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Adenoviruses are amenable to genetic manipulation and replication incompetent
adenoviruses, including Ad5 (GenBank accession number for sequence:
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
25  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 El region produced on cell lines

providing the corresponding E1 proteins.
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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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25  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
sc  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
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(4) a preferred embodiment of (1) to (3) above, wherein the host and expression
cell is a vertebrate cell including mammalian cells and avian cells, preferably the
mammalian cell is a human brain derived cell, and the avian cell is a duck retina

20 derived cell or a duck somite derived cell;

(5) a preferred embodiment of (1) to (4) above, wherein the host and expression
cell is derived from a human brain, preferably from human foetal brain, and most
preferably is a NC5T11 cell, and said cell carries a nucleic acid sequence encoding
Adenovirus PIX or a functional variant thereof as a heterologous regulator

25 proteinpreferably said heterologous regulator protein is encoded by a nucleic acid
shown in SEQ ID NO:1, SEQ ID NO:3 or 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;

3o (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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and c was synt esi zed using AWV Reverse 25 Transcri ptase

(1ny |tr(q (?%)h &%sag BEL;‘Q@ ]rﬁég() gég ggggvg.l one or the whol e pl XRARA

gene were‘anplifred wt and 164 respectively. Fi gure

ﬁyg?ﬁhﬁé?h"?eﬁ‘%%m o SRR R ARCRoRE deiCar' 1813 RSl P YBljEN Jedrprises
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Vo 2007{ %?% %65g/0|‘.:—|3%g0§>4p9,g§g%ﬁ cell as defined in (7) above for preparing a target

20  virus or one or more target proteins;

(14) a fusion protein comprising at least one first domain comprising a regulator
protein and at least one second domain comprising a protein or peptide acting as a
transcription modulator and/or as a signal for subcellular targeting as defined in (2)
or (3) above; and

25 (15) a nucleoctide 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
30 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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Figure 5: Detection of the pIX-RARA ¢DNA by PCR in a clone pool. A clone pool
carrying the pIXRARA gene was generated from NC5T11puro#8 by transfection
with F67 and hygromycin selection. RNA was extracted using an RNA extraction kit
(Machery Nagel, Germany) and cDNA was syntesized using AMV Reverse

25  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

30 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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w thi n QBN Bostnsiel e SRLE" WBTEABEAR SH dn AebetramyiRys RBeker Srbst (3PP,
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al pha, a cellular protein that already contains an NLS. Shown are CHO
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variants. Figure 17: Effect of interferon induction in presence of _
Pl X. csﬁﬂg@ﬁd: drepreseignl of villXe in riiike detima HCRB ots)is) : gt Paoel :a Plafowpaction

ol I, Aot MB7pine ThCBRAR, RRAREIE BOE, SHTNBRBM RoRTIGE S riaht: 1 k-
marker (Invitrogen); PCR on genomic DNA from CRpIX; non-template control;
positive control with plasmid used in transfection of CRpIX. Right panel: Western

25 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
30 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 aiso did not change
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Figure 14. PIX effect on MVA replication in CR ceils. CR and CRpIX cells in

suspension were infected with various multiplicities and at various seed cell
densities. MVA vyield was assayed 48 h post infection and is shown on the y-axis.
The size of the bubbles displays seed cell densities. The filled bubbles show values

20 for CRpIX cells, white bubbles show values for parental cells. In all configurations,
PIX confers a clear increase in ampiification rates of MVA.

Figure 15: Subcellular distribution of PIX-GFP in duck cells. GFP-tagged PIX appears
in few cytoplasmic bright spots and diffuse cytoplasmatic staining largely excluding
the nucleus. Other clones exhibit stronger, diffuse cytoplasmatic staining and more

25 intense accumulation just outside the nucleus.

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
30 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



"Functional variant of the heterol ogous regulator protein" according

to the i nWORDYIF4P3¢cl ude honol ogues from adenovi rus ot h@CHEF2M6/068234
serotyp 5, all types of nutation 30 (Hddition, substitution and/or

del et fc C resi ( t i-yie
W1ty R O LAty SRR ricro @ fower
active qutenemarDCSpablsl de sequences and the like. Particularly
preferred are fusion proteins, WD 2007/054516PCT/ EP2006/ 068234 11

nanm y fRigienl1@r &f@chsf%nn&cﬂgnaﬂnd E&Eﬁeomelrﬁducstordmnreseaoemﬂ RXAGFP.

a regul ot d her.ei for d .at st .an

dorm n oSS ARG SRATGHEINS B Fedaa R id Tty Ko Abe RfaRen With Mva
nmodul ataaran IN.CRIPEEDET raedmr&mdu MagkinefC$-hireriviededdiisoreateéd more strongly to
transcrlgtl on nodulator is a transcription factor including the

r et i noi BCEIEST@N, IBELEEBR - AUpAESINGI, dHightyP e bpriescnpear t@o%qlf“@?éedﬂ “humber
I nconpl @ (duRtioh"dHinfd &b IPh8Rh E@?Iﬂ@QWr@rﬁés B@ﬁragﬂl ? Qﬁrﬁeﬁ%ﬁ“%l’ P1x-

peptide, which i ncludes NLF sequences, e.
NO 21. %‘bom@ﬁﬁges oFurbermesat Kion affest fafr Bolyahmwedbmnldmtm mi gmeliarated

et G RS P ) Tl o6 SO s

st rigct La“cﬂfmrénDSldhaﬁer paayrrging- ser. The terns "cell” and "cell line"
as used in the follow ng detail ed description refer to expression
cell s/ expression cell lines and host cells/host cell |ines. According

to the invention it is preferred that the heterol ogous regul ator

prot ei p@tailled DEBEFipRitH of theativdigoAof is expressed in the cell in
an amount of at least 1 15pg/pg cellular protein, preferably at an

anount e ﬁ’ieth@éséf é&b@@frﬁ@n@%hb ld)'fekhepih%ﬁtaﬂn Sﬁxliz'éatar! b&pﬁé@é\'cﬁ‘ﬁ%&ﬁ)mavmg
can be determ ned by Western-blotting. In the cell of the invention

the hetiefearaipslidnioe sl aeBPMEr Bt 6PAC o¥OdiRg ﬁUﬁn%thQiﬁéfPfogaW dirgutater gyptein,
s pr ef[%rﬁglh/i B@%%ra%%aehapbaﬁaﬁ{ ARL LN oRy %gpﬁalt&f pP6LeRs PRLALSes the

pr onot er. ab e pronoters are constitutive ce pronoter or

vari antfsilmwmgeplfopmneﬂnh as the human transl ocation el ongation factor

2 pronoter. A particular variant of the human transl ocation

el ongati.on rfhadutate tmrmmiﬂ:éionuamcﬂ,i egreaaltyhifriirtdesl tohepptopiathamotbmtors or
sequence spﬁwn in Slf__ﬁ D NO 1@. The sequence shown represents a

"shor t "TePEIAP G A0 FRRSTICERGEN 9T h i's | ocated on human chrormosone

or ovi ek e EGRR i BN i Se! o Jur Heshdh (644 pBfigustion of a virus
eXp{oeS%d%”cc%talrﬁﬁ@%rald \f89§l'a%‘r Bfotiehie (P& ormd ?ﬁ%ulgﬁﬁt BFbtRlh is not a substitute
chr19: 3, 935, 349- 3, human genone asse 2004) may be

used. ABEct dIrpEein oniﬁEECI rﬁmﬂhﬁuwrﬁé) @d1d/or gvigh wegeé%rtat@%énrpductlon of a
i ncl um&%téfﬁ@ﬁ’lahﬁﬂ fFrﬁJnls?aid regulator protein or the functional variant thereof.

According to the invention the heterologous regulator protein is the adenovirus
serotype 5 protein pIX (e.g. that having the aa sequence shown in SEQ ID NO:2),

25 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
30 {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,



avian cells and the like. Suitable mammualian cells are human cells,
and r odentVOc8PT1/6545180 i ncl udi ng nouse, rat, hanster, etcPCEEARIGEbBS Y
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from a rimary cell or froPn mew ously immortalized cell. Mreover,
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E1l pr Ottﬁufﬁbé%fed?'?oﬁﬁe‘?ﬁé'th@uEa%HPané\F atsl&eb@a tr%n@?toééf‘dtmé)fwhlch includes NLF
mast adenovi r us” gr oup the like. Particularly preferred

accor dlsﬁ‘gU?BC@Shee BF ébéhtSKDW\Vle"rﬁt 56@ I@ NB=l.t Aecording tathadnvention &e first
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carry ftuneacti'orma}herse‘.ﬁpuieatdespem;i@e lisvgree noabgde étqml:niedarﬁabrhyctrephlhc structures
applicatign as| q gression cell such as selection marker
seq’ﬁencgéjg asc"p‘i)‘? ¥ oror / accept or sites and/or reconbinase recognition

sequen al | owj, ng,,i nt on, of a tar cleic acid s ence
e o e B qes' et e 88 8eh S5k RliSwing SR gcde g ogng erer to

"t r ansfaipbagon %Eﬂ%&gebs}@adm L8l R8s ERb Nkt QblgHREIcBRMhes( 1), (10)
and (12) of the invention may be perfornmed according to 15 standard

pr oced%%rdﬁn?% {2 ’fn%nalshl.{ o4l pPeLpia: tréaltﬁerWétaP@égaay rég'mb&ﬁ*protem or

enconpass sui table selection, isolation and expansion steps, if
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s0 that its expression can be c[etermzned by Western-blotting.

In the cell of the invention the heterologous regulator protein or the functional
variant thereof is preferably under control of a stabile homologous or heterologous
promoter. Suitable promoters are constitutive cellular promoter or variants thereof

20 such as the human translocation elongation factor 2 promoter. A particular variant
of the human translocation elongation factor 2 promoter utilized within the
invention has the sequence shown in SEQ ID NO:12. The sequence shown
represents a “short” version of the promoter which is located on human
chromosome 19:3,935,325-3,936,638 (human genome assembly May 2004) and

25 provides for a stable medium [evel expression. For a stronger expression a “longer”
version of the promoter located on ¢hrl9:3,935,349-3,938,957 (human genome
assembly May 2004) may be used.

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
30 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 celis

according to the invention are cells derived from a duck retina-derived or somite-
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Further, in the method of embodiment (1) the one or more target proteins include
antibodies, recombinant proteins such as erythropoetin, alpha-1-antitrypsin, blood
clotting factors VIII and IX and interferons, viral antigens such as influenza HA and
NA, and M, HBV-S, herpes G protein and rabies G protein, peptid hormones and the
25 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

3o 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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frames ié‘ép&éé@ol ice variants 13S and 12S with or w thout the CR3
domai n 'y) and E1B 55k and 19k as 15 well as sequences

upst r eatRedfnvishion W Eééxgwﬁed $n PhEecdes iy hhearihes m@%lmhgt@amples
ki nase pronoter (nouse he adenovirus sequences are followed by the

pol yadé’H?'FBtﬁrénthVgMaT: MGt e eopEirped tailippk Eke iMvaftiime ki nase gene,
serving as a replacenent for the ELB pol yadenyl ati on signal. Elenents
wer®@ obtained fromthe respective organisns or from donor plasm ds by
PCR and cl oned 20 using conventional reconbi nant DNA techni ques and
verifi &:X&Ippi%ﬁuenci ng. Two days after transfection cells were
trypsinized and transferred to a 10 cmdi sh. Two weeks | ater foci of
smal |  dg&ansplei 1:hDavéiophmanicifcine/@itloE HEORliati o and clearly
di stingui shabl e borders were forned (Figure 1C) in transfected but
not i n Tieckelt tinatveas delélopelrivomt Aemikitire bf aekid éatim doetd! dghvein by immortali-
i ndependent f oci re.is h 25 and i,n_us cl oni ng
oy + nadegopcnthiadirovins ® BB benesy B?niff”%z;t%#ﬁcgpate ang
expanded via 12 wel | | at 6.well plate to T25 fl asks ; e
Fod o dhEip i i et YBs doBRNCEPITS e v ebRT PR oS Pk IE BEPaPE oaiggtus
ext endegdr hr@htastatdrienceld Swas diREEQeMeQlith %éstdrgnghacwoﬁsbg?e%lsed by
additional clones becane visible in transfection 30 T11l some of ch
may or iagpiationt Mot reerbdEsiienguiiere spipettal redturpsal SUEdrer megiym based on
g'r gggféoséﬂggglgﬁli% Hacdindlf 20116181 RPNt REJes LERsEHOVER FhaRiga), 20
ng/ml hEGF (Invitrogen), 1x N2 supplement (Invitrogen) and 8 pg/ml heparin

30 (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



DVEM F12, 10% DVSO, 25% serum 8 weeks post transfection. At this tine
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2: Establishnment o C5T11pur o one#8 Protein production in
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expressing gfp fromthe human CW pronoter was used to deterni ne
t ransi €S SERYNECES anrepiagernent forhdenFiBalyadenydaieon pidnad. Blragmedvere

o SCHFSEE%6% B NI A SR04 19 PR I g onec
sel &ct iwmgrapkeenijenasreamxpbiosst AMNA detonisiueeranc arsfiedchedequencing. Two
Nt 8l N2 4085 3R LA & SONIHES) BnbAPhASERAE #1450 ERPHIR! Two
weeks later foci of small cells with a high nucleus/Cytoplasma ratio and clearly
distinguishable borders were formed (Figure 1C) in transfected but not in mock
treated cells. From the 11" transfection eight independent foci were isolated with

25 and trypsin using cloning cylinders {Corning, 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
30 T11 some of which may originate from remaining cells of already isolated primary

ciones.

Clones T1la.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



foll owed by the bovine growth hornone Pol yA signal and the respective
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10 were anal ysed for aat expression. Mre specifically, cells were
seeded Tatre@xmodticaftes tiamsia-tios d:loptaé‘tiés 1 @eulTIﬂtmﬁewemttaaaﬁerred to serum-

XSS BT P O EAALA, b A B RN e o

pr oﬁucttraathyembcn@sl@@rmhfaewgta& tﬁ,ndemaﬁugh@@@ranlﬁntetrurfrumhefxchanged by
devel opnent, npl e 3: Shi ét of Céi%STll and NC5T11lpuro#8 to

pr oductqe@ﬁr'mt@m ek ExYIFEEsTOR EnaP9RyIgtion SSRUREH ik everR it granth after
The gr Qpksreadieh eRIPatN Wédlaaew NeBility RHOGR Wit APRBHESIBIMAG time of

nbre(;T was approximately two tines reduced conpared tO serum

cont ai f§Onfbdi um 20 Therefore, Xcell VPRO (JRH Biosciences) was
tested as an alternative. Adaptation was done by direct seeding of

4. 5x106Nbenltheicells werEXCHRserv@ROack ta TREM/Fagkwithf 3%r FRSvdeds3 aebhth in

9L D AEPER R B Pt SR BV Bl I SRR g o 4
el 18/ ML 80 i 25 pon N v one Shaes tnbes (TOD. S tzeriandy o !
\(/:\Aeth arftP& e pre('S%/"g? Fﬂ"ﬁ%’g@ﬁtg?gﬁ"}l I and a speed of

160 rpm Af[er repe te}%j passaes Tbatch assays were performed o

det er mRERR : HERL OF Mg g PUSP EMNGF ccunul ati on duri ng
exponenti al, and stat i onary growt h phases. The foll ow ng observations

ver e madetein) prasuqionl furto celholiedl denengs O o®fficiany Wanefeckias and selection
mei it ai feth AROVEh e Wtability of commonly used selection markers G418, puromycin,

hygromycin, blasticidin, MTX, histidinol for NC5T11 was unknown. In a first

evaluation step different commercially available transfection reagents
Lipofectamine (Invitrogene), Fugene (Roche, Germany), Polyfect (Qiagen) and
Effectene were tested following the manufacturers protocols. The plasmid pEGFP-

25 N1 (Clonetech, USA) expressing gfp from the human CMV promoter 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
3o human alpha-l-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



30 until day 18. Maximal cell density did not exceed 1x106. Product
accunul at wéh20euvfdssued during stationary phase (Fig. 5).PUWEREE/068234
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4. Construction of the fusion protein plX-RARA and integration
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to conmeEujupateh fragnents via PCR using priners 3 and 4. The fusion
gene was cloned into vector pEFpronmhyg resulting in pEFpl XRARA. This
vect or Tooigcdatesindhdadbalinesll elomegatl @O0 icaltt af tRepdondtpeio] vhaat sshdad in a 15

NG 2) TS AL St SRR BT TP Coth VA N, 6T GY TP et g and

EF2geneordde #qatgjr]al gsbartty greemmelydeli2for! fadastedsioh0 Mdle §1:béc$ﬁcally, cells
intron, was renoved 7b guta genesis. In the vector, pEFprom

yg,
EF2 sedti@ifceeeded af | efistiRelavelilatest £elbtiusnbey ead (aqteqzapr@g@aﬂ was
for o] [ [
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This c ts pl X- RARA expression in all hygronycin
rest’ st%“@% ?F dg%@%ﬁ “for wt pl X was anplified using priners
ete‘ 'EGA i
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cl ones NC5T11 and NC5T1lpuro#8 were prepared for transfection in
6- wel | was approximately two times reduced compared to serum containing medium.

20 Therefore, Xcell VPRO (JRH Biosciences) was tested as an alternative. Adaptation
was done by direct seeding of 4.5x10° cells in 5 m| EXCELL VPRO in a T25 flask.
After 2 weeks cell growth reinitiated and a weekly split ratio of 1:3 was established.
As a next step both clones were adapted to growth in the presence of shear stress.
Cells were seeded in 12 ml of EXCELL VPRO at 6x10* cells/ml in 50 ml

2s  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 baich 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%

30 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.



pl ates by seeding 1.3x106 cells/well in DVMEM F12, 5% FCS. Plasm d F67
30 (pEFpl XeARMyomets pl asm d F76 (pEFpl X) were |ineari sedom/tio06/065234
restriction enzyne Asp?OO (Roche) andn ransfected after ethanol
Eﬁlﬁglngl =Xample A tein %ﬁ ﬁ@gﬁ\xaegd %éegr&jﬁlor? vectors for
2007/ OSBI&J:WRER;&DM @_234 18 roomterrperature 18 pl Effectene

wer e added and |1 posone formation allowed for 10 mn at room

t enper agedi@ancEBe fér afnReiriuen PIX Xah@s r@tﬂﬂﬁé’ é@?d 1 réﬁe;ﬁ&ﬂ' ta1hAaV PRNAR) ORere
cells seeded to 800/c confluency in 6-well plates on the previous

day. Hi %atrr%WeE‘FRoﬁOm factﬂn@f«rwswé@ecénamﬂ rEEMaANt 8erepis HNAe|respectively
t ransf ecdihy gg) REGFP-N1 5 (d ontech, Palo Alto, CA 94303-4230, USA).
One day after transfection medi um was exchanged to DVEM F12 with 10%
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allowed to connect both fragments via PCR using primers 3 and 4. The fusion gene
was cloned into vector pEFpromhyg resulting in pEFpIXRARA. This vector contains
the human elongation factor 2 promoter located on chr19:3,935,325-3,936,638
(human genome assembly May 2004; SEQ ID NO:12). It contains upstream

15 elements and the first intron of the EF2gene. The natural start codon of EFZ,
located 5°to the first intron, was removed by mutagenesis. In the vector,
pEFpromhyg, the EF2 sequence is followed by the unique restriction site (Afel)
used for insertion of pIX-RARA. An internal ribosome binding site following the AF1
site allows expression of the hygromycin resistance gene as a second open reading

2o frame in a joined RNA with pIX-RARA. This configuration supports pIX-RARA
expression in all hygromycin resistant cells.

The gene for wt pIX was amplified using primers AACCAGCGCTACCATGAGCACCA-

ACTCGT (SEQ ID NO:10) and ACCGAGCGCTTGTTTTAAACCGCATTGG (SEQ ID

NO:11) and integrated into the Afe site of pEFpromhyg instead of pIX-RARA to yield
25 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
3o (pEFpPIXRARA) 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



cl ones were isolated using clone cylinders (Corning) For clones
resul t i ngWO a7A85td ansfection of F76 a different strat ayyr/BE806/068234
applied. Clone pools were treated witBtrypsin, transferred to a 50
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# 34-45, Clones transfected with pEF2PI X were naned NC5T11
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Fig. 6. I'ones show ng a positive signal were
i N ExCeid/nvPRQ@/nH5 (RE&TTAppatdH8) vimgrdoneirbywas r addede Edileionf redinhO6nar

cul tur B (v arird o Pef FooeolfiRtys 1P, Pedhe SirnaRtdnp ddble in

(TPP, Swddhz edfl @Hil@)wétlsa@l@ﬁé“ ﬂ@oldeﬂ&alréyu@fat@d(1\QFthCch}pﬁyfrm amd féré&tdn was
VPRO with a tot vol une of 12 ndsbectedtorotatlonwl

raditus GNtNYER ot"%‘P gﬁ%’@dwﬁ?k%éé'c’f‘ﬁrﬁo 8YFES tegked HVZEXWPES‘S’G o Fixrara
( NCST1pppa#eRl, HRE6R0N %&nﬁ%as%@e&m%ﬂﬁrﬁ%@iaﬁ@@ %@Fé@na] with

NC5T11PI XC wer e chosen or there highest viabil undér shear
st r ess.pringfried and 4 in most of the clone pools. To lsolate mdlwdual cell clones 10000

and 1000 cells of the clone pool were seeded into 15 cm dishes. After 4 weeks
clones were isolated using clone cylinders (Corning) For clones resulting from
15 transfection of F76 a different strategy was applied. Clone pools were treated with
trypsin, transferred to a 50 mi shaker tube in EXCELL VPRO containing 75 pg/mi
hygromycin and after 2 weeks of suspension culture 2000 viable cells were mixed
with 12 ml clone matrix {(Genetix,UK), seeded into a six-well plate (Greiner)(2
ml/well}) and subjected aoutomated colony picking (clonepixFL, Genetics, UK).
20 Clones originating from NC5T1lpuro#8 were given numbers #10-21. Clones
originating from NC5T11 were given # 34-45. Clones transfected with pEF2PIX
were named NC5T11PIXA- NC5T11PIXE. Clones were tested for the presence of the
respective vector by PCR. An initial test using primers 1 and 2 is provided in Fig. 6.
All clones showing a positive signal were shifted to growth in ExCell VPRO.
25 Readaptation was done by direct seeding of 4.5x10° cells in 5 m! 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/m! in EXCELL VPRO with a total volume of 12 ml and subjected to rotation
with a radius of 1 c¢cm and a speed of 160 rpm. Clones #10, #12, #14
30 (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
35 genes were introduced and have been maintained in the absence of selection for
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retinoic receptor aipha a transcription factor activated by RA. RA has a profound

effect on PML (promyelocytic leukaemia ) reverting the transformed phenotype by
growth arrest.

15 As shown in Fig. 8 RA treatment at a concentration of 6 pg/ml did not have any
effect on growth of either NC5T11 or the alpha-1-antitrypsin expressing clone
NC5T11puro#8. However, growth of clones #14 (NC5T11puro#8pIXRARA) and #34
(NC5T11pIXRARA) were arrested by treatment with 6 pg/mi for 5 days in adherent
culture in DMEM/F12 with 5% FCS.

20 Example 7: PIXRARA prevents inhibition of virus replication by interferon
NC5 T11 and NC5T11#34 cells were seeded into 6 well plates at 8.0x10° cells/well
in DMEM/F12 5% FCS. After 12 h interferon beta (rebif 44 of Serono) was added to
wells at a concentration of 1 and 8 IU/ml. After 30 min interferon treated cells and
control cells of both NC5 T11 and NC5T11#34 were infected with
25  Encephalomyocarditis virus (EMCV) at a multiplicity of infection (MOI) 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
30 for 30 minutes with cleared lysates diluted 10 to 2x10°® 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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without DNA, positive control by a parallel reaction with plasmid 76F. The expected
PCR product in Fig. 11 (left panel) demonstrates stable insertion of the pIX
transgene into the CR cells, now termed "CRpIX".

Expression of the PIX protein was confirmed by Western blotting: 6x10° cells were
25 disrupted by boiling in (20 mM Tris pH 7.4, 300 mM NaCl, 1% Na-desoxycholat, 1%

Triton® X-100, 0.1% SDS) and protein was separated by gel 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
30 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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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).

30  Example 10: Generation of duck somite cells expressing pIX

The cell line CS is derived from embryonal somites, also described in patent
application W005042728. 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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20 To our knowledge, no PIX-positive cell has ever been tested against viruses other
than cognate adenovirus.

Example 12: PIX effect on MVA replication in CR cells

The positive effect of the PIX protein was also quantified on CR cells. Contrary to
CS cells, the CR cells are adapted to suspension. Suspension cultures are preferred

25 for many industrial applications. We therefore determined the PIX effect in such a
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.
30 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/m!],
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f ol Isowethaby4 EGpFradiment ebatdforg ispdesoid dfvenstaparetbp Fdsion bhehis fragment to
expressed fusion einwill ben PlX-GFP in this text.

and CRLBEI9Se B EEFR, o RaE oI REGSErR. SRpnee) Witheera | f50aVsyg ngland
genet i cazala@sylgehéia&@a)a feBntinbadlfesiBhXgdAP o PRX F8bRBd IWEGFPPUIhat fei%ing
of different Pl X-GFP expression were observed within 2 weeks: one )
popul atAlasmithwagsianeyd BPGRP sther exessedfesion mrpieicrpll be fganed PIX-GFP in
cyt opl gﬁ[gt e other population had a nore uniform expression of

Pl X- GF the cytoplasm and nore diffuse accunul ati on of 25 GFP

signal ¢ 2,4 66k OPely %é@'trér?sf&&%d“%&k‘f%@#ﬁ‘ %Wci G358 vﬁ{?f’t@elpg/mL

nucl' ei a@ppeared as a dark region suggesting thalt nho or very
chi mer igengtiatre{Invétrbgen) tfhie stalle RIX-GRBprgsensiahi Vevee yapplamnsoof dofdrent

b e QPR PP B e L S B I8 Bt PReB UGS bpal ustally 2 to

5 bright spots of PIX-GFP in the cytoplasm, the other population had a more

uniform expression of PIX-GFP in the cytoplasm and more diffuse accumulation of

25 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
30 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



30 reading frane by applying the search al gorithm Net NES ( Cour et
al ., Prot¥@Or0@EF4sles. Sel. 17, 527-536 (2004)) to the PCX/EPIGHG3234
sequence. The NES identified by this Brogramis

313- T, ed:
AGLDSL THEL LSRG | TGS T8) DoF are el bane 1% Pretsf CppRiee ng nygiser
2007/ 05@16?51&@66:‘1!3@2&@&/&:@&&3&} 125 notbesudesarised)iakhddiserabere thersRiK ded we
in the PI X Er@ Cﬁ Y fa nucl ear | acal] Satbp sequence &Nb h
has not“¥H&8 EEtr iH& ‘Pns'@ﬂ% ¥ ePERNPE £ U7 N 8%1rﬁ1’8%" ¥tne
such a dlgmdlia Uhoverexanl ettp Ysdurde bk, @ 10aHi4 RAupE) W SHetaibiebBEline. pD.
Col unmbi a University at
htt g: / ITHebbpropiaRenie b euTREBANS YL GFRNH @@rrddcﬁ%@abltnéréfé}e iDddisistent with
cytoplasm c localisation of PIX-GFP in our duck cells therefore is
consi stIBRPNERY BR@UYRGINEF PDSequence of PIX. Exanple 14: PI X GFP
fusion vari ants The surprl Si ng nucl ear exclusion of PIX G-P was

e P i anteusi on constructs. A Pl X- GFP-NLS
expressi on pI asm d was der| ved fromthe above 1. 0described p9G-P
const r Udte byririsieg triuskeat exgusinet ¢fcPB{ |(“§c§’nmalse|@wea@@at1eﬂ8mtandddima6al PIX-

r 26@@5@%@% SILCENS o i T B AR 58 e
ARG YO Eﬁ@@ﬁ&ﬁﬁl@ﬁé@ﬂﬁtle o6y [IB3\end9) 86.
&Ig 20) CFL\Eﬁ?s" Iﬂ?&bwlér%t Jeie %P%Qnu%li gtTﬁcg@ﬁ drgestele QPFﬁ'g"B@QEbImM

and NOtM C@'Eﬂf (_!Jr’@i%i%'él égol'irﬁﬁ € ?é‘&n%ﬁﬁp@aﬁ:@% ﬁbfylﬁﬂﬁzp Transl ated, the
i nsertion ad NLS

5'-GATGTACAAAGATCCGAAGAAGAACCGCAAAGGTTAACGCGGCCGCAC-3' (SEQ 1D
NO:19)

15 3'-CTACATGTTTCTAGGCTTCTTCTTGGCGTTTCCAATTGCGCCGGCGTG-5' (SEQ  ID
NO:20)

This double stranded oligonucleotide was digested with BsrG I and Not I and
inserted into the same sites of p9GFP. Translated, the insertion adds a NLS
sequence {PKKNRK; SEQ ID NO:21) to the PIX-GFP fusion protein that resembles

20 the simian virus 40 NLS. A new Hpa I site introduced with this insert serves as
diagnostic marker to confirm successful cloning. The resulting plasmid is called p9
GFP NLS, the expressed protein PIX-GFP-NLS and the open reading frame coding
for the protein PIX-GFP-NLS are shown in SEQ ID NOs:23 and 22, respectively.

A GFP-tagged PIX-RARA fusion protein was generated via PCR amplification of a
25 fragment containing PIX-RARA with primers EBR 44A (5'-
GGATCCTTCCTCCTCGGGCGGGTGT-37; 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
30 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



sequence (PKKNRK; SEQ ID NO 21) to the PIX-G-P fusion protein that
resenbl eswR@00HEB43I6m an virus 40 NLS. A new Hpa | site POTEFRIWNCHEB234
wth this insert serves as di agnosti c2émar ker to confirm successf ul
clonin s called p9 G-P NLS, the expressed

pr ot ei %rﬁgﬁﬁﬁfﬁ@f 8%@% reading franme coding for the protein
Pl X- GFR:, S [ Ilzlgg NGs: 23 and 22, respectively. A

GFP-taE ei n was generat ed via PCR

arrpl | fication of a. ZE rrent c%bt%ﬂnkﬁg%{ﬁ@?gws%g Sré ”\EES%ABA'A&& “like
AACCAG@@@' mééﬁ'@@feﬁ douﬁlfé?sltﬁri@&ﬁ)\lﬂénﬁ Hed [ &l pé6em pdEFviral
Pl X RARA NEO as tenpl ate. nplicon of p was treated wt

h
pol ynudFBEEALRN. k‘i"’ﬁaﬁé taﬁd”unﬁ%rﬂs eaTl—fﬁt%lsp@émt@z efdNBke eewh type 1 interferon
| i near icagdoMdullo FeeR).! nﬁaQu?@du@' WZeﬁ'SE“(Qbo%bﬁ%‘ﬁéﬁ@?dfﬂﬁqéo%ﬂes%)éﬁﬁ%ra[

fromNew Engl and Bi ol abs). The fesulting plasmi'd is called
RARA, tsh@teexm)rtélgségstppatie.TrlnePeﬁfegFrefRAmferqumductaon via an art|f|C|al double

2007 RTSREE N PORREE 5y 01T Q1R S5 b S

cel I ul Burprisinggy rtbep@lhmd/i(ﬁ{p'lmﬂsﬁls( U&blayledkeer\,ecam @olB)L: pdIkRE Fensitivity

d d k tt f
oo ad A Tl (B e ingRr e iy BRat (Ufeltentet, Rlgmwositve Cs
type | denteebgsided PdsQé@EﬁH'&UIoWeraionceﬁﬁbeﬁs4ﬁ§n parent &4 2@@5119’19 17).

Interferon nediates an antiviral state in the host cell. The effect

of i nt dicf e KNPYIRGE, ncannediondpetweaes BIX a&@wﬂt@r@rpam@\werpmawbed

:poly | ycytidylic acid, Sigma) was exam ned.
Sur pri SIIFEEFQZIU)LIL&RZ!SQ RQCRpI X cell's displ ayed very little poly I:poly

C SenSiiovbly IR UARLBRCESHaE A, LS dndSRODLC kO CRIEUE B the

Unexpect ed -positive respomnded faster
conxsent(l“:htaedasre’sbandepxﬂirtendad:bl@Ssm:erhdiex:i (Fm;g sutﬁt:)gatﬁdaeﬁmr kil ERige|ls.alt is

cur 1 on KM ARRE BVATHARER. SUBHST o1 v o ¥ et CTr Thm S0 Gt FORIPBSG; i

CS cel Igotdias thR afbliste aRd mﬂfa:_efek@nci@sp@hé@ Ti@@l@ﬁﬂ@de@ftmhd@uidlﬁ c inductor
stranded RNA surrogate better than CR cells. It is known that

i nducen MV meEBROSAE akhESPRGEPGallsLhgrefere sermipgdd Fid- 119 ﬁlﬁ%%%ﬁ%hat
that alphgxi ﬁ’ltflvi@\/cthﬁecéllg Q[ freF OBk 650 G@%ly hsol§f EestarPfumptatidd F&:‘rﬁfroq: This

i nductor on P and CSp9G-P ‘cell s therefore determ ned
Fi gro 18)b§ag~§fetmrs is hansamm Wftbctl”@d fags| that @ﬂuVAeboﬂwewurce@rﬁr;fbirgterfepeﬂ yith

C than tHa'd IE'I:at Hngf)éq mmun Pés%onse and connects with our unexpected observation
that PIX from a human adenovirus in avian cells cooperates with antiviral proteins

of a highly attenuated pox virus to increase yields of the latter virus.

Sequence Listing —Free Text

25 SEQ ID NO Description
1,2 adenoviral pIX protein
3,4 fusion protein pIX-RARA;
5 Ad5 E1A+ E1B
6-11 primer
30 12 “short” human translation elongation factor 2 promoter

13- 16 primer



20 observation is consistent wth the fact that MVA both i nduces and
i nterfer e¥O0eTOs#F1Ie cel l ul ar i nnate i Mmune response andPCORPR@NH632B4 h
our unexpected observation that PI X f3’om a human adenovirus in avian
cells ceopgpat es with anti \N”%%I proteins of a highly attenuated pox

virus to increase yields of e latter virus. Sequence Listing -Free

pr ot oi 11 RRaRA, sads E1APEREE TG st By M

transl?ti]‘is'on el ongation,factor 2 pronoter 13 - 16prinmer WO
2007/ 0 16PCT/ EP2006 234 27 17 - 18NES 19 - 20synthetic

gl ;go?ti?s_g%l%?s encodi ng '}-‘b&o%lp'\,'% ei%zpli(-élgﬁ—%liém protein pl X- GFP- NLS

5 24-25 primer



28 CLAIM5S 1. A nethod for preparing a non-adenoviral target virus or
one or nore target 5proteins which are not related to Adenovirus,

whi ch nethod conprises (a) culturing an expression cell being
obt ai nabl e by infecting or transfecting a host cell, having stably
integrated into its genonme a gene codi é for a Adenovirus PI X or a
functional variant thereof as a heterol ogous regul ator protein and
stably eXpE&d8IBg said regulator 10 protein or the functional

variant thereof, with a non-adenoviral target virus, or with a vector
carrying nucleic aci d sequences encodi ng said virus, or with a vector
carrying nucl ei c acid sequences encoding one or nore target proteins
which are not related to Adenovirus, and 15(b)isolating the

non- adenaovi r alA nwt@m fori prepavingtaheot-adgrovipaldhegen (suswit @le ar monotarget
related to Aden V|rus | ai.m 1 rei i) the
heterglogous regu }néha?%?%tﬁﬁ§ gé? PP%%%%PﬁWF§6He§H%i%?naﬁﬁﬁﬁI
growt h, and erm)ancemtmhmg)rmdum;:wsshqn otell hiseingl| bbiainlbie Myodmﬂétﬂi@g] or
of a virus not contaihi.ng. sai d reqgul.ator. protejn, and in

D oduct | on of a br SN e ok P BN R e e gpnome o
functional variant gbhélbedfn;g fapd Ader{ovirhistHIE d‘erﬁmomabl V@rﬁaﬂnﬁle@éoﬂal@ei
het er ol ogous regul rotein is a 25fu5|on pr tein, preferal I ?
fuston protei n comperarhigots TEUBE LA R Sod Qo FRbEmsIL Ator

Adenqui rus Pl X regyr aﬁem 54 (ﬂh@liﬂnaﬁoﬂﬁf vafidnhehetdobetofe aaliﬁnaéddrﬁa&&hl
one second domai n that nodul ates %ands t he act|V| y or

subcel | ul ar di st ri BREEONVIGESt RE PO pfRIYIRR I FYF %("i‘cilﬁs)%eéiu&na?s

| east one second d@ﬁab@mlgn s@id)v@ﬁ@v%rc&ﬂﬂﬁl sesedopl @bﬁymg)rnwekl deid
acting as a transcription nodul ator, preferabl%lﬁ said transcription
rmmnmorlsatrm%%W%ﬁ%WW %%ﬁm%amm%a get protemns which are not

related to Adenovirus, and
15 (b) isolating the non-adenoviral target virus or the target protein(s)

which are not related to Adenovirus.

2. The method of claim 1, wherein
(i) the heterclogous regulator protein modulates transcription and/or
20 cell growth, and enhances the productivity of the cell in the

production of a virus not containing said regulator protein and in
the production of a protein differing from said regulator protein or
the functional variant thereof; and or
(ii) the functional variant of the heterologous regulator protein is a
25 fusion protein, preferably said fusion protein comprising at least
one first domain comprising 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 pl¥X; and/or
30 (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



retinoic acid receptor alpha, is a marker protein, preferably said

29 marker protein is a fluorescence nmarker including GFP, DsRed and
its variants or is an enzyne including LacZ, or is a transit peptide
including a NLS; and/or (iv) said first and second donmains in (ii)

and (iii) above being directly or 5via2d peptide Iinker covalently
attached to each other; and/or (v) the heterol ogous regulator protein
or the functional vawikentprotein éok fluoresganes seearken inplading CFPeDsReddand
t he expression cel l;d .20 anpuat , of I . .
protein, preferabl 3} at an tgrmuntmg ng%mleggélﬁld%’bé)g’é%’ggﬁg %t}?éeﬁm peptide
protein; and/or 10(@wélpdiee adiléy; eindgous regul ator protein or the
functional varjant f.l o} .abi

or heterol ogodisv?pr i) Eei?é)t aﬁ{rcg"r3 %érbgﬁgi/&ggg i llﬁlr@laoaﬁgﬁglﬁsabg%g%%g% ?%?#@eor
cel | ubar pronot er, vimsipeptidtdmdisl govaeatlhatmanh¢d emshacattieonand/or

el ongati on facg,or roppter. 15 3 The nethod of. cl.aim 2 .wherein the
het er ol ogous ﬁ@gul g?grheﬁ?rg % 'OHS(Ii }astor[ RIéOtﬁlélero'nrO\%l § a%mg?%alﬁlﬂé%F ég?ﬂ?Of
is a protein havings eheresegfiancles bhowell amEGHE ¢pEsidn cetl in an( ampuhs of
a fusion protein between Pl X and .Retinoic. aci d.receptor al pha
preferably is a f u?itt@%asﬁrlo%'{ e ﬁe&gﬁﬁl—gpfﬁgn% @ﬁffgﬁ%@y g%%a@ﬁuggef ppleast
20NO 4; or (iii) i d0apgus @biupgopweitsinbehdpen Pl X, and GFP and
containing an NLS sequence referaply is a fusion_protein having the
sequgﬂce shomﬂ“}_ n lf'ieberﬁ&@%? r&guﬁ‘tgr protein or (d?‘?/)ﬁ?‘il%tm&l JérigRt thereof
protein between Pl Xs aitdieScBnaiol betvwaapilfh¥nadsdals @bhstralogdudlipPomoter,
sequence. 4. The net ho q; any . one of clainms 1 to 3, mﬂe{ein (i)the
host and expressi oR EEFPlY sSBd \RIPFEFGLLS acePISHIHEN G FeHY AraRirRgh most

cells and avi an celgréferahl@h€hmiign AR dadionC@bhgadbriRt & 2bkymbeera
human cell, a rodent cell including nouse, rat, hanster cell, etc.,

nost preferably is a human brain derived cell including human foetal
brai nsceld s sugh msiHResRIaRED! AherdAdht IRt@bldgblL8 reghlafor Frot@use NSO

or Sp2/0 cell, a BHK or CHO cefll, and the | , .

i) is the Adenovirus PIX, preferably is a protein having the sequence
shown in SEQ ID NO:2; or

(ii) is a fusion protein between PIX and Retinoic acid receptor alpha,
preferably is a fusion protein having the sequence shown in SEQ ID

20 NO:4; or

(iiif is a fusion protein between PIX, and GFP and containing an NLS
sequence, preferably is a fusion protein having the sequence shown
in SEQ ID NO:23; or

{iv) is a fusion protein between PIX and GFP or between PIX and an

25 isolated NLS sequence.
4. The method of any one of claims 1 to 3, wherein
(i) the host and expression cell is a vertebrate cell including

mammalian cells and avian cells, wherein the mammalian cell
30 preferably is a human cell, a rodent cell including mouse, rat,
hamster cell, etc., most preferably is a human brain derived cell
including human foetal brain cells such as foetal neurons and foetal
glia cells, a mouse NSO or Sp2/0 cell, a BHK or CHO cell, and the



30 avian cell preferably is a duck, chicken quail or goose cell, nost
preferably is a duck retina derived cell or a duck somte derived
cell; and/or the host and expression cell is derived
froma prinmary cell or a 5previously imortalized cell; and/or
(iii)the host and expression cell carrP®s further immortalizing
(viral) genes including an El protein of an adenovirus, preferably of
mast adenovi rus gr o@yla@ c9lherrsieraplyt ispa efunia bihjckdre quell| orc gpeseeselt, hmost

adenovi rus Bl A andioteEl 5y 98 A6 ARk HSFRA! 21N Pau B dbite R rfdetcen;

the cell further carrying ?unctlonal sequences such as seﬁ%ctlon
mar ker sequences, $pidi/ee donor/acceptor sites and/or reconbinase

recogni ti on seguen ow I at | o) a t _nucl ej i
sequgnce to bgﬂexpgggéggﬁi%ﬁ@%ﬁhg%gﬁﬁl%Eﬂgéf%gaﬁ§tﬁgglo thghgﬁgﬁ%§r51
claimd 1 to 4, whempeevic@dlytienodalped aelly apdyer sel ected fromwi Il d type

mut at ed or . de'(i?i@/Ed tMe Mt &r?c!l dexa 5 stic?rg el gértrl%gu { derv &&%qrtﬁlazﬁf% ?v%ral)
strains, viral vect'ofs carrying* heterol ogous gene(s); viral vVectors
such as | entivirus gepex\vinchisling chudE hgpteiawpbdxarvi adesiogiroh, geeferably of

Mbdi fi ed Vacci ni a 20Ankara. .a fow pox,._ or .canar.ypox Vi.r and an
adeno associ at ed viTiRAReIRyTls SRR E B 5o MON RO ELEBR hg <5l Gefdes, e
sel ected from anti bhddhesrus 8dandmdyantE B géed 8sowtdh SEXD ID NO:5; and/or
erythropoi etin,, alpha- l-antitrypsin | ood cl.otting factors VIII. and
T B P o or t Bvbas e ooy Alchbr MR D TuRCated boqihehS TR a¥hacleih
HBV- S, herpes G pr ef®ider asguéaddsgsplice donor/acceptor sites and/or recombinase
recognition sequences allowing integration of a target nucleic acid

sequence to be expressed in the cell.

15 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

20 Ankara, a fowlpox, or canarypox virus, and an adeno associated
virus (aav);
(ii) the one or more target proteins are selected from antibodies,

recombinant proteins such as erythropoietin, alpha-1-antitrypsin,
blood clotting factors VIII and IX and interferons, viral antigens
25 such as influenza HA and NA, HBV-S, herpes G protein and rabies

G protein, and peptid hormones.

6. The method of any one of claims 1 to 5, wherein the host and expression

cell is derived from a human brain, preferably from human foetal brain,

30 and most preferably is a NC5T11 cell, 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



G protein, and peptid hornones. 6. The nethod of any one of clains 1

to 5, wherein the host and expression cell is derived froma human
brain, preferably from human foetal brain, 30 and nost preferably is
a NC5T11 cell, and said cell carries a_nucleic acid sequence encodi ng

Adenovirus Pl X or a functional variant 3thereof as a het er ol ogous

regul ator protein preferably said heterol ogous regulator 31 protein

i s encoded by F&O’Fﬂlélléieécﬁ@%bﬁﬁmdﬁlﬁw pvRdn SEQIBQVPDL . NER 1By NO:3
SEQ I D NO 22. f.sdHgpeded of claim6 wherein the host cell is a
NC5T11#34 cell and the 5Sexpression cell is derived fromthe NC5T11#34
cell, said NC5T11#34 cell being deposited with the DSMZ under

accessi ony nu - DM 8O ih4m 8 wgg;gjanﬁ;ehggstoéeuaﬁya %Tﬁfl #%%:t}egﬁfaa.‘%? ;t’l%

5, wherein the host and expression I'S an avl an

i s deived frowpdession etll na derivdd dkors ghie tNCST D #ifd celhi shid N CSThI#3desell
a nucl ei c aci 09 deaqul ) j

vari ant there%élgéagﬁfﬁsg‘fegp%ﬁg&ggs re%%r{zi{egricgﬁlf%é%og{ ﬁ,arr{)blrégfct%aérhgb yczsgﬁd
het er ol ogous regul ator protein is encoded by a nucleic acid shown in

SEQ I D 1, I 3.0r SEQ 1.D.NOQ 22. 9, The t hod, of .claim8
whey e n (e’ hadte Sty 3 fhydng JUbELER 'S Snfitn T8 198 FpaceBiticfon
cell is derivedllfisam 4dien CRIPb¢¢f¢rhbHt 1shderbeldl fromad ub kR tRlaXof ddak Somlie,
cell .heing depgsite i,th the DSMZ .under accession nunb DSM
necole 90" TRt i e o AR e B p AR R o R A s X o
target virus dandgbnaechriantatheresfeah hétatrategdud eeghlatoli wriotdhaplasferably
expresses Adenov'ﬁgf REX or a Hugctional.variaat #hereof as a .
het er ol ogous rsélﬂjt SFPIoBPYP SFFART RUNER PSTCRAEL PE P BHClFRAS IR  In
W th a non- adgRYyIDafOi1a8FD ININOS af SROUD MOvERt or carrying nucleic
aci d sequences encoding said virus. 25 11. The expression cell of
claim 10 which is a cell as defined in clains 6 to 9. 12. A nethod

for piepay.i ng THiemeMIEE5tIaIM @ Whdbirctia) RostQellris BICRWIKCN 760D ¢elegnd

infecting or transfecting a_host cell Ilqg'as defi ned_i an one of
the expressionl cell 1s derived from the CR.PIX (17allb) cell, said CR.PIX
(17a211b) cell being deposited with the DSMZ under accession number

DSM ACC2749.

20 10. An expression cell for producing a non-adenoviral target virus as defined
in any one of claims 1 to 9, which stably expresses Adenovirus PIX or a
functional variant thereof as a heterologous regulator protein and which is
infected or transfected with a non-adenoviral target virus or with a vector

carrying nucleic acid sequences encoding said virus.

25
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
30 claims 1 to 9 or 6 to 9, respectively, with a non-adenoviral virus, or with a

vector carrying nucleic acid sequences encoding said virus.



30claims 1 to 9 or 6 to 9, respectively, with a non-adenoviral virus,
or with a vector carrying nucleic acid sequences encodi ng said virus.
32 A host cell as defined in clains 6 to 9, which stably expresses
Adenovirus PI X or a functional variant thereof as a heterol ogous
regul ator protein. A nethod for preparB®g the host cell of claim13,
whi ch conprises transfecting an appropriate starting cell with a
vector card.yi fghesi ctll egdefted iprobiigisrt 65 9 héilustdhly reaprasaesi. Admovirus
t hereof Use of he e SSion ce | ai Q0. or 11 arin

1% SR TR RV ke S b ARedhet s e REER one

non- adenOV|raI arge
first domain conprising an Adenovirus PIX regul ator proteln and at

| east on ecaond d i r|S|ng i as a
transcri gtl on%rﬁﬂﬁﬁjg’t%o?c’r RIFBTag e ?“ﬁﬁél eﬂof’% s‘ﬂB@%l Eg’l ‘@%PPH@GS
as debi ned i n tedraifentihgOrans. aphropabeotstdeinge el Neethe e adcfig bﬂﬁyfﬂ.gs is@ftl
protein of claim16. A vector conﬁr|5| t he nucle ti de sequence of
claim17. An AGEHAIRENOLIE Bibedppct % Ei §28 e or nore target

protei ns which are not rel ated to Adenovi rus, which stably expresses
AdenOV|rus Pl X or functi onal i.a thereof as a heterol ogous

r egul at ortpr oS PIHa SRR of aﬁgﬁéet]éhowtlﬁ%pm%rmg R ZOPAdfgoviral
nucl ei c aci d seéerses. encoding one or nore target proteins which are
not H%Iated t o Adenovirus.

16. A fusion protein comprising at least one first domain comprising an
Adenovirus PIX regulator protein and at least one second domain
comprising a protein or peptide acting as a transcription modulator
and/or as a signal for subcellular targeting as defined in claim 2 or 3.

15

17. A nucleotide sequence encoding the fusion protein of claim 16.
18. A vector comprising the nucleotide sequence of claim 17.

20 19. An avian expression cell for producing one or more target proteins which
are not related to Adenovirus, which stably expresses Adenovirus PIX or a
functional variant thereof as a heterologous regulator protein and which is
transfected with a vector carrying nucleic acid sequences encoding one or
more target proteins which are not related to Adenovirus.

25



