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Productivity Augnenting Protein Factor, Novel Cel
Li nes and Uses Thereof The present invention provides

we@ 20tobgsds f or preparing a non-adenoviral tar gePCVEP2B6/068234
or target proteins utilizing a potent expression cel
line having stably integrated into its genone a gene
encodi ng a specific heterol ogous regul at or protein.
Background of the Invention Bi opharnmaceutical products
fromeukaryotic cells are an integral part of nodern
medj ¢i ne. However, i ncreased praoducti vi

d
P"°dF~'ﬁE'|Vé'aé M%FQFV‘%P&OF%F?%M"' M%?%ﬁiiggﬁtar!ﬂ Uses Thereof

require substantial optimzation. The npst crucial
The B'&Sﬁﬁédéﬁﬁnq'?ﬂtﬂfévﬁqsoﬁt matBodrigs RSPRRiNgadi BAN1adenqyiral target

cell S -at €t | f5 e n h c
V|rusb§|*|irf]é|tr?%%u%' Iain%t gltlcl:%ﬁ% |np3)st%gFree%6yg§lg egggdﬁhe ﬂﬁ\sngg stably
integratedi ophaitsngenomeala ;ge@eeggeedmc anspedfie petmtalogous regulator
proteYr.gel ds fromthe such manipul ated cells is extrenely

vdl uabl e. Adenoviruses are unenvel oped (naked)

doubl e- stranded DNA viruses that infect a broad

spectrum of animals. Anong the best characterized

n_adenovirus serotype 5 (Ad5). This

Backﬂrpagqsg#ghg:}gdﬁg&? 'Eause of common col d synptons and

i nfection oft occurs chi |l dh g%&'d Adenoyi ruses are

BiopharaiassrEce ?cfr?r‘“&nFH'ﬁ?"é(ﬂt'Gn afe AN E4EPER| part of modern

medltlﬂéorﬂ?@\héﬂér aﬂﬁ'ﬂ@é(éédﬁﬁ‘édutﬂ"\ﬁwdérﬁw iAdRedsEaNBafdey are important
accessi on nunber for sequence: AC_000008), are used as

paratarsthat Atiferauirasiptaniiad opgimizadeapBae ineost crucial bottleneck in
L0 repli gation d t Vi T,

the ofRFEL R, oBGAPLASH 15 L SR ALBEHREI Rl (e tramsaene

that cambei m&’rods:eqdentresell Tihes rallmidnygrekdaaﬂd farngtd onbicgmharmaceutical

vided in trans, by hqst _cell i nes that. have, been.
procdR68 1t sk U Chavigls St theabod biaipiBESd BT is extremely
valuapgetor. One of the earlier systens that were devel oped
consi st of adenoviral vectors deleted in the

Adenb@gué@st are/ uﬁen‘;/@wp@@ m&@é@e@o@me%ﬂ'énde‘dngﬂﬁpwmﬁbgé fBat infect a
he correspondin proteins. The npbst conmon cel

broad SRectrgm o |a§|rpa o°§”é0f1§ threbestchasprterized, rrremtgerlsnﬁethe human
adendGrud&Urh &A%IgENATW t\ﬂﬂf?flgcé'ﬁﬁq@éntf CQFFEngife@ommon cold
gen cells

adenovira rimar aman
sympt@mahend gtfectiion Ofl:enCé}JtIUI’Qfl’Tdhlldl‘ﬁﬁ)d 59-74 (1977)), well

before itwas recogni zed that adenoviruses nay serve as
Adengeineséharapymerabler so geémeticemadrtipugtiorl nd i neplivatson incompetent

adengﬁgtﬁﬁg%%%dﬂg‘)\/\m&o C(%@n%'aﬁknuglcceeostslo%es n%Jrrt\I:())er43?'or Ofsequence:
AC_000008), are used as vectors in gene therapy and for therapeutic vaccination.
To obtain replication incompetent viruses large regions of the genomic DNA are
substituted with non-viral sequences. The missing viral functions are provided in
trans by host cell lines that have been stably transfected with genes that are
deleted in the vector. One of the earlier systems that were developed consist of
adenoviral vectors deleted in the regulatory E1 region produced on cell lines

providing the corresponding E1 proteins.

The most common cell line for this purpose is the 293 cell line. This line was
generated in 1977 by transfection of fragmented adenoviral genomic DNA into
primary human cells (Graham et al., J. Gen. Virol. 36, 59-74 (1977)), well before it
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DNA (Louis et al., Virology 233, 423-429 (1997)) which
includes the El region; this characterization

walesnonstsi@t ed that the El regi on can be used tBCT/EP2006/068234
immortalize and transform@imary cells. Adjacent to

was ritorel §Hat Jaoto v s 1oy e Fie 2 ain epRy VBEhE. The resulting
cell ||néouva§ @Ubfs@quéﬂt}(/ Lsaownib@ﬁd@rdta\rvh tnmicmdtm@sEi Eocmmbemhe genomic
hani sm cal

ONA (lasinéF oh. MTURE 233 A3 40 G1SHTR WhIch del-dpedhedit gegion: this

charatcté'i‘?zdtrbri B@rﬁﬁr{s%latéél‘ftﬁﬁﬁ Q8 Y $bGioAl cdBetis®f t@fimmortalize and
viral DNA replication with increasing copy nunber of

transfarmapriDNxy(d@dlssl er and Young, J. Virol. 72, 4049-4056
(1998)). Although the gene is present within the 4344
Adjaqeutltecthe&dsregioegomwﬁ theigengdsr péKI(Sprase %pnededtides 3609 to

40314070k ggrﬁg ?g\?/g)set@{ ol ot%Fr}‘Bl Preid i ’eidV(\?vithin the E1B
compdnenB7af (tlhaSE)l) reg\smdeACmém@nwﬁVEallécEmnw@d)Ue@nocclusion allows
defi cignt adengw ral vectaqrs have beepmgenerate

exprege|ost PoRIH A Bheelry ed SAbMtIMSDI Hife VIR Mfegiqib ke eE'fvt the onset of

viral DWP@&I&aﬁbﬁ \ﬁﬁﬁﬁ‘rrﬁ‘éﬁeakmfgoéow h@the@F&f'xﬁ?él'l@NA%‘F@s%lE? and Young,
function of th ion therefore had to be provided

J. Vinoh ¥Rard048 é0§6abl%983| Alm@,@éhélse@ﬁrtawes aTesdW mihin the 4344
nuclegﬂﬁgé‘%{é%rg IdI mQétL%iﬁ’» é{?llé L]ﬁxz«? |%§E||op>éaﬂﬁ90t t?éeﬁége}‘feg even with

€ proxim ene caus
sensitlveqMDamtaLmﬂ’abelang omekblemd\ee(rsmmtee:t adienmw\nail 36, 860-871

ctors and El in the host genone. This reconbination
(198%)6ent gener at ed repl i cation conpetent adenovirus

seri O cont natl (0] i n.vector arati ons.
As deEITDNA GPEYE: [oll ot DB GRIL SISV VBrRratevadiasrageierated by
deletiohosh tHREERIRBVA friepn Y88 UFRY g'eﬂoHlae E:pgré@uété drBesfential for viral
experiments it was recogni zed stabilizes the

replicagienownd &ne depeien gfahadil prﬁenheaﬁ@r%tf@du ko derrroyidad in trans
via s ﬁ%ﬁ%f'tf&ﬂwe g‘féﬂ'@ef tagl%ﬂggéu%ﬂ%c%%bwdoya dqsﬂgg as the 293 cell
line).OB&ca 8@ OLaBe) praXiwsty- mcnlméhﬁilyrmjloralm;e EMB@ehe @aused frequent
recorf BRHEA R HERR, dF e AR VLS IMELCRride ot deriome. This

recorfifinavieh @RIMNGendXifedpepiiddiR® tempeterthadeddBPesO{RCAE a serious
wild type 35938 base pairs._To still allow a nornal

contagaipREGNNY ¥aEHE| Psﬁp@ﬁatlemrﬁm SURREBES ithis TREOTpPgation event pIX
was QEREE] ProfBSthat QF%MOVI ggHBF‘rga I ehE&ldurdd Qﬁsth'egfa eélﬁ%?lments it

as packa I Ng enovirus vectors (Krou
was r@ﬁdgmzablaulmt mmstﬁméeshbe ad@noywascaﬁﬂé a(ng%)thevmal and steric

stres%%ggg?gasﬂ%j tllngr1 ﬁtergétlc‘m of tﬁsgnrﬁal ﬁ&‘%g?’bloa?s 8t%1e hexons (Colby
and Shenk, J. Virol. 39, 977-980 (1981); Ghosh-Choudhury et al., EMBO J. 6,
1733-1739 (1987)). Morphogenesis in the absence of pIX yields temperature-
sensitive viruses that cannot deliver genomic DNA molecules larger than 105% of
the wild type 35938 base pairs. To still allow a normal packaging capacity and
thermal stability the pIX protein was stably introduced into cell lines intended as
packaging cells for adenovirus vectors (Krougliak and Graham, Hum. Gene Ther. 6,
1575-1586 (1995); WO 99/57296 and Imler et al., Gene Therapy 3, 75-84 (1996)).

Also with recognition that pIX decorates the surface of virions pIX-fusion proteins

have been generated with the purpose to expand the host range of adenovirus
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Also with recognition that plX decorates the surface

of virions plX-fusion proteins have been generated
WO/ 05436 pur pose to expand the host range of PCT/EP2006/068234

adenovi rusvectors or to fol3d ow norphogenesis and the

vect05€t0|r53§3‘18|lg\lf\\9§qrwom raetr{f%ps %f@d %Eé Féﬁggéqmglﬁﬁér it Swgrus particles
(revieh@@blyParkst Mt THeal 101 abeRh,(2p0X))al so is i rrpl i cat ed
as regulatory protein for adenovirus replication. PIX

AltholLi§h assaHed sltﬂjd‘tUFHHpr@t’ElﬁSE X anspastintitcate®hs regulatory protein for
transcription to augment El A expression, a function

aden@\jsus WW'@V'@H EXX d? taéﬁlu'?i‘@datO\/fWR'pﬁ@SOVanﬁ@@ﬁWQ¥@r of %ranscription
to aﬁn‘?él‘?d B1fr @leterégl(o?]apac"fgn@_i_%lﬁerﬁbéj?THI?Cé\}egf;e§%§ %SI)E-‘S 3 )\Qroklne by

(reviewed b
mcormlogdﬂweqummfrem the papsidiat the lcfécmormst@o (revigwest bpdarks, Mol.

Ther By B ZERA ) Db X iR g ety pPNEiT B4’ Gffa Mspyis descried
to m&r%&lg\ggQ@)ngg%@@@afrﬂﬁ@mdo@&Taaéﬂ PNL K#dles \(PU(E)Ionf Bﬁzlgllleul et al.,
ese are dyna regat es o
Exp. Rl BEB0BLAnST 16 1995 Mk ARREVS ShE . Haeit ok B0, 997-1008
(19995)9%@5&& Qe fyn@hik a%jgré@ét%@tdfaﬁ@'ﬁn{ YésheehnAln size and proposed
Ci ence 279, 1547- (1998)), control of apoptosis

to be(lqupb'@dnmertegallatlon\l@f Gek diferent@tiopsONagg qtiaogygienemad /9, 1547-

15511 RIS (LR 3 AGBDRSHL IdURbhShy S BT Bert 30, 259-265
(1998)), iansl pémhsephocv&élf adestiove (Millleodunzk &chhrétzZ?l Acch Immmunol Ther
ro s to exam ne whet her PI X
Exp (ngﬁ Lgé 2§$r§fg¢ 8?%%} ation or production properties
for $ rmaceut product s thgt arg not related t ?
Becausti AV Bl rOReHEatts Ao vtipeed e BrY Pratganita &N fines to
exami@eOwhethdragter §u$ﬁ\@ht§0@éﬂ| Pr8litdP8E6N pélopgﬁ*oﬁbeﬁoh Nproperties for

est abl i shed cel i nes exanpl e, attenuated
biophaiaiceree! wirpdiges hat m‘r@mr@tngelamm@e asten@iviiaseor adenoviral
vectoP??g\Vvle%ﬁg | %‘f%éé{éfrsh%&ﬁ‘a F%attH%:@ rﬂbagggﬁi :r e%sgubropertles in

estabfislo¢édcell Vieesnmrune r esponse by t he vaccinee. Wth
i ncreasi ng nunbers of i mmunoconprom sed patients (for
For ammnﬂbe attkereudted Hwea kdrext)i oinlisds ginéyplaimsn@t\@«tcme candidates:
trains. are desi rabifi( Wher eas at[,ﬁ nuat stral ns

upon S{RqquIgH QL oY TP @shelg! 18 HitedliPyh more time for

establisBfent adft el detftedt pritBELIPE EFrﬂPh@ﬁé‘ﬂ’@s@éns'é &5 Lt &faccinee. With
| evel even in absence of a functional 1 mmune system

A
increasinguewnberesefdimetumesomprestised i Ratienta (far rogmple, due to HIV
infecﬁ@gﬂ@ﬁ\'&%?térﬁjatté’? REraiRY r¥'dié§r‘§%lé’”v\fi'1efrE§£ SteliRRed strains still

exa neasl es an S viruses

proca'edtmwbardsf(usuallhymemgn)cihfmtiomnh@hda/ pusﬂagm;tl straprs amer hlocked at
a Ce||(l:,l?6ll’| Ise\/el‘alewrﬁe rmia s%%éyo?na%ggct?ohr{ l?r%r}nglgg sys{em A frequently used
method to establish and maintain attenuation is to passage viruses on different
host tissue. For example, measles and mumps viruses intended for human
vaccination are passaged in primary cells, either in embryonated chicken eggs or
cultures derived thereof. A new generation of vaccines is based on highly
attenuated pox viruses that also depend on primary chicken cells for production. A
cell line that can substitute for primary chicken cells and at the same time that
even less efficiently protects itself against viral infection due to secondary

manipulations such as introduction of the PIX transgene therefore provides a highly
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cul tures derived thereof. A new generation of vaccines
is based on highly attenuated pox viruses that also
wale@enstson primary chicken cells for producti oPCT/RPDEE/68234
line that can substitute fot primary chicken cells and
rre time that even less efficiently protects
deswﬁlgeﬁ S ra Fnst viral inf ectl on due to secondary
ni pul ati ons such a i_on_of e Pl.X

For ffdnBaies<Rna, RO Baibr HE SegAY P alife may be preferred.
Such pHedrréd Qellﬁ@fesoélh@édypék@@%ﬁ?\%l BaV@pEse@nthéaldheihatiBaby health

avian) cell line my be preferred. Such preferred cell

authqritigss Wity éﬁ%ﬂﬁ%x‘f%tsaﬁd ﬁ'&@é"%ﬁs@@ﬂe@ HY éesiviedabiophappaceutical
prod 18! Y@gguﬁggﬂ%gﬁn% P rh&s %‘i%tl arf catetys WOHU&W of the PIX

posed | ophar mac ut| o products. Here too,
transgese)cotmdainyramni poe aspectrimucdf aas/allabheocamllcahom oheproductlon

ettt ATRRRESHP Bri B LIRS P fladhtab e ©

conprom sing safety features is highly desirable.

Summary of the Invention Wien preparing cell Iines

t hat h€¥e ee%t ably transfected with adenoviral gene
Summarygf the QR fusion anal ogue thereof), we

unexpect edl y observed that pl X excerts henot ypi cal
When, pregedring, cgli! Kl?samf‘th%%@@f‘l%taéh’oFrWF%ﬁegé’Y'F% aqgneviral gene

pIX (bf ae%ﬁﬁﬁéé\lé YuSiBhPAA3b GG RREALTS Awl %%&édl?%v@@ that pIX
i nfected by human adenovi ruses and avi adenovi r uses

excerts i phenotmicab effesi inageinoviendshumae 8ellsioFabtaveae owdls this is

especafl S M ERHER( S oy oo be (G 5P hypBh adenoviruses
and aszhadﬂrmvm?ﬁgﬁr(sachr)]fagmﬂ%gfrfewsadegmmcmtypm B) tdp dt ¢mepde a PIX
nomdfSasie, K BIKETa1Td o Tk eSrae Zisdby B8 18a300u51 28RS Eurthermore,

we 0898H&NMt thie seatsie yﬂ%éﬁ@ét@ﬂﬂwxomﬁéa’éé@ E@@éep‘t’fbﬂlty of the cell to
resence of PI X protein increases yields of

induc @ﬂeﬁMaﬂ@HblﬁoﬁvaPG@du RNAvieaRlamsy Rebadly ada p@%\,,llxgsreceptor 3.
probdf 9586k Eehes il s heanany dsuoth aRabiEQkence of erx

anal ogue we ound an I nter
protebetlme@asesxwptdﬂ @fnhmﬁdiy aaﬁtemmtendf @loomnrgenms ofian host cells. As

poxvigﬁé\éiing%cgsélc Ilshasgqgfergﬁjb oL {ﬁ“b citlﬁre ;‘;':ls%%&e \(%étranded RNA

analoguet eyenapagusape ofbioid (mtmoéﬂaytwhruetwé@h easeobﬂ@yeua and anti-
stably transfected ce|/l |ine. Thus, the grese

interferRRdanss of RNPHERIS Fhat NAst HOE PN sessiPPAgPEeviously. We also

obser¥eq@- @Qﬁﬁﬁ}wlrﬁ@hnér@ég@ﬁn Yhé V%I@bf‘b‘?@té?ﬁaéﬂ%% Brdtdet (not only virus)
proteins, whi nmet hod conpri ses

released by a stably transfected cell line.
Thus, the present invention provides

(1) a method for preparing a non-adenoviral target virus or one or more target
proteins, which method comprises

(a) culturing an expression cell being obtainable by infecting or transfecting a host
cell, having stably integrated into its genome a gene coding for a Adenovirus PIX or
a functional variant thereof as a heterologous regulator protein and stably
expressing said regulator protein or the functional variant thereof, with said target
virus, or with a vector carrying nucleic acid sequences encoding said target virus, or

with a vector carrying nucleic acid sequences encoding said one or more target



10

15

20

25

30

(a) culturing an expression cell being obtainable by
infecting or transfecting a host cell, having stably

w0 niegsstied into its genonme a gene codi ng for BCT/EP2006/068234
Adenovirus PI X or a functiohal variant thereof as a

protell§ GhPegif st a1 R BRCHgb Mt bRgs oI RREM Sdia reguiator

protetmeair&mfthe/\/lttahg@talpﬁrot@hggt aififénss frarh Waldl Reguestber protein or the
g nucl ei ¢ aci d sequences encoding said target
functlﬂn,abgarl Pt {18188 #¢k or carrying nucl eic acid

(b) |s(§%(tH@1€t%3ta9rB€99lr09 ovdhd tﬁgkf‘et%ro@h?s ), ar get prot ei ns

wherei n thé non-adenovir target Virus does not
t
@) 2Py SR AR BB SEOLE) Bual i bk Gabrc, or s unctiona
variahutberenfatoopmratast NM[BH’@@H)QQ@’CG Vibal faabeg, i ppdutates subcellular

distribii G5 onaet stk Sop 0t ot 2hpdiialed sPoRERRERD Sharor cel
growttearidieehanoed thi@rpraductiviey efftheosederraties prbdiiction of a virus not
non-cognate viral factors, . npdul at s subcel | ul ar

contaypiag §3itiegH!Aer PARtH St He ke 4R %%F'QJP Gt eretein differing from

said ﬂé@@ltﬁt@F BPotldi RS Ehd Wuh&ﬁblﬁm/a@fan@%éréb‘fomﬁ h, and
enhances the productivity of the cell in the

(3) aPpRUBRiIOB d%\éhttb? { aR@N{A] BbBYe, S WHErE GB! QH@ﬁovurus pIX is
proteln an |nthe uction of a protein differing
provnded)rasal fdlsroasgpr@ttem thtotaeuohherr prétei that inod latesr oar@(pands the
. f .
act|V|tc F%Rémé?éﬂtﬂﬁ %&@hé@?? g %g%ﬁr Q\s/ipége(d?gge)%%ple is fused to
retinduusa@cm Hafcepeimalghiah m@ﬁéﬁaety m: & dusiohhptotatrd tlagtres the sequence

snonSPERES BURGEEL Y Bty B S oS AL Bhreraoy i

fusior BrotRM BadlHgtHeCSERIRIced N iPSEQEANO2B8S a fusion
protein having the sequence shown in SEQ D NO 4, or

(4) a' srrased érﬁbé‘dﬁ'fé;’ntaé‘ﬂ(fgf‘é %B?Sab%@e'\“v@\er@fnett?é Wélsb’ a'n%l é‘xpressmn

f'usi on grot el n havin € sequence shown i n
cell i9z vedp aatsr@elbrrrcaélddlegb@mnmﬁtlamcedlﬁ)amd) avin abkbs/,epreferably the

mamtg‘g:ﬁilraﬁ' &If Eeamaﬁn&a‘ﬁ%(We‘?‘ &elfsgzlrtd Itﬁe Ay eﬁf tcgﬁré‘ta duck retina

udrng mammal 1 an c i'ah ce
derived ekl oztkd gtutlheomﬁmmﬂammd cel:l is a human brai n deri ved
cell, and the avian cell is a duck retina derived cell

(5) aomreﬁe;jlfh‘dd@rﬁb?m’?erﬁteoﬂ Vﬁﬂt@ghb ab(o\%)qa athrefrﬁthiéﬁdtost ang expression
mbodi ment o Q above erein the host a
cell igglgrixed; fB‘lec@Ihu gn CR{% '{/le SR Y2 MR BRAR| fpetal brain, and most

prefePAts %%bN)CSf‘I'rl‘i”&élP% Eamt&di Eéﬁflé% a #IIdIBHcid sequence encoding
preferably is a NC5T11 cell, and said cell carries a

Adengvitiei BDaced @e&mﬁ@@aénm@am{g theeerfviasus Fretepplogous regulator
prote nLH?'gFérQBRJ i ?ﬂé‘i’oltoggﬁg t8r %%Fén‘?llgga lé%déﬁgc(&# %t Huclelc acid

e|npre era us T egul
shownsn@&ﬁ@dﬂld\l@yl aSEQdDeNO 3t©|r(SEQ ID NO: 22;

(6) a preferred embodiment of (5) above, wherein the host cell is a NC5T11#34 cell
and the expression cell is derived from the NC5T11#34 cell, said NC5T11#34 cell
being deposited with the DSMZ under Accession Number DSM ACC2744;

(7) a preferred embodiment of (1) to (4) above, wherein the host and expression
cell is an avian cell, preferably is derived from duck retina or duck somite, and said
cell carries a nucleic acid sequence encoding Adenovirus PIX or a functional variant

thereof as a heterologous regulator protein, preferably said heterologous regulator
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shown in SEQID NGO 1, SEQ ID NO 3 or SEQ I D NO 22;

(6) a preferred enbodi nent of (5) above, wherein the
whoar/oeshe s a NC5T11#34 cell and the expr esSPONERBNG/068234

is derived fromthe NC5T11#34 cell, said NC5T11#34

protef e EALH SERTIASE atd BndB B 40955 58 ;3 or sea o

NO: 21 (4) above, wherein the host and expression cell is
an avian cell, preferably is derived fromduck retina
(8) @fprﬂféi'keéoéﬂ'\bgmrﬁé‘lﬁt Al Wﬁ%idov@arWh@ﬁeuﬁ ﬂmclr@s@ @dl §s a CR.PIX

ence encodi ng Adenovirus Pl X o funct

(17alﬂd§3 %ka@%éh%wpagssaorhéﬁléﬂ%ﬂ@@w@ fF%@Jhat%R Péxcitlzaﬁlb) cell, said
y r
CR.PIE{] gfo?elgmgyceﬁla %gl@g}i%ﬁdgétfég%ﬁh tﬁ%ltﬁbé‘M‘zr Bﬁ%&ﬁ%&és%log 6umber DSM
ACC2/BONC. 3 or SEQ ID NO 22; (8) a pr eferred enbodi nment
of (7) above, wherein the host cell is a CR PIX
(9) a(lbmlrdais)iom:ebll famdrctdw:imprtasgétovimsbl' ong atemiove dafgetimroteins as

| | b id CR ||
defingdlin Thiin (31 BBYe e hrifes b B pitresiotels A8 detlneein (5 to (®)

abov®SM ACC2749; (9) an expression cell for producing a
target virus or one or nore target proteins as defined
(10) 'ann{e'thotlofowbr 9‘7‘1 .t eheraddion tdef X RIgmeEdomh i(9) above, which
defined in (5) 8) above; (10? a nethod for
Comp;ﬁlrséédﬂfﬁh?@'nﬂh@" é inshackpst eel deei aredefinedan Gbote (8) above

with Wl | ng\gedt&f F%rk/ﬁ‘% fhéglfefczéﬁél %%h?ﬁﬂg@svpﬁéédiﬁglrslaid virus or
with wi vectar\xarmngcrwcﬂgucngcudusﬂcmwcamehcmlmgarsnaét oemi:odimgre target

said virus or with a vector carrying nucleic acid
énesquences encodi ng said one or nore target proteins;

t | | 5 t 8 b 12
(11) é]f\‘féf ﬁSEOS E‘%‘d&rﬁﬂé I(?&F(c)el I oog )(1?) o;gov(e )

whi ch. co i ses transfecti o] rlat startin
(12) () PEER tory SReea" i A P aral By ) oPbaY e oA, comprises

transtdt@inlgURet iaPPadp At %ﬂértﬂ@erc@ﬂf withl3) Jé&@oﬂ%@rﬂflné h€aid regulator
expression cell as defined in (7) above for preparing
protel paEefunGtiang! yarignetirredbre target proteins; (14) a
fusion protein conprising at |east one first domai n
(13) thammsesefntea expipismrorelbrast éefinechin 47) Iabaye foneprepadng a target
[ ein or peptide acting as a
virus BTG COIRE 514G, FoPLRL:

transcri orand/ or as a signal for
(14) %upcs?olr% %lrgtren%%r gr%r'lsnlﬁg G fje%f{ n%% hrst(c%c;maln comprising a regulator

protein and at least one second domain comprising a protein or peptide acting as a

prote

transcription modulator and/or as a signal for subcellular targeting as defined in (2)
or (3) above; and

(15) a nucleotide sequence encoding the fusion protein as defined in (14) above.

Short Description of the Figures

Figure 1: History of the cell line NC5T11. A neurospheres of primary cells grown
under serumfree conditions. B monolayer of primary cells grown in DMEM/F12 with
5% FCS. C primary focus two weeks after transfection with p79. the arrows indicate

the border between primary and immortal cells. D homogenous adherent culture of
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or (3) above; and (15) a nucleotide sequence encodi ng

the fusion protein as defined in (14) above. Short
w®eacns43té on of the Figures Figure 1. History pET/EP®06/068234

cell line NC5T11. A neurospheres of prinary cells

imm IR R BRI R, SRy 253, s UepenadT ‘e of yesT1L in

shakdrogibestimeEXweakePrdt er transfection with p79. the
arrows indicate the border between primary and

Figuré PO niahukefllSresBehseegesaiy Fhreaaat e¢pl 1'nUN€5T11 After fixation
ofimMmortalised cells in DVEM F12 with 5% F

with g1eshanali ellscere feeaded NEbTTat ﬁﬁt@ﬁﬂl@érd't’%ég aqalr@tc%M and E1B
[ a
ssic YERR 3y ) TBMOTLACERRCEEE ) S84 LAGORLASIL shown i
fig. 2t albaeksl imitha samplarﬂhotmmueleadusteitﬁregj tapiabhfar ELA anedcytoplasmic
sain o B, SSRPE ¥t VG AR, EAIERebE S ARB AR B anvoocres
dlrecttehieagalﬁﬁptl E1ahamd E!LIBIEEI? r@stp@'ltgﬂi/lngoﬂlmwifeclaby toxastted adiw_ljugated anti
cytopl asmic staiping for ter fixation
rat a"r\%l?‘?fﬁﬁél Ag h ngr\Agﬁl’ee tﬁ"lsﬁ?'gd'%"t‘% SpatP| %ﬁﬂaﬂp%aP&aF staining typical
for EfA eABlGloAGaNS srthihod ElE 55k respectivly fol | oved
by texas red conj ugat ed anti rat antibodies. As shown

Figur8€8¢. s #m@ebrlo%ldcﬂthDeoﬁﬁmé&eﬁh%‘é(t ”élﬁh@é‘r C%ﬁla'cTHrPe% of NC5T11

ypi ca or El A and cytoplasmc staining f
transfiaged evigh C5Spand 5ekecp¢deum puianpygh \serreeee@:uactaat 7x104 cells in 12

well GaPEE cetl I mBHCARR, Bt Wief St B A ot i M 3 anter

seedihd amzl maxirabksell spédifio prbductavity pert day s swsulated.
determ ned on day 1, 2 and 3 after seeding and maxi mal

Fi uréei IEmgsubhcarmlp@ly@fIMEMnﬁxroet@ymv\@lﬁaml [satcht@ture. Cells were
Expressi on anal of NC5TI | pur o#8 in

Seed%chﬂ'kélz BAthfﬁ%%ﬁ%N@RocéFl 1\QlerC€”§/éB'd€U5 nM Poyprgpylene shaker
tubeﬁﬁ@;%W?ﬂ?leﬁ?dj)%'tQeﬂwcp§ut51%éfﬂd td"r&c@tl% \DiQMéPFeRﬂMé %?'q m and a

r tubes P, Swtzerland) w and subj ect ed
speed @faitaoorprw tﬁampde;ajoﬁgoafullwem taakeraoer@e'@ ®f 7180 1r1prh5 18 and

21 TR S T T PR R, A v v

a ha@ﬁdb@,{tomaenl ng with trypan blue using a
haenocytoneter. Figure 5 : Detection of the plX-RARA
Figuré DNADeYe®(@R ioh tAeChDGRARZOICDNA DVOIPI@Rpaoh clédié Yool Bhelone pool

ene was generated from NC5TI | puro#8 b .
carryfich ¢ i qumepwsaﬁanﬁ%ﬁengrew M&T@&%ﬂ%smx transfection

with F‘@?’ a%tlﬁ %Qyé?ﬁ's@gec@%nRM@Wa"sa@%ﬂrﬁ&eH' Gsnﬁ@/%‘hhﬂ\l)& extraction kit
rmany) and cDNA was syntesized using AW

(Maclm'\y'erlg@gel Germany) and cDNA was syntesized using AMV Reverse

Transcriptase (Invitrogen). cDNAs for the pIX fragment alone or the whole pIXRARA

gene were amplified with primer 1 and 1 and 164 respectively.

Figure 6: Detection of the pIXs sequences as part of the fusion protein in
hygromycin resistant subclones of NC5T11puro#8 and NC5T11(#34, 35, 36, 37,
38) by PCR. DNA was isolated from cell clones grown in 6 wells By lysis in SDS
followed by phenol extraction and precipitation. DNA was amplified with Primers 1

and 2 for 28 cycles

Figure 7: Stability of the pIXRARA and pIX genes in stably transfected NC5T11 was
determined relative to E1B: E1A+E1B and pIXRARA were introduced in separate
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Transcriptase (Invitrogen). cDNAs for the plX fragnent

al one or the whol e pl XRARA gene were anplified with
w@eoom®s45ic and 1 and 164 respectively. Figure 6PCT/EP2006/068234

Det ection of the plXs sequehces as part of the fusion

transRicde il Ed SRl 1 308 SHRS S fle phsege of selection

for >DBIA/dms ai5d | gk eth k& fome q&idsuddreﬂeﬁagryomegmtédw@ér&;rayt DNA was
sis in SDS fol]l owed |‘Ighenol extracti on an

'So'atﬁﬁefé@'ﬂi‘l PAEFIGH. CENAIORGS A Lihe BAPIRGSE hmlf"r“?q'i@FeéY Bfigidhyg selection

stop éHrIy%S a‘?ﬁé‘?'f?nd:dtﬁ%eché abs%'h@@'df'ste}’e&font B&s@h?@ﬁ%&e)ﬁfﬁix and E1B
DNAloeylegqeneS in stably transfected NC5T11 was det erm’'ned

weee determiBed By AREIB TEIPERXRARA wer e i nt roduced
i n separatetransfections and El genes and have been
Figurem8 ntGrionéld retartdagiocnb sehsedoby skA erediomenioin SpIXRAFRE secombinant

clonef A i &7 HRALACPTEARIE el Ak s B Rl owell piates

in tha b'rmrmei ot sabsemredioat @1 ygaht eetihgy seldcPhotossishpwing growth

etarbSBL ) Akl Poont o e abpence, of \SESCtlon. ken 4 days

fter 486&ING (tHg PhaBe@ontiae iR 41084 Sagnff@HbR.
2 erret alrng]al%l o%kb?ﬁr?duceg by IF%Agﬁneglz;t ment w?ggl XRARA

Mzmﬂ;@kl@g RA 6?&)&%%5 ‘?ﬁhu'ﬂ%rriuofaYﬂgu%\'?éB—i icIrPH§- infeetfefon. NC5T11

were seeded at 2xIO 5 in tes In the presence
and NESabs#Rdecalls weng/infected iwith &I\@@Voan rterfesos Femnisityy virus at an

o P48 AR R RERR) S LELEER) B subjected t
titratio®i g ptpeefoematioassin AFaQidegisat a 4x magni ficati on.
Figure 9 : PIXRARA prevents inhibition of virus

Figure ef0:i ERpre@Biopy ahallyeisf ff tie cBICIhEINasT 1 NhidA# Ik peesding alpha-1-
were infected wwth EMCV an interferon sensitiv virus

antitrypsign ol \ictey, 664 PRAcedongedtldh Hlen # i dheegqin carrying the

vectqui@V (SEtdIx- KARh?%n‘A@dcﬁtuéH%GGBGd Cefls tvl/érreaEééHécpMﬁ EXCELL VPRO
pl aque formation on A549 cells. Figure 10: Expression

(JRH dpigbgienee®f at Hx 16| tells/md IRC5DI nﬂup@wgr@oﬂemsﬁh@er tubes (TPP,
: - ant.i f
switzBEBRE) PerP Bt nER L S0T2 HGEARA sFBRerBAd 15 YRELRIFitn a radius of
1 cm (@nidFp ke &ABA) 6i0nrpaddi tion to C55. Cells were seeded in
EXCELL VPRO (JRH Bi osciences) at 6x1O 4 cells/m in 50

Figuréel 1poIEy<rpm$aid>rerm‘ shakiar dudbestindPBR Sells.z eeftapahelw |1>¢1R reaction
a total volune of 12 mni gnd subj ectef to rotation wt

againgt PLK;9RNEIN geRAMimBNA 8phedy 51!s166! radingifgip dertato. rlght 1 kb-
markgxgrlﬁﬁ%db‘én‘?f PURC & icebiNI@ fdinC eRpix; Lgdr- tg@a'ﬁﬁdte control;

CR reaction agai nst Pl X gene in genom ¢ DNA of
positiye| ¢antradewithoplasmid fusesh inetranstedtioghef CRPIYmiigtr panel Western

blot for detection of pIX protein in CRpIX cells. Lane 1: 293 cells; lane 2: pIX
protein in CRpIX cells.

Figure 12: Stable maintenance of PIX transgene in duck retina cells. Top-left panel:
MCX and DXS are independent aliquots of a CRpIX clone cultivated for > 3 months
in parallel and without selection. After three months, TagMan PCR was used to
count the copy numbers of E1B and PIX transgene in MCX and DXS. As E1B
transgene is maintained independent of PIX the ratio of the two genes is an
indication of maintenance of PIX transgene. The ratio did not change between MCX
and DXS. Furthermore, the ratio of PIX mRNA to E1B mRNA also did not change
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(I'nvitrogen); PCR on genom c DNA from CRpl X;

non-tenpl ate control; positive control with plasmd
wais@d/os4s1d r ansfection of CRpl X. Right panel : REFEPRI006/068234

bl ot for detection of plX protein in CRplX cells. Lane

and g FRNGSWa: iy BREeS of B PRRNR Rdifeeind shofi€iaion qr pix. Right

panelr dCXarmkeparentdioPikehdégdrang| CR.HE Xeland eBXBuRhvated W|th or without
i ndependent aliquots of a CRpl X cl one cultlvat ed fo

>

hygr%“)ﬁiﬁﬁ%e?%vepé’r%ﬁ%ﬁ fQR W%%u('”%ﬁ&%ﬂ iDynblagktleqr on x- axis). At
vano&i‘rtf?ﬁe r&m@%en@ﬁWNR%%I#&@(|F18|c§9étnbyt e GJBlm,yand "C") and

nbers of B and PI X transgene I n MCX and
SUbJeEt® ttpahag¥as ﬂgamflfiﬂtwrhébottﬁd”eﬂ)%‘hhewhetﬁﬁaﬂplF)@I’Ehéal cells where
o ar di-¢cat i 0
kllledo% C@ﬁ_{roﬁxh gr?eﬁ@c %gﬁ?a?uﬂpvdécf r']rg]t% %gﬁggfgg"ta@éggﬁ%{emamed
constant, @e’t‘m iRdidabiegnsiable triwntemtance aff AXXtraRbPere aloBin presence of

NA al so did not changeand Pl in excess qf
selecllyss RFRRELTeNdy BAT Ky LERpr BESTERNEA FIE. RPBRTOpand) h DUt only 41
hourdeX @Od deasent al (Pl X-negative) CR HS cells were

cultivated with or wi thout hygronycin selective

Fiqur@! ESSWIR EMECt2 oWERKA (bPEiRIreth Rys Rdeigk dararn cspIix cells were
X-axis). At various tinme points genom c DNA was

infecqeglowgtheUIVA auﬂmsgue@forMyA 'Bplicatien 4@ )”1 amd 72 h post infection.

rhe B G308 44, AN BEL PP RGERIE O ERb o o vident
the ptaké sostmast mmtromﬁmger atytopathid eﬁestgeppearreelnﬂélagdd for CSpIX cells
mai _nt enance of

at 4§£Sé§@%¥e§?§8% L&L@atl gﬁtdéacsbeé%g&q |t\9eV\5F%st5°uFl§“”ar degrees as

complehl §i80s evrent it 7ahgiYsalinfeetibs. i s approx. 32 h but
only 4 1 hours for MCX cells. Figure 13 : PIX effect

Figur€N1 WA ne Riffeeft 6OMVA &&plicitlon .@Scﬁnae@ptﬁ &Rldl €RpIX cells in
were infected with MVA and assayed for MVA replication

susperion awarey 2nfegsedt Witht e@riogs. NTWEIPYicisieg and v@idous seed cell
dens@lseg.g\\}/{\)&mHIbyw%}%@?é}yécp 4§| K ;fb%%'lhfe\é?loﬁsaﬁﬁllé %hoWnSBn the y-axis.

ase contrast m Croi
The siza obalndn|bu:|bbfefsedisphmsw&eﬂceiéIdayeuulefsoﬁ'hétgple)d beblles sthow values
8 . . Howeyer th tures are susceptiple . to,vir .
for CREDY chl$ MRS waTeashEun it BBs 1ol oRte el colitent 3U/copsdurations,
PIX cBnReS§ta tlBheRicredse N gwpafiddtiorratesfdraayaon WA
replication in CRcells. CR and CRpl X cells in

Figuré USR e\ ue stirlfeinesk PiX-Greahi Rtk dalst G@P‘-&idge@iSPIX appears
and at various seed cell densities. WA yield wa

in fevasykgrigsgc Rright sppkE aid idififusthayioplasmpakc éhalﬂrm Iargely excluding

the ngg%lstspécggle%@gés elg{hll{)j@ ﬁgf@;kélrea g]#géﬁ%@%ﬁ%ﬁdé%of&ng and more
intense bteymuiition jusblbluesidsibevneedewss f or parental cells.

In all configurations,
Figure 16: Subcellular distribution of PIX-GFP variants in CHO cells. To investigate

induced changes of PIX distribution within cells fusion variants were generated,
including insertion of a nuclear localization site (NLS) and fusion to retinoic receptor
alpha, a cellular protein that already contains an NLS. Shown are CHO cells
transiently transfected with expression plasmids for PIX-GFP variants.

Figure 17: Effect of interferon induction in presence of PIX. CSpIX and CRpIX cells
were treated with poly I:poly C, a known inductor of type I interferon response and
compared to parental cells. CSpIX cells reacted with greater sensitivity to poly
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PI X confers a clear increase in anplification rates of
MVA. Figure 15: Subcellular distribution of PIX-GFP in

waolpak/oeshé s. GFP-tagged Pl X appears in few cytpQl/aBI0E€068234
bri ght spots and diffuse cybopl asmatic staining

) I I cl ydi nucleus. ,, & her, cl gnes _exhi bi
t:poly ty 3Rghs E3GheIRLERMK S CRaErl P Ao ARa TSN o to a lower
extentnth@n<Es aeliynul ati on just outside the nucleus. Figure

16: Subcellular distribution of PIX-GFP variants in

Fiqur&H®@: ceffé & of TRViAnvesdtinbAd i iREHEadnciRANE8sN @h pPedence of PIX-GFP.
Istribution wwthin cells fusion variants

CSp9§§Requm ERPOGRE qgjﬁsn\ger%g@a{¢q)wlm pglynh@pg/a&Band infected with MVA
at anI PIC@|I' o, 9” §'|ﬁ(ﬁc£ﬂ¥]lﬁs)A§"dqlq E@Sélé’invécﬁafe% i-89Led more strongly to

receptor ap I ular rotern t t areay
interfeoen andisctmm NS pristahn, arlght:lHD(d:mdles apanai éntdegrease in number

ed it XRressi Ias far
upon AIHGFELF Rt o 74 Bofs ellirks Wi isrel S isensipy of P1x-
GFP mceéwmh lemjl‘rtﬁérxrl.\or@grthé ﬁﬁdctCBplrﬁélyaal.bsly\fAEr imductiaheid ameliorated
Wi t (o] . pol. a _known i ctor of type _
Uponiﬁﬂrépg' ﬁ%@ptf%ﬁm@ﬁw%ascfamsa%ﬂ%voa ggﬁ@ﬁﬁrﬁurebﬁrgf CS cells still
adhe@ﬁ'?ﬁ ﬁqf{e&‘r treRGh&st W th greater sensitivity to polyl
:poly Cthan CS cells. CRpl X and CR cells reacted

corrparably and to a lower extent than CS cells. Figure
18: Effect of MVA infection and interferon induction

' I : = Q%Q&P and CRp9GFP cells were
Deta!l!%c?;t g Fﬁ%aéo&yeﬁﬁﬁgﬁy and infected with MA at
: Welo! in, . GS i S :
rhe ARUELF Bhafundit (Ve B RS (8l eB8bheen navin
integ@edr inko nigd ygenonehd  gainé hodlr@sf@ppeaetémlmeasgmlamr protein,

nu r _upo du0|on or infec nlnbth cel |
namendfigagt B Bragtorel ot AHERETt \SUr PokaBri motelns BeSsesses the
fo||ovﬁhgtd?r@bg|&re@,, the effect of poly I poI y Cinduction is

anel i orated upon parallel infection with MVA as

1. It mshnatdiBns@igienant, RYpBaRIIpfif fSkée®bSapdrbblate modulators or
adherent 22 h after treatnent. Detained Description of

regulatpss) averinfle@ndasecetegiydthof enbodi ment (1) of the
invention utilizes an expression cell having _ _
2. It enbageen edoduﬂtwlﬁyt ef gtmcﬁ’é liaegeith r@@ar@hgo]‘tbe production of a virus

not c?ﬁﬁna%%l og%) va Ptpﬁ‘er eof %' r{hgq%g% z?fgf(ﬁﬁo?é’m QS not a substitute

Sal pr ot ei
for appsiessdeldtoe m'o:h'i Olne: ngrqsr)oa)reai/toremthlregardnudmhatmduction of a

proteh{)aﬁfe‘?;{r'gférbﬁi‘s?@gagafe@%ﬁ'p?‘aqeirb of i éﬁ%@w"a&aaﬁ%ﬁ’sbﬂ?of
enhances productivity of the cell line with

It
Accor,dé@girta the t“Fl\éerH?QfUlEE?l hefespfogoys rnggulator protein is the adenovirus
serotype 5 protein pIX (e.g. that having the aa sequence shown in SEQ ID NO:2),

mutants (including addition, substitution, and/or deletion mutants) thereof,
variants thereof (e.g. variants obtained from an adenovirus of a different serotype),
and the like.

“Functional variant of the heterologous regulator protein” according to the invention
include homologues from adenovirus other than serotyp 5, all types of mutation
(addition, substitution and/or deletion) of particular amino acid residue(s) of the
respective wild-type regulator protein, modification by fusion that further active

protein or peptide sequences and the like. Particularly preferred are fusion proteins,
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not containing said regulator protein (i.e. the
regul ator protein is not a substitute for a protein
waledogbedié rom the virus) and/or with regard torPCTEP2006/068234
production of a protein difilering fromsaid regul at or
rootein or the function variant .t ereof rd|n
namif 0580 PRy S PHERe b ISl rloif Rt CRRBYE i oy regutator
protetrheasadefingd r beresetefoyPeard [Htoterish PheX dekodd tlbﬂtam comprising a
havi ng t he aa seguence shown in SE(%@I D NO 2), mutants
proteqn HEIR?:ﬂﬁt'ﬁ’& A1 Aerm tAnsstiPtoRipAdURer: oin adlrefersed embodiment
of thénl'ﬁ@éﬁt?c)n 13315 ﬁ%ﬁscﬁ(@tﬁé@%%&lﬂ%re%f (t?al%cr?{)%l"ohaﬁtc%r including the
tal ned froman adenovirus of di fferent serotype),
retm@mdaqdweemnter atfhmcvhishamayabe @meseﬁt mh@om@t@eoiro@@gmplete (i.e.
C t
trunchERH) BEAL I BRALAGE RN A% 8, 5 Fad?L BRBHEE, lhfet ifetudes nLr
sequéngess eod. tl’uattai;hcmnn (|a®EQ|ImNCBQbstActutdmg tanldHeomventlon the first
ul ar, am no acid res

del eti pn
and sEEofa RaRe P ae sfteCHuaru o Yir esmidaBoRe: Cavadity atached
to ealk StharoBuitadle fpdptider liMedrsViacRidet AeRibA aP@IPhidephilic structures
sequences and the |like. Particularly preferred are
such pg$obh IPrseei ns, nam y fu5| on proteins conprising at
| east one first domain rising a regulator protein
The tggmgerceheantercell hivef @Seu inathe wnageie;té&eﬂwdea@mﬁlw refer to

expretcsgm%r &eﬁ Isz &e@glghe‘%enl IHesP ﬁ]’a 'hggt é(?l %Laéenﬁllrae ont of

ranscri tor. a pr

Acc0|1d gcg\rfiﬁgt ﬁ\?ﬂwt cg{cfc % ;ﬂ{%?ﬁc gt% q:ougc &ulator protein or

the fmect&p’cabrva&iaohathe\nboms &&[yrdseeﬁnasem celh incarplaghe@urer of at least 1
i nc | et e ncated) form The m)dumt or maél .
pa/ “%F%@nﬁgé PEOY %m%re(f ﬁ’i% PHEM AMOLAT 'Ogatd%%t P9/ug cellular protein
S0 thé@ﬁé’%&%?é?ssmﬂw dan beadetehoMed By SR tkEh Midttidl. According
to the invention the first and second domain(s) are
In th@' Eé]?fofdﬂﬁeemdéht%fn Yhé &te&%%&?s 'réaﬁl%‘corc‘bYéée@rﬁ‘térythe functional
attached to each other. Suitable peptide I'inkers
varlanht;lmr@ef i3 ereferablyndeydrongr!afca §tatu@t nemm @5 heterologous
y e " : I
promBE)elrt héeu t%é'bﬁ’?e 8\1/'\”0%&?%2% é{%s%%'?sgtcg’g}/?p |”8ﬁa$r$e njwé}[%r oz?'svéf'?a%(és thereof
such exmheslsmmanct&hhslbeatmresﬂmgatmei factom2sprandbteesh particular variant

cel,l s/ hos nes ordi to_the inventign
of tHES HyFBAG, PRSIt oD e HEEERE JALL 2o diPHaSEr phiid, within  the
inven@iont st YREt E&d@dneardnaiin |He"5@@f II§ ROPIESSkE ideduePce shown
cell in an anount of at | east cel lul ar

repregetlise a, wer\émwrmofarthamafnq%ﬁrawhu@asrﬁ locgsgd @y human
chronﬁ&%cﬁdﬂe?"i%{g&gv@ gfénﬂ%fﬂét LPrﬁBﬁeﬁ dte € eﬁ?O|¥hhgay 2004) and

et erm ne of t e ce
provi'desvécm a (snatnlbernlaéwm d)é\o&jcamresﬂmm aIFama stiatingien expresson a “longer

versiffi i U0 oNALLAMANGT S0 30PY Eherabl ¥ 4985/l gh genome

assembly May 2004) may be used.

Y

According to the invention the cell is a vertebrate cell including mammalian cells,
avian cells and the like. Suitable mammalian cells are human cells, and rodent cells
including mouse, rat, hamster, etc. Particularly preferred mammalian cells
according to the invention are cells derived from human brain, particularly from
human foetal brain, a mouse NSO or Sp2/0 cell, a BHk or CHO cell. Suitable avian
cells are duck, chicken quail and goose cells. Particularly preferred avian cells

according to the invention are cells derived from a duck retina-derived or somite-
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pronoter. Suitable pronoters are constitutive cellular
pronoter or variants thereof such as the human
wo c@nsbse@t i on el ongation factor 2 pronoter. APCT/EP2006/068234
particul ar variant of the hegman transl ocation
deriv% nﬁa_ti on factor 2 promoter utilized within the
?1\98 tion has the sequence shown in SEQ ID NO 12. The

on e BHE IRl R SPPERE v St fiay b sy &g B0 Primary cell or
from 3a93Pevidbsh, 9AmBARIiIzodNMeal geer® vass ety YedWeYmaP04hrry further

and provides for a stable nediuml evel expression. For

|mm%tegtzll%@éraIé)ggln@§gng|c|d519 qala,ﬁdeprotql@r@f‘ Hh agdenpyigus, such as the E1
0 e 9 9
Pt i g 00a) Ya B Sieed AL, AoriW/aRy preferred
accorldmg tmmpreﬂentth@vemidn |53tmt\tbetcebrfart@ec@Brrlemmmdda@owrus E1A
ml i an lls s and the |ike. Suitable

and/cﬂ:gl%' a9Cahn Si@l“fnsr s%bﬁ@nﬁﬁ léel s, and rodent cells

i hcl t rrster Rarticul.ar
The cIEHHIER TR mERoHePY ERUEI T oot HES' Abetion may further

carryarfanegonasl Cb@qluéadeérwghuae@uéﬁc@sn re@aredc ubar ity fefrfwtatlon as
human foetal brain, nouse NSO or Sp2/0 cell, a BHk

expregsiopHert etych agi §@§F@o%wgrkqe[sggu%c§sdMmecq;g(pwéﬁcceptor sites
and/cg“fe}don%]ﬂagé’%@o@ﬂk bﬁ squeﬁlreh'céé“a?l"oWné”lﬁ’ﬁ%rréggn B a’"“%arget nucleic
cells according To the invention are cell’s derived
acid saquengedadie expriessed ér thedelbretsoni t ederived cell. On
the other hand, the cell of the invention may be
The 'Hefectied" f I'anafqutingtirand ektansforimiogl’ eeffected owighin the method of

i ymortalize el | eqv the,cell car .
embadRRRLS (bt Dopha; (IRt et i VEGREE' el e 85 ey according to
standai@t prateduréd latenoVvio Uhe skifledapetdod. Ebajr ahethovdef may further

mast adenovi rus group C type 5, and the |ike.

encorppaps eHitable,seipeiat: rl%%laaeem ww'fﬁmétepprseéferrﬁqu'red
invention is that the cell further carries the
In th%a@@m@ﬂrqfserebﬂdﬁn@moél)af@ eaet ¥igain¢HdeEEonn wikd-type, mutated

or deT%]lPedC@*rhs ulhld 599p$é%| bE%t‘[’@ﬁtﬁ‘é’c@d%m&@Qg&{fﬁé‘tst%%sOfvlral vectors

nvention nma urt her carry funct’i ona sequenc
carryigy hesemplegmss geeq(ﬂ)v e\draloveq:tloss auehi aatleotivies, poxvirus, adeno

asso RS el P uhelitn T, PEC NG i e nase

Furth%ﬁgﬁg Ay o Hogggenc d%ew&megtggggoﬂ'f@%?ﬁ alé%qtlprogelns include
antibédies, ?Fé@mbmfaﬁ@tprﬁﬁbms duchned egythig@poeittl alpha-1-antitrypsin, blood
"t ransf orm ng" effected within the nethod of

clottingieaoreMIE 41 IX @Ng) irksde(ons) il oAb oPRs SHENGHS ndyiega HA and
NA, a?m‘%lrlfflotflﬁfﬂsa%‘é%éjé 8% @‘Pelﬁtémfj Iﬂe@rcpﬁ?(?défrﬁspéﬁ%m"ﬁortrﬁones and the

he s er son.
like. Although the method allows the production of cells capable of contemporary

expression of more than one target proteins, it is particularly preferred that it

encodes only one target protein.

The culturing and isolation of the method of embodiment (1) of the invention may
be performed according to standard procedures readily available to the skilled
person. Said method may further include standard purification steps as well as

subsequent modification steps of the target virus or target protein(s).

Concerning the preferred embodiments of the expression and host cell lines of

embodiments (9) and (11), respectively, as well as the production methods for said
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enconpass suitable selection, isolation and expansion
steps, if required. In the nethod of enbodi nent (1)

wWo b@7os4s5get virus i ncludes fromw | d-type, nuteCEEPNG068234
del et ed virus cold adapted3or attenuated Vi rus,

cell Ilgg% fnsg_mst{? %t/seX'llgfgnglegL asltll gcart%tﬁb lc;l%%ﬁﬁesél discussion
prowdel@lh@r@ﬁb@ﬂjrétlﬂ(ﬂ:ovmédﬁorﬁ adh en‘fb@i’dm%MtKU)S flavivirus
and the like. Further, in the nethod of enbodi nent (1)

Accoriditfg e @nfodiBients QManﬂf(QIS?ltﬁé ihVEhtiste ppeVitBo Ebred fusion protein
reconbi nant proteins such as erythropoetin,

compaiSiIthat [est D sk AONKTIB E@TaRTGINg g daator Srofain afskat least one
secortc%d@ﬁ%nﬁ %ﬁ{a&? W%H%\ﬁitgﬁt H@PEEEB%%DC‘;E@ e?%%aﬂﬁgﬁr%ﬁ}@ gtodulator

as defimedi merepepmfoee, h@nnlmﬁ@s amudéetide ksequalnchoagboding said fusion

protegr‘g:]{]e%%sgpyﬁ ;h% éﬁ/& %I%ﬁolfeéatteﬁl l Sslﬁé %glg thgid fusion protein
(e.q. phlotlmgm@s’?ctamdi mwrfnaueluautht/ applt&ctﬁarctre;j éth:g) _atrtdI ©:’i_0tthéeaucleotide
sequToe RRCeR obETURBmERn L0 Prgh ie rEMRRSTEbA §dy In all types
of veB®rREMEQURI RAgRed] ﬂgsﬁeoc§lttéﬁéj%h§hé§éh¢@gwn¢§lsr gadily

avai | able to the skilled person. Sai'd nethod nay
The éél'lIr hiReNEBE] ﬂ@'?af} WAL RLEsREE 'Wtﬁ%bobsMﬁb%@&H@b'anﬂﬁlung von

Su sequent nodi fication st eps of he target VI rus or
Mikropagafeismanot elund(s?.elll@@lmmu ﬁanbHe Meschereder Weg 1b, 38124

Braur?s%%% cﬁ,g't{esrrrfz{ﬁ} o d%?‘&iej-fsééfg gggﬁtof%sﬂﬁw}g%?' é %;E%% Humber DSM

ACC2Uhe. predael ilioe n:RtIPtodﬁlmtlls)amwépdnslmts with the DSMZ-Deutsche
is referred t

d 12
samgiig Vg Miebesa s shdegelkibimehe o aH; Mastheroder Weg 1b,

38124%%@%@ tGeﬁﬂEﬁ?' SR NovehhbeAROr 20 drRler accession number
enbodi ment's (14) and (15) the i nvention provides for a

DSN‘A@QZJﬁ9prote|n conpr|5|ng at | east one first domain
The IFPEREAT IO 1R ERAUIRLON RoPLNaRAY AkohE8(tn8"RI8GARY Examples,
in conprising a protein or
which ae) dwrweitdrp nobbal ieataorstase ddtef IunmﬁdtHeaemaenberh ore, and
for a nucl eotide sequence encodi ng said fusion
protein, respectively. The invention also relates to
the use of said fusion protein (e.g. in diagnostic and
ExanppRysraceuti cal applications, etc.) and of the
nucl eoti de sequence encoding it of enbodi nents (14)

Exanié 1( Bavels@BpAEbF Wod ¥ell Bng.NC3THI | types of vector
constructs, cell lines, tissue culture, transgenic

The c@nl m ﬁ/ased@vela_ ¢nh d hﬂﬁtd}t@%-lflééﬂg“fr&\ﬁﬁfd@ﬂ%télﬁ(by immortali-
DSMZ- Deut sche Sanm ung von M kr oor gani smen
Sat'OFMN\dthéF'ﬂRQJ\Y't’Ltﬁ erFlGmrd Bvaseer by denviRgy tiap sfexgippg

Braunschwei g, Gernmany on Novenber 4, 2005 under
A tissusc saipha Wemﬁmm the periventricular zone of the brain of a foetus

after induced abortion. It was dissected with scissors and homogenised by
aspiration with a tissue culture pipette in neuronal culture medium based on
DEMEM/F12 containing 20 ng/ml hFGF (Invitrogen, Carlsbad, CA 92008, USA), 20
ng/ml hEGF (Invitrogen), 1x N2 supplement (Invitrogen) and 8 pg/ml heparin
(Sigma Aldrich, St. Louis, USA). Cells were sedimented at 200g for 3 min. Viability
of cells was assessed using trypan blue and propidium jodide using a flow
cytometer (BD Biosciences, Jose, CA 95131, USA). The viability was 75%. 0.5x10°
cells were seeded into T25 flasks. Cells were incubated at 37 °C and 5% CO,. The



10

15

20

25

30

ACC2744. The cell line CR PIX (17allb) was deposited

W th the DSMZ- Deut sche Sanmm ung von M kroor gani snen
waonah7deishkul t uren GnbH, Mascheroder Weg | b, 38RCHEP2006/068234

Braunschwei g, Germany on Navenber 24, 2005 under

cols BGFET 0 PUPRE e BY: AT BT sl B b BB e shown i

Flguréxmpbﬁsday\m thl@r\@erehms&rrremmb DMEWF@Qr@jdpu@d\eh@ed with 5%
it the i1 nvention. | es le 1. Devel op

i i
FCS b BliaWedpr FIAGVREBTTANINES CEI 1SRG PRSI opgls formed 3
hodee%@h@ r‘ﬁbﬁbléry%roefs SRbIWA |fan ur@efl??'an@r e tb’as‘sHBEEItﬂS' once per

sation wth adenovirus 5 El A and B genes by nonviral

weekt rEris sicnaynnewal icel goltyseplias named &en from t he
periventricular zone of the brain of a foetus after

After i2ndraeksl iraberum mntaininmmaﬁiw@emllstWGt trapsfestent withndector p79 in

subcIBRE e gl 85 B L PRt R iR ergrany) as o

transfeiioa Inemrﬁomgivwhghﬂﬁ: robnufdctoges, inGatctbas., TBA plasmid p79

oGS S gt S WS by soes =

plasn’ﬁ‘HdtBéélJbonét in LUOMich, th‘ésé%pl@ﬁ*d Fed@afce afb AR ®esaeplaced by the
20Qg f mn. Viability of cells was assessed usin

kanamryypsarﬁmt@@cg;gg:n@r @@y@n B ! mctﬁ'lajspr@g'\@teﬂvﬂmch allows for growth

and YR ] et 208 ObERE Prro T p bl ot 4BR gernovirus

type bl @HG IDEOLS) wen&ininguttet eplerah*eSdm@CframtsSﬁzfrCEm (splice variants

135 QiSSP 86 RO ChiS Cg Gergae PHeCEF by g Tl PER and 19k as

well Y esdquaineker updirleanPVEM E1R. smﬁ@I @Iﬁnt@éhé/\ﬂ tsh H%EE& by the
to allow for attachnment and to stinul ate

phospficsly ke i kinasee RrOMesRRe dMPUsE o gEoUIIRBAGT Y epeqences  are
follomaégg‘g? E_I_Iﬂal Eb%‘ré:a%nyla%oﬁngl r?roﬁﬁﬁztﬁli@?ﬁgép"eésﬂ%@xgﬁkrcngqme kinase

y neur cell
gene Abemin@ asez keplanes@ntifoc dhe &illd pglyedenviatiool signakridements were

oncaipb PR bR TS bb e B s s SHo 8o PR &) R e clonee

usingagomvertRimel eet@mrbma&ﬁglmm feﬁHrmqwefsgahhevmmcf &yt sE@Iecing. Two
structions pI asm dp€79 contains the foll ow

days é‘l?‘@ﬁetﬁi‘%ﬁe%@“ |EB| BRI (Y PYIRZRd 3 H@Ns(#sR§d derd, &8 cg‘g dish. Two

weekB! I%?éP todrask BRRA. chils Wit H’tﬁw HOA SIS/ LV &shat BE and clearly
mar ker was replaced by the kananycin resistance gene

distingriishab & poadersc weare aforpedndfigureli@nimitrasséedted guiowok in mock
treat?c?ggﬁgl Fl“t#rhoc'ﬂe' ) tEt z%éfecd&? eV thde'B@HBQHLr Tod were isolated with

orm VVI ype a
and trypsin using cloning cyllnders (Cornlng, USA), seeded to wells of a 24 well

plate and expanded via 12 well plate, 6 well plate to T25 flasks. All isolated foci
contained two types of cells: small cells with sharp borders and extended fibroblast
like cells.

Three weeks posttransfection 15 additional clones became visible in transfection
T11 some of which may originate from remaining cells of already isolated primary

clones.

Clones Tl11la.1 and T11a.6 showed the fastest growth and were cryopreserved in
DMEM/F12, 10% DMSO, 25% serum 8 weeks post transfection. At this time all

clones still contained a fraction of cells with enlarged cytoplasma resembling
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type 5 (SEQ ID NO 5) containing the open reading

frames for ElIA (splice variants 13S and 12S with or
wowdiostsi¢ he CR3 domai n respectively) and El B BEREP20d6/068234

19k as well as sequences upStream of El AL The El A gene

primay B B Pl Bor PP S ABEE' & LT BT phaa bt 1a-o they

were PeivepgtemH abhon esingnated r appriokembeiipes smrasptlex after transfection.
t hym di ne ki nase gene, serving as a replacenent for

ImmMy IS BSEAICEa SERGTAGBA ﬂeﬁﬁalcarrﬁcén%lﬂﬁ sto\/\éséo%iBFGal‘i‘i@d changed

morpﬁb% H %§PPé‘stsIdheo@rEglam srel pipf rA@f@rdﬁQQtﬁoM\@i%W"'ﬂéthanol cells
and cl oned usi ng conventional reconbl nant

werettéeaﬁﬂdquetsh aad améubpﬂle@ddkryctﬁ@hagamSthlN\WCU@B 55kelrespectlvely

followdd 5 EREL 880 ol SadlBhart] YAShRLBEMRN s IRl A EREL 3 Qi celis in
the salﬂpilegbh@memIBdexaoplhgt$mcalatdrcEmdndIceym;ilysmic staining for E1B.
di stingui shabl e borders were forned (Figure 1C) in

Thred reomh efteardrbnsfenodn icrorm)tklé neavi¢d1¢ald ser&Enamsféeed to serum-
transfection ei % i nd%gendent foci were.iso
g R8I8i

11tf at ed .
free rediuRnire r%s(icl"i'mﬁ’ bb(yyﬁﬁﬁgilggsl(%lﬂm ?ﬁﬂs a?ter trypsin

treatideft. Céﬁ@@\%?etr@a%&e%l 9? c%n%ﬂfd’&ﬁtlorpbﬁél %@H@n@&@é’s"éﬁéhanged by
via 12 well plate, late to T25 fl asks.

centrlfggata@re@nlt@ca weskt & heedeli \D@WW@ srviegd sttsﬁV@Inl snx month after

transf@rioh 4Tl Sy RA R VG B R WRIT L colbfing time of

60-8@hones becane visible in transfection TIl sone of
which may originate fromremaining cells of already
When siod gtk mmrbrmawsfeh@mlsacla@mmym witdngdod IFdsaafteér 3 month in

ProPl%i\]/%X\ﬁecgtil%\h%llggﬁ'\fgaé%p ro%gggﬁm \gg lﬁ‘pr\ee{IStﬁr Vggulg)ltl]ng time of 40

h haé rf@ﬁﬁé&%ﬁ'%bthAElohESSTtl'lHel ds %h@é@ws a%t tld ns&ret Aldtedobust cell
fraction of cells with enl arged ca/top asm
clonerfégéwﬁher]g;spewwt%n@ﬁm%@d Ni%ﬂé\le FigwdPh a split
ratio of 1:5 for Tlla. 1 and Tlla. 6 they were
Example: 2¢ Establishinenti off NGb Bl pyrjor clene#iBel y 3 nonth after

transfection. |nmunofl uerescence experinents were
Protegmmrpddctgen itoaasabdinat depenads:rmn@é‘@timmtr pth(ﬁggtiQM tamd selection

r i on f El A an Af t.er
metnGEE) 378 SRutiuss, of SBPrbnB, dikbSeibbish RRplirsdaa1s, puromyein,
hygrathyeint edlaggaidnst MDA astidch® F6K Nespett iwasl yunkablvenweth a first
evalugtiop; 5 Sep o1 ATREENE | FOMAISANb o SRAD LG isansiection reagents

Llpoféétﬁhﬂhé‘g(lhlml'&?éné) I Flgh@NRoeHEORE &SRR Sy St ﬁbﬂ/‘f&& f(Q\‘agen) and

hr ee fter’transfection clone TITIa.
EffectAneaweee wested: faloafiag ribe mMans&aqinfersePnpsacaln ?Ph@miazsmld PEGFP-

N1 (él@%@cﬁ’fﬂ&&j %&HPQSS% %ﬁ;?qu% t’lhe6¥1lu91a% %‘T‘Jl\ll Sprémo‘?cér was used to

determine transient transfection efficacy. The highest efficiency was obtained with

Effectene (Qiagen) reaching 20-50% depending on cell density when applied to
adherent cells growing in DMEM/F12 10% FCS.

To test selection marker genes, expression vectors were constructed containing the
human alpha-1-antitrypsin (aat) gene under control of the human CMV promoter
followed by the bovine growth hormone PolyA signal and the respective selection
marker controlled by a weak promoter. More specifically, to test for puromycin
selection, vector C55 was used which contains the puromycin resistance gene
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treatnment. Cells were harvested by centrifugati on and

medi um was exchanged by centrifugati on once a week.
wab@7oeishe popul ati on survived but even six nonedT/aP1066/068234

transfection cells still showed a |ow viability and

arivef oY sPehuPeRPloce T OB o v ey e, Sliag, B redfacenyiation

signadfter 3 nonth in ProPER nedium a hom)genous and
highly viable culture with a doubling tinme of 40 h has

After freamardction dens véleosesdedllih DMEMYEE2 GUSEDS et%nw.amg)roeﬁ ug/mi
nost robust cell clone for further experinents and

puropyaiedanEseiectedifgr 3 peeks anish aveekly paediyim shiabandgs A clone pool
t;

was QERTRLAY EAICL RSSO RoE Iy MR fohndobhohdd ng o soa

polyclostahoalsi- Bhehasdiranliirypsip entibodyrofinpogeretics| E64A) ofvllowed by a

iorTRETgP, SRR, B Aoy b kb dfevas e

conjuguad.uation step different commercially avail able
transfection reagents Lipofectam ne (Invitrogene),

To isGlage nedi(ireheell @omeny poobatakest tHeQcrgeNnpodngdere seeded in a 15
Effectene were tested follow ng the manufacturers

cm dighot &R & WERKS f13es dVep”EGISPﬁte‘é AIn@tERe cyspglers (Corning) and

cIonegx#’i esskng of P16 LdPe! &i%al) %’é@@o%t BEBAERYSRIN. Vﬁéreﬁ%ﬁﬁaﬁ@ally, cells
rmnetran3|ent trans tion efficacy. The

were @feededea‘tcyxw\%tscﬁlﬂ & d@dwell tplatesst eetlemember ageinyat expression was

der AEH £t P B5RCRE 8RSy P52, MR ROPLLEF . cone

NCSTSQbeCds#SmthSK@rspgemeaarodNle @S\ labovE ad0pgicawwday and was chosen
c nstJ ed containing the human al pha-1l-antitrypsin
for fu )9Y&ERPNRA_r control of the human CW pr onot er

foll ovved by t he bovi ne grovvth horrmne Pol yA si gnal and
D 35S iQ DTt akR R EL1 U8, | 1o produdiqny gpedium  and

expré%%%'ﬁoéﬁélvs&’t?ﬁ%h%R@FbEtéﬁaJ:uIYuret0 test for puromycin

Sel ecti on, vector Cbb was used which contains the

g einh P
The GHURIYELE o BELT AT CRRE LR B IR R (cambren
was epglrmdimane’élvetworialmefsecedtmedcebhmanedetcsesedleltm icantaining medium.

There?NEM R I?/g‘POgCa@-g g%ﬁ”%'ﬂg%ge\fgﬁ uron%&ﬁgéa%v'é Adaptation

was @d)ﬁlil@yp@l@éct\/\@@ecgﬂ@ﬁtffatt Stk1ah ez ph GS%IOEXWEELWRCDHﬂCh T25 flask.
i mmunof | uor oescense using a goat polyclonal anti-

b
After%y Wﬁﬁki cglflnglrgw%gglﬁltg{pp a (qu}%béﬁgg [qlo oﬁépg’) was established.
As a hekl surdhbin é\oHé@WéFe'élﬁ%té&%sgﬁr%%H% Xhé%ﬂ@bénce of shear stress.

anti -goat anti body and a streptavi di n- Texas
Cells were seeded in 12 ml of EXCELL VPRO at 6x104 ceIIs/mI in 50 ml

polypropylene shaker tubes (TPP, Switzerland) with and subjected to rotation with

a radius of 1 cm and a speed of 160 rpm. After repeated passages batch assays
were performed o determine maximal cell densities and product accumulation
during exponential and stationary growth phases. The following observations were
made: Clone NC511puro showed a high viability which was maintained above 70%
until day 18. Maximal cell density did not exceed 1x10° Product accumulation
continued during stationary phase (Fig. 5). It was concluded that specific media
development or further cell improvement will be required to achieve a high cell
density comparable to those obtained with CHO cells. This will likely result in a
substantial increased product titers.
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conjugate. To isolate individual cell clones 10000
cells of the clone pool were seeded in a 15 cmdi sh.
w@bdoens#ismeeks cl ones were isol ated using cl onECT/EP2006/068234
cylinders (Corning) and clanes #1, 2, 7, 8, 9, 10 were
ed f

a |
e uonsvectors for

both memadd&ﬂK expreSS| on was det erm ned. Cal cuI at ed
cell specific productivity rates are given in Figure 3
SequenédsLTer Neddi d\RHIOHEXS AWS ratifPiec atidc retestiert aipHay (RARA) were
above 100pg/cell"day and was chosen for further
obtalggqlé:p;bﬁ,%g rorEngI@]q;ynng tyg 13 agd Repn gegamic DNA respectively
smg'\ﬁ:ﬁl uro#8 to production nmedi um and expression
anal yS| s in shaker batch culture The grovvth rate of

1. AA@%&E@TA%@?%@%@&@%@@T (@EE{ Tes T e Slcggln conpar ed
2. AATR SRS GEARBRER RS R AR AdBICEPIE N A o VR

I OSCI ences as an a nat Ive. dap atlon

3 CC@E@EW%@%@S@%@@@%@ cetl "growt
4 AA@E%%??&@%@@GQG@%‘@@%&%EQJ%Hgﬁs92}&? oGBpt oc

h|nthe ence 0 ar stres we
Both FZadu s, W e ArgR MERCRarar BYPES HetRENpIETS 2 and 3
allowe@ t8l capPlerPbery If shak@h HCesigT PRmepai 3 5ﬁ€||4|a”me fusion gene
with and subjected to rotation with a radius of

was ¢laged l@‘i@eéad@r pﬁ@"@'@i\hygAlfetSélﬂtlm%mﬁ@%&égégé@lﬂoaﬁéwr contains
S r |

the ERENCSUROSAT RRATEY BrATbRITIRGIB AR 10 235 22y 3.936 638

(humandgenammmsgmwmmaypﬁ@@és SERe IDoINQw!nZ)g It contains upstream

elem@EPO (R R Rl g 8 ey D AR Peefie F ot of Er2,

locatddrxs ne t‘h@ Ifiretenatrioy, dindsneemexedetyl xh@dgenBsrdutd the vector,
accunul ati on_conti nued_dur i ng stationary phase (Fi %

pEFp@mhyg Wee EEdnerdidara FFalf°|£CHé%‘i|f| 4 Hﬂ@dl%'%éﬁ%ﬁﬁﬁ' p site (Afel)

used 96r fridbHNGH oFeMX RonvAﬁvﬁmererlr#b&%nﬁ@gmcr.ﬁ sit@ following the AF1
achieve a high cell density conparable to those

site ablowsi erdrressioh aHDeckygromyKin sesistandei geig as ésskqonidnopen reading

stant. bRGY d t

fram@Re ey deT R R FREs G KA orblsn ST, mipports pix-RARA

exprdssiogginadli hpgroeayangebistarktotdilspl X- RARA and pl X
Sequences for adenovirus PI X and retinoic acid

The dearepirowt PIphaaé Fé@ﬁﬁi)iﬂdmwn@bﬁhm@ ADA(C@ISBCUGW\CCATGAGCACCA—
adenovi rus tKI%e 5 and  human resgect ive

ACTCGT (SEQ ID 10) and ACCGA CGC‘I‘I’G'I‘I"I‘I’AAA CGCA‘I‘I’GyG (SEQ ID
NO:11) and integrated into the Afe site of pEFpromhyg instead of pIX-RARA to yield

pEFpIX.

Example 5: Modification of the cell lines NC5T11 and NC5T11puro#8 with the PIX

gene and the PIX-retinoic acid receptor fusion protein

Cell clones NC5T11 and NC5T11puro#8 were prepared for transfection in 6-well
plates by seeding 1.3x10° cells/well in DMEM/F12, 5% FCS. Plasmid F67
(pEFpIXRARA) and plasmid F76 (pEFpIX) were linearised with restriction enzyme
Asp700 (Roche) and transfected after ethanol precipitation using Effectene
(Qiagen): DNA was mixed with 16 pl Enhancer and 200 pl EC Buffer. After 2 min at
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using prinmers 1. AACCAGCGCTACCATGAGCACCAACTCGT(SEQ I D
NGO 6) 2 . AATGGTGGCAACCGCATTGGGAGGGGAGEH SEQ | D NO 7)

wo o007854981@nd 3. CCAATGCGGT TGCCACCAT TGAGACCCAGA( BEE P20k 68234
8) 4 . AAGGAGCGCT(XBCGA(XIBCTGTGTCCAT (SEQ ID NGO 9) for

room%grllrfgs \lfq,re@ﬁpgﬁt ﬁ%e‘\ﬁ?\ge lcl'g]fe'g%% ] %ﬁ%gﬁﬂgpﬁon allowed for

10 nmhetdt Foagmeainpevatar&CRhes tragsfadtioar il waé ddded’h® 1 ml culture
fusion ﬁgne was cloned into vector pEFpromh

volume Qi £f Sﬁﬁd%@ﬁﬁl Wonffﬁ?%cw&t%we@oﬂ'@&?%@”tme previous day.

High Bm&&l&neﬁki&& @SE %nﬁnﬂ"e@'mkﬁra |p99ﬁFe¢‘i‘.r%f§&H‘dr903 pPEGFP-N1
5, 325-3, 936, 8 (human genone asse

(Clonmﬂg |HalcNeIt01J_£)A 943@3&4&%.@)@@@ éamaét@rtéams%ah@n phedium was
exchzgr#g\’eg:&'é DR Pizt\D‘%th&?}]?% EH@ 7 Lf’gﬁbov%@r“ﬁ'eﬁoggﬁll) and 50
pg/mbypgmnaqmnpuro#sp hiey grect ytin wEEpaduiayg Sélbetid@2medium war
BTGk 08 IR e 8 ST LB, H e it

each I boape M diisNAdCIdGeS ipbdlsf aldr@witRshtbhe with t$h§§?nathW§electlon was
expression of the hygronycin resistance gene as

continued Hr BpRMeEaWierlSs Flafe peola Woiekrst wemressmn of PIXRARA
by RTPCR.FARRon E@n%f’w SO RE RN WRAPP i ePs Hla%d%Rg‘%eaker signal with

expressi on hygromyci n resistant cell
primdrerl andpd Xn wasstaoptlid ickoheupdolg. ppiiselase individual cell cIones 10000

e P A AT ) 32 % B her + e

clonek nivegs ats@kéte@t@sm@ecléﬁe ayltrﬁjeqré a&ﬁmrﬁymmrldah@@oke@mtmg from
Modi fi cati on of

to vyi ) nple 5 :
tranqu%loge@f Fye %g'ff%ﬁ*ﬂg@ﬁ%g\f\@?ﬁl aFPRJlﬂCb#FdOGFtFWOt'%éVqﬁF)Ueated with
trypsﬁhert‘?aﬁfff@rﬁe@etd:“axsb%! %ﬂ'aReﬁ‘QulS’e & EBREENL f/PRboEoﬁtraWilﬁbWS ug/mil

cl ones NC5T11 and NCS5TI | pur o#8 were prepared
hygrqmmsfmd adieri h vweakes! of pusnessiary cdléed 2§00.\3able eells were mixed

/ F a d. F
with (3¢ 2% KERRATTIRY Dradans s TorEl v dt el pite, gCreinen)(2
ml/well X rarrdes;ubn@cttednaeummeélsmmw Iﬁmndhng aaioné¢piaRisf Gxnetlics, UK).
aft er .et hano re tion using Effectene | age :
Cloneing RIS oo < HC36L hp B neere HiveB0a mige F10-21. Clones
origirBfrige Fronf NEKT 21 ni}vér@tgr\‘i@{n# experAt diohes 1§aAbfected with pEF2PIX
fectene were add and |iposone formation all owed

were f@med Nﬁ5rT141PIX60Mct5é'r1ﬂ8i>éﬁu€@n€’$%e'ter iasied fan die Afgsence of the
esp 3 VR, bR EETIEHIEH ot IR spdeeiebiiiea n i o
All clones showing a positive signal were shifted to growth in ExCell VPRO.
Readaptation was done by direct seeding of 4.5x10° cells in 5 ml EXCELL VPRO in a
T25 flask. After 6 weeks in stationary culture cells were transferred to 50 ml
polypropylene shaker tubes (TPP, Switzerland) at a seeding density of 6x10*
cells/ml in EXCELL VPRO with a total volume of 12 ml and subjected to rotation
with a radius of 1 cm and a speed of 160 rpm. Clones #10, #12, #14
(NC5T11puro#8pIXRARA) and #34, #43 (NC5T11pIXRARA) and NC5T11PIXB,
NC5T11PIXC were chosen for there highest viability under shear stress. Clones
#34, 43 and NC5T11PIXC were recloned and analysed for stability of the integrated
DNA. Stability was assessed determining the gene ratio between PIX and E1B
because E1A+E1B and pIXRARA were introduced in separate transfections and E1

genes were introduced and have been maintained in the absence of selection for
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Hi gh transfection efficiency was confirmed with a

paral l el transfection of pEGFP-NI (Cd ontech, Palo
WALM00/056586 94303- 4230, USA). One day after tranBdBPEP2006/068234

medi um was exchanged to DVEM F12 with 10% FCS and 75

or_10 [ T11) and,50 o/ m T .
> 2 PRarodBR Algr Sy ecrensd damd Sy IGH4Iet: engmic DNA was
|so|atéerﬂr@me§blémdt ctéTBSIolﬁéB amezslt;mé\frioaﬁtsl%mﬁy@uaﬂ@y%merl I&@g selection
| ones becane visible in each of the wells.

stop fzﬁﬁﬂys) VS 4 MOBdNNErARSEPESIH seRFLON lé'tetsﬁH'ﬁE &\lé%e) PIX and E1B

DNA Ré%‘é‘lé Qeed cfé%érrh%d@&%é’ﬁeﬁﬁwe ﬁtcg%moﬁd)@o Wéf(BRtéﬁéé?ﬁ at 2 DNA
expressi on of Pl XRARA by RTP A strong

conceMsathSe&wnweSh 05rthtergvalaabloa age weren 91 glﬁgl w fthe vector
' . i . of o To i .

per 2P i BBl fraiTBEd 185ub08ngs BEa-E T o 47 viREuBbfoximately

0.4-0ct @opigsooi PIXRARA eddtl B. nClond NCHT t RilX€sorigintady cbntains 4 copies

of pI%%srmgﬁ“.?%pﬂ%bﬁeﬁéé‘?'? tfﬂdq fv?a@f”ofq éhﬁﬁﬁgﬁé&c@@%ﬁ&i th experiment.

F6a dlffergnt . Clonelgglivvere

e : O aker

Exa

_____

be in EXCELL VPRO cont a| ni n I hlgg?ronym n and

Retmaﬁ arido(Rbits aF indrgsenafi 68l ccﬁffﬁiﬁrrli'aim fepeatiaden ds tYP'Ca”Y
b

2550 e i Feiied ?WZ‘?“&”% OISerT (3 SEPRalT prapression of

retinagiabijeeeptead dphaoaattradscrrmtmy f@ntokuattgvetﬂcbbepMFBA has a profound

A R T I T CR

growiiCarredt.wer e gi ven # 34-45. C ones transf ect ed W|th
PEF2PI X were named NC5T11PI XA- NC5T11PI XE. C ones were

As sHowat @l Figr StRe thegseaseadla thecarerii of & wggindrdid)ot have any
PCR An initial test using priners 1 and 2 is provided

effect ,cpn,:,g(ljowgw ofarjther dheaT1hod ﬁbeaa|;5’8§| %l%'t§¥%IeW€§5'”9 clone
NCSﬁfi'pDF&ﬁ'st Ao@edet NgldivtEétedibndPRPa ﬁ@@ﬁ'ﬁﬁ;ﬁlrb%p\mﬁARA) and #34

done by direct seeding of 4.5xIO6 cells in
(NCS5EXOHXRARRONEeNE armzted Ibysiceanhent \Msth/\éeuwmlrfor 5 days in adherent

cultwset ﬁtbﬁ%ﬂ#ﬁ%& 2155 q-_%{és were transferred t o 50 m

propy ene sh ubes (TPP, Switzerland) at a

NC5 mI aﬁiﬁﬁc?fl[&ﬁlem @ai@#\gefeg(gio%%ﬂ mkgo?# g\znn zl%@mes 8#0)0105 cells/well
Q#of an
in DMEAGIARAYS B RET 121 b RtS OB TACtRFY 96T i of SRERNGA] was added to

wellsteﬂeé @2“&&“@§t‘ioﬁ/b?@ Shd B LGRS Aheaso Sntwirneﬁ'f{’erf@?fcﬁ‘{‘%%ated cells and

XC were recloned and anal ysed f
contrgt al§|el|$ty0fof boke |M€59r'ﬁlbd DNA. NSEabH1#8¢ waere mfected with

Ence@f@SFf@%‘éaPa‘?{Sr\ﬂH‘é MRS 965 fAtibRciBPtoreRRe®lh PDI) of 0.004.

After 24 h, cultures were harvested and frozen at —80 °C to disrupt the cells. This
suspension was thawed and cleared by centrifugation with 800 x g for 10 min.
Lysates were subjected to virus titeration by plaque assay on A549 cells: In brief,
A549 cells were seeded to 24 well plates and grown to reach confluency, incubated
for 30 minutes with cleared lysates diluted 10 to 2x108® fold, overlayed with 0.2 %
low gelling agarose type VII in RPMI 10% FCS and incubated at 37 °C for 24 h. The
agarose layer was aspirated, cells were fixed with 2% glutaraldeyhde in PBS for 20
min at 20 °C, washed with water and incubated for 30 min at room temperature

with 1% Kristallviolett solution in 50% ethanol to count virus plaques. Results
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because E1A+E1B and pl XRARA were introduced in

separate transfections and El genes were introduced
w@pah7iosases been mai ntained in the absence of sePEEPDNG068234

for> 2 years and are theref0re considered stably

nterae ed fro el e
showpdhi gy s demapeg B (BBL B GG s EF iTRTlye in NesTLL
cells aahlethtatom istigighlyeaehsi}ive afot ﬁ’fteﬁel‘mﬂttl"ea\tmédteb@méﬁﬂ&actlon At 8
sel ection pressure (| at\%; Pl X and El B DNA | evel s .
IU/m{Neﬁu% iabler Mirisg Q3 R&,| e eﬁcﬁqrﬂBF e,ogqjtur@YB]:@ contrast virus
rephc@ﬁ%ﬁn)lna'i\lc%IQ'ﬁﬁPni%erHrﬂiﬁ_t b@@&lﬁxﬁﬁﬁét@ﬂ ¥y tikSrferon  treatment.
eval uation are shown in he vect or pEF2PI XRARA
Morepwers teusiny inmihat atiseegei of §M©@¢l’dﬁ1§516’ﬂ #m%rntjtemsar\m phserved for
[ o . . pe
NCSTREE R B Sudhdingad o kPP ingReb by it YRRC b Shebetuse many
vacci b Bstré'imssmﬂurtaseran d FNe dasmahdewor obcbctimei'ngeltshewmlauae mtact IFN

pathvgz;\bt e%?(cpq?lrégﬁ%%rgugﬁ'&etme?f HEF%CI'&%:(&C?'&AB"%?@R’Q%( in productlon

procés@é‘é"“cﬁh &fuseelpN dietfe@igpntéalitig-in R bisiest 'v%ls%pllléatlon of cells
pi cal | ¥ associated with reduced cell grow h.
t

that ¢Iélsp@thge iRferrech pEAly Fhersfpre seRFRSHPN raft I?%m,ay allow for high

[ n factor activated by
titer ?&&EA%u&ﬂo?lh%rag oézmd e eﬁdlgn PML (pronyel ocytic

Exa n'\lp‘i}éJ %a%ﬂrﬁu PatIOﬂVC%r 590?(9 nt%dh waﬁ fb?/@(‘_j[g;gg%nm ype by

UWIII mant at a

NCST%?@V\%%%@ el't her %E{@]E 91Y% he al Ea%%iag%t gltsﬁﬂﬂtrypsm were

comper@d essthegstanr\ltgge:llclhd@mld%unpﬂ&#?hmg\er% cgp@l\mlctsw tofproduce alpha-1
cl ones #14 T r o# and # T1

antitry BERRARA aP? t@anBy £F E at et %ﬁeéﬁ‘(’ IMgXHEYVPRO (JRH
Blosc@r\‘éé)ﬁfeb’@ éﬂﬂ?‘* %EIIS?M'ItHTGSG)nn@NWIf&%p\MéHE S9RdKe?. tubes (TPP,

RA prevents inhibition of virus
Swntzeépnd&mltfba t@i;vah\fqlélfrre(e@fth masamg subiretedsa rokagiprewithsa radius of

tem PEERPEED B QMo SURYE i SpPPGed Pl a2, Besices

suspehsiaf cSis,oma)ngvas calldiusteos wdhegngttoatheondenivadlt wes fofmed. The

1 d8 1lUm. After 30 min interfero ted cel
cells 1 Resth duptEes esEhverloanvRel ab0Ush § oo rSdaliin,dng process.
Becaud¥ efitestiaidh dhcredal aoyeear oy trs/psm Usr (AdvitaSe a(tPAa\) was not
multiplicity of infection (MJ) of 004. After 24
succesgful ur@ewier Kingticee $Ndd madimal oseh Q@HSIE@So@ef% not determmed
I cell hi
Samrgia% v&r@r& Eégfegeﬁ% rc{%\%/ugatlfl’»osé’rﬁpn P Qﬁsgﬁg ﬁf@?sf ve gelﬁa‘?ﬂ'nned using the
alphatysattissy pein ELESH|. cRstselttstarevdhoven i Figr 6110| on by pl aque
assay on A549 cells: | n brief, A549 cells were seeded
Exampbe 24 Geridrabatof sluakdetinawells @xpeessing obX | uency,
i ncubat ed
The cell line CR, derived from primary duck retina cells and immortalized according

to defined risk guidelines is described elsewhere (patent application WO05042728,
plasmid 60E-transfected retina cells). The cells were cultivated in DMEM:F12
medium (Invitrogen, Carlsbad, CA 92008, USA) supplemented to 5% fetal calf
serum (Biochrom AG, 12213 Berlin, Germany) at 39 °C and 7.5% CO,. For
passaging, the cells were briefly treated with TrypLE Express (Invitrogen). Plasmid
76F pEFPIX1 was linearized with Ssp I and Xmn I restriction enzymes (both from
New England Biolabs, Beverly, MA 01915-5599, USA) and purified to 400 ng/ul by
affinity chromatography (gel extraction kit from Qiagen, 40724 Hilden, Germany). 5
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for 30 mnutes with cleared |ysates diluted 10 to 2xI O

8 fold, overlayed with 0.2 % | ow gelling agarose type
wkdo7iopsRPM  10% FCS and i ncubated at 37 OC f opCR#P1006/068234

The agarose | ayer was aspirated, cells were fixed with

M (2@%’9% Q%aﬁ*éeralpgﬁﬁh%ﬁg%ﬁ%s ;tg%n%%ctﬁ]d mi{) &goggcﬁs W|f¢hhecHe Effectene

reagdr@sSiRjdi)e DNA hvab‘)/priﬁfecsmdri Y6 @l @nhapebtibh@r200NubB&oBUffer. After
et hanol to count virus qqges Resul t sshown in Fi

2 My Ao BRI aEUENDS ,pérﬁff tenevere addemand Ilposogmegformatlon
allowk88bF 8¢ hME dthrd¥eR ke bt Feanthet ﬁ%hsﬁetctlbﬁ b 2% adc/IA\ed to 1 ml

sensitive to interferon treatnent before I nfection
cultuie vojumme wo €&llsbseedgdr s 88%n coafluerew 81 6dweH giataseon the previous

day. qlﬂ Eufl%ns{f]eﬁt%ﬂn%f %eéc/}) MW3s n(foglﬁ{ﬁ'%td' reg‘-f :%%ﬁé#%lé‘aﬁs?ectlon of

nFy sl g by eron
pEGFIVbIKIlacétzemteelvel?alomltd)e:/aﬁgénsﬂmo,axsgﬁnous | FN, hi gher
titers are observed for NC5T11#34. The phenonena shown

The prndefartsy@cttedl cumoﬂésne/vereo@apaade@emusemaﬂask@cth'rée days after
trains ind an | FN respanse rodlfcer cells w

transtgetiont ad S|e \&é‘tW\ﬁéy'”'tWF cwittsrf%@gém JWaramYH! &hﬂ}"troge”)

Mediwh WBS eepiaed(de) pBF dfekr ®fthi Ry dHoPElGH | 'B"Pa@é@%%@%g/ml After
can cause | FN secretion resulting in a Vi rus

threerwpeks @t @Al of fawl Ipsge fed sumvadtargiewerw%@ﬁ@ded into a T25 flask:

it T f
cots B dched IR 9o e SRERAREL A A, PO o G ! suspendec
in freBanpdiend and $ilatad iato anT28 flpskot ei n producti on by

pl X- RARA NC5TI | pur o#8pl XRARA carryi ng vector F67 as

Four waldksasftex p’aasﬂecabm tceypsﬁcrmvwmatthvpaubetdncﬁlubhe culture in a T25
start e NC5T o#8|n €16y ERP |t 0
flask 1S, detaa e Ry feors Al F S ERRPES: Spb dhcsy2 mi thereof

were%l&éd wate rheaded #mﬁz@ﬁd{)dﬂﬁ’ﬂ@m @‘b&u@&é‘ésenl@s%ﬁﬁ USA) a
O4 cells/mM in 50 pol ypropé ene shaker tubes
Y

meduqmppfres\mqueammﬁi)damqqi acermpanents uinsended 2 foi  Aintenance  of

suspéﬂ;ét? %?u%ré?dj—l&p%ﬁw%l Bt Q/ E\agééllsto‘)fSOl g%ﬁ?\gd@n%ﬂﬁ@dDNA was

ure’was continued unt
|solathsﬁrdres23m$pnértﬁeo¢ulnﬂ‘el and subjeujedftocRCR acgausﬂteme pIX transgene

adher t e wall was formed. The
with BEES AP ah8%ya R enEBntive Foabdl 145 nitiasSimysa Parallel reaction
w.thohhrmwhp@léutuvaetontmwa pBegiftlSeadtics edtrabiazmidfl 78 esfe expected
clusters IylgTr sin or Acutase (PAA) was not
gr

PCR griededsin| tefki RaPeldsdaRPNsERtes Stabla inraisioni 6 the pIX
transgﬁﬁ@.mtthgeéﬁrc@@eﬁow%gmt gocygg:taken at day 9, 13,

22 a fiters were erm usi ng the

ExpreRiEnl LATPL HORIR Py B e ) MRS EBRMIG" 616 cells were
disrupbquk laxsbbh@gpih)(%m%é‘lrﬂs pH 7e4 CR)O deMi N&d, flee N desaxycholat, 1%
Triton 9(k168t bni’a%cgblsﬁ derorp”mnr tW"J}'ﬂlsI szeepdar geCcPrI:J(]lI neq electrophoresis, then
transfered to a nylon membrane. PIX was detected with pIX primary antibody (a
generous gift from Dr. W. Seidel, Ernst-Moritz-Arndt-Universitat Greifswald,
Germany), then reacted with secondary antibody directed against the former
antibody and labeled with alkaline phosphatase.

The signal of expected size in Fig. 11 (right panel) confirms expression of pIX in
CRpIX cells. No signal was present in the negative control from 293 cells prepared

in a parallel reaction.
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to defined risk guidelines is described el sewhere
(patent application WO05042728, plasmd

weomnsensf ected retina cells). The cells wer ePCT/EP2006/068234
cul ti vat ed in DVEM : F12 ned2um (1 nvitrogen, Carl sbad,

The cdlsoffre sulRated JROmERIN Y 6a8374d0rd rof W B8 Bnag passages,

then CFhsfEd paspadiurg. #tlhsemeicb@omve(raﬂasd)rfrcaﬁl JRH I Bidk€idnces) for two
with Try LEExress (Invitrogen). Plasm d 76F pEFPI X
additigpal |Ra\$é ‘?Szeé} wifthh @@E'q W wﬁPF”}eé%‘t'ﬂfﬂut@u oﬁ with Glutamax I

Invit¢ helohud AN NSSnERGh @d Bi ol abs, Beverly, MA
(Invi O%éfﬁ;ﬁ%%gg@b S% an(ljﬁgurl fied to 400 ng/ m by

with gﬁ%ésg#)ﬁd 8%%%5%& ngrﬂeﬁ nk 981 4 fﬁ@@)b{?% %EIIffT’&aﬂon (approx. 2%

rmany
of a §umlf$Lau>eDNvaasltuw@nsrhecme@dspﬁm@ed:mhomu®IwInto tONMEM:F12, FCS

meai S5 S1RGHEAS53' 55 B 48 R MR T A Highfe Mheven ro

weret egperatiute, indviduaEf tadtieneofeae 12ddell arutel iamlso’ﬁialntalned in
fprrmtionmdomedfo 10 m n_at rog&ﬂenperature
DMEN i fe fFé iy, FRRSlonRiE@nsters the IH Y waé;cﬂsm@t%and cloning

disksC&i b&é%@emg‘:ﬁ 80%E@Nh! HEMLE, iHHFWBbbIidd %Fn%%tl?ntd RBe clones,

previ ous h transfection efficiency wa
then t:r@msferrﬁécto\mehcwnbw fille@|with anedivot. |I@ﬁ|l\d€|U@|B€HJF’E$\II\NeI’e expanded

for AP ER mER s;’a@uﬁ%uer@éﬂ%i?@%zéééﬁt L5 s 11 asks

To alﬁglnglf?e é’ﬁ%%%&ﬁ%iceezg rﬁgs e @% %'E?@g tr‘i’\ﬁg%ﬁ%ﬁ) {Ere}ggz%e)n_omic DNA was

isol atlyd di-oxm !Na@w%pélm:w&homeeQmam\pEBNAV\BlbbdhygI(ngénr) eﬁhd number of
ng/m . After thre vveeksa §q1tot of fo

i t 50
E18 § DL rpBlcR0l A fe Aehm st 25 deas geomic DNA in an
ABI 7(5@’(§kl‘aq¢%ﬂ $eé\@d‘cﬂ1 Qﬁt@m%ﬁéénTgb(li—EdéE&t%| kﬁél‘rﬁ:ﬂcry Primers

g mn, resus fresh nedi um

used afﬂf pclleﬁrétflqaﬁpﬁ averes qliasIN 9CRIGAT@EARgTaf ((SEQ D NO:13) and

|
TCTTERBEALETEACROTE! (sEd 1BIN8, PERFT 18> Moo dAtilEcaraTCTg (SEQ
ID NG) an) afn DRI CAIL ALY TRTEATL riSEChdbe OFO &) efari REd As E1B was
, medi um,#63032-.1000 JRH. Bi osci S 6621
introdygelt IRRnH AR 35 omogh b P SO o ShEsla @ Survive this gene
servesrdafadtdranl RirRbe B REAN ddrdAeSPEN8OOY ntthibe 88d gene expression
gronycin B was added to 50 ng/m . Genonic DNA was

streng¥p| ated from2 m of the culture and subjected to PCR
_ Ngal nst the plX transgene with prinmers V293 and V294.
Fig. giemanstesgs rdpbligaaprtenpaee ByPIX panagere in Risuspension cells

even Y0486 NESORLT B o, ekl egceb e ol

suffer Ife@rtn ;mrrdaédealmminstmatvéls sdtabl We rtsoﬂststemltlyofolbskm'vdedecreased
prollfera% ng?or all nt &lheceﬁ:R (%\e/}ealns’anHOP/1VU|Ineeﬁ'1mce Is")CtlJ:zgér%("s'table transfection
with a PIX-expression plasmid demonstrating an impact of PIX on the biochemistry
of the host cell. Furthermore, we observed a tendency in PIX-positive, adherent CR

cells to avoid growth into confluent layers (increased contact inhibition).

Example 10: Generation of duck somite cells expressing pIX

The cell line CS is derived from embryonal somites, also described in patent
application W0O05042728. Generation of PIX-positive CS cells was performed in
parallel to the above described procedure for the CR line. Contrary to CRpIX, no
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Expression of the PIX protein was confirned by Western
blotting : 6xIO5 cells were disrupted by boiling in

W@ 2@ 7084576 i s pH 7.4, 300 mM NaCl, 1% Na- desoxyedIDEPR1006/068234
1% Triton (r) X- 100, O .19%2%$DS) and protein vvas

separ at d b re en.transfered t
susp SR B P BB o SRR BT b nfency s o
featuentafoasy €8 @eiRermuslgithat fdoad Pot pholifsehttelin suspension can be
Ernst-Mritz-Arndt-Universitat Geifswald, Gernany),
considggd teaffedfshi tHMOEKSAHards dhei BBB%ﬁttﬁ'rlé%t@@t%QF'@t is severly
mpa*i*@& f’B{ teﬂfﬂHbQ@%t%ﬂﬁnbétiﬁlseﬂ’dﬂeﬁ'@ 2l @§|den§ Although pleotropic
phosphat ase. The sign expected 'size in Fig. 11
this pretejntthpeefere appaais ngt étxpneggﬁ on tbe Yansfopmatign)phenotype. This
ls. igna [ h e Y t ol : :
obseriBtoy e “bpindriRpEsh ek PR HaN. ForER B8 applied in
biophaemaseudcal mokessest ed i n nmedi um #63032- 1000M for two
addi ti onal passages, then transfered to nedi um
Exaniplt 361 -PIR Gt @nsVArepliditibBirnesi etices) for two
addi tional passages. Al JRH nedia were suppl enent ed

cS céws &tablwttréhs@ecttealrrmf PIX |e&bké§s¢c§]€ra)ﬁdalﬁdrelﬁﬁl w/ Bélls as reference
nmyci n B, he second passage in ned

Wereiﬁfﬁgéﬁ inED AN d"%‘ﬁ@l‘qtef?tagiq%nC?'Jﬁfﬁ%'iy aygl, lﬂ‘fe%\teé with MVA at an

m.o. |5Lb?p§rls'09ntﬁé“f5% Ing"@idy " qﬁ?f@ﬁ’@é‘%%&&%@%%! ditfePences in the
F12, FCS nedi um and ted into a 15 cmdi anet er

advarp@ rqf GPEhwwre htakaht 48 & aayls72ehepe$t finfectiomr &/irus yield in the

supe{p%i %lgt:j# h g%l\}é}\#&hrgaa\fﬁcggﬁgdét&nﬁe%% M)%ﬁ*ea%ﬁt %Bgether with

lysedt celhpkfet) Vheh it Unferaipnasisr aétedmanmed (hh aninmigrefioslds assay. The
oaked in Tr bri

resulty PRCENGMTGN A, dBorde. PIERENCS PLRIKaNeia b FRlls appears to delay

the ofd¥t bf €PH bt U8dn Mdsh iAREtIEM whaslid dCﬂooﬂ%S{)‘é’?ér?cal reference.
expanded for further experinments and determ nation of

72 hgrnﬂﬂthlr]cfe@tp@?tb@@ CrotusRsl §ree liveedht eeraptaiebs guggesting that the

0
dlffer%:,ﬂgens]s {F‘ 1g%fe%‘ﬂ%{f ﬁﬁﬁbéﬁgﬁg m.%ﬁgé\@fm éﬁiaéioﬁ‘{) and MVA
suscep@bdmgeal)s anthenGBIRIX mﬁpLEEhifBorand Pl X nol ecul es was
determned in 25 ng and 50 ng of genomi c DNA in an ABI
To oufOKRoWiglisen noeBIX-positiMet tel SHBR duiee drednABisted edgathistoviruses other
chem str% Prinmers used for quantification were

than ﬁer%ﬁt g'éTAng (SEQ ID NO 13) and
SEQ

Examg&; SEAY S
TCAACTTgTCATC (SEQ I D NO 16) for PIX. As El B
The F?/%ekt'\(%teff@%@é he ff&perRfert Wpsadlge Mkntifiednan feRiGeds. Contrary to
r I h
CS clfy (OSRELS 2O BN LIL SRS SENARAPCRycs are prefered
for mgeyeingwptrial sapplications. We therefore determlned the PIX effect in such a

El B,

system as opposed to adherent culture.

For CR cells the PIX-supportive effect is not as pronounced as in CS cells but we
consistently observe higher titers for MVA. MVA yields were optimized in a series of
experiments and found to be greatest 48 h post infection at medium cell densities.
Fig. 14 shows a comparision of suspension clone CR.HS (selected out of several
clones as the cell line with greatest MVA yields) and PIX(+) cell line CR.MCX. The
abscissa indicates m.o.i. (0.01, 0.05 or 0.1, respectively), the ordinate indicates
burst and the size of the bubbles indicates cell densities (8, 2, or 0.8x10° cells/ml,
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strength. Fig. 12 denonstrates stabl e maintenance of

Pl X transgene in CR suspension cells even in absence
wobogmebset i on pressure. It al so denonstrat es tPet/EP2006/068234

Pl X- posi tive cells suffer 240m a decrease in growth

sistent| bserv decr eased |ferat|on
respe BB, B 0b B reoRuRE RUBRY RV gkl Virus cthe
inocufdrabdepéndast @t icen wukiber Bho- explies sinan thli@s# theasurement of
dempnstrating an i npact of Pl X on the hiochem stry of
amp“tf'ﬁ@t'%ﬁff'%@'ﬂgy Ivﬂu?f"i Rerhr@tions, b B e ‘ée'tlé'?\%seﬁé';yﬁqcﬁ the
p03|t|ve adherent CR cells to avoid gromh into
PIX(- N)‘ﬁﬁl'[]é?ﬁ" A EAIE: (i ncreased contact inhibition).
m%I e 10: Ceneration of duck somte cells expressing
Examplex13hNugiear exahusiamof £Ierived from enbryonal

sonm tes, also described in patent application o
A PDX7BFBJusirpgge @ neasag e oerased FDDX/-IMthEi distriggitias ph the$IX protein in
. d_i r
life c@%{ Eﬁﬁg%&/%cggfe egkr%ﬁd @\8}’3&0?%?1%&8\%@%5@ 859985{? Plasmid
76F pﬁlFIPlIm egasnaeaters it As@édnnﬁdbraCdeaétnchn|ertzyme3°1a)mcagerm|m were

n is a feature t ceI A cel |
olunt ST RIEION  PabErater GaILERm: Bevtardandofigiaby eeverly, MA
01915055319 |L§‘§A)t ORI dfoed @o@@léﬁ%aﬁ@t?bb@ﬂenﬁ othetRrsiagdi f#8gment of
IS severly npai red. PI X protein does not change this
447 by @9@\'@plngntf@sP@@cpglngAﬁ@W wRsdselatrd by maarpreasl extraction
t S
(gel %ﬁgégﬂg&g :k t’ﬁﬁcﬁ@ gbﬁlérvart@%%‘@?ﬁ‘é%%ft g@gu*rahgz ﬁr%”BPéOPrestnctuon
enzymlaaltecﬁgv(lzeartheaieziqerme ‘appAAEdto nublaﬁmwatﬂmtastltthymldme residue,

BB BG5S FEEPRER EBling rame,

The 4epvpb§$eégvﬁem1dwq¢éfc&etuglde%uctaf hsstas coabrr EosienWwirthis fragment to
seeded into a 6-well plate at 2xI O 6 cells/cavity and

the gepedet &FRR thhﬂ/ﬁlaéfn'grpﬁﬁﬁp N1 gpeped vith pRea f dRfsowNRYy England
Blolags?zgeﬁ’él%"té@ &ScdritirfRGUARMN ?gﬁeddfflfﬁ( filved By ESFP. The resulting

ance of CPE were taken and 72 h post
plasmidfwas inamed/pPGEPy itlee @xbressed gy peeteinwilt®ennaved PIX-GFP in
tmsté ection and conplete yield (supernatant together

'h lysed cell pellet) 72 h post infection was

cs A, br8 ofrelkfE R e PR Sk Stk e s 00 wo/me

genetdgipe@dngittayetsl oy §thBIGOPS)eIGE# eQBEa%torﬂST\honmﬂ:tulatlons of different
i nf ecti on when cong%ared to the parental referenc

PIX-GF Ry@ R eSRICECY EBhOBeR TY S UV EINed VERRKS! ISP '@Fjﬁﬁ usually 2 to
5 br@Hg%%‘té e PRUIGEM§n diHd %P?db]&s?m' Nheh Bt %Bbu%ftlogp’ﬁad a more

I's not due to a mixture of MWA-refractory and
unifolvrexsespen fePlee@FE inntheheytoplagen yarsb piaret difiise accumulation of

GFP signal in a region proximal to the nucleus. In both cases, the cell nuclei

appeared as a dark region suggesting that no or very little chimeric protein enters
the nucleus. Representative examples for both types of clones in CRpIXGFP are

shown in Fig. 15.

Consistent with this result we found a nuclear export sequence in the PIX open
reading frame by applying the search algorithm NetNES (Cour et al., Protein Eng.
Des. Sel. 17, 527-536 (2004)) to the PIX primary sequence. The NES identified by
this program is 313-GCACAATTGGATTCTTTGACCCGGGAACTT-342 (SEQ ID NO:17)
(translated: AQLDSLTREL; SEQ ID NO:18). To our knowledge, it is the first time
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To our know edge, no PI X-positive cell has ever been
tested agai nst viruses other than cognate adenovirus.

wezampbs1d2: Pl X effect on MVA replication in BR/ERPING068234
The positive effect of the2Pl X protein was al so

that S slobL s BaSY o SubBHLI O ShRindBl, “Catviieedl @ nuctear

localigdtorpeefesned (Nios) Aas Yot rbbéﬁtdjeﬁ:lrlb@ﬂnhl it Iut@n@tur&\&or PIX and we
t herefore determ ned the Pl X effect in such a syst

canngfs dskfdsecht @ Stana difer copfple. Uséig éﬁec@BF’E‘tWﬁ‘ep"OV'ded by the
Cqurﬁ’bPé @H’%%lw M@h?cfpf%hbiéblB@tcoﬁfrnBFao@éP&J/&@Wa%ahH?ré%%nlme pl).

I's but we consistently observe higher titers
The cy)t(/&pel?%nkﬂgg 9% ogﬁgﬂgtg@eﬁ'g?ueg?g% %gléé ﬁ?er%%ore is consistent with
the prlmaa’&tse@weaceméd’lllﬁm cell densities. Fig. 14 shows a
conpari sion of suspension clone CR HS (sel ected out
Exampiie 44v @1 4IGKR fusien garibhes cel |l |ine with greatest WA
yields) and PIX( + ) cell line CR MCX. The abscissa
The surgdrisiaigesudiear iexc(UBidhl of PIBSGBEP Was Investigaeed iwieh yadditional PIX-

fusion sgRRELCTch EAREE AR BERGSIES PSS, Was ASriyedcirgm the above
descritidd pHGFPr@%REGIt VS %)5ertﬁ#f 8 syStHdR dilfﬂdrﬁlélé?ftldélétl@stj and i186.
virus (or yield) to ut virus (the inoculum

Thes@@ﬁéﬁﬁlé’\’ﬂreoﬂewulre% °4nEPmd gNin pngndllawed ta anneal in 10 mM
MgCIfE?ﬁ‘é&'ﬁ@oo@iﬁg%ﬂJw& g(?rﬁ'\?%fat% 't8|y$é]8y | n all

ur ations I'i nes exceeds the

5-GA] )g%:ﬁfAuésﬁ%%@g}'tgf;%ﬁgﬁg{@%f_@G‘C%%%ﬁ%G%@C%%CA (SEQ ID

usron gene was generate

NO:18p visualize distribution of the PIX protein in I|fe
cells and to overconme weak binding activity of the

3'-CTACATIGIOTE TABGODHYT TN eGBTE TTHECPBFPLRGARGGCGFE-60 (SEQ ID
ith Ace | und Dra | restriction enzynes and term ni

NO:2{dre bl unted with Kl enow pol ynerase (all from New

gl and Bi ol abs, Beverly, MA 01915-5599, USA).

This F'Hé'b@o%'[a&@'egaﬁhg?@u‘ﬂﬁ?'ﬂ%@ nvag Hiiggeied r &th r%ﬁ’eﬁta'&‘# Not 1 and

mser’éle‘él7 ||th> GAB! 8hmien gtk eof! Py crali “I%r?s‘?é’c‘é%”cﬁe"‘@%sé@%ata@gs a NLS

by arose gel extraction (gel extraction kit from
sequay@g CKMBK2 HEQ I1BeNO: Zb) fariye. PIrh&FBr fusion esetei thah resembles

. t "to. . af
tne SFRBTSDERTNGS e’ P BB Sfe, TR LONF iy serves o
diagriostiplratitkerstot benfahosucoeksfulofionimg. Alhe ogmnting adasrgid is called p9
crp W& The mxpressed Brotb i PREGHTRL Supnd the fhehasading irame coding
for thECﬁ«Bté.ﬂ m&eepbasm @r@E%RmNh ﬁ@ﬁ@d\l@ystis A8 22, (RRkséctively.

New Engl and Bi ol abs) generates a conti nous fusion gene

A GFPitaBh&df PId-RMRA RYsi&FprotdiRewheytiddrBtd via PCR amplification of a
fragment containing PIX-RARA with primers EBR 44A (5'-
GGATCCTTCCTCCTCGGGCGGGTGT-3"; SEQ ID NO:24), V293 (5'-
AACCAGCGCTACCATGAGCACCAACTCGT 3'; SEQ ID NO:25) and plasmid #67F pEF
PIX RARA NEO as template. The amplicon of 1926 bp was treated with
polynucleotide kinase and inserted into pEGFP-C2 (Clontech) linearized with EcoR I

and blunted with Klenow enzyme (all enzymes from New England Biolabs). The
resulting plasmid is called p9 GFP RARA, the expressed protein PIX GFP RARA.

Fig. 16 shows the intracellular distribution of the various GFP-tagged proteins in
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pl asm d was naned p9G-P, the expressed fusion protein

W ll be named PIX-GFP in this text. CS and CR cells
wowese/os4sanst ected with p9GFP and sel ect ed wi t hr@DBP2006/068234

ng/ m. geneticin (lnvitrogeny for stable PIX-G-P

trans RN SREh BRcia EHEER oW thi n 2 weeke: one

E Iatpl nhdusrually2t05br|ght spots of PIX-G-P
ﬂﬁi—iﬁe—é&%@&&%—% ot her popul ation had a nore
uni f orm expr essi on of PIX— P jn the cytoplasm an
ManypoirShs HBES AREn NS GRIGer T SroRanss. Ma) -3 (toll ke
recepRb©XJ)TBILR-Q Fdr@gRidselSuble BtrBAHEd CRISRS a hARNRRk! pattern of viral
nucl ei appeared as a dark region su ges erngthat no or

replicagieg. AMAang thefunationsmicildi-a s activatioh@fNikkEsard type I interferon

(Alexﬁ[ﬁl@&% gitr 'eNg\ ‘gﬁmdeﬁﬁ Gf3§?ﬁ®)fr?§pgrt§teeﬁer%qﬁ§?ﬁt§s an antiviral

stateriestihe¢ hvestf celhdTlae mﬂidzcéaof éxteoferos eiqdeanteni viat he &tiXicial double

stranﬁéﬁ M?&Ig 'f ¢ Fy‘/nﬁ (%%b/ﬁlﬁ?l%ﬁkﬂ%@g&tﬂé@% %gpals S ergs examined.
SurpfifgB3thd Zﬂ@‘éh):l CRpI)thﬂkﬁ@ﬂSle@ﬂWeG'?QIlltﬂéFéCpolyTh@oNE% sensitivity
identified by this program

wheregss Cé@@%@?@é&ﬁﬁ@??ﬁ@@é@é@@&ﬂ@?ﬂ%4?ﬂ%@@¢i®'Nd’I&“PPS't'VG Cs
t

colls(A5a2kethsr 0 PITEL o SRR 1) saFNBLES sl (. 17),

To ousdgrovdedgei bednnactidie betwepn Al ¥iand m@anfer@”ehys n@t been described

: sation sequence (NLS) has not been
n thé‘ké&#rgﬁgh{ %?U'Jehe literature for PI X and vve cannot

tect s or . EXa u i thm
The RIR:STRRATES STRrCBr Db v EORPGR 1 35 Lehd tndin 4 'celE and the
CS céitd Peéddﬁdéldctdlldmm@@sumﬁid@deﬂbﬂmghfmgafm@btde?mnl CRecells. It is
The cytoplasm c | ocalisation of PIX-GFP in our

knOWaubikathY% indeEes dnkenferaf eids £Rat thist IYifuse Ao ﬁ%r%ﬂu'pped with
proteﬁ%%?d%%lé%at@' the ﬁ?&@l‘?@kﬁ‘n iLé’spoEr’\'sé %@Pc%ﬂ;kééto&c H@I’y' BBbR C inductor

he surprising nucl ear excl usi on of
on MVAvesﬁRrg%ﬁlaﬂ andtGORRIGRR celﬂmth@efor@sdetﬁrwm rﬁJGt 48 saiggests that

MVA nh?éc@? éélﬂg' %@‘fﬁél’eg%o?mw\ \ﬁ%ﬂ/ d(;ertjh\é du”n?g&ttegecontrol. This

above descri cons ruc i hserti on
obsersmpbibheisi @orashstgnnumtremhe dast tﬂwaSMamd bbtr86nd0'¢assandlihg@$eres with

re denatuyred at 80 0OC n .allowed to .
the cHga MTate 10 N GEPROLY GraaaanCesorkAGHE dritshacted observation
that PERRMUAENIaH d8&héVirus in avian cells coo_[perates with antiviral proteins

51- GATGT ACAAAGAT COGAAGAAGAACCGCAAAGGT TAACGOGGCCGCAC 31
of a higpy attem@tedgyox virus to increase yields of the latter virus.

31- CTACATGITTCTAGECTTCTTCTTGECGT TTCCAATTGCECCEECGTG 51
Sequ(qg;@ Listing —Free Text

SEQ ID NO Description

1,2 adenoviral pIX protein

3,4 fusion protein pIX-RARA;

5 Ad5 E1A+ E1B

6-11 primer

12 “short” human translation elongation factor 2 promoter

13 -16 primer



NO 20) This double stranded oligonucl eoti de was
digested with BsrG I and Not | and inserted into the
we a0me/0s4stes of p9G-P. Transl ated, the inserti oPCHER®0&068234
NLS sequence (PKKNRK; SEQ RD NO 21) to the PIX-GFP
17 - kgsion protein tNgE resenbles the siman virus 40 NLS.
new Hpa | site introduced with this insert serves as

Lagnostic marker t onfirmsuccessful ¢loning. The
19 - B30T ho ' pl as BviSeERitiaanye EeERER s cofig NS ecced
protein Pl X-GEP-NLS and the open reading franme codi ng
21 for the probtPn PI X-GFP-NLS are shown in SEQ I D NGs: 23
and 22, respectively. A G-P-tagged Pl X- RARA fusion
22 - 3ot ei n was geneF%ﬁ'é’det&'rPéﬁ(' ™MScation of a
fragment containing Pl X-RARA with prinmers EBR 44A (51-
24 - EATCCTTCCTCCTCGRAMSEGTGT- B1; SEQ | D NO 24), V293
(51- AACCAGCGCTACCATGAGCACCAACTCGT31; SEQ I D NO 25)
and plasm d #67F pEF PI X RARA NEO as tenplate. The
anplicon of 1926 bp was treated w th pol ynucl eoti de
ki nase and inserted into pEGFP-C2 (C ontech)
linearized with EcoR | and blunted with Kl enow enzyne
(all enzynmes from New Engl and Bi ol abs). The resulting
plasmd is called p9 GFP RARA, the expressed protein
PI X GFP RARA. Fig. 16 shows the intracellul ar
di stribution of the various GFP-tagged proteins
intransiently transfected CHO cells. Exanple 15: PI X
and interferon Many viruses induce the innate cellul ar
i mmune response via TLR-3 (toll like receptor 3).
TLR- 3 recogni zes doubl e stranded RNA, a hal |l mark
pattern of viral replication. Anong the functions of
TLR-3 is activation of NFkB and type | interferon
(Al exopoul ou et al., Nature 413, 732-738 (2001)).
Interferon nmediates an antiviral state in the host
cell. The effect of interferon induction via an
artificial double stranded RNA, poly | :poly C
(pol yi nosi ni c-pol ycytidylic acid, Sigm) was exam ned.
Surprisingly the CR and CRpl X cells displayed very
little poly I :poly C sensitivity whereas CS cells
clearly responded to the inductor. Unexpectedly,
Pl X-positive CS cells responded faster and at | ower
concentrations than parental CS cells (Fig. 17). To
our know edge, a connection between PI X and interferon
has not been described in the current literature. The
Pl X- supportive effect for MVA was stronger in CS cells
than CR cells, and the



CS cells responded to doubl e stranded RNA surrogate

better than CR cells.

wWo naenssion and t hat

It is known that MVA induces
this virus also i s equi pprdr/¥P1006/068234

proteins that allevi ate thesi nterferon response. The
PCT  effect of poly I F C inductor_on M/A in CRpIGFP
and CSp9GFP cel | s ’]11811@{‘% & TREtBF i™ed. Fig. 18
suggests that MVA infected cells suffer less frompoly
MU rﬂatlﬂ@ﬁoﬁfatﬁiﬁms,gpl nfected control. This observation is
M-em_srsansih omeriBhiosike| f act that MVA both induces and
MT‘ﬁ'F'é'i’ché*r"eéis th thelcellular i nnat e immune response
011 PG EBAnect s wi t h ofRCTUIRRdIa &d-ldmgkr vati on that Pl X
froma human adenov %lc;s“l Bri2aP W16 M F&Pat es with
antiwvir 0 °rlpny virus to
02 '"1e"rﬁ'?:‘|”%aé§'°é’"‘§71'°§|"85 of the latter virus. Sequence Listing
Cy elo Tovi‘i QEQ ] "'\ DPescri nfl oh 1 2 adenovital n! X
O3 AT I I S o n | ARG P RARA: 5 AdS El A+ EIB 6
- 11 prinmer 12 "short" human transl ati on el ongati on
1 Tl{éa@tﬂlbnSbapﬁhamte@reiol3 - 16 priner- 18 NES - 20
oorga At i ; _
SRt et ﬁeﬂﬁmgn otides encoding NLS NLS - 23
&bSdriben[aii :otern pl X-GFP-NLS - 25 prinmerPCT Print Qut
1-1 pa@Orlgl nal in Electramc Forn) 0-1 Form PCT/ RO 134
1-2 lile SAFE) | ndi cati ons aej_agd ng to Dep03| t ed
13 Idéh“'ll'rt:'aﬁbﬂbﬁﬂ@bb's@”\ o) or-G-her—Btol ugl cat—vat er‘ at \ r\.n
1-3-1 Nﬁd L)f%epL&Q’i’ ﬁs)ltutgn 1-1 d:g. g Mikroor-—
Version 3 . 5 . OOO % G
1-3-2 Ad%lre& ofde;%sitary iZstiQfl'og I nt asc eroéerAQP Cl%t,l %1_ 24
Braunschweig, Germany
1-3-3  |Date of deposit 04 November 2005 (04.11.2005)
1-3-4 Accession Number DSMZ ACC2744
1-5 Designated States for Which : :
Indications are Made all designations
2 The indications made below relate to
the deposited microorganism(s) or
other biological material referred to in
the description on:
21 page 12
2-2 line 30-33
2-3 Identification of deposit
2-3-1  |Name of depositary institution DSMZ DSMZ-Deutsche Sammlung von Mikroor-
ganismen und Zellkulturen GmbH
2-3-2 Address of depositary institution Mascheroder Weg 1b, D-38124
Braunschweig, Germany
2-3-3  |Date of deposit 24 November 2005 (24.11.2005)
2-3-4 Accession Number DSMZ ACC2749
25 Designated States for Which : :
Indications are Made all designations
FOR RECEIVING OFFICE USE ONLY
0-4 This form was received with the
international application:
(yes or no)
0-4-1 Authorized officer
FOR INTERNATIONAL BUREAU USE ONLY
0-5 This f ived by th
international Bureau on: | 20 November 2006 (20.11.2006)
0-5-1 Authorized officer

Sylvaine DESCLOUX
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0-3 Applicant's or agent's file reference 062096woJHm
FOR RECEI VING OFFI CE USE ONLY 0-4 This form was
WO eawiossste Wi t h the international application: PEEEPING068234
no) 0-4-1 Authorized offices FOR | NTERNATI ONAL BUREAU
USE ONLY 0-5 This formwas received by the
M3t er nati onal Bureau on: 20 Novenber 2006 (20. 11. 2006)
t hori zed of ficer e DESCLOUXCl ains 1. A
1. ArFB?WS’dﬁ ? r PRPRAYAN iy "EMD wé%vﬁarg% HgeP" ANFusr grore target
protefHte vitiiclPh&Hodl @thpRE&S ei ns, whi ch net hod conpri ses
( ) culturing an expreSS|on cell being obtainable by
(a) CWW'@B%%%@"Q%%‘S‘F%EP?W abtaizable v 'nfﬁ%\t‘lfn%Q@t’Qﬁﬂf?Ctmg a host

Clai

cell, IZ |f‘:"lg\r/sftl g lgfl%gﬁ'atédsl %lﬂ%lﬁ%r? %gg'tc'&tghrfegféoolfa Adenowrus PIX or
a fuhdienal vgdast ridgueat oas pEl obefeanomgadust a@gtylaeorprmrggelng and stably

sai d re Iat r i.n or..the f nct ona
expréfirh, S et foeoB ol & el RdciPil 9aRent e, wirh said virus,
or wihiCa mett@ﬁtdr@&@&'mmc et Hay@iepaesl ardodihg eaidvvidusa or with a
vector carr nucl ei ¢ acid sequences encodi ng said

vectoy f@rofingdt ¥%'5ra(j:éq! SEQHg@¢%en%ngb3alql EAPY H@oqeh@rget proteins,
and target virus or the target protein(s) 2 . The method
of claim1, wherein (i) the heterol ogous regul ator
(b) ispraging WGI‘@IQE'QVB‘QStqi’athchargﬁtlm’@t%dﬁﬁs)or cell growth,
and enhances the productivity of the cell in the
2. Thproduwd ohclefma ,whhergimot cont ai ni ng sai d regul at or

() e BhReloB®Ps okitEoP o BHEh PRl RIS Bk o80idlfcen orowen,

and dritainee$ thamutoduct{vity of biee tamat ithe drodacti@nbf af vitdenot containing
s .regul.at or proteln | s a _fusion pr

h I
said (Eaflaram ot GaPdaiorhar B eAuEtiaar, 8 REbten | Wlstingngrom said

reguIBtdrsdroﬁ'éWHBdrnth‘éofrﬂ%t@hﬁlgv%m&%’d)ff WhdPeX regul at or
protein as defined hereil nbefore and at [east one

(i1) the Sepaiicnaheariankaf thedheterelodons srguiadier phetein{s vi fugion protein,
prefe%%&}%ﬂ%g%l N BE&teirf S drRitid 2R 18hst BRe AIRP UMY Bofiprising an

Adenovirus PIX regulator protein as defined hereinbefore and at least one second
domain that modulates or expands the activity or the subcellular distribution of the
adenovirus pIX; and/or

(iii) said at least one second domain in (ii) above comprises a protein or peptide
acting as a transcription modulator, preferably said transcription modulator is a
transcription factor including the retinoic acid receptor alpha, is a marker protein,
preferably said marker protein is a fluorescence marker including GFP, DsRed and
its variants or is an enzyme including LacZ, or is a transit peptide including a NLS;
and/or

(iv) said first and second domains in (ii) and (iii) above being directly or via a
peptide linker covalently attached to each other; and/or

(v) the heterologous regulator protein or the functional variant thereof is expressed
in the host cell and the expression cell in an amount of at least 1 pg/ug cellular
protein, preferably at an amount of at least 10 pg/ug cellular protein; and/or

(vi) the heterologous regulator protein or the functional variant thereof is under

control of a stabile homologous or heterologous promoter, preferably said promoter
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(iii) said at |east one second domain in (ii) above
conprises a protein or peptide acting as a

wo c@nssssi@t i on nodul ator, preferably said tranBCT/EP100@068234
nodul ator is a transcriptien factor includi ng t he

retinoi.c aci ece r.al ph 'S rker ein
s a Rl M arRBE otst PudEt ol S dhfudn transiocation
elongagiokefactorcd pebmetds-P, DsRed and its vari ants or is an

enzynme including LacZ, or is a transit peptide

3. Théﬂﬁéuﬂjcnﬁf @aNq% varﬁ@vem tNé Wet&aldhdus e gumar@%@w _

omai ns in % "and (iii) above being directly or
(i) is 5h%é§@|newruﬁrﬂl r PEQSRERRINLIS 2 RTAtaPhRAVING tBESRISERES ; shown in SEQ
D N(?‘. & (v) the heterol ogous regul ator protein or t he
uricti onal variant thereof is expressed in the host
(i) isceflisianprotain datwessi RIX ared IRetinomwa@idn‘anep@ﬂ' aphaeprsferably is a

rusiort pPReiTPaf B e S edieR s FLEERRID MAERT (V) " e

(iii) ibed dusibagprieinepatwwben RIKptaridh GAP thd écmtetm@@adn NLS sequence,
variant thereof is under control of a stab
prefeﬁzg%

DgdHSi08r PiipdeiarRAiG8 HEe sPaHBR et shawef'ar%ﬁﬁ yDMP L3 or

(iv) §raorm§4&ﬁ iFofif PrtivekHt PYear8! Gith &F HtpERhepLX BR8tan isolated NLS
preferably is a human transl ocation el ongation factor

sequenggronoter. 3 . The nethod of claim2, wherein the
het er ol ogous regul ator protein (i) is the Adenovirus
4. Theiethadedfeampbopeiaf caiprsol ¢0r3, helvénein t he sequence shown

s oor (. i o Dr
() enTee e Prestiofieeh s bk lpr B ALy dhRHREap cells and
avuanfu@lspmlper@ireltheham'rrnganm @qumﬁ@r@bﬂm@wa hom@eQcel) a rodent cell
(% |||%ﬁisafum_on proteln en Pl X, aga
inclu ) 'HHHS%'oFﬂt -n?ﬂeaﬁe gtcseﬁ”u%ﬂc \éllsagﬁg,umgn rain derived

cell ﬂdl‘@éllﬂ@ Iﬂ!rﬂbﬁ'fﬂefh@\ﬂrﬁgw OB WQ@‘F@et%hﬂ\é’Uréﬁb §E@fb@ca lia cells, a
; (iv) is a fusion protein between PI X and P

mousgr N§@E @ée’ipmxce:ihda K syl &HEY crILSasdqienawiangcell migferably is a
duck,"@@?l@gw 81 Laftbr g&?seOEeIFl @Al E?p}eﬁepal:ﬁgg}ﬁ"‘}‘[ EIS&IQ r%ﬂn)ia dfived cell or a

expression céll ‘is a ver
duck isnmitﬁjdalgvemmm,l amgyarel | s and avi an cel | s wherein the

ian,cell prefer man cel
() Qe drmseRtaaceel & defixher HPeet pringed, BfiSeh @ previously
.mmdpfaafz@aad@lny angl/8r human brain derived cell including
human foetal brain cells such as foetal neurons and

(i) fhseth@stg@ind @xPrassien nekls ecatyes ofursper oneeprtaligingHKvigel) genes
mclucﬁ’ﬁ? iﬁ'él’ l?g? it r’tﬁ-’ggﬁ'sidbclﬁlﬂusprrﬁ*te?‘ér%BLWeroggrﬁsQ‘d%'ﬁowrui group C
type betosh m‘ef&r\aéb/ e telbcawies the adenovirus E1A and/or E1B gene shown
in SEQ ID NO:5; and/or

(iv) the cell further carrying functional sequences such as selection marker
sequences, splice donor/acceptor sites and/or recombinase recognition sequences

allowing integration of a target nucleic acid sequence to be expressed in the cell.

5. The method of any one of claims 1 to 4, wherein

(i) the target virus is selected from wild type mutated or deleted virus, cold
adapted or attenuated virus, vaccine strains, viral vectors carrying heterologous
gene(s), viral vectors such as lentivirus, poxvirus including a cowpox virus such as
Modified Vaccinia Ankara, a fowlpox, or canarypox virus, and an adeno associated

virus (aav);
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duck somte derived cell; and/or (ii) the host and
expression cell is derived froma primary cell or a

w@e@viosssé y i mmortalized cell; and/or (iii) thechaB1006/068234
and expression cell carriesifurther imortalizing

. V|ral)g n n n El protei h of an

(i) e o DT, LePaeb rieIRC, e, SHRKET sEim S Patipodies, sgcombinant

proteins smsi a@l‘eeﬁtﬁfbp@étYn tdlehael lanciarypses Hlbed 2ttetinygi fadrENAIL and IX
and/ or ElI B gene shown in SEQ ID NO 5; and/or (iv) the

and iggerferqns, nefalcaptigeny SFJ&HC??dHQPe%@d%c@%d h -5, herpes G

proteﬁ%ﬁ&trhﬁiésr@fp‘ﬁs&lﬁeﬂrﬁ@'b‘é%ﬁd Kb dresdonor / accept or
tes and/or reconbi nase recogni tion sequences
I 1 e :
6. Th@ ﬁ'\%ﬁﬂ@ SF g@g%ﬁ EP?@%SZJI [, Eg%héT\*é% eh& H’t‘%t %P%I oﬁ%on cell is
derlvecﬂ troa ns Human4 brameralreﬁer(ab)lytﬁrerrt mtgnanvfaexsl |l:sra|n, and most

orerebESA S HERTI LA PSR Sl SFLRIGE 10 ppuftlelencoing

Aclenu@iemr BIXCast ya nfurieeiosad| ogoarst gereds) asvid alhet\eembgoas regulator
rus, poxvirus includj nlg a CO\(/_\)/p

prOtei%%c'Ef%EbLyga?H %It%'@@PHFd'eﬂHl@&P'é prate %é By a nucleic acid

showﬁaﬁay o NOTUSSEQND RO: %ergzcﬁ@cmatz@d virus (aav);
(ii) the one or nore target proteins are selected from

7. Tr{jﬁ‘ﬁ-h@@\%'de%f ASHONP I W |HPrtWeehB§t Zefihisag ﬁt#rﬁ?&%%t SBII and the

a-1-antitrypsin, blood clotting factors VIII
exprelsxioamdeil ris edrizvash §romoi thel NQISTIld it salbh sai NﬁHTLlelr#z%ﬂ cell being

seroif Uty VoGS 8L Bl URECRBRIAR o,
5. Thedretiad gEaMYedng BoRatioh b Sordierens Haf diosh EDUrSGiREsion cell i

an aviaiaellf peerdrabiyaisnderavet fsh dURl etill ¥ridticR dehitd, and said cell
cel | and said cell carries a nucleic acid sequence

Came@n@oﬂ?‘ﬂ@'cAa@ﬁlo§?(ﬂlﬂ@"qﬂl Rneedingds AHERPYReS RIXrPa l‘—f‘t functional variant
therebh%Eeéwae?é'o?odlﬁFseFéHL@&%PSprbﬁ‘&H' ?Féf%ré’él?ts%lldi‘ﬁ’fe%&%;@@t}’s regulator

sai d heterol ogous regul ator p eln I s encod
proteffuts eneodegi by QHWEICWCSEQW\WN@SEQ IBIND 11D DR IR NP:3 or SEQ ID
NO: QIDNO 22. 7. The nethod of claim6 wherein the
ost ceII is a NC5T11#34 cell and the expression cell

0. g 7 FUADE: PTG fnd hSRERL o ARER HRCELG Y et and the

expr@@lmﬁtelD@VHW%m &he dheIXgtITad1bf canys@ﬂdeCIQfPIX (17al11b) cell
ains 1 to 5 V\herellg-td he host. and exgressn on cell is

beingegienneH withithedySérunsley acseariph vt proRONAKCRdHPna

or duck somte, and said cell
10. An expression cell for producing a target virus or one or more target proteins as

defined in any one of claims 1 to 9.
11. The expression cell of claim 10 which is a cell as defined in claims 6 to 9.

12. A method for preparing the expression cell of claim 10 or 11, which comprises
infecting or transfecting a host cell line as defined in any one of claims 1 to 9 or 6
to 9, respectively, with a virus, or with a vector carrying nucleic acid sequences
encoding said virus or with a vector carrying nucleic acid sequences encoding said

one or more target proteins.

13. A host cell as defined in claims 6 to 9.
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carries a nucleic acid sequence encodi ng Adenovi rus
PI X or a functional variant thereof as a heterol ogous

wo egalostsos protein, preferably said heterol 0goPGI/EP2006/068234
regulator protein is encodséd by a nucleic acid shown

in S LD E
14. ARy 1Bk Poroaing . anhaplitl TRET Haegh ORapsdsyranstecting
an a;ﬁ’;b%p(mb?@lsltbhtumgaldellawethtbev@atpre@fsmngcﬁuh e ulkitol igdtein or the
omthe CR PIX (17allb) cell, said CR PIX (17allDb)
funcqﬂﬂaiVB@?H@“H%BBQlted mnth t he DSMZ under accession
nunmber DSM ACC2749. expression cell for
15. Uﬁﬁd%fu"&ien@XFH’eﬁé'PQeﬁe”var 9|§'r6r1Q)ﬁ’é 19r foroPrePasinged target virus or one

&p atefiefined in any one of clains 1 to 9 . 11.
ornu#% gpre33|on cell of claim10 which is a cell as

C f ri ;
16 Aq'lﬁélbﬂ P(lteé]igi %cﬂ'h go% Pﬁagltrjcr)]% Oﬁosglacfcjﬁ?gm &grnBFlgfﬁ élﬁ]g\denowrus
PIX nelgrhéarbr nrobeint aadsehte¢daastgoae mmbndetlbrriamnecampderhgnedprotem or
one of .cla respectiv
peptif, A RS PR Tt fitodarPgfitgaRus: sibehdby subeellular
targeSifguRNéedn@niodang sard. virus or with a vector
carrying nucl eic acid sequences encodi ng said one or

17. Aﬁm@eétﬁ’dégéqtﬁ’érﬁeeérﬁ'é‘odlﬁé th&\fhigsh pretdinaF Hahi med in
clains 6 to .14. A nethod for preparing the host

18. AQ?édtoPEor%'pﬁ'smglﬁwe HG&IEBtl&@@E&héﬁée bf aRghect.ing an
appropriate starting cell with a vector carrying said
regul ator protein or the functional variant thereof.
15. Use of the expression cell of claim10 or 11 for
preparing a target virus or one or nore target
proteins. 16 A fusion protein conprising at |east one
first domain conprising an Adenovirus Pl X regul ator
protein and at | east one second domain conprising a
protein or peptide acting as a transcription nodul ator
and/or as a signal for subcellular targeting as
defined in claim2 or 3 . 17. A nucl eoti de sequence
encoding the fusion protein of claim16. 18. A vector
conprising the nucl eoti de sequence of claim 17.



