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WO 2004/ 009823 PCT/ EP2003/ 007946 Met hod of expressing
recorrbi nant protein in CHO cells The present invention

product gene ina CHOcell line as well as to
reconbi nant CHO host cells and to novel expression

vecior 5 constru The Chi nes er ovary cell
Me{%{mmwcw& PB?FeE‘}/g‘téﬁga dely used in
production of reconbinant protein. Apart fromlynphoid

cell lines such as hybridoma cell Iines, it is one of
The presdndinvestion tojasestoad hethipd fprieapressing b eccambinait proidueftgene in a

cHeL SRR ot e BB E BT Sl et atgn vector

con¥ir@ttds and are conparatively robust to netabolic
stresses whereas |ynphoid cells are nore difficult to
culture at an industrial scale. Gven considerable

t of roduct| on ortlance f. .
T ERinsfeRRE! Glact Rl TuRrlil EhspERESRACS villety used in
prodheidRas irédonibiftant phettiaeAp&t froml lyhiphoiirgdil lifes QERAS hibridbma cell
and bi oreactor design and operation are paraneters

lingshifds ars ofithatesv salleyRessadle vimg fos singrlp d ¢ highylensity
o LR . AR VRSP b
yieki rahd atd dongpaeativess®bes tometabolitisttessqriicetas lﬁnhl&md eclls are more

ncrenmental jncreases at t le ce l.evel
dlfivmlt torcuHes 2 fe indypial s3les ﬁawp@g?ﬁ%ﬁ&gwéﬂ ygfion, it s of
utn%ﬁgmnaﬁbf{o%éﬂnﬂiegtﬂe ﬁ[@éi‘ﬁéﬁcﬁﬁ&ﬁl&‘m Otéi?(l e Blofdhctor run. Choice

owm ng stationary phase gene ression at
of @dtuke nheahis'nt ¢omspasitionraad Fomnwtcu*fdeslgﬁ ahd op@é‘tuﬁOare phiagyefdrs that

US5, 8 scr.j bes met h of .enhan expr essi on
imACL KA A RS S R B DT PSR ARG EREE the
streq@kﬂ & tRAsGRRKRY RESHP B thR ?)%}ﬁé‘tbf @dnu%hﬁagfé&?{re@,men b P et

pronmoter. ELA 1s a rultifunction ranscri ption
prOfccan mﬂranm pishl. iegyeraentaloimcrsabds at fhl %ng&cerllelgwlatfﬂldranalﬁtt into

R R S

shoAviB¥ PEB&HIrP Phdse gaRPEgRéssdhat tanddmsirt ihprassic@nof ® 10
crucial for success of the co-expression approach in

cellsfder to achieve the ideal balance in between gene
transactivation whilst avoi ding any negative inpact on
cell cycle progression. As a disadvantage, apart from

US6:866{369 dedwpibesa aietiiodef phivmpingrexgtessiom Gof #h drepdye stsdngrhCMV

this . 30 _system bl cks part of the pratein synthe
proagﬁ%rdnpﬁ%@né NS CLeale waPT?XEfW%?‘Eé‘QYIE?ﬁ Eﬁét afein framyp weak
P B T R b T Bl o
regybation agd\hdsomils nfdepertdamgtmnscmmlonaIaNFiWRMgTarﬂ‘ﬂeme}smg\mnctmnal
d 004/,8109f823 PCT, /tEEIZ/QO?’/ 007946
omains metuning o expression to appropriate low level expression is crucial

for success of the co-expression approach in order to achieve the ideal balance in between

gene transactivation whilst avoiding any negative impact on cell cycle progression.
As a disadvantage, apart from careful choice of the promoter driving E1A expression, this
system blocks part of the protein synthesis capacity of the cell with E1A expression rather

than expressing the recombinant protein of interest.

WO 95/17516 describes use of the murine immunoglobulin gamma 2A locus for targetting
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2 an expression vector construct to a highly active

gene locus in lynphoid cells of the B-cell 1|ineage,
we2@4/0088ak] y used NSO nyel oma cells. NSO cel | SPCT/EP2003/007946
essentially are a tunor cell,line of nurine plasm or

B-cells. Only in B-cells, the chromatin harboring the
i mmunogl obulin loci is_ inits ful]y active, ape
an exprasaion yEetenFangireegto Aihighly aciivs genglocusmy 13/@8%1?1\%0@55 gfythe B-cell

Hneg%j 're\g widd[JIHR0a4® eioﬂlﬂeggm $OTd esrsi&&ﬁ R8N umor cell line of

sion’ construct's integrated into thos gene
mutimcplasnies 0B dieHa iy irnBeells ulkee ¢hyomhén patbodngthe iminunoglobulin
.hopo] ogous r.econbi natiqp, .th argetting. sequence .
locigp i t5 Bg aeties. open At gL Wi IR EpserponeLatgiyply of native
i §mbﬁﬁn ?P&B&‘éﬂ%? RE@nfinanf Expré@BRohstiudi gttt Bito those
sequence harboring a reconbi natorial hot spot; for
genhilgh. | evel 10 expr ession, the gamma 2A | ocus region

st _be a transcriptional active gengmic.regiqn, .
s § Hpevintte, SR0p fsinsana B ok RoPogagbstion: e tgetting
seqhiefe8 Rl RabbiRidiontRr mehirideYd@Bined bnlySnAPhifPHRGeqRincd bethe
present invention'to devise anothef expression system
ganfroa 2 @HErgepiing ssiqnensg hedbosing A reqoniiitaterid ot smgy; fahhigh level
al lows,.for enhanced expression froma. .standard 15 . .
exPESitr BF BRTR G HONS 58P Paa tahr Ryl ive gridmie preion,
limi'tﬁlgﬁtéreﬂ_fe'bﬁ\i'dﬁisfoﬂﬁéﬂl&%%%bﬁccﬁﬁmhﬂmm@ BicdEfyPes. _
expression vector for cells with a gene targetting
sequence having been originally devised for

. \ . : : AR ] .
T 95V BRI, PR Bipelionoiln orcrig
profeirgenpesssiofiabidtechablopm wihich dHogrs far didhadad\es pexfioe fsmanstandard
| evel s of green fluorescent protein (GFP), fromh
progpisiopdesording i HemespRigREIEPn, s lﬁélgg%ﬁe@yaﬁhlﬁw {?Yg G

e 10 s SR pRE UG 0L By CHT RN L BT RE e Ronpe having
beefi poginalliveyisafor bomalogoimGibmbioatdinein murineli®-cells. esence

of the 1gG 2A hot spot sequence in stably transfected

CHO KL cells. Fig. 3 Plasnmid map of hCW-ME

expression vector carrying 1gG 2A targetti ng sequence

30 According to the present invention, a DNA sequence
Poskible amlprdiments of the invention atsi shawn igthedigures. hahisrshpwams:

cell conprises a reconbi nant product gene and a

pronoter for expressing the reconbi nant product gene,
Fight el¢dtaRlexpressidieReR fé@%@én flabéséant pligdin CORPY fr6:8hCAM Wpromoter

2004/ 009823 PCT/ EP2003/ 007946 = 3 nuri ne i mmunogl obul i n

garnd IEAMVqsemoonin be greserce of the lebiydd Apkspet sepgses i transient

transfection of CHO-K1 cells

Fig. 2 Relative GFP expression levels from hCMV promoter and hCMV promoter in the
presence of the IgG 2A hot spot sequence in stably transfected CHO-K1 cells.

Fig. 3 Plasmid map of hCMV-MIE expression vector carrying IgG 2A targetting sequence
According to the present invention, a DNA sequence for expression of a recombinant gene

in a mammalian cell comprises a recombinant product gene and a promoter for expressing

the recombinant product gene, preferably a CMV promoter, and further comprises a
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variants thereof capable of enhancing expression from
the pronoter. According to the present invention,

WG a@h/0898ENA sequence i s useful expression vectPCT/EP2003/007946
construct for expression of ,reconmbi nant product gene
in CHO cells. 5 According to"the present invention,

t he net hod of expressing a _reconbi nant protein
mugispppmeaeelohdingammga ¢ lacusdiNAseslsgcs orHiegraets or sequence
‘ ¢ . i

verl R R5E Eipable o ol R0y HOR Bk pROMRG) Hohdhe o he

presert oentiomanth pDNAIsd¢qupnadie usefalngkptassivh erctoc cmptridtifog
the, nurine 1gG 2 A gene | gc or a DNA sequence

CXRr&TSiOR AL TeromtRgnt PF Wéﬁ?eﬂhéigggﬁhhich i s enhanci ng
activity of said pronoter, and b. harvesting the
product protein 15 A reconbi nant product gene

Aceardimgdo tig, present hwemticas @rtméthadeof ¢xpressmgtabrecqmltidant tprotein

rotein that . is sought to be expressed and harvested
corﬁ?ﬂ%??&ﬁ%%@ﬁt. It may be any protein of interest,
e.g. therapeutic proteins such as interleukins or

enzymes or subunits of nultimeric proteins such as
ant cwltidings G Of cel grapsiested Mithewofexpifission eedobiongnising a promoter

Ceatiditedt SER Pl divFetimotiool o2 FesPn arosideprorin and further
eXPESHFEn2 e RRRARG TR dhOBhIDNIO6E 2 PNIIB&REnGS)atiant or

In a further prefered enbodi ment of the present
i nvPMNA Gagmentdhereoioleich jir epbataing activity od seid @gometer. endh.

r r ef erabl the first or product protein is an
al%gtﬁ%glai%/m Eﬁeg%léfilﬁ% F%t Tant | body or a fragnent thereof,

nost preferably it is an |Inmmunoglobulin G (1gG
anti body. 25 The DNA sequence of the mnurine )
A reeprbingt pprducheensmsecrdingde the nrescusinyprftomiafhaggduct protein that
is s%%}ﬁ't&‘ Bl E%pr@&@!ti‘ aflfMdry&ated A R ARSIt ot Sy Ve aﬂg‘lﬁr@ﬁin%f interest,
genom c targetting sequence Tor generating stably
e.gl theapbutivgdteinsmpbloagintdrieekihs o1 cregmichat subtuaits 6f @hltimeric proteins

[ f.th ' B '
su ;E%ggﬁéﬂg‘%ﬁéﬁgm%a_@ﬁﬁ&gg ke ??tGP pEiagt e bk genetpey bipyds a
sigﬂ%l g\g}yﬁgcé @6’(@1{@ sddbed RS DBWihdsdNMioh 0P Mel dHRe ERSredsdd

chal n lIocus, probably due to cell- type specific
polepdpdide droht thehostrprpducencdlhadt o further prefergd amblodipent of the present

. chromatin structure. The referred nurin
it Rsgadist Praccth St el AT e ReBBls, he Gyrtsappduct
prokddy 8N Mibbdy off &Biker AAfbddieortatfbhdnt Abr&TAHER PRINBH it is an
in WO 95/17516. It is a 5.1 kb BamH genom c WO
Impooeplopde 3 (lRGh/easibelys/ 007946 4 fragment which
includes all of the coding region of nmurine I g gamm
2A except the nost

The DNA sequence of the murine immunoglobulin gamma 2A gene locus (IgG 2A) has
originally been devised in WO 95/17516 for use as a genomic targetting sequence for
generating stably recombinant lymphoid B-cell lines that show high expression of the
recombinant gene product. B lymphocytes or plasma cells normally express extremely high
levels of immunoglobulin RNA from the the Ig heavy chain locus, probably due to cell-
type specific enhancer/transcription factor activity and open chromatin structure. The
preferred murine immunoglobuline gamma 2A gene sequence of the present invention is

the same as the targetting sequence used in WO 95/17516. It is a 5.1 kb BamHI genomic
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5' part of the CHl exon (Yamawaki - Kataoka, Y. et al.,

Proc. Natl. Acad. Sci. U S A (1982) 79: 2623-2627;
whiado/009823 et al ., Mol ecul ar | nmunol ogy (1989) PCT/EP2003/007946

26: 819-826; Yamawaki - Kat aoka, Y. et al., Nucleic Acid

Research (1981) 9: 1365-1381). According to 5 the

present invention ﬁ1Er onption of site-directed

fragmoent Wbigbuscludesoatbofithe pashng eeginst ofirine g sapama 24 £558F thy most
, of t j noglobul i n . 2 e c I
5 RS (T RoRky Atk AR P A pRECNEN Reld 4% B
(198B01LN623-0625 SRS B 6t A1 Mplevular dmmunidgar(l 985 G681 8-826;
fragnment that is functional in or b%e f ggﬁagm Ng. ot
Yamawalitkstaol, Yppcuuduclgisbcid,Rspeadh (1981} Grh3bnd 381)- According to
ronpt.er _.oref -0 . .
e BSE BlShSARoL FR R o IR pAl o nor
relévhaiYr8p@ KPS AES ImMuhsplbilnqehinsa 2A sehesequemedigiaddhd by
the present invention. Such é?rx:ti onal ' variants & o
Acesndinalyasay sayendsasEantafsifilglidA BRASSETHRES BF Setiyiop fragment or
L foRsl i ingYeVsnbin
v A4 08 Ay PO PRIGIAEA s AT g it
proBGR, gergenprestiod frommnife proarater] pRGRablydfywe AbCHM Y promoter as set

over | appi.n fragnents or by . i.n 15 vivo.r .
forfheleyortou Gndss o s araneiean o e P BRI s lso
encéﬁgﬁésfe% QR0 ifveRGdd. onal sel ection in CHO cells.

(¢}

I'nstance, random nutagenesis can be achieved by |
SucH Myctibhalgy vatvets embmpays d.g/base ingertions Aeledensgs peint pagptions and

in Mller, J.,, Experinents in Nb i L g )
be egiegesh b ingtinds BT raBBra i 9t 287 5§ P AHELR) PR, remor-prone
pcRat ééﬁ@-'shﬁ@ﬂﬁl?%’ @érmed R -fea®denibl P of bvdappiag DNA fagmbsats or by in-

used. 20 Preterably, such variant sequence or s?%ggr{ldce

vivorragesm mutagengsiy c@fet@pteg'gl%lor?:% ,f@llcm/%q: R lél?ﬂ”;)’ trapsfpt
fm@ﬁ?{l@jé g{;]%qq%g%&-g@ gg%s? 9?ﬁi§1sfaﬂc%®ﬁ9hﬁﬁ&%§nésﬁ chf'8e achieved by

natural nuri
alkiy TP BérAR Wlsioh &\ aiathatidAs gedesctibedin. Mitler, Ji, Expaniments it
possible to insert a Sal '

1S i . | restriction site af the
Moleeuiaraiangtion Cold SPREaropr LpoatpRotIAL OropRlly, AR fa fhutator-
str%éo%?h%%@ fm A &)P) to provide a unique site
r I on t

ineart za I'n the nurine inmmunoglobulin
gamma 2A sequence; such sequence variant was

Pré&f&ia8iyD ahdhyvagigi ssgeenlco br segjiitoedaichi © at Easiridipandre preferably

targetting, but can as well enpl oyed i n the cqntext
75%, maseprefra e H0% hapatiegas in B nSeBieRitg0 dhe oot Sprechivt of the

13 i J?@%@ 9 &l 2nENRUR oY HREARS, it 1 pBbsible to
na@éal “and 1 E’Eflﬁg?%s éynt (relsi s. According 1topt he
infeftess I rdspieiohisiiaat the naterallymcomning St hsite presenpd? br/upstigam of

CHO cel I s. h a pronoter preferably. is a str .
meprigaeR wion 204PrBREHoRBEEre 1 b hBeatir i e b mering
'm%rﬁ.m b alA Llodhct RdHSafi¥n&SNiRant WaDsrigihglyatevised for
' a?gltohglt V\la) 20%2/ 009823 PCT/ EP2003/ 007946
site-specific recombination targetting, but can as well be employed in the context of the

present invention.

A ‘promoter’ is defined as a DNA sequence that directs RNA polymerase to bind to DNA
and intiates RNA synthesis. According to the present invention, it is a promoter that is
active in CHO cells. Such a promoter preferably is a strong promoter. A strong promoter is

one which causes mRNAs to be initated at high frequency equal to or higher than that of
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5 hCW core pronoter/enhancer fragnent (described in
US5168062) in CHO KI cells. Such pronoter may be a

W@ edoso09spe dependent strong pronoter, as are CPCEHEP1003/007946
US5589392, or preferably is a ubiquitously active
strong pronoter, nore preferably a constitutively

active viral pronoter such as e.g._earl nd t
L CNAY @m0t enhen S gEmen (dscmbed IS G306 B -§1 cells. Such
pronot er of e human ' ;
profbiet ey by AerL PRIty RN AL 15 abdtlihin 0155349392, o
prefgfagré% ghubfqlitousll akierent®nSpravherr, wioreipreferailpe cRosigutively active
ar co

ma Virus ong term nal repeat p ter (RS-LT
virahproengtersstich abé.g. darlyiand ﬂ%@pmmwﬁﬂﬁr%m\@’f“& Tmimediate early

defin the 2.1 k ' '
o5 by B OB A Bmh )
the {HYRIi§MAE kitavd ﬂ]ﬁ)ﬂﬂ%&@l@ iof ﬁlet;jev iSirlyple)Th?'uh @Mkte RovsBargpma Virus
construct 10 harboring the co t lrs [ I
long termanal tspeatipsomaies (REF%?&i %P@nig%fr%#\?ﬂy( MSE"}“" Egﬂ&%\g@l’mm"ter
a d A 5381 -323 997-Al
i L e T
or d fiM&NMnkaPpart Relo€ hafihg Eﬂ)rﬂuﬁma\cﬁvigy'rlﬂﬁle hCAAY Ipogreeter eonsHact
resent 1 nvention_ | acks, 1 he ul ator' S
harpasing thcomBlel et B EToR ol DE ooty 2 TS gene of
hCNIRE as sé{??rlaﬂlr ﬂ{ ]glﬁlﬁaffﬂ%qnﬁ? a pagichrRay g)f‘éfé&@éﬂ dribd¥ment of the

etrimen pronmoter activity in CHO cells and
preSdnt Biveldixs. f rom position -750 to position -1150
relative to the ME transcription start site (Meier
et al., 1996, Intervirology 39: 331-342, Regul ation of
PreRSAy b HBE 3 SmBRE biiploged R 18X pressdiiovbhtion ickathii‘motialator’
I'n transient transfection. Wthout the nodul ator ,
sequaregaden tROisheansapkanctiRyreen elthe promafer fhe sapdulayr

the | 2A hos o .S o ( ] ;
o) T e G A A DR OB Kl
strégéﬁég GoREFShitich L75@RSpEtion 1256 fdativean tesMBhtrarsctiptiorsgart site

y non-appliance of any selection pressur roa ..
(Myiecetal .,d5Phe Infenvirelogy O 2. Regplgtipn th@‘éls’oc‘ﬁnﬂ?dlate'eaﬂy
cells ariginati. . r joehbn 25; Rl B6di1a0r & ,
eer Gsgoroam el P G Sl ARh et SPAGRTR AGILAD: dsuence
theAKEndiBkeec BT i hredencesnttiicelpss 2k dogtesbbissethrnce ha@ogdigator

taken up the forewyDNA. Cells that express the
negagive otymodelos sB) AUOPIEE 1Y AP PEPIRERCS ALy e
integrated the transfected DNA into their genone yet

and tend to | ose the foreign DNA and to overgrow
A trirahaf eeisebtionlid charavtarised pypon-applisice ofyny selgction pregyure fora

the transi entl ransfected. cel e Th s :
VeRQPBE FUFFIR kst PP ehesliSBheipd Y ol alansion
traé&le#tﬁw 1E? pb&1RAREIE 6P RNHat BT Ilwinthiichitiare taken up and do

referably, a transient transfectant gg?cohragl ng tohtpe .

expresadteellnthehhavsmot tkemuyp the forriemNA.- (&lls thah g¥prpss the toreign

mai nt ai ned in cel I ' di
exprret paes Poiiy R Y Gt BeTRapRegs B S TugRichWenome
yet and tend to lose the foreign DNA and to overgrow transfected cells in the population

upon culture of the transiently transfected cell pool. Therefore expression is strongest in
the period immediately following transfection and decreases with time. Preferably, a
transient transfectant according to the present invention is understood as a cell that is
maintained in cell culture in the absence of selection pressure up to a time of 90 hours post

transfection.
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WD 2004/ 009823 PCT/ EP2003/ 007946 6 Preferably, a
transfected CHO host cell according to the present

WO pwebdse is a stably transfected host cel |, PETYEP2003/007946
particular in conbination with a hCWw pronoter as set
forth above. Stable transfecCtion neans that newy
i ntroduced foreign DNA is becomng 5 incorporated into
genom ¢ DNA, usually by random non-honol ogous

nmbi nat
erokf SRS PP S e S50 (R EShCEBRRAE Bety
trarﬁﬁ*)éteﬁ%h‘ﬂ delll I padSculdtfin V@Iﬁbﬁlﬁtl@ﬁﬁ}ﬂh@dﬁl\nﬁrﬂremm as set forth
directly related to expression of the

abope.difahle trgmfgchoglmwng thap n@wlyﬁa@q)@qeé ﬁor@@g@%ﬁé%&wmmg

o LA SIS FAE R PTG I A3 o

eveh@aficaBabt a KctokGegidnt€rseile parsfestiof atdoeding pr s prasant invention
vector into the genone. Likew se,

may: eﬂsuk, injostof vestasseaepes BatRehd wqgn@%@fté fe%l')fr%gmﬁ?fi gfgﬂot
rect 1élﬁ?t pqrf)é{ CIY ger{e 1&&111 ke '@%@&tenﬁ%ﬂ?’ ahB B rSooftrol ﬂ%glons rendered

e expression vector of
supeffURDS Lpsh gonanid intégnalorp Aotu:lansfecg:drimsmﬂdxas miegrat@d abteag part or

sui t abl t d the hat
it AFeRf T TRESHRORI 1150 TrEBgn: Ekeers GaBaeTpBt CHO
cell%?{ul[hsﬁv éle meﬂ‘%rﬂerﬁg glﬁ/ Glse@p %stl@ vEA- sewtensles

er trans ection fragne ed DNA is described e.g.
equival i SOthE 3htialldemdngs pfthes expiressidmaecton oif the pprtion, namely the

integrati sS.ris
prodigins bitersrta e ool Bt gt PeAl srppnee. i
COI‘H%lHéH £ O HOAREONBEsuch t@h@e@c@dl h@st cdi. $n V1$'o aSSél’fIIﬂy sefinitional
present neani ng of “stable'. Upon random genomi
DN Asayeimies efientransfestion affragraensed DB isdessriber 6-2n e V) o/53046. 1

R b T Bl S0
prefduré B geRS ORpli fidition PoQiduble rmhﬁﬂe&lhfbmcﬁuni&s &f €HEX cellsaEhis is

not been observed nor could it have been anti.cj
compasedhn ﬁhﬂ wewosmganeg phsiely | Heen 1apd %tgapcgnmpqeglgtlon of the

exﬁé%@o&v ?%%tﬂetr}ﬁéééﬂf gﬁr gg&%%ﬂboﬂﬁ/ 6eh Q¥ th&lakgetting sequence

ere targetting sequence serve
enl§edb €8 proinotdr | ﬁﬁ[\é’@istér b)k}ﬁes‘s[oemfe]m:mcmhbhaxytpryqlmt prqﬁgn Such effect

h |
hag G PeoROV GBS BRSO 0S Fve Rk %ﬁs 8% pph haSEReRiO¥G targetting

in R%?é f?mnhl-? % &Wlﬁié@‘iﬁdih&ﬁg %llaﬁnéc‘ﬁﬂiﬁgh@@]&ﬂar&llgﬁﬁﬁ)ﬁh&e the IgG

I'n an open, active'state in suitably
2A wf@&tngesdq@ncei;dr%d sméfsiy to Ewm@qstélc cquu@@v @if bighgyiglding

ned, herei n .as nces t >
oo 48t IAGTOHS SRGE PRCEG Pab i P cato B EreeBithdaltal ot spor”
AsBRRI RS 2the chR N A thd iahurip@dHulind Gedontie r&fidels in an open, hlghly
transfection wth vector. An appropriately constructed

amwwpﬁﬁsslﬂnwbb@@mﬁﬁ@thEHlm@&alIy contain: at |east one
expressabl e marker selectable in animal cells, a
limted nunber of useful restriction sites for

‘Ekpesidd RiRtdd’ drd@efnadmessh anDbidssegtitreef that ateeequired for
transcription and the translation of their mRNAs in an appropriate mammalian host cell
line after transfection with vector. An appropriately constructed expression vector should
usually contain: at least one expressable marker selectable in animal cells, a limited
number of useful restriction sites for insertion of the expression cassette for the

recombinant product gene under control of an upstream promoter region. Where used in
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reconbi nant product gene under control of an upstream

pronoter region. Wiere used in W 2004/009823
wEOABRPRAD3/ 007946 7 particul ar for transi ent PEPEBORD07946

expression only, it may further conprise an origin of

replication such as origin of Eppstein Barr Virus

(EBV) or SV40 virus for autononpus ) . .
particapkr faxatansiehiéqrisnmnal lexpressier prlpicis My fetihes cowiprise Fofigin of

e s RGP VPRS0 TGk gopomons

replidaf@EpiHiAalmhASERAICE in BMNArPotfd lagmedils Suemap bp dswdidgf a selectable
nuc eaII? targetting sequences qQr are speci

marbgit ERprzetiorf wctors Ateet: g biigwe i imitaddnslingay Bo fraggenisINA

ani mal viruses or ' . | i .
o S P RS Sl it o
inteMRiKE wiGa PR NoreriaL ) dnsnet Firases o hyithile plastoidsthet can be

(tk), dihydrofol ate reductase (DHFR) or gl utan ne h
shuslpriehé pensiicqda) basigria. by dsleetion RarkehgPplgFmpIOyed such as

enpodi.nent. .. .a i i
thy By BR L0 ( BLE BRI RS AR ISAL T Aol Giathcfase (GS) may
be @¥@NASSreRrred cmbbdiemntianarpressablei@tiyel éatiommark¢rasgmployed

epbor e 3582 L B ey o eloms
cellé )%mglg glsgljr&érnmg%?hﬁgas@ F%r%! as-an Jaﬁﬁ)(ﬁ’ﬁaﬂe gbrettayielmarker,

P on o I Ssue bitor = of netalloproteinases .
Bid/TecBholbgs €0:Ha9m 76y C@kattyet $IGHOPO.ddigh deveb exmyessiont aftissie inhibitor

synt hetase gene.a j ficatyon Kk Q Tec I i’
ot Ll Gapimses S LR b oo i) R Rl ot
gere FiTRati A BiGTECIRl1 3 8: i662U687). L The GSadyeeent Bront o€ only two

production of therapeutic proteins. In _conparison to
systeines thattayeloffantiatlar impgtien r {hpmrpluct g pEtherapgicggoteins. In

system of fer.s .a rge . t.i [A
coglb RSB S B GPI08. A Rt o o
tim@faﬁ_@eldhtzgg% dtuglhg @%%dloérhél{ﬂﬂebe&lsé highiseprotuctive eell tines ¢aniodten be
avol di n e nee

or nmultiple rounds. of selectign .i .
crenti e italgranfess s AR ORISR RFeR b RIgHle Suinds f rlection
. ent _in qrder ' . £ 198 2616
in @ Bfsoncd 4 Rasht DROEUBOREIRCR P AR LD e tne
ampfifiéfeaTBtvaNEt al.an9I) Peocess deselogmehiefog thetpaadusgion of recombinant

t het GS t t hnol 9:;.231-2
antg%)glgps\%si?l;gbé glggwsi%% s;r}r{]]éqt% ég‘x&s gysgq%e,%t%%ot ¢ iocgg(?% 1-% 6). It
gods RS ls@fsi | %ﬁaﬂ{ﬁu{iveﬁ&{t lt(S X BLBAS t@RscAbtibi Bnit F¥lekBresg6mMeS the

an expre cou use a mgnoc[stronl_c
magiep eens ian expassiet tret butld usecr mphecistysmiscrrpresgion sagsatic poth for the

mar ker gene b | oying e.qg. interpal ,ri . .
et S B b e Sy SRR B S s
ro%ﬁégﬁembplBy&i%Sh%&M% verdy,iinghek Rathothayhgtthanhe hotgBogG 2 A

equence of the present invention and the .
seqepceesithe prese sextention and th @queé.ﬂ%@asmﬁ@tf@; the product protein
conpri sin r oyyot er I : ;
coF GERNE BB REIR el e B ST re RS WEnEhRifoh a single
ex¥REGEH vedidieihg i Scanctie W] ssetitd crasephet antraeyientat ectors or

co-transfected vectors or DNA fragnments which may .

DNAé‘mgn@ntsmIgdpg@qubq q]mggqasgp@ély tegra Iﬁ]@pél’ngle, concatemeric

. con{:at eneric
integration site:

A further object of the present invention are CHO host cells transfected with the DNA

sequences of the present invention. Further objects are a method for transfection of such
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30 integration site. A further object of the present

i nvention are CHO host cells transfected with the DNA
wGeeguemses of the present invention. Further oP{EEPH03/007946

are a nethod for transfection of such WO 2004/ 009823

PCT/ EP2003/ 007946 8 host cefls and a nethod for

expression of the reconbi nant product gene in such
hosheeils andh InwthodTfoe exprpssiomanfitbnreoambinast PAHCE g8nsracuch Bost cells.

referre nment s th of
The Rl A R e ety S P i RE Gh e
spe&ﬁbaﬁ;n%f%e o eniRITee R hkdmseetntalllaneselﬂmha objectsefitind preisent
that a host cell transfected w E?H Dl}ﬁ%g guence or £
inversionolt i 18 notest tbﬁfeaslé(ﬁf calkiganstsotsd ish 15 LINA SEREpF eigector o
the %feﬁgne[ 1n‘%ﬁl)}0{1 }satn%fe étxleﬁ las %%]1?1? Ia¥rah§1@ﬁ'tﬁ’ &C§t§cqy e@hdfected cell line.

T'on technPque such as those
AnMEhhstédtiontedhiqud Suet s, th@segvelhkmﬁmmhamt,cmg aBzctoporation, Ca-

phosphat e precgﬁétatl on, dext transf ct| 0
phakplpt pReeiPiAIon S bl deRpinS ST tio LAPREH S E° BPEBYR]
acc?LHi\{%ntté):}ﬁe? g%efferﬁ R @ﬁé’-'é aﬁpfoﬁflat@ G % gﬂell? A8t c@ﬁ lt}l'pet ype.

hos e can any chi nese
hanster ovary (CHO cell line (Puck et al. 1958, J.

sl bl bR b B .

489586 AR it&aN tho R RH Ufdferd kP E@isitapable of growth in
195§U| teé’{’ﬂre ce ?)é@l gegs ?can be eog CHO Kl (ATCCIE:CL 61

culfuirOupt @dressitg@ dog4ad protd Rtombinantrrodigt proteipcSwtable cell lines

I i ne DUK- P 7
candroe AR LA BEREGI 315 G pisps T T Ry he dnf-
CHEY & mﬁe BK2BA hadsih &HO, PRIASST7, 1980, mmnom)ahunwxan
gene oci are inactive and the chromatl nis the
(Simonsence ok SPYAP SOk A9 2675-2420 da (FHQreslls Tlpmgnmurgqg;ip H% gene
const r uct at e
ook GRS b B g Ao IR g2l o
any’ %&Ie%ﬁstﬂlé@ 1ﬂt6§[r§tB@ s theGinfivgoglohilmedbcicbulinmitigive risalte hgh—level
would itself conprise flankipg |ocus, control

exwre@mm‘ rprakicanigraperiuag b SericHrl ehprgin BelFsspwould
des of
RS D SRRyt o o oo

side§bf BB eﬁlﬁi’eﬁsmﬂé‘as&fttel Furt}&h,amnmnnglobehnﬂoggne@ﬁqmg@n@@l in
anongst  speci es, hanst er

pacaiRg einen BATRAREeF b eHERES IO HRFTOGE BRP R Fisgies o2
fro%{ ?xougé%rh Eﬁf‘e? ' T‘% }ﬁ'ﬁﬁilofek §15é&ﬁlaﬁ&§ ¢l eaterdmefaiskbblife loci are

've 1n only. The nurine 1gG 2A seguence of
bot}f@eaw&&hﬂssum v;motﬁcmmdeshmdd besctiperia Eesgllscandy. dheimirmadeG 2A

cells so in the 25 absence of natur
SeqUERER BB{HS?IHIén p fUhances genc gx rlg%sll(%lg lﬂr@II{O cells also in the

| ab&ﬁle&- of &g%dﬂurar ﬁﬁﬂﬁ%%&iuﬁn@ prbinterfthdt is givi et tb gﬂl lm:gﬂy

al n. f er abl t | gG 2A sequence of presen
e doding fr dempletﬁ I8 hegen chsin mf@fabbsama&% edpence of the

he, .nurine. I
B RSB LELSEL 0 ST i 1 3eKing
sedjlicds bRGitipRoweld gehexpression in CHO cells upon transient transfection of CHO

cells with expression vectors according to the present invention (Fig. 1); such transient

expression is a further preferred embodiment of a method according to the present
invention. In transient expression assays which are commonly taking place about 20-50
hours post transfection, the transfected vectors are maintained as episomal elements and

are not yet integrated into the genome.
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cells with expression vectors according to the present
invention (Fig. 1); such transient 30 expression is a

W0 cooitless2pr ef erred enbodi ment of a nethod accordi/EB2008007946
the present invention. In Qfan5|ent expr essi on assays
whi ch are commonly taking place about 20-50 hours
post transfection, the transfected vectors are
mai nt ai ned as eplsonal el enents and are not yet

Suit ip]a%-}er%rglat 5 / t Q1 ht‘ﬁgg%ﬁ)o n%m%aﬁ%?lg/hg%sgﬁgu ell—known in the art, as

desdi%'é@ alersfaena mhﬁsmc@ aidaniplasesf sandardeskel] cmammadm fohe
as described in US 5633162 f nce. 1 11
lab@xtarypﬂlask oa;ﬂoxg damsdtregll @gltlpre and Peing aggg?(gtof ¢ needs of particular ce

typegggeg{oggﬁ)r cg O%er alrlg lfﬂé 1ﬁﬁé gRl]ﬁl?ﬁ)t 1948 ndduR @Vidgte, G.,

par |cu ypes are
Theﬁ%ﬁrn'a[‘éifjtﬁé‘ %@nerfé@ﬁ Wdhcaﬂ’@[sé@cmﬂnr 1%1 pl51§tfi 19ﬁ7§; I¢- RPMe}hum

(Leltiei s chaobmat. ) i Egbae. (9o TP 1663 DWbchss hititind
Eag] efl’se {nt_% ) t@l}ﬁb@gg&tgﬂe s mﬁ@ﬁ%l %ntlglfmé&igfne@mMyalalﬂ@ F17Z3

s nodi agesrredlum(Dl\/El\/p
mecﬁ@xﬁ'(ﬂaﬁl K, 6 4p/Pre&s Natit Aeadd. SedB;.nvﬁS(Sl\fEWﬁ)—mﬁs@wegznodlﬁed

DMEM Iapbim) i E AT 0 1B (RSO IRV erhgice T P02 £
19@ %ml{%aantc% %@aﬁﬁ% ;gg%}; ?fw n{eapal Jvéve @% diABONREned f@l CHOJ:ell

or instance,
cultudd) O@herEﬂ.éHml;ﬂhcmllmd@tscb@dCHOloplld:gbprgmdcfsgn @1@]@}’@& 791. It

i KGOVR i S TR 6 R BpPIApE YVt Al GG (PR, also

all%&' ¢aiCalfisufufn P‘@@g@h&ﬁ&eﬁﬁoﬁdﬁ@ Eimnabshuséd df afpethbra of hormones
ovi ne serum also called fetal calf serum.F

and drewiltafattors. mhoww cwlgnre ofmemmalias selscis newaéaymaerpﬁ%f}eaOI%faﬂon
15.an f
we@m ed it Seienyt 109%)8%%0']( gﬁ& &%ﬁa}l%u?ﬁ r%:g)gslglece} ?xgﬁ%t&ﬂ €20h R. Ian
Fre¥fidy! c%&%m@aﬂmm&mumm@n mthtamtdmmyamsmam anen. it
Is covered in detail e.g. in R lan Fresney, Culture
of Ani mal cel I s, a manual, 4th edition,

Pre\é%al?léiﬁ %’l@) F%lture nfe(ag.l?% acch fcﬁlfl foathé %resEIHQn%Itlbn e dvdideot fetal

I'ng e pres vention is devoid of

calf Qdrah éﬁ@s @R FB Sy enhioh (HeGSs Mng:ﬁﬁ)nﬁd {seiuph-frele Fells imseryg-free
ternme serumfree', Cells in.serumfr

megireeeriera}lyTeqirs slisnd e PSP ATo T 1o optina

QU By nobi-pepsitie chidlat t
gm%ﬁfll eas{fglggﬁq%y %gsgféalgglg};?ﬁu&tsg? béf n%on-@gﬁt i de rigEmgents or

sidefophariel Bgrhagerupslone as destsbeshinoVOIEXI205 lmqr@?ﬁ@ql livels gka
descri bed in,

592 or _incre
SO g ARSI B OB, BRI SREL O pi 3t e alvitamyin C.
MERL P20 RreSdtfelbr Aford bf SkHRC. gr&ﬁthl‘fbﬁbrsqenbﬂlpﬂlsmg&comblnant
require one or nore of Sf/nthetlc growt h

po{qurm*eS)s inejudieg o ghépidaima @@Wpﬁﬂﬁw fesT), f{hﬁ‘&hlﬂﬁﬂ eFRyvth fagtor
(Févg)zf [Tahlig%gf %t:ﬂﬁ%cﬁ r‘é? E%éFI fIGﬁfI? k%ltcaséthgf a‘éfés@s of factors

growth factors
wHidtJahy bé deksary &ictude: lﬂoblﬁglaﬁdlﬁsi seasmit efmidnmhag protelns (e.g.

ceruloplasmin, high and low density lipoproteins, bovine serum albumin (BSA)),

hormones, including steroid-hormones, and fatty acids. Polypeptide factor testing is best
done in a stepwise fashion testing new polypeptide factors in the presence of those found
to be growth stimulatory. Those growth factors are synthetic or recombinant. There a

several methodological approaches well-known in animal cell culture, an exemplary being
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whi ch may be necessary include: prostagl andins,

transport and binding proteins (e.g. ceruloplasmn,
wh@h/oeasd3 | ow density |ipoproteins, bovine serPOT/EP2003/007946

al bum n (BSA)), 30 hornones, {jhncl udi ng

steroi d- hornones, and fatty acids. Pol ypeptide factor

testing .is. hest ne.in a stepw se fashion testin )
defieribegdn y&efaﬁ?wgf $e Bl sio g Qhaln sditions Whiss ihercalipail

subRvOS PEONLR sﬁ;v{.dg}‘lf%ﬁ-g d¥ys éﬁl;é‘?%n%P%ﬁ s%ﬂlﬁﬁ-gﬁﬁaléﬁ&lted culture

synthetic or rec I nant”. There a severa

. medduobohosticel kypepphisacitdsasiel parkanfimatiomoBimbedimalehsity. Once the

| , | bei WD 2004/ Q0982 ] .
onfitie) Bt sty G48c 07 b R SR IPROR R g (gpgulusdensity
red.lwlﬂ%eltdi Bt sV RAL Will dRral 3 B Hﬁ?@ Bfe?&?&ﬁen‘é‘&%ﬁﬁeﬁtb&e%@ﬁ kSiture

A1 survive and/or grow slowy for 3-6 days after
mediamd$ protéindree sthatuisfrse ppthextdetalsgrurn lapds irslivideal ippoteinignowth factor
st cell es, .this is at .l.ea in part a function
suBpiemsh S ar atReRBRLSE gichs 2 R lrenstafhor nonel or owt h
factor/ pol ypeptide supplenment is found, the inoculum

density 5 required for survival will decrease. In a
A poysiblp pabedimsdt elmmnsdanatiett of the presentlinvantipnrnameleenniession and
in- .t iis. f both ,of fetal ser and
o3t e Sl R P B By s s
e. 10 he industiahfed HatcBitadrbacian Cohveitivhlr dowhstréarp @eseb i may then
enbQdi nent of one nethod of the present_invention,

berpriied, Corpraventen aghudensity, grayeh culipremprsdivie dianist heaameployed. Such
hiE QR R Thdia L LAY BRIt At Bl oBH &% amino
achispereagyt murceCoumhenstgluwosd indthewesige @irenpbove Sisirganidrealts, vitamins,

t he be lied. Consequently, a high-density growth |
tracg, P{;Hwatsr@jgﬁ%aﬁ AOTEBI GO BRI uatly Egrentt dnakiomgerigations in
th&hphbioB g&r@eﬁ BOAUSUBE wn%cl%ea&éseamﬂéiﬁéoﬁ\ésganding nucleotides,

nutrients such as all amno acids, energy sources
angogidants sgdhuasddatathionel(eedueet e Vighmane G hod/ethei connanits such as

.. salts, vitamns, 15 trace el enent efined as. .
iR LR e ARG Bhiateai Y chp i SFlipid precursors, e
ch6RRE & ThbAtd]l A fighentifEmBdiGMORDI BY erdrRASEI mBst ok 81 of tHehie

four nucl eosides or their correspondi ng nucl eoti des,

compriads, gachwil, sxespt & g inprgehicoals based ao ediich e psmplagty®f the

o BT FURANGIN 5 BAE, P R A BETRARD i e

thd afptedmpiitisnied s@hdard nedia as@af bk Mecudred iffoms GB2RS51 249 in comparison
,higg-densi ty mediumwi |l be enriched in nost or all of

withhBBMIZ64R dripistatis 2 highadspsity culgse apndivme pcqording fothg Rrmsent

. . . ! . r .

o388 P00 B D BRI SLah 5 Fpopige

extdzs ¥ 75 niy/Ipfuitnreanedinh sPieferatily f inedhjuntidon with éhegfeaeral amino acid
nmenti oned standard nedia as can be incyrred from

reqyiEspeat, fgg‘famﬂf‘c Asgawgmarwn@wf% 1/l pross wieigsaty of 2 ¢/

of BidhL Gs AR BRIy mekulnt! T8 tHERDH I SEH0 HetsBg iﬁ&énﬁltiﬁ,aﬂr?fglﬁg&{bﬁty cell

invention is balancedly fortified in that al
cubigiieds defidps afpopulatigmeivpimalecedls baving Ednmxady s dehsiBof viable
ce]{f%étl adi%lgf (Srlrig gﬁng?e%% gglqsg:%ﬁg/%rl,ap%%fabll}p of al Wagdf’ grt in 2Rcess toP 106

cells/ml, and which population has been continously grown from a single cell or inoculum

of lower viable cell density in a cell culture medium in a constant or increasing culture

volume.
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requi renment, G utam ne and/or Asparagi ne are in excess

of 1 g/l, nore preferably of 2 g/1 of high-density
weooos2iredi um I n the context of the presentPCI/EP2003/007946

invention, high-density cell,, culture is defined as a

popul ation of animal cells hla}w ng tenporarily a

density of viable <cells of at |least or .in excess, of

In alfpBhergreteted qmlpn@ngmaﬁ;qeiecbbatglp cpligis is peuliuse gysteaa whepein at least
106 30 1§|pl 3@%%?%? ?’5 ﬁveﬁp O&l%fyljnﬂ'}ol ﬂishﬁ't%fe?ﬁﬁ? g r%cme is fed to

sIngl e ceI i hocu

the |c@l‘l\’€lﬁltd&fb ablsscEBed indeB3231249 ﬂ)rarnznﬁia[ngCthélt dorecemeationnn ithe
a constant or increasing culture. vol une.

medi004/2pan $2en PEIYaHEEDEEPe0 PoRGsirgton by %peﬁwe%lggai More preferably,
the E{ﬁ%tcfﬁgzlﬂ enbod mg%ré%l%?&e OF gev@?&l gle‘} WUl SidSis@ombined with

utam ne, optionally
fee&\l‘ng Rne Bﬁm@ie &%Y@f Surces gedh arghmbsatn s celp cetfue abdeyscrlbed in EP-

cine, is fed to the cell culture as ? bed
51@@@1 if (gpuq],}gpmlggeﬁ@t 2378Y hoyts ﬁ‘gt@ﬁf tart o g‘ﬁ urieh]g)r 1nstance it
e
is UBV%gE %dawﬁeé%%r A pr ebé(i]g d%é‘&%%b&ﬁrl@ Bél[s%l Qs well

earaefee er ably, the
kn@iminait Be tiedn opturehalingl eils, glut&mn@bes[s (Mthe}mmehd 1984,

Glifeminelsstssn aRmE oo CarmoRy e SgERPol i GrERfCels cd M
Moggzﬁ)z Eiégg&nPféssEﬁ'erg‘g&ksﬁg 141508 Bfhybecoras ah int }f)drﬁint sk @Oof energy

ours a rt of "thé culture;
duimysgrantiephdst. Thestotad gfutdmine and/ax asparagthe\ibesk ferayubstitpqreof

OS50S S s ReRaV a0 98 bl 12914120

usu X‘fﬁ Ay BbR 0.4 @f@m tfedbly frd888t0 2@ per 1 culture volume;
tam nolysis in aninma

cells,in: Carboh drate
othbbamhml dciginthat canbe present dmfhedeedare fipny 10 q\igqﬂgaa totg faed pgr litre

of gLHEIII‘% dn B?I‘t]gH%F égycﬁ)l Ullygﬁ%ie ]ag? Wi \}#B‘yalﬁlgcﬁgﬁxfﬂﬂe MEF&QQ bre usually

fedHt Wi RBoamd bPht 1880 AF@E 200 1he agicc(rﬁparemohht othet amimocfcids. The
gl utam ne by asparagi ne, see_ Kurano,

feed. cagbgtaé@qdrﬁﬂ sboyaddifionaras somfjonusly Hh@tpsmf?ﬁdp ety g‘?ng&ed 1s
aln&ctﬁ? %1? l?#e&p%i gﬁf) t}&e bhibYeRlEr, #hods fvﬁﬁ’l@htlsagfﬁlg%hﬁ tiREFH s

am no acids that ctan
caﬂ@ﬁﬂ@%htrblled deirfeefed-batch cﬁltwamdlﬁlm a0bidBActor attfmtaqolprmuely

Phﬁ??élplﬁilcaléﬂeﬂ Qg{lm% otr grggxfeg& ge ¥ aclfqli gBJ& gté Cslg gg bﬂﬁ%‘a\%h glucose
is \Es%g afhn Eh&g§ %?1 tt&ap%u%e Ifé;‘e@% udRflytfion? 06 MY paferably from 3

npar e er am no acids. The feed can be
to e@m ) mmﬁﬂmmmm pert fepgn whxsmmfﬁnymp aeifle dhy sed preferably

R Leh 05 B R S A e
préBrabBY Shdpl fo¥d 600HoNiRS {sRBribirddngiti ﬁﬁ)plh’iﬁ@lthtrbnldf Ietlﬁhd)lamme

In a bioreactor at an a&?rom mat ely physi ol ogi cal
es@ptlalftgaas de@crlbedgn\ﬂrﬁﬁ(&’éﬂ lin partisylapdaronkination W e@)‘Pg

When COS e c Smount
elelgpise eee SuTr ST e Th ptiif SheT gGSREkR S Rnlcplimounts
of lelitfhihe Wifl B r8diafel ap@bmbarbd € @ﬁoﬁ-kﬁfs eprdssive sysipmisince

Tgromlnclusmn of _am no amg fedpreferalg .
accumulation of excessive glutamine in addition to the endogenously produced would give
rise to ammonia production and concomittant toxicity. For GS, glutamine in the medium or
feed is mostly substituted by its equivalents and/or precursors, that is asparagine and/or

glutamate.
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conprises a | ow amount of choline in the range of 5 to
20 ng per litre of culture. Moire 25 preferably, such
wo e@d/oafs2x hol i ne i s conmbi ned with suppl enent at POIYEPR$003/007946
et hanol am ne essentially as,gescribed in US 6048728,
in particular in conmbinationwth feeding gl utam ne.
It goes without saying that upon use of the GS-narker

system |ower anmobunts of glutamne will be required
. dt - i . { ' :
1153 S apr oo SRR HEPER AR SRS B SR R Reressign yector

coipHEaL AOadt ¥ (AfsDOtmeetiptlow hviitdby € prdducti gede, tgdviagaia tosproduct
producti on and concomttant toxicit

: na ! y. .[For G5,
proj¢ipmupcm AEDIESsiara ahedi eath ard Whish drapscriphen it & pder thgicaptrol of

i T AL hBE PR Tk o econd

tral¥efip bR QI8 LOApAHNe a ERitdrhink Symethétaset (GES) mdrketepaandsuth a product
obj ect of the {)r esent _invention o devise an . )
gensy BF 8 Qfintgrsst GO0 abitpravaiertgmagd. camiy o8 gy ppayoglobulin coding
it ; ) ; L ) Lo
sodg 5o} DBl Wihetds@im BB ERA K onf SREMAKI S Th fine
seqtieh@d) bt litensturhbgdne sequente drsa vardhat theteef. cltietabove défiritianset

PO ARATpf 55 JR bR Sy pr st Begme i breffied ranges of
sec%%gﬁ{ ﬁ(ﬁﬁ&g%ﬁgéféfaﬁm, R GY Ml 238e {sGRhafBalifl G8eRfker gene or

a pro gerie, or gene of interest (GJ) as it )
deriead thereb® Suemtisinghy; sheh expgessian vieotoualbyyofon mugh bighiengansfection

rat%sﬁ o Car%ég?ﬁi&ll gﬁ‘?ﬁ@&%&%ﬁ% gl]%tﬁsges. g.saélnaﬁ%gﬁeggigrel ggctﬁl)xis ingwr}}‘lch the first
traRRkiptieh ubR 'ﬁ@rb%ﬁﬁ% 2GRNSO bf Mhtetest idudet baTtRDbS thEMENV @re@moter.
definitions of 10 “functional variant' as set forth

Thistdespiteiihpifgct Haat én GHOells, transetiptiongl ackizity pbthe eV promoter is
f .
ol SR HCSY ARl 500 o onspon

higheefReiboliSlap rbdicBgdlynal Stk ivab ¥psiesaistietiveatailtingd indwser
for much higher transfection rates upon ,tragl%f ection

numkersiad teeseanth a gols cHeg can RO HoESHiRhinge OPYLous anner with
L S S e s

adldrbedy dffsgingerowth dfamnsfebantsi ind@dOtedinding is the very opposite of any
transcri pt k;ﬂ{gal activity of the nCW pronoter is nuch

exh"rcéjfﬁ’é\n(’cfﬁa? CHECTBR- hCW promoter; usually it is

Fupggﬂ d@qyé;cgs 5&6§di#§fb&h& g&‘é’é{t %{ehﬁ@n are AR hoSEde A8 qh prticular CHO

uces clonal UTVJ va upon.transf ectl on, .
cellg snahsfected imith|soolean expoersionyecipr whichskcelor garnt ke maintaiged

the effect can.not be cotrelated in an_ obvi.ou er
epiRPRTY PhEAHRARY tieSEd b &R Y §roBrusF Batityeton method
LiRSvAL& itRn SO @SSRmimdl kelld, 3t paticiesSHO aelid Owilldlnes emyre gene
affecting growh of transfectants. |Indeed, the findin
fragmentsegiviag yise ppvee tosfunetionalequivalents ak the frapseriptign ppitssef the
rson.  Furt | 8 CeQridi
PR U DT NP0 B A RSt s
Preferably, said host cells are stably transfected cells, meaning that the first and second

transcription unit are chromosomally integrated.

A further object is the use of mCMYV promoter to enhance transfection rate in CHO cells,
preferably when using an expression vector comprising at least a first transcription unit for

a product gene which first unit is giving rise to product protein upon expression in a host
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cells, transfected with such an expression vector

whi ch vector can be nmintained episomally or can be
wat@blogeseht egrated in the genone and a respect POFEP2003/007946

transfection nmethod. 25 Likewi,se, transfection of '

animal cells, in particular cells, with two or

nore gene_ fragments giving rise in-vivo to functiona
celqnid wdli@dnkisst wanserptien wxkis fiuhdrandenthe somdfol phithe mousgent

j the j | is wi.thin the definition of
CHBEEN FrutrGbet REEMY erdrboth bl Skl Afgeia
trap@rigiodn@itdottdhiving aafteh et nbRldss (GIpaRikeg géleatit ltnaf also be

first and second transcrijiption unit are_chronosonally
passibledge sewfectdis farst and wepndeyrsessiondornreon ditfersht wegtars, or as
. . - i te I | s .
is BRI BE Rl AT RR6S L FORIEE) LRI Gt S Rsfidt ol g possivi
toatansfeast CHOf detl shat tig @lready irdtolnthinant for ah@exprasses OSUeith a first

gene which first unit is giving rise to product )
transeRtion upHdrrhoxine saGMn Agsordingtorthepyresend anvsotem denhancing
R aar o toncin by S dpRAhGrale hihe presuog of e mCMV
promutee andOytppessppal vevior accopdingnod tie peesehMnimtion twith) the aaflsfection

further conprising a secqnd ranscrj ption unit,
rale S PRI TIoR gﬁﬁtw@&mﬂhﬁ%@e{ ésﬁﬂ%ﬁmﬁ?ec@@ﬁ@nd pell culture
coliBitioRt SR ePehaiif SR Qip?esﬁféntv%@t@f,;tﬁé:ﬁldm é)%({)l%?ttgr ﬂ%qbstitutgd to the

second expression borne on different v , Or as
hGMyHarseitrgn kehdncerypremoter lsandsonct asgldfimdd ini B &6S58 759 and as set forth

expressi o its. Eurther,.it ma e i.b] e
o € PBRER BRI Mooy ot rersert inyenie 185 AT SriptroaErmgpmoter
coBftelice B £5568 idetivl phoduict gdn®! servdsaR 9 GlanBid ¥ dbrnining the

har boring nCW. According to the present invention,
claimef gHeqt od enhanged trarsfgcsion rates Preferabilst use ofgn@)IV promoter results in

3 fiection.ra in the presence of the

atWﬂ}%@@%@?ﬂ%&‘g&&%ﬁéﬁaeﬁ vector according to the

present invention with the transfection 10 rate of the

sane expression vector and host cell under identjcal
Al relerenidalingtions gy eadprther abpve epply kewvise toribe preserpt indepandent

obiél}%st JEERREARD R ﬁ%:%s?%$@ta{[§%/¥¥e%%1ﬁ%5e%{ o{’ the invention does not

stituted to the

requiteathe presqarco wb thermerimesigGUE A targetiizipi saqubntdlad Spfefila@istte 9
and as set forth e.g. in sequence ID. No. 3 of the
present invention. This hCW-intron M E-pronoter

{ sl ' tq; es
A R A B S A
hegpeivirides Bvemambegst cynmegtlesiruses of diffedny hosi specids the@kidan be wide

ronoter results.i at |east, 10-tine nhance .
Vo PR G Mg er RO el T a9 B aat o eealovirus
(hENNDAgith AREAER toARIBloYidal fffx%}ﬁ@ﬁi%_sﬁﬂnie’&ﬁt@éa@@%) gene organization, and
i ndependent objects o he invention. I't nmust be
overaflawsleetidehseguerice. Preadnkbrogsnente oSMEMY alsnlanks lorgedotemal and

) B R oG L R e oMY
genome exist (Ebeling, A. et al., (1983), J. Virol. 47, 421-433; Mercer, J. A. et al., (1983),
Virology 129, 94-106). According to the present invention, it is possible to employ the
promoter region essentially corresponding to a large approx. 2.1 kb Pstl fragment
described in US 4968615 or any functional fragment thereof, In a more preferred
embodiment, the mCMV promoter fragment employed comprises the transcription start

site (+0) and extends upstream to about position —500. Surprisingly, such fragment has
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Miurine cytonmegal ovirus (nCW) is a nenber of the

hi ghly di verse group of herpesviridae. Even anongst
wa@ydoamesgad ovi ruses of different host species tPET/EPA007946

be wi de wvariation. For exanple, nCW differs

consi derably from the human cytonegal ovirus 25 (hCW)

with respect to biological properties, inmediate earl \6
been fyunddp prosmeys firorger eRpregsian thawy a pEImoten esissatteiedtending 800 bp

- k| | so lacks | ar
Fofct ARt oy, REVOuf iR - S00.IHE %t B o S, & Ripromorer
region &y ethplgyed thavexdtaniREians tHearanscrijitioh Rert\MEMMPSERAOBE to the Xho I
exi st (Ebeljng, A et_al., (1983), J. Virol. 47,
resipqliosite aia ‘E’g position 15 frogy the n"(‘t!’ég‘é gynscripfip g yitg ooeven
R4 CESSAEH D04kl BB L ok b i 1t o
wittorut seypoidiatihe tanscription stastsite mightheenkineBiet in brdegtdvimprise a

descri bed. i n, US 4968615 any functional fragnent

suifflf EqsftictioR Sie f%ruéseﬁtacé? elthe Ereombial Rreduct gebe moW
pronoter fragnent enpl oyed conprises the transcription
start site (+0) and extends upstreamto about

Agsouling torthe 5G8ent Suvantivs,i iniylajso musihlefthaginefitst trassci@ion unit that is

004/ 0098 PCT/.EP2003/ 007946 14 been found to
Vo fg%@%%g%%% raRor e BredRBeR FeAuERSe Pich measure
is @l &neivign SRGrbRr stfaHﬂitsﬂ@RWR%ah&ﬁfﬁtsbﬁﬁﬂ%fipl%ﬁﬁitﬁlg%’f‘ﬁcient protein

-500. In a nost preferred enbodiment, a core pronoter
sypiggiisfromghe pprreppending atRMN4: Borcbéfigientprothin synthesis withoidmving

{181 ambut-to the Xho | restrictipon sit
re b 08 o BT Sl b e oo B ot g5 ieface e
firstt pattirabIntrlon of n€OMV i thx @MV pgobler E6hsRA&L Id @Mtrad@0 the situation
upstreamfromthe natural transcriptions start sSite.

wifh hghddsprogotes dek US3h g3 Dnsrchopairal fusigeiromed mRMY aras found to
deSlehde aegpfélggioﬁ b & Mbﬂl%ﬁ{aﬁF%én? e Al rh?l\/f’\? ngﬁcftﬁrea%d is therefore

suit e restriction si or insertron
excledahini anfarthenprefitred egdoédimeAAc.cor ding to the present

invention, it is also possible that the first

transcription unit that is 10 under control of the

nCW pronoter harbors at | east one intron sequence.

Such nmeasure is well-known in the art for stabilising
Exgnipless of prsteriqoly possitde érnbodimentstof G mbdker g@mtcapetiteira given in the

t is f t ' . F ffici
sed Bty oD St B Sy SRR g ke thistE T4
hCMWIGTEY o8fd &anpi3 Jf @il € GBLRAe taksitesithatlafe BPPENET bR lthe
advi sable to include the first, natural intron of
SVitONRarlhenddatepesmectivelsibpromotesna weake to. m¢diumdevel asameter, further

B AR PR oA s o

of dfedqu)r@mpree&gom Db. &deseeibed GIVDNEREUeh&dsBAbed in more
and is therefore excluded 1n a further

n{l‘,IW pr tp not er
deigtlap therfigyrelesend ofdfie. 3. odecansplef thy S¥f@ ey prymoter. Seq. ID No.
R B R R o5 T 5 O ARy ool o
thel$V40 hEwoEbRr ACHOtcelpate)not Bat(ally ghtadline auxothropic, therefore
selection schemes as e.g. described in Cockett et al., 1990, High level expression of tissue
inhibitor of metalloproteinases in Chinese Hamster Ovary (CHO) cells using Glutamine
synthetase gene amplification, Bio/Technology 8: 662-667, can be applied. Examples of
suitable transfection methods for CHO cells are equally given therein; it is possible to

employ e.g. classic calcium phosphate precipitation or more modern lipofection
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15

hCWwW/ GFP) gi ve exanpl es of suitable GS-gene cassettes
that are expressed fromthe SV40 (early and |ate,

w0 e@pmeseyel y) pronoter, a weak to nedi um | evePCT/EP2003/007946
pronoter, further conprising an expression cassette
for G-P (Green fl uorescent prote| n) that is under

ontrol_ 25 of. the hCW pr.o
techRigrss; Jaansfection SRS 0¥ ﬁ%ﬁggf[’ rth%%wngfﬁ'\'q%@petw%ﬁramfected

cells trﬁﬁ'b?erft 'tIQHﬁ@ct dﬁ? o Eio%‘ésq(gﬂalgls t%gsfé@%&g affd? @%l%& ongserfoﬁfobtamed

early pronoter. eci
froara: pdql oﬁbel@&uh]eniegemtramwi&am Taheqmn‘pmnted affechof tha prersent object of

v g ot o R e ] ol Ry TRPlsgen Gy cOmmercial
rea%%}ﬁ ed ﬁ{aﬁufa%eﬁeﬁ %f&&&)c@eﬁrﬁe Iﬂ??sn’f'idgof daREsEP @ﬁ N& 3 EE 124

et al 990, 'Hi gh | evel expression of tiss
hCBWﬁﬂli’ HBV4P catly pm@td:ré(@ﬁ obRiAas Seqi I hi 4 adE l—hﬁrm(éMV GFP

+ St PR OB AL ol sl Y By i g bonventionsl
cul@iRPeehm. BheERlt &% rddiudk whdyHel £fetd] 3 Giph [&heﬂ%ﬁ@@@rum free

for CHO cells are equally given therein;

megiygsisdiag been definstapoe. gref@nablsfsﬂwe celh Iculltluﬁmpﬂdm frot spTUm-

fect 1,0n 4/ 0098
surBefiRly Bt B3, Bloal B E-RER T, bABIE Safly MR Fisbeed tinentea
with@ulchftd by (Wey fet deras, idst prefedly QithRORiai 5% K\M’v) fetal serum such

transfected cells (t ransient transfection) or clones

as fetal gHf eerimegs fetakbbavine wrumyIngapibex Prﬁfﬁfﬁ?éreifélﬂ’}h%ltéhﬁ trgnsfection

meﬁ{oﬁ'&u?leﬁg Uetd {;ﬁu bj ected to transfection. The
purporte tfect e present object of invention
can be seen e.g. by transfecting CHO K1l cells by
|'i pofection (any conmercial 5 reagent and
manuf acturers protocol) with the plasm ds of either
Seq. ID No. 3 (pEE 12.4 hCW-GFP + SV40 early
pronoter/ GS cDNA) or Seq. ID No. 4 (pEE 12.4 nCW- GFP
+ SV40 early pronoter/GS cDNA). Transfected cells may
be grown in any conventional culture nmedium The
culture nmedium may be a fetal serum supplenented or
serumfree nmediumas has been defined above.
Preferably, the cell culture mediumis a serum 10
suppl enmented nmedium nore preferably a cell culture
medi um t hat has been supplenented wth at |east 1%
(v/iv) fetal serum nost preferably with at |east 5%
(v/iv) fetal serumsuch as fetal calf serumor fetal
bovi ne serum | n another preferred enbodi nent, the
transfection method carried out is electroporation.
15 WO 2004/ 009823 PCT/ EP2003/ 007946 16 Experinents
Experinment 1
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Transi ent and stabl e expressi on of GFP vector
conprising hot spot sequence in CHOKI 5 cells CHO K1
W@ om0 CC CCL- 61) were adapted and cul t ur edPCTYEP2003/007946
normal cell culture nmedium M-S (G bco, UK) with
10% FCS. - For GS sel ection, the nedi um nust be
conpletely free of glutamne as set forth in table |
Experiggnts hi s necessitates use of dialysed to FCS. - All
culturing was carried out in shake flask at 36.5 C
E Wi t h qubi tal shaking at 125 rpm Lipofectin
X?gﬂﬂ%l}fecti NTM G bco, UK) was used for transfection
TraRIEn0ARENablE S QSHEITREFPYectdraaipeisingHot BRRkediRice in CHO-K 1
measured in a FACS wth excitation at 488 nm For
cellsvery GS/ GFP vector construct, transfection was
carried out independently five tines, all data being
the average fromfive independently anal yzed pool s.
CH®)-&KItdellg (ATCE CCRHY) Gite dfapled ang taledradibndtthalicell culture medium

post-transfection, the top scori ngq 10% hi ghly
GMEMre5ihep. d8K) withl 0¥RCS.viFep GS selsctiondbe mediuphaugtdiel

coffly Kol MUARSAPNGE UARTA ISR RUSELEL s oy

FCBopallaultaringaas beeied piitds shaketfadk by3@&tC mgthi sibitdl8haking at 125
Fo ,vvatrd_ . sideward.scatter diagram 20 For

1pRyclrie gﬁlrhéss@@%fswéﬂ%‘p‘é}bgpe‘ékibwe% usegdonipnsigetiqn and green

UL L RS R PR T URRRBER LB, o

evayIGMGEP viecter conShroctkeditsfetiomivas carbidd putindepadénthyufivegtimes, all

cell lture with_requl ar itting.of cultures for 26
ot Gotne T o S s PR Al e oo St i rprent
tra%gé&ﬁthmS b PBsthiRfed o ithdMey séRing B8 BhlP&pr&Sfig cells of the

_Bebbington et al., US 5827 739. Flurorescence anal ysis
viahlgsell ipenl indh¢ orlheint 95 flagreseenas diagtan wert salvoted t¢ Betgrmine mean

2).... Unt an ted || s.served,as negative control
fludsceiiht (FRET] SGHEE ofiT iyt hE oRth S HickoonE Gl the Forward
vs,@fdewiaﬁgscg@g@{cﬁ@b@n of GFP under control of the hCw

pronoter conprising the first conplete intron of CW

is givenin Seq. ID No. 1 and essentially is the pEE

i AcEl ' [ .
For gntraBE Wbl ArS RO O ordidsTeReltl 28 Rl iolE ongficfjon by
supplentdnéinp theydlutakee-frpEmediZindwith CSHMM MBEX Gapbivainedsulghoximine,

Seq. | \ 3 is identical EE 15.1  hCw hot
Cr%%%‘it et ng Q@p} alld'ré?m'tm@gta 'ec 0114%9?6 g’&hﬁ?&‘%@ sphiting of ZR%‘?TB%W 26
daﬁlNB{egﬁérﬁﬁBact B%Q@iﬁhﬂgvélpﬁf Atg\&;fa%ﬁnﬁ GLHS Bft Fhe rp%%c} of #1SX for

served as a vector contro urther vecto
sel@fiod, ©0 FBBBInROT ERPRADS 5827 1396 FlukFresaente abal pfsEwvaPthdn performed

hCW(Kozak-)' s..generated by nutating the Kozak
agaé%?ﬁf@%ﬁ%“@#"’%’ﬁéﬂ\@ﬁ)oni ng site coninciding with the
translation start site (GCCGCCACCATGG) to a

frameshi fted functional Kozak sequence that
Unrastiosicdariicsares) abyegptiveremntral. fldethetispot vector (pEE 15.1 hCMYV + hot

spot’) driving expression of GFP under control of the hCMV promoter comprising the first

complete intron of CMV is given in Seq. ID No. 1 and essentially is the pEE 15.1 vector
shown in Fig. 3 into which the GFP sequence was inserted into the Eco RI restriction site
in the polylinker. pEE 12.4 ‘hCMV” corresponding to Seq. ID No. 3 is identical to pEE
15.1 hCMV + hot spot’ except that it does not comprise the 5.1 kb Bam H1 fragment
harboring the IgG 2A sequence. pEE 12.4 served as a vector control. A further vector
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nmut agensi s (Sanbrook et al., Ml ecular cloning, Cold
Spring Harbor 1983), attentuating 5 the original Kozak
wa@pa4omes| ati on start site. The vector of SeqpPCT/EP2403/007946
1 was further engineered t el ete the 400 bp
nodul at or regi on of hCW enhancer portion, deleting
enhancer el ezeﬁgs upstream of -750 fromthe

h
confrp LA o e Gl oty aknce o

clonfiEH RingingaRihts Bl EiERaNgE GoqSecaidien na

framéshﬁﬁ fiidctdbnahKivkikreguence /tBRRACEATE@SPOUNTEG) by Pemer directed

102, .th E 15.1 | hCWwW d-)/ .
PGk € betigtrouh (1658} Cold NpeHe SRR ) atientusting
the BAERAY ©Hz4k &h%%ﬁtl&?ﬁ&@ Lit€ AR NestoP 8f gegf 5. qqusq?ﬁrther

sequence. m ni gene contains a single, first
engingeredrio df:letefthe Gﬂ) be n@dahcbrattglqm oﬁh@M\bénI&hcérlpartiom geletmg the
the, con SV4O Jate pr.omter;
enbighces SRRt dhRseR ALToD fren PR raRscition stshFi Ry s 16 PEE

15. highan ﬁ@@gwmﬂwqﬁ y ¥&hbede dMNAe YD Nwéaseéue@ﬁﬂm 15.1 (s. Fig.
transfected cells Esee 0359 15 Bebbi ngt on et

3) veith the Gihmimgeneaiflp (B (o rhiGERs doiresponding te§eniD No.

2 LR B R RGP B gt

harbdted agrasnﬁwédw contpriging@he GPP $aingdeqRatE MhedS Afidigsies
of GS _copy_nunber and expression level. Fora@glener ation

COngis @pglésféﬁsmtraﬁ af (hsiGS senesngdigbgut  ldhef BdfiasHingNA under the
confi3pc SUADTLEPLL NS, UL suf RELLALRRCGIN o bl o cse

a highertcopy-nSaibet of veéctoe DN A add HhaofiG wosars@ctddrrellh @eé 84770359,
seq fr e DNA ends

conpr|S| ortion,
Beb@eﬂ%?ﬂ Sl hy W Berer bt MY et BRlesEein thetPresgeirigifycexpress the
C .

GS Pﬁ&bpﬁe%m@ﬁitg glr)tflIIAb %E{Ia‘%cgsl?s?gg G§ m1 1%%{?% gﬁé’ intluldBd bE further
contral ipetrderrtg epdlhdcpatemial aifedtnef GB g;(ﬁ)ﬁmlmherldekmess(ﬁbﬂevel.

cells. Pvul cut in the bacterial |actamse marker

gene and 25 therefore could pronote but heterol ogous
Forrg@ﬁ‘é%Qt'i@)rf ﬁﬁpéﬁf;ké'é@ﬁ)h%ﬁalyélﬁ Qﬁﬁ&blyttﬂaﬁsf@&@dl‘ CHO BAE8&RRFons were

her in the l'inearized transfectants

perﬁtmwi Wgthtimear@ddwt smﬁ wq@m:leEE b$.1vbEMIF+ hotrspat’ iveetvi. Gal 1

tineBigsHlnsr ) ot ARERRCG o R ob By RO gRE PorPE, i D ends
potdtRHe Bﬁmumiﬁ@ tdcombidafion Sdiht geﬁﬁlimd Reioak fieein §%fceﬁﬁﬁhaié§ﬁa‘é
rormt er actl vi t was consi sti ng Yy observe

homql@gtsWéh ttllt%/ﬂwgrgsl'f)@é& regtions, fesippir peiepial targgiting |e€fe1:t§ of murine
IgG@A !ngllrla%g% L Gl uc('thlslg @éﬁtI cﬁfmstflé Bglgérfél ?Jctin?agé ?ﬂa ? 1 gene. and
thereﬂire conld bmniotalbut lmtaobgohs/raadcag eec@fmthmaimaf Bdeéd) the hédh

i U e BT o H iz apese aatsa PoBmboth some ffluence

of Lkt RPRAAGAIO oo ol Mg RIng 30 o EMY1R 10811 EFIO cells may
not BIYDEHIBB the qffeet df5thd pieserd np@a‘somlla addibionlj the effecd bf emhanced

ressi.on vector .accordin
promo%r activity was consmtmg‘iy Observe % in ?ra.nswntly transfected cell populations,

nicely correlating with relative strength of individual vector constructs. Clearly, genomic

integration is not involved at this early stage of transfection.

Fig. 3 shows vector pEE 15.1 of approximately 12 830 bp. A detailed description of the GS
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present invention, except that the DNA sequence codi ng
for the reconbi nant product protein has not yet been

WO p@a00me i n t he pol ylinker site. The conpl et ePABEBHOH7946
sequence of 5 the pEE15.1 cqgstruct harboring G-P is
given in Seq. ID No. 1: Therein, the GFP coding

ted f t
marf e PN PR PEF ST SEoNBe 8B BE fig o LS S83T7R9 and
US§5*9T639"&)EEdIl5Cf isAQ)ogilbfe%Béﬂhﬁéiﬁ of &% Ekﬂ:@ésﬁcﬁf‘ve%t&r%ccordmg to the

har boring the G start codon and optimzing t
presKmZJakeIEE)qu@wcpt thahthe DiNYe srqueficet dodingt far thewdmmbln@t product

protsﬁé%sé?f%qﬁ B g BT B 3l THBAPPBIEtGF PP sequence of
ﬁ@/b& MBbRkrudOharFoTRE GER is8aldny indRA TP NP Eferdil Y GWPEoding
hCW for short) imrediately fol |l owed by the first

sequenw wias dhseriolin-frrme gete HoolR bwestriesiont it criatored a8 pass position 12

8145 dmsonufic o{imt Aob G ERINEbR e biopRaE BET TV slelieotsn dna

opti58E the%z&k@@queﬁ&erﬂx&oﬁnfeﬁf &thBé stRlcbadbis ale§di9136d 1n detall in US
ut am ne synt het ase

uence coding for % z:
559&@%5 tLaps, theexpression @é FTEanetest isgndereentsyl Qfdh@b W-maJor

t
imeQARELETy 248 0L 480 b B N bR GROL e
the ﬁfsaimﬂm@f hb}M‘QS\/Im-Eeneiﬂblloﬁédey (BN coN! site @ S 850di 689).f or
y c¢hai n const ant ﬂ? on, hin nmenbr ane apchor

Polxaée@lw@h@ ig cppreshpHte SR A %ﬁe%thléerﬁiewmﬁtée% ¢ eaofylmker

inselt L SHtes AL L ﬁgﬁ&q{aiﬂ%%ja bﬁNW%egﬁér%é 184 %tI élﬁtamme slg\xllthetase
re es cit therein. Uniqu restrlc ion sit

(GS) froanldan&ér thatds endeh ogmtrol 20 tHex\é 10 ey pmoter and is followed by an

t f 12 .4 - GFP
SV4D3RED? FBOY CladveRis: RBE 180 2Aeht bt o (IoRTEoL et faggched
box&CEHS 191, ‘@{? (}H{j T, o2 bt@m_!hﬁg Y3 eavPVEMN B ALt réson, hlrrl]%/l

essenti al | described i n EP-481"791 conpri sing
merﬁramamdner)mﬂth kb Boo h&regms sl theventieel 16 2 1A m@% already

desciifg i W< Rer 7 Uaph R i O s e e b e B e e Pva

and BEl Pdre kRova® mar ker selection as in experinent 1. The
cells were detached, pelleted and resuspended twice in
serumfree nmedium finally at a density of 5.3 x106
I . Per 750 | electroporation batch, a total 30
EXp%’?Jnﬁﬁ{lgg cells was el ectroporated. El ectroporation was
Eled@t@ipbiatidn 00 CH celBSwith HeMV ip1 ¥Vet GRS conistrudtib &g UDav0.4)
Bi ol ogy, ed. JA Nickol off ed, Humana Press 1995, Vol.
48/ Chap. 8: Animal cell electroporation and

Atta?h&ftﬁ@c K3 'c@ﬁs ﬁb”f)é@ ¢S 61 éh% cﬂltﬁ&gy 5 é(éggml\élﬁ%féimm

sequence nearlz
essendaldy aﬂ:kimchlted 1ﬁ51}?1481e79 1scomprlsitgcﬂ noyid¥latanome Which was further

sup;%gr%glllt(e) t%sl OI‘:’}CECEP(%OQg’I{a 9 t%g %—NEE%\/I medium stated in table 1 and
further comprising 2 mM Glutamine could be used prior to GS marker selection as in
experiment 1. The cells were detached, pelleted and resuspended twice in serum-free
medium, finally at a density of 5.3 x10° cells/ml. Per 750 pl electroporation batch, a total
of 4x10° cells was electroporated. Electroporation was carried out as described in Methods
in Molecular Biology, ed. JA Nickoloff ed, Humana Press 1995, Vol. 48/Chap. 8: Animal
cell electroporation and electrofusion protocols. p12.4 mCMV-GFP vector DNA (sequence
ID No. 4) was linearized. 50u! (20ug) DNA were added to 750pl cells in electroporation
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35

cuvette and el ectroporate - 300 Volts / 750 Fd -

expecting an el ectorporation tine of around 12 - 14
wors@a/ 00982 | owi ng el ectroporati on 8001 vol une OPCT/EP1083/007946

was transferred into 25 m ,gf nodified d asgow MVEM

(GVEM G bco) culture nmediunrfor GS sel ection

(comprising 10% fetal serum but no glutam ne, faor

cuvefte agd| edeciieporaten] WOy olisy 720 wFd -faxpegingsmplspiaposatpptipe pf
C g o .
L R R e T

25 mllofanddifitd GhsgeWMEMIGNNIMY Gibté)wutursadédiom for GS selection
suppl emented Wi th 10% FBS + 33. 3M M5X Srtr;ﬁéaﬂoni ne
(comppisin ki ifefal sepn bubprsiytamipg Jondpailgsee 19 inad7pEmk.

. f f ' ' .
D AR A PSR GRS E000 185 U Tk B84 B verigh
at 3TiCind9eoPi0g | nspection in a standard inverted

m croscope for inspection of culture flasks, positive
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A. Stock Solutions 25 1. Double distilled water
congyctseindy dififerad indles GMVapiompderslgmentydiviag S8FcEnphshion, the

. i ute gl ut am n . 202 in UK .
reraafie Vecb e e Y3 Wt i PRGAZE B by coma s
marketFasiefi8 0f p12.4JK If Sl B-¥d8 dilited B intoSV@well platedGmntediatdd)

X hon-essential am no acids (NEAA) (G BCO 043-01140
follgwingansfogiions many moggsyolomeseameup frgm mEM'Y, tranggoted cells (>400

o ARALAR ( . ng glutamc

COIO&:#%ﬁgﬁgx%gb% ng 5%%2#26& ngé (d(%g}ltg?n%?o.lgrg%ake up to 100
m in distilled water and sterilize by passing through
a sterile 2mfilter (Nalgene). Store at 4C. 35 6.
SIORLAG X ALIR SRISRUON G BCO,  043- 01360 in UK;
320-1360 in US) WO 2004/ 009823 PCT/ EP2003/ 007946 20

A gtbck%(glu&xongucl eosi des: 35 ng adenosi ne

A b

1. Double distilled water autoclaved in 400 m! aliquots
2. 10 x Glasgow MEM (GMEM) without glutamine (GIBCO: 042-2541 in UK). Store at 4°C.
3. 7.5% sodium bicarbonate (GIBCO: 043-05080 in UK; 670-5080 in US). Store at 4°C.

4. 100 x non-essential amino acids (NEAA) (GIBCO: 043-01140 in UK; 320~1140 in US). Store at
4°C.

5. 100 x Glutamate + Asparagine (G + A): add 600 mg glutamic acid and 600 mg asparagines (Sigma).
Make up to 100 ml in distilled water and sterilize by passing through a sterile 2um filter (Nalgene).
Store at 4°C.

6. 100mM sodium pyruvate (GIBCO: 043-01360 in UK; 320-1360 in US)
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35 ng guanosine 35 ng cytidine 35 ng uridine 5 12 ng

thym dine (each from Sigm). Make up to 100nmL with
woatengIsts [ ter sterilise and store at -20C i n ROIEP2003/007946

aliquots. 8. Dialysed FCS ((d BCO 014-06300). Heat

i nactivate at 56C for 30 min“and store at -20C. It is

10 essential to use dialysed FCS when using GS

Jel eCEUSHRosides: Peni ci | | L% 3dessiBfiryci n at 5000 units/m

(P/'S: G BCO 043-0507033 tfig ddksosid0- 5070 in US). 10.

100' MM L. MBX (Sigm): e 18 ng/mM solution in

PBS. Filter sterilise %ﬁﬁggﬁg?e at -20C. 15 B. Medi um

Preparati on Add the fo}iresiridgei n t he order given using

aseptic technique to npkg ddEMheS nmedium 20 1. Water

400 M 2. 10 x GVEM 50 nl° 3. Sodi um bi carbonate 18.1

m 4. NEAA5 mM 5 GtA 5m 25 6. Sodi um pyruvate 5 n

7. Neadifensighes MbRe upito 108ml bihalays, ditter sEHisb @ndrstore #-20°C in 10ml aliquots.

Penicillin-streptonycin 5 ni 30 GVEM S contains the

non- essential am no acids, al anine, aspartate,

gt y Piakyesd Fi5P GFIBRE: U AQ698) Hergingotigsts 446°C ffg%tnalr?a@ gorg#i PO°C. It is

as pasagil vase (526 NS wirntkingdsnastine, guanosi ne,

cytidine and uridine (30 M, and thymdine (10 gM.

WO 2004/ 009823 PCT/ EP2003/ 007946 21 dCains 1. CHO

Gel Penicilinryisdpéomyeit] ahdPmiymldR/ By @BEP dH3- PP iUk 6P U7 S inAL).

a pronoter that is active in 5 CHO cells and that is

RO R e R A R

2 A gene | ocus DNA which portion is enhancing activity
Bh@hm§q*?m9ﬂgnnter 2. CHO cell according to claim1,
aracterized in that the vector further conprises a

Add the following in the order given using aseptic technique to make GMEM-S medium

1. Water 400 ml
2. 10 x GMEM 50 mlt
3. Sodium bicarbonate 18.1 ml
4. NEAA 5ml
5.G+A 5ml
6. Sodium pyruvate S5ml
7. Nucleosides 10 ml
8. Dialysed FCS 50 ml
9. Penicillin-streptomycin S5ml

GMEMS-S contains the non-essential amino acids, alanine, aspartate, glycine, proline and serine (100 pM),
glutamate and asparagines (500 pM), and adenosine, guanosine, cytidine and uridine (30 pM), and thymidine
(10 pM).
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10 transcription unit encoding a sel ectabl e marker,

preferably a glutam n synthetase (GS) marker. 3. CHO
wa@edod/oeasedr ding to claim 1 or 2, characteri zedPCTYEPI063/007946

CHO cell is stably transfected. 15 4. Method of

expressing a reconbi nant protein, conprising the steps

of c¢c. culturing a CHO cell transfected wth an

expressi on vector conprising a pronoter active in CHO
Cl&igls s driving expression of a reconbi nant product

protein and further conprising the nurine 1gG2 A

gene | ocus DNA or a DNA sequence variant or 20 DNA

1. p¢%§1ﬁe ttrangﬁ&tegf i ééf%{gi%ﬁﬁg Q/??r} gc?no% sir#gvé ényo ot?{stgatclls active in
NELIDQst 118 GR@tHAL RV Cdxprd¥sidn of B 2EREbRANS pfbdluﬁt prbein Arfdefurther
pronoter is a strong viral grormter preferably the

f@mpfmftﬁm@hon fomsthe puiringdege dod ranhigcroDbite whichqosianss
p&?,?n%%ggag{@ g ﬁldt d.if, that the 19G 2A gene |ocus
i

oes e Ratural i nmunogl obul i n pronot er.
7. Mammal i an expression vector conpri si ng at least a
first transcription unit for _a product ene which

2. tGHQsc@M qsp«prémgaﬁ iclaimgl, ghaesterized ig Hhat Fhswee&or CHRENNPrises 2
LﬁﬂdencH& elegﬁﬂi@rrha}k&g Rfetffi lA%Iutam synthetase (GS)

trans T on Uni %l conprising a Pt am ge synt et'ase
(@kefmrker gene. 8. CHO cell transf ected with the
vector of claim?7.

3. CHO cell according to claim 1 or 2, characterized in the CHO cell is stably transfected.
4. Method of expressing a recombinant protein, comprising the steps of

c. culturing a CHO cell transfected with an expression vector comprising a promoter
active in CHO cells driving expression of a recombinant product protein and further
comprising the murine IgG 2 A gene locus DNA or a DNA sequence variant or
DNA fragment thereof which is enhancing activity of said promoter, and

d. harvesting the product protein

5. Method according to claim 4, characterised in that the promoter is a strong viral

promoter, preferably the hCMV promoter.

6. Method according to one of claims 4 or 5, characterised in that the IgG 2A gene locus

portion does lack the natural immunoglobulin promoter.

7. Mammalian expression vector comprising at least a first transcription unit for a product
gene which transcription unit is under the control of the mCMYV promoter, and further
comprising a second transcription unit comprising a glutamine synthetase (GS) marker
gene.

8. CHO cell transfected with the vector of claim 7.



