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according to the invention are Farti cularly useful for
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20 poxvirus, which derived from a Vaccinia Virus by more than 500 passages on
CEF was used in the early seventies for vaccinating immunodeficient peoples
against Variola. Now, MVA is mainly used as a vector for gene therapy
purposes. For example, MVA is used as a vector for the MUC1 gene for
vaccinating patients against tumor expressing this antigen (Scholl et al., 2003,
25 J Biomed Biotechnol., 2003, 3, 194-201). MVA carrying the gene coding HPV
antigens are also used as a vector for the therapeutic treatment of ovarian
carcinoma. More recently, MVA has been the vector of choice for preparing
prophylactic treatment against newly emerging diseases or probable biological

weapons such as west nile virus and anthrax.

30 With this respect, there is a growing need for virus production. For now,

the most used MVA production process comprises a virus replication step on
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they are |l ess subject to contani nati on by exogenous

contam nant. Their use allows a drastic reduction of
2A0he mankmabrdemrtoperhancipate virus production process from the use of CEF,

there is an increasing need for an avian cell line which would allow the
replication and the production of the virus. Immortalized cell lines can be
maintained or frozen from batch to batch on the production site and are always
available for a new production process. Moreover as they are confined at the
25 production plant, they are less subject to contamination by exogenous
contaminant. Their use allows a drastic reduction of the manual manipulation
needed for the production process. All these properties lead to a reduction of
the price and of the duration of the production process as well as a diminution

of the potential contamination.



needed for the production process. Al these
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di m nuti on of the potential conjam nation.Finally,
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20 A duck embryo permanent cell line, free from endogenous avian

retroviruses has also been established. The cell line, designated as DEC 99
(lvanov et al. Experimental Pathology And Parasitology, 4/2000 Bulgarian
Academy of Sciences) has been cultured over 140 consecutive passages and it
is not tumorigenic for birds. The DEC 99 cell line is a standard cell culture
25 system that has been used for research and can be applied for the needs of
biotechnology. This cell line is a suitable model for studies in the field of cell
biology, virology, immunology, toxicology and for the production of diagnostics
and vaccines. The susceptibility of the permanent duck embryo cell line (CL)
DEC 99 to infection with embryo-adapted avian poxvirus (APV) vaccine strains
30 have been studied (lvanov et al. Experimental Pathology And Parasitology, 4/6

2001 Bulgarian Academy of Sciences). The FK and Dessau vaccine strains of
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Nucl ei ¢ acid sequences fromthe Early region of hunan

Adenovirus 5 have al ready been used to transform sone
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designated ITR (inverted terminal repeat), is present. ITRs are involved in the
replication of the adenoviral genome. The encapsidation region of
approximately 300 nucleotides is located at the 5 end of the genome
25 immediately after the 5' ITR.

The early genes are distributed in 4 regions which are dispersed in the
adenoviral genome, designated E1 to E4 (E denoting "early"). The early
regions comprise at least six transcription units which possess their own
promoters. The expression of the early genes is itself requlated, some genes

30 being expressed before others. Three regions, E1, E2 and E4, respectively, are

essential to the viral replication. Thus, if an adenovirus is defective for one of
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particularly for therapeutic compounds.

The inventors have surprisingly found that avian cells and more
particularly, cairina moschata cells can be efficiently immortalized by E1A

transfection with a non-viral vector.

25 In order to solve the different problems linked to the use of CEF and/or
to the use of previously available cell lines, the present invention provides an
immortalized avian cell comprising an E1A nucleic acid sequence characterized
in that said cell is obtained by a process comprising the step of transfecting the
cell with a non viral vector comprising said E1A nucleic acid sequence and

30 wherein said cell does not comprise an E1B nucleic acid sequence.



particularly, cairina noschata cells can be
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probl ens |inked to the use of F and/or to the use of

previously available cell |ines] the present invention
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products, conpositions and net hods, shall nean
excl udi Ag ugdtkhecginptmeriesn "comprising” is intended to mean that the

products, compositions and methods include the referenced components or
20 steps, but not excluding others. "Consisting essentially of* when used to define

products, compositions and methods, shall mean excluding other components

or steps of any essential significance. Thus, a composition consisting

essentially of the recited components would not exclude trace contaminants

and pharmaceutically acceptable carriers. "Consisting of" shall mean excluding
25 more than trace elements of other components or steps.

As used herein, the term "E1A nucleic acid sequence” refers to nucleic
acid sequence all gene products of the adenovirus E1A region, including the
nucleic acid sequence coding the two major RNAs: 13S and 12S.
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As enpl oyed herein, the term"substantially the sane
nucl ei ¢ acid sequence" refers to nucleic acid nolecule .
haV| ng Asfemelayed heeew,u the ttermhesubstasntiely ethe same nucleic acid
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20 hydrogen bonds, similar to the bonds that naturally occur in chromosomal DNA.
Stringency levels used to hybridize a given probe with target-DNA can be
readily varied by those of skill in the art.

The phrase "stringent hybridization" is used herein to refer to conditions
under which polynucleic acid hybrids are stable. As known to those of skill in
25 the art, the stability of hybrids is reflected in the melting temperature (Tm) of the
hybrids. In general, the stability of a hybrid is a function of sodium ion
concentration and temperature. Typically, the hybridization reaction is
performed under conditions of lower stringency, followed by washes of varying,
but higher, stringency. Reference to hybridization stringency relates to such

30 washing conditions.
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whybwiod®i@r e stable. As known to those of skilPCT/EP100&058472
art, the stability of hybrids i§. reflected in the

melting tenperature (Tn) of the”hybrids. In general,

Egﬁcztn? |§Itu;8t8 f‘gﬁalﬁt %Bb@sﬁr énOJﬁLFIﬁ e;lég ?Vggpﬁlgy%rlclr]zatlon" refers to
h]}’@éhcﬂtlér?é koft P& 'té?rpet @N%"tdﬁ ‘PMEF% e&ﬂsren@@rngw h@8Ric acid that

[ ower stringency by washes of varyi ng,
buhashua@bet 60%4¢ tdemtglémcgrefeﬂzeblgraimé #5330 hgentityli mare ereferably about

%JP encﬁtgrelhtﬁg %rgte?h@g hw\é}’ﬁfgr}'g%]%rﬁﬁgﬁ{a 008085 dlén?g/ to target-

BYDNAdb%ﬁ”\\Ig éﬁbecfaﬂ??fréfeh@dc Prsferd s smbdétatdl§isifirigent conditions are
target - bi nd a conpl enmentary nucl eic acid_that

hagongitions sg%vat@@mw hybrigizatien éfbl59°/<alfﬁfman7|§% paenhanys solution,

no f rapl 0/ Yk 50
w Py S0 2 shs e B ohOREL s S T DL BS R sDs. a
be6bgegrgre@.al |y preferred. Preferably, noderately

stringent conditions are conditions equivalent to

hybri di zati on in 50% formam de, 5* Denhart's sol ution,

5+ SSPE, A9, gsRdshsrein, H1e €xprassiorovieen-vijaksesiongnpigbly refers to a

1% €e§§P léf Qas%r{?dsg matang &‘?{aﬂ? su%h ﬁelé?c?rd (ﬂﬂbﬁaﬁ'eﬁ with one or

t'he " éXpression vitPal© notabyre ers to a

Vv egiong swbstdn@emumpocb\ngg nhe arsthstegtionahktfigietidd haral/etieostability of
conbi ned with one or nore substances |inproving the
tr%@igf\é%i?rc)ﬁ&ﬂ/%fﬁhiecp@ﬁ%g'o&hef Seiq I’{@Ctﬁrdﬁl yiveytowerd ghg immune

Y SSydtent grhdé?%rgém fC @8 Aun3Rirftelehbligkl) ddcifented in the

e | nmune em o ost organi sm
sulitetatnee svhache iWad:ebgsMbctmpetMa skitléxak ih itherat  see for example

ks FSPEIBhAL B L Hlsiobl &b gt N85, 18Fgson and
Phaprmagh; 1596, ﬁaturéléde&nri'olog@ OesgfyhﬁOR@Wrét al., 1994,

1996, Nature Bi otechnol o
193mcijug@¢mJ Gbamttyheﬁn §l4r7y65'z'ﬂ) GEW 6@4) of BMUW&&UQ)T "but without

pol i By Bptherec Tl bEProlenBY, baTivivs. iposomes,

| i ﬁ@@l@ﬁﬁ@rotéiﬁ%'cﬁametﬂfértl@ldss THes@esligstanddsPn@y - bel 06&€ alone or in
subst ances nay be used al one or in conbination.

20xe@pbination. ExemplesnplotHiiscneolndsaie invArteulay avaitable in patent
égﬁ@@%@%@g@g%g VONS 3R B3, e ePedia4876, W 9s/37916,
WO 98/53853, EP 890362 or WO 99/05183. A combination which may be
envisaged is a plasmid recombinant vector combined with cationic lipids
(DOGS, DC-CHOL, spermine-chol, spermidine-chol and the like) and neutral
25 lipids (DOPE).

The choice of the plasmids which can be used in the context of the
present invention is vast. They may be cloning and/or expression vectors. In
general, they are known to a person skilled in the art and a number of them are
commercially available, but it is also possible to construct them or to modify

30 them by genetic engineering techniques. There may be mentioned, by way of
examples, the plasmids derived from pBR322 (Gibco BRL), pUC (Gibco BRL),
pBluescript (Stratagene), pREP4, pCEP4 (Invitrogene) or p Poly (Lathe et al.,



WD 98/ 53853, EP 890362 or WD 99/051 83. A conbi nation

whi ch may be envisaged is a plasm d reconbi nant vector
w@ oovbioodds Wi t h cationic |ipids (DOGS, DC CHOL, PCT/EP2008/058472

sperm ne-chol, sperm di ne-chol @nd the |ike) and

neut r al Iipi ds (DOPE). The choi€e of the pI asrri ds

| nvé&t 5za§g3 2?445_,“5 on XE@ %{@%{gldaﬁ |n the context of the
eXpreaght °|ﬂv¥|¢t¢6rpréontélﬂsQ%n%éltoatlbhebrlsfne éﬂ%‘&\“fﬂgt e initiation of

person skil | In the art and a nunb them are

corapdicaiien iryagradiucing eelland/on a ihoshrelb (fobexatipke, tthe ColE1 origin
construct th or._to nmodify n

C RS sCRE Nor (D AR SR Yo B Blod s -6y and the
af oeRABNAS sybieen plase g8ledrid i¥ @ds tesired RIRILD lﬁéisblﬂf-@epllcatlng in
BRL), puUC (G bco BRL), pBl ueschpt (Strata ene
pCEF’ﬂﬁmmﬂtliaﬂrW@éﬁ@U leuptgn rOMy-quing, HO88t Mal. Cel d?ﬂol @e2533 -2542;
57Y t]e%3 e%% )NatLFrree%??a@ﬁQ 3 )pllt"‘s‘rﬂ:%li}i é&ﬁﬂnéé‘ é&b@tlonal elements
con ext of "t’he presen |nven i‘on cont ai ns

r epphpro@inigoits Oha@tenmuamdwrtltmﬂalbulltyMIaDrgl\fén ceII (cer sequence
replication in a produci nlg¢cel | and/or a host cel

( f Wi RFQIates; Ht,e RPEMBHE gPAINGRRANSE §g|aed)[|§j‘nlpo|(81émmers and
1@' gﬁ%?éﬁml%@degllt% b&oB7 qq‘tﬁ%e%gqﬂ?ﬁce§%t d%grétgﬁf into the cell

system may be sel ecte
|tge|morbe)sel f-replicating in a nmanmal i an host cell,
Lupton and Levi ne, 1985, Mol. CeI . Biol. 5,
2533-2542; Yates et al Nat ur e 13, 8 12-81 2
may conEP‘Pé%r r%d@ﬁ"ttvttﬁbt’e(é%r@t@t%dqsrfﬁt%\)’eﬁ@r?t%U h aS for example
ma r r
soveBr ARAFATRONY 2 pickyihE Qvabcitial S, Sh ARPIETa) MG canarypox
pl asdrittie ((Ke)nfremsaraadersindrusafron88diroviald, a6 aI@@ﬁes]wrus, from an
%03, se, ueﬁces ffo I nt, g%r ation into the cell aenome)
PhalPPaYis. A @& PamiUsH g an QATSACIYEL VEHS
such as, for exanple vector deriving froma poxvirus
(vacci n?’ﬁe rr?'relé%nt iRveXdr Cét%@rreltﬁ‘{é% %‘fh%ﬂwaéngﬂg ?rBFn the cell
like), troman adenovirus roma retrovirus
heapesdingut, tHer mveatioal Abaxdedulereii, dheatefmaldprwed'Usefers to cells

fro n adeno-associ ated virus. The es i nvention

a1 OB\ b SEFP Rl 1o 4§ gAY RGoRUPY 2 RETGHAgPHng to the
t ojh/BBtibmvention. As used herein, the term"derived"

refers to cells which develop or differentiate fromor

have as ancestor a cell according to the

20 The term passage number refers to the number of times that a cell

population has been removed from the culture vessel and undergone a
subculture (passage) process, in order to keep the cells at a sufficiently low

density to stimulate further growth.

As used herein, the term “transfected” refers to the stable transfection or

25 the transient transfection of the cell of the invention.

The term "stable transfection" or "stably transfected" refers to the
introduction and integration of foreign nucleic acid sequence into the genome of
the transfected cell. The term "stable transfectant" refers to a cell that has
stably integrated foreign DNA into the genomic DNA.



i nvention. The term passage nunber refers to the
nunber of tines that a cell popul ation has been
wo eomowed1é rom t he cul ture vessel and under gonePEI/EP2008/058472
subcul ture (passage) process, in order to keep the
cells at a sufficiently | ow den@ity to stinulate

rof ers. ABTRIG o8 L PREBHISIETHOf RE Ve b 2vian cell o

LT S HGEhiion defive¢ropelal cdlf of Eﬂlé ARYERAS %}nil%_ 3¢ Jr&R& Phasianidae

"stable transfection” or "stably transfected"” refers

t ofanhity. i Ampod ubnatidaeancklisnbelgngtigoto diie fGaishgromdeiasi genus are

acid.seguence, i nt he genone.of the transfected cell .. .
et ERS g St B FHE rAERITR T pbo e (R ERIg fie invention
Bageldhghd Yné TpgiaiRdchaairdd trﬁé\%nb@tphtyh?/n@ﬁd?@ Bpé&cies.

DNA. According to a preferred enbodi nent of the

i nvention, the avian cell of the invention derives

from a BPedferaply,tthe cathaccardind tantheyneention is ieken from an embryonic

Phasi ani d am | y. A Anat.i dae, gells belonging to

£ hEraRf el Ao e PBYBHRS calif b A SV BRHBEnS™ are wel
EVRIoWR t® tHe 6h&BRINEY .in tHLak eFbiserdifipled nitdhd@s Hikelosed in example
i nventi on bel onggto the Cairina noschata or to the

Andscas] ey bsgthcAseordingcied preferredagmpodintentced the invention, the

C n . . | . .
B BEELDEeA 8 HBGCANRL AL B AERFEER iy whic
a lsibetvgear@and 20 dxys olet) moke pretetably betwsen 5 kanldl £81days old and
the art. For exanple, nethods disclosed in exanple 2
cafVee MR Rrefaraly QPFYbeQrbUaaﬁﬂeV‘e(i‘@S@oO'anodi ment of

the invention, the primary cell is isolated from an

enbryo ' i ] L&h :
bet vveenRgééjlﬂg{ggg) ég?/%%gfegpg@%gﬁ‘&%@wr %ﬁ}”@b%@?%éﬂe§ 1A nucleic
andcidissedpienceolisl irtiteaviato auaryep il Arstyuenbetofied céll according to
and 14 days old. According to a preferred enbodi nment

lof thenBvemi¥ht i on, the ELA nucleic acid sequence is

inserted into a target DNA sequence of the cell

accordi j.avent,] u rei.n, "t ar .
o seqd ik HErdn B0 it INAGSEENER® 2 reqdlefined region
gewithia tle gertsrhe oftd ebll ivehitaig edrgetddofor maodificatésni By Hymologous

honol ogous reconbination with the vector. Target DNA
se(g;@ﬁgrégamqmwuaéhgtvpg@[rﬁgqge@% sequences include structural genes

(i.,e., DNA sequences encoding polypeptides including in the case of
20 eucaryotes, introns and exons), regulatory sequences such as enhancers
sequences, promoters and the like and other regions within the genome of
interest. A target DNA sequence may also be a sequence which, when targeted

by a vector has no effect on the function of the host genome.

As used herein, “inserted into a target DNA sequence” widely means
25 that the homologous recombination process which leads to the insertion of the
immortalizing gene introduces a deletion or a disruption into the targeted DNA

sequence.

To produce immortalized avian cell wherein the E1A nucleic acid
sequence is inserted into a target DNA sequence, the vector used in the
30 process according to the invention can further comprise two homologous



(i.e., DNA sequences encodi ng pol ypeptides including
in the case of eucaryotes, introns and exons),

w0 e@uloatons Yy sequences such as enhancers sequenEE€EEP2008/058472
pronoters and the |ike and other regions within the
genonme of interest. A target DNA sequence may al so be

a sequence whi ch, en targeted by a_.vector has no

o PTG RBaP 5 R TOROIGBO R ESSrIbIngUio N et a target DNA
hegghsencel ie(tBdhé BERome! G cE\esguence” wi dely

means that the honollogous reconbi nation process which

|l eads to the insertion of the imortalizing gene
i ntrodutes medenhed obrsaid hantisgayds sequemtes blewvs the site specific

colBeiiiey 81 A RcEA 3 IePlecals af JBR HewIdTS mifebP tegoet DNA
5§ 8q fericd (9Eho A GRRGYEBSRbiraign vect or used in the

process accordingto the invention can further
conprise two honol ogoussequences capabl e of honol ogous
r econbi Tia¢ iterm Whbmaotogargs mecoonibinatian”getferdNa theqercteage of DNA

of eGP g oG Inee GINA CBEICEH <58t TS 814 ' SSETH R dentica

| NSGEIELOTE Qéqwfcéé.us&b%ﬁai@gﬁgth@b@ﬁieb|%r emtd¥ment of the invention,
invention 1nto the target sequence by honol ogous
r ewdhini thetviestor arkeseaceiences unidrogreusomelogobis rvith s@duence portions

refers.to the exchan DNA fra nts between two,.

RS Bined MBS RS, Bl Pl R o A ot ReiStiment of the
nuphveptibrle tfe HepRciIBgoud\Csaudingest iy thd Srarfsféd Geb®r are hundred
enbodi nent of the invention, within the vector are

seResrob hoMpleaous do HbRolegiRu Of Whentaseeiuspaeenss: tewever, lower

orerdi B MrbBleBh bFERE- ThOanFRIRIRR o TloRoy sl oo abou
seg0¥ncashe Diske transfer vector are hundred percent
honol ogous to the region of the target sequence.

However, | ower sequence honol ogy can be used. Thus,
ISequencéh@diinolggous sesiveaseabbuthestensien eeterseamprise at least

nogB090NSAG TR S PdPch! BHICAS ST IR S orrely o

50eabp5000ibppre preferably at |east 5000 bp.

According to a more preferred embodiment of the invention, the nucleic
acid molecule is surrounded by the homologous sequences in the vector.

20 As used herein “surrounded” means that one of the homologous
sequences is located upstream of the nucleic acid molecule of the invention
and that one of the homologous sequences is located downstream of the
nucleic acid molecule of the invention. As used herein, “surrounded” does not
necessarily mean that the two homologous sequences are directly linked to the

25 3’ or to the 5" end of the immortalizing gene, the immortalizing gene and the
homologous sequences can be separated by an unlimited number of
nucleotides.

The one skilled in the art is able to choose the appropriate homologous
sequences in order to target a specific DNA sequence into the genome of the



According to a nore preferred enbodi nent of the
i nvention, the nucleic acid nolecule is surrounded by
W(I)Iznm9jomm¢ ogous sequences in the vector. As usedr/RP0e8/058472
"surrounded” neans that one of the honol ogous
sequences is |located upstream d? the nucl ei c acid
on _and that one of

| e of the |nvent|£
okl d0che ekremEd.| KON sRamale. dousoiaBaleoRRs  srauence can be
nuﬁbﬁlbfog%%%@bé’ﬁ‘Hf@n@farb@%d‘ SBARRINCE WA 366! othher homologous

herein, “surrounded” does not necessarily mean
t hseqwmdﬁmqn@@qgomtmam segeedce dnatgd Lipsikeaimtay downstream

h I h
. n%s&asé’?r@%??getqa%ﬂse Lo BratdTRL bRl BBt ing Hinologous
Sepad dirRdsbia el MohiBldgsLN o e DA segleiel HrRated P stream the
one skilled in the art 1s able to choose the

apiaregierateNAofsI0pg008, swhereiit e noibedenomelagaugetseguence is
SPRGbIdacR S CU IR LRGeddle (BERARE Ry ddhBER | 1rEC et DNA
i mmror oAl "~'ohe honol o

zed.” For examp gous “sequence ca
besdéquaricegolrs tinothepaekawipld, heddtiar ged eHoseipgouse, sequences  are
wherei n the ot her honnlogous se ence i S honnlogous to

a PRIMOLOyER SeAUeRsRtIoGad IBIMNGrlatasiiN A S&R1 e

targeted sequence. According to another exanple, one

f the 0 S
e quencaOreREl A BaReT BniRRuPEal 8 M ANED b fhe Moot DNA
whes@uendehs tiod RER T (HPRb®O@Otsins @hospieerybssyl armisterass) gene.
a DNA sequence | ocated downstreamthe target DNA

sequence. | n another exanple, both the honol ogous
sequenc &ke genoRvesiedyenee mm@m&@s HP&hpsempiaranchthe HPRT

ta c r

gt RERPBR MRt SRR QT 5 G BIF £ seusnoe coding the
| SHPIRET t‘lBRTat(thkéWF@mbhbn&n positiph@aP5asHithe thuglsé atidssiquence set
%ene The enom c,sequence conprising the HPRT

15r By By Skt 1Phb“RipiTe geqEeBe MpSiPAR HS Ahbe 0qdonsis the HPRT
HPml)t@r§§§J rﬁ& - 2. Th_e sequence codi ng the HPRT

rt at t codon in position 8695 of the nucleic
aC| d sequence set forth in SEQID N 2, the sequence

upst r eamhé long illedcpditie ars i bbld-HRIhgusenbiceiorpegens sequences
The one skilled in the art is _able to choose the
hoResessens fadfadntagsation of the E1A nucleic acid sequence into the HPRT
gene. As between the various members of a family, the genomic sequences
20 coding HPRT are highly homologous, the one skilled in the art is also able to
design the homologous sequences necessary to target the HPRT gene of

every avian cells.

According to a more preferred embodiment of the invention, the

homologous sequences are customized in order to insert the E1A nucleic acid

25 sequence downstream the cell's HPRT promoter. In this particular embodiment,

the nucleic acid molecule of the invention is operably linked to the cell’'s

endogenous HPRT promoter. "Operably linked" is intended to mean that the

E1A nucleic acid sequence is linked to the promoter in a manner which allows
for its expression in the cell.



necessary for the integration of the E1A nucleic acid
sequence into the HPRT gene. As between the various
woreibpo®1of a fam |y, the genom c sequences COPETYEPIIPEATS8472
are hi ghly honol ogous, the one gkilled in the art is

al so able to design the honnlodgus sequences necessary

to target t eHPRT ene of eve an cells.
Accor di RECXENG {for b, PERIEHEE S SmheglmeRinttBf Romelogous sequence,
' nMSﬁFéé?ﬁ thé%d@mcﬂﬂ%eéﬁéLtﬁﬁﬁé%n@érﬁlﬁu%%”ﬂ)ré?&ab& a nucleic

order to insert the E1A nucleic acid sequence
doagidtsesaenceavhieh is BompRpopsomitit 8t lealsh 5PAicontiguous bp and more

b EIFRE 00! ol BRPobs o A6l Bl Seflence staring
gnifege e sutleBliderainpdstion A ara@kdnding Wﬂ‘d thé sucRloBiagest position
to nean that the E1A nucleic acid sequence is |inked

to%% op taendiusteic acl aemurncenpeiciortl NoREQY B Nt with the proviso
g.ssf‘él&mhérﬂﬁ ﬁuge% S U %ttﬁoﬂhgl z;toﬁgr\tw'itﬁh W& nucleic acid

OUS sequence,

nusde@ﬂe:nwcsl@rufrq:] evithl meafnutieetldevanposmon fmaoaaﬁ eér&brhg with the
a nucl eic acid sequence which is honpl ogous Wi t

| eB4¢lestite abREFHABLAHE endendideisragie saaYeNGa Sﬂs%’ﬂh in SEQ ID
I%OQQZCCI\%rLeQ)‘\'/%PS Qnﬁ;ﬁteot M‘?b o@§'é¥e ﬂHSnlgepreferagly directly

starting from? osition 1 an
wi birkeich® thfcbtmrt cdeormtof gbei E1AmustEdel acfd sequence. éherording to an
aci d sequence,set forth.in S

pr6Y&E & rﬁaqregegrgp RBIROCYEBTY E&&@H@@ﬂq@ thsthomologous sequence

hOUBétP&Qﬁf’zhé\"nhBIe‘ié‘SmﬂLlﬁbl%b@lea&f' e SQEBHIBRECOHsAS iMthe nucleic acid
h the nucl eotide at position 8695 and ending with

theemmoeotstamngatfr@nsihe onickrgities abfpaditomdc lagdc eading with the

o dveRa s ol eSS pbine el AR SHflenger i fogn in SEQ D
| i NRed The Hdiﬁolégéﬂé segdemce)fdowitstiebf tecEeAN1eid acid sequence,
sequence. According to an even nore preferred

enb&ieiabht Nas atMeleipasid S@%UGH%WH&WS&W@Og@U@M@eat least 500

up I I

cone B PHE e BBy EEiaEr 8000 Sl GG bR the nucieic

t hamd@c&&hcd&taﬁmgd&omlthe M?édlﬁwndﬂ piqsnwrﬁ HO0BBO and ending with
ﬁW:Ot I de@e gggg‘?#.q&ﬁqgggg%?w%u%@%%g@%oﬁ@gg set forth in SEQ

se EdAign n

p"“'f?q‘““ i {FRATRHS REtet My SIAHENBIGARS SeQRAE GBunstream the

hobkt Acgmleic aictchsequdreas tosgists in the nucleic acid sequence starting from
the nucleotide at position 10580 and ending with the nucleotide at position

18009 of the nucleic acid sequence set forth in SEQ ID N°:2.

25 Accordingly, the present invention also relates to a avian cell comprising
an E1A nucleic acid sequence characterized in that said cell is obtained by a
process comprising the step of transfecting the cell with a non viral vector
comprising said E1A nucleic acid sequence, wherein said cell does not
comprise an E1B nucleic acid sequence and wherein said E1A nucleic acid

30 sequence is operably linked to the cell’s endogenous HPRT promoter.

According to a preferred embodiment, the vector used in the process

according to the invention comprises a first selection marker, wherein this first



conti guous bp and nore preferably at |east 5000
contiguous bp of the nucleic acid sequence starting

wo canamov4ees nucl eoti de at position 10580 and endP@DER20DE058472
the nucl eotide at position 18009 of the nucleic acid
sequence set forth in SEQID N 12 And nore preferably,

2creloQRiLBIIES! (o BpSRLs sr SN TIARET M BeTeUh SBRCS! selection

st ﬁ{atrké}glsfsﬁ}?fﬁdn@l%dwH@ﬁb%loﬁou@%?édde%e&%%r%?@ in the vector.

ending wth the nucl’eotide at “position 18009 of
nu\t\!lﬂﬂ dhisciréspesiudhe e heeoldgnush regorgBiation Npmcess which occurs

PaAERY e el BA3FElgLRAEL R BT RddRL 8B ofedtaton of e

(ShEﬂ AdiRdig edid Sedurticesidlor gl firsBs@letobmathrker. &Vhen the transfer
process conprising the step of transfecting the cell

wi vectar iroRireylpal suer@uaﬂe@om@anguthgt e Greseleslionemarker and the
gclf%A n@g¢f8IBC§CId \@%‘aﬁghge $2: % §|o \Aﬁgoﬁsthgoéarﬁé?g%& i5§ d"the vector,

el c acl sequence an erei

nusaidisection Gegodeinsieed sy tieehamblodouslseduencéde cel |
endogenous HPRT pronoter. According to a preferred
enbodi nent, the vector used in the process according

to the Anwsed bereionipei e pogilive selastientmarkereiaiably refers to a
0GB Bl o SRR SBEE G of BES IR By e gene 1o

magl@ive anddor gw dedehyertdie cbnﬁmbngoquouea@mmm markers encode
co rised in the vector. Wth this respect,
t%'@éut@aff €0Bfabi rr%tﬁtﬁpepnt%@é‘é@'%ﬁ?&f 9@@0 rtQX'Bét Reten @ampicillin,

.thﬁeefrﬂ A ot SeatgehP B4 clille hplerRRESUkrdHsic deficiencies,
HRG plol i EogRE Ry ol i e

i ntegr on of t A nuctelc’acli d sequence an
t her Supply erdloat nutnentarmiotéravailbble froe coapshe meadiat br a preferred

5o @bPREREHA ORI e IR HORI oSt o8 SoUg eekes enoodes

POBidibiANBE: ddhbliGeSRBhREBIdMidicst he vector, said
section being delimted by the honol ogous sequences.

As used herein, the termpositive selection marker
not abl yThefneuegrat@naogtlrreefnesmmtéo’ulgna*nprkamaﬂb\/\tshme selectlon of the

ena the cells t.he ne to sury

e Tt Qe BeeRoeR e Trech i TIAAIS 2ok Seaugnce. Abcbrdingly, the
SebRites 8 hdtBFdifG S0 RRE AHGerRIcR BAMTURRA! c&ARFISE a step wherein said
resi stance to anti biotics or other tOXlnS €. g

2é)npelta anei qyltivadedyre armednetrhwhmx@nlg allowstte gmwthl ofrtbe cells which

CTRYE koAl eh i it SfecipoanaroRBE sRalE inai edium which
| ncagmpFisé£ah etibiotic.

According to a more preferred embodiment of the invention, the first
selection marker, in the vector, is surrounded by sequences allowing its
25 suppression. Said sequences allowing the suppression of the first selection
marker do not surround the E1A nucleic acid sequence. When the vector is
circular, the sequences allowing the suppression of the first selection marker,
the first selection marker and the E1A nucleic acid sequence are positioned in
the same section of the transfer vector, said section being delimited by the
30 homologous sequences.



enbodi nent according to the invention, the first
sel ection marker encodes a protein that confers
w0 e@vsbd@ance to antibiotics. The integration of PeTEP2008/058472
first selection marker all ows tge sel ection of the
cells that have i ncorporat ed tHe E1A nucleic acid

sequencg. Accordi t he process cord

ent | SRIMSCH AR doersHBE@SSER, GoF RHERE AtE figbment are well
Cekr'\éwﬁrt@ tl‘?é“ohevﬁl%‘éi inMth@ éT?Q’NHHéWu%g anly aﬁp% Nieic Acids
gro of the cells which have incorporated t first

seReSt i2m39edRe).. Threse ss@mhe% ncan r’mjuremgymzem by one or more

ri.ses.an_antibioti cor t.0 [

e Ao 20neT MemhR e e Tt ee 6o 2 IRE GBI bl Comprised
r5'5IbJ§t@\Feenl BalidesaReinets, ithesaIrsriiyntyl g samEe€Sombinase”. For
al | ow n% its sup Er ession. Said sequences allow ng the
supxrreps drreefwelrknewn secaapivesed Allawingetheds ppsession of a nucleic
sub .8%‘2@&% d?é%é‘#ﬂve'écé‘f'a‘?ndsér%ulfq%ﬁ%b. t he
vec circalar he~ Sequernces oW ng
suppression of the first seI ection marker, the first
sel ect i anyppaksite-gpékifid fedobibingse & CréebshraAHSACErdlsea 38-kDa
positi oned in the sane section of the transfer vector,
saPW@AsEE Of the &gl (syClirationi resembinatinn) BERGICG degteriophage P1 and is

DEY AR ﬁﬁcr%%oﬁwlb'urﬁ’é’& tﬁ@%?fé‘ﬁ? yeﬁigr%g?’ré 1%, et al. (1986) J.

er'cac ra FERL CALE Wl knovvn
skMoal .eBliol. nl 87he 96“212( NU‘@G@C&J@YGS% 3ebpalite(APHH P1 genome called
Nucl eic Acids Res. 26;391 -406)., These sequences can

be QXE’CGQQHSZ &8 )%9V%@f B) ,ﬁg}pee@ﬁ@@ftly | C@@Mé%ﬁ%ﬂ%ﬂf@h conservative
NENGE rd P tSHERSE DehlbrP ba kS & Mol Sitss 2fhdl | ) egé $BHsists of two

between saltgHsequences Fﬁese enzymes are ca
"r é8-tpbimestel. répeatexianiigg amiBelep wedrpdtindwemic core region. Cre-

(SCeaag eRp A RGDpeen S edy depeRlstb Fhales results in

A bxdsienl ofSDfN?x HReweén Qhéﬁcﬁgbé %%5Ién§¥(3|§sed circle. Cre-mediated
reconbi nase. Cre is a 38-kDa product of the cre

( cragomtination betyadsi pats @’ﬁ)lo@%rsdeeﬂn bawartad opeaiggor will result in
s.a Si nase .Of

famvegﬁlorépé&rh% Srve,qlngeB’I\\IQ} réstfu% §XC|S|%| Br%?lgng and joining of

18DNAL R/ c@dfthede disefR8 HosR NS \ﬁrﬂhlhﬂhéldcﬁeqegldhearﬁd Proceeds on
enone called | oxP (locus of X-over of P 1

ﬁr%n%@t Iayt”@ﬁt@{ y@ysofrté@nwr@icramomy@sm E)Né\ piotein linkage with
ﬁ] ﬁ don bet ween pairs of | oxP sites. The | oxP
€ consi sts of two

Another site-specific recombinase is the |-Scel. Other intron-homing
endonuclease, for instance I-Tlil, I-Ceul, I-Crel, I-Ppol and PI-Pspl, can also be
substituted for I-Scel in the process according to the invention. Many are listed

25 by Belfort and Roberts ((1997) Nucleic Acids Research 25:3379-3388). Many of
these endonucleases derive from organelle genomes in which the codon usage
differs from the standard nuclear codon usage. To use such genes for nuclear
expression of their endonucleases it may be necessary to alter the coding
sequence to match that of nuclear genes. I-Scel is a double-stranded

30 endonuclease that cleaves DNA within its recognition site. I-Scel generates a 4
bp staggered cut with 3'OH overhangs.



13-bp inverted repeats flanking an 8-bp nonpalindrom c

core region. Crenedi ated reconbi nati on between two
wa@l2o0eob4oye r epeat ed | oxP sites results in exci SPONEP{008/058472

DNA between them as a covalently closed circle.

Cre-medi at ed recomnbi nation bet ween pairs of | oxP sites

in inverted orient n wll result i n
Lhe i nt BhS ERPHGSTRECS Jiared kpauR receptifion S18: The TedPaniton sie of
j 0| Bbé‘glsocic n&N8y it étABAI SiRdehee @Haﬁ@x@érﬁis"é\%r“‘%ﬁ
hin the core region and proceeds on strand at a
t| ms by way of transient phophotyrosi ne DNA-protein
I i nkageS'\TAGGGET RACAGGCGAARNTIBr site-specific
reconbinase is the 1-Scel. O her intron-hom ng
endonucl ease, for instance 1-Tlil, 1-Ceul, I-Crel,

| - Ppol %rﬂT@CCﬁ_prTG-E@ﬁ:QﬂEBMbe subst i tut ed for |-Scel

in the process according to the invention. Many are

fesear o 925 30885 E° NERDPokiabgedd) AHCRTES deBhfibinase. Fip

derdooendingse QEeedErés Jehsimes 34nbmhm¢rhmtahes|teodmrchuwg@tes only
differs fromthe standard nucl ear codon usage,
su&rﬁlt@@ﬁ@gen%rracmmutédecmh@we%erme tryaram, 1985 Senecoff et al.,

englg ﬁ% fRerakti 6'@363?\%?@ 5 $BEYmbhaRk! §ﬁd égeﬁeriogég@ence have

seque nmat c t hat of nucCl ear genes.
dobbdereexbrrmmbhtﬂPanmgmm céte&ise1 924t ExdaramessofDMiamittFFRﬁ sequences
its recognluon site. |-Sc enerate

1oy Sis,Gven Ryore Goeh) 08/ SElIagoT Hic ol SPRY Andsapjassay for Fip-
NafheRidBg o AEAMHh O dHidr8nt TBsEQALIddRALBHLS) Shaith et al.

IS a non-synmetric sequence that extends "over
18(1896)5' TAGGGATAACAGGGTAAT3' 31ATCCCTATTGICCCATTA 1
Anot her site-specific reconbinase is the FLP
reconbi nase. Flptéeconblnase r ni zes a di stinct

't

34- bp nPeeordinaly. the R cass: fIGoF pg o he ymeinﬁp@ &an further comprise
degégg%é ?SMs@flng i sggﬁr%ggl'nﬁ' tAB fR&EsEBES ﬁ%\‘%%m]tﬁéggenome of

Sen et al e I nteraction between
lﬁesaid‘oﬂ)nimsa/ aeltl la GrﬂérgecmmmesSM:ai@i ﬁr@érsem:mrmarker the cell is
of var

992 . ERT
SoffiadteBBa, bl Br ans, sodnga R RcoTydag s s indeh the geauences
al alldwih§38e ’suéﬁﬁés%ibnaéﬁtﬁlé firef séib e lhririest. Methods and vector able
reconbi nation on different substrates is described by
Sntg transfer aaid gene into the cell are well known to the one skilled in the art, for
example, the method disclosed in example 4 of the present application can be

20 used. Vectors previously described can also be used.

According to a preferred embodiment, the vector used in the process
according to the invention comprises a second selection marker which is not
surrounded by said homologous sequences, wherein said second selection
marker is a negative selection marker. Said second selection marker is

25 particularly useful when the vector, used in the process according to the
invention, is circular. The presence of said second selection marker allows the
destruction of the cells in which the homologous recombination process has
lead to the introduction of the section of the transfer vector that does not
comprise the E1A nucleic acid sequence. When the vector is circular, the fact

30 that the second selection marker is not surrounded by said homologous



( 1996). Accordingly, the process according to the

i nvention can further conprise a step consisting in
waeppnessé ng the first selection marker from t heT/gRroosress472

of said primary cell. In order %o suppress said first

sel ection marker, the cell is tiansf ect ed by the gene

ng% %{Ef%gﬁ”rggéo%&%@po}?p gfgldis}?ieqf‘st%sl{ngg rea(j}qe B}@eﬁm nucleic acid
éﬁiend@é@ﬁét BBQltleﬁé(‘i G tRO!Rine sbb%%?ﬁhé%a‘ﬁs%‘r{\?ector said

into the cell are well known to the one skilled in
arsecth@rbemgmlpllmJtedtbgthethomoldg@us sRe@tbriogsexanpl e 4 of
the present application can be used. Vectors

D of ex r BoCori 185 rogaRs AerdRo 8 B irverin sAgcudad comprise
3C ?oétgbn\ghét%lﬁ hﬁeﬁl@%r‘e"@ul‘ﬁ@%ﬁ' ) %egiﬁﬁﬁr\ﬁhlch only allows the

ecti on marker i's not surround by said
hogrsivdh aafstheeclisneleish heaver edtninsaipdratedahe sagoadt salection marker.

maLke a ative.sel.ection ker. Sai.d econd

CosalstBh cAnteliacé SRplESee B JRh e ety Haid We step wherein
vegai@rprirdasdcé!ls ARecutieaegsn ar ediimdvhiehtdifly allows the growth of
invention, is circular. The presence of said second

selhecealiswhigh lave ingasperaterd theckst seleriion Brarkere cel | s

i n which the honol ogous reconbi nati on process has | ead
o the j,ntraduction of .the ,sectiaon of, the transf
Boctor AROUEons: Preshtfe o EMiondMad olcingl Ieuftgn. the vector

segu@phses \Welird BeleeBsh Ahafker Gitigrélrdisaid fard @electib@tmarker is a
the second sel ection marker is not surrounded by said

hoRegatiysussleqiemeearkapand wherein iseids tutshaelestier masier is located

ol A5 ey P SypRRERR R P marer

saTHisseebhonhaethrgsdel d:cmstlﬁmgmn sinspreesing ate Ufsrst selectlon marker
sequences. Accordingly, the process according to_th

1|5n‘0/8h@|§6|419%?9 e Wf%ﬂre%%ﬁﬁrquée thieg é%'eﬁfr'\%'? m%k?%é‘_he presence of
Cehl s@%&tﬁdn ﬁfazﬁé%lﬁlé ﬁgr\‘ijée deLhidh 8ntne E‘!al!jso}?ﬁwtn% the first

gr ovvt e ce not | ncor porate
seseiedtlcsrehearkerors presket. Wisan dhe tveptor as cireulamdibe fact that the third

sinmul t aneous wi th or separatel fromth

ahSrerfTS R 1 hay St sRFESS b SequeTRes Aok i thecsuparession of

Whirhfilse | edtibAVhaFit? Beams rlh@tf tHNEhitE ke cbh ‘Pﬁ‘ar’RéV%nd the first

i ncorporated the first selection marker. According t

20 peleton swhrkerhardi pasitonsd innbeisaresseolign ohihevisansier vector said
section being delimited by the sequences allowing the suppression of the first

selection marker.

As used herein, the term negative selection marker notably refers to a

gene encoding a product that kills the cells that carry the gene under certain

25 conditions. These genes notably comprise “suicide gene”. The products

encoded by these genes are able to transform a prodrug in a cytotoxic

compound. Numerous suicide gene/prodrug pairs are currently available. There
may be mentioned more particularly the pairs:

- herpes simplex virus type | thymidine kinase (HSV-1 TK) and acyclovir
30 or ganciclovir (GCV) (Caruso et al., 1993, Proc. Natl. Acad. Sci. USA 90,



conprises a third selection marker wherein said third

sel ection marker is a negative selection marker and
wob@vweiicai d third sel ection marker is | ocat ePChEPWS058472

t he sequences allowi ng the supﬁressr on of the first

seI ection marker. This nmeans that the step consisting

| 20 B0BRZCH gh FEals 12, Madtica 2. 00 Lagh Gorial b, 1997, Nat

Thme@r 8s¢ns£.18614.he third sel ection marker allows the
destruction of the cells in which the first selection
mar ker is present. \Wien the vector is circular, the
fact thatcytdoromerpd Sedret tydopmesphephamide (Aeedt al., 1994, Human
be ween_t he seq allow ng the suppression of the

€ e]eéQFPYg gﬁﬁ%ﬁé means that the third selection
rrarker and the first selection marker are positioned
izn the s f o ¥ ;
Socti on BLTHG el RidRR BproRA8S, Font ESREERL (Fugol) and 6
supetedsurime aeokhebdnucdosdd Sorsonemeatkel., 1994 usahe Therapy 1,
he&g’sg, he term negative selection marker notably

<38% a gene encoding a product that kills the
cells that carry t he gene under certain conditions.
These ge S ne" il
pr oduct salzar?g:lﬁ (%) h%?lggéylggrﬁgé%géeéjg%ﬁ I?'occf“r ta%'(r?r‘]gf S throxanthrne
a (Mznolr agd Moc&tenyﬂ 898 xtHomaarpens @hehdpyet, G89-596 )carde
gene/ prodrug pairs are currently avail abl e. There may
be mentioned nore particularly the pairs: - es
19i npl ex- vytpalgetqq@émnawmawﬁamd adl rQQ%@ﬁ"ie C)and
acyclovir or ganciclovir (GCV) (Caruso et al., 1993,

% 1osbCULSf koI R TWRgsada ) " Tog,

Nat. Med. 3, 1354-1 361 ) ; - cytochrone p450 and
cycl ophDF@hﬁD@%ﬁu@ﬂM@Lcﬁésrﬁé (5Fé9@ﬂ/02'ﬂ@)6@07
Ther apy 5, ;- purine nucl eoside phosphorylase

from Escherr chr a coI i (E. coli) and 6- nethyl purine
deoxyr i Saituthird csaleldionSoasiarealloats the. seld@h, ofGheecells in which the

! Sudittsdion o Tad et seloclOR et Rs SRt AcoRgintne process
14b8EésBingl &Y the hiwERBoretkh T cPYorfipris8 % 38D ikWhich said cell is
cultivated in a medium which does not allow the growth of the cell comprising
the third selection marker. For example, a medium, which does not allow the
growth of the cells comprising FCU1 as a third selection marker, comprises 5-

Fluorocytosine.

20 The first, second and third selections marker can be used separately.
For example, the vector used in the process according to the invention can
comprise the first and the third selection markers but not the second one, or the
second and the third selection markers but not the first one.

According to a preferred embodiment of the invention, the E1A nucleic
25 acid sequence, the first, the second and/or the third selection marker are
placed under the control of the elements necessary for their expression in the

cell to be immortalized.



- cytosine deanm nase (CDase) and 5-fl uorocytosi ne

(5FC). - FCUL and 5-fluoro-cytosine (5FC) (WDX0954481 )
WO 26098@016 - 8 and 5-fl uoro-cytosine (5FC) PCT/EP2008/058472
(W0o2005007857). Said third sel e%tl on marker allows the
sel ection of the cells in whicH’he suppression of the

first s_?éectl on rker has occurred. Accordin P/ Th?
br ocess | BECHIETRRS | BSA9R8aThJBh 1'6n ckBiFssln iensit of ‘e st of
CO@TéMe?ﬁs 3SRy the tYﬁHs%Pﬁ@h & @ hubléoﬁé’é %b&@éﬁé& td“RNA and the

medi um whi ch does not allow the growth of the cel
colrpnsistion of e MRNA te @l palypentideairk particBar tb&@m@meter@equences

rredl whi ch does not al t he wih of.the cells.,.

B o 6t S8 5udas whRE B siVicd Said S8t duionally the
3 s@dd@fc@@yrbqalrée to Hews theséxcrete® e the éxphadsibn at the surface of
sel ections marker can be used separately. For exanple

t h@&/bﬁfﬂ@fr celtse dor ﬁaldhléomrﬁ%@@@s Baser dientenits mag be regulatable or
Sﬁ%ﬂtt?tﬂ/ecﬂf &%FQ% fh% % ?‘n(%teF o aag&e'dht% tIhI%' r%jchor selected and to
el'ec u t or

I'On ar kers second one,

sethentosindelt.n€hérei nthysbé enthtionedr e meayb ot elxetnpﬂeh,ethe eukaryotic
first one. According to a preferred enbodi nent

i NRERRLEFS Ot the gsnestieKeiPhosene @lé%ﬁl’éF?c@'”atsﬁb MTr(gleta”Oth'O”e'”
lt()hﬁ/l R@qo&dapnq?gy M}ff ||reI0$el7e tr’) Q“Frarﬂﬁ Ipsm CFTR, the
er’ the tontro 'he’ el’emen y for

| aced und S "'hecess

thalrdm@bem esfsihen genet becadihd mosble treatinkakinasd, Hetin pulmonary
el enent s necessarr for the expression consi st of t
q

seSU@@Ctém‘éﬂmm®0§ bein ey B-aetin (Eapie ef gt b%%fMtD'hé?e”eBD' 2, 416-

ROk &P TR ol 1 SBR. M el A3 Bl i ied W (simian

Sewaél}:%%r@n@/r&hofeegtthétR@(/S(@@M@ne%‘@cdmacmreé)e LTR, the MPSV
effective in said cell, and optionally the sequences

l5epiarneigr .t meﬂﬂ%w&\hé prOEAQLET, othe;ﬁMHeVIéb@r(éfe/mmﬁgaoerS) early

gl BB Yo dbiBah IEMY L SrSCheRel PR bicEpartcutary

copreserredhe pronoter is adapt ed to the vector selected

and to the host cell. There nmay be nentioned, by way

of exanple, the eukaryotic pronoters of the genes P&

( Phosph he;@re%erat iBventiens e)qremrartiaetady | rétaiesnlithis not limited to a

e pRes S toamraedalit g Heb cbfidisHie slerg o Cansod ng

nmuscl e creatine kinase, actin pul nonary
20 - of transferring into an avian cell a vector comprising :

= an E1A nucleic acid sequence surrounded by
homologous sequences.
= A first selection marker wherein said first selection
marker is a positive selection marker and wherein said
25 first selection marker is surrounded by said
homologous sequences.
= Sequences allowing the suppression of the first
selection marker.
= A second selection marker which is not surrounded by
30 said homologous sequences, wherein said selection

marker is a negative selection marker.



surfactant, inmunoglobulin or b-actin (Tabin et al.,

1982, Mdl. Cell Biol. 2, 4 16- 436), SRa (Takebe et
wW@bk009/00088, Ml . Cell. 8, 466-472), the SVA0 VPECTIEP2008/058472

(Siman Virus) early pronoter, .the RSV (Rous Sarcoma

Virus) LTR, the MPSV pronoter, 2che TK- HSV- 1 prormter

the CW virus (Wtoneq@gﬁ%?r%ﬁ bqﬁa” X?;pr ng%ﬁrsad fhird selection

Cyt onegal ovi rus (

particularly prefernggref s Fh"egﬁﬁ% sél'é\’:ﬁ@r‘i he4HEPARd wherein said
particularly relates, but is n [Tmted to a process

for imortalizing atoidl S@dﬂtho'n& mgrkdre ist efosated between the
transferring into an avian rls ng

o ELA nucl g ¢ aci d ealganes elefiglndbd S PRERIQbogs the st

gequences. A first spd@iohirparkerr ker wherein said
first selection marker is a positive selection marker
and wherein said first selection marker is surrounded
by sai d- nolﬁmath@aeeidsmilseinc@medi@@qwbh:he@wlnlallowsrtgetgfewth of the
nof .the first,se nar ke A second
= PRI P B hedRdpSiinptaiEe LFE T SHERUTR IS, oai
honnlogous sequences, wherein said selection nmarker is

a negat \'Sﬁltﬁﬁﬂlr%:%éfanc?\%r 1hea m@dlhm IHichel6&d 'nef‘ allBWKRE growth of

wherein said third selection marker 1's a negative
s ethectélisrwinen kave amebrpprated thesseapnddeal ectionl matkesn
mar ker is | ocated between the sequences aI | ow ng the

suppr essi o f the firs el ection_mark
BuPET vat prgudasane 8Tt selestian fearkeniTaR b dsnioynepf said cell

the gromh of the cells which have incorporated the

first se &E%étgg;eé% KeH1-in in ra()rﬁ@{i@'rﬁ’%ﬂf%&@% H?lﬁﬁwv?ﬁeggt%wth of the

medi um S not w e ce
wheells daverising dne til seledtion medca’nd sel ecti on marker.

The cell according to the invention can further comprise one or more

nucleic acid sequence allowing the propagation of a defective virus. “Defective

15 virus” refers to a virus in which one or more viral gene necessary for its
replication are deleted or rendered nonfunctional. The term "nucleic acid
sequence allowing the propagation of a defective virus" refers to a nucleic acid
sequence supplying in trans the function(s) which allows the replication of the
defective virus. In other words, said nucleic acid sequence(s) codes the
20 proteins(s) necessary for the replication and encapsidation of said defective

virus.

The cell according to the invention can also comprise a nucleic acid
sequence coding a substance of interest. As used herein, a substance of
interest may include, but is not limited to, a pharmaceutically active protein, for

25 example growth factors, growth regulators, antibodies, antigens, their
derivatives useful for immunization or vaccination and the like, interleukins,
insulin, G-CSF, GM-CSF, hPG-CSF, M-CSF or combinations thereof,
interferons, for example, interferon-a, interferon-f, interferon-y, blood clotting

factors, for example, Factor VIII, Factor IX, or tPA or combinations thereof.



- excluding the first selection marker fromthe genone

of said cell. - cultivating said cell in a nedium
wobkioehomoes not allow the growh of the cells PCI/EP2008/058472

conprising the third sel ection q'arker The cel |

according to the invention can Furt her conpri se one or

o RGO st Hep deters o v ol B8 3B, ejflile for use
| NWHRINC buB e p%Bé? veitifd rﬁS&‘lﬁcé‘t‘?&?Séﬁréfhér%l bFo%uctlﬂn Finally,

replication are del eted or rendered nonfuncti onal
t ersubstanseept n?atereﬁts@d;ﬁsuemeferalto avtiotein tSuppteropalgar i drvalue-added

of F\ﬁeg%ctlve Tl H refers to a nucleic acid
seal? ¢ §L?EHP9H 1‘?8 fn trans the function(s) which
allows the replication of the defective virus. In

gt her wg &?’dlr@aﬂode B%ﬂaﬁ‘be MbSHimRAY B F ?ﬁ/eﬁ@&?%hé Rl according

pr ot ei ns essary for the replication and
entoatb@ idsention sfsoseinprikeisee hiuckeie acidssedrience gloding a recombinant

rding to the inventi.on can al so co se,_a cleic
b elite de isa METRctaRsEamed Homn Pl fod satie, Shbombinant
hefe%rﬂera%eSrtébéts@nﬁgné&r.ptééeea@%nb”&mm Frlosd8s obuy 2. Sn a preferred
not limted to, a pharmaceutically active groteln

examprdingetnweh th@cwe@tlorgrd@ﬁsﬁbe@gm P08, 3anP04odi éwclelc acid
QILL AR LA HRLAh¥REnt SEbHerhQl fiENAl FaRLahi3e has at

vaccl natl on an I ns, i asuyl i n,

G Iegkt 708 ,Ghbre @Pﬁe@sﬁy eMI@&Et 90%9@11@1 r‘r&ireom‘eférbblrye@tf least 95%
|nterferons for exanp i nterferon- interfero

b,
| NDGHEE: G0 5eaBFRRAIENE torheiusials Gc ch $9dUspaReg forth in SEQ 1D
Fageor ol Eb, 0s2%sCT00wk 2 OPréfRftedr nERfERl Nakid °§bgquence coding the

t hereof . Iéubst ance of interest” also refers
[ ndamtrlbladantdekymmsefreversnea‘mserlpmsemmed|irm EBuOP 36 0047.2 is

gr %E eg}{tﬁ gﬁ;gk@%d&iga&ngeb cgfér qeg{ gﬁg@tz delggnerase reverse

r efr§h§crtﬁ?a§é RLEER SiPBEGIE e SECAILY AP YedadsiBdd i E@UGG 36 0047.2
for animal feed. According to a preferred enbodi nent

of cemespandsnto teiomerasecedvierse drandcrigase nusteic meghsequence SEQ

al C ses_a nuclejic aci,d sequence codi a,.
IO AP Brdhely ShE o S ERRRITeriachafing.ip g preferred
pr efmdbalthent dfitBe iM&PBhN B célﬁémﬁlﬂg%ﬁﬁé f&tion also comprises
transcri ptase described in EP 06 36 0047.2. In a

20r af drucRIC St AEAYERAe t Redingy et regPrakigant bérlomgrase reverse
06tr§|§s&%gse2’a &Cln?drg ?)?é%rably a nucleic acid sequence coding a

recombinant telomerase reverse transcriptase having at least 70%, more
preferably at least 90%, and more preferably at least 95% nucleic acid
sequence identity to SEQ ID N°:3. More preferably, nucleic acid sequence

25 coding a recombinant telomerase reverse transcriptase is as set forth in SEQ
ID N°:3 (dTERT).

The cells obtained by the process according to the invention, the cell of
the invention and the cells derived thereof are notably useful for the replication
of a virus. Said viruses can be live, attenuated, recombinant or not. More

30 preferably, said cells are particularly useful for the replication of poxvirus

(vaccinia virus, in particular MVA, canarypoxvirus, etc.), an adenovirus, a



sequence codi ng the reconbi nant tel onerase reverse
transcri ptase has at |east 70% nore preferably at
wo easoPd¢o and nore preferably at | east 95% nRCT/BPD08/058472

acid sequence identity to the ggcl ei ¢ acid sequence
set forth in SEQID N 2 of EP 36 0047.2. Preferred
nucl ei ¢ acid, sequence codi the r conblnan
t ef IRV e BEENSRYIUF o AL AIRTRVAYE. 8 Q%m.vkywsm fEgsn @5 agenovirus-
Ooggs&,étgd%uget forth in SEQID N2 of EP 06 36

.2. Tel omerase reverse transcriptase nucleic acid
sequence SEQ ID N 2 described in EP 06 36 0047.2
correspBettevirquselhamr dbe pewmarbe ofr anmfectingpt sl in most cases
nucl ei c,.aci r%g nce

noksarenRS he” SRS Sal Apdn M skbrish St b Tan iy, anagopriate for
%”Q@é“lrﬁ"?é]tatlfrﬁ td '%ﬁnbéWWFédb‘Fnblﬁf?'ﬁt t‘“e?tlo'wr% @Peﬂ% dhthing the LTR

i nvention al so conprises a nuclelc aci d uen .
coslewrmeseamﬂmcaaardatlen moawdrteemtm&qtldarmﬂuepcasa@cord|ng to

ang nore prefera | ei,c Cld S8 codin

" othsBvEafor Eh Y ety B, P Sl 68 SeRRYPALIR or of an
I emérnap%romt@ BueH eisalhoseaideseniséd Bowand reRoGiral vector may
preferably at |east 95% nucl eic acid sequence identity

t oOCBEAN mqqﬁs:atlmselnppéﬂ@u@mlg thadelRs dremczer@@ﬁ&fntf@ promoter

P 3 GO B TR £57 35500 4B pacemen

obvith r@dwéwrdldgblﬁr onesssidationr tegiont fort éearpleetticl ¥L30 type) (see
the cell of the invention and the cells derived

t hEfeseh %Cﬁm%Q@ 05380 @ndrHr 0923)r epl i cation of a

virus. Said viruses can be live, attenuated,

reco_nbi Fggﬁoﬂr[algfretc or}'c\%efrr? qlzc{agl;%pﬁpg\aé’rt §1a'ap &a%lt o%eaf' ion which is

particu 'y us POXVIT U

(vessérﬁ:iaafcm neptication gad twitich a8 sbibtedcfroar tHeoKY| EQs E4 and L1 L5
.), an adenovirus, aretrovirus, an herpesvirus,
1§| Wsr lﬁde@tlpaéq{ﬁhq,mugegpn is preferred. However, it can be combined

adﬁ/ﬂﬂ\(? )‘62@&%9?6 i%ﬁt‘i’oﬁ’(‘s;&élen&?ﬁg%\‘fb&ﬁ‘rﬁ% Bﬁ?’tgzuﬁé‘reall or part of the

pr oper ectin rat
i nEQ, Edlanddmrrig’l télrégloaedBy nayhofsillustosio, deketlon of the major part of

pati | arly appropri efor seinrelatio

Cathieur ! 0o BRER B 4 Bopdkintes uiiarary pdishfasiyadvantageous.
t heottR 584888 GFSncraBsiRiREISHhG @BpAGIHES NthaKldndSiral vector can
nucl eot | de sequence according to the | nvention, which
Z0sagdiitionallyuadk alltargacioolt thel nast-essantiab EB degioal ACTeding to another
of Aot L . - : :
alternative, it is possible to make use of a minimal adenoviral vector which
retains the sequences which are essential for encapsidation, namely the 5' and
3' ITRs (Inverted Terminal Repeat), and the encapsidation region. The various
adenoviral vectors, and the techniques for preparing them, are known (see, for
25 example, Graham and Prevect, 1991, in Methods in Molecular Biology, Vol 7, p

109 128; Ed: E. J. Murey, The Human Press Inc).

Poxvirus family comprises viruses of the Chordopoxvirus and
Entomopoxvirus subfamilies. Among these, the poxvirus according to the
invention is preferably chosen from the group comprising Orthopoxviruses,

30 Parapoxviruses, Avipoxviruses, Capripoxviruses, Leporipoxviruses,



i nternal pronoter such as those described below. A
retroviral vector nmay contain nodifications, in
w@asoviocwh@r in the LTRs (replacenment of the preaDER2008/058472

region with a eukaryotic pro ITgle‘;{r) or the
encap3| dation region (replace t with a heterol ogous

% si dation Mcgl on, faor exanﬁ the VL30 tAE ﬁéﬁsee

HERX4h36% aMANSCEAXYESSS: afaePPXYELTRS . ARRRING i @ more
Veﬁrté?érréé‘%rﬂtﬂﬂﬁ%eﬁt 'th@boi?\ﬂﬁ}s &fth@tln\;&ﬁll%h |Q%ﬁ dr@@pBRvirus.

is essential for replication and which is

seI ected fromthe E 1, E2, E4 and L 1 L5 regions. A
del et i ohhefOrthapdxvirus eglipoerferablp raevacairgd . vitdsvanae moretpreferably a
can be. conbi ned with
BRI MAEEYD chireh | BTRER SUND ithgparisuias, MVA §75 (ECACC
2l 0020757 4 1V BR. (EEA GOV G0d0be)S el ons. By
way of (lg)ﬁfustratlon de etcla'gn of the ?-raj or part of the
E 1 region and of the E4 transcription unit is very
par ti cuTlae ltgrnathesotringei s/irusbrefetsetopaviras eoofprising an exogenous
i ncreasing. the clonin cifies, the adenoviral
veteHenceninsgert iBnis %;? E@x }?ﬁ lUSEA Reliefn. AN gegenous sequence
noFgfg,ssstgrg h@éle%%d@%h% |S/Pﬁ)‘1‘: ‘ﬁ%ﬁkﬁ% b%s%ﬂﬂnhl‘ﬁre parent virus.
alternative, It Is possible to make use of m ni mal
adenoviral vector which retains the sequences mhlch
are esskntoinal efrmodenealpsﬂheaekoglenmlemuehee Eéncmuies:%’a molecule

| T Inverted Term al peat and the ation
1r0egs\‘_i 9 Frdirectlyi 80§” E |CVQt3V%c€;8P§°” -ary ? gectly or indirectly”
t eEﬁBrc%’ceswé Ghelh Qﬁé bt rﬁJF&'S[]Ie %r%o@@@"‘%itlﬁ%%gopgﬁous sequence

exanpl e G aham an Prevect, ,
I\/btrtayulteelf Bieo taxgy (deoexaInplp m@g 1@8puEdiecksig .fadlor einterleukin-2,

Vi pﬂugrﬁ%%ﬁfge{rﬁ%%dﬁﬁ@gﬁg%’év' y ogm @#%éﬂ%gxegg@monas exotoxin

suRf afitlrhay beATBRBONEES & fdrRta BEXiY 'pFétﬁJcﬁCGrolt fhdyadtdn something
the invention is preferably chosen fromthe grou

léoﬂtpeltglfﬁgn@rt@mbmﬁuﬁhs@ swqm@ﬁ Gig @ONA is dlgclosed in Lamb
IF |
%szﬂmé g%t%'@ %évﬁ 1 Ses5 ZW |pc%)orr)%t)e\clllhrel5 in by reference.

Yat apoxvVi ruses According to a nore preferred

embodi npng p réﬂé@reﬂoé‘fﬁbééhﬁnéﬁt df e if0éepibh Othd éxégenous sequence is
or t hopoxvi His The Orth opoxvirus is preferabl

vag dluigide \@engs Aadldicitier gene €nepes ¢ Rrofridigtie do mauermaarelatlvely

20%@)@%35%@@% E%A@&/O%B’lggg'a‘g@/ %%IZD % g &ﬁlgce¥99&1e cytosine

20r gésamirazendonviertd S-flliGroeyi®sine GFG)toS-fhasrpursdiingFan (Mullen et al
ex(01 e2g)lIJ:’NAS 89, 33); the herpes simplex enzyme thymidine kinase sensitises
cells to treatment with the antiviral agent ganciclovir (GCV) or aciclovir (Moolten
(1986) Cancer Res. 46, 5276; Ezzedine et al (1991) New Biol 3, 608). The
cytosine deaminase of any organism, for example E. coli or Saccharomyces

25 cerevisiae, may be used.

Thus, in a more preferred embodiment of the invention, the gene
encodes a protein having a cytosine deaminase activity and even more
preferably a protein as described in patent applications W0O2005007857 and
WQ09954481.



sequence inserted in its genone. As used herein, an
exogenous sequence refers to a nucleic acid which is
wmodovnatows al | y present in the parent virus. | NnPOTEP2008/058472
enbodi nent, the exogenous sequ qce encodes a nol ecul e
having a directly or indirectl cytotoxic function. By
[ we nean that

"d t di t |
ol oul B Enduti] ByORmess Jon HHodsad e foa e cpEea ¢ rioozyme
bech©Oais dff&éa\ﬁﬁgf"mﬂgf%téd <RNPA drun‘mw 'I"h%cfé?gefedf RR{ZObr DNA to be

interleukin-2, ihterferon-g ri bonucl ease,
dedeqved onay beRNA cFPsIaNAowbn‘hss @ssebbtalrtoAme dundtiomefythe cell and

be net abol,i sed. t o orm.g tOXIC Q act
orCBRNRTR I 881 EBuliS T B E o b prDNAv g B ciBBlea may be
SeRNAN6E DA WhidMefEddes &n @h&éél@@(ﬂd r@telrﬁffbr @kamble an oncogene
(Eur. J. Biochem, 1985, 148, 265-2 |ncorﬁorate

hep@dhlcbﬁr\de@'@a\éaﬁﬁeOf this RN ef @Nﬁemaeyrm’eue e Gsfl fraye becoming
oé t he exogenous sequence is a suicide gene. A

SUICI e gene encodes a protein able to convert a

relatively non-toxic prodrug to a toxic drug. For

exanpl ejn 4 kel eneErerbd@ridit e @RbiassusL §angehsodes an antisense
5-fluorocytosine (5FC) to 5-fluorouracil (5FU) (Millen

et RMA.(1922) PNAS 89, 33); the her pes si npl ex enzyme
thym di ne ki nase sensitises cells to treatnent with

ot eh (R BMAE NG Be8X o 15 7hoReyBoAfich fhbrigises to, and
( ho&Herks Nﬂt’h Bieobxgres§iBR)front REMRN RThoIecaieadA bRy 8fprotein or to

any organism for exanple E. coli or Saccharomnyces
cefeqther ENA mglegde yuithin tegell sugh @WﬁemW@fﬁBBlA or rRNA, or

pro)?gpl aV| r?amﬁtg‘);@é%\?‘{‘etﬁg %‘? %?gg %fl@ and even

nore preferably a protein as descri bed |n pat ent

appl i cafy A2 @RISRt ﬂdth‘émr%e‘m%ﬂa th@ axbyerdiy sequence

enbodi ment the exogenous gene encodes a hbozyne
léafﬁﬂbﬂ*@sofhazfl&wblpﬂgoft ardpiectiverRgRN®in La\wargerh@etl afpetecare several

esy gﬁl@g%ﬁe‘?’ t%(? g%h%ﬁl%/ %ﬁg%s ?h g@@l@q% rmqmg&@gﬂﬁns which are

t hesesyd b siefdcivergaredsl. Elaaigle® bf sheh ig8Actc did¢asks ibelude cystic
cl eaved may be RNA or DNA whi ch encodes an undesirable
prfb@@ﬁﬁ V\fftﬂ’fe éQ@WplS&W%F&QQ@@LﬁﬁMJ& they fedr THR ggoggguchenne

of kSR sREpINVWAEE NP S8knbiRR ©%¢ of FRBHRFC AN dystrophin

20 gene; sickle cell disease, where there is known to be a mutation in the HbA
gene. Many types of cancer are caused by defective genes, especially

protooncogenes, and tumour-suppressor genes that have undergone mutation.

Examples of protooncogenes are ras, src, bcl and so on; examples of
tumour-suppressor genes are p53 and Rb.

25 In a further embodiment of the invention, the exogenous sequence
encodes a Tumor Associated Antigen (TAA). TAA refers to a molecule that is
detected at a higher frequency or density in tumor cells than in non-tumor cells
of the same tissue type. Examples of TAA includes but are not limited to CEA,
MART-1, MAGE-1, MAGE-3, GP-100, MUC-1, MUC-2, pointed mutated ras

30 oncogene, normal or point mutated p53, overexpressed p53, CA-125, PSA, C-



cancerous. In a still further enbodi nent the exogenous
gene encodes an antisense RNA. By "antisense RNA" we
wore@n/0a4016RNA ol ecul e whi ch hybri di ses to, andpPCT/EP2008/058472
interferes with the expression froma nmRNA nol ecul e
encoding a protein or to anot heé® RNA ol ecul e wi t hin

t he I h as - R r tRNA or rR of

nyBr s SR, FaRRTATL, PSNA, WsTiose. 3Pl sTRR-2r ORY-ESO-1,
a gRET2, | KSANMERID/REROBLABOL Rix3LRAr,| BXSHE1ONuUrtilRg and LRP.
exogenous sequence repl aces the function of a

defeceriding tgemendre paefemegdeembedimentize €AArie MECdr al

t housand i nherited genetic di seases of nmanmal s,
includiﬁﬁ%hunans whi ch are caused by defectjive genes

. es.
Exanpl e fr%‘E?éﬂb'B@%t‘f'WsdiC@é‘asfé’@FPr JBer&ygnc one  exogenous
fai ' r e i ' [ h
G 360%iro, YIEY Rakiototendi ot ol R, e dran one
knowwteaude bleoraexamatei, dncam behesefus to apbdciaigeinea ssns&kIrecombinant
cell djisease, where there is knovvnd.to be .Iﬁpggut ion in
nRORiiRGeRE. eXdS s e tupRead CEpaide 2 SR B 'hogenous

de§gglidnce @RNESa cytdk@sd.al |y protooncogenes, and

t unour - suppressor genes that have undergone nutati on.

Exanpl es of protooncogenes are ras, src, bcl and so

on; exalmphesthef embnslimentippties svrentjenetheaerogdPusndene encodes
. In.a further enbodinent of the.inventi t he

B aftfier A 1ok BOBNG o AEbe T rils Rt EingBar il pgapund by an

( TA¥ibodlAAnrhigeR reedahdtsel bedmmdtodehiglet ected at a

hi gher frequency or density in tunor cells than in
non-tunor cells of the sane tissue type. Exanpl es of
TAA i ncPreferabhyutheaardigent is [denivee dron aGitas sMaRBsifor example HIV-1,

VAGE- MAGE;3,.. GP- 1. Q0 -1 - 2 ' d .
mutsieb s H8 508, She b0 prkieT sl s R e ditib g avirus, human or
?vsﬁiwrr%ﬁrﬁ@g vitB3es,Guch 85,19@%@@&?@&10&21@8@%} ﬁg%a?ate Early

I, PSMA, tyrosinase, TRP- RP-2, NY-ESO-1 | ,
Igsproteiarsuas ICEer - fapm, HEYY 301 KIBV2, ewtornegalovirus (such as gB or

Sug Vi Vi . > cor di . prefenrad

S e S 56200k UATTARLPEE AT Ry, g fom

COhppatits ViRisesUdnads eeatitis@) @nas Sorse@uesle ¢Hepaditis BBurface antigen

exogenous sequence can encodes nore than one ,
or a derivative thereof, hepatitis A virus, hepatitis C virus (preferentially non
structural protein from genotype 1b strain ja) and hepatitis E virus, or from other

20 viral pathogens, such as Respiratory Syncytial Virus, Human Papilloma Virus
(preferentially the E6 and E7 protein from the HPV16 strain) or Influenza virus,
or derived from bacterial pathogens such as Salmonella, Neisseria, Borrelia (for
example OspA or OspB or derivatives thereof), or Chlamydia, or Bordetella for
example P.69, PT and FHA, or derived from parasites such as plasmodium or

25 Toxoplasma.

Figure 1: Vector comprising a gene coding the E1A nucleic acid

sequence.

Figure 2: Schematic representation of the site specific insertion of the

E1A nucleic acid sequence into the HPRT gene.



nol ecul e. For exanple, it can be useful to associate

in a sane reconbi nant poxvirus, an exogenous seguenced
wa@oavngioas TAA wi th an exogenous sequence codi NBCHEP2008/058472

cyt oki ne. In another enbodi nent, of the invention, the

exogenous gene encodes an anti gzén As used herein,

‘anti gep

ant1 bodbiouis 35l b8 enialPbi e Bimaliytre frst and the
Pr ﬁﬁr%rﬁéc}hdnn%aﬁ@r'fﬂ%‘ the ggﬁér‘né&tﬁ thé ‘R'mTﬁ‘)rfé'llﬁé’é céy 6Bteﬁt$ed by the

for exanple H'V-1 , (such™as gp 120 or gp 160), any of
Fepiagess oftheeentidrency virus, human or ani mal herpes
Vi ruses, such as gD or derivatives thereof or

I mredi aée Ear te| n _such as 1 CP27 from

V1 or .
HSV2, 'QHﬁeeg Q]’s CPYIRER T HEPTe cp@pmgarﬁgeg%?rma moschata
t5|hfg @r%?ase\@%%%' tlréhs%?l te J8disnd BHCR1ASUBRlic atld éHquence

), or froma hepati |s virus such as hepatitis B
virus for exanple Hepatitis B Surface antigen or a
deri vat Exeamiples eof , hepatitis A virus, hepatitis C
virus (preferentially non structural protein from

genot ype 1b stral n ja) and hepatltls E virus, or from
shi N RN 3 .eeH iline comprising

\/ @ @@grus (preferentlallythe E6
i AI_HU 8o Eé z PV1 6 strain) or Influenza

VI rus, or derived from bacterial pathogens such as

Sal nonepl Rlashat seatsiractsBorrelia (for exanpl e GspA or

GspB or derivatives thereof), or Chlanydia, or
Bordetel | a flor exarrpl e P 69 PT and FHA, or derived

Fi gure 1: Vector conprl Si ng agene cod| ng t he EiA

nucleic,acid s ence. 2: Schemm

opr es oA eI SRaTNG e pSGfe SeaENa L Taraslogy Wi the Carina
1Am&)‘é%h§tacgélﬁinﬁ’e %@9%&921)&?‘?@8 b@@n RBY roefts Eu@érsé (Bigure 1).
Schematic Tepresentation of the elimnation of th

first and the third selection marker fromthe genorre

of the Afhilasthidzeshstreicts fobptangetdtl ingettiom. pr ocess of

the invention. Figure 4 : Vector conprising a gene

codi ng the Cairina npschata tel onerase reverse

t r anscr A pPlasRIgSOENRIFRING HWOERKD flrRIBERISRPMOSYENnie the Cairina
15 moschata HPRT gene surrounding the E1A nucleic acid sequence (SEQ ID

N°:1) and two selection markers has been constructed. The HPRT gene
encoding for the hypoxanthine guanine phosphoryl transferase has been
selected as an adequate site for the constitutive expression of the E1A nucleic

acid sequence.

20 These two selection marker are the FCU1 gene (Erbs et al. Cancer Res.
2000. 15. 60. :3813-22) under the control of a CMV promoter (Thomsen et al.
P.N.A.S. 1984. 81. 3:659-63) and the Neomycin (or Puromycin) resistance
gene placed under the control of a SV40 promoter. Neomycin (or Puromycin)
resistance and FCU-1 expression cassette are surrounded by Sce1 cleavage

25 sites that allow the elimination of the selection cassettes from the final cell line.
Outside of the HPRT gene arms is inserted a selection marker coding the
HSVTK driven by an RSV promoter (Figure 2).



Exanpl es : Exanple 1: Establishnent of an imortalized
avian cell line conprising an E1A nucleic acid

wGeeguomdes A. Plasm d constructs. A-1 . Pl asni BCT/EP2008/058472
constructs for randominserti o\r/)él A plasm d sharing no
speci fic sequence of horml ogy th the Cairina
rmschatg g been used for %hl S
pur pose r e

targetegg 13tigpR- de‘écﬂ ﬁ&m d conprl sing two 5kb

fragnenTs honol ogous € Cairina noschata HPRT gene

surroundi ng the E1A nucI ei c acid sequence (SEQ ID N: 1

) and tBo Pet¢marbiiom offCEk@rsatttasroped? cldnSairinat mdscfidie eqgs and

HPRT gene encodi n or .t he hypoxant hi ne guani ne

phosph&—@@%ﬁ@g@—&gﬂbeen sel ected as an

adequate site for the constitutive expression of the E

A nucl eic acid sequence. These two sel ecti on marker

are the FCU 1 gene (Erbs et al. Cancer Res. 2000. 15 .

60. :381 3-22) under the control of a CW pronoter

(Thonrsez5 Efértlﬂted BR¥ Ag§s at8Gdcuthtdd a8 398 Hg C??endré bpened after
u

Neonyci n urQ resi stance gene pl ace nder
t hé2 Egus mub@floaf@{/mn@@dﬁmme prodesdyci n (or

Pur omyci n) resistance and FCU-l expressi on cassette

are sur C e Si : | I :

ol i m nat? A gpoptu s Ended AR bbEEh Aol Eirea saiine-
cebuldeces- (PBS)&‘arﬂied|Q§odlﬁt©dHHRT%;TEIEQS@éﬁE(Imﬁtro rs aguls at room
sel ection marker coding the HSVIK driven by an RSV

19 @ReR&BlYEi gure 2).B. Preparation of CEC batch from

Cairi na noschata eggs and subpopul ati ons descri ption.

rEioé Cc |I: ;S §ﬁéfa[,0\'9 §R§5g %&@gbgﬁfgﬁg% éﬁ% ?regl{sﬁgeﬁdegam Basal Medium

f eEhglel GBE PElpegentiewith cobatadl edlf %ruWF(ESP%eWté?mycme 0.04
opened after 12 days incubation follow ngwaval abl e

pr otloseeded i af@solin Bagkserdincuhaiespiolce 5% CO2.
Phosphate Buffered Sali ne-

CH .-...n

After 24h the confluent cells are removed from the flasks using TrypLE

15 Select (5mLitriple flask), part of the cells were reseeded in 175cm? flasks for

second passage. The remaining cells were concentrated at 107cell/mL in

appropriate media (60%BME, 30%FCS and 10%DMSO) and frozen in a

isopropy! alcool regulated container (NALGENE. ®. “Mr. Frosty” 1°C frezing.

Container) at -80°C prior to transfer in liquid azote for long term storage,
20 constituting the initial cell bank (50x1,5.10 cells/vial, 44x1.10cells/vial).

Cells remained in culture are passaged classically up to 18 passages,
during the 3 first passages non attached cells are collected by low centrifuging
the conditioned media, reseeded and further passaged in the same way as the

initial culture.

25 Subpopulations, displaying characteristic different morphological
features, have been reproducibly isolated during the culture’s lifespan.



Dul becco (PBS) and dissociated in TrypLE Sel ect
(I'nvitrogen) 5 hours at roomtenperature. After |ow
waepeedoment hf ugation cells are resuspended in BaEaP2008/058472
Medi um Eagl e (MBE) suppl enent eg with 10%fetal calf

serum (FCS), gentamycine 0.04 /8 seeded i n 500cn?

:Lleplcgn l .'.0 I fones .—.- rq rna mosehalz
Tr é’gﬁ’_é@@tﬁﬁs (ie%l&leflérﬁl ple fl ask) part of the cells
weTe reseede fl asks for second passage. The
remai ning cells were concentrated at 107cell/m _ in

appr opr 2@t tertiteztida S%W;nasc%me&adeg@mﬁ@)nmdrom AFFSSA

f d t
i OR35S oSO o) o
-800C prior to transfer in liquid azote for long term
t I I ,
Toel I srauSIoTe S0 A, {9 5 G, Heihy extractea. 20
cuebrgosaare palssadps] liohkzs mroavdd/ aselbad She tissragesd for other cell

durin the fir assages non att chedclls ar
coPls VRIS dgiohg"e Rengshdshed@nfedna BS Dulbecco

| n| t§ d[f8‘5r3t7h¢_bt Q@M@@? dnid &E@o 818 ¥RB0GRLI P pLE Select

"cul'ture. Subpopul ations, displaying
chés @co eiReB11i2066d] EdterisrO966 rqﬂdo1 339844 2frentrsiae87°Gave
been reproduci bly isol ated during the culture's

| i fespan, B. 2. Pr Cbtch rom19 old
I@a. i na ﬁ%&émmﬁ%@@aéﬁ% GaPLen GRUS 4B fe9uspepded in BME
66 BREICabbEHARNPS toa 1299709\ pRRAn BT with 10%

SSA é{l raga are I ncubated at 37.5C
atf&balpdraif eeruBn EdigEl, aRef.op2063 18008, Lod 949t0andode TG P4001Q),

enbr os ste extracted. .20 ry ar.e ehea , 6
e B £ o8 e GE ERmiRe, N & Rg e Liek (1.9-10
pr@aﬁmt)léuspeﬁ%ne@bée/éuaocud @IOSchpI%r fasis" (50D Sd?fbdlncubated at
once in PBS Dul becco (Signa, Ref. D8537, Lot 4

14nd7 %6 5%eDat ed i n 500mL TrypLE Sel ect (G bco, Ref
12563, Lots 13 19986 and 1339844) 2 hours at 37C. 10

o AR RO BT SEEH BB S35 3rigimoves rom the

4194sK udifg TP §é|€@t|. Erst ad dwrfﬁed%%d centrifuged 4-5 minutes at
2000 rpm. The pellet is concentrated at 5.10° or 107 cell/mL in appropriate
media (60%BME, 30%FCS and 10% DMSO). The suspension is filled in

20 cryovials (Nunc) and frozen at -80°C with a meanwhile 2h step at -20°C, prior
to transfer in liquid nitrogen for long term storage, constituting the primary cell
bank (110 cryovials, 10’cells/vial) of CETC19p1 (Duck Torso Embryonic Cells,
19 days old embryos, passage 1).

In a preferred embodiment of the present invention, the preparation of
25 CEC batch from Cairina moschata eggs is performed according to alternative
B.2. (from 19 old Cairina moschata eggs).

C. Methods of transfection.

A large number of transfection methods are known in the art to introduce

a vector capable of directing expression of a nucleotide sequence of interest. A



fetal calf serum (JRH, Ref. 12003-1 000M Lot. 5A01
02, Code TG P4001 Q, gentamycin 0.04 g/L and

wah2@v00ans ne 4mM A final volunme of 1.5L ( 1 .BCWEBB08/058472
cell/m.) suspension is seeded % 10 triple flasks
(SOOch) and i ncubated at 15 3 5002. After 24h the
conf |

el | he S d d _f L
¢ pBon BkinG st et Eeots 8 blnn ohereaEry LR aRtpCipiation,
Ce@F’ebtrBHSr%‘iﬁoﬁ ﬁp&?e%Hﬁ etﬁar%‘fecﬁ%gorrfe?r%d TRegipeh 'e%rﬂp?e is based on

concentrated at 106 or 107 cell/nL in appropriate
rre@ﬂﬁ’%ﬁﬂ%pliatl@@mdam 10% DMSO). The suspension is
fi Iled in O cryovials (Nunc) and frozen at -800C with

i Gui - GeLS aBeHal o s SRR CoRluTov SRE TGS change two

t<h [ [ y/ I
SRS RO hodiad, 1y 20l o fegliglaa a1

encaphs - 1pa3sapeTiig pH 7.8. H,.Orisheded do arfinad vorinie of 0 6heal.
present invention, the preparation of 5 CEC batch from
Cairina noschata eggs is perforned according to

al t er nafThemr Bakerna{iyessm 19 ol d Cairi na nbschata eggs).

C. Methods of transfection. A large nunber of

transfectlon met hods are_known in the art to introduc
a vect of) EgpdRANSTeRION; (e tThgh eXprEdds dn ditriguted in 15l sterile

nuﬁ!al%%'tgﬁe %‘ﬁ@utﬁgctﬁ\lﬂfs |Lw0‘13’1r |§Sédde'8nt@8 &l%t\hm% déritly Wrtexing or

hese net sis liste ereafter
16r eebipingathieddiNAedadatiorojpo iTaei smiytidn ﬁmLédtbienome milky. The mix is let

fect t hod., A b d
or S0 o0 (Bpetufe. ol BRD et o BERE incAn dsbance with
gggtf(ejw%ﬁmétte T ﬁsé@b&#ﬂ]ré%a%ﬁ@?@@bfré’ﬂ( PHERePEA® raSpIy d3rop wise to

di tion. O ng DNA i s resuspended I n
1 e¢llEMGRig are thes mCEb&HdTbGE@qu g. fmurm«z)ci\@rraghbat B88°C. A fine

a fj .. vol yme, of 0. .nThepn, 2 al t Per

" R o of ok Ul B BRe1 ¢ e Fontotion
151 p&icetiuteewbhaptot 3E t@@dgly(f@o%cﬁ(cddﬂtid?ﬂ The rﬂéd@@h is aspirate
drop wise while gently vortexi nglor bubbl i ng t he

sof 15(5?1' BME ishaddasl ta wesh she well Iaxeiome me |¢|fqréerma§p|rate off
i's 1 7 - n
ah@ | @E}gﬁ%‘i shoAUSOBIRE abHi& 2 ik 3Py sub8&Lently 10 mi
BME are added gently to dilute the glycerol and BME-glycerol is completely
removed. 10 ml of desired medium is then added and plates are incubated at

20 the appropriate temperature.
or

b) Per transfection, 0.5 ml of 2X HEBS is distributed in 15 ml sterile

Falcon tube and the DNA solution is added drop wise while gently vortexing or

bubbling the DNA solution in. The solution should become milky. The mix is let

25 stand at room temperature for 10-30 min. Then pipette in and out once with

sterile pipette in tissue culture cabinet to break up flakes and apply drop wise to

cells. A fine precipitate should cover the cell surface. Cells are then incubated
between 6 hours to overnight at 37°C.



sterile pipette in tissue culture cabinet to break up
flakes and apply drop wise to cells. Cells are then

w0 naabatoedl bet ween 6 hours to overni ght at 37CPCHEP200€058472
preci pitate shoul d cover the CS | surface. In order to
conpl ete the transfection proc Qur e warmup to 37C the
glycero shock sol uti

VE "' SaBERE T80 SRR e Ryeserts RYeRin, e yansfection
p@pbr@aata@fom Aierorfledhucanly Bk aRRUY On 1S

ad ed for mn or |ess. Subsequentl are
added gently to dilute the glycerol and Bl\/E-gI ycer ol

i s conpDeMstyodsoisatectiond nml of desired nmediumis then
added and plates are incubated at the appropriate
tenperature. or b) Per transfection, 0,5 m of 2X HEBS
i s di stPrhMethodof selegtionsfar fandorninsarionihe and t he
DNA solution is added drop wise while gently vortexing

3 U000 G IO AL U b 1B o PSS M s e

foausé@cuafémwth TT’HyanpsséJeétt fow nspried cartrifiged amd heseeded in BME
sterile in tissue culture cabinet to break

£ WktbsFER 10 @nqu%msgeuglénleepr%feraw 5Q0ug/mL (and optionally
d f Cel |
?Lgﬁh?'rﬁ:cubre%%gﬁ@le'f enred(? %E@H@ﬂ# d g\ljrer ﬁicght at 27?; ?n

a preferred enbodi nent of the present invention, the

t r ansf eceil®rareCaBMID RRsRHE@t LMt) indsvidealf gdeiﬁIg clones can be
according to alternative b? D. Methods of selection.

18- isolat@fbt hod of sel ection for randominsertion :

Sel ection pressure is applied 48 to 72 hours after

transfegt, ‘ , 0 TrypLE

sel ect , oW Speee get—afd—+eseeded in BVE with

FCS 10% and G41 8 800rrg/m , preferably 500mg/ M _ (and

opt i OnaSehécﬁérﬁ‘ﬁréésQNe lis %Eﬁﬂédmxg topifzeﬁSur%béerr]tQéFﬂs/ﬂ%Udﬂ cells are

Cells are serial Eassage until individ gr om ng
c| disegcistadl wehuEnypb egeledy, mwwddcmtrlwledcan@meseﬁded in BME

LAl g B3R S iy P e IO Bl S5 g mEPBhd &4 1&%00ug/mL,

15 preferably 500ug/mL (or Puromycin 0.5pg/mL).

Cells are serially passaged until individual growing clones can be

isolated.

Cell clones are subsequently transfected with a meganuclease |-Scel

expression plasmid following the method described below.

20 To select the elimination of the selection markers 5-Fluorocytosine (5-
FC) is applied 48 hours after transfection : cells are dissociated with TrypLE
select, low speed centrifuged and reseeded in media with 5-FC concentration
ranging from 10° to 107 M and maintained G418 (or Puromycin)/Ganciclovir
selection (BME with FCS 10%; 5-FC Ganciclovir 25ug/mL, preferably 10ug/mL;

25 and G418 800ug/mL, preferably 500ug/mL (or Puromycin 0.5ug/mL) (Figure 3).



di ssociated with TrypLE select, |ow speed centrifuged
and reseeded in BVME with FCS 10% Ganciclovir
wQ@2nghodolg preferably 10ng/m _; and G41 8 800N TVEP2008/058472
preferably 500ng/m _ (or Puronyql n 0.5ng/m ). Cells
are serially passaged until indi'vidual growi ng cl ones

can be are sub uent .
ﬁ% : lL line comprising

pl éﬁ”EGiAf cHLJCR:)’M: ngcbh%eﬂﬁéﬁé@l gﬁécé' P&%n’i’&h@ﬁ‘f td@®merase reverse

sef ec _eelmnalono 1€ Serecti on markers
FRINSOTIY3HBUCIE ¢nceappl i ed 48 hours after

transf ectl on : ceI l's are di ssociated with TrypLE

sel ect, | ed centrifuged and reseeded in nedia
with 5-&&@&&@&9&&3&6%%@ ng from10~3 to 10~7 M
and nmai ntai ned 41 8 (or Purorryci n)/ Ganci cl ovir

sel ectigny W &dh 0 i bl ovir 25nmg/ i,
prefera eferably
500ng/ mL (or PurorTyC| n 0.5ng/ L) (Fi gure 3). Exanple 2

Est abAi slhsmid shbriag riorepétiat isegdenye at gthblogy neith the Cairina
conpri sing an E1A nucl eic acid sequence and a

r eBISBNAEENANS has Heenusedriaethis QHERQS?pt ase nucleic

acid sequence. A Plasmd constructs. A1 . Plasmd
constr uﬁtfél8£mgago SWMQ&%[%I’%%’ Q E% 2%@ d sharing no
spe(:l fie Seqouetce ToTToT 00y irina

noschata genone has been used for this purpose. A-2.

Pl asm daCisdrhidCt @I dsphiat W‘F—‘B'A}S%drrh&%mgb\ f%@sgklg fragments
(plasm d dTERT- E1A) conprising two fragnments

llﬁ)oh@nn@tggwsmo ithe @alir/nanmmcé@llaatb?%mer@erserroundmg the Cairina

SUL R e TEIBS RIS AL TSNS By e 1

SeﬁU@éQeaé@E@ddériﬁel(SE@nFD IN%1 )s 8h@ GO BeldBtidie Irhatk@ds has been
been constructed. The HPRT gene encodi ng{afor t he
r

hyfm% Rdtethe eantRRTphaihoeReodingin&rerthg e hiyaexantbine guanine

PR (RIS, S ' edB8 ceTeh bR g for e
1§eb@o§tltmwemqkessmm of tHeE FAULIciEO ec@Erdweebeal Cancer
es.

These two selection marker are the FCU1 gene (Erbs et al. Cancer Res.

2000. 15. 60. :3813-22) under the control of a CMV promoter (Thomsen et al.

P.N.A.S. 1984. 81. 3:659-63) and the Puromycin resistance gene placed under

the control of a SV40 promoter. Puromycin resistance and FCU-1 expression

20 cassette are surrounded by Sce1 cleavage sites that allow the elimination of

the selection cassettes from the final cell line. Outside of the HPRT gene arms

is inserted a selection marker coding the HSVTK driven by an RSV promoter
(Figure 4).

B. Preparation of CEC batch from 19 old Cairina moschata eqgs and

25 subpopulations description.

29 fertilized SPF Cairina Moschata eggs obtained from AFFSSA
Ploufragan are incubated at 37.5°C in humid atmosphere.



2000. 15 . 60. :381 3-22) under the control of a CW
pronoter (Thonsen et al. P.N. A S. 1984. 8 1. 3:659-63)
wa@pahobbd16ur omyci n resi stance gene pl aced undepCt/BB2008/058472

control of a Sv40 pronoter. Purgnyci n resi stance and
FCU-1 expression cassette are Sar r ounded by Scel

Cel oot 1Ot deecPpated /aSRH 1 debaPd arODPRCSIegi qiracted. 20

of efnlppyddPEe BERCAdEdTRINISS HMETdE s valrhs Ghd Wer"@éé‘c?for other cell
coding the HSVIK dri'ven by an RSV pronoter (Figure 4).

B. prepapatian. i dre embOEMibdorsh afe onneed owesiBzd oinea in PBS Dulbecco

{oRTime RSt LenaRhdeh) 210 45865~ R aofy,TrypLE Select
AFRSBAo PReITIE83NL kel 319088 aIne 389832 5Giduis BYBTTC.

atnosphere Eggs are opened after 19 days and enbryos
sterilely extracted. 20 enbryos are beheaded, |inbs
rem)vedAﬁer derhinutas 20@0 Irpwmecenikiuigafion cetlhare ¢e$uspended in BME

B el P e S T 0 o 1

anfét@ll capserineJRA, SR&L1 I0R4B50GeI eot. SAORDDCOodEEG P4001Q),
12563, Lots 13 19986 and 1339844) 2 hours at 37C

Afgemtamwmat%gﬂoeodrlpﬁl@t@mmef deli Anfiread| vodumeeof 1.5L (1.9.10°

lfogéﬂg&ﬁdﬁggﬁ%')%wsﬁﬁép erren g W %a?%%&sf gf(%\q‘t?%z I%?Id m‘Eubated at

segpte 63ED,.Ref. 12003-1 000M Lot. 5A01 02, Code TG

P4001 Q, gent arTyci n 0.04 g/L and L-d utam ne 4mM A

final vol une of L(1 9106100e||/%

suspensfter 24h &eee@@aflue@t collg arepvashecwith RB9eathremaxyed from the

VAR A, ST AR At s

Tr 200E rpel. €fie p@ﬂéﬂ B ao@cmme@thtzmdo%emtm? d@HmL4rnBappropr|ate
m nutes at i s concentrated at

1é6”t9d'81d$0%@M'ﬁnL3%‘VﬂF§§pﬁ89r 1 e DMSRIG The( Sus@ESIon 1S filed in

cry Vi é?l WW %ﬁéz?qggegéﬁw}@og%a%ww [’iﬂqnggérg)wﬁt -20°C, prior

2htcstrepsfat in B@Jld@]ltrogemlfortlong rems fséorage, tongtitating the prlmary cell

paaF 7T Rvoui 108veh HTEfET5ab Wtk dpismegyonic cels
CET6 Y298 bid EMpkydopaassg@nyoni ¢ CelI's,

20
C. Methods of transfection.

A large number of tranfection methods are known in the art to introduce

a vector capable of directing expression of a nucleotide sequence of interest. A

non limiting list of these methods is listed hereafter: CaPOQO4 precipitation,

25 electroporation, lipofectin transfection method. A given example is based on
electroporation.

Transfection is performed using Amaxa’s Nucleofector device and the

Basic Fibroblast kit (Amaxa, Cat N° VPI-1002). Cells are centrifuged 10 min at
700rpm (100g) and resuspended in Basic Nucleofector Solution (100uL per
30 10°cells); 100uL suspension are mixed with 3 to 6ug DNA and transferred to a



19 days ol d enbryos, passage 1) . 20 C. Methods of

transfection. A large nunber of tranfection nethods
wae@dkoown in the art to introduce a vector capebER200$/058472

directing expression of a nucl ggti de sequence of

interest Anonlim’tinglist these nethods is

i st ft
o1 GRS BIEE o, e Bl eeti ot TGt BERIra ) ndigp plediroporation the

gi ¥%P@(?§Tﬂlaﬁsfe‘?e@etéeé’ %%%Fémaﬁlie@nwﬂh 5 mL culture media,
Transtection i s performed using Amaxa's Nucl eof ect or

depieaguiibdatet einBAe 37‘F®/b5%@(agtncrabato(rAﬁﬁ)ea ina@dratimn over night at
VP, 5 |fug t 700
L85 Briere ShlE Akials Pelined i it BeleB o St on (

100nmL per 30 106Cells); 100nL suspension are m xed

with 3 to 6ng DNA and transferred to acuvette placed

in the NURlRQIRELLLelbdtioh 2 pProgram . After

el ectr pu‘ra‘l‘mn‘%‘h‘e—?a'r?ph' is transferee! to a 6cm

culture dish, filled with 5 m _ culture nedia,

pr eequi Pihragipediol seltidd @r &idorh ingettloator . After

i ncubati on over night at 37C 5%O2 culture nedia is

renewed and incubation pursued. D. Mthods of

sel ect i ©alection presastre dtiappliesefde ir8rhauss aftendensfection : cells are

nodpeogBibel v FEPLE RS WlireRar B et add séacpe in BME

10" Wih EGSH 684, GérWCI@@ieedrjgmll iretedblgndganecded G418 800ug/mL,
BME with FCS 10% Ganciclovir 25nmg/m _, preferably

10RtgeAably a0RuasMs 80ong/ m _, preferably 500my/ ni.
Cells are serially passaged until individual grow ng

Car gt ctolhotet S Saesabranioteliaf BB hgs can ve

t oisdatdurs after transfection: cells are dissociated
with TrypLE sel ect, |ow speed centrifuged and reseeded
in BME with FCS 10% GanC| clovir 25ng/m _, preferably
10ng/ m D-2.ethpdrai® fontgraeted insertion:

15 Selection pressure is applied 48 to 72 hours after transfection: cells are
dissociated with TrypLE select, low speed centrifuged and reseeded in BME
with FCS 10%; Ganciclovir 25ug/mL, preferably 10ug/mL; and Puromycin
0.5ug/mL.

Cells are serially passaged until individual growing clones can be
20 isolated.

Cell clones are subsequently transfected with a meganuclease |-Scel
expression plasmid following the method described below.

To select the elimination of the selection markers 5-Fluorocytosine (5-

FC) is applied 48 hours after transfection : cells are dissociated with TrypLE

25 select, low speed centrifuged and reseeded in media with 5-FC concentration

ranging from 10° to 10" M and maintained Puromycin/Ganciclovir selection

(BME with FCS 10%; 5-FC Ganciclovir 25ug/mL, preferably 10ug/mL; and
Puromycin 0.5ug/mL).



Cells are serially passaged until individual grow ng
cl ones can be isolated. Cell clones are subsequently
wo c@nsbeet ed Wi th a nmeganucl ease |- Scel expr eSBCDEP2008/058472
plasm d follow ng the nethod dgscri bed bel ow. To
select the elinination of the &l ection narkers
5-Fl uorocytosine (5- FC) is applied 48 hours after
transfection : cells are dissociated with TrypLE
select, |ow speed centrifuged and reseeded in nedia

wi th 5-FC concentration rangi ~3 to 10~7 M
and mai nt ai ned Puronycin/ Ganc%l%\r??érw?e)l ection (BME

with FCS 10% 5-FC Ganciclovir 25ng/nL, preferably
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avian cell conprising an E1A n%%l ei ¢ aci d sequence

characterized in that said cell’”is obtained by a

process conprising the step of t¢,ansf ecting the cell

with a non-viral vector conprisi‘ti§"%i d E1A nucleic

aci d sequence and wherein said cell does not conprise

an E 1B, nygl ' %egéljre i r e,

cel | aEg:o)?{ |Iﬁ]léﬁ?r%fg gi m 1, e%g?épﬁs@ %Ih 1A hﬁ%lké id sequence

acchlaraetﬁniaedemtlsaﬂ said rdetlds iottained eoyHPRTogessecarhpssing the step of
an ce mmortalized cell accordin , :

o1 R B30 12n 5ol D BIRORTEPCY ot eameiiioncat §TA nuceic acid

apeeqflneel Rlienbeinailacebl deaNABoRAYTd B E1B nucleic acid

pronoter. 4 . The 1nmortallze according to any

onge@ifercieai s 1 to 3 wherein said cell derives from an

ani mal beI onging to the Anatidae famly. 5 . The

|mmrta ed cell of c¢clajm 4, er el sa d ani
be onge2t §'¢ imasirad Bhacrardg iR Elud | Gvireitbsaid E1A nuceic
B@qbéﬁté% #Ehkeféd Hté'tﬁ%ﬁpw‘ géﬁé %f%@!dde\ﬁé‘h eeh

be ongs to e Anas platyrhynchoS speci es.
imortalized cell according to any one of cI ai rrB 1 to
6 cl ai n3whke énmartalide&lotlirnaocoading do icthisel wemereirhasidaE 1A nucleic

Ieast 60% nucl ei c a , uence, identity to S N: 1
0°550 SPRUS s QR ITERI 10 JELFe| mEnSSosrTRRIRRRE Proroter.
cI aims 1 to 6 wherein said E1A nucleic acid sequence

nas al 4egat Mo uoes dakldordifg 6 rﬂ%‘f' [a)fm%°1 &S wherein

ID N1 mortali ze

onsaidfcetllderives fronoaf anireakbelosging téife Auetu@ae:fanul;d

sequence has at |east 80% nucl eic acid sequence

identity to SEQID N1 .10 . The immortalized cell

accor di égTh% ingpriatigedced ofi Gaim 4¢ whereiResald anynaldogtongs to the

nugéielhg rﬁ&édﬁa@aegb@a&? has at | east 90% nucleic acid
sequence )

15 6. The immortalized cell of claim 4, wherein said animal belongs to the
Anas platyrhynchos species.

7. The immortalized cell according to any one of claims 1 to 6 claim
wherein said E1A nucleic acid sequence has at least 60% nucleic acid
sequence identity to SEQ ID N°:1.

20 8. The immortalized cell according to any one of claims 1 to 6 wherein
said E1A nucleic acid sequence has at least 70% nucleic acid sequence
identity to SEQ ID N°:1.

9. The immortalized cell according to any one of claims 1 to 8 wherein
said E1A nucleic acid sequence has at least 80% nucleic acid sequence
25 identity to SEQ ID N°:1.



identity to SEQID N1 . 11. The imortalized cell
according to any one of clains 1 to 6 wherein said E
wda2oomwocdoes ¢ aci d sequence is as set forth in SEQ/ER20MS/158472
12 . The imortalized cell cz_?{ordi ng to any one of
clainms 1 to 11, wherein it further conprises a nucleic

acid se ce codln a. re nbln nt t el onerase reverse .
transcr 19t hie mmeriatagg el AGPRRIITG In SRR ONe IR sl 16 § wherein
cl ghig £4A WU@I%R? BcRPisEq Ué‘ﬁé@'k%sa‘ét q’eésﬁqg@%c%uﬁl‘é% %ﬁ:lda sequence

reconbi nant tel orrerase reverse transcriptase
| edlentifOenSh@rlp Wi:éf erably at | east 90% and rmre
preferably at |east 95% nucl eic acid sequence identity

o S0P 1 vobel LT S8 bR TR, 8 whre
%GQQH@’%HECI%{%J &T&%@éﬁen&é’ %ra%esétrfaﬂﬁ% SE@AS N°s1.as set

forth in SEQ . The rmmortalized cell
according to any one of cl alms 1to 14, wherein it
further12.oerei 'smmoetalr‘nz&rl eded acc'cm‘d'm@qmzrmw oadi o’g camims 1 to 11,

subst ance i nt er est . The immortalized c
2c BB gt t furt %{ycwer'%e?s & BB 0l OAUIFEr €9 ngta recombinant

fu@é}%ré‘s@m%,%%str%&ﬁfggs%nent ation cassette allow ng

e propagation of a defective virus. 17 . The use of
an imortalized cell according to any one of clains 1
to 16 f08. The imepbdntaledocelbbceordinguio clisim. 1Zhwhesan said nucleic

according to claim 17, wherein said virus i s chose
10, BAA: 384 SSFFC’@IH?%?sﬁeFHG‘ InANtJRIoFIErs? LE%VerE@ttF%??éH”PE?SG has at

vi [?%%V K%k%ﬂﬁ?ré{fe?é{ﬂ a\t’%ﬁét”Q@%V'e{an rp?r%\‘é?’awlyré*ﬁleast 95%

use an | nmmort al |ze accordi ng
tonlacigzlccﬂrmd sequérmienslentitydo BEQJIP N'h8. pr oductu on of a
substance of interest. 20. The use of an innnrtalized

cel | ng to a one of clains 1

pr oductf‘g % Ialrwrﬁélizedsc%l acCORING & C_L?é@o?%l W ef%n said nucleic
cl 868 EQuehbE tBHMgSRtetorBiNgNnt IR SB%¥ rEWsrse transcriptase is as set
15 forth in SEQ ID N°:3.

15. The immortalized cell according to any one of claims 1 to 14,
wherein it further comprises a nucleic acid sequence coding a substance of

interest.

16. The immortalized cell according to any one of claims 1 to 14,
20 wherein it further comprises a complementation cassette allowing the
propagation of a defective virus.

17. The use of an immortalized cell according to any one of claims 1 to
16 for the replication of a virus.

18. The use according to claim 17, wherein said virus is chosen from the
25 group consisting in Cowpox virus, Ectromelia virus, Monkeypox virus, Vaccinia
virus, Variola virus and MVA.



22. The use according to claim2 1, wherein said virus

is a vaccinia Virus. 23. The use according to claim
wWQ@20090bd1ei n said Vaccinia Virus is a WA. 24. pOhEPUS®058472

of an immortalized cell accordiégg to any one of clains

1to 10 16 for the production a reconbinant Vi rus.

25. A pr cess for .imortal.i n ce

corpr | o o e FomPHAGHEEes haCirsc snypps of claims 1 to
nome Yo Ak PrE&kcioncHBPslisdta8ceBf Ridhebuc! €i ¢ aci d

sequence and wherein sald process does not conprise a

step of transfecting said cell with an E 1B nucleic

aci d sepdehoe useofZ5 inThertplizeressll acowrdiligny éy ohaiahclaims 1 to
erein ald vector conprises two sequences

25
ho%}?% PPN RYY S esent in said cell genone.

27. The process accordl ng to claim26, wherein said

BLA nucheif,agsd acCodiriEtd é}ﬁig?ébﬁ%@r‘é‘?ﬁ’ sa \grEUsqs A PRirus.

honol ogous seque rocess accor
one of clains 26 to 27, mherein said O vector further

conpri sg3. Bhd Uéébc@@‘dﬁfg foodlaiffeL k ewhafest ehidl \Bisds fal vaicinia Virus.
sel ection marker is a positive sel ection marker and

wherein said first selection marker is surrounded by
sai d hoddl dheusse @goeisbgs to IdainTRE, hereissaidcYaeeing Virus is a
towﬁ} im28, wherein said first selection marker is

su unded by sequences allowing its suppression. 5

30. The process according to any one of clainms 26 to

28, whepei Thé ok ofetH PRmBRERFSESI Qcé&@m@dtosz%;ﬁéhé% claims 1 to
mar ker which is not surrounded by sai dhonol ogous

19e o dorcibe  progiectinofsaratostlieant \divismar ker is a negati ve
sel ection narker. 3 1. The process according to any

f 29 to._3Q, wh d t
o hi r 28 PoRIIERS aF R AT, 28 a0 r9T COWBE o e step of

rrarrlsrréfet:ﬁ»nga SAROBES \rﬂths @l ﬁ&r‘i iy V@(Etb?rcoﬁﬂﬁrsYHbebﬁ' 1R dtleic acid
third selection marker is | ocated between t

sesgrurnes and a\memgmt $aid Quippesssdoes not cornprrser@step of transfecting
selectign . The.process according to any one

o e e 518 Al AR SRR R hat ¢t ot her
conprises a step wherein said cells are cultivated in

13 Medi ups. The process according to claim 25, wherein said vector comprises

two sequences homologous to sequences present in said cell genome.

27. The process according to claim 26, wherein said E1A nucleic acid
sequence is surrounded by said homologous sequences.

28. The process according to any one of claims 26 to 27, wherein said
20 vector further comprises a first selection marker wherein said first selection
marker is a positive selection marker and wherein said first selection marker is

surrounded by said homologous sequences.

29. The process according to claim 28, wherein said first selection
marker is surrounded by sequences allowing its suppression.

25 30. The process according to any one of claims 26 to 28, wherein said

vector comprises a second selection marker which is not surrounded by said



which only allows the growmh of the cells which have
i ncorporated the first selection marker. 33. The
w@eaemssi@ccording to any one of clainms 30 to BRI/EP2008/058472
characterized in that it furth%r conprises a step
wherein said cells are cultivatdd in a medi um whi ch
rowmt h.of the cel

d t all th
R Bastis PN CeSoNAC BT el SHiSTaTR B ks 5 pggative selection

Pr Rfz@Rsy. according to any one of claims 3 1 to 33,

wherein said process further conprises a step

consisting in excluding the first selection marker

fromthd1 g'éh\@rpeomﬁsssaxbad)rdieglto &Y. ofbef ptawes29 to 30, wherein said

di t | | bt d a
S8t s Sy SeleBof ey whresTe said Tirgl Sl tion marker is

e ngfﬁl@@dé&%ﬁ@ﬁgﬁﬁ%r %dﬁﬁheﬁeﬁ?b%@ ' thitl %e‘Féththﬁb%r is located

in a di um whi ch does not allow the growh of
cebetwvasontpeissigngnceéalidwing tbelseppiessioneoidbe _flrsteaelemlen marker.
process according to any one of claims 25 to 35,

wher ei n dceII is taken from an organi s eIo

LoC he 3ol ieDEotess 3G0/Gng 14 RBY s BL QakRe B dor At aracterized
cl pf MaB R fuMAEH @drﬂ@ﬁ@é&dﬁ%&?ﬂ/h%%lﬁ%'a%@éllst Srel &ﬂtl\%éﬂ i@ medium
noschat a speci e rocess according to claim
36whigheppiynakdawsl tbe @nwﬂmdjetheng@lst whidhe hamasincorporated the first
I at yrhynchos specie.39. The process according to any

1 SeiBplic Hpker

5 to 38, wherein said E 1A nucleic acid
sequence is inserted into a target DNA sequence of

sai d cess. THOprot8s %‘b@@r‘%ﬁ’@ 859 Gh8 9 E%urﬁé%'oﬁb% cha4racter|zed in

wherein sald Parge DNA sequence 1S the gene
1. thehet furibee conmmrisesdh stea wh&wncﬁmd @ﬁellslaae rwlt%\t&cbln a medium

40, mhereln said, vegtor furth s a nucleic

Al Hen B Al ghe e it Pl S dBVEe flsPerated the
tr 8&¢sHd $dlaston marker.

15 34. The process according to any one of claims 31 to 33, wherein said

process further comprises a step consisting in excluding the first selection

marker from the genome of said cell.

35. The process according to claim 34 wherein cells, obtained after said

step consisting in excluding the first selection marker from the genome of said

20 cells, are cultivated in a medium which does not allow the growth of the cells
comprising the third selection marker.

36. The process according to any one of claims 25 to 35, wherein said

cell is taken from an organism belonging to the Anatidae family.

37. The process according to claim 36, wherein said organism belongs
25 to the cairina moschata specie.

38. The process according to claim 36, wherein said organism belongs
to the Anas platyrhynchos specie.
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39. The process according to any one of claims 25 to 38, wherein said

E1A nucleic acid sequence is inserted into a target DNA sequence of said cell.

40. The process according to claim 39, wherein said target DNA
sequence is the HPRT gene.

5 41. The process according to any one of claims 25 to 40, wherein said
vector further comprises a nucleic acid sequence coding a recombinant

telomerase reverse transcriptase.



