(5m) 5. Stain cells with (Goat F(ab)2 fragment
EXA@B =human 1 gG H+L- PE (Beckman- Coulter, | ML626)
"fufed 1:20 in 100 m diluted Ab/10 6 cells and

EXleegg;&pégp%rlﬁ.]QHBZO mn (4 OCin the dark) 6. Wash cells
twce In m FACS PBS (5m) 7. Resuspend to 1-5 X

To téé@/@%rﬂbodlﬂ‘bgﬁpﬁﬁ iRBf (Axdd c&ure@dﬂeffoﬁ@gmeﬂurﬁﬁﬂrdﬁmnl& of clones
; r oper e was se nd. cells re. .

wer Bielired: datea 0 PR or A5 iRy FelaiPGuST sefed fuing e was

takearntp [soujderatinmig the PASS- fuskiale( Barkastakirctoi matom Flongsf wigr similar

doutRB tPRd. MRb&ltNerlo WRRK warl hepyrepe | nspected by
m croscope for the presence of single clones. After

AP Pr@si 116 i lec B edessw SRR Radi M Slofid RMede] drgibvty h a

Si Mt & Clcotienenpieee assidyeehchantibedy a singl e dilution by

-ELIV$A7aﬁndz therse dveom usdddoedcBAantiaddye and vi sual

ﬁﬁe&t 3 ganest werhaise@fadr saghart|bedes representi ng each
PHBUFY! FuBHeLIg Eloaes Werefused . con e 2eioddr e. O one

C'O”\‘R%i"’éresr@IX§€F%H“a\‘j§heh@”WP%rdlélce'lsr@Bré’é%ritkS‘ﬁ po ey ﬁfﬁﬁﬁ%ﬁh antibody
fromand dmiephainstgtyitetianbioned: totdl huabsedfeetd ianhé efix.ant i body

expression | evel. Selected clones were further tested
The pxpegimeak vas seifomedds a9 mlisuiterteltybesqasl descriperd én exaenidel 1. The

medﬁd’ﬂr‘i Qse%“wé/@rbcr@bﬁﬁﬁ@tr%%taal:uIﬁM@dolhﬁ"\eg W Lk |Th€‘é§(ber|ment was
wer e dead gﬁ Eé@éeﬂnts were assayed b
o)

Startﬁﬁdv HeSGR IRy OB 1° 2BEHMar? GUH WPt cg'é'Fe‘éjctlf’é?’d3*106
cellsfper nadaiot atwesk wWith Sarddrdy eeersals.p@msiaomeek samples for ELISA and ion

exch%HJ_:jé H(r@mé%%p%iaﬂgwéié’ wefd ﬁé%rﬁ.rﬂ}l@ f§§f§9%ﬁ%§%r&&\lk&H bR day 4 and

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
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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Cells were trypsinized and counted. 5*10 6 cells were
centrifuged and resuspended in 10 m ProCHX
waergmfisee nmedi um (Canbrex). The cells were PCT/DK2008/050116
transferred to 50 mM cell culture tubes (TRP,
Switzerland) and incubated on a shaker at 37C. Cell
d, tw a week and e
e arggp s g PP 58 B RSl G G e g wien
tendehey toivegls dagimkis)some roiged. 3*10 6 cells per m (for
the remaining period). After 4-5 weeks doubling tine
Analygs ordg&t cog1neRES wer e appr oachi ng 30 hrs. at which tine

d d that th d
5128 e i e R T e e gt e Slect Sure
coluper(iédHeatiecace)l Mse veduren ass awpeitbdoyitiELD BAPBS pbiZEh add elutedwith 0.1
M gI%i'rI}é qu 8. f@sddéégﬁ dttnl tﬁg%%g@@'d Pb‘(ﬁ%@x'%\lfo@ém %@érﬁ@bgalalyzed

experinents (s V\%
tW'C‘Eﬁﬁﬁ' ﬁodﬂMé\%Eéﬁorfﬁ'H{'T\E’ qegtqt%g[rl e APHER!] I@(ﬁgpnquggqqu {gpermined
by nifastfingetie @bbdrodires a0280 nhong ti ne a nunber of m xes of

cl ones were prepared. Based on countings nmade duri ng
60 Hghle Gadxpiratwasriogsedianth teuleakneptiionrexapasge edenn iPalyGat A (100x4, 6

mmc?ﬂﬁ q@b@‘)& @Rt @oI\tht(te Tﬁéﬁo?d%mﬂl%séllma@bygaﬁﬁm\ﬁ@s rta@IEPrﬂ"from 150 to
P ar do %

>00 @”“f‘n”i‘@%‘”vﬁ?e'?‘% ﬁﬁ?tébe‘aﬁ"écrf 0 b‘l\/fe)Eé‘é alﬂoﬁ’ °f| h”@lﬁﬂﬁ 0" Hﬂ Wi The 215

nm \whsorbaed o shegluate|varse nfonitoredcinamelathadypmolhis 6f lindividual IgGs
dete?%%@g%y%E&aHér?GF 8r5|g?1§ICh antibody Mx 7 : five

ones were used for each antibody Mx 8 : 3 clones

In F‘\Q@Fe% 4SB6whH e @ﬁ&rhat@@?dnw)fhe Mt?én%xcha’ﬁbla aﬁé(l%lé 801g& composition
S wWer

of ti R A PG o Rt e it BPTEr PaRs et PO R AN g bR egen the
indivaghtal Bbglgre(Walirseparatedanith ibesh)iné separdtion of|faured Yhem. Therefore,

mtedﬁ'gﬂﬁﬂt 6fttHE @Jq si‘t_:{n@l &t/est Q@er@%ﬁ:@]raﬂ%%ﬁmﬁ%&loﬁ %“ Le‘w\“aﬂv@ Ib@e

he experi nent was perfor ned culture
CO”CFD%%%O”éé” Hl?s??mpﬂf‘ed in exanple 1. The msdl um used was
ture

A g B P R s S e Pt S8 R AeEn 20ty 7 4 mo
was @alc@htied. per m . The cultures were diluted to 0.3*10 6
cells per M twce a week with 3 and 4 day intervals.

A raghse BN rNeE RIS diRN @O e BLdifErertmptipedieeiR Shahfghe start samples.
The @iffefamaéDgHeaphyy r@nédt \Ffese Wk preba&e Rve THeewddn e cBABPLRSE in the

en. on.day ast on day 35 . E -
mlxesaﬁ'r&eegr%l% Hy tctﬁnte% of. ea%ssa{ﬂpge g,hoownlgrap% c¥\ll¥ in Fégur%F]?ASurpnsmgly, all

ant'wl'%tﬂaatc@d”ﬁgﬁﬁ@ﬂt'fdﬁd el lthaliagt smes. T B Risa a6 thebin mixes with
moré tHHnSd']sﬂjlé EI@H@%dré‘seﬁht@g é‘@cﬁ%tlf)éd%/r@nﬂ%%r@ﬁ Rtels)a t2RddrRy towards

ft h | t
A A g &%ea“estbﬁﬁfnpk%egfng“[ he o C

nt total volunes in the end
EXAM’BPﬁJ %gvéég\%/‘gr%f Egégh?c&/@en 43, 000 and 152,000 liters.

To |M5t9geat§%| &p@mbr m ﬁqeédHcmletMeeéf 3. %hmw&q Ystdrined by
i cal O liter which ans t hat

qua?ﬂt%'vﬁdp}ég{ﬁ%]:%?%ﬁ?%d Real T|me PCR (gRT- PCR) W|th SYBR green. ThtethT PCR

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 quantification 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
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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descri bed here as far as tine of culture and nunber of
generations is a fair sinmulation of culture in
WO pdea#718al scal e. It appears that the cel | ul arPCT/DK2008/050116
productivity is relatively constant over the 5 week
period with a tendency towards a decl i ne in sorre
presgh sz Anal SL3 oLdpeé ﬁ%ﬁo %g\gtgh %Yé&sgﬁ?doed for thngBR green
SIQnNEtbSeise@tspezumcethceﬁlhuhdnﬂ(@aldem'ltlthoav’r@ thg hfgedmlmltmea%nsd is the Ct
valuwmgﬂjcéﬂ Mhs]eg 5 reRB9e BéingarfsoRNEr gkt @Fhetabidulk. 1 M
gl ycine pH 2 as described by the manutacturer.
MatdPR@ £d rﬁémb@ n mat eri al was dial yzed twi ce agai nst 40
mM NaCl, 50 nmM Na-acetate pH 5.0 and total 1gG
Totat BNA @vab eatracied tretned. Of rEAEEHNO amdhEekA93 et hesirmhheRNeaseMini Kit cat.
no. P1048Q N Blaghf af BB dbd bY %éﬁ§ndf9&gl%g4ﬁ@t6c9nééﬂﬁam<a

cat-ion exchange col um Po 3 mm
mteglrgbgf ;&De &NAO% q:sy\ﬁ@e F?émﬁ}eat"@nﬁ t%gl@ %lp@aalwr from Agilent with
the ByMahyoitdgotal rgwadiamseriersarraés'éﬁ T ib2grityl etetminad as an RNA
Inte%}%%%%bgp @ﬂﬂﬁ?%&% Enlia{)Oe\Rnt@tl b%mg &VEa%Iead épcgg{) gla\ﬂggrycg& R?\l% The

sorbance-o
ECHRdWA trdetiRBhef G2 Pad HEK2%himdn BINbeT §-AdiRNAdefach gample was made

using ai@@mrmﬁactméver@& FednatriRian it dahienos sl frdm idged WERg 300 ng

RNAaaﬁgfei/rgn%mg erl|a ghsgﬁ%g %%Wg% d'[]l-ﬁ%dc?#‘ I orﬂl”gxlbehlfaé‘]'g?cDNA was
diluthe twigst ThieraBi RARwWSs mrtoerrnewlabs@ﬂt@@agepa MxBP@ZR shrg thaBrilliant SYBR
Greél;\adjb(ﬁ@M%@nM&r&%t '%dbydﬁﬁalonﬁb§a@§§néﬂﬁhérn$eﬁféﬁé iag %S’nd|t|ons 10 min

i ne separation of four of !
h°'d|aﬁtgég‘?'a"tq %’ﬁ'eéf“"*f‘ﬂésl?}?"%tfi@ﬁ'af‘ aPves 1&“\9‘@:”;?‘3%{6‘8@99 Cand 305
extedsibepny 274t IrrmTtlr@fculr‘El atalyss fraps6-eBeenthapiimas ushd (FIA-696bpF: 5'-

sed 'Rﬁﬁ-@

TGAéﬁéE&ésTrg:tcngr]{:To A gﬁ} ?‘é@g)ﬁ §n@§gﬁ§§&,&¢ ROMEG- ¥} arget a
77br BpgUeHt e @e RerdheHer E4AiSER?-m di stri buti on am)ng the 6
ifferent antibodies is seen in the start sanples. The
(5 f er ences seen may reflect different expression

The Laﬁ%’rg S|J?1eéfvl\ﬁﬁr?n E QO%E % ﬁgfé USIF‘I& enal‘\)ﬁeécR ;—%g%ap? showed that

Res

cont en
ELAMRNE @j\ﬂ‘f‘@t > argplifige jagf ﬁgteytedam Fh'%ﬂisﬁboﬂ"oég'yd@mcﬂi'lnééfr‘qt)ﬁhe ECHO
cell B dddeRbt bieehsithe BLA ptdi@n] s psadiR| @btroll Wad FsedltseOn §EEN293 cell

line WEBE S té?ﬂsfor{anegga(r?hfé?%mek%8€acéer1;1lowé%sn[glh§)3nq ﬁréq, lio express ElA ata
relativehdegitievelowar ds a nore uni formdistribution of the
anti bodies in the |ast sanples. EXAMPLE 3, Expression
The gRTELR shewemedifiratiomipee i"@'é%gé AW Rk RS VSIFOBOIEFt A 11§74, but
no abfptkRatibe waevedn efithEl i tREINACWES tetapieterdonedl) Br in the ECHO sample.
quantitative reverse transcri bed Real -Ti ne PCR
(gRT-PCR) with SYBR dleeefe ThpCgRT- PCR net hod i s based
on PCR anplification_of a target sequence. The PCR is
performed in the predtné® of [ h&7HBNA bi nding dye, SYBR
green that emts green |ight when bound to double
stranded DNA. This alf%\& for|MRé&treal -tine
quantification of do strapded, DNA after each
anplification round. lmlce Hog‘t

Example 4. Preparation of cell banks for bioreactor experiments

To be able to perform bioreactor experiments for the study of compositional stability master
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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When the anobunt of double stranded DNA is |low, at the

begi nning of the PCR, the signal fromthe bound SYBR
w@e@en4dye cannot be di stingui shed from backgrpomnK2008/050116

noi se. However during the anplification process the

signal increases above the noise and the production of
Mas{]ﬁl‘ e’té Z(tranded DNA can be followed. | n this manner

h&TE"Sti ve anobunt of target initiallypresent in the
CIon??WB eﬁﬁa%%eﬁc?al%%e@rt@r&:%@eﬁﬁ%@?peﬂgioﬁ @ﬁt&g?#reaspé?%gdf%ixed
reen signal to cross

Master ek Rankg. werh @reé’i‘a?@tfr% Celts 1p ﬁX%ﬁ‘leB‘F\a'tgﬁ‘éNtf‘ RCe AP do fhe following
spedfeaghied is the & value, which can be used for

rel ative conparisons of initial target anount.

VhCeltd atrs famzeh dewvimotsn TeyaterRNAopasheitgraetred from

3. 0E+06 ECHO and Hek293 cells using the RNeasy M ni

Ki Al @aantibpgies wareggrepieinaaseh calsbankconmended by t he

manuf acturer. The concentrations and integrity of the

RNAT L BUM{RIP GeRIBTeEF R ﬁ%?ﬁ‘ VEPAY VHE r?'f@‘g Bi oanal yzer

fr?g/{nasgl I Lent n\%t hq(the Eu ote Tot al RNA Nano Series

say 2ar folng Se?erm%ed as an RNA

Jnﬁvﬁ)ga'Ataén{MQa%rd&A%ls'}Der betpagn 1-10 with 1 being
degraded and 10 bei ng 1 ntact RI\IA The ECHO RNA had a

Rl NoGbnpdufs aach dRAARg heehoa cBIs@E 826 p&DNA of each

sanpl e was made using the Quanti Tect Reverse

oIr &reeeing piddom Kiultucamedinm. (PREBEH] withaoe Dagen usi ng

800 ng RNA as starting material. The Hek293 cDNA was

di luted 25x, while the ECHO cDNA was diluted tw ce.

The qRT- PCR was performed on a Stratagene M3005P
WO”E!@?H@{”E% Brilliant SYBR Green QPCR Master M x cat.

0054 fromStr age Ther mal
one keI Pnade PIOT R I TIGR e M0t ey BeUleorsa0 evs
befogeprapanation ohwearkingseChark:mi n anneal i ng at 600C and 30s
extension at 720C, nelting curve analysis from 55-95
OOCCeﬂﬁh\éerﬁrf[q;f@rp §0\{\_IJI'$ yaer( Hex-vgue t;blpgarg.hmlc growth

T CAKSIORAET GRS TR 28) 1 EFG\ R R rent i
g ROk R Bl A IE08, (oRRSILY S Thpop KBRS on of

was ana PCR assay
and showed that El A nRNA cannot be arrpl | f| ed and
detected in this assay, strongly indicating that the
xarEfIE®: Cohposititraal saemitynatiexft@ss the El A protein. As a
positive control was used the human 293 cell line
One\ilozerhampodle aershixrafeice Wyrkindf ced ek vasthaaed mov itheise!IDMNAre kept in
cult@fds Ké@avwalh PorPUE St b bRl LYY M A LY B e
RT- PCR shows "anplification int k293 sanpl e,

Eacrt i@d R Wby @sceabtidgeliatd two bidreddorsbiin me*eotRbild/indah DOM mi start

el RECRRDS St alS, e RSBl ek og oo ), "2
The 'c\u-g/e‘\tlgngNeF@(l%HWOﬁﬁ g’ay 2 EJ Wf@gl“cé} n&tlaﬁ&l] lN|tp%Sm£é%m (ProCHO4

bi oreactor exp
+ 6 g/L glucose + 5mM glutamme + 1/100 non essential 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 ml fed continuously, start day 2 until
day 14
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To be able to perform bioreactor experinents for the
study of conpositional stability master and working

wa@edos/1imsks were prepared. For the experiment, PCl/DRe®8/050116
of ECHO cell expressing 6 different antibodies as

descri bed in Exanpl e 1 were used. The cl ones used had
been Adant ad t n S-erLHRA-

cul t urle! STRISET o _6&8]\/&15@;& ézldgé’hp@%‘ffés wer e
t hawed o tecover—h ouopcnolun etHute

for a aerl%gomg mxeggﬁ;ster Cell Banks were pr epar ed
from ClEt 5 Afo EXPOTTETE L7t ﬂl‘t’ér@iﬁ"b'ks‘#\"r‘hl‘é'éb;ﬂ&uée‘d thre
fol | owing specifications: I's were” frozen down when
they WeXdkatiBnd 00ar i 1Ngg @i oM N ATT © ant i bodi €S wer e
represented in eachfcell bank Equal cell nunbers
repr eslest,isegp&Ach anBoBodseguate a Bedontbhtxofhad) - 3 A
contaijned a single ¢lone per antibody Mx 4 A

cont ai [n&xh Bwcl ones pérl st i body 10 anpoul es each
contaijning 20*10 6 ¢ells were frozen per mx Freezjng
nedi un C@devalr e medi daiUERACGHBRGIRISY #eM09o DIVED Keark| ng
cell bank One froze:}r pAMpoul e per m x was thawed. The

m xes were kept in q¢ulture for 8-10 days before

preparation of working cell bank: Cells were tfrozen

down when they were in logarithmc growth 10 anpoul es
Evergaiel 500indaaipfesrwere G4ked ¢ aelyisis ofiedilify, oieble qeé mumiber, IgG
prodFEWérﬁlg'ngf%gbngg A l&hklﬁ%?{)%&'ﬂé@ag%(gﬁ_g%twklkﬁhg@s/gnd viable cell

n'p osi tional stabi bi or eact or
num@%ré, YVP'GQ é“ﬁreaﬁ%uf"é'trﬁérlorﬁ”)éN%ftalfWOV\B'?q{stfgo%B? [9Gggirposition by
ion ebﬁﬁartgh&%/ﬁﬂnamg}abﬂi\,emzﬁ}siss‘ronﬁﬂ&a deeptirairm(at dby @radd @sy 3@pshd from

each egctopfun%tzli g é( da tZOW'a};\ E4td geZtSDa(hlea @Ooarﬂ%?g“a?\rof the ampoules.

ture was S Eac see rarn S use

The bh‘é??s% Mife c&h&fs@c%ﬁtvparsmhhecpasﬁaégrltﬁadQﬁJdleﬁéxam plé B above.

m start nedium ( nM gl ut am ne +
All nhm\eeeeﬁbwedd RNHBEriRAIaBsYe aﬁEl‘ILGheQ:Uhﬁeht/@ﬂdaOIﬁlSnt\Wde nf eai:h sample

of the nr'ﬁllxgag{vaz %{Ekﬁt% ‘é‘ue t?) aFI g{elal &qcak%t nﬁan ﬁw\t;fwes ranegeg from

ucos
app@)’(w@@e'hého €s3%hmgdl: anmino acids) resulting in a vol une
of ~ 585 m at harvest day 16. The foll ow ng
The gafibodiapte Ny eac 83T P8I %@W.nrgr%watbm@ FS%Prb?ré?é\btaH@t'bOd'es

can {laamyt belid8ntifiedal bie sdinpl&e Mmae abmbosti@aaipearspbOwe si8ne of the clones

are IB&" cﬁ’ﬁ%& %k%]h %Y/Slr %urﬁ\%ya ?4 Héyssﬁ%%’ rgﬁwl éﬁﬁrvﬁ%&‘ﬁ%ﬁ{w\w%ohy a 16 days

blor@cwurem i 1h8 Caﬁ‘ﬂoﬁ‘e‘?rétﬁﬁﬁ difesent Appenglingtqiytes 'FHe'F F'@F‘Fﬁed as
ected with viabilities _and viable cell nunbers,
It al%g ARROSSIBIE DY SeIeRg: F8FM19 §ORFS 1RAR MISKERt dstergHng gjrglative
distrtfutibief thg Graiadyeo shtibaiesby theoimadralactge chr omat ogr aphy
analysis fromthe seed train (at day 9 and day 14) and
fromeach bioreactor (unit 1-8) at day 20, day 24, day
28 and day 30 after thaw of the anpoul es.
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The anal ysis of the 1gG conposition was perfornmed as

descri bed under exanple 2 above. Al m xes were
w@eaBs$aes as descri bed above and the content oPCERER008/050116

anti body in each sanple of the 4 m xes was cal cul at ed.

The total yield of 1gG fromthe cultures ranged from
Cla.%'Dproxinmely 150 to 250 ng/L. The antibody content of

Zch sanple is shown graphically in 5. Surprisingly,
t

,@Hetr‘ll”b'a fl)rbgﬂ'le?asuoﬁ%[ﬁ a%lolﬁlg%h%q @Egbéj%gl&sfgﬁ%@]seﬂql P%Iéclonal
PFOt%'P<§ﬁ'§‘§”ﬁf‘%2It%§td'Sé'f‘CtHﬁng@ﬁe?ﬁ'%V‘@Fhodd:PF‘rﬁ’QS'ag 14 days

Heecbvidi élséttﬂftekwraﬁsh@ﬂvefcfﬂrk ONV&.ﬁJelb)éadﬁ dﬁadﬂ%ﬁ:tors comprises at least

e B s R PTRO Bl PR AL Bl EE e b
po@gﬁﬁhe by selectlng specific clones for a mxture to
@b%@% 6 ﬁrs}%fécah@hbsvc%emh mm emtdf@ad@pﬁelaﬁom Deticys dradr
anti bodi es |g |n@ Ero uct . ?Ialns met hod f

geﬁ%?détﬂqnéﬁ“’%' ing SHS]SQ%Q' Snate9EEoN 9 Ff}?eexeéeﬁa@pé(e%tprs hto the genome
expf tegiefly teerpof yiuthiomgl 2 fprot@nppstionprf ilsgeazh temposition
di %&br@%nm&ﬁm %@h@en&wﬂe%@am prbtB@: &) Providing

a set of expression vectors, wherein each of said
Ve dPOPG SAG AP n<awPatitions £l cellsra oCEyYy 2 pPIvEors! el g
nucl eic acid encoding a distinct nenber of said
2. ‘H%l Qh%‘?%copd’n? {‘JOI a|mb9 ﬁ%pgﬁ @r;ee réé’s%n% &8F§ an’g P@g‘rtnal vectors.
ce eac sail’'d expressi n vectors un
condltlons av0|d|ng site-specific integration of the

3. ﬂ?épﬁ@c%d Qﬂcléfﬁ\ci QiiferéiRtife e LRAGRERS ark ReabhedddSrandomly
obt ai ons of cells, each

iti
tegr PP g e BB SYBTRE DR P P Mreber of f he
polyclonal protein; c¢) Mxing said 2 to n conpositions
4, 'ﬂ'fe rﬁ@dhb@ atRrokd & %y%fﬁ@é Mﬁelc&:l"eéncl&ﬂ'{s whi R thé trahBcted cells
od accordin to claim1 erein the expression
ONBJEEﬂ%FEmé?Q“%ﬂ? vectors. 3. The nethod of claim
1, wherein the expression vectors are stably and
Nt i re. QROFORS of
> ﬁ@gﬂ os¥°t§%ﬁ§£q@%9?hEﬁf%%ﬁgagﬂ%%%ﬁgfﬁgﬁio any of the
precedi ng clains, wherein the transfected cells
6. THetraktned of Qlaist £pr b) wigdréintlopBedre &lectHigon®t bl oné coleBbiselected
fron%e%@t:el{pﬁéog;sé?hneg ? el l Siﬁrraececcllo%\rl]\ﬁréq, yr%le,n p'r:é%%n(?eveplprr]gduc@on level,
stabiigy efqrrediction ovgr tiremyiabdite herdinessi @huﬁéﬁécﬂ'@dﬁf‘)i@@m arfglecopy
numBEQUpP consisting of: growmh rate, doubling tine,
expression |evel, production level, stability of
production over tine, viability, hardiness,
7. Tobusthreiss claimp Bp ok regyclorass cire sggcterlifvb eniforhity Mith meepdrotb the at
|easP£neCérﬁér'Bn6 wherein clones are selected for uniformty
th respect to the at |east one criterion. 8. The
nethod of claim7, conprising selecting for uniformty
8. Wietrhethes peabint B deipbkinggeltttimg fandnifxmpite 8sthoasdeet@l doubling time

and expression level.

9. The method of any of the claims 4 to 8, wherein more than one clone is selected for each

distinct polyclonal protein member.
10. The method of claim 9, wherein 2 clones are selected for each distinct polyclonal protein

member, or wherein 3, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30,
35, 40, 45, 50, 60, 70, 80, 90, or 100 clones are selected.
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9. The nethod of any of the clains 4 to 8, wherein
nore than one clone is selected for each distinct
w@eilogassasal protein nenber. 10. The net hod of BCEDRR®S/050116
wherein 2 clones are selected for each distinct
pol ycl onal protein nmenber, or wherein 3, 4, 5, 6, 7,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25,
30, 35, 40, 45, 50, 60, 70, 80, 90, or 100 clones are
11. Bel reethed adcbrdimhee arptdidioe arccerinli dgntsowaeng safd cohwositions of cells
exprRESELEHBGnECH 3B meMiRrLarsdhide# PEPPSI HEiONs of cells
expreSS|ng different distinct nenbers are mxed in a 1
:1 ratio. 12. The nethod according to any of the
12. 'DTeenelIﬂbmgcaofdihgm) dnytad tAOpreaddneclainsai o mpmmelrt sadhsoropositions
I ; [ ent froma 1l :1
°f“%§P%§W%%§fﬂ§¥gﬂ’aﬁﬁéa{ﬁéﬁghglé% %he pr ecedi ng clalnB
wherein the expression vectors are identical except
13. fra¢ mediddadfiaansf the dré@deediangs,Seauentee efprédd®n vectors are identical
excep " Cl ro|a |onsri)r81t E|0Q 14 ue-rr1|3e ]!T%t hOF C|%T’] angteOf t he
ﬁrece I g I"ar e CWAS % T Re MRS E ?I arée derived
fromone clone prior to transfectlon 15. The nmet hod

14. Te &Y 0@bf dMEorRhEpRAENEy BhiRThhe MAIETHRIHASE Rfis BRI FhvBMBom one
nis mul timeric proteln 16. The net hod of

Cm”%PH?W?f@”BWﬁ%$bln one expressi on vector encodes al
subunits of one distinct polyclonal protein nmenber.

15. 'I]h% m;_rtlﬂgd Hpgrnpc.df tQé pFelc@diﬁ% gigmsm‘ﬁ&%rf‘thterb%ly%%halc&otan is a mult|mer|c
expression vectors in step aj is constituted of two
ProteiBr e sub-sets of expression vectors, where a first
subset conprises variant nucleic aci d sequences
16. ﬁﬂ*crﬂ hQ(Q opagmsy‘gbl\'/\mepequ né QEF ng%tne\}e@tor %H(‘.jod@s gﬁzg%%ts of one
conprlseé vari ant aci d sequences
dBU@ﬁG@HCWQmaﬁ@Fﬁ@Fe@QﬁUn|t of the protein, such that
each transfection is perforned with a nenber fron1the

t b
17. ‘Fhl)?rp? E§i¥8fsg§}| &g %erﬁg%eﬁ}eéOﬁ%ﬁpﬁ%ﬁm&vegﬁrs |8fs§<?t%ae) IS constituted of
two pr emoedsubpgsetd ofi axpreseine vedtorst weere>qoﬁrrelss4be¢t aperiees \@riagt nucleic

aad%b’éde'ﬂ@éés %?cﬂﬁ%%h@gh%‘ﬁﬁto@ Ehee%@q‘ﬁ%né a%@&&ﬁts@%& BRbKESs-variant

ein
nuClgiB AL FEBLREIFS® TPELe éa°tﬂﬁb%¥b”6'6ﬁﬁﬁhﬁp6?¥‘s"“f é\%‘JPP%ﬁ‘Ch transfection is
perfgnat witlod neeltes frempihe sisdt Bgbdehend elnewbiahlf@ thask®nd s@iket of
emeQﬁNNRkﬂﬂg of claim18, wherein the selectable marker
conprises a gene product, in which the host cell is
deficient. 21. The nethod of claim 18, wherein the
18. BRl reethab bantbdrkré picte@ng Oideth, Wyedir thanrs@rdsgbn té@sdr @lasfrther
xorBNONE B RELIHOSRLIR MEer, oF a subunit of said
P ﬁ menRber prefera%ly wherein the sel ectable
narker is encoded by the transcript encoding the

19. Jrr%er@t%d SH@HFH is, %eréﬂh@el@%&@@&wtﬂ@@@ Weu@rdOuridY céHditioRe
re edin Elonal protein is

ravoflif6 fRraT a1 Rt 08 S o BRA et cell o 53, The

met hod according to any of the preceding clains,
20. m%gdhgd Bh&a@rpié’%f&@h tr{yéyie%keg)lé r%a@(epgérﬁ(&]s‘égalgene product, in

ant1 body or polyclonal antib f ragnent
which the host’cell is deficient.

21. The method of claim 18, wherein the selectable marker 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 transcript encoding the largest subunit.
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24. The nmethod according to claim16, wherein the set

of expression vectors in step a) is constituted of two
WGe w8 et133 of expression vectors, where the firBtT/PEKb®8NS0116

conprises variant nucleic acid sequences encodi hg an

anti body heavy chain, and the second subset conprises

ant nucl |c aci d nc n an_ ant .

22. YRR AR P e et R e AR PR PG e BB P fhgere '
not thﬁall\aammbmd withormethioet deils.st subset and a nenber for

the second subset of expression vectors 25. The

net hod of claim 23, wherein the g ycl onal anti bodi
23- Hygveetag agcgﬁ%”%@n@“tya‘ﬁtth? BGFHDF 'f*ﬁeWH%rﬁwthSrWlYF'@Hi" Drotein is a
polycibidal antifprdgfoe ipalybign@fantibe yifeswenchai n. 26. The et hod

according to any of clains 1-22, wherein the

ol yclonal proteinis a poncIonaI T cell receptor or
| peheharcordieeiq cliigckptbierdt Higneh el epressipReerRiTiBgtapra) is

cons@fL}teéDf)f M@esupr@eseﬁle&gre@bam U&ctoréN@R&E hd Agt Em.—stat &@hdrBes variant
nuclgg %a g 8l<uaern¥(:)st én%odl 48 -Ia:nt? orgEthlgag\g fa| arg 9

precedi cFoal Tgﬁ% TSy &} Bk o T
varigng klaﬁlylgtaplé SeQ@EnC%@Cn@rnh@d a@fleSIIYdigh‘F gwin, \ﬁoﬁ@‘r @aheawetransfectlon
is pRtOKRAEY Qlth & R&hb& fAdr® tifetireCs@detl 40 HBRLEF BHEhe second subset of

consi sting of plant, yeast, fungus, vertebrates or
CXPTERRIAEY YRS %t 30. The method of claim 28, wherein the

eukaryotic ceIIs are selected fromthe group

25. ﬁ%r}ﬁét‘ﬁt)él chlgf'n g“v\ﬂféﬁﬁn mlﬁrong}/ﬂt%o& %@veclﬂlalﬁme%tant region

nmyel oma cel e.g., S5p2/0 cells,
of tWéGaVWB"Z'/%')t Ch"’N‘ I-FPFSFFBab“f ?fHP%BF%I‘é}’tC 8in-i mmortal i sed human
cell s including FbLa cells, HEK293 cells, or PER C6.
[
e B0 TEL000, )10 0, 0518 05l ol o
pOWﬂP@ﬁ§é@UrvﬁpmﬁgrPﬁédﬁﬁﬁﬁﬂﬁ%ﬁxé@@rﬂeg$ém expr essi on of
t he poncIonaI protein. 32. A met hod for manufacture

f a 9 Ion rot ei
27. 'Ig}eor{}cla %épgny thxg’:) eﬁ%ﬁhn%gllanlmsl, grebrb%gl r?%dcell aregor{)ﬁgryotm
nmet hod of any of the clains 1 to 31; b) culturing the
28. BRI vehonst arﬁﬁéflthé bRecURGIBRINGONSb L lISindhd RV REIS HE eukaryotic.
expression of the polyclonal protein; and c)
recovering and optionally purifying the polyclona
29. Preohethnd bf gamt P& wieldis thar eukediotiocB.ard haeared from tbé group
A s are cultured
cons Rl B B R ol o R B SR TPERLARRRS Gl Sposabl e
bi oreactor, a bioreactor. 34. The nethod of claim 33,
30. Weehethbd en@amts/@mr@h tieeddkahjone c@PSFHr@sééd“ﬂ@d 0@ the group
consps% oiat:hmese a]n'gsltesrt b/ggyt( Al CCLSI’]th)%ner dé/e % or]qgelor{la cells (e.qg.,
sz/@e@@ﬁcN%@mW?Zﬂod:n'&ﬂH el fibiopiget @MW@\“W RungTestig including Hela
cellsPABKI &t P8 Hfpedicet i nct nmenbers of the pol ycl onal
protein is cultured in a second container, and the
pol ycl onal protein fromeach container is mxed prior
31. Tre roethad beclaipu?s, fheedin e @5 cellheraveeshotcofmbmpyt wénskréyator,
capa‘BlleaéfrfPanggc'tl%é‘an MEtplF&F] PET&MgSﬂoP gxpﬁ'escsﬁo%pofttﬂe M&géléﬁél bn)%ein.
presence of each of t%e di st nct nenbers in the
recovered and optionally purified polyclonal protein.
32. A method for manufacture of a polyclonal protein, said method comprising:

ond subset comprises

a) providing a polyclonal cell line obtained using the method of any of the claims 1 to
31;

b) culturing the polyclonal cell line under conditions allowing for expression of the
polyclonal protein; and

c) recovering and optionally purifying the polyclonal protein from the cells or medium.
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36. A polyclonal cell line conprising 2 to n
popul ations of cells each popul ati on expressing a
wale@silesas3 menber of a reconbi nant pol ycl onal prPOL/BKR08/050116
the cells conprising at | east one expression construct
randomy integrated into the genone. 37. The
pol yclonal cell line of claim36, wherein the at | east
one expression construct is integrated into one or
33. Trerreetohd ohdsion®s .wies:in Theempel yerhpoesitions@kd culfuned iofa container,
suchCasB MaR6 r9Ek, 3 is PRI E€bBrdacios, BbiBfeal®F.6, Such as 4 or
nmore, for exanple 5 or nore, such as 6 or nore, for
exanple 7 or nore, such as 8 or nore, for exanple 9 or
34. Trerreethsdiohclaisn A%) woterembee pdlpelorex astpine ekpressingrone porsuetion of
distiffct rﬂ'gm?&s BP{h% Iygron@)ﬁg@_‘nels %gﬂtlﬂéd HP&% Cfﬁfé%raéﬁd]azlt I st a second

or ex nore, sucC
pO'Y@R%ﬁJr}SF'é'"TFF@Fe%B@ segwrpogglamgn 8t dipiice memberssf, atﬁﬁ) p@lngnal
prot&h mamarecsmcahseawe&nca‘ndmarm thle @olyersasreeidlfrdh eBEN @ntainer is

mlxeduprlor%o or 2fter purrPca%onf or exarrpl e 23 or nore, SUCh as 24
f'or example’ 25 or nore, such as 26 or nore,

for exanple 27 or nore, such as 28 or nore, for

35. FReaABh8d 3\9arﬂ,rofrfﬁé @Ialn%l@3@5fu§9eeron’TBP|§ﬂ of BEp BXRAB) BreIPesence
suc for exa _qr re _
of e%caeﬁ?%%d'gf@cweaﬁ%ﬁ ingts QUSRS M EPLRD EVDPL&:E*@E peleiggal potein.
nore, for exanple 80 or nore, such as 90 or nore,

36. ,& PSIySWélﬁlln]eocgnﬁrrlsmerzeco ngy%pu-gﬂgnsp&ldéﬁé &ﬂ:ﬁlpoﬁﬁbﬂlor{ é>f5b¢essmg a

| ai ms wherein n is |ess
d'St'%éﬂerﬁ%erloéé‘éfe?Oﬁr&H”aL{% pOWEJP”aé%ﬁ?ﬁ'Petﬁeﬁgs EI2RTISHG, até?f’éhone
exprassidre@sstrii@nadmm|y Ortega@aphte thegenontsan 30. 40. The
pol ycl onal cell line of any of the clainms 36-39,
wherein cells expressing one distinct nmenber of the
37. Yhegwhsionainee! yoe 9@?'@%@6 PYHEraD Eheadtdease PN BXPressinm cengiruct is
integrafe@ iflone@r 6RJré BhrofdEéma@s from 2 or nore, for exanple
from3 or nore, such as from4 or nore, for exanple
fron15 or nore, such as from6 or nore, for exanple
Thearalytlooe! gebiiae obcleim 3soff 3bmi@rein nivB er nfore, sexaapf er more, for

exarﬁﬁl@@& Rre"RIcR as BUF e, foF @fﬁrg-&e 9for M€, Ju@lﬁ a8 BV PP Trdr
e, such as 12 or more, for exampl'e or nore,

exargﬂ‘éﬁ °é§“°fﬂ BN @B O R ‘Fﬁﬁ”éo'ei?sl ar é”%?ﬁc’r? 45 for
exaroplauBer nice, xaaplile ol oo, fonea@mpsutho@sodd sadh avoreeer more, for
exar¥1|95 19)@%@ S}J%h 9¢ 180 ?noll:le?' Lfglhe%ﬁwg?eoléjr)r rqgrre sutfhoe(s 20 or m re, for

nor e SucC nor e, OI‘ exa%
exarBP'e r%éroé m%ﬁdﬁ'%és 324 OH ORR FEY, e@mrp'ee%%\ﬁ‘pﬂ“@rezsu%?as & more, for
exaralué Rsas nZfve, Wuchas e6 of &for@XGﬂ'@JaﬁﬁpﬂJZDbr MO suhUL s Mére, for

re, for exa more, . such as 30 r
EXaI'P%F 8% Oénnfb ree, Sélg O%TH!PTBF gworeg f%rhexan'fp4eoy§<r)r nﬂgrreé U%?‘I as%or more, for

exareila #plos mpse.aiuchps 80 os ohe, der SEMpre %premomrsu@b(aén%ﬂ @ reore, for

exarfple BBI0R mc¥& CHcASs 6 0P fnoh®I76h exa®iplLXA B BoRB0 or nore,
such as 90 or nore, for exanple 100 or nore. 41. The

pol ycl onal cell line of any of the clains 36-40,
39. Wearodictonbheell gioé ptamneflthprletne 36-88, vehareih tni is@ss than 50, such as less

thanpéfSOtf(ﬁ" é}am%% Ies-gr}ﬂarpgby&#cﬁ'géllesg%aln 319 A& &Bm%leq{a@ t‘ﬂ%rbm ts

er ei n each expressi on construct enCOdeS the su
of a multinmeric protein. 43. The polyclonal cell Iine
40. Ofe @lyaiom ikl dhe 42anydfehe tiainexn-8% Swiaineiafcellshexpsdsbing iohs distinct

men%bser Hp&%rreém ﬁaﬁﬁtp{)@l:lo%l pﬁ'&gmsaqg‘aer?vred f%wtllog‘more cloned cells, such
as from 2 or more, for example from 3 or more, such as from 4 or more, 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
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44. The polyclonal cell line of any of the clains

36-43, wherein the expression constructs encode a
waeedosatsabd e marker. 45. The pol yclonal cell |iper/nk2008/050116

clai m44, wherein the selectable marker is encoded by

a transcript that al so encodes a pol ypepti de nenber or

b t i d . 46.. Th
morf, B BIHBHAT T68F Tor RAHES By BP™ FE PP i 38 Tagge: such as 20 or
morgifer examdidal pohpcd, snetl ap2Doreipre, orrraemp@tasralrhgre, such as 24 or
mor@sfép&a%tﬁ(gz%p; htopé1%uap§§ Zé:grl tnSre ‘?07r exIrtﬂSIepﬁl df%@'@asuch as 28 or

l'ine of he cl ai ns - wher el n

mor?ychS/@faé‘?f&? Z%Pbmer% SFQ“ 3 PPy rc‘?P'E?nfaﬂr eéﬁt”PEo?BPrdPore "such as 40 or
mor@,dbyeiammé 480t moed putht agheot morkd for Bxemplel 80cdronak, aehlas 70 or
mork| fHFe>9a p‘?é 8h B Abre, WDET % Bﬁﬁor%egor%&ar‘%mﬁ%%%r%re
vectors 1s constituted sets of expression
vectors, where the flrst subset conpri ses vari ant
41. mécptowct‘onam(ad IBE QHEMCEINE BIBREH Te)4@Nwiddnéih Reelyoli@eay protein is a
mumnmr pr nd the second subset conprises variant nucleic
Fof 8quences encodi ng an anti body |ight chain, such
that each transfection is perforned with a menber from
42. tH@epd‘qcrostm &Hpaebr agth &1, RHEREH E@ oxlph@sRReaMdArHERBHePlhe
1% ﬁg on vectors. 49. The polyclonal cell line of
subyy %PeW%pmﬁﬂkreln al | menbers of the pol ycl onal
anti bodi es are of the same isotype. 50. The polycl ona
43. ﬁ%l tlolylc\o'ﬂgl c%fl i %f 85 n’F mfopllf“vm%réﬁ e%ﬁ’eséﬂ?heéfeth@ s&thu‘?nts is under the
pol'ycl onal protein is pol'ycl onal receptor or
contgy|o EP&ﬁHP‘T'@%FFmﬁEQEﬁFB% fragnent.51. The pol ycl ona

cell line of any of the clainms 36-50, wherein the host
44. ﬁ% B}Jo%fc?or §| & ﬁ‘tﬁé‘ %’9@6&%?%%@;%6 g?'t%%! %H%e 8%1 {ess'uonrk%né’cﬁucts
ena@@%ﬁ%$@ﬁﬁ@f“@36rThe pol yclonal cell line of any of the

claims 36-52, wherein the cells conprise a stably

nt e t ed re |on stru t C d

a5. 1R eel SR BB RmBT 4 e e SV gichis spFatitng
transwigh rgpt Blsp ehttejeﬂembbfpspt@fe rhérebgyalraciuonet ofpyadt edlypepBde member.

A DHFR negative CHO cell conprising a stably

|nt rated nucleic acid encodi ng an adenovirus type 5
46. Theppdstonpleg! dne gf %Pyo?féP%tB'laym% ?%gwt%e'a t%%ﬂ@t’?'?’l?w(?ée'” Is not
natupdiliyrsst@ratebbith Teehasekdlisl i ne of cl ai m 54, wherein the

cell line is derived froma D&4 cell line. 56. The

cell line of claimb54 or 55, wherein the cell line
47. Therrahetonabipdring @5amt of tea siinme-¢epyhesein dhe palptignal protein is a
polytiBh £ @hab®E o@Xpplyes el RGtiEayStaguednt.codi ng for a

pol ypepti de of interest. 57. The cell line of claim

56, wherein the polypeptide of interest is a
48. Thel nalyenccefrioe ef elainpt b fveresdin yhantes oEEXPress@nMector s Icpestituted of
two QurtQE&s Br é)&r@dsloﬂ%t@@%fhe%gthe-‘;@ <GBt clt)r'nBﬁsde@fvaﬁ%rﬂ' rmtclﬁﬁ_ acid

or erein expressi on ¢ ruct codin or
sy BP St e b AT S B Flaly RS i aeh i e Cortgefrgiant
nucleielakid|semeenoés @lcading 58 antibmiydight dizim, sacidthat edabastnstmaion is
perf&lﬁ%m/ih Qf'nemb%r %Wtﬂ@ FPHt@Gbé%ft ah@g%ﬁger'fﬁhtﬁg 99(99%9 spyset of

he sane transcript, preferably whereln
eXm@ﬁ%ﬁHﬁﬁ“ﬁ? the transcript coding for the Iargest
subuni t.

49. The polyclonal cell line of claim 47 or 48, wherein all members of the polyclonal

antibodies are of the same isotype.

50. The polyclonal cell line of any of the claims 36-46, wherein the polyclonal protein is a

polyclonal T cell receptor or polyclonal T cell receptor fragment.
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60. The cell line of any of the clains 56-59, wherein
expression of the polypeptide of interest is

wa@ensnediBed by one or nore pronoters transact i REL/RER@S/050116
by EI A, preferably wherein the pronoter is a CW
pronoter or derived froma CW pronoter.

51. The polyclonal cell line of any of the claims 36-50, wherein the host cells are prokaryotic.
52. The polyclonal cell line of any of the claims 36-50, wherein the host cells are eukaryotic.
53. The polyclonal cell line of any of the claims 36-52, 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.

54. A DHFR negative CHO cell comprising a stably integrated nucleic acid encoding an

adenovirus type 5 transactivator E1A operably linked to a constitutive promoter.

55. The cell line of claim 54, wherein the cell line is derived from a DG44 cell line.

56. The cell line of claim 54 or 55, wherein the cell line further comprises at least one copy of

a stably integrated expressing construct coding for a polypeptide of interest.

57. The cell line of claim 56, wherein the polypeptide of interest is a multimeric protein,

preferably wherein the multimeric protein is an antibody.

58. The cell line of claim 56 or 57, wherein an expression construct coding for the polypeptide

of interest further encodes dhfr.

59. The cell line of claim 58, wherein dhfr and at least one subunit of the polypeptide of
interest is encoded by the same transcript, preferably wherein dhfr is encoded by the

transcript coding for the largest subunit.
60. The cell line of any of the claims 56-59, wherein expression of the polypeptide of interest

is controlled by one or more promoters transactivatable by E1A, preferably wherein the

promoter is a CMV promoter or derived from a CMV promoter.

53



