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are rare, may spend much of their energy on pol ypeptide production,
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20green fluorescence protein) to the expression of the gene of
interest. Furthernore, the ex- pression of the marker gene costs
celI's addi,0Ra)08¢er 9y and m ght induce stress. An alHﬂgﬁﬁﬁbﬁﬁmna;
met hod reli1es on an induci bl e co-expressi on of nmenbrane ounf
capturing proteins. The nenbrane bound capturing proteins are
anchored to the cell surface and cap- -#-ture the secreted

pol ypeptide as soon as they are released fromthe cells. Those
captured nol ecul es can then be detected on the surface of the cell.

or ocect iR bR AT ke Ry B Sf 5@5%“8??@%&@& ying an
or oduct s TSR GRIRD! O S8DEIACE pripedssuhaian BedReites S RGO ies, Mgl the
i n order us® of dlugreseance Jakplrst pRPOFISS| Howewaies aiuantptescaniglatipn diagfnot been

non- pr odceanly deebingntedcur s and this nmet hod has a rather high
backggound activity. Furthernore, it was found that it is not

possi bl e rj.C t el ection,

Ther ef or EURPREHPRAEhEEUEleioVERURE Xy Soloct el HEBR oot bl o gter-
hi gh- pr odGHYSjraiesy; to cipynaventsome °F€'et"ﬁﬁfgt'ctrﬁé’f 68sstifacs antibady peledivn. One
i nvent i orappieaph applige an affivith oatrixo theddhercisen g ghl rgleradraptii ésahgology. The former
r ecombi nandthdeigtbased brscreblidh of an driflcg® afiaiBtmatikgpesific fiPthe sdctdted product of

Dol y et 1 o Bepelye) itpls tinftend AERAAE of i Atk Bthe BrORE) 2 and
b ob em B sty Pl Wi Shesiic JUPrechirh despenEdrelin et s graliat and
one eukargbeeEngost cel |l expressing a desired |evel of a pol ypeptide
of interest, conpris- ing: W) 2010/022961PCT/ EP2009/ 006246 - 3 - a)
Er ;)vi d: ng\niaroﬂio\éfefbhéa‘;ﬁs@_é:?cﬁuKM%_Qtdoﬁlpl&iéncﬁﬁélﬁ&ioﬁ%iﬁbl&icggh i E arosg)ét))jzds.
L e18) 0RUSe BUELELénidh e bRBLbEI b g%g B ARFRELLP LS Ethres
conprising at least a firsi polynucleqtide n: POT encocingte
pol ypeptipg%&(ﬂ‘ar?cﬁ?raeé‘éfr,os%{eeﬁ'élgé’{ p@ﬂg&ibfe ®p58%h down- 5 stream of
the first polynucl eotide, and a second pol ynucl eoti de downstream of
t he st op Qbefonetbndoaiyngn te dorxpresgioo ol arket gemssredich @ne detacthble byrflowv cy-
funct i onabmy@y. iagHdvaMegeOdre Dvesillidkay@ ol Bghrédimnedikad Wiiiles gBRS (fof Bkdnple
10 a5bOW I fiRRBBnY pblifi ROINP BRI AbrOfr thbERs of iSR! FHEAN B e -
| east a portion t 0 pegtl of, I ntere S expressed ‘as a
f usi on p(ﬂr?/sﬁl?ﬁtqfﬁ? @§W9?¥ﬁ§ 15 18's 3eiiReY IeapEY en W@ﬁ%ﬁ%?‘éﬁ?@- anchor
or a functional variant thereof, wherein said fusion polypeptide is
bei ng di Syl alteenbtiva nidisods teliéace af indadilde hoskpeeatitn ofl enbsaleciedunt Gapturing
| east ongy&Hikar et hémb@AE beEd c?ﬁ%ﬁ@ HRERs BREaNEBBNS theOlell BTREEH arf cap-
the busi anal YBeRLhqe)ALaMAKC OLd gy GE! loiaUL] AGS 1né\calleRE0! Q4RI
nucl erc aci Perers g pol ynuc] eot | 6 equence a ﬁas_been ,
[ nt 1 oducdBPIRIHES et be drcer gnt ?Swf?ée@i dhsotelly Hewsst ranetical RReieReed
such as thoainsfle ers nasesspheansaiso gesd-feediog phyoreprodupjngrslls odghdpecae an
endogenous pol ynucl eoti de corresponding to, respectively being

i dent i Ca'Al;ithsécF@ dploBLas Q‘Q%tg(ys¥%é@%tthggell ng@é%;habé' bO&H detUh BFder

the%rm" e%e{o aus Iy clerc acid” r rs Fo reign d thi
pol yRlcl dBEPiEs! PoRPane, calf- HRWevE soss Jpeding ol Rpkpredliting ol Aegyryand this
achi eved reetged bas 2 rathrrthigh bagsorusd petilly-& updeteretihwes faapd that dds petegrossi-
i nt o t he higetogredonh seveeal hmsitds otétrichseatrdnd seleatimf.ection). I n case the
het er ol ogous nucleic acid is not inserted into 25 the genone, the

he Gel | & aide heicis e tra%?#gafdt‘f?";ﬁ‘sfgééf%%%‘:ﬁ%@ﬁp@gﬁcm et ol
Sort S5 o U RNBVER oBiep I drpsa ukono PEVide Hihai fordsfeelifd W90 bRvlis
m ght al Jecasebinasnt Regicalewithin a fasas aerulatiep of ppn-Hewt apdeegediumnrjodyping cells
t he genorsad teprpvidbya regthsdive prodegihg palypeptidesHioites Bigh yizldso ot her

techni ques are known in the prior art for introducing a heterol ogous

nucl ei ¢ a3jotrédthPindertdR ol It tHbEhmaSrdlidiRy d5ietRRS6F LRAnG Br LULLIAG =t

40 least one eukaryotic host cell expressing a desired level of a polypeptide of interest, compris-
ing:



A "cassette" describes a group of polynucl eotide el enents, operably
linked to each other, conprising e.g. a polynucleotide (Pn-P01)

encodi ng t{H ARLRRPt i de of interest, a polynucleotide gRcad ([%%0&4

i mrunogl obul i n transnenbrane anchor or a functional variant thereof,
a pol ynucl eoti de encodi ng a marker, re%ylatory el enments and/ or ot her
pol ynucl eoti des de- 40scri bed hereln cassette" as used herein
conprises at |east two polynucl eotide elenents. A cassette nmay or may
not conprise regulatory elenments as pol ynucl eotides such as e.g. a
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40  scribed herein. A “cassette” as used herein comprises at least two poiynucleotide elements.

A cassette may or may not comprise regulatory elements as polynucleotides such as e.g. a



20Sui t abl e detection/sel ection nmethods |ike inmmunostaining, flow
cytometry, fluorescent m- croscopy, MACS, affinity based methods
such as nmegaepiciReads and simlar techniques allow t hgerppagnsno 246
identification, selection and/or enrichment of high- prO(fum ng ce
based on the presence and | evel of surface bound fusion polypeptlde
Therefore, the present invention |eads 40 a drastic reduction in
screening efforts by allowing the selection and also the en- 25
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- 7 - sion polypeptide conprising the inmunogl obulin transnmenbrane
anchor or a functional variant thereof, wherein said fusion
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t eachi NOf m:a flr)&?n ;Pd’hﬁs%ﬁp&e wggdlo%%é éelpéd’rftaéec %\ saeﬁé% r"ui %gc?ei cfoa rl%lﬁsg the steps
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mol ecul edngepkaryetickdst cellgr f ace. Surprisingly, it is found that the

i mmunogl obul i n transmenbrane anchor can be used when expressing

. mma@gl @@uém@ d%mcﬁon/sé&nsﬁlneahéd% %nmmetam@t ﬂﬁﬁr' éy%orﬁéfsh fidSreSE&At mi-
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co- expr estaiPo G T8 gl niindl i @e%r@‘f‘g?beeisaﬁﬂ% S{iglr techniques
necessar #H t%idﬁnﬁr@ﬂ’@‘ iS% e&P%P“‘i”B’ sevrheest el pighwperducipg Felis dasadt Ay the
cel | nenipresraceanch trvedot swlepe doshdiusidn pelyneptids. cthevdien, thei prgserfiandegtion

t r ansmeniyzae o dodrastie REuABE MO Ecredhifg @fFf6iEs b aRINIRY theddefecliod and alsyrtat leyi-
expr §§SEQ|cl‘1rﬂerﬁ &k |Ee'%sfj‘aﬁie ﬁi‘ gllrédl.ﬁﬁé'c\égto? \éeﬁ)ﬁ:ﬁféﬁgh ﬂishlgﬂ ?Fdéﬂ%‘& Blis from a

O o oue o BBty Bom [ 3ndfor meiupy grodiiinalceTe Jb pBOPoFTEI 40 Pty s

despi t e tPHAR{CES7IpGoR,HAEE SPERRmSNt, PrRfeiablytwe epihie B:he wiffidient er even high
di spl ay ekprebsingelkapefit hdgselhbr poriuaties tof bowd cells may be seié@ed by using a detec-

I munogl @bllcbm di(inQﬁ!dh @8 eV rakethtivedyl orGraghfeft el tecogiiziNg tHeViRemB4RE an-

as b cg "t’f*" tléeh%a‘ogd SEARRTBRBLAERAN AR A URIPLA: cEREbe co-
not a B- %'eq‘?d li’}’rc"é”rﬁ %‘f 'I°n tive. Accordingly, nukaryotic,

preferably a nmammal i an host ceII used whi ch does not naturally
express tAseorting &b (hedeauhithgh of ihetpreseatiepdnion ch ddassa fradgrient oparefnemaidgiobulin

the WO 2QA848483R4 BﬁJHoEB&QQiﬂLQQ@@&‘ﬁ. ordér to dneRdr € &:bwbémae GHiAt&r8stl to the
Furt Qgr MALFs r?a[%ﬁolrndéagg a fﬁag%%t ﬁ’?% g 0?%%" Ieﬂgt %I‘n g@& lln ?r%nsmembrane éin-

exXpr essi o

eukar yot ¢ orﬁﬁé‘ﬁe‘g H‘E, feSREV'VP%?&m?g} %I@‘ﬂwtalnﬁli‘%w& ﬂ%%ls'aﬂ@ﬁtwerﬁwe o the
f unct i ongkll fspdggeenithet enensblobulin rensmerdbrane angharisiodiaing ot durtictienal fragment
t eachi ngshepéoftihempedziea irt andvertby aghtlyl ahchered tcthb a8l meR@rdngTTme ghitkiakhar-
trans- negpe JGingsRe thd andRFL6f B Jre @M Entdh M EQNEIEHI Mh&H The immu-
40  noglobulin fransmembrane anchor used according to the present invention provides a very
robust and thus durable anchoring of the fusion polypeptide to the cell surface which is also



30The nucl eoti de sequence of a section of a suitable cassette
(Cas-P01) is shown as SEQ ID NO 1. The shown detail conprises an in
frame stopwgodmzsditable for translational read througﬂn@ﬁ@mﬁmmn4
pol ynucl eoti de encoding a particularly suitable inmunoglobulin (1g
transnmenbrane domai n that can be used ccordlng to the teachi ngs of
the present invention. The stop codon”i%s |ocated in frame downstream
of the polynucl eotide encoding the polypeptide of in- 35 terest and
thus the pol ynucl eotide sequence that is transcribed and processed

into an ABi &0atasad I6E8 GESEHAble 18 %r&@amgshséamgnﬁﬁs fseddfifnddCoy the performed
sequence ptcﬁ’jﬁat !aﬁ;%&sf saﬁﬁéra%lgﬁlcétmh; I\%n]nﬂﬁ)ur%ﬁ (?gﬁltn s r{ﬂ;}gng L ﬁwo?o(gp immu-
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can be t herfermedmaasssipepirarerioranglysish&hipdd smimpogent atyantage dverghe heor art as
pol ypept a&e thé riskbe t@tEminktiorishif3hé 86€retedoRMi pol@iplidet 06 ntitest a0 Yed

need(s) te Y I?Pedgﬁé?ﬁ ?Uf’thérﬁ%ﬁe %p&\f@l% to th¥’anal ed cha cleristics of the
2010/ 022961P P 009/ 006 de of 'The
O 2 e FrvRaRea, st oA g %Pﬁeﬁﬁ?"% BB fEo FRP-

or a funé‘?“%ﬁ@ﬂek‘t/%f%‘%ﬂmﬁ’i@ﬁ@éﬁfeWHF%h conprises a pol ypeptide
sequence shown as SEQ ID NO 2. SEQ ID NO 3 shows a further vari ant

of a1sui (M ebiamEd NYOhe bbéthéd bf BiRSHRREEH IRRNEHTRA a aﬁi@r afdrRgd %k;ﬂﬁs@on
cytopl as'l‘%rﬁé 0 %‘3 do Wﬁ( tﬁ-MIeQFHuﬁﬁJFP&H sﬁnmgé} metﬁ%ﬂgmfne@ Igg%av a% q%%r yer-

shown as I.ve

Teaky st g ?6@8%3%&“' B R B O, %@Bw?e(wﬁ’mﬂaﬁﬁ%%ﬁﬁ%f PRfpotion of a
regi on (SHadagrieser nelcamgisios the mﬁ@lfpéraaﬁ@@mérmmoa@mgmq'qmqwdm)to the
Al so ot heresantiinéentich.ds can be present in the position correspondi ng
to the at | east one stop codon and the adjacent codon, dependi ng on

the c hos%"ss {3Pa qgﬁ%ffdfgé ? Fﬁes’ﬁ“@ﬁ{e s%ﬁeeﬁkgﬂefégtgo%gasri)%gré Qf%hef- Er%geqt fyven-
gallyy

adj acent cod

fusi on pdPy M’é' dyolatsd F5¢ may kg e’E"I'fé'BSr?ic’Hb“%lS& %?&Lﬁ?ﬁ%@ the qriginal
pol ypept |Ca|éPQﬁU1€lﬂnt1e'F?@ytcanA@G@lajamgmwculwrﬁd aaindivighalisalls. They eamsaleorbe aised
domai n canprd &i Morecadaibyfl epinidd @f selattoRC eptdRalyToniddrnSEfaliftiN dr quatita-
3 orzg fuRchhana, oveem B sedd) nardtewwraémaf&eémme%tadmttarnaamhon Accord-

thereof . :ngatE B% eHB54 |m%ls*| %n enn(r:}}egg)n Iﬁﬁomc%mc prtra,'gl ey c&lg%g?ievg%%as described

t eachi ng resen I nve

nmet hods, aﬁ%"el'ﬁ\%??ﬂyé@e‘i’ As P?@“"H’Q&é‘?‘“tB%B’OQ%@PBP%thﬁrﬂ?'WSBttde@é interestwith high
functlonabkbarlant of an i munogl obul i n transnmenbrane anchor
according to the present invention include i munoglobulin

tr anﬁ@?"‘%gﬂ @é&gQIPrtﬁe BRYd- g %B\chq{ehgﬁ&?r a‘%@pﬂﬁj&l@ %{?é\gh’&ﬂ% ressing the
exchange ?

o e’ alehnerabate Fo b AL LR EEVBRP i MILBRC I\ KAV gPiodies an SRreh e
i munog! &ed f’?f“tar‘aﬁ‘ﬁ!?émﬁcﬁ?ﬁéewa et ee- amec‘r%n@cthe gaesmemkighe varanpef the goly-
f or egoi ngeptile dhintatesbappaaa s be tHer sanes. ducthermoaong aldo thkesldrab peduction stability

pol y- peptapgéars & sdéquemy dosgur face. As translation term nation signal
and thus stop codon any one of the three stop codons that signal

term nation of tein hesi AA) .. TAG (U

o i A9 aydidls S el i prasiiebe St iPeRIde o BtroRb B o oy e s
bet ween tCREPESNginucl eotide (PnPO) encodi ng the pol ypeptide of

i nterest and the pol ynucl eoti de encodi ng the i mmunogl obul i n

t ransmenbr a”ea?ﬂ@hﬁ‘iﬁg Qlph@ality BEddkaRBlic M&dticamt cdrﬂ}ﬁ’”%ﬁ fa he@&@l@ s”rfl:c%‘b acid
the gES' red | evgoch318|n§L§59%a%F8J1é) as(sr ﬁé‘?cé{‘ﬁeg% )'rPnéﬁ% aﬁra pﬁ otide (Pn-

aboveé, the st

pol ynucl eot i de e‘HB(S"HFWg”Q e pﬁHP?Btéiﬁt‘?fd@eﬁ?Pt ?hleéf'te%'te steR @?dé’t"aﬁﬂ“S?Str%aé? gf

trans- 3 0 | atthefirst pelwiusiectidm asi grsgrontpphancleeliderdomesieeane pithe alop gadon

efficiency in osridetinganfmeumdgobuliatahsidntirane arehdr oy fangienalMadiant thereof;
"l eakyness" of the stop codon is also influenced by the codon(s)

40 b) cultivating the eukaryotic host cells to allow expression of the polypeptide of inter-

est such that at least a portion of the polypeptide of interest is expressed as a fu-



at | east one stop codon downstream of said first polynucleotide; a
second pol ynucl eoti de downstream of said stop codon, wherein

transl at i owoohiFRbas second pol ynucl eotide results in thgrepooemnos246
i mrunogl obul i n transnenbrane anchor or a functiomral variant thereof.
10 At least a portion of the transcript,is translated into a fusion
pol ypepti de conprising the poly-pepti dd of interest and the

i mmunogl obul i n transnmenbrane anchor or a functional variant thereof
by translational read-through of the at | east one stop codon.

Transl ational ra&tpdiiieptdd compristRCHE iMALANSRASHWIN BHHRsrhdmtrafe SR®E 6r #func-
the stop codon/gles &Ha&ftn&g& Mé’ﬁéﬁ! Glid faQigﬂr?B@ééBﬁHé‘Es' %E@diﬂiwed h t&Eur-
be i nduced by a(gttj nw ?c{u turing condi tl , e.d. si'ng a

term nation supffefsid Qég% k (see bel ow). The cassette (Cas-P01)

used in the nmethod of the invention may conprise only a single stop
codons upst r ear) sflectig atieskt bge eekHngic hobiode! bhsed EPMNG Heqheddnbe or amount of

transmenbrane aggReforolypBide’ REIBRY chifd &afsurthiuever, it is also

possible to use a series of two or nore stop codons, e. g. two or
three, or four stoP codons, which may be the same or different. Also
the context of)¢yiding b selsgisd euarvatic berd cel infturegnediemdndsy eandians that
itself as wel| alpwiibeexpaskiootor the(polypepiislead intaredty codon i medi atel y
downgtream of the stop codon, has an influence on the read-through

llevel s. HoweuStossdd ph dd %F]lﬂ‘ﬁttali%ﬁsh’%g%et%in@d Bgroﬁs?&ﬂingqvglho%cells- The

translatiopal tread- 25t hr ou ) curs 10 orae to_ al wé e

or oduct | RVBTPIRE YRS P BTRESEE B8 AR 1o PEULRmSAID 20d GrabRGb-
to one erfdjerfl Herafropy Alsg) ermbinaiions ef Bl reapastivemethodarie possidle pFhaielyy poly-
transcri peptides dee be preeiupddNand obfainesifistgateo teffwienily Avithddgie gleidv &Fhe obtained
pr e- ARNA peRpéslides ndl AR IeefibfetPlol fGRSDr préteSsi s SlidredsN@g | piflidation and/or
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| evel resubdding theapalgpepéide obidpest aod tied sécmidopolypakiepids Eaelidghat immu-
323329?2%9'%% rdHRmBHERR %ﬁou’p@rit fglh.?tidrhﬁlt fralfind ?%gﬁsffgg%%%%ﬁ)ﬁf mgtaeex.
of the SERseh E‘ggfg%“@@%%a;ﬁﬁ PRLdt bRl RS RSl EERAT VREbURRPE b Al
certain FW“S X‘%l g selret eHENpERIeRIE the Pﬁﬁ%d'&‘@&“%’é&?‘{fi%”ésmﬂ Aed
t eachi ngémedrtanheompaseatnf thenoverall pspduttieppioeesshe presence of the stop
codon. These fusion polypeptides conprise the inmunogl obulin

;:}22% ?gh'rh@r@ige f@f‘&ﬁ‘fﬂ{mlﬂ% %bgﬁmlférisgﬂﬁr{br%%r AritRbr 6r|?l§{rc]§9riaé frggrggﬁatlt?{eé'g%fl e}[ccord~
the fusi i Bore (EaheB S AREBIcLERTntahib e bR adERpedsawie ploticing
col l's, aBmHBPgIEhUin Slsyies qasi B (R pRRBRblinfreREhRRRRRR BRRORDISdtually suit-
r econbi nahle tbdixiromuped|ghydp tadksylesito dhecedlisugace. Bughisinglyelt isdbuskttatthedm-
PF' ypept indm)ogmaminbmarfsaieﬁﬁaefépmgor E3h bé QveCWheTBkgr¥ssirgnimP@irogRblia mb-
UOKLRSC : A ) r
e R L s e el e
compound. ELE SPEreSEioRer Reita APPR PRT IA:R515 FPeePGhSaUTSn BoRestY i spid cels in
codons arfiles tepchiaygsHrfae t pryacopidingly epll merabine prchoragirs@ression of antibod-
t er m nat iiesnwied usingethe\lg transrhenictese gomdinas ahebar Thest ¢oretépoprare e.ganitu-
ﬁ/igej €. g rallyl exptesdd inl823Hs dBRAI defivadvéPbadyadiytriBdma 2P GReRPR cells (e.g.
MLl i W s o 1 i
" ncor por &8 By opa BALIRSERe MEARHRY BRGSO SBBER et Syiage display of
f ol | owi ndhe pelprepdemokiateresi@nid dn padigulat peinypealobdihmplecdpowarked well en
and undembn Beckll dEGAEITAs Bkt &0CHOaelie gtiem agngthet Ihdragsropmbrade Rgcreetdbman.
on the cofipg Rb6aRE 1688 bRABSIABNEDEUENALE B¥lcell sNRed WARKGORR™ B3ell or a

40  B-cell derivative. Accordingly, a-eukaryotic, preferably a mammalian host cell used which
does not naturally express the Ig alpha and lg beta receptor chains. Thus, preferably, the



transl ati onal read-through occurs; shown is thus the nost likely
read-t hrough product of the shown pol ynucl eoti de The additi onal am no
aci ds t hatywar porated into the fusion polypeptid

read- 15 W%rzghdéd%g% the stop codon can be of any Kki ndePa 3?}63/0%&?@ he
fusion protein is displayed on the cell surface. As said additional
am no acids are only incorporated i nto &he fusion pol ypepti de, the
am no acid of the polypeptide of interest remains unaltered. In
addition to the possible use of nultiple stop codons follow ng the
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above). Th&lyeneral advantage of a rather |ow read-through level is a
hi gher stringency in the subsequent selectlon/enrlchnent and sorting
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hi gh expression |evels. Therefore, a rather |ow read t hrough | evel is

advant a sel ect
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transcri g‘{ p& SR ?%Wrﬁe? 3% fFaps| SioR Fedatesuitebipdtitransiatippaljrgad
al so pos §mrbu@1 ans! @ n@!vr@@@@tldmenqodma pariidgnly IseNadile infmunoglobulin (Ig) transmem-
necessar Wtalesdoieth that gan tyudediaagording &6 tHerteéddhigs SEPRIPEshDNVEEONt The stop
gﬂ[ It ngeClél)EIéH isNSeate® Heefe Adwritrb&h B pdd | b@*ﬁu@fé@ﬂf&e&%oeﬂg W%Iyﬂéﬁh&@?f in-
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40  stop codon{s) need(s) to be but may be present (see above).



According to one enbodi nent, the selection step c) conprises
contacting the plurality of host cells with a detection conpound

bi ndi ng t | ol ypeptide and sel ecting at | east I
based upoﬂﬁ?ﬁgﬁﬁggggnce or amount of the detection conggﬁwgaggﬁﬁﬁuéo
the cell surface. 5 The detection conpound used for binding to the
fusi on polypepti de may have at | east o of the foll ow ng
characteristics: said conpound is |abelled; 10- said conpound is
fluorescently |l abelled; said conpound is an antigen; said conpound
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compeynd yhQodshBirsflclecfidl E&Rexts, A Bl % ah el INed I%.INSQ%H Yol nﬂEle+t§i@s(bn-

one eu- aryotic host cell i.s se|lected 1n eac electi cyc
one e BV Raioel i of M, 5 P pe e S e el it
cel | s t h3P 'RB$BERPENe SNENE T @dH9tionr! vagant dngrep aferanging anghe gesiraggipvel of
2010/ 022 $60PeTidEPReabIhBBGRN As- is lottined ebbed thmsted aogom ntdyealstebe ¢ee natural
respect i «&lpycodd® ufthe @blyBiedibotBidchasdngthaipdlypgptidB.of intdrbgt. PrRerBSy, Qaid thehs-
hoot Sgel (oA ferhfEliof ight a8 an'YeahAts iinaldh SAGES T SE8} ALK Uetia-
carl ed pdanataned HERER e legRrise"cat i stog tpuon s Aadyugeedsy fhe-gadon(s)
50, at | @digce@od this dowasireanpoithe at laasticag storzodom i agricular tee tretnusisgtide
i ncl uded may isflueetd thpdahscripliors| exddabiiongn{see belpwj.t i cul arl y advant ageous
for quickly obtaining |larger anounts of the pol ypeptide of interest

as t 95 Cahl cQQ%‘tte 85}25 ﬁi edds at?é f'?éns@#i RIAY & Q@J‘tﬂétex @Ldish of the poly-

sel ecfed acccgr n 0 e reac |Igegs B the present. I nyen b?n can

expanded pﬁ.Btrl %fulfl Refsstf §rRping E)_o g Pd‘EE'FBtn 1e cassette (Cas-POl} is therefore an
expression cassette. According to a further embodiment, the cassette (Cas-PQl) is integrated
into the genome of the host cell such that the cassette (Cas-POl} is under the transcriptional
cantrol of a transcription initiation element of the host cell, such as an promoter,
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10 Thus, besides the application for selective cell cloning, the
present invention can also be used for pool enrichnment of

hi gh- pr odugigg1iRhdsg Whereby titers conparable to cIonaii.(j boskob 868
can be achi eved. 15Hi gh-produci ng host cells can be iso ate& and/or a
popul ati on of high producing cells can Be enriched based on the
degree of binding of the detection cofpdund to the cell surface, in
particul ar the fusion polypeptide. Binding of the detection conpound
to the fusion polypeptide on the surface of the host cell can be

det ect ed Thansthgonf teBldIde abitioipABd infthel @4 RS8E NCSs-RON) k&8 Gh ﬁQHnscnpt

sorting (G5 204y @ preferred enbodi ment, host cells conprising a
hi gh anpunt Qﬁ%m? us?oé%n pol ypepti des which accordl ngly depict a high

signal are sorted using fluorescence-activated cell sorting (FACS).
In the context of fifshgolyneciantie, wivasein itrenslationas seidrfirst nglynerlgslide resyltain the
advantageous, si pclgpaptidabfiotssestapi d screeni ng of | arge nunbers of

host cells to.idgnkadtvnasm %aabmbm%ém%%é.éf.e@tlba%uc%éu@épreSS the

pol ypeptide of inpt

preferred embodi ﬁe%{:&% ‘mén o8 Jﬂ% %ﬁtr%!‘-‘%o/of Sla'da(i%% C?)c?o"t Wber 51 Usitiep et
are produced as ﬁa’?'ﬁE?%‘ﬂ pﬁ&'l"b'ﬁ%?ﬁ‘%d@”“é 'mthgn@mumsj%wgérén%era fBe paghor
on the cell surfacefunoidndl corntibemeatl to a hi gher expression al so of

t he pol ypeptide of interest, which can be e.g. secreted into the

culture 'mqjéa'éma Eﬂfﬁ% %f ﬁ%lt}a%scrﬁﬁ%vﬂé?ﬁla{éaqnlja'zgﬂgﬁﬁ péﬂy@é}ftﬁé %SMEﬁsu‘igﬂhE poly-

can be iden

can be 1 Geikad Lednd s dhal ol R SR A e e S0 L A ol v
det er mi ndReregf tyEansizienalheadrirgHeh of the atilsasliotso Sippetdpaie Tiagslatanal read-
and conf ithnregh baytdreurexamnaliedue T theefimice, of RREStapocddonigesigm ob theutsadlation
not @Bl Yy téiHinaliofl énhl ot EHELENRILSD By aQaptigthe fcMn&rﬁFle%n@m&{s%sg M Bing a

pol ypept 't%@tnoh@&;?d’r@%ode{;; ﬁﬁggég% ut can actual I'y be used

guantitative to iden cells that express high levels
of the polypeptide of interest. Therefore, high-producing 35 host

cel | s car hB&assstiedCastPORrysen éuthe aastiocef thm@vq"égﬂ@eamorrwrmpmig aginglehetop
| abel | ed cdeé¢reapsteancaintpe coding etjlencé dicri the imebiyggiiulicl @ansvhértbrang anchor or
anchgped fﬁa@m%hﬁthéa%bf Fﬁ)%flé"cﬁ'is 186 pefbId {a,%staea%eriag %?'H\?d SHiméiels ko% &RBnd .

sel ected/ CRid Spt uF‘é‘tgﬁ %ﬁ@t ‘gh[ch ?nsags eﬁpés e o Q'K‘fereﬁ 9\%8 r%ﬁe ﬁ%r%texot of

selectio roce ré ‘acc PAVERt ron ci'h 6

Wi th FACISHEP oMo ich 1o trawgieamef MR RPIGTLRRSI A OHEIoRS MErLGIeBIARIITgSPEc-
cl ones i rivelijecoden évmediately Hoywraiigaax plothe. stericoder, -hag @minflaencehen Ithey Feag-
i ncr easedhravgh kgelspHoWeNr) ¥ inkBydofo bdensired @t al tedtam ke dnastiatonal read-

r edugti oRn@fight SMING a6 I8 Sl So sflé@iﬁesprsd&t.oh Bf {n@efugsrh ballpdMide which may be

oo oo RSl SRS Ao LB eenghor o 1or o

much hi gher nunber of candi dates or projects can be devel oped with
| ess r esdbecrrimany izasapt erycbe ss preahREAr eeniriing dpiersa dhaespediive mrentiiNA
process aldulbe phzesisal (dpiide@Nin®d miRMA. PNIREHGVAIY | tiahs@tion tnhadl redifl directly in

cl ongl, d'n?l’-iry\bl%r'nr%ntr s[a&.aﬁ\%?ftﬁecmpapgns%ﬁ tetﬂafeqsreeeén@ LY t%w: fsé%feof dg ack-

st ai ni ng yShsS ced

Ssoays SIS oF e, 408 e8P o eLsRss VR P do F%'E&e?' srapetn
product i & asiepig the wullire ipopeiiensd 4 his geadirayghdeieh easuljs iora eeréain praportion of
poput at i dusicrNostypepfiddsothatalsxdepends sohepmpol axtand maturd) at theaged siop &odon(s),

woul d_be teagbwnstrdaiatdrtddden ane aPpsHidlartite RIBNAIEMREE BBHE of IR StFPERbhE)
(Cas:- EOl)anGr\Qa/ aﬁtu&%%dfgﬂsl)&cé&&lh I?ra 8&@3{ gﬁt‘éﬁéﬂl&t‘pof fﬁ‘s@r? M%%hc‘?{its'pquuoed

P
(Pn- T o RO R A BBt PSR IEDIoR (HEAIH S frEgqnce O 1 sibg aodon

pol ynuc| déeseldsipndpaitpeptidas comndis dhe imieynsglopdin rmsmertranesancheneied func-
upst r eamtiofialtvhard ¢heoed, tighlly anchoeng thadusion palydbtidesaa theaalsadhah Ak ianesult,

t r ansnemMpAnRiANI\Yep®lesart Wpldyedak theasdfatt of iR ek cdhandd Qs displaying
40  high levels of membrane-anchored recombinant fusion polypepftides (indicating a high level
of secreted polypeptide) can be selected e.g. by flow cytometry, in particular by fluorescence



25 of interest and the i munogl obulin transmenbrane anchor or a
functional variant thereof, it is also displayed on the cell surface
and is accgpdbighwsaccessi ble e.g. for detection conpoudserdddRis246
affinity tag may thus also function as target for the detection
conpound in order to allowthe select|3? of suitabl e eukaryotic host
cells. To use e.g. a well characterised affinity tag as target for
detection/selection is advant ageous as existing and wel |

characterised 30 detection conpounds may be used for detection.

Fur t her magfatdd@iiSsaAgHERESY WhBn €ORBEHE tith 3h é&nﬁﬁi@fbh}c Bbeiff detdc@B com-
kinds of polypeptides of interest to be expresse The generation of
detectloR conpounds specific for the different polypeptide of

interest would be obsolete according to this enbodi nent as the sane
det ect i oPuliai® yanslatiopderminationgrignatreant thugistop godgn aed dtopecodere dettings with
the afi Mcomnplets tramsiationttaineifatdn dfidie@@y aan e desfned e dedsibRd in the prior art
pol ypept iigla éb it 3P 1858 UohrANbA VirdR Y &9 50%215687 51\%& n%ft af. 8o Proc

eukaryotl resen

et o Bk 55, o o L Becl Bl aé‘i@%&cﬁcﬂé g Fegsrren b o)
sheddi ng @g'%é‘e%bkﬁé?rporate@é&@i’%e f menbrane bound fu5| on proteins
may constitute - depending on the intended 40use of the secreted

pol ypept iAdeording t6 @nk ambdainmdtt, e IBloRiAgested codonsithy iBdisks; e rsﬁfpecodon is

event whep s JH5d obulin transmenbrane anchor. E.g. when
expressi ng the]?g)é)ogﬂqtdl C &%%010/ 022961PCT/ EP2009/ 006246 - 16 -

polypeptldes/ r ot ei ns, is desirable to obtain the secreted product
as pure a 3] bnlecleqmeﬁequtsqrﬁg chiheatien APdiNG selting o kheagpdinggstrand lang thus
tag, said af finityn tredhw lével; the sidp dodlas ts ghawh iirebdly acdomdersed i n t he
shedded pueu@m Rufedtife %@@éaeesﬂﬂeetoefcoa&es&mgldw:hé! RNAJevd) 1S

possi bl e p t erov utgh@daqﬁq? gag BB M&f@%égezao@ obaod SREAL LobLPLIR 1

sanpl e of secrete
purification prock ‘F\‘FPJE\'Sr ghewsis s dheqnost likely reqgghrough
affinity tag is tnr@ﬁmt@fﬁwemgeWulpownuqbao@@ to easily renove potenti al

contam nations fromthe sanple. Furthernore, the affinity tag can be
ggle;l i gt ?I’%w@%ﬂdﬁlgné?‘aﬂﬁrfooéci&shﬁatp&é I.rtc\sr;fatatémtoeme fu%ofcfe Sﬁ&é Meltﬁlﬁbad-
are Egededguqh&thg%?gggﬁon van?% gkmg%ﬁa%gé"gﬂ?e BF‘S" ?/ ge‘ %:EI teg&ngi%e
assays t&e’dietﬂffﬂﬁ‘gt’?‘%&%d Fﬂ%ﬁ'O"tahémW@&@é@%ﬁ‘i%l“ﬁ%’(ﬂ”iaéedp'moé %fﬂ?“’” polypeptide,
accor di ndie/ardioe scidof theamaiwrepilecd mterestmamaionsnalteeed. o shedded f usi on

pol ypeptides. Such an assay could be based on the detection of the

al;}‘ init yllrfl:I g@dltld?&stottn@ pBLIO UL of AGitibIE s%l éédQﬁse@Wmé the! RrHRL&IZ (Pn-POI)
be YREP: r‘?"B%q'“ 15t %&pg%er SnBradabiril ioaaly B8 PEVnis P Routs MR rator

sanpl e. [1PIeNFedoNTBireRm P theySecliRnes pngodipe ter tapuragiqbylin Kanssirnzhrargjanchor
product whéuwmctignah gagmdﬁi teertenb 7 he ausp adl miltipfrestop icoddraerintthie pasifiomiet g. up to
tag, therago@iten sfopldodérisiesh @ 1oSdRULad of BightOfloPeddoRE PiucH @s iaBolith®o, three,

sanpl & a’?&lﬁo@ﬁﬁ&ﬁ%k@oﬁ@m[‘@ﬁ{hre eﬁ%@ﬁﬁgﬂrﬁ%tﬁﬂ of E‘&nﬁeﬂBHet - further

purification ected int sanple, no or

resp@étl vely very | ow anmounts of shedded 20f usi on pol y{?leptl de shoul d
be preserhejamaume ohfuslopsealyreatifs eresendrasdythendeirrtabletdmathetded sydage psually
is suffi dnoeedsey dotne pblgpetide synthesisied tize filslonaidlypeptidéc earafisngidiorediterthe

produci ngef H@n‘@)ﬂirﬁépé?ﬂtth&iﬁa&fjmi&tte%r&ﬁhe chinguriabE ak @ﬁﬂe%ﬁ&ﬁﬂﬁﬁé@e,&éﬁommg
neies. e Snkilnds ol ESSE I pORTR L aaB) A0 o g

shedded f
a1 APty RUPREHE PGB BSTARY AR ' cs G 2D8nE So? Sckb < 1%

f usi on prootess thames 8 8%dusipmgolyprptidé.fheiremainiag pogioh iswrcducsdasphepolfraptide
af fini ty féragsoikempriging Wl immbhsgldiadn thndbembiane pandids of -fMdttiotal frdymnent
l'ike. Suigtabbeagtibidtbby, th@%ReCitdl &Rioh Fefd thidughicah b¥ itieAdeathy the choice
and number of the stop codon(s) and the regions adjacent to the stop codon, in particular the

35 nucleotide following the stop codon, as well as by the culture conditions used during step b).



5 scribed herein. According to one enbodi nent, green fluorescence
protein (GFP) or luciferase is used as reporter. This allows the

sel ecti on wh Jivazedkaryoti c host cells based upon two H%ﬁhﬁﬂmﬂh&h%in
characteristics. According to one enbodinent, the cassette (Cas-POl1
and/or (Cas-P0l1') is an expression 10 assette Persons skilled in
the art will be capable of selecting sd¥rabl e vectors, expression
control sequences and hosts for perform ng the nethods of the

i nvention. For exanple, in selecting a vector, the host nust be

g (r)] Q/S:) ?eL @@paaﬁ@&eféctws ywtﬁthm%mqu o @a%g@f%h@ Fé&drtﬁrehgr?%fr% diveni dtop
ot O an Epdi i d Qo EEARALS 1 Bhir! g E%%%‘%C?%‘ a6 858 ol il ahe op
{he pres@ﬂ‘? on %’ﬁ??&ﬁ? AR IR L AR DL
Al so a veeloiclentide eneoding thesmimumoblebilior transmesbsdnegarahol ipagtierctoefurther re-
pol ypept iddee backigriued esid Ihbe@hEIelvelskweE(ﬁboGe) Wh@fg@ﬁ@rbl AAnBE Bl @ther low

host cel lreadsthi%ruawuéé@ﬂs 2GR sBiBohGlin HRASos OflRnE Eiedbh/en %ﬂ%g sorting
gﬁgg&: ﬁbn I ns E’{% 1589’3% b?ydgor?ﬁby F{:{&éétig%)é) r&%ﬁa fﬁzﬂznon of high produc-

pol ynucl &k YQH%JS(WFF‘ bigh Presusngiairyes: 1hesadibioraky éeVéfﬁ aretasr kigh, safiratiosgaftthe
one st op celbslofacd capesity Earmarhbrahe béumdsiolypebjdes ahigiat dcder, waied mys;ﬁémml dis-

pol yneicl eﬁﬁqmdﬁord@m&*és%m 18¥eld, W€ paiieRac S1agh eﬁb“rezﬁuuéigleaéls Therefore,  rather
i m‘runogl éa'at rro 5%9 Hg:g%ﬁ r?{:rd%h(o Qeqéc!t?lﬂxtaal h%? p?}nésu%q aoﬁes Ac-

25A "vector, nuc r

pol ynucl 88@?”@5’ 8?6%[8&% 08“3’ 'c |/°r Vi #1{3 °éte"?’é§sl én‘é t'F‘?) r@'i‘ﬁﬂph'ﬁaa@?'étegdl‘@ a
fragment! fusienpodtogetideuct ei ¢ acid functions like a "nolecul ar carrier'
delivering fragments of nucleic acids into a host cell. It may

gg gﬁg !rs] i g E-%Dve{/&aﬁtls 91@@ pEAWIE TS anFbaS@%%FFgfag-ﬂ‘ﬁ'Q?&H leSél rignefdégéanf/& idd, e.

S eauenCegenb b sybtlSsal haly BUHGSLIRE! Th GRS SRR

the expr éQ%fftdfh t'}?a%%fet Bedip d&rms ﬁéwdf gpe M@moé."éluam*rw the levelief sipp cedon

expr essedeadibrogph dintheThétutesennditions ¢t terminatiindsuppessidn mgentds b ltbempicelsagent

| nvent i ohithyis Rdleptoesqpreds NtratisiaBibha ltei®iindtion @asultaRdrdrarthe pldtenéLbiMa stop
"vechgr '&H@Ane'lrppﬁrﬁ&ﬁlar ﬁ%&&nﬁ%h'ﬁs&eﬁm sge% asl ancg'ﬁtfs é%m%g ﬁ to the ami-

simlar rg ucl eot.|

ot or e ENERIe oty aHEERLAE SR A Blyhel B 3bil o bl of
expr essi S‘Hef{)%t&‘@cﬂm‘l‘?l agiy &t thegsiteenfroptap FH@”&; desehy iegultingyinp readictbtough’ of a
met hods @wpaodoredr stbpvedonettingdatmitaayeise aormallyespit tesvitinverstation termina-

nucl ei ¢ @6n.cArainEgiRdoside AABIIHHNRGELIEHROE 2118 Ng MR bh@rhomyci, hﬂj?omycm ami-
Screggi Ng dRt mgm cn 1%&43%‘ ammétép {r 0%&)@}[ n:lﬁsln Hov»%vér' Rl jow

polynucleo

expr essi 5??‘11 tgsoé' F t'eé’eP nﬁ'?'?%tﬁ)ﬁdgﬁr Iqeéfﬂr ﬂe@ctﬁﬁtﬂbéence of a
mar ker géﬁi@‘"aél%ﬂtﬂpfessm agent an expression cassette (Exp- MASM
conprising a mammal i an anplifiable, se- 5lectable marker gene. The
expr essi qhe @aAssEAL ihentibx I%'%Maﬂlje?fd ﬁé"&‘ H$PENSA MBIthGRPSIBEdHR! stop codon

conpgjsi R%e?hl%lvg@%kétﬂ@ £ it‘;t}aéj 'sr%a gﬁta%&? Qe car{]‘p? Trtb%c% B? %‘?eséémtlon of a

cassette

ranmal | afF TP PURESSITon %@pﬁ’ﬁéf FeTuablR SUkapalic, Ashgehsare: magmatian
"is a cHpstemseisowhigh dplude sigsChingse hm&tﬁr@@mfcﬁoheﬁﬂ liies. grepa monkey cell
sequence line (@CS), nous tdiie (fot Brarple INS/@Nbaty rgenedr ladrel ¢PBER] celidimds and hu-

the dir eﬁ{a'ncb@llé)énoec\.é‘ﬁ%és ﬁefertagly:}’thle hoSt&l is aléH@)Sceﬁ jife. transcription by
RNA pol ymerase or translation by the ribosome which proceeds inb5 to

3" ditecti on Synonyns are upstreamq(ﬁaa and downstream ﬁé

Convent i FI°§/'Ie SW‘%&XB'@H\%@ 'c'ﬁfétﬁ‘é' bé goge proghcipg et cg aRP%d'“g to one
sequencesmapdimgniiwe o mhresselactio cydigsoare Ipefformed. wherkin ineathseléction oy@e at
di r ect i ofeassonenelilaaioeel hustidell & selvded BhIHaIPIN e pREEMSTR A AL BE Beifilsion
the 3' diphgsd AL dispaGed h R deil surfabd!PHe SRMAMANS EANEUHRORETHE that a sec-

40  ond selection cycle usually leads to improved resuilts.



side, when follow ng this convention. The arrangenment and orientation
of the expression cassettes is also an inportant aspect. According to
one enbodlw@rﬁgm/dzmlexpresm on cassette (Exp-MASM is Iﬂg@ﬁgﬂng@mﬁpd
the 25 expression cassette (Exp-MSM is located 3' of the expression
cassette (Exp-P0l). Further expressi on&%assettes may be inserted

bet ween the expression cassettes (Exp-P81) and (Exp-MSM, such as
e.g. an additional expression cassette (Exp-P0l) for expressing an
addi tional polypeptide of interest (described in further det ai l

bel ow) . Hacorenpessd ORbEAREE theSelebtidir WM comphids FMacting the (R AMIMost
are pref %Elf%b\lvﬁ’h gl det&%&‘?‘@gﬁgodrﬂi bi Hﬁ’ap%%ﬂélontp%mée?t% arﬁjogégécﬁ'lhb WieallEne

i nvent or

confi gur gﬂaﬁ?)é?\/ép?rh i ﬁe"{jﬁl‘?é?@f’i’@rf’%d?e ﬁ?tﬁﬁ'o&?l comRcHEd beynd ot gell
Accor di anUEfQPeone alternative, the expression cassette (Exp-P01l) does
not cenprise the pol ynucl eotide (Pn-P01) encoding the polypeptide of

i nterest Thmafecuanconqaaw us&)(fé'f' smainﬁmo theFud&F bOYpepilid nd h%é’éﬁééét%ﬂe of

cassetteﬂ( %éh 91&4 ded does not yet conprise t
polynucle encodlng t he pol ypeptide of interest.

However , sal d pol ynucl eoti de (Pn-P01) encoding the pol ypeptide of

i nterest can beaid goroppundds Bbieliadt o t he expression cassette (Exp-P01)
by usbng appr opsid ab@peinans Agresiehtdabelldr exanpl e by using
restriction engy,gvggmtmghrgr,ggﬁ agt%ehnsert the poI ynucl eotl de (Pn POl)
encodi ng the pol ﬁ%elg LN the '%?I on sse
(Exp-PO1). For “THIR 6%8"{’?1‘8“% 5“81‘?" ds SR Py ‘”@ Bmﬁﬁtf eﬁ“rﬁ
conpri se e.g. aa'ﬁﬁpmpwr@ ig PEOERIRTG. taé‘ eMts) which can e.g. be used in
all reading frames. A WD 2010/ 022961PCT/ EP2009/ 006246 - 19 -

respest i e debaRtion cofSIURH URHE & Hindhed BheGadlore pllypddRd® a0 HedRM shﬁace can for

cust oner % IE énﬁﬁ%dn@égf)ﬁlmtrn&bé%lf? Be E‘{@?ﬁ @ &rd éu%ﬂt%sda% é?'\hb:)n%y ca' anti-

i nterest 8_ expression c? $ %Q
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the pol ypeptideds irdérestmirdeteis earatedtimparallep al Ha iusiongialygpepiiedo doloige tdrem.

transgenbrane anchor or a functional variant thereof. The expre55| on

cassette QE&QQ‘ngq&)onE%b%hﬁﬁ?en?%Qr WEEU% E&RA@ES ek aRgéé'nn is e 50dﬁ'geof}§ is

a stuffer n e excl se
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above, conprising an expression cassette (Exp-P01l) conprising a first
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Least 1ondioD RSB nSg SRR Pho MR babole iV HenRE i Bing e Fusion
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i's uggd icpgd %ﬂb@t&a@@ %Fﬂ?&ﬁé?ﬂ P@rﬁ?ﬁg‘ GrebdricR- bulléf’gjt)ae aﬁﬁ:ﬁﬂf & 19 bblnd

one enbodi

oXpr oot GR B eRRURE G ReFErangg fis e 1sbel 70 sBiecich pdtucing host s,
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i nterest I'hal vector nuclelc a sai tional

expressi on cassette (Exp-POl1l') conprises the additional

pol ynucl é6eerdiagfte pnespbedivpnplgonher mergi selestinl cysisypreisrabiietweroritiie@rraay be
Dependi ngedorntdaeto pelegpatptad @ne 2bkargotirehask peleisssed onste degied idf ibowidg of the

expr essi QRteeAe® ebhfolnEB- HE kel PHcOTATBNINIO FHRTBMbSEmEaNt, at least one eu-
40  karyotic host cell is selected in each selection cycle based upon the amount of bound detec-
tion compound. Thus, those host cells that were most effectively/intensively labelled are se-



40cl eic acid for expressing at |east one i munogl obulin nolecule or a
functional fragnent thereof is provided, conprising WO

2010/ 02296y,BGH{JmR2P9/ 006246 - 20 - - an expression ca t50
( Exp- PO1) conprollﬂ; ng a first polynucleotide encoding the eav($/036r12(4j or

the Iight chain of the inmmnogl obulin nolecule or a functional
fragment thereof, at |east one stop cod#hn downstream of the first

pol ynucl eot i de, and a sec- Sond pol ynucl eoti de downstream of the stop
codon encodi ng at | east an immu- nogl obulin transnenbrane anchor or

f ti .
nggelt ?2%;}%%%%@% *éontthg'agﬁjea r %ﬂfe,y r?ﬁdg Lot Ieggﬁ’rg%gogﬁmﬁf ‘Q%%C{ﬂe top 5% or
cor r espofitfi R 214

sin
geﬁggﬁ?gchal n of an i mrunogl obul i n
nol ecule or a 10 functional fragnent thereof. The expression

casset t e I{ Eage- s¥kjal enkoystis Hdse cellsnamogippbuddi 1o tehsslectéchtigeter e Pl $so
Elo t h§ . aanea%bp&mch::ae@tmadeoere{cdsgee @?'Ie%%ﬁi@%é EASSRY, meé@saoP&J}éast 1000
heexpr 8t SESENT) 58 %%éfé%%1§ e eq o g 9@% qerﬂe%(f 1§ PatEwery
versa). PHRNMAGLORS, L GUISKY D3RG 559 ‘%Stﬁmquﬁ sn?fl"@% pelgperdde of ifpigsitas the cel
t her eof ) pe@in:om@nem@ sevesal dhighoirpduminghleosy eelismelected acsorpmefte thectdachivags of tiee
heavy chateseatindentioiedn s@lpahdamerRiquidkBtea e.bSa eliigesed fromthe

expr£g§si on cassette (Exp P01) and is thus according to a certain
extent e sed a po ept correspondi i ght
chain or de%ﬁ%ﬁ a?;lﬁizg tt’*?é'n °r Sﬁ'&%ﬁ@foﬂ" C?%[E%?&q A Serfd”Y%t'B%@” iso be
enbodi mthse% rRé@be@f'GhF@ ghhighprasusing (pelis woatepw titerx somparable tgeglenal cell
expr essi dinesumsmtaoene@@p PO1') may be | ocated on the same vector

nucl ei c aci d However, it may also be located on a separate vector

?‘é}ilpf%m_ r Vlg%s Ifé daﬁ bBrlgtIIftE& ggdf&hé‘é é/ma%%% %r%cﬁ‘\gsc%ﬁé %ﬁ'ﬁbe

ect or
s 5 50 82‘3\ (S0, o e of FRgkgidne feiect wampeﬂacs Ip g cpellirtace, in
correspo ﬁéﬂ'ﬁg}af{ the H{S'QE‘MW)?F’N% Ringing ot {srdetestion commpupd 4a etliesioEpejypeptide
they may obéhespieesédhabost delisaohepistegtepby dev cotopieirg pregfesably fluorescence

sel f-spl iagﬁ@gadsdegagﬂtin%(pmg)r otease susceptible site in order to
obtaip two separate chains. A so possible is a bi- or nulticistronic

set up, erelntvvo or,. 0 epti des POl and PO obt ai ne
Fr om bhe M RRESRAMAT sy w8 Gbigbrigaes Bt gt affedermpoyieBb oh
entry si ﬁé@rdlamm@woﬁ igh mn@brfe'eéﬁﬁ@ﬂ bsteg fluoresopaea-ativatgd [cell orting (FAGS)-
expressi g thet cdnésxs bf thieepresamtl inveaging FACISNsamingeie aeticalarlp ativintddeons)| since it
‘E IrE)e(lg n'egg_ alld\ey I%S{dsdc?eeﬂfn@@‘% n&ﬁﬂ&é lop h&? ceily @Wﬂ%@%ﬁ%ﬂﬁ@? %Eé %ells which
e T e A e
AR R B R R ALK L
second pé@lhyghee fMewresatoce demsted sarthe telt $isfase puldodoasmmd ddiarhgghen expression
i mmunogl akulof thetgotypepRielnt anerestnwhion car bée lseskdtonmto Marcu[a.rié nteiac&._rnethbse
and cells, s ﬁ(ﬁv ﬁé’ﬁ%etﬂéé}fé@{ ﬂ%c@ e :%Eb Wﬁéﬁmé@éﬁa eﬁ £5A BBsi-
a polynugl et e cncad indb .l ReaGOLLEaRondL Rg. | g Bahfpol §kacs

gl SBUPN SHOPLE 898\f YU EIHEPIIR BPE ;H%ﬁ Sl r% W?\E? y

20 10/ 022684 theanmn ooy gﬁ.@fg@olygq_pts_de is found and confirmed by the examples. Therefore,
FACS sorting can be used not only for a qualitative analysis to identify cells expressing a
polypeptide of interest in general, but can actuaily be used quantitatively to identify those
host cells that express high levels of the polypeptide of interest. Therefore, high-producing
35 host cells can be selected/enriched based on the degree of binding of the labelled detection
compound to the fusion polypeptide, which is anchored to the cell surface. Thereby the best
producing cells can be selected/enriched. The experimental resuits show that using the se-
lection procedure according to the present invention in combination with FACS analysis led
to a significant reduction of non-producing clones in the selected cell populations. Further-
40  more, the highly increased average productivity of the clones allows the drastic reduction of
clone screening efforts e.g. in the cell line development process for biopharmaceutical pro-



Preferably, the expression cassette (Exp-P01l) conprises the heavy
chain and both expres- sion cassettes (Exp-P0l1) and (Exp-P01') are
arranged i orientation. Preferably, the expr i et t e
(Exp-POl')ﬂTgﬂgw?gﬁged 5' of the expression cassette (E§§?%2T§aﬁ§%§5
arrange the expression cassette for the light chain 5 to the
expression cassette of the heavy chaih1§roved to be beneficial
regarding the expression rate of immunoglobulin nolecules. According
to one enbodinment, it is also destined to design the expression

vector Suygéiont *Uﬁiﬁs CBIEHRSIBER TR KRS PLBESH @Jnﬂ@@@! o?%?ﬂ?éd@ @aﬁ BQ devel-

i mmunogl t a

codon (e ‘35&5 W CSTREIRLAOR A ¥ Bl ke apg fa?'zmrﬁfsé g pitgess
| east paPtovst! ?‘FI‘F’é’aE’BP@ afnipe pEef %H‘éwcnot%{wa| FLFeR koAt qctedrand
f r agnent selesied abelg by herfacgstaiing aphFAES @ﬁaiwelnstmd nbty’ne bohsumimppredudtieiy
can tfenabsaysnS@fdcedtdning May aR6eQitsl GBfialyAatiBe tRAaIGKFILRES Qtablh% with re-

cassett egaRK 1 Hd WorRieha/ didhe obil dHuRon INGH- 80 1o Budid Slb-dbuRRbA fhat

the fina r eSS n-11mting exanp

sel ect abI'TBay P‘ﬁgf’uﬁé’ﬁéegs'lyh%}ec%%’ﬁ ‘be conprised in the expression
cassette (Exp-MSM include antibiotic resistance genes e.g.

conf err i Agcording & amcambalinddtShe byspetie(CasaPOh agd/or (d:qslfPOIt) mmm‘ corfprisits
avaitable fromLife Technol ogl es, Inc. Gaithesboro, neomnyci n
(Ggle?hegggre—r C;\/SJO y)ﬁu&é’cﬁfdleﬁib ﬁ Pmc!d'ir{gean-r ? g&a%éd F&»Eq%tre?m of the at least
Phar ni ngen, sipe 868 %w i ate% p\g EﬁaH’? rst potynucleot:de and wherein
pur onyci n- N- ag@ WOLYﬂ\d%l‘f—'Fﬁ'ﬂér(B@é'Adequabﬁ aipsiream Gf thet sechnd Pelyruchictide en-
Calif.), ouabaéding Guamnmnaglbhlhilnetréﬁsﬂmnmnatermﬂ@mn)oramdjrbh@ﬁl ivatightnthereof
(avaitabl e frgm;b,nw trogen). Said mammalian sel ectable marker genes
oo Sel SRS BRATRARE Bako 4 A RO kg, 521 o oenes and
herein not only refers to the codi ng sequence of the w I dtype gene
but al soTeafevide the melynudédide (P6-TAG) dssisfjurthabovertebdiengha sfopradpoaadl the
vari ant pblyhldtectied eatcaiigahaanienogistatin thfgndrittahdiaihdeBad B8 iaglANE® that

Sﬁggﬁ% a:”aﬁ %ﬁﬁnft&’ﬁl%a& %@orﬁ&ra[@dtl%qge &R IpdiSin OAS f’f‘\e‘éﬂ‘f’rngyél RE |09§t€8 _ﬁiﬁ\gﬁstream
et | o ger el b Bl O 5 M R Bl s e o
r egul at ofYeTesteR ANy fadh refersdog Shértﬁ'ﬂ“%@c' WF?%‘{VPW’@ cft berBetested/bound
Accor di n§y bindingmostoerndstagentsorlichentantiogiiad. Bagically sthe mffity twt tegves as a tar-
( Exp- MSMyetcfonpdptse Sgants @ng/ongetectivn GoRgoaitisEAZ it iBbtAtad b¥twksn &ld uleptide
neomygi nophpsahahd %@ﬁrﬁqﬁ{uﬁéﬁoﬂdim ‘i’:ran:lsrhc):mwah& BndHoPbes ﬁlm:t}'onﬁp\m?%hﬁﬁéreof it is

foreignr

nents
pr onot er F%c‘#{s'pgasyeﬁ h& %\“74‘(?" "5%8? eE}"% 'ﬂﬁ%gorg}?ﬂ@d’f“?‘r‘gﬁst‘b WSt % sfg(/vgﬁecﬁ"?? com-
conbi nat PBYNd%: The ?fﬁ@tyd%”@bf thusydsrofupstion disigroahiorthe etectiemeanypound in order
f unct i on&l alDWRRe aslectiomeohsaikabimeckapioti€ hadtlcells Goast ald. @ wallrdharacteined affib-
Mammal i afy tayTed térgabbreda@dﬁaﬁﬁsa@b@nn‘aré@eéntgm% as REMP BAd 8- IcRafaBRrised

expr ggsi QQteE%SQc}rffouggg(pn %&V\ée%é%lﬁﬁt# e%?rxe&te%an?&%af%'{;mnngom-

host cells

el | aROUHPTAT P foud b fngerﬁﬁég BE RIS dhe Ger-
r educt as €ratipMPRyetadion compeinidsgreniic iR dfergnterolypretidemhintereslwould be ob-
anpl i fi abbletesekeding td tHkadhbodimekters the same detketicaldoyhpoampspesis fdrane bifinity

regul at OE RuENised Swme%ﬁ‘[rﬁy thg GONSKtLIRE dn FREEI Jakldr i fQélQr‘irB&I%eptlde it is

Ot he %ﬁg@&@@@@ 0‘3 / %Eﬁ%@er gg’%ﬂf%rgcgtﬂeﬁo% ngd@e AT DU of the

(Bebbl hos fa?ﬁr%%m Bfane an rr@ Py, andfioed B Rt e wipseaiile
( Har t mang® wdmme@@nve)wss) These anplifiable markers are al so
sel ectabl e markers and can thus be used to select those cells that

obt ai ned shB&jiVP6ef AEmbRRERoARY rdidd GHBteR MaNEAREBRS- BRI SPAR intended
40 use of the secreted polypeptide ~ a contamination problem even if shedding is a rare event
when using an immunoglobulin transmembrane anchor. E.g. when expressing therapeutic



Accordi ng to one enbodi nent, the expression cassette(s) for
expressing the pol ypeptide(s) 35 of interest conprise(s) a stronger
pronot er aweyWip/@pancer than the expression cassettes §@E@§R@SIE NI
the sel ectable markers. This arrangenent has the effect that nore
transcript for the polypeptide of inter §St is generated than for the
selection markers. It is advant ageous at the production of the

pol ypeptide of interest which is secreted is dom nant over the
production of the selection markers, since the individual cell

capaci t y pbpperiiodpotdn, ekedazirageus cfbwm e béifeted ﬂ?@ﬁuctl@\%é'ﬁré @d RRsble.

shoul d t

2010/ 0223‘%5%% r{‘? ?: 'ﬂgﬁtgﬁg& 9%;5 g? Q‘J’d 5'%%{ B8 woud B2 IRgst pafiially
expr essi G/ Bé%egé prIQB"‘\_“ "?e iy dag it ippssible to re-
i s/ are uswyesbeddedfusiar pﬁlgpeenﬂéeqoeﬂ grp@qm fepun e $emr:é¢ ebsecoaterh polgreptideiy
pr onos er Lising anoentiasal affiglly ptrificutia] poesduses (Blie NeXNES $H €3eGASSIOE RP. The

( Exp- MBMatrafd tdgE6nivéreldre WOLCR SHGET ﬁ)r SRy rEXRE eﬁt@?c%@ %%stmn the

neonyci n h er genes, conprise an SV4 prom) er or

pr onot er P&NR&hcer. The COW pr onot er |s known to be one of the
strongest pronoters available for manmal i an expression and |l eads to a
very gooffudhgrmessitha affiniy tdg cas bensedeinedrdeo tgi aodtrsl ¢re pudignod yhe ex-
T €10 I apRBEEPobtaINSM pbipBeidé OF g1 séibns Ma§rte oGP bRt dréte PRARRPLPt

RIESNA%:
possess RspfdVit ﬁtakadls!o k?éatfl\m?\{ar e s/rﬂgﬁid \Mfty Rllo%d@ds%ﬁ&lgggéaﬁfg t@d%t%onstréxte

conpl ex ess ves oel eava
a coupl eﬁ“ag 88%&"8 35 15 Bure; Fnghac %?ﬁ\ 'EéF?mPéea%?m‘%@Bﬁ gue to
f or rTRNASB?déi?F Ifusign pelyeapiidss SeeBn apsdy. coMshkecbaset @ndhe detestiamof the affinity
casset t esagfAstthe affiady tag mamdyr ghiesenttin tHehiesipn @slypéptidey it nidycserusaah|specific

CONPLk S€ nidri® kdeId@ﬁbélséﬁdleﬂ fisldnSolybBSiRs %r‘i‘:!e@ﬁ‘a\fi%)@he&ifefi vEisRmk tl’@?édf)bln the
si gnal s EQ;%E SC?r 18 3 rhll@? tdh él?ﬁ e&e%ﬂad%( JH n%rgguc?r ge%lg%l gg ajgge%Hon

t hose deriv

t he. SvA40 CUAPPYC SPERLE far dhs 8@1% LI LA AN g o i T
t hym di néegampeagkine sapmplgevay need sdesesndtrigem tbe goloyaiddnshertriudficagon. ésno
ar e knowaffififye tageca. bet deteqiéd inntBo samplee 86 iod Fespectively vafy IBaETRE mid\bi sHadi&d
baseglp on fls@ii gdiyp@ptidd sholiRER r@?é?ﬁﬁw @@\éna! sed(ga)nplé-%%byjqum tﬂ_gﬁhe sam-

pol yaden ea}g%&ﬁclgl%t&%upea%{ﬁ% %%A%%t%toécaéﬁmt e group consi stl ng o

SV4AOpol y Ifﬁlearly ponAsHe(seeeg
pl asm d pSV2- DHFR as described in 20 Subramani et al, 1981, Mol .Cell.
Bi ol . 854cgBdinglyawkemprhduding thelppApshtide of sdered, the ctbtmr?aq@@tolymeptide of interest
expr essi oan yefirder frbcdsegpga which is based on Levitt el al, 1989,
CGeneggDev. 3, (7): 1019- 1025) and a bgh pol yA site (bovine growth

hornmone). Furthernore  the expressi ass

appropriat€ t[ANg¢H (bqnta(g:ﬁlnelatgpﬁ]oﬁahec@gdf %"5%"8"‘%@&%@ pé’BF'ﬁai“ﬂ gget-
transcri pti on"gtEnafintiipg epdaim pronot er thr ough a second

transcri pti-ondetectngthy presente or absendaofcheddeddiisiom eratenvbg targetimg the affinity
pronoter, a phgnonmenon known as pronoter occlusion or transcriptional
integference. This event has been described in both prokaryotes and

eukar ot e enent of an t erm nation
ci gna|ys SR RS PLRERR e B mioas BT EOAG Sttt e er the lice.
occl usi 0§U'tah*%1ﬁf§elmt99$@ﬁﬂﬁ|@l?ﬁ ariifiGigly csqatess 30 are vveI | characterized
and their |ncorporat|on i n expression vectors has been shown to have
g‘;'stsl plt gAQ&ﬂ@iﬁg G %'fuﬁﬁér%ﬁb%dﬁﬁbrﬁet?@ &Mt@i@b@pon-rﬂ'ﬁji&)féﬁgﬁi’@ ?@ompnses a
sty MM o I KR R L, Pl U e
expr essi ﬁ@ t REKE0IS, ﬁ i"Pi;‘l'?‘e? eg‘ﬁ W’E‘Sﬁﬁ?q%én‘%ﬂﬁ"qgn heoinmutogiobulin
genes fr gandmermarane gahehoy @ndds duist gron éxpraseing ohitiie: honsiractrlesated dn dhe tytg-
RNA pr ocemsinafc sitsesfahe cell mesibraret Whell e EXqdressigibpias B ddiayetieAtdoyding to
transgenife 8xdb&ifRent, M8 tdEiioh GlocsRE Delieh Shd BGIMURROLEE ERBRling the immu-
40  noglobulin transmembrane anchor/domain or a functional variant thereof and the polynucleo-
tide (Pn-MARKER), as they are supposed to be expressed as a fusion. Suitable stop codons



Surprisingly, the placenent of an intron at the 3' end of the open
reading frame of the DHFR 15 gene has advant ageous effects on the
expr essi onyanpiobreat i on rate of the construct. The i ntEGerideRBod21

t he DHFR expression cassette is |leading to a smaller, non functional
vari ant of the DHFR gene (Gillari et i.} 2001, J. Biotechnol. 87,
59-65). Thereby the expression | evel of'fhe DHFR gene is | owered.

This leads to increased sensitivity for MIX and nore stringent

sel ection conditions. Accordingly, a vector nucleic acid is provided,
wher ei N fahe trengeripesi temirdtion $ipiklsehob S )pre/aiERdosAstrétim bithé BdiNd1béduehse
llocated 3 thgfpowﬂﬁcléé’fﬂg'(ﬁh%@(@@)l tg ‘:3 € fihndd é‘t%n eﬁdﬂgnts%ﬁ f termina-
intron rr?§ b (lgbtal ne rgn{ht he ? - v rE e§ gg above).

Sai d vect'd! ORI %Lt INF BRYNUSIRRTR dF P pPad sPYYcigatds {En-
( Exp- PSMM )ican geg- Be s BUAFSHIaNce gene ot amnortaegdns: Suitahle ex8ainies are de-
expr essi eoribeds berteine AdeopiiidSN wan ehdobioeat, egre2b fllvedsserse phiein (GFP) or

expr essi Rif&ass & iRy ds5epoAIMIrne ok O Msibn PHeshREE ﬂlg%@%éﬁ?rb‘égéd

may prOv'uggl%f&oﬁﬁébﬁ%&fb‘f@cﬁa‘%&&k‘tig.Ot' cs such as e.g. anpicilli

kananyci n; racycl 1 ne and/of "chl'oranpheni col. Said expression
cassette (Exp-PSM is preferably arranged in the sane 5 to 3

or i ent at Acrrrdisg tithene teodiengnt. cbe icossetiadCas-PO4) dridiqr-(Pas-POI' Bxpn BRNEssion
and {&XpchiiSig.. Pétoricakilied iim thet a1t aiiebectapabicnd RblectiiyPs s Ple 88610 expression
cassett eCSM'SE&J%CQQQt‘l@ﬁpétgml':é;egf&r)\inﬁQﬁH)Fn' #eds 0P el FyvetRbh O orl e in

ocat ed_ dEtADErbiSElr b oSt up B dorgiedisse U B viipoRey BerdBesaple to
downst r e&FRNEAe iR angipg be gBleyia itewate) inle thaghrpmepens SI8sblpyectors that can be
pol ynucl esed thethéReleTied and ptadiosiicndmelbsts eanording tdhthesgresamtl invention are also
pol ynsicl @eédrided Bllow@AdiM@e aRirhgmmunogl obul i n transmenbr ane anchor
agd/ or a pol ynucl ef)jt i dg ( En- MARKER) enc;)dl ng a se} ect abl ;a mar ker. The
MO e e et e
its circhppti dreferaBype measmmalignyiaest el i Pevidedscamsrrigingyatesst dne cassette
conver t edCasaP0Ol)Icompasind/ah ésatties site fdrianfirsthmlynuclestive (@udQlpendoding the poly-
act ![ ¥bhty p@f)tiﬁ%@%te@@ﬂa!??f&@%ﬁ@@if@clem@fF’Oi) !eﬂé‘&ﬁrigzﬁb%lgﬁe&???oh%terest,
vector n r i NI Qv i clen
A leBtordh AR Bub bR Ghs Y BhUalboR K33, <edfdhonlsfeitie

of a stab S ( { ) i‘neari I-on
may be cORVPYISREYC] fhe;§iep Gedary proding; s iFmy lgbpliy frapgsnarpbiarg @pehas pr a
Hence, aduetienahvariant ibaeobnbodi ment of the present invention the
expression vector com prises a predefined restriction site, which
ffgngfeeg%_edleé@f nhé[éig?e{cléiz %b&ﬂin@ftott{?@ pY@s%prnva?ﬂahq% @ E&?@ﬁ%li&s’% E;iélgatbi|eo of
i te s Cagin PlEEs bRl BEOGR HadindBidl a RERF L i fbfrs 18"
wher e t heMQlEeYRyycarife | delivesipg fragmenis oh audieis Agids i heiealinli say comprise at
det er mi néasst lege opgieassian reasgeltee sompiising cegighong ssqoenasas Setferablywhien vetter
const r ucthutiéicidtideginiirds iableast bee @rpresdorD tadsbite. SRUtaigY @blyAuclédlides may be

partsgul afse AR 2expRiskion :lzgﬂéq’t@{s P HeYvec %u?flaﬁta%rd. iRratit6 b%%xﬂre@@é(d
conpri se_ a |fl nea@{fzat |tq_n rfe?t“iﬁt c:n Sl tte or 1] nearlé.- I n%fg e ti
vector, WHETEh S PSS AP drcordle P pe pressnt Wvpltion Jusy Ry present in
bet ween CHeIaxBF dB§RHFAC fFet Thes temEk pvestn) naplgic( BYEL MissVcomprises  artificial
Pr ef er ablckrommacndes$ pneimilaz edspestive getynudédtioes siltveng sheutmargpfier afrfdreigh arddejc
once presedtragmehtde expression vector nucleic acid. E.g. a
lineggization restriction site can be used that is recognized by a

restricti,on enzyne having a |low cuttin 20 freguepc n grder tq

Dot roni & BREEC e ceh Pertised A S epEadhusclr % ALber [t Shs geening and
restri ct PEusionangihedsrdpscind abavs: Thereevantagesefl avgspgrtiverveetoenynieie seidare
casset t e@sd describhe ab@etio cofjaedibonith thEnscseeting reetbod. be encour aged by
providing a restriction site for a restriction enzyne having a

40  Said vector nucleic acid may further comprise at least



30 sides the linearization restriction site which is |ocated between
the expression cassettes (Exp-MSM and (Exp-MASM, in order to

el imnate yQosf@sditional restriction sites and to obtﬁh?% 0@%@ £
or at least rare linearization restriction site. In case the vector
is used as a standard expression vector intended e.g. as a tool for
the 35 expression of several di fferenf8 pol ypeptides, it is

advant ageous to provide a linearization restriction site conprising
mul tiple recognition sites for enzynes having a | ow cutting

f;gggregg?/ Igf ::Qﬁrts[ b8 d&@oﬁégoﬁﬁﬂﬁoﬁéﬁéo%ﬂxcggi e&t};ﬁt%&é Sﬁhﬂe%tsmm d
Perkera or ot her I gltbrtidh, BEa BB ATORT cGRRTRTg & Ependhelieh Segiaparer

the enzynme cuts g)emeyar(xg{gre for proper linearization of the vector. By
provi d- 4 0i ng aan exgassiomtassatte ¢sxp-MAEM) rosiptiging @anpemsialign auptifigblee se-
recoggi tion sitewgchble niftkdrigesél on enzynes having a | ow cutting
frequency, the user may chose a suitable restrlctlon enzynme for

l'i neari WD 2010/ 02296 09/.006246 - 26 - on fromthe

bt ovi ded TP EORI AP (e NLTEGS Dscparapast chatere ompeiia:s dranmat-
pol ynuc| &dtseiRetgbimmmprke) 9&%codi ng t he pol ypeptide of interest.

However, as is outlined above, additional restriction sites nay be

nut ai @d qhe %xB@’é&bl@'caés‘éﬁé (ER-MABMYIaRSds $0WxErelSioR 8a{RiERImpAEhAS! -

t he | ot tﬁ t
(Exp- vov] e Aleb B bb eIl Bl (B0 \aSw has the f fect that

t he expression cassette (Exp-P01l) (and further expression cassettes
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15 anti body fragnment nmay conprise the binding region of the anti body
such as a Fab fragnment, a F(ab)2 fragnment, nultibodies conprising
mul tiple ins such as di abodies, triabodies
tetrabodlggaqggﬁgﬂgggonaln anti bodi es or affibodies. ﬁHf@Pq¥%FMLm
variant is a derivative of an antibody or antibody fragnent haV|ng
the same binding function but e.g. an-#®tered anmi no acid. sequence.
Said anti body and/or antibody fragnent may conprise a nmur- 20 ne

| i ght chain, human |ight chain, humanized .light chain, human heavy

chain a”?’és‘ﬁécﬂwrérﬂ YGRS rﬁp.%'id"ac’i’& c%)‘?lel g8 p?o%deﬁ% QOMENL ﬁrhﬁﬁ then insert

derlvatly

or humani rférfpe i P8‘Vv§fﬁ°§§% EH‘E‘?’%%d °fﬂﬁ%§’f$ﬁﬁsé°"a?3és n&%@da Cﬁ

of the drigetids &n-RP) gacedingatre P@FVPPB‘Wf ijaresbis ingerted sugh thaagpimcaipe is
that suchreseaht betwedt( tie) Dlynualgatite PrrRQ|) kecsding thespahgepiite ciovterest tahe ithe
cheni sal bylyQicididé bhéddrigBie RASHBMBARAL ala%rr@tahrun&’énad%aﬁytheﬁspfrhg%x-

di spl ay, r
i ncl udes pPJS?.BE%SQ%ﬁS (Eggﬁim an?heS% égngd?%b %éfc%ﬁeﬁjt nrugl Hq %r F&ﬁer
whol & anfHEA%E6 S50UEHhe, WBER 720 he-tR5et 204 TRARGe D bR PolvPUBRptde (Pn-PO
met hodol €g¢asing t&ntnoﬁnﬁdbfé@ ofl lstgréstthhﬁdB'emMQm\@nmrTreido CovviiEsi 4 gector nucleic
nonocl onatid ant désefibers abSieN gbRpEiR] Bn prebOcH eassettd GEXSIPOY SIni@ikig a first

lchalh o Fxﬁésﬁweoﬁa&tﬁwbﬂ%mh% H“ega ep%?{deaa'.a%.%@ﬁ\év[ea&gor% N &g Qown-
hght ¢ ?{e ngl ﬁ]tgeg Epo o % C%té)¥ld ol 5@“@? agg of t?le stop
l'i nker) 0°1 0r% t g 8!? FENREFIPO PIsC
tri bodi e§? %@‘@é’t"ﬂé@o‘ﬂ]@@%@ @S"Pﬁ@kaf@t anghor gr g/pynctipresl Va'l@!‘)@ﬁé@f
10; 246( 15Th@8ar®bﬁirm@Ipem1nabasuailgtt@ti‘i@rfcn‘labgrgpréd’sdso\ﬁ)vectb@QBCINO\amd Basically the
11(11) : 124rhe GppiRRaK césdh dasdetib Y0aBPoDhe Th&d i’n}ﬁeaé%an ERbteddon cassette (Exp-
31(6i 15%2yf 4). The antibodies are e. g., polyclonal, nonoclonal,
chlnerlc humani zed, single chain, Fab fragnents, S|ngle chain Fab
(Hust et al., BMC Biotechnol (2007) 7:14), 35fragnents produced by a
Fab expr é‘§§qr6'ﬁg tg prepepbodipenthibe|vierler n'ﬂ#ﬁf‘g/%@ﬁ aredlapastihe edpression cassette
accor dan¢@ExpAinBht) isherangee 8t ofdhe aepredsior @ssettr EdpdPDINaidod exirassion cassetie

the art. E@Mﬂsmgwa@sang@@smk%qs@}és%nraaysehs (EgrmuEned fromthe
nutrb nt medi um by conventional procedures including, but not limted

Centf‘ﬂ" (L‘}%atl on, filtrati ultra- 40filtration, extraction or

pr eci pi t PTegRIP MPeak f“&ﬁ?“ﬁ%@lt"og‘ep%’ff’?%}t RYENYRP %?aMPF"BfﬁF gp additional ex-
pr ocedur e¥srigowasseie(Rer-BRL') fonekprassing a patyperside|of irtereef. trothe final vector nu-
chr omat ogleapdnid, (said gdditional exeéssivgesasaéttd (HxpyRO!) \WPmprises the additional polynu-
2010/ 022%@&&@%@?&9& HYOBE 48 ditiort polyPepito B PRir&st, ﬁ@eﬂgﬁb%fncméjﬁbl?;gaptldes

e ber T8 P 590 G g&r}ahgxpﬁﬁ Sog REGHAESS P il o REERAS b fee o

i soelTec ent’l

sul fate PPYRY OEQ? FB?Bd'QQra BENRERS %‘PF °F{W13H‘é9’}?bP%pt'd?H%r Hichipe 5t eerective
can be obnetioneshichrasna tGRE dneker),cahiths ishsepaeitéd fosr thetriolynuci&otitlesancoding the

pr ovi ded atéitigharpbliyauptifie of mt@dsmymgstap \C8€dr0 Thénefdre | iCis AEothRSIbRERSH deh e
above Cogﬂﬁrbﬁa&gcééggttét £ Rbre@SinG Wetdd ﬂfy éﬁ@éé aﬂ{'grr Ettﬁe express;on

(Casz PO

oara P navectB 4ol B pRRBN RiErRan fpENe: Bl TR rsessing CasetbolErD

encodi ng"??f@ BoRyD Bistiealy P ¢adorEsIMblyang dys @ siprecasion gowpsimam o the f’rSt
downst r eanlyadicladtide {Pn-80petopding the polypentidd eof itashaskae @edond polynucleotide
pol ynucl gelhsiRafovntier SeuNcedort b@co‘atr@pamﬁlﬁnn@mm feinéRembrane anchor or a

i munog ﬂmpm LLANR IR G 9>Egpr@ss SHNEORR! BP ) may 8 ey no

met hg? A e asse Fesal
cassefte %@%"ﬁ&gﬁj“"&& ?rh@ssg m"ral i an sel ect abl e marker 15gene

an expression cassette (Exp MASM conprising a mamal i an anplifiabl e,

sel ect ablﬁaea;mckw egbodiment wsirer atbéast sméxﬁrdénstontdaesmepr(és;slaon addEat-POI)
( Exp- MASKr dxprdsSirg tiied pSiypdiitided beingarbsas ﬁ’iﬂulg 6ARPRIGESud, FX RadEM ithiu-
| ocat ed ﬁogtg uiﬁ‘ln‘ﬁcig&% 8Fﬁjn8pon%?§r§81¥lgﬁt t"l Oejx re@gegd \m:%l%‘nﬁiy g%ector nu-
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CHO cells are preferred host cells. WD 2010/ 022961PCT/ EP2009/ 006246
-29 - Al'so provided is a nethod for producing a eukaryotic host cell
as descri bgeé RRMsseWherein the eukaryotic host cell isydypnsfested
with the vector nucleic acid according to the present invention

and/ or a heterol ogous nucleic acid conprising a cassette (Cas-P01)

according to 5 the present invention. 4nére are several appropriate
nmet hods known in the prior art for introducing an expression vector
into a manmal i an host cell. Respective nethods include but are not

limted to cal cium phosphate transfection, electroporation,

| i pofection, biolistlc- | ¥Rz iated genes transfer. Besi.de
traditional ra‘%@gn? r%%] %rgr%%%eg% (Egggﬁg?rﬁl%ﬁg'ga? 2'55? P@@SH@?@Q?  gigoding he
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into the 10 hotherackldt legehomestoSgotion davrsfreamtdf dme first palgsicleatidd, mot adsec-
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sel ection/ screening step. The pol ypeptide is preferably an
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exanpl es "OARPYR MYsRARST 2 ypdtioppifeopiest %‘PW@E‘SMW RSP0 t he

i nvention. Exanples 40 Exanple 1. Vector construction of the Ig

t ransmenbr ane- vears explessWd ER33EHOEIPFINCISri?R0QH A6 hucledte erfsoding the
ﬁ)ég;[/hef:lhgi ﬁ1329?%\&9%‘%%%@96@%?&@5@?5@9 rgagéulés’gr %?lﬁrchgﬁé frﬁ%r@élfltgtﬂéreof, at
tranésg?renbrane an%a%ty%%epfg% nf Ocq%go%%“?nﬁglgg'ﬁi%- %geér%&eﬁaynn'{% OBM f'asecon,d
standard vector PYYIUSIERNIdRy RWNSIEREI ED§ HPRIRISh ENREHMA ani putpglobulin
chain) via Agel HambmEsibtangeanshar ¢rregfupdiondl vegerd theaddfeart) . The

nucl eoti de sequence of the Ig transnenbrane domain used is shown in

SEQ I'D No: 1, _t hg, L&fohaPlRedsRi Qassdidl ERD-POP) EORbRHE porffuckBiis Encod-

40 ing the corresponding light chain of an immunoglobulin molecule or a functional
fragment therecf. :



The wt DHFR sel ection marker gene of pNT1l and pBW20l1l can be repl aced
by a synthetic 151252 bp fragnent encoding a 123P point nutant of

DHFR vi a Swalzofnd:dBe! 11, thereby gener- ating pNT29 an%cﬂ%g@m(}é‘m@

DHFR nutant al | ows the sel ection of dhfr+ cell lines. The

vectors (pNT1l1l, pNT29) are based on the standard vectors for ant| body
expres- sion (pBW01, pBWA78). pNT11 = - pBW201 are differing from
pNT29 and pBWA78 in the 20 DHFR sel ection marker cassette they are
carrying. Apart fromthat the backbones are identical. The vector has
a nono-ci stronic "tandent setup and contains antibody |ight and heavy
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t er m pat beangs e @kpressid casectidRt weaighNBaigl td thanxprREbioA0SssER B the hEBE
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to a read-thr.o

sane hunbfeTges 2%?%8@% odiRert & i ele HREed io 0eon e EEeHP NadPE R, tat
aci ds usH® PBressiopcasseiiels) alFRpdy somANss Baimmurgalobyn ansmEbrane eehanand
ar r angentet atdéastt loe Vemby 6topedodom ¢.g. adngsised &l 4 stuifehsequenge)ehtlj cptienally, at

expr €§si Qalésp;f)art BIMAB QBhaht! reBioA® bESM IrfifiuncaitibuP hR e8! PR rhdiAbnts @Acdifng
used in \féﬁgﬁlé O;B"ar{’g' toh %Qe nﬂé&ﬁ:ﬁfbthhrP"uﬁ‘]Q\F&ﬁ’& an m%c ? {ngerted Wgr the

descri bed a ve are |{ 8
i ndi cat e YF§{Eusiomep i SrGiXBWP%EP“ GRssgies %”ﬂ%@?’?r Pféﬁt‘%ﬁ'@ﬂ S)S"E@S'G%{b‘?réef

1: Vect oo ehiginynerfinel expressios veelot.or " CMWprond enhan -4 RK-intron WO
2010/ 022961PCT/ EP2009/ 006246 -31 - mAB-LC -) SV4QOpol yA -) CW

pr om enhagnaimitingtexa bl for mamMaRn{eleclabRf Mbiker éheg%!%aﬁbe&oﬁ.eﬁ&aa ihhe
]E ; ap:g}?g}%&;ﬁ g %E&tea(%g%%l\w}]ﬁzdgaé |8ggg EE%‘S g‘né@& c?éAfemng resn&ance
418; hygromycin (hyg or”hph, co merélaily avaniag/le from Life Technologles Inc.
Gaithesboro, Md.); neomycin {neo, commercially available from Life Technologies, Inc.
Gaithesboro, Md.}, zeocin (Sh Ble, commercially available from Pharmingen, San Diego
20  Caiif.}; puromycin (pac, puromycin-N-acetyl-transferase, available from Clontech, Palo Alto
Calif.), ouabain (oua, available from Pharmingen) and blasticidin (available from Invitrogen).
Said mammalian selectable marker genes allow the selection of mammalian host cells com-
prising said genes and thus of host cells comprising the vector. The term “gene” as used
herein not only refers to the coding sequence of the wildtype gene but also refers to a nucleic
25 acid sequence encoding a functional variant of the selectable marker providing the intended
resistance. Hence, also truncated or mutated versions of a wild type gene are encompassed
as long as they provide the intended resistance. The mammalian selectable marker gene
preferably comprises foreign regulatory elements such as e.g. a strong constitutive promoter.
According to a preferred embaodiment, said expression cassette (Exp-MSM) comprises a
30 gene encoding an enzymatically functional neomycin phosphotransferase (I or ilI) which pref-
erably comprises foreign regulatory elements such as e.g. a strong constitutive promoter
such as the SV40 promoter. This embodiment works well in combination with the use of a
gene encoding an enzymatically functional DHFR as a mammalian amplifiable selectable

marker gene.

35

Mammalian, amplifiable selectable marker genes incorporated in the expression cassette
(Exp-MASM) allow selection of vector-containing host cells as well gene amplification. A non-
limiting example for a mammalian amplifiable, selectable marker gene is the dihydrofolate
reductase (DHFR) gene encoding the DHFR enzyme. The mammalian, amplifiable select-
40  able marker gene preferably comprises foreign regulatory elements such as e.g. a strong
constitutive promoter.' Other systems currently in use are among others the glutamine syn-



Amp-. SV4Qprom enhan -) DHFR -) SV40pA ---) The abbreviations in
table 1 have the regular nmeani ng as apparent for the person of skill

in the artwan@y@@séescribed above, and have in particul gepgH8osmos2ds
foll owi ng neani ngs: 5 CWproni enh = human cytonegal ovirus i nmedi ate

early pronoter/enhancer RK-intron = coggri ses the intron donor splice
site of the CW pronoter and the acceptér splice site of the nouse

| gG Heavy chain variable region (see e.g. Eaton et al., 1986,

Bi ochem stry 25, 8343-8347, Neuberger et al., 1983, EMBO J. 2(8),

1373- 137 8hetade @RN shRembBRbHIRGo @I NBIDRETD EeRLRIindt RRVENEIMRBENstem
10”!“5' LC(ﬁarﬂﬂ&ﬂFQﬂ'ﬁlhi@* '19 YTﬁé A{B&H%IQW@Q@\%{ Q&Cltclﬂal rkers and
ant i body ‘heavy chain ol YA = ol'yA'site roﬁ?%%g}?_—

Sv40 proifBt g?lyse%ﬁ??@etf’ t oge Rl At B’PPB@B%HIPT e ePHER andgglutamine syn-
pol yA = dimiasecrrpidg avgchigeviis. in beth cosasessiention-o¢msrsin| tae absemse of the appropri-
ant i bsot iate mebsiitaftopogttendbhdthynitity Brate bADAFRegURHASLINGRS ase of GS),
Exanpl e e Bhiisdrentn! B RoAttdnsiSinisd defld Wit SHmeRL lsgst%ﬁ% & ashth% DHFR sys-

cultivati,on, transfection and screening. s carri I'n _shake )
{1 asks st ClRSRNL 8GRI PEeh carbg nsiSeseq By fpasiag fie Cels to certain
chemi cal We'%éwrmme gene PEPHEGE oM sUTedy g gamethelressis (MPArBfcase etithsPHFR
| i pof ect ispsienr Eql. dwt catiray saquence ofutbk edifipe iDHPR fedd ova MiHRRh eutant allowing
nmanufact W' selddion ofEhfR0ddN IPde (€2 A0QUKONE ZhbitoB for GS bforfdtihg dene
Transf ectqofekib) Es!rﬁ%lﬁi)ﬂnihe? sﬁlpﬁ&ﬁ'ﬁ enggfﬁggﬁ% to'Msf a o'zr)es(t.r(l;(g?nen(?ne arypli-
fluorescence protein) -reporter plasmd”an ow cytometFic anal ysi

of the t%ﬁ?f&“fqect ed cells. Depending on the cell viability, selection
is started 24-48 h after transfection by adding G418 contai ni ng

sel ect i vécnadingrie boe tinbodimkhts saidexpreesiomsassetid (EXpAASH) cériprses a gene en-
vi abiki t \o@ihg 2R QKEyBAR%IAIURRRABIDIhRIrSTSh RSl ast! (BIMFRS whRRl ik BReENbIy used
passagi n %&?lm%%A Rt Re ﬁﬁt’&#& M X (et hotrexate) contal ning

e

medi um recovery of CCeFTs fromthe M X sel ecti on,
cultivation is continued in MIX containing medi umthroughout FACS
enr i chmefccergobl svectoansciek @sidagre pravidadl whdredi tha teikpneseiom cassgttemnebmprise at
scr eeni ngeasf 0he Ipkorvatabahd/bry pndtgicpnbiteacniEnni Albbagh tisd pBysial boundaries
aut 0Bt egeftshenase WEbhtrol BRAETRNAre (Y biways clear, the term “promoter” usually refers
’ to a site on the nucleic acid molecule to which an RNA polymerase and/or any associated
factors binds and at which transcription is initiated. Enhancers potentiate promoter activity,
temporally as well as spatially. Many promoters are transcriptionally active in a wide range of
cell types. Promoters can be divided in two classes, those that function constitutively and
25  those that are regulated by induction or derepression. Promoters used for high-level produc-
tion of proteins in mammalian celis should be strong and preferably active in a wide range of
cell types. Strong constitutive promoters which drive expression in many cell types include
but are not limited to the adenovirus major |late promoter, the human cytomegalovirus imme-
diate early promoter, the SV40 and Rous Sarcoma virus promoter, and the murine 3-
30 phosphaoglycerate kinase promoter, EF1a. Good results are achieved with the expression
vector of the present invention when the promoter and/or enhancer is either obtained from
CMV and/or SV40.

According to one embodiment, the expression cassette(s) for expressing the polypeptide(s)
35 of interest comprise(s) a stronger promoter and/or enhancer than the expression cassettes

for expressing the selectable markers. This arrangement has the effect that more transcript

for the polypeptide of interest is generated than for the selection markers. It is advantageous

that the production of the polypeptide of interest which is secreted is dominant over the pro-

duction of the selection markers, since the individual cell capacity for producing heterologous
40  proteins is not unlimited and should thus be focused to the polypeptide of interest.
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40  Said intron may be located between the promoter and or promoter/enhancer element(s) and

the 5 end of the open reading frame of the polypeptide to be expressed. Hence, a vector
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chloramphenicol. Said expression cassetie (Exp-PSM) is preferably arranged in the same 5’
to 3’ orientation as the other expression cassettes (Exp-POlI), (Exp-MSM) and (Exp-MASM).

30  According to one embodiment, the expression cassette (Exp-POl) and/or (Exp-POI) com-
prised in the vector further comprise(s)

- a polynucleotide (Pn-TAG) encoding an affinity tag located downstream of the at least
one stop codon which is located downstream of the first polynucleotide and wherein
35 said polynucleotide (Pn-TAG) is located upstream of the second polynucleotide en-
coding an immunoglobulin transmembrane anchor and/for
- a polynucleotide {(Pn-MARKER) enceoding a selectable marker.

The advantages are outlined above.
40
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15  Accordingly, the vector nucleic acid may comprise a linearization restriction site for lineariz-
ing the vector, wherein said linearization restriction site is located between the expression
cassettes (Exp-MSM) and (Exp-MASM). Preferably, said linearization restriction site is
unique and is only once present in the expression vector nucleic acid. E.g. a linearization
restriction site can be used that is recognized by a restriction enzyme having a low cutting

20  frequency in order to patronize that the vector is only cleaved at the linearization restriction
site but not {or only rarely) e.g. within the expression cassette(s) or the vector backbone.
This can e.g. be encouraged by providing a restriction site for a restriction enzyme having a
recognition sequence of more than six base pairs or which recognizes sequences that are
under-represented in chromosomal DNA. A suitable example is the Swal enzyme and the

25 veclor may therefore incorporate a Swal recognition site as unique linearization restriction
site. In case said linearization restriction site is present more than once in the vector nucleic
acid sequence (including the polynucleotides encoding the polypeptide of interest), or in case
a restriction enzyme is used which cuts several times in the vector nucleic acid sequence, it
is also within the scope of the present invention to e.g. alter/mutate the restriction sites be-

30 sides the linearization restriction site which is located between the expression cassettes
(Exp-MSM} and (Exp-MASM), in order to eliminate those additional restriction sites and to
obtain a unique or at least rare linearization resfriction site.

In case the vector is used as a standard expression vector intended e.g. as a fool for the
35 expression of several different polypeptides, it is advantageous to provide a linearization re-
striction site comprising multiple recognition sites for enzymes having a low cutting fre-
quency. The resfriction enzymes chosen for linearization should preferably not cut within the
expression cassettes for the selectable markers or other vector backbone sequences in or-
der to ensure that the enzyme cuts only once for proper linearization of the vector. By provid-
40 ing a linearization restriction site comprising multiple recognition sites for restriction enzymes
having a low cutting frequency, the user may chose a suitable restriction enzyme for lineari-
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zation from the provided options in order to securely-avoid restriction within the polynucleo-
tide (Pn-POI) encoding the polypeptide of interest. However, as is outlined above, additional
restriction sites may be mutated or a partial restriction digest could be performed.

Placing the linearization restriction site between the expression cassette (Exp-MSM) and the
expression cassette (Exp-MASM) has the effect that the expression cassette (Exp-POI) (and
further expression cassettes for expressing the polypeptides of interest — if present) is
flanked 5' by the expression cassette (Exp-MASM). The expression cassette (Exp-MSM) is
located 3’ of the expression cassette (Exp-POl) upon linearization. Thereby, the expression
cassettes (MSM) and (MASM) are separated upon linearization of the circular vector nucleic
acid. If an expression cassette (Exp-PSM) for a bacterial selection marker is present (see
below), the linearization restriction site is preferably placed between the expression cas-
settes (Exp-PSM) and (Exp-MASM). This has the effect that the bacterial selection marker
gene is 3" and thus "outside” of the “mammalian” parts of the linearized vector nucleic acid.
This arrangement is favorable since bacterial genes are presumably not advantageous for
mammalian expression as bacterial sequences may lead to increased methylation or other
silencing effects in the mammalian cells.

The polypeptide of interest is not limited to any particular protein or group of proteins, but
may on the contrary be any protein, of any size, function or origin, which one desires to se-
lect and/or express by the methods described herein. Accordingly, several different polypep-
tides of interest may be expressed/produced. The term polypeptide refers to a molecule
comprising a polymer of aminoc acids linked together by a peptide bond(s). Polypeptides in-
clude polypeptides of any length, including proteins (e.g. having more than 50 amino acids)
and peptides (e.g. 2 — 49 amino acids). Polypeptides include proteins and/or peptides of any
activity or bioactivity, including e.g. bioactive polypeptides such as enzymatic proteins or
peptides (e.g. proteases, kinases, phosphatases), receptor proteins or peptides, transporter
proteins or peptides, bactericidal and/or endotoxin-binding proteins, structural proteins or
peptides, immune polypeptides, toxins, antibiotics, hormones, growth factors, vaccines or the
like. Said polypeptide may be selected from the group consisting of peptide hormones, inter-
leukins, tissue plasminogen activators, cytokines, immunoglobulins, in particular antibodies
or antibody fragments or variants thereof.

As used herein, an "immunoglobulin molecule” as an example for a polypeptide of interest
refers to a protein comprising one or more polypeptides substantially or partially encoded by
immunoglobulin genes or fragments of immunoglobulin genes, e. g., a fragment containing
one or more complementarity determining region (CDR). The recognized immunoglobulin
genes include the kappa, lambda, alpha, gamma, delta, epsilon and mu constant region
genes, as well as myriad immunoglobulin variable region genes. Light chains are typically

classified e. g. as either kappa or lambda.
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Heavy chains are typically classified e. g. as gamma, mu, alpha, delta, or epsilon, which in
turn define the immunoglobulin classes, 1gG, IgM, IgA, IgD and IgE, respectively. Said im-
munoglobulin can be of any isotype. Very often IgG (e.g. IgG1) molecules are pro-
duced/needed as therapeutic proteins. A typical immunoglobulin (antibody) structural unit
comprises a tetramer. In nature, each fetramer is composed of two identical pairs of polypep-
tide chains, each pair having one "light" (about 25 kD) and one "heavy" chain (about 50-70
kD). The N-terminus of each chain defines a variable region of about 100 to 110 or more
amino acids primarily responsible for antigen recognition. The terms variable light chain (VL)
and variable heavy chain (VH) refer to these light and heavy chains respectively.

Antibodies exist as intact immunoglobulins or as a number of well characterized fragments
which can e.g. be produced by digestion with various peptidases. An antibody fragment is
any fragment of an antibody comprising at least 20 amino acids from said whole antibody,
preferably at least 100 amino acids which at least still has an antigen binding capacity. The
antibody fragment may comprise the binding region of the antibody such as a Fab fragment,
a F(ab)2 fragment, multibodies comprising multiple binding domains such as diabodies, tri-
abodies or tetrabodies, single domain antibodies or affibodies. An antibody variant is a de-
rivative of an antibody or antibody fragment having the same binding function but e.g. an
altered amino acid sequence. Said antibody and/or antibody fragment may comprise a mur-
ine fight chain, human light chain, humanized.light chain, human heavy chain and/or murine
heavy chain as well as active fragments or derivatives thereof. Hence, it can be e.g. murine,
humane, chimeric or humanized. While various antibody fragments are defined in terms of
the digestion of an intact antibody, one of skill will appreciate that such Fab’ or F(ab)2 frag-
ments may be synthesized de novo either chemically or by utilizing recombinant DNA meth-
odology, peptide dispiay, or the like. Thus, the term antibody, as used herein, also includes
antibody fragments either produced by the modification of whole antibodies or synthesized
de novo using recombinant DNA methodologies. Antibodies also include single-armed com-
posite monoclonal antibodies, single chain antibedies, including single chain Fv(scFv) anti-
bodies in which a variable heavy and a variable light chain are joined together (directly or
through a peptide linker) to form a continuous polypeptide, as well as diabodies, tribodies,
and tetrabodies (see e.g. Pack et al. J Mol Biol. 1995 Feb 10;246(1):28-34; Pack et al. Bio-
technology (N Y). 1993 Nov;11(11):1271-7; Pack & Plueckthun Biochemistry. 1992 Feb
18;31(6):1579-84). The antibodies are e. g., polyclonal, monoclonal, chimeric, humanized,
single chain, Fab fragments, single chain Fab (Hust et al., BMC Biotechnol (2007) 7:14),
fragments produced by a Fab expression library, ar the like.

Polypeptides produced in accordance with the invention may be recovered by methods
known in the art. For example, the polypeptide may be recovered from the nutrient medium
by conventional procedures including, but not limited to, centrifugation, filtration, ultra-
filtration, extraction or precipitation. Purification may be performed by a variety of procedures
known in the art including, but not limited to, chromatography (e. g. ion exchange, affinity,
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hydrophobic, chromatofocusing, and size exclusion), electrophoretic procedures (e. g.,
preparative isoelectric focusing), differential solubility (e. g., ammonium sulfate precipitation)
or extraction. Furthermore, the polypeptide can be obtained from the host cells by cell disrup-
tion.

Also provided is a method for producing a vector nucleic acid as described above comprising
the step of assembﬁng at least one cassette (Cas-PQl), preferably an expression cassette
(Exp-POl), into a vector such that said cassetie comprises a first polynucleotide (Pn-POY)
encoding the polypeptide of interest, at least one stop codon downstream of the first polynu-
cleotide, and a second polynucleotide downstream of the stop codon encoding an immu-
noglobulin transmembrane anchor or a functional variant. Said method may further comprise
assenibling

- an expression cassette (Exp-MSM) comprising a mammalian selectable marker
gene,

- an expression cassetie (Exp-MASM) comprising a mammalian amplifiable, se-
lectable marker gene,

preferably such that the expression cassette (Exp-MASM) is located 5’ and the expression
cassette (Exp-MSM) is located 3' of the expression cassetie (Exp-POl) and wherein the ex-
pression cassettes (Exp-MASM), (Exp-POl) and (Exp-MSM) are arranged in the same 5 to
3' orientation.

Also provided is a eukaryotic, preferably a mammalian host cell which is obtained by the
screening method described above. Also provided is a eukaryotic, preferably a mammalian
host cell which comprises a cassette (Cas-POl) comprising a heterologous and hence for-
eign polynucleotide encoding a polypeptide of interest, at least one stop codon downstream
of said heterologous polynucleotide and a polynucleotide downstream of the stop codon en-
coding an immunoglobulin transmembrane anchor or a functional variant thereof. The cas-
sette (Cas-POIl) may be introduced e.g. by the vector nucleic acid according to the present
invention. Preferably, the cassette (Cas-POIl) and/or the cassette (Cas-POI') is an expression
cassette.

Further features of the cassette (Cas-POl) and details of suitable vectors are described
above and also apply fo the host cell of the present invention. Suitable eukaryotic host cells
are described above. Preferably, the eukaryotic host cell is a mammalian host cell. According
to one embodiment the eukaryotic host cell is not a B-cell or a B-cell derivative. Accordingly,
the eukaryotic, preferably mammalian host cell is a host cell which does not naturally express
the Ig alpha and Ig beta receptor chains. Furthermore, according to one embodiment, no
artificial co-expression of the Ig alpha and Ig beta receptor chain occurs in said host cell.
CHO cells are preferred host cells.
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Also provided is a method for producing a eukaryotic host cell as described above, wherein
the eukaryotic host cell is transfected with the vector nucleic acid according to the present
invention and/or a heterologous nucleic acid comprising a cassette (Cas—POIl) according to
the present invention. There are several appropriate methods known in the prior art for intro-
ducing an expression vector into a mammalian host cell. Respective methods include but are
not limited to calcium phosphate transfection, electroporation, lipofection, biolistic- and poly-
mer-mediated genes transfer. Besides traditional random integration based methods also
recombination mediated approaches can be used fo fransfer the cassette (Cas-POIl) into the
host cell genome. Such recombination methods may include use of site specific recombi-
nases like Cre, Flp or ©C31 (see e.g. Oumard et al, Cytotechnology (2006) 50: 93 - 108)
which can mediate directed insertion of transgenes. Alternatively, the mechanism of homolo-
gous recombination might be used to insert the cassette (Cas-POI) (reviewed in Sorrell et al,
Biotechnology Advances 23 (2005) 431 - 469). Recombination based gene insertion allows
to minimize the number of elements to be included in the heterologous nucleic acid that is
transferredfintroduced to the host cell. For example, an insertion [ocus might be used that
already provides promoter and poly-A site {exogenous or endogenous) such that only the
remaining elements (e.g. polynucleotide of interest, the stop codon and polynucleotide en-
cading an immunoglobulin transmembrane anchor of functional fragment thereof) needs to
be transferred/transfected to the host cell. Even transfer of parts of the cassette (Cas-POl)
would be sufficient if the missing parts would be present at the insertion site. Embodiments of
a suitable expression vector according to the present invention as weli as suitable host cells
and polypeptides of interest are described in detail above; we refer to the above disclosure.

Also provided is a polypeptide obtained by a method according to the present invention as
defined above and in the claims. Said polypeptide is preferably an immunoglobulin molecule
or a fragment thereof. Polypeptides produced according to the methods of the present inven-
tion depict good stability: properties. The results also show that the polypeptides are ex-
pressed in a functional form and hence in the right conformation. Accordingly, the invention
also provides polypeptides obtained by the production method according to the present in-
vention using the expression vector described in detail above. As is outlined above, polypep-
tides are obtained with a good yield due to the incorporated selection/screening step. The
polypeptide is preferably an immunoglobulin molecule such as an antibody or a fragment
thereof.

The invention is further illustrated by the following non-limiting examples, which however,
describe preferred embodiments of the invention.

Examples

Example 1: Vector construction of the Ig transmembrane version
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shown sequence under stringent conditions.

The wt DHFR selection marker gene of pNT11 and pBW201 can be replaced by a synthetic
15 1252 bp fragment encoding a L23P point mutant of DHFR via Swal and Bgill, thereby gener-
ating pNT29 and pBW478. The DHFR mutant allows the selection of dhfr+ cell lines.

The FACS vectors (pN;i'11, pNT29) are based on the standard vectors for antibody expres-
sion (pBW201, pBW478). pNT11and pBW201 are differing from pNT29 and pBW478 in the

20 DHFR selection marker cassette they are carrying. Apart from that the backbones are identi-
cal. The vector has a mono-cistronic “tandem” setup and contains antibody light and heavy
.chain expression cassettes, both driven by the CMV promoter/enhancer. The only modifica-
tion to generate the FACS vectors was the insertion of an IgG1 transmembrane and cyto-
plasmic domain 3’ of the antibody heavy chain (HC) cDNA. A short stuffer with a leaky trans-

25  lation termination signal is placed between HC and transmembrane domain. The sequence
environment selected for the stop codon is expected to lead to a read-through of up to 5%.
Ali four vectors are coding for the same human IgG antibody.

As is outlined above, the vector nucleic acids used for expression and in particular the orien-

30 tation and arrangement of the vector elements chosen allow the very efficient expression of
immunoglobulin molecules. Suitable vectors that can be used in conjunction with the present
invention and which are described above are illustrated in the following table (the arrows
indicate the 5’ to 3’ orientation of the genetic elements):

35 Table 1. Vector map

pNT11 — “FACS vector”
CMVprom/enhan

—

RK-intron —
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mAB-L.C —

SV40polyA —

CMV prom/enhan —s
RK-intron -

mAB-HC —

Siuffer + leaky stop codon
Ig transmembrane domain and cyto-
plasmatic domain —
SV40polyA —

Phage f1 region —
Sv40prom/enhan —

Neo —

Synth polyA

Amp —

SV40prom/enhan —
DHFR —

SV40pA —

The abbreviations in table 1 have the regular meaning as apparent for the person of skill in
the art and as described above, and have in particular the following meanings:

CMVprom/enh = human cytomegalovirus immediate early promoter/enhancer

RK-intron = comprises the intron donor splice site of the CMV promoter and the acceptor
splice site of the mouse IgG Heavy chain variable region (see e.g. Eaton et al.,
1986, Biochemistry 25, 8343-8347, Neuberger et al., 1983, EMBO J. 2(8),
1373-1378,; it can be obtained from the pRK-5 vector (BD PharMingen))

mAB-LC = monoclonal antibody light chain

mAB-HC = monoclonal antibody heavy chain

SV40polyA = SV40 polyA site

SV40prom/enhan = SV40 promotor/enhancer

Neo = neomycin phosphotransferase

Synth polyA = synthetic polyadenylation site

Amp = beta lactamase antibiotic resistance gene

DHFR = dihydrofolate reductase gene.

Example 2: Transfection and selection of CHO-cells
Cell cultivation, transfection and screening is carried out in shake flasks using suspension

growing CHO cells in a proprietary, chemically defined culture medium. Cells are either
transfected by lipofection or electroporation {nucleofection) following the manufacturer's in-
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same conditions but with a starting cell density of 4x10° ¢/mL and with regular adding of
feeds. Clonal stability is evaluated by culturing the cells over a period of 14 weeks with pro-
ductivity measurements using the shake flask batch model every two weeks.

Example 5: Analysis of transiently transfected cells

To test whether membrane bound translation products are present on the cell surface after
transfection with the new FACS vector (here pNT11 or pNT29), transiently transfected cells
are analyzed by immunostaining and flow cytometry. 48h after transfection, cells are stained
with a FITC-labeled antibody directed against human IgG. Cells transfecied with a GFP ex-
pression vector are used as a transfection control, the transfection efficiency is calculated to
be about 60%. Un-transfected cells and cells transfected with the standard vector (not com-
prising a transmembrane domain} do not show significant levels of surface associated anti-
body, while 16 % of the cells transfected with the FACS vector are stained above back-
ground level. This shows that the fusion peptide, here an antibody molecule, anchored to the
celil membrane can be detected on the cell surface.

Example 6: Analysis and enrichment of stable transfected cells

Having shown presence of membrane bound antibody on transiently transfected cells the
surface expression level and distribution in selected pools of transfected cells is analysed.
Thereby, it can be shown that producing cells can be selectively enriched by FACS sorting.
Therefore, cells after transfection are selected with G418 and subsequently with MTX, The
resulting pools of resistant cells are stained with FITC labelled anti-lgG antibody and ana-
lyzed by flow-cytometry. As a control, un-transfected cells are stained and analyzed. Sub-
populations of positive cells are detected in the selected pools transfected with the FACS
vector. The distribution of positive cells thereby differed between the two analyzed pools. To
assess whether high producing cells can be enriched based on their fluorescence signal (and
hence allow a quantitative selection), cells having the highest fluorescence intensity are
sorted (top 5 %) from each of the two pools and sub-cultured to compare the productivity with
the pool before enrichment.

Example 7: Aﬁalysis of productivity of enriched and non enriched cells

Productivity analyses of the selected pools before and after flow-cytometry enrichment are
done in shake flask batch cultures to compare the end-product conceniration at day 13. At
day 13 the supernatant is harvested and analyzed for IgG content by Protein-A-HPLC. Both
pools show a significant increase of production level already after performing one FACS en-
richment cycle according to the teachings of the present invention. While product concentra-
tion for pool 1 increases by a factor of approximately 2, pool 2 increases by a factor of almost
10 showing that high producing cells are selectively detected during staining and sorting.
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Example 8: Flow-cytrometry based selective cloning of high producing cells

Flow-cytrometry can be used to sort and seed individual stained cells according to their stain-
ing profile. To analyze whether such selective cloning results in higher number of high pro-
ducing clones than cloning by limiting dilution, clones are generated using both methods and
productivity is analyzed in 24-well plate batch cultures. Batch cultures in 24-well plates are
done and at day 10 supernatants are harvested and measured for IgG content by Protein-A-
HPLC. The resuilts are as follows:

Table 2: FACS sorting versus limited dilution (L.D)

Method 0 — | 26- | 51- 76- 101- 126-
25mg/| 50mg/i 75mg/l 100mg/I 125mg/l 150mg/|

LD ~ obtained | 12 0 1 0 1 0

clones

FACS - obtained | 2 2 2 2 0 1

clones

The flow-cytrometry derived clones have a higher average productivity compared to the lim-
ing dilution derived clones, which is also reflected in the clonal distribution of the productivity
range.

Example 9: Comparison of FACS and standard vector

To confirm the beneficial effect of flow-cytometry enrichment of transfected cells and to com-
pare use of the FACS vector (pNT29) with a standard vector, cells are transfected and se-
lected with G418 and MTX. Three cell pools transfected with the FACS vector (samples 1, 2
and 3) and three cell pools transfected with the standard vector (samples 7,9 and 9) are ana-
lyzed by flow cytrometry and the 5 % having the highest staining signal are sorted. Shake
flask batch cultures are done to compare the increase of product concentration after enrich-
ment. Transfected and selected pools are stained and sorted by flow-cytrometry to enrich the
top 5 % based on the fluorescence intensity. Before and after enrichment, shake flask batch
cultures are done and after 13 days supernatants are analyzed by Protein-A-HPLC. The re-
sults are as follows (approximately):

Table 3: Resulfs obtained with the FACS vector

Sample Product concen- | Sample Product con- | Sample Product con-
tration centration centration

Sample 1: | 10mgil Sample 2, | 40mg/m| Sample 3; | 15mg/ml
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clones from standard vector transfected pools. The clonal distribution of productivity shows

that in case of the FACS vector a higher number of good producing clones is obtained (see

table 5):

Table 5: Standard vector versus FACS vector (pNT29)

Method 0 -1 51- 101- 151- 201- 251- 301-
S0mg/l | 100mg/l | 150mg/l | 200mg/l | 250mg/l | 300mg/l | 350mg/ml

Standard oyl 7 0 2 0 1 0

vector

FACS vec- | 21 20 4 4 4 2 1

tor ‘

Example 10: Further comparisons between the FACS vector and standard expression
vectors

a) Véctor construction

The vectors pBW201, pNT11, pBWA478 and pNT29 are obtained as described in example 1. .
b) Transfection, selection and cloning of CHO cells

This is done as described in example 2.

¢) FACS analysis, énn‘chment and cloning of cells

This is done as described in example 3.

d) Determination of antibody production and clonal stability

The productivity of clones and pools is analyzed in batch and fed batch experiments using
different formats. Pools before and after FACS enrichment are analyzed in shake flask batch
assays by seeding 1x10° cells per mi (c/mL) in 50 mL working volume using shake flasks
with 250 mL capacity. IgG content is analyzed by Protein-A HPLC from samples taken at day
13 of the batch culiure. Initial screening of clones is performed in 24-well plate batch assays
by seeding cells into shaken 24-well plates. Antibody concentrations in the cell culture su-
pernatant are determined by quantitative Protein A-HPLC 10 days after starting the culture.
The highest producing clones are analyzed in shake flask models in batch and fed batch
mode. Batch cultures are seeded into shake flasks (500 mL capacity) with 100 mL working
volume and are cultivated in a shaker cabinet (not humidified) at 150 rpm, 36.5 °C and 10%
CO.. Viability of cells is >80% when starting the assay. The seeding cell density is 2}(105
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For productivity assessnent, batch cultures in 24-well plates were
done and at day 5 10 supernat ants were3farvested and measured for |gG
content by Protein-AHPLC. Shown here is the clonal distribution of
the productivity range. A significantly higher proportion of high

produci ngyd msoaysco%ﬁﬁ.ta@s&g ‘é’@%ﬁu&!ﬁér%ﬂ\){};‘%m ﬁé F%%BEQ&%%% g%g and

ggb lmj / Zb 18%14#% he Hglq_g?%e usnlrlﬁgnt%e same con(? taonssbut 5\)1 h a runtime of 17 days
and with a startlng cell density of 4x10° ¢/mb and with regular addition of feeds starting at
viable cell densities above 7x10° c/mL. Clonal stability is evaluated by culturing the cells over
5 a period of 12 weeks with productivity measurements using the shake flask batch model
every two weeks.

e) Analysis and enrichment of stable transfected cells

10  The surface expression in stably transfected cell populations is analysed to test whether pro-
ducing cells can be selectively enriched by FACS-sorting. Therefore, cells after transfection
are selected with G418 and subsequently with MTX. The resulting pools (10 per vector) of
resistant cells are stained as described above and analyzed by flow-cytometry. With the used
staining protocol positive sub-populations of cells could be detected in both, pBW478 and

15 pNT29 transfected cell peols. As expected, a higher proportion of FACS positive cells is
found with the FACS vector.

To show that high producing cells can be enriched based on their fluorescence signal, cells
having the highest fluorescence intensity are sorted (top 5 %) from the individual cell pools

20  and sub-cultured to compare the productivity with the pool before enrichment. A second cy-
cle of enrichment is performed after expansion and pooling of the one times sorted cell popu-
lations. The percentage of staining posifive cells surprisingly increased most with the stan-
dard vector in the first enrichment cycle. FACS-vector transfected pools showed similar en-
richment factors with the used staining protocol and generally, significant pool to pool varia-

25  tion was observed. After the second enrichment cycle, almost homogeneously FACS positive
cell populations are obtained (see Table 6a and 6b).

Table 6a and 6b: Average staining results and productivities before and after sorting

30 Table 6a: FACS analysis of stained cells before and after FACS enrichment cycles

47 t 9 (FA £
% cells above back- ;;BOW 8 (reference vector) . pNT29 (FACS vector)
0
dF ini ixF
ground FITC staining FACS 1x FACS | 2x FAQS FACS x FACS | 2x FACS
AVG 59 83,2 90,4 14,2 46,6 90,5
STDD 3,396403 | 15,80158 | 1,126795 | 8,974284 | 13,51148 | 1,422439

Table 6a:

Transfected and selected cell pools were stained for surface IgG. Average per-
centage of cells stained above the level of untransfected cells is shown. Before
enrichment a higher percentage of positive cells is found with the FACS vector.
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After the first enrichment cycle of the top 5 %, the proportion of staining positive
cells was highest with the standard vector. After the second enrichment cycle,
greater that 90 % of all cells were positive with both approaches. Abbreviations:
AVG: Average and STDD: Standard deviation.

Table 6b: Productivities of in shake flask batch model before and after FACS enrichment
cycles

mAb (malL) pBWA478 (reference vector) pNT29 (FACS vector)
S No FACS 1x FACS 2x FACS No FACS 1x FACS 2x EACS
AVG 38,5 123,4 68,3 46,5 171,8 363
STDD 17,66509 101,8563 6,592026 15,30614 114,1936 70,19259
Table 6b: Productivily of cell pools is analyzed from shake flask batch cultures by Protein-A

HPLC at day 13 of the culture. The first enrichment cycle led to a significant in-
crease of productivity in both cases. After the second enrichment, only FACS
vector transfected cell pools showed additional increase in productivity.

f) Analysis of productivity of enriched and non enriched cells

Productivity analysis of the selected pools before and after flow-cytometry enrichment are
done in shake flask batch cultures to compare the end-titers at day 13. Productivity of the
pools before enrichment is in a very comparable range for both vectors used. With the first
enrichment cycle on the individual pools significant improvement of the average productivity
is achieved with all approaches and again, there is substantial variation between individual
pools (see Table 6b). Surprisingly, the productivity of the standard vector transfected pools is
not higher compared to the FACS vector transfected ones although a much higher level of
FACS staining positive cells was seen before. By sorfing a second fime from the pooled
sorted cell populations, no further improvement of productivity is achieved with the standard
vector. In conirast, a lower productivity is obtained although the FACS-staining result sug-
gested that aimost 100% of the cells should be producing antibody (see Table 6a). Productiv-
ity of FACS-vector transfected pools could be significantly improved by sorting a second
time. The used FACS procedure leads to more selective enrichment of high producing cells
with a productivity increase of about at least 8-fold compared fo unsorted population and at
least 2-fold compared to the pools after one sorting.

g) Flow-cytrometry based selective cloning of high producing cells

Flow-cytrometry can be used to sort and seed individual stained cells according to their stain-
ing profile. To analyze whether such selective cloning results in higher number of high pro-
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was found‘?’ erence vector (pBWI78) transfected cell’s,

case of FACS vector (pNT29) transfected cells, pre-enrichnment led to
a significant reduction of non-produce$$-and to an increase of the
average productivity of clones. WO 2010/022961PCT/ EP2009/ 006246 -41
- h) Characterisation of clones The LP clone derived fromthe
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SF bat ching cell clone with the standard vector setup in combination with a FACS screening proce-
dure is thus generally possible. However, it is a very rare and thus lucky event. This is also
15 the decisive difference to the selection process according to the teachings of the present
invention. While the standard set up allows the selection of (very) high producers only in ex-
ceptional and thus rare cases, the method according to the present invention allows the se-
lection of (very) high producers reproducibly and thus reliably.

20 A second FACS-cloning experiment is performed starting from the 10 pooled populations per
vector after the first enrichment cycle. This time approximately 240 clones are screened in
24-well batch cultures. Again, clones obtained with the FACS-vector have a much higher
average productivity than the reference standard vector. No improvement compared to clon-
ing without pre-enrichment is achieved with the reference vector at an average clone produc-

25  tivity of 40 mg/L. The LP clone was not identified again. In case of the FACS vector trans-
fected clones, an average productivity of 275 mg/L was obtained with the used FACS
method. The clonal distribution clearly demonstrates the superiority of the FACS-vector setup
with regards to selective cloning of high producers {see Table 7b).

30 Table 7a and 7b: Comparison of productivity of clones

Table 7a: 24-well-Batch - Clonal distribdtion

pBW478 pNT29

0 - 50 mg/L 196 163
51 — 100 mg/L 70 22
101 -~ 150 mg/L 3 11
151 — 200 mg/L. 2 5
201 — 250 mg/L 0 13
251 — 300 mg/L 2 9
301 - 350 mg/L 1 10




SF fed batch 1 = LP 1.1 4,32 0.93,731.0394103,851,03,86
1,03,9 1,2 3,381.03890,9

10

15

20

WO 2010/022961 PCT/EP2009/006246

351 — 400 mg/L

401 — 450 mg/L

451 = 500 mg/L

501 — 550 mg/L

= (OO0 |0
O = N D

551 — 600 mg/L

Table 7a: Clones are generated by flow-cytromelry from the top 5% of the three stained cell
pools with the highest percentage of staining positive cells after selection. For
productivity assessment, batch cultures in 24-well plates were done and at day
10 supernatants were harvested and measured for IgG content by Protein-A-
HPLC. Shown here is the clonal distribution of the productivity range. A signifi-
cantly higher proportion of high producing clones is obtained when using the

FACS vector (pNTZ28).
Table 7b: 24-well-Batch: FACS Cloning Pooled pools
pBW478 pNT29
0 — 50 mg/L 102 22
51 — 100 mg/L 17 2
101 — 150 mg/L 13 5
151 — 200 mg/L 5 3
201 — 250 mg/L 2 7
251 — 300 mg/L 0 11
301 — 350 mg/L 0 11
361 ~ 400 mg/L 0 15
401 — 450 mg/L Y 9
451 — 500 mg/L 0 7
501 - 550 mg/L 0 7
551 — 800 myg/l.- 0 1
601- 650 mg/L 0 3

Table 7b: Clones obtained by FACS cloning from the fop 5 % of stained combined pools
after one enrichment cycle were analyzed. No benefit the from pre-enrichment
was found for reference vector (pBW478} transfected cells, while in case of
FACS vector (pNTZ29) fransfected cells, pre-enrichment led to a significant reduc-
tion of non-producers and to an increase of the average productivity of clones.
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produce in a conparable range. WO 20181622961PCT/ EP2009/ 006246 -42 -
Exanpl e 11: Large scal e production of polypeptides with transfected
CHO cell s The production of polypeptides in |arge scale can be done
for exanmkghgﬂumgﬁsﬁogBﬁéﬁngg stainless steel bioreactors. For that
purpose the cells are expanded, usually starting froma single frozen
vial, for_exanple a vial froma Master Cell Bank. The cells are

t hawed arnfedX-clome derjyad dromheugiendas, sedpr ag wplkas B dighaeroduang FACS-vector
di f f er entlosembe expandetotoudhake tasks tand dpgpiedior dembde aimkerflask 0btch @ht $ed-Tdten
cel | dengiddgisGaBvdlatt HelreRa RN ind PeicRGalf eed sol utions and additives
to the bioreactor. Cells are kept at a high viability for a prol onged
time. Prqduct concentrations in the reactor ranging froma few

hundr ed IIIECHIE B SIS 18504 locRRABAL heaEmp de U1e tange f d ol for all
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| east onetaplekasnedtdsat RASbbsepldd RRHE SstbredcasteRgdrd QEctbaM Brevitfus @xperiments

pol ypept ik g8, Rk s‘;hﬁkﬁf est, conpri sing: a) providing a plurality
of eu ar§ot| o [host cells conprising a heterol ogous nucleic acid
conprising at | east one cassette (Cas-P01) conprising at |east a
first pollghiecs a0l geoduptivities:) Fashipateah shakeflask{Sohmpdelde of interest

at | eastl one stop codon downstream of the firsibg@lynucl eotide, and a
second pol ynucl eoti de downstream of gkfgicht 0p codon encodpgyabich

i mmunogliobul ™ [T ra,smanbra € anchor or @ functiongt—variant; L hereof;
. = . J

avNnr-aacl-o af thn

b) cul tiprati+ng—the—evkaryot+e—host—eett-s—to—aH-ow expressi-eh—ef—t-he
pol ypeptlide of imerest sugh that at P8ast a portilon of thed.?

pol ypeptlide of imerest is|expressed a® a fusion pol ypepti dg9

conpri siing the ingunogl obulli n transmegyr ane anchon or a funggi onal
vari ant [Thereof, é/vher ein sard fusion rl)%i ypeptide 1S being Oggpi ayed
QD hact caol | - 3 3

e f £ A
On the p url ace GI oai U 11Oy CCeTT1,

1,0 3.9
7 1,2 3.3
8 ' 1.0 3,8
9 0,9 3,6
10 1,0 3,7
11 - 09 3.3

Table 8:  The highest producing clone obtained with the standard vector (pBW478) and 10
20 clones derived from the FACS vector (pNT29) are analyzed in batch and fed
batch shake flask cultures. IgG content is analyzed by Protein-A HPLC at day 13
(batch cultures) or day 17 (fed batch cultures). All analyzed cones produce in a
comparable range.
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c) selecting at | east one eukaryotic host cell based upon the
presence or amount of the fusion polypeptide displayed on the cel
surface. for producing a pol ypeptide of int ] hi gh
yield, the ne?ﬁﬁgggonpr|5|ng a) providing a pﬁ‘)r wabgp“;
eukaryotic host cells conprising a heterol ogous nucleic acid
conprising at |east one cassette (Cas=#®1) conprising a first

pol ynucl eoti de (Pn-P01) encoding the pol ypeptide of interest, at

| east one stop codon downstream of the first polynucleotide, and a

second pebyapd PRI R SN SiddRRidAbf E&?g@ét%s%ﬂm RIIEQLH B9 Pells

|nnunoglobulln t ransnmenbr ane anchor or unctlona vari ant thereof;
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fivst pol uaﬂb%mah%caﬁee@ﬁf HEo i i, YR bt iay a2, 11, 20k 1ass-

| east ond38¥op codon downstream of said first polynucl eotide;

a second pol ynucl eoti de downstream of said stop codon, wherein

transl ation of said second pol ynucl eotide results in the

i mrunogl obul i n transnenbrane anchor or a functional variant thereof,
wherein at |least a portion of the transcript is translated into a
fusi on pol ypepti de conprising the i munogl obulin transnmenbrane anchor
or a functional variant thereof by translational read-through of the
at | east one stop codon. 4. The nmethod according to at |east one of
the clains 1 to 3, wherein the inmunogl obulin transnmenbrane anchor is
sel ected fromthe group consisting of a) a transnenbrane
anchor derived fromIgA IgE I1gM I1gG and/or 1gD, b) an

i mrunogl obul i n transnenbrane anchor conprising a cytoplasmatic

domai n, c) an i munogl obulin transnmenbrane anchor conprising a
sequence as shown in SEQID NO 2, SEQID NGO 3, SEQID NO 4, SEQID
NO 5, SEQID NO 6 and/or SEQID NO 7, and d) functional
variants of the foregoing, which allow anchoring of the fusion

pol y-peptide to the surface of the eukaryotic host cell. 5.The nethod
according to at least one of the clains 1 to 4, wherein step ¢)
conprises contacting the plurality of eukaryotic host cells with a
detection conpound bi nding the fusion pol ypeptide and sel ecting at

| east one eukaryotic host cell based upon the presence or anmpunt of

t he bound detection conpound. 6. The nmethod according to at |east one
of the clains 1 to 5, wherein stop codon read-through results in
approximately 5 50% s 25% s 15% 5 10% s 5% 5 2,5% 5 1,5% < 1%
or less than s 0,5% of fusion pol ypeptide. 7.The method according to
at least one of the clains 1 to 6, wherein two or nore sel ection
cycles are perforned, wherein in each selection cycle at |east one
eukaryotic host cell is selected based upon the presence or anount of
t he fusion pol ypeptide displayed on the cell surface.



- 45 - 8.The nmethod according to at | east one of the clains 1 to 7,
wherein binding of the detection conpound to the surface of the

eukaryotic host cell is detected by flow cytonetry. 9. A vector
nucleic acid suitable for expressing at |east one pol ypeptide of
interest in a eukaryotic host cell, conprising: a) at |east

one cassette (Cas-P0Ol1l) conprising an insertion site for a first

pol ynucl eoti de (Pn-P01) encoding the pol ¥pepti de of interest and/or a
first pol ynucl eotide encodi ng a pol ypeﬁt‘" de of interest, b) at
| east one stop codon downstream of said insertion site and/or
downstream of _the first nucl eot i de n a second
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12. A nethod for
one of the @fmerftgst@ m@p@gﬁdamwed}omtﬁem&swmm.conpri ses assenbling at
| east one cassette (Cas-P0l) into a vector such that said cassette
(Cas-P01) conprises a first polynucleotide (Pn-P0l) encoding the

pol ypept i de %of i fit Bethed formprodiciag acprivpeptls eloitsriesd oviishigle aigidofthe imethod
first pol ynughpadinge, and a second pol ynucl eoti de downstream of the
stop codon encodin | obul in transnepbrane anchor or a
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thereof, wherein said fusion polypeptide is being displayed on the surface of said host cell;
c) selecting at least one eukaryotic host cell based upon to the presence or
amount of the fusion polypeptide displayed on the cell surface;
d) culturing the selected eukaryctic host cell in culture medium under conditions
that allow for expression of the polypeptide of interest.

3. The method according to claim 1 or claim 2, wherein expression of the cassette
{Cas-POI) results in a transcript comprising at least:



according to claim13 is cultured for expressing the pol ypeptide of

I nterest. 15. The method for producing a pol ypeptide of interest
according to at |east one of the clains 2 to 8 or 14, wherein at

| east one of the following steps is perforned: - the polypeptide is
obtained fromthe cell culture; - the polypeptide is secreted into
and is obtained fromthe culture nedium - the eukaryotic host cells
are disrupted to obtain the expressed pQlsypeptide;, - the expressed
pol ypeptide is isolated; - the expressed pol ypeptide is purified,
and/or - the expressed pol ypeptide is further processed and/or

nocor ding to at ' Fela oo diefh vRERTLAET 0 ] BolRiIes e n
Li sting 50 8o8polPeEptdeSEMIEREE LI STI NG <110> Novartis AG <120>
Expressi on system fpeggﬁ,n@g@% 53?\501‘5 §Q< ?rsgﬁgﬁg"‘g‘?ﬂfg‘]’“z"%ﬁé’g& ¢2008- 08-28

<160> 7 <170> Patentin version 3 > DNA <213>
Artificial Sequencsecengpolypurisotice, iowmnstpenof svid sogreres Wikren tanstetion of

I gGL t ranS”%W@e%@ndi@B@htﬁbtécﬁléé ke irf thaf inPiuncgdlamn ﬁ?a%&ﬁeﬂbx%ﬁafaﬁaw '# a
<222> (1). (f7n)| 3> St Fr i ncl udi ng stop codon <22
u ctlona variant thereo
wherein at least a portion of the transcript is translated into a fusion polypeptide
comprising the immunoglobulin transmembrane anchor or a functional variant thereof by

translational read-through of the at least one stop codon.

4. The method according to at least one of the claims 1 to 3, wherein the
immunoglobulin transmembrane anchor is selected from the group consisting of

a) a transmembrane anchor derived from [gA, IgE, tgM, IgG andfor gD,

b) an immunoglobulin transmembrane anchor comprising a cytoplasmatic domain,

c) an immunoglobulin transmembrane anchar comprising a sequence as shown in
SEQ ID NG: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6 and/or SEQ
B NO: 7, and

d} functional variants of the foregoing, which allow anchoring of the fusion poly-
peptide o the surface of the eukaryotic host cell.

5. The method according to at least one of the claims 1 to 4, wherein step ¢)
comprises contacting the piurality of eukaryotic host cells with a detection compound

binding the fusion polypeptide and selecting at least one eukaryotic host cell based upon
the presence or amount of the bound detection compound.

6. The method according to at least one of the claims 1 to 5, wherein stop codon
read-through results in approximately s 50%, < 25%, < 15%, s 10%, < 5%, S 2,5%,
£ 1,5%, < 1% or less than s 0,5% of fusion polypeptide.

7. The method according to at least one of the claims 1 to 6, wherein two or more
selection cycles are performed, wherein in each selection cycle at least one eukaryotic
host cell is selected based upon the presence or amount of the fusion polypeptide
displayed on the cell surface.



<221> msc_feature <222> (1)..(3) <223> Stop codon <220> <221>

m sc_feature <222> (4)..(6) <223> Additional codon to nediate

| eakyness of the upstream stop codon <400> 1 tgactagagc tgcaactgga
ggagagct gt gcggaggcgc aggacgggga gct ggacggg60 ct gt ggacga ccat caccat
cttcatcaca ctcttcctgt taagcgtgtg ctacagtgccl20 accgtcacct tcttcaaggt
gaagtggatc ttctcctcgg tggtggacct gaagcagaccl80 atcatccccg actacaggaa
cat gat cgga cagggggcc219 <210> 2 <211> 235<212> Pm <213> Artifici al
Sequence <220> <223> pol ypepti de sequence of a putative transnmenbrane
region derived froma human 1gGl transnenbrane donmain <400> 2 Leis

Trp Thr Thrglle r e r

cyg Tyr Ser AI a E% vz?lgd'ﬁg&ré‘hgt ﬂle%&g@@@@&&fé#&?Ezlsgtwh%%%éﬁ&%%f the

858K_ST25 <delestion egmpaungdo the surface of the eukaryotlc host cell is detected by flow
cytometry.

8. A vector nucleic acid suitable for expressing at least one polypeptide of interest in
a eukaryolic host cell, comprising:

a) al least one cassefte (Cas-POl) comprising an insertion site for a first
palynucleotide (Pn-POI) encading the polypeptide of interest andfor a first polynucleotide
encoding a polypeptide of interest,

b) at least one stop codon downstream of said insertion site andfor downstream of
the first polynucleotide, and

¢} a second polynucleotide downstream of the stop codon encoding an
immunoglobulin transmembrane anchor or a functional variant thereof.

10. The vector nucleic acid according to claim 9, comprising at least one of the
following characteristics:

- a first polynucleotide (Pn-POI) encoding the polypeptide of interest in the
cassette (Cas-POl);

- an expression cassette (MSM) comprising a mammalian selectable marker
gene; and/or

- an expression cassette (MASM) comprising a mammalian amplifiable, selectable
marker gene.

11.  The vector nucleic acid according to claim 8 or claim 10 for expressing at least one
immunoglobulin molecule or a functional variant thereof, comprising:

- an expression cassette (Exp-POl) comprising a first polynuclectide encoding the
heavy chain of an immunoglobulin molecule or a functional fragment thereof, at least one
stop codon downstream of the first polynucleotide, and a second polynucleotide
downstream of the stop codon encoding an immunoglcbulin transmembrane anchor or &
functional variant thereof; and

- an additional expression cassette (Exp-POl'} comprising a polynucleotide
encoding the corresponding light chain of an immunoglobulin molecule or a functional
fragment thereof.



<212> PRT <213> Artificial Sequence <220> <223> pol ypepti de sequence
of an Ig transnenbrane region derived fromthe human |gGl

t ransnenbrane domain conprising the am no acids derived fromthe stop
codon and the adjacent codon, a connecting region and a putative
transmenbrane regi on <220> <221> m SC _FEATURE <222> (1)..(2) <223>
am no acids that are nost likely used at the TGA stop codon and the
downst ream codon in case of read through5<220> <221> M SC_FEATURE
<222> (3)..(20) <223> Putative connecting region derived fromthe
human 1 gGL transnmenbrane domai n <220> <221> M SC_FEATURE <222>

(21)..(45) 9323>pRuihdd Y@ ﬁrsmﬁg%méaaenm@a 98d %édréﬁcﬁjgj J@Prsa&#&qéﬁme

| gGL transrrenbrane domain - said region may al so eened as

conpri si ng ClREMSRIG 11 wherginthomgbpd §°f&¥1§6§> a&szzwwé@smmw@z@zs;%l

(46)-(73) <¥Asz v@&bﬁédcﬁ@h&%b@%@ﬁﬁ@%@s P@E 'c@mpﬁ@fs'aVﬁ?ﬁ Jofyﬂ%]é‘ﬂ!ﬂ@'(?’ﬂ peh
- the first two, am no

L nenebr AR e SRR RohgBeds o RaIseh, Auiest SlF i Faan CPynisanae) ey

Ala G u Al apGynuckafidddaynd EoseRdsd fdlyhucleutiddsqowiktyedre uf fhe Bto'ﬁhfodEWéndoHﬁg an
$m I\/Lue $Ere rlﬁ;lﬁlgncighhog)utn tgar@genﬁ%%égﬂﬂgr Loty varsant%{ere Ser Al a

13. A eukaryotic host cell having at least one of the following characteristics:

a) it is obtained by the method according to at least one of the claims 1 to 8;

b) it comprises a casselte (Cas-POI} comprising at least a heterologous poly-
nucleotide encoding a polynucleotide of interest, at least one stop codon downstream of
said heterologous polynuclectide and a polynucleotide downstream of the stop codon
encading an immunoglobulin fransmembrane anchor or a functional variant thereof:
andfor

c) it comprises a vector nucleic acid according to at least ane of the claims 9 to 11.

14. A method for producing a polypeptide of interest, wherein a eukaryotic host cell
according to claim 13 is cultured for expressing the polypeptide of interest.

15, The method for producing a polypeptide of interest according to at least one of the
claims 2 to 8 or 14, wherein at least one of the following steps is performed:

1§

the polypeptide is obtained from the cell culture;

the polypeptide is secreted into and is obtained from the culture medium;

the eukaryotic host cells are disrupted to obtain the expressed polypeptide;

the expressed polypeptide is isolated;

the expressed polypeptide is purified; and/or

ihe expressed polypeptide is further processed and/or modified.

16. A polypeptide of interest produced by the method according to at least one of the
claims 2 to 8, 14 and 15.



Trp Ile Phe Ser Ser Val Val Asp Leu Lys Gn Thr Ile Ile Pro Asp
505560 Tyr Arg ASn Met Ile Ay Gn Ay Ala 6570 <210> 4 <211> 28
<212> PRT <213> Artificial Sequence <220> <223> Cytoplasmatic region
derived froman human 1gGlL transnenbrane Seite 2 Sequence Listing 50
858K _ST25 donmain <400> 4 Lys Val Lys Trp Ile Phe Ser Ser Val val Asp

Leu Lys G n Thr Ile 151015 IIe Pr T, Met Ile Ay Gn
Ay Ala 2025 <210> 5 <211>S EEQEE? égfgégﬁf?$flcial Sequence
<220> <223> Connecting regi on derlved fromthe human | gGl

t r ans ek arOvVaITHaI AF <400> 5 Qu Leu Gn Leu Gu Gu Ser Cys Ala G u

Al a G AP &dhveddibh k§stem
<130> 50 858 K

<150> EP08163161.6
<151> 2008-08-28

<160> 7
<170> PatentIn version 3.5

<210> 1

<21ll> 219

<212> DNA

<213> Artificial Sequence

<220>
<223> po1¥nuc1eot1de sequence of a human IgGl transmembrane domain
including stuffer

<220>

<221> misc_feature

<222> (A)..(7)

<223> stuffer including stop codon

<220>

<221> misc_feature
<222> (1)..(3)
<223> Stop codon

<220>

<221> misc_ feature

<222> (4),

<223> Add1t1ona1 codon to mediate leakyness of the upstream stop codon

<400> 1
tgactagagc tgcaactgga ggagagctgt gcggaggegc aggacgggga gctggacgog 60

ctgtggacga ccatcaccat cttcatcaca ctcttcctgt taagcgtgtg ctacagtgec 120

accgtcacct tcttcaaggt gaagtggatc tictcctcgg tggtggacct gaagcagacc 180

atcatccccg actacaggaa catgatcgga cagggggec 219

<210> 2

<211> 25

<212> PRT

<213> Artificial Sequence

<220>

<223> polypeptide sequence of a putative transmembrane region derived
from a human IgGl transmembrane domain

<400> 2

keu Trp Thr Thr §1e Thr Ile Phe Ile Thr Leu Phe Leu Leu Ser val
15

Cys Tyr Ser Ala Thr val Thr Phe phe
20 25
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151015 Asp Ay <210> 6 <211> 26 <212> PRT <213> Artificial sequence
<220> <223> Cytoplasmatic region derived froman human | gGl

t ransnenbrane domain <400> 6 Lys Trp Ile Phe Ser Ser Val Val Asp Leu
Lys @n Thr Ile Ile Pro 151015 Asp Tyr Arg Asn Met Ile Ay An Gy
Al a 2025 <210> 7 <211> 27 <212> PRT <213> Artificial Sequence <220>

<223> pol ypepti de sequence 9 ueqlchLt@Hn\égz%rggé@gEfg)rane regi on derived

froma human 1gGl transnenbrane domaln eu Trp Thr Thr Ile
‘Thr 11 e10ke 3.l e Thr Leu Phe Leu Leu Ser Val 151015 Cys Tyr Ser Ala
Thr VafsHdr Bhe Phe Lys val 2025

<213> Artificial Sequence

<220>

<223> poTyﬁeptide sequence of an Ig transmembrane region derived from
the human IgGl transmembrane domain comprising the amino acids
derived from the stop codon and the adjacent codon, a connecting
region and a putative transmembrane region

<220>

<221> MISC_FEATURE

<222> (..

<223> amino acids that are most 1likely used at the TGA stop codon and
the downstream codon in case of read through

<220>

<221> MISC_FEATURE

<222> (3)..(20)

<223> Putative connecting region derived from the human IgGl
transmembrane domain

<220>

<221> MISC_FEATURE

<222> (21)..(45)

<223> Putative transmembrane region derived from the human IgGl
transmembrane domain - said region may also be deemed as
comprising the next two amino acids

<220> :
<221> MISC_FEATURE
<222> (46)..(73)
<223> Putative cytoplasmatic region derived from human IgGl - the first
© two amino acids may also be deemed as belonging to the
transmembrane domain

<400> 3
Trp Leu Glu teu GIn Leu Glu Glu Ser Cys Ala Glu Ala Gin Asp Gly
1 5 10 is

Glu Leu Asp Gly Leu Trp Thr Thr Ile Thr Ile Phe Ile Thr Leu Phe
20 25 . 30

Leu Leu Ser Val Cys Tyr Ser Ala Thr val Thr Phe Phe Lys val Lys
35 40 45

Trp'I1e Phe Ser Ser val val Asp Leu Lys GIn Thr Ile Ile Pro Asp
50 55 60

Tyr Arg Asn Met Ile Gly GIn Gly Ala

65 70

<210> 4

<21l> 28

<212> PRT

<213> Artificial sequence

<220> :
<223> Cytoplasmatic region derived from an human IgGl transmembrane

Seite 2



sequence Listing 50 858K_sT25
domain

<400> 4
Lys val Lys Trp Ile Phe Ser Ser val val Asp Leu Lys GIn Thr Ile
1 5 10 15

Ile Pro Asp E%r Arg Asn Met Ile ggy GIn Gly Ala

<210> 5

<211> 18

<212> PRT

<213> Artificial Segquence

<220>
<223> gonngcting region derived from the human IgGlL transmembrane
omain

<400> 5

Glu Leu GIn-Leu Glu Glu Ser Cys Ala Glu Ala Gin Asp Gly Glu Leu
i 5 10 15

Asp Gly

<210> 6

<211> 26

<212> PRT

<213> Artificial sequence

<220> :

<223> Cytoplasmatic region derived from an human IgGl transmembrane
domain

<400> 6

&ys Trp Ile Phe Eer Ser val val Asp %gu Lys GIn Thr Ile Ite Pro

Asp Tyr Arg Asn Met ITe Gly Gln Gly Ala
20 25

<210> 7

<21l> 27

<212> PRT

<213> Artificial sequence
<220>

<223> polypeptide sequence of a Eutative transmembrane region derived
from a human IgGl transmembrane domain

<400> 7
&eu Trp Thr Thr é]e Thr tle phe Ile Thr Leu Phe Leu Leu Ser val

Cys Tyr Ser Ala Thr val Thr phe she Lys val
20 : 5 »
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