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WD 2004/ 061104 PCT/ DK2004/ 000001 METHOD FOR
MANUFACTURI NG RECOVBI NANT POLYCLONAL PROTEI NS FI ELD OF
wo THEOSNWENTI ON The present invention fornms theChag2®4/000001
of a technol ogy platformfor produci ng reconbi nant
pol yclonal proteins, such as proteins fron1the

i munogl obul i n_super % sol ubl e or

ME TR AR AR TS NGRSO A Do TR NAL ZBOTFE 1 o be
used as a new class of therapeutic in the treatnent,
anel i oration or prevention of various infections,

FIELD IdrammaineeMT@Nseases, transplantation rejection,
cancer, and all ergies. BACKGROUND OF THE | NVENTI ON A
nunber of infectious di seases and cancers | acks

Theepriesarit émientidrefoaps éis: badsngal tectalol i tpldbfodingsr prbﬁudllagn&acombinant

polgé? ellol(f] ngghcfpgsepragéfr%cﬁaﬁftyé m"ﬂ'ggrll uhrhglafertraﬁ{llg soduble or

to var the ¢
Wr‘?ﬁé‘”ﬁtﬂrﬁ”tsl Brsorof Cet“af?@%*“&rt@tb@l L|‘13§C' ééééﬁeWgC'qsm‘?ﬁFf@rapeUt'C in

the@sexdpent! éﬁhﬁ]ldﬂ’éﬂ&h oCpren@ltion dF Vol iffeeRaBs, ihfl@fmatory diseases,
qg%e%m n the other hand are able to
ar' % dy i ¢ targets, e.g., on

Vi ruses or cancer ceIIs. Al so, polyclonal antibodies

have the highest probability of retaining activity in
BACKER@INDNOF GHEANVENEONC nut ation. 15 Different

commerci ally avail abl e pol ycl onal anti body

t herapeutics exist including: 1) normal human

A nuumﬁ»eﬁ@fgn@smqsnﬂ'seeéqsarecpaﬂ%?dqch?eefﬁwer&dheﬂaDWéf Henoclenaegaitibodies
\xéamésauy Adt tbwmc&aéaﬁragahm{eee ltargétep;galrab dlé o eaTabligfof the com-

transglla\ﬁ%itlon I‘Eﬂe IOI’] C

ol L8099 ALl Bl Sl HUTBR. AO0EE 5 SARL XLAGe from mone-

cloral gntlbcaiy\rﬁmgltloth@mthéyntmoéms @uéhgxomvbame @hle to target a plu-

ran.Eﬁéfeﬂ,ngmtJtargetdﬂ e O6h v.njsesu @Ahc@'r ce\nacmw bolyeBnaldtbsties have the
erived fromthe

s T AT R SR = R

from human bl ood has proved effective agai nst

Dlﬁ*epefn@%{)ﬁﬁﬂ"%ﬁcﬂﬁlytar\]/allal'b(ﬁ{)%n%& rlsél %t\’ﬂoﬁy%ergﬁeﬁjﬁ é)cr Xcluding 1) normal

ovi rus’ and ot
thVF'? U@@E”OQ‘Q?““NS@@QH frerg 'Chfbblloe‘lj anfﬂﬁﬁ‘”tab&lr"ﬁa” é?ftors a?s) Rpangn hyper-

imrdnd muﬁlhre)grwonaa@.veahﬁ;waqetblwdocwhyduaaua huh@AddAors carrying anti-
Bts i mu

bogest ?gahns IﬁJa:ltlcu,éar’ glse?serpa?gg et % afv l‘l(,l)? d'vhrct?-gl;giezgrewousllyznave encoun-
ter¢draitiren Shppgteinédciinan onvadsmations sangedl tanonal hy egrémpmlominghunoglobulin
dervVed R BRIbIER GGfhRAIZE afimalsNyMD- gl obul in). Nor nal

human i mmunogl obul i n has been utilized to boost the

i mmune system of i munodeficient patients, as well as
Immanédiebulih @uefsd dm\hamadusociUttasiproned effdciberahamst infections with

her%!@i\’ig%t\{}%g e|%§?ira%rﬂ/%?ﬁéﬁ@pwrd}?‘é&ggmagg?{lnlug aﬁﬁ gtm%e&%g Qiruses, ra-

e’ const r onor
biep ¥HsrePBYINGN o ot edfsWell 3N A% E?\erabaj Baseh D\mp[pfaﬂq)(@ngmmuno—

gloBilith ptaxified Brlofh ﬁxafbﬁﬁo)d ofaébbﬁ@nrnﬁiun&ecn WitR Chuhiarnegs ehuskd BS afford T
S

celf |mnpt?notsup§>resa51ron in %he pga%me or pr\ev%tapaﬁl%?trplrxs?PE?n%&ee]e&logo(e g., Thymo-

asS Wwas O or ani
QIOhUJrﬁGcleam’@ll hamen F:romue@elwtrulm lhles beBOutilized tol lgwgs the\wmune system of

imr%@l%eﬂ@éﬂt%tiegg/ LKROP4 Q%Q%rap’&/ of various autoimmune disorders.

Nevertheless, widespread immunoglobulin use has been limited due to the constrained supply
of donor blood raw material, problems with batch-to-batch variations, and variable safety.
Animal-derived immunoglobulins in particular are faced with the same problems of immuno-

genicity as was observed for animal-derived monoclonal antibodies in the 1980s and 1990s.
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Finally, as with other blood products, the risk of

transm ssion of infectious agents such as HV, herpes
w@roohepHED4 ti S viruses or prions remai ns. AccorPCTDKgg04/000001

whil e clinicians acknow edge that polyclonal

antibodies are a preferred thgrapeutic in sone

situations, their use has been very limted. 5 New

approaches to generate human i mmunogl obul i ns ar ose

Finwiiyt, fas Wit dtheNS@RINiredand, Hhd nik%fhrad@hﬁﬁé%‘ﬁ ofTrTf@dﬂ@EJ@Qbéﬁts such as

HI\ynhCégpfe%%r %Pag%s&lijrgg? or%ﬂg n%?l%isl ﬁ%%rgmqlﬁeg/gl?qﬁgglans acknowledge
thaﬁP@Ud@@alfaUtlbqﬂmmﬁ nrﬁntrnd)gﬁemmutlnm scamedsiamations) thakrsuse has been
verggidifea! a specific target can be raised by usual

i mmuni zation techni ques. However, |arger antibody

yields are limted because of the relatively small
Newiapproatheasite @enérairegﬂrmainmmﬁlrﬁagbawmsarﬁéé wigethe tddhsg@k€animal tech-

niqhéﬁlﬁ&gﬁérﬁc R?Jea%ﬂ% gLILI n I”‘F\Pu’%gglo%m I ? &gén cyegtgil (U.S. Patent

, Yand ens
No o, 11A66) Ehgsiedrise nmﬁiluewrllv howan 'fﬁmun%@L@QS)andmmw(ﬁs against a

spd&ff@d&k@bﬂ@nﬂ:@ Baise€ b9 rtl|§ual @Hﬁnluhﬁﬁlﬂuﬁﬁtef:m{lq Je@eﬁé\pé’vef* 119t Bftibody
conpl 1 catjons.

v SR b SRRy Syl o SR e dprash anhiAi e ao been
maﬁﬁyram@plcdyr theriwimieriabi umodiobidlereenes s5.g., cawss ishegpa rabbits, and chick-
enﬁél(fuf'(ﬁ\ﬁlﬁr\c%t N NaBfe BRstdHnbRgy hﬁé@ingor %ﬁa%ﬂ' Flg¥vev%r producing poly-

cIo%#tapB!bqﬁ{}es fgr %%Hggq‘ o%éneggmoo%ftsakr}/gglpﬁgstlgb;{ qvnttlgpu@f:omﬁl(x_catlons
Firstnthe ool ociedphystologe g tieudriimal dnaidiunmdng ntayi didpialeqeeidehele differences,
causPB% &lﬁél’g}]&glﬂcmffésgﬁ?mg mﬁﬂhé p%%:rt%ﬁe qu&tfoSJ{al rjegrr\l:nigement and diver-

s'tyt ?eﬁ%[}% IB(E:H'QS’HM Ir?srﬁ"’f‘%?g géé%‘ld? Fefotie ingtabiliphef taiinisadugert imyodyeglobulin

locipmight ith€lGérice thaviohb-tadt pRYOERH dfﬁﬂtll&fﬂucmllr@nit@teel’qﬁmy challen-
gm?@ Hgggyche ERHaﬁ Fbw%hr% unoglﬁobullnt S ars]g (S?:,ggntgF aBlnﬁaéFntlbody pro-

I OUS S SUC as”™ Vi I‘usec
dugggp M@b@?@xa%@dhp@md@sthm@‘ Mﬁnrﬁf@bodﬁ iFowrth,20e oifk hifmamsmission of

mfe@ﬂbusbél_ﬁhgssuﬁlﬁ sl Uﬁ@ﬁzs' ﬁlcﬁ@b%{ch%r lp@t‘l‘n@&érg' J&%rﬁparﬁé@%%@ aliMinistration

ﬁ urin tec nol ogi es for produclng
of hu@?:aé]n?ﬂt' affies B@HVCeddPBH' ¥$r ot ei ns, such as anti bodi es,
in sufficiently | arge anounts and wi th m ni nal

Acc@ﬁatlrg\( ttﬁereh’?é ﬁ@(gy 1%? 'n?atnh%@ﬁ%r g ecﬁlﬂgl% %L kd) ?&luc}f'\%erecombmant poly-

ficient or nmanu turi ng
%Hmtﬂaﬁtsush a% #itpedigs; lngwﬁmeaﬂwlr@ezzarowntmm ishIrainimal batch-to-
batcravardtioasfor 8 %R RSS! @Bes: Efficidnt ARShdUB ¥6- @%@@@ﬁ‘rmg homogenous re-

congo%s(aﬁnlt gpo%gmg %lné FSKJ?Y& #flt %aorpcu(?fr nalar?\lnﬁ{alé eeﬁfRTeﬁgon ceqf Imes have

I es
beel“rﬂeé'f-"ﬁ@?ﬁbfﬁs thet pradictine of a yhriety af potsingipdlgdinanamacional antibodies,

mté‘rl@ﬁklﬁf SntVl’fbron?y" t'ulnoaﬁgcrbgfs fa'@ﬂ)’cd&t;ulaﬁ&?ﬁa@t&@gﬁn*/ﬂy§|§:I IX. Many of
ase on tr nsf ect |:eﬁF and ragﬂom I nt egr at| on of

the%ehtec ﬂLéeS oafre Pﬁﬁe O@St{ans ion farhcbra@ rad%teglfatl ﬁ@f the gene of interest
intcebhprg@s@mnf theldxprassien el lirevieltbved Isedetetiogramplification, and charac-

i el )
R e e
preﬁ' 'é‘ea master ex- 30 pression cell line. The

expression of an inserted foreign gene may be

TheI &jﬁt‘ééglgﬁ %ﬂﬂp }/nlse'%)dS \Lo'i—clalorp ggrief r%%%é angsnﬁeé %&ﬁ‘gé%ol%)%def?e%{s” from sur-
r°“§§“f‘%§eWﬁ'@ﬁ ENAQEN WQBY tasep thefobee tsgnserted dnto sites wheaghe pasition
effdctydrd lsiroﬁd"%o%)_ijﬂtt&" R tﬂfe shitBedld Qﬁjt%@tpr&fuci S¥ank § %Fo%qgefbeéjene Fur-

08 5 BB RS SRS . it

imposed by the surrounding chromosomal host DNA.
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2004/ 061104 PCT/ DK2004/ 000001 3 Systens al |l owi ng
w0 nioggerdd on and expression of a gene of i nterBSI/DKR004/000001
manmal i an cells at a specific genom c |ocation have
been devel oped for the expresgion of a honbgenous
reconbi - nant protein conposition (U S. Patent Nos.
4,959, 317 and 5, 654, 182; WD 98/41645; WO 01/07572).
Syspens 8llapiing Btegraiion dwisexphassion bea gpee bf ihteréshiregaainH8n cells at a
spefcﬁlE déﬁ&ﬂé%da%‘n ﬂgve%e@ﬁ@egel?igéd J@ptl'%b& relslsBr(? oﬁ? gomogenous recombi-

etes, for exa

na'@ ?tgg‘sﬁom?o?'go%%gcﬁfﬁ%ﬂ Nosaﬁ(?59t$é|7@nﬂ§ 6ﬁ5’r48¥d|%@98@f1645 wo
Ol/DﬁETZ)t NaNnss/a t64 Sodsscictig | the bi&e ﬁﬁé&ﬁm%t@&ra@orh F&rp%dﬁcﬁ(gn of a mam-
ma}(fr%éi’lrlgﬂet seare?es FOIP%&ae e’r Sr'%tégg)ég—ﬁ%\?eggr ahl\évﬁxgﬁgéqnf is @onoclonal

mal ntain t gf nal
and ghexg is @emdlﬁtlﬁatthqgﬁganisfﬁct@ﬂacpplgrbp dobe 8GbESUWREydF vectors. Nor are

thefCMyRIUGYHdtIORE Abw ThMalitd 8 oridhV A 'EIWGMY%reﬂgljaFﬁ%stfy sr?eCIFlc Vy-VL com-
mnéﬂﬁﬁtﬁgﬂgrfor generating a manufacturing ce ine tor
es "Si°0% and production of a reconbi nant

poncIonaI protein, avoiding significant bias anong

the individual mnmenbers constituting the polyclona
DISot OFEBRE OF ONTREBUTIORE present invention does not

utilize animals in the polyclonal protein production,

t hereby obviating the ethical and clinica
Thegiresang iNventéan rrevded solWipnsfarigeseretingp pnaacdtasing 1Bl line for expres-
si nSM‘d\MBE(uc@En bHE rémlnpbblimgnaq’ﬁﬁoﬁéﬂt a\}orafr?&%:]i!l;lﬂﬁcant bias among the

des nmet ho r od a reconb

|nd|9|d %nﬁ% rs g?%@pdhgp?l aCI n foteinhe for the

productlon of a recombi nant pol ycl onal protein of ten

Furt$1€l' Qﬁé S%sgﬁtqmetntﬂgn bég%@%l %baLH %QIS?U elrpoiln‘lon%lotm)@y production,

peci a uctlon 0 clona
therﬁEY Y'B‘i’fkﬂyth‘? etf&@' Ia"ﬁ’ linigst élffsf-ug\es pesogietasnaith $uchgwertashes.
thereof are of interest. The present invention allows
for 20 the comrercial production of a reconbi nant

suMMiRCOOMAE TIVENTEHR for use in pharmaceutica
conmposi tions. One inportant feature of the invention

is that during the manufacturing pro- cess biased
The gxgmeatsiaventioofprovidesi methvdsdid brodating dirésoniitmt bbIYEIbME manufactu-

rmgtcgﬁ Ilf?é)#o\‘%é)&%hu&foﬂto?'ar}e o?‘ncﬁ(%g{t 88“’88“% g{%ﬁ'“vg‘?%ﬁ?%wd from the

mnimzin unwan
lmnﬁqgg Q%Qéﬁp%fa”ﬂ'% Eppesiadnthe prodynatioo of pelyclomss attdbalies, polyclonal T

cell reebpioes 6rasolyerintf f%ﬂnhﬁnlt@ﬂweaeof SFeOJFth@?é%E Th%%r&%h&’ VRN allows for
the PJn(?l]hgrlc%I EIO ‘.ch o%r ? 2. réfo g{aajent 8o@aloP?lIpé?t)éﬁggggqeslﬁtrpgtaqemaceutlcal

oF €O
C°”‘BP%‘%&PQ§ Pae tmmtaat f@mrﬁ géthe isedntionix ﬂrnaddunmgphe #iangfacilring pro-

@ I
cessﬂfﬁégr lbdg%tsﬁ%rﬁ@ﬂ ﬂh@%dl\hdﬂ%ﬂ n‘%ﬁecg%é ééns@ g etﬁé E&KQOI#AI ?ro%%fx is kept

to a%on erendicant P ’s@ﬁ'ﬁ%’ﬁ'@gé‘”é’ﬁ%ﬂ@étcﬁ t&lt@ﬁhn\@t”a%hber of

sald pol yclonal protein and where each of said

One %’s‘ﬁéc@bﬁth@cﬂrgs ??&V&%ﬁ%ﬂe% tP gtrg%a(% og' r@%nu%adﬁa"lﬁlgla regpmbinant

ngle sit none O
p°'VF'ﬂ” QFQ}G'Ecﬂf I”E%rte%whe'relft@'qi Boly@iynat prateinicngpesesdor consists of) dis-

tinctooérhbeat itiat bafd éiﬁérhSuléH'lﬂﬁfgeﬁ Q¢ r‘hle%a CBFTHSH |hg J)eHrb\n&ng a collec-
tion g?(&rllg%éﬁwﬁpsﬁ% lsérlaldy Qfo éatorg%}e&/g?% aqquences, whe)re each of said nucleic

recoveri expre
acid sequences encodes a dlstmct member of said polyclonal protein and where each of said

nucleic acid sequences are integrated at the same, single site of the genome of each indivi-
dual cell in said collection of cells; b) culturing said collection of cells under conditions facili-
tating expression of said polyclonal protein; and c) recovering said expressed polyclonal
protein from the cell culture, cell fraction or cell culture medium.
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protein fromthe cell culture, cell fraction or cel
cul ture medium WD 2004/061104 PCT/ DK2004/ 000001 4 A
wo eootloerioaspect of the present invention rel at BERT/DE2@4/000001
met hod for generating a collection of cells suitable
as a reconbi nant pol yclonal mgnufacturing cell Iine,
said nethod conprising: a) providing a library of
vectors conprising a popul ation of variant nucleic
A farthal aspeptief thespresenh @lventivre@tiiestlo Sakthod €6t gihsrating a collection of
celgg éﬂlec‘ §§a1’écoﬂ‘gﬁ1§ﬁ£ g%&goﬁa?%nufac&r%gﬁéhﬁrgeﬁ sgigcnlaeethgd comprising: a)

aCI sequence net
Proyist I'%Pc? tiary CrfrVGt?t@rSrFO@mmm@ prpuladien obvaiast nndeiofdid sequences,
whéliesii édth lof sAIEVBQHS &h@hséﬁ NbrR Ryid gl Rl cﬁéﬂﬁl:tgrﬁﬁle‘?’d"g:ld sequence
en n3 lq: {TD becfo I nase reg ﬁnltlon S uen- b

|n{§o uci g sarg' P %P%Y@ (PERE GPRPTITED ‘ﬁB%ﬁ”@éF)dSU”d
mejribges, thahl@ﬂ@amatticglagenm ayfd Darke orinmote véatbinaee Fdcogiition sequen-
ces$ B) thth¥A&Ling il Ilbﬂaﬂﬁofcxﬁe'&Wré ﬁ]@éa hEGAI! 'Ilﬂg%errgﬁ?lg@ééﬂoﬁ% of each

q F ﬁ % gg ? those of the vector

in %’E@‘E 9O s OFtnceﬂ' lge GRRBES reqoMEiRASe irergIpiten 5%@@%«3 matching
those ofstdie Ve dtOr, Gt lal stngid sp@saitic @ite n‘nEsEgdfrﬁ&@Tb) BRIEHg Sk pR3dnce in said
cells %?OIY@&] l"f\QFe @H&Lﬁh%e@%b Qhﬁ%%ﬂé'%}?a{%ﬁ nuclelfs’ltag. g%c?q gé%gﬁep (a) are

Integrated sit Specl e ce
integrated siter épec\lﬂgélllyémsta@ gellsrpd tl@ﬁ hesp cell kineg wipie- saithgiwesor more recombi-

nasies fspare e&hélh@I’expr)ass%&%%%ﬁl&!éllbhht&ﬂh@h %SlL:I'n%cI'efétandVﬂ%hGéhce is intro-
du«':%@j qj) {b FAtF) ﬁl e%%oéj d g@%gcoveo&sgt ro d'f') @'Pélae%thr%lfqh)expressmn from

enco
a S‘ﬁﬁoﬁq vedar tqﬁ Muvghw@aqmo@s celhas @ protein; awtdmblactiog oglls comprising an

* intdg¥dte@ ey B shid bRy ©LdriaA® ndciBIE aLifisBquediss, d)

selecting cells conprising an 15 integrated copy from
said library of variant nucleic acid sequences. In
In ixoh Metfetds @f theoihvéritien) invdlnibd omjerstbodrbat tHeepdtiREBEBRSh normally is

ond that |stn|3?n%9{'a¥l9la9£b%latéa’ gl-? l{ét%ﬂ% E@L +>§3r<?la§|o|rc])(ne id Q@ectedS

not nat ur y associ ate erel
expression is effected. The present invention

Thedﬁéﬁ‘dnlt hﬁr&nﬁcﬁﬂ@és@hbé’s’%%l?&ﬂﬁm@%o&@ b Whih lal IBFAY Yof Qriant nuclelc acid
ant ces can be introduced into

sealiccR fan. By FRfiesdin o G SHL s r ok & seiisr Pevalgrionyor cels
swt@bl|e|a§ polyoloralinvahifastarmgpell yioe.ofhake mth.aﬁam‘tcwdlemgllcteédsfectlon of a

collbétfé)ﬂ of IQ%S/@H‘F@EWBF&?W,‘ &Hl%@ﬁ( tb:%i'l Ee&ﬁr@gls;lﬁﬁaﬂs%? % s ilth fractions of

h ells wt rar - bul
the J P E Pt PP oSt hosi 1S 278 rAnFoied Mishdndfdual members
of théBbriarybiobowedoy panting beithal cldnes gsieatet @pombBEE&ioR OBleferably the pre-

worf P i BN R ot ol P M R e Gl ety ™

upon sel ection. Preferably the pre- sent invention

In dmblalsb&fo RRNHRNtiaA, tﬁ@'lﬂ&Vl&lﬁ?HeHHeP@@f QﬁoIWAHaI %%E@ﬁ'greaé'ncoded
venti on

o 28 S5 e o e B e ot s o Mighimeroers

are ﬁ?@ﬁﬁ'%ﬁdqu swopolypeigidecbiaing, igdure hdieot memBPangdoandforms of anti-

bodl@a‘s%ﬁ@'ﬁb%ll ré@éﬁfo‘?s tih @ur‘tﬁ@'e\‘db%kimen@mﬂé%r%sgﬁtelnga%ﬁ'asp%q' of gene
de chains, include sol

seg%ﬂ%reaﬁ‘gf%%ﬁ?fg ibpely heavrchaipiand lightFhaln vasiable regipp, or a T cell receptor

alpheeahent aydshetd cheiruvdradie refgloa dir aeNést rofeptdiraiapin®s &idin and delta chain

Vanbgggggﬁﬁnw a pair of gene segnents encode an anti body

heavy chain and |ight chain variable region, or a T
cell receptor 30 al pha chain and beta chain variable

Theﬂﬁ@}sleﬂﬂ|n0ént1'ibn-t|f|uﬁ:ﬁ?elzrl pro@E& QbcdFIREht %B@tl@nﬂ'ﬁ%n%%chﬁ'mg cell line
com%pigi'na a c\é [ Itl'rcj)ln o?cells Sgransf’ected with a library of variant nucleic acid sequences,
wherein each cell in the collection is transfected with and capable of expressing one member

of the library, which encodes a distinct member of a polyclonal protein that binds a pérticular
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The present invention further provides a reconbi nant

pol ycl onal manufacturing cell line conprising a
weolkectipon of cells transfected with a |ibrarpCoDK2004/000001
vari ant nucleic acid sequences, wherein each cell in

the collection is transfectedeswith and capabl e of
expressi ng one nenber 35 of tﬁe l'ibrary, which encodes
a distinct nmenber of a polyclonal protein that binds a

antehtand Whadh iYVRc3€a4t Rl d4e Bﬁa-é af@ﬂ%é@gﬁ&ﬂé of PdATHULO&NSs in said
colé&gonWWh&t% r{ §ald Rclgélc rac'?éf‘ﬂ%enc%'s not aatug%llylagacﬁl ?{PWItP said cell in the

I ndi Vi sal
CO'WPF@]ﬂe The §%ll linernreferitty eridinptestomricmamsiatian cellingrsakh s Chinese

harASePEVaRy EEHWY deds S@bﬁc@@l BHK RellshRiyeoRal c%ﬁg (28, SF@/% c%ﬁé INs0),
roma manmal | an Ce

t
o R L ke O, L3055 b0k Sfuts o oLaceos b 599 cells, o
PERBEK Kd®idvsr, nwehmmadlm buskatyeotig or pEkarydtic eéllssf]ud\lS@)plarilﬁlcells insect
I talized human cells
cellgl?%,(agt cel\ﬁlg "I)a:aég_églg fdnfar %@Ké%ge n@cf or PER C6. |
However, non-manmal i an eukaryotlc or prokaryotic

Als6 eHbSaceG (}1v; hh@ﬁre@ér&nﬁveﬁﬂbrh & a Ihtf?é@fdf ve@t6||'s| for snbéeéapcehﬁc mtegratlon

cor L Ao BP R e FUBR PN i PP RaRyerges, Wherein eacr
of spicyeskass ﬁ@ﬂp@eﬁd-) opecory of 4 distgt avdleinacid seqrensa ergroding a distinct
me%@fdbﬁé b&f’cl&‘fal PAjtlh %ét%lrﬂﬁ%%ardlaﬁbr\éﬂﬁbé\fn%cpi‘)%r@ & AGkeGecombi-

eguences wher ei n each sai d vectors conprises
nan)r SRR SHAUNCES: di st i nct nucl ei ¢ acid sequence
encodi ng a distinct nenber of a polycl onal proteln

In érl'b‘merglsg&% te Wekﬁ&ﬁjbl%(nd@?g'gqgﬁna%ggt c%? co%qp }g'm comprlsmg, as an

reconb nase recogn ences
actiyg ﬁé?cf?d'e"tthé r?%v@mﬁnb ROlp¢leRAl a@tsbogvrﬁn@frrmwtth@aof) or polyclonal T cell

recéplﬁp(lﬁlﬂfalgﬂiénﬂﬂiéﬁé’dfﬁlpP@eraﬁﬁ o%ﬂamé'&pw ﬁh@ métﬁéd%ddff%ﬁ’é inv@ntion. The
ant |

recgufglggm)}% Onogﬁpplr)égeé fathigowggsé% n 1% sE%chrcfafga&%qftlve agalrgst a prede-
termh’éﬁ gliseyse tgrast eSuhl phauhrceitiead chrppasitenaesarn bel ssef fot tre treatment,

améliby &l &rbrev-@ﬂ@oﬁ SF&E@HsEsaEUchFé@lc)éﬁ&e? Nefectibiat %Igmﬂ'fatérp%lseases,
ecCl or or reaCt ive agal nst

ion is s
a"e&iweaét%“}ae% e Brd o disgpssst 2UtGRUN P SRAED ATMURPIogical mal-
functiomg psrdipassuleadisérses) Shbadasrin tiecdntr@bhereods, system, metabolic and

endobBd éﬂgé'gséQQraﬂ%;ﬁlgﬁﬁ)é?g\t.lérpgalr%Ed&in‘égﬁﬁegﬁﬁﬁ&cn'u Qﬁwaf‘rﬂHQ &lieh as a

I nfections ry seases : ay,
WBWUadFﬁEF“?é@ﬁPﬂéF@ﬂthlseases aut oi mune di seases,
i mmunol ogi cal mal 20 functions, cardiovascul ar
i ses, diseases in the central nervous system
Daﬁh(ﬁ%olic and endocrine diseases, transplant
rejection, or undesired pregnancy,. in a manmmal such

By ﬁﬁot@m"t&' “Wype%tlg@r@%éaﬁt Q’W dRalry ofUmifo B&ds, r %&IQ%J 6f%]’§3th or post-

tralgyﬂtﬁgald'et?tiﬂfécatlp%.gg éggang%xqtéﬁ éfq?gem%p%gzgh/ltlwesl Igomprlsmg two or

moter @sashbled onl&bept’mldlchalca,tfraymenﬁ’ Gﬁpifbtrémspﬁoﬂy;@ptlaés @fgopeptides, or
peptiBONEers or mul timers, conprising two or nore _

assenbl ed pol ypepti de chains, fragnents of proteins,

pol ypepti des, oligopeptides, or peptides. As used

As lh’lééf:leiel‘hm tthe térﬁf ‘FBo'nyé@héﬂCﬂeréﬁJ” oPFSEIRIdhalit9" refers to a protein composi-
tion zp a{'lgm ere|¥t but homdcfogto%s %r glgtrr%ler:]cu?esngre%erably selected from the
immunoglobulin superfamily. Thus, each protein molecule is homologous to the other mole-
cules of the composition, but also contains one or more stretches of variable polypeptide
sequence, which is/are characterized by differences in the amino acid sequence between the
individual members of the polyclonal protein. Known examples of such polyclonal proteins

include antibody or immunoglobulin molecules, T cell receptors and B cell receptors. A poly-
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tion conprising different, but honol ogous protein
nmol ecul es, preferably selected fromthe 30
w0 pewwiegbobul i n superfam |y. Thus, each protei PCT/DK2004/000001
nol ecul e is honol ogous to the other nole cules of the
conposi tion, but also containg one or nore stretches
of variabl e pol ypeptide sequence, which is/are
characterized by differences in the am no acid
cIos&@uﬁBnG&nMdﬂeeﬂoﬂd‘I@eﬁnieﬂ@hb@eﬁi veprotehelcsule, Wi has been defined

f
o BB 1588y UM RO 5 B ) 1, .,

theifgpefla payclana éF‘l'qué@éplﬂﬁirth drgired terget antigeept ors. A
poly WD 2004/ 061104 PCT/ DK2004/ 000001 6 cl ona
r ot ei consist of a defined subset of protein .
TS B EoN R EFIn AL B S cosr AaTNas,pol pRHRLR sl Which
shagesch carsmbi éeasimar s.ath s inthiding ativity tdwardsonaésited @ardes iel € din the case
of 60Wc%$n5l’ arftib8dies H&crlBeHab)pﬁ%q) r?qua &9|t¥?m epnetac!ﬁm agalnsq)éhe target an-

agai nst the desired target ant
t'ge“pé?'%l“%‘i*?é‘l beidens of fﬁ?relofﬁteé} &Para&m@t@n% meleroprgadisms, parasites,

cellprppese hmgénspblotaﬂ?bdhyﬁtdté @iolecwlal Cdr a'?uy%l&%'r%ﬁ'u&u%é”mybcules, or sub-
r S a

stalf\c%ét \Hﬁ Eh m%g%g S tai?’ﬂ& of s %cafcc en\é BB%{\S/I&'P A% Ord’ﬂlfq:%gﬁj?fe?@ld antigens.

e ca
descrlbed by the bi nding activity or specificity

Theagﬁhﬂﬁinetrﬁé}nﬁércﬂ Qtre@bihd i Py cid A brABL cgﬁ@vogﬁbnpgoro‘gﬁe member of

| ? ,aate roterns, mcroorgani

2 rGbRR SRy ] profienots disRietein melecida PboRSIPAIMPosition com-
prisingl difererts pubhorariygats ipestedit moletuldse Sherdd 2R lpl‘cﬁ.ém rBdle&idis homolo-
go@%@ﬂf@&he%bl@&lé@é{f he c%rﬁﬁostlt‘g;n %It ks g‘&?&}tﬁg clﬁ,:'e grn%?n}essgl)etches of

nai n or mxtures o
Va”*’b'ﬁé’%‘%ﬁﬂéj@ SGHU%PCPewB'ﬁ'beﬁ%rﬂtchifaFt;ﬁmm differenedsrin the amino acid

sequaTTp betwdearthie O1dividuaEmaRIBRRY of @he pdlydlEHaP PRI&IANT
pol ycl onal protein" denote one protein nolecule of a
protein conposition com prising different, but
Thepgrrs O’Qﬁ@l@e pelypeiitide seuangeeand Wwhkatde %dxim”[are)tlsadnnterchangeably
nmol ecul e is honDIo- gous to the other nol ecules of the
Th §| i on al so contains one or nore stretches
egf"r & %fBFEmﬁ tbﬁb%fpfi [gemeBgichriclonghprekrin ‘sjeaptes one protein mole-
culecdtar mrotedr cangmbsitipn dbibesiedg aerdne, H%Qo&@o@@uﬁ&bﬁbuﬂ-%olecules, where

eacﬁﬁmﬂéﬁona%ﬂev@ﬂgmto,gs%ml b gH%r mm?ecugf gf g—\& ‘S?B’é’ﬁf itign, but also

rotern
Cong’éﬁi’é‘ﬁ&é m°<§ﬁ gtretghes ﬁmaéablegpkmept@ﬁéemde which is/are characterized

by différendcbangeadhiyo acﬂ@@qdeﬂ&é’fﬁetv@eﬁjtﬁé ih@iGiduERRRberor ?ne polyclonal
gconbi nant pol ycl onal protein” denotes one protein

nmol e- cule of a protein conposition conprising
di fferent, but honol ogous protein nol ecul es, where

TheQéFﬁrh a‘hrtl%@”'aegmbgghllf@ndténg] lepgl%lﬂ% gé?w%ha tdQL ?ﬁen referred to ei-

ecC S of he CO osition con
ther 33 4 B RS ey ea?grvabppﬁspe'r@rapw&nuilweorsaé@nem@ecme (the an-
t|bodmmleculs/oanremoh@glmmerrmczadne)ba(n gihtidoay @r&ﬁ&%lel i8 chg¥Ble of binding to

or r@é&ﬂé’wﬂﬁ 'adsg ﬁé‘gﬁfg%n&%tewwaﬁw?ghe aﬁ{l he/an%%@tcrepbtgge), which

in t%‘{” f“LﬁYdF?doWde%ﬁbeﬁ@ﬁ?UWO%@i Gfﬁ¢C;§¢Tdﬂ¢®aorSmenAm @Hividuabantibody
moléadletis uslidi@regfdéd &OMbREI L, @hd Woﬁﬁ)@bﬁ@n Qﬁiﬂtibgﬁ\ghﬁﬁecules may

be n%rlgclgﬂygogécgblsllsltlﬂ% F%%@EF%% | ecotﬂﬁﬁ.!@gt Fr:ao?ycmgl (i.e., consisting

of d'ﬁ‘ﬁfﬁ”bé@ltybqwITM%HU!?Slrsac{clapa\mhethefsarbe nddiffgreno epitopes @a tthéigame an-
t|gerWoI Bved srB&ct (dlf?é?f&‘nt%'ﬁbgnsgeﬁaecﬁ BBy rhbiR&@RLd IGRiq structure

an nic
that enables 1:t tggmd spepglcaﬂy tg its correspondmg antigen, and all natural antibody mole-

prote

cules have the same overall basic structure of two identical light chains and two identical

heavy chains. Antibodies are also known collectively as immunoglobulins. The terms antibody
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in turn may lead to induction of imunol ogica
ef fector mechani sns. An individual antibody nolecule
wo goudeEbd y regarded as nonospecific, and a coPgDPKRI03/000001
of anti body nol ecul es may be nonoclonal (i.e.,
consi sting of identical antibgdy nol ecul es) or
pol yclonal (i.e., consisting 30 of different antibody
nol ecul es reacting with the same or different epitopes

or SftitohRs S8 BedPreit I28E MO IntENRA & ﬂwcmdﬁtchﬂ%trlc 2k SsfngleedMbin antibo-

ant i anti as a uni
diegy ﬁsd’g‘%'tﬁs)eb'”f%{}a%’ﬂﬂﬁls Qggﬁﬂmﬁﬁsﬁlﬁa ag hakyi i fﬁag’lf‘?e&‘tsc ¥ sepyfrag-
meots, be ®/pl sl rmuffiraeTtd fgens swrh dis alirhenalgdradleamdsi do@eytavslkest IgM.

cul es have the sane overall basic structure of two

identical light chains and two identical heavg
Theteamngolydlpral Gotibesly” deseribess cxmpsitiondif [ditereng @éntibegy molecules which
is daﬁéﬂl%ﬁgﬂgggmb kS re-iEEtﬁ‘lgt\ﬁiEH@ev@FHl Ubﬁ%ﬁt@&m{tl@@%&@étermmants on
the ﬁame or C{n dﬁf/ nii @Jﬂgﬁr&ﬁ %gﬁ@hh&\ﬁn@ lgﬁléofésegyfcgneﬁ%ntwwy is thought
to leﬁnlopaied indihe s0-callednedriablrgebipneipfrihe oolxgedi tastiddy. However, in the
cor@éﬁt'o@% &%serﬁ %R)&nﬁ'&w el clofit) EADABObS uRlierSobY td Hégrlbe %fferences

mul tlnerlc forms such as dineric Ig
berfier B 'ai'vma'&éﬂ amelfeulegaeidngen sercaiedsansienoregions e.g., as in
theamate bbm\y(turdestanttbedleacmmpmgIth@n nafre dhtifo@y égotypes such as the hu-

I I h i ndj
RN Bty 30 SR Sl B 1o
19Gter SHr ﬁé\‘i’\?%“‘ on the sane or on d| fferent antigens.
Usual Iy, the varlability of a pol yclonal antibody is
N " vari abl e.

A Jeg B AN el ST PPt Al i A5iay5es R SR ingat polyciona
antihody exlpsebfwititiels Gh@@eﬂatlzqdrhﬁetﬂmabmty pabine toomdédirey targat or desired
setQJf sfglie, W%ﬁ'iét@ggm €S Qédapﬁe drdebRr § m&%orggﬁg?ﬁeg%arasme, a cell,

Pe i ndi vi d nti ¥ nol ecul es resi di ng
an gliFaeyl o5 g eaner date 'P%'& Wrsor 2RO stadctyg, T/sCH: Riasighce which
magibrttbe esgeaifof apddificcoitiesdyclandiag,mrmgixtunes thereatr e ant i body

i sotypes such as the hu- man isotypes 1gCGl, 19&,

19&3, 19G4, 1gA, and | gA2, or the nurine isotypes
Thq feesn, imigapeglobujig Gmmer)Gs, ussr @s gallective designion ghthe mixture of
antpoliee kaunalin ambu e erur, butingy 8Bb 'bedREF td BRRNALLE IR of antibo-
dmsﬁ&%/ fa%ggt C glonal ant 1 body subset, which is

aracter| 2ed B e ability to bind to a desired
target or desired 15 set of targets, said targets

Th@@rﬂg‘lrﬁmgnogl&uﬁﬁ%&h%”Qél%tgé B irRivEal Qrgrbg@ymh%mcu@ e.g., as being

arasite, a ) ergen or a car
|°£6Umen°9<5?b%mo?rw@rt @‘ta.nM@PlXF'@na'rPanamF'ena'@Pt'%qﬂysqomwe@t'on
mhlch may be the target of specific antlbody bi ndi ng,
Whgﬁ s{g't ﬁé ltjtqa%‘cé r%g%é&ogf aapolyc,qtrmglr;%ro’ﬁleén nQSOQJ Obalflntﬁela,nr it {s herein meant a

e3|
bmﬁmﬂﬂaweg @mdmrﬂonﬁé@ﬁ that iselow 1 ml‘blp@‘tfdrablv hedawu K0 Mt even more
pref@edtefdv PenMmsed to designate a m xture of antibo- 20
di es derived from ot her sources. The term
"1 mmunogl obul i n nol ecul " denotes an indivi dua
Theaterinb'e dipranp biecarlaet neleic acidsdbeiileg of mtgrastt isafsed to describe the col-
Iecﬂlmgief%baldd ﬂole&gesoWhﬁchcl:folléfwelp%'n%@eoan@!eco%bmant ﬁollyclonal protein

monocl onal anti b osition
of infertsEr VBtenaispe rcgréra@ﬁf&Ftlm Shelityamy farians Wﬁlearﬂng@ﬁlecql@s of inter-

estiis cdnedigedinrelddtbryaof eRpraskiciovdtedrs."SLichianbr-d1g teHast ®ale at least 3, 5,
10 tfba%o' IQ‘O(R)elle‘ngJs QMOGpcﬂs%nctrr%gn%ebel ow 100 nM even nore

As used herein the terms “one copy of a distinct nucleic acid sequence of interest” are not to

be taken literally as a single stretch of nucleic acids corresponding to a single gene segment,
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25 preferred below 10 nM The term™"a library of

vari ant nucleic acid nolecules of interest" is used to
wale@anstied t he col - | ection of nucleic acid nol PCTYDES(04/000001

whi ch col l ectively encode a "reconbi nant pol ycl ona

‘protein of interest”. When uged for transfection, the

l'ibrary of variant nucleic acid nolecules of inter-

est is contained in a library of expression vectors.

butStaeHer @s loh® easyyoftaIRhE @éﬂré’sé@ﬁ'}éﬁtsateqbl?&ﬁtto ﬁed&e all 3k gig)umts of one

mofius e in o et il aeeegpe B B ardtRere mdratasuch as e.0.
a vaetrd Sostpueaowlest whateenersttharmere gate segmebieuduakyeis required to give rise

to & kdBpiale MolRSuI& ofh B&Jt@n %F h@ér@& iRdlu s L& I%V%igrgoar]tbbé)flféjnd frag-

corre a sSin gene Segnent

BEﬁfBRgB?Fg?So%ﬁb@i Falgs g V?f&ibf*?eﬁim%n% (96 T8 }hyecsPtoss. Whedntroduced
intgtheecel cipreyeh s seg@oents, achitiotopethdtietcodd khd ﬂ&&y ssHatblddSprofein of inter-
estoFé%ldeqPLI‘%cééln?e \QJctJrP&uQrbgﬁﬁg Ilﬂké)J toPmQtI(hSIE &4 ape nuc%nc acid; seguence, pos-

assenb one’ nucl el
sibly ag sepaypte t&ﬂ?ﬁﬂ@i@&ﬁml@@enwéﬁ@ qepkrel qfhﬂeffﬁr@vteorgren@rs
segnent usuaIIy i's reqU|red to give rise to a
r ot.ei n_of |nterest i ncl ude B

Lete m )
TR Bap B REretn B b eSS rag Mk BRunce composed o
oneam mb@oue@s ssgroentaggdrmblic oragiNA) ahatadmceddorsminamperosf alprotein of in-

ter&R! the' [ﬁ@l%pfo?ﬁ‘ls‘gely&% |ﬁt@lte§.9ﬁléf%ﬁsdto d A rytd?%PEIF{claudtéaauences en-

ments, which together encoc
cod L PR ENAh PN 37 BRTER dfe teswy COTEsi|9ed R ABbrswAon of (2)
genegptabiintetelius bei ng | i nked together in one nucleic acid
sequence, pos- sibly as separate transcriptiona
el ements under control of different pronoters. The
As peadierein gida derst “YestasT eesers taa nudeid anid medlesule infeewhith aaucleic acid

seqOdtdetdaf b@Ghé&r&qu&%W@IEEﬂ\?e%ﬂ d@ferer*gaeﬂé‘t‘?c Q{wlﬁmﬁ@ntg%ﬂg/or for
B SRR & S h ey PR I TFUPOTG Y TgaBemgrr o host cell ot o

p"ercfﬂt@"ﬂ'é@ﬂd, spedfifigrigeusdn ghe gdmomeyis béremutneddc aa@ictbr for site-specific inte-
graﬁ&ﬂUWES/e&BF cé?ﬁgsl %ul%t&??'ebéﬂeﬂ%aéo Q{al%cﬂbpor% ?}Q'ﬁﬁglgﬁtaud se-

as an abbrevi at
q”eé‘é‘h E‘Egrtg%r“ ipvertas fat loast B SWEPbIRopraMeter) Hae veqten wét%ﬁa“ed “an
expressenyettora Ifthe legpression ded®] i€ Cafablel dilittegvatioh aBa PEESH@bfnined,
spe@tﬁb %cug'ﬁ t‘ﬁ léﬁ&‘ﬁg of tHa If&gt &enlsﬁ'\re & refsg nRIE&Q/Sl%(a){/ $3e called “an expres-

bet ween eren gene th|ro S an
ston, yertrdey %JF?- $RECHic Hﬁgsraa@n"r If the Wé@'@ ﬁc'é &paisinee biserted into the above

identiftedl gleétbrghcotidsa bﬁb@en@@ﬂmf@e@fas&uemﬁeﬁ?ﬁm th@tfolﬂ)wmg terms are
usel r“@ecg&l St'i me%%g’ “\?e%.eor oF {n%erg% %e sqeﬁf 8%%aqrg{e?r6’n“exprqss£n vector

or si
of iptgeesy candoiexprassiorewetar i |'Q§€f®l51yfoeFIEQTQHC@Cﬁl@Egl‘atlon” The term “an iso-

typé-reﬂftﬁﬁ{d Wctden ré?érstts‘ﬁ vauel irfyi %h&lé@?%ﬂggdeur’é)ﬁcés%%&ﬁ@an anti-

bodly ésst"twe ylg ﬁw&r&%eﬁtt éﬁ?%&ﬁt'mﬁn plf@e gl aﬂd V@WS pectoy’rare used
inter¢r@nesqihe Ik dermseptasmid”’sand & padodré ace‘ udedtimgraabihgsgbBt Tile invention is

mte‘ﬁﬂ@d gehengd B&%: othaRBmhd bSe@EUSuHidh stepge &@%?Eﬁd ,ncE'(l)]'\es for example

t cell, the expression vector na
p'asé’}'a? R0a0gNidh ape Mires 9gngmesior @ny peeeis ?6'0' Wﬂ'@g‘i&atcﬁwie off directing
the tphaduatial eff £desied pegtenea @ropas @bsted i nto the above
identified vectors encodes a protein of interest as
herein defined, the following terns are wused "vector
Theggrm n@a@hg@qmber 'of leg hranyfof ivactersexftintisst"d$ tisedstpeiesdribe individual

vectorn@gécaldsith a dBYMRIt REALIRACMEEL ®nce derived from a library of vectors of

interest, where the nucleic acid sequence encodes for one member of the recombinant poly-
clonal protein of interest.
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25 of interest” and "expression vector of interest for
site-specific integration". The term"an iso-
wo yeeneodi ng vector” refers to a vector carrBRCTDK2004/000001
nucl ei ¢ aci d sequences encodi ng an anti- body i sotype.
I'n the present specification, 3"phagenmd vector” and
"phage vector" are used interchangeably. The terns
"plasnmi d" and "vector" are used interchangeably. The

Thé &N RE tlaBsfelNd aadad o‘e@crib@@h@%ns‘ffé’rc& r%kl@%racfooieﬂ'ﬁer%s of interest

ectors al ent functions for exa
rrotp s e HatEh SEyeefin Fou & et Rop ot Btaetats an dpife S0 For each brva
simylfg hedugly ygthduhtseting és isokpiai bethefindlyidea tON#AGs oftihi@rest.. Such popula-
tlo@&d}é%l'so&nqe Iﬁ)rg'?e%'cro%lrm{gofto?bf‘aﬁﬂ? @aﬁgtﬁ@?&r i gsﬁrom-gpeq's, leaders

er o br ar

m " eac

or ?rﬁFQF'@%F'GW%tWé%tefeét doszs %@enq@a iC Hﬁ’«&l be. '%‘chdfi“thout prior isola-
tiombbmcfat ecnvilé b paagh dctdrad anbiarh@ilarfdiptessREURBGE Especially for anti-
booqleé'equsr%eg IErﬁé‘le%hJ&;hQéE %%ﬁ%gthétﬁt%%gﬁrgga%e bet\llvgetnev e?Pod VLV}@\ferSIty is not
lost wile BeYWAB fibrares ff@'lnyf°r335a@Plenalselp@@nmentoo(e Dnteerhege display vec-
tor)\@ 39@Hnﬁ¥ﬁ1$ﬂ@4pr@§ﬁém4ﬂgr%@9% or¥yitd1 PairiBl B vﬁfﬁﬁ'&w is retained.

transfer” is used to describe the transfer of nuclelc

aci d sequences of interest fromone popul ation of
The/eeemdtrensfectmntistfereipoped at @ broad frerve ftr ditsodainidg darelyg DNA into a cell.
Thd @Fm8&8&8o ngént & dubt @cﬂ@rof‘ﬁﬁ+t)6n\¢é\f éd'ﬂl%;enf %%JO‘SQ&” J@odtﬁlng foreign

i solation of the individ rest.
DNﬁé’BBlaace“ﬁU&h@S&fg v ERSTEatgH 'ﬁfécq'qanraf‘?%t'%ﬁ't @i 9§ a donor cell
and ar aexptopkal.vari abl e regi ons, pronoters, |eaders 5 or

enhanci ng el enments of interest. These sequences can

then be noved w thout prior isola- tion fromfor
Thestegmp palediiophiggised &e dencripna matrarnuhdra gelisdpve Ssiwred a certain char-

acté’rﬁiﬁ’t(ﬂﬁat eESBI@Qh@'sbbétlf)@FroﬁarHells trﬁ@quesﬁcﬁ%%e&?e%l tﬁqgﬂ §1aracter|st|c Such
cha cs Slg?ue enesyre?an E awt]f (o) |cnka X bet%{faﬁ VL|
ISR 57 & TestEienes & 2 arlpiosicisetey AT o gta eyl nutrient,

enzyore, exenlpl e, a sel ection vector (e.g., a phage display
vec- tor) to a manmalian expression vector. Hereby the
original pairing of VHand VL is retained. 10 The term
The i, gbnmarier geReei Trelgslian Marker Betsid seleetieTt @ane” and “marker
genieMtireogbedito gedcpibe iagen®OMAcddigla Selé@dtle mamike (£.9!,18 Qe‘he%bﬁf@rrmg re-
sst%?er%;gung’lc %&X?oyftggot}%rdr%%u%?c I%%Q:%Ltalgc% k % %2}? gggte Eg%a%le ogproducmg
an egsgp! @PW@DF which |Cﬁ'ﬂ be derleted froantheLarowdrmediuins igene erficoging an

enz?ﬁhlégfsr%dlﬁlrﬂg an@ﬂgatﬂé‘ n’é@&%ﬂ@e@br G%Ehe el dd8j nbeef éBég/ré@lgg&%lP%lch for
xS TS FES WU P an et s e (g together with the

genegylohfntenesti rom cel | s that have not acquired that
characteristic. Such characteristics can be
resi stance to a cytotoxic agent or production of an
ThedsEBntgcaMbiRget prafiin” is ¢ es@ibeopratein ek istaxprassed from a cell line
trafstekeCbiab bie exfrekddn GRe® comphAshg tld @aingRiek@dnc ®ehe protein.
"sel ection gene" and "marker gene" are used to
descri be a gene encoding a selectable marker (e.g., a
As gred derimftbe termy aperabBOinked't refere teag atgneent deimg linkédtooadother seg-

melﬁtrwlgansbl%da&o%eﬁuh&idﬂa%ta‘tlghé?ﬁﬂ ﬁfth tie &ﬁ@lese%g‘%pl I%Ir Qf(anaple, DNA
enCB?B Uucl n an essenti al itri ent whi ch can

SR EHEGHOMER = OPIRPY ANt TV BHFPARS A polypeptie I t s ex-

pressed as a Ieader that participates in the transfer of the polypeptide to the endoplasmic
reticulum. Also, a promoter or enhancer is operably linked to a coding sequence if it stimu-
lates the transcription of the sequence.
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enzynme produci ng anal yzabl e netabolites or a gene

encoding a colored protein which for exanple can be
waoorteailby FACS ) which is co-introduced i nto POEDEIKS00001

together with the gene(s) of interest. 25 The term

“reconbi nant protein” is used;jo describe a protein

that is expressed froma cell line transfected with

an expression vector conprising the coding sequence of

Thé temPachgofty chehdlmaRidiar &gy retditd §bgﬂcer‘ﬂﬁ§é @Mhﬁtcells such as more
ano

A el P ST A AL Rr o ner

MAth the other segnment. For exanple, DNA encoding a

As %béﬂ"l?érelﬁ eﬂw‘é@@ﬁﬁ “dchoRe 5531?%360 bL @éﬁ(%g IiEé?al% t%g%%%ﬁlg:t Rplement of

IS ex
Chfgai"f‘f?feg ‘HF%%”t "ha Fﬁ‘b by aﬁ%ﬁéﬁra-sbrm?éorﬁéh §/§yB@tE Heatican ppéntroduced
mt@BﬁH)pia&ﬁasmeﬁ inreetelic Sldhnaxtral GPomasdpizd BRFfhtOFanQAEGIS Blit are not
Ilmltéd Pk ﬁ] rgf?ég%ﬁegp%?% n(ye?sq rtgﬁcga gllﬁlrgﬁwg)gorln%@ IVIAEE I(nr'rlléll]se artificial
Cm?U@&WU%ﬂ&QM“@%ﬂV@K@O@ﬁﬂﬁﬁ@d@mmoywnﬁﬁe term"a majority
of the |nd|V|duaI cells" refers to a percentage of the

TG RO 5 GPEr1S 0! Dby P /B AT FAgRbmerase to

initiate treegtrindorei n, the term "genone" is not to be taken
literally as the normal conplement of chronpsones
present in a cell, but also extra-chronosonal el enents
Thﬁt feam "eeaf-teheast RreRIgtesy Sferniog BNl Reiriainacplagedan close proximity

so that tran@dlﬁhoredﬂm dehe @r@@ﬁ@ﬁ@'hdrﬁbﬁﬂﬁlﬂﬁépl‘é%térﬂ Qtét',lq@m d¥pbsite direc-
mnl -cnro

tof; Ao biEhst sl orR L TRETEE 5y st faposed of relevant
nu%%¢éﬁ@%@ﬁw9%1ﬂ@ﬁWHA@@ﬂ@hanﬁndaaBhﬁhcﬁa@memﬂmnusahesjwanrnme
thahB@otrREBbtidconot er” refers to a region of DNA invol ved

in binding the RNA polynerase to initiate

transcription. 10 The term "head-to-head pronoters”
An P'gitibiogic resistapie@ent s apmine eheddingy Hpatan thal ceh 08&come the mhlbltory

or t&&f&%ttt)}jat aﬁtm%tlcth ggﬁ%réeﬁtehémmg hé g\@rv?/ep%dfcro%gnued proliferation

oDt 6F S GCCUrS
°f‘ief'?)ﬁ‘stheR“P‘Féﬁ%F-Qfdhﬁéﬁ'@"ﬁ?%noter can aI so be constructed
with a stuffer conposed of |rrelevant nucl ei ¢ aci ds
the.two uffer fragnment can

T e bR B S Br ST ek vty iorent fom the
norgh b @pmtrructuregn 8t amRNA. etestructuras g@mise eecgrdzeatichyaa ribosome to

lnltﬁf@§c%hﬁ‘|n mtancﬂfb Qé’o%ﬁqgr@tlétg@rahggﬁ thrL)ém Ynel p?@fr'nglﬁr sequence

fect an antibiotic has on a ce surin
a“dsﬁww T'”%ﬁHG EontiishaBd 2 sreandelvreptile Seafieraféwpg bp firapglated from a
single @TRNAC hud, tb leeatdanto-bianslibtton oFlefirbesn & bdtbAd Pallynucleotide sequence

frorﬁ'abs‘ﬂ*?‘d?é'rﬁl & HnYc ﬁﬁhf\lﬁ th‘%rﬁrstI ﬁggec&% ryjnlelglgotzf‘dessterﬁHg%c%rcgn be tran-

f er ent romt
SC”FW\'D@"Y Biéter Via ¢ lirkten ﬁweeaehm@led ing @ag}mf% geRUsyCceathel pozhtaseransiation

of the pol&lﬂudlenjt'ﬁé aé(ﬁjeﬁeélﬂdSerwreE@lronﬁ? MIS sfé@dém:et th ﬂhﬂ;’ dak&@tLrranscribed
n L.ono,
bi- c_Ith%%c’c Fé}\;/i % Rﬁ@é V\H]S!Z)e g' Psq?eteglflram bo?éé Bstﬁspwﬁrﬂg?om the inter-

nal gléléﬁj@g@@n@mf tha b[-cplgtmﬂml_l% mfotegmiedo thereby produce both the first and the
second polypeptide.

The term “inducible expression” is used to describe expression that requires interaction of an
inducer molecule or the release of a co-repressor molecule and a regulatory protein for ex-

pression to take place.

The term “constitutive expression” refers to expression which is not usually inducible.
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single nRNA. Thus, to enable co-translation of a first

and a second pol ynucl eoti de sequence froma single
whpeogiostinoni ¢ MRNA, the first and second pol ynecT/®8200d®00001

sequence can be tran- scriptionally fused via a |inker

sequence including an | RES seguence that enabl es

transl ation 25 of the pol ynucl'eoti de sequence

downstream of the |IRES sequence. In this case, a

Thé fe@ﬂﬁ‘?édohﬁ%as@' refdr§td Qﬂér@zy%hﬁ@&a@&%e@ rédokibifRion between two or

frombpoth the ¢ end and fromt
mopd famBlgflor 1l REbMuiiees PRt e rent BPRiRgatalVze recombina-
tiomat segifie recomtbivatiet yitesr theltuare sbed:lﬂn: muvkeid adds $equroices heecognized by a
paéeggpgmggbmggptlde The term "inducible expression” is
used to describe expression that requires interaction
of an 30 inducer nolecule or the rel ease of a

Th@mrme"efresmmg"r@bemls it@tidnd whe@Uwat @ Iryorp ldtifetmémber@%f a poly-

cloR£ %g't an%ngaf gf tR/oadcf? erﬁ?pggggrtagev\%%@%t 2 tg &Blinecng U'gmlug}oglobuhn

eX
SUF! l]tt'V»bIIS @pr‘@@eﬂ(fw GGI@MdLPCﬂ’e”DKIZGGZtMI@@OGdy arlst Witem the individual

cell IRfsThteh REQU D A8Egerofie hitord Ehaarbn%rb%)#f& gﬁ%.a%egfrﬁ;n?é Yxtere each pair
|

nb n
of P QoA S oL NSk e o R oy B ot Sy tuatons un-
Intemlealcymemamm itimapolypeptidathapeeipiessed fromrthe gate seyments can be

madk Bsd nﬁihteﬂﬁgd SRRGhdtdhs %HBJ)I%&U@ 'cgalﬁse&@@%ﬁtc‘have any therapeutic

recogni zed by a particular reconbi nase
EEff"G’Q‘,cran’ollng descri bes situations where two or nore
di stinct nmenbers of a poly- clonal protein conprlsed

Theo{en]hw Sl'lbﬁ q% S&EmBPA F|)se rtl iegaemp e o{’ &S s grgo&m? Irdg eél a%ove In this

'S ex
exqrrmdﬁ? mea\o-aandc\él qncodm ger§| aegmentsrconﬁ;tuera sair offgene sh@ments. The

scramgling stddds wiedl Uniméfie RbRB8MALISES of ) taPd W Bolg BEL RIS aF@&r@duced

t han .one ir.of gene segnen where each pair
rrogeel SR BRebE L oIt HEb AN pE are integrated into
thepamecden@dchpr ssrambled bntidg maeduleas inonikelyntoIriétaimtherwigthal specifi-
cut;ﬁ%H@‘tlﬂ%trhﬁﬂtsn&fhawgn)pﬂi)e)‘%%& dg.ghai ns expressed from

he gene Segnents can de. These uni nt ended
conbi nati ons of pol ypepti de chains m ght not have any

Thd i‘e&ha‘ﬁ@Uh‘ibmanef)élﬁﬂénal Fﬂaﬁuﬁaecruﬁ'hg Yk Me” Géfér‘sr’co%cﬂ'o%mhbrﬁ‘ gf protein
exdrgssﬁrﬂgl c%ﬁgﬂ-gt %’ﬁotran& esdcw& Ilbra%/ ge varlggtgwécﬁ CSaCId Isequtella]ces of inter-

encod I'Ng gene
estsyelsthat thedndivigaalrcels, vgmhetogetgﬁfecmnstltuwwe ré®nygmatipblypignal

maﬁ@f’ééﬁuﬁn%"@ﬁﬂhdén bﬂ@@ﬂ?@n@@&ﬂi}t‘ d?%tdlﬁfh%t Qucle\@a@@geq\dence of interest,

| des ar e uced fro

wniSR B S Rretieg Of ettt bR Gory RETEn A meresty gnd that each
copyri¢ injegueted intnttioe sanmesitaofehe gbhaméoftdach cslt Mmartekksdeonstituting the
rec@r‘ﬂbingﬁquolmngPMEﬁufbtfscuHr% cdii IIﬁ%laYe EQ?] &&d A @héuhﬁoe@g'tg 'r&éﬁln the inte-

speci fi d thus m ght ave an
ool Py OF YRR B F%ﬁﬂcepeﬂ iy ereshrePr SERRE Y avqltn@tlc selec-
tiorc eells Whiak 'ca edrestiButé such apmpulhfatmﬂﬁlg odll IpreQiariba forZeQ(ampIe bacteria,

fung?(gﬁl%ﬁ'?étf&gceﬁg | }J§h Eygeas{e‘rﬁse"ctr c.aen|§ ?ﬁmta&qna\(lmtaa cel?s ef,pecnah%lmmortal

ant nuc 2es 0
maripgliap kel finegisyehiemEHe epliss COWF@&% BHEretih enyetoms eelised., Sp2/0
cellb NS O)e NOHTB TR MBR/ P ahd/ BhrA®Y@lized human cells, such as Hela cells, HEK 293 cells,

or PER.C6.

The term “hot spot” as in “hot spot cell line” refers to a pre-established locus of the genome
of the cell that has been selected or generated and characterized for highly efficient tran-
scription of an integrated nucleic acid sequence of interest upon integration of the expression
vector into that site.
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manufacturing cell line, carry only one copy of a

di stinct nucleic acid sequence of interest, which
wep@atedoone nmenber of the reconbi nant pol ycl oP&l/DK2004/000001

protein of interest, and that each <copy is integrated

into the sane site of the ge of each cell. The
cells constituting the 25 reconbi nant pol ycl ona
manufacturing cell line are selected for their ability

Thd térrhe‘b%bﬂlstlB@d td"@&fot@fh%tp%@n&ﬁ%nocfu rinB $e@nsHi r‘ua"h@ bolyclonal protein

el c ac ence o n fo
Progeol BB e R SOMBp e O LRI SR KRG FelLins: or polyclonal
progric biters maeautfirae due kngndeinlgehetiremotatiobs, diftare@xalrppeliferation klnetlcs
betRRER ﬁ\rd'iv"i’dual Eéi'l@,gélffer%ng@rlﬁ( Qiorgfsl‘?cﬁ', I|e§els B&Q\}%Fﬁﬁlfﬁéﬁﬁte%(pressmn con-

insect cells or mammalian ¢
strygh SRHISNSEP CeAiffergnressin4ig Horigg eﬁroee@r PstN/EOS cell's, BHK

ceIIs nyelona cells (e. g , Sp2/0 30 cells, NSO, NH
S PR oL TRk LS oL 34D 25 bl ety e
mmetonnge’lrp@ttels*p@tnucleldacldu meleculefregments age pradyzed Bftbt clshade with
restriREUS efdvntdde genonme of the cell that has been

selecteg or generated and characterized for highly

efficient tran- scription of an integrated nucleic
Thetterd “80§U esfers toh hight daneisy serpariing MicEr@kaiticd nﬁ:ﬁyfd&erete molecules

areGXBLERShAel 37 ot Ghed liRad DA Rindirs $Ped 3884t e screened

for ggivsnactinly simeliRiaeNen duri ng reconblnant polyclona
protein production wherein the conposition of a

ns BOLAEHIRSIratS) B REE REK 6% bl BB S0 s
by Heltaadi B, etdil { PeaceNatb Acheh. $xi.d).BfAe 188t Vb?ﬁ -R28€199%).

betmeen i ndividual cells, differences in expression

| evel s, bet ween different expression con 5 struct
Th"st@EfU ACER” refersiiors e rusfi@agated regien ef BIsirmRNAT f i ci ency of

DNA The term "RFLP" refers to "restriction fragnent

t t hod. ereb. t 1 gr at or _
e PR AR TR S, R a5 0 e ARl ot
fforaﬁdrqﬁzws étﬂrIOérlS)e woish dgyetilized hecaves tthiae theomglesst fideiy affibeg known

thekrBbdtabiERSymerfs8s.s to a high density screening nethod
where many discrete nolecules 10 are tested in
paral l el on nmenbranes so that |arge nunbers of test

AblrevipitunedS'CHINE =s@umanpdytofnegala Vuy. ePMSRH\i”\ki Myeloprollferatlve Sarcoma

VII‘UQSI “%EME@ED%%: ov1rﬁ§ Mléfbg(Ea@_?ﬂrgrbgnerng descr Irrrbaer%c 9@ 1(Ppoly A

assa ased on the SyS em
srgr'%poc&ﬁace 3 FP Gg;tenaﬁlourespfe@CProqqmq PV%ad)olyg@ylldqgeglfmond TcR=T

cell@8ceptar/ BEIBABOER /AL )inkelinenrb@iodbrbent ASER;. LTeEalhg trerm@indl Repeat.
untransl ated region of the nRNA. 15 The term "Pfu PCR

refers to a PCR reaction carried out using a Pfu DNA
a isolated from Pyrococcus furiosus), which
DE&%‘IE{% égaé%gg‘é‘ﬂ@% 5%t has the hi ghest fidelity anobng
known thernostabl e pol ynerases. Abbreviations: "CW"

Fig.1: (#HQRQFIC % al)rgo é KHJe%d tlo I\@g?\{romoter" expression vector comprising

rative
the followmg elements: Amp pro= A promoter allowing expression of the ampicillin resistance

gene. Amp= An ampicillin resistance gene. pUC origin= A pUC origin of replication. Restric-
tion enzyme sites: Notl and EcoRI. Promoter A/Promoter B= head-to-head promoter cassette
including leader sequences (e.g., CMV/ MPSV). V Heavy= Sequence coding for the variable
heavy chain of a GOI. C Heavy Chain= Sequences coding for the constant heavy chain (e.g.,
the sequences for mouse IgG1 or IgG2B constant heavy chain). R-B-globin pA= Rabbit B-
globin poly A sequence. bGH polyA= Bovine Growth Hormone poly A sequence. V Kappa=
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Virus. "AdDMLP" = Adenovirus Major Late Pronoter. SV40

poly A= Siman Virus 40 poly A 20 signal sequence.
W@EM4m61@een Fl ourescent Proteins. PVDF = PCT/DK2004/000001

pol yvi nyl i dene difluorid. TcR =T cell receptor. ELISA

= Enzynme- Li nked | mmunosor bent fssay. LTR= Long

Term nal Repeat. DESCRI PTI O\f C]: THE DRAW NGS Fig. 1:

Schematic representation of a "head-to-head pronoter”

Setﬁ)élﬁ&@&&jlr@'\fovafetﬁnaﬁﬁma bsbWcot.hexhyal ENHCI)M S@anﬁa'ﬁ'é‘@t:&jmg for the
I essi o
corfih ReR oheft AT b e S heiRioR e Busvermir oppefor hvaromy-

cinresistancen S¥4Q polg Apdly ArsigpainseqlerpdC ori gi n of

replication. Restric tion enzyne sites: Notl and

EcoRI. Pronoter A/ Pronoter B= head-to-head pronoter
Fige &S SEMBtic represeatasign 106 Ak EXPressiRieYREE foruny-directigmal expression
corMi?BiAg. tthMb&M}gfelé?ﬁéﬂteﬂA}lﬁp(b&ﬂu ll\g)rérﬂbtet' Eﬂb\Mﬁ@ bﬂmaﬁslon of the ampicil-

lin &%@Y%f‘ﬁ g%éqnéof%apnt Aﬁgglplc% réeSEYadnée aene p%ﬁt gq;ﬁi%gré%n ]oglfephcatlon
Profteyeh=t g@mreglian @@Bbtébmswam l¢pslay yeqvihades)(e.gR-AIMIPDY Heavy= Se-

queﬁrﬁe c&ﬁﬁ@fdr thSvarab@ i) chah ¥r Acerad ﬁ@gx‘?y cl*%ﬁ:l §&:|u)éﬁt‘es coding for

the 2P ORI e Do OGBS T T30 e A B it g ). hH
poly Ae Ruanaradrowtik bppeonefpoly ARque@eKhppapotyna Bovirse@toemt Hormone poly
A sgcﬁﬂz'n@& v @5pptaheSeq99r%tc%8ﬁ19 kanRa vahalid k?[gg—r At Ef%ln iﬁ‘ 4:861 C

reconbi nation site. Hygronycli n= gene
Kappas; [AHAE. C°§Wﬂd°rptaﬁ;?°¢€tafﬁdﬂa9p%dsﬁ yfRT=b f?@@ﬂbma@on site. Hy-
groghyciBehgema forchygepneserdsitanod. SM40a00eXP rpes/sq §1gnal €qu@hce. The se-
que]fpgﬁ m%—gb% Qtén9%$m§;é‘pk%§§ld%ﬁ ré?lggmyr gflatcll%ature
expression of the anmpicil- lin reS|stance gene. Anp=

Fig A8t Iacﬁmlclﬁ?ért but'ﬂnlh§$lh<_5§éﬂé9&|og%'f‘§ re%:@idt'pﬁlyt@gfélr?ﬁ%ﬁlﬁ&t&fng cell line
nmo

anf{ t§§ &é?ﬁgé % eegor?@mant po&bclwggmrovlq\_‘elgv'[ ustrgées qq%hgénsfectlon stra-
teggiod lﬁgﬁt'fa@fs 3 bamiviaulk tibhedtion\syratdgsiand 3 ilmsElles afCiddbadal transfec-

tlorpil?elt@gy i IUERAES tﬁé’%nﬁg/ éﬂfecto?éqﬁwo?l%}ﬁgIalf%s)htﬁ?ehé/rrm%& illustrate

e sequences for npuse const an
theaﬁ%tﬁmg of{egiveaOisoln Strteqy e \gﬂﬁkﬂm RAreniPHRAdEn Mkym/ﬁtrategv 2 they
aregeguped ¢re smbi@EH fzatignaYsBavbulk), @hevdas |dr|©lfra§l?e§1‘¢3 Rdyyare Aept separate
froraeegH?GII‘B Hydlbﬁﬁgﬂz'%f%ﬁ&lﬂ%‘é%h%?% Qt%ctf o?‘nr ere £ grnu%l%ar %fgtubes de-

appa gquence co
penddgn t@ﬁ@f%@ﬁ@ﬂ&ﬁhe Keghpa Cemﬁéitlﬁ'ngFtRﬁrJi mrw@ IH‘@@'@W getectiomof cells

thaBsite®speklfical §rHaVy %t@gra@a@rh‘i‘Gbpfnt&MﬁrW@élIQ;e‘hSﬁlleSbﬁﬂl@@crates the ge-

T N R N N —

librarRese §‘l°f¢fb'ﬂl.ﬁféeezi|5 IFnsgnpt@\al K bankcihdividualtidnieniongod lige clones. E)

TIUEE8S el HAGinAfn a)frtle&ﬁlgpuf@&m'm@%éé‘él RR&le d@u@é‘f‘r@&ttlﬁ[e's%k are
cel | ction of a reconb

thays §/%%“8F151d'v Ut '\é?ﬁ)"? $Yakgr fpetiong g drom B PR) B Adansed fogrowth in
suspens@pn. ddaptatidh) toi delurg freahesliizacamieid pdofokived nRarsthe Gtlectidn stage or at

thlsssttééét ‘P?ﬁlu@’{?gtegché) ét!a?’xffnrtﬂg EIS d@l@tl%ﬂ%é’rgq éolg#l%?%qﬁme is propa-

1 on s ustr
ga%EﬂﬁSE%ﬂWgang q 'iafﬂé%g)blor%aﬁ@rémt%fw%%%sqqdmgﬁwtaée ap fggtion although

not@fustrpitedl) Iafstriategy\2eaHdad, Shis lidthetstajeagerd tﬁé&l%ﬁﬁbp&e‘ﬂ c&fn@ stock no

) strate WE i} u (3

Ion% #F%q H‘}mac@%ililidélj]glo esse% seBnuI k%‘ra 8¥é gt %c?llngo( g@ Iegtlon of cells,
forrﬂlﬁg)? rgiaqgnlpd@mt pgb'plgn@itr@anufacturmg cell line. G) IIIustrates the final production
obtained from the bioreactor manufacturing. Following the production phase, the polyclonal

protein composition is harvested for purification and characterization of the product.
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fromeach other (individual). B) Illustrates the
transfection, where the nunber of tubes de- pend on
w0 b@4@6anpi ng of the vectors constituting the PCDHDERY04/000001

O Illustrates selection of cells that
site-specifically have integrgted a GO into the host
cell genone, D) Illustrates the ge- neration of a
polyclonal GO Ilibrary stock, where the selected cells

FlgC@nﬁbwaHiﬁt ﬂ@sttrgﬁhd tﬂ%%ﬁ@%ﬁ&h 8 Hah{n@enl‘én %&&egl&f eddrn a
ank individual c|ones or

() BaFReaticpa e T o PGl Yot e MR A G Sfrriha seauence
enqedingfaavembemny thé &O&. P teeind Pdhahe dattedah Hdad-tstheaed paoheoter cassette.

\Y; kEB;?é’\E%Ie&@énEQ@ﬁcdd%' é’@/ag'}églel Iééppgr h&{PcﬁQﬂ'Jf%chﬁxr %q%agﬁglschg{n Se-

rom a an Sus
q“%&tﬁaﬁ?%{?g R t%%"@é?%?ﬁ”ﬁ%ék’i‘%l ightehin e '?%‘WYOTWU&P@%‘?”COC““Q a
varidhie Iseleehaiopf 8 GBYEC Beadtchainht Seqlchge codmg dr kh@&dn@iaﬂﬁ heavy

ChE\R#EH%H%ng Reétgg( oplrei%qgr%% s&’gs \ggtgﬁle I\}oﬁesgcqlaw@ ﬁ@nf\leﬁF phage pro-

I'S pro or ‘seedi hg of
te'rbIIbr@al&Pw |Prﬂr@qtﬁ@@lloamre9 ePErssing of thepampititingesisipndeqgene. Amp=
An ahipltKgRsistidke bbhdlpUCased pud Br@lh ro@k—ﬁiﬂ?z’at%nand 3, this

e RS 0L . S 00 P Sugh e o
exdsed dtomppSymniP apd bl didation, ceplaced Mithcet memnwfliag erdnsqter cassette (B)
that ﬂéﬁbl@(gb@enr ;ﬁ‘@&ﬂ@& BQ%Str@&loﬁCJlg(égﬁcl)n %H l.‘i'gacatnldr g cell

g ‘)e | ustrates final uctl on t ai ned
Oy BReT B Rabpb P AL ety Pswav%?vm@v'%éequences from the
GOprafiu otqnm'aerpé)abmgetvhm palayohalinalheadbo-pead piomoter cassette. Promoter

td | \V i fj catiaon
APEOIREE B o lhd ® MBUROEE: kel G (b a1y sY). v kepra = se-
quases PRRRItI94POR YRtRble liappﬁu"ght ghainpfE@hér ifarpp|chainr diemrgnee coding
for tiemgastedoattapnkappa ahamnmaba\a/rh @Weﬂ&éérﬁh&dM@%nOJ vataBle heavy chain

of é“gé? @P%R/bmﬂg gpr §§' %%Flget éo |n§ %\%‘ n 8?1 I'be&\\iﬁéhadn Elglr]rﬁjgfnam Re-
Strigfon; $1aymElsites? NOéb "Sarld XPol ensiEcoRb Aol rtlagh@adteindlndag pro= A

proﬁ‘ro@éFTHIIS\Knn axpREiSN of e LAIAAIIT rSRGURBGRNENGRSL RE afhpicillin resistance
allgF haln of a GJ. CKappa chal n= Se

ge”oe ahg ?fég”? ‘@ 'Muse constant kappa |ight
SteplPaiBy. reS\lettemJ\ﬁygestlan stpyemncs 2 evihftoRDaral Natdra alndlec Aedsiggment

con€dl@hg e w1 S} theQaBSéiVﬁForﬁB@F Eas&et%@ 9H§Oé%a\%pggnnc% & sed from

t he constant heavy est’r
PSVéﬁ%%éngu'ﬂaetgd ing am'sotqunw@a% Ve f%@dﬁmp@pqﬁvmvezo that has also

beephmgeared by rdseriidtioh IdigestfoTpwipt BcorRA apd UGEL eHerédyl g8teRBing the mam-
An

[ I t =
o TR el BB E . "LLC @i A pLC Or i gin of

() \Seppmatia eBiesentatian; efp mamByalipe SxRressiqroveCHirgRSyeA Livitinthe vari-
abl&&é&vy&ihdkabﬁd regidne fﬁ@&ﬁilﬁr(}@' fclli”aﬁﬂtpéc@r ex‘é?e%&@ﬁ t'ﬁ1|§ﬁ1€nﬂpﬁallan ex-
exci se rom i on, re

orefaafErons o PHRR BF e Bty ey “Ron 2101, ABPaEE" alfino Scoressin
of the émﬂtcé'dﬁ W'SHEIGG et iforP=dhy espiciiin resistanSagéneaptdCXITEAA pUC origin
of replicasi &EBlricGol ERyARENt VRN aRd EE’oR‘i’hlﬁ]’gﬁfffhaq1 A\/%%'Eer B = head-to-
h 59/ mvcl 2, carrﬁ &g\/ﬁsequences fromth [co

ea@ CRBPISF Caseetie E} et(f-9z CTRMVEPY arY 'ﬁ?&aa 1% kﬁ@pg)osequence encoding
for prveriaile kagadigét tieain 6 ©601.6T Kagha dhbiRESasjuericeRoding for a mammalian

congt%ﬂgll'i/':g% Vg@ﬁ%:rﬁfrp 5 ?5 ggofﬁéé @Ms@aanka%%oéh%ﬁ“\‘)(s h@av ar al-beiavy se-

uence enc
quapgy peing 9Re VéﬁatP'ﬁ heEFVVth@u of a@%ﬁma&hdﬂq& §@‘ﬁw3@ﬁ@§eC0dln9 for a

magardiliaig corfs@int hB&vyENARE eC NS @B udhREPRr ﬁ‘imlsél 190 S8R YB Tonstant
hea%s gHﬁH)C(?{ g%?o%gr{ Sﬁg— ]:Aq{abglt \éagrkl)bellrp Ipgly esae\cllxence [)EH poly A= Bovine
Growth Hormone poly A sequence. FRT site = A FRT recombination site. Hygromycin= gene
for hygromycin resistance. SV40 poly A= SV40 poly A sequence sequence.
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of a GO . C heavy chain = Sequence coding for the

constant heavy chain CHL domain. Re- striction enzyne
w@Rae®611pt |, Sacl, Xhol and EcoRI. cplll = phBgEDK2004/000001

protein Ill. Anp pro= A 20 pronoter allow ng

expression of the anpicillin jesistance gene. Anp= An

anpicillin resistance gene. pUC Oi=A pUC origin of

replication. Step 2: By restriction digestion of

Natuby Wy eHeortért dF st Rl arind cANosd rev@rs@diJ 6l thatts Frggl%érﬁg‘i’@ﬁ‘bSymvclo

I ai ol e r,.casset
con%gﬁ n@t eagoleggﬁ%pgﬁ%asete&la rS%%?%§WgﬁD aﬁéheav§§?%ae excised
frommSymme1 9@09’ﬁ@'@r@od(b\bﬂg’e%cmmdlgés(bllon,ewblmpba‘l Sy edidBted into an
isot @Ienbtﬁﬁngﬂ/e%ﬁbrzﬁ)r Qﬁﬁﬂp@ %R@(@ﬁ) BYe 'b?o%cftlarceicﬂgnge can tRen be per-

for ﬁestlon w th her e 1¥ qeneratln
P&m°" rPéiV'i“é{FFoe?(Yprreé‘§§F'%d%%,tttﬁlngﬁ'@;‘i halpnd liggtjon with a Sacl +

Xh@oheastdd roamevalias protatercassttedragavans | foaexaxid i 8Figure 4B.
vector, pSymvc2l, with the vari- able heavy and kappa
regions fromthe GO, for antibody expression. This

Fignainftiatogeam ehewipg ﬁ@sﬁ@ﬁtwe@tsﬁnb%‘l@m Tekselisheanstrinedvmith Plasmid

Preﬁhl%ﬁﬁlﬁltlSEm@IB IZBQ‘efeAt@f/@dm%Wlthq;écﬁe\Nanﬂ'o%Pé@%ﬁéoQﬁhg%tl -B,-micro-
gIoQulg"nI (Eng%ggll) I- IE {q%sda%%p?h%%e@%tlﬁm %;_\nPomclbLF@m(lar&tépVéh anti-Factor

VIIRéantlrlf\ﬁtIi)mtlelmwmedamtesYS)L\lenth hapdglebioRenti PG D EsFectively. Em223-
22PhRNREREEL6f tRe psém@éim‘lw e hﬁé%m{b%FBF ﬁﬁw%ﬁﬁf&nto pgg resembled by the

choi ce appa’ sequenc
ffa%H%'HcﬂaHém ‘?%?ma“%w EEHPeCORr&amdF t e Hishen of o) colapes
ami@apie totahhumbSafpekee caodesig for a manmal i an  const ant

kappa light chain (e.g., a nouse constant kappa

chain). V heavy = V heavy se 35 quence coding for a
Figy/Gir iglopeanh shanng Higi genety e distnibution fre BGY cellsdransformed with Plasmid

Preb&gtiem 2 esm Qodiang reRF tave B Wth s Ma st ﬁ\ﬂhot@@Y&MV/‘WSV) enco-
R T A S e R
(angéa\tﬁéneretl Far@ a1 (pnid=-FVB3Y ian8-lysGryowe artiokYE) nantppbaptodiobin (anti-
HA@e%é%E&ﬁ/elyFB% ﬂQt%4‘arér\]/EBErsr &QQ&WSW&Q'}%& tﬁ\g\?hufpber Pf clones

%g rr%e gene cin resista
repRSEEyA BHW R §lé’aa%ﬂ'&5§%e€cfneﬁqr@éemV@t%mpe@flmtem detérmined by
RFUPGT A DK G0 8/p@06 @Bthpletdsdiatntead layysistiae not beh @dfrigt@ps 1
and 2 can be reversed such that a fragnment from
pSynvcl 0 containing the whole of the kappa, bacteri al
Fig p? ‘dHperRNt Seydng wegeaotypa digtriputiam InbEG lesells sradsfofmedwith Plasmid

PrepSytivie B 0ErH$BBQ4EG‘@I@|‘ tEH ehodved tgdﬁ%ﬁhhﬁhér@@xﬁe&%t\}e‘efbr (|nclud|ng a
SRR i e o

phaspirate lanti- ble), pem oBalbemime@nGrOMaGyantie Bt drW I8 bil-FULIT ) Anti-lysozyme
(anﬂngg§tanH2I'\aBgadcym (FARAHAF) OlesFOGVLI IgH o 20 2206 %rte \?ecl%lg b the

l'i an “pronot er  casset t ragmen
ps%%ﬁzéiéf??p S BYPRe dangeFwroEnts the gumeerwrcéqr@gpa%ﬁrved that re-
sengiiottiersgqudree pentetnydeeerdiisdd hybrRELP@A that ERlypegh IcBmplete sequence

ana'iyfsng%“s%(apﬁgen"!aw‘lef&ﬁim d Pr epar at ion 1. Em 2'23_- 228
re

er to vectors wth bacterial pronoters encoding
anti-(32-mcro- globulin (anti-132M, anti-al kaline

Fig P8 Q6B adath i(h'erldg' MB)gendPhé d@ﬁf&'uﬁb‘rmnanlaﬂ%llb t'eMékbrmed with double
dlg%@l%b/llg% I;Iangfl ¥re§)§ba( %Blt(gﬁee]trerﬁqer m(igklﬁie Soz%’@@thvﬁsyon vector

withgR DBIA amplification in E. coli after Plasmid Preparation 1 step).

Fig. 9: Histograms showing the genotype distribution in CHO-Flp-In cells transfected with a
mixture of mammalian expression vectors encoding the six genes of interest at A) day 16 and
B) day 34 post-transfection.
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228 are vectors of the pSynmvcl O-type. The nunber of
i ndi vi dual genotypes resenbled by the fragnent
w@aiosesrodet er m ned by RFLP corresponds to theP@mnies04/000001
of individual colonies anong the total nunber of
- pi cked colonies. Fig. 6: H stpgram show ng the
genotype distribution in TGL cells transforned with
Plasmd 15 Preparation 2. Em 229-234 refer to vectors

Fig\ML hArh’E@fé‘Fﬂi;bé@ﬂ't [31Es) 1% ﬁ!’p%rr(a@M(é WERd R eHoH PN cells 34 days after

bulﬁr%}ans%gttlon Obui'elz 0 %%resal\t?alvs Pﬁs enc%ciimg? i:hke%\msgenes of interest.
antl-Factor VIII (anti-FVII1), anti-lysozyne

Flg( @{‘tAntha?pa B8t EL’I@@BF Qgeﬂ*yté’htg ABked f%? L?%s of CHO-Flp-In cells 34

G ectivel are vectors
6r325f€-§&5>@ e'tT‘ﬁ'éWHﬁ RISESI0PXPERSSIPB Y ectop prepsdingtaetdgae of interest or
a nmmtrmbebf odpraskion @sctolsaicydnlg tHeadix ererbiedchte sequence
pattern determ ned by 20 RFLP of that Emtype (a
conpl ete sequence anal ysis has not been carried out).
FigriLg. Quantititiye @gtigen-sieoific iryISAe sgperobtapts dbriged friomt CHM Fiprin clone
Olggi]-daﬁﬁﬁ 331t 11§1n§9f ﬁd@aﬂ!rtﬂﬂllﬂr%@cgon RitR Rah k@3 SxprEBon vectors

g é er f ggﬂ manmal i an expr essi on
enqpaedie 'f‘r?@P?Pd? dateaest r”a@o. Cegressitithiss diffesent; tapgfertion experi-
meatsd encodlng anti-32-mcroglobulin (anti-132M,
anti-al kaline phosphate (anti-AP), anti-ovalbunin
(anti-OVA), anti-Factor VIII (anti-FVII
Figaiht:i ANtigep speriich 1M At $upevvs}antaﬁ@rmeﬁ5m§ﬁ@wmln cell cultures at day

8, 1ArB0|, 45)A4P), 721208 Bacifiey liying EABI -2 EelamRs %%Ha@sfrﬁg lﬂﬁlvfdhgl members

C e unber of cI re sent s

ot BEYIEL piBe et BATREL ool 905P L 2Bl S dinerioents

pattern determ ned by RFLP of that Emtype (a conplete

sequence analysis has not been carried out). Fig. 8:
DEFASED PESGREPMION 0f THEEGNGEMTIONpe di stribution in TGL

cells transformed with double 30 digestion/ligation

Pl asm d Preparation (mass transfer into the manmmalian
TheskespPrasiapfrpoMstonak protgin wmacss@myaﬁqrm ification in E

co/i after Plasmd Preparation step). Fig. 9:

Thkhsto I ans shomn% e distribution in

T R AL RS EIoR8 PR Rrete e A(RBrsD of recombinant
polvalonah biodginethet essireferabicsadecsecingradhe gnmbheogiibligemestaafily, a fa-
mIW Bt Elroﬁe?ﬁs \ﬁith Mmg%ldb@hﬁnge g}]aqgi\d%@'ﬁ Mgﬁ?gagb%iwolved in cell

ost-transfection. WO 2004/ 0611
e ﬁ‘?cﬁgn'iﬁ" eYGIES- ggéﬁ“%‘lfé@PMOEQEEPQD?SEﬁth%i@bﬁﬁ'F&nT gell receptors,

MHdenolamltésf sone EdtGdhkglen mokeliles add cptalinedfcceitorstibie close homology.
EspteElglrk?EﬁgmbEI%rbf\%lE II'”]anf?i Hf@hég #brn?alr? (/aﬁgid% Pe%@ng%re\ll%u(fttagf’esfor the generation

It er est .
of rﬁmmblkﬁg@a'v@@a@l PEDtRIDA aggording & Hiet Rrasent dwen%d Stiglomembers include

antfpaaies, émbiEak bbond 5ht[b@H||e§ (Béell RRYStod) tRb rtdohRpfL el F@Pments,
ressi on

W, t Sl n e n
s A5 APPSR FER SRR S0 T GHE R T gle domar
fraginenseli MER variablsi dompdm Erggroents tinlegceist a pélyeptiti2 linker or other antibody
or Qkaf&lk/é(ﬁfrhé’rﬁerﬁﬂtﬂn PeicRRBCi §d &n%ﬂ\pﬁﬁe@fth lﬂﬁ@éﬁ@%ﬁ%\% tion will

deri - cl one
PG Pa %8 P?%S'bd'ftt/ quBﬁ?FRSC?'FW&WBw Wmﬁodamﬁ?wfm B Flass of thera-
pewtixp raBisiny reemthiinant tberapelitgolyrnsl antigediesorofcRs.
interest. A, B, and C represent three different
transfection experl
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 between

one and approximately 10 bioreactors or equivalents thereof. Further, the recombinant poly-

* clonal protein composition can be purified from the reactor as a single preparation without
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ments. 10 Fig. 13: Antigen-specific ELISA of

supernatants derived fromCHO Flp-In cell cultures at
walag4/0811047, 30, 45, 57, 72 and 85 after m Xxi nBCTZBI2004/000001

Flp-1n cell |ines expressing individual nenbers of

the mni six library. Results;shown as nmean SD of

t hree i ndependent experlnents DETAI LED DESCRI PTI ON

OF THE | NVENTI ON The reconbi nant pol ycl onal protein

ha\ﬁbﬂd)foeﬁ‘f»bﬁﬁe ﬂtéﬁh@mdﬂlgl MEBbEE @&%ﬁtutln@‘éﬁ@%c@ﬂ\bﬁl@ﬁﬁ/b&i\ﬁ@onaI protein

L BRETHERT: 10 SO TR ohlte BPUER T eEed pansabalgns antibody
corgrdsdondyy rhiximg funiéed menodgriab buiibodies ((pefol @ararhyle paofoaed in WO
91/‘T6b7’4)Qf wQuIQtré‘dJ‘r% tWé tsgbérmlfé%mf'ln'gnn la'df&e?&@bpéach antibody to

memnbe re involved 1n cel surfa
be PRI hBcoBPBRTE LR ka3 R s ek Pt individualy as
WeHarﬁucb(adJre&;ctla'n oth mahedep afisture Whilld 150 lve6doeSy, ad@ne and space

con%F éﬁ%ﬁﬁ% %o@éﬁ%@o%sof%p u%%hg n%%%narns?)?lﬁgl Sianp ?rd% or other

POW%&a' EEkeing as Wr'w 'Eerﬁ'éng@ﬁstl“@rféeté"ed eabesribed mt\N@ 91/16074
wo@&ﬁh@t’lﬁtéllyﬂ’@sulﬂfn 4 peetidl Marto E}QJ Mﬁh&m%lf ni%@él&ian%nubodles that could

ve ERREELch B, hafrB S Dhel BB LA romhre b e g asgieperied
hereiacggperstly Fan praduée ageferionsal aﬁtvbddlyargirlreaﬂrsany ipdinglue robrabers as de-

sirddv (scFv) fragnents, T cell Receptors (TcRs), soluble

TcRs, TcR variable domain fragnments, TcR variable

domai n fragnents |inked by a pol ypeptide |inker or
In otlheto abbdin lpfﬂﬂ)yttélﬂe expréssidndafral r‘éaﬂntﬁmagl“m%ﬁnallp?rotem from a recombi-
narﬂ%‘bfyk:l%”él%an :%ctur% C(%ntl ﬁ%@ﬁ'%ﬂlgtg@tqrg&% $Joqstﬁg genomic integration

I nvent 1 on w
sitq sfyoyle- %&P@”ﬁ’ﬁ'ﬁmeﬂwgﬁrsmdand production of a new
cl ass of thera- peutics conprising reconbi nant

L U TR S (L S
grapiere geentndesivabie foo the roticiion af b redonimaprbelyslonal protein, since the ran-
dorf ‘Hﬁﬁﬂ‘é Eﬂﬁhbriﬁoéeg§wfllec%9§@i%%%t%95§{@ b%ns% FH ln%gpaqu R&cleic acid

roauce bet ween one an r oxi nat
SeqﬁF'b‘ieéé%t'?ﬁ/sf ro clligi ¢ Ewesit f%@m@aﬂant mjvq'wi pro{ceﬂ@: is produced by
such ecaditlmnmla:nbtopmh yit isdikelgab r¢putitie b metpogEmsols €N cORMrelfth variable

B G A BLr 5, B BB FPIL Al gty s
to %Oétﬁ'af@te@‘ eeRer tadntAgeied DNenbs wilcopstikelytresw in hreblased expression

of the emmMbichatdnsprlivg kiengdlydiral piotein duri ng the process. In
contrast, if one wanted to mmc a reconbi nant
pol ycl onal anti body conposition by m xing purified
Intipdndiohdnfala pradéfivedigesoniiasité ¢ theregorp ldesipabiEp tisedari in pABciple be

ach%éé-gg?ﬁ%oloboﬂpwcgnﬁlﬁ%rf %EVE@erSS\RﬁHb% 9})6 | nc?r‘?cg%rf |Il%§lt|mate

i oreacCt or each antib
rec?rHB'”@'ﬂﬂPp%’?F‘ﬁ' Bﬂm8W8°W§P°mli"R%‘HP 'F’ H%ryal‘f‘ﬁff'%%r es woul d
be purified individually as well. Such a productlon

MOI%E ﬁéwg%gcckg gagclgﬂﬁép&gn gn gnt{bood{/ hr ¥ ngf F]ecagtgf mg\),tainnﬁwer pro-

b'e'praélélﬁﬁzwﬁfg thecissradicaryentions| yr@h@‘ﬁ@tlonamhomi@lyesgltmgtlm@ﬂdom integra-

tlorpmhMEddi’é'badndplfcRE Qid&ncB8e PSR Hahedr iﬂ@é[?énﬁentTd%Hté »seérh&mts the light
na

anﬁegﬁ th?alﬁ’] egc%fgfntgcs(eﬁgglcef a{ntlé) I%sr]aé\dﬁ\ﬁ%ﬁlgga apd Beta ch}alln or delta and
ganpa 6otaoimel seanendes fhirdsRs.[Vae potypeptide products from these gene segments
become covalently linked during intracellular processing of the antibody molecule or TcR.
Conventional transfection technology resulting in random integration leads to the introduction
of several copies of different heavy and light chains or alpha and beta chains in the same cell,

which results in random combinations of heavy and light chains, so-called V-V, chain scram-
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10 be included in such a mxture, nost |ikely bel ow

10, whereas the technol ogy as described herein
w@eoveeliby can produce a pol ycl onal anti body wW¢TDES004/000001

many i ndi vi dual nenbers as de- sired. In order to

obtai n predictable expressionpf a reconbi nant

pol ycl onal protein froma reconbi - nant pol ycl ona

manuf acturing cell line, the regulatory properties of

bllrtd“kﬁ' aﬁkﬂﬁ%@t@ ché]ﬁ %%ﬁltblu@d" CohSeqibhty, $HQ Hleﬁerleﬁ‘atése@@%ﬁgllrb(ance of the
nvent i On I ransffct i on. and

eXQrS%?Sﬂ‘SPH% qur g'tc%? FeEngrieed Sﬁ'”itéé‘ﬂ 04 REIFEY e PamRiFroccur-
rence benew) sRecifivitiea pad/on desiceddeeifit actiitye producti on of a

reconbi nant pol yclonal protein, since the ran- dom

nature of the process will cause the nunber and
To girdimveshdress PraRlemsthe grereatiomsenstasn ef Hiei rfesesk yerttansuses site-spe-
cifiy aitégrﬁtf cﬁﬂ'htbedhb deRoree ot theThkﬂJSIduélfhoéteééQéTbﬂ'lﬁ@B}stedm of the present in-

ycl ona tradi

verﬂ%n ensur|es i t qﬁ)rarr/l té?%Ol’FgP P'IS%FS%COPWFIEHHé?%y%‘&g%gg{]@c acid se-
qu@éﬁi’r ofgnlerest gambe Mserded iy @ preesipregeiized chetnessowial location by a re-

cori'ltﬂﬁlééél-rqeléigteﬁ%m&% eQEha‘hB@ RREYGE Ofleb) 'Rh&ating QQQII line, wherein
eneti c instabi ositional effects t hé

theqmi é’&F%{tcg Wess%%/ §|n‘9ue| qlstwﬁgmemper cpf);he é%cgmblqaﬁt aolyclonal protein
of ibfeasdAsedgsreissi lhow, ofiultiple wmegﬂa'eoms roighs bedudtn sognd dfethe cells consti-
tutig i€ Lé&@ﬂbm.ﬁpﬁcﬁ\{{}ma' ?Jaﬁlgglatﬁﬁbé)g%q ImeoTﬂls gfl;o%@% Neht considered to

genom c Sit erefore desir
Pos5rd PiePlsMeasang as2 mw&veatfwnﬁwﬁm'G@%%W@émn%ﬂiswt member
of tHeweasatbinadtpolgclbtal phgeidlpm nance of illegitimte

reconbi nati on events, honol ogous reconbi nation is very

inefficient. Moreover, where the polyclonal protein is
Recpmbinraseheit) asrCry, [l teta-ecomibinese, o) Pin, atind, D, (R/B8S, lambda inte-
graBé, %ﬂpﬂé?é@@SNr&&brﬁ@ca‘ﬁ% wkd Cﬁméﬁfétﬂegﬂ?ﬁtl)lnésregﬁa&rfl%bf'a@len into the

0 esu random.i nt egr a-
RS ER el bl ok el BN ThipiSrecian Famihe cells own genome
inte wtliepeaidewtleigewie sqgerentsintrotheet | @ihby Beingrgetatiasty encoded by the

nuém@gﬂd g&ﬁfeﬂ&@ﬂs &gﬁfbctﬂé cE|Pr(mg%1iHoQ&%>§§d£%‘P\ fFJH? aas 9&?1% nucleic

eta chal n or seque
aciq gioleptiRg O PRSP PRI i@ PR R RO G BARt: H@s\@r@eﬁn@lde'c acid se-
quesieg deithived bethe vectoo ubihesnédt s ||ntdi_1;k&dd ¢hits i bm@:us that medlates high-level

f t ecul e or. .
tra &E%é)nve ?sg{cfgl%??f ans1Le Cl'J;Sr}e Cﬁanogl %85?5 S (N ai”ﬁ hot spot”.
in randomintegration |leads to the i ntroduction of

Thegl%éﬂ:éll Ilrf'eQE'eG% SHeredlb iy §rrﬁdFﬁmE‘l?a<’f\Vdéll ﬂﬂg c&rh&fgﬁ Vait*h%bé"?yp%%lly used for
eta chains in

oioB R TP B AROTPEOREI S GHO GRS I3nBK Ffe myeloma cells
(e.@.h&py9,celn NSA)) | RL/WHNTYL3TSh and insroodalizéDh20@A cOI6] $0h as Hela cells,
HEIE’gé %%09%%9@88% thel'greg!erl\tquf] Elo@kﬂaacepgkérec&%ti] r]However, a person

scranbl 1 ng. Consequent deteriorates
of %E'PF'Hr%‘ﬁi'rfE sheprtprpuid ety { b 8l to,peboHBF E4OGRITG other mammalian
celle as sleswgibed) 8 c0én afilizervitiiar taped/ ob kelSp eriudingi glant ctie yeast cells, insect

oo A8 S0 TARIRE e Yo BRSNS  timng to the -
Veqé'r)ab|Ieﬁs°r@fhrée<éwbe@meoh nwemelmnciells pentpinieg @rmre-characterized hot

spdt,l’hfl@(mﬁﬂlr@'lhlglﬁ eRpredidir IeRds of’ih@'r@do%ﬂlrfgneﬁbl%lbl‘ﬂit" pl*di&l? oﬁcﬂﬁerest are
€ systemo e

, no. of i ndi vidual host cells T
ug%ﬁ%%%ﬁf“?““@ﬁﬁtlon ensures that a library of vectors

of interest conprising the variant nucleic acid se-
In a further embodiment of the present invention, variant nucleic acid sequences of interest
are integrated in a site-specific manner utilizing the same chromosomal integration site in the
host cells. Such incorporation into a single specific site minimizes positional effects otherwise

seen with random integration or integration into multiple sites in a genome. Especially, when
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guences of interest can be inserted into a
pre-characteri zed chronosomal |ocation by a re-

wa@ eovhiosEse- nedi at ed cassette exchange procedur BCT/DK2004/000001
thereby generating a cell |line, wherein the
i ndi vidual cells expresses a ;éngle di stinct nenber of
t he reconbi nant pol yclonal protein 10 of interest. As
descri bed below, multiple integrations mght occur in

ex&@gﬂﬂ'\gpﬁolytd%apﬁloténscmobed B%br"é&h&h@né BOQPEYB& Rhain it is further

onal ctur ine. This, however, is
rel V<§‘P¥go as"eoae?‘ ge '%é’g‘gﬁ‘ %Féﬁ? SRFIfE INGYERtieq ogeurs into the genome.
Thigdg due toythefact et iifredsinglelaell expeddsss ewopy @6 oae Htagrast, scrambling
anﬂh&%uﬂﬁhs%ﬁﬂ@%&ocQ&Jthe reconbi nant pol ycl onal
protein. Reconbi nases such as Cre, Fip,
bet a-reconbi nase, G n, Pin, PinB, PinD, RRS, |anbda

Inh lit@fspécﬁ‘lcgﬁtaijl%tloﬁ) @yﬁ&ﬂgﬂﬁeﬁm%dhﬁth@gﬂ @&he aﬁéaékpb&sir@f%ﬁle same overall

ol S AR LS B 0 B 8 o v recom
narbxetvsiosplgrTotfeinoeh inteeest.ed- ¢, Sheoamiggeinding riepioo oflanidtiodiaiod TeRs.

Thé]‘!éfblr@lacmaﬁhg/ &Q@H’@Wﬁﬁn s§cH QBBQ%@EQQ'shguIH)dIQB)éy%hM characteristics
ivel nucl el ¢ acid sequen

witf B ﬁ%Sé’Ffteta Hf%‘l%“wrvea’tde'iﬂ%e“% Fiapyity acdirgre éuweég%q'w 9ffeshihe possi-
bility efecomnttolrechreductionaor d rmln&mﬂne polgtiorfal pyoteis, & gpraote€dribinant poly-
Cmagaﬂugk@ﬂgﬁgﬁg enbodi ment, the variant nucleic acid se
0 guence contained in the vector of interest is
|ntegrated into a locus that nediates high-Ilevel

Thé feaBi®ibinb it ndm:loﬁtl@dpr@l@m SStfﬁb(b‘ﬂes@f'lt inDEentHGS Rlt&ndRE |t<(5i cover a protein

corﬁ&o%#%ﬂ%ﬁn%}mh@ use tt bu% zorgng E}rogeuﬁ,gl?iépfea I&lgh Fre naturally

varjgblee megniveithata i mm@g@dteyrphogmqm uketbrbor of variant nucleic acids com-
prlﬁs%mwgﬁF%' dl‘&rrgﬁﬁ"rﬂuée)%@&?&%'tém mo‘?ecgie is gBQ?BSJ)JlsSto the other

} gge oma cells E

mofEgpS o ﬁﬂééfmp?%%fb ke Sangaing e PriigFe SiTtShag o yAAble polypeptide
seqtiehdes whighd$iageschidedcterizet! by difberidedin288 aawd &cid &¢quence between the
mdﬁlﬁaamembgrstd?@h@ﬁcﬁﬁ? al Flg)\t' Ht'fh%%%c%gl li eV§1[| ﬁo lé?ggaquence(s)

However , per son
thag gansti W%éh%‘tﬂ”éb'le&oylﬁsetﬂqet i?ﬂée@el(!)“'é@l !Pesawttlﬁ a@pn@ammo acid. Pre-
feratayrrel differencelih Eheasnidle 2€it isb@bnc® EorRYittRe Widré tHa® del@tino acid.

types of cells, including plant cells, yeast cells,
insect «cells, fungi and bacteria. Thus the choice of
Usuady | the ypiuralsvariabiliy rof @rrgévlonal dagibbdynert TaRgs tansideesd to-be located in
the\sdPdal@varlaBledreBioRE 6F wgg.sﬁgﬁ&f%érﬁa?p%pmmﬁéihén cel I's
containing a pre-characterized ho 0 spot, nediating
hi gh expression | evels of the reconbi nant pol ycl ona
In @recdspeat obthd presene diveatien indsetliaf @embbe |mal’nidfyalbhhlrrﬁotelnl’bompnse

var%bfeqrebllaﬁg tI’%FJQRed dﬁ?&lmgtfe(}; tyb%wgérﬁ§@?lttd hﬂygrq aQidsYoné; ?Re variable

nucl eic acid
regiong iMight<eatair hweﬁrxﬁﬁ%ﬂe demping g qowlegwaeféawrdem@mm regions
(CDR)t egration site in the host cells. Such

incorporation into a single specific site mnimzes

positional effects otherwise 35 seen with random
In najyraly a¢duoingotcRs iiherg mee foon CPR$ o each tvepélee sadi@s I nat@ral occuring
ant®B0RE™, /

PCT/ Dmeégii%gg%%éo%m{slﬂgmgg B%/& icfﬂ %‘g‘ a@g ?‘5“%%5 A '%Fhoe ght,ghain-

conposed of nore than one pol ypeptide chain it is
In druadditional aspkavditiie prRsdravieventicn tH \farlsbib&eglbrﬁkt& tW8irividual mem-
ber&rla?a %blgaoﬁaq %fdtgbhcohtg e?!l%slt %He %etll;\%ﬂgﬁg %gg\ﬂn gtnigrlggfween 1 and
26 aRpoesisds dongp Peefernbli bereesnt @fgﬂr%@mlngactﬂﬁﬂmgn@hls hyper-variable do-

main can correspond to a CDR3 region. For antibodies each variable region preferably con-
stitute three hyper-variable domains. These can correspond to CDR1, CDR2 and CDR3. For
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anong subunits is likely to occur. 5 1n a

site-specific integration system the individual host
wa@el®ern£ expressing the sanme overall protei PCT/DK2004/000001

structure apart fromthe differences observed in the

vari abl e region of the reconbi0 nant pol ycl ona

protein of interest, e.g., the antigen-binding region

of antibodies or TcRs. Therefore a mpjority of cells

Tchd ddth WaSaKé re'i_gld}p&Jefe‘Péblﬁ %Hsﬁt@%bﬁh%e?ﬂ!aﬁé/blé H&%glﬁg These can

characte spect_to productivit
cofoRf 1 Lokl iz, hhd snERDE% R iReEHAAS Jobsmemishone con:
stifposhie vaOalye sequencds withiio atvaoéble deqisroafuctecanbiaéntaolyclonal protein of

thﬁ@QﬂPhﬂ@ﬂﬁmpo|yC|ona| protein, e.g., a reconbinant
poly- clonal antibody or TcRs. The reconbi nant

pol ycl onal protein of the present invention is
In tHet cRtkxEl oft the pRALRAL iﬂv@ft%?l/é’habﬂiwmocﬁé tpr)Be;ﬁQi@F%@ht%rﬁQ (the polyclo-

nalqg)[ éa“:ﬁr not be lgrgatrera ? to ﬂ:' p%@erﬁgeesrggh\?cuég%ﬂdé@ua antlbody mole-
CU'mwﬂnﬂemss Catldﬁiecqnsltanaregms oy &rreginhs ofitbé entibaalyipdtypeptide chains,

e. gl5asnﬁ |tl$ee§as@ of ﬁﬁ)&[l@lsloy aﬁ’(%dfe"s'cﬂ&a% Jr*norgl'(‘j%ﬁel'rer‘?taal%gbody iso-
| ecule is honpl ogous to t ot her es

o e o DT BT PR IBCA T 520 0 THS% JRBLAAn g o the murine
isoypeeigsiie $g@da, Vgt i @3, ol peptHudea receqbpasepolydbrahantibody may

COH’]&IISQra%tIE&W rﬂgﬁegﬁlégﬁgt (A é#,'aFchgLr Fcﬁ: ﬁz n%(@.leh&e |ﬁ‘€|]en9esq)elt\9een the

sequence between i ndi Vi
'"dmﬂtg?b?f&l‘?aﬁv plofceien In theevagipble sedert 86region) Reindhe sensi@rtdegion (C
regieuehcy(s) that constitute the variabl e pol ypeptide

sequence mght be as little as one amno acid. Pre 20

ferably the differences in the am no acid sequence
In ergasta Rravide Myiant nHelpic anid saatiancesithiatiencods padtéiys thahdind a particular

antitRhUs ﬂhm%éJ oaRbthbdy/krfvnan B M‘E |n9cﬂ/33e lﬁﬂEécpqgé{lcﬁry, ?Ifrﬁnbémon will
be‘%Bﬁ' % ed sto ber 0G ﬁ eg %gl solca [ed vari a

LG TTORSNE Hs€2F 2§ 8Fingproe rﬁma\; 5871 D A—
nudgipadds ikt eimede pesteintthatrbiehd paiculadantigdn abeverdrioe thesé Methods

mcl@d@gls}ffr.Ja%baﬂ)loﬂ AR ferf \Rnggr%m %@q@‘g@ ide. Jugl'glalglgl?jasgt haaérPIay (Kang,

are a gr oXxl mat e X bet vveen am no acC
A'sTﬁEa'vg a8 NatbAGdgichH S /r\ﬁéh‘fr3€c3o‘iﬁ6éu>rrrltwye‘@ﬁdwﬁaiavdﬁcf@fﬁtzel C.
et aloNFHIN 3., Inemghol .CSERbENEIL, auéilysgeimmmémg:mlell@r& al. 1992. Proc

Nat4 MS(}] Il.JnS R%‘éuF&H ¥8 C&N)li I?e (ﬁsiﬁlatny &E?&%g V{I lézos?[?(RfW 1997.

each vari abl e Téeqgi
PFOQMEF' Head 89 U Rdr ¥, dﬁé97t' ﬁ?éfé?)oawglenhdrsmiey (&@\BB/ 6N, teaterial sur-

facé hfsﬁl%y @QRﬁS im et Be 1b9ﬂh§|0t‘é&ﬁ10l‘bgy|9n 1860-a8h)t |, %@Elfn@a:tﬁ%@play

ons O e
(Bo(andl " du r%ﬁ,gl%,} Y I}lgt %I tegh'\&2|1§C$%n5$7%%n8teé'f<m°t'c virus display
(GrabfraraRn EamstAWaagemom:emyghemvanghabrcmgdpmtasaeednact 1i85-192), methods
thapgﬁevﬁﬁ{ho%naﬁ‘%e %@amlmgreﬂﬁﬂeQétlheggis lrpfl’%flﬁ'fa&&@eﬁf g‘ge{mg&nt inven-

ﬁ am no acids |o Ber vari a '
t'%ﬁﬁ & %PF%%B%?H&OF@%N&BRS aPe'gqa g foryyrichmentPaneigg) purposes
usirpl@heled pniddene Imeghodet@ttieh @ssdyb Yudhoas ELS$A {DieRed, M. E &t al. 1991. J.

U351 NAPLEELS 4Ty ENSR (G040 R0 gD

Methgdsr GRs 1@2eRk) Ay 3lsbeuseddfithar foHewies atligpapoing istepuaradone.
four hyper-variable domains. These can correspond to

CDR1,. . , and 4. The er-variabl e domai ns
A c?nma?ﬁtlogll Q ﬁaereggﬁg}nanq polyclonal protein (Yfenterest comprises a defined subset of

proteins, which have been defined by a common feature such as the shared binding activity
towards a desired target, e.g., in the case of polyclonal antibodies against the desired target
antigen. Typically a polyclonal protein composition have at least 3, 4, 5, 10, 20, 50, 100,
1000, 10% 10° or 10° distinct variant members. The number of distinct members needed in

the polyclonal protein composition will depend on the complexity of the target. In the case of
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stitute the variable sequences wthin a variable

regi on of a reconbi nant polyclonal protein of the
w@e@3metiod nvention. 5 In the context of the prEBGEDK2004/000001

invention, variability in the polypepti de sequence

.(the polyclo- nality) can alsghbe understood to

describe differences between the individual antibody

nol e- cules residing in so-called constant regions or

antﬁbdd%ltﬁél&orﬁﬁleilfveofatﬁé bbﬁ&‘r‘\(é}%b@@&@twm?f@@ﬁdeﬁﬁe nuﬁ‘anF of distinct
0dl es, CO

TR SR A T
corhpjmaﬁarggt@t @ppegarmg@;a smadj @gteing &polykigdl, ankigddy, coanmisitighBhat com-
prl§€s Hehﬁeéﬁ'v'f t&ﬁ)@@stﬁr&@@%ﬁﬁ% rr{egr@lers \;vm%%asu rae Ib%'ld dQ%eferred that

g_ a reconbi nant pO Ona ant
the] %WEH% ok V%?ﬁﬁ%%%? 0 PXesf Q8 PN AOPT e FLEREY i”fE?d‘C?ﬁy the number
of distinee nerands fvillatoe reed BOtonESeNaitdie is pratbirieddbsd thérﬁtlmb@ld(yf variants

arermltﬁ& Pénﬁé b'eRNeIeHGS éé%raioa*ébé‘h %set%t\%g rf%/aﬁfgb o\ﬂberea% or more complex

const ant region région
targetaniog éX%FP'? é(ﬁt'seﬁ WHINeSORPARX Qf IRtertangaaslet sigfaceprotries, or encom-

pasférr@tsfék/é\‘él viRatsubtypds, & den@“ér&fbodﬂ-5orﬁ|5’c§s|ltﬂﬁr’chat§coﬂ+ﬂmgsr between 20

to S0 HEbtR VSR Ml e SR o P P Bnfpege e thf antioen
CO’HP@@IS @@ﬁ‘\’rﬁjg‘f%ﬁrﬁdé@imléest A @plyelnadl langbodyequim positian icamprising between

50 &n86,000 Eah@tVaRBntthempPets nfilybAeh@fed hat encode protein
that bind a particular antigen. Several of these

met hods include a so-called biopanning step, known
In neowmals ¢here laog s@&ra kobwrasxaphageoftiasyra iy odcéan@, polydloBal proteins

eltl'?etr cgg%lerlrtér%g‘?‘e ;F Q% Eﬁ)tﬁg P@H‘f‘% ?ﬁﬁfb&&{eg BAg?rﬁléTo%?’o%éblg%Gge)cmes or pre-

Seﬁt ﬁ’ﬁﬁﬁlb purfages ﬁwsasz%qe" reqeptorssnd BLywA refieptorayThe CiMersity of these
nativtelly ceturfthg pdiP&@anal Bradgins M@l In AFRIMSHIMAS, Sche R by genetic recombi-

natk%o§tgéﬁgsggw5hm§8.}%le | de; o%lsS k ae\éeAgro elg%lArUg%yv% @r& further known to
mcr:pggegl;heyzg\@zglty lu)sp@paémmldp@@ dpe pBeBNBFLBE6 can utll’lze these natural
dlvmﬁkgibzﬂola‘ii‘db‘thé é’éh@leﬁ’dé I% nélglla'%}sthe %we?stltng ]tﬁg:!varlable domains

t I 369- 7 east surface
o "g%f%)'ﬂx‘“vw?l?@a rigecgles of 335 "‘NéltgeB?r6¥'%%ﬁr‘fB'fa"¥1§°m them.
Forﬁﬁ@teﬁﬁ'ﬁ)'lceﬁw fmmkamg/mtiemnmzlemwgzendlsegxher)ts 0. antlbody variable heavy
cha(r%rﬂpl}‘é?rarbleatght @;mtTcW ch:glqgl:'rd E‘ERH’H or ﬁ’glgﬁmhﬂ 0 gchalré,l ?ach vector

Screen. 4,
in tRﬁBRﬁ‘%f '”tq?ésféFPEe PR o qhe%%\@fia lee*fe@% eRgpdinaceapencenehe genera-
tiorpofdibirart® odfpairder yariablerégibm¥edddingi seGuenc&SS vaNtknoWe e tHeCart.

bead sorting are also applicable for enrichment
(panni ng) purposes using |abel ed antigen.

- Librapige AodRtising natHradly segpsringudiveraisieEateSor @meerconiriatorid libraries

(raddom p9BAg ofthe JaﬁHMQ‘PégloHV@ﬁclaeﬂﬁ séﬁ‘.%ncésg%sm)as%g&ﬂate pair libraries

(paNEPEESac&ab 96r§9'°T(?§°‘§¥l’)9 %%He%ﬂeéﬂe%\éadﬁ% the t3ves celle Tupthen praries
gererdied franmisigted AR gane ditagmentsAwbzhaos incomaradéd ato an appropriate
frafBR ML RARBLIARhY, &, QP& o8B! i) ch?]dhﬁ&eﬁgsészcé’%&é; éu%ﬁ% s@n anti-

def i_ned subset of proteins,
bogyyprdl CB yRiRfe FRaian e aga'eﬂ%b'ssw'tthf@eﬂﬁ%ﬁeeﬁlnrm’f@rﬁn‘g‘he libraries are pre-
ferabtyt saredned td ovmirdsubaliti@sdsr (Qbatias GethterdstOwith hliebiRRl pasifcity.

of polyclonal antibodi es agai nst the desired target

antigen. Typically a polyclonal protein conposition
Divirgikies #f proteing ca) algp besmad@in @0artifdal viHO for3xamPBGynt@dc or by mu-
tatn&l@ﬁw%tla&asaWe‘&BérnlS‘é ra\ﬁa&m%pboﬂ?mﬁ@e&ﬁms Uﬂg nUng%Eld%tequence enco-

ded t
d'”%Sﬁﬁ’@éﬂ ?rogﬁ?f‘n&ﬁTrI%bgggbe(ﬁ%F"{?PF 'P‘H\éc(?‘trg”hﬁ%/c ot{%; 061%6? ﬁﬂrgéle protein. An-

otheraqe)@@]ple b getmrratirgsatitifial antibody libraries are described in EP 0 859 841, a
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WD 2004/ 061104 PCT/ DK2004/ 000001 21 anti bodi es the
conplexity of the antigen(s) targeted will influence

wo b@4enmher of distinct variant nenbers necesBET/PKR0V4/000001
t he pol ycl onal anti body conposition. Wth small or not
very conplex targets, for exgnple a snall protein, a
pol ycl onal anti body conposition that com prises
between 3 to 100 distinct variant nmenbers will be

meSididfiHitteiB thas@néh gdneratingrLiftRsiryefl viidle RedidierraHEl®ks Rhich can be
cmX@f<?wkﬁa98$§rﬂﬁéwﬁz%ﬁﬁﬁ 90, or even 80 or 70. In many
I'n

tances 3f distinct variants will not
exceed 60 or 50, and it is preferred that the nunber

In QBre\féWécﬁé]%@odlrﬁEr@c df@hé m@eﬁt@ﬂgﬂ}e%r:(y}ﬁﬁﬂarﬁ ﬁn»!}/ébﬁgl’ pr§tléﬁ"|hls a recombi-

t ween Wher eas nore c
”a"ttd)f’a'éioga' "1‘“6'P°‘Bﬁ(%fnﬁﬂt'€°% B t h conpl ex or
|nterchangeable surface proteins, or encom passing
In g‘r%\él%rr}r?fgll‘re&‘ ?ﬁ!%#gl HéRF (r)fl tggérR/%L‘%( %gﬁg lie(?g%yn?géj éﬂﬁlonal protein is a
recémémﬁﬂtcmdmﬂahﬁ@ mméragnwntl be sufficient. Very
conpl ex targets, where the antigen conprises many

rent nol ecules, a polyclonal antibody conposition
In %‘jd{‘w tgithg dersikarhicvws Hvothi@emstﬁ A SPMAEE TREaMbiEon in the so-

callee veatge r@wnbetmsamrdﬂehredtnsmmmfshe mhﬁm)gwbenrssewarcalare de-
find IR LT r |
e AR B e R o bl AR 10288 B PRl

as anti bodi es or |nnunoglobulln nDIecuIes or pre- 15

A ré&®@Ribirint 86l tlosdl bFR6iR Sf Me@e‘ht nveRtion ERCRBIRSrE aRBBeBonstituted of

C S. of these na
ene e R g r Rt 1 B RSeeb neohelivcor the immu-
nogheiviies/eah dppujioribe constant omttlor lmﬁﬁi\@nabié dgea@sofehe odmngoglobuhn
moléiilk 3Pt reodtR BhPBshs@ht bA SRd Il R1aBR: dofifid Podi es are

further known to increase their diversity by somatic

nmut ati on. The present invention can utilize these

Polyrddnafitgl in tidk seetaiet! icosstint regioh, atartig@idriyans QG&W&@&\ of the antibodies,

?s oggﬁn%i%g.s\h %?eggﬂfcﬁingragéﬂéc% a%gpé/atlgg ogam']lbogﬁef?/nr ! aquggilln%rgunoglobulln
|sotdpesrlaqq§)dlfmqgnt9té9{@glgql L,lfg:tlgnq (jslgma'raylzeci i ableel), whigbrmight be desi-
rabR totc@mbheateadRilzihg @Hﬂlﬁdﬁﬁéslf&dﬁ&ﬁﬂﬂﬁﬂbecﬁ@&edlﬁfgﬁﬁﬁﬁbt%pes of immu-

ant i.bad v vari abl e
nocfyrin My nI PRt B lFerd it B habue) e, Fapnap® tCanfeld anc
Morgisen A99%kddixpWMest 73, §483t91e Kuiripebetya/ w402, TansfusiOlit Bich 9, 45.-53;
stirfaddl ePfy. bb@@%p\’(ﬁ?ﬁlé\birﬁe&qghoﬁﬁf@ﬂd' ng sequences. The
genera- tion of libraries of pairs of variable region
encodi ng sequences is well known in the art. 25
Tabld br Biblogigalfongtiohs bhighe Maitriahahimunogiobiiln ifgyskdsver si ti es
are for exanple, conmbinatorial libraries (random
pairing of the variable region encoding sequences) as
wel I as cognatiupanImrmbhégloBalin (pairs of variable
regi on encodi ugﬂbeb gerved—fronr e Same—cet

=
Further |ibrAro8e (e | 19Gn | 18 a{ Wb chfeMend 10D | 1oE

Claddc@agommils, wWhi ¢ re . incorporated [ nto an apnroprlate
mefiy achiesiinnk ( e. g+D§odETI| nd tE | & a|>, 2000. NAt* -

Altdph Ak e6RBRI 18' 852-856), such as an anfi 30[body or
meﬂ'ﬁt,\;%ﬂa&bl e rJegl on-ar e applicabbte| w t h| the present + -

arahl vy cryr A~nnnAd to

mventton: IIC II -afr S—afre e Craory Stcrtchtu

Placeial fansfar,. Lilofariles*(llibrarips*of |intetest) [with a- -
Bactlewi tyeid specilf+citlyys Diversities phiproteiynscan abso |7

Ma%g g%tln an artifficrar way, [for gxanple synthetig or
pha Xp

her
Sbinding | T ) + + + + ) ) )
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tation. Mutations can either be random or point

mut ati ons of a nucleic acid sequence enco- ding a
wa@evgloelips ot ei n, thereby generating a pol ycl one¢T/DK2004/000001

popul ation of the single protein. An 35 other exanple

.of generating artificial antippdy libraries are

described in EP 0 859 841, a WD 2004/061104

PCT/ DK2004/ 000001 22 met hod which is based on

enerating a reg| on 1 ramewor Ks
\Q/’vhi ch can be bg.ﬁl%rnymg&u“g&b%m'ﬁ Hrary—0f
I n_a preferreplg&rbpHiGre nigGef tﬂquLn\i@‘htl @m‘\z igM IgD | IgE .

MakteeHakspant ppl ycl pnal protern 1's & reconbr- [nant

bmﬂmbycl onal antl body~ or antibody fragnment . 5 In ?ﬂpt her |-

stRhaber c ' & mbodi et of Tthe vention, —the—rgconbirant

teanRY % f prptein| #s al-reco nant polyclonal TcR-or |-
Iw\”gmmnf lnaddition to the diversity achieved by

the genetic and somatic reconbination in the so-
A fgrglhdrexthbodini i b tHeqre s invelt@ings ar-ecahtiheit @65/clbﬁ£trﬁé}©$acturmg cell

Imeo or‘hBﬁsnﬁM@lgk&pw équ tra%}é&(@d %Ftﬁ aq%rw Fvi\glan?(a%\aelf aﬂd se-

heav hal n
quedises "ﬁEf ein gagk qeédrotﬁﬁ Wél?ﬁtmpcbq Vémwd pitoeed papsbletdf@xpressing one

membeseffﬂhelhﬁféeﬂtwmfh &rBdésenielit herhisd obg p%@@l%ﬁélfp%t@ﬂ tRt binds a
perklffat kb8 SRR RERRT 5t TR Fr it aghe seperiveoagviaua

cellg it erid rollectinn, sdwstimmid pagleic ecidisaquenee isardt abtugaltycrsadatated with
said@telfiR€nd BaMdA@E. obul in nolecule or in both the _

constant part and the variable domain. Polyclonality

in the so-called constant region, particularly the
In sreadditianbbembafimefteofand atxadieashodinddnt itise @rianBhed@s bcitMsédlences
enc%@igertﬁesbc?]}lrgr[rﬂ‘%q B{%@%E I( reﬁe%ﬂly fr%‘ﬁn'eth ﬁrﬁ&gﬁ Oé u(?lglsﬁ?erfamﬁ/) are all
derjyed frog ratHrafly ﬁeqqrmswemﬁm pz exprinle Talskes frym antinoh

mght be desi- rable to conbi ne when ut|I|2|ng f
Cor%posntlons 81“3 feélﬁgﬁqt%%ﬁéipn‘gagltapﬁ&? eléé?e% | I]-I;%aetég ft %Iﬁlzglt@ spggﬁcosme in the
93@9’}99@@"8” e@chrmtl inea beé¢mutesaebadds Yod S25143€arfhiedatuaeet discloses the
usePlhd &8 t&%%;rtlfy%cﬁé&:légq%vmé%%sm;b‘}géro%%%leém%e R er%bCe does not

Tr ansf us. d

deaﬁW'tﬁé%ﬁrOV'Eﬁﬂ FE RiPspAuCtion aystem onwith the amyslonp&@p@clgnal protein
chaBicbdrzgd brla sbeciitd biotiag @ ah Betidemman i munogl obul i n
i sotypes Human | munogl obulin IgGl 1g& 1g&3 g4

Q}Al IgA2 1gM gD IgE Cassical conple- +++ ++ ++++ +
Clonal Diversity -~ nent activation Alternate conple- + + %
+++ + - - + - nment activation Placental transfer + ++

+ ++ - - - - - Bacteri al Sis + + + + +++ +++ + ?2 ?
One of the characteristics ofaa polryclonal p¥otein is that it is constituted by a nhumber of indi-

vidual protein molecules where each protein molecule is homologous to the other molecules
of the polyclonal protein but also has a variability that is characterized by differences in the
amino acid sequence between the individual members of the polyclonal protein. Preferably,
the differences are confined to distinct areas of the overall structure of the polyclonal protein.
Such areas are for example the variable region of an antibody or TcR and possibly further
confined to the CDR regions in these areas. This variability can also be described as a diver-
sity, which can be identified both on the nucleic acid level as well as on the protein functional

level, e.g., specificity and affinity differences towards a target.

Clonal diversity of the cell line may be analyzed by RFLP (or sequencing of (RT)-PCR pro-

ducts) on isolated clones from a pool of cells expressing a recombinant polyclonal protein.
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Macr ophage/other + - + + + + - phagocytes binding WO
2004/ 061104 PCT/ DK2004/ 000001 23 Human | mmunogl obul i n
WO g@B1/0bgE 1 gG3 1gHA_ 1gAl 1gA2 1gM 1 gD | gE__ PCIVBKR004/000001

cel I/ basophils binding - - - - ' Staphylococcal Pro-
'+ + - 4+ - - tein Areactivity, A further enbodi nent
of the present invention is a reconbi nant polyclona
manufacturing cell |ine, conprising a collection of

The avérsity eansibesé SdalWeH hbyduhdBhart¥sto{e ¥ AELBIN) oRURE Pdcembinant poly-
do%ﬁp<x§%§¥&ﬂﬁn88%}h%aﬁre'n each cell in the collection

ran 8ecapable of expressing one 5
menber of the library, which encodes a distinct nmenber

clofi lﬁaso@tay%d&Q@\Jal Qﬁé?{g@'lrptﬁe%htekﬂ't Bgﬁle%dlﬂaﬂgl aﬁHl}wdr’Hles constltutlng the

IS located at t sane Si ng
polforf g N RS 'BFX'F"ﬁd‘EE\F‘u b imaed Pscamppasinp dhe Pm%&twefﬁfcv of the
initigt Bisraiyn used fibr aesfectonaaitt tlSeediue’@myEfdu&d mothenmlousadel ¥y (cell line) ex-

in the collection. In an
me@% gg#@%gﬁth%E&mﬁghﬁagﬁéi e above embodi nent the
variant nucleic acid sequences 10 encoding the

Cloﬁéﬂch?\ﬁdrémﬂdf asofcRinAl &r’@feﬁﬁ‘f &Epﬁ*@slsw FrloRm Eehﬂm‘erEEH RRHs QL] & the tar-
at ur al #tyoccur ring

oet TR Bt 9 o Barahreis T dBIFG oee TR ADREey = Considerch o be
acq@ivath vbien ppprexiofatele R6-<00tatf the desited tamet aotecalas bed mound by the

pol?&ém pllo@é‘lﬁ‘t I%q e%m e$h A c%sé‘ BES bglkla 1 LRtib P antibody
fexi Cofel gty 1 pugft

hi n_each been descri b

to aFH?aét aa%wfém ”6“ -idenBeal epifapes of dae EHrféFﬁ@f 8 &3rost qrgigen provides a

* suffidentdiveysityoh eoutanspdsiioh neretbestly, alidnal @ivapiey by %gethicbt/erage is at

Ieaét% (_{E efrar&ag ﬁwoqg ﬁf‘ef&%le ]ag leQEta'}?W L aﬁwlﬁ]gocﬁé Vdcﬁ' Ocnr&c]et poverage

iction syste rovision o
COUH@(Q?‘?WP'EWS@QEQ%W '%%P'We@@ﬁ@ér fic binding to an
antlgen Clonal Diversity ' One of the characteristics
rotgln i s that conaﬁltuted

e ey AP et B S Seedion th PetrheBET GhbpiiBaRbmBers of the

polygigtaéramprsiteouThys distrirobion ogobes agsessel @s thdrtalmoireenbedifferent
indf4udf mEr'ﬂ%e@‘?rh M’Fé' fﬂﬁi@bol G FbthHtcon‘ﬂE dJF'sz%n?pared to the number of

var i abi | is c arac eri zed erences
differegt a?ﬁomga?swng%waﬁr@é'v idrsed Phretheral Unaiduing smsgegon. In
thisofasé keffipehtydivasial is poadidsred tdeduabd Wwhen BhRast 50% of the encoding

seqqleécfegr ﬁaﬂglﬁ/ L?Je@ n‘i: %ftjrélﬁ%ct Qérfﬁé H%F\tlf%rd €a: dlfPerelg ln(lj]lwdual members

overal | “struct

of the Hp3 pg}y@lopalrpr@t)@mng Pr ‘Pféra@b(rqtéﬁséﬁ"égl on of an
anti body or TcR and possibly further confined to the
can al so

o STt Qe B B Sl P s B
with erspedtftp stk otual distribhdomarmbred thedodididlia edmizes's viel thisasse sufficient
clorfl divBRitP iPEdRisidefdts b @B&lired if no single member of the composition consti-
tutes more than 75 % of the total number of individual members in the final polyclonal pro-
tein composition. Preferably, no individual member exceeds more that 50%, even more pre-
ferred 25 % and most preferred 10% of the total number of individual members in the final
polyclonal composition. The assessment of clonal diversity based on the distribution of the
individual members in the polyclonal composition can be performed by RFLP analysis, se-
quence analysis and protein analysis such as the approaches described later on for charac-

terization of a polyclonal composition.

Clonal diversity may be reduced as a result of clonal bias which can arise a) during the clo-

ning process, b) as a result of variations in cellular proliferation, or c) through scrambling of
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| evel, e.g., specificity and affinity differences

towards a target. Clonal diversity of the cell |ine
woray4loeliahal yzed by RFLP (or sequenci ng of ( RTRePGR2004/000001

pro- ducts) on isolated clones froma pool of cells

expressing a reconbi nant pol yg onal protein. WO

2004/ 061104 PCT/ DK2004/ 000001 24 The diversity can

al so be anal yzed by functional tests (e.g., ELISA) on

mu‘lthﬁe fn@é‘g@imlls N Huclh Bla¥es éﬂs@ n@dch RF etk @o@fcé’sdéﬁ%egz@yfncchﬁﬁl diversity is
|

o emr e by (11 et o o it MBoERe® coreber ﬁefemg the
pol ycl onal antibody), if |t exi sts, can be estimated

In QﬁéepmﬁE bﬁgd&%ugml S{iﬂet\/)én%ﬂe %Er%a%s uﬂb tl:Ijui %}Jproprlate vec-

rar use anS
torf d—!]ﬁarar‘?fe'f pfEhp @8nesqif 'rtte'rq%fr?r@anﬁ VIeFtoE jo mheﬁrr@@stpm@esmned in
sudhhﬁwéyemﬂblbﬁlagblaacﬁ Mﬁitétﬂ&’las@h@hﬁbﬂtecﬁ@lﬁ@'an@laVc%ﬁ*(&UFéélectlon of the

0 I teln ex
e. @l et St R SERRR0E ey s, R o per-
forpyras iatliMidugirfranisfes of eard pobintitieptiret endpding s individual member of the poly-
cloff peoteRl Betwlen DEctor@ Gt iRGenMaRN approxi mately 25-100%
of the desired target nolecules are bound by the 10
pol ycl onal protein. For exanple in the case of a
It ip pbgsitllotiat varetiobo thycelltibepriifetitiog rafes an tidiadyidudiaerd in the cell line

codlcf%%ler 25%?1 ge& ?grlw&t'inqg rht] r&cﬂ,ce %pd % R&)ch%trlle%nwebmsaﬁ I)gicgonal pro-

a target "an roVi es a
teip ﬁxqrﬁ%slqpo lﬂ‘if?@is'f‘g Gﬁ redufigg é'?%BWeyenCGIO(Sﬁ@Pe dapehess pfythgyecombmant
polt/(adﬁ@ebrdtém%kﬁggseldﬂoy&he célEafel 0ReYeasaR GoraNiem vaRtRNS in proliferation

rat@! gou?J géolh%t &t ;l(f%ﬁlséhog gf/ IFF gcr)rbsgp%gggglg g%rtgs{ijgccgeﬂqips aeqde ftor the initial

or exa
traff*ﬁé?ﬁ!siongs hererAﬁm@uﬁaﬂt isfeglopnghainindividiglerells thye cllrlinbelevelop differently

ove’#%sﬁﬁféﬁgecﬁ&rtoa%f dinat 16 BRduUron n%re'hﬂmoﬁér@éﬁls ﬁﬁ“m;%&eﬂgl sub-

ution can

clofjfg gt B8 F UAF Ao G TR ?‘g‘Jﬁ&‘i’P&e‘?"tfbg"edlbf?rér"éHitereﬁtrfa?\(/P%l gelformed u-
singrgriieting dilutivhef fhierrall lipotgwh tntle sprote elineved By giokirgneach single

cellqe'm%mﬁgoﬁu%tfon%f FQEJ c&fed gfIleg u%r]:tlonﬁy:ﬂmlrﬁ?mig dllutlon) One or

uences Ofrl |na Intro uce nt o
mOEﬁJ? hese FP‘%&’H?F'@%% ‘Pfdﬁ R th%?%efé%és gaftiodnaatial based on their proli-
ferationeansli expressio propediesed t o be acquired when at | east
50% of the encodi ng 20 sequences originally used in
the transfection can be identified as different
Furthedi thiegalgrtionenrpeause usst to leasure tizdt qpb gelis thedlhaye mceives site-specific

intedaghtd Waf &Ira&bL, Ymidht éif%%@bro?ﬁer/atlo-ﬁr}%tég'oﬂrrd'n}?d'l%'lsgegllsg\f’l]théna% polyclonal

ol H gl B3 Y 0 L G PSR! S e

orddi &t adaptitd e selkdiy frbsuradihus,dbalkcheentfesetectidmmbhdes might also in-
ﬂU&]%§%I’O$IFgF£tII&II I%EH—de&e‘ar@és gﬂt\’]f‘sr F&ﬁé Hlﬁ‘el%ﬂpéélgc%gﬁq‘latrQerpghould be

ed no Si ng nmber o he conp osition co
tes% {rufaégs Wﬁ?ré SFHSW”?'S b%"ifjf on yguksgnge t'?ﬂjr\%@x'cdp the cells, the optimal
coricerttratiodsabuldaitestad carefuing dsivell aspet eyitdraarRttidi i@ neé®idithroughout

dual nb d
thecr‘reg%?ljﬁg%&ga PFlgé &t aﬁ%% th@?nlhg\q)h\éé egaZSWOEA) aﬁ(rj %gtee S

preferred 10@6of the total nunber of i ndividua
An BBAH&T=S ab;ﬂ-o&dha:ofe'nﬁ@fje a \9&” ¥Ginenadi W@h tid @use FdErescence acti-

snent versity bas t he
vt EPSBRRY (ACST =P e MRl oA AN FaIROHATLP PHFdufRs. Fluorescence la-
belgrbbntitiodiralcac berpssii thienricte fom highlyperofi aetive delbyddlvedPfrom a pool of cells
traff@dPhvRh 1§ constructs (Brezinsky et al. J. 2003. Immunol Methods 277, 141-155).
This method can also be used to sort cells expressing similar levels of immunoglobulin,

thereby creating a homogenous cell population with respect to productivity. Likewise, by u-
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30 quence anal ysis and protein analysis such as the

approaches described | ater on for charac- terization
wetota/opabycl onal conposition. Conal diversityPOBPKR@4/000001

reduced as a result of clonal bias which can arise a)

during the clo- ning process,,d) as a result of

variations in cellular prollferatlon or c) through

scranbling of WO 2004/061104 PCT/ DK2004/ 000001 25

singnidbkiify with ﬂ‘teEfgIoaéHcént dyk 5561ehrbbkAmRFeRbinSaceRRE Bu&fnlmldyl ester
(Cgstéﬁeﬁlsssﬁg\ggsssl ar proll Si%il of | Ognﬁlbg s(eﬁg SI ty%/r@&g rg%tﬂods

descri bed hereln In order to limt bias introduced by

Evefl lpglpﬂglf&gtl&ml%téLﬁﬂrdh@éy @a@@é@'c@@elbﬁttﬂe Hfgg oﬁgv%r%gnle?érﬁatlon of indi-

t he transfer
V'%ﬁé"%%%raf“'% "aha?%é%ar%?ﬁ Hét'cabgﬁwgq o thegliversity rpayirements of
thetfimat recorobinang gailatonabprbiem peductMasishé stabsityest the aRBisty8Fer time.
and a careful selection of the E. coil strain used
for anplification can reduce the cloning bias. Another
In gitgsspiepific pinglejirtegmnise the dedls wilbenly diffiew indbalsequeans biethe ofiriable re-

glO@Mh@@hNWSQ@%@Qp%&‘é&dﬂﬂ&e% ithd HWepéiﬁlcelmFté%ctQ imposed by

n vectors
verleBa Rttt e Bodero rouiay S porm aptebrILage minimal
effestsotr thercatiulanprolifesgionfrate h dleitheli scratutaingael haultiphe inbyrations is likely

to é'é@l:é pljobréﬁws ||JrQhé3|9r'6|n‘ératBM%teaof I W{;@H%&uﬂ # lcéiﬂm%f Flh&%’ese are rare

bi as 1 nt reconbl nant ona
eVEPE% ﬁaa é@%qra'ﬁonsl %8?@5%Pwrmthra@o% wwo épfff@ég@ﬁﬁi\elo
whetassteespreifib éntegrafiort beeursagichin Bﬁﬁﬁ'éncyp@ abﬁ}d&ﬁﬁételprmﬁelfnnuItlpIe

lnte%¥ﬁ|'oﬁ§ §ﬁ&l@¥né>%@ct%gl$/ go% Qgrob AL neﬁts'e?pe'tlde is fo rﬁg?at tﬂeetransfectlon

varliations I n es cou

with Bisufibaany 9h vestorsef Inferestn desause Fhfg"hehléo@ttaattﬁhﬁ @vers|will reoccur is

very mell,useféstrifedtabevd. Mdtitdhal diterHasil&Care @Rsdribed in Example 3 below.
het er ogeneous. It is known that individual cells in a

cell line develop differently 15 over a prol onged
Anqggiegrinaethed oft gamtrolliip uewaniee cnaldrias iktopgeoraiie teinafettiotgwith the

entfﬂ@tllﬂ{aha&f vestdbs oﬁhfépés'ﬁgw QveFah §ut??!)c£ls bt fbesspﬂf {h%rceﬁ)gool at an early

tr nS ection wth br ar I ntere
t'mi)BP‘f‘B?fﬁ%’otr?PSf%ng'“éo FH"%PQQ'%@ ghis geink the pias ﬁ@ot&cé net havadecome
sigrdfaant émd it kieowsd hekatistedally besstle ®atqQir® vk goRatHat Fek @ioﬁes with an

unv&a%keld ;frgllf@ra%g afl 291% { &Rgdﬁgpltﬂglekéué %E(iopuanvsl/a%g%cf jcl)ri# has to be in

sub- cl oni ng
agreqiRy s Whipte aﬁqwﬁgﬁea\?s ¢ é‘!wesslta{r'@ thenfinel sedombinadt palyclonal protein

pro&udar Cond@entd %tlﬁicsbﬁ_ﬂlteﬂ'aﬁﬁeétfbﬁld? a%r@la'num%@r Sfecreﬂ% bl@@ constitutes a
Sl on roper

T e —

bu”? witl theslibranytal variendinuicleic acidisegnentes. Sichla library icomstitutieg hiany copies

of et @l@ﬁlnda rerJnhl:fe@ ranHeqm)rir@t ﬂ?es@fco;b Qsd’sHUuQ}JﬂJefe?ﬂlyL Be Wtégpét%d into a

araf DB1EE 5 AR ceRY Rrerdially ko chote 2900 TROBE A §R00B AR cels
are |trransfgctdé Mntho:oaIGapt distinat hrensteleaft the fibfake siwdrant Al acid sequen-

cestﬂ%scﬁg'llﬁﬁarfr’fof di lr?c@'ilb%tmﬁbgr cir&'I %H%en%«L;% ?Hpﬁéed of 1000 distinct

| uence feration rate-I

mefBE%ral”@'ChoﬁlrF fareiRtesatpd inte éﬁo%@ﬂw&@' esia Q] clpaes ewsaiping a site-
spetificatip sresgratear @ Isstoelataried fiom thasemsRbtich. 38 BSs ARRRertth@bausian

cur\} oftllq)dév:guz}l %el F@u&?ﬁ% Fs %WOUMOIRILIJJ%% ltheconceag:ph@lxlatlon only in very

Smaé'éeétqeisoﬁm wl”n@@am the Pmlpghldjtyt of kehring thd ¢dlengh rodpesitionrronstant
ovepPBie@ie®f 206 Yreldantade of fHelhahurBR@$Ry cells should exhibit aberrant growth

and/or expression properties.
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An addi tional approach to ensure a well defined cel
popul ation is to use fluorescence acti- 30 vated cel
waorotiosyo4 FACS) after the transfection and sel BCT/DBER004/000001
procedures. Fluorescence | a- beled antibodies can be
used to enrich for highly proguctive cells derived
froma pool of cells transfected with IgG constructs
(Brezinsky et al. J. 2003. |Imunol Methods 277,
Altdrhatiddbh Xhe Ilﬁrbrﬁofmtﬁbwoﬂ]ﬂﬂére%t 84h B@spﬂﬁ ‘ﬁ’ﬁo ﬁ‘r@cﬁ&fstcoﬁi%‘rilrﬁg approxi-

I f
ma@.@wg%g’ %b Wi \ﬁéllfgl L/Qt!to us eIS llb?‘a%ll B?Qfl%r?t%}(]o r{';iﬂzlorn gg}é% br?lé constltutes>

10 y? é@u‘@twld”ai yectcm‘pkléqm§@ctr@y|sahmramept@5mﬂ_cozﬂn aliquot of cells. The indi-
vndEﬁ-@ilmgeﬂé&QQQ@ﬂhen% fSFld’\}\gzdlf@Ibﬁbérrkgj thtnlﬂe {'&e if clonal bias develops

resc 0OX eSC | acetate
S 1S T et LTV conn
cellgripteacomstibated hy patleg tbanerbaanlsgIaé@l%doﬁmll?/&%noﬁ&ltmﬂ%ahquots of
cellg\é?é"ké;ft sEpdth@ thf RIGAb Lt ProdiRiEr, 'arﬁgtfﬁggol &I&%I%R@lﬁc‘o&ly composition is

devel o the 1 oss or over-represent

assgmaled VrFé?H’(S’é}‘%g thegtedusit of ragf gl ratherethan fhe aligots of cells before
prodeq:tmnd]rlmgmmﬁbérhﬁ pdoly eiigichy be ﬂqhﬂllédimrﬁ@e&fed t®bd B&ween five to ten

(seble Fre(,%ﬁga’ggc ml.,gncoctggg, an[gl[)gé eiyn product and the

sta T Versi over In site-specific
single |ntegrants t he ceIIs wi | onIy differ in the
AltSREGRG S Hdh ﬁhh*&Jg‘ﬁ@[lﬂ ﬂ@ﬁh%d rr'r?ay tg.J lﬁ%nqgnté$ﬁ \ﬁméﬂ mg'a?estransfected

t |
s R 5 R B T BB SHere P e G a| Hogery o vectors of
inteyeste Thie ely &iovinate benpossbleaseguel dertiasatueitig aruthsfeatvanh and integration.
pmrﬁllﬁsthe sﬁBfeQPJn%fe‘aﬁng‘rﬂayQ Pé bé‘*o@&pe@lrﬂd d ﬁuﬁ@h'v@ge p%BI of ciallls as-

W% 4 er scranb nor nu rati
se Bstrigdo ,BF%'F ol "h”‘”ﬂer‘iéf W&?Hﬂ@&@r tP’Gﬁt'V%IV:etheﬂndM@al trans-
fectiemneffalatgeriunget ef tellsj geherating Gearlynisirs it thé&@ﬂe QBRESnember of
the(ﬁ? '31; {((é(}l a%gﬁg{lé Qggd g&ﬂ%\lﬁésl \gBPolépcethhtehs A g tls*:igalll %Q\%’ntages
descrifpeskfra byl ﬁraaéf@etr@ when tf&ﬁnméflvl'dliéli&'etmwf@ﬁedamﬂls eve prated] pyior to the
madlradurd df thelbbly@bmal phatkiagr at i ons shoul d unexpect edl y

pose a problem an alternative is to repeat the

transfection wth the library of vectors of interest,
Theblmstogle the |ikelihood that the event will reoccur is

15 very small, as descri bed above. Additiona

alternatives are described in Exanple 3 bel ow.
A sEbis st Relt FR5RPTISES dBAtEYPT PIHIES 9RTREIR: 6 eF BYEd suiiahle reepmbination

sitels Oi. g0 Lhidabdi cm‘:ctldl@eduéﬁf&ifrééﬁghQBbIWbané Be moe&tdcbblniald &Fmes. To be

ablé)tci é’et?&% ﬁgﬁntg%raln&t i es%ellgﬁa\zggsg mtcteg? ﬁ%dpc(?w]f’f %Ftné'pe'c acid sequen-
ce Qfﬁ@ﬁ@émqmntqgmt@nwg) hegrepmippationisie iroperably hiekeditas first selec-

tiorSgudiel (€. gnQin J}Q’%Q)tlbfﬁé‘s@sﬁaﬁce%egév diluaddats’ aehd rrecﬁnlgHét%ntE@ce Further-
tatls OSSI sub- ools that | ack

mofty SisSk etk 98 ot 8 S P Re b a0y Arveagepdon stat
Codflfh ewary@ualmaueg e xthegromhationwita tied cohsittetes hasntegrabgart of the
res%ﬁnc@&%%%gémwréd‘br{ Hﬁu§ Qﬂé‘tréﬁ&ﬁ[}{u&w &EIrtcyoM&{ ol Cﬂa%s tHe start of

final reconbinant clonal "protein
trafé&ﬂ%trf’&eqf |“Pngeé°E°5‘PP§F'i‘%§‘ ths PRt qell &a %H?”%”?Ft'@f‘ veth| the djlarary of ex-
presuinThesctapé en@lding thé polycloms prdteihes a way to circunvent
an undesired clonal bias. In this approach, a host
cell lineis transfected in bulk with the |ibrary of
Hosy, gellsefpit sitentriesifie indedratioeepidascied ahgue can be ermrated from any cell

whlﬁlOEé:‘rI lhie‘ét'aﬁ‘g DIRANM OB Bk %ﬁro%s%e@&cﬁtﬁl? §iﬂr§€ﬁro%§&ﬁ5l e@éments such
referab

o e AL P B Sl B vt o
sonps pfasHAGE WHamah edificiall §0omogdiass). 10800arar HAGOE @escribed in detail in

Woimdﬁ@gyﬁéreﬁﬂnlcocfrporated by reference. Preferably mammalian cells such as CHO
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are transfected with copies of distinct nenbers of the

l'ibrary of variant nucleic acid sequen- ces. Thus, if
wa@2004l06E0y of distinct variant nucleic acid sepUEDER®4/000001

is conposed of 1000 distinct nenbers which are each

integrated into 1000 individ cells, 106 cl ones

containing a site 30 specifically integrated GO

should arise fromthe transfection. In this manner the

: cel&adés a8lls, BHk\téllsofm)JefBﬂrhaVééﬁH@é gC@pb/Gj&H@id &lef FbEsblasts such as NIH

l.d inf ce the ener al ul a n_on
3@@&% H}eétrah S Ul SUCh AR F‘E'aag%‘f” '%?%30%\%'?4 ‘?rtP}?Ro‘%(s' are used.
Hokeegsi ngn- trhmmﬁhamahkarmmlnmkmyatmmensarsmh avanttdeli® insect cells,

yeaﬁsY‘é‘é]ls' fun@i, lEOVLIPRE SRR 88 O EMpRGegrNUf acturing cells
shoul'd exhibit abérrant growmh and/or expression

properties. WO 2004/ 061104 PCT/ DK2004/ 000001 27
In éhd enbatimeel of thd pesédthianyio®fthy eqit Meswinén isitb fbéQl%éd §§§tart|ng ma-

ter{%?lségla oaeéﬂ)g E#&'\%Log%gcoljetdq tlpgsfﬁgﬁ) ﬁ]?eegilrllgslckgwnéoasmgle

celk eyt foliewask byt grewingtragh ginglerest! ke anew pom(ﬂatwn dfcells prior to transfec-

tion With \EhéjhlﬂrbryV&%@cBﬁ; offstehest. rS’%Eﬁ 5@ clofing h:gﬁ‘ alsb @@%feﬁsltn%b later in
|n i - vidual aliquots of

thecpéf)‘f%ss85??'?%8?5”6%”9'&*&)\?\%% 'ffcg‘is'rﬁ ‘period of time to see
if clonal bias develops 5 in any of them If this

Th@ﬁ&?%@lﬁ MGHR- ?de'cfﬂ:‘%ég? ?{iorﬂ%l P%e%@& &%u%érgge%tlgr? FVRF\% randomly

lection o IS econst T
intggratindeRtas A rEMANTiBY 8 teak Presedtps (e Cpe tHHEARY | SVtHh garly promoter), a
trapdcrigtiont sta@fcoddig lal recamiinaRptsite @RasRE 8’ tothe edOEHdon. Preferably, the

mt% %ﬁo lés%mg a?sg%n%‘u?ﬁlse%oa! X]Clrk%pal Sgc{ulgrégqx g%g%p sgfeicé%gene One ex-
amplgtaf spch arraﬁtqgh@hnal ﬁ'@ﬁmj@ &5 t(bﬁ pE@T/ILecZ@eﬁ éroen Inyitoxes t(Catsbad, CA).
Thel @rkeH GBRY cadf bePRRH %o bRAbate /e RfatRBREELRSHH ¥F ExSERESH &%he genomic

t he ch)rew ous

ol B e {0 BN KU ASR SEREP D0 BTt P GRTRI (5.9 beto-
galactpdidase t(haaglgdrpert flunredvent prateir@GFPhpt @ nelnduetdcé mawkdrk ban be linked
to t‘F\@:fllrs? s@fe@tlc;nr Ghefie th%qe fLF%ﬂq{rQFa%lsé/rlplﬂlgth |¥1ﬁ&& py ? gﬂ% internal

based on sin ones
ribesomabentpy tey puch WF%F%gwreSﬂ*ﬂrsofr?ﬁs/f'@F Fﬁ?%ﬂ@eaﬁynd marker gene
ocopess Thblise sfegsetantion bemsthdu edtallish eam siiwial grassifglon the cells (e.g. drug
resL%@%thtﬁ)ﬂonal %Bléﬁcﬂﬂ Cf)%’bmegg\ffzmlenrgi qier a?%gffc}raeotéhsjit,igﬁryof the
re'%téfwwsimtevw frem el "pfe delgalt lingris éi" effigient methofd to ensure high pro-

dudhtPeellp Whith @naifdainethB itk yratad, pléslﬂrﬂd |\Aﬂ:ﬂ|nVﬂh@ l{!;@horﬁé a&tHs with the recom-
enera

ok e e Y A e TR s oo
exphessipardf g macker eere @0i @FR ersAcBigh rayrepsensicrrebd $E¢e($e]:ma' fluores-
cengd @Et‘lv%téd:@ll s@ﬂmﬁﬁmsand%‘éﬂ' Mlsf&ﬁnt%h‘&uld als qalyzed

he individually transfecte

whigh & B e 3Bt 5 r o0l INes ke Sk bR BTG MEH BV B ® RaR and
Soyshghailattin20 The host cell A suitable host cel

conprises, in aregion of its genone, one or nore

suitabl e reconbination sites, i.e., nucleic acid
Anheiiasibed for eyalyalingaisiasive pxereesiar lepgls Eomerstisrtripnsfeeied with an inte-
graﬁﬁigl)m&ﬁld id € p&foraldreaddtichn@l Bedgrdtidi- éx@fs%grs@éfbtéw th@'ce% generated as

aVI a coO S] HUC el C

oSt Ear O o Ay o LTI s R Blpclab i i) i encocing -
recprabippss mrtesmndmgtte the ragpebabtign bitendfdte irdegrafing slesmigl aad a second
plasmid containing a second selection marker without a start codon, the coding region of
which is preceded by a recombination sequence likewise corresponding to the first integrating
plasmid. This second plasmid also contains the coding sequence for a fluorescent marker

protein (e.g., GFP (or equivalent fluorescent proteins) driven by a mammalian promoter. The
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25 tion gene (e.g., an antibiotic resistance gene)

situated 3' to the reconbination site. Further- nore,
w@2weakiips onoter (e.g., a truncated SV40 ear| yPCT/DK2004/000001

pronoter) and a transcription start codon nmay be

situated 5 to the reconbinatipn site that constitutes

an integral part of the resistance marker-coding

region. Thus, the transcription start codon initiates

recbhﬁnrﬁ%@ﬁfedﬂfes lﬁt"e i6h bF)EHlspﬁlaQﬁ;dt he the h@é&tcb@?er%@wh&e a similar
ans eCt|0n

recaPi 0 aSiee et et s Y7 PRrBAUS Hesmd: cells win
theprecprebinatiddoeuerek linsefted at b tspetspigt pdriiculanyt agjivatriaoscription will lead
to ﬁ’i§§ %Qbr@%r@&q}@ fIGHRs kRt ?l%@&ﬁ i Eﬁi e&ﬁr@gge?é"éfre Cs@llel:ted\ﬁﬂ #fBrescence

an Inh into hel r chr onbpsone
a“é’ﬂGFaCG ﬁ?@ﬁﬁé%&ﬁ) a@Pé#?@ﬁﬁsC'eW'tfhgonﬁisFﬂnﬂt Righryersseien and con-
tainfAgend My SIf tiad inbdriedi @hsnaib ra@émﬁﬁ)sﬂ@ﬁéd wih\se febbrtbifiase and selected

by etﬁrgij gl&‘:ml;? %@%&.dé&ﬁ?m&ﬁ’s secnﬁcpplggr%lj fd eguelencerl?as been

ronosones escn
renetsfev\@vgw ZREIBBInask: Mediing tiﬁ]edmcfﬁ@pw rmyrlqeewerleauam These cells still

corfesinfres adat VecHﬁuBmBhd)rﬂéqu@héesmw A% AR oA QB can now
004/ 0000 COS cells, BHK cells,

be BS%-E{ € expressipn o ene g er’ t.
nyel S “CePIs f"é E;g §95/5°'67t NSO cel I's), fibroblasts
such as NIH 3T3, and immortalized human cells, such

Celﬂﬁwe@?kﬁlcﬁ atidve #@Ke?&éss%l drSne marfegge@ u lﬁtetﬁ?aggm of a single copy

However non- manmal i an euk ary tic o
of thg Pfasmidy e usedt B %rﬁ'esf%féuongv'th. the gene efémegest dggombination site in
thedelst gl i$ pregerabliz.locatddi in @tgene o edyid Gfpabicurifplael@dexppedsion, i.e., in

asgr&gu fedigent of the present invention, the cell line
%‘I 'S t)o be used as starting ma- terlal i's

sub cloned by performng a so-called limting dilution
Thbeddrgocsilelspetme ifdeyMatis® a single cell level,

foll owed by growi ng each single cell to a new

popul ation of cells prior to transfec- tion with the
A slitdiiavectofcoupeiber 3 suifableveesraisinatichugite Iinkéd &l DRiitaglecs@iection gene
i I ' ,
oAb BECURAIR Lhe\ELo P cp AR5 1l B S gecon
genss Qe uss die Memimalian &gl axnressiane)ciude, ot aternad limjted o, genes enabling
for huanphs&iGkication)stith @ tharepfidine Kikdse gesd (1K, @hﬁﬁfﬁhéﬂsynthetase gene

(G%gweﬂoéﬁg}ﬁﬁt%gﬁeﬁe {Jtmgaso&hl p %8I’ndez\ty§rro§2|§e%t8§ﬁne ghlsOD) Further,
selection mrkrrs Pemantinatalkylite epsisthnge gerpestdarfeginardrug orkistance, such as the
dlh?dr@foﬁtélbécwctagé‘ @ené (Hhﬁg 'Wﬁc'hrlﬂn FBL} %@I@Et‘éd %ﬁﬂtﬁ%%r&ﬁ§e And

thYgH%p%d%fglegg gﬁ%&lﬁ'l farhc{ é]élih&f Feﬂ@ct%q g?g Iywtg n?t%%(ate the xanthlne -guanine
phqsPROF/toaZanFerbsegeriefant), vdudncanCar detdoted, foiGAEh nilyBopHeeolic acid, the

nedTREPhcdiRranafardie Jdrethdo§ \Aﬁchﬁlc.Jéﬁtb@ sEIlagtIeEl %r%lfhvédrls |8 eukaryotic

strength of expression at the genomc ocation us

cellage TERWFID oF GG 61 EolspEY el csliudiv BYas Py it 8Rigpenopansferase
(hygphjte hptegeee whichgean beakReted dbrawitio By gtamecif LA AlirontfctER-acetyl-
traﬁéf&gi@%"éﬁgﬁoagf Q/%fﬁél’\?(lg]a%%@el {ed &e%uro%%lfn %cr:%'xenaaslilad)rés deaminase

ene
gere(f5dg mhish cap fa selerted |V‘€bl'r'i'd1'¢5}'C'Idifh IE@G”\b)Qea?ﬁ ¢rREGNg protems that en-

abléd surefidi@ly. by fIM%ﬂBﬁietr?ftbﬁ )élsS'btte)ste@ HE belddidh markers, such as green
he i rst. selec

BB B0 sk dorye g Sy ToT eeof CBERS of Aer membrane pro-
te'@s@%\mtﬁslﬁ@stoaldsw(\}-avél pressure on the cells (e.g.

drug resistance or nutritional depletion) conbined

wth a marker allow ng for eval uati on of the
In one aspect of the present invention, the selectable gene is neither preceded by a promoter
nor equipped with a translation initiating codon. The promoter and ATG codon is provided at

the selected site-specific recombination site. If this vector is integrated at a location other
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rel ative expression levels fromcell line to cell line

is an efficient nethod to ensure high pro- ducing
wa@edd®embdi ch nmaintain the integrated plasm d w¢hDR2408®00001

genone. Cells with the recom bination sequence

inserted at a spot with partigcﬁl arly active

transcription will lead to high 25 expression of the

mar ker gene e.g. GFP or LacZ. Hi gh expressers can be

thaﬁ&h@@él@&e@)’ecﬁhﬁﬁfaﬁ&n su@@i’r‘locﬁe @ﬁr‘idrﬁé\t)ﬁﬁﬂiech%gd ce‘ﬁ Oﬁc; bﬂﬁessmn of this

d
secg)H%l\(lsjﬁ gorr]1 %ﬁ%o%ﬁ Pc%u':]gu? Eo( |88$ iJrﬁrmingteé aggﬁw aélonrﬁ)g%ﬂ, &Eltntegratlon
OCCRp af tbaﬁelb@te@eerdombn'@umbylte mathe gEnen®GRhandst &Gtiptheesetond selection
gerd lgbkbﬂégsed/ﬂ?\‘atéiﬁfesﬁgﬁ Bptqiueffﬂt BNRidtPEdags fogt.at i ve

expression | eve fromcells transfected with an inte-
30 grating plasmd is to perform an additional

IntegrbBgT mby @Iy. e tgtienost BgaNsd-bleg R sitgener at ed as

(5 Qg&%%ﬂf ? %Qg%t?c‘.cta-{&&%?#%ggta afggg’aecét% &h C%E&ﬁbl @o? and variants

thereafbishe Q%@%P'ﬁ%@@ﬁﬁd{eﬁ@rf@‘ sitRespe@tontrignetiondngatherewidi the Flp

recbiBink 64 @tghaialn&gthﬁre@ﬁfbﬁ* S%@Qwa@orﬁ?&e@ RerevRlRS AbWever, other recombina-
rker without a start

se scyogetéﬁs %taﬂ gqt&%@ eglrh,eesegﬁgglfn?l o8 °of greprleé%laugasetﬁpdeg variety of lox
sitasesgeinds loAP ffriom bastpropbagd R kewassiensar mespandhergof] 0.gt,hex66, lox71,

loxVé,N&t7s, Tbtxﬂgrlaﬂtﬂ&cﬁlgxﬂla@%rmgméﬁd elg:lﬂl%gk RS ra#gw @(‘l P Biotech-
Con:%(&l ns the codi n%d*s uence for a ] uor escent

0 1&64%5 46%—_(75 qqhag%l’rg?ﬂraﬁ Y63 kaiclampda mtegrase, which
carpeo i ragmignatioarbebyeen thaattalsit@angtenmtesite (Bhe. 6:h et al. PNAS

200@@4/ ngéooiq/rﬁlgggﬁ%ér@%gglh t&%% [:1}%? %g:ﬂ{j rB ul‘ta’llzm?:l |||)]gh present

| Nt egrati on e host ce
inveiionerey BYERre Bgt "”?"@@Gﬁb‘ihﬁ&rreé?m%'é@ﬁﬁeﬁé évqmre\ﬁroovgm}zeﬂ?aslasmld
pSIEZS5) theadihetk H)tdnfomBREdbhAye NI aSikeR- Rggbitém\%&ﬁ] Zygosac-

i nati on sequence inserted at a spot with
Cha?m\“'re ?ngr)ry active transcription will lead to high

expression of the fluorescent protein. H gh expressers

A ftﬁﬂ%r@@h@rﬁ:ttg @he.béf te- éﬁé@ﬁ’l@?&%%ﬁ\aﬁoﬁgytrété(rﬁtlseg lfs%lric])nslﬁrrr‘dlgb%us recom-

cl oned consi st ent
b'"é@@ﬁ’r%’%& Brrugha s¥%§ﬁm F"é‘? ﬂ?rhljeﬁ'ﬁr@' %Bvb@?t'?m%tqsrﬁé@tﬁt@éuced into
thelosisgandmerfer theayesé@cibe dr spekific tah-getr s&tSés nﬂ&tcﬁﬁlﬁmaa&d sites correspon-
; [ rke identi i n ,
dm&ﬁ} F]%Eaﬁer e %ﬁg%‘g@ggﬁ% ?a#s?ﬁk 869 uérrlfcc:{ Cor?ta'mB%thge"% of Interest.
SudhentyFksin Bys berd deseriieniim 99/#5&544ngq4ﬂesmrre§v incetpocatedhy refe-

renBRINKES eritidtl. BERdde. of hBEHBmeRIgbSs @cb%bmat@&ﬂilﬁz‘s WvaksRBown to suppress
iQ uen i nse

excllo i BB SRR e R eiealiscabiaay siss can be

Conm?éefészfparyﬁ itmragpmyioptien gifesides@ibed abo@edd lohg asthe ashiesponding

recéfbih§368 ahd Bll‘bv@iéﬂrl%?%ké’rﬂp@f n&rhﬁieﬁﬁfak?ercoﬂl%mgtlb‘rpgfbs could cqnsist of a
lasm d, are use

nt egrati o
rrt, e oo iet Fafists Mifug Péﬁ%comb'naﬁ% aipgratipigor a FRT site and a
loxp sbmﬁhzmatﬁlmancsmeerecqmbm&ses fiyghe eddratich. pr ef erabl y
| ocated in a gene or region of particularly active
expression, i.e., in a so-called hot spot. 15 The
Furihebtaotystent using Byve gifferent ERT pitasdieatbeem descsbed mbleshaayen et al., Hum.

GereOTRRF.i 203 12, SBIE-Mabirﬁthrs%b@P@'cﬂ@{é mt’ég%ttn% alam@@ t#é}wtsﬁeélrned to the
sel ecti

nosE LR B eSS o EorEiP R onc o BgTEer aene

andsaeﬂlrét;gql@ﬁlon marker gene as well as the retroviral elements required for infection. The
retroviral 3'LTR contains two different FRT sites. A non functional second selection marker
gene, which lacks a promoter and the translation initiating codon is located 3’ to theses sites.
During the process of retroviral infection the 3'LTR sequence is copied to the 5’LTR. This re-

sults in the flanking of the reporter gene and the first selection marker gene by two different
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genes for use in manmmalian cell expression include,
but are not limted to, genes enabling for

woeaoriosilohal sel ection, such as the thym di ne RCTTRE2004/000001
gene (TK), glutam ne synthetase gene 20 (GS),
tryptophan synthase gene (tr or hi stidinol
dehydrogenese gene (hisD). Further, selection markers
are antinmetabolite resistance genes conferring drug

FRT 6i8dsSdnod¥eR sideUtihe s't%uErIiHé be?h%iﬁ?ﬁ@fogfeatFﬂT rs@%é'?g?ﬁeen%ﬁ%ed against
Sel ecl € X |
2 Gl 8 B arroREa T En P GPEHEr CUBRELIAe RO flanked by

thewsam et OHBRT gieat Ehe teaetionain thlialyeedybnattienf@p recombinase. In the trans-

%@@Hﬁg‘ew <§ Eﬁ'ﬁééaél@r%@n f’{?ﬂeé Qgﬁﬁatlom5199tll¥ga&dgﬁ are located fur-

sel ected for wth heno acid
thep HgWpHERRMplshe CRleA %’H@P'PF%B*)”H%FQ%'”E?&F?%%C%%F*&% "@dﬂon functional
seléaionwhdrker(@h8 lodaterilik aley/ BTITR seqedrice anfildé&ﬁWRT Bit&¥ is activated by the

trahﬂ%ﬁ’ Fillt Qtn ﬁoﬂ?%%?eﬁl' b&/ t‘ﬁg dnoﬁ’cHE%l%u r}e/qgéagc%{g q‘he exchgnge status

hot ransfera
Caf!sfé'lr‘@é'f @%lemréﬁhewlft%nmgveawwlﬁn M rd@@oﬁw'ﬁmﬁlktf@é@)ws present in
thd iheaedtmgaseogene (pac) which can be selected with
puromycin or the Blasticidin S deam nase gene(Bsd)
whi ch can be selected with blasticidin. Finally, genes
Themtegtating yecutreamsisb hattrapsfe8ed abtheshasordlis hy searglardoyansfection. In
thlé !:é%\é’tﬁé’ s éé@gletéél iS ﬁa%dw 233 ascg:ggt ér‘f?.’ﬂam KBt Rnt FRT site at

as green fluorescent protein nerve
thegﬁ @MhT%F%FGW@é gepd m@fﬁ)ced?arb@m@neﬁ%ﬁw%@d purgher down-
stréan 0Bthe@ FREtsite JBthcaechsngdarsLa GOApceedsasOdecritsdadst thefretroviral
vl Present invention, the sel ectable gene is neither
y . ) :
preceded by a pronoter nor equipped with a
translation initiating codon. The pronoter and ATG

An@cﬂé‘roﬂlste% ﬂfa@kﬁl‘éﬂ/@ﬂtsaatxms@ﬁ of iR &6l 8tdrad sﬁé-tsﬁe@fﬁﬁﬁiefgl‘&lon into the

vector is | rat ed
bR 10F R LS5 000 B RO Ches FoR30 H GRBaT s g described
thardrahivt ih@atmk epplEdtioredB@iiL/RAS72 @aNd W@ 0240860 repeetyriBcopforated by

refbiRRcdAsheiF Bhtirety10 expression of this second sel ection
gene can occur due to lack of pronoter and initiation

codon. If integration occurs at the selected
In & QO€HED IaBRdct 6Mthaiidvantion,tthe veBrome sigd- sﬂé&ﬁlchﬁééraﬁeﬁ bf thb@@ne of in-

ter?%é‘&?l?errzcshgg%%gﬁl}l nco%lmI SongxI gglfsesreog e re E%grbzoloﬁg{?nal protein of
interegf, Ppma&‘apﬁce@ddm ltwmgiamman ardr@@emﬂécgng expression of the
prot&in- 19aagérhsé?rtoﬂﬁ@%&a%b@tcg&;ct&utapﬁra%aarqh@r@s@Q%BM& ‘more than

ts r eof
one. AFHRICEY e aPe st e Reranstopey 6T helliBesator 456 BUA encoding the
chaimyeftthe proigit lvan he pFdcpdedr lacmﬂblomsreammahart protretdrivieeifg high levels

of é)(p‘?é'gséﬁfiﬁlh@wé&w&%r GRLEMCBHRE- seE@n\ﬁﬁﬁéﬁ ancpﬁ h%E%ectlvely) of each of the

onbi na- se Sy StenB may e€gQ ua
chainge 11 a|bhs'r%<ﬁt9§%l precFien peaiby ﬁs%%prgﬁwt%r cpatguseong the expres-
sioh OxctdOcesi Heassed @oh f@rsa UroxdRetvional Hgeésionapbagem&tersodr one promoter

' { | Qx. e
BTN o3 SR SabSE S o ot o 0B Bt g v
promote gopfigywatiangrare faysixameple, prt Mitdimiter to ribe AgYLR ormnotaritogether
with 28e AR03e MEtdNythithicndl pRadted iRbBET a@ta(tlags lheadMepBemnoter to-
oot 88 5T R i SR BE U oo o
gethrAGth BEOOPS\OFronBR9Sn ®OMOYrienFaiiohhier reconbi nase

systens that could be utilized in the present
A nucleic acid sequence encoding a functional leader sequence can be included in the expres-
sion vector to direct the gene product to the endoplasmic reticulum or a specific location

within the cell such as an organelle. A strong polyadenylation signal can be situated 3’ of the
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15 invention are, but are not limted to, the

G3-reconbi nase-si x systemfrom bacterial plasmd
w@3NMLOEEB4 the G n-gi x system from bact eri ophaPeT/MK2@x/000001

the R-RS system from Zygosac- charonyces rouxii. A

further variant to the site-specific reconbination

systemis to use non-honol ogous recom bination sites.

In such a system two non-identical reconbination

prc&élh%‘fs\c@:rlﬁg DNA rs@@ilé‘h@éi 'I'fh@:délyaa&y'ié%%n Remb Qﬁﬂ%ﬁeﬁn‘aﬁaﬂo‘ﬂ%nd
ar
oo E RGPl ROk o' PRIES o IRl eh e Argeapesratgicy. The

DNA| engodinga Imemlrt@r obtistnrecwbicanitpalyaiong) proteingeitendst can, for example,
enéo@E %Bﬁfﬁ%e hewghdallg%)(%ﬁﬁﬁg bas beebadses ttg)Q g {;e}ng}Qs each gene se-

5854, which i s hereby incorporate
QU?%GPPEO@W .bF@tJ;PfeCf-Hed by @eafowmmawm%Prbamter elements and/or fol-
lowed byrdrion@pblgrA sigrictsdivesing hwneed e SHPRIRSHE cabX 61 thi @Ro Ghains.
the GO fromthe chronosone. The non-identica
reconbi nati on sites can be 25 conposed of any of the
The exspgsioRatecton faisitespeeficintageatioatron samy atiditionah sransmeiptional regula-

tor? @Teﬁfé‘ﬁf«w BN erh@RENDLNBEES (HifUiteLOVhiERAtin BRENIRY @I@meﬁts) for in-
nati on si coul d consi st~ of

b LR R I8 o e S IS e i
terac@ spedifiicalis with gelllart prgreatsiiowhed ia treRScriptiore ThrIGDE dper$chromatin
or fialnaiky éHrbl%btnrngérpop%rr\Qt% @nf BEARRLD ﬂi)‘?édufc%'fef %?essmn |9|§{?‘n oper-

inte ratlon Furt system usin
abiyipket gens (BescHber Bampiseietainn Ve B ga3 eterefly, incqsperpteddyy reference
in iGeerairdthe r(whedOfik ol‘2norﬁ3>3tlib4reghlﬁtoi'he&mﬁﬁfdéaﬁt]beﬂh@thel <':|1bove are in-

' r ost ce
oo L S i ARt Sndet BHIREY 2R kehRed REer Rl Fpuidtory el
mep¥nbi nati on of a reporter gene and a first selection

mar ker gene as well as the retroviral el enents

infectio trOV|raI 3'LTR cont ai ns

e T e A o S A e

sel ection marker gene, which | acks a pronoter and the

MeEhroaQt%rﬂchéyﬂuhE' tr{u%%k%locéquéhc'esintjo%cc%ﬁl%ge §n0\/\tln .ﬁﬂ% gl%sThese me-

Durin I OCess retro r al
thogp, EVpEaLWP?CE‘éaG%BS@ e RbVesorty iRtrrduse HEREeqVBG qf interest into the
cells thet genbmetdr@anfdxaakdhrgmabniah&lefmepn I‘I‘t‘ai‘fsfe@ﬁcﬂﬁofad'éﬂs 1139 be accom-

o 30168 LIRS SR e 1R Ml i s

phate geecipithidor; elfgkraperatien, viieini¢rtionuitpesorFRIUsin; BBC ghpstifiesion, proto-
plagdfiianged ta@akdIst a GO under the control of a strong
pronoter. The cassette containing the GO is flanked
by the sanme set of FRT sites. The reaction is
Forghe &kysfediobyof Blesttql lineca rianasferectors éftistetdsansheréia@bétivector
confpHfsB8B8IS oRL % o %d%%l@g Hée %Qgﬂe% B'éiovvns ok 9F re];combmant

initiating on are ream
PO'Y%%‘atﬁote'cl\Pi '@Ferf—'%pisa@eﬁ’reTrws 't?rfartvwé CKPIEERTRYRSEPTe abistaress collectively
endoles themedortbaiano ﬁallyclosaﬂp&ﬁteﬂnwﬁ intafeke sugene vé@@r@thdSMenspeCIflc inte-

graEBr‘? WES deszﬁbéoe%%ﬁgégev?otﬂg%e t lI]I”(nz“e lng{\rnd‘fﬁsf, O%Fo&gagr%%} l#lﬂg%he library

Inrtra I ng coO
of \@Oﬁnfcfeméaﬁq adid sasyences sbinterestiian etikerzmmnyixed ttedaiser intars single com-

posftibhf bleﬂweb@dlﬁﬂﬂél QE&Grs‘ dncadiR@8adni I%@a@%&ﬁﬁér%@n BE%E?QP Is?]parate

corlBilisps ) T rS v AP AT AUk Eetb lodHIO4pRGlses of tne by i 2
compoaitioferred to the host cells by standard

transfection. In
The generation of a recombinant polyclonal manufacturing cell line and the production of a
recombinant polyclonal protein from such a cell line can be obtained by several different

transfection and manufacturing strategies. These strategies are outlined in figure 3.
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this case the integrating cassette is flanked by an

FRT at the 5 end and a different FRT' site at the 3
wer4/0dt1e4 ATG defi ci ent second resi stance nmar KRCT/DER@4/000001

is positioned further down- stream of the 3 FRT

site. The exchange for a & oceeds as described for

the retroviral system 15 Another systemthat

prevents excision of the GO after its site-specific

Oné M@ JE ad LeNa IIfMaQ/ bﬁ%c%diﬁﬂﬁﬂgastsé@héﬁnttorbesu% rér?nﬁg%swlon for the
ol P DL oSBT ATy TROISATE I ek AP GRRPD rneretion i

bulR.16OREIY thededdy Y 184064\ dds@nalyvioustyodqsoritzdedill epsure that a poly-
clorﬁaﬁfcgﬁ BRC RN g& Jb@&héd &Sl p‘ﬁr’&fbga{ense"f’ecabﬁ tIh%PcH"@ R&FHnof majority of the

| nyention he vect or r sit ecl
mdwmusb?e&f hats Blearsied GBREORYfOf jaructsiy "3} WelecHiar ansaging a distinct
meothep o a;mo:lﬁbiha&mmwhld’lgl ﬁrltbeeuﬁrHPdirEL‘a liofary BEnlicksi© add Bé&ﬂfences of in-
terﬁéi?llﬁ‘cs ltl‘?@ omeOtTﬁ{eg ﬁle cog Bletrhgsf%ltle tcfdosréaue ce Fljsr %geé;ﬁaetgg into a sin-

ECt I'ng expre
glesRecicsitstafithe Serome gFbl Eelin theollegiiamtfionlithereby generating a

polREbEs EaNiale d@ﬁfbﬁ'l@émoﬂ)ﬁdwlﬂhﬁr@% eMé@fanﬁiﬁvnH@Jl @nén'il?err‘s of the poly-

clorgarf El?\lto' lnt%reét tl\ ozeP %%ocbmthgr{)co&lnﬁ)ﬁal cteHéme &H‘Lﬁ)%ger@fatgd before
m“ﬁﬁensf6ﬁeﬁﬁrwamﬂb@ObrboadmdﬁbvmaWMWmumwn manmmal i an

pronnter directing high levels 25 of expression

é -di rectional or un| directional, see figure 1 and
Ancsher., \@%ypléd:? USRp y?ra@f ofouecters) split jgo fr@ﬁtégnﬁ,sconrﬂmag approximately 5 to
50 bidiHusbeddcanaf thexXibrag $n erompbstidh, Far-th@atbcPsr PBdrerably, a fraction of

thequgaT }IQHI’FS%EthQ 16 @o 56] ﬁ\dﬁ);cﬂg{a?%ct&% ol%\c\ﬁ %8%855!&63“5*%&#3’5 rgsfected into

uni I rect ession two
an glifeiop pighfist ells- E'?jﬁﬁleﬂm 'thFWEé sgmi-bali tme‘scts@q Jéﬁ@ém@athof aliquots
traffediealillf e e BRSdiRNF tI&lhEraN #dBaAufnBeP&aAdividual vectors in each

SRR
intqisetionsreentpinivg R0ctgingt \1arpmb meterd in abonipositipend aliuotssaf host cells
wodilb @neéﬂjM—tEé PHARRLE] witRa 188D @6m%s§ttbnt48ﬁstﬁ:hﬁﬁtﬂ§{jlsﬁ& fraction of the

hﬁ ?D n botr orientations or

origyFo) WBieid: TSGRt of Pk £ Scale SSIBSSY [ ke eeecifainiagtayion. Preferaby,
theglistiont @liguotssre felenied séparatelydHoeeutehey esrcalsh bgpooled before selec-
tior. l’l‘ﬂgtailm ca‘nel?éjﬁ{alﬁgg %gﬁgr EI@HaIQIﬁ/eH\ﬁ/ alﬁgeoq tjﬂ?ét{]\%lth I,s]ufflment di-

pres- sion vector I rect
Veré'dewlb&s%Fé e 8eNSERP @rﬁ%fdogab%%'vw?rd SIthJSaF‘P gbtaisthgidesirasl poly-
cloridheelCiald fos hahufastuding, ahg an@ldtecanfbesinnea @efore generatlng the freezing

stolf SN ARARIR At ) BB 50 BB Y ek Srateifa g arotreration
andsappEatiien timen ©pgena)idewealiauete of edligare kentseparste throughout produc-

tiord, %hﬂkiﬁ@bdl%r&nﬂroté’@ hUrﬂg@smGnaE b%nﬂedt BYEcoRfHER %Eheﬁh‘@‘ducts of each
transcrip message stability

aliqyRerathsul aéh%'&cﬁ"ﬂléc’tggfr%eilﬁgfﬁlﬁ prtoﬂ%CtlDQCorrbl nant

pol ycl onal protein of interest can, for exanple,

A t|ﬁlrbc\95ke IQQHBhtth%uBﬁ&}é%&H% L méh ﬁ(ps@' @f% a9£ tr%ﬂsf@&%b lggpsja¥ately using

the AT QYA PSSP R e asy Of e ptoRbis M i sermed Individua
tranEfanioh TheahdiEtd |y teddfedtediHokt cdll@‘é@pﬂét’ér&il‘y @é]@ct@@l’df stte-specific

inte?\'é;c%ﬂls‘(i,lagja{e%%.tﬂo%vgj glbe c%\r{%llso%)ép %g erore aelg% 100 ?heclnglwdual cell

he expressi on vect
C'Oﬂ%tgég?réfqddrpoééﬁb@%m yaydeianalpres Wltfr @ns@t kppriotifesdtion time and inte-

grafn@rgtdét@ern and preferably, those with similar growth rates and a single site-specific inte-
gration are used to generate a polyclonal GOI library stock. The individual cell clones can be
mixed to obtain the desired polyclonal cell line before generating the stock, immediately after

they have been retrieved from the stock, or after a short proliferation and adaptation time.
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tory el enments, such as enhancers or UCCE (ubi quitous
chromati n opening el enents) for in- creased expression
wa@tootloelisdi t e of integration. Enhancers are nucP@i/DKa@Hm00001
sequences that in 10 teract specifically wth cellular
proteins involved in transcription. The UCCE opens
chromatin or maintains chromatin in an open state and
facilitates reproduci bl e expressi on of an oper-

Thiakbpgrobitnked emamﬁte(ﬂﬁ'sﬁ‘dsslb@deélﬂhdiﬁé@eﬂé’é Bibd dhr’thpansfectlon inte-

graQQA gﬁg’ gg‘] cth\ahglkl?é/rng \Pe? / t‘%%r?c}é\%glfal?lglﬁ@ nﬁ%&fp gtoatr ggqé 2 l@rﬁgﬁ({eg before

Se'%fé@a s B%'EP"F"ﬁdtt this Vatb@vebl@p@trqh of sepyendedulas dueototthmmsfection.
chromosonme of a host cell they are terned heterol ogous
A ée # atory E 15 ments. Establishing an expression
s i‘/% SFATHSTN By e doetHring siraiedips AUgRethinghe phavene thas @l the indivi-
dudfl orenibrers crhstiutigg ahmmbrebmam@l/cﬁmqumﬁeﬁw tdH B Bro86del in one, or a
Ilmﬁé@nMQMf bfbréél?or?r\xntl‘b{&gg')ﬁm?}%ly {l ﬁ} %Iﬂl%glnl,ﬁ’ge only difference is

|nclud use o
&ﬂ?eﬁ#cf@ ?S‘foﬂerﬂhéf’%tto oeResaterthe C@'@Ftlon efheellg thab menstitutemthe recom-

blnmtt;foa/clblnénﬁmﬂﬁmhruﬁj @meRk. Transfection of cells may

be accom 20 plished by a number of nethods known to

those skilled in the art, including calcium phos-
Thedmt gelblinedp petused tom exgﬂeem;rr ampopratudivon aflaceqiniyieg ipdRclonal pro-
telrl dARASE h£é1§r‘|é36\ﬂ mgi%QLQQQ%tudfMélleQﬂe(sf F&B?mza%?g‘); a ﬁ%cg{nbmase en-

ZS)P q he |jke. For trans _
2ymiede) (&q-nee! Sarﬁﬂabﬁda?%rs?aﬂﬂéavmsarbﬁmu feat @gare-dgkpsiniied location in
the@andme es tescribedimps.g S @S H6itA/1oNe copy of a nucleic acid
sequence encodi ng one nmenber of a reconbi nant 25
clonal protein of interest, is used. This library
Theo\fecQ peresdigrspacilieetesrationris prﬂf@ﬁbls;tmtemat@cmla\mbqefmd gemsnic locus
that inediated GRgRlen@dxpRALINE, | 0qAtalBE Abeiget Of i nterest.
Sui tabl e vectors for site-specific inte- gration was
described in the previous section. The individua
If eypressinrsleveln pedd totherigeredead) Qé)Te&HryphﬁOitldnad‘ahaﬂtpeﬁbﬁh&i Gsing selec-
tlonaﬁi' 8 DMRRAYRRE 654 %futérﬂn%@ sPithetaad é@%) %%r Pl‘ﬁs F%%)énres the use of vectors

gether into a single com po
“”W%'W@FHﬂh?s?EQF@HEE'ﬁbodlng each Ilbrary menber can be
kept in separate 30 conpositions or in mxtures of

For ﬂPegﬁqQ%qu&Lﬁké’ of5a Prp%é Orlall g%téq%ﬂ\gﬁedg\égﬁhgrﬁ)gq{r? gptrrg)eer is comprised of

In a
mOfﬁéme@mwe}p@ﬁsfemacmalthqmmmraattourqfuge dhelirls rhighebeaofdmipb&ance for

the Bffmiiv Cide@iﬂm@f arid adn@i@@&h‘h@ %P&teﬁQhé(\g*le'ﬁalTth rsofto?le%{rﬁﬁlg Q%en for anti-

i ne can_be obt ai ned sever al

ood 2 ST ol S e ohG1 6 PAHAGGY Bat ot ey chain an vri-
ablesligh# cleajih &govar to affect affieitly amd $pegificiey 3 amtﬂﬁﬂﬂhﬁﬁlb&%m the chains.

ThuEQTtAéRKa?@&é‘AD&%Qgﬂody%%c&]ﬁ %enée% I'{‘ag bggﬁséeét%cpg t eér ablllty to

xed tO et her O a SIn e Cco
Pm%‘fs a”t‘? it ?"SW%FO aaC?TE?é'i target)it 1s|q¢@rab|mt03er\swterf@at the combina-

tiontof kmedhriablekheba vy bisdie atid Gdriable Itghaﬁﬁétneﬁ*tﬂh@mnbfbro@wt lée)rrespond to
this %?'Qﬁ@lré%’soﬁ tﬂﬁﬁ Hﬁﬁﬁe%{ldg |r|ﬂsoc§)tnst %yng aleﬁ]lﬁi r?dL@&[T‘en" hgythe poly-

descr | sure that a
clongj proteiparspiaged dytherameassios plﬁ¢ctaioe integretion, dherebynersauchg shat they

will beképtltb@hér thBjuahbltkn®brdcbg. 5 i ndi vi dual cel |I's have
i ntegrated one copy of a nucleic acid nol ecul e,

encodi ng a di stinct
The following description is one example of how to obtain a recombinant polycional antibody

expressing cell line, where scrambling of the chains is minimal if existing at all.

A universal promoter cassette for constitutive expression having two promoters placed in

opposite transcriptional direction, such as a head-to-head construction surrounded by the
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menber of a reconbi nant polyclonal protein, froma
library of nucleic acid sequences of in- terest into

wo b@4genone. The single copy of the nucl ei ¢ acPdI/DK2004/000001
sequence is integrated into a sin- gle specific site
of the genone of each cell i ghe col l ection of cells,
t hereby generating a poncIonaI cell line conprised
of individual cells expressing individual nenbers of

vaﬂiéﬂﬁé vy cAfn Gh@RiMd wREIOLEHR l&f)pé nélﬁrcﬁéh wa bhQARRS b ing trans-
W | ener at ed . bef ore

fer. °|f1 ttﬁ \gl?ﬁ%ﬁgréruﬁqlgtor%g%cﬁ% AE fﬁe W&?’IE || ﬁ%natl?ﬂ fﬁ'%i"ﬁdor comprising a
FRTreitrudiracad bygmupyciAmedistencevgeye iasd tie sy &hdin loomatyntatgion. It is con-

ten’é(p:ﬁé‘t@@ El%t%%rbﬁﬂoté?tcgssfefté%ﬁ iRdR:b &Qﬂfr@s‘lsmn"@n %&grb%)ﬂsg@t l‘%lr%ermore,

i ndi vi dual vectors o
thed?fﬁ‘b“ag%r% Faghbe P'B?e‘jt"iaéﬁ%‘lt%‘b‘t’h'E‘hw"'P“leélf'TerﬁfVC”F&'Oﬂr“aéPlP%ﬁe direction
or @il-totHeed Farhmadingcioanas trahdatigsonl @HOOFIZAn icBItH (Thwittéden, Carlsbad, CA)

wh\éﬁ%a‘%qysexg Iilh(% g?%l %h?&lo{ahqe hen ;er%nggort eg%ép:]erllltmen% rendering

theseehs reﬁl?FéKlttt? Hrﬁsarré@tq‘tléﬁeOChheTmlmbsewer@rmahtaqwdtle a medium containing
Zeddin’:ln*ﬁe R6Msalerdittdnsdefe it b@R withens liBRnPbr \té&ﬁ)r}, fd? rsﬁé ¥;p§ﬂ”ﬂ: integra-

I f
tior] AP F pOly e aHieR a0 A B SERE Mgk (hyoPoimydin phospho-

trapsieraseit toaetherewish awhasolid erpeessiigithe Fipmecorfiliaasei Aménducible promoter
carCAEs Bé Uéé&ig’oggjr@rlo?%ﬁ fhe lexdRELIAN tarlZR Elgﬁgfécdorﬁ cells yere cultivated in

osi t 5 yots of host ce nee
theb"én;[t) 5%’% %‘HVW t Nl that yyess (PSISERRD 62 hwrswvea Hre Syhspaugntly
growvndn gliffec¢nt fcnareisgstenis, suek a2 @omrengomalsmiail kalaurg fladidde Nunc multilayer

cella\‘lal:tGHég %n‘%fl h‘bgnr ?IE %‘olr C?Jrgl(lﬁiﬁng% el(kl‘l'ng'lE(ASthtLEn?)oaqﬁ%J s{gm%er flasks to

i nt egration stinct al
hollow féle( @pd Siopaackare V‘e Fiertesten &r andiRody @"Qd%'opelé'IHG&LISA Poly-
cIoMfc@ll Enssalee selétt@dl for iRy iniBbEnsfoRyroRthaiR 2k i@ fleé ﬁfedlum with-
out %IC{IOI‘I él%?@re gc} esnldtey %rn(gjgo te%lésr%?cgﬁ én%g{v‘e)%luga%vg\n in presence
<fmwmﬁ@W§ﬂstock To obtaln the desired poly- clonal cel

line for manufacturing, the aliquots can be m xed

ef ore eneratln the freezing 25 stock, inmrediately

Evalyatiop of HisPrReRie é’éﬁ PPUEIPPRGL T PrF SHPIERROREXSERM or af t er

a short proliferation and adaptation tine.

Acc {bﬁtlhletyprestenﬁn%ﬂt?“ott?s &Eenclﬁwlo%a%{ % lﬁg&)re tﬁa ﬁr goll){clonallty in the

odu onal
exqus(e@@@'éqemqlsmgt sesiouply jakier e@)ﬂuﬁomerﬁfg)rt $oethpl kt)mmss'b@fto stop the
prog@&ldn vﬂ‘ielncbéﬁ,tclohaﬁtbﬁmﬁéb%fblieh&j ahlsqy%c%rd?rﬁ %@he%\}éﬁﬁ&f §one by

moft i thk PHlaf® SBrdsgiolTavep ol s riyh %‘ﬁa?gﬁ St gt ane expres-
sio3@velnsan fafiexhiakl bevpenitred atonBNA favel vejnd foe ekarbplaRFLRO&Nalysis,

arréﬁtcﬁrrSQItlmJbtﬁ drek Rdplofeit RUBEBRidgeF Mt two- dlmensxo al polyacryl-
fecti The i ndi vidually transfected host P

amﬁﬁéeﬁ?@ft 38763?'55 BT RGPBEC L P éa@b‘éGPTQ”??tOQFﬁP%F%P'F'SF@S With
theseEahaitiedsyit whioveepwssibletthegtablish @baelibevaioofoed uefter ef all of the

|ndﬁ%u@l‘%){pp&smﬁh&/e'lsnamd\%"ngr\]@ke %%{ %}amﬁééﬂ&% tﬁg @&Etﬁ% %gru!ijgo {S)l%ductlon in

sel ecti on be ana
ordgy ) 93uge WFHWFFFFPF@S%QTU‘GY?W Bavegqhaﬂg%(bsm ingpigl apdrelatively). In

norffabbreacady of, thé aeetion, hrasdddr\alued rs@r\ﬁélihd'r@;ttﬁé b@&ﬂ’m@ values can be
est§6|£9éae aﬁd tf%hé Qqu |“}‘e| eC plre%tagn ?evs%aa‘r%/ %‘osl,inggé %e glde tﬁe ranges, then

rate a onal
pro Wépvﬂﬁﬁﬁm"@eﬂl clones can be mxed to obtaln t he
desired polyclonal cell line before generating the
t ock, iately after they have been retrieved
To ?? 8@? £ svaé&!%‘e khe gpbiligyiand raprgﬂwlf"'tpfroérhq BIPEISSIOR S¥Ftgm, vectors en-
codiriegit distimon Fab fragmés 20240 D64t QdraROWitK22 0Vt a0t chdeken oval-

bumin (OVA), bovine alkaline phosphatase (AP), human B,-microglobulin (B,m), human hap-
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Thi s approach may elim nate any possi bl e residua

sequence bias during transfection, inte- gration and
wa@edgosiloh. Alternatively the individually trapct/pER@d/000001

host cells are m xed before selection is perforned,

‘this will enable control of sgguence bias due to

transfection. A shared feature in the manufacturing

strategies outlined in the above is that all the

‘toglath gHAP) 5huthoead Faaf&ifh&HS(le)SaTntjﬂ'\@h le@@ whit€ [ys8&Rd(1¥8N were prepared.

Thn?&’ k‘fgr%lnp p?cl frl;g%rﬂér%le“ geseqtuglﬁcoes %{Eﬁe?% %?jﬁlrcgl)aw%re{pri 6xh1blt dlffer—
entRFLP Wéttﬁ*ﬁ'ﬁ4 w’ﬁﬁfﬁbWRéLPcﬂ@hwemSﬁfﬂ &renglyzing the gamostpegemabsition.
whi ch one chooses to generate the collection of cells

Thd hat cg stitutes the recom binant pol¥clona[ . .
%‘th% LAY HGS fdrqdupsdigto GiiQ-Flsky cella by tansfectian using aseqkpression
vedt@Twitk® hmtaahleaimi'ombmd gedseae. Tie GHO-ERAImeN@@tre either transfected

in I:R@i Mﬁlh Q%L(tlﬁé Or %) e %‘(‘: ve&for§ A}t %Pe%éle i ingr\l.ﬁ? éléé]{j;rsgmﬁ asnélbodles

nucl eic acid recogni za
resgling fyfhﬁ?'xﬁ'omaé gl 'mec@qpr%ﬁs'ﬁ@ éfp%n‘»ré@n%@fckmseh &newin gumpigatiom or the
cellFRErsirt &féﬁtecamﬂ eludpf ﬁftlﬁfbﬂ@ ﬁhehﬂ)@abf @R éxBresEnBr@ II%F\Pmnterest fol-

low@gf bg%’ﬁ%ké %f g\e tra fe%te ceg o gegerﬁpgq g(gfﬁr&lqaﬁ]{; 8&'9’%{?% apiﬁbody ex-
preasuﬂg @fl'éﬂ"ﬁr%@l"eg%m)ﬁhecs'* atibodies fraknavedéomisationgin theswebnner, it was

pos@%Wt@&ééthhettﬁérf’cﬁ’e ﬁﬁhéf@&lloh%? tr%or%mm]aﬁar{ EeIRHREGS itRBut enerating a
ve S.nee Ification can s%e

b Y s orevete] RV EupEioncs ob er GrorabiEiEolyelas! antiody expressing cell
Ilneg meee,swammsa@e o @BgckgfenprolifErdtnregplandasad d@setbBy the purifi-

cat@fw oY%tﬁy%IonSpmdéiltlBlg otsé'ﬁ;crboﬁ eS€l ection marker. For
the nmanufacturing of a polyc onal protein, where each

protein nmenber is conprised of nore than two

_ Estpgislypenttofde sobieoveSumim fece@BRbMed I brdf adtBdf RRinDicturing cell line

m ght be of inportance for 20 the affinity,

specificity and activity of the protein they form
Ovafthnainibinding phaga eivines weesrsefastedarsing hade espancdnd ERESA toadentify the
releﬁélﬂrﬂlﬂrﬁs Tvho §e!%€psc\9£m'd§@<§ Fé?ndéﬁfclfy%ﬁ[(érg%g}ﬁey?rrolgr?tmle%vglgaﬁﬁ% binding

i- a nown
C'%?Ff i ‘?n @;}gérﬁ’g’tisp%’éfefdl with gvaétfunaﬂ B AtiPotRPsitb FEreeNing Bgthod (HDS),
basgdhen ohmbbigzatiom lvfisyalbdrein oa AVIDIFrmasiibraheaanh itlhﬁ)d*)énﬁé\(?@ﬂér{w of anti-

bod%@%@@ggémléas id %ﬁéf&tc?ﬁ {neoc%va fl i lr%pno% ||ze¥i o t'hagf.ISA plate

ro uce anti bodi to a cer
a”dl qthrs refegnize BYAbyraindmaablizedhen ther%/%dn@hh@ngs tion of
the variabl e heavy chain and variable |light chain in
For this reason

e BB OSSR kv B P S22 o
DNAvgsmyencesflink¢retoppempmatidropramopereeed kraasferrpd nted viectot bitthe
pSyﬁ'ﬂ/@EO W%@t(ﬁéurb'&@@ f&OJntle‘ayﬁéNp%%Qﬂ ’gehg}gflﬁfx cgﬁ&ﬁgﬁ BBclones of the

S % é’ t et er hr ou
oY B E 0ee rggers |T§\HE> “BledE el 78 Fther Grnstasiamipibelkopith a mixture
of theopsiravaabicnes ar theeelidarearinsfeotey ehaviabaligniitHor@ypsyadic21 antibody

exp@&gﬁ§§%bmgj fé%\kecl ﬁynﬁuxﬂ@&rtﬁ? ﬁ%ﬁ%@&ta 081s Ut essm%cfrg'i ?r{ﬁer ovalbu-

i.s mnimal existin versa

min hipding antibp S'FS cBRRT P‘ithJreﬁf CE3a5Pe 98iapk- qvakbpmgﬂ polclional antibody pro-
ducipy @aib ties Ganp:im’medtdr@d b@ PRRSel@ercihg T S8dMapt BCRNAHd RFLP analysis of indi-

vadl DS all 85 NGRS DR AL o roccoray

(LC) and mass spectrometry (MS) of the produced antibody mixture.



10

15

20

25

30

35

vari abl e heavy chain and the whol e of the kappa Iight
chain was constructed, allow ng trans- fer of the
wohk@kesaoenst ruct into a vector for site-specifPCI/DK2004/000001
integration said vector conprising a FRT site and a
hygronyci n resi stance gene aqg,the heavy chain
constant region. It is con- tenplated that a pronoter
cassette for inducible expression can al so be used.
cukvsfidmesreensandbprbidtph @ﬁptr&%b%m B8y BbAR 8Btibody
tail-to-tail which will result in transcription in
opposite direction or tail-to-head for unidirectiona
The pelpdaral pdli lowe. pr@hCed by déstrived hBov@lmglroWhogenltal:ﬂ?éiﬁ‘ie&b&dlder suitable

cor‘gﬁ\: ons\fig}J &Bre%glﬁ? ltl¥e o%%ﬁ%lopeqn %ﬂ%%rg& %%Ecﬂ{eﬁ LB%/I tﬁ%1 Vgr(?gl n? ‘nucleic

wer e used
acnﬁégq@pgqﬁmqeéteph@oém 9%?0(5‘?5? ¢ theselisn Therpel @@iwagom be performed

in JEReml siepedh firbt ﬁeﬂ&ﬂhhﬂ'ﬂ‘é er&él‘}'dlﬁrﬁ%ellzw% Belect&®rof @ltd-Specific inte-

gra¥¥?r ‘\?Vhei‘n %f Sﬁaltrsgmgh | n ﬁa iﬁle%te%ﬁelgﬁé%g?%gpr{afﬁéaeb?y aéapted to

grogési yt:%nq)smm!m VirilcE sern fredichhiditienst Teielcart bé perforanedean one or two

steﬁi‘bflﬁﬂ QI’W%I‘ Wltﬁ&lﬁ%@f@@ﬂoﬁ PrabRfFENARE) thEQ)g?yt:llaﬁSl c\é/llﬁ ne @; adapted to the
the Flp recg i nase. An bl e

APHRPBTRLE S9Eags 22100 WD B Ga AR AOINS @ wayking el stock can be
frozopronss Paafierally tharedctars of betivieom 30 bhe 10@litess sver@ed, but smaller or
lar&dt bidr¥At & mdy bel Jh@plWe%S‘m&?m%fblerB{*g&lﬂgKﬁ kithe 3 léh%lcg Igiaf)loreactor

were resistant to Q’Cln were su uent
siz¢ Arecfleperieshn &ha ?“t‘ﬂr % Arasoteln fEem dlae byAy and P’@?ﬁaffs'on i levels from
thesaeti llihe.Climes megHt lvasikisom HlmOplmtbF HWsa}betro theeeGRbith The expressed re-

cor{ulﬂﬁ,ﬁ%@é&ﬂ%@é%@nﬂg g;fala)(éaﬁlf;]’cgrpq H‘?ﬁe S%Mrrrnaltg'ﬁrme recombinant

Prof¢im & RUsHgd BP@ Fletegtenized aFﬁEdI@élt@ 9rqme¢te*e$ lseqvatbyf @person skilled in the
artaEbtalnﬁﬂ&yof PuAfktsEibh @A Uﬁér@&er&ia‘tlgﬁ prcPc@l:IL‘{res Gl‘é)l%@éd 5.

lines were selected for viability in suspension growth

in serumfree nmediumw th- out selection pressure for
Purificeéerdefth peembidant Blyolks! mbtetrefrbm|dulters sipe@atgnown i n

the presence of hygronycin. 20 Evaluation of the

reservation of polyclonality in the expression system

IsogtipR PHFRSGIMIE Brateies fPEs@itirg swperatasss isinossikle yping yarious chroma-
tograp@r teétitiquee tigatSiilife diffétentdian pgd WsQB&héﬁw}éal rS]*obé]ﬁes of proteins,
e. geélﬁ”ralee%?é H n’?‘éfg EarlaneTc' I:c]orietg:ga;rl Io,gllwsyd¥?pg1 éiq&f (}rr?gf[ mtygtowards a specific
llgarsﬂ@d@cthIOnPW payY {heis deseparptadsaactordime do atdienutad weldhi gsing gel

flltﬁaﬁorﬁﬁfﬁ‘@ﬁﬂtd@%ﬁw oﬁf'a@co'rdﬂ?“@ﬂ; hétrl:hgn%'é%smé lorﬁt@ﬁ!htaﬁ%ié ﬂ%tlgrt}@nlon)
essS| on the variant nuclelc acid

chrb By & SRR B eI Rp Bt By e. WaNlsrbritaie sy be sepa-
ratégbafbayriiytimpbobicity weRIgAhyideaprobigsntacpcfion cleraatgeadRiyloP affinity chroma-

togﬁdbﬂbmhﬁng dlﬁElre"fWecs lﬁrafffn‘i'ﬁlto%érgg a%@&iﬁ@@irﬁ‘ébnfz‘aﬁ |I$£Ifbt & Blotein.

| evel usi ng or exanpl e two I mensi on
SRS Géepm ﬁeéé‘i'?‘tb'b%cﬁfé%‘?t@f‘s ﬁ%?ysthgi)%%@?wmby Sgfdential combination
of \xaajbusadsromhtagrmihmgrrmpiplee A etk orRgoteiNstrhay ﬂﬂh@ﬁiﬁtlally be separated

acct)ﬁ:ﬁyvo Shelt tch Ja ILISIR é&h%ﬂg{% c%?orﬁgté?lg})hi n@pro?ems oI’nSImllar net

er O
chagggmay §Pfa§ﬁqw%\vlélb§ saﬁ@”ateﬁiea@cqrdk\é tg molgtaf@plw@s;ht ueng ghifltration

chr6Mb¢o@Fa®h¢ léF bfﬁé}* Wd@ébh@bllci@ﬁ uénﬁ‘g ﬁﬁ@bfﬂﬂfc ihergRYee MBRERRFaphy in
therss :ﬁvnce %f gg gt;hlntotal and
H |veI§/5'g (FRNCERGP O gt HER© the invention, a

range of val ues surroundlng t he baseline val ues can be

Afﬁﬁﬁ\} @I%hw%ﬂﬁdaph@'}gm'bfneﬁ h\ﬁthrs%laéédu}éﬁt ﬁ}f'm%m' sg%}acls%\fﬁ |a|§ ioAl gxchange

h f ound Fﬂf(ﬁ outsid he ranges,
chrpptpe é'd"VdT‘%PhBB‘CéVEP'@C’f"EPSeiFQIEl?éf"éraf'ﬂré %% ApAyently bagngused for the
purifiegiiadefabBi(bolygloral as well ex ploAsSoraN) SiSTRMMVEGErehiSsodftes e.g.,
ascites fluid, cell culture supernatants and serum. Affinity purification, where the separation
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35 coding six distinct Fab fragnments (the mni six
library) with reactivity against chicken oval - bumn

w@ dApe11bovi ne al kal i ne phosphat ase (AP), hunaPCT/DK2004/000001
f32-m croglobulin (J32m, human hap WO 2004/ 061104
PCT/ DK2004/ 000001 36 'togl obin (HAP), human Factor
VIIT (FVIT1) and hen egg white |ysozynme (LYS) were
prepared. The different Fab fragnment encodi ng

is t&eéwerﬁlﬁ&?§vea£|ﬁe Mbraciebdt@atn 8t rbféﬁf(@f &Nd& Q)ébiﬁ@'héand coupled to a

et e aabc kP et e o bBER: P oFRE A ey, wsualy
h19h|<:blpanfty aMsomqqntraimmeu: a smalleEMOURIe Pratein &l drgl fytein G, two bacterial

ceIHL@fBS.é Sr‘&élﬁm heoé Righ %Ffm@&%ret‘ﬁé'FoFb_Pioﬁm \éﬁ&hWe,\M grhln"f\r bilized form,
r cassette -In ce FS

r ono | p .
Dol G0 HEY LTS PRICRPRS; OB PHFEGRYEN Af REARabfas and it sub-
clagsep fregsvaniouy epdcs andfabsarpesresnid urtiostiongoftienuse Xomplexes.
di stinct antibodies resulting in a polyclonal cel
| i ne expressing the six antibodies in known
Followinish a{Eirihyorhrenatop@phyedomssieara chrommseasaptsteps, e.g. ion-exchange

and/BlthrMbchnt\M'atchor@H&oﬁﬁf@;@éprﬁ}f cdrl e SRR k® FerhdRTHYEY cell pro-
by m xing of the transfected

{
teins, éllﬁagea%ré)ﬁeé? Bt ?%dgb'g T econbi nant pol ycl onal anti body ex
10 pressing cell line expressing the six antibodies in

Gel&ﬂ@%ncgg'g'ﬂﬂﬁltdlﬁ)ﬁcadoﬂ s%é]ﬂ %aﬁrﬂgngé'd ﬁ)‘ fem@S c?rRQr%ﬁ]'aR# \% ofeQules such
S

t est V\A"'Iet her he tran eCt Ion O
as gt %nw{“ﬁbiﬂgf@@ﬁ%% 409 Hgngfer tregampls 'awestenagg Byf&eraPepending on
thei Sadrceladdakpr@bﬂmeorﬂftlohh& rh&ClodThé daadiy ﬂﬂﬂn&’lﬁb@ﬁ@bddtwnal purification

steg% Egﬁtﬁﬁé tﬁépé e &lantlF$4W€ur g-lr},d prhrTBIC m e%actlon ghromatogra-

erat i'as an
ph)(-_;g{ug@@xﬁyngﬁéhrﬁmapqgrapl"y&;lre gwsd”feqpp@tlyp@egCinmqmbmatlon with Protein A
andcC@aMIaatidn erodhtoaPphP Ol Reify dftibealed Rdri thEraBalticQlse N
anti -oval bum n reconbi nant pol ycl onal anti body
manufacturing cell line Oval bum n-bindi ng phage
In gdenwspuniér ethsetlasste df argibndiep reigenative pifmity amenakdgsdptyamedia have
to Béjl?ééﬁ'sfn%e 'bnﬁemg ﬁlaﬁﬁ@&o ﬁJ)tod?l?@IgA éﬁﬁl Iﬁﬁt Hﬁ Wohé: leﬁgﬂpurlﬁcatlon
ro bum n- b

for identif gantl odi es
cancestred (apti- é@A orENtigeMyngpsonabanrtibgdigs fwrwaqormhﬁ! Rhase) ar alterna-

tlvdw ghul'dﬂeﬁ pliyficatioe siratagiesr@ichianhg (itiP&)chandas@rhy@ifiophobic interaction
'&TQQ?L t|on of oval bum n on PVDF nenbranes. In this
manner 4 panel of anti 20 bodi es were obtained, of
whi ch sone recogni ze oval bum n i mmobilized on the

strideliSACPiBtRrizaa88 ot hers recogni ze oval bum n
i obilized on the PVDF nenbrane. The sel ected

oval bum n-bi ndi ng phage cl ones nmay have their variable
Strinctanay ctaanattérdrpiion ofhedlycionBNAroseitpuieh @s ahtitdted dn@ TcRs requires h|gh

DRPULE B GRLS, e ATE P67l 000, B0 B5L Ll T
t'O@éﬁ%?ra?q Ry il 9eLBkRERN don ereege ehromﬁ@gz@hpssy Rlpepphoresis may

notthape sﬁfﬁtlghﬂrescﬂr&)on tﬂihﬁffe@él@ialfé BmbAg &R ihGivaue Ritibbaés, Two dimen-

sl BOSLSG Al ool L e Bl DB Yl comot
Proksife Mp&yies cftzlowaﬁtbmwy sp@km@@m (W) pr siguidl dhroolakaanemhyly.C)-MS

(e. c_!'n, ES#dBQ)nQEs)t ne-phtaNwhHies ESHbIRES Lepakatidh &athd 9a§|§1& Dbid&din's charge
odi es. The procedure of

on e o B, B e R i and monoclona
imndurpighaguldreinl serirm earoples. dtowavar, tthis etkthyd RANAcsegungtations), Chromato-

grapi€ B@dﬂnlla% A BELE &Bﬁ%%ﬁérﬁj i Wequlr[}%'d tg’%l_e\&ég#)@éy ionization MS are

antib ressin

mcrgaﬂp%ﬁgmgﬁ pllegig) t%\pla@aliyals @ﬁpmgba@%{@ﬁymxtures LC-MS has been used

for the characterization of monoclonal antibodies and recently also for profiling of polyclonal

antibody light chains. The analysis of very complex samples requires more resolving power of
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(LCO and nass spectronetry (MS) of the produced

anti body mi xture. WD 2004/ 061104 PCT/ DK2004/ 000001 37
w@otiogand on of cells and production of a recoP®i/DERI04/000001

pol ycl onal anti body The polyclonal cell |ine produced

as described above is grown i, suitable nedia under

suitable conditions for expressing the polyclonal

protein of interest encoded by the variant nucleic

th@@rdnS@@kEﬁbﬁ&%?sﬂeﬁﬁ hicBdah Bk %bié}fédgﬁ,nééﬁgra@if)n ﬁrh@voccﬁh'eﬁsmns (or

| I t | per

mOI‘%se <fié ” pr° s‘i°8@rl:ier%a%ﬁ‘£?% '%“ﬁ?cb%“%‘?c'l"6%%7“5&8““?3”9%@”‘1 rever-
seq- Qhéﬁ@ICétqr@aiO@r@ph\s(Qféwgrpebwlﬂ¢ otérattion) grizmatsscoanmnemmm@atnonally
coupida®lmgn cells, the selected cells are then

preferably adapted to growth in suspension as well as

serum free conditions. This can be perforned in one or
FunobionalSihepesstexizdiiod t h or wi t hout sel ection pressure.

V\hen the polyclonal cell Iine is adapted to the

appropriate conditions scaling up can be initiated. At

A polyiclonploirptieinacand Pk exagrtebé charadérized futiod@lyfthomgh comperability
stuefegﬁ/\ﬁ?dh%l)b(:lo‘%mrﬁéms%lﬁ'n Qecnh@'é%%rd%Qhéggm;Qngeﬂ Jreatémllar activity.

er or er bioreactors nma
Su%h%f“iﬁ%ﬁén %%erfﬂﬂ?‘?gm é‘trﬁr‘aﬁdﬁy sdﬁv'lﬁ’Prre and ihm %:/e of

bi oreactor size are dependent on the desired yield of

AniH Qtr@|fUth|595chQr%cQﬁE£trbnaorf)q )P%;%Toﬁéﬁén%ﬂo%f é/oukf fofr regarpnpls bé immuno-

[t ne. Tinme
preF'B't?tPﬁrle‘éh'ﬁ'b fenhighiy se%pfrCetggl@mqee‘or Heravialyiieal speArgiddrosfahrget anti-

gensrfedre icfudie ell 8/@4tRE Bl édnﬁlﬂﬂuh@ &nrﬁﬁhé;ﬁe@;ﬁnta&nﬁﬁ \Aﬁ’dﬂlﬂﬁﬁéﬁ%@‘nﬁques, such

L Dp Rkt ———
and{af isynurabiqtiing it in DP$$eb|e tor dete@@eadpiuestifp anpgansfe.a agndihus evaluate

sorad Bf &Eaﬁrﬂﬁlbﬁéllpléﬁelr@% AR i8R aAIﬁwo'ublﬂrﬁg mREldAWoes not give an
Pur | f protein from

T Al S GOt LT T A
alizgtiomefcihk tanget SopETsEtddth s tHessppdBictybThis nsith@l searlikewse be used to
moﬁ%%ntkpglﬁémﬂl:&s 326D Fr’\t@b‘é@%s 8\@dra lé'hl; &;énée({lga: iﬁée%ﬁ&&c%%ﬁe clonal

q F'ESICO hem cal properties o
'V%rslﬁy)‘&l &P RERIESS R RFB‘FeéEuI ar wei ght, net charge,
hydr ophobi city, or affini ty towards a specific |igand

An leg ﬁ}n%l. {hal El{a%c%ﬁrlzsaugr? Xf a 8@?"2'8?6‘—‘] Isagﬁlgo:degﬁgld?grch%%ip egbe infection
St”é'ﬁ? -de®dgriagnipal @mm@bwh@swgml@ercen fotexageleusi infected with a specific

vurdsQEbv@k@sl"ﬁﬁi@l@a(;ﬁ%loﬁél/ aﬁﬂb&ﬂ/) has%@ﬁ’ '&'@\t/é?weaplﬁﬁfe H’égree to which the in-
al ter chromat of o

fecliey ‘faé’ S'/:X%g%g%%%ate FYcEenalipy %frtlhﬁga'ﬁ'gﬁ'i‘ﬂiﬁﬂﬁli"t‘&)’ usi ng
hydr ophob| c interaction chromatography or affinity

The;gﬁgég,ggcg,ﬁ sayaphy utilizing differences in affinity
towards a specific inmmobilized |igand or protein.
Separation of conplex m xtures of proteins may thus be

In a‘Cé‘ch)tﬁftdellityof&ﬁ?éWﬁﬁﬁtioW a%ﬁﬁﬁhﬁd’t@&ﬂlﬁncorﬁ’[ﬁosﬁféh'c@l'tﬁﬁ%rlsmg a recombinant
rot el ns

poflr 3T Befh 3PS BowdBs P Bae sttt sl Pina? &S b 2t nareaient i
intepded & tty@trﬁ@tme@h oeprshariype o lhrdseatoyraphyngh duthastaea:hn&se selec-

ted@fon$ té'ﬁchlaﬁnf@&tons Clhﬁér@l’ﬁa\fw déé‘eﬁ%@ Joltita v} X?tpﬁ']a SRR ggspiratory
according to nol ecul ar g ht US|ng ge tration

s ATUIPUBR Y 567528t FURUNAlRH 3B I RGHEY Garcigyascular diseases, dis-
eashy thrtbp lvefiral nentoas ay}iteronmetdbbhn’mtcbgfdaﬁh% dlibasésh@ransplantatlon re-

ject¥rR SRR R ired p?é&@n@%gg{amélqppl%?ergb@%lh%%a kstic animal or

a pet.
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Affinity chromat ography conbi ned with subsequent
purification steps such as ion- exchange

wa@ booasostiogr aphy, hydrophobi c interacti ons and Bel/DK2004/000001
filtration has frequently been used for the
purification of 1gG (polyclongl as well as nonoclonal)
and TcRfrom different sources e.g., 35 ascites fluid,
cell culture supernatants and serum Affinity

In E%Féféﬂré‘cﬁ&m%ljlmléﬁedff%hé Bl%sérﬁﬁﬁfe@&lb@Qh%%@%@@&%ﬂ%posrtlon com-
reve

Prges e TP B GRIRRE THRoDr B o0y Fasried 38e Arye inredient and o
phirimgaeidicelbupdceptable eacipieht.omat ogr aphic matrix, is an

easy and rapid nmet hod, which offers high selectivity,

usual | y h capacity and concentration into a
In %WP&F?ré%ref\?HF&ﬁﬁ‘boﬂ’F@PéanthA PERFENHiINYEIon, the RhapMerestier icamposition
corp@ides auetartBnit PoHLIBsal Thaay eedébtﬂﬂ orfrfdeMirddgplod Frab@ntas the active

mg?e%%n?ghdg g\arrgac%Utlcar]YFEcaPm excl Zeg form 5 been used

[P ‘udi ng purification
of poncIonaI I gG and its sub- cl asses fromvari ous

For&ﬁ@@r‘eﬁ?m@fﬂ@r E%@ﬁlﬁgd &nn@%neuﬂ'h'efﬁhgﬂﬁéc%[]tl&fl c%rﬂmér{%n according to

eXGS | ow ng fini t chronmat o
thedB ipp é%’ﬁP'&?ﬁsénf&F%{@ B?JH;POQ/F@ﬁé' prate °f 'B‘i“?r eéf(éﬁ%i’ﬁﬁ"epf reacting with
or bindihgto hry thfapihad microarh @riss sudnach Mdredrggiieg glected firobebacteria,

my@@d'afc@f‘lge\(;*rl}so ﬁg@%s@nd“ gﬁé%trs% lsPPSéP\etetsebl%%zoL e@hﬁ alﬁelmlnthes and

Protein A a tratioh; as a
ectpRATPSiieSat i on step, can be used to rempve contami nant
nnlecules such as diners and ot her aggregates and

Reci abma ?Eg@a% Halygg?ﬁﬁ ggé{ialgﬁ%%g:?%gadinawgteﬁd \HJB? arrgac?eﬂtically -ac-
Cem@d%éwy agidrnel exdipicah laddltldmiﬂgalforpmr(IQ‘nNerattqnemhasmeq:eutlcal
praE@ceafﬁE’)t1 BY Bmbldged EFiptolRE sln@éfﬁé fo%ul%ﬂ&ﬁ&g’déén{b%lhlﬂs to administer the

}-%Wa obic interaction chromatogra-
com %%ﬁatscw 1R BeTAptisease ef°f ﬁ’é?é“l?'? ef@u%%ﬂ py/exegsiyve cell proli-
ferativnc Adpinteitaition nveyt Heg PPr @ nhedpdifena Btbygaltdrndtid. ahy @ppropriate route

of Miﬁigﬁgt‘ﬂg{ @Q)I;]Xe ern% O?Qn? ff)y e%mdlé) Qa‘él'rrﬁ%st@éﬂontrn?\” g@gaﬂjeh&ral intrave-

use. In or dlasses o
nousy tErRR{EsHipe %P%qt?nqoysrdhﬁr@ﬁa%ca@rapwcr ARial intrRqukital, taphtalmic, intra-
verttg@dbrs inb@eapsult ahthsspfhag NekrécidenBr intkipaftohg4), ﬁhﬂ@néﬁMaerosol sup-

f
postr), BPBRP Sl o Bt Skt bolhe i Braffiats a8y be Hine form or
llq%%@:)onélor satreasions; for aral adminigiratian, &ymuiations oy iberin the form of

tabﬁzfté’ &I@gtblﬁ& tHéWnr#t}ngﬂﬂ ;ba@fh‘ %Kﬁbﬁkﬁk%s%ﬂﬁal{]é/ - RRO 9B I€ation onto the
terac ct ural

0 r
skit i LR8I BT O SGPPRC (T R onee G815 Brotgfr, compositions sult
able &drpapbligatibn pniottbe magisaloh ua&eamallmszemaamd iT tHiesform of vagitories,

gelé BAGhECSndWoB thtrah§SR FthiuRiioRdign t 5@&&? ' Ja%?lod‘roﬂ’sh Br aero-

m xture (clonal diversity and ¢ ycosy tion
S0lI$-i onal approaches such as gel fiitration, ion-exchange
chr omat ogr aphy or el ectrophoresis may 25 not have

Theswcgrhg& %@l%al cgiggy <.|)nosnofttl$e v\greae rw?v@né?%%re]aggggeé lhnea manner known
pergst (PaeKgnpli blemgans efl copyendiphd rdissplying 2 DoY) g, maiginpegranulating or
conlﬁécﬁdnlf'\@brdéégeb | TH’égof@FmMJ:aq?%om b dPis Y BQMFrﬁtcflated according to

conyRSTAL A L CE O S B 1 S b Rediton Bhpggence and prac
ticaydfi PbRrncayi{R Bt ds)e pdr ARL Ganrmnot:hmobaspnsccﬁf waligno&evikirg, Philadel-
phig,rﬁf% Encyclopedia of Pharmaceutical Technology, eds. J. Swarbrick and J. C. Boylan,
1988-1999, Marcel Dekker, New York, NY).
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and mass, has proven useful for differentiating anong
pol ycl onal, oligoclonal and nonocl onal 30

WO powmoegbobul i n in serum sanpl es. However, thi BCTYoKk@d/000001
has sonme |imtations. Chromato- graphic techniques, in
particular capillary and LC cpupled to el ectrospray
ionization Ms are increasingly being applied for the
anal ysi s of conplex peptide mxtures. LC-M5 has been

Solugeth offthd a&th@alﬁidl@ﬂl@ﬁtt, ahd é@b |sQ§beﬁ§|orﬁBJ@ﬁ@ Eﬂf&lally isotonic aqueous so-
na, rec o,
IutEH% blb%%hgrfsno%ah?rek%%ergra‘br ngﬁeg Iﬁ%FIHg po%e amlg?wpée 6‘fthe case of Iyo- B

phi ogwapitiens Wahpinewisedheibetys impediented@levarriggqibevewittod carrier, for
ex%lgg%ﬁ@&1%9%&@%%9944%@%3%? tg%etplF@duced prl%r to use. The phar-

oA LT BRSPS MY B SELF R, may Ghredrise sgRiegts for example pre-
sergires asthbilisewd, dvebiindoasi#a- @enulsiingeagenas) gelubiisdré)&alts fdtregulating the
osﬂbmésgﬁ Aol Ws, a%ggréjﬁl%?ﬁreﬁ hi Q'E'i?atﬁg! %pohryn [ge(l)’rse, for example by

rophobi c I nteracti
mea%ﬁ ?foqqayqerst;lonﬁl ISP gt Qs |\|\¢ﬂ;hlllglng@m§:1e$5@ﬁ.aThe sald solutlons or suspensions

mairamaaéeviscoaity - 0f¢ref%sih@|sMB§téﬁb'éls @kﬁ%@béﬂl@rﬂrtafﬂb&gﬁé ?Eélﬁ.llose car-
un rough .conparabi ity
oAb, Bt A Rl & HRE et i ty

towards the sane target or a simlar activity. Such

Théﬁw}b@h&ﬁc&ﬂﬁbsh%n@%@ HepBd i ciskdh Sy F5aniel L?d%_'? sfertlllevéo\ﬁgrtlons the.

functional characterization
SB%%F@PE'FEHEP “AEeAYEY EsuAca PPEHORNA AP Hes drkiatbendigpaling the
conpeiegrspi tati on which is a highly specific techni que for
the anal ytical separation of target anti- gens from
crude cell lysates. By conbining inmunoprecipitation
PhafmapeusicHepmpasipRsfaesral administratorsms: Imaeitaingd bvwetibiping the active

mgtHdiHneWitthI&l Crigrs( ﬁ@@éﬁt‘é%r&w@tﬂ@ a ﬁe‘sulﬁﬁ(_ﬁ mibttdid) aR@ pRicessing the

t | i d

o R e ARSI AP P ahiREA st g et tables,
dragp, G@" eéOBFQPét”éS 1§ @SmiSCDIﬁOSSiIb@ foutietr o= IanDquatetdl ie® midstics carriers
that BiRovaiHel Jeavk ﬁ?red@nﬂ‘&%ﬁugemr%e'?@lte%:&g smﬂ‘@{i afHo¥ifirsN

15 estimate of the nunber of anti y nD ecul es nor

théir binding affinities, it provides a visu-
Thea;bhazmbtamncajfcombesﬁna’fsgjbtnpﬂé@frﬁin@p&i_’%ﬂn&tléb}'sl% € approximately 95%,

[ n. .| i

prefregﬁrﬁy{ E)H?ﬁ]pg roxTrﬂét]% y)(ﬁc'}] géjg 8>é|hﬁo¥e?%(§‘%aa%vke) d rséle? V\B?raﬁaceuncal
compositigahaccerding ‘iorﬂ"'ég"r\'ieﬂyommav lhe, for exrinple,dn weit siosg/form, such as in
thedbrin BOarh PilX PRRS SiifpdsiBirRe S&rSged Ratidts ¥F ¥4hshiidpct i onal

characterization of a polyclonal antibody could for

exanpl e be infection 20 studies. An experinental
Thedfiormulbtiengschn &s adminisiseeddamufman pelentpirethkespenfiety eflective amounts
(e.gM Erho@ht§ %R‘hfdr@ven\”er lHﬁnaté CB’P@E&*% Vggia@llfb@m&? kmw%ﬂt% provide the-

ib has been devel o reeto
rapy EOF @E%ﬂ.s%ﬁr eAitig- F%P'@F%ed’ dFP9e FitraReic agent to be administered
is likeiptd depeab iohysuch vardubd qaals\nd Wlanﬂ@ktdﬂ@dﬂthe%%ﬁﬁeﬂ%ierralI health

st TP A orifar pAudit, EABCHIERN, &nl Domh ANENL
har rrac&eut i cal pd COMmposi ti 6N conpr s?ﬁnép%ungeex 'H‘S‘?‘F?aﬁi‘d its route of
adWZQSHBWWbIonaI protein selected fromthe i munogl obul in

super famly as it active |ngred|ent is intended for

t he 4 vention of ease in a mamal
If dgﬂl& é-gaatgueampgétgggpoggm%a@t human poﬁ‘/clona antibodies may be combined with
more traditional therapies. For example in the treatment of cancer such combinatorial thera-

pies could take the form of surgery or administration of chemotherapeutics or other anti-can-
cer agents.
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ted fromcancer, infections, inflamuatory diseases,

al l ergy, asthma and other respiratory diseases,
wa@oniosiosrmdhe di seases, i munol ogi cal mal functi oPST/DK2004/000001

cardi ovascul ar di seases, dis- eases in the centra

nervous system netabolic and,g£ndocrine di seases,

transplantation re 30 jections and undesired

pregnancy. The mammal is preferably a human, a

In shptRsStdnboamhditlor e m@en@l@ﬁ thg\@hgﬁl%é%%il%dposmon accordllfllg to the

04/ 000001 nt of
v gRI e Teome e AP Rb Bl Shn SEem5EIAg Shreecine with or
bm@mg $esn infecsioustrigreergapohisotioand nacrbergenymaeleatetiftuodpacteria, my-
coBcaE@EHEﬂFusaﬁyEJlﬁ’esﬁ%t 'er‘?etfsfH:) 56l RBles a&@tﬁoa fungl, helmlnthes and ecto-
har naceut i cal | y acceptabl e excipient. [n anothe
Pmﬁ '®PFerred embodi nent of the present invention, the
phar maceut i cal conp05|t|on 5 conprlses a reconbi nant
] cept or fragnent
Theg%é{l lg 92%0/%8 %IJ‘) c;s?tgn% ?org/n &ﬁ \ﬁg@gﬁ tically
accept abl e excipient. For the treatnent or prevention

Th@;ﬁhdrﬁ%é&klté}%mp&gﬁorﬁ%Em%‘él{B iG@breCHTRRBhiid P ay be utsed for the

I nventi on co 'l Ses a reCO
tre) TPk A5 TEP P LB P Bt G Pk Ky BB PasRser Hipt can be
treated Wwithdhe blreﬁehtrp@atmac&ntlcahf:mpmsmmS olIdeas aedn) iBfacBbi@diseases,
mflé\ﬁm@tcm/ QrsQQJeQaélleﬁdV %Edh%t Jtﬁ@pe%%toq’{/ 'd?SEaéleg autoimmune dis-

cobacteria, Vvirus, asna ric
easggl CraEﬂf%"é‘ts@%ar Ji7e86%52 Sﬁeaffeﬁ ﬁ"the GRBITR NANHRYS Sﬁﬁém metabolic and endo-
crirectisEpadsa siahgsantitadoieiichant ardmiBsifal predridiRady. prot ei ns
may be administered within a pharnaceutically-ac-
ceptable diluent, carrier, or excipient, in unit
Onglaspagieofitae ATesERrineantio irad "ptfmdrfarc@eﬁase ateatrpendicamel@ration or pro-

phyh)ﬁas&ﬁ'@'n%‘x‘nﬁ‘ﬁlalt Wh&%Fthrfj&fe%HJ/é &Rbéntfp E@Je%rh&ﬂ%tq:rolyclonal antibody or

ant gpg L ons éo admi ni ster the 15 conpounds
%8 AYBeP PRPINRSEE &%fH“B?rsaéQE% ang F%é?a%‘?%‘t of Higgeepmbinant
polypjorak T ealsiegeptaredd T pallolereptdrefiragnent is sthiihigteséd.at i on may
begin before the patient is synptomatic. Any
appropriate route of admnistration may be enpl oyed,
An pdsfitionabasheet of 4BerPrAseRtiaYandian ifaljie iee ph@ egsp@biglant polyclonal antibody

or reGdrhtsiNgnt plallWl‘EmaIImdll&eﬁipt&rdraﬁagnﬁbl@cdﬂtaﬁﬂm or T ceII receptors for the
cular. ..lntracr t,r aor

oA 50 sy A5 B L0 B

of § ganeele ?%!@‘P%'&I"r an mflarars@tqrv diseade, an atlerancestiima aeothsotespiratory

dlse%'d@ @in.ﬁ\@ﬁigtcgfl%alﬂmctl&{salan%qa?lrﬂl‘n%hé QFSE% a ydl&é?d@r%1sease a
eutic or mu at|0ns% be in eformo

dlsqafa tﬂa%e§811tu"["|”(§’ﬁ‘é°u6|5y§ﬁ'§p% %tﬁ)élc dps?seoﬁ%pndocrlne diseases, transplant
rejegtion, reindtundesired prégmantit.at i ons may be in the form of

tabl ets or capsul es chewi ng gum pasta, conpositions

suitable for the application onto the skin nmay be in
Diagnqstic gsenqnst enviraaimentabieieqtiontuse | oti ons, gels, pads or

ot her, conp05|t|ons suit- able for appllcation ont o

he ur.ogeni tal . nmucosa be in the formo

Ano\%‘?aed iTOr 'é"%ent ?éthﬁép\ge g?” 5t iEetegia dfa<9¥°?tﬁt'ﬁ’téﬁ3§ glts for Endironmenta
det¢sionybaes wak as methdde férarsmgdhegeokide Kiss actastilg @rthp present invention
coniPisOa r§&Jn§omaF@%ol93@ﬁ%?@cHﬁ1'&@ﬂar&@g@gﬁ&ﬂd t‘a%ﬁmvehp& which protein

may Ee Fa%eled Iwrllt\{meanéétgcr%algg ?ab%lr grpr%rnelabellgd for rr?ca}lzl r?aebrel detection. If labeled, the
present recombinant polyclonal protein may be added to a sample suspected of containing
the target molecule and the presence or absence of the label indicate the presence or ab-
sence of the target molecule. The sample to be tested may be a sample of bodily fluid such
as blood, serum, plasma, spinal fluid, lymph or urine or a non-mammalian sample such as a

sample from an environmental source suspected of harboring a contaminant. Non-mammal-
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per se, for exanple, by nmeans of conventi onal
di ssolving, lyophilising, mxing, granulating or

W@ 0vi®6tinoni ng processes. The pharmaceuti cal PCT/DK2004/000001
conpositions may be fornul ated according to 30
conventional pharmaceuti cal ‘kgctice (see for exanple,
in Rem ngton: The Science and Prac- tice of Pharnacy
(20th ed.), ed. A R GCennaro, 2000, Lippincott

lan\ééleeaﬂﬁaygbé/Wétlél" N orRBhiaddfdted BRYLR, NJRAaBé Gletection encompasses the

(f'Xmer%p (ﬁ” refa %c(t)lje Ié’ arlrgggl§:/ ﬁgﬁ#ongeag@@gocq(g&%?%g?e rﬁéwglpant poly-
CIOM\MOI@IPKS U$¢¢)t0 coupDd/tadet Owlde@®/ DK2004/ 000001 41
Sol utions of the active ingredient, and al so
suspensions, and especially isotonic aqueous so-
ExAMBE@Ns or suspensions, are preferably used, it being
possi bl e, for exanple in the case of Iyo- philized
conpositions that conprise the active ingredient alone

Thedfoll 6 W8 eR&hpiat HEscALE S 'r&rombf'rﬁlﬁt pEYFAGR SntIBYIRstaPE exdr@sed and

profie 1AL AP S sE LTS CRerL oS0 e BHG) RajissEs: have been nserted
by siteespdcifiz éntegnatido mtoraypre dmpadtsdzed abirqm@esotra| “Hod spaX sibg| e

pre- servatives, stabilisers, wetting and/or

emul si fying agents, solublllsers salts for regul ating
In Wﬁ@xawgéﬁ«a@ pelis e wtilized as Mo defl 6 Fhe addﬁataae%tf}sr@ﬁawb@e the
avallablﬂtyrm@ﬂm’blé@i@\hlﬂ'\ peliuss thdipsbikyasplay Bicie MBS ﬁ’iE]h density in

CU"RI?Q %Qtt ngtl)llltg t§%%r\élssnr%al%mallxgg%yhg%n q% agggodses ina tg}ologlcally

or 'suspensi ons
advﬁ§€ﬁs|ty i ncreasi ng substances, such as sodi um
car boxynet hyl cel l ul ose, car- 10 boxynet hyl cel I ul ose,

dextran ol y. vinyl rolidone or gelatin. The .
In gqne éaéﬁr%ﬂ%%(%%ﬁ%%? g.(%@ and Frapsfaghions Mammeean gty jecording to the
Subnmil ivyentiprdeit! betperfotreeccardidingoesontdreional SaetRodid b iiProve the un-
derﬁaﬁgﬁn& @F t%tlﬁ%ﬁ% NG t@&t.%%?Q%rﬁélQr@&ekﬂ%&oar%"@gﬂJ ?&ge% producing

vi al s”and cont al ners
a recgmbient P%h%owabmaavfaFtuaaWﬁl e far resameiaantorolysinal pretpin expres-
sioyrecdstribedng thdexadplds\lowl 5 | ngredient with solid

carriers, if desired granulating a resulting m xture,

and processing the mxture, if desired or necessary,
Thegfiotiewing xaraples tligretetheaippensioni bitteshexidinpt baivewed s miting the
scob@ bt @kSnventlb@ge cores or capsules. It is also possible

or themto be incorporated into plastics carriers

that allow the active ingredients to diffuse or be

rel eased in neasured anounts. The pharnmaceuti ca
EXAMfdsi ti ons conprise from approxi mately 1%to

apprOX|nater 95% 20 preferably from approxi mately

0%. active ingredient.

sitds 5?ﬁ§€§§§?§%fva8%%%@ WPWgﬁ@?QB%ordlng to the

i nvention may be, for exanple, in unit dose form such

ForQ§e f(ﬂowfnp @rdnefebtif e)@@ﬁﬂ@{qte ¥he ‘%ll-lélFﬁy—InSé%ﬂp g’fﬂb‘n%é.? SCablsbad CA)

| ets or capsu i ons
Wersdﬁg?n e &be”t% Oﬁﬁwstsat Vashiester histng dugFe serrekad) ajkaline phos-
phatdsedSEAR)cascmEPOIttSr gne. Dwo pRBMIINdcHsItiE Weld epdttbd:
elimnate, or reduce a pathological condition) to
rovide the- 25 rapy for a disease or condition. The
1. fieserted info PaRNADLhdret+ dpwiltdgen agmrisbad, A) dfor random integration)
adm nistered is likely to depend on such vari abl es as

pe and extent of the disorder, the overal
2. we% ed into pcDNAS/FRT (Invitrogen, Carlsbad CA) (for site-specific integration)
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status of the particular patient, the fornulation of
t he conpound excipients, and its route of
w@odinisea04 ati on. If desired, treatnment wth rePONDKa@A000001
human pol ycl onal anti bodi es may be conbined with 30
nore traditional therapies. For exanple in the
treatnment of cancer such conbinatorial thera- pies
could take the formof surgery or administration of
ThE P RIH BRI ESWe VRN §Fn|I@|n\Mth F&PectQSrregﬁ%&tyselerNQts i.e. pro-
004/,06 1q4 PCﬁ%DKﬁOO4/OO ﬂﬁ%
mothBAYFrERY12EeN Fie" H‘i(}é‘?ﬁdﬁétrP“f'H@ 'BHSE @Eﬁ”ﬂ'&%f“ comparing random
integratiswith site-smciicditagration.t he i nvention conprises a
reconbi nant pol ycl onal protein of interest capable of
reacting with or binding to an infectious

CHRi Fi-Bbsamieshirangiectes with plasmisbeapatilenh aleneert Riegsnpid samstruct 2 to-

gedﬂ@CWEﬂi thee, remblﬁ%a@'tcﬁﬂlhg,pla‘éh{ iSOG f@bl’cﬁﬁgm,the procedure described
chet e un.

by Iinv&roegéa{m JI'ragsfsé&I | o v¥eé§ se exﬁcg? gs%%ﬁ/%romggg aB]d Lglfeléh g:lolatu&%% of SEAP
fromﬁpbsafttwa@ﬁfsctantsomm mepsutedt he i nvention The

phar maceut i cal conpositions according to the present

i nvention ma e used for the  treatnent, anelijoration
Celsytrajistaskst tfvo%teo%@eeﬂalr%%@és%ow RIOdUGeH PRATOXIMgtelk £stiraes mgfe SEAP than
celisaranbfectet! bgatetbrvintdyrativn gproeiaeg fie gficiemycd whé &@kem and the cell line.

conposi tions include cancer, infectious diseases, 10

i nflammat ory di seases, allergy, asthma and ot her
EXAﬁﬁ%&{atory di seases, autoi mune dis- eases,

cardi‘ovascul ar dlseases di seases in the centra

nervous system met abol i ¢ and endo- crine di seases,
Dedi @Qﬁcpbl%ﬁgl%t‘lbﬁ’ Br &5 beSrbd A RRY MBS IHESHL P:Ee%g C,){ a host cell

e aspect of the present invention is a netho

di sease treatnent, anelioration or pro- phyIaX|s |n an

An 2Rprasdion vdresreiRalsa fefsiteabeaifc idtationaiitotd bt lspEI0dNPbAGdIMal region

of Qﬁ@é% F‘%&/ bg%tssg‘glﬂgd ? mprns?@p hte fa%ngneqf I?l@g rq%‘aments

mnrs Her “aEpect an ective darnount of
the reconbi nant polyclonal T cell receptor or T cel

a) SR ERPERbmbinagsR hite lirke@ €Y KigRdreskin ARIsBREE Hhpnal
b)?@@§Ct of th resent i nvention Is the use of a

PR el VﬁVonal anti body or reconbinant
c) poarypicidimalesistaced geregblPt or or fragnents of anti bodi es

d) Q'E)Ia pr‘BﬁJol:er aﬁ?ﬁ@&%&ﬁre@&gn Lfe apr{g‘fcm@ﬁ @Ié)olrés@{an?ee%ene

onposi tion e treatnen edses seletted
€) ﬁ?r@ﬁﬁ)ae@-’r"élﬁ‘ﬁ ARSI ofi iftpresd (8PIsy cancer, an infection,
f) embit(sREM®Bi0g ¥xfteSRASHE th@GO8| drer gy ast hma or ot her

g) B&fopng%gm{langIt?é%ggf‘%tlohmgr%kggtlo erég,aiourg% elmoerllﬁgzs s@cr}\ as enhan-

CArdisvaseul
cergios HRQE'S| for irgreasech eXRIpSSinaral dos suseysftlemraélorret ab éIRE%
di sease, an endocri ne diseases transpl ant rejection,

and. undesj red .pregnanc nosti c e and
To BRI Gt NS ERa0P G e SBIRRB O L S ASEPRRELopeach of the
eletrieetsi ang dadaribad irsmdierdxtdisd t o di agnostic kits and kits

for environnent al detecti on use as well as net hods

for using these kits. Kits according to the present
a) ApTRRgcembination site linked to the hygromycin resistance gene for Flp recombinase-

mediated integration and selection of a cell line with a majority of single integrants was used.
The hygromycin gene was neither preceded by a promoter nor equipped with a transcription
initiating codon, but a polyadenylation signal was added 3 of the gene. The FRT site used
was 5 "-gaagttcctattccgaagttcctattctctagaaagtataggaactte-3° (SEQ ID NO 1),
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conpri se a reconbi nant pol ycl onal protein prepared
according to the invention which protein my be
wo adweloedoni th a detectabl e | abel or non-| abel ePICT/DK2004/000001
non- | abel detection. If |abeled, the present
reconbi nant pol ycl onal proteijp nmay be added to a
sanpl e suspected of containing 30 the target nol ecule
and the presence or absence of the | abel indicate the
b) RIPREES Y 6R replitatisieRESiNRfudbded parBteighTBd 5 CHilnéber -lrélﬂ"lcatlon in an E.
cd?ﬁﬂ%k&lto be tested may be a sanple of bodily fluid
as bl ood, serum plasma, spinal fluid, |ynph or
urine or a non-mamal i an sanple such as a sanple from
c) R@ ﬁ?‘g‘rﬁl{] rgm@%ﬁgtaﬁ@él&éﬁ% %g &l 1\'6&8 SDREAII%GFE, o transfor-
MABETYIKPEHIED00001 43 i an sanples may be water, air or
contani nated earth. Non-|abel detection enconpasses
n refr ive C Acore u
 bitfp SRR APEEh frel Tt b HEREMRORR Brdna St frcor
is used to capture the target nol ecule. EXAMPLES 5
e) abﬁerﬁ&tjing\’éﬂ [E}Gte‘ﬁ%(éf'm{e?&t d@é“a'r@@on%ﬂ‘é% g@glghg]%%tem, antibody, the

al anti bodi es are expresse
heﬁvgﬁ?ﬂ;&'pﬁaﬁ@g}s L anantibery; agel as @%%%@FF%&”S‘FS(@W @ncode allora
poritint ef eifiter hizev eoristedin reghsesit vadablbyedibit 6F &p&tibbd¢ molecule, and option-

aII)J QF&Q&[ l%rhgﬁ] of’ QP&%J%t%%UEIQQJ@eC%&Sqr&m’og%é {(Plieséloraof an anti-

wer e u
bo%fhﬂ@gﬂe&@ﬁimd?ﬁ%jadvantages t her eof include the
availability of suitable gromﬁh medi um their abllity
aw,.ef fi ntly to a ensity in 10 cul
i SR o P o olie Bp SRR ot Bpiibiord asdapon of the
Vv, Bgl mwtﬂjure@om ﬁlnauwn@irwglverahd; yequaotdsy elsé @nown bsintrons) and
flarﬂkﬂgeieahendeg QEE%E@féa&MH'p&' ég]ac’ént %%b pQRQuFaF ﬂ@avyec‘ﬁtdfn%n&gnt region

g L s accordlng I nvent
ge'ﬁ"’lﬁ ' %‘aw L@FWE%IO%%'BWG H’&th’r&GWO%tﬁ‘ﬁ”bﬁ%\‘lher?éﬁﬁé'afsfeg'on (in-
cluding imtpneMe t he un- derstandi ng of the invention,
construction of exenplary vectors and their usage in
produci ng 15 a reconbi nant pol ycl onal manufacturing
Imipenqglehutia Igchor Hes-bghbichaing mpw indiderpat arer st dimited X thesV and J re-
giosd, (Blﬁkanaﬂ&trfé@&ﬁﬂdnhﬁh@ sefudriass, %}ﬁérﬁlél@émh@s@d{\ﬁeng lntrons) associated
E LI anpl .11 us te.the invenption,
with B SRt D 1S B8 B E e s Sy Som Lk G iaflugapigsions located
Wlthln@éﬂpwm’@ream@ﬂ\mﬁ@llstm r&jiore {isgeding introns). egr at i on

versus randomintegration For the follow ng
ansfection experinent, the CHO Flp-In cells

F“GF%WFF‘S@%W of &l r sHpestioncef)a copgiaBt irgion . of FRENEPIdye medifying sequen-
ces@f tl’iehleventibhmﬁymsluﬂeﬂiuedrel.h‘ﬁdtmmﬂ@d &8N %ﬁﬁlﬁcﬁi&&@nﬂbl‘&a‘leblﬂﬁ having a

par@glﬂa?f eﬁ%%“ ﬁﬁw%tlgn?":'c'ﬂ:)s; aﬁi/g@ oé&Rg e IP%SQ% ¢ e@(\nlﬁpbor mE constant re-

constructs were sJ
SIORTENIAB MY FFrBUNqEiaRyins e e otiraspedivgd or EMprtidnof ar@netent region
whititregfias tlﬁd’léctlvﬁﬁ o2 propEiBs bﬂ%r&ﬁﬁahmkgloﬁ%%n't:%dy, as well as
gen(eL Wﬁ%c‘m cpe) otﬁ:armgleaﬂés tﬁ co(nfer somletneew f’[L)mctlofn to a modified antibody

molecule, e g an enzyme, toxin and the like.

The gene(s) encoding a protein of interest may be operatively linked to nucleotide sequences

encoding functional leader sequences directing the gene product to the secretory pathway.

Further, 3’ to the GOI encoding the protein of interest, e.g., such as a polycional antibody

comprising heavy and light chains, there may be strong polyadenylation signals. The use of
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WO 2004/ 061104 PCT/ DK2004/ 000001 44 The two plasmd
constructs were very simlar wth respect to

WO egudloatios y el enents, i.e. pro- noter, polyadepgl/aKe@a/ 000001
etc. which nmade it possible to use the plasm ds for
conparing random integrationith site-specific
integration. CHO Flp-In cells were transfected with
pl asm d construct 1 alone or plasnmd construct 2 to- 5

thedRblRRIisoM/3dgizien E@@Wlﬂ@%%@ﬁl@@ﬂ'f&gillwt@il% BuRfseand is not in-
ocedgre described by Invitrogen.

ten%f“gﬁ ?@'E?I%ﬁﬁcgp%\@f%eéré\feé‘ P%d using hygromycin and the

production of SEAP from pools of transfectants was

) PIEASKFE L owtR) rx%rés%@ﬂ%f‘ Bl &6 ¥ p$+J.£eéjs ﬁ"ﬁ&JeFo'r& C, a cassette comprising

i ntegration duce pr oxi ma
ProfMR&gy a”é’él“l“é”‘ief slesTeats f@a e’ﬁare%smda ﬁ??cﬁp%‘b rlaﬁh%ﬁxqfﬁwnn@cton each
of thi %nﬂf)cfdyogeﬁﬁﬁlMapfbetdﬁ@:eﬁycﬁb‘ﬁifﬁe&mﬂvri fmeme®llibn pbfodtoter difments direct-
mg%leve":rfexPr%ggc‘?rg_ B eC f’{e ‘r\’/lvroac Iaflg,t oIg)et epr uenX re {on(a:@i Ib| ﬂﬁectlonally
or aigirtessil Qﬁeﬂﬁémrt)@f tSQnStZFaFEIOG Cﬁ%ﬁett§$ tserséem fi | c

i nt egr ati on into a hot spot chronosonal region of a

?)EIAS ma be assenbl ed co rising the follow ng
In 'é‘FCEPr'é‘“HPE' tﬁ}'o%ﬁf PRSP RB oA BRI %??dsﬂrt"@Oﬁr ﬁR’éft?”f%'O“ can be
usetdh(eosprgicidory ofi such esi,/s:e.ris: desg:ebe:l in ﬁalb)ln 8SFatend Nog 51780208, which
is |ﬁt)%%dr ll%tj'bgr}efepgnc@r]‘n tﬁ‘é llﬂ J@rﬁ'dﬁ%&%@\ | &ﬁ)rﬂgss{onls%tEm two pro-

ronoter allow ng”expression o
mol&eﬁﬁpﬁpq\q prlqn*(obqré,}m\bg@pgfltgr@@ g@ﬁ%ES swe@@n@@gso be used for expres-
sioencoding a protein of interest (Gs), f) pronoter(s)
al | owi ng expression of the GO, and 20 g) optionally,
addi tional transcriptional or translational regulatory
Foredopstryrtion of besil-tasheadraemotees, @ R POR@R ptification of Herprametdrs is per-

fon@lé@ §rRMAE RN afhetfﬂ%rlﬁ'le‘i‘ ilPHhitlafd &gfrﬁtﬁ ORose baddofl tREBronl&er, the 3'-
|de a ter under st andi ng the construction

of
end BN el Gt Eetictn B syfness, 8 URLALS Tallgmna PCR ampif-
catiha s trel flegthants may e deaaatied onah adardsKyel, aod ivblatst firamn the gel using

Qiaﬂ.u‘cﬁ cuu%QQQFageﬁ)h Qlaﬂgyg\roggw&l ISK/ £|$§’bagltr@9cpgt &e{]gesftgﬁ @a? inactivation

nt egr ati on
at %{5 Eé‘P'] 2Q n{pitgs gRd SO'H@P (E’Pr'f"';?t'eﬁ OEFWQ’F@mWFeW%@@Q\W% The frag-
met&efle thehhRixBY ghd NyRbd tq@RtiRr W8Sy Eew/hﬁgbs@(meel@giarthymalabs (NEB)),

an EBZ?;Wet fhbt ?%Fergﬁ%llgﬁgﬂeystﬁcrﬁxﬁené% q‘ﬂ otn n(%Inds lPE% am(5>$ \LIeOngth the
5'- mrh'eerg@ﬁ gach‘mfgmp;e'r teg Meb;l the @g]mpwmshead -to- head promoter {promoter A /

proPiot Q’Fatg@ﬁén@tflﬁé?ﬁé’dﬂlﬂéﬂt%hﬁéée‘atvﬂi D}g@%/@tgggg%%ﬁggec@&m (NEB),

A NG P N o

end)iigfio tbe pyctorusfheterase IGRcatpldiled ipByanclB. (se€ Biglre)sttagredntt, where the
primers used for amplification anneal on each side of the promoter region amplifying every-
thing except the promoter) using T4 ligase (NEB).

Figs 1 and 2 show expression vectors comprising promoters for bi-directional and uni-di-
rectional, respectively. These promoters intend to illustrate, but not limit, the promoter
choice in the invention.

g) The expression vector can carry additional transcriptional and/or translational regulatory
elements, such as enhancers and/or UCOE's, for increased expression at the site of integra-
tion and/or IRES.
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c) An Ampicillin (bla) resistance gene ((3-1actanase)
al lowi ng selection of E. co/i transfor- nmants was
wo pokocas 5 d) A bl a-pronoter all owed expressPONDER004/000001
the ampicillin (bla) resistance gene in E. co/i. e)
G encoding a protein of intgrest, e.g., a
reconbi nant pol ycl onal protein, antibody, the heavy
and light chains of an anti body, as well as nucl eoti de
ExaRPLEnNces that encode all or a portion of either the
constant region or variable region of an anti body
nol ecul e, and option- ally all or a portion of a
Evalegighat oplyclonadite ptesetea@yjoehe eanhattucion sysiérs developed
expression of an anti- 10 body nol ecul e were incl uded.
I mmunogl obul in | oci for heavy chains may include but
In prgder i Bq ahig feevalustathe ssrbiliy 5be rerspdusibilithef the maufactyring system,
a cBWiteCdkpr&gingra p(lenH%dﬁg)dsiﬁlbﬁ lo¥ @iBtind aBEBBHRIRGR knowh S8mbination

wagploel\ﬁgre%sTh ér OnSr?a 8rrﬂ:q1[?gy 6%TP?SE% qsntggrsg H}%Zrﬁﬁ?g)% cond1p051t|on The

"brémﬁtfwﬁlelcra@gll Sﬁnuerg?éﬁenqmmglthe My snednumsitioe gias iermed the mini six
“mggpated wi thin or downstream of the constant region

(in 15 cluding introns). Inmmunoglobulin [oci for the

l'ight chains may include but are not limted to the V
(a)aahelorfgir gi ons, their upstream fl anki ng sequences,

and i nterveni ng sequences (introns) associated wth

or adjacent to the l[ight chain constant region gene,
Thesfetlowing gegueners engeding halofriagrnetaée genps ¢fi intecest) with reactivity
agkesRstig@R M- vetdi@scaansiigBtarigai on (i ncluding introns).

20 For the nodification of all or a portion of a

constant region of an antibody, nodifying sequen- ces
1. @\fallwmini(ﬁV&htTherﬁabraycddmglftfcgmentnjtve@rselenmtl ftans ihadink@nti-OVA
pha@@ quyq@qé/r constant region having a particular

fector functlon class and/or origin (e.g., 19G
IgA IgM 1gD, or IgE constant re- gions of a human

2. AlRaTiha QBbshdtasB SAR). TRE FalOEAteHING PRGHRAYs Weére BelRetel i@ Hnurine anti-

n region which nodifies the activity or
Apgh%%(§Fﬁylmw? the constant region of the antibody; as

wel |l as 25 genes which encode ot her nol ecul es that

3. [ﬁ%feﬁfgl&gr@(mﬁ\j" 'I"Hér]féB'eﬁeocflr%[ Radmslitt W%F’eiqé}&? W&M@e hybridoma

oY@ @l FaPcORing: Bedreshe DB ab s ganprased against fm.

operatively |linked to nucl eoti de sequences encodlng

f j guences directing the e
o AR ARRRL £ B0 TRINEERSalo FREPEPG W08 sPRGSLBPAS Flurime anu
h”@mb%ntﬁ@job'h@hﬁﬁ%@'@fﬂw 'd?rafiYnter est, e.g., such as a

polyclonal antlbody 30 conprising heavy and |i ght

be stron I adeny| ati on signal s.
> éﬁﬁ@rﬁg (E‘PI? ?'68'1%‘29C beduPBsIE fragmephwas a FVIII F25
monuasel agioyy égift g Nnvd Kerdfsk) Dewmmg) G)haltmlﬁeéhcb&n{; @e Vy and com-

pleﬂeI Ikéﬂ)%g ﬁélhé’ ?f tﬂﬁrﬁ% n‘%ﬂgw!ass?lgb goﬁenzf IPEergﬁ%e];n?d fblm\/}ed by inser-

I nvént1on
t'orbS’(frfP%QE‘ikéWOBF PEgROteRsaseftEe gk gerstrurher ef or e, a
cassette conprising pronoter and enhancer elenents

iQn v r
6. Iféegﬁg?gf]%xl%oezy‘cf%g?&g)sﬂgse %gnrs r%cetdwasI g?entelb %ade ég tﬁg I .3 sc%\(; tcl%ne (Boulot,
G. et al., J. Mol. Biol., 213(4) (1990) 617-619), by PCR amplification of Vy and Vi fragments
and cloning into a phagemid.

The phagemid clones exist either in transformed Escherichia coli strain TG1 glycerol stocks
(kept at -80°C) or as phagemid DNA preparations.
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5 of the antibody genes may be preceded by their own
manmal i an pronoter elenents direct ing high |evel
wexproednon of each of the two chains, whet her PCT/DK2004/000001
uni -directionally, bi-directionally or a tail-to-tai
corientation of transcription gassettes is used. In a
bi -directional orientation of expression, a
head-t o- head pronoter configuration can be used
(b) (RFOP ShaIy6d BRNDRA sSyleciflg Y EHeqhint Six dB&ey.i bed in details
in US Patent No. 5,789,208, which 10 is incorporated
by reference in its entirety). In a uni-directiona
Theenyitansige eequspsdseancoding therieany tisriss afthefeb pagmbdiite iwere analyzed by

RFLW%%@ Whi Bafd Qatterﬁgoétgﬁé‘d %ﬁ&“&’l < fo? ﬁ%alﬁifgqn%gaégf ﬁ'ggments

res- sion. For ConStrUCtlo
wity F'aﬁr%/ﬁglil §nd Hinbd gnpxore WRTS PEMinedi dhe different Falt Gagtetenreding se-
quepees extasitedreryndirretedtiand yasily h@tiﬁgmﬂfabléﬁfatwiﬂsl ThéhldiddtRe se-
que%@eg Q%ogmp 'H?éc' (/ ?n‘?‘dS g f?aghnlxen%s REQND FP c:ctelt %ﬁd %@g%?essﬁcgﬂresponding to

ue res
thea%“LP Ratieya W@'ﬁtf@mdetunﬂmMnnge, HMGRYeatgsltid e isequeniesrencodasl open reading
framBAERPHESsIATRY iR6 wafliRfiddsbRpadesagar ose gel, and
isolated fromthe gel using Q aQuick colunns
(Qagen). This is followed by an Xbal restriction
(c) diLIpAsdnatysis di¢lad mimaktdom@bsiden at 65C for 20 m nut es,
and colum purification of the fragnments using
i aQui ck. The frag- ments are then m xed and |i gated
The Rt aesnents pxrjessed oM theiclpase wergeanalyigd Heidg BHGAaiswhich all Fab
fradrﬁEEﬁt )N,ere?éhaﬂ&ﬁe&Iﬁ@%ﬁﬁctﬁ/hﬁt/vltﬁraﬂfaﬂf@éﬁsl &bt deréﬁﬂjnﬁﬁas monitored using

on Bkt Ea A DS X ddef P iela 1 FECaohfens o

preh@dfabdl:agg@dtsfa laomeeﬁab(fmgomtseneavzteﬂ spenifpatint with B)eir relevant anti-

gerf. N3G rourldbrdbleFrRUNERE Found .rlfm@aéﬁﬁ;\ Whiifsel4
pol ynucl eoti de ki nase (PNK) (N the enzyne is heat
i nactivated at 65C for 20 n1nutes and the fragnent is

Thd sigabagkn(ib clonés exastdy) widWlidMatlhB*aMfﬁrtnﬁHd Bichérither @%tstraiRGi& 1 glycerol

sto%pl/vh ch %r@ §§/&|V f ftIQe &1‘38& ? A e ﬁ‘m)ocjlgt?og\r? n&e’scm%rbelot ©

I mers use catl on anneal” on each si de
of the pronoter region anpllfylng every- thing except

(d) tDe8igR 0P BRoRichnaShatl dyktdrh SRR NERct aEﬂltgﬁile% iRRAoven &M Mhation.

expressi on vectors conprising pronmoters f
bi -directional and unidi- rectional, respectlvely.
TheTsve seleqied Rat- expfres'ssmgecheB (QClbrhdSLB(bl‘&StIBg Fbt tfragrabnts iofrbiiti-OVA, anti-

AP, tJP\E [Efno ARG q"fAP 9113:9 N;ﬁl a'ﬂd %Hﬁ’ LLY§)I\%Q|te' H3 ac?e%zga bg peestln% thei reactivity

expreSS|on vector can carry addi t na trans
of tha grRiEseA b IMRe MRS agra@gmhatre'ﬁyant@n%%rm é’heswa;qﬁ\eaéormed part of a

polgiidraneetsl syseiofor tésERy the éx@Fesblﬁﬁ aAa PESHUEHIH 6/sht @Bttt antibodies in

a k%%% %@B%S%O@#O%mﬁ‘i% andrgoéll Ea EF %r%/\%)rgzgg%/dpn% nu%leotlde se-
quenees/Ehe i isby/libnare s weredransferiad intoea phagemictvestar{fluslyatee iy

pSYhaXebongetelapyor der to be able to evaluate the
stability and reproducibility of the manufacturing

system a cell line expressing a polyclona
(d. pompiveiutl toemstdr ofl iklst GO framtthdo phldgeenid RedtOroOMd a vector for mammalian

exef&ERnat i on

The transfer of the genes of interest (the mini six library) from a phagemid vector to a vector
for mammalian expression was, in this example, performed by a two-step procedure. The
first step was to replace the prokaryotic promoters with a mammalian promoter cassette in a

head-to-head orientation. This step was followed by transferring the variable region of the
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5 was prepared. The polyclonal antibody conposition

was ternmed the mini six conposition. The |ibrary of
woe@desaoaci d sequences encodi ng the mni si X PCT/DK2004/000001
conposition was termed the mini six |library. (a)

Clone origin The foll owi ng segyences encoding Fab

fragnents (the genes of interest) with reactivity 10

agai nst antigens 1-6 were used in this exanple: 1.
GO adhb lﬂ)%rﬁoté%)settg E'rﬂ:l ﬁ@QoﬁﬁQMa‘BEa td BEBBFSsWENEctor as described in
de a‘? egt.e é” %}_% gntl - OVA phage displ ay
T BFRRy Al é”ﬁ% sphat ase (AP). The Fab

encodi ng fragments were selected froma nurine anti -

Th@ﬁ’eﬂj@gﬁea‘a' p?‘@ljn@éér Icéé%éfi‘é Spr?l:l'ngte‘?’ ‘A /ﬁ%mﬂ&nggNa%*?rgJ, kt%d into the

o i A4 S S or e lgon el
tindana@hinge offprahioteBsraer becatifdo aganrhsia nORMEéoRIHhHH\Vth digest was
thelaqug(? gée%%}/é‘ tf(e%Ppable-Flegvy g}%lne Qﬁ OH rggwalé%ggﬁ‘grt\ﬁgtﬁr ?]sgatée (promoter

om a nur
A /dqreppigy B) ppg H]e)ﬂonwletﬁéémnﬁrch‘alnl (Ec¢RIVNpt § fragihent) &noemtthalphagemid
vedi®NA®! thBakpaBdibe&lyorof this Fab fragment was a FVI |
F25 20 nonocl onal antibody (gift from Novo Nordi sk,
Denmar k). The DNA encodi ng the VH and com pl ete Kappa
An ekampls obthe ihdisidEallirdnsteq ok edchvaheds hiveh antadhé ASW chart in figure 4.

TthIﬁa&%@hgws E%E%Qﬁ"ﬁé{m@élb %Slre thb 'hgg\ﬁp;nat tga%pgégéﬁﬁ%ngtueﬁces of inter-

onoter cassette I nto con
est| <9§oz%ﬂqé2 PVissre prasent 6b'iﬁ‘§tﬁha%‘%m'\ﬁ/a’§c*@é HE which the ¢ﬁerehead
mabinaias pFameteo @ sétBocdretruct was IRhtedlto replaceMBk ba&ke@él.promoters using

as%é%?@ﬁgﬁéﬁgﬁaﬂgé; %§%F€ﬁ¥HQQﬁV?EP|Iflcatlon of VH and

0 'a phagem d. The
phagem d cl ones exist eit her in transforned

FroRSthieédnetrii@, EHé/ Varighle @blaél\\/IKTéﬁ%mg&dﬂ%rééhugc@qmmlr( ﬁ'\@&)réﬂ‘loter cas-

St RE ORI 000 FoPrenE ) OHPE Gty §78 VARHSBRANLD the mammalir
isoypereanaiingvestort(h8ymva20) by ¥ NotlERY tramsfer. mhe Irexitindevector

(p@ﬁ%?ﬂ%r&g&f)mer}g?t}sg @ aag@yoﬁﬁﬂ%legts (ef%f %ljﬂi? O@ﬁ?ﬂ% 1 ggtri%)dy).

ragnents were analyze
patterns obtained after digest of the PCR generated

Thd Vét@lﬁﬂ%rﬁe‘évy whdih cédigy dgakhde, 8rOmbinRfalibn Sﬂﬁr)’cﬁ@ é&%§é@te and the entire
kap )éacﬁ]alpleodm Isquf“ Edé r enetaah PE%‘F@H?C %rﬁata vgegg (t)ragg}grregmdlwdually by a

uences ex
NOW@PRM@@HS&W&QMUWW@ MemnTaien euprieesitn vestaepSyqueRit; eghich expres-

sesCdeR Of tha ddeendbiNshti¥bdy SRUBRRL $s W 8e §¥§hu§lmb%gle§nd

sequences corresponding to the RFLP pattern were
found. Furthernore, the nucl eotide sequences encoded
Thopeimdivdci pgymyazarkmeabehtainmgshabig Go1sWereedt a8 @6it RBMerol stocks.
pol ypeptides. (c) ELISA analysis of the mni six
conposi tion
For transfection into CHO FIp-In cells, the TG1 stocks were propagated individually, and after

ODgg normalization for the number of £ coli cells, the six cultures were mixed and used for
plasmid preparation. This plasmid preparation comprising the six GOIs (the mini six library)
was used for bulk transfection of mammalian cells for recombinant polyclonal protein expres-
sion,

(d.2) Mass transfer of the GOI's from phagemid vectors into vectors for mammalian expres-
sion
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10 The Fab fragnments expressed fromthe clones were

anal yzed using ELISA, in which all Fab fragnents were
wap@kpedads for reactivity with all antigens. FabCT/DK2004/000001

expression was monitored using an anti-kappa ELI SA

Al Fab fragments were tested;jn duplicate in ELISA

Al'l clones ex- pressed Fab fragments and the Fab

fragnents reacted specifically with their rel evant

Th@Bbis (tﬁl@ﬁnm S 0 Imﬁh%ﬂ'ﬂe @E«Sﬂi}’lﬁiﬁfrﬂ‘@ﬁ&tfsp Whekhiwerk MRated in
ELI SA anal yses

S
PhIGRT VR ) P URS Foyare el Rl e G QA - Mapnt-pam,
antiHHpe eardl-FVISE, @od snti<bhk$ )G hvenee trensisreet inFmasseasrniédtursyos thensix vector
corTs%cﬂsW%%&Hs%r ARnfieRah REds 6! RuIthG In PRk & lxadlstmct ex-
cl onal nodel systemwth six distinct antibodie
prelsﬂo%ﬁﬁ‘i}i?fsconbl nation. The six sel ected Fab-expr eSSI ng
cl ones (cl ones expressi ng Fab fragnents of anti - OVA,

Th@ngéperlngal %rocedl.R"annce nm ,:_IA ¥ %ssr}{angf rqOHO}Nﬁ er%rgg?d ?{jescrlbed in

aracter ze
(d. 2wt ther@ce&tmetégfe@ \Nlaabermrawﬂmnsasagaﬁ méitSl)Ni@ISr(eh@dmgtthe vari-

abléﬂ*:bb@ﬁiﬁmsﬂﬁ@lﬁ@m@|tﬁ’é‘ﬁé‘adf—@[ﬁﬁlq dP&ﬁBtePf:as@ett@th/QArﬁ&@de kappa chalns)
em f or stl n%at he gg(tgges& on and production

S t
wel S i A eaiY Bb AT uer e o B RRcHROE BRIREs on
(the mini six conposition). Al Fab fragments encodi ng
mni six |ibrary) were
Pla?ﬁfgln‘%?éérrgg%él%rﬁtt@é@”gE’Zé@r}%}g vector (illustrated by
pSymvcl 0, Figure 4A). 25 (d.1) Individual transfer of

PlabmRI Iﬁ@,lwarStlcfrf Drafélieo I@"lﬂ’@ﬂﬂa Brepefdtioh of Bifix af MRGEHOPhdgemid vectors

<W'W{F”Ha@ BB FEATRRSIee Fur Ry 7 uhvel PRAGEICE vect or

a vector for manmali an expre33| on was, in this

Pla%%rmleﬁaratﬁ)cﬁ{ﬁ Perf&%‘ilo Q%I%ﬂla\@&e%gfa?loﬁ PSR PHEGemid v@ctof]s' Wi the coding

ste was to re | ace otic pronoters
SeqgRYREI PR rﬁfi ee‘fect‘925§’§¥'fnf’%1% &f mss Keagfer senddgee f|gure 4C),
whizhireniitatin tie.exdhbrge 2F ez pragarfatid popdtddy with ansmafnalign promoter

cas%%% %t{g%e regi on of the WO 2004/ 061104
000001 49 GO 's, the pronoter cassette and
the constant kappa to the expression vector as

PIaQﬂﬁiCF‘ré&ﬁ‘Qtldrn3 ratelkab ﬂpé%hﬁéf\’preégﬁétl'oh okt l‘h@gs‘aﬁar’ls’?erfétaﬂi Esee figure

40l e At 50 B AP iR gyt B o B dppromger cas-

setem@hd ¢herreniiste ks pprychairSieri/thi oSy rdvg@so itionmboinhadiae @xrgssion vec-
toeré%ﬁ@JZ'lthﬁ@ﬁme eslpkdioh ibr ERCHRBHEOS aftf b&%ts &k $ulrlfer%'fh mouse

bacterial to manmmal 1 an. An EcoRI and Not| di gest was
I9G1¥Kbadiedt t o nove the variabl e heavy chain, the

head-t o- head pronDter cassette (pronoter A/ pr onot er
GeEgtéglﬁg ;' ?&% ?ég,rgngt é%ﬁ k%p g/%h %Ii]aas}vvld %gqgl%{?/ésl\z?%g Iin mass transfer

expression vector. An exarrpl e of the individual

TGl caRsh&e tehsBatdy wltp G?eur'gngn g.wlgnarw Butk B@ efeh%\bo%wn aHdrhfter an

overHh GeaA 80 3D BB 25 24 Sk BaMe] GREeS WgE Pked. Tn each

exfeginent 18 63ani&Mereaiekepraas érclibatad IM26 phigemats iMex¥Dliquid medium
for'4r\1i&|rmn85bt£ gPthlgec‘aﬁiﬁrteQ'\A’%?@giluted with water, denatured and used as template
in PCR. In all experiments, the variable heavy chain was amplified. Primer sequences for the

phagemid vectors (pSymvcl0-type) were:

5"-GCATTGACAGGAGGTTGAGGC-3' (SEQ ID NO 2) and
5"-GCTGCCGACCGCTGCTGCTGGTC-3' (SEQ ID NO 3)
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manmal i an pronoter cassette construct was ligated to
replace the bacterial pronoters using a Sacl/ Xhol
wo e@goenv4 t ransf er generating pSynvcl 2. Fr om t P BEDK2004/000001
construct, the variabl e heavy chai n-codi ng sequence
including the promoter cas- 1p sette and the whole of
t he kappa chai n codi ng sequence was transferred into
the manmal i an i sotype-encodi ng vector (pSynvc20) by a
PrifNefs| folG&trs WitANhdRialiaNSrorRedH chidatte VREE BFsyn{VREY MR )
expressed the nouse anti body of interest (e.g
anti-OVA 1 gGl anti body). The vari abl e heavy chaln
C OBt ECATSGATAGCAGGT MRAGEIVARISEQDON®APhed cassette and

{ ho. ST ACTERMRIREAGDy (86 7Y yepguence from each of

the six clones were tran red | d|V|duaIIy by a 20
Not |/ EcoRI transfer resulting in the manmal i an

Pri@%RIfos pSyvcze chbmdtrue@ywire2l , whi ch expres- ses each of
the GO encoded anti body sequences as nouse | gGl

anti bodi es. The six individual pSynvc2l clones

C ¥t GAANTAGCCOBTGACCAGOIS3 ' WBER IR &0 6)aemdTGL gl ycer ol

st ockfaTccRRTcTdASHRALLPNsER 1 N@? Fip-In cells, the
TGl stocks were propagatgd di]ndlv ually, and after
OD600 normalization for the nunber of E coil cells,

All POR psddXiciBUldrel HRBsteR ivgthBoxe /a8l Gnd $281 fo0dnsdie lﬂraﬂﬂf@lﬂus genoty-

pm r'ﬁ% C%S‘éét ?F raa_rtr]reﬁtlsr\)/vearlg Igl aﬂ)sgeg y?gg%fﬁgggﬁgégg?ogﬁorﬁgrlsﬁng bands were
V'SW“é?%P\eétﬁrétﬁlmﬁg rigerreimbgn otiedivisluglogenpeypesitsisamhted by the fragment
patﬁé?h )d@fe@rﬁ*r&ied FUS/‘KF@P Gor@é@%ﬁﬁ@s‘to&h@ Rumbé&: indidsal bBARE Rdpresenting

eacﬁame féﬁn% eé (%ggﬁem 'j\é%&;egg’?lﬁ'ﬁgetd o O(%(l:etsor s for

PCT/ DK2004/ 000001 50 The GA's (the mni six
(d. bé)%%@ﬁ)a‘w%l: ﬁ'ornh.’?\e !;:Jggé}grﬁ g"Q/E&tOIf gg%ﬁ’fn?z)ll’a%r Wgetspa%\grrllﬁ\m amplifica-

| ocat e hagem ectors an
tionyingk- |Cﬁ45Fe'|Sa(BNCf F@@ﬁé?ﬂ' §eatigRtpettndd, anti - AP, ant | -132m
anti-HAP, anti-FVIIIl, and anti-LYS), were transferred

o RS A R S TS g s,
COW'R'PQ oae of theisix pliagemittveckors C@'lspltlﬁmltbﬂ mitg sbolibgary Thige stocks were
édl m%ﬂ/‘icﬁrlallyp P8 %%F @DEOQ ﬂsﬁﬁa{?k%nt@retmﬁe? @PEfc%Vl the six cul-

ocedure descri bed (d. 1)
t“r%w%rm'éﬁd tfh%t“al INGRALS Rt r%saﬂrf@ap'?%mﬂﬁeoarrt% reer'rm%rnf'asmld
Pre@dlaiorf énTiedgemgtytpleelistaisution i kiee dre ahayethidiveorsiim elasdlid ®@reparation 1
wa§ He%te'ai rérgfcnﬁ'r%gorp fn ?@E&Foc%ﬁ‘@gfe‘ﬁ{ ?G?@le%%%hﬁée%uéﬂ%%p analysis.

hai ns) Were trans
Theo?“Stf"ﬁ‘é ) & tha dtierng soertveassn TS il ﬁh@’"rp inefpeiratsi ons

of the mini six library Plasmd Preparation 1 refers
e BafP Sl CREVEBntyoRotha e eetEngut Bahragey caus
mlxtwetqﬁéha/ezsseiﬁctp@ym&hmentmeaewms Waegigesied with SaclgkraisThen the
heatdotoahééld PréthbtePELREE& LMD prQ)fmo‘%éP}M Wﬁr%m&ier‘f Gk ‘ﬂ{sxs.rtg\ﬁi B{;' %gatron

Theagengfypﬁé@rrlwtgﬂﬁ Cee\Ze(cg)gg %f%%rn & prqr@%ée%%%goerm the vector was

tested in TG1 cells after transformation with DNA from the ligation step (Figure 6).

The cells were plated and grown on large (245mm x 245mm) 2x YT agar plates and the
Plasmid Preparation 2 was prepared to generate the phagemid vector now containing the

head-to-head promoter cassette (pSymvci2).



10

15

20

25

30

15 which results in the exchange of the prokaryotic

pronoters with the manmal i an pronoter cassette
wa@oeogisuiet s. Plasmid Preparation 3 refers to ap@i/agniod/000001

preparation after mass transfer step 2 (see figure

4D), which affords exchange of, the variabl e heavy

chai n, the head-to-head pronnter cas- sette, and the

conpl ete kappa chain fromthe pSynmvcl 2 to the

Frofratheeriasaiid exdphesidh QNthedtridBlethabvy Qﬁ‘x’rﬁ%‘d?ﬂg) seq%gﬂb‘é mcludlng the
ant |

e e R
vecge ysa t\’f?@f@f’%[rmt wn@ brapsfersed thtpe epetratriSymyce®eadrebdy containing
thefﬁéﬁ&aﬁtr @B%ﬁ%m-gg's d?%du§e YRi€ Thisaesfieuied cWIetchorq Q@péVrTWch vec-

brary in el ectroporation an
t“%ﬁ@??h gre ﬁ%h“ﬁé’?f‘%ﬂ%?ﬁ%%hfgixmcsedf@mdvp@weé@s full-length
moisedig@Eldunéibodied. oni es were picked. In each 25
experinment 180 col onies were picked and incubated in
96 well formats in 2xYT liquid nmediumfor 4 hours.
Theapro\9RrSramsfer ian altgroatively keepasfagined irethevinarnmatiareyector encoding an
isotypa arevéreilg aRslotds £ 6f r%Strl’EﬁcSFp&i@&sﬁ stdrﬂné:) {eltn I\Joﬁ/@éohl for transfer of the

o3P S A o 825 B SO B A s
mss{rgsynf/memrwp@y regiore: 5' - GCATTGACAGGAGGTTGAGGC- 3'  ( SEQ

ID NO 2) and 30 5'- GCTGCCGACCGCTGCTGCTGGTC-3' (SEQ | D

m@) 3% WD 2004/ 061104 PCT/ DK2004/ 000001 51 Primers for
The QIR Lon T 9e P AR ARSI T apP B Hietne YA akle heaveihain coding sequence, the

pro(rpSymasdePtetappgahe whble k%Tm%E&'@mrrﬁo tHeSE@rdsBlon vector
waé\Qséaj ?anst%ng%ﬁ%%g%w-r%%g sec%§§ 99 tl%nNPep eFlgure 7). Cells

constructs

Priners
werig: pl@gﬁ%@%@@@m) %xgg@gappms@nda?ﬁjsmld Preparation 3 was
prepareGTEHCT TR Theé\lariabld raban 0Pt LioMtd arB@Roressed in the

Conpé’x?%gtrﬁouv\@n%qem argt%%ggﬁgvm t héﬁbgt h Nalll and Hnfl to

re una The di gestion
fragnents were analyzed by agarose gel el ectrophoresis

Theaflﬂsbnaa%amroﬁ 3 ¥nHéAlsed 88 thY bEkBFars n{()a ﬂ‘l @‘Q'n rﬁnﬁllan cells to gene-

i ndi vi dual genotypes rese
ratg 5‘“9‘:{?131%’!“31?6"%?'?@ H“aaé‘iaé‘i“ﬁ'm &efl e @FL@OE@W@%%}‘F&@% gntibody
exprdssionunber of individual colonies representing each
of the six antibodies anong the total nunber of picked
colonies. (d.2a) Mss transfer fromthe phagenid
Thafggylisrofithe Bapsntrarglerdrony s ptagamicyecBiiAo anpidtyiecencoding mammal-

ian lvBct& afﬁé}/Fl))N/-Cﬁhblﬁlcéttlcykpmé‘_i @bl @éf@'sh&hé‘cﬁmapﬁ vﬁ@tdagsqiﬁle -{cbgbtam a bal-
A Bt b e LA g
a“dt rhe<e§ |(Bda5§mlag’e¢nadatwedt, Grosire B Jhe sixtdongirades aftieniexchiage of promoter
caséé'téér @l’a)émldThl%p%QGrI@ g 6) @E %ﬂ%@taﬂg %?tjtl}é ‘H'E@l er?uSQQQGl iso-

0 nornallza ion"for_ the nu
typ?-ﬁgc%dllqg ¥egfor (Plasmid Preparation 3, Figure 7), were all detectable at comparable

levels.

(d.2b) Mass transfer from a phagemid vector to a vector for mammalian expression without
DNA amplification in E. coli after the Plasmid Preparation 1 step (one-step amplification
method)

DNA from the Plasmid Preparation 1 (here was used 25 pg) comprising the polyclonal

phagemid vector (pSymvc10) expressing an equal mixture of the six selected Fab fragment

" genotypes was digested with Sacl/Xhol for exchange of promoters. The Sacl/Xhol vector

fragment was purified and ligated with the head-to-head promoter cassette (CMV pro-
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tures were m xed in equal anmounts and used for plasmd

preparation resulting in Plasmd Preparation 1. The
w@eovayped di stributi on of the six phagem d vecPOr/BKR0V4/000001

Plasm d Preparation 1 was tested by transformation

into el ectroconpetent TGL cel %35 and subsequent RFLP

anal ysis. 20 The distribution™of the different

genotypes in TGl cells is shown in Figure 5. The

mo?é@ﬁﬁ@\ﬂpr%ﬁ%@&‘) AL PR & ﬂ?gmBﬂa?s W%(y&lp@ﬁ@tlmm% any amplifica-

t t
tofy PO B G VR Ry T BBt g stopens Yt Wes bty pRfor cutting
outSdoe IwWhdieodegiomvéth ﬂhheranbtﬁade&w—dhamobrpod]nmtmumwﬁ;&tddewg the pro-

m&g\@és&rt@%'decﬁé Mﬁ’tﬁ\é %E% % g s@ Gl ﬂo?ythklp?ﬁ%énq B-vector for

enoté&e di stri evetors a
maﬁ? Hﬁﬁ%f%rr'” %M%@refor ﬂ*affma'@@@mrresm Atsr figatingdhe fYotf(tiroRI fragment

encrfalirigSthafvhl&a‘blé h&’i@fcﬁélﬁﬁtﬁecﬁﬁoh‘\foﬁeh chdNbté éﬁdflrtﬁehéépbb @Rdih o a mouse

Ig(rslt grpco gg/% Eor @SZ ﬁn’?ﬁ %lx e%prrve\gsrle eecl"fl gglcgr%greﬁses tﬁe variable region
of Weé@mq{E crdegieneatin Hre @nigxs Ofolmep@r T@éﬁltf@ll tpoatbrantibodibewas obtained.
Th@eﬁ‘gﬁdﬁt%n\ﬁ?@ﬁ@@x@@%l&%ﬂir@ MOsttdi€d iB@d=110- head

pronoter cassette (pSynvcl2). WO 2004/ 61104

PCT/ DK2004/ 000001 52 Fromthe Plasm d Preparation 2,
Aftehihevaass dlEnefeh essuiting hathe mroshiotey esémmga aetheivectot dhdgransfer of the
nuEIMIdeQE&)u"@\tcgg erﬁﬂaiﬁsttltufvﬂ%‘glehﬁb%vﬁg ethg Vec(?t@r g%gétga and the com-

sequence was cut romt
P'eﬂ?o%qnpaeaw P geecton fier emamstian ?@ﬂeﬁsmnot% c{r%eb@ron of genotypes was
testaﬂ;snwa%@armhbeadyene@kamm mgsmiti MSNC tHeSHeddHd IIgRBbMEep. Cells were

resul.t ed L col |l ection
P SRS 2B e 2P A SR Lo B e o s
dotrlté‘gmsﬁst@rl/ ligatiors Phasrgis l%semaédtlcahwaﬂo@“@yarcﬂ évestoragSymvc21, in which the

varidtid rdgPndf fihe R ERARed aekx fé%!;&ﬂ?“tﬁ@coﬁf&@ OPHUTQJE £JG1 antibodies, cor-
trapsfer_can Iter ati or e

BRI VR PEreEtteod a%éﬁfa 5 SEPe SR 14 gt cells after
trapsfommnation witsthe iptesimich prdpgresion Sbar thie pgesstaphariaificdtienaRethod is shown
in fiQiretsl ansfer of the DNA of interest to the mammalian

vector and then Sacl/Xhol restriction digest fragment

for 10 insertion of the pronoter region. The
Theél bisd-Etiep @i plificatibn getpdd pemt aftcdtcd §oﬁhﬁ?é3§cﬁérhblﬁ@ drhéhg the heavy and

Iigl%acmaﬂ?krgmgtﬁlgv&l%%\?%’l@&r?q‘jlsenc%enc g'{fgsﬂu e SOCW ﬁl&géegn%oﬂaetwgeof undesired
ligatiop pPredustse hick ¢ oermedly ootittedrdringezmplficiiont in &reofiorewevgr, if such

scrgl%llrﬁ‘geédcﬁrs\/\fa ts&eah\iﬁg Etepriah be ivRsRBsl {0 datiledRasi®itient clonal diver-
ure. 725 Cells were plated on large (245 mm x 245

s'tnﬁ)ng? Qraipe agar plates and Plasmid Preparation 3 was 15
prepared (pSymvc2l), in which the variable region of

(d. E&e Dﬁ*é&% tengﬁgﬁorﬁ%ﬁg%maﬁ%%ﬁ 'fan?weh%FﬂrSRmeg)éE h%fn

nouse 1 gGlL anti r anewor asmd Prep ratl on
3 can be used for the bulk transfection of manmali an

The& piddctiffong aﬂaeplas’rﬁﬂ %r@pai‘ﬁﬁﬂﬂ’@f ﬂ@%mpﬂk ﬁBﬁaW]ﬁbm elther the two-step

aectu f.or.. reconbi nan
oAb ey E8eisiap M5 s RERY Sobpe P a7 o tansrec
mammm@fl @reHSf in chtﬂkt foe rqshagimantdpahedinat antipody expression.
i sot ype-encodi ng mamal -

(d.3) Testing of the Transfected Mammalian Cells

The known antibody combination of the mini six polyclonal model system can be used to test
and ensure that the mass transfer and transfection into mammalian cells occur in a way that
maintains the clonal diversity and without introducing bias in the composition of the antibody

variable sequence genotypes during transfection and subsequent culturing. The methods by
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ian vector after DNA anplification in E. co/i cells
showed that it was possible to obtain a bal- anced
wale@iostat i on of the six vector constructs afteeT/DReY04/000001
had been propagated individually and m xed (Pl asm d
Preparation 1, Figure 5). The.six constructs, after
exchange of pronoter cassette (Plasmd Preparation 2,
Figure 6) as well as after insertion into a nouse |1gGlL

which@he& geddtfic E‘d’iﬁﬁﬁjs:it{dﬂdvv ?%E ;ﬁ{otr)ll(tale@ftmo@gﬁ)&ﬁ R értdc'éﬁg oglamsass transfer,
a et ec e a \Y
bu{?&%ﬁ%ﬂ%&ﬁf PRSP FRRRTO T REG SR Rt Eq“oww

vect or for mammalian expression w thout
i after the Plasm d Preparation
Eér&ﬁﬁ &%olaﬂegclo | fication nethod) 30 DNA from

PchPea’F&I'ﬁé,Sn‘i’fd“ql’Y Q%F&”P%n 1 (here was used 25 pg)

- ECTBASTitEé pabdlibe miby@;t enalre phagem d vect olr (psxéméchO)
xpres ua e six selected Fa

I*% ngec r{)m%tré of ﬁwae roduce§ aaglgoagltnélépuv'ﬁet h Sacl/Xhol for
- TesohaAgR Obfhep‘ﬁ@m eerapositipa obdled gexioolic sesiwenges ahd agRitexpressing
the\@FelRHf hddvp@namghd digpsed Wi th the head-t o- head

pronoter cassette (CW pro WO 2004/ 061104

PCT/ DK2004/ 000001 53 noter/MPSV pronoter). After the
Deeixtidsr&ng ehea@ermymmd:cmmmswioh arddupet dwingi thg transfection process, should

théﬁi‘/rml:urf L&ia bE Ich%'ed anll(o\%%i ﬁl’tﬁéq&gﬁ;ﬁ%{' NE §Y‘lt8§jl%ﬁgt i deSC{ibed in the

cassefte was di ges or ¢
defafed dproTiREiandlisdiet fikeln te frase RFabigmewhriNgNEhBPSH cell line pre-designed
foresne @gedific .aegg;&ﬁme HowaadrLifl cétgbd Behtfiled mrmt/a{etga asw sl 6selection
agzﬂﬁgz HIH.J%S@%CQC Jﬁ% a Crr(}r%gcgloear Eﬁ)ﬁg% no%afc' f rtg?msi% ggpecific loca-
tloﬁ)a'i'?ﬁ’abﬁ dﬁn%mmu@w@w audritisies pf B¥AI g, tlh@/mbcqlls FdeRIperforming

trahéra@BRANtith Qﬁ&g&hm%etcnfbt %@V%((ﬁb:’eﬁ?s \Wﬁ&yb(erlfdr}:?ag@] atrérﬁgﬁectlon by electro-
er ca and the kappa
PR A o8 R b Be Seq pS QDR sCrtfe b ALBS Ay at pform known

to mUcﬂavmpleésrsreedcbmmtegnatlabl e region of the six
sel ected clones in the context of nouse 1gGL full
length anti bodi es was obtained. The conposition of
Singlf & rawlpiple drperigtigescewride of the|nigdeggrad tergerpigriwdl be elipgnated by
neé’d‘ttvﬁ lselebl@®nBEG UEE &mséeﬁctdbﬁasmbmeﬂ Gnlli e pragerR iRt Rhome without a
an vect or and

prom %ere % Cgsstargncgo u§, rgaelgpiis aﬂf) esE é%\f(}n‘tlﬁgefgﬁatlc{nheé/ents d% not survive
thmp@m@a@sette and the com plete kappa chain into
a vector for mammalian expression, the distribution of
enot l];Jes was tested by transformation of TGL cells
Tr Siorlm%| S OAYIRT MR’ HECH RISV ans Bfihe reqembination eygite occurs at
theptasget ditowill aurgee (Rdelarox pdé&ssipwevel;Tthagasbapliiat eSthBigpe of mul-

tip |Me§rsa%lq§‘7 Fre%?‘@l[n@ Ig\P 'ﬂLs é %w%éldd péfgre lead to mlnlméll scrambling of

R)/Cgetm igatio asm rep aré I on Was

the RRAYIBR! prafati-d2irther, begiise ﬁhqrhévou{ﬂd?q Hote wea.o@?ﬁr@fon@ﬁencodmg

thess;a)me:&ea@asmamtq@wnes@ecbm reveh e s@@atc@kbre@&om@w Ita@&,crambnng
t 0 a

or -
er ANt bepes 00 aphioRE N AR TBHRRElY o Fed e ioned prevt
ougly.ttee prabahifityf Qfmmpnconte@/ratthntch@ bplr@c!medj by resiyaina ttiequantity of DNA
usdd Ahd hRtyae- step anplification nmethod is shown in
Figure 8

The least likely event is a multiple tandem integration at the target site. Using the Flp recom-
binase system described here, this type of event will be rare because the excision activity
from the chromosome is significantly higher than the integration activity. However, should

tandem integration occur at an unacceptably high frequency, the Flp system can be ex-
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20 The one-step anplification nmethod m ght introduce

sone scranbling anong the heavy and |[|ight chains from
wo b@4®6M0dFab encodi ng sequences resul ting fronmP¢hBK2004/000001

generation of undesired ligation products, which are

normal ly omtted during anpllggcatlon in E. coii

However, if such scranbling Occurs, a screening step

can be introduced to ensure that sufficient clona

chatig¥€¥or o‘fnf_tlry whigh BBy ﬁhgﬂ@@op@lﬁs&g%s?;{él);sxl@br(%t for ex?mple WO
ecC ian cells ol I ow ng pronD er
99}&%3%;@%“3‘?{8&3 bdcfﬁgfr!a”fcfabm the plasnid preparations of

the mini six library fromeither the two- step
(e)a&y't%glbﬁgt{ %& - ecth'f%g aﬁ%b%%%gﬁs%ﬁar{@mﬁ ﬂ:étﬁ:ﬂtlh %n“ﬁglggdcells
bul k for reconbi nant polyclonal antibody expression.

GefhiéraiB) in be&dr tBtgnlﬁlf'nliéW\ﬁhr-EbFérb?f)lﬁéﬁa@Qn Mi@é'mﬂ ik @Pefg%blesto FRegrate each
own_ an
PSR T R ooty B B A AR R S U pdirarihigeo o east 100,

pregersioly d 00hatd trivet prefsredrishosifOep0 aeld. Amalysibealtaelh fine ndrdaining a large

numllﬁcﬁ\ﬂd&%ﬁlcél% é?(foFééEmb @h@sé“@é’be‘ fﬂ)r al BB % étggﬁically expected
di versit Wi t hout 1 ntroducin I as | e

to E@oﬁﬁ%@f pensRd 8Y d¥fﬁ°-éer§ﬁf InRsalferalign rafss af @8&1@@%’6@"5 and have reduced
posghiing phleiss thuthe figalt potyehelcirb@inm emipbsitibsequent

cul turing. The methods by WO 2004/ 061104

PCT/ DK2004/ 000001 54 which the genotypic conposition
Furiher} it [righidisi ancrdvantere sugititr a hamopensers Boshicelhdingsfor the expression.

Thik lc@f 6& 8Fhieveld WyksubcMGAGE Ihes &N (ﬂné@ﬂ"&&'o't?d%f&ﬁ&ﬁ et MBcess is de-
sequenC|ng of

SuﬁggVbﬁggkgigﬂgbmgmdﬂﬂﬁp%#3W§§l§ of individual clones
5 - ELISA of the produced anti body m xture - Mass
r;:%%&wngrrﬁ;égryesqﬁ whith fe&eéi%%dcoﬂ%t P%Q%raww fnal cdrAPSRIbN of the

|ve co osition o
Pol¥elonfb REAYN RRRAUGRIIA RegonEelsdhly IntrRdudng qreanéh%'b'ﬁ &pgcripggnal control
eleh”ieghhtcchﬁid?@re@amh gédtonSatférnd. mlt@lﬂélﬂ‘tdylbibl’é doatiplosiérheMB include, for

ex%rﬁ[slg oéjéj?gtdong&ﬁ B ogge%creapﬁpglﬁt - andon? ?%’ene ychd(lnvltrogen,

occur, COU egra |on or
Ca"r\ﬁlnatﬂn Me Th?ﬂeetgarrﬁm@lonﬂlscwéb%wabé@ inguce@ at a@ép@rpb@aie time point

(e.6ShER laiéhﬁubtl bt céll§ |srmt|y ékd@zﬂhad)tte nﬁzﬁMﬁ& an{yoé}bﬁ%t R %fbfs due to

0S ce for site-s | C
il Sreon g pa e b B oBUTC B pisPTIsa PR was not per
formnad iwithysuolf comines ele@ehtsct i on  agai nst integration in a

random genom c | ocation (a |location other than the

site-specific | oca- t|on may be done using very | ow
AftgIAPRSRTIRS thershpRgiected GOI rsz@/t & Phagamid vaHentogbe MAMTARN expres-
siod Yedtomnaities indwvidwidlly fas ldegeibed irafd. Neoraly Mas2@fakefér @edksiribed in

(d. %@Iqe R}%h{ng)%%?plle%s%}?f ec%r% %réjé/seﬁlfglpgrgnsfecpgr ?g g%ot spot in a CHO-

grated na
F'Pshf)p?él* 608 PedsiRGpitg- S%Cﬁ@ﬁ@fﬁﬁﬁbmforteesp@éﬂmtw élﬁmre,ctfaahbodles as
dedcaibétopaIbwt egration. Single or nultiple integrations
outside of the pre-designed target site will be
el i m nat ed by
For the individually transferred GOI (d.1), plasmid DNA’s were propagated individually and

used for individual transfection into CHO Flp-In cells or the TG1 stocks were propagated indi-
vidually, and after ODgq, normalization for numbers of E. coli cells, the six cultures were
mixed and used for plasmid preparation. This plasmid preparation containing the six genes of
interest was used for bulk transfection of mammalian cells for recombinant polyclonal anti-
body expression.
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negati ve sel ection, because the selectable marker wl|

be present in the genone wi thout a 20 pronoter or a
wa@t@nmeaoedon. Thus, recipients of these randonmPCT/DK2004/000001

integration events do not survive the selection

process. Transformants havingzgrultiple integrations

where one of the reconblnatlon events occurs at the

target site will survive the selection process;

For@@eVRE trahérerrpd aald.bh debe) bﬂbﬁncﬁ ¥i&s Qfe StHer tr'{ath’le&ed into CHO-

tegratio s eyent woul

Fip s 8Pl n KU (peem el brafm R S Grecashia o the procedure de-
scripet yre (bPmbr ¢t bt @idthefrusedhier pulbgcaateetidsrher e woul d be

100 to 1000 other clones encoding the sane

reconbi nant pol ycl onal protein, even if ectopic
(6. DY ReUEh is high, the scranbling effect would be

| ess than about 1% f nultlple i ntegrations occurred.

t evi - ousl b|||t of ecto

T“‘AS—”%FP P ol g idiet el RN rrBeestif v oF-12 me-
d‘UD\IA”t (Fhe dddlition pfeglntetrie(2 BM) 'ﬁh@ FC2450%) akelg0 gy/entZedsn (Invitro-

gen?l daHbBddp R tF’éF‘gl%IEulerﬁSr@]te'c@ps Rbrel 4y g achal gg‘.r B%FI &nd split according
recont. bi nase Sy st em descr | a/

to PR QetisEs GG GelowesE SFolfbe tk b e e esiimaingrmedium ad-
ditiaest werietfrom fSibom t he chronmosone is significantly higher
than the integration activity. However, should tandem
integrati on occur at an unacceptably hlgh frequency,
Thig gell |F]e|g§t§3}gﬁ>§?fﬁisgﬁ thedagdc Zeguip 5PN EENE,04ndering the cells resistant to the

antBictic[A6360 44 %Qgégﬁe e L@Bﬁ‘@l@-@pécﬂ’g: lﬁePﬁ'éQra'tlen Whi ‘F&e@ﬂl néwill be lost.
Thegéfqg g@gg pay su?:%e 6%% actfzagglyﬁeé?rgp gﬁﬁ%’) Tar?%t)(F%@gl)@sgn%ﬁre thus ready

to hgf usel @S@pit qfil dine frartsitarsiretediindsgriatiok hpuse afdhi Fipalini systetmn(Invitro-
gerlfeANBddgaparel | s Generally in order to mnimze

vari abl e proliferation rates, it is preferable to

integrate each 5 specific GO (in this case each
(e.2)tansfeltiah offeHDexrllof the mini six library) into at

| east 100, preferably 1000 and nost preferred into

10000 cells. A polyclonal cell line containing a |arge
Tissygrebbvregriates With ibvells weee Inoceated edihi 16 xt 198 Coignfelp-BDkells/ well, and

mcdlfa@é’d @/N att j’D@C(,E@ %S0 §| $ra§§f€&t'|o$1t dfci:ﬁééeyceﬁg(ﬂ%f)&%rmte@ t@s@mg different

ss. i nfl.ue es in proliferation ra es
transf e o Del MG E e HATEch LIFGEBHNS BodRaTREAIRg pfor Lipofec-
tAMINE 2000 ((Gibch ) en:abrdpmlty¢h®nahuﬂacmtrarsnnsmnﬂﬁm Th €His extdbnple, Lipo-
fecEMfl\FEIWOO“"‘ \R/asnl]JQHtas Ql%n%c%\/%%&gﬁ%ﬁégl €05 W&y a% befolrﬁ the transfec-

honbgeneous host cell 11 ne press
tion, gKPEENHRIY; BOWRIKYICsEiR-IR c8l W@’etsﬁ%dWﬁtdeé@qudlalbﬁ\ée and incubated
O/Noati I°C Y & Yor@sf aetls anh an 859 PY0RE Tonfl TenEeweRCiseD €6 th8 co-transfec-
tiort € paragraph regarding clonal diversity. For
polyclonal libraries in which further bias control is

desirable, the final conposition of the polyclona
TwPRBEE With RROMUEK NG @BntBRtsGARE hRlphRd: by i ntroducing an

i nduci bl e transcriptional control 15 elenment into the

expression vector platform Suitable inducible contro
Tubelle@ehiig of arcindtieiuafl expresmieesor Bith Tl desdrbkfl i{ BDL) (e.q.,

pSyﬁW&f \N‘?tﬂ‘iﬁ/A) El—r %giilg' rﬁg&zﬁ}(g %reggnda |g§1eofe|§y&£{4§ Q% R:Lflsm'd expressing

nV|tro% PR oY i
rec%’\?\ﬁ"t‘%%‘?e:é PIeTe e RRSH! é&pt'ﬁwﬁaﬁﬁ opEPegrslotfitieesdoi nt

Tube 2: 7.5 pl LipofectAMINE 2000™ was added to 250 pl Optimem (1.5 ml Eppendorf tubes)

and incubated at room temperature (RT) for 5 min.
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(e.g., when the pool of cells is fully expanded) to

mnimze any proliferation bias due to wvariation in
W@eoe/0eMps essi on or the protein product. The pPEEBRR004/000001

experiment was not per- 20 formed with such contro

el enents. After transferring ye six selected GO from

t he phagem d vector to the ma | ian expres- sion

vectors, either individually as described in (d.1) or
Th@h’orﬁ‘@i&%f kRS (W8S taRsrafSFtd 88 1ifBliowed -b)incdbBEoTRERYok 36 min.

expression vectors were used for transfection into a

hot spot in a CHO Flp-In cell.line by using-
The DNa-Lgpeadtdrhidie icoin@@kéed e tfagllsfeﬁééﬁ gegrsébw'glst\hm &% aﬁcording to the

es as 25 describe el ow. For the

nmﬂh%EﬂP%- ﬁg}&$?§%sferred & (d.1), plasmd DNA's were

pr opagat ed |nd|V|duaIIy and used for individua

AftbrF @mf@etcbnmwér@tdatééhga ) 9'y||3§in Cs%i ¢ @1 waﬁmstlsﬂteatteglﬁszs flask and

a e nd D60

to 151 el PRt ros Colinasts b Rpsnttuedeit by & 20 hen 4i10% Fes + 2
MM HA uieei evweediumnikte@b gl Hygreohy Eio 1B/l as salettipn ppssariel on.

This plasm d preparation containing the six genes of

30 interest was used for bulk transfection of
(e-Fhpetagtiondf sig-sredfisrinteatan kA Ndaa -l Vo Beopftiransfacted qslely

expression. WO 2004/ 061104 PCT/ DK2004/ 000001 56 For

he ma nsferred GO. (d. or DNA's

el B Rt AT PRI RIS RE B R aip 20 Hree Wedks, n ths
periadptell$ etk w@figsimgravenedltq Pidagmwith Rew paadatn oentding the same concen-
traB&F 6 s@\é&gn Qgérﬂeﬂ@ élﬁ'\ﬁle%%og%f cén%f.h l?ﬁéj'rng f(a?k 2 Q%eeltrll dishes

a
W%?%t%ﬁh@d @Y*W@Sw'ﬁ(b 2 At getribuEie t°|T-ﬂae9k§ r%fwftwg%ﬂpagat'on under
theGetolvs baethfioed) se\m:ﬂom’rardstlae.r&dne singlamoneswe préeddusing so-called

clo%glgilkgjgrs?qg'nyh%rbeﬂf Léﬁt W:J]rﬁ awe"%insféggan @accordmg to

thesmpthed, P?iﬁﬂ.bﬁ@ in ¢dhi, e@qi Frénsﬁferr%ﬂ Berereels By Popygrtion aad @se in ex-
presgibm tevaicstadied.ng to manufacturer's instructions. Cells
were grown at 5% C02, 37C. Medi um and nedi um ad-
ditives were from G bco. 10 This cell line stably
Eadhqmobsfsesdis pheinglaclonZe dbatrwdsussistanigertbe threstthdd Hygrotilyein B concen-

trafi&i, \Was'sEBs ey §rBwh i€ cordehdY iRle-GelfFI9s NrepRited in Petrl dishes, T-25,
resi st ance t hat upon site-specific |ntegrat|on of

T-50; Tgih/ Y EFRES R Feingesnegkte e Rldd HYOTEMER BN %egleﬁa@t—?nt'a"v
grovdmycadit rédvhedBpYReafudiica at TaMtisEae geituré ABSKs, sialsef eadtdcell line were

fro%neantd §reﬁ¢r?g(¥md H-t)ro gtl 6@9 f@ecéngSt cell line for

rected 1 nteg by use of the Flp-lIn system
(InV|tro- gen, Carlsbad CA). 15 (e.2) Transfection of

ForQ'Fﬂﬂsﬁééhbﬁ W-Eh%SH&tlﬁé‘ lot Hl'é@mﬁlls @Bﬁ%lnmgtthe @lx@nle§of*’\ﬁfe$est (the mini six

at e .0 x 105
tore e el e e a2 darelet FURBGF of fagd, mived and
usaﬁef’pr 8 pekyslopdrilasmie drepesitiom gordainingritbe six denenelfisterésbrA transfection

prd&géd?@@&ng\m Sl NgmES ghﬁ@%f (h'g%gtfa'lts P 188LdNBdMbove was carried

Po ect neTM or Lipof
out, producing a recomblnant polyclonal cell line expressing a mixture of the six distinct anti-

bodies.

The six cell lines expressing individual members of the selected antibodies and the cell line
expressing the mixture of the six distinct antibodies were during cultivation and propagation
tested for antibody production by antigen-specific ELISA.

(f) Monitoring the composition of a polyclonal cell line expressing six distinct antibodies of
known combination
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t AM NE 20007M (G bco) according to the manufacturer's
instructions. In this exanple, Lipo 20 fecAM NE 2000TM
worm406d04 as transfection reagent. Briefly, onPtheKd@g000001

before the transfec- tion, exponentially grow ng

CHO Flp-1n cells were seeded descri bed above and
incubated O'Nat 37C/ 5 % . VWlls with an 85-95 %
cell confluence were used for the co-transfec- tion.

By E@ﬁ’erﬁﬁ{mjﬁ miktliFe §fMBe E&'sle@@deﬂ @eﬁéﬁﬁfﬁﬁﬂeﬁes‘é\@lf&tw %F@(’bﬁ‘é}.smn vectors
|
roeq OBy e el gt biarencn iR SR Fhal s nmgoivclonai

celHing. exprygsinp Gidigtancnantibopiee pas genavatedf pOGA4) a
pI asm d expr essi ng reconbl nase Fl p) were added to 250
&E’ Eppendorf tubes). Tube 2: 7.5 pl
ThiF%Ufnedfﬁ&l\?P' echeowﬂwgn 1ish wenetyps diskibutiph ansipdy expression and
proifer&tpeateriert Besrd. RA3ditd AreulRadrddd akiohwoom t enper at ur e
(RT) for 5 min. WD 2004/ 061104 PCT/ DK2004/ 000001 57
The content of tube 2 was transferred to tube 1
(f. P)cbdnotwed d‘n;}zribu’ﬂoummmx a¢led®gd feres 20 im@nast in T®-Fip-In cells trans-
feckAVIt BRI BLEATHAS aFRIER NS £, rjfd'rﬁ'lgﬁfe@rrﬁ&gjré Bf Ldwe.
wells with cells accordlngtotﬁ manuf acturer's
instructions. After 24 h, the cells were detached by
Thé pylpdornl CEPHRIB-16 ﬂ:eIBI)nea/(Mi; ey Binidel whe dhd eenasquélﬁuohlcmaiéd to 10

cel%q-ﬁl ngetagcmlgt% M?etl%erﬁgeﬁfe@et§ 6%]‘,‘1@? Iléyo%%,‘\ﬂq ter{] Qé plates Ap-
proxingately 29 dwys Fabeli wellswvith sioolg geltpniag grederdentifier) by migsoscopy. Wells with
singlelcBhied Weps wswam i esé)anéﬁebectvb@n wab aabécﬁ'P%@&C\JvéHeanubated at

o2 3 TS o o S T or e

weps ed i @5 fib@neSkep RE-PCRr(Q@gar)ekish then‘otldwmg ppeersod cel | s
were refreshed every 2 to 4 days with new nedi um
containing the same concen- 10 tration of selecting
R TAATRECSGTTRATRGSE0BISBR 1A © A the T-25 11 ask
anst-greTeeACTCTEASE oNeF ¥ (SE) as vedz)by trypsin, split
(1:6) and distributed to T-flasks for further
propagati on under the above nentioned sel ection

RFIgY wasspartormss weing iHirgT andcNigHe on e nkofpRICRER| iixisiasgn 15 pl reactions

tha® WeF@’nE@&iatecP!ato.’f‘? Xof ¥ HoDLERRY difERBhiFRgnfRRtd Wer@'v%ﬂlgﬁzed using
cont ai nj n% the transfectants gener ate accord

a93TRZE IR CIFOTORIS RS TohRIve by BB ptainipgofithe gek dps ean %Y)"en%W'bUt'O” of
cellsgrdduchgrangir Opagartti-ap, anidp,us entl-rHAeP),(antlSVII[ efidli a0E- lYSWeds followed

overlhie FO%X% ?@%Hd lftﬁpzrarcfs%%%l%p&%?%h@ £y clones, that was

resistant ot e resh In B concen-
tration, was subsequently grown to confluence in

(f.D-eredA ofpiaﬁtp@& dern@@clj ﬁrbﬁldCHleBeltnrdelI§*tr§ﬁb¢§0te&|_w@§ the PJladiid prepara-
fI asks 0 ?{rqe BF@ Lve medi um pl us
t'or}l—lﬁ'ﬁw °°E§'°rW|gﬁ 833’685% & Yrowing cells

reached 80% confluence in T80 tissue culture fl asks,

Thé/bd?\{/ccto%f Cﬁ@cﬁp ?ﬁkéu Ilirﬁen(% Wa@ tR}BstE?& ng §@5j10‘3tc8ﬁse\geljerblated in T-75

urd nitrog nsfectio
f'a%sm kelgritith 1;9°/a§ﬁ$ ds? Euht 5!%%@6@!36 9§P %9 dj@a@@w&fn Medlum was
chdangk@eest day BRd at ddy 3kXpernatants were selected for ELISA. Antigens, (B2-micro-

globulin (a gift from University of Copenhagen), alkaline phosphatase (Sigma), ovalbumin
(Sigma), factor VIII (a gift from Novo Nordisk, Denmark), hen egg white lysozyme (Sigma),
and haptoglobin (Sigma)) were diluted in 50 mM carbonate buffer to 10 ug/ml. ELISA plates
were coated with antigen (50 pl to each well) and incubated O/N at 4 °C. Wells were washed
4 times with washing buffer (1x PBS/0.05% Tween 20) and blocked for 1 hour with 2% skim
milk powder in washing buffer (100 pl to each well). 50 pl samples were added to the wells
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l'ibrary), the six individual cultures were normalized

at OD600 for nunbers of E. coil, mxed and wused for a
w@elogobamal plasm d preparati on contai ni ng t hePGI/RK2004/000001

genes of interest. A transfection procedure using 7.5

times as nuch of the reagents and cells described

above was carried 25 out, pr ogum ng a reconbi nant

pol yclonal cell Iine expressing a mxture of the six

andj;!)l§1.teb rm:hb@cea For 1b|%ur%§ RT./PI8teS 'w?ér&ﬁlaiheh'él&%‘hd%é@cfrﬁﬁ aﬂﬂlbodles (Goat

f the sel ected ant
antlc o4 fadm ety RIOTAD Fore carss BF LIRET Gigve BY o gsh. The
ELISA twab aldvespederith TUB isuigstiatd (S0vidtin eachavedl, pABQEJ&D0dfor 5 min and
rea%t‘?o?%%gopfgga F?BE&.P&% &Pi WH%U oﬂaé& V\%Pé fe%@ miﬁ‘%ﬁf‘a'tély Gt 450 nm. Data

osi Tl on
derp@}spr@p@g]axpreﬁqn qf.aﬁél@(%'.be@g$ ﬁfg'n%r%tm lypatag glerived on day 34 post-
tramdfiddtiom NithTh® hixtk ROVIExp AIRBIbM @b dtord NEDREDHeQHd ddhes of interest is
shol\:/)v(r?% lpggl%r 04(5 390&%}6 be5 8 t%g tt%‘%’%?ﬁ:é‘%h n(‘:I"ati‘ril é)gés)é%ted in nguﬁehfo is derived
SI X 'S enes I nteres
frompesix @b'ffsrenf mtlg@me@&c Dbk aﬁsaaﬂsiﬁém%ﬁ regyiings are not directly com-

par%blE@n %9%@'0? hﬁtlﬂoﬂ‘y%%tﬂttvon into CHO-Flp-In cells, a
pol ycl onal l'ine expressing six distinct

anti bodi es vvas gener ated. The cell line was foll owed
Antfhorly 8dprdsgien lemelsivecdhfugdnotngiezed ibg tantitkappaenat &ntdAbo ghpols of CHO-

Flpaé F&El‘?s%ér%%c?%‘igutt?e%rhgh%\fl ﬁﬂeﬂtdd(irbr {?é @(tﬁ\%rﬁ thbik @ rhe result is

sults are Cri
shoyyngip FigYERS ‘dn TBIE shaws Hak thespritbpdy eﬁ%ﬂ%@”dﬁvqlﬁ?r@rfémpafaﬁ”e among
theGhi ittty tFareRictesl dell anss (elFatced ling tlanire@ephan ﬂihdantl -B,m encoding

vet.gr & nge%%soanc frﬁﬁpoarlr%lgl% gf“%&dqug B l I é’req%refrg t)c(Jtauce‘ﬁ Ilne transfected with a
veatenyanspding enmh-éﬁ @ntlb@yé elhe tem pecws pbeH@; Hlmire@f:llﬁ érame‘ected with indi-

vidG813SH ElusedBE@HcbRlse tROdIvVIRRT Eaitinad sfeehdt@dril Qi @8R Ringle clones,
en 96-wel| plates. Ap- 10

b”tp‘?'°81§|°rqtr§{°8ﬁ/a‘°1€esﬁ%\§&d"f‘§t%r well's with single col onies

were identified by mcroscopy. Wlls with single

(g)}&hgg%igéﬁ ﬁpﬁ%%hg\@;ﬂg@%e},g in PBS and 50 | water was

ates were i ncubated at 80 C for 10 min and
| ysates were transferred to another 96-well plate. Ten

FirdtlyOfheb& 8vdIiy:RRNE $testsR beprds@dation of 2hdpolfdealigPinfHe PeRufacturing
sysge% 05w A%%%iﬁ%\_@%engf %%Lé{?z%aﬁzﬁs&f infarest f:[%m the mini six li-
braby (BTG W'QV@A@B‘FFEA@'CGBZW( SEM-HAD, RAi-FYIIRRNE andisLYS) from
phdRhfi®{E®sts lt‘r%b 'ﬁgan'ﬂ‘hQIHn %Ftesgi'oﬁllvleéto%rbva’lsopo%|bl@fW|R-5uP ﬁ:rB*oducUon of

mxtures in reactons hat were incubated at
Se'%ft'PBPrEmr‘u'Eﬁﬁ?%"“ H*?r‘e(FéﬂL@%zith?reW E@EH%%P% Wit cemppati fr%anﬂes of
thelsht sedectagenes ef tedrestl ect rophoresi s fol | owed by EtBr

staining of the gel. The genotype distribution of

cells producing anti- OVA anti-AP, anti-(32m
Secpnlly, Pyl tragsfestiqa\afIGHO-Bipdn aﬂbuw'wgmnstsrefqﬂth@mt@@rs containing the

six Q¥REtel igBRed sfaterebbalgd gesal‘&ecﬁfntc%hﬁaFa?b‘féSalﬁGlbU@&) of th€@onstructs in
solab TR p ik e T3 SEnoRat L RHEERS Bhibe g iRl Senps printerest
ovéritime (dagprhctand 3BREE0 trosfattion2 edrardlge simdan(Fidare hiihdicating that the
exr(rgss@n system up to day 34 maintained the original, equal distribution of the six geno-

types, without introducing proliferation bias.

Thirdly, the cells transfected in bulk with the mixture of the six genes of interest showed ex-
pression of all six antibodies, as examined by antigen-specific ELISA on supernatants from
cells 34 days after transfection (Figure 10). The ELISA results for the different antigens are

not directly comparable in terms of antibody amounts, due to different binding affinities.
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The polyclonal CHO Flp-In cell line (e.3) was
trypsinized and 3 x 106 cells were plated in T-75
wo b@gkeiingn F-12 HAM + 10% FCS + 2 mM L- gl ut an PeT/aRad004/000001
900 g hygromycin. Mediumwas 25 changed every day and
at day 3 supernatants were sefected for ELISA
Antigens, ((32-mcro- globulin (a gift fromUniversity
of Copenhagen), al kaline phosphatase (Sigm),

Ho@&ﬁérbélﬁbp’ture(ﬁISNBésedfoauCJo@fmé/@vltlh 96& éiw'tlf-rhouie%ph@\:‘ﬁ’am antibody per-

forme uPerathgF #(%rgl gﬁth%%ng&}gfv@uaﬁw' E%%%Z‘?{%}‘gﬁgrﬁﬁ 13 cell lines gener-

ate@&lsmgrthe gediorf preparatiorl 8 d¢satibeddhl(8A) phdbisn sweareataoiatoé the poly-
cloMéItRil ﬁﬁ@ é)@{ﬁ"@ss(réoa lﬁ’\kxt&r@ of ws&\@élgateéag%és%? Hﬁ@llegtd%w%d %Bmparable

tfﬁ were washed 30 4 tines wt
ang ylgé@'/eﬁs'@‘jl?"‘ﬁé‘@ﬂ‘ B6 S X9fIoBP6Eked for 1 hour with 2%
skim mlk powder in washing buffer (100 pI to each

o S5prys 53 ool PRI AT00B68 © soluh S pFrete Pucipn g1 in moss

fromgt PhageBld VeatorHy a ippmmetamexnsessipshedtod.XThimbbsseegody heen de-
scrib@ti ibh G em (USaRT 89, ﬂﬁ | F%ﬁo*é}grﬂ%rg Qf‘ﬂn'dgﬁﬁafﬁan expressmn con-

LR GRS

frequaniay welebst UDAKOagBAGOt-framsféctionn and reacti ons
stopped by adding 50 | 1 M H2SO4. Plates were read
i mredi ately at 450 nm Data 5 denonstrating expression
EXRNZP?iA six antibodies of interest in |ysates derived
ay 34 post- transfection with the m xture of
expression vectors encoding the six genes of interest

Evé/&atloﬁ W%lyblﬁné‘?ﬁt)gblfegeﬂ/gtloﬂ h e @Ml.‘ﬁeﬁ&erf@%t@@l by Bk tRin8fkBtion of a

rived " fromsix
suly f’f’? %’Httg%???’?féﬁq%ﬁ‘%’ Ji ’F%”E‘L”Fé’ﬁ(”h%’é Krery-t he OD450
readi ngs are not directly com parable in terns of
bl SH8ALLLY cH expression levels were
(2) ljjrther gana yé‘edI by ég:rllltﬁlm Eﬁgg‘é coat ELISA in pools of
CHO Flp-In cells transfected Wi th each individual GO

Thedbridiled dﬂbXItI;bl-l' rECéMf Ilnbgﬁw&kd@e%as Iﬂ%{é@%t‘jésch@ed (S‘EQQﬁA{BIe'Zinsectlon
shows |
o1y At Egenhitsls SRR iz er ST Wik PPy ST < S6-wen cuure

plater Appioxicnasely ddldays$ labars20(wellg. with sied!¢ clomies Weraméremtedadnd cells were
trywlﬂéﬂecﬂ%cﬂﬁghsTMO%c\QQ ﬂgtesvﬁﬁé ef th@)ggﬁ %E}ﬁ§§ @H Fllp -In clone 019,

wa eg%gcg%(g am)uné of anti body are

1 velbtedior Batth THes Aeeh FoeROre A P e hapor as well s expression
levelsit i body). The term pools of CHO Flp-1n cells

transfected with indi- vidual GO, is used here

because the individual cell lines are not derived from
(b) Bufigliranségcipe and seegtiop 95 CHOOTIP-En elaes 08 calisscri bed i n

e.3. (g) Conclusions fromthe experinent Firstly,

o B G T DR PO PE CHPF IR o 30F CPRHIL BNRALY cells were:
esseifiet canied otit anddseribaif (Exéreplei3x seaioe @t 2ahdyeBpswiti the exception that a
Nedrﬁ‘ytc?rr @ééctlgﬁ ?r@rﬁé'ﬁ"eﬂ'b&'d tﬁ% )Fiﬁbnlomﬁrn ﬁ&éreiﬂg)%?hﬂl flgure 4.e). Con-

anti -
Seqaﬁ'atl'yaﬁeﬂ't'ﬁ'?éj‘S? Pa/rw') WRaYeat St PPV e isslaction and cul-
tivagioproéts @iis.vect ors was possi bl e wi thout introduction
of selection or proliferation bias (Figure 7),
t hereby ending up with conparabl e frequencies of
(c) ELISA of 'samples obtained from CHO Flp-In clone 019 cells transfected in bulk with the

mini six library
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the six selected genes of interest. 25 Secondly, bulk

transfection of CHO-Flp-in cells with a m xture of the
w@oeougisLied s contai ning the six selected genesPOf/DK2004/000001

interest also resulted in conparable distribution of

the constructs in isolated mral i an cells. The

genotype distributions of thesix sel ected genes of

interest over time (day 16 and 34 after transfection)

Th\EJIIS waks Bulfir&d foRf3 GE&Q&)US@ tr%)\sfeétﬂ)q' a(h@tsaﬁﬂlets h@t ELIS were taken at
essi o

Qe e A SR SrHERE B (TRRE T JSihuk §ored igigix antibo-

diesva$ brantardsit waxdpefongeg bo Hedcabead (Examiplea; .sedtiun; 6RY., Themesults from
thr&@'nhépén?@ﬁr%%e%ﬂoﬁ%arg %h&wmntﬁbuﬁfg' 2 nb%ften‘éﬁ?e%rest,s%% ﬁbﬁes between

d'ffamnt bapsfediong wegsehferved- %?)Nea’ﬁf i "ﬁ'e?*?i pberies wers datactapie in all ex-
perfibigres DptaBaspsgrom cells 34 days after transfection

(Figure 10). The ELISA results for the different

antigens are not directly conparable in ternms of
(d)denrlbsidy framotbategperihoentt o di fferent binding affinities.

WD 2004/ 061104 PCT/ DK2004/ 000001 60 However, a

capture ELI SA based on coating with goat antl-
EXRespsateHah Helrampstnyselsstion ‘FY:?’F%&” &ﬁ'os'ﬂbéf‘ ﬁ@f‘%ﬁt% C?'tsoﬁ'?f’wed rela-
tively picaervad exprashion profiles yf hbianisbesdte s Jddrd mohthse@let bulk transfec-

tiol @%ﬁe P2 Slich %Sr%o“&* sga%b?v?s B e rﬁgfl{ct"é?%? ?r{bh;ﬂfr e, The batch

on supernatan
to lpgteinwariasien iobsaryed @pecdss|t rrgthaans@aetﬁt@g@rdtbﬁek'@g R large freezing

stosiebebk @ctigens sah phibt & R6ducsibevwed conparable 5
anti body expression |evels fromthe six genotypes. In
summary, it has been denonstrated that it is feasible
to transfer a polyclonal G in mass froma phagem d
EXAARE0tE t 0 a nmanmmal i an expression vector. This has
previously been de- scribed by Sharon (US 5, 789, 208).
‘¢ .
EVJ: t?gt;on of nggglf)r&é”}lH/n})%%%%g?o% j ggﬁ?ﬁlkdggﬂ%%%t?% %&/ g*g lﬁi I’}1dlwdually
trapifeqteARUOMEI-fit cdllp @lieagelestiednpar abl e 10 frequency at
| east up to day 34 post transfection. EXAMPLE 3A

Eval uati on ol naI|t pre ervation in cel
vkt v wraem o eROTIT I SN of a

sub-clone fromthe CHO FIp-In cell line mtth the m ni
The?e%ﬁelri E?&ﬁ%goc%.ﬂ)re%tﬁ? %h%?t%ﬁ%qbf s&rdﬁeglliﬂ eﬁp%_s@ngltpé ,nrdividual

mebeis @frtbg@hr)' splérany| ttaa been descy @reweaslr ES@mple3.3ection e.3). The
sm%@ﬂitnh&rbxp%sg-l)tg irffiviidal Hemrgtﬁtth@ﬁq.meu marmrveer@ aﬂmdadnmemately
after se{e&’:how qga %r%'bers k#( d%f esac‘ﬁ elteﬁneé aéhe mlxe% ﬁpopulatlon was

culgvatgli for &gl dams- e@rme@aracﬁemxtﬂrreédveaﬂmaderfrlom tlvemedlwdual cell lines.
trypsinated and transferred to 24-well plates. One of
sub- cl ones, p-In clone 019, was selected

<b>f%1154 At sAreplest Qpiaed %?T@P'Véﬁarleﬁ?t' sHiFUTas pRRerared it Gt h

behavi or as wel|l as expression 20 levels. (b) Bulk

Sallétéﬁg gje?é: Ealkgn e\%l'g fgr'?rli&%talng he Eon%tﬁ)lnp()—f ltljt]e grLt%%SieQ %gpressed from
the mini six library was determined by ELISA as described (Example 3, section f.2). ELISA
was performed at day 8, 17, 30, 45, 57, 72 and 85 after the mixing. The results (mean + SD
of triplicate experiment) are shown in figure 13. All six antibodies were detectable 85 day
post mixing. As previously mentioned (Example 3, section f.2), the readings for different an-
tibodies were not directly comparable but data presented in figure 13 shows relatively stable
expression profiles at least up to day 45 after mixing, after which a general drop in produc-

tivity is observed. Furthermore, comparison of results obtained from three independent mixes
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Transfection was perfornmed in triplicate, and

sel ection of the CHO Flp-In clone 019 cells were
we@smensiled carried out as described (Exanpl e 3PCEBER003000001

e.2 and e.3), with the exception that a Neomycin

sel ection marker repl aced thgD SHygronycin marker in

pSynmvc2l (figure 4.e). Con 25 sequently, Geniticin

(450 pg/ M) was used instead of Hygromycin B during

sho%%ﬁ%i‘rﬁlla@réxﬁr@gs@lﬂbroﬁfeb ok @he of thehBincak batibddies ikdida8Ag ®fat the
S 0 talﬂe fromCHO Flp-1n clone 019 cells

resP'?%W%’ieég?ré)au? “bulk with the mni six library WO
2004/ 061104 PCT/ DK2004/ 000001 61 The cells were
: r st transfection and sanples for
(C)Sébg%'&mg?émttgég’ﬁ&gﬁ” ay 17, 31, 45, 59 and 73. A
guantitative ELISA (using i nd| vidually purified mni

PolgdionaR BdIi RPuredi BmpasedSdr Mg &ESof c\éﬁisstrﬁﬁdféc@édmdiv%%ally with distinct

d d (Ex | Th ts f
el SRRy PR L s oa e AR At g oLt ay 45 after
miXiig. ADiohfresidinnal @xgreastipo forpicafayb @dll inghessenses beistffigieshtime for

maht‘]f@&ﬁfwﬁ&bhr‘b@&s"‘@ur@h@pﬁ% Yﬁﬂrca@%@léﬁ%en@lglavé kithilar results, thereby
anti %Iles wer e detecta

r
indigaiingsgat (‘Ef)'”%fn@l”%HPB%ﬁe?t?%mdt"Wé‘alé&H&P |dﬁ{$ﬁ%”tER?PéHCEFéﬁ§‘§ts in
mixadtdall chieurdewiy tdwnbateh achatcmvaiatioeam on CHO Fl p-1n cl one

019 cells showed rela- tively preserved expression

profiles of individual batches, for two nonths after
Exgwﬁ%l%ransfec- 10 tion (figure 12). Such a period of

ilTity is sufficient for manufacturing purposes.

The batch to batch variati on observed can be dealt
Est%lkhnv@%t SEPES AL R ANA QBRI Boll @558 ahlilss ?'n%ufa%ﬁﬁ%b cell line

of the 1 ndividual batch prior to production.

3B Eval uation of polyclonality preservation in cel
(a)Expidgsios opaneaftabedlbldyinokicldgall andibydydtshgogition 15

transfected CHO Flp-In cells after selection. (a)

I ndi vi dual transfection and sel ection of CHO Flp-In
A colidctign Thislle sipnrdtetizedalvalprodetindieg phege gemrsrhasibeen iientified as fol-

|omishﬁoﬁlexghwelek |o|dr\‘%§1a%x|¥KL@ r'nﬂ:g vdie |H1H|dh|\£édju|§‘|andf§1’ém@c'h95o g OVA
he m n| Si X been descri b? pr evi ou

in C(OE}P |Féeu§ S ég]ey?rgﬁna bgyste ngh Q“W\Xlndléqopwq qtﬁggeunds adcjuvant at days
21 enghpe sfenighrundzatiod laiav Onemcbm/szas @bnfirhredrthati allsanimals badsgra con-

ve%\fd' a'fﬂs%?QA' %Tﬁg% eac Fﬁfgfe?\rs §8|’|@gﬂfsﬁnsﬂnlger%3@le hFrvested from

ers 1 e m xe
thed@ﬁbre&P?stce aE 4pYs %?%5% iﬁbaép&?é(w Phpgerais IHe3sics ytese gene-
rat&d Fbmr PenENA, BTG the ﬁlﬁﬁdehﬁd vmdbrvqss}uabmeisl prévid\&s,. described. The

reswgl?'\? ll':ll’.ﬂlaﬁAs %ntglﬁg&) S&*OQ Blta \é I‘n&és)rgynggrltyfongg agelevcﬂ)* of these libra-

res enera
rieq wp3 PErENMSAIR redesing ér?pb%u Faturisplhying ehageriBouite OVA coated on NUNC

lmﬁﬁMt@%e%llBW@@bEm%lﬂg Bhd §¢|é$ elutiBf af MnM\(ﬂ? pHEJR! ﬂ% QI@QteBYrom the

flrs\%é%unﬁeo?f)sr?qﬁg%g%‘t 3'8% glgﬁggantﬁopoﬁon %g;OVA]%ng?{a %%ates %om first
andf¢cend rhmdapkparginghare sesahedsfof MYArbind®Iy phage clones.

Initially, OVA-reactive phage clones were identified by ELISA. In brief, ELISA plates were
coated with OVA and reacted with the phage-displayed Fabs, followed by an HRP-conjugated
secondary antibody. For negative controls, irrelevant antigens (BSA) or irrelevant phage-dis-
played Fabs (anti-AP) were used.

In addition, a HDS method, based on OVA immobilization on PVYDF membranes, was estab-

lished. These two methods resulted in the identification of separate subsets of clones, i.e.
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of triplicate experinent) are shown in figure 13. All

si x antibodi es were detectable 85 day post m xing. As
w@e@ndioousd y mentioned (Exanple 3, section f.2)PCT/DE2004/000001

readings for different an- tibodies were not directly

conparabl e but data presentedgin figure 13 shows

relatively stable expression profiles at least up to

day 45 after m xing, after which a general drop in

sorRé QEBHEs Bt Fdc¥driYed @VAthS&feVs%@up RHE hBEehmE Stheg QAP ek $Qr'§a For Fab-

oo BT SRR B e et e

quencpreassiimnthgrvafiable slomairofttherd, whs tieterminad by DNA sequencing, and the

geﬁé%k'cﬂﬂe‘?'é@%és@hﬁé%ém [Srm’cfgeh&@: arfa?y%iél Eﬁnd\ﬁ{ee&/ector NTI software

roduci % ncl usicon from't experi me
Pa@fagwhsr{a?ww pa b!nf'uﬁe%l?éo%w&"@fc'cmeircfef é'éofowh'ebmegwdeot'de
seducatssf o theedariabd partofath W, Watdbabinsdstabtithe. nenber s of
the mini six library showed conpositional preservation
at least up to day 45 after mxing. A conpositional
Faipfragreevia ekgsdedrby4be day SVt tindingclanrst alldmye shdpebility to bind to oval-

busiH ditrel Bndative R dfeﬁHturetH&M b rthl@?epwgﬁg&e@entlﬂed approximately 30
I nor erinments ve Si
arpil o ?‘H‘é?'%‘i'% e fﬁgt%ae UGB Shi bt for mass trans-

fertand msfrebliznh expoisviodUBidsy amiiiddiediaié ex@adsed eitbémrinthesform of mouse
Ig/{J,Q?GHZA 8r ig@ZB@nﬁ@gdllgﬁlBlec&}ée We'RSe \Mlgrkhlal%%‘cep%&;h e'BNA sequences of

atch variation I shnent
theéﬁlaf‘t'Wé{lpﬁ?ﬂﬁcwgr%ﬁfﬁ"’%érr‘?tabb%‘i%PrBF?éltheaﬁ'F'irl?HH‘gﬂ °f the genotypes
throegholiadteunagsgraefdr ahd namrbaljankExpressisn proceduraliising the same methods

i I ' I i tion.

o B oY RO Sy A 8 ol R O e bl bappte .

phage cl ones has been identified as fol- | ows. Four
(byangRtraneek ofthd G\aNBHeRifiBARBA Gy B 8entBs & & VERISH f3€fhainnilian expres-
.and s.c. with 50 pg OVA 15 in conpl ete Freunds
*°Adj uvant and boosted with OVA in inconplete Freunds

adj uvant at days 21 and 42 after inmmunization day O,

Th@ﬂ’gnéf%r (Yf’%%n&o&f lh{ep@sg foh?d p L#enﬁ@bé@erscore%%xg?ersgoﬁ Qgct?r is a two

verte ad al nst , as neas an anti gen-s
SteEH%d“rSﬁf”é’étﬁ%tew BovZrdewbed the afﬁt steReisixshange °f promoters with
the' ;Bﬁﬁﬁmﬂlcﬁg;et‘fe @Gthaieadayhedd oasrtatioh ofﬁﬂ@s@é&@& Ahitgalian promoters,

thid E%&?o'(ﬂeﬁ by tEJn@Ferﬁ%; %rv%ngﬁ% e |(§na1t) fg[enoes o%pnter[egf: ?/r%e promoter

vect
CaSéetéqu m%prwenzecwesthethqag tp1hbaeproe@temaseﬂttee(@romoter A/ pro-

mo@é}FB)Q?éh %Etlr@ekteé%o |tﬁ@§fﬁh@@ﬁ‘ﬂﬂ@ec@dr% R8ch SEHEHY hé?ﬁb Q‘fSacI/XhoI digest
es r or dbg/ reactin 011 i

rolputE? By & PR B REonaRich Provacketsaran bEeRgg marmalian pro

motermefvnwiia@s, fol |l owed by washing and acid el ution of

bi ndi ng phages. As eluates fromthe first round of

panni contained a significant proportion of OVA
An EF?P&@’% Nog} diget &vilf themmpgvedhe seqgnesscserding thederighle heavy chain,

theptadad itohewe peonsatecenesttd @iroreMAr by afbnngerprk»aaedtﬁé @meletdea&ppa chain
oL . - ' S we ntifie
ook pflageinip Yol 38Sruyi2RPEP Sy FoBiERent S 8, prvRisag. The
pSuﬁtF%Oe/&élloe garmpgcRPY 31y /]!ﬂﬁb{geaﬁi ifepemepetiombe phigsimidwedorhfhis frag-
meﬂﬂwbﬁﬁ"t@ﬁ@ﬂek‘&iﬂéz‘-equerﬁﬁ(‘e‘ﬁe&ﬂr@/th@%hmg%eafﬁhaﬂ\%%hl’{&t with the
rols, .irrel evant anst. | 9e0s g 10\ oy rrel evant
corﬁﬁa&égewy chain sequences in pSymvc20 as well e entire sequence encoding the
kappa chain to be connected with bGH PolyA sequence. This mass transfer will result in ex-
pression vectors as shown in Figure 1, which express the variable heavy regions and the en-
tire kappa chains as mouse IgG2B antibodies after the mass transfer.
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pl ayed Fabs (anti-AP) were used. In addition, a HDS

nmet hod, based on OVA i nmobilization on PVDF nenbranes,
woam4mstiab- 30 |ished. These two net hods resul P€DDKR004/000001

the identification of separate subsets of clones, i.e.

WO 2004/061104 PCT/ DK2004/ 009901 63 sone clones that

recogni zed OVA in one set-up and not in the other and

vi ce versa. For Fab- displaying phage cl ones that

The \?&%regsww\kbo% RNt tHeeholksk! SRSt r’é@gns bft®e heavy cham of the

ence enco |n the i abl e domai n
tory R4, 36 o e P B st o S bRy of e reevant
mogsmnigtirnanoglobelirs iidogypea of elsdicarat ed by phyl ogeneti c
anal ysis, using the Vector NTl software 5 package. The
resul ting panel includes 127 OVA-bi nding clones, for
() &xpregyiompl FhanthevaRiEnie sesoawinage gefueles aptibadie vari abl e
part of the VH have been established. Fab fragnents

the 127 di
By S5BT F20Telo 0 $RAOE o8 SRTOI AR o D) ke [y s the pro-
mothes andﬂ@obnttm kappBrcbaintané syosed from hphegeiveeiot lifriagdto isotype-enco-

dm@QQEtQP‘s' rgﬁfl@rhd/m?éopolyg‘glgr{aﬁﬁgnﬁnéﬁgﬁ@Q&egé?cm \%CR#‘Q?O}T]BOQUOH This is fol-

vect used fo
Iov\@fi gﬁgrafefef:té}n aomidm = le Q#Qéit&négtg q)ﬁHO-ﬁlfégécell Ime, generatmg a

recambinboith ay|criaareibpd e smadiaeiuting cell Imel MRisfisrtemcel lin@iss@nerated by

ark iy SHOGER, 9 AR AR o BPSAURSHE gy rocer
mtq)\zl"@cﬁgme@e@fl@wQ@tlon\,@ thg @gr@meé)fte@chrgﬁqu@ﬁteq gadl, and at the same time

int&lirStirig dh blﬁmcdbf/ of e @@REsIbRRENstEURt Eat@RAMY shidehudRfSacid sequence in
ans manmal i an expressi on procedure using the

each trans;ec{eﬁ as used for the nodel systemwth the
Si X dlstlnct ant i bodi es described in example 3. 15 (b)

Thé\/@eﬁﬁ:uk[ll%g $h@ thPfrat REtiEN AnS BAEHoh prodeliliRY hSEMERCES cribed in
a_vector for mamal i an expres- sion The transfer of

exﬂ@%%g(SF-?ﬁ}erest from a phagenid vector to an
expression vector is a tmo step procedure

(il .0 Fi where the first step, is
(d)gb(ﬂ#éﬁéé@%rﬁﬁ'ﬁt@hn 4[t%)lrﬁgt$V\/| th the pronoter cassette with
head-t o- head orientation of the selected nmanmal i an
To Bﬁ@ﬁ@gﬁ'ﬁ $he I%stt tlﬂér%férf]anﬁ Q*a'n@ﬁé@@()frhﬁto: rﬁé‘ﬁﬁ'{aﬁéﬁ £dIE B8 without intro-
var i e e nes of interest an
auckBh oh Earride Bt with Goaae By Hee| SRt Gre ARy among the Ind-
vidha atbnke tHegardcgss ofrotasy tremseatndend pmaliat epréssioproan bami@ittored with

theBbI&ig RRtioaserted into the phagem d vector of each
%: one&%y using a Sacl/ Xhol digest followed by a

ligation resulting in exchange of pronpters from
1) ey J)lajenta@tlﬂlﬁﬁ'ﬁ%' dfame BdScﬂls of RIS FrofmBY i@ hatpcted Bordtruct,

t
2 B e abbn FhAER b ahls MR TN B e
3) bmaivﬁnl@\rRMsmeEtlmgée ¢¢llsonoter A/ pronoter B) and the
4) eggnloetrﬁe %@&R@d%hﬁbdﬁy hix@mt he phagenid vector

i nt codln vect or Symvc20.
S e e R G T O RN
6) Anaigsn‘.ew Téqnoem RORe(rpélayeerPCR)vaCd define@biatchfsizzgisingevitegion-specific
pnM@&Hﬂu rﬁﬂﬁ%ﬂBscﬁ@a§ﬁﬂH&%ﬁ d&ﬁi%p'”g the variable

eavy chal n connect wt
7) Analysis of the batch over time cultivated with and without selection pressure (hygromy-

cin) can be performed for the following parameters:
a) clonal distribution
b) protein expression levels (quantity and distribution)
¢) genomic stability

d) effects of adaptation to serum-free media.
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30 constant heavy chain sequences in pSymvc20 as wel |

as the entire sequence encoding the kappa chain to be
wa@oeomeetied with bGH Pol yA sequence. Thi s mass PCEDER@W/000001

will result in ex- pression vectors as shown in Figure

1, which express the variable &eavy regi ons and the

en- tire kappa chains as nouse | g&B anti bodi es after

the mass transfer. WD 2004/ 061104 PCT/ DK2004/ 000001
(e ﬁ#roﬁh&lo‘v‘laﬁtaﬁrantn%ﬁw&a'pﬁec&ﬁBmEﬁHBWd‘bnEhﬁwth@W@omposmon

constant regions of the heavy chain of the

| g&RA, 1g&B, IgE or 1g@ genes,_and is thus capable
Th@f‘ecempmesslbcrlrg:lmayarﬁfbotlhercrdel:lega:ﬂb -FlpAan 8€ll line is grown in different cul-

turle %ngl IRQHJIl hc_? cé%hé{&%ﬁ%ﬂgll gl{’&'r& askF CRIUIﬁ)S’R ?E’agérdcellggcéorles, and

nti-ov umn reco ona

Smﬁ‘éE@“tﬂ%E*PéqaCtOffh@"'%'8%{@@3%'@5@%&@@5#@@ fwe\!fawabll #nes are adapted
to se@@inGreetuspdigion FavaubsdtieRt clitRitiBh @ spifie iSsi@N AolloEribers, and bio-
egg%ére kappa chain are noved from a phage vect or

3 rary to isotype-enco- ding vectors resulting in a

pol ycl onal mammal i an expressi on vector conp03|t|on

Thd Rlefial Bed & grolNoc‘ﬁ@geIQé‘ceE Eélﬂﬁieg%?é F&f} ﬁrﬁjees IDI‘CEEII?' r?reeglor cﬁemlcally de-

ration into a n i ne ener a
BB R SHOTISHR VR GHAT® SACYBUUP TS U R SRS,
line. This latter cell line is generated by 10

Sué%ﬁ&gmsr#ﬁ;on# Qt‘?actglgg% gu elqéu?ljn’ ge%ls tr?ar?:c %j Ic&]ﬁ.lcggqa éhggnﬁglggtio%f (hygromy-

reconbi nan pr ot €1 n
cing precqofiecsed- J@atcplémteidrswer@agaetﬁoare aphlyeercind sharestesizee ds described

(3fﬁﬂirbducﬁ6}dyléfdsti’i]ﬁctf-’bﬂgﬁ:yt él{EBqudhEV &&ﬁ@b#d@gcmdrﬁlbgﬁlgs G Bhecked
nuc

durlnLg acpdsaeﬁiq pr es':ﬁl EEL ﬂ%h%ﬁ&] ﬁg&@&@apen smn-med%gnsi CeIIs in suspen-
siog gret uﬁeé@ran@tmau@n tof Engdrespininenflaskel os Blbesattiocn pr ocedur e

is the sane as described in 15 exanple 3 (e.l-e.3).

(Qé nonitoring conposition stability To ensure that
The PAYGIRSs 2berK from thR goleckatkTupetaimts istyrifiechienlateruse in animal
studiekl s occur without intro- duction of considerable

bias with regard to cloning, expression and diversity

the indi- vidual clones the process of nass

Other aﬁgp@meamrwlampf the irvepties willdre appardné torthose ekikall in the art from
condideratioR @f EH'éespE@h&aQ% @Ed E?éch@éj& thl)invgﬂ%ryélséo&ti herein. It is intended

on ti el from each
thof iR Pl Bigh 2GR SRR bF SRt SHeA SRpy BLS fotrue scope and
spititeafeéhe giventive jxirg isdiodted dly Ithe fallonminga@ims.r ansf ect ed
construct, 3) Analysis by RFLP on single cells, 4)
ELI SA of the produced anti body m xture, 25 5) Mass
spectronetry of the produced anti body m xture, 6)
Anal ysis by Tagman PCR (real-tinme PCR) on a defined
bat ch size using V region-specific primers to
identify ratio's of each different clone, or 7)
Anal ysis of the batch over tinme cultivated with and
wi t hout sel ection pressure (hygrony-
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cin) can be perforned for the follow ng paraneters: 30
a) clonal distribution b) protein expression |levels
w@ quansiiny and di stribution) c¢) genom c stabi PCT/PKA)04/000001
effects of adaptation to serumfree nedia. WO
2004/ 061104 PCT/DK2004/OOOOO% 65 (e ) Production of
an anti-oval bum n reconbi nant poncIonaI ant i body
conmposition The reconbi nant pol ycl onal anti body
cLAimaduci ng CHO-Flp-In cell line is grown in different
cul - ture systens, including conventional snal
culture flasks, Nunc nultilayer cell factories, and
1. S«rﬁiethohlfghggﬂeezitlﬂ\gku o@ileaioh @f sel(sMutalensnp recombinant polyclonal manu-
.the cell lines are adapted
hdgwgggﬁﬁ"%EE%?gg&gﬁg&gﬁnghr 5 for subsequent cul tivation
in sprayisdng 3 likraprsof Wéwor%wrmnrmmsa Pewptign Of variame nygleic acid sequen-

cesTWﬁer@EI?éa@h b6 84ld V@ct@fs@&ﬁph@esﬁﬂ cﬁ@tsﬂ@léléﬂpiy off | bmm&rrﬁjclelc acid se-
erumit,ree

S FReblian i s B AP AEO T aroip ot or s A e fbers tha
bindHp pladivelar aBiger aralt 2rrine of e aedoatinade mcosmg@esmuences,
0(9' | %t%@&m?gﬁd q:lHrlan)ie\%cYUrE nﬂ?é‘E h%@ RAlihOWHMiA Y anoktt of each

are coll ected he coll ected. su ernatants are
'“d'é(lﬁjéEFWEd’f Els) hEﬁta‘}eH&'f‘% FpRipes Loqpaey Sgé%wgr(‘ §P’) sequences, matching
thoB¥ oftkhe tviectar, \ait @l stigyle $penitit isiveadl itst ggnoamegl qual ity of the
p&pgs\ﬁ@ﬁﬁfg?arﬂﬁé Br%q rﬁ:% ||‘?rs d(&QI C%%ﬂe og o'r@gec@ﬁ]\ m@gésqo that the variant

e cells un or pertusi on
iherid pesygncasf step; (A) wgp'@ﬁrat%q Sife-shesingalyn gt cels of the host cell
lind, MBetd siid @rna &f mbRr rgedmisipasal &y arkl eRB KISI) @kpridbsed @xGaRr @lls into which
salJHl?ceI?En)la%( ?@%nceagtlhtp?ﬂ%&]['gr@p%%?l\elglglekgocclfeﬁ%z the v?ctorigf step a; iii)
promdadi itfe“gugram<¢ssmtfmn reataddateatops@yvioprovided FOnV‘érﬁei' aha protein;
andM | | be apparent to those skilled in the art from
c nsi eratlo of the specjfication tice . of the . .
Ve it Fo b st rorate b R s &t Virnel Ruceic aci
sampmﬁsflcatlon and exanpl es be consi dered exenpl ary
only, with the true scope and spirit of the invention
being indicated by the followi ng clainms. W
2. Z20BaNeH29 eacortinTg M@J‘Uﬂ? ORI theBolyeenyl pestain isnqfeksally associ-
atell QVithgRREcoAb G o celel. | ection of cells suitable as a
reconbi nant pol ycl onal manu- facturing cell line, said
nmet hod conprising: a) providing a library of vectors
3. cCOrepnethphgeeergioptd daimoh oo, wherelrridnatycang! profain is a polyclonal
amﬁﬁgy%pamﬁxﬁ?$mngﬁ{eln each of said vectors conprises
one single Copy of a distinct nucleic acid se-
guence encodi ng a di stinct nenber of a polyclona
4. priet method abgirdisd Bgcldins1 bnkf whasibesag] fidiadonal protein is a polyclonal T

cell receptor or T cell receptor fragment.

5. The method according to any one of the preceding claims, wherein said library of vectors
is introduced into said host cell line by bulk transfection of a collection of said host cells with

said library of vectors.

6. The method according to any one of claims 1-4, wherein said library of vectors is intro-

duced into said host cell line by semi-bulk transfection of aliquots of said host cells with frac- -
tions comprising 5 to 50 individual vectors of said library of vectors, and said cells are pooled
to form a collection of cells suitable as a recombinant polyclonal manufacturing cell line prior
or subsequent to the selection of step (d).
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bind a particular antigen and 2) one or nore
reconbi nase recognition sequences; b) introducing said

wo Riwnasmopf vectors into a host cell |ine, wheP€i/DKR08/000001
genome of each individual cell of said host cell line
conpri ses reconbi nase recognig,i on sequences, matching
10 those of the vector, at a S|ngle specific site in
its genome; c) ensuring the presence in said cells of

7. Ofh@ rﬁ’éthé@é&ol‘cﬁl@mwsof SRinkd18ly, trvh@re'ﬁﬁﬁlcﬁmrarwc\)e@t'oﬁs for site-
enceS 0

spefific B SFEEH F ey ofh b LB oS P Haretgg epid ool separ
ratebheith ntm\ndhabmnmersmfr@cr ldcanytif Negers, asd said celistane podlyd to form a

coII@&%BBeo?' st Praseiad aGetdnsoihdH: PolBbrdl ma?@?é%td?%%lc%ll ‘ﬁn@EhQ’ or subse-
guence i S |ntroduced ii) operatively encoded by t

que\?EE‘t%‘F§e6"Ft"§}@:rft%P (dii) 15 provided through expressi on
froma second vector; or iv) provided to the cell as a
t sel ecti cells.conmpris
8. p‘&'t%eng?tg?d agc dnsg ?o M ogmg oggl?e %recedmg ?quar Yvﬁ%rtemﬂtaelpopulatlon of vari-
antagrlgic asidg iresfep4a) are ispagedrer Iﬁ@l@tlf@d@artm Ay af @ screghimg Procedure that
ena%@ﬁ@nﬁﬁ&ﬁ%n%ﬂh}@h%ﬂon RF AL@iN akigs HRE eR@UY rp?étlalyl which bind said
ssoci - 20 ated with said collection of cells. 3. The
paWﬁHﬂﬁﬁ‘ﬁﬁ%ordlng to claim1l or 2, wherein said
pol ycl onal protein is a poncIonaI anti body or

0. aﬂ\%{h& d g&.% J]{or cIaAirnI h/ﬁ'\e'gcﬁlltu WS%Wg%rg&dhpﬁ ﬂl:lﬁbég biopanning

ereln sal d onal protein’i's a polyclona
steprang/ay gn F@'@éﬁ?%tefﬁf’” *Fssé’él | receptor fragnent. 25 5.
The net hod accordlng to any one of the preceding
is introduced
10. @R npd R Eine &l 8 8 helpin SEisRsBaink epcbih ¢ Sicered from
thegodupeeonsistinméf pfwoe disokey, rissbmewlisplay, BEAdidpiayr BNA-peptide display,
cov‘él%ﬁi @E;ﬁay,@act-glﬁgl MRtaPOdiseE Ofedii@irte 88YaP rla%erfyoﬁJ: aiPJEBdlsplay,
wherein said library ‘'of vectors is Intro-
Eu?ﬁFBdEESEOﬁost cell line by sem-bulk transfectlon of
allquots of said host ceIIs wth frac- 30 tions

Vec?b&] gcc%ré 19 <1fgllrlea4;re¥<§ocﬁgg|0£|%n}%f wﬁglleﬁk £a|<pﬂ§5|>(/ of variant

or s,
nUC&bq @%W%‘ﬁ”@ﬁ C@é]PF@eSsQEl'@aébﬁé'aﬁ%ntaﬂuﬁ'@@cﬂﬁﬁ grapences.
polyclonal manufacturing cell line prior or

12. 51%6 %E%@_%gﬁo%%é%&%%&% l{}]ﬁ)grfec%i}nggclg #?ewﬁ\glieﬁbladmdual members of
sauabbrarydmfn/grlam rautieicornid sEquencs ase mte@rataﬂle‘remnglsalreﬁeﬂned genomic
locthd &rlﬁél\)ﬁd&gl c¥RCh QLR Joﬁ’éctﬁh tof':-‘cell§,ps‘:‘a‘?d lo E&% b EHPRbI QR n*ge%hatmg high-

i ntroduced into said ['1ne by transfecti
level gxpreagien OQ%QCP@%?% °f Fﬂf’ éﬁ?”\ﬁi“taﬁ‘t PR REAtS e nber s
of said Ilbrary of vectors, and said cells are pool ed

13. t1cf1ef tﬂ%é‘a C%P |§Pté 3/ n%fofcf‘l% l r% g’cHrthan & aﬁ |%|n each dIStInCt nucleic
eco | nanf T C manu %cfurl ce”N F pr
acn@seoslab@econmraa%mpalr of gene ssementsi that Q)’fC‘J@Q @pﬂe@mer oSa pcrlmdonal

profai Befpraea oF Bl agifrfern@BYlySeRidecndihe preceding cl ai s,

wherei n the popul ation of vari -
14, The method according to claim 13, wherein said pair of gene segments comprise an anti-
body heavy chain variable region encoding sequence and an antibody light chain variable

region encoding sequence.

15. The method according to claim 13, wherein said pair of gene segments comprise a T cell
receptor alpha chain variable region encoding sequence and a T cell receptor beta chain vari-
able region encoding sequence.
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ant nucleic acids in step (a) are isolated or
identified by the aid of a screening procedure that
wepabloedod denti fication and/ or isolation of nupCEDK2004/000001
acids that encode protein which bind said particular
antigen. 10 9. The nethod ac%grdi ng to claima8,
"~ wherein the screening procedure includes a bi opanning
step and/or an i munodetection assay. 10. The net hod

16. %@Qﬁ&hé&a&@rcﬁﬂ@ﬂo@lﬁmQG Qﬁhew&ﬁd Baif 8f Qer%csregﬁl@hﬂ%g:ompnse aTcell
ocedur e 1S se ted. from

rec %anapgﬁ%la‘igl vaqja?eng%geg@ qﬂcg%p%ﬁeq%sﬁ%p Cdg%l 591 recgpto]; delta chain
variRNA-rp@'pm eoediigssehagnce. coval ent di spl ay, bacteri al

surface display, yeast surface display, eukaryotic

virus display, 15 ELISA and ELI SPOT. 11. The nethod
17. T@@d??ih?@a%rd&?%/tocﬂw BF of He preersing fyjmel Whersin spftklisprmy of variant
nuce®d gtid sdajudifides @bmpAsdsaniaturallg beduérirRCdidersiey vestee within the variant
nuc%%nga ses at | east 3 variant nucleic acid sequences.

e WL R8d accor di ng to any one of the preceding
claims, wherein individual nenbers of said library of

18. V@E'rﬁ&hodqé'&:bﬁdlrfg @Cdlzgmsﬁq %@%tlﬁﬁ%tunﬁﬁﬁg&ﬂt' diVeréity is located in
singl e predefined genom c 20 | ocus of '1ndividual cells

CDR pealogis pressnt @cstaido‘(?g'éf‘t Rlqisacid seeNcseus bei ng capabl e
of medi ating high- |evel expression of each nenber of
l Y
19. i@gg?é Iﬁ(r%gg%y opa(hlé/ o%]p%?ﬁl &%g{@ﬁ%aﬂn% wﬁg%ln%$goqectlon of cells
is degeas! fm'@talfﬁ@,*’f‘mﬁ' elidine g cefl weguence conprises a pair
of gene segments t hat encode a nenber of a polycl onal

ot ei f t i fferent polypeptjde cha
20,35 o SRt Sumoi RIS a0 DI RISt ‘e from the
grOpiamnscstmgeﬁéhleeﬁyimm%erwap,r (@1®) anllsaIQ0S-cebs) dBHKhesdlw,yYB2/0, NIH 373,
mleBﬁ'a r&elY@hb@'B‘a@tsr ﬁgi_éJrhEﬁr@%d bEY 8 e%&ﬂ@m@@@e%d thereof.

anti body [ight chain variable region encodi ng
sequence. 15. The nethod according to claim 13,
21.WRkettiod fSethd riEtiufacire @€ B oEIGHE D GteMP WREIeELsaAd folg@dral protein
corlyFRERLRInG PR LD oA A, A 80, SRESALER, SSfuEncs
eﬁicodf%@“@e@q%hé@n WMM@MMIMWQDNQOMF@'O'@@@EM sequences,

wh&8 ebéh ofTsﬁfd ﬁ@ié@&l@%éﬁééﬁ%%&de‘}i @i’st"ﬂc@%en’(ﬂ%@bﬁéﬁd s&l.&onal pro-

ene S CO se a
cerE SRR SRAT OB LBIeG S SH-Ree8 A § St L esaRiea il sit of
theqggehdme ot eghdndididlidl aelt resaid collactioaliif eelfsggi on encodi ng
Srﬁqu@lm&ﬁ‘*rng %Zrd cBh@ct.GﬁtoF‘ QQIS%GQI &'nﬁiﬁoﬁ@fa@ﬂ%tﬂ@%xﬂrfeé a‘?of said poly-
prece Ing clainms, wherein sald brary of vari ant
clongl ereseip; %M d sequences conpri ses a naturally occurrl ng
i) v e FdoVatingaaat @ghresiséd polydidrenl patéiafiom theclek caltuxe icélls or cell culture
ces. 18. The nethod according to claim17,
ereln the naturally occurring diversity is |ocated
in CDR regions present in said variant nucleic acid

22 .STHEUREW®RES according to claims 21, wherein the collection of cells in step (a) is gene-

supa
P

rated according to the method of any one of claims 1-20.

23. The method according to claim 21 or 22, wherein the polyclonal protein is not naturally
associated with said collection of cells.

24. The method according to any one of claims 21-23, wherein the library of variant nucleic
acids in step (a) are isolated or identified in an earlier step by the aid of a screening proce-
dure that enables identification and/or isolation of nucleic acids that encode protein which
bind said particular antigen.
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19. The nethod according to any one of the preceding
claims, wherein said collection of cells 10 is

waleoodwedos rom a mammal i an cell |ine or cell typer/DRG004/000001
The nethod according to claim19, wherein said
mammal i an cell line is selected fromthe group

consi sting of Chinese hanster ovary (CHO cells, COS
cells, BHK cells, YB2/0, NIH 3T3, nmnyelona cells,
25. thkRar l@l@ik@@taécor&iﬁé% clE‘ﬁKZ@%erEE'ﬂw@:re% S@kddukd MeRides a biopan-

deri ved t her eof 1. A nethod for the nmanufacture of a
ning, 3ied @R PN FPEBPIFEHRBASSA - sai d. pol ycl onal pr ot ei n

15 conprises distinct nenbers that bind a particul ar

26. aﬁ%l ecﬁodoa:']c%Br% r@e{b%?gmcﬁr@riss Wﬂgrelrfgabcp Ecqgérg¢d1€ro@edure is selected

from ileg e a@nsast@eqvﬁem@sdlspl%élb@soma:ﬁsreﬂvléwﬁddlﬁméméﬂ'% peptide dis-
pla)a(‘cb(?’aIéﬂ%@meﬁa@é\wgﬁrf@cecﬂlﬁﬂdyn Geasielinale diplktkaryotic virus dis-
| g%scl ona %rgT tein and where each of said nucleic
pa " B0 ERDES Tare integrated at the sane, single site
of the genone of each individual cell in said

27. C’I?ﬁleln%ﬁlbdjgccgﬁdlr%edol ahy A8 of cIQ)msCi‘i HEringeinab &Wc‘o‘?@ﬁﬁr@fbm is a

s under conditions facilitating expression of

polyigng! #sibpdy er apficdy frge®PRt: and c) recovering said

expr essed poI yclonal protein fromthe cel I culture

C OnP%Rod acic8rd|r? ui!:otalﬁry%)fe o\lfwgl%{ngsa%f‘ ?% eW%%Flln % J&ﬁ}afbﬁ% protein is a

polwﬂaéTFﬂl recensor @) T fell rgéfmliorfwn?%ed accor d| ng to the

nmet hod of any one of clains 1- 20 23. The net hod

accor dhnc? to claim?21 or é gl n the RO I%/cl, onal ,
29. SATRFOT eCRBING R AV APyP* CBLR el 2P UM DN ZEve Sxpression levels
of the bttt inocleiofacidesefigenc@dareThenitwedchod accordi ng to any

one of clains 21-23, wherein the library of variant

nucleic acids in step (a) are isolated or identified
30.j Thednetbeg pecerding @ rIH) 2havhgrein &fid ﬁxl%ré?sééh'ie}‘@s pregenitoged at
mRAAN&el Bd/oepabdiefeveident i fication and/or isolation of

nucl ei ¢ acids that encode protein which bind said

particul ar antigen. WD 2004/ 061104 PCT/ DK2004/ 000001
31.6Bhe2bethdd ecasetitmtb d@oozUomiy, wheddimthra @utprinderssem (k) heterminated
at th&f dﬁ@&'ﬂ%nQﬁ@F@&tWe%xb%@&nHﬁ?e@e@ abd lecél@e arHchgatéji"rﬁﬁ’ed range.

/or an inmunodet ection assay. . The met hod

accor ding to claim?24 or 25, wher e| n said screening

32.1% %@ﬂmﬂ‘lﬁbrit @o&@lbﬁ&hﬁhufé‘cﬁﬁﬁﬂgtcﬁﬂé ligd Cafpprasitsa 8dlieBgbrodf cells trans-

fec HIKQ% dis |br ré/ éd/’ varlar% %'0!“% a Cd(s)gegﬁgn e%eqklﬁ%aa%g%ltm the follectlon is
tramﬁqeqt@ct\gntlm ag@pwblw@spreéwq eRemEMber @fythe étarr@a\r,yfmlcﬁbencodes a dis-

tméf'nﬁéﬁbé#'oﬁa pB'y@Mnal@FJ)t% th@‘d"lﬁn@—é mmalzgntlgl;h%nﬂ%mﬁds located at
acco

theﬁamcﬁlr&l]%?teplf\&?%pﬂ”qnée m?%llekn}%lcs arl sgﬁltqoﬁ%cg ,o\whaereln said nucleic
acidpéqdueocyis hoagaterdlly ag®ciafdvewitiesdid delbiodbe dq>|h>gtl<1ro any one

of clains 21-26, wherein said polyclonal protein is a
33. The recombinant polyclonal manufacturing cell line according to claim 32, wherein said
library of variant nucleic acid sequences encodes a polyclonal antibody or antibody fragment
having a naturally occurring diversity among the individual members of said polyclonal anti-
body or antibody fragments.

34. The recombinant polyclonal manufacturing cell line according to claim 32, wherein said

library of variant nucleic acid sequences encodes a polyclonal T cell receptor or T cell receptor
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10 polyclonal T cell receptor or T cell receptor
fragnment. 29. The nethod according to any one of

W@ b@uos1124- 28, wherein the rel ati ve expressi onPCEDER®4/000001
of the variant nucleic acid sequences are nonitored.

. 30. The nmethod according to c} im29, wherein said
expression levels are nonitored at nRNA | evel and/or
protein level. 15 31. The nethod according to claim 29

fra@'ﬁe%av}”@ear r@‘ét{ﬂratl\!f'1 BccibtirfgUiid N/é?’g ty St PheiRivitisal tn%rm)é?@t)\e& id poly-

h en the relative expression |evels are
doﬁﬂt eﬁémﬁpHFQHEﬁEPﬁ?ﬁ@ﬁ”f@ﬂﬁ@“t32 A reconbi nant
pol ycl onal -manufacturing cell line conprising a
35 S'g'lrel rggérhgnarﬁéao@%'okgld-&grﬁrf]&turﬁ ?Cée‘ﬁcﬁ é\nraé&ﬁ(%n%c%a Cy (%{l]e of clalms 32-34,
wherngln sais| clleetioprpficslls i ﬂawsqdétqr@a o maaidcet dipalor éelb'fype
expressi ng one nmenber of the library, which encodes a

S 20 tinct er of ol ycl naI rotein that bi nds
36 i PETRRINEH: PN RGP Ao 4P SEAUE0 B Caihas eifgen sai
maginmagiae cgli tiree is Iseletted frenotie godup dthsistirduef Crdredsk &amtesawaky (CHO)
cellgo&?d)§9%| OBHK\Q'QI?S" Qbﬂgsﬂﬁ@ﬁﬁy%%@g? @gl|sdf.§,%9|lg§tg0 ella> H%Rt293

natural | y assocl ate I'h the col lectio
PERGS, andederivaldvmnia diRes ¥6I8pE onal manufacturing cel | i ne
according to cIain132 wherein said Iibrary of

37 VE [IE)I‘%%O vue% ors Bg% )%p?cq"a%gwgﬁe%ogggrﬁg%s ?%a §O|F]lé?tlﬂna(% r&;turally
OCCGUUIQr\faI”ﬁgt mdﬁdﬁ @qld seqarnieg, Whereinrrdicl pfisead venterisepsipgs$es 1) one copy
of $aikeh LYk QG@'se@urEn'ce eh&ﬂ%gq{ d|§d'ﬂc't et bRY %I@El&ﬂal $fotein that

oinde P BIFTIG" 2B Ah 48 RREIES FFEaipioeq (paliyprfecuences.

variant nucleic acid sequences encodes a polyclonal T

38. c’@]]ejl %8%%08%88%?% _'(‘;gl ?éargﬁeeg%td()é? Wﬁlaggflégﬁgﬂg%ﬁumng variant
NUGRIG AFY PerpearsFesPdaa a%ﬂ@“aﬂ ﬁet'bqﬁiuuomaamgdymﬁ@ng of

said poly- clonal T cell receptor or T-cell receptor

39. 'Q]qglrﬁe?rxéﬁccéogglgg 8FH@§?OW %{'g%gs:?gf)@%p%ﬁaltlon% %Hp ;iaogct:uli!l[mg garlant
nuaidie pad pe@nceseamicbadca pdyclofal Tekll seceptod @ rcel exteptoo fragment.

manmal i an cell line or cell type. 5 36. The

reconbi nant pol ycl onal manufacturing cell |ine
40.athediPHH GCEBding 59 Anene HfRaiBr 5739 wherpiheaahinagmbes) of said library of
vedtors Gurtiter 2ein@aieeth fee@fibihiie codifg @006t atit Bequ@incéhi nese

hanster ovary (CHO cells, COS cells, BHK cells,

YB2/ 0, NIH 3T3, nyeloma cells, fibroblasts, HeLa, HEK
41.28 gecomprRNOBRly el drtitioga of gretitody Ifragimeatohthised by the3methad accor-
dinh t®e@inys #f, vectors for site-specific integration

conprising a population of naturally 10 occurring

variant nucl eic acid sequences, wherein each of said
42 vk edoombinaonpslydesl T )celoreeegtopyr payclanatirsgrénttihevaot &tdined by the
meﬂ%b%cﬁ§8M§Q8@mﬁREQd'ng a distinct nmenber of a

ol'yclonal" protein that binds a particular antigen

and 2) one or nore reconbi nase recognition sequences.

43 3B melisd tof BiE&ds¥ t%ﬁﬁérlﬂl %eﬁ‘dré\ildﬁ c?r@roWWx%‘ iR aB@nfinal, wherein an
efﬁ?cgeg ar%to{_lr?tnofqae pe%%rlil'l l‘rjrlwlam.ypo(?yc?ona[ arﬂ:ﬁ)ody or antlbody fragment according to
claim 41 is administered.

44, A method for disease treatment, amelioration, or prophylaxis in an animal, wherein an
effective amount of the recombinant polyclonal T cell receptor or T cell receptor fragment
according to claim 42 is administered.
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nucl ei ¢ aci d sequences encode a pol yclonal antibody or

anti body fragnent. 15 39. The library according claim
w@Zq04mbn£ei n sai d popul ati on of naturally occurP€T/D§2004/000001

variant nucleic acid sequences encode a polyclonal T

.cell receptor T cell receptor,fragnent. 40. The

library according to any one ot clains 37-39, wherein

each nenber of said library of vectors further

45 C@é@cgf'asr%§0|ﬁb|H§rﬁq{6p)cﬁﬁ§!ean%BWéngc&H&h%tcpo%’oqaI T cell receptor or
reconbi nant 'pal ycl onal antib

dy
fra%\fﬁ?"t68§9ntft}°a§ﬁ€fa? <8 respHIGEF 85 the REeREE IO & Aoshign for the treat-
medt ofdite@sed slaredXfom 42roup copsietity ofantanaerd, ya lifealonTag Blflhmmatory
; e C 1. [ .
dlSé%‘é gﬁ Qﬁeh%’% ag@c%ar fd%gért%gﬁ%%&dﬁgger ?%RKRQB@HQ%IQXCUmS an
autginyerreedissasat heeiovasselrr diseaseon disepasserin g Femkiaknermougrsystem, a
metdboli®lisedsBLareéitiodfine @EdR64, it sAEMURlecbn,dA8 undesired pregnancy.
reconbi nant pol ycl onal antlbody or antlbody fragment
according to 25 claim4l is admnistered. 44. A
46.nk phathaiceuticd| @ea®eitibn earhprsing asaebdtoeatgredientpa recombinant poly-
cIorPJI %Hh%o@’ﬁr%nhﬂoo@rﬁéﬁméﬁgbbtamarb Itﬂe ﬁ[étho%fgcg&Jdln\j%o %Qéﬁh‘ BY and a

t he reconbi nant pol ycl onal receptor or

ph%EPFaF§E@b¥E?m?WEQWEWP“ accordlng to cla|n142 is
adm ni stered. WO 2004/ 061104 PCT/ DK2004/ 000001 71 45.

o KBl Rl FSO IR BRRk POELAT S aRBELASEBlay g it po-
cloyl Tast! irgrsatos or drcefiraseptior fré@regmtmbgam@r byt h@tfmiquemam ¢ claim 28
andd pRarRiTP@Rally Sitepableldtpleheat - ment of di seases

selected froma group consisting of a cancer, an

infection, an inflammtory disease, an aIIergy,

asthma or other respiratory disease, inmunol ogica

mal functi ons, an 5 autoi nmune di sease, a

cardi ovascul ar di sease, a disease in the centra

nervous system a netabolic di sease, an endocrine

di seases, transplant rejection, and undesired

pregnancy. 46. A pharmaceutical conposition

conprising as an active ingredient, a reconbi nant

poly- clonal antibody or antibody fragnent obtained by

the nethod according to claim27 and a

phar maceutically acceptable excipient. 10 47. A

pharmaceuti cal comnposition conprising as an active

i ngredi ent, a reconbinant poly- clonal T cell receptor

or T cell receptor fragnent obtained by nethod

according to claim28 and a pharmaceutically

accept abl e exci pi ent.



