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1 METHOD FOR THE PRODUCTI ON OF PERMANENT HUMAN CELL

LI NEAGES Field of Invention 5 The present i.nventi-on---—
relates to a nethod for the production of

human cell line, wherein isolated prlnaﬂmwm ﬁ@ Nmmm
are transfected sinultaneously with a s

all owi ng the expression of at |east one cel F59159*
transformng factor and a seguence al'l owi ng the
expression of at |east one reconbi nant pol ypepti de. 10
Back grMEAHG@D ROR FHE RRODECTION OFtRERVMANENE HiUMANTELL
pol ypepti des for therape gnostic or technica
pur poses in cell culture&ﬂﬁkﬂﬁﬁ$ is in general
carried out in stable, durably or pernanently 15

established cell lines in which the nucleic acid
SilmegntipR ol ypeptide is integrated into the

~chronposomal DNA of the cell (so-called production cel

| ine). These production cell lines have to exhibit in
Beraresent aventipp relpiay @cft methgti ifer the pradpetioacof afpemariept human cell

r

ISV Sk Ao A HORR, Js R LRERL Yoy ShebiEt) with 2 sequence
dlowagthe sxpredsiongd at leastand |cnlg trassforching faetdr pmrd y p@penod eallowmg

h Ub ent | be isolated from 20 the cel
%?g%¥%%¥?§gggﬁ%%¥%g(mnﬁmqnq eqﬁ ®ture. Besides

bacteri a, yeasts and plant cells, animal cells are

rticgular, for the production of reconbi nant

lgﬁﬁ ﬂ@ﬂﬂ E vention, it  60- 70% of al | therapeutic proteins
are nowadays produced in mammalian cells (Wirm Nat.
Blotechnolo%y 22, 1393-1398, 2004) The production of
TheeProdestior t giorecembinant  polyneptjdes  faF ttaeraneuiis, (dipgugstie or technical
u%@éstﬁlcélﬁﬁﬂtufg (n]i 519'9)512 & é@x@raf@inlled AR ESstivi@ udb Wr Rermanently

per manent | { cel | 25 culture and propagat e,
dh

oatabhﬁm:d edk @h@ thermualsiscacidoansoding tbaavaeptssm ip@gtated into

BEIBL Byt DO R LRI LS, 5o WBlicp o

lme$ haveitn cexhlbm,lm peimhmretwbe:hmmﬂemmrrmmpertab | firstiyy shely daleto grow

in,the nmean ener, ted fro r cells i
ol et in ol e S e iR B o RIRy andn bl B Rave to
eRplegthé gé'ﬂeféﬁcdlﬁr%dth@ Hésasd ﬁﬁhbogtl@é’thgle Akddently, can be 1solated from

ul ati ons, i sol at ed froma natural tunou

thcyther fomeh %fuaeﬁgtagbﬁéﬂﬁtqumeoﬁe%@% b&etﬁ%weﬁ%mf%rfeﬂs
#fhd] SellsQhe L8, 19 RertioMRd forttheprodictih 61 REImbifME P HPtilRE About
r econbi nant pol ypeptlde (the so-called transgene)
60ot9ée REpll \merarpevtpfepro@mse%@g@w@ay% produced; iptmastaglian cells (Wurm,

S t

estgyllé)%Fs olo CeFF:{bI%I lr%))lgg }bd’oafr an oggct:t%og of tﬁeﬁgéﬁlcﬁbi%ff;)ﬁsually

starts dronh almitdy amgevdisdd ex pmﬁsmodq celhfigest thas FHW tpeanagemtbf in cell
dj on narker ene

b R e I R T Ve R S
(Babyt Hansiee rKlddey),ANSGvﬂ\&ams Mdl@na)t &edls g@neurhi:ﬁmﬁﬁ@m (Human

Edngrlyonn c Mdn%)% otth%R.C6 cells. These cell lines, which have become commercially

available in the meantime, were generated from primary cells in culture virtually as a first
step of the method for establishing production cells by genetic manipulations, or isolated

from a natural tumour.

In the case of the generation of the actual production cells, on the one hand, the nucleic

acid encodlng the recombinant polypeptlde (the so-called transgene) together with the
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5 cells were cultivated in a culture nmedi um w t hout

sel ection reagent, the nediumis provided with a

suitabl e selection reagent. In presence of the

sel ection reagent only those cells survive and grow

whi ch took up the nucleic acids used for the

transfecti on and which express the sel ecti on marker.

Sel ection markers that are frequently used are the
neonyci n resi stance gene, hygronyci n resi stance
npeessary rirhnsdniptichiah yegulafopy abmente dutrarsfoere DiER)esd Blrdadyl estpblished

) i | 22:.1393- 1398, 2004: Wi d )
Stingrby STy Hia F e ot b sB0nd BanlEssh aAets with g sene

&mm@g 3 @leciich Markenhh@Whoe) Jgén,e prb&RY ipffvidellid edIdith a certain

The selectio cordingly in, i

%CP%H% BB pHe ’Er?sz Al %{YF 8Hen tﬁ%geﬁttensfée @Rringswhich the
dene v@é@é i RitRhted Sn L OMMEE PndAfunh WETHSTY §d18btioR ek gbht tﬂhet BRdium is
synthetic glucocorticoid nethotrexate, respectively.
@eyided wily ia suitablpeselestierorengant. rhpt@efrncapﬂﬂte tseleqt®n reagent only those
G B&nd tv%hla'i‘]t]'eglt M?th% Iﬂﬁ(fl@l@ la@iﬁg R4 f&rtﬂé:@a?ﬁfeﬁri& and which
proliferate’(so-ca ransformants), are usually
@qpmedp@ ecit¢tgon|mmikan Shiectios edrkers thate) freqalemukaeé aregh¢ hepmycin
r%|51!stan the I!i &% cu} ur ad gg rg:gr?(% trhggflh Ioo% gtgtr cfuc{aee Qﬂ-[FR)
(rvamnngNath embesnnomggadnmnasmwa,t @004; 0OMurine athSISrda&,I 809-333 in:

o d C I 3,6 l(.Jff‘fx ﬁagsfﬁé 0 Eﬂﬁxgrg%&%g :ug SMraﬂnq%ﬁnt SC«QFV eElsevier

Mh@t@tdlﬁﬁxl 0003 DL SetectiBP &ShddfoymEP hecortfing ¥l W tulgird Hl@dlum with the
sel ection phase but also |ater during the growth of

selestion igpgsatscBIch 85 the Auighietics neemyfim PHRBEMYCHE 2pkih the synthetic

%ﬂl&)@btltlh&}i Igéth&t'l%aﬁr ‘P&g&fukzay eelid hki?ﬂ%%lé Iﬂ@ctﬁﬁnﬁ er and the
desired pol ypepti (transgene ene

tranegene) which ewrvivarthe seléctive grasess and pablifgrateg dswailetitteansfamantS)

8 el Fo BB, RSB0 T BRRE L Pt g

dré geretitdlly, iderticaluand iy otdee topsrepatatetthmﬂespb«hpm,du«ttfm odrh mgesr having

rises that t e.cel S sel e on marker - and
G bR Protiito RiF SR AR mrofcRtiind o
pol ypeptide. This is prevented by the conti nuous

ddi k on of the selectlon reagent. Primary animal and
Hisrslecten reassnfiohava o be agded i Be @isdium, depaatiag 4my tay production

ﬂr@é@é’ Pbossive bt &y EQn ﬁ@ RIS é)hﬁéescﬁlt' Q1s8 34& du¥ing HRVrowth of
Short peri od tine and over few passages.

thra ﬁ%ﬁedcf@llt 4n gydar feep@remm the gslmntc stbilist ofitheprdustior e¢lblines. The
C e e
%Bf Jor gés@e@ o @bﬂde raﬁé o o%rﬁeithe n%e%[;ra ef]%rc' #ROIALE¥n marker

es - C ontr I an or
igtegratel usvelly wlthmwhc Iaaramsiltmnf the qoliglar ganams| Hithern as no selectional
;Hgsgu{e g)‘ﬁzgé ﬁ{nsmg olf1 ﬁlggel SI(’:I §rs Xl%rtantélitlfl)engrﬁguc{l e the danger

aiisds thatnie @llls litse the seiéctiohemaﬁkeg aand eith duks the ttahsg%né ftﬁ: the desired
ecule wll, in S a prodyuction of human cells,
Birc L tnferuaBied B rean by HiTpadt g elbfigeen:
aut henti c human pol ypeptide than in case of a
roductijon in non-human production systenms. This
%Wew%l PRt hprmen eells that are dere inte yelbpuliise pRensgmoval from the
drg RN @ﬂfs@uef Whally Bk Bﬁ&ta sRor® f)&ﬂﬁr&f kifR affl oVdiew passages. Human
ol ypepti de such as biological activity, stab |F|ty,
®H$ argiespecially meitedrfonitho geaductionyof hmaabiwhmmsusshe they express
H’ﬁ?e% e&oﬁ}iple%tll# DE] %Qrﬁfame&ﬁer mnalﬁgl %ﬁ{!&%%lls V\@{t}? authentic
€ expression of
pot-typelatiorche m,odlfmatmm motrat gk glymylammrmttem of somplef recombinant
patients 10 (e.g., HeLa cells). However, such cells
are not suited for an industrial production of
t herapeutical polypeptides to be applied to humans
because of security relevant considerations and
because of their genetic instability. Besides very few
exceptlons (e g., the so- called HaCaT ceIIs)

. o o o
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25 transformation: T-antigen, E6 and El A inactivate

gene products of the cellular retinoblastoma protein
famly (pRb), and T-antigen, E7 and E 1B inactivate

the cellular tunour suppressor p53 (reviewed in: zur
Hausen, J. Natl. Cancer Inst, 92, 690-698, 2000;

Ludl ow, FASEB J. 7: 866-871, 1993; Mran, FASEB J. 7,
880-885, 1993). The cell lines transforned in such a

way becone pernmanently cul tivabl e and are especi al ly
moteinedi. 4. othe 3Gudsurotand Itnmﬁglgatml ofp;ho st rasidupt withimetae molecule

EK293) £ G aha
AR of SR ARTIo s Bl Pt Biodies Residsiahly Gaser g pasem of
thie duthemierhuannipobyptgile (b h 280085 prddidtion il @od@esah BRMuction
nethodgﬁor t he producti on of rod a‘{l?lon cell lines
e THS SDSPIVIANCR PYtterS fteqpqndiy PLAraistve AmBpanee dor important
rSFPRE! bl &he/ .pofPlptide] BRB BY I3G18 i Oatkivily,a
different r esppg?tﬂé The additi 0%1 of an?%; b:é\%tgilm&s éo{hblhty and
IpHBRAEMEGBpeut i cs or other selection reagents to the
cul ture nmediumduring the sel ection phase, and
possi bly al so during the expansi on phase, -prior to the
Durehly estaldishédiomeaseld lindgseperomnent homart ¢edl Ipres)dwhich oan be used for
t and conf |
L Por 8RBl i SRR i Db B s
(egl, IHds ddﬂsbﬁm&érysu& Oéllstdre nenshltedcfduaﬁ ihduatrial bﬁ)ductlon of
urif $fect|oned end %oduct does n retain

t
@pe}lh%ﬁ?d ypegfg Scld §f PrRLgE nios humpps begalsts of Gieryrity niglevant

CoRSiddratRINE Bh® bdcatise tofeheitUgdnbiid/inSiabilifyOBedides SRS Ue® eth&)tlons (eg,
securltx of the therapeutic preparat|on Somre of

the,s0-pallgd HaCalicells), sRonfasnusly dmsperialjsedinyman gell lines aramractlcally
doﬂfa{/éiﬁﬂféelrpeoﬁﬂgt ?E‘n%ah&ﬁ lﬁﬂl%ncéeﬂnmes Sg'éﬂt%btla(‘l transformatlon of

respect i vel he pr oduction cel e cofnt 1 nuou
DairY tisshe by cmrhmrfd@em productaarg em@btq fon bm@a@mﬁd!gutab pfoﬂucuon

u r S the . gase of
AR Bl o A TR 0N 0 ot can
bedtantfered ptoepwnyrpatly)grm oatls| Thermeohgasml of transf@mation requires

B S b R RS PP B SRy e

they teg@etici biCthlél e¢le dRpamels-YalRl tﬁrh@urchﬁbﬂ;rSssUmg&lB pr&dube). Thereby,
ar in respect tqQ the requl atory

d

an%gt %ﬁBﬁPQPBY"&% f@/ﬁﬂ Phase] ipmtegupted dod 44s s i .thees phase

16Hding 103 u&bﬁﬂrolle@t;ﬁ‘&ﬁ'eraﬁgn 8P 118 2celld Hél?%gi:al'ﬁvmya@qrchﬁ)%enesm

Blotechnol Bi oeng. 64:741-749, 1999). A further

24i139d6%r083) Eesqtmplniafoes suchsiransforminag Heis feagodedh gene products are the
PEREEFYL 00 S LD SOA6 Pl 55 A B RERR 1y %) o

Hié/Fdh @tﬁtadsltcanus rhese virall proteinsaara i domiphebleninvgheic hméchagnism of

B, AL B8 Bkl ol g e o

retoblabtems poatsia at‘g:aﬂy OpiYy), miueTmﬁﬁgeﬁ 8Mdind BlBeflaqiiva@rthé ellular

t heir devel o to 25 ductlo |ines. These
CR i MO (RYIa0, e et o Dotk dcammBies2. FAFSS8, 2000
Ladldin, FASEBQ. 71g560EME1993; Mo BASRBJET 80885019981 he cell lines
initial jmmortalisation, further chronmosongl
trapeiprmed; 18 fuchm ¢ ay éﬁ@%mecpmqﬂu ifyltivalle apd Argeaspeoipdin suited for
bi@écﬁnﬁﬂ&cﬂ%&iu&iﬂn‘ﬂf@pofs&e ‘natural " animal and human,
respectively, starting cell. Possible consequences of
these changes for security relevant and/or production

e .
GrEE o T8 hERBEER s th b RO ARERAOYiR T B resion
bymoavo Amovngst Theit) ubere tane npurotdl exells) €l duingn reglbﬁ'iumcp kﬁﬁ@ntissue
invention is to provide a nore sinple, nore

- cost-effective and, under toxicity aspects, safer

nmet hod for the production of permanent human cell
lines for the production of reconbi nant pol ypepti des.
5 The problemis solved by the subject-matter defined
|n the pat ent clalns Brlef Descrlptlon of the

o P T 1 .
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10 Fig. 1 shows schematically the assenbly of plasmd
pGS119 for expression of the El gene function and of
the viral structural protein plX of adenovirus
serotype 5. Fig. 2 shows schematically the assenbly
of plam d pGS116 for expression of cDNA of the 15
human al pha 1-antitrypsin (hAAT) under the control of
t he cytonegal ovi rus (CW) pr$nnter. Fig. 3 shows the
result of a Western blot in respect to the expression
GTEK298) Ehrallenamtlalt] JBGen.oViedln3$9-A45 97 7), bemamerdbriybmic estina cells

n nmmj.ocyt e based 0 {] ell lines for 20
@g@ﬁ@gﬂgﬂg@ WV&‘?S{HE g%ﬁﬁ the result of
a Western blot in respect to the expression of human

ant V.PSi hAA seven different

@éﬁpﬁﬁﬁé?ﬁd ﬁfhP%éﬁt uétg@tfﬂfat Shedicero et Biseged pp available
RO 2SS 2 Sndfo@rBdt fé@pe@ﬁ"l'ellys cbl'l‘hﬁes@?ﬁg@&ﬂohﬂ&ﬁwbacks in different
supernatant; B, intracellular hAAT. Fig. shows

resitseiral hecadditipntad @ntahiefinst chsmothareaentiss ehathc;tr slfetianr ippagnis to the
GIMOR The BNR UBSRE the RYleGoh $hAR larfd FRLYEI aEB dﬁﬁﬁé télle leRSRisibA phase,

the cul ture supernatant (ELI SA" Enz

pmmd@@rmnmomgags)es thAcosmfm e mﬁdmwmﬁthoqhdksmlg&ethﬂ it must
19e se&;}gd ncfj ¢a nlﬁgmgti l@%ﬁl’borilous ‘yise% S%tniln SelpreogP%tg)n PLpgess as well as
b)l armdzsw of&h@emhpfoddct[ﬁadhe plltrtﬁlﬂ abldecohfectioned Rhd @ﬂmtl& does not

used her ei relates ip.the br dest sense to,al
B T el el ioB e . AR O PR STHReA e aualiy
atral 10 @Bsuby/ tha BEJueiLsT RS therapelifie Yrepadagor) Sofie OF thlaabph‘ed selection
ion, or, fromfoetal tissue that is in con

rom a
w&emﬁglaamm addition, ancpidiencersi Be aHality ard Glensd Siabjity, respectively,
SR Both&Ron RaN eTIRERRARDS hidiesh SMALhEPRaRGs a selection reagent to
di st ngui shed based on norphol ogical criteria:
the tﬂubhflea§<tf ank@l% ghaistaing, e fhestase eqfi soms| piodudtioh| @11( Enes, the

S 74 B A .48 LI pdd R S

gmew:omat}aeu hayelshowly et tHeepresender oﬁmhamaageneert}msctes the cytogenetic
C net,i cal 10,di.agnostics can

REAERTB e ce Ol R AR R, Bradif 850h S hsiplbtatory

mt;ulmnﬁaﬁnheprcmestsatfaacrddttam@ (Wueg naarad;yDbt BioE Standliné:69-82,

02 A bRl 0 G EodbR ok A s of e

cTtsglctlaﬁémo@ro@ RS BrRfhti6R DS 9tddactlotleﬂeﬁtlﬁ§s B bd §deh af ke fabt that
a nucleic acid nolecule and a region 15 of a nucleic

there ds Ry @cvenelimited; prlcetipsy ef pe startinggeh linesgapatiatde gn which
tt BB o@groaﬁamt@sa b@gag GR6! BHRNEK293f AP thes fceﬁshﬁve been
cod Ing region, a co eglon and an oen rea

duitivated oversqoputidsy pasyagengvendic yeas aad stosadgurior it thein dévelopment to

I he din i Qn.

pﬁtﬁ elfpfl{é}?%ﬁl e@ ﬁm{;g%céfﬁ) § B%aPsftEa:ﬂ‘o%‘th s Oto acrxg]%np zag > iy 8 (%}t,lon to
thegedem:g clnamgésr tmactessafy tfbre theo dhitied mgormhsatmﬂ,n filothen chromosomal
a?)onst i tut not.er er rraneniti)ra/oract iva

Rt 3, A tisio e encgh R B o yor ke the MFacurer

An@fallaad abnen, REPERLVEN, sthrttﬁg celB PREsEI® E@HseqiBhdel of hBse@anges for
sw tched on and/or off ., a tetracycline

ety delgrang a@fﬂ&mre%ctwnrﬁ%c t6#li Apeste ifothe ogengtife engineering of
rBRAHRRSt PoteERIRGL A bE&%Q@s&l ifr 9&51'1 G‘EM“‘? pen readi ng
frame as in the case of a’cDNA havihg a start codon at
the 5 end and a stop codon at the 3" end. The coding
region can be conprised of a genonmic or a newy

conbi ned arrangenent of codi ng exons and 25

i nt erspersed non-codi ng i ntrons. However, the coding
region of the expression cassette can be conprised of
several open reading franmes, separated by so-called

I REs (Internal Ri bosone Entry Sites). The term
"“permanent cell lines", as used herein, relates to

cells which are genetically 30 nodified in such a way
that they may contlnue to grom1pernanent|y |n ceI
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7 The term "pol ypepti de" or "reconbi nant pol ypeptide",

as used herein, relates to peptides consisting of at

| east 2 amino acids. The pol ypeptide can be nodified-

co- and/or posttranslationally, e.g., by the

attachnment of sugar residues or by nodification of

am no acid residues. The pol ypepti de can be |inear,
circular or branched. Furthernore, the 5 pol ypeptide

can consi st of nore than one ami no acid chain, wherein
Thve, thegireidemampdertjong thegresentr invengion ¢o trppoxide a more simple, more

t hr ee- di nensi onal, _st.ruct ures iptra- and/ar .

o R TRE 4P s S S il Jor BEPteRlstpn of permanent
lmaineei fifigs foi thelplodi@ion of fecobinp@lpyRpeitidee consi sts of

one am no acid chain it can adopt nore or |ess conpl ex

t hr ee-di nensi onal structures al so by intranol ecul ar
BRYsblent esoRRH ¥P eRUBIBS-thaer 8Nkl & ABHALAGISAL. | Y Or

i mrunol ogi cal Iy 10 active pol ypeptides or pol ypepti des
used for diagnostic purposes. The term "primary :

Bt Fescripfor'6ithe DPAwings relates to cells that were

- obtalned by direct renoval froman organismor a

tissue and put in culture. Primary cells exhibit only
v, . 'ﬁ}& . n. Primary cells can be e.g.

'gﬁ#?%%v%%s, Egﬁ$g%§ ége‘Tgﬁgf retina cells. 15 The

term "production cell lines", as used herein, relates

.0 permanent cell lines.th wer, tjcally .nodjfi

6. THewE APwately dis sty oLgusnOEhht Ggrebnn of he Y gene
figciohafd pohy Pief sirt@urhDprbRi dfa@shovidid séhogptar m

"sel ection marker", as used herein, relates to a

genetic marker offering the cell an advantage in

5. 9NhBe s WHERhtGAY BEldQmbPa ki@ pES1 R edfttRioh 0PFDNA of the
conditions can be e.g. the presence of a _
humanoalplesy lapdirypsin i) aindemthgneanbsploof ¢heo eytamegatauirus (CMV)
&gﬁg&gxic or a growing-interfering substance in the

medi um Sel ection markers often used are the neonycin

resi stance gene, the hygronycin resistance gene and

.h i hydr of ol ate .25.re tase. The term .

digs o e o Bea Bt S i RSpect Bitad o btion af e B A ggd B1B
poteinadfl £4F @r sdvBie diffekdn® erGidnemt Rbniddye baed pdadioauslgings for
acidgﬁﬁPinto the cells. As exanples the classica

huumap; PROUBYRSI% net hod, el ectroporation, |iposonal
systens of any kind and conbi nati ons of 30 these

nmet hods are to be nentioned. 8 An aspect of the

Fg ¢k ghowsiths syl oha Westgmeklot i rasnegk tadle exresgipe of human alpha 1-
G AT in AR ber ATERT ey LB pAMAREEH Bt lines. &,
hAAT edceetedcirain thelcelduinte the cwiurd supernatanipB dinfricglelat hAAT.
nucl ei ¢ acid nol ecules, and.in case that one nucleic

acid 5 nolecule is transfected, the nucleic acid

Fipl Seshioive seheinbtidatlg the aseqnteofheman biphd hgntithesiXbAAT s expessed by
of at | east. one.cell trapnsform ng factor h )
Bl Pl TRt g U Dot ih nle TS Saet (asA Hoqge linked

Tdh@inosdrbdn€ asday}. \WQ afhohdtf AAN TNUGhehge 261 e HAvediAl €81 dddiRs; B,
tr nsfgctedh a first nucleic acjd nolecule exhibits a
Séaé’améﬁ SXPESHOMPYFG STVeEe! Paspress iy sslecisd call clonesst one cel |
transform ng factor, and a second nucleic acid

nol ecul e exhi bits a sequence allow ng the
Fig. 6 shows the result of a Western Blot in respect to the glycosylation of human alpha 1-

- antitrypsin (hAAT) from amniocyte based production cell lines.
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10 expression of at |east one reconbi nant pol ypepti de.

The primary human cells used for the nethod of the

present invention are obtained by direct renoval from

the organismor a tissue renoved fromthe organi smand

put in culture. Preferred are such primary human

cells, which can be well turned into pernmanent 15

human cell |ines by expressipon of cell transform ng
factors, in particular amiotytes, enbryonic retina
Dethiled Bescriptibn as enbryoni c cel |l s of neuronal origin.

Cell transformng factors may be the T-antigen of SV40
(GeneBank Acc. No. J02400), the E6 and E7 gene

Thicow@tin t“smnibeytPy af Qs heréiﬂ?\:ﬂ:ﬁtes@ﬁ?lﬁlﬁa&lﬂkde&cs}:nsd\k@ all cells that are
K02718) and. tHe 20 d.E %g ene roduﬁ]re
HETRHIATHeNS Hqpopan E‘aéj be fatned ‘G%‘S 'S Xt%lé‘a‘s either

fesh QBRAMA NGfom fRtal m«%@%} is mfcoﬁlﬂ&|vﬁthcth@§mﬂloﬁ@ ‘HH&ﬁcﬂﬁee main
for the E6 and E7 gene products are used for th

Hssero 9f atrerip@tesg hes brRen idesaived ohet care bsr |dr$ﬁnwshe¢ml?ﬁsed on
ﬁ%h@lo@@éﬂ%n’ée@iabﬁ’or{)ﬁl@ﬁ sikecdiR ¢r ba1sS, I@Sitlﬁfcﬂ&' EANEEE LIRS rppcﬁll&notlc

ene products. he nucleic acid sequences for

uid cgig (4F OBlli}eﬂéOlpT odakt Bediat eRess fi7460154t H&ﬂieﬁﬂfo@tlls are the
;%8(?0% én@g:e 19 élﬁvﬁ'g{n' Qxﬁ?lﬁwﬂ?esi%S e?fohqgii )é lg Lﬁ‘)?ﬁ éf%rgeﬁetlcal

ave be 't ecte e seq nces
¢iagm$stu$ gan be scmedeas:)ﬁ sdnhee for pmagElyesn Myreavaratells aff lamniocentesis
cur HPV and, E7 can be _.ex from a
FhGduring, bregarcy 30 el e RASEE > Raldr B “ThoVperase
@BBhdriinfibn,dydAdRBY tdnlte seied i dofircd fdramaldcyte@ccur ri ng.
The cell transform ng factors such as the adenovirus

El gene function effect the imortalisation or

Tl{qul%{ ,‘}Erxgﬁfssh&{]cagiettte‘hl%la@%lﬂaﬁlcﬁﬁﬁy WLRRIGE Sid Rlebule énd a region
durably "cul tivated. Non-transfected

<p°r4 ﬁ’rﬁl‘}‘c tgidemoleale.sresteativedy, Lnoatainjng wegulateryicelemant gr @romoter
b"éﬁ.x}g]l ;%@ﬂ)n ??fon@otf tﬁé’\éd’(\ﬁfg‘%glomecroﬁﬁﬁ rééjéan Hd%ﬂ%i)@rﬁte?cﬂng frame

proliferate
respectlvely, as well as a transcrlptlonal termination element lying behind the coding

region. The regulatory element and the promoter, respectively, residing in front of the
coding region, can be a constitutive, ie., a promoter permanently activating the
transcription (e.g., CMV promoter), or a regulatable promoter, i.e., a promoter which can
be switched on and/or off (e.g., a tetracycline regulatable promoter). The coding region of
the expression cassette can be a continuous open reading frame as in the case of a cDNA
having a start codon at the 5 end and a stop codon at the 3’ end. The coding region can be
comprised of a genomic or a newly combined arrangement of coding exons and
interspersed non-coding introns. However, the coding region of the expression cassette
can be comprised of several open reading frames, separated by so-called IREs (Internal

Ribosome Entry Sites).

The term “permanent cell lines”, as used herein, relates to cells which are genetically
modified in such a way that they may continue to grow permahently in cell culture under

suitable culture conditions. Such cells are also called immortalised cells.
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phenotypi cal Iy recogni sable cell coloni es because of

the immortalising activity of e.g. the El gene

products. The transfer of ‘the cell transformng

factors, which transfer is essential 9 for the
immortalisation of the cells, thus takes over the
function of a selection marker within the nethod
according to the invention ich selection marker

allows the isolation of cell’lines wthout any

ﬁdadietnh pry peptidayenm Sresombieant palypsptidet tas asedireesis,ueldtes to peptides

f.f
RS TE o dTeSE p rming e TR BB roitRe Yp B el B Adar post
tfzmblaﬁ@&lly,l’b £2by the uttashmient ¢ sogdriresidueoor Wmddiﬁbdl@nawf amino acid
éernan ne w t hout _tran

t human cell ection_of a
ey 1 ﬁ@ﬁ@ﬁlﬁem@ Biclinsph Q&“&Ffsérqj’ - £ Brthefppore,  the

OB @R cBisist BEmER! thart JrRASRY ABidéhalrd Gherem BE @hams may adopt
present in formof an expression cassette., 10 T

TR a8 do5F GAmples Swree-dimepsignal sirecarras v oS tpﬁean@@@ﬂag bonds
n . -
(B2 seling LRI R abel Bl WARLIIRAISRS cpigs gt emi

aeat whaih 1Elca1A apolbtymdenyﬂ betss @nmplebcethfeofdimmsioaxlp stnamircm also by
n r E.lA gen nc Thl can

18&' cgigce gaxetfo%\fli%] ”ﬂle u%qlgaegg(gegi l'|:> éha.?rrlacolo 1mfnhunologlcally

a:ctmenlscﬂmtldm ompoﬂypapndésrmgmfentimgnﬁstlt ptﬁpdsés.r es pective

viral genone, e.g. of the adenoviral genome exhibiting

the said gene functions, e.g., EIA E B. The

BePlef ShamafasHet, ta@SJséd)herEﬂﬂe rélftbd tol deBB U0 WBrd gbihimed ®F direct
may also cont ai.n heterologous pronnters t hat do _not

TSEEYA! 98t B SRR htisHE aRhRHt iRy CH B BRimasrertllppxhibit only a very
A RIANRE kol BAhry COIEaR BE & 8 arR G RRCRSronASee IELSERAGAYS

pronot er's can serve e.g.: CW (cytomegal ovirus)
pronot er (Mkrides, 9- 26 in: Nhkrldes (Eds.), Cene

'lé{eggr?/ri Z‘ér?&\%grg% g?lgfél%r ’e%gbl%?l’ ﬂe CC ¥: gﬁféonﬁﬂenffgll 11nets that were

gehetjcale modified by b 2B oduc8ion pf a @aﬁsgpmmodang (e deyioadi mhlypeptide
tﬁ%onn er fromthe i Mmedi ate early enhancer of the

OnegaIOV|rus and a nodified chicken 13-actin
pronoter with the

The term “selection marker”, as used herein, relates to a genetic marker offering the cell
an advantage in growing under selection conditions. Such selection conditions can be e.g.
the presence of a chemotherapeutic agent or an antibiotic or another cytotoxic or a
growing-interfering substance in the medium. Selection markers often used are the
neomycin resistance gene, the hygromycin resistance gene and the dihydrofolate

reductase.

The term “transfection”, as used herein, relates to any method suitable for the introduction
of the mentioned nucleic acid(s) into the cells. As examples the classical calcium
phosphate method, electroporation, liposomal systems of any kind and combinations of

these methods are to be mentioned.

The term “transgene”, as used herein, relates to a nucleic acid sequence encoding a

recombinant polypeptide.
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first intron) (Niwa et alL, CGene 108:193-199, 1991),
human or nurine pgk (phosphogl ycerate ki nase) pronoter
(Adra et al., Gene 60:65-74, 1987), RSV (Rous 25 -
Sarcoma Virus) pronoter (Mkrides, 9-26 in: Mkrides
(Eds.), Cene Transfer and Expression in Manmal i an
Cells, Elsevier, Amsterdam 2003) or SV40 (Sim an
Virus 40) pronoter (Mlcrides, 9-26 in: Mkrides
(Eds.), Cene Transfer and ression in Manmal i an
Cells, Elsevier, Ansterdam 2003). As polyadenylation

EheTehD PSP FuficndneBoia ERameo Rir B RS0 A58 pomppment

latmanf cetl hﬂhehwmiélnﬁ%(ﬂifﬁﬁi prirhady tHua oy tcell< are Qﬁnsfsdtédc‘jfbl}‘ ahuélgic acid
Aci ds Res.

ndeertiode 5500 AL OB Iehniipreee eppe muceic acid

REIs&Rd tlﬁ%aiﬁi%t&p rtﬁe,ahﬁcla@ MR SRkt ule Sk Of xeq%hﬁgemo%mg the
and ot her heterol ogous re gul atory elements for th

CPEREIDHPhRNIGS QB¢ 6F ktranpﬁatnlngsfacnoh andethe pexprepsiens ef a;.rpcombmant
Eﬁ&eear{m}{ cas% tlga’c at 163SP R diffBrentnubfefcSicRd IH&Qéﬁﬁ:h aretr transfected a

pronDter expreSS|on cassette may ex

ﬁr@hNCbgmsrgi Ipolocrdt exhilwts a\ﬂewnveealkwlng)ﬂle loxpirkssion of etslsaso one cell

§an§f(s§gn %ac?oxrhalm a sec?rhde rtlu% e‘13cI A leQ ntg-hgllisae} s-le_:lﬁlzeélg%'l gl cﬁlggg the

uences e expreSS|

'axpmsmmasfaamteasp@hypseﬂhbxdmt@o@p@tme.esent in at |east one

expression cassette, too, wherein the kind and the
sel ection of the pronoters and of the transcriptiona

THR! prioldy hemas CElOnee ForCtBE MRSRANS th@ﬁz tebérs enveBidn £8WBtained by
for the cell transformng factors he nucleic acid

digsgfutsmonal emithe opgapismy piyp dissierfemg Ve Eowyr e Hrganism aneput in
QuRGRMBleRARY aﬂ:Q:uE}P%rYrHﬁchhﬁiﬁn bAG! WHich Yard BEWEIERRRATAY Z)ermanent

regul atory el ements nay present on one or sever
hinan eqell nlinep by | expression of well drendfersning dactorprinfparticaldr amniocytes,

eW&HJ@Hﬁa &flls Smelpgs e?rﬁ)%omé’]ceﬁg I’)f r?erﬁrc;ngleongm.

Cell transforming factors may be the T-antigen of SV40 (GeneBank Acc.. No. J02400), the
E6 and E7 gene products of HPV (e.g., HPV16, GeneBank Acc. No. K02718) and the
E1A and E1B gene products of human adenoviruses (e.g., human adenovirus serotype 5,
GeneBank Acc. No. X02996). If nucleic acid éequences for the E6 and E7 gene products
are used for the method according to the invention, the primary human cells have to be
transfected by the sequences for both gene products. If the nucleic acid sequences for the
ElA and E1B gene products are used for the method according to the invention, the
primary human cells have to be transfected by the sequences for both gene products. In
case of the expression by a naturally occurring HPV, E6 and E7 can be expressed from an
RNA transcript. The same applies for the expression of E1A and E1B of an adenovirus
which is naturally occurring. The cell transforming factors such as the adenovirus E1 gene
function effect the immortalisation or transformation of the cells and therefore their ability
to be durably cultivated. Non-transfected primary human cells die naturally within the
culture at least after a few weeks, whereas the transfected cells proliferate to
phenotypically recognisable cell colonies because of the immortalising activity of e.g. the

E1 gene products. The transfer of the cell transforming factors, which transfer is essential
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sequences of the cell transformng factors including

the respective regulatory elenents, e.g., the E6 and

E7 gene functions or the El A and E'1 B gene

functions, or the cell transform ng factor, e.g., the
T-antigen of SV40, are present on a nucleic acid

nmol ecul e 15 and the sequences of the reconbi nant

pol ypepti de including the regulatory el enents are

present on a second nucleic acid nolecule which is

fibr she morhorfalisationhef the cells, thus ltekies omeri tte Mmctionilof a sklection marker

further eferred enbodi nent al.sq the.sequenc of  the .
B L S R o 305, S5 RE" B o RSin
bfesepeladeh Wathyut dnfddafiond &B%nb@ss&ﬁﬁﬁda‘y SelEctioH IpAdsQrY, wherein the
el ements are present on different nucleic acid

| Breg| eressTRBe OB qRrsh CitfgentweomabipaghipolyapRtidop Thus, the present

ﬁo&waﬁ RElME id Parib@lhnN® 4§ RRMHANE} plALYng |aeﬂ5?rH£n%n€Htﬁnad Eell line
this case, be present on a third nucleic acid

Wﬁh%m@fecﬁm el selecgrsmprker fromthe first and second

nucl eic acid nolecule, or on the first or second

nol ecul e, conprising the sequence for one of the cel

Theamwienr adid@qﬁmct:a)fos thel exp@sgioredfethe ecll teansfodining fectors @re present
are transfected by a first nucleic

tglc#?lgl?r%ainexﬁﬁegl%locr?fsg%l ng the expression cassette of

the E 1 A and El B gene 25 functlons and a second
ucl ei ¢ aci d nol ecul e exhi bi t he expres

SEPEEDN RSOl FIE BUBSIPERS RIPOFTS didn fanscriptional

@Hﬁlhﬁldﬁ REuedcd¥DleBpdstifely, Se ,Q' it indtatal E1ANPrbM6tef hﬁdsihe natural E1A
nucl ei ¢ aci d nol ecul e. this enmbodi nent the first

rRlvadenydationisiie (151 the @préeséléﬁtoﬁmsad???émél ElR gsgsriactionlhis can be
&ﬁt%%@& {rehERARIAL Rl ShofecliRl ﬁgéal fglgﬂﬁ'é%aﬁﬁﬁ’d'fol %Bn@ﬁ%agn@ms of the

honol ogous transcri ptl onal term nation el enent
respectielyital ganonei g.i frikd adgmivirabgamouie exhibitiog 8@ said gene functions,

%g n@lgg B, é]? %?er sﬁf Qastsches I}gxmiﬂeo & ﬁargsrfoe}ﬂl%n [ i”a%{or %ly also

P m nation
contain heterologous promoters that do not occur naturally with the coding region used or

transcriptional termination sequences. As heterologous promoters can serve e.g.: CMV
(cytomegalovirus) promoter (Makrides, 9-26 in: Makrides (Eds.), Gene Transfer and
Expression in Mammalian Cells, Elsevier, Amsterdam, 2003), EF-1a promoter (Kim et
al., Gene 91:217-223, 1990), CAG promoter (a hybrid promoter from the immediate early
enhancer of the human cytomegalovirus and a modified chicken B-actin promoter with the
first intron) (Niwa et al, Gene 108:193-199, 1991), human or murine pgk
(phosphoglycerate kinase) promoter (Adra et al., Gene 60:65-74, 1987), RSV (Rous
Sarcoma Virus) promoter (Makrides, 9-26 in: Makrides (Eds.), Gene Transfer and
Expression in Mammalian Cells, Elsevier, Amsterdam, 2003) or SV40 (Simian Virus 40)
promoter (Makrides, 9-26 in: Makrides (Eds.), Gene Transfer and Expression in
Mammalian Cells, Elsevier, Amsterdam, 2003). As polyadenylation sites may serve e.g.
the polyadenylation sequences of the SV40 large T-antigen (GeneBank Acc. No. J02400)
or of the human G-CSF (granulocyte colony stimulating factor) gene (Mizushima and
Nagata, Nucl. Acids Res. 18:5322, 1990). Likewise, some of the expression cassettes may
contain homologous regulatory elements and other heterologous regulatory elements for

the transforming factors. That is, the E1A expression cassette may, e.g., exhibit a
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especially preferred enbodi nent the first nucleic acid

nol ecul e contai ns the adenovirus serotype 5 nucl eotide
sequence from nucl eoti-de 505 to nucleotide 4079. In a
further especially preferred enbodi nent the first

nucl ei c acid nol ecul e contains the adenovirus 1

serotype 5 nucl eoti de sequence from nucl eotide 505 to

nucl eoti de 3522. In a furthe{ especially preferred

enbodi nent the first nucleic acid nol ecul e contains
heltreolagmmmwmmgr, ther BBy prpréssinni chsseitel ey sehthiembemélogous promoter

ucleotide,1.to nucleotl e 4 s ondln to the

QR Gora i PR ia S A il aSBRE RroBidr, o' gy
233 423-429, 1997). 5 The presence of the E 1B

r onog er d the B.pol yadenyl ati on sequence (nuc
ﬁw fehfo'«l;% segpraGesdor @aaxnrsssm of e atdqast qng sesombianigrplypeptide
0 ?re@éﬂ? 2851430 of expkd3sib chBiteC AR whreinths kﬁﬁtiﬁ@ kH¥ERiection of
A further advantage resides in the fact that the
Qe quenetersy ¥ oh trefarseripiarel frpinationisedusnces cpgegpead ttpethose
rﬁah%ﬁsi@fayh@tcb@&aﬁsr&rﬁu@raébé contains the adenoviral
pl X gene 10 function he pl X pol ypeptide, a viral
structural protein, acts as a transcriptiona

n Y I ers

B B e b B b ke R i, LR, oBf QRS Fombinan
pmlympm@rmclifdmg theamemvptegmhairy akemlematnay be @fe{sem on ofie drveveral

h e ed int
BreRCatRRE Pl e o Bt eidesth PELE, Biierptesion the
s@ﬁudnb@ SO bl RamforRlgy PeRtd feluding hhdwretslbmw fégtifator Blements,
cell. lines_according to the invention if the coding 15

qtenk apd B/hgene upstionh anthe bl § 7ot F e sene Eagqnsy fothe cel

teRBfobRing Fhcté 8 gOfthe ANt ANTRISRI4D, R 'Hrés@lﬂecﬂl 2RQY&e adildSnolecule
r econbi nant po ypeptldes may be therapeutic proteins

anddhe sequenses plitha ecembinantl palypeptide/inclyiding dhe rpgblptory elements are
pg p{gltg&g?%g%tﬁd %ﬁclg{cyatcm I%B%%%hl&r 1s|d;§tt1?1£tj ﬁ&h'tﬂe ﬁrst E'HJIBE‘ acid

antitrypsin prot el
Tholkdils. tIora \firtheh pirﬁrfmddl elsb@llastttailﬂ) &ladsequd'mecs of the transforming

REGTRRCEL 00 2N 5 bt G EREL il B8 ooty
eltﬁim pnfesetnhen Hﬂﬂfegena;mwidﬁmd ﬂnUEéulesEﬂ"ké fego@mRe f the rdcémbinant

an i acto f eryt hrocytes (red bl ood
| P&ﬂmeﬁg alelﬁﬂgstg% res By chaactrﬁ thi ?ﬁSF,n % REESLQR @ third

icleR RAIhéle@e, Whidh 1§1§1sﬂ11{2:t B@ 1St 2 stdond 2160 had nfdlecule, or
patients. I nterl euki n- 2 (11-2) is a cellular nessenger

apcthe first REsecpRA malecyle comPEFing rh§ sgAuesefer pReefithe cell transforming
fm&@r inaa GRetbiled BRb&ARE Qhe ;,hﬁla mrmt LA imiaﬁ’s?ected by a first

[ ul ar "1 mmune response, xanp e In the case
rtugmiim@m@g@ées corplinipg th¢ Gkpressipn cassette of the EIA and EIB gene

functions and a second nucleic acid molecule exhibiting the expression cassette of the
recombinant peptide, which second nucleic acid molecule is distinct from the first nucleic
acid molecule. In this embodiment the first nucleic acid molecule contains the E1A
expression cassette containing a heterologous promoter and the homologous
transcriptional termination element, and the E1B transcriptional unit contains the
homologous promoter and the homologous transcriptional termination element. In an
especially preferred embodiment the first nucleic acid molecule contains the adenovirus
serotype 5 nucleotide sequence from nucleotide 505 to nucleotide 4079. In a further

especially preferred embodiment the first nucleic acid molecule contains the adenovirus
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factors, such as factor VIII and I X used in the case

of haenophilia patients having blood clotting

di sorders, also belong to the therapeutically active

pol ypepti des. The reconbi nant pol ypeptide according to
the nethod according to the invention may be a

hor none. 30 Bi ot echnol ogi cally engi neered hornones are
used in the substitution theLapy in the case of

pati ents havi ng hornonal disorders. Exanples are the

fer syt §uga1|eoﬂidwmqu¢nge Hommondeatids Ui0Snto nmtmudm B£22. raray further

5l eelitit PEPSPRRES AET b Se o RS RERS p adenvins
stwayﬁd Siicledtide §qiade fotPRicledtdeOr o Mmidlebtids434Meorrébponding to the

II|c St ting hornone (ESH) or _|uteinisin
sk i P oB aes (Lot Ao Varologg 2ottt B e s,

The reconb|nant pol ypepti de can be a reconbi nant
anti body which may be used for 5 therapeutic or
Hheapressed ef hariSseromomaand gt BB aglanrdenylatitnesequense(nucl. 4037-
00 SRR LR} Pin SRR s Miplin LRGN LA if DR o i
¢rhizodgndnt. LA furthepadypitage whideshie tmpfadtehatahe s;th refgaomtt@tween the
Sk o LB B 388 e Mk REGn Bl SOPRELARSGF henpyt px sene
m@tfqnl ThecplXpmhgreptidept vﬂairmcmtaabrochuaga@ as s trkrhsbﬁpthmslemwator

t hods,such as the enz i nk nosor bent
GBS ER R S ah B BPBUHE KeSgpa e hsta globin
PrombRE Jhe &@ﬁknﬁﬁ(ﬁﬂ}/&tlv&tm@ eHfett dTaRH SIX foBfpéftidehnidB in addltlon
detection of t antigens of infectious agents such
PRESSHd iR b eshagantlpad 18 ap ingrgase i thaexpression pates of the recombinant
pdypepRsy @hﬂﬁﬂ m@sprédugﬁoﬂ: gap 'hﬁés Qécofa R e3tnfoh i fe coding
chain each consisting 1 vari ab const ant
seagfinon of 8ie rgenrabinant ptlfhfeequlelle |uedcadhed cm@u ehons obthet premoters
%ﬁﬁﬁ&ﬁ&%g nucl eic acid nol ecul es for the expression
an anti body may contain two separated expression

~ cassettes, one of which encoding the Ilght chai n and

he_ ot her heavy chai,n of th nmuno bm

digomanat S hPERFL B89 it BrrabBn PRSP nES 18 ugrep alph 1
ATEQPsih B8 gtawth Rctbid Veabl ia erjthepeietih af Merkak®IN| Burh4h alpha 1-
! o,r s h@a%clft)l 1%/2@?(%%2%2 ﬁé}lﬁ;r;grgtéﬁclbﬁeg@hlgagge)(psre ggg Ioglr;.r gr%temases
aﬁﬁwlat Rah&hpRfcdIRCcEATR A ChRI & iakdrfled A £ tdeﬁ&éﬁcy 1&g to
codi ng sequences for the |ight and heavy chain may,
suene danagep ef the dangrpd e e Brpropgietn mn@@gm growth factor for
SPBRELAE (AR ARFARPLE BofRebl SRRt of s
sl basciggheoense pf bmsplamheompmytsalmcerhewenﬂu (G ichatlinlar Timssenger
cl)cfﬁﬁel, 1?1%1]1%%% %&g%ﬁdﬁ Olf s F%?fﬁcl'éulnglm\tkn 1?%)%% m2 e I'c]esgvs éﬁ:ﬁg aac 1{/]at1r<r)%)6f the
czeidplaeammme EapRIed, tfer axmln;he irs éipacaad of tumyoua @seapeenleleod clotting

codi t eavage site, for rot el
58 5o Beb? ST B SeePB M et hEtslop Pk Biilsaving blood
Nttt Bisdriiers, ol beRong toMhe GheraeBRE$ abtive pﬁfy?@ﬂifd&p The recomblnant
polype tide consi sting of the sequence 0O lig

gecendiigntol Fi‘@omfth%d aeqordjes |t<i> ¢t INXPRYIOR A be rﬁahwmone
ﬁ@teaﬁﬁﬂfgﬁaﬂﬁ BhgimetddMeeh&Rs 8RGRAEH thYsubfRuMGh &y iAthetase of

sequence of the cell according to the invention ' nay

rerignds doying diprmdnaf dzsgwlerst Exahplen arenthe debd sugat beckring hormone
h l.] e LN

%ﬂlal antﬁ%o L ag)ht)at% }Qg?lﬁ éllla% éﬁg{e}]h%\gsar ngqegldgnt s% %totropm

(Eromgimbnitnsiner Gorsths treatetihef dwarfisto) enddgemmieoteopeffacodesanty as the

and a light chain |inked by an am no acid
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1 sequence (a so-called linker) providing for a free
notility of both domains. An antigen binding structure

is formed by the intranol ecul ar "assenbly of both

domai ns, which structure corresponds to the variable
regi on of an inmunogl obuline nol ecule. Bispecific

single chain antibodi es (bis-scFv) consist of two of

such single chain assenblies made up 5 of the variable
donmi ns of a heavy and a Iight chain which in turn are

follizlee stinimylaténgcloormeod i(FSH)s exyleeigieing ridrmacre ()i foe txgataisibnt of

ggﬁp &tq L such nol ecul es may sinmul taneously bind to
moqénf?geﬁ bi ndi ng sites (epitopes) thereby
connecting two nol ecul ar structures in a non-coval ent

nner. Bispecific, di abodies consist of twy, singl
TR FPolipeP e 12825 TERaBIRARL YIbaY iy be used for
tErasdutic @R Hiaghostit pusosabIARBRIR 4p8indf tha tdBodrl f3Biosi® F5btét alpha
heavy chain each, separated only by a very short
(TNFkeey are usadhin yheagage wf patigots veithl theikestoid tarthititis, aftihodish egainst the

' i L nhi bi [ | l.

AubPEELG, bf BEEpidkiBl Bicin 'l BFR 3B S8 i foge of cancer
padenty. Amiboldieg hisedd Goredisgnasticamirpases ial eeufoe eR@wple Goinpbnents of
bi ndi ng, yal ences is fornmed once nore. 15 The .
PERSHOR oS Ky pLEt GBI MEB SR By REMEEF ingopppsorbent
A3%ye (RILISA) tor aghe f radib enrhihokdtBeror 856N (RIAD! MO dhd¥BVteR Eassays, the
viral, bacterial or parasitic proteins which are to be
astibefliesegrveder the detection of the Agtiesps picinfetiqus ageie siich @s the human
Nep&ftisevirusThese proteins may be both structura
pol ypepti des and regul atory or enzynmatically active
pol ypepti des fromviruses, bacteria or parasites.

e AR RIS T LOPARFPS B cons

of tvatiattielarall copstarit e¢giorisior flornam T nugieip aditl scrmendies ofsths transfected

Bact eri.al rot ei ns which are consi red for the

BPBlroR T RIS 08 FouTaPar of R MRS mrg b two separaed

qu&ekﬁmt taesette€lohe bf whish afic@ding r:lge ]'ighﬁ ok sxltd)oh? Behes;hb (hBaviySchain
rom ent er of oxi nogeneous Escher.ichjia coli (ETEC). or .

Atk EBOEROB s Gy Upen RErSEHm Ohboth Bhai i fig el according to

thiein§ &iftfon 3h 30 BRAiRRRDble BOMR BRtdcHRSantibod) Meleaié. t188 expression
whi ch pol ypepti des may be encoded by the nucleic acid

eedesupletic 1ot haing meayt edpiepent B SePasaech or RBttho gares sucleic acid
rﬁolgcu’le@)h?hé%%%bn#lﬁ:n&'é ARl Qﬁdal'aéavﬁ éﬂéﬁ m&, hbWEver, be present

Qagsatlve agent 0 mal ari a asnodil um czparum or
vgithin dleh bape expression sfassetis @nd @8 TeparatednbBcdni RIS segmence (internal

. . | ide 0 . e

BB A o 5T Rl B RS e AR B e
aoding celjuenges li@ tinkigho andrihe deasyrchin jpaly yip pritdiple dls) bevpresent within
js/lare active as repliqgtion fgq}or s) and wqych al l ow .

{h SHPY SoRrRySion; Cagsetts apf) B8 REARY | Pfdaeé gy sncoding an enzymatic
dleaphdeCsite i fona pfotdinkst €b.g., @ebelbiApvaRtlie sintilthsaadle Bkpr¥ssed within
$ntrﬁduceg_énﬁo the cell line by_transfectlgn within

heelh arrhiv il  dleayene Precursay polypeptide Fopsishipg efiegsequence of the

1iHPSRAIHAERL dhdin iRforRAAtEeL g bR ﬁéag,( ehid. line by 1

transfection contain a genetic ement denoted "origin

~of replication" (on), to which elenent the

DDA 1l B5LA00 2B 0SB AL B apgan o e
isyEnsomeday ralso lcensist @€ frdgmeitecfidncantibbdy ippeasiosfethe complete light and

replication of .nucl|eic.aci | ecul es, .in parti.cul ar

HsP R i o BIRleCairE SpodRy GRRY. Snats, Sodif il Bpgments)
dohdstaafilie Yariubid@omaihis bhHe hesvgnaides tighd ohwial 1@iked d@ial amino acid
nol ecul es thereby increasing the expression of a

reconmbi nant pol ypepti de encoded by this nol ecule as

well as its maintenance during many cell divisions.

Such a viral replication factor is, e.g., the

- T-antigen of the Siman virus 40 (SV40) which, upon

binding to a sequence denoted as a SV40 origin of

. e e R o o
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20 vectors certain viral gene functions are usually

del et ed because of security considerations. Gene

transfer vectors, whose conpl enentation factors may be -

encoded by the transgene introduced by the descri bed

nmet hod, are for exanple vectors which are based on

adenovi rus, adenovirus associ ated virus (AAV) or

herpes virus. The conplenentﬁtion factors expressed

within the cell line may al sb conpl enment del eted or

sequenehi(n sortalled dinked pREiding fang fréeemotilty @d bothi domainshiAmhantigen

Vi ruse 0 _not.contain,a.gene.to, be transferred,and .

Vrlirg ot BoerRel By Mad sttt peihOB pE POy dotis. which

stArthre eortesponds toathe aatiabereglon dffag imamaoglbbudide AVdchMSBispecific

hase ene.transfer vectors, for _ex I he gene .

PR EhAO ST BPRES (5 SoBY SR T Of i D El oS bies made up

¢ thei varibh1e defalns AFCOREHV)BntiOa iR ERMEWhIcANn tifCardQinked by a

del etion of the respective gene function fromthe

BrIRetBS ofeaupeey @ed ofrei Mtileafgaineth €addie (Aifary suglf mplecules may

YR iteSush Bidd &S BAS GfitidehShiiGRE Fitky ({opdsh Gt Kenn@dting tw

unrelgte nbcleic acié#sequengeé. ¥ﬁg£gg2e %hagtﬁgh e o

polculsr stimctarte iroy nomkcovatentimanneal Bigpreoifisidmbodies consiat of two single
2t t viral capsgid, The .viral. e .

CHATR SR o Db d e s SRR i it e By s ol of o

Hghaand h heavy chaipreedts aebarated drdy bpialvgrypdhagdinkér drikeyvare &lithout a

IRl TP b BRI e S glagylr asembiy; by

Adenoitulal asyeablysSa GdriablRehesBCaiddight Behah iaf Activ@Gholecule having
addi.tjonally the gene functions E2 and/or E4. Cel

oRirdingyalnssdn {orRgd ange MQte.al  gene functions woul d be,
in principal, able to conplenent the generation of 5
adenoviral gene transfer vectors which are denoted as
Thpmeremlynany @elypepsides enviodedl binpgaiuelpicaasishpleewles transfegied in the

[

LRl By SOV, PR He00e I YRED L8RS pobgced fora
ok dshpropldaatic orutemipeutic vatcinsai these gueteioe snaye beidboth structural
denaot inverted termnal.repeats (| TRs). 10 The .
R 2By Feb FEnL Frbele B AT E rivelis ik Kot hogera o
panasites. Vil protei¥anayCie, le. giyale hapatificB Mroesieficoatigan (HBV surface
rec%ﬁtor go%%%fgéide. Ich is in panficular | ocal i sed .
BIHEEHePT ST FELEBY PR L Tomk femah parilloea vEessendctarial proteins
Whith hid@ohdidetsdt foPthe PlodubifonCatvhcoliés aftatithdiskpRélod Rroduction cell
transduction of the cell by a viral gene transfer
knsg @ess e8> SBISEReRING supunifsfrem epieggtoxinagaprons Eseherighie coli (ETEC)
bl st C ' an.of . o .
oS Rlnd ot R Toh Al B Eoh vl kO AORRS KL beprdes
faefe rigppasites, whieht pelypentidesd arayviesd en¢dded dy- thal hustbic acid molecules

I: ' rec [ tAfd
CRAREEK o uR PRGN U8, )38 Mooy tRE ghR ST br e
cwiative iagertt of xymlets PlwmadiuntHlciparinrner glutdikiose B Sraasferase (GST)
rerequisite that a cell is suitable to be a
‘g‘? E@ftf’s@ﬁ'aé@fqmcf‘ﬁ’r adenoviral gene transfer vectors.
In a preferred enbodi nent the reconbi nant pol ypepti de
i.s the Coxsacki e and adenovirus receptor

( (CAR). The 20
Brreresmhead pabPeRtidenencoddetit B nyeleip st malsolemtranstected in the
pbh ﬁletﬁ@@ﬁ@/ bl BRY QMRork Bl ﬂ%iy%@ﬁﬁd%Fsb Whichadste abiMtSas réiRation
roduction efficiency of these cellS in regard to
g@eﬁ@vandawhlvhs@tl@wan ¢pirotriak rirep B echrdmeosamne | indeperdenty replication of
ﬂmie?ccé&fmm]géﬁl&rﬁﬁﬁ&guenﬁf ﬁiu%ﬁt?ceﬁ;ﬁﬁo the%ER ﬂﬁj@B iSRRI Rhin the
or I1nternalising receptors such as certal |ﬁ}egr|ns
linzn oel dinat Ehetnheleie picalkmoleduldsisebsequantly amtrbdgeedento rtnedlldine by
vector, respectively, into the cell and whose
addi ti onal expression is advantageous in the 25
production of production cells for adenoviral vectors.
The nucl eic acid nol ecul es used in the present nethod
for the transfection of primary human cells, which
nucl ei c acid nol ecul es encode the at | east one

Y L e o o - o -
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30 contain "matrix attachnent regions" (MARs). These
genetic elenents, also denoted as "scaffold attachnent
regi ons" (SARs), play a role in the regulation of the
gene expression since they are associated with
transcriptional units and regulatory elenents within

the genone. MARs are able to protect foreign genes
integrated into a cell against a 1 transcriptiona

muti ng or shut-off of the transcription within the
transfieetionc canthin @| genttie elemgntedénatedi fogiginhef replisgio’s §oronto which

SN AB wy REr R B AR50 e o

replivatiorest, thdepdodtatl Audleic ScidByholdatie STHEEpisaMaIddlication of nucleic acid

transfection of iimary_human cells with nucleic acid
%F,%’i‘?fr &P%Bﬂ’?%{i ‘ﬁur Rlgymi Rl‘g%’slf‘tﬂe s ﬁfgﬁtse? 8tropg; gerease of the copy
BRMEOC RS thasfeded Rldeid bR HiMIeh thekeb§tifdreAME th¥VBxpression of a
functionally |linked factors, respectively, and an

resombanant priyPeRiide eneodsd ity hisqmelsede 98 wall fsoiis majnignance during

th&§ER GABbnd SuYP§ Rirh R plidGioh BUERIQT Sg. NN ef-ﬂ%&? 8681 Simian
to generate pernmanent human cell lines for th
g ctde €9 \o) ovhiels cenebi biading gol 3/ sequencgedenniedhaue $WO origin of
BATA LT 5 B3 F B S s BTAIBT, 8 e phaOfPDRA hites s
rpploduarnt. Toe Epdtein-Bagrvime proteitn EBNA- t @gstein-Bar Vinas Noelear Antigen-
xpressi on of. at. | east one desire | ypept i de,

(FBPET S ofEpRScre e TR CPuee Srorer = iTaRt {6 frashiegosomal
rdplizaticl ¢ f3ha®@y-P Reryifeucldifhed malecde. f Oor the production

of therapeutic polypeptides, blood clotting and growth
factors, hornones and antibodies as well as viral,
TRGE&Imban® polpFdpadist drcoddl BHPERLEER bR mdlecuiirSfected in the
vaccine. Furthernore, the cells according to the _
PresortRatlnd qenyplsp de iralproteins pliewipg e ataduptinn affrecombinant viral gene
GO O%tdrS Vithdh !Bl HALs. AL pitGhs, Ao dalléH complementation
bacterial or parasitic antigens & respective spé%f?lc
fagtors lavel expgessédiwithio theored], linelaad el the emrysetic bngiructmrdl kemponents

[ ti . f th duct i
PR A RS Aoy P s
eacntigdea thonudldie acidmadlgcalesofothe igemhtiinsfel veytsrt esich gene transfer

rocesses or, for .the degradafi of . har nf ul ) . .
BB CEREE AL gsne AECr P Realy et hegish 8! Fesyieppsiderations.
GERY trXTEreRS oY) hese @ngleni@iiof iffdt@s Qﬁ? beeassdel IB?_@ﬁe transgene

_poﬁépe tides. The number of expressible pol ypeptides
TtEo @*;sighnethf dsperibedy methgd. cire ffar emample cicetors whicy are based on

3GV RIS SReRNEAN LLCIEBE ViR QRN AR theRi WREGD! Tﬂeéongflﬁnentation
transfected into the cells wth the nmethod accordi ng
facgors pepressedevithin the @B limp may else nemplementaigloted o5 ragpmbinand viruses
- i N ' ' i.al |y _depende
AP R Ao, DR URE! onlal £ AR B bt Ka N ARRA S bereny
nptdotigg ad £scna ftiassferi viestor nttacedised, ie@n as atvaccidee cel | .
Whereas the expression of the transgene is shut off
after a relatively short tinme at sone sites of the
16 eHel cdderdt a@d01Es baseiEzed PaRFsi veRtoRafos Bkdntpld BBRERSfunctions pIX,
transcriptionally active with high efficiency over a
Rookg #1908 B Y sy Sraced Withia @ eliappdmpge thp grenticgy The
deleB6S 6f it feSpbctivO gehRefuiBiont #ARNRE gBionte6r the ARE{P i ses the
pheno;gge in the permanent cells produced according to
SequEtY] fVPRsers jaad) tricreases dts ceprcity) derutbe uiplreesfsinelated nudisic acid
I r ] f . ; h n
& sk TR lobln X100 padedy kT R LG, T F omponent of
theexyirad sepsoh The ssat geee fimstioctssE2, E3 and E4 encode regulatory polypeptides
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thus at a "hot spot"” of transcription within the

cel lular genone. A further aspect of the 1 present

i nvention relates therefore to a nethod for the
producti on of a permanent human cell, wherein the

nucl ei ¢ acid nol ecul e exhibiting the sequence for the

cell transformng factor(s) further conprises

recogni ti on sequences of a sequence specific

reconbi nati on enzyne. In a shbsequent step, a further
whiph assdxpressed 3is efet early @hasa of tendgd replicaipn b&démoviral vectors of the

Lntegrated in th r e hu cel] li.ne whereas

L S BR AT B BTN AT & QT AR yoeios of the second
£onpiafSE Rk addRneTlyitht BeneCRidtRESED Ind@ IS CEI lifdsTOmplementing all
contalns a respectjve reconbi nase recogniti on sequence

vral rgene fdnchiane wWosld, §pi i arincrakyahe £ . complemeng fhis gerpragipn of
. : . Y , e _
ERPELLR T NGRS OSSRt OB ARORY Lo
gieneviral vectrs getneh denoidesntain anyc edding gane Sutntionsgnyamore but have
S : _ . o 8 v whi. -

e e op 2 (RCrBHARE o M, Rl FhERRYacid! i oliEhles being
denoded iyertedstenninal repeadis (ITIRs).r api dl y generate effici ent
production cells for another transgene. A further
aspect of the present invention relates to the
Tlm?mldi@mci?ﬁraiﬁdfas&l w1k chef présentifiethop Qﬂ(ijts ;t\?q&yﬁmaqm&ﬁ cell may

n sis of the integration sites and whose use. in
@QE?%@&? Birodre tegFrior PrRlyRePtide Whigh 5B Pagtihlat fogslised om gre surface

SIPAE R BB A W POMIbIP fdr Ghé) RFedtioR MONHEREI 4! 4 Sirus and the
Specific 15 exgreSS|on cassettes can be integrated in

transdustion o fop edkbiod vird sencotnaler wetmsrIPactivsly: AAafvirekesptor for
@S REGH se% I re R RS eId WHE e Qf&n&%{#@ts%tyktgeaor@%&dwhich the
for the production of a permanent human”Cell |ine,

mbss cenvientidnel adgnoaiat veptarsianeulerivadl the sxdeallsidtGoxgackiveand adenovirus

n ] owi,;ng.4 he expressi o f.ar '
R SRR S PRl EEHRIE  , Sisfee ZPS TR0, ooz, The
sméfxseit expression v CARC amihie Barficejoh preegauisilethat a tell isBaitable to be a
codi ng se nce of. the reconpi nant pol ypepLi de, qne. or
s ZE 380l it {Tog et Jadtrn b S PRIEE] smppgment the
febEnbifmO NRUlfiREEdd 65 ORI CoRACISS UMANG@shoVRYs T€RpEE @AR). The
the 5 - and 3" -end of the respective sequence. The
vsrespspsienRf throtegeriertnobiwentids cpe signifisyslyimpraye the ipfectibility and,

H8S @he profictiofefBEREcy WIARE&e IENEIn REQHH ! adBRW iREveR B34, IF¥rthermore
detected and quantitatively determ ned. After

the pecleic a¢id apleshlegnan engpde, besides IGARe s¢raudaty) resepipts o dnternalising
SRS U RSl 6L ol o il LI it
veolog gedpectvelyp mits thegel ané whosesasidiviona @spressian s advaatagedusrin the
R SRR BB B bR T e The expr ese on
cassette al so contains recognition sequences

The nucleic acid molecules used in the present method for the transfection of primary
human cells, which nucleic acid molecules encode the at least one recombinant
polypeptide, or the nucleic acid molecules encoding the cell transforming factors may
contain “matrix attachment regions” (MARS). These genetic elements, also denoted as
“scaffold attachment regions” (SARs), play a role in the regulation of the gene expression
since they are associated with transcriptional units and regulatory elements within the

genome. MARs are able to protect foreign genes integrated into a cell against a
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of the same reconbination enzynme. After a short-term
expression of the reconbi nase a 30 new production cel
line having also a high production efficiency will be
generated by the excision of the original and the

i ntegration of the reconbi nant pol ypepti de newly

transfected into the cell. This nmethod reduces the
time consumng process of the selection of well
expressi ng production cell |lnes. Exanples for

uraescrrmioﬁﬂ&ﬁau@mi shetsqTE 61 thé @randerip€6i0 Githini tBE) tra@FE®ACRE thereby
are é-reconblnase and | oxP recogn|t|on sequence
nhanaing

eif gRression fHugbandMermodep; 3323 74 in St MakgidesEds.) Gene
Tﬁﬁmnalﬁqaremwamdeh@ 2005 FRV RP NaGFerdfm)l O
Fip reconbinase and frt recognition sedquence from
yeasts (Groth et al., PNAS 97: 5995-6000, 2000; Aralc

B 5 s, A 60 B AL L i

qootairtihg ezpressile nedeigracidi mqumqm darceselb ltanSmengi (ﬁéctdr cand two

Nucl . or
ety ThieR qsnaanes o p TR oxPRavSle Gaifc ol ddepl of a
1352;2 ©n8 9émbrAfX1polgpeptidedtha rihﬁagem BaVE ch&ﬁd]ﬁf thi geh@hfe pﬁrmanent
ntegr tion, 10 Th foII es i]lustrate the,
e dines oy s Brofieion of Fso P MbAg. the addition of
ééwcﬁ&s rédpents aTRe, dhd heskseant inyenuaﬁl Ieraws furtBéradar flethod for the
met hods were used such as descri bed, e. g., by Sanbrook

rrpdyction phagpermpnest hpman celbhing dor the | eXpispaRILAY atvisatisine desired
ﬁ)lyﬂéﬂﬁ&ér_lgféfer% q'1t§6]ft 'tﬂﬁﬂsf%‘bﬁ Qf a k@l&‘%ﬁ‘&xﬁ?ﬁér Hie 3 8is Bk used,

Spri ng New Yor k . doning procedures
iplen sibiad erthKJIZr@ductlm at rth@arpStTKm}&pm@esd édend; tletting rand growth

ﬂﬁt&% hoﬂrr[%)rllgsg ?‘n;dt goﬁés4asBl v&aq r@ac{eﬁglsor;plg?gaﬁb\? R,ogyg)eptldes for

|nase pr-ono
e rag twipand ]E(uﬁtié)nosae qhnec&lksgcad}dmg ad elo:t lndalt(oﬂtma)y B bsedofor the

;gg/i%tlgrgg é.; ﬁf SROSHGE 1?5 %%fgp ]trgfj 8’15%% A% v[yia Igﬁ(Pcec‘ﬁag &g%{gs%c antigens
(ﬁﬁéﬁp&ttﬁ'ﬁ spdvefidaitibodiesp Blirterasme] te celRdbcotdifig @ e favBition may be
$r3522 conta|n|Q%@the entire El region, the 3

o ithrcpradstion ot tachaicelly, o1 industrialy aglevant motems awal agsnzgypges for
tﬁé Satf1984 Ote@nicAfSmitRis Fl%é&%es@ £&hthe de deﬁiorh cﬂih)éxfgﬁpﬁlbstances

sequences are derived fromplasmd pXC 1 (M crob
ﬁlec@yfs 9@93114&1@ thecavention meayNxpreFOI10r @fp mewsp tisffemmﬁ gecpmbmant

i %W%S@XQ@M@&%@%@&M different

oElRId ®1¢\|@:q11)3n<351 @n@RlingOthe -rd@@{binant polypeptides are transfected into the

&%%%WI%%%WTCC SEQ ID 30 N0 2) Ad5

gene sequéences At 278 Wer e anmplified by
pol ymerase chain reaction (PCR), cleaved with Xho

nt aj ns one Xhol restrictjon site)
T oubh eEBPRES0t ks Sararone 4Lt rotedin og] s risially dhpendgt on the

gknomic region in which the transgene integrates after its introduction into the cell.

Whereas the expression of the transgene is shut off after a relatively short time at some
sites of the cellular genome, the expression cassette remains transcriptionally active with
high efficiency over a long time at other sites, the so-called “hot spots™ of transcription.
The maintenance of the transformed phenotype in the permanent cells produced according
to the invention requires a continuous expression of the cell transforming factors. In the
permanent human cells, the integration site of the fespective expression cassette resides

thus at a “hot spot” of transcription within the cellular genome. A further aspect of the
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c) Plasm d pGS122 Plasm d pGS122 contai ns Ad5

sequences bp 1-4344. In a first step, Ad5 sequences

nt. 356-3826 were isolated frompXC 1 (Mcrobix --

Bi osystens Inc, Catal ogue No. PD-01-03) using Sacll

di gestion and introduced into the Sacll restriction

site of pSTK31l (contains a 5 Pnel restriction site

foll owed by Ad5 sequences bp 1-400 in pBluescript).

The in such a way generated plasnmi d pGS120 was

biieseaa inverttibn welates Bﬁatdftbrb to armcbtﬁddefoBﬂk fpkd duttickosrenperib@dit human

C . cont |n| ences bp 1914-5185 was
el Perstehe izi (%vw eofrxl Jutingcthe s¢querss fogjde cell transforming

th@?(s)drﬁﬁtﬁerF% ises recognition sequences of a se ce specific recombination
( GCCTGEECGTAEGT AAAAATGTCT TCAGTAGCAA%—?CI

qf%@A@TﬁSAM@!@E@%N@ fyytherdowpeession £assottey for a transgene may be

R AR e A e R AP S PB R

sipltapspeshh grpressed ewhareinf the rexpiessiato oisbattesalscanontaif asmwsmbctive

T RN e T

megratinon ef dfe dxpressibn gassutie|at diel hecifiaghatadpetttad tinidab atHigh, long

onlntroductl n.into fel restrictjon
BREE ProsRat S B b, Bofigonssel] oo | g & eghained high
prolctive sfficieaty, SMichi el lihés Ha0d bee@endddted fiahd @GeritRH Fstidn, could
hol rest |ct| on_site. Thuys, the Ad5 seﬁuences in

430 Spr & Y genrain e liiany Prodiiion sellsfor 2@pthertransgene. A
fakthé aspddt 89 thEpRSEN: thvefiohadiafk a5k Gobiden %igfth‘é&nsi)@éiﬁé “f§ i Spots”

5V40 pronoter and the gene sequence of the

Bihesayense apaly s gfe@pu@tﬂgreaorsm apf\avhape pseBn erpressian Yesters. This
Qt%edft a

zlmr??’ |rS ; ulg(gd nt (%lo gcrl pt, c'%wélggﬁ%&ovg)yﬁrgéﬁﬁwls §19|ec1ﬁc

mrﬁlSSIOIQGaSMCmambngmtygraqedi asthesd seB8d@4 by hkpmelsgeseddnebination.

5V40 T-antigen. e) Plasm ds pGS116 (Fig. 2), pGS129,

pGS131, pGS132, pGS133 Plasm ds pGS116, pGS129,

A Gk, aspéeBbB ZheapidsepECHhvatticx frlatesStot ) netlisdofor &eppraduktion of a

ant It réBSI 1 éel'ﬁA‘IA‘-Q re]:ge?r{ tI}ehxgeuc e?cngcrlg lmo?gcugl x.fh%rltgl%t the sequence

allowmg the expression of a recombinant polypeptide exhibits, in addition to the

expression cassette of the recombinant polypeptide or to the coding sequence of the
recombinant polypeptide, one or more recombinase recognition sequences. For example,
the recombinase recognition sequences may reside at the 5’- and. 3’-end of the respective
sequence. The recombinant polypeptide can be a reporter gene in this case, i.e., a gene
whose gene product may be easily detected and quantitatively determined. After selection
of a stable cell line having a strong expression of the reporter proteins, i.e., of the gene
product encoded by the reporter gene, a nucleic acid molecule comprising an expression
cassette for another recombinant polypeptide may be integrated into the cell by
transfection as a second step. The expression cassette also contains recognition sequences
of the same recombination enzyme. After a short-term expression of the recombinase a
new production cell line having also a high production efficiency will be generated by the
excision of the original and the integration of the recombinant polypeptide newly
transfected into the cell. This method reduces the time consuming process of the selection

of well expressing production cell lines. Examples for recombinases and respective
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Plasm d pGS116 (Fig. 2) contains the early pronoter of
t he human cytonegal ovirus (CW) followed by a SV40

- splice donor / splice acceptor site; the hAAT-cDNA and

the SV40 pol yadenyl ation site (polyA). The CW and.

SV40 sequences are derived fromthe 2 plasmd pCwP

(BD d ontech, Catal ogue No. 6177-1). The 13

gal act osi dase gene in pCW13 was del eted by the

digestion with Not! and a subsequent fill-in reaction

fetognlittonSseqostRes arg G Gedo@idirAse @nd YoxPhfechpMtionC §dyRenob i fidin the

was | sol ated by an EcoRl_ digestion of the plasmd )

basreriophaga A, integrassiand attByatbreqgmiipnosequense from the doefpriophage
S [ ' - ab i

(A Apaehbamhal APk Rebtfud RYf b RER T (00D & pas

21: AP0 200(; tAgaki eFal., Nwl. Akhids K3eM2 18688721 99&90'Gorman et al.,

A PS8, 1 ey 5B

fhendd” lox ehrakige andNucplAzéRdREy Z5: 1868-87D, flogmyn@ntpseudo” att

nt ai ni nq the FE- .0 er sm GS131 contain
(iRGedigiee B MarerS ST OuE Papeadsy Ao g ccsfinespty Tor an
eansatshiep@tied. t he CW enhancer and the chicken
13-actin pronmoter (CAG pronoter). The CW pronoter was
repl aced by the 1.1 kb CAG pronoter by digestion of
DD utle Pipts ARGl iRy ot S HRER] o chlideldd limiing
Unlesshinditatedriffenentlar moleculgnstandstd methpde wRsUssed anahoasadescribed,

I r P AT 0.0 [,
Sy B Segaedi Bl PSS, Mokl o Bl ABREpled MR iftfon. Cotd
Spohg Halsaz duaboratofyi Pressi GoldSadhg Harbof, NeleY&k. over hangs
and repl aced by the 0.58 kb RSV pronoter. In plasmd
pGS133, the expression of the hAAT cDNA is controlled
N\Clokiag paddedues onot er of Simian virus 40 (5V40). The
CW pronoter was deleted from pGS116 by the digestion
wi th Xhol and EcoRl and a subsequent fill-in reaction
HP1AhBapsTRIGEhangs and repl aced by the 0.23 kb Sv40
romoter. 25 1) Plasm d pGS126 Pl asm d pGS126 contains
ﬁh@llﬁ oSTEWhyaefesarhpdgn detaid itEEP d)330 884 iBdrand gemptises the murine

i St of.; A e t
GREPSBAR iyl G0 Bl Bl CUBRTENEEDD 5 (109 ssnces

wwlesiide (nhp505fto AR addlresptieng rnd pAyRiEnyYIgion signal dfISY4BAAT

expression cassette consisting 30 of CW pronoter hAAT

cDNA, SV40 pol yA. The hAAT expression cassette was

b)RihsmhidpG8119 (@gdi)gest of pGS116 (see 1 e) with EcoRl
ent fill-in reaction and

AR RS FiRieiey Ao peisho Presitsty /B tpsohces . 5053522
dhnfafind 98 entitehE Basglon! therd splicing and polyadenylation signal of SV40 and
the pIX region of Ad5 (nt. 3485-4079).

The Ad5 pIX gene sequences are derived from plasmid pXC1 (Microbix Biosystems Inc,
Catalogue No. PD-01-03) containing Ad5 sequences nt. 22-5790. Using this plasmid and
the primer p9.3485-3504 (CTGGCTCGAGCTCTAGCGATGAAGATACAG; SEQ ID
NO:1) and p9.4079-4060 (GCTGCTCGAGCACTTGCTTGATCCAAATCC; SEQ ID .
NO:2) Ad5 gene sequences nt. 3485-4079 were amplified by polymerase chain reaction
(PCR), cleaved with Xhol (each primer contains one Xhol restriction site) and introduced

into the Xhol restriction site of pSTK 146.
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2 fill-in reaction of the 5 overhangs. Plasm d pGS126
thus expresses the Ad5 El and pl X proteins and hAAT.
g) Plasmd pGS123 5 Pl-asm d pGS123 contains, in
addition to the hAAT expression cassette a matrix
associ ated region (MAR). This MAR | ocalises within a
2085 bp EcoRI I Spel fragnment fromthe intron regi on of
the gene locus for the human AAT (GenBank Accesi on
K02212). This fragment is clbned in pBluescript
rERadid p@wi22as i ntroduced into the EcoRl restriction

site. after the fill-in reaction of the 5 overhangs of

Pesmid (S @2 cprdgins AgS rF)?qlPFl%Ef}thdl -84 By adirsissignl AsGSeguences nt.
P82k Werd 1361afelyMro PXE1 BVticrdtRE BEIMerhOlnc ! Efa %{{sﬁw 1-03
erythrop(rnl et |an (Epo and tclﬁe SV40° po yA sequence ‘FIPO )

usungg%caciigﬁsilcda@@ infeericedhintar téqﬁadgrdsmmrpmafsaswm hémn@ms a
I d
SR B e W PR RS RARY b8 i

Wt;egmeupddqﬂasmdspGSTZOa#Ids lipkarisaa dsth B3I, iabé d'ledhtElEﬁ‘d\@ﬁent from
b d t

EC SRt B AT SR oH Rl o hadicrd GRS Two

caigdn&ﬂboﬂ@l% was confirmed by sequence anal ysis; no

I |ons in the sequence as conpared to the Ad5
@@p%ﬂé’é’aﬁence were found. b) Expression The

@AETECSGPEETHTCTHHARATACHITEA PIEBERA RT3,
_568123 and pGS126 were 25 transfected into HEK293

W@@AQETETAM%Xpre§EQon adB secMN&:3on ofanthurmanAdd_ghdd-4297
gc’ﬁxcﬁfrp’m@T into the culture supernatant was

etected using (see chapter 6b). The pl asni ds
PeSECITeRd: AﬁmMAGACQATtTTE THEHCAACAOCEUEAGCT,eSEQ IINNO:4)

S SRS O PR AR i
/Whﬂ,phr&i tlﬁa)bov&hﬁnmﬂnaé mh@orp@ﬂ:ﬁ@e was iitfodasdde ahe Cbedllféh& of the

HeLa HEK29 nd the expression of

PEaPER Vasosietdor SubESIG HHESHERR 1BP G 3D Hentelresticton
sife R0 e F @hd HtetaedyaddA RN’ dadMOPHEIGstriéltoh: site is followed by the
regenerated Xkol restriction site. Thus, the AdS sequences in pGS122 are directly flanked

by a Pmel restriction site.

d) Plasmid pGS124

Plasmid pGS124 contains the SV40 promoter and the gene sequence of the SV40 T-
antigen. By digestion of SV40 DNA with BamHI and Kpnl a 3 kb fragment was cleaved
out of the SV40 genome and introduced into pBluescript, digested with BamHI and Kpnl.
Accordingly, plasmid pGS124 expresses the SV40 T-antigen.

e) Plasmids pGS116 (Fig. 2), pGS129, pGS131, pGS132, pGS133
Plasmids pGS116, pGS129, pGS131, pGS132 and pGS133 express the human alpha 1-
antitrypsin (hAAT) under the control of different promoters.

Plasmid pGS116 (Fig. 2) contains the early promoter of the human cytomegalovirus
(CMV) followed by a SV40 splice donor / splice acceptor site, the hAAT-cDNA and the
SV40 polyadenylation site (polyA). The CMV and SV40 sequences are derived from the
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2 3. Cultivation of cells a) Cell lines The cell
culture reagents were obtained, unless indicated
differently, fromthe conmpany 5 Invitrogen GrbH.

HEK293 and HelLa cells were cultivated in nodified in
Eagle's Medium (MEM with 10% foetal calf serum (FCS),

I x penicillin/streptonycin at 37C, 95% hum dity and 5%
CX2. b) Primary amiocytes 10 Primary ammi ocytes were,
followi ng routine nethods, oBtained during an

A$hid I 8D tic?né'ﬂh j n
PEPECATIT o Sk S oo

PCMNVfsweas @%ﬁ@ﬁyd@dlg@mbhi)wnhl Nothard &s@taquémm'ﬂlkmymtwmof the 5°

Stsrng and st b bt oA it BasisGdtet oy Shy Ao RE Gltsion of
the plabmill AdPOBCIONAT @lhiedr enf Hepatlogd 21181651828 199®Kli um pl us

additives (see above) were added. 15 As soon as the
cells were fully adherent, the nmedium was renoved and

PR#thidGsEk 10y o%nﬁ’insﬁh@%ﬁod‘é%ﬂséﬁﬁeﬁ'lﬂ@&ﬁ@mﬁl Vifiger thO Eoﬂtﬁ? of the
further passages the confluent cells were washed w

pen premetersclar tie elongatippdagtor(BF-J o1 e CMEY prom(mrtwae glelnt)ed from
ﬁ(ggl 16"y cﬂgésggn {)ﬂ;(% IJIQ v@ﬁ%ﬁsaﬂg Eco \éﬂ%lél%ﬂt fi f11 - reactlon

us a iNes Tt o cm an
dSiHBth’Cxtvleﬂﬁhgs. an@ Gepaced] b)am$B&btﬂa(gﬂleﬁd’bdnﬁafnafg&ﬁ@EMbd;ﬁém&ér.
pri mary ammi ocytes The prinmary ammi ocytes were
transfected by the transfection of different

pladdNRE$ 131 Scoﬁtalﬂs htﬁe ahove (BRAC ﬁh&? GhP LR 48 J hytide é)rromoter

transfiormed cell lines were isolated and anal ysed f
eaneistingnefebe CHRV gmhanm and gheshiken Bsmys poeter (§AGt fremoter). The

OFEERBEE o hR LRSS AT otepnd 83, iyt b os16 wi

Mlah@Eea}Hlahd b isutasquert fill-Biregiof bithe d’ overiiafigs. sane way
with the foll ow ng nucleic acid conbi nations: pSTK146
(contains Ad5 sequences nt. 505 to 3522) and pGS116

Plaanitl pGSI32 Bent4ihd/thB AAT TEXDNASEIderthe 36:8RM beihe RfaS3dr8oma virus
contains Ad5 sequences nt. 505 to 407% and pGS129

AipERTAKer: HBe EA promeser v RES EkGs Wandeloted b ¢ epstrztprdipey with

SLBEL (On en A  AD 7ae

é%lsleRS‘&)promlg und pGS133 (cont a| ns the SV40 hAAT
expressi.on cassette) 2

In plasmid pGS133, the expression of the hAAT cDNA is controlled by the early promoter
of Simian virus 40 (SV40). The CMV promoter was deleted from pGS116 by the
digestion with Xhol and EcoRI and a subsequent fill-in reaction of the 5’ overhangs and

replaced by the 0.23 kb SV40 promoter.

f) Plasmid pGS126

Plasmid pGS126 contains the following elements: the E1 expression cassette consisting of
pkg promoter, Ad5 sequences nt. 505-3522, SV40 polyA, the pIX expression cassette
consisting of Ad5 sequences nt. 3485-4079 and the hAAT expression cassette consisting
of CMV promoter hAAT cDNA, SV40 polyA. The hAAT expression cassette was
isolated by the digest of pGS116 (see 1 e) with EcoRI and HindIII and a subsequent fill-in
reaction and introduced into plasmid pGS119 (see 1 b) upon digestion with BamHI and
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pGS119 mid pGS123 (contains the CW hAAT expression
cassette and MAR sequences) pGS122 (contains Ad5
sequences nt. 1 to 4344) and pGSl1l16 (CW hAAT

expressi on cassette) 5pGS126 (contains Ad5 sequences
nt. 505 to 4079 and the CW hAAT expression cassette)
pGS119 and pGS127 (contains the CW-Epo expression
cassette) pGS124 (expresses T-Ag) and pGS116 For the
transfection all plasnmds extept pGS122 were
fill-reradtidachitlid rovefhahdde PlasBidSIESIRG @ius elpleysedthdi ABSK1 and pIX
Wth suitable restriction nucl eases. The plasmd

peisns sndBAAG) gested with Prmel prior to the
transfection since the adenovirus sequences in pGSl122
are flanked by one Pnel restriction site each. In the
DX PGSR pl asnids were transfected, 1 jig of each

R R N
regioh (MIArBr)eﬁlis:MWIdlobzdiseﬂOWmhm e d08% bihEalRI/Speidtagimentafedntl the intron

SRR PEBb sERtehR s RS Ko QORI R A il LSRR gosmen
i exmaexﬁmwamescﬁﬂste(passx) MU G¥a8 iidrodaeed ififol tBe BLGRIGBEAE AGite after
tra sfo fac Accordi ngly,

cel |
t&ﬁfﬂl"i‘ E‘iafﬂﬂ lﬁ’ﬁ%‘ ﬁ@éf’gﬁq}§/”§|(§q’?l e} cantly nore
transforrred ceII cl ones were obtai ned when the plasnid
19 was used than when using pSTK146. Furthernore,
ll)t?éastmlﬂrﬂg‘sé@?l on with the nucleic acid nol ecul es
| 0 -
ARNLAPOPIRT o, e CUVPRRIE B8 PRE} 8 (a8 bt epyropoietn
(Epanadd diei SW4ipolyAn Lqeduemae Jae cB—rgalaaosiﬂzss genP s Seimgved from
m 40 T-antige épGSl The expression of the
Y AEARS QI NLiRen dedrerlReet iy S iapeiAL on ¢ he
pronot er used, V\,herel n the use of the SV40 pronoter in
£k¥ GS133 resulted in the | owest expression rates. 25
sifigationcef the epnstyaefsr at i on of hAAT expressing cel |
| e plasmd pGS116 and pGS119 is descri bed
A)Sggétngiékmgﬁ]or to the transfection, the ammiocytes
Ther eompletprices] of allOplasmids alepeidbed: mbwvd Wa@ Yestddt bpgestrictioar digest.

Ry A bl gt b HR e S Eoiptts b 0N, iS22 and

- pod1ee \)@%:Mﬂrﬂleﬁ &Y kequbne? ah@lyslﬁ) mofaltéhtidi%n thlicqiHee as compared

0: 100% ever -3 days. 2 For the

t't"ﬁ‘& ﬁe‘ﬁ‘?‘?‘ﬂ?’? SCAYTECTRETF O‘B‘fi an approxi mately 80%
confluent 15 cmdish were distributed onto 6 cm di shes
corresponding to a cell nunmber of 5-7 x 10 cells per
k) iExgresgign: he fol | owi ng day, the cells on 5 dishes were

{ t | 1 @
lltl{enéa?ﬁdée%ﬁisva’l’?hﬁ%%gg g?% t]p @g@{?g ecﬁllGosﬁgf? Ena%gGSIZ6 were
trnsfeeted irto (IIEK SR \celdsc end dhan gxpressint md secmetioa cofl henars alpha 1

S50l o0 e Ik PSS 0 LA P e

6b).t h PBS, detached with Trypl eSel ect and transferred

15, c h., T ells wepe qgulti e further
11 rlstits ST i R et S s s 5P Sy R e rpsion of
tmeEmrprewm Ywa3-ahalyfgedsby WbsiertObloRing dsing®a indBoddéidl haiddy (see
f UItroser was decreased to 1% After about 10-15
he cells were confluent and were transferred to
Tll@ pia@m%@’!‘) B8Sas tﬁﬁsf@&&? kAL ARRAVEEK 93 defOLRH 1O xREssion of

the transfornmed cell clones
the T-antigen was detected usmg Western blotting and a monoclonal antibody (Abcam,

Cambridge, UK).
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A few weeks after the transfection, clonal cel

i sl ands coul d be observed, which were significantly
nor phol ogi cal ly distinct fromthe non-transforned

ami ocytes. These cell 15 islands were picked and
transferred onto 24-wel | -di shes (corresponding to
passage 1). The cells were furthernore propagated and
transferred to 6 cmdishes at first and later to 15 cm
di shes. Initially, about 40 ¢l ones were isol ated,

whi ch partially were significantly norphol ogically 20
di sti.nct fromeach other during the further

et eifivationgf cellsy e of t hese cl ones showed a significant
aPCélBlifes | N the case of a prolonged cultivation, i.e.
they were very instable in their growth. The further
@kf'p@frll erliFesTepgants Werpjopagned.ounless indieatddediffengntly, feomi the company

ﬂf} o%@ﬁalC%ﬁﬁ bEs. ﬁ%K%@iy %gd R gh&ilﬁ% lc!u)ftlv?ageilinemggll&id én Eagle’s

ese were not ed as fo
Mediug) (MREN) with 10A4 foefal calfertin, (FZAL. kSpenRBlifi/streptomycin at 37°C,

| dy of the cell lines a) Expression of
§ﬁ§5@§¥ ﬁﬁggc&ggtern bl ot) The expression of the ElA

and E 1B 2110 proteins was detected in seven clona
gﬁ%. lines béﬁVéstern bl ot anal ysis using nonocl ona
PR3 HVMIOGHES 2 pel |l eted, resuspended in 100 pi

Priith &ry Sidnfidt9ted Mrd, YSIRAYifyY rdubie Adtholls, @Btafied Aring An dmiocentesis.
SDSI oadi.ng buffer (40%glycerol, 1.4 M
Fré el 96 i ATpiatA pungasesyRe calbpatedwith 5 &7l Hem R Omedive, % FCS,

PRARAkbS & QYtbG@dn @mlb}ﬁ altxean\fﬁﬁ)tll‘:‘ﬁﬁtﬂnw&lg Iat W @g%pfﬁﬁrﬁ&lity and

fromthe sane nunber primary anmni ocy
Ms@@z ineb @mwl’mrnanaseqllv@dtuee dxylseat(ﬁaloon)Hmﬁ@gs 6c@1yts she &@niocytes

ed%6'h oﬁlfe aﬁhérglﬁ Sfad errﬁ)ltf?és rr%hfé%lﬂ&&i%g%g(see above) were added.

ectrophoreti c 1y separ a
4&9 bqpacals ylheatwilsi weg:eﬂulljaadhetdnan]se‘ mediech mtr@mﬁved and replaced by 5 ml

| 1 ul os nbrane. The nenbrane bou ot ei ns
fisb oG ien R ATBE R T Siifrrooues D morHucay e sty washed
Wigh PBS, demz:uhamtmywld (TrigleSMct, -Ilﬁllﬂ:og%nﬁiﬂﬂl taamﬂerrEdlﬁtoZﬂo and 25
Iﬁg ant i body E ect|vel (Oncogene Research) and an

S R itjvgs| it aushlS smdiskasesesetively.

Laboratori es) and an anti-rat (E1B 21 la 10 Oncogene
Resear ch) anti bod respectively, and subsequent
4-dzanfection and eanslosmptien of primaryamenieeyieshl ot s wi t h E 1

e?}grﬁ el @Eﬁfsd‘gaje Hafifedrd ﬂ:}} t% e ﬂ'éﬂs?élﬂoﬁ BPYirfLat ?o Binations of

| nes express 't pro elns
tb‘ame écscebecaﬂasnu@}:) therixdnsforenel|cBll BeskiRroisolated and hl)alysed for the

ARAT LB 58 Mt ShbRAaly bk b rfich AT St Bt s

Usingeth} pimduchf;i@ﬂ 116 and @GSO (9 dbsbﬂii&:dﬁﬁdietzhﬂ) Further cell lines were
res e al so. b s of ste Iot anal ysi s
%&?‘ﬁtﬁg %ﬁ %‘Eci 8Wawlﬂi’1§3ﬁ(}rxﬁg’ﬁvé’&g 1€ X':'e%ﬁft‘ atipps 1 hj s

pur pos eSTK 146 1&bataef| Ads sféguehb&s i 50318 35231)|an& bGREFS (esﬁtsms the

each plated in a 6-well- As a negative control
the sarfeVtAABexpgessop(casseither cl one was used which

was gerﬁrsﬁltlﬁgcdﬁyauﬁsh&dst £e%ﬂéfc%c£ﬂ 985 8f 479 GR{ ¥GS129 (contpins the

ammi ocytes 2 pGS119 y. As a poSiti con
i n t he Bubg jadrexpmssaycassette)ed 50 ng purified hAAT

fromhu vent g urs |later, the ce&
cuTturéﬁgﬂﬁgﬂﬁgggwéj?ﬁﬁWﬁxt@%@é g”“?ﬁ%“%€¥P§°ﬂ§?§ hed
- pGS119 and pGS32 (contains the RSV hAAT expression cassette)
- pGS119 und pGS133 (contains the SV40 hAAT expression cassette)
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with Iris-saline /4 nM EDTA, pelleted, resuspended in

100 j.tl Tris-saline and |ysed by 25 the addition of

30 ut 4 x SDS | oadi ng buffer. For the detection of the
intracellular hAAT 10 pi of -the protein m xture of the

| ysed cells were el ectrophoretically separated and

vi sual i sed by neans of a nonocl onal hAAT anti body (ICN

Bi omedi cal s) and a HRPconj ugated anti goat anti body
(Pierce) with a subsequent chenol uni nescence st ai ning.

For t hepGBItieahil @GS0L3 Gettamk ek CMINXThALAT Bxpresdionlch@etédnld MAR
culture nmediumwere spiked with 2 x 30 SDS | oadi ng

buf f er , SCBHBESS) ophoreti cal |y separated and detected as
descri : t ' f1 A4

the. cel T vartirmaAls (EFEhas € 1 S0AT10nhg sERTHG WMV faaT
20- f ol cexPrERsien ¢pssefe) t hat hAAT is secreted by the cells
very effig - C) ' d ik V. .Qf

At i D28 ehkang A4S Shidols 6 B dorh ol wb AV naaT
amount exprebsigiilcasgetie)let ed i nto t he nedi um was det er m ned

guantitagtdvgl i the .ELLS zynme-1inked
rnodbt gdd B8 GRbnmaheEMVER BB Sesen x 10
cell s gfGSihe (skipfebes anAg)dnapaiS114 nes were each pl at ed
into a 6-well-dish, and the cell culture supernatants .
e Feonisoaen o P95 Sifspr 08 FPR eV ARURFHTISHSE PPAAT thigfgmsfection
wied afgeitngich BitabRaBsri@fonEucRasel STHROpIRGiYM ?Cﬁ‘aﬁ@i was digested with
anti - hAAT anti bodi es (non conjugated and HRP- 10
Rredljnngatethe tanyieqtion winge &l adpnovigss seswenced ithpAS12%ase flewkgd by
i JBh ishid Bnf | -
A VS A S O, P 85 el g . 1 o
egeht plasmidpyasgised in theprasssefpetrahstsbtiamhef dniipng plasaid (eG$126) 2 pg
: bi l4i f 1 Lpn.in selected.. .
PR, RSB Lo SARGEF SR oFF - Sgigocions
ahd eingleatones coubdbd isdlated andiepied Skhe meinberest tnsforaied céll plgnes was

AAT. per cell constantl.y over the tinme _period tested
GrintgBitn 35 puaChBUEr agl Gyl chetni g8 telorantioaping factor.
Ao g \AhrpriSinglyJanaC @ik péceddly sihiGicA@gr f6reQfansformed cell clones
gl ycaosyl ation of hATT was _exam ned in the individua

P | obidingde vherr he  plasgnig PGRLIE wah cised| thary | vieasusirg #STK146.
RERSRAe, t e Rddsteltich R he %&lgi@uﬁciﬂtﬁﬁl@ﬁﬁés ﬁﬁ‘tﬁ.&g %t as cell

step i n advance, which results into to the fac

trapsfopaing dactor dedgsigndficanthemerst traasfprmask esllislanesythanthierfransfection

. . t e . '
"SRG, 3 oo Blorcsing 8% Vo T RiAIOSRA) HE duirBlsn of
theé tehorhbisant pelypeptide pias thetuid deipyroiosti abatbe plempoRiNGsesle whdreinalse use

f d, Thi ff . i d
T S e U o 5

resulting in a decrease of the nolecul ar weight of the

ratejn. 22.5 ul o he cell cul ture sypernatant_ of
Hhereng i 0f Beparedee ot r%grwgeceilﬂms% ysing the plasmid pGS116 and
pGS119 is described in detail.

Prior to the transfection, the amniocytes were adapted to Opti-Pro medium with 2%
Ultroser. For this purpose, the cells were spiked with fresh Ham’s F10 medium (with
additives) plus Opti-Pro medium (with. 2% Ultroser) in a ratio of 75:25%, 50:50%,
25:75% and 0:100% every 2-3 days.
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25 wth 2.5 ul denaturing buffer (10-fold: 5% SDS, 10%
P- mer capt oet hanol ), and the proteins were denatured
for 10 mi nutes at 100C. Subsequently, 3.5 gl G7
reaction buffer (10-fold: 500 nmM Na-phosphate pH 7.5),
3.5 pa 10% NP-40 and 3 tl PNGase F (New Engl and

Bi ol abs; 500 units/p.1l) were added to the proteins and
i ncubated for 60 mnutes at 37C. As controls, in each
case, 45 ng purified hAAT frdm human pl asma were

BNt Urackectidnl Mhe? delld| of Qi bpgrod | 90%36onf8&#15P&H dish were
above and spi ked with PNGase F an respectively.

H20,
diprebetrd prfe & crndishes commspendingrto el Rembst of AA K 108 pells per dish. On
YRS pieaEk O RRe ot RN By sl St
byile bipdarisedawith Soaly using the t@nsfeasian redgentdiffactyas (Qiagenh @ccording to

I [ fter,.digestion of hAAT, expressed in
48 et ool s il 9t ARpsRsddanT Y RESSSE ConleBr. on
thelnextidey] the cells nerawashédwith PBSpdqpehed with Trypldsekeet and transferred
exper| t 5. Cl rly show. that .the T, synthesi sed i.n
AEIS et P, T iR el SEVAIBE Sy 18P o5 Bl B i s
1epladddy fresh HdddneMir 3PhadysBDariig sl tsméIMBHddition of Ultroser was

decreased to 1%. After about 10-15 days the cells were confluent and were transferred to

15 cm dishes, as described above.

S. Isolation of the transformed cell clones

A few weeks after the transfection, clonal cell islands could be observed, which were
significantly morphologically distinct from the non-transformed amniocytes. These cell
islands were picked and transferred onto 24-well-dishes (corresponding to passage 1). The
cells were furthermore propagated and transferred to 6 cm dishes at first and later to 15 cm

dishes.

Initially, about 40 clones were isolated, which partially were significantly morphologically
distinct from each other during the further cultivation. Some of these clones showed a
significant “crisis” in the case of a prolonged cultivétion, i.e., they were very instable in
their growth. The further experiments were limited to the further cultivation and analysis
of seven morphologically stable cell clones. These were denoted as follows: 2A1.2, 2A1.3,
2A1.6. 2A1.12,2A1.15, 2A1.17, 2A1.18.

6. Characterisation of the cell lines
a) Expression of the E1 genes (Western blot)
The expression of the E1A and E1B 21kD proteins was detected in seven clonal cell lines

by Western blot analysis using monoclonal antibodies.

For this purpose, 7 x 105 cells of each of the individual cell clones were plated in a 6-well-

dish each. Seventy-two hours later the cells were detached with Tris-saline/4 mM EDTA,
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pelleted, resuspended in 100 pl Tris-saline and lysed by the addition of 30 ul 4 x SDS-

loading buffer (40% glycerol, 1.4 M mercaptoethanol, 8% SDS, 250 mM Tris/HCI pH 7).
As a negative control a lysate was used which was prepared from the same number of
primary amniocytes. As a positive control served a lysate of HEK293 cells. 10 pl each of
these protein mixtures were electrophoretically separated on a 10% SDS polyacrylamide
gel and transferred onto a nitrocellulose membrane. The membrane bound proteins were
visualised by chemoluminescence (ECL, Amersham) by the incubation with an anti-E1A
and anti-E1B 21 kD antibody, respectively, (Oncogene Research) and an HRP-conjugated
anti-mouse (EI1A, Jackson ImmunoResearch Laboratories) and an anti-rat (E1B 21 kD,
Oncogene Research) antibody, respectively, and subsequent incubation. The results of the
Western blots with E1A and E1B are depicted in Fig. 3 and show that all examined cell
lines express the E1A proteins (3 bands at 30-50 kD) and the E1B 21 kD protein.

b) hAAT-Expression (Western blot)

The expression of hAAT was detected intracellularly (in the clonal cell lines) and after
secretion (in the medium), respectively, also by means of Western Blot analysis using a
monoclonal hAAT specific antibody. For this purpose, 7 x 105 cells of the single cell
clones were each plated in a 6-well-dish. As a negative control the same cell of a cell
number clone was used which was generated by the transfection of primary amniocytes
with pGS119 only. As a positive control in the subsequent assay served 50 ng purified
hAAT from human plasma. "

Seventy-two hours later the cell culture supernatants were removed, the cells detached
with Tris-saline /4 mM EDTA, pelleted, resuspended in 100 pl Tris-saline and lysed by
the addition of 30 ul 4 x SDS loading buffer. For the detection of the intracellular hAAT
10 pl of the protein mixture of the lysed cells were eleétrophoretically separated and
visualised by means of a monoclonal hAAT antibody (ICN Biomedicals) and a HRP-
conjugated anti goat antibody (Pierce) with a subsequent chemoluminescence staining. For
the detection of secreted hAAT 10 pl of the cell culture medium were spiked with 2 x
SDS loading buffer, electrophoretically separated and detected as described above.

Fig. 4A shows the hAAT which was secreted from the cells into the culture supernatant,
the intracellular expression of hAAT is depicted in Fig. 4B. The lysate for the intracellular
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detection of hAAT ist, contrary to the cell culture supernatant, concentrated about 20-fold.

This means that hAAT is secreted by the cells very efficiently.

c¢) Quantity and stability of the hAAT expression over several passages (ELISA)

The amount of hAAT secreted into the medium was determined quantitatively using the
ELISA (Enzyme-linked Immunosorbent Assay) method. For this purpose, 7 x 10° cells of
the different clonal lines were each plated into a 6-well-dish, and the cell culture
supernatants were removed after 72 hours. The amount of hAAT was determined by
means of ELISA using polyclonal anti-hAAT antibodies (non conjugated and HRP-
conjugated; ICN Biomedicals). As control hAAT was used which was purified from
human plasma (ICN Biomedicals). Fig. 5A shows the amount of hAAT per cell, expressed
in passage 5 of the individual cell clones. The stability of the expression in selected cell
clones over several passages is shown in Fig. 5B. The examined cell lines express between

0.2 and 4 pg hAAT per cell constantly over the time period tested of about 20 passages.

d) Glyco-analysis of hAAT

Since hAAT is a glycoprotein, the degree of glycosylation of hATT was examined in the
individual cell clones. For this purpose, the cell clones were adapted to Opti-Pro medium
without Ultroser step by step in advance, which results into to the fact that the cells are not
adherent any more but grow in suspension. In order to test if the hAAT secreted into the
culture supernatant is glycosylated, a digestion with the enzyme peptide-N-glycosidase F
(PNGase F) was performed. This enzyme cleaves off sugar residues which are attached to
asparagine residues (N-linked) resulting in a decrease of the molecular weight of the
protein. 22.5 pl of the cell culture supernatant of the individual cell clones were spiked
with 2.5 pl denaturing buffer (10-fold: 5% SDS, 10% P-mercaptoethanol), and the
proteins were denatured for 10 minutes at 100°C. Subsequently, 3.5 ul G7 reaction buffer
(10-fold: 500 mM Na-phosphate pH 7.5), 3.5 ul 10% NP-40 and 3 pl PNGase F (New
England Biolabs; 500 units/ ul) were added to the proteins and incubated for 60 minutes at
37°C. As controls, in each case, 45 ng purified hAAT from human plasma were denatured
in 25 pl Opti-Pro medium as described above and spiked with PNGase F and H,O,
respectively. The changes in the molecular weight of hAAT were subsequently detected as

described under .6 b) by means of Western blot analysis using a monoclonal hAAT



<213>artificial sequence <220>
<223>0 i gonucl eoti de priner 25 <400>1

2
specific antibody. Fig. 6 shows the changes in the molecular weight after digestion of

hAAT, expressed in 4 different cell clones, with PNGase F, and hAAT purified from

human plasma, respectively. These experiments clearly show that the hAAT synthesised

in the single cell clones is glycosylated.
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2
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DNA

artificial sequence

Oligonucleotide primer

2

gctgctcgag cacttgettyg atccaaatcce
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<220> 35 <223>d i gonucl eoti de pri mer <400>2
gctgctcgag cacttgcttg atccaaatcc30 29 <210> 3

29
<210> 3
<211> 56
<212> DNA
<213> artificial sequence
<220>
<223> Oligonucleotide primer
<400> 3
gctgggcegtg gtgcctaaaa atgtctttca gtagcaagct gattgccagt ttaaac 56
<210> 4
<211> 61
<212> DNA
<213> artificial sequence
<220>
<223> Oligonucleotide primer
<400> 4
tcgagtttaa actggcaatc agcttgctac tgaaagacat ttttaggcac cacgcccagce 60
t 61
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cacgcccagc60 61 25 30
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Claims

1. A method for the production of a permanent human cell line, wherein isolated primary
human cells are transfected with a nucleic acid molecule or at least two different
nucleic acid molecules, and in case that one nucleic acid molecule is transfected, said
nucleic acid molecule exhibits a sequence allowing the expression of at least one cell
transforming factor and the expression of a recombinant polypeptide, and in case that at
least two different nucleic acid molecules are transfected, a first nucleic acid molecule
exhibits a sequence allowing the expression of at least one cell transforming factor, and
a second nucleic acid molecule exhibits a sequence allowing the expression of at least

one recombinant polypeptide.

2. The method according to claim 1, wherein the primary human cells are amniocytes,

embryonic retina cells as well as embryonic cells of neuronal origin.

3. The method according to any one of the preceding claims, wherein the cell
transforming factors are T-antigen from SV40, E6 and E7 from HPV or E1A and E1B

from human adenoviruses.

4. The method according to claim 3, wherein the sequence for E1A and E1B from human

adenoviruses comprises the nucleotides 1 to 4344, 505 to 3522 or the nucleotides 505

to 4079 of the human adenovirus serotype 5.

5. The method according to any one of the preceding claims, wherein the recombinant
polypeptide is a hormone, a clotting factor, a growth factor, the Coxsackie and
adenovirus receptor (CAR), an antibody, a viral, bacterial or parasitic antigen, or

complementation factors for the production of recombinant viruses.

6. The method according to any one of the preceding claims, wherein, in case that the cell
transforming factors are E6 and E7 from HPV, the sequences for E6 are present on one
nucleic acid molecule and the sequences for E7 are present on another distinct nucleic

acid molecule, and, in case that the cell transforming factors are E1A and E1B from
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11. The method according to claim 10, wherein the recognition sequences are loxP,

attB/attP or Frt sequences.

12. The method according to any one of the preceding claims, wherein the transfected

nucleic acid molecules exhibit no sequences encoding a selection marker.

13. Permanent human cell lines, obtainable according to a method according to any one of

claims 1 to 12.

14. Use of the cell lines according to élaim 13 for the production of a polypeptide.
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pol ypeptide. 11. The nethod according to claim 10,
wherein the recognition sequences are |oxP, attB/attP
or Frt sequences. 25 12. The nethod according to any
one of the preceding clains, wherein the transfected
nucl ei ¢ acid nol ecul es exhi bit no sequences encodi ng a
sel ection marker. 13. Permanent human cell |ines,
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of 30clains 1 to 12. 14. Use of the cell lines
according to claim13 for the production of a

pol ypeptide. 32 15. Use of the cell lines according
to claim13 for the production of viral gene transfer
vectors.



