PHOTOVOLTAI C MODULE COVPRI SI NG LATER W TH CONDUCTI NG
SPOTS The invention relates to a photovoltaic (PV)

wonashizosonpri sing a plurality of cells, each eel/EP2008/054912

containing a substrate, a transparent conductor |ayer,
a photovoltaic |ayer, and a back-electrode |ayer,
whereir. the photovoltaic |ayer conprises at |east one
p-i~n or n-i-p silicon ..ayer, and. to a nethod of
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spot s cation of by-pass diodes that start
conduct| ng at a relative low voltage in one direction
anBAtkeROUND! ate in the other direction, as has been
described in US 5, 223,044 and WO 2005/101511. However

the application of by-pass diodes is expensive.
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leucosis virus (ALV-E) and endogenous avian virus (EAV) (Johnson et Heneine, 2001, J. Virol
75:3605-3612; Tsang et al., 1999, J. Virol 73:5843-5851; Weissmahr et al., 1997, J. Virol
71:3005-3012).

Both ALV-E and EAV are members of endogenous retrovirus families present in the chicken
germ line. ALV-E are expressed from ev loci, which are inheritable proviral elements. Based on
their envelope sequences, ALV-E are differentiated from ALV subgroups A to D and J which are
exogenously acquired infections. While exogenous ALVs cause several neoplastic diseases,
such as myocarditis and osteopetrosis in infected chickens, ALV-E are not known to be
pathogenic to chickens. The lack of oncogenic potential with ALV-E infections may be attributed
to the absence of both a viral oncogene and enhancer activity in the endogenous long terminal
repeat (LTR). More than 20 different ev loci have been identified in White Leghorn chickens (ev-

1 to ev-22). Ev loci designations are assigned in the order discovered and are phenotypically
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On the other hands, embryonated chicken eggs and primary chicken embryo fibroblasts
production systems are associated with several serious limitations, including:
a lengthy, cumbersome and resource-consuming manufacturing process that
requires the procurement and quality control of large quantities of eggs or CEFs for
30 each individual production campaign;
the need in many cases to use costly specific pathogen free (SPF) chicken
embryos;
the risks of insufficient supply of eggs in cases of epidemic infections in donor
chicken flocks;
35 - the inflationist costs associated with the use of bovine sera originating from BSE-
exempt countries;
the inability to use eggs for the propagation of viruses that are highly virulent and

lethal to chickens.



p-i-n or n-i-p silicon |ayer, characterized in that
said silicon layer conprises 10 to 1000 conducti ng
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i ndependently a surface of 10 to 2500 mm . This net hod

I's based on the fact chat nost RV cells consist of an

active sem -conductor |ayer having el ectrode | ayers on

both sides. At .least one of these electrode |layers is
transparent so that Ii ght may reach the active | ayer.
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Therefore, there is a need to develop anchorage-independent cell lines, free of replication
competent of retroviruses, that are non-tumorigenic and industrially compliant, which is

susceptible to infection with a wide range of viruses. This is the purpose of the instant invention.

Thus, the inventor has taken advantage of its expertise in avian biology and in avian embryonic
stem (ES) cells to undertake the development of novel stable duck cell lines that enables the
efficient replication of a large group of human and veterinarian vaccines and vaccine
candidates. By adapting a proprietary process (see WO 03/076601 and WO 05/007840), the
inventor was able to generate a series of well characterized and documented duck cell lines (i.e
the dEBx® cells) that are derived from duck ES cells, with no steps of genetic, chemical or viral

immortalization and that do not produce replication-competent retroviruses in culture.

DESCRIPTION



Vis the voltage between the two el ectrodes [V]; and
1/Rn is the nth order coefficient of the series
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part directly around a voltage V=0 is determ ned

mostly by R1, the next part alsg by R3, etc. For the
description of the essential part of the JV curve of a

PV cell the coefficients RL and R3 are sufficient. Rl
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By “diploid”, it is mean that cells of the invention have two copies (2n) of each chromosome,

usually one from the mother and one from the father.

The fact that avian EBx® cell lines of the invention are continuous and diploid (i.e genetically
stable) constitutes a remarkable and unique feature because these terms are usually
antagonist. Thus, cancer cells and/or immortalized cells obtained by chemical, physical (U.V
irradiation, X-ray or g-irradiation, ...) or genetic maodification (virus transformation, oncogenes
overexpression, ...) are continuous cells because they are able to replicate indefinitely into
culture, but they are not genetically stable because they display polyploid karyotypes. On the
other hand, primary cells such as chicken embryonic fibroblasts, MRC5, WI38 which are non-
transformed cells, are not continuous because they have a finite life-span after few generation,

but they are genetically stable (i.e diploid) cells.
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According to a preferred embodiment, the bird of the invention are selected among the birds
that does not comprises ALV-E and EAV proviral sequences in its genome. A man skilled in the
30 art is able to determine whether ALV-E and EAV sequences are present in a bird genome
(Johnson and Heneine, 2001; Weissmahr et al., 1996). Preferably the bird is selected in the
group comprising Anseriformes (i.e duck, goose, swan), turkeys, quails, Japanese quail, Guinea
fowl, Pea Fowl. Therefore, cells derived from such bird do not produce replication-competent
endogenous ALV-E and/or EAV particles. In a preferred embodiment, the bird of the present
35 invention is selected among the group comprising ducks, geese, swans, turkeys, quails and
Japanese quails, Guinea Fowls and Pea Fowls. According to a more preferred embodiment, the
bird is a duck, more preferably a Pekin or Muscovy ducks. According to a more preferred

embodiment, the bird is a Pekin duck. Therefore, the instant invention provides a process for
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par al | el IE:?S? L%%Bq_ﬁ’re-lb chlc];ens éo bt 'COI’Rth %Wentﬁgéno\m AAraT (ev) loci related

ereln current
denS| ty [tR/W](DW'qdée "’E’Hé:a@érwséhr rent density [A ng]
JL i s theLihdsghe axdPEECfrdm (nsat Ndions ide Ya Ré¢haithe 8gloSomique (Domaine

el ement ary, ,ﬁ%qlre%%d,l%l}r erésh$aﬁ9| tzzmann. constant n is
15the di ode qual 1ty factor theterrperature[K]
Therefore, cells derived from ev-0 birds do not produce replication-competent endogenous ALV-
E particles. According to a preferred embodiment, the bird is an ev-0 domestic chicken (Gallus

Gallus subspecies domesticus), preferably selected among ELL-0, DE and PE11.

20 Usually, ev-0 chickens still contain EAV proviral sequence but so far no infectious EAV isolates
have been identified. Therefore, the instant invention provides a process for obtaining
continuous diploid chicken cell lines derived from embryonic stem cells (ES) of ev-0 chicken
strains, wherein said ev-0 chicken cell lines do not produce replication-competent endogenous
retrovirus particles.

25
According to a third embodiment, the bird of the invention are selected among the birds that
comprise complete and/or incomplete ALV-E and EAV proviral sequences in its genome but that
are unable to produce replication competent ALV-E and EAV retroparticles. A man skilled in the
art is able to determine whether ALV-E and/or EAV infectious and/or non-infectious

30 retroparticles are produced from a bird cells (Johnson and Heneine, 2001; Weissmahr et al.,
1996). Preferably the bird is selected in the group comprising specific pathogen free (SPF)
chicken, preferably from Valo strain (Lohman) or Line 22 (SPAFAS).

By “replication-competent” it is meant that the endogenous retroviral particles are infectious, that
35 is to say that such retroviral particules are able to infect and to replicate in avian cells of the

invention.

The process of establishment of continuous diploid avian cell lines, named EBx®, of the

invention comprises two steps:
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the cells is shaded the JV-curve changes strongly. The

light induced current o f the shaded ceil is (al nost)

zero. The illumnated cells apply a reverse voltage

over the shaded ceil that is varied wit ft the

external voltage source. The shaded cell acts as so

of | oad®)riedptionapdiare gid exRENTieN ohfPREYUC lem %e”éﬁcrof“h@rds that do not
nodul e. cohbih ddrpteeéridegdnodd/prouray &sjuénces, tdn @ friadhertitiaddot Gusceptible to
gtelr loriglaé/rgdli"?Q%?&gétlo c%m&é‘}(recon {jg\%r%gus: %go @ !():aitrlczfgse m%?et %pﬁgfically EAV
shaded @wfdr ALY- Esmrpvmgmuméﬁﬁ@ﬁ@grmﬂt Frereghdn 8 gomelete fgalture medium

JV cur vengniy éillQﬂélkaféth mrmm@ah@h@fem ahal.h preEérfc%tofbh@eder layer and
JV curve of um nat e

The av e§U£8|8m8r3F(F vBtgr %rwgrflle?egurp n8?tlf?81%)fg ﬂﬁ %W@m? cuIIEure medium may
det er mi sreubrife advitvbm tsudhuasyasiditifhag aptnotakids J¥ giutangiae, glon essential amino

the modiig I) édruﬁpﬁm/% M h]%rcﬁbt@gtheﬂg)l Qnﬁmﬁs %rdtelrll hydrolyzate of non-
The val ues of Rn of the shaded re gbtained with

a cur vea’Fm?'Pf'W@('ﬁrVS%%‘aﬂ? é"a”ﬁ'W@"‘TWZ@rl‘?f SRAGERY - dur r ent
of the iHmmdege bginlodiling théadwek medilmBo @andb oy aRptal wifhdrawal of said

the Shaggtgrscgélél fé@dért Iapﬁ a%gangdengnQrangbépﬂg{yll daidt Eig\pe@,r and further
e val ues

fit. The avera val ues o
of R . hinipga ‘WéO%ﬁé?ﬂ@&'oeélvlantqqkhf'nqsegwqd EBFntiaygo not produce
fitti ngrepicati@didiet@nteerldbgdneds retroviablpartities, chpsbl€ oflproliferating over a

V.al u.es Igég} Eérlogrl)q tlﬁ%her!aagas%r %ecﬂ&r&llryﬁ}% Jbsgrme ol?%xog@ %/uﬁegr%wth factors,

fittin decrease o he average
f RL |sfe¢@aiavsrtané,anmh%erw the average value of R3 is
nore or |ess arbitrarily because the cal cul ated curve

frd t ed dly infl
by T e ! i S B FEUUE “bp Spe) ahle ket YiHSCERatgE EB<® ool
celines aoesde plaimipregebseiv e br talabwihdeblaeof i teclprs, REumdoe feeder layer,

no&anpdearﬁac%nslﬁumﬁéc;u@?tsuE&alsgvélp br ddphiateld The1 SeduBh@YR e weaning of the
or the JV curves as long as the value of R5 is

ch%”étérﬁ REHUM BRERR SYSIAYEY The val ues of RL and R3 of
t he i ndi vi dual cel feederdayeblseusetyrbwth fachas; act eri zi ng

the quality o f th?eehéﬁﬂerﬁ%’r&ﬁh%f&s PLOGRSS. A range

of values for proper opeérat g[ can be defined
for both parametver §TURT SOMTECOPATSEANIIVEL| ar R1>2000;
1000<R 3<50000, - nsgamt feedéradyel 0POMKRBH0000 (t hose

val ues may be Ch.a”g%%}h factors / serum / feeder layer;

growth factors /feeder layer / serum.

In a preferred embodiment, the sequence of the weaning is growth factors / feeder layer /
serum. In a preferred embodiment, the withdrawal of additives such as sodium pyruvate, non
essential amino acids (NNEA), vitamins, yeastolate are performed after the weaning of feeder
layer and before the weaning of serum. Preferably, the withdrawal of yeastolate is performed

after the withdrawal of sodium pyruvate, NNEA and vitamins.

According to a preferred embodiment, the avian embryonic stem cells according to step a) of
the invention are collected from avian embryo at oviposition, that is to say when the egg is laid.
According to Sellier et al. (2006, J. Appl. Poult. Res., 15:219-228), oviposition corresponds to
the following development stages according to Eyal-Giladi’s classification (EYAL-GILADI’s
classification: EYAL-GILADI and KOCHAN, 1976, « From cleavage to primitive streack



Table 2 shows J-V curves of an eight ceils nodule. The
first colum gives the nodul e voltage. The second and
wo biogd29w68 unns gi ve the nodul e current and t hePUDEPRQG®054912
over one cell respectively versus the nodul e vol tage
(w thout shading) . The fourth and the fifth col umms
gi ve the nodul e current and the voltage over the
shaded standard cell versus the nodul e voltage (one
cell shaded) . The sixth and the seventh col um
e ToAeARG A FATRIGTEIY NYUmE! ebie aRoR fatyobdidhe F'ﬁtét@ﬁéﬂ’eﬂe development
cehltvd drlitk 6 OrBduertil Mdpisiiet SDaveBisl89: 8hiesarpdul e vol t age
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representation of WSéog%Plf&éggoCa?eogéagg%”q%%k) 5aPe¥%rsus
the voltage of an &utjae fostistagertialMd! (numeri cal data
s5given in Table 2). Tﬁkg,sgggvmeﬁ|the JV curves of the
ei ght cell nodul e, P how ng eﬂlurrent of the nodul e
versus the vol tage 8lf' fjlhcé (nunerical data given
in Table 2), IL -sColokeroBege Kat the reverse vol tage
over a shaded c e hadangget(bha§|rgeaggg@ductl ng spots is
limted whereas th volta e over a shaded standard
cel | increases al myS9pss Yy with the nodul e vol t age
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andyakilari$ slassBA@IEROUND Vacci nes ef fectively reduce
and prevent death and di sease from many vir al

20 | %ree eltwl O!ynsrxe;%fcgeﬂaesr%%g({mcexan@i%?lceléﬂ pr\e%e asy:,]fggn ay gnﬁigk’en strain, of step
c ua) Bnébtaingair byl wissckiating exmdiryoe) &t elowrld | dgen Xe@gigositionprf Eyal-Giladi's
prbg%watgn_i cken enbryo fibroblasts isolated from
chi cken enbryos. However, vaccine production

occasionally has been conplicated by inadvertent

C OAlteRrtivay, itt@navisintdmbaydiiie Bteint ¢elisl Scoagieiatts stepaj offthey intaantien are collected

25 or]‘rc% g%%rgg b]e{o%r%@\& ﬁz!ha‘fﬁé !na%qgu‘?tgt!?ﬁg Sﬁ’coﬂﬁ’tggd tbgfore ov tosmon is the fact

vaccCl reversetranscri
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UI‘ ers Ol‘
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cells will progressively enter into differentiation to generate differentiated tissues; therefore, it is
preferred to collect avian ES not to long after the lay. A man skilled in the Art will be able to

35 define the timeframe after egg laying that allows to collect avian embryonic stem cells.

According to another embodiment, the cells of step a) are a population of embryonic stem cells
enriched in primordial germ cells (PGC). More preferably, the avian ES cells of step a) are

purified PGCs. In avian species, Primordial Germ Cells arise from the central region of the
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donor chicken flocks; - the inflationist costs

associ ated with the use of bovi sera originating
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immortalization and that do not produce
replication-conpetent retroviruses in culture.
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for obtaining continuous diploid avian cell lines,

named EBx, derived fromavian eppryonic sten1ce||s

(ES), mhereln said avian cell lines do not produce
replication-conpetent endogenous retrovirus particles.

The cell lines of the invention are "continuous"
because?®M9ee REdFessih esighlishraett of FE8XP ealst Brrisaamplf .t withetyck EBx® cells
i 3 Vit rdbrioetefrorﬂm/lue&!dvﬁl’edﬁdjomfersidbrdcéllﬁ thé RBlls were adapted tolthe growth in
Advant a . I pye r

of prol ggg lerPéb][‘%reSS fer %tpé%@m Eéreéﬁa ?%IBI,?Z CSils (EB%P IfBZG EBG6)
75 genedsivebiiam Reking @&&tthweHSgweragepte%éo thet grpetagtl syggnsion prior
generat@mﬁgse@hnhma§wa150 generatlons at least 175

Gancr at Dongriorly 'G5" BRRRE ot & HrE B Seo KPR gt auton

time limt because the ceIIs obtal ned are still alive

anﬂ é:@fefeﬁed e%b%mﬁ@ﬂ@%nt Ploerﬁgﬁj Petldté%ntal ﬁ?@c%§@ﬂ)?§btammg continuous
Wt hoyt to be post ul at ed t hat

t h(@plel&e]vgm &ell {lr]eé namﬁ)érﬁq@n d%réféd ggmcemap Leln@&/omc stem cells (ES) wherein
ceutt avianoued liyes dashok producase tliehtonep@paent ndogpn@s seitbvinys particles, and

th&icpgﬁ'l)(l:e%s c&rﬁ‘&ﬁﬁ the sﬁe k§r-assuned that the high |evel

of t

ONBr ase. expression of avian cells of the _
i nvent i ®n BYating KB REIPHPE) pigt dyslermprial stagpiarqupg oyipostion, wherein the
avi an cgdnbme of stib®ird By@Nhdt @Bntaih &ndbdeheisdyrodnadsdoénces susceptible to
continu PO ant the
t ransf er?rgo g%rp g%ag I an"ﬁbae %%g%ndgasf%g?g%tsr?w\t/a\} é_aﬁlcmrg Wi t hout
di | uti o®, wsumdm@veupmhrryem%tsr@éES)tQ@"%@téqlmﬁerby dissogiafing embryo(s) of

under st a@;da)t.maba@nwnwemdmm dupplamentéd winsdt Riasted from

may be 1iu BRARERaPEt o3 Pl bR el fnfaho

del i ber-anammalian serumraagh ascfoetal.bolihg sertrer m i s synonynous

W th thg t&lhing %éb&}slbén'ébﬁ of Egt&@llsﬂm&g% BdPREbn bSayehr feeder cells
nunmber of tines the g‘{iﬁ‘@e culture, that grow

ei ther ¥4 f%rﬂheb%lhtg“"@r{h%'? P?{'S PR RS PR been
sub- cul de)urwﬂwdcavwrpgal@@edammcmmemmuessmﬁﬂure rhbdigm t adrfuitter culturing the
not Syn&-ﬂXEPHﬁeéM L &g&ggati on doubling or generation

e

which is t time need a cell populatlonto

replicalle BRECtSRl:deprraging te eeceniiation ¢ iRpHERLeitiB thej Gyture medium so
for eacds oebbtain Gf total potpdrhaali @ rfedder 1gpl bftstseverbiOpassages, and further
exanpl e cells of step a) of the invention

have a %‘c')tg"mgg'tq? %ﬁ ‘doubling tinme (PDT) of around > 40

hour s. Pherragressielypiecieatingsthe eoncerration & seip ciammalian serypn the culture
of ar oumedism 88 a§ @Ubtain & 8dtd Mithidrbo4l oEBétﬁ]ﬁ])ah@@e}u&\ afteheg\@ral passages
IS one g%ssage every 3 generations. By "diploid", it

is mean"that cells of the invention have two COpI es

(2n) of heaetaiting adberenmeavians GBX®P ycethripes derimed hormrtheells capable of

and Oneprfalff&mlﬁghlﬁ | Bégéle%edl-rmelnftﬁ&%bgetﬂ@e ofYioRth B! }eeder layer and
cell lines of ntion are continy

(i.e ge’ﬂ%’f"i“@'&]”lsﬁr“& SB‘?e\é(Te“E'B SR cPUnEs £ p?"é‘frﬁ‘f‘ﬁ‘{‘a‘t?? aﬁ’em not produce
uni que feplaiinmecobpetantspdedessis retevites @artglessual |y
ant agon st Optlglhé'ﬂ fuﬁ@?%@éptlﬁglahl%r%%/lgh E'B%QEI‘ ﬁ’rle% 4@guspen3|on culture

cel I's obt ajned chem cal ] physical (U V irradiation,

X-ray ofongltionsy Qtﬁ ek RY prom‘)t'”%rtheg@??é’fh 8S [THEReP iRt TR Preferably by
(Vi rus tranafegfngrimeaidherent avidrOER@ESelldivies ebtfineSiaistp, h).in afother support
are con

repl | ca@e{emyqé}ﬁ%r%ﬁ% eRP&% of‘eg%tlgtqﬁ?n:(hgbﬁ?gl gw&é)%rt él €. such as Ultra Low
genet | c%ﬁalc'ym%ﬂtalmpéf%ecause t hey di splay pol ypI oi d

karyotypes On the other hand, prl rrary ceI I S such as

chicken oni r abl

onerangt BPRLG et =GP ERT cebIRe ctsbarerh it feyitons, when
have a f|n|te life-span after few generation, but they

are genetically stable (i.e diploid) cells.In the

present invention, the terns "cell |ine" and "cells”

mﬁll be used |nd|st|nctly The tern1 aV|an b|rd

. T



taxonomc class " ava ". In a preferred enbodi nent,
"birds" refer to any aninmal of the taxonom x order: -

wO 2nusaedosor nes” (i.e duck, goose, swan and al | PEBFEP200$1€54912
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order Anseriformes contains about 150 species of birds

in three famlies: the Anhimdag (the screaners),

Anser anati dae (the Magpi egoose), and the Anati dae,

whi ch includes over 140 species of materfomA, anong

t hem t he ducks, geese, and swans. Pecies in the _

or eRsiedub oap Beh‘Ffﬁ?C@@I ﬂkﬂ”@iﬂ‘ef Rypfespr %‘EPStme@ lesfere theritep ¢ f progressively
t h@ecvaabiag theubhceeatioAbi matrmaliseBedumat ©d cliake @édiubi ent

swi nm ng (although sone have subsequently becone

mainly terrestrial). - "Glliformes" (i.e chicken,

quiai anether prekesipd qprhesigent theneasal Pultdes) medivre iglePi i) oif s process  for

| SolsiniRg @Srﬁtand‘)usbdlblg@ SRRt &iNinBg aEJEH?dnﬁd'“tcﬁ H%npreééhf lﬁﬁ/)éﬁtlon is further
Ies are

\(,]Vg?alilpla(sﬂﬂagted Wlt%(-%pgw% f%?%%eleo%g ptE% ggé%uﬁ) (cﬁ%orlglpgﬂ Ilrggrjeukln 6 (IL-6),
Thistebeukih ®redentorCibtaRTHStem reptkBactan ¢S Cioewd Fivecblast Growth Factor (FGF), and

W @e SRl %%Qsﬁ@ﬂ@c&ﬁ@us@é Qﬁ@;ﬂé ofl N the instant
i nventi gn, retrovir

particl @ ‘Bﬂ“%“%'}ﬁ &’H@déﬁ"tﬂ[]%a'lr%? SVBWFWL%E‘@OVE)&?'W%GI fg"m the gy comprising IL-
t hat coaéllld6BeSOB &tEH fich stid audttiievreddium bivd fugtherecathdring the ES cells for at
retrovigal H@&kk & or retrovirus encoded by and/or

expresse ?ron1AL E or EAV proviral sequences present

in sone avian cell genones. In the birds, ALV-E
prmwimab;ﬁﬁquﬂnmaﬁm&km wheWsted 0) iDearpées@nthe step ehef withdrawing IGF-1

%%{T@Nﬂ'-f frgrﬁwséult&r dﬁjlﬁne% éf%é%geﬁerl't Qseitie;g)dfﬁ; ﬁ@ggglng all the growth

jungl e ng nec easan
EAfvctpiS@ﬂe@tm frera d@m@@@p@slﬂ@dbﬁmﬁa PeF . hiGEdent the Aultgfel medium.
genus gallus that includes donestic chicken, Line-0

cke reen.jungl e fow
J ué dn r‘ig ot\?ﬁhe {%7%8?1 eé%sma'} blHtg e m?%b\rp %ﬁ%ﬁt 521 Wltgrg) ?diué% with a classical
Re@ﬁqil@ koresulatign that] @R@s, K. its¢ifr @] least @ql}smmu%@)even better, cell growth.

ACEQIHIdA%f thasat nidaRf %r@ﬁt @dmgqéa{@%nﬂ/ledutjrhﬁ MM ‘éfnlﬂlmuhhﬁagle Medium),
|nvent|on are _sel ected aqgggpthe bi rds tgat d

coMpTTBeSOAPNEY BHESHERY TUTH FanleJdyiemc &"EI'Vh?Cf"%S@OW modified Eagle
gemediem), ANEW-HakFl2, edbn-A12 laed &atn-F19, ddobwe’s Blodifidce Dnbe@o’s medium,
Whl@lg&%' (sAil'»&/ nl:rt=,~d§b[;]nd $@1‘6u S B%EQ r%cfﬁﬁ#% lplnseé.l |p+r5:91|c salts (for

genone " (Johnson and Henei ne ; Vel ssmah

1996yPlepr €1y Kbl PabhdlaBiPe Nag'z%l MePed -i hamﬁe a@'%u&am'ns (thiamine,
C Ol &g, Nglic Alaile Didaopamedthehate .dyahd otg@@&empdhbﬁll@)such as glucose, beta-
tu Iy | S e .

Fop St S ARRRERSEAIAY ol ER 1% rifRRc modtum. Tabl 1
pr g¥Rsdiee easpropitien af OMEMITHEY E: endogenous ALV- E and/ or

EAV particles. In a preferred enbodi nent, the bird of

the present invention is selected anong the group

conprising ducks, geese, swans, turkeys, quails and

Japanese quails, Guinea Fow s and Pea Fow s. Accordi ng

to a nore preferred enbodi nent, the bird is a duck,

nore preferably a Pekin or Miuscovy ducks. According to

a nore preferred enbodi nent, the bird is a Pekin duck.
Therefore, the instant invention provides a process

forobtai ning continuous diploid duck cell lines
derived fromenbryonic stemcells (ES), wherein said
duck cell lines do not produce replication-conpetent

endogenous retrovirus particles. According to a second
preferred enbodi nent, the bird of the invention are
sel ected anong the birds that does not conprises
conplete ALV-E proviral sequences in its genonme but
eventual |y EAV proviral sequences. A man skilled in
the art is able to determ ne whether partial or

conpl ete ALV-E and EAV sequences are present in a bird
genone (Johnson and Henei ne, 2001). Several chicken
strains have been sel ected by breeding that do not
contain conplete



ALV-E proviral sequences (i.e: ev-0 strain) and
therefore do not produce infectious ALV-E

wo edosopmss | cl es, such as: - Line O domestic chPCREP200$/054912
East Lansing USDA poultry stock (ELL-O strain). The
East Lansing Line-0 chickens dolt3not contai n any
endogenous viral (ev) loci related to ALV (Dunw ddi e
and Faras, 1985). - Lines DE and PE1 1 fromlnstitut
Nati onal_de |a Recherche Agronom que (Domai ne de
ValRRie L RMEMHAYLE 2 orpplatigr(ma/ther ef ore, cel |'s deri ved
fromev-0 birds do not produce replication-conpetent
endogenoH}s AL\/ES%arti cles. According to a preferred
enbodi meflP93¥eS8r d is an ev-0 domestic chi cken
(Gal | us EarpChiqige priyr®ys domest i cus)! 1669 ef er abl y
sel ect ed Famoig-Nettete- OH-OE and PE1L 1. Ud%al ly, ev-0
chi ckens Ferit(ll)-S@ghate 7H,8AV proviral geqaence but so
far no i phgsdilPbhiokRY | sol ates have baeggi denti fi ed.
Ther ef or g, B.duRRLENERIGIVENt i On proyifies a process

for obtajnl ng. continuo i ploid chi cell lines
derived f'Fom g%@?ﬁ%ﬁfcgéidgm cells (E lﬁgf ev-0 chicken

strai ns, MRARSEMSURLEl a80YBOEhi cken céPi®?lines do not
produce PeftmEderidm- conpet ent endoge®8¥s0¢ et r ovi r us
parti cl eSodivo Ogydiogen Riesghatar M0 enbodiBent, the bird
of the i DuSsiun®Dihgdregedhesihatk amrggist7h®2bi r ds t hat
conpri sezgeenbRAtE- Ad or inconpl ete AlMoE and EAV

proviral | R 4 genone but are unabl e
to pr odugé(ﬁ?'gﬁ?@gﬂ%ﬁb%ngtﬁpetent ALV-1 &g‘%od EAV

retroparticles. A man skilled in the art is able to
det er mi nEMPRAHET ALV-E and/or EAV infectious and/ or
non-i nf ettAlaminge retroparticles are prddidced froma bird
cells (JoAngore an@ Henei ne, 2001; Weilgsathr et al .,
1996) . Prefhpsrabhe Hjoe bird is sel ecteadoin the group
conpri si DQssHECAdid C pat hogen free (SRBRs chi cken,

preferab moval train (Lohman) Qrn,,Li ne 22
(SPAFAS)IL firp e |gzaotsi on- conpet ent " 39'29i s neant that

" repl Lt
t he endog gtﬁ'g_efg'f@ovi ral particles &:7'36i nf ecti ous,
that i s FPEa)CAREt such retroviral pgaticules are
abl e to H¥ldeninaindEt®dB1Beplicate in avbaRlcel s of the
I nvent i oRlycihbe process of establishnmdgat7z50f conti nuous
di pl oi d awishiBineeHCI 1H,0es, nanmed EBXx(r)48of the
I nvent i op&piBhe S€S two steps:a) isolsaiyon, culture
and expapsi,on,of enbryonic stem cel | ggfjgom birds that
do not contain conplete endogenous prq' ;Pral sequences,
or a fraE'lJr%ﬂ?_e t_'%@r eof, susceptible td& é oduce
repl i cat FHFtQIRSet ent endogenous retr'é#tral particles,
mor e spetifhprdgdlanineEAV and/ or ALV- E pr3d¥Bral sequences
or a fragesihet hereof, in a conpl ete 1€ebture nedi um
cont ai ni nggeahd the factors all ow ng toBesr growth and
i n presepsgLhingd feeder |ayer and supglgnented w th
ani mal serm g%{l onal |y, said conpletg culture nedium
may conp gg\g Itives, such as addit] Q al am no-acids
(i.e gl utdMi% non essential amino &i Qs .), sodium
pyr uvat eL-ViB#ea- mer capt oet hanol , vitar?d8, protein
hydrol yzate of nonanimal origin (i.e yeastol ate, plant
hydr ol yz ¥ttasinésoy, wheat, ...); b) passage by
modi fyi ngbBtigul ture medium so as t@oobksain a total
wi t hdr anglciurs Bhfothéaior s, said feedeyy | ayer and said
serum a&ﬂoh‘%ﬁ@h%ﬂ ly said additives, g%nd further
obt ai ni ng_adherent or suspensi on avi %f%scel I 11ines,

named EBXPI9\“% hat do not produce
Myo-Inositol 12.60



replication-conpetent endogenous retrovirus particles,
capabl e of proliferating over a |long period of tineg,

wo oa/1asal nedi um in the absence of exogenousPQr/BrEons/054912
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factors, feeder layer and ani mal serum The

modi fication of the culture medjum of step b) of the
process of establishnment EBx(r) ceII lines, so as to
obtai n progressive or total withdrawal of grovvth
factors, serum and feeder |ayer, can be nmade

si mul t andlisadlaynidesuccessi vel y or separkdiel y. The
sequencePgpifdokdie H@eani ng of the cul t ureomedi um nay be
chosen arpi@xiné eeder | ayer / serum/ ogpowt h factors;
feeder | aygfiadn 9rowth factors / serunjpigerum/ grow h
factors ayer; serum/ feeder,,layer / growth
facto lrhlgr%%gw[_'ﬁ'lfactors /[ serum/f e% | ayer;
grovvth fg@f ?Qe/ feeder |ayer / seruﬁl n a preferred
enbodi neNttamipRd2 sequence of the weani® is growth
factors / feeder layer / serum In a preferred

enbodi meGther Componédtslr awal of additives such as sodi um
pyruvat eD-Giadbs€saGbloual am no aci ds (WY, Vvitam ns,
yeast ol ay_@ cg(g@[h,pgrfor med after the V\@a1 i ng of feeder

| ayer angd Fje weani ng of seru referabl y, the
V\Athdramg | olate is performe ter t he
wi t hdr a IIno d| um pyruvate, NNEA vi tam ns.

Accor di n§hens! I3‘3dpr ef erred enbodi nent, 8t1t‘?e avi an
enbr yoni Putstseine ceifls according to st é@8d) of the
I nvent i oBoditre Pgaldtect ed from avi an ersbiogo at
ovi position, that is to say when the egg is Iai d.
dg h%nq Qt OI %%!gl m ogme bna/gpt qng?‘]ayé%grcprélgls'rg%@ed ¥\/Ith %q]étives selected in the
foiollqmiquyomvel opment stages according to

E?/al - G|f J @dto 55mmilL lﬁérﬁ.h@ egréf&ab& EatidberQ th 3N LSGIutamine:
cl assi fi C

G LADI
ol eavage %ﬁ?%sa?(f o P I R 0 L o 1 M S50k pyruvate
conpl eneht mySr%)nnrabsseatbzl amiapdcids, peaferbldp kroand 1 Bendri-gsséntial amino-
stages gigst he devel oprrent in the chick ". "General
Mor ph0|%g¥@a?r?°/ iol. 49:321-337): Mscovy duck (also

cal | ed M'E?@R’)S prefefablyarRunf 14MtABRS f owl - st age

VI - M\ 005 -to Bumkieyeta-gicagptodtHand] prefelrlyi arognic B.16 St geta-mercapto-
VI + 5& St age X Japanese Quail: stage Xl Goose:

stage X referably, the duck enmbryonic stem (ES)

cel I s ofpr%tﬁ'éb‘yﬁﬁ)"y@‘%o‘cé‘ﬁ'ﬁ -anmalPrigy- di ssoci ati ng Pekin

duck embryo(s) at around stage VIII (oviposition) of

530/ (lfr_ egtdi)l{sﬁmgrllta?SI %kl EQX@) S?elﬁocéffthé t‘n%erht%hgwg%%saeldn%dlum is preferably

c ofdrertamested ity mrqtelrshs@mhczelel% norraremal@rlgin éi:;gtemydrblézates of non-animal
fuaﬂgheraré %Glél@taé eﬁbnbahaveg%upsear%rsahg habtesa (t@/}él%ﬁéﬂl g&tsb thyBrone, plant

one t

Bl BRB T e oo e heae™ S AN e ey g oodiment, the
of pretemphyeiplyeates efownanimas eriinyis desk hydielyzate. 'p'besterm Yinydrolyzate" includes

Nué‘ﬁ:@ﬁ’z)ﬁmgﬁ{ﬁéﬁ% sﬁoﬁk% p@ﬂgﬁ’éggr ﬁ@gt@xﬁa&eﬁ@qﬁl&dy}saté %araﬁé)ylﬁgned from a
st aﬁrgytw I erefore, %Cg i's i ncubated overni

t oP'rality; ok Sp}ﬁé)egt@@e ep yfe%st Se[x!;j{ RigRa[atioRs, yespectively, wh%h can be further

enzymatically digested (for example, by papain), and/or formed by autolysis, thermolysis and/or
plasmolysis. Hydrolysates also may be obtained commercially, such as Yeastolate, Hy-Soy, Hy-
Yeast 412 and Hi-Yeast 444, from sources such as SAFC BioSciences (formerly JRH) (Lenaxa,
KA), Quest International (Norwich, N.Y.), OrganoTechnie S.A. (France) or Deutsche Hefewerke
GmbH (Germany). Sources of yeast extracts also are disclosed in WO 98/15614. Sources of

yeast extracts and soy hydrolysates also are disclosed in WO00/03000. The hydrolysates used



Eyal -G ladi's classification. Preferably, the chicken

enbryonic stem (ES) cells, preferably fromev-0
wa@bkioshzmsstrai n, of step a) is obtai ned by di SBODEPR100$1gF4912

enbryo(s) at around stage X (oviposition) of

Eyal -G ladi's classification. Aftst ernatively, the avian

enbryonic stemcells according to step a) of the

invention are collected fromenbryo before

ovi position. The main |limtations encountered before

Ovinﬂ@:,dfatqu‘? ipwentiqpcare ar@{erqb’y&un@qgjé”rogg@ ciqe fracgory decause impurities which

SUdchlldCiatanfefe wanefficientfcuiovatioe as paeﬂelrabm alimibdi&l @yl fis QfrifidaBon, thereby

Cer?ovmg the ¥t%ne\ysof Itheest%g 3@ eve#lCatlclyrp %nogeE@ L%'?fYtFaE gn or Sephadex

no@hrwtpgramu(ﬁsar expaIniez sdih Sephidex [gS ai $¢ﬁhé‘€l¢xt Gimor\ﬁqvwelent materials),
5 CUioﬁJéMha? a‘?foﬁﬁﬁtb!;rﬁphyA dﬂ'ﬁuﬂy S;KﬂoHa@)gra'pﬁ‘y tehz% éfdiusWh' ¢hrd¥fatography or

t
o et R St etadedl, RERER! eiregtB i O Shiggivaton utiizing
ava apkDendut-yid filker. Beenproedsses are doewh inghe teld tlsmgdhesefmetiivgs, fractions

i n(Y&ﬁl%'S%Bctg@WhQﬁ c&@é rll Wcﬁ?e:;sf %@}éb@%f 8&?&5&’ %o%&ﬁl@rrwelght Preferably,
ovi posi tion avi an enbr

st @ a&%ﬁg%mw$qlar rWletgalis é’é@ﬁg@( Wd&eﬁgmygrﬁty@tes are pre¥erably between about
10 di 240eame 875 dtiltons Rrefegeipayeastenydiolytate emresant_eni theicslb aetste medium. Yeast
t hﬁ;fdﬁﬁ L@ 5d>{1 éér urRl 86E I@gegbtéuﬂff %J' &&an%Vh §§Fc}1?bs‘dPENCES (Ref

t er
ab?f%og%) getreseat t”h etquréF'FUé?rﬁ‘eSM"e?t %éj@a'lcap?%ﬁattoﬁaﬁomp”ses between
aI drowel Daxcwl becirefarabinareurar ORI t6 &b ©elihts.the culture medium. Soy

@%FOWZQ@ r]g& ae}&oéquédegq?%glcgﬁ%l uret HSd.ﬁrﬁ'Séo? t%fd oﬁ&%@ 56)( obtained for

oni C S emce
15 pr SAROTRI T @/élfcfframm%wtf%@ef SHIGPE) fsreifes alst fral scmeentration comprises

aV!')eﬁWeeESar@@r{d' 8.1Rfo leBreﬁ*)rabW Srofwd X ilrﬂ?i tlﬁcﬁgtﬁrd RMedih aﬁllternatlvely a
spec rise frqm
" DR arecy i Sl e ot R 4 e sl bt medium as
19&5cibed él OPIPOHO07708€.2) : 209- 19; Karagenc et al, 1996
Dev Genet 19(4): 290 301 Petitte et al, 1997 Poul t ry
20 Sci 3: 1084f1 en t hey_npve to an _anterio

ex‘i\?cﬁr ] EniPEE %‘ief’ebasf"hé“e&é’mnoﬁéi‘e PSS RN PlatnF12 that are
C otdnentdnesahteldywithrfemMa sgiuth@atnu t eﬂ\bedsdnme pyrﬁ\zdﬁe drtd nbn-eswgstiab Bmino-acids,
e”@(a%%'& @%?AWB&E%@&O eﬁ%ﬁ{)] 91'1)(ry)egg¢1 drolyzate.

They col oni ze the germ nal ere t ey event Ua IP/y
differentiate into oocytes or spermatocytes (N euwkoop
anBy Soh@sty yaturel éGiumTheisMngdirita basab tulfukee mpdiumDeottipidmented or not,

25 geé]rg?epaﬂy é%gl%dnﬁEtbﬁ%@r@:stu%)q{gﬁgn?e%l vlnth 1;%}[ éeg?t {%%ﬁéh If]acE?r and animal
f oyeryng, OE@NP@rPf@PmP’%UFW@meéb'ﬁb'ﬁ daw'a?fi BNNPYBE7RER1e WO 05/007840,
beep 7s7e||aorweel 1141d8hes bisuerat, Use, 658d 78 U 588,319 ah€in Pain et al. (1996,

e b art ee. e.qg. . .
\F])Pg%vf rfle'ﬂt @2%??9 g&ggﬁﬁﬁ ern?p ive ylg@:)poa& .e f\llmﬂr@- rg%ﬂay a conditioned
Ch‘ﬁ@uret praflerably B, canditipneBi r’@e}dlum my. wqyg(f’@)(amg_q,gaﬂ_mg)nditioned media is

30 Nabr%ﬁ’ar&i a@(lordlr{]gggdfarmel';o n%@rt&@mqgév suhas é@s%rlgé?dl%y Smith and Hooper

Ya
AT L NI AN A S S
85G9ndltAUerbmd¢lwg niay bersupplioetiterewith eXxe@@®uagewtofattestand animal serum
fromenhyenig bl ood collected fromthe dorsal aorta
of a chicken enbryo at stage 12-14 of Hanburger &
Ham lton's classification (Hanburger & Ham lton 1951 A
35 seTheasmofgrane faetbrsshugpes hemdintngantgseth Ggare Agces$artiot bk survival and the

Egj 9\ of\]r} %@%%ﬁedga%ggﬁ% ﬁg in ¢ Pug?nmoiga%gl cQﬁtL‘]ar]e%fed%ﬂ] It is possible
cr @eé@wat'wly ristneatish & fa@i“@%@fcﬁf?\lﬁh fagtorss me@k@lﬂn%\dyhﬁ fEphic factors.

fr ms aytwmwékadﬁa.mm&meg whés® HicGY §5&Ph abevepior @hibesSssociated with
al & glgﬂ’gatorp\opcget |95'@|gs %ué(gmla.luhé tgyie/cF%rRI\_IYEW?edrlgﬁklry mée_Heukin 6, interleukin
cells are characterized by a slow doubling tine

conprises between 48 to 72 hours in culture at 390C.

Wthout to be bound by a theory, the defined cell

culture cond|t| ons of aV| an ES cells foll ovved by t he

o Y T e



select cells that maintain nost of the desirable
feature of ES cells (stability of karyotype,

wo pabefizgoss e proliferation, expression of ES nmaP&REEBR)008/054912
but in addition display industrial-friendly
characteristics Iike gromh in ]gauspensi on up to high
cell densities in serumfree Ium Tel oner ase
constitutes one of the nost inportant ES markers. Due
to the sustained and mai ntai ned tel onerase expression

ov@reqeper diary hguretiepbisc faEBB((Q"jTFée?’ICO%t?té‘ duhearfioteapsin have a similar
(1 medd smadtib@)th et recrait@eld it itenledd &f genetéptal df o Sdeaifid ehain and the

(i Co?nb%a% Iofdgne I%’@E %\/Itﬁ Qr‘?ecé&sﬁ%fr&&n B%ngrggr?'ce(g}tso etm%s hetero-dimeric

i nventi on provi ng con

di ormoiTde érvpfa%faetémarer mﬁley Stre pefid@ctpr @%FE%@M Growth factor 1 (IGF-1) and
5 Wheib@blBst&bwth #4étaNFCR), brefdrdMBBbadie FBPYLHBFGkKRnan FGF ﬁhFGF)

replication conpetent endogenous retroviral particles

said process conprising the follow ng steps of: a)

| sieatormgetdicuithre mzdipo( sgcordmgetb ghalivgntion cremguesk fesalf qugwre medium,

eVprgfePJNycb'égJ]s rﬁ‘ﬁetlé m@@Mﬁl Qﬂ@ réﬁﬁlongkﬁ&@neqﬂ{mé hétfor |sftﬁr9[i@h a receptor
around. sSta al -G | adi classification

(EYAET A P HP DTN = dongt Rt As (ORI IREEFURreraby te
10 19<7cff>npléte Bultorea roddhaw agerding tp thenntentiven ®inpeseskbaba) mredtuimoamd: at least one

8\%' fgm&erc%éd Qe Eﬂzgﬂroapawngls%dof %eﬂ%%é Elﬂ,ﬁl(&& fgcnﬁ (LIF), oncostatin,

f I(%q?ﬁ(t@?tzﬂ}pﬁwﬁlﬁﬁﬁlm%@yth f:gég 10( iFol); Clllqrg I\}ggrl)trgrg% fagltﬂrd(CNTF) Interleukin 6
be(ﬁLos)e infeleGiti B GecePioe{IIBBRY) ISyena taILRdtop SR SFibroliAst Growth Factor (FGF),
en ﬁ[eﬁ!etnﬂnt ﬂe(u_gﬂ")‘% rgn%%% fﬁjst ¥ef§%8%ﬁ1b{)]é)@farqtotﬁé %rﬂlpkae culture medium is

ogenous provi ra _quenc S SuSsce
15 ¢ elpaSﬁ'qull@mswhp@ﬂte%wmeﬁur@@éﬁ@usarﬂ@tlth QV'P@%IGFpéﬁ'BCl NS According to

b) a §éb%ﬁ@ PrbdAGd @wbamm@m‘omy QrhPlets (cBIfird RSYiumad bssapRbdih eGbplemented

t . .
chV %@%CI %i“b"}rl] g‘gn‘g %S?réﬁ E{)ﬁ |E 6aégr"dnlg l?ﬁl gg%?%% rﬁ a third preferred
f aemiendinien, |tigFcan pleie dulird nnaqhtym Nelensglt megfidmh surfpiectented with animal serum

( ONEFt IeastQGFﬂalCl\ﬁf—'r H_D@ IBJRR, SCﬁPT:GPnﬂJ:do)GmggfooéMother embodiment, the
factors selected, in Qup conpr|3|n interl eukin 6

20 (1 Ereete iCHEUS i, '%ar@g@k‘ﬁ”@? [tyre gp§ciung camprisiig) growth factors (i.e
Faetporss€dSgFBRad SFO bretdhfoa skan(@le)vinh optiariaty supblEented with at least one
segg, ?\%ug pr% 8&@%&8&&?’% %n&?pl Joﬁwpﬂgr‘iga"l_f?‘e%# PCﬁﬁeFPL B)IL-6R, SCF,

on_a eeder ce further culturin
ESF@%I'F§1fU\e cqpeeniafion obarewihdaderg éSr-d) C it ilshdl-165- SCF FGF, IL-11 in
Wi thb desanvmagiualdr irt the cgtdivhdd duaat atesiusas eah@ided bawednhedout 0.01 to 10
gf = m t he

25 91U OB NS LhonPome b BiTd Talhon e,
to around 15 passages, preferably from3 to around 15

PasisAg G reaedilid I ey m%Hnbmmaw@oh@n@wé@m ﬁﬁltl@lﬁﬂahﬁblcftl@i such as for
at | ea St ane pass

al PARE: §°8 (Bmicine, é)ggl |g|n ee]ng C%rga%w?)?ﬁet Ii\léll e%rg? rrﬁ%ac%rlg contamination.
c ofmgibioti¢sngay be &ldedl to BIR culBBFMei@R ot thermarh eae@asbetsmf &S cells culture. For

30 maéuaH{Me' SelEhfcRY sretking| EB%&@@W&' M r@%ﬁr pé?ﬂ,‘ﬂllrpéfi%sﬁﬁ?concentratlon of
the w t hdraw ng

Usual | of

pe?@&/%andaf"eamxﬂa abaé@%{gcen%tr%ten 196100e5t9/w inﬁsd P%mm?g (6 the culture
| Ghediuranid «Cdferréd embddirgent, LHotamtlliotniEGb atifed ndthk Wolkui€ medium during the
cu

Pr Ilg‘\#e égg l%i;/ ;?rg%ﬁg};%%%g%rﬁg\%ﬁ noé §%r{t 9[{(1#9%6 %\?&%%n%@lﬁ n@ggfstﬁeglﬁventlon

sel ected fromthe group conprising I G-1 and CNFF from

35t hlurﬁigltﬁwr@ceaedﬂ ééféblls‘hm@ﬁtrcff av.m&n@rymﬂ stte’-m e&ns st tyie inQ&RBN, the cells are
&Qﬁ.ﬁﬁaésa I]a%egnggeeg% cerl oae Bregeéag) ef%a ﬁlll% 8rel\zﬂ1 r&% cells or cell lines
Al @l&tmétfprv@pwurmh@ omculhujnm\m/lﬁ@ ESF cqligFAlternptide\CNITH- féeger cells can be
Pesfuetitiied Wil cRIFQEHIBSS Mfix PRENRAH POWIVREREREIR} matrix will thereafter

as
P re ersg?o egther feeder cells or extra-cellular matrix. A feeder matrix as used herein is



| east 2 passages and approximately up to 15 passages);
f) progressively decreasing the concentration of
wo ewdaroosel s in the culture nedium so as to OPCHEP2088/054912
total withdrawal of feeder |ayer after several
passages, and further culturin he cells; 0)
optional ly, progressively decreasing the concentration
of additives in the culture mediumso as to obtain a
total withdrawal of additives after at |east one
p agq\@atg.&ted arhac’cow?nqgmnihmpg yyes lﬁ\owg ndle p@.eﬁswo@g@\b@\éps it ﬁg)referred that
t hlﬂ!ueﬁ@dﬁi@ﬁﬂblfnﬁﬂob%oﬁﬁdﬂ&ﬂbdﬁﬂy tRE kb’ pwaacctr{aimoml titus eheant that the feeder

rq ths (]gjltef%d n thgg e%ér%e%f En%%%lforvg EQ%? %Y\@% % |orqg ItHﬂéB(Jeposmng of cells

ad‘Pf@Ff@hmg feop e b@émﬂefmquﬁééeft"ﬁm\dﬁf@ﬂ% m)conta@trtht)éw fegdspatrix, e.g. a
5 EStlrﬁ@LdfFﬁzléhﬁ@a\btﬁa@e &d d@raei.ghfpafo@&tioﬂ @f, |ch e@ar@@@ @kommefébtum dr Bther factors

o B SHe SR RSB S lian Y AP Jer et o
comelf fercurs telivpd dayd reivi erthe dédositingrefscealls onmmatlpgt Gdndee blastoderm disk

reg tillfé'atév% é@@gﬂ?&&l@ct iR %Q?é&é? n{aﬁ'&r ﬂ\’é (eH&er F&?Fst ﬂ)r@i’e%%by comprises
ing said gn avi a

o (bS] e STOMEBE St BIFRCG o & EaHAPEp BHS 3e also sutable.
10 Thalsstwbijte Ok @ekzpt avértion dés bedrl desulitied rvétht resuisipeths iuee of mouse cell

Ca@ecﬁe@hﬁitmeéc? |saédn§én$rgeot m?t fé[e@é?ﬁaﬁn&fs c%ﬁlgﬁ%rlxd) éJ\Q%Fn other murine

For exa
defregigel (.- oA Mihse 6@9‘"@%? SREAIFE (¢ dpg e Roving, h‘é’f%’@l ?P§°'es) or avian
vveg@cuadeq)g &Iiauhace*ahamg@ﬁ)vwdney raiusuga@@sqm Heb&int)fre:80840 be used. In

%rg)?heWerInQ(%r feede ﬁ(lg 8&5 E%r{t% klbg frgr%ge%%d \Aﬁﬁ%@?rescflon vector(s)

dérrve rom UCk S were a
15 ¢ oa|l0Wé19§<Pr(ﬁNP'ﬁp|ﬁ rﬁheswp@wyne@sprmSaIQﬁlrof@m\WafaC@éErwh as av'an SCF in STO

W Ednglraog this kf)eecfaat ﬂr&ﬂ@éé Nﬁeffébfctr hves f&Mb/mldhn'b B@ul&@bﬁ’d/or attached in the
avi an EBxé_lg cel

o R eirtani et e B TR T Suliios sk trolie Rfbspt Bvention may
ooralowlmc@wrl$eoest@tbtsfanm|anglommler ol drege glls oF eedgyicalfs are mitotically

Cein!achbét@@ﬁsmd%ﬁﬁﬁﬂrcﬁ@&(ﬁ iQues. GF by:Athid, rtr%me@dé'r @8ls Béoé%pssed to X or
stem cel ein said avian_cell |ines

20 by Qﬁﬂ“dﬁ%rafj'@k‘m Sﬁt (O Ragimokeasnte BHiE e AUl Redteplsd “?tﬁg/“tomyc'” Cleg
paI(I ug/he sor 22 dose)l Brqpedicaskr aiafailsinagivating cellsepe ao: detailed in the

m%o?r%t%h t)’ég:alw Jeqt \ﬁl@m;]e\ﬁ rél)n tr?%Ar?ierchM %&@ﬁ&‘e@éol%&%ﬁ%ATCC) 10801

round ovl

do@@veﬁaw %%'I?N%fﬂnMéWf?ééQjeNéu%mﬁ?'éW% ®l9- SdQufesrtes sells are available under

su;aw@cptdcbése.oﬁ Qwuﬁfb@ﬁﬂ@@)rﬂﬁhd Bdrs MibyCOFBRAIR e cultured to about 80 %
enous r.etroviral

ticl :
25 e Pl BB PPk SRR by P D fEoflyfo8 % contuency
enihijeo cafiguhtiontd fheafeeder cglihas almaglayerrie theeerefgrred configuration for the

SU@.@([JI%”%W %Qltéﬂlet borfdurdtRASE ‘contempPiaiehi B Ha Akl trfeagéd% of the present
(1G--1 | iary Neurotrophic factor

rmllrﬁzfeé'nltl ﬁ'hlése Bl % Iaggrsf gaf Ilaye&)\? ﬁ;grs g(ﬁq%rra{:%)or other associations or
S egrdupigstdfi eegerapliase oontehpl&&! ©chll sithirbthaisompd of thegtrespntiihvention and

30 Onar@ pgﬁ&ﬁzgrly(&)ntgﬁﬁgﬁa tocfslll \!VI§1 tH&! F’\egrlri'rﬁgtcg?@r{e tQM{ trﬁé'fﬂxng the

I's for at 1east one passage; e) wthdraw ng
IGFland CNTF fromthe cul ture nedi um andfurther
cuTheucdltng rhédiune ef the ifventicat is lsegBdmeantee ithSat@gal ;sefum). The animal serum

ggﬁr?ge?a?)ﬁ/l l%égii % fgﬁfgnqrﬁalsggu’nt I&gtapg&ﬁggteruﬂ‘tls %pef& edf E@Sj %lle the present

e culture nedl um so
Wi invRfignaads keen degcrbed W'Hyf@ﬁpeﬁf fodhe 4o of fefpl q%i'g% agé@ 't grigntemplated
35 T uthbt@im& Wefudy EdtpribiRg s&@il floim other animal species (e.g. chicken, horse, porcine,
ungulate, etc.) may also be used. The final concentration of animal serum in the culture medium
is comprises between approximately 1 to 25 %, preferably between 5 % to 20 %, more
preferably between 8% and 12 %. In the preferred embodiment, the final concentration of

animal serum in the culture medium is approximately 10 %. According to a preferred



g) progressively decreasing the concentration of said

manmal i an serumin the culture nediumso as to obtain
w@2a08t1zdossvi t hdr awal of mammal i an serum after SBUBEP1008/054912

passages and: h) obtaining adherent avian EBx(r) cel

lines derived fromES cells capgble of proliferating

in a basal nmediumin the absence of growth factors,

feeder layer and nmanmal i an serum and wherein said

continuous diploid avian cell lines do not produce

r epNPEHRGNG Necipe MeAMeREBEReA SbROrrBateiy P Py fesalicalf sqres;

i) optlonally further adapting adherent avian EBx(r)

CeI|n a rjsgﬁréfetgd %MEQ&E&MOM? %H& P[h% phesrég |¥1ve91ﬂ§r1 |s|selected in the Order of

prémS@rIfamef BQd tSrraﬁslfaélwra Mkt rherea%ﬁerraélma %QKWHHU%BWQCP 9nore preferably
5 Cei’éklr{ dm%trgpﬁ\ﬂur&@m@ Adc8Ring o b@e@iﬂ@tph#é’rrealéﬁfbgﬁlfnent the bird of the

tt { t t
T g e AROE e ARG e FleGt Y Pork s = st process fo
sugpaining corBhes jdijoid fluckdaf fingvgdesidérb frem temuiosin sieBx ¢ally (ES), wherein

Ceglidld Bdcﬂ%ll ﬁr%s %H%B?H@é&@ r&dﬁl::;tlHﬁ @orﬁ&-ﬁg{t thﬂ)ﬁgmous retrovirus particles, and
whencarri ed can he effected in anothér pref erreoF

entRSLRRERSE 'St?QF“BPSé"gttH%StEQSeoﬁ g) of progressively
10 decr easa)nigolatimg cmoklembmoest) iab vipdsitiva i legq riaydgl, Lom dlightly heior or after
cul ture f e
pasal | ce el Braf OO S i) B e AEIIF BlgrabA® o mature (e
obt ai ni Mgscevriucuous d| pl oid avian cell lines
accordi uspgsuts@antjhg dpékesettyonicsten t(E®Neells sbthined be Ejlssomating embryo(s) of

suppl e”&%}r;pg) |nV¥I 6£alﬁrtugur %lutna%fp?[eﬁgrgfc?%ht?ﬂmhl euk&/th fgctor 1 (IGF-1),

group conprisin
15 ¢ ecept o¥iligry [\Legqq)ropt‘g{ f@gtptg}NTFp;a@tprdﬁuk@@dtﬂ) 6)a ffderleukin 6 receptor (IL-6R),

Fi br gbl Sisin c@r eadidd ($@FOtanl Flblblat GraR® Faber G 8F farfr #@ses serum;
urt her CO

t : d) opti
it halr aheRg i P pyide a3l ofdnelh B8P Blon's v chlgocer cots anc
group clorimricglfurigy the dudk ES dells BRat ISEF! pa&kgef r om t he
cul tur ed)mﬁﬂbrlémn@%ﬁ tﬁe%r&vhﬁrfacﬁirg §dicddCrdn e E%ng%!)rln&lsfr@rlGF 1, CNTF,

20 at | east one gé n a rmrelélpreferre
when St%f? dI)G Iar Fﬁilééroahfh,e ?u'l{ e g ur%)ov%rfa range of 1 'to around 15
wi t hdr apdssayeb, Girefdrabip din@iNateolisp nvdr vee padshge, @ndrbudihemgultigg the duck

ef f ect e?sgg"ggrahg%égp;@% %)r Of withdrawing all the

grom h factors selecte om t he group conpri sing
| L-6, prr@g(es%@:y dep@psmg @ﬁ]c?rﬁ,éntayprﬁ afrf%edﬁégﬁllamthe culture medium, from
Accor di agadsagd tearothegbiasne obtamsalotat Witiidiveal Idfetéledléﬂ layer after several
meant u ' '

25 for mul a a%g# % h ?fg}%ﬁﬁg’ mewa{%gn(?? géeﬁ?)ﬁﬁqg?é P%E cer]
survi vatellssand even better, cell growth. Exanples of

basal n@)dﬂpﬁon@ﬂﬁ p%sé b@ﬁ@écreﬁ@i@b &e'\%déelﬂlﬂﬁtlon MEMI"%QH sRtumliMthe culture

S I o e
DIVEM mmv@p@mmgawam daeidceMtims Ry edifrogdsieceals, Maahied Hieatt EBx®, capable

30 Dul beccg’ so@diddnh MRaLR i i BRI i¥end2PM gré@ﬂ\ofactors feeder layer
GIM3. Basal nedium conprises inor anl C salts

exarrpl e%otlo@twﬁhouk@rlmalﬁg@m aﬂg mduck cell lines do
. ) ,  amit pedacs rddicatiohicampetent @hdfugamnuﬁeetrolvlrtbmﬁal—tlaleas n,
f olic aﬁ barongﬁ'ngﬂr%agé%%dj%@ﬁeﬁbduck cgll Ilﬁ&qo Q&Q@ﬁéon culture conditions.

conponent's such gl ucose, Dbetanercapto- ethanol
sodi um thlf%{oebasﬁ*r"é‘fdé”ﬁ‘él!e})"’ e dt'ﬁé’?ﬂ HenPragess. and preferably between
35 synt het stepsifpahduor beddded stepg Ve hy.he conpositi on of
DI\/EM / HAM F12: Tabl e 1: DVEM HAM F12 For nul ati on
/1) Inorganic Salts Cal cium Chl oride anhydrous
11 e@plrpz@ |spru51(qopq:q11rmiopra5§tgp b) ig preferaphpef 5 to 10 %. The concentration of with

Insulin Growth factor 1 (IGF-1), Ciliary Neurotrophic factor (CNTF), interleukin 6 (IL-6),
interleukin 6 receptor (IL-6R), Stem cell Factor (SCF) and Fibroblast Growth Factor (FGF) are

d further culturing the



Ferric(ll)-Sul phate 7H20 0.417 Potassium Chloride 3
11.80 Cupric(ll)-Sul phate 5H20 0.0013 Magnesi um

wakiosnzawss 6H20 6 1. 20 Magnesi um Sul phat e anhyPEDEB2008/054912
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48. 84 Sodi um Chl ori de 6996. 00 Sodi um Di hydr ogen
Phosphate H20O 62.50 Di - Sodi um {3 hydr ogen Phosphate
anhydrous 71.02 Zinc Sul phate H20 0. 432 Sodi um

Hydr ogen Carbonate 1200.00 Amino Acids L-Al anine 4.45
L-Arginine HC 147.50 L-Asparagine H20O 7.50

L- psisEabtyiotayt 4ngmbs5 L- Cystine HCO  H20 31. 29
L-Cysteine 2HCI 17.56 L- Glutamc Acid 7.35

egiblﬁ%}t ﬂﬁ/ehtﬁe:gﬂsg ﬁ%%ﬁ%g%ggg éesﬂfgrl c%bzalrgr% %)?tinuous diploid duck cell
L- ines dlerieedFPnpSmprypyjig isteen pdtp (5&) Me@mm%ﬂwi ¢¢d lings g not produce

L- Bﬁﬁﬁyérﬁéoﬂibbﬁﬁt ehdodtBols @fr&)wb@@art]c?es%d'—sa@%réo@@s ie @orﬁﬁrlsmg the steps
reoni ne 53.45 L-Tryptophan 9.02 L-Tyrosine 38.70

L ?;al ine 52.85 Vitanmins D(+)-Biotin 0.0035 D Cal ci um
Pant ot h&@niatleting . Qutk @nbhyiofse aClolipesite (Be @89 Fayiings hcilightly prior or after

2.65 M’&/‘ldogigéri.t@dtioﬁe@ly,qqmeﬁgtrﬁanyalgg %@ub%téa,z usually overnight, to mature (i.e
Muscovy duck);
b) suspending duck embryonic stem (ES) cells obtained by dissociating embryo(s) of
step a) in a basal culture medium supplemented with IGF-1, CNTF, IL-6, IL-6R, SCF
and FGF and animal serum;
c) seeding the suspension of ES cells obtained in step b) on a layer of feeder cells and
further culturing the duck ES cells for at least 1 passage;
d) withdrawing all the growth factors selected from the group comprising IL-6, IL-6R,
SCF, FGF from the culture medium over a range of 1 to around 15 passages, preferably
simultaneously over one passage, and further culturing the duck ES cells for at least
one passage;
e) withdrawing the growth factors IGF-1 and CNTF from the culture medium over a
range of 1 to around 15 passages, preferably simultaneously over one passage, and
further culturing the duck ES cells for at least one passage;
f) progressively decreasing the concentration of feeder cells in the culture medium so as
to obtain a total withdrawal of feeder layer after several passages, preferably, after
around 5 to around 25 passages, and further culturing the cells;
g) optionally, progressively decreasing the concentration of animal serum in the culture
medium so as to obtain a total withdrawal of animal serum after several passages; and
h) obtaining adherent duck cell lines derived from ES cells, named duck EBx®, capable
of proliferating in a basal medium in the absence of growth factors, feeder layer
optionally without animal serum, and wherein said continuous diploid duck cell lines do
not produce replication-competent endogenous retrovirus particles;
i) optionally, further adapting adherent duck cell lines to suspension culture conditions.
Additives to basal medium are withdrawn during the process, and preferably between

steps f) and g) or between steps g) and h).

The animal serum concentration at step b) is preferably of 5 to 10 %. The concentration of IGF-
1, CNTF, IL-6, IL-6R, SCF and FGF are preferably of about 1 ng/ml.

The instant invention also provides a third process for obtaining continuous diploid duck cell

lines derived from embryonic stem cells (ES), wherein said duck cell lines do not produce



Pyridoxal HC 2.00 Pyridoxine HC 0.031 Riboflavin
0.219 Thiamne - HCl 2.17 Thym dine 0.365 Vitam n Bl12

w@2®8/12d%0ker Conponents D- @ ucose anhydrous 3158CTDOP2008/054912
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Hypoxant hi ne 2. 10 DL-68-Li poic Acid 0.105 Linoleic

Acid 0.042 Phenol Red 8.10 Putrgscine 2HCI 0.081

Sodi um Pyruvate 55.00 In addition, basal nediumof the

i nvention may be conplenmented with additives sel ected

inthe followng group: - 0.1 to 5 nM L-gl utam ne,

pr EPERHPTSPIPEIERRIHOIENP S rStrenip PaidRsafRdrR@Id proggsgys cergprising the steps
mfsodi um pyruvate, preferably between 0.1 mMto 1 niM
Z?ndlngfna ylécg’igt%é er I fy E ragl?glao@f%&) non g g} ﬁ# or sllghtly prior or after
am noac®vipesition. OOPt'th@"ﬂ t@’/@ﬁlﬁ nayrPa dncupated, easmilvwvarmsbtnéb mature (i.e
1% vi tam,ga;gv dquOS to 5 m\/l beta nmer capt o- et hanol

pr ef erat C et h

D ot of ARy gv% SRS ST B GHIE GPRRSEBY dpsaiaing embryo(s) of
est abl i gemenin aotﬁaselluwkurEB)@(dm)n spblesentd wile Inspine@roivtrfactor 1 (IGF-1),

the basgly cRe Né[]rét%pl%l’: elcRr &) QmWﬁ:ﬂ”@é\%ﬁd W' t h
protein hydrolyzate o

hydr ol yg)g»[e%cgngo e ﬁmergfﬁnéFS&ﬂlsgqb}? r%epérggtgp gb?rbejlayerr&meeder cells and
t he gr ofuphes onirisg the dudke @iis far dtrlggat Dpessageeast

trypton wﬂd@aﬂﬁnlgnxg%wv\)(ﬁfycﬁ% IGEYL n@@Nq’P}from e cultucﬁe medium over a

hydr ol yZat es xture thereo preferre
enbodi NEA¥E Oﬁh@ FP el nPassrees| Rf%fﬁ"laé'g S&‘F““ﬁ'@ﬁ?“ﬂh P} one passage, and
ori gi n fuBheyeasitind e 6 odky=Zadeds fol ft@edsedridpabyades.ol yzat e”

'ezflr ggfﬁ p%ﬁ {};e}/d{%tc egsﬁ%lggg%n intra? %‘Q%,E%P{erﬁ%l rtheyc%ﬂgr% medium so as

pl ur al i teyohgdin Qdytabeﬁtdml ef feyeeésyeé@ftsraweral passages preferably, after
prepar a4rb@is to %ﬁ)‘éﬁ@@ﬁ bakShdes, b inftheCauldg theldelid ®emoval of additives?
S IR e T
pl asnol pedign Stbﬁd\ocﬂbsam tetal withd awarsf abimabdstuni afted several passages; and,

comrer Ch)@blaﬁwngsééﬁaeﬁ\%ugl@%tllﬁ’és%eﬁved%m cell@’nam%@@%&k EBx®, capable
412 and Hi - Yeast from sources such

Bi oSci effcrugli ‘tr?tgﬂgrfgrﬁl )?a‘f’ﬂi?ﬂje (ugbllpa;pg abrggsce @ggg\f/th factors, feeder layer
| nt er nadptiomey witihdot wiihl, sehmy ahd wkrgjanaid echtini@is Siphid avian cell lines do

(France)q BFodEZ%UrB&ﬂ%QF)SgSar A ‘éﬁdo@éﬁﬁd Qé%@u%rb‘é)nflessour ces

of yeast extracts a |sc osed WD 98/ 15614.
Sour ces') (S’Pt"iﬁé%i/stf“r@ﬁf PERPiBg AErat FuRly GPEPyShtiaes g1 suspension culture
are di sednoisge@d. i n WO00/ 03000. The hydrol ysates usedin

medi a o,&dolit['gs [onBIabQItrJr1é)orhn?5r% \H[hgia%%la IRE rplche%d aﬂ;({ B&e%bly between

crude fr
i nt er f estePsil ag géP'ft?%'V@ﬁtSte@%lgkqnﬁé‘ﬁl on are preferably
eI imnated during this pur| fi catl on, thereby I mprovi ng
onsi stency of t

tLon can. . ,
be I ATY PSPPIl A8 Bhs SRt ol te of o B iR Bpraton ofwin
ex@fm and WilTtFrerSerpfesaiinof @ddit d)lng@ephadex G10 or
equi val ent material s),
Once adherent or suspension duck cell lines have been obtained, the process of the invention
may also comprises the additional step of adapting, duck EBx® cells to the growth in cell culture

medium without protein hydrolyzate of non-animal origin, such as yeast hydrolyzates.

Preferably, duck EBx® cell lines of the invention do not display reverse transcriptase activity by
Q-PERT analysis. Moreover, no replication-competent endogenous retrovirus particles is
produced by duck EBx® cells as demonstrated by co-culture experiments of duck EBx® cells of
the invention with ALV replication competent cells, such as quail QT6 cells or chicken DF1 cells.

In addition, transmission electronic microscopy (TEM) analysis also demonstrate the absence of



i on- exchange chromat ography, affinity chromatography,
si ze excl usi on chromat ography or "reversed-phase"

wae koosrretosgyr aphy. Preferably, purification is peetf/BrPI0egi054912
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by ultrafiltration utilizing a 1CkDa cut-off filter.

These processes are known in t field. Using these

nmet hods, fractions can be sel ected which contain soy

or yeast hydrol ysate of defined nol ecul ar wei ght.

Preferably, the average nol ecul ar weights of the so

an@riralT CoRpatest %f@%&eégusaﬁeﬁovﬂﬁ‘%f’@ Heles i dpelt Fiedheelilp it u?ferab'y the duck

220B@6el3ihb oﬂ&ietlm{élﬁtlonﬁf @él@dftabla%iongy@ﬁ:ﬁtEBhy dﬂﬁﬁg Eslafo‘ @nd 8uck EB66 as

pr S cell culture nedium Yeast hydrolyzate
?aregl?ﬁﬁ 9@?5 g/1) obtained for exanple from

SAFC— Bl OSClI ENCES (Ref 58902C) is present in the cell

CUlntdhbBenBreicHBd ahbaihédiahe sRNEARE b@&ér@ﬁhv@mrasané Sscted in the Order of

be en aroynd 0.1X to 2X ref erabl y around

T GREMER P REToctin & o ey 3AGD JoResst fhighen (Galus
al §e/lunesuheithaids t dpmeasticusie| Thetsfdre, uthe inetdituimver@oy provides a process for
hyg{t&l"ﬂbf%%énﬁn&@(d@mdaév[@%nfe@f C &M&p&e@ Ilﬁésocmrlved from embryonic stem cells

&g I‘[é)Ref g [ s added at a al
cofroenV et GRIdc B CPaaicdy GelL PRSP 6°t18{°?‘t992rﬁp"°at'°” competent
pr efdegaioLiyAldr-BuetebvituX panicies,tane saidi btougss isvthiprising the steps of:

i ol ol BB Bl PRI 5 ig o sy
descri b@@rPr@fW&'}'%WO% According to a preferred

basal medsuspeaiing ke-0i Av@edtic Othidken v drignEika (BS)t callkeobtained by
conpl er@yst ?gtw etnn)r)é) sgigt‘%‘l afa%%”ﬁélm c%]ttﬁ‘éﬂrée\%ﬁj ;ﬂ} Iemira}ed with IGF-1,

pyr uvate non am no- acl
0.16 rﬂ\%&fd—ﬁékéﬁp%‘ df&atoInd agigl epstmonal |y with 1X

yeast hydedingZé SuspBYsionCd? BB! lisCottahddun @teﬂBﬂdeéﬂayeridf fele8er cells and

meant asal ure nmediy

o ot or JHRGF Ry e e BR Rt FARR bR sl st 1

at | easd) vdtheraging st thefsm@/vtbrfacmnsjsmwmonsfdae graup Exraprsing IGF-1, CNTF,
of conpj&f 6 -6RI EUE eFGR HolMHeScullGrChihgr dvir X\Qan e of 1 to around 15
03/ 076601, WO 05/007840, EP 787180, US 6,1 14, ﬁ US

5, 340, 7TRR952998 BeEERVA FEUINEOESIE SHeT5qM ARtIAYH P4 fHithgr culturing the
al . (19é)ﬁ;kerEESeéltsmnbaslaﬁe 23383e2348) . Alternatively,

the Cog@})r%br% &\}éll); gﬁ%ﬂhg%r{@%raﬂor‘?&qgédg} &éﬂ%ﬁ% tﬁ.@e&'lt\llr\'g‘medlum SO as

pref er y  BRL co di um exa

BRL conf@i Qbit%héd"tﬁbmth&r&l"‘@' Bt tepeR davend ?fr%ﬁvﬁr@' "i‘?sages preferably, after
art - r ecarguridzetd atoaad 25 ppsesges sand furthsr destgitheecdidy Smit h

and Hooper -9). , .

avai | ab "(”]aﬁ?iﬁo{%%%é‘é%&%‘ééﬁ%ﬁ ﬁie%g?ge&%lgh A)ﬁgrhlJngl s%Fu?n in the culture
Condi ti r@ﬁ%ﬂ feas Grebivine el withdiawelrt anied! serunhaftex srysrmbpassages and :
growt h fﬁ)&ﬂianr@ Mreanbmldoﬁlegtw%aﬁerd@ﬂQihééowivb&h@fwes cells, named

The term "qr tor as . u erei n.nean row h
factor TRt arPa S THElh oS Br-bRa AL B Gheiogp! slowt factor,
t he undfietdes fayert aptionady wmoahaml@eﬂumamdwmm s contingpus diploid avian

335 ?l Cégllﬁlhgs%orﬁégbr%ce lréphéa%orﬂ@&%e@n?eﬂd@gé\%nﬁw E ¢&lolidus particles:
ISt ng

Cyt oki o 6Pty W AgpRie s Autn SAEED Bk eHado sppension cuture

mai nl y eptlibéisnes whose action is through a receptor

whi ch i &do‘?@é@ﬁn‘ @atsgldm&ﬂu}r# aﬁehﬁthgﬂqvﬁ%umgoﬁg 'pﬂ)ces-gh Hﬁ‘d preferably between

| eukem a 1nhibitory factor (LIF interl eukin 11,
i nt er| etikis) #d g)Phtfe@’quééF?lpﬁG)"’F‘Qé‘épt or, Gli ary
Neur ot rophi ¢ factor (CNTF), oncost atl n and

Caﬁge é?{irﬁé? RO B claﬁ?\:e‘ﬁtr%oﬁl F@t!a;?g) |£Er% oe?%ttJ) ?(? %Wl'ﬁ&cowg%tratlon of IGF-

recrul tor 0

ch&iGNTEnY-6& HeGPe&%uaﬁafﬁsﬁrqﬁref@ﬁélypmméw NPk the gp130
protein in nonomeric or sonetines hetero-dinmeric form
The trophic factors are mainly Stemcell Factor (SCF),
Insulin Gowh factor 1 (1G--1) and Fi broblast Gowth
Factor (FGF), preferably basic FG (bFGF) or human FGF
(hFGF). The conpl ete culture nedium according to the

i nvention conprises basal culture nmedium preferably
basal synthetlc nedlun1 and at Ieast one cytokine

o o, e



which is associated with the gpl30 protein and/or at
| east one trophic factors. Preferably, the conplete

waeiosaz®ssredi um according to the invention ConpeCT/BRE08/054912
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basal nedi um and at | east one growth factor sel ected

in the group consisting of Leu ia Inhibitory factor

(LI'F), oncostatin, cardiotrophin, Insulin Gowh

factor 1 (1G-1), G liary Neurotrophic factor (CNTF),
Interleukin 6 (1L-6), interleukin 6 receptor (IL-6R),

St B elpnt ipweRtieyr aleasmwdeq:labsfe@mdagrPC@ St Pptaineg S(Pntlnuous diploid ev-0
( Fédrestid tHiskeh ealkings detivéd fkond ethhpryoriestierh dEIRYES O wherkin s8itl ev-0 domestic

pr grﬁ% n gegl I%g? (%jn(;‘[%PodUcett Jggllc%ﬁ)t{npéo%%gteﬁt%ngcgi %o&eﬂ_apmé[tr%wrus particles,

um su um an
taﬂdeﬁaﬁtprcr@s'icanréﬂswn*ﬁst%@br ding to a second

prefer r@ds&mwwmesﬁdm&mﬁns@@(spal dvipositidre@le légg Is§ing) or slightly
basal nedi um.su epent ed ani mal serum and

| east /&L iaﬁ\#gpos”ﬂ 6 and IL 6R. According to a

third phebepeetineribdddamperdtic ¢Hikerompingine stght (F¥R) cells obtained by

medi um &g BiaRi! enfBRtk ) B PR ﬁ@BHsQﬁc%E'?néanhﬂﬁJ [BREME] G
and at 4::ez§1)st§§hza %NT P t o P with IGF-1,

Accor di f§Ted- Qn'o?ﬁéCFe?Pﬁd:(ﬁFnaéﬂta”'"ﬁ%er%npl ete culture
medi um ¢)seedimgothel stspemsgsh of EStoalscobtarttdLnmstei pen & lapegr of feeder cells and

growth guﬂﬁérgﬁlﬁmng? thE eFﬁ Bgrﬁéﬁlgghl%n %@b:e@arforsa-[@agﬁel Aa%sgggr

exal’rpl e Oona é ement e east one
exogeno@sw'@P@Wt’ﬁ e 5§°§’”§ Flaest setpcierl fioRethg GFyp comprising IL-6, IL-6R,
conpr i s$Or:FAF flom th&kultlre@hEdum bdiler 8 rangk o6 Ro abfuhd 15 fssages, preferably

I L-1 1| T_;EI%n%ﬁE@ﬁU&ré%% pg%éé ﬁ{%%% cuﬁ&r{nﬁ c!gscég?rg'ES cells for at least

msdl um@ﬂenaﬁsaghe conditioned culture nediumis
conpri Sﬁ%lbﬁfa\ﬁﬂ@ﬁh@@%ﬂh aclls IaF- ﬂgndT@Nfﬂ: froRY Bk &UARE Ynedium over a

0.1 ng/ refer 1 na/m. The
cul t ur 6 REPUhIoGT O IHaT RORTHEr Ore Ay Rl R MY Lt org Fassase. and
addi ti ofurtizanculiyriod ihe sy-Oslomestiashitken ESxcaligfbest least one passage;

gent am g Fl%éraess@\ﬁarv cfé'c#elaélﬁ@th@%c%ﬁtfaﬁgr‘i G P&IIs thepéuﬁUr%rMedlum so as
bacteri a ma

cont am nhati on Ag% iotics be added t
the cul PuRlAHadPghiRdYeE o PIS; BRE Shge V‘Eﬁa' %%ss%geﬁsi %referab'y after
cul t ur earolralr5 texaanmd 45 pagesgeamndifutthat custuringikad cells;
Concenté %h&?ﬁn;PP o%%sa%lymjecréaglﬂ mel Joh&nﬁatwﬁ oT‘ érﬁrﬂ!m serun] in the culture

concentration eptonyci n at

concent M&4iyB &0 8% o POBINALPR W'Wégﬁmﬁ@féﬂﬂ‘é efun ?ﬁ?és?f’&ﬁ' psgages and:
medi um h)ldbtatnirer eheehted-oeddaediicaiitken cull liagy ddavat fraSES Sells capable of
added t r ,

or OCGSSFg}OifQStI JEJ% lﬁg% ?hrlg?n %gnk)l&glﬁ%ﬁlggrlaﬁn ?aclsogse r19es'e|d<g|];]layer optionally
cel | | i vighouipanima{seiuny apd Waerein DaKi cqplinupes ?bFP'@'é €%-§ dgmestic chicken cell
est abl i gREEREMES cRAickedn EBRDY YIONhdt Sro@iBeC R)pliGtié-cdnfpRtent endogenous
i nventi %E Vrtuhe rF:iI |'s are cultured on a | ayer of feeder

cells. ?é ?JPae 7ab|y feeder cells are animal cells

or cel |i) bptivasllyclurtherragepting radhérent purlpdssieestf chiekkn geli lings to suspension
avi an Eéng,glcb,gd,t,dﬁgter natively, the feeder cells can be
substituted with extra-cellular matrix_ plus
growt h ‘g‘gfé‘t"‘a? o b%%'éﬂ%%‘“”hﬁ?r"r"%d(ﬁ”f‘|duf"l’*9e‘ihgé?f°c°8?5 P%Cf Riptprably between
t o ei t hgepsfipadey) oclEiesnatepegtard-hgel | ul ar matri x. A

feeder matrix as used herein isconstructed in

accordance with procedures known in the art. ed
abOreAnIMgl S?%'mrfP@?e@F?té’ﬁ af pigp b} ip arefesallies SarP i TB%CO”CG””""“O” of with
pr BFon ANTFon&dIL-6By SChand PG arepreeabligoftabonteichg/mit |1 S

nmeant that the feeder matrix is cultured in the

presence of nedia for a period of tinme prior to the
de’ﬂaﬁsif‘ﬁiaﬁb'nw”t'@@M@ pPYigasnatthifey Procesh foh @PBinEgt epatituers diploid ev-0
di adndsd EHidker €6l linyd Efivediesin ERbrOEHE 6rh cist(BS), WRerbiR@gigfev-0 domestic
matrix, e.g. atime sufficient to initiate and

establ i sh production of, for exanple, growth factors

or other factors by the feeder matrix; usually a

feeder matrix is preconditioned by culturing the

feeder matrix by itself for one to two days prior to

the dep03|t| ng of ceI I s or| g| nat| ng fromthe

e I T

o, o



feeder matrices, it is contenplated that feeder
matrices conprising cells fromother nurine species

w@ eoog/129088 ) ; ot her mamral i an species (e.g; ungedEHER2008/054912
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bovi ne, porcine species); or avian species (e.g.

Gal I'i nacea, chicken, turkey, dugk, goose, quail

pheasant) may al so be used. |n ‘another enbodi nent,

feeder cells of the invention nay be transfected with

expression vector(s) allowi ng for exanple the

coffugkpR rlf lpes @9<mt@ggﬂveﬁnreakcabqnmetﬁwe?@nnga% retrovirus particles,

avararsad@rodess iSE&MERING $he sldpysf: this "feeder” produces

it Ee f acz%? golétﬂg %vf ()Jonr’ﬁ]ew}:I ?qkkhri eilglyﬁ(g gﬁﬁgélﬁ{%@g te88 I!a?/qg) or slightly

culturlmgﬁﬂwﬁ@é®@x©$0ﬁhe present invention may

0p|t : onad>F)l }étaéb@ﬁ&iﬁd £60-0e 8b@bdtit SEHidken aenﬁmmlc?mht Q%S)f @8EEbbtained by

cells eeder ce i.nactivate

St ancar tepeeing el s ab s Besel DR GheAlR el win 167

be expozmedNTF axd@ninghsemen;r adi ati on (e.g. 4000 Rads of

S(Jamm r @'eéﬁlrln ﬂ% s@peﬁ%ﬁ &%Stc)%ﬁsaéb?éjnéﬁllﬁ He%f&f@’%&/é} of:feeder cells and
e

mtoti cféﬂ”q% CP'WHEQ 5“9 &H) Hgmedr ICE'C@PE%é%eESof%eéﬂeé‘r"‘l TeRpsrage;

t he i nfdrwititiiagingt thpigealth jac®entGRAl tid CBITF Srohr thimculhee medium over a

Arrer i Caﬁng}y&‘% f&%rw{ stfg%E' &&e.(a&TQ?FAunaAé%%Q% ove(r ona passage, and

Uni versity Bou var nassas 201 10-2

STO f eelyiier cwiuriag the &V-§ ¢anpsiis chicke Fsroeleiorat inagtens patsage:

nunber f;}ﬁl@abesywubcn‘eayﬁg Bie BB RltibOsfabddyr dils Ruthd diliteéd medium so as
t b %,

anfal 82%(9%9& 9 38 rrlovrv@%ga?/\é 8f t;le %e%rl% %{térl‘ﬁgg@uﬁasgggeg preferably, after
conf | ue?f@‘glﬂd amuar%n@%pasg@geatanéﬁl%rer quieinpdhesfisicel | s as

a nmonol @)@ﬁoﬂaﬁy bh}@reﬁélﬁélﬁﬂéc%ésiﬁ@ﬂfei @HEAtrAtRA of erilmEI%rum |n the culture

culture grﬁ gagle co% L ratan |s conte Iateg d
be vi t HMAETEh & BB 3Ry PRLv e ol SnGLIERRDL AT 1Y passages: an
for exampibtainingagdnessnt avph coingstierobicken eedtlives derisge) frem HSeeells, named
or ot he&hlc@§§9§*@g\} @Qﬁpéye (grpQ)‘Hf&dﬂg@lncbfbagﬁ%%runplﬁltHeSabé‘ér%e of growth

contenp#ated within the sco presen

i nventi'8 ﬁtoﬁn&eeﬁ?r 'ab%ﬁr%pf@@f'w'tg}owﬂf%hﬁ?faweaw dheien Said continuous
wi t h t hdiploigahickeg @l lihdredd Botmrddued rdplicationftmegnpeteint endegenous retrovirus
medi um gf;4de invention is supplemented with ani nma

serum e ahimal serumpreferably used is feta

ani mal ¢ eptipRellyFRitasr adarfing @dereni pvilsdgnesticesiickan cql lgs to suspension
whi | e thatugercesdtiohs.i nventi on has been described with

respect Aéa;ﬂlv%;' ?}h&%gl rQéduIn? gl%l Wlp“lgPé\NH %uﬁr?gr Mg]é)rdcgssl §n(% Preferably between

contenpl a
ot her aﬂ?mﬁ)aﬁﬁﬁéf@%M$@S@PSGH¥€Wén horse por ci ne,
ungulate etc.) may al so be used. The fina

trat di
coli 1 rEd SO Besr P e o b 58948 B dreedspyaton of win
belGEe‘eandEDN/BHaﬁeQ@fe%blyrrﬁa@otpﬂe@/mi ably between 8% and 12
@6 In the preferred enbodi nent, the final

?agg %rg{rlgg{}adg%n a fm’régrc 8}%3}?@5? tb%p%lg&t |cr:19<|entt|gr§ g ar(rj%dmielsjtlrg cih%ken (Gallus
préé@$r%@enbeduﬂemﬁwuwheﬁwmktﬂpm aregediin-mtwpen-tees (SPF) flock. More
apﬂ%@?ﬂbwathglc}{lclgeq)] s%émfls f/\ﬁlﬁ@Leg%@J f SSFQ-{ éﬁmkerl &;g@ htaé b&dn screened for the

preferred enbodi ment, the t he present
i nYRSARGe kP%’V’b%h cken bepterigl Qe}ﬁ'@gei‘sd%}d Vdff‘seAn@%'F‘i"'?%V‘ﬁé%“C”'Oe”dOthe“OS'S
andrus SREY edrer tablayiad exhgeRousmaucesip viafseppatalay AavBeliw-C, ALV-D, ALV-J).

(D;u_g% Slglng%{%rtﬁe B(/e%ftgrq ﬁ@% g@ Igl é% Q(H“? ggﬁt\ﬂéﬁl'l\lgc%%v&{ Gﬁrmany) or L22

nent
bi msapmt%&#ﬁ%d%!ﬁlﬁww&m |T6ﬁreiose HeNpriasbipyentipr RIso provides processes

Ther ebeintg dofthubis Upid ERokentceP Mnddr @fiveteFo@ drhiirdnic stem cells (ES)
process for obtaining continuous diploid duck cel

l'ines derived fromenbryonic stemcells (ES), wherein

said duck cell lines do not produce

replication-conpetent endogenous retrovirus particles,

and said process is conprising the steps of: a)

|solat|ng duck enbryo(s) at OV|p03|t|on (i.e egg

Y e .



b) suspendi ng duck enbryonic stem (ES) cells obtained
by di ssociating enbryo(s) of step a) in a basal

wae osaz®ssredi um suppl enmented with I nsulin G owedT/EP2nDg054912
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1 (IG-1), CGliary Neurotrophic factor (CNTF),

interleukin 6 (IL-6), interleukjn 6 receptor (IL-6R),

Stemcell Factor (SCF) and Fi brobl ast G owt h Factor

(FGF) and animal serum c) seeding the suspension of

ES cells obtained in step b) on a |layer of feeder

cePht@neg{epr Bt pligkeg 89&5u'|*kier‘i’650c“ﬁ@j itea/-Gechicken peost Byefegably. the chicken
| eEBi® delifinesagesd fibn SWH &udes avEBwg3al | the growm h factors
selected fromthe group conprising | G--1, CNTF, IL-6,

IL-6R, SCF, FGF fromthe culture nediumover a range

of Chickep Ex@¢adIlines opthedrygalion rpavedisplay ieverssi transariniged agivily by Q-PERT
OV&HalyaiRe bmam@gzeproam&hgf Hplida@én- ngptetém BEdgBRUd Ustovie® particles. The

[ls f
GorpRae TSRSy BRRRRGH 4 RuRPIRERT iy hY pmonstated by co-
c utuitureeexpasithients) of £hicken &Bp@ sv-Apellst o tr@riotention withoALdsrepligation competent

Ob&éﬂé rku@h EQE@AH C’M’é el %W@Alck@fw EfFQ%g?sr I Q(y(ﬁron atmz- %Bsence of endogenous
ter arou around

several passa
zsfeﬁ%@agﬂgdesgﬁ drivie ERe Seattls e e seBprgategy TER
optionally, progressively decreasing the concentration

of B@dqit%ﬁrﬁﬁﬁg%%lh{\ h%l%g)ﬁ%h%rﬂr@ @Bﬁ\'erléigré %e%cfoéeQSﬁgl%? @1|er}1vent|on may

a tota r awa serum after severa
padExueRIPrise g adgifionghiten ffidsgreaziniliie Ae!l GHivR Rrpneratyre fd/ °C in order to
desdape thef amn &S m@sl &, the ameeltichuk groXx4tr 37°C C RRADARY, he temperature
prg(%ﬂp[?ﬁé N t%r é) %dgaeip gﬁgﬁdgpggﬂl%gb aﬂd é:ll?lﬁ Qgﬁrﬁnoceg e%n Alterlnatlvely the
seiemﬁ?faﬁﬂfﬁjadﬁh@ﬂ@i iB pgrﬁirrded:ﬁm tm@ewgﬂ dﬁpl@rl@ﬂ ﬁemwaﬂerctéqa ptep of adapting
| | heseldpedRtsubicasiseauitu@p! | cati on- conpet ent endogenous
retrovirus particles; i) optionally, further adapting
adherent duck cell lines to suspension culture

CORNth ¢staptished Aokt EBx@ed theoniratier have dicushatacieristictit diowvaither as adherent

dugdiogr Eshﬁjseér%ﬁ)ﬁ%%bls |ﬁ%‘1:u@ﬁr@fnﬁaﬁﬁ‘1m Wee@%%@g%ﬂo&}&&ﬁthffactors and animal
ani nal seru

co?%@%\taP%fN'tB‘W\Ag% edgh %eﬁg @'fg‘%r%”t 6‘?08?'8?%‘?39 RgtUsgd @lgng §" gy, combination to
Thadapteetetotsusiension afituse drhorigriisamt:i n Growmt h factor 1

(1G-1), F

Snterl euﬁ(ﬂ? e'np%éﬂs %%Ug’eg%ié]doég F‘?g@uc{??ﬁ&%r% %@-& %I?OVF cell corsfluence to force
St em cléf ICe”Fé%@Q)'PtO(SS?Be)‘S'%‘hd Fi br obl ast Growt h Fact or

(FGF) araeefhercall yreofecabd it al céligtuure Weeiumnattiant low animal serum
invent i on al ¢ 5,91' provides a second process for obtaining

conti nuous dipfoid duck cell lines derived from

enbr yoni %d@tee?hﬁi'é pressegesg) onteuprilycityie yegsgls dpgik of elpstic that do not allow

l'ines &M aGﬁ’émdﬁrdBGU/@‘e%k rcapédh@abn @ncmmteaatd.sﬁsaa@e@ﬂaesand ultra-low
retrovi

t he St%t%gﬁ%%)n?r kes g%%l%&egﬂ)d 08[]18 r 0 e?fopﬁric’g @gsqjgrclumrg %ishes & plates
ovi posRefi 3623478 Mgy ey iFlaghs, Rqﬁr3854t i.DrtSaystesit {Fiask oaf 831810502...);

after OvihgHR&int ééﬂ@are@éde@%ﬁl\/g%el dnBRuRGH JHRYr %ﬁatlon (Approx. 50 rpm) .
i ncubat ed, usually overnight, to nmature (i.e Miscovy

duck); b) suspending duck enbryonic stem (ES) cells
obTle E® jis, direfgrelaly duakrBx@rdnd \cbitlen Ex®sdvel] car) be in vélro cultured over a

ba&ﬁgld&‘aﬁ)lg geﬁod"%ﬂ'tll'h@ %H%lta%g&]}‘ye%ewa&ﬁérén%r ]ancrg%*mdependent (i.e

FGF and animal serum c) se
t hé“%ﬂ?gﬁgﬁgﬁéﬁ cgls qotgined |y shegpipesh atEnE Hventiap afs) capapie o prollferate for
| ayta¢asofo §erecktion, @elebst 7andndraticnhatrieastll GoUgenagtidr at 1dast K25 generation,

ESatCFé!aétSﬂgoogen%‘;ati!)r?,agtt Iegrstp‘ﬁi%saeg‘u%.ration, at least 200 generation, at least 250
generation. The expression “line” is understood to mean any population of cells capable of
proliferating indefinitely in culture in vitro while retaining to a greater or lesser degree the same

morphological and phenotypic characteristics. Clones may be obtained, for example by limit



d) wthdrawmng all the growmh factors selected from
the group conprising IL-6, IL-6R, SCF, FGF fromthe

waeosaz®ssredi um over a range of 1 to around 15PCT/EP2008/054912
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passages, preferably sinultaneously over one passage,

and further culturing the duck cells for at |east

one passage; e) wthdrawing the growh factors IG--1

and CNTF fromthe culture mediumover a range of 1 to

around 15 passages, preferably simultaneously over one

EREL ]} frong P GpYsrRE hedeptinn; W@esﬁ [FENRRRIR CEIS vhich|age gepetically identical
at tolteaGd fromevhpA IR @6 ddriyeddyalisamsi vel y decreasi ng t he
concentration of feeder cells in the culture nedium so

as to obtain a total wthdrawal of feeder |ayer after

selke plesqradyarfies, alger elatasablthe cerftinequs Hirdeith@vign tcgll Aresunremed EBx®,
25olﬂélﬁéﬂtg@ﬁthe @Hﬂesfs%'iﬂ'éﬂﬁve‘ﬁhﬁr{ Wil BBx® BEING ShbIE roudd (ie diameter around

°'° 14 °”>njgpu¥ug%a$6?ﬂgqe hwve%cﬁjpﬁqeg %1%?93'@%8# @ehoggs”q‘% 2%@[ 'ocgor 39°C. The
a a\matreEEBx@ dehid ipeefesihbothe dnikrRlx®ge chichea fEBa® eg-@venpadss an embryonic stem

pa&?l%ﬂ@r%typ@ﬂﬂhh%f&l@&vﬁ\b@hé?goté}gﬂ%r ent duck cell lines
derived fromES cells, naned duck EBx(r), capable of

prol i f er at ? g P%‘F'%? ‘HE?Q@Pmﬁé?ﬂoum in the absence of
gr om h f acaroersipgdneedlielomeagerctoppt, i onal Iy w t hout ani mal
serum ando;yﬁiaﬁgllgcfﬂefrﬁé)ge %}E 'oHé‘BPr%or‘é'ch.%r% QS'S}JI%H&% \l;uch as alkaline

l'i nes do not uce replication-conpetent endogenous

retrovi Ph9§p'}§§\s?|%35€s1 E|’\’{/3* bﬁ\ﬁséﬂéﬂ”feﬁ)s further adapting
adherent daebuiag timé isn@®r than ShesqRBIEIgQimeC lticdvean ES cells of step a) of
condi ti V. sal i r

durin tﬁgérocéggoégﬂse w%%nﬁ 7 (Q%} %r@ﬁ?ﬁé%q \%é%oﬁms d;l?)os %T\A%} less (preferably
and g) 2)4rhqyes0 HHRC st eps g) and h). The ani mal serum

CO84i€ BAIIE Ab hetpradfucsteBRalion dofpBeRfeptidfehyusabtravirisdpatfdic¥d

The concentration of G~ 1, CNTF, IL-6, IL-6R SCF

and FG- are preferably of about 1 ng/m . The instant

i nVieenaviamnERNEs celipinew ptis irventininrale pappblesef ridiferadipy didefimigly in a basal
COHB&J.E}HOMSpéHm‘a|aP'wd adrH&hurﬁ%h!:h b WCdE{dev%dfaf QTMEM GMEM, DMEM-

@éonl c st em eI I S é r%) wher e# n sai d duck
| i AR dgC Oefr ESEPEN- Y et T aa?{af '@%Crﬁ%"i’}%d feeder layer,
r edptionally wemplaménted arsh vamds sddityepcao@ssy ussdctynprsadis Blled in the art.

t h@xﬂp?e@%f chd(tlv@g arb%glll @stseﬁt%l ﬁg aag%) (/Nﬂ( r%) s@btlum pyruvate and antibiotics.

oVI posi tion % prior

af Pegk W@ﬁ;@lﬁ qf Ft’@ﬁnvewlha Yeaihe fpmquﬁgleé%ur repain a basal culture medium
I N@efabh&@ dompletiahtéywiavdgitanight , to mature (i.e Miscovy

duck); b) suspendi ng duck enbryonic stem (ES) cells

obt ai ned by di ssociating enbryo(s) of step a) ina _
ba&h# Present investionerisrmiates sp? esteutiwel MeHivM te MaRianP -5V yifipotent avian
fa@ﬂhl&?onlc étbﬁa:cd& préfafhbly ﬂ)luraér)/mmﬁwt&ft rd&@ihleﬁlbify@ﬁ& Qfem (ES) cells, into

EScu g "é arb B?Jﬁeﬁ%aateﬁ stg{ne (4)8 ds ng 0 Sr;])Peée)'reeS e LESE g%atleﬁe present invention
c etelatesdm celifaylturé gvedigm Ifqzrtsﬂpplhfgn tryrmicchitrnk cetScarerising Bdasad tulture medium,

| eﬁfpﬁl)leﬂﬂeﬂaéﬁlﬂgﬁlmg)se%tamg%@ryﬂléﬂrgenﬁeia%vltg%ﬂ%ﬁIélﬂq:taﬁﬁ ENTF. According to
| um over a ran

of
1 ?BGCQP%BF?%% eﬁ‘é?%%?ﬁrétsthe ﬁ?fee"F’étr'%\“ﬁf‘SP”er'ﬁ{?Ptt%\ﬁ%'o%' Wg medum for duck
ovenbrgordc s Sdge:pmamgfajbdshmunwaInteUmanngplhrBerded:‘kltiﬁﬁnmal serum and
Cel:t]pﬁlefn@ﬁte@‘;\ntth Qt"j}é;st W1 Walgg I (§IQ AEE&’&H&%SJ tﬁﬁj yrefﬁrred embodiment,

decreasing the concentration of feeder cel In
c ulhe RreseHatYELiPn Slatas toranced IStk imeditrg fog [du et%mmte%fze"s comprising
f eedasal dudtyre medfubredupplemented wiprestrad esrumaihe Eegpadnleyited &fith @ least IGF-1,

ar (‘3|kl‘i3|‘9'||||56g |%52§r§5 gﬁd %%F.?}ﬁfr?%ﬁ%grs%ﬂﬂci&%%rm?er m&HehaHol BBsaid duck ES

cells into culture for at least 7 days, preferably for at least 20 days, preferably for at least 100
days in an undifferentiated state. Said culture media of the invention may further comprise

optionally at least one compound selected in the group comprising Interleukin-11, cardiotrophin,



g) optionally, progressively decreasing the
concentration of animal serumin the culture nmedium so

w@s0oBo2wbt ai n a total withdrawal of ani mal serecT/EP1008/054912
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several passages; and, h) obtaining adherent duck cell

| ines derived fromES cells, naiged duck EBx(r),

capabl e of proliferating in a basal nmediumin the

absence of growth factors, feeder I|ayer optionally

wi t hout ani mal serum and wherein said continuous

di ?ncei;tat NAnddgpkpanip |r'|h|bﬁ<g_r§ fagtor Hef)- 5r|e{§ﬁpb/esald culture media further comprise

r e@blemaﬁydﬂjly-zﬁt@rﬁﬂﬁbﬁahlm@n&@gﬁéwaéwb@]y O3schibed; mafel prefe@Bly it is yeast

R T){%Pﬁl)}zgtg% )\( ’corfcgrthangrq 'ﬁ%ac%fttlfrggne%(amegf %{Agno ﬁ)ﬁ&éﬂ%ﬁ?§{k¥/%§ cells of the

o'nb%@@n mmeﬁyrtfuﬁhcqn@nswatlwer@f\medameilswg the process, and
preferably bet ween steps f) and g) or between steps Q)

h) .. The api mal ti t b). _
or Dtk B 564 =HRSER bl PR cFbRIE tiplS cssenaty o
| Gdiffegentiat@NIUEk &S eelsrexprepary sferofellaihendtypt with M follo@mgeharacteristics:

adher ent 0f higHARGSRBIaGHE katoe! | | i nes have been
obt ai ned, the process of the |jnvention may al so

conpri ses ¥he B%PP?FBHHP%‘F@@VM adapting, duck EBx(r)

cel s tot d)rmogaﬂgwtuhk EA cell nhayoaxbrtesrr eneme dhameradulitioha S markers such as
prot el n, gﬁ(ﬁ'{ t%'ia%eoés F@qurrﬁaglke?s such as
yeast hy yza

es. Prefera duck EBx cell lines
of the i nv’éﬁ?lﬂbcﬂf‘ﬂwbe?f@?mdlaé%l‘%&ha? 89 bouspat r7 &P pt ase

aCSaN Uhgﬁdﬁgﬁt@e&’m caIBdcySting td\ibe R0seibn af@apable of maintaining said stem

n Q r t :
SOl SRR ROREn SRATOSRNS AL HUBRILAR) S o
cocaliepg erﬁéowvgteﬁ?rlmﬁtssalcbwnddfsfﬁnt'@kwcy celis|aresusgful fopsoduce chimeric or
| Ny@Rberyuekd h ALV replication conpetent cells, such
as quail Qré cells or chicken DF1 cells. In addition,
transm ssion el ectronic mcroscopy (TEM analysis al so
denmsmeforeathe présentingentioe aisbrrelples datai wathed wphebteining chimeric duck, said

eng@gg@%ngﬁ%m@\é{e{)y& particles i n duck EBx(r) cells.
Prefer %

e duck E@(B&f%l% of the jnventian
is sele téerog?FHWga GHURNERIUK TR CR! E‘é%‘éa ahyetieye gsye ito the sub-
as descri lgeahifeg caityafa recipiedtnuckmttings, amp ef er r ed
enbodi g@ntlncuﬁ |ﬁg p’u'e g%b% o%gﬁle? fnesT’é?)rH td %Y&]rgs'a%clkllﬁg

sel ect s and

pr ef er adl 3?9'%“”9 S@ﬁll eWBgyic ‘B&C@F‘%rcémpvs'%h%{erél\?gq}‘sdﬁq%é‘ﬂ"ég colonized
chi cken ( @atilduskliifgal | us subspeci es donesti cus).

Thﬁ(e %?Jeﬁt m&épﬁ%rﬁ) %Igclg %u%geﬁ Stgé%ttﬁo%g)f BBtgé,ng %éne@lcﬁl&?&ﬁﬁlgi chimeric duck,
ce?qmﬂf'ﬁ'ﬁ@@eé@% gfed from errbr yonic stemcells (ES),

wher ei na)s &h\tt@dlﬁﬁ(ﬂgQa Q&{éﬁé‘dlly &oﬁlhéop&!%ﬂ EGedelis hé B&%istka dbBle into the sub-
pr oduce rep | i.cati N-Co n‘g qnt endb enodus ALV- E

retroviru$ %’F Cacv 682§ e gy is conprising

the st efps insfibatiag the§mbeyp|0hglned/mt@cﬁmnat® as @i dyikiding;

enbryo(s) s@lEctFPiM isBig ShitdeR dl(dkhr% LaRrididy s dhicaly m§&ﬁé31h*eké(ologous cells

prior or after oviposition suspendi ng ev-0
domesti c ﬂY"&%ﬁ’ EWEF?}%W{'C&“% em (ES) cells obtained by

di Steomesent ingendorbalyoieijesdd a stedipd @) obtainiag b asgknycaflstid ckimeric duckling
ms\ghél&h S&P Fhleﬁﬁgﬁ @&ﬁﬁhsg\é thg' folllgwcingjl-ste&l\m: I'L-6, IL-6R SCF

and ani nal serum seedl ng the suspensi on of
ES cel I §) SHYPNBE SPiRcted é'ﬂmﬁ')c Hiekling |oggagafed 8t stersedg mature as an adult
cells and bfrdlrt her culturing the ev-0 donestic chicken

ES cel l ({edﬂ% s!ag%ﬁttll rd%%ﬁ?ggttero%ow Jehgﬁg% qger@l& producmg a bird
t he gro ors se cted Trom group conpri

| G- 1, CNPFDgeFSL 6, IL-6R SCF, FG- fromthe culture

medi um @V eEledting ARAAJObf idtele&t iMhOYRMerhb passages,

preferably sinultaneously over one passage, and

further culturing the



chicken ES cells for at |east one passage; f)
progressively decreasing the concentration of feeder
wa@edoBa29088 t he cul ture nmedi um so as to obtai n aPCDER1008/054912

wi t hdrawal of feeder |ayer after several passages,

preferably, after around 5 to und 25 passages, and

further culturing the cells; g) optionally,

progressively decreasing the concentration of animal

serumin the culture nediumso as to obtain a total _

wi THFdINGmiPn Ty 9mprese Gieradritional sler b\ reprassingadts hgferslogeis polypeptide
Encoddat By RinNgkpaBEIeT &Bttoe YorbbrledTeS lshid ganbwlamn no@ifiéd duck ES cells.

i I Igr%?erz?q)‘la\)’ [h\é% teﬁogo%%gpg)lyﬁgétg% ‘is n(jé%g\l/rgjgd EI%)%l({f'oeqlcgbﬂu?o% %pékf such as blood,

grwrﬁ lﬂ@@t@irtée, whiteeef ey devalpeing ayian egtabrpgucail bhedemalaiohte genetically
5 Sembdiedafdgk Wherei n said continuous diploid avian cell

| ines do not produce replication-conpetent endogenous

ALV-E retrovirus particles; i) optionally, further

adapt E&}@ celih efrteminveniipraimve el thel abpesmERnas/ch@ractgristics and are useful for

Suﬁ’l@%ﬂﬁh&l@ﬂ GHJ JI(gfc% sﬁéméy \Lrbl%éclneA@% Féc&ﬁ&nén@ p&ﬁiﬁ@é and proteins.

medi um are wi t hdrawn during the process, and

preferably between steps f) and g) or between steps Q)
10 anthehpstanfirgerdion aabd poeid el mpooessei tapbidatiaa @itus $t thp cditiniais diploid avian

pr @é)% @Jﬂlll}{esogf tt"f_é |F1\%nl:|t91 %br Cﬁ?&er‘églgcﬁ@ﬁg%lbﬁ)&oﬁges ;?%:ro%e%s of replicating

er ab
1 ﬁ@ﬂf 't'ﬁ '”Tth% CPW@P%&M d'P'ﬂ'Qé\’ﬂaf‘dErPX@I <« ";5?%9‘7 H‘éé”‘@”%‘c@f?&efab'y duck or
pr €Hicksi5s EBLY callihéy, mhn@ncpﬂmmautep@ofdl ploid ev-0 dorrestu c
chi cken c n e f Y
(ES), Vmer?rjlé+crt]| igr? %wgn E g% cgj lma i Cvkrgén Sfclﬁtfgfegl} g a§ %n EBx® cells
15 not  produdeing é@fﬁr@mquwe@@rﬁa@taémrureﬁqwewm ALV- E

retrovirusuRs bfiféRsy afoﬁ@B&@icgllsﬁrﬁ &a&a& répﬁca@@éﬂﬂf\jlrﬁé ng
the steps sol at

C
e yo( oy "ates et b ieh e SN B S Pt 1
pr Agpording tah p@ferr@d embgdlmerursaldb))roogsssmmswgheeﬂen} of:
domest i g &aif&&ng S MAMR e 8 Rulfife@dn G&kLiSinQBERhESH iPY serum-free
di ssoci ating enbryo(s) of step a) in a basal culture
20 Pt SUbpl emented with | GF-1, ONTF, IL-6, |IL-6R SCF
and FGrbainfectag i sl ceﬂs‘;‘lelhﬂthec@elesteddAlrU@WhéTethsu@ﬂ)GBlSSitpr'lB ofat least 1.5
Sinﬁ%hlcgu tained in step b) on a layer of feeder
S an urther culturing the ev-0 donestic chicke
ES cel | 9 PriPnally. phosidy baforsaitestips, seyultanaoysly dW'W@Ct'QPI Or shortly after
t hiefegtiodvsldbing achots clalresdratl-fiie¢ mBiitMe°gr angp conpri si ng
| L-6, F r Toll - .
25 r ange Oé-) ?B{er &%ﬂn&ngﬁ r&‘gcqggsésegsegg’gé %eaﬁ%\gg@ls;#ggh%@%E, dhd
si mul t aPewliRYy. boreestiogeai ﬂ%@age and further culturing

t hgaig bio@&%fbf e isehtion rﬁ:@'rcoﬁlbrléeetﬁ&bddﬂf@)ﬂal@ﬁa‘b&iﬂ@@dmgearoteolytlc enzyme in

ol By o P ep A A e, PP e PROBA cnayme i
p assiestpds fropr dfee gadyipy cgisisting afietypsiny chymetrypsine p dwengesine, pepsine,

30 anﬁanfcﬁéﬁﬁr{ée Baﬁémet MBhé%g §JBﬁllsﬁf‘1¥ -0 BOEES fire @R %S&ky;&e%tldase According
? one

delor288 %@dterﬁ%b"é%{fbﬁ?er S’E%yﬁ‘ﬁ 'Bf”yP%’éoFéFf%?ayl they ﬁ’{gtﬁﬂ'é“c enzyme is a
C utetomigname pliotein [Boduasd droa plutaryeticanostatr ah plants idr: &wedeardf The proteolytic
f e@rﬁ?lrne lrﬁaa){/eerdd@r]C Bg&es@d’rﬁ"lb %Indlgtaéf%@gﬁes\nrugrrﬁ&%&@tﬁré{feraﬂlglt Rt addition of

around 5 to around 45 passages, and_further culturing
t heroteglyy 'Csenzé‘)‘e t?ﬁielrfBWEdWGr Wr“é{j}f%%‘] ves ?d%‘é’@r"éﬁgﬁtﬁ?&“f ﬁ’ézyme in the

35 conatertmafiundmapbe péforaéd Grertinma pan day)endeaithiabl bee tire€ pérag Gor less than

asor;eq"?)ebge% Lﬁjtlﬁt%\ﬂﬁsm&ggrav\al of animal serum after

several passages

The term "virus" as used herein includes not only naturally occurring viruses but also attenuated

viruses, reassortant viruses, vaccine strains, as well as recombinant viruses and viral vectors



h) obt ai ni ng adherent ev-0 donestic chicken cell |ines
derived fromES cells capable of proliferating in a
whamalizeeegli um i n t he absence of grow h fact or sSPCT/ERPIIES/054912
| ayer optionally w thout animal serum and wherein
said continuous diploid ev-0 d stic chicken cell
i nes, nanmed chicken EBx(r), do not produce
replication-conpetent endogenous retrovirus particles;
i) optionall yr further adapting adherent ev-0 donestic
c hiekehtherel. The ises 9fdhes ITsYiiag pEsnPrefgraPly rssleeist P ta group comprising
Adgbxtiruses t ortHeasadviriRg] Urpaintxovirtdeds awarpdsir | ilkséshe hepadnaviruses,
pr ?oceﬁg\ﬁr'us %n gargg rL?ersaP lo¥ir£%1 V(\ﬁgg\]/ir&stes,pgorgr’)aviﬂﬂgs, g*Pavi\c/‘lll:uses, togaviruses,
befWeen ot eps g) and eh). e ani nal’ Serum
cobitneviirvses porhrefievigeesp b) is preferably of 5 to 10 %
5 The concentration of with IGF 1, CNTF, IL-6, IL-6R
and FG- are
ﬁg‘t%r?{ef?rh‘i?e%'f‘?"& eé‘F er“Eé/ d%?? ra?%{% 'E?%?%%%s%‘ra} grticles and viral
obvaazplnemlomlomuhﬁtanuls Oﬂqullloda;de av-riord prefssalilyctodire ahkeiapoxviridae. In one

CeJarhbdd'in'ﬂﬁ\? tqgrvht\{segr fh%org]a%ﬁhrlr)ép%c?or§t\ﬁm Fﬁl él& ér%s)/lral vaccines are a
wherein said ev-0 donesti cchi cken cel i nes

pr BUUEE: PERFRYAT BHPRYHetes e e"’lﬁ‘b"é‘ééﬂ‘%‘ﬂ%" WY (I‘:e TR%VAC) canarypox
10 r etirueVii.e US VA&t jucdopsy vaurd rsy@iabbdar Vmes pigespa0 Ivpud, Sisitgcinepox virus,
t h aﬁ;gc%p@s spa% 'o)?\ﬁrju?t Elg n& oQ\égjgnﬁﬁ&éxﬁgf I@|rtg(eﬂ;0ﬁrd|ng to another

pr P'8 rr@ql eral?qtdéggr{t)\;r?%%é;s ?slnq-)\f?cmﬁlf\ vgw@ﬁ@p ﬁ@ogg, ngter-glstree vaccinia virus
domt indiibd ©K&ieniieysoth as sodified EScitelils Akbal (vae) byich can be

?é"r%édah&ﬂgm‘%fﬁ’t(ﬁ(ﬁi )“fﬁ’ Fé&ﬁﬁs@%r?d'%gbg‘égiugagu'“1“”%992 Virology,

I 'um suppl enmen
15 sei%ﬁ”é—’?z)s eetiniy(Sugimolo et famanayahiofI9ES/ aseing. s 2§ 8-§8 edVI78 (Kempe
| NetSH. 61968 PARtrds hAYSL988] el Fece@bihgnt 3ngbntrdédntiiant vaccinia virus.
culturing the ev-0 donestic chicken ES cells for at
| east 1 passage; d) withdrawing the gromh factors
| GR-ahothadprefdTed £mbedimérd, theviruses thee tilated \dakyectors, dregdrabparticles and

1 {RcinsOMhgLs tRABHAISSorthBhE k&SRB Yin %br‘ﬂwlér%@@r\t@l\ﬁrus The influenza
over ane gass&gﬂ and further culturi ng the ev-0

20 goHpst's g thes9EoHP |S8NS'YPY gt MR HTISHE ks fyan iffrenza virus,
pr agmresm‘lueezlaymdsa(swaasnﬂnguzblveus: Geticeinfluenta virusohflfepedl@rus is preferably

Ceé%q%}ég\?\%g% Cﬁ}' r% 'B@Pdny T 5i0s ﬂ nteQ:aR cﬁé Olrtéest. \Qﬁ@élﬁerent subtypes

ter severa passa
pr @‘fraeglagq}utln@fqrgrnegfaaun%asg $Ush §p thtéfs"t?@gé—g@‘gsHé%dﬂNz HANZ,
f uraNE H5610] HEMZ, HYNUT Re@ HORD | Aror@g) H NIt $t@ima) dng, can recite A/Porto Rico/8/34,

25 PY RAEGSSIch 'an.Q/?@%fZ%/L%ijh&{?ﬁﬁ&é‘ce Joﬁ:_{) n8£!>u%f/2 iébgf"A/Texas/se/m,

serumlnt e Cu SO as tan

wi Medeaness. ofSelpeml IsEefw P/ di0er Agener aﬂra'rﬁasﬁa&%s;one can recite
anN/Pah%mMaﬁggic W@g&gﬁi(ﬁ‘ﬁ, ﬁM’oh@nr%@B@%IBB/M,CM\M&%HSWM/M. Among B
es derive rom . . Nane cken r
Qﬁ“”sc apibl E"of"® H‘?oleﬁ%%‘Faﬁ'f“H%'of‘n%érg%E&s gﬁ”@ un??’ﬁoﬁa””%b“rgﬁ’gg’
th%waB@!iW@% ByfAnrgy Achwt/ itV 86 aR/Memehis/fl 98 dB/Hatbinj’94, dyfSlienderial 497, B/Hong

30 \éw k@@ygso/@ml mtamaﬁarsHmGle@@dsm%ﬁgsﬁne/o§asmna%@agI MO IBuenza Virus of the
en cel I.nes

r ePYFéat |'Soﬁe'8?5?fjpé‘{“8ﬂfi WA d%Rfe MBHSs F’F'E‘i’"iryo\’)‘i""nL (FS'saPbipippe from infected
| ) indipitlia n@beryhinantivirdse ptterdiatet i ivgs, dehearainte evsidveddrves bivgemperature

Chéd‘é‘ﬁ%@ \ﬁrgy regésraﬁzg‘ntt\mu§ %@@b@r{étlg léh&lHée(?eocQﬂg' Wr%ﬂsthe virus of the

Additives to basal nmedi'umare w thdrawn during
pr preagin is é{ﬁ'ae’}?? &gy H‘SIWPCE%% ‘?X/é'&d”‘éef‘%‘iibcoﬁ‘}”'%ﬁ*?dheg?dd@lana' step of adding

35 bepraremticsérzpse ) th@bdtube) medium in conditions that allow virus propagation. According
to a preferred embodiment, the enzyme is trypsin. The final concentration of trypsin in cell
culture medium is comprises between around 0.01 ug/ml up to 10 ug/ml. More preferably, the

final concentration of trypsin in cell culture medium is comprised between 0.01 to 10 usp/ml



The ani mal serum concentration at step b) is
preferably of 5 to 10 % The concentration of with
wo ciiesA2amss]l CNTF are preferably of about 1 ng/ mPCT/EP2008/054912
anot her preferred enbodi nent, the bird of the present
invention is a domestic chi ckeg,_ Gal lus Gal | us
subspeci es domesticus) obtained froma
speci fi c- pathogen-free (SPF) flock. More preferably,
the chicken strain is Wite-Leghorn. SPF chicken eggs
ha&'she\é PSRFIEePRea Ui} Prefeeabiybarapndebeiveqintith @ Ri usie@n, more preferably
bagrbedd hztweeabI3ag @ nsp/mnghd\hidrél preferablyiebund iOITg usprel.
reticul oendotheliosis virus (REV) and the avian
exogenous | eucosis virus (ALV-A, ALV-B, ALV-C, ALV-D,
ALm_ayptheq'w@fegﬁFe@Q@imnttth@ virysew g [ﬁ}@tqﬁa\gra\/m_c(grseg@sviral particles and
5f r%lh@‘m tb %ﬁﬂM}er p@ﬁ%ﬂﬂaaeolf’re@&lﬁ@@&lrusf B8 naturally occuring

i n%ﬁrmx(?wruglog% eﬁgrag Pﬂﬁ garspmé%ogg%s sglef;tgp in th? %row? ﬁOénprlsmg measles virus,
comuinpiginss, dibpllao vidisc Bendeé nirgse [Respiiatees Sgayihiak dirdsr (R8V), human para-
e”#\ﬁl)éﬂﬂe\ ﬁ/p§§ eghcf'ﬁi |R$nd(e%§%tqm§| d'éﬁﬂefdrksgaer%PEw&hNQ\%%tle disease virus,

escri be th ev-

Pr gLfCErpaﬁ‘r Q/f'“ei‘%""&ﬁu’W‘éfﬂ'”%@(?rreg‘)e”ﬁ%lei“b?q"ﬂ%f‘qgtﬁ? AF4E MepYfs virus or a
10 SPrecaglgsant sicasiiwldus. GecadiontobBiothe) prefeiréd érmbreignent, thehdrus is Newcastle
' ”MEQJSEQ/PuJT@bV%SJJ ml&r%ﬁﬂ\lﬁ@ Igfa%f% f'l\ﬁt\/as%%m%lt_é%'ta{ Sfrain. When the

Si s pro

r e]d!“F @éfhedweefdmp%@m the r%%@%ﬁﬁd%e \néqr\t'%rwqrwsmwfeabaféhe additional

Theteg o efagiag ofrotedaici &@yindnn cta@pxatneéltm@ndmglemauanons that allow virus

g)e(%)rg Vglaflo > /Qc |Id|nﬁI i L eg%ééé?%ddg gcnglt ﬁ% lg%{zy %Cliél r%s?n The final

15 nwnentr@hpwftrhpsmwc@bqyltmre atediom I%mmtseﬂﬁetw,@h Ia@un@&@hug/ml up to 10
aSu@Mﬁ'l\AorQB—r@fe?zﬁJlJ %eoﬁnaPSHnEé‘rﬁr%n&%F Jf t%;l: J‘n $ céllrbuﬁ't‘fjrg'rﬁéd%ﬂr is comprised

t he” absence genous retrovirus articles in
ch'P%‘P(%%‘ (E‘B&(Or}o %ﬁPl'O' (t'%:l U Pﬁﬂfm?fé’p%ﬁl 4t) ety ARy preted pgpween 0.3 to 1
TEMp/ridofiyre toestganiabid ik iidtwdainioch to®. 233l ynterestingll, tBOBBK® cell lines of

Thﬁr %vgrqt%P tﬁzﬂ?ncﬁgrg?&ﬁ %Se?d%e%acé Qr% deMtht Ieﬁgr n’\?%e%lraﬂﬁp and preferably

I Ona ecreasi n

rse
20 cuHBw'Eatloérﬁm RleqHecssay. Brerd, Pipfike CEES apdchicampPri Arroblasts for which is

aV\Wémn&QJolssnﬁlé e sbsRfvel 419 dyfd)\éﬁﬁ‘bie‘ﬂ‘gcti G/er§ grywat mﬁ@@ cells leads to the
er.at n 1 S

Z f éﬁartl?ré gggtgatr%z% tiﬁn?%rﬁ cgl]::ﬁrb?goatf r}ﬁ'rﬁl e&ﬁ%lc[es (ﬂJ]ay t()je determined by
Al basmzaglitingtign assiwe Themfoes: ateun\@nmdmhoamqrtem tp thepise fob FRx®i cells of the
af f@dntibher 6 hitdoR 8Riras, is0eh She afusaf ter the step of
adapting the cell lines to suspension culture. The
established lines EBx(r) of the invention have the
¢ hiaramother prsferred tobgfiroeut, eh¢ hierses sheaciedadevital veeldrs ther vi@Bparticles and
SU%@H@& Bloffld el meﬁy Sf“thH\%#da%Eﬁ!réﬁé}bt§|¥ %‘e qus |§Q9ﬁ5‘t9|lé§y occurring

gro factors and ani nal "serum and f eeder

ce?'P'éaV'“Eﬁ PrreresrPipast RlRN{YTes SeHrdna ”a?s%rauw%mlsm Sjnis virus, Semliki

C Ofstesnaitus OO nahg Agkagtviras [dhtkubdunga Sing NBlao Citllst URo8s river virus, Eastern

a o I [ cel | .
30 ng} Jﬁ%g[;%halltﬁﬁﬁgsee\l/g%seéﬁgévﬁ grgc% Iﬁaﬁgsg\?gjs?\éer{&%gbg I?iuléne encephalitis

ceY"IU§ to go into suspension; - Adherent cells are

seeded in a cell culture rredl umW|th a |l ow ani rral

Se{n an8 g?ﬁrg rre@ggg?dém%at e H{uss? aﬁ% Ire‘l:a‘ct'?(ﬁgtal \(/]e %r[] waPe\?rtlcleS and

c eYdccipeiesiing o tbe femmlweﬁarp@rp%wrld@dhr@‘graﬂy thevigh |sa35naturally occuring Marek
35 ba@k@dsbal.rusi@ @esec&ﬂanm Mfsk BREasd! ilud- TrMvREk a5  tvirus (MDV) is

pl at anles 1ike Cor
e PG ReEREE Sopd 1P dEbREmacoskayains 7y o syl oS G520 (Tv), sB-1
FI 3xiBs!, Refo88 8®hd C, CY19868/CH6G, SMVadt/Risberes R228{Md11/75).
831810502...); - Adherent cells are seeded on vesse
and cul tured under agitation (Approx. 50 rpm . The
EBx(r) cells, preferably duck EBx(r) and chicken
EBx(r) ev-0, can be in vitro cultured over a
consi derabl e period of tine. Advantageously, the
adherent or anchorage-i ndependent (i.e

25



"suspension) EBx(r) cells obtained by the process of
the invention are capable to proliferate for at | east

whogarmsat i on, at | east 75 generation, at | eaBCtT/LRPM08/054912
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generation, at |east 125 generation, at |east 150
generation, at |east 175 generafjon, at |east 200
generation, at |east 250 generation. The expression
“line" is understood to nmean any popul ation of cells
capabl e of Prollferatl ng indefinitely in culture in
i rasofRRi preferred 8mpedigentdha vigsenttes reﬁ‘edi \é@bé‘%@toﬁe&?ee\éra' particles and
td heacsiageb1dHgPb ahed gintia lof aa@dpéwraiaé ymb@rab:yahaoir&r i $it hetrally occuring
St di o
rr BTN G PSR o £l BB elinaluly Blelebly”biectea among
cefVian ol bumagr hepgém?é'tﬂl'scaThP yviad ewepadnayirus gs prateratdy belegteshpmong the
Whipslh ESHRNKLIRY & ddew hfRehisOy vAlsV(IDBYN - heldheneBARiS ®Wirus (HHBV) and snow
| nvent kﬁg@)so relates to the continuous diploid avian
nanmed EBx(r), obtainable by the process of
the invention, said EBx(r) being small, round (i;e

di ﬁ‘l%%@lfer %@HQ&' el%Qodtlrﬁé}’)t thé Uiq]s\éé qh@le'la?&dvu%ﬂ/écﬁaré’“tﬁehw@l particles and
doubl | tinme ar o rs or

37
3B RS BB P OTERITEE, e S g i e Rmease vis
EBx(r) or chicken EBx(r) ev-0, express an enbryonic

st ﬁlrgngﬁle pr@ﬁﬁ@(ﬁ)g%g&w‘\ér&l nhé U sfe?lthé)mq%svwal vectors the viral %artlcles and

characteristics nuc mc ratio, -

entsgBeroRRIONgdP Hl?ef?@%"fef@’l"l"v‘i”’ley'” R?ﬁtCP'éh'a?’lg;‘w‘e V'l“hse)}aﬂ?ﬂ?se encephalitis

exy|ressd ves Nie vingsr e addi tional ES markers such as

al kal i ne phosphat ase, SSEA-1, EMA-1, ENSl1 markers. A

doubling tinme shorter than the doubling tinme of the

avinagamnots prefefred embegiraent.ahe gifusph dhepretrtrslsgrabyectdre the viral particles and

I NYRBhéBEIdG &tht @amfid Bf @tondQAak, in @hrtiake Wfe ciBu BIIRSHItO Kirus.

| ess (preferably 24 hours) at 370C. Said cells do not

produce replication conpetent endogenous retrovirus

paintanelhesprefpiied ampedim@Bx(e yiruses.|thd ietates! \dfal vewtors, the viral particles and

| NY.RBHEORIGE B thaRARAY 8f Ghodtaad iif SardulnBniciedefhbRiataly 1N

a basal nedium in particular in a nediumsuch as SAFC

Excel | nedia, DVEM GVEM DMVEMHanF12 or McCoy, free of

exingenthesprgieoed bmbatirhett sthe Siersasn then tladed viabedctovsa ttedviral particles and

fe @Eeé Qé(lgrfg too&lg' @mﬂ\} gy &Bﬁpc!la%“@’%f&gbly\”tﬁéj virdr i%oé*'%aturally occurring
It ves conmon use ersons skilled 1n the art.

ExE%FfB\{'r% S%?Ct%{’ﬂ“‘%”p Vligulge ‘)r%ar‘iosé%‘éréﬁtdl”%l‘i infgeHon® angenigygrus, suck spleen

Vi hexPisBYjrusS ockh teadphiiany atrevi@B thessdt. i bi ot i cs. Duck EBx(r)

cells of the invention have the remarkable feature to

grow in a basal culture nmediumthat is not

COW‘pﬁnéWErnt)r@@”W’ pmb@jirmr’éﬁhﬁéirus%éh$feéa§%h‘(ira| YREAR, jthenviral particles and

a| ﬁe@mh@ Q&I@f‘ig {o0tha fﬁrﬂilyl ofC;bHr\deanaémﬁéfdﬁbE/QhéTﬁlrLEH Rl &) naturally occurring

rvv C $C¥( rv e t}[ L I‘\7¢’Ot erQ ﬁells
pr%% Oré‘t‘ﬁiV 'ﬂ)f"%‘i 87 ?PUP?? t%OrW IR SBR/EHFY st em
(ES) cells, into culture in an undifferentiated state.

ACFHOJnG!hQIQprB@rr@d Qh%o‘ﬁﬁérﬁQh@ U‘RBG& rfﬁéﬁelatéch\ﬁrap\'}&ﬁﬁ@tthe viral particles and
i nvention rel um for duck

entA%§BH ReIQt%ein @%If"f"%"yc?frﬁﬂel‘%‘”rl‘?@e Prgg?é?ly B8 I @ naturally occurring
nmeadennyirus peferahiyersteeidd winbhg fawl avehovires, gneseradenovirus, duck adenovirus and

Suﬂ&éo‘ﬁré%Qr‘iopvgusv\értane&)tmbllr%ﬁlsgdehﬁuslth@r@gf %ples%q’ ﬁ&ﬁl%&%wrus are Fowl

second []E) enbodi rrentr_L t he
[ n%eﬁf"f'r&ﬁﬂ(% Lé?)e'é"v%' Sd%‘@V'F”S&J(F”i‘Q)r é""f‘r@%‘?”@h‘f“ﬁ&r(KB%@kF"W‘ adenovirus 10
entorPAQo), Eowliteieh@eld 8 (RDAD IFosl dtgnavirbas ars) Crdvil atienoiiagi UM2-A), Fowl

S UQ nS\%E‘H EEBSW W ﬂ?)wu%gr((?m @g‘%&PQ&%SﬂEQWQR%)t Ihowl adenovirus

ast ccordin
t hﬁ% @T%ﬁﬁéféwk adpnevitys don@hd), artdh'égqoPé@eﬁ!ndrqmﬁewwoﬁxamples of Goose

I ehdhesrub @reaGe&del ad@h&vﬁrug e, G@&letaabﬁ@rrusigceso&atydymir@s 3. Example of

o e B By 2 S b MG T P g cenovius 1
at least 1G--1, CNTF, I1-6, Il1-6R, SCF and FGF. Said

medi a are sufficient for the maintenance of said duck
ES



cells into culture for at |east 7 days, preferably for
at |l east 20 days, preferably for at |east 100 days in

wamosnehioff erenti ated state. Said cul ture nmedi aPOf/EPIves/054912
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invention may further conprise optionally at |east one
conpound sel ected in the group gonprising

I nterleukin-1 1, cardiotrophin, oncostatin and

| eukaem a inhibitory factor (LIF). Preferably, said

culture nedia further conprise protein hydrolyzate of
non-animal origin as previously described; nore

pr Ré@mdikt virtises ncjia@@ilit alyibt dhiyseiad @redveclols comprising a heterologous gene.
Colrrllcgﬂégﬁ]tbl ? ﬁent;—r!ae %l hﬁv@ﬂ&? g):[] Pe@égl%ftl?nﬁélflttﬁg\{n(ugéosﬁ%ﬂ"og@g% by the host
| agﬁ#rEBes?? 3 éeéreﬁéerl@etprl8§!elp15h@a$nﬂ§-t%ﬂﬁteserﬁ%ti¥ﬁNP@HS #ickyge but are not limited
Pr @\hdie tiat &l Fiett H8sh dutknERarc&lls. cul ture consi sting
essentially of undifferentiated duck ES cells

expressing stemcell phenotype with the foll ow ng

chélreagstani svérdien asohiefptesntacthe arse \df didx@s pille of dbé dveation to replicate
enﬂ@&%n%%a&tsﬂ.aog@ﬁ 8SEnIaG{didf Rickettsia #RbLkiORAl | y, duck ES

cell's may express one or nore additional ES markers

such as al kal i ne phosphatase, SSEA-1, EMA-1, ENS1

mar tee EBx® Aeltboofbihk rigvehiianemey atsb et u@ddurm‘oddcanemmﬁulr proteins and

at eob?&)eg QEe %‘%Qr%on %"Iyoq'elléféglté ertﬁ&%d Q1I ofCt%LArﬁblnant proteins and
accordln o the invention are cap ab mal ntal ni n
saP?i’“%‘iseﬁ‘?b'@F'Pdeptl"i% A&PY ple <'W19éﬁt'°@%mﬁd®wgft@ee@vf‘ el P B fvention by

a Gftslencod tabile tramdcion boan dusksseibieyoni(T) ciemallg, edde&Pr.@SEBx@ cells
prg%lre%gllﬁéﬁ)éaﬁ r%gorrﬁgi) ant p%ﬂeln% &ngépﬁée%r ?@;g@éﬁlﬁi&igagiﬁﬁko?%aldspeptldes or

uce I meric or
Therptener Bertidpe am‘ PEBNS PIPYeqet | 'OrE@e"ﬁ glratalse ingudgd in the present
mefglof obtai ning chineric duck, said nethod
conprising the steps of: a) introducing a sustained
duck ES cell culture as described above into the
s ubrpeeutivaiidn \wasal of thefinentiarcis phaarefriatly estentgdoamengdedplinuous stirred

| NE@HPBibleAGoL b\‘f‘av@ﬁ'bélbfr%a&&t gél[&e‘d blbl%a&t)fe Qplﬁr)er thsth Akhnd@ cell factory.
a duckl] in sai i meric

I n
ot A st 55 b ol oF R gpbE 9l vgriovs sices o T-
duﬂr:leks ngler Bdtespr d¢aei™ Biowactbi @, alefeoabtye Figdllg $o bioreactors. The resulting

{\%gsp%twl@rplg%eﬂ'tﬂﬁka%gmt&g%é&é HMEt\‘dn %r&i&fcﬁ&ydl&llly 20-30 L volume)

conprisin Intro
gefl‘i’éf[“ft'a:eélcl”yv"’\tf% erd BFoaa @R‘b@n%@? It%a gegeq @rg@qqtl%ldorngétyplcally 150-
i N18DLtveRiImeUdgesbal ¢)alrhe aktio toff valiime of thel gebanat (lathiekbioreactor to the seed

enpl!érgg% radgﬁer%)s uggrg%g%te r@g t(; \W?Cﬁﬁ? chtPlln%qg gapg&t%ﬁﬂn %r]fe%?st bioreactor,

uckl
du@kl iB riyPiceynipins : ﬁgtOgtDnbte galin Yhenwapes ice do-Akt- e‘h%P@@@utg a preferred

Ceér]nt&)dhﬁéht ﬂ!lﬂa EMvatin2Rekes Biatcodltiulblid §tBred THMR b_lb?@%@ﬂfhat allows control of
I nvent | n al S

f obt A |
or BEBRCE: “Sianc RPan CTaGCRTIHE: viReVBrh 8 AR Rotguinped win
coapripsiets inlpte férointresivcing thet eqlls.: starjle akigeni Yrgiowsheedia for cultivation and

sebfetsedr ¢ | GCnslundhddt ol fieBQH fRtagRAtREShE Jcukfe medium in the
mature as an adult bird; b) breeding said adult bird

ha¥P'ig° et er oI ogous cel |'s herein, ther eby producing a
bird progeny; c) selecting the birds of interest in

t hﬁcﬁroﬂ‘%quhe-r&@sénmﬁ@éﬂtlbﬁnséTﬁM-ﬁ%QWdh%}e (élﬂ\ﬁ) ﬂgént taI c%p%hlture medium
step of “expressing an heterol ogous pol ypepti de
ready to use, that is to say that it does not required animal serum addition allowing cells survival

and cell growth. This medium is not necessary chemically defined, and may contained
hydrolyzates of various origin, from plant or yeast for instance. Preferably, said SFM are “non
animal origin” qualified, that is to say that it does not contain components of animal or human
origin (FAO status: “free of animal origin”). In SFM, the native serum proteins are replaced by

recombinant proteins. Alternatively SFM medium according to the invention does not contain



encoded by an expression vector conprised in said

genetically nodified duck ES cells. Preferably, the
whedosnzdosgyous pol ypeptide is delivered i nto bi A DEPIAS/054912

fluid of duck, such as blood, sperm urine, or the

white of a devel opi ng avi an egg_,kzpr oduced by a fenmal e

of the genetically nodified duc The EBx(r) cells of

the invention have all the above nentioned

characteristics and are useful for the production

bi BPEHI €S LM Prseip é'lee\,“&?,d&”héé‘”‘%{?fdarﬁéé‘émfﬁ'ﬁa?ﬂf'”ed (CD'V' medium:

perhértiesly aBthep ndRinp SFViNBedinsbeddt sdvare adviadtag®s: §ithe first of all being

prfﬂgl rgg%l%gr@r go?nep?grzfgf ofr gtpchlErégtié q%d%d] I]eHaS |sI rrllotr%? of contamination by

i nedvRetitiovs agmtsesum ag asabwrysese n@ ther ortimizaden pfrtoy peliisatian process; (i)
5 pr 06 B8 ferQbprb@RIbIIGAR | Itm&pracéég lheaub& ot fhe b@@é}tdeﬂrﬁ&u%edlum Examples of

o SRl oM e are: MR lmliroen ReELteelag. catatogue 2009),

co@plr iPse (InVigogsnelRef 30901, ewetalagge 03y iFakerEBRYitrpgareRef 10732-022,
CUldedds e%@)ih Iaro\ngﬁ 4SCINI ((taﬂﬁtﬁ&@r%? 127%% dca?a\ﬂgﬁ@ Z&ﬁ)f (LrC‘)17 (Cambrex Ref

cel | | I ture serum f
- ohr S0l ey HET SR nlL It el e iy 0pR. o sFMacHo
10 or CH-QDIoM)RB’ESHMIS&B-GZ)s&in SHNMARHO- Uﬂnwmlohéléief/SHG@Sml@Z) HyQ PF293
!I—I C|8Hé IéerQ-ICa%g‘\%e(; t =23Y; I/OOH Lo ﬂgf §> ’3(518:55%5 %xcell 293 medium
cor A fent

ding to a sal d proce
co@&@s%@sw%e%f%p%@ 100;9wpﬁmeilf@ﬁaw rﬁj"%a?fﬁe'avfre&nmed'um (SAFC

EBRib$dencés @f ¢4d3511000NM )0 ExsedSFHO metiudUSPRD Biddtiended ré 14560-1000M),

se f dj N infecti ' I i

2 SFE) P ST By ba kST LRG S8 ehloul Eleh st e
15 1. 65431 | Exenfl 628265 /Brbell 65628ptEeeihl 00§27, shrsel | 6p6Rkf Braell 65629 (JRH

i n@@&iién@éb) SlcBM MDERESKN | SAR®BIoSJi@GEd REF. 195818 EXELIYMDCK Prod (Ref.

rebiEea RS e e, babpe Emep i et RICRAMBph B G916 or
ceExasll iGTNbBY érerdingftal hamed, iGOALS meglumg atlY @nCDIdA dHE-293 (Hyclone Ref.

opgiRIR8s) Vv QheHWLBEKRE3 B ELONH HSr. sﬁ@@@pmewe@w.taa‘geﬁ)hﬁccord.ng to
i nventi on_na rise the additionpal of add

20 pr@teg'bslt ptef reéﬁ g@”‘?’ﬁ Ihﬁe“'e%‘m'ffeﬁr'%e%‘?jﬁuh?ﬁdnthﬁéﬁ%II“fer%rIBed'”m N"2

t hat tigd baowe wiedius. peoopi@rgabd iacseconbhgefpret enbydiment Erezsemen-free medium
| NSRBI L8 hORUHNOIRE AUHoRh! QohpBliidel YPST N

chynot rypsi ne, ernol ysine, pepsi ne, pancreatlne

papa ne, pronase, subtilisine A elastase, furine and
CaTtxopryEsplof thaseenfaCaictinpapséotha rgmekest teel waoib ot arpartof serum-free

25 t hﬁlecﬁﬂ‘r‘ﬁy{mfollov%ea d Hél JARI?Eern?en b?% Mjm ﬁdél mgé Qr“-nel\cl)‘J %t I—Igwever it is more

a reco
pr %mw fodemeta %}\bstew'abf r3pters(e(di ue to @hoyb‘ioeémf therggeum-free medium 1
pr sﬂdembmép@n%ﬁzwm B YserddRd hedighen zdwrulengmaadémg medium 1, e.g.,

t ti f :
° g I isbnbls3 ABSRES O7 proleuBts Sipelfieny; 4P ki Rl2 s crecty
Theddad d¢ tserum-fesfe peditred¥’yt inghamzgmeval of & fpert cdfilsewmefree medium N° 1.

30 nEéétIIQém@% Q)e1 @%Jn@srﬂ?Qe@ﬂ\qkete' R&IiURe N° @aré/ add@ar@ 1t\}3ﬁﬂwe of serum-free
an o

I

t h'@eé)I"Pd\é IwaIP \?eé’tefe”%ﬁmf’%dr”flﬁ”‘v'?eﬁ‘ﬁ%ﬁ” %%””Hs%%l t‘hgr‘@luﬁ“es of serum-free
i nokdigeN° Adt added i Inatunreadf bgrunder nediog N rlo sesrédprefeabd embodiment,
at 5&\”%@?&1“ '3rtH§%§lum5§§fSS%RjrnI I@Jétmé/lenVﬁe§ is éﬁ@@cﬁ:fonlevolume of serum-free
strains, as well as reconbli nant viruses and viral
veRedyBMeri ved thereof. The virus of the invention are

35 preferably selected fromthe group conpri SI ng
po'm/el sreHﬁr? ¢e B%&HI?W’I%IIH/BHﬁ§§erurR%@%é%IH él b@&f Elgﬁlented with at
Vi ruses, navi ruses, adenovi ruses arvo
r e'@%trqn@e'ggre@?n*cs@w?tﬁ@s‘@@ tf@o@r@lﬁawr}sw@sof PW‘QWW? Jigils, fatty acids,

t OgRWstekth 8ftamin,f dAIORYIrAtSE Hratdlfl ny@bIyR2Ws! 3 $i86-animal origin, and a mixture

thereof.



In a preferred enbodi nent, the viruses, the related
viral vectors, viral particles and viral vaccines

whedosngpos® the fam |y of poxviridae, and nore PCT/EP2008/054912
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preferably to the chordopoxviridae. I n one enbodi nent,

the virus or the related viral jyectors, viral

particles and viral vaccines are a poxvirus,

preferably an avi poxvirus sel ected anmong fow pox virus

(i.e TROVAC), canarypox virus (i.e ALVAC), juncopox

vi Pltpgnativghnd BSPC?/%Sr‘?Es’ep'ﬁ?t@écﬁﬂﬁ&% QfltF‘bﬁ‘VG’H@P tit 8cPFRFEY Process that
Vi Edfpris@pUtBe bgiowalrstep, of S4eaing ﬂwpxexs/wmm leaSt &el ihdrient selected from the

p0é¥{é6 ggﬁélser%gfedélnegg(?é(ds E&ds 'eﬁa%) rqs ch%olﬁ)}araﬁ‘&of)Q?e\ri/r} P){'(Ijsr’olyzates of non-

se@@@@lexﬂlglan%ﬁgctantﬁnéla @ktsﬁrté@eﬁ?faémofﬁm tgiarfugd peferegd pmbodiment, the
m@bé.h@@oéﬁ@@urmg astaps )0 W& tlﬁﬁprN&a@b for @da V@&fﬁbrﬂ]bfirepllcatmg a virus,

\(/IA%1 An ka WA%\gfeps EIWRQZ 0( ?gerrPaélg? {I]gn %flurgp the 5%%521) The feeding

Vi mey ogpyr elmSBOeraallz®29IS o @B edtifusug basit B het the feedlng is discontinuous,
Yamamusaqlma b on bl By Wy BB BEline LV & KREREN one time per
et é Pediatrics 42: 980- 985) an her

nmbi nant or non-reconbi nant vaccinia virus. In
anot her preferred enbodi ment, the viruses, the related

Vi fr?AhSM? asof #hngé trcﬁl corllrﬂbl; gé gd‘ﬁn?hb@ngf Mg'rgglbrﬂgsinatﬂ r%nzgmlno acids,

ort MyXOVI I | ticul ar
[ nY'!a[]i‘éFiz%{gfﬁ‘ﬂ'Cr"’H§i INOTgRAIG %@Fﬁ’r SRHeE ‘\/P"f‘rb%hyp@ eRBARERA gt Bing present in
t hen gihewd wezh Susdorts theOtultivatiarf iandell Ue nzre. Noweusr, infdrti@rto improve cell
. %r \H%Q}% glraY ‘Jrrogéc‘tlw&qi%dﬂ 8n4l W }e‘d%ﬂé %revéordgg to ﬁ‘?{\ﬂ rqula
i n?ruenza virus ne q nelusnza Vi rus. l'Uenza
virus is preferably selected in strains A, B and C.

Anpigcriptce af REnid-acRiRS 1€ add (Lhb tesll h‘dlfultésﬁﬁy Bk tBtefhihdLHLBA analysis of

i THREOFY ST AT B SRS PR BND PERD T 1IN o3 Ry o ol
,  HBNEs. Adgdiingto mNBerreAmtbgdlmmthstarrmorayds @deedctarthe medium may be

L?%ééi?cgedwglﬁggéz ré)gib @(%s%%r%‘abrﬁ ﬁﬁf‘ség%\me%lj g@%‘ﬂr\n‘%{ 8% Qture thereof. In a more

/
 Tekhe] FPedmer e HEHEOF G005 SEIDREM Faf SeYS) Toke feeding o
Anglatgmgierisipagorkd8iN2urignstere ah ta @riot maiAtalatha rgiutabiife c&®entration in the
A NQ&W%&%@Q@&( o’@*ﬁﬁ\mea?&}hﬁ%ﬁﬁ/ &éﬁerably between arotund 1 mM to around

W sconsi n stral ns, one’'can recl
wi ¢ A ENY mestirsefergbly Byop@qgg @h@ll%epgaijgr&d embodiment, the feeding of glutamine

B/ debasme sbuingdus/bass. 1Bk/es@giyad dok EBRx®BMNdb AstlaondulieGtych glutamine,

ontTR6R5h Cot g TRl ey 6 SUBPGEC ek g Shay or may

B/wﬁbay@pgﬂbmﬁ@kﬁﬁrpﬂ@w&%eV"rus of the invention is
sel ected anong wld type virus, primary viral isolate
obLal ned from|j

|
at MERDPah PP eSS Phfmupdiy e CaBayelFoeRry B e MR are soects

| ofero éhp groap lROeSl%t'daplf diglvioseisD-speresss and arqalaaiow@r a mixture thereof.

r eX&bﬁ:ﬁ’ngQ@ BeddrE pf%f’ég"e@ BRhEH Mt I‘tH§ car%ﬁ&‘raterb%d& stEﬁgIQ(fose The feeding
the invention is influenza vi

t he
i ndhe'I e ERFPP! ”?89“'&"}%“%{6%‘? ?)oﬁ‘ﬁ'ie %%fﬁr%b%getﬁ’a%ﬁ ‘P?do dyto maintain the
pr Digeiobset dooceptiationtn tha nted@mchetesn@rawed 0Gpfl tork5g ntld-giucess, preferably
t h@étw@énl Qé%n\é' { b‘ﬁ toof(pgﬁgiab'g%@oseAS%férrérHIWQroEer S8 %?I%Ff Ii:)egﬂlucose In a

enbodi nent, the e is trypsin

c obrefered %’P'PQS’H“%‘F they ?iﬁ%’?gn"f Prﬂ"l?@?ef OGEY O(”l?rcé’”'i*%'ai‘stﬁﬁsis

conpri ses between around 0.01 mg/mM up to 10 ng/m.

NbATec ft%re?ka eYe'rreI:i ha?nbo&ﬂ%ht ‘l"t%nfg) dd} zgr'rélt e%gtegffrggin %ﬁgsdi%hpl &)nsmtlng of

FturePredium s co
us?ﬂoiﬁskerj%rﬁef% Gﬁ‘éfﬁﬁ%@é‘ﬂ%&uwrﬁstea"wce@%i @pInjtolgicAgiddstearic acid, oleic
besdie aRbidle 88, liRolenidISd, Bhd theP Berivativet edralthitur thstBst. More preferably the
between 0.3 to 1 usp/ M and nore preferably around
0.75 usp/m . I n another preferred enbodi nent, the
viruses, the related viral vectors, the viral
particles and vacci nes belong to the famly of
paranyxoviridae. Preferably the virus is a naturally
occurl ng par arTyxow rus or a reconbl nant par arTyxow rus

o o o o



duck para-influenza virus. According to preferred
enbodi nent, the virus is neasles virus or a
WO eemntbosant nmeasl es virus. Accordi ng to anot hBET/EP2008/054912
preferred enbodi nent, the virus is Newcastle D sease
virus (NDV) or a reconbinant NDy. Exanple of NDV
strain is LaSota strain. Wen the virus of the
invention is NDV, the process of the invention
co rises preferably the additional step of addln%
teadidpare frem SIPMAPRDRIGE @6l F(1%8) arsdirediOmSad keftiatyrpsids solution
th@@d@hh@w@wbmm§mg&9pagat|on Accordlng to a preferred

t [ : :
CoRFoREFATI B ororEFy AR RUFETF-Sc ALEL A8 AT dipiigrees ke sodium
cohpﬂrbcge@ lvsidaie nstalilgensd s@biizersriy iwbuntgradt ondadamigp! rekress, or protease

5 Nbﬁﬁblﬂﬁ@ﬂﬁt%@tmeﬁ a %Bﬁ-loﬁkréﬁtfadt\e@rt‘c\s%m E@pblﬂﬂorg/fene rg)ﬂ/@cﬁ'(ﬁLUFﬁleC F-61,
culture nmed | S COﬁp bet we

B O e, BENBREPNEGRE URDNC B eoEr NG o Lican be acced to
bethwemdruﬁt & 4 de-tbampp/agbnt. These agents @re gohgrallyrusedth protect cells from the

rlf'r%@gﬁ\feng‘fe%tst& rgtén L@n@é nt/vrtholuﬂgﬁ ggfltlérpg ¥ suﬁmdﬁ%é ra)scending and

e I nvention y grow I n adnerence
ar urgpg i PubRiesrap asd ie darpaps of thopapells Miat arrdogsiegtaertagpyyface of these
10 NDMr bubbleat(ispargingm Thejuatite ofasdidyic sufiateet js piatkiaklp belalesn about 0.05
angtdcg (gult(ella @glé{p‘cgﬁyoget%ge a[)gt Mla%lgféb% t\/\%sc\;//nokccordlng to another

poOSSI
gr emquﬂlmemt EBshe rifvestgn, §1e| @aa@trﬁt'pnt ofesuffentanati el eyture medium may be
ChAb@fidas bdpk G.c HcRRbe S@jebiBase) the@Biof the Bell NRAsVI I al
particles may be determ ned by haemaggl uti nation
assay. Therefore, the invention also pertain to the

15 usacoofding®x ém ymbeslirhent offthe precdspebnplicatingfeotirug bfghe invendion, e addition of

of safih e n%'dﬁﬁ RS ZNQYhe’béIU&Iturlen |sa;5%nﬁerd ﬁfe?flrﬁéctl&d step b), preferably
enbodi nent , Vi rus ﬁ@ rel ated viral vecto

t h'%et‘(V?er”aﬁm‘p‘Qr(t? {1 e Bow ervsé%oc?)n%%d 'E?@red‘ﬁfferta@ytaf?é‘”ﬁd atrﬂot“ﬁraﬂer step b).

of Atcogiingi to iadatier dfbefiimeatidf yhet iheentiom; tre adglition nfateamfreeymedrum N° 2 to

OC HIEA uf%l E*b@tférhqkéé b%re‘%ntgaﬁ)ﬂ %@prb"ﬁ‘r%ef@rlaplp @Xt\/v%e'r?‘ aro n(1<0 .5 to 4 hour
ecte I N group conprisin IS VITus,

20 ¢ o‘t"f&tStQﬂ Phsa”ddn?fﬁotrf@fGWUn%{OWdr ushoud‘?ﬁt@[ﬁrgﬁﬂyba 0‘F?°d§ng to another

Vayrasadlinvdnt o the RO&Btidh, Her additibhl 9f sera@ifet e Ne 2 to the cell culture, is

en e%nﬁ%o] grln?ilta éJu‘él? to \tﬁ?e L&{ erzg “tr%%rrSﬂﬁr?&Bg'ot %llﬁg bYIs FWRied out at an

ezuel an ul ne“encepna
pr @fOer(fF‘é'Hp"éWdEfdif?Pé'ﬁft) of it 49 fythespreferablyr 8] 4 &Q1° worepreferably about

ver:rt?]gbao tah@mwer@éfe@arptabmt ee@“ aﬁéim‘éﬂﬁlﬁlleﬂﬁt‘ﬁtﬁbahW’llgiete(ﬂmme the optimal
am | the v

25 na&n[j)r glc?%/ I&}F Peﬁbpr e p cé % r\/ecfglc\élés arg preferzLaJBQIy ICLﬁturaed during at
r eleestizit maat leddhre k, @l'%&gé hyatresst 96 heat lgastel0D, gblagst 144 h. When the
Vi Gikd§ (M irds Sth® el Rb 3BlsYars 8litiel 8de NG t he i cense
vacci ne strains of MOV such as : FCl126 (HTV), SB-1,
301B/1, CVvI988 C one C, (Cv1988/ U RG, CVI988/RISpenS
R2Ih2tBe (phdtedsl 67} . ihventiomo tHeecell pruitire raf estbpeaibie diameditout biéatch culture,
30 V' fe Péeﬁéd bettr!t‘recurttﬁe qe(?gatc\,'ﬂ (fuﬁtrre\steﬁerﬂglérﬁ cJIMF‘e MlblreeHreferably the cell culture of

i cles and vacci nes bel ong t %
heﬂ%@ﬁh‘érprerf%fﬁ‘éd bP’rf%Ct%@b‘W“thB‘ev'PfreﬁfQ” iy Stﬁp atsuregpmpd when the cell
oCdansityn 3 dtaéast akduyid Acalllioh ngdeep@d@mumrm&neﬁm amore preferably 8 million

r ege(ﬂgptl iﬂ%g{glh BP@S‘-@Q@N EFOH&s \Nﬁe%f%ealk% Xn E'r‘SL% el%e(?rt[tpertgfectlon in step b)
avian an navirus e avi an
i sispeddrmpdwhsn t§e P@ cagityanefift lepstat @ﬁ%@pﬂlt@@h@q"yﬁt REpfasably around 9 to
35 duwmm@paéust,ms)rsvéﬁ Higher.(DHBV) , heron hepatitis B virus
(HHBV) and snow goose (SGHBV). In another preferred
enbodi nent, the viruses, the related viral vectors,
t héheypht af thp geuindtee Sulbtumel medivei inetsphel. bhg) et die pefanbllyymonitored by

of thBibfoR@ioF. Irrh@epH Hall raar.rt b G4HgRfrohé.§ &3 7 8USreRtHbEAround 6.8 to 7.5, and
sease Vi us. ianOt er preferred enbodi nent, the

Di

erB@é@ﬁa?Wea?e” d viral vectors, the viral
particles and vaccines belong to the famly of
flaviviridae, in particular Dengue virus, Japanese
encephalitis virus and West Nile virus. In another
preferred enbodlnent the vrruses the related vira

o, s .



vacci nes belong to the famly of coronaviridae, in
particul ar Infectious Bronchitis virus. |In another

w@e@Bazgossl enbodi ment, the viruses, the rel at eBCWEPRDS/054912
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vectors, the viral particles and vaccines belong to

the famly of circoviridae, in rticular Chicken

Anem a virus. In another preferred enbodi nent, the

viruses, the related viral vectors, the vira

particles and vaccines belong to the famly of

retroviridae. Preferably the virus is a naturally

OCRUNd progkss ef theinvenisn,Sstdpa et fanDIdgdl0 days before the harvest. According to a

r eére}%H‘Ec? er%lgoqj%%h?lske% '%%st\é Ifcj;rléﬁo 59%%'%& g t‘ﬁg hl:lrgg& ﬁg(?’me%f harvest (step

r e@)rl@%f\na%aqcn@mé@ thejcall @ﬁm%methemu@ff@\on é@sselnﬂaﬁdnmm have now found

t hﬁat\/thé 'é§tﬁ1$al tlﬁle%rrr%lr@tsletqe Virdsa$ |thQ/6td@[/sSafteTr R nEiB of viable cells have
Vv

I
Poieober r g P et e g BrRE B Paettbe Rt vipLinegpon
occurring parvovirus such as duck parvovirus or a

r eﬁ%ll%@lﬂﬁre Eq{eHQrYﬂeHlé?attJ}ﬁd’e%?ure cbrﬂpr@@@%@tﬁléer{)ﬁ?fﬁS Ea@‘d: depending of
nbodi nent, the viruses, the related viral vec

C hRSVITEPPh 4t OesEa S P e Rseugieg 69 e fieipy i preferably
of pafbemidt B8°Wae. Preferably the virus is a naturally
occurring adenovirus preferably sel ected anong fow
adenOV|rus oose adenovirus, duck adenovirus and

FRdhcely 68“% FRdlityglp gEpwriB EdiRBISRARUItE Wil 65F GUMperkip dagpe aggregates
Ex@frr@h edlis Ofp th@wlre tER AMrdd(Ey oftetls. Maioutad @B et by tleory, the size of the

( %r%g m{;%\%ry & grﬂgu :tor tﬁ% c%@o%% Fﬁ)gﬂgur%qﬁé?j ér{n ggrsexémplﬁ presence of

( PuriaytantFsgoll asarRYREPY e 9IEeol (P5YRONEWF-6ARIARANIG £-68, SYNPERONIC F-
( Ags, A URBAW F-adeneMiFoMICIFL1 d8$8r€b)snrrlﬁng1e aeHRBNkIGIS alent ions, such

CR1L 1 F d
(TREY N Ot T P aror A SHAPETEE 6 ey RS e found that
vi thayiral el He dfcra@oes by albafrgvthe G8x@ rcells@idieinvention to aggregate to

ad&ﬁﬂ‘élh@%&o gorm @ﬂ%? dé"rﬁi@ RPMLI Y&p B) of t@&§&s§%ﬂﬁ’é’ﬂh5 Y&alifg-up from the
adenovirus is denov T?

'Ex%\"?riﬁgya’@f W‘ﬁ‘f“ﬁ%&ﬁ” Q8N Y thipest éhePYaé'%sns'é%Seﬂovu "f‘sdfé or roller-bottles to
1. Rereacitys nhe buspendiseslls ael asteralhupasaaged not larger veesk!, teither by dilution
V' Q) re\éﬁ%e%{uﬁl 8Pl§g)£én§,ﬁ%bgtlcﬁl 113%\/\%6% QQ%LQJS B6n of eells&g& into a fresh

I nent unctlon for rep |cat|on 0]

t h@e‘?/i"f‘uy??s'”}’@t%rh@% ifyad sy dt“f'f@ ‘I"??JSCF”SC@SF""QEB%{ 1°) recognmended to keep
helaerceV clubids indy tha chielr@elo gl &5 iis] betfde potets eistupt tafie clumps in order to
ve . e

RS Ll ok @l Blccl. B GHb, AR e B o cuture o
al gep peindtitasks ¢f relipebettes, ifis Emmynd@@ﬂq diluger the jg@ll culture to passage the
l(:ﬂla@:mrtt@na@esa vé@h‘é|($)Caﬁcﬁlt||s!’1h(5ta§&inhrh6rﬂéd l&ﬁ@ér@d’fugﬁa &a.cia di&upt the cells

a e
t h%u'ﬁ%\/@’n? P Fﬂ%”gn%{f‘i'%'f‘% °£9’eevﬂs E’& '?rSe 'PE‘B%E‘S‘V&’ 8?&5’“?1‘8' 1 a pigh via
pr po@ictien. &ausegeqrtly. desmanstdled mibnar mﬂ definsavhethlend pastial disaiption of the
ne&h}ﬁﬁ% af pfb@@%‘@ﬁ ét Oﬁurfnsmbéllaﬁgssé%gbﬁétgpc' a?ﬂng |mprove viral yield.
y y

pe i ncl u
OB PATRo FHESTEES, PIOETTS Irente. P, BRErO By ALVAC and Foulpos
t rédnseseare aptairstlalyl @ pracases dfetbe iimveniidh that leadmeethsmmp a) of proliferating

Ve@l&rﬁﬁed I'-_(B‘x@ln Q)%Eé de@érggYes o‘*l"Pel\Aﬁé‘eﬁlé '&8 tcEﬁérQertharpﬁlléa%t one hundred of cells,

exp reSS|n% sai d reconbi nant protelns or P
(i Pilsashing Nprrred 9f caltsi "i‘)trlleaéff"’§£%fjrifb?ft°?'5e%t "?ﬂs tB?‘@P%d(ﬂé’f cells.
Peptides and proteins produced in EBx(r) cells are

vati1 on vesse Ion I's nore
seméxctbedieaﬁtsiﬁ@t F I naslies Gt riensdeopegikatisinop eaelasrge- mdependent cell

]\C/\FMﬂi(uteﬂ?eldBJnO rsmg&cfwargseiulngé may bl b@I_Ho@ﬁtﬁélfhfr,a tigH \lnﬂlae;sroduct.on the size
, as and. a C a ells r .
Bl 5 B A Bt BLaonsf e s sl Bl Py koo bure mecium.

t hrough various sizes of Tflasks, roller bottles or
Wave(tn) Bioreactor and, prefer abl y, finally to
bi oreactors. The resulting cell suspension is then
typ| cal I y fed into a seed pr oduct| on b| or eactor

Y. . Y B o

al fl?e |h\%%lolﬂsdﬁg/ef5hn|¥jhﬁ%t [g%?géx %llgl?; ulm%g prgfgr%b% du?k EB)E)(? cells clumps,



180L vol une and above). The ratio of volunme of the
second (larger) bioreactor to the seed bioreactor

walepenz®ssipon the degree to which the cell |i nBCT/BP2008/054912
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propagated in the first bioreactor, but is typically

from3:1 to 10:1, e.g., in the yange of (6-8):1 .

According to a preferred enbodinment, the cultivation

vessel is a continuous stirred tank bioreactor that

allows control of tenperature, aeration, pH and other
cofrdgPH BBk ety el SUBRIMARHR Iﬁ’rqf%ra*éﬁﬁﬁnf?ﬁé'ﬂg%\‘ﬁ ¢gRcentration comprises
appstgsnl a5 M adde2.5 il rordfétbislP eid0hd1 9 6 ik, p@ldag+ coitoehtrdtien comprises
0~ Heticbn o'0H il B Hg%'fﬁ d)fré%éra&g!artohr\’qa&ﬁﬁqﬂa L
refoving cells and nedia and neans for agitating the

culture nmediumin the bioreactor. According to the

pr ﬁ%emeﬁt.arv arb |r§151e to s@r Mmsfab%ameouylw\oroeé%l\@f th& @RentBn. The instant
re ne %%to use

emggle W TPREG I B SN IS UBP Cin a1 iR alichg The process o
c einbufanturing \pavirabvagcioe lcbmgrisewitie. probess afreelilicating s viws according to the

nefﬁ@eﬁfﬁ@r\’ Mh&@lﬁ r{rﬁecﬁlaﬂ ¥) &Q/frhé"ﬁéives@@%o%ﬁsu%oﬁtlédsptha step selected among
hy ol yzates of various ori

Iterl f;%{}ﬁ;grétratlleq ]e%%l% staggpr&p ty—_emdgpgof ﬁtﬁ?ﬂlZlag.'ggﬁﬂ tThe virus harvest
or lsgpieﬁtd)rqulabaofdlr@dp téchadlog|® wedl-keawn tolthdé miab skieesn thetart. According to a
Co&%@h@d ﬁﬁﬂg@&g@t %heogte?er %"ve% héHIPR}.r&r l:cgﬁpﬁls&f Agﬂectlng cell culture

st at us: ani mal ori g e native
s ePUrRINGIaBt i#RedaliFem P%mfa%aélan BS/C‘?"e%‘BWBl ‘i"f%f"t%'f‘%tcé’i‘?%‘”at'”g freezing
Al areirdnaajimzmgsk/wswarmdt wmwmeﬁ)bthtmuzm@ agdre. Fonweitpledfor influenza virus

do? Se I'-rr%?%nng ?\] &ersgn %Ygﬂ)s{el?gn(ﬂ‘-ﬁgy O(E{[E) Tegt[)c? ! el flﬂéd’sg chapter 24 pp324-

or are’chemcal
c?@m cally defined nediunt). SFM nedia present
several advantages: (i) the first of all being the

| at ' f I ndeed t.h ' .
o 1 R oL BLHSLAS 817 B8 Rt SUE AUBHYE el o comrio te
asad@fienal vitep ok dactiviation) ot harvested mirysatlmagtivatipn tishereferably performed by

p Uﬁéd‘tﬁl&ﬁ‘Wnﬁ’ Fbrrﬁél@é‘h@&as abe@dr(ﬁp}olécﬂﬁe bt dr Ediner GRA @éié’r@ér@ I(| ol su¥h as Tween
rocess bhecause better _defined

Ex%\% gty'éf'm%tBlfh?E}"a”Hm '8/0'3\9'8#?%?)@”%51(}1‘%105 %ﬂdé’m Sfonycholate and
SHMIN-buti)phosphyata. Ref 11681- 020, cat al ogue 2003), Opti

Pro (InVitrogen Ref 12309-019, catal ogue 2003),

Epi serf (InVitrogen Ref 10732-022, catal ogue 2003),

Pr cootingde @M}p%r eRpdasnt, the IHIWIBIB@SO relatesy te@@@ocgmgj)preparatlon of viral
LCéﬁfugérﬁ.‘arps‘mtans Reh tBESHGEO 2hinabte dyCGrHQrdwe&sDM (Heaintdr@idn, said process

003), Q SFMACHO cl one Ref
}—éoééfggsq @ %%&pﬁ UZI I |H%/ (Hycl one( EZf
SI—I305163)023P“0” 'PPQ@B‘Q(WCF%H@ FeferBiamh ISHPIF)I, WHRIE virus with a

E’EA\F/%r g ( IsdxpidniRgdic &h@%ﬁ@i&g@onzyrﬁé(cﬁéfbrlai@@gzhm& (88 EC3.1.21 and
brot ci n { E58 MR AR RR A ST Eheee P e 29 4335ET 1 T assiication)

000N, ExdedferabprdImeighstion {r@ARCisBieozoopser{Bewzon aficlease) or DNase I;
14560- 1, OQQM@tlomeéétlorﬁg%eﬁe?deHm Ifxraﬁ]‘}%Ie!%mcﬁII éérﬂbr(lé“/ﬁggrgent are; without

Bi osci enc ref 14312- Excel I 65319,
65421 , Ej@é?tIO”G%%t“”E%é'ell\%bm'%‘é% safe, 8Ny %Eﬁ?e myristyl-trimethyl

Excel | 656@R®onkixcsilt] lip6BGRS6, IARI BidoBedesifces), Excel |

MDCK SFM (SRS B RGN E5InRhis 136 8iko Clay HEXESEbe MPHKirifugat

Pr od (Ré‘:‘ VB678) %e% Icgrapils Med |uPn Say(anl rrla rgation of
conponent ”f”rag'gﬁ*t'o(‘SI GVA- Al drich, ref. G 9916 or Excell

GIM 3) (hereinafter named @916 nedi um, HYQ CDW

HE%%%%@@%M"C%E%E §E§%M§ﬁer eﬂ}ﬁr : eﬂg‘pﬁﬁé&szggas disipegrated virus

t hearfiqlass fcqgrdifode P@Gmé‘PﬁHﬁ%ﬂtrﬁﬁ?ﬂ’acc'ﬁﬁ@ %'é'iedrﬁrfr\a@té’a‘i‘?éd?‘@ﬂﬂe According

Nltoairhgthbrh@nlﬁﬂfrﬂéﬁt ficeRicomslis WvBIBttghualed vhEtheSBRiInTeAd Wbcines mainly
Accor

CerTIRRRRES e SRSt T abERa By MedRieat tinmapy, proereoy
a different conposition. The process of the invention
enconpasses the renoval of the whole or a part of

serumfree medium 1, followed by its replacenent by
serumfree medium NO 2 . However, it is nore



convenient to renove a substantial fraction (e.g., up
to about 50 % of the serumfree nedium 1 and then

wo epBaziosh it with the serumfree nedi um NO 2 PEI/ER2008/054912
still renoving nedium11, e.g., through the spinfilter.
According to a preferred embodifyent, serumfree medi um
N2 is directly added to serumfree nmedium NO 1 wi t hout
renoval of a part of serumfree medium NO 1. Between
0.25 to 10 volunes_of serumfree nmedium NO 2 is added _
t owithoyotertie apfionaliy filsier ABEOhePRIYRIRE and cqrpriging saifl Mirysefccording to a
enmbpd ierBodimef ethaBateias BUathplsity Vieal 8nt\g©hllurﬁ3c8elm; obtainable from a virus
se o1 volune o
seé%ﬁ% %4%&0"%@@ touﬂgkﬁ) gﬁs Oﬁhgﬂnﬂ’rgg'oér eferred enbodi nment,
between around 3 to 6 vol umes of serumfree medi um NO

5 2 Tise indAGsh 419 éilertéllmtd«lﬁfﬁv@é‘a %ElH@b&ﬁ&@lﬂﬂﬁﬁ”M&Qdﬂ-h%Eﬁ@ preferably

serumfre ru ree

W) o 7D BB atrpte &Y tﬁee%g%e%ﬂm he Pl et wheren infectc

s eted diteEBA®, orefdréldy grefowply clocisar syi0mbicksn ElxPnare haivelsted in step d).

l'ipids, fatty aci ds, cholesterol, vi tam' ns,

car boh dr at rotei n hydrol zates of non-

orf Cc'aﬁd’ & enf TUPR MW eToBBF S Al ter At Vi if“’e’t“ﬂ% in_combination with
10 pr phaas@ceoﬁcahyeqmcemable Qgpstanveést wischoicredire therinemirieorespossea Non limitating

f eg%aeeglg %f Qﬂt%@a%égs Wk/llﬂ@rt m‘&r%g&r llh %mﬁrlibereé&gt% ' &ﬂ%seéﬁrﬁgmplete Freund

e cel eaSt one |1 ngre
Se?%’la@td SlaP‘U}'ﬁet P@@F'B@phW@Sﬁ“ﬁg Iyé?le%\trkﬁnnd)luéﬂﬂ'cd§0|y°|3 polyanions,
| | paptises, Vba(tllﬁlrnanﬁette&areb@Wﬂér&ﬁcorﬁfeﬁﬁc@érﬂmhp’mm VExainele of synthetic

|
Ccﬂwgtl i 21°T a%dﬂl%)n SiMFn @%@gﬁanﬁ;gg@?em@‘éiﬁ e‘rﬁ%ﬁ(msp@gr(??om IL4, IL12,
15 ocld:—u$ sgraruﬂftozﬂ@ %Q%wbagf)comyﬁymwtme Hacterr ocke ey die t3ed to Shhance the

I NYRBhE Pk résPBhdecating a virus, alternatively only

during the steps b) to d), or alternatively only

during the steps d). The feeding may occur either on a

darhey vaxeiiesofothe oinveatioo i iprefroelly lsaliugl forhelatinhe frezedi prgparation, a
| SqdhySeRA bhdMHOAS prebBigtidre §stioRslly BBt iHira P8 &aI tulFof B&hinistration.
day, nore than one tine per day, or less than one tine

per day. The SFM nedi a of the invention conprise a

nuTmtiEeracoie ofigyr iedkingat is pse focthe d'rdpgylautlt aol/@dhedkpeutic treatment of a human
vi g)raamemﬁ‘nal Wegée'b a%ﬂﬁjs ;5 g\g ﬁrﬁ%[%d qﬂéfgr%bl Stﬁé’&l&?vc‘acgltte of the invention is

car bohydr at e, I ngr ei ng dsent In an
andafrabiise Fpré%wgpﬁy@ctuq@d@utt’lera\pglft|cdrﬁa@"fenhof@etpqmqnﬁnfected by a virus
Vi $dlgrtedHOMIRY @MalldoR, iofiudara, n@asley mavids Crabéllagir@sss NRSV. Alternatively, the
vi ral. L\ . [ I t

25 a%bpf Bﬂgéj ﬁt(/!aaﬂqh ¥ Qfg%gltyogg f%r tHez})g(%)%g 8 Q a‘?ﬁg/%rr l%g%g%ﬁ’ g treatment of a
t h@n"@@” infegted oy rae v'rr&ysedﬁétedeqw iR C&‘ﬁ'ﬁl Yisgage ofirus, Egg Drop
anSYHaroﬁWd &is CIﬁI’@StId)UBBU@éI Ijiééaieh thfécBblsBronthii& @irgs ChbREDistemper virus,

ari es, ac ecl es.
AR AR BB RE R Al o FRu e R RN S g e used for the
adntenhyta@tlct ﬁei/crrémrenﬂutmyeaj@eryetfe:btoeld diseasastdyeh g capser and infectious

30 co(m§éa§g§ figh 9f aomspar agi ne and glutam ne, or a mxture
thereof. In a nore preferred enbodi nent, glutamne is
added for chi cken EBx cell culture and the feedi ng of
gl qualfﬁx@bceill$negse)fﬂhmr|n\33(dtlcmgré nsefdtte pergyjatd anddjroduse re-assorted virus. The
”%RJE zNltﬂ ad &%mght% ggﬂldﬂ?e chﬁr‘ihﬁﬁhiao\ﬂruk I’rlna"'yrb(:é r@%géolr‘tga When infecting

bet ween ar otnd tO ar ound mv |
beflmé@qe%[ym@fepﬁ\ﬂfltt@ |%lv[e6mr|1dNt§ Wsté\ﬁ(adlﬁggr@t stralns of influenza virus, a
35 pr afxesf abghryerm’cbgﬂmdmg fisivl twb it rgpit etfrisr i€ Gre i 06l tHeedame Hobiecell. During

fe | ifi
ﬁgj% %g ﬁg alllj&%ﬁg %?EESF norglg ﬁ%gr%%gg né}tj%g%ﬁ[tspc%w(ﬁé m%enﬁrated Specific

gl t?@%ﬁ?ft?fé\/"ua@@am b@tﬁ@t@ ) S@'eﬁta\wr elfeinglipp| withyantagtibody for example,

symula Qith 2€dBlrétf @dits NSee HiMBLME cErtem rgbtuham AR MBYmer E. maszds Vaccines

or A7 TR EERR sl ek Bl e i st Yo B SERRI Y oo mnvence

medl um are selected fromthe group consisting of
D- gl ucose, D sucrose and D-gal actose or a m xture
t her eof .

20



According to a nore preferred enbodi nent, the
carbohydrate added is D glucose. The feeding of

wzgkuazwse i s perforned during step a) to d), POI/EP2008/054912
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preferably between b) to d) to nmaintain the D glucose
concentration in the nedi um betyeen around 0.5g/1 to

259/l of D-glucose, preferably between around 1 g/l to

10 g/l of D-glucose, preferably around 2 to 3 g/l of

gl ucose. In a preferred enbodi nent, the feeding

D wua Oy Exeise genetin(Sge EBRITH RigeNathASHsSci AR BE ?’% ?t8<95 41990); Enami
pr efrerssed. eirdd@dizgents13t(he1); iLpjtids G 69:3el7eriti@dioBgypm t he

group consisting of cholesterol, steroids, and fatty

acids such as palmtic acid, palmtoleic acid, stearic

acThe, presest dnvaetiod , alqo; iglstesi te taeiuee of FRx eell tinegcf dhe iamention as a cell
t hﬁ]b&trzﬂ@fo‘ PEFbINV @S tltﬂi’tloﬁ EEX@tdélTsaNlﬂ E\ﬁél&ﬂf/ in iIE& current cell system, such

prefer ef at

D S BTERIr S, i CorSe Palb 5F Uy iR SEpTT (it of a via
[ sscmdlded’referablh@eoubittltra@nnsemrbmed'lﬂyér Ot roethare(Reexbln thtiench H, 1938.
aUX isinioR HetRdHs LaNRR fif§HeheASnBMiftE Ans YRS RRC 85301 ke
sodi um bi carbonat e, oxidation stabilizers, stablllzers
to counteract mechanical stress, or protease

i NThebpresans invkftion exdpoi reatks ta thEDnsé onEBx® uelf Brek arfitthe muerition as a cell
as&m9k¥@&%£%&ﬁn%n&h QQMD(PLURONIC F-61, PLURON C F-68,
SYNPERONI C F- 68, PLURONFC F-71 or PLURONI C F-108) can

be added to the nedium as a de-foam ng agent. These
agety isvenlich P60 eiaads! ty this@agriostichdofipegtioncadhiaming vartaes fve the invention or
ne ts of aeration since, wthout an
ad%ﬁ%n%%m§$£§&éurfactant t he ascendi ng and bursting
air bubbles can lead to danage of those cells that are

| Oﬂﬁtt @ﬂanﬁiﬂast Bovs bkdiAe encofhvEdigs en aidie RUBR! A% foIIowmg preparations and

pr % & %eetn Sﬂa%g%g%ﬁet%mﬁ%n Om glgfﬂrg Baré//ungerstandsand to practice
t ytoe @aalsery inyettineerheairsaint I@/emtloanfmbw@b@uls ngt ligyfited infcersr i thegexemplified

t O ARHRA SRS, mﬁ@'ré'rﬁféhd&f ad M&tAE ¥ sRGle abhits of the mventlon only, and
concent ration actant in cell cultur

sur f
be™RBRS YU "’F%P uetiope!ly Eauigale T areey s 1B sepae Pi‘ﬁ% @Yer}t'ﬂ’é Tndeed, various
si medififatiériseof died Inveritiomis addiioo do thosg described Berblodmlh‘eertomefapparent to
t h S i Li; .

ﬁ‘\lo&r nglfélﬁollrj]otﬁ aggﬂr'dl’rﬁn“{\#ér E)geg%m |CLergn§”|€|8£n EF@ al:(ﬁ) %lrfbndrawmgs.. Such
c ump@?cgyoqu?\r%@;epgﬁdﬁg(fjalld\fltpl@rthq W%?flt%a@pwdkﬂqlms For the remainder of
pr @k eeshiption petevepeswill be tiade . the kgend thhfig@éd Bslovst ep b) ,
and nore preferably around 1 hour after step b).
Accordi ng to anot her enbodi nent of the invention, the
adtiGURER of serumfree nedium NO 2 to the cel
culture, is perfornmed before infection step b),
pr b tween .aro ur after step b),
anI?Ifc-i R% ‘II Ii(g9 ra%‘edndepen er%d:%iciﬁoEBx Bgfor e step b).
Accor di ﬁgum1&h6tlh|wa@q‘rbdehmﬂmt cliickeine ValnvEBN130¢ellst ineserum free-

adghefiumn EQf/13’5€erI§' %fé&ﬁur@@@l gPcNR sasﬁeﬁs@rhger@rﬁjfrlee medlum Excell 65319
S|nultaneoushé to infection st

cu
o (SPRE e 33 BrR B FoROBrocCrap 10 T SO It Eepetimhs g putre. The
m papulafierudidublirigi tone ig abbuti 18 t8cioupn pnd fhe aleth densitP réashekDinBagitated flask

' WS%I&W@QlaMOL}QBJTnlﬁlgns]chsﬁml’ nore prefer abl y abOUt 10 2
to , and nore preferably about 10~4

ski | | edF'BH’etWe Agfhorggq-indepandenf ‘i’i'&kFﬁEB&mq (h‘éﬂ"sr'ﬁ 6‘*’}‘"‘ free-medium
AaCEB Lk Mgbetiowérh eu|w|rerdLm 3bypia.suspgensdreseran-freé hediumfexedlieaba44 (SAFC).

[ ca PR SR B oo B L PR B BRR, | C2c 150

h, at least 144 h. \Wen the virus is a poxvirus, the
infected cells are cultured at |east 144 h. In the
process of the invention, the cell culture of step a)
is carried out by batch culture, repeated batch
culture, fed-batch culture or perfusion culture. Mre
preferably, the cell culture of step a) is perforned
by fed-batch culture. The infection in step b) is
perforned mhen the ceII denS|ty |s at | east around 4

Y T T . L T T T



Is performed when the cell density is of at |east at
least 8 mllion cells/m, preferably around 9 to 10

woredoBitzmsgel | s/ M, or even higher. The pH of tPEI/EP2008/054912

5

10

15

20

25

30

35

serumfree culture nediumin steps a), b), c) and d)

is preferably monitored by the fj oreactor. The pH

shall be in a range from6.5 to 7.8, preferably around

6.8 to 7.5, and nore preferably around 7.2.1n the

process of the invention, step d?ﬁ_lasts for 1 to 10

dabASURE:2; Chicker Vala ERYL} cellacxpieat Righieyebofdelomarassd

enbBdiznEn at Pheage 1V 8D exp@bs RighOevz! daYGorhehr B the&ame order of

ha ve t .5 def i
ac'ﬁ:% Bde H% %@ﬁ éﬁm% ceﬁ% s(%%n\ﬁ{igg/b%égﬁ%)i e\%/ aéalgga%e p164 (Master cell
veBa| MC$her gt pgssAgor 184 é\()/erwgv"fbeuh YVERaMutingeembptoniggtem cells (MES)
t i Werelusdd dxad peaiite ddifol\ehel HidESE fibfobla¥QFEBYReré lidRrastatRgative control.
density of viable cells have reached its optimal |evel

and have started to decrease because of viral

i NEISURESIBA ande3Bc Sbsceptibitityraf Chickpie Valo EByd3 tot paxvirus

t eﬁ@\ﬂ%ﬂbé&%ggec%?%br%es%ecﬁe%téwﬁm0%2&%/%%38@&_ AeReRdks\dther in 40ml of

of .the virus t uenza v

or S0 et 45529 S B LGBl PaR g i am Glutamine
peT tieosettaybval aﬁB[h@ctrcEBM(HMVA—GFPS(M@l\ﬁe To®S5akell)ivteye paformed at 37°C.
gr 8¥e h&rﬁb&?ﬁf&?&noﬁo fn +ftfﬂé£r?m¥\érﬁrﬂm£%léd§%&l unped in | 0039

aggregates o ew ce nore than hundr edé 3
cel | s. WPYRGGHE C?"odeﬂetyﬂﬁ'ﬂ?awdy EM kst leduRebSSi Y er 6f 1t6h%='\" Medium

cl(mps).may vary according to the conposition of cell

cul tureg. : .

such a5 Bor v By BB Sy hT DT e BTG prum 5010 o
F- 68216 SrNPEetNe GAFC)68, PLURONI C F-71 or PLURONI C

F-108), the stirring, the concentration of dival ent

i op uch as may have an eff

oi ERUEEE e Smitdioh Aot e ey el v RueCERe s oy

yi ERasnmigsjonbigledtiopic ddigrestoby aealrrsm/\wfr@wrpellﬁmr@rgerfcrmehsoyd$r A Rivoire

t N ybi)\ERANCE P BUEP E@QQél%grﬁ;p%ytéjtyﬁﬁglrbn%r%rcsstérﬁ RS Mbrphology (i.e high
clunps durin ste rocess

Dur

t he'°sedy OH'@S rf’tr"gﬁqaf ﬁ"eseﬁ’ﬁgtt@% paﬂct%rﬁ.%'nsémbws%ﬁ em cells and
Vi ‘aIIVAt.IISrEBJIgheIIshESMaJBd oUS 02006619 8846. Dudk BBk llnare small round cells with a
r ollaf %rnuglgﬁstl %aﬁdSncheoprs %Iﬁ‘@%ﬂ pi%euéotpgdlg’ %ﬁ@ﬁt{ﬁd f?cﬂn ‘ﬁ%l pﬁsma membrane.
are genera assaq to a larger vesse
di Thayiegnhighit ’Betﬁﬁ"e@ ACtie Wit A 'B‘?SOES‘9 ae%mtrthraﬁger 'F'b?VtOP'asm
foll owed by a re-suspension of cell pellet into a
£ ERURE YA LR oH R lbfLPidt BoBof AL EBZeflidsn0 | 1®

rrecomrended arge cell
cl Igipraerpsst exrtrrﬁéloeuqittﬂug elifferent cRépoe , of i Qst&rbﬂsrpem ef drelt EBy cells was

di Bydspgatécedyl us.ng Immerbmeew@éteduen kil [TEIBMBrab1©CR ELISA)
replica VI rus For

lon in S,
Gur | ng. TRESER THaMer3iu Smgo o fif Sieageo B onerent auck e
T- ¢dlldiskesjugh fike ipIchigkendfivi 3 ealls. Duck ewitheliat oetirusatieas & negative control do not

drg)p,;&srer@né;ge cuIture to passage the cells into
| arger ve [eco

centrif ﬁlglz‘e %ﬁﬁurtng trm pg}c&fﬁ ofteﬁt@blbsgmerg n'g'etﬁﬂ%’gloaguck EBx cells, high level
pi gfatlomergseoexpsssion is mepintdiitageMigh Jevelab teloaregrse @letenipgestigaed in duck EBx

bece‘-‘l‘lsl Q@rpfb 'fé'@lerdc Eﬁvaﬂorh v&ih oW\nﬁ“@ht fQéo%F*HéﬁE)' H’Lnrng the process of adapting duck
Consequent | e man skilled in the art vvrII def |

V\h'é??@e?e”%topﬁ?ﬁef‘%i‘l’” "i‘ﬂdﬁftﬁﬁrﬁef‘@hd‘??f'vﬁtﬁ% OHElﬁ?fEt RS-

pi pedkt EBYQcell$, shith Bs EBRY aclEBPR) eixpriedd Bibh el of paesagesjustflike chicken
st ' t

or S Rl SRR S ol B CERRRES Ol how

ALVAC and Fowl pox viruses are obtained by a process of

t NEIGURESNEA @Rd teBatDuck HBX@CcdIBEdiSSISP nd)endbgenous reverse transcriptase
pr oI r fer ating clunmped EBx(r) in |oose aggregates of

f etV ceYIs up to nore than at | east one hundred of

cells, at least two hundred of cells, at |east five

hundred of cells, at |east thousand(s) of cells. The

i nventors have found that size of EBx(r) cells clunps,
preferably duck EBx(r) ceI I s cI unps, nay be dependent

o oy




of clunps may be nonitored by adjusting Mg2+ and Ca2+
concentration in cell culture nmedi um For duck EBx(r)

wa@edoBa2906dhe cell culture nmedium preferably conpei/RPigRE54912
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concentration conprises between 0.5 nMand 2.5 nV
preferably around 1.6 mM and Cgg+ concentration
conpri ses between 0.01 mMand 0.5 nmM preferably
around 0.1 nM The invention also relate to the virus
obt ai nabl e by ocess of the invention. The instant _
inventi 'B'H“rSI%oE’r’“g’E%ﬁOé% rQVErse HaNSPERiBT R PESEHERIVAT RYestigried by direct F-
Vi PERT ahaljsise(Lbvatesttal 01999, Thevirpl Mlee®8s, @fz:1aan?{f)ar¢C;¢éh 10 lI(FRANCE).
Vi c epli | ,

I?%!SI’( %%C%) J:egqlng %I’Z{S 35 E%\g/q hﬁ @%}ﬁ a\i Sﬁcjeolg%no:a ér@g%rggq%%scnptase (RT)
of aq}*'V'FYuk“Gﬁd?\(?éth RT @Ctbféhwﬁﬁesdqf@teétin chigksn EFHI¢ anpldgBv13 cells culture (at
sea.ﬁ&srﬁ PBaaBay aé Whit & tdbgless‘épé}@&ﬂt ih@hicked,enfbFy@RiE FiIRBLIAAYCEF) derived

o B SR %alhlp b |8k 0o 2h by GLALRISHL: o TH e negative, were

welided lap e wagdtive tdwolrmﬂet;ﬂtq detestion limittfithe@ssay. According to
a pref eﬁb@r@ 6@”&@9&@@ Bt endB@ﬁ]o% t%ﬁo%l Jbﬂfe\é@sélth@fgeﬁi%ét@e (i.e replication

Vi rus conpri ses collectin er nat an

ob‘f%“ﬁ‘??&t)ﬂ R e eI 5&%"%’6?1”“6? SH%‘?rPat%‘U P?‘H{%Ea”dc ﬂ‘é‘i‘?e” EBx cells were
f i intestigatgy! bycanEEBA raasdynigtecfingetbe ianign &nkbsit aijor dapsitigntigen P27. Duck
Vi E&S cdhiifs EQ%@S oY IE’%/? ?déi'v&éu%g cREke%tE%b/H& bé h&gse@rg%rHL’\/ p27 antigen. In

For exanp or_ | uenza virus see Furm nger,

i RGPS . chighsBiEB4 gl dpigyPresidy PREeAYSEK of

i nfluenza, chapter 24 pp324- 332. The process of

I”ﬁﬂkkfu"k%‘s“bw 4N B'uEI@‘EB)Y @&@d& o@g& géﬁ.g tra:glﬁ:%ﬁv t v?an Iel]gc03|s virus (ALV)
i naetiltMgtioroassey Oﬁaiw%gl?’é@euﬁ WUS quainQEe mbﬂm%rknp\ezn to be sensitive to

pr &faegeHaLY ameslogéndas AbYs, tweradmlBhedvh Bibrdiandda URBIRYR®ct the presence

bet a- pr opi ol act gne ther et her and detergent (i.e
su fang e%ﬂ?é?ﬁ'@%(’?ﬁ* V'ﬂés&b'yl -trimethyl amoni um
br omi deFig@¥ AB) deagrtbed thetpncil ) Tésoetiuliure-deoxychol at e

and t rigdhRuykY rdPhashRaberepRef WuOS delecANRIELISA assay detecting
enbodi ment, the inventign also relates to a process of

pr Bp3ran legtpssmajar cags! IENYYEm’c proteins fromthe virus

obTla aabif @efoynstrates (blur:&Slsnerf tiive BEBx®ecHlls tasteds@EB26 pmL 6BB51) secrete
COFEBIE) ﬁ\feSAL\hQ%@ww om‘chqé (RROQWnOIO rea}caﬁghlwl\/\}e}’e’ us[ed as a positive
i ncubating cell cu ture supernat ant conpri si ng wh

vi fE%Ni th a desoxyrl bonucl eic acid restriction

enzyme, preferably DNAses (see ECS. 1 21 and EC3. 1. 22

I d
ch@%_ga#eallggaqa%gaegp%ﬁflgﬁs ?ée?) BéA ndi §Roc 6 |n duck EBx and
enghickeniEB14eall iesse ( Benzon nucl ease) or DNase I ; b)

adtél@chﬂeoﬂwcﬁ’(fatéaaW|t9n(H| SRt ERRlied RXAEP! SntRta Crﬁ&ré OfYgfetinin lectin
tat tyl -t
Imtation: ce yl - ri met

gﬁ%ﬁ?ﬁ' %’}rﬂ}; Q%{jﬁ to %}%%6 a, Wﬁi’&é\/laaﬁv? POANSip rap%tmlwlpctm speC|f|caIIy binds to
anfiePH3Gah battits thhi ipof eakellnae rédEHRA with anfiFiig@gdnin) antibddy FITC-labelled

' SQéc@ttdhgqo%ell%&WQ@&hﬁlqwsoﬁﬁkh@sman leﬁbdl Iﬂt ﬁ@rartStF% Iggéfled cells are

be realized by centrifugati'on or ultrafiltration.

vi Pumberad wite avilereperat ﬁﬁ sester (rAdsDnBAe?-B Heg %@quﬁm@tﬂ"es are been
Vi Hdé8riHeakd beth6 facebrs & tHll viah @ hah&tinflieh1SyidSds! leSheRbvely. Almost all

A ' . nbodi t, th [ [ illed
B R T e B R R
the vaccine is a live attenuated vacci ne wherein said

VaERIURES JiBdnal 0B: WFﬁﬁﬁJs’-‘}%p{g‘éth ﬁHHeU{eﬁ dRHPEBRRLIRNT
0 m_la—t‘h gr ocess he i nventio

prefer aB'WWgt’*hBH‘fk mw‘?re@,ﬂ?w@ntaﬁ?rp" %mar"t%ma iy 7 %ptirred tank flasks

cofciegteenpetfertich moaneell gionth SEV theadiunl CluresCoerdithg ifec@d with 10

t t(ﬁlg O‘ngpgﬂ\/l\%?&%P vT‘rrEb n\é%ecrlnﬁﬁ Af\ﬁascd?lmgé Ensdrslcgjcwdnr@M edia. During a 6
génlc prot el ns obt ai nab roma virus ed

ac@%ﬂs dirysgPrerRngeling Reriestalsy  Gfrigtyies pidMepnrpens. in ﬁéd Ce”s were taken daily.

invention also pertain to provide a vaccine conpri sing

an infected cell Iine EBx(r), preferably



duck o r ev-0 chicken EBx(r), obtainable by the
process of the invention, and wherein infected cel
wo eove/1EB2 r), preferably preferably duck o r eREDEP2008/054912
chicken EBx(r), are harvested in step d). The vaccine
of the invention may conprise the virus of the
invention in combination with pharmaceutically
accept abl e substances which increase the i mune
response. Non |imtating exanples of substances whic
i nChesadef MYS infagiign was E—?é‘%l?ﬁ@éd%/d‘n&ﬂsi '§@§t'an€®bﬁ‘b‘lj?é’t6ep' the infected cells

Fr eamth ddj uvant, saponi ne, al um ni um hydroxi de salts,

| ysol ec | s o]l , pt i des )

v eckhilbe, A GrBtlipl e ASLEN 15 BB o oot

pablvr@mtorEkl@frpﬁ’@ebewrﬁaxeierlv,eda@?m%eanwaﬁ gllogyed 29 acgymulate during cell
5 i?g&bﬁférarbn AHABRI MOEEEN Glalve BGurR (SARRS)NAL ddynd, Rl BéHsi Feached 4 million

L 1
gr ?ﬁqfﬂnij%ﬁl%w?ﬁgé %’b‘ﬂfgﬁlg(}ggh 64[' ?’glPFo(ﬁ?,I 'iVIXé ngc\f“&? and the)mlxture was
megiluted is.edl Excellemdvaunt @utifmgea Gamwnes n)rmpﬁgnkpnr@ggbm% C, samples were

Th@oll&ﬁ@dt:(ﬂd'\?am T(t)lb% tl'ter\b%rﬂﬁlbﬁtrPdnél) Wésergéﬁ%ﬁ‘%ldyat ﬁ‘lele'ng Hf tﬂe kinetic. A yield
formul at | ratli o

fr Penionr Clbep Ry 1oR o Sk sprahepR e e e e RhDsyCe
10 route of administration. The vaccine of the invention

' SFIEﬁJﬁEf‘R)r |¢ff&%n m&a&téng Iﬁém{eg{urnt Mc@ﬂt%{f?nQn SgM medium on the

treatnent uman o a n anl na I nfecte
vi PigR offrBX® calls clumnsst ed Preferably, the viral vaccine
of t he FigwenAoOChitken@EBA B call werdl S8t EMturddne the SFM medium from SAFC

equeng&sb[h%t %}%n‘%é ! Hﬁﬁ %?r?cgﬁ raQIOFI ?%&E’ﬁﬂﬂt (gg£+)a(ABWnO 79 mM) and

a Vvirus se
15 | NPENEAE R, (Mﬁ%*as,qnesn thipmgstium, rcell§e1r¢dacexiar99§e@regar@m culture.

Al Tr?é@@%;{sVﬁley ha»?rhgecnéag@d e ef cmhufe hiéu.ag\;w.@lntthb Same SFtM medium that
prerera use or e )/ | . or e
C arhem ¥ S Eoakpmtaton B G Sy A o a REEH . e cos

anorng sinalfel aganggatesNewcast | e Di sease Virus, Egg Drop

Syndr ONEigifk Y8 DURTERRh I@B’E% JPdIERb cglssﬁé}gﬂrst !:Mtﬁ;?e@t.h tHdSSFM medium
gltls Virus, Canine D stenpper vi

A rRigsclentss tP%&8PPB'i'Sﬁa"i‘1f"90|°P%ﬂe”K/%{EE|°ﬁéa'8'l‘mt(ﬁ%2+) (Approx. 0.79
[ an)lthbmagmylumKMgQ‘*bE)nBISIEtHIISfr’(m'dILlITh eeljsmaployd lagk iaggregedésan culture.
t h%r@@@é&s‘ :Q‘tet' ?S\ﬁrligrr@r@ﬁ %{ the Wefprahlﬁjréj ﬁ%&.ﬁﬁ%thsmg Qﬁl‘ﬂé SFM medium that

cancer_ and | nfectl ous seases suc
EBSQFyisese? lowel prserfatiehel ¢a¢7AOP MM 4pad) ardidigd (1 mM final), the cells
gea ahaleanghrgateduce re-assorted virus. The virus with

75 @ segnented genone, such as influenza virus may be
re-assorted. Wien infecting sinultaneously EBx(r

C SEIBLRES 11Acand B Prashiclipn A BiUSZa AT W52 A 81t EBx cells in 3L

st piotdastoed 1 nfluenza virus, a m x of segnent ed genone

fromt i fferent ins is pre n the s Jhost .

ceProc ety 5p ik bt muRe ekl & pBfHet Bhaso ina co

gegrowihcmedignedells e theneiofeeted ovith | 40 bECIGeleel aft At 1N1/Beijing/262/95 or
30 Spﬁmlsﬁme%er%ﬁ&w;to@&i influérizs B theMixtuRewhs BluddSH 1BYL Excell production

l[im
ex@ﬁ%? 99'?'&%’“% il ﬁt?aé%wrau FF&‘?St”sa’tdﬁ@p?(%ﬁuf?oWﬁ@WGred to 33°C.
E. During aPII4@laks viruSpropaghtivbpdriodisamBleAweredsljeciéd cleilyramd stored at -80°C.
1994) . Aibse ERA( rdroﬁtﬁl Hinetit BESuA EBRG kMRl CW\th"’l)&)‘ia*nﬁ|1/E?BQ|J|ng/262/95
usefull tTo generate and produce I nfluenzavirus
r elPese Y¥Rardits (See Enami, Proc. Natl. Acad. SCI
35 USAaft BRI 36O ReB8H BrhorhBR0X10° Emlam )eihd Redl esein log TCNds ol .

Bié@[} a]ne%%%?él %é‘rﬁ@e’lnr%dflc%\h/%ﬁqugfﬁ) g%ls)gtyf(glfafy} ég’cretso %g}]a%d haemagglutlnln

of ccemr@yoruew/m! (refedrelgs, %he i nvention as a cell

S qunlseI \rrfatyiud @a@féﬂ o D&bM-l-ldlnht@gﬁjhrﬁrﬂ Bdrinf B¢ cuElBé @.ﬁaetrrﬁeﬂr{t s
ren
b enor UBiaoan Sy At 8 Sk FekHs ka0 TR A ENRE ronussizons

to determne the titer of a viral solution. Preferable
the viral titration is performed by TCI D50 net hod

(Reed L, Muench H, 1938. A sinple nethod of estimating
flfty percent endp0| nts. Am J. Hyg 27 493- 97) The

o o o o .y a o o

20



The invention also relates to the diagnostic
conposition containing viruses of the invention or

wa@onstizdosent s t hereof. The exanpl es bel ow expl BETIEP1068/054912
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invention in nore detail. The follow ng preparations
and exanples are given to enablg those skilled in the
art to nore clearly understand and to practice the
present invention. The present invention, however, is
not limted in scope by the exenplified enbodlnents
whindyenzg drup f@hded as illustrations of single aspects
of LdfianéIn@erdehsy (madnyus a1 cénetrﬁmds whi ch are

TEI\Q/éHt IIS)JOP%, lT%éta?qubMeqlo? eIIs gsg g}%)t |aB|I|t§/R§Iﬁ§<08 esof%) al}]lg haemagglutinin
|nV@ﬁ@ﬁ@Wﬂwﬁuﬁdﬁﬂgi%@bfd%khose descri bed hereln\MII
betBrapfikeic8tHed B0 u§ BASEnRKiutidi®erintl of Afurd slipdriisddht.t he
foregoi ng description and acconpanyi ng draw ngs. Such
nodi fications are intended to fall within the scope of
t hEIGYREA2¢ Brbdottinmad inflignza Yieusrstnain By theduck EBxBeells

de@&cfk' @x@%me{sgc\/@g Siided ‘M édcurﬁﬁat%ﬂ?? EQuki rlibecelll%gﬁ@gatlgrpphase in a cell
gur es el OW.

t he
AnGRS T eI Mt RECIEB B TR0 o Biangs10/2003 inflenza
Andgiuey thgemixtocependitutiéd ahil.6 ke Bxdéd | modaBNah3medilirh Ssupplemented with 0.75

Seﬁgero? W ]gll?rgé/r;lﬁre%és I§w¥}@£ F) &u%t Iyur%g aa'r4 %ZIQ Qrdsrbropagatlon

suspensi on serumifree di um Ex

EBRETZd.8MPI§s Wakpeolasted SRR SRt %rSPeC and grow i n | oose

cl wWi@mnéINCal deusity Whembushe1opegeinat)i on doubling tine is

ab t |t eached, .
ﬁjtdht &a%egl as H{‘J/ril%egeq cehs ég%{%)og’{%gﬁl&éx'%‘[’ﬁ ?II?CE%S Aa)r}:md haemagglutinin

ce?qn§¢rr‘iﬂat'0fph g@fﬁé(r@'fchﬁéfﬁﬂor age-i ndependent chi cken EB

Li ne %2&&& RaéHd 264 B HdnRRm Mtk bePnfeBr dultiie sbbep@ltdrs. wer e

culture t 390C i n suspension serumfree nmedi um

Excel | 66444 (SAFC). EB Line 0 cells have an

hobiGgREchY) Analysis ohNDY rryaduativity @ne virblupioteit-le@RIRESiON in suspension

ChijgdiatBedakts mRYI 432 aetd Ssmmpipssth)hi gh | evel of

Telonerase EBv 13 cells at as g%gep% do_expr

hi Iaﬁckl we?hlcilﬁan F&Koﬁ?ﬂﬁ a?esqnﬁl \feng) &a&el,\ngf La gotg strain. Titers (in
MagOIDEWd® of hal mbduckdein duBd BBGH dells drictems @® day 0 to day 2 pi to reach an

VO34 3 at ster cell Bank: MCB
or ata%éggib;éeTC'[sti/g]g%ﬁ%glllQ%%C%{%bank V\CB) . I\/Urine)

enfayien motsahayg@@dduﬁe 1 PARLIEsHeREE NBY @fap&%hg\w Fo/F, NP & M)
control and nouse Tibroblast (FED) were used

as
NeGRETVEN ORIV PIOSHISEOMRS oA © ke RESRYED PBTHEEO) cpfe are simier
Chloak@ané/adt@ndanﬂca\l[b\w viR@Xprddudéed EBsmcﬂ.éh Eprscagan 2édkjon, the kinetic of
F at 0 4 06, cel | sép}g F17|5 fl asks

el t eé‘se °F V'W@‘?ﬁ P TeREa MY PReh r%%°€ [§°6V'"*'@916 SFM

Medi um ( SAFC) su | emented with 4nM d utam ne. The

c efIGURES\A Analisis |° fesembiantMeasleqmitugrerlicptipn ingsuspension duck EB66
TC&%QM@?H‘) ) o’ pinpestiocumie ﬂbsl&7ﬂ@erlﬁ1&e@ﬁﬂﬂluﬁ0%ck EB66 cells are

I nftelgfg b %Q er@s(?tlvmaso\/EI{(lé ceIFs |rqg§éﬁvg\§ge?e]s evdus 'f'l%g.S@bTCIDSO/mI) of

ensi ki et ies on
or regggq_@anSMep\Ngqjylum e(xgms.@)g GﬁegLﬁl@rgqgentMMem (GFP) produced in duck

Pr egéirdeliyichidh RXFCESBRA dt ayl6bdefiddion N SFM Excel |
Medi um 65319 or (9916 SFM Medi um (SAFC). FI GURE 4:

Transm ssion El ectronic M croscopy anal ysis of duck
EBRIGHURIES<1 5Arand 4 AB sSSE1, EMAe 1 Bdiel amdvhssr expospipn amdlickEBS6 cells

of Tgéﬁé?aééeleipgfes%ﬁ Gt Qﬁ“refré?ﬁ rﬁggsaeé(s g duc‘%‘ &éﬁobﬁlt@re(jl-l)‘%lier bottles was
France Bx cel | |ca
o1 B TS BTN P Tres ALY BBR5E5p R oA SSEA anc

r aEMA)1 4t ifferenesesdyes of ek EBEAOLIPR iofollaubdties warlvgstigated by FACS
St%;}%@ | s and

Figure 15A: Telomerase is found to be highly expressed in suspension duck EB66 cell



VIVALI S EB14 cells described in WO2006/1 08846. Duck
EBx cells are small round cells with a | arge nucl eus

wa@easnewbeol us, with short pseudopodi a ext endi PQI/EPIINS/054912
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the plasma nenbrane. They are highly netabolic active

wWith a ribosome and mtochondrig rich cytoplasm

FI GURES 5A and 5B: Tel onerase expression in duck EBx

cell lines Tel omerase expression during different

stages of establishnment of duck EBx cells was

i ninest fiffeidasipoessi!?y 1RbJAE P8I 18fkr ase detection kit

( Tel ONEFigHe 166 IEA SAyd. ENFA-G e IEsUbfAce nMakesRaaiand ® Heigh expressed
||n %ﬁ?p'%hgiﬂl é’ucﬁ{ég?be ée%(la’g% étgihfgc? &ISE%/i?yge{ 4%“ 47Dﬂ‘§ét 1 5@"

eplthellal ceIIs used as a negative control do not

EXPIGRRE 16ckaryBfyps analfdigbf duckRBB6BMEINY t he process of

esta ne suspensi.o e

o DR et B BP0 DR el it S el orE BgbS e ae aii
t etedlrer ase were investigated in duck EBx cells during

feeder deprivation (with or wthout feeder cells),

during the process of adapting duck EB26 cells to

suspensi on and after serum deprivation of dEB24 et
JdEBRAMPLES Kk EBx cells, such as EB24 and EB26, express

hi gh 1 evel of telonerase just |ike chicken EB14 cells.
Duck‘EBGG also ex.r$ss hlgh Iegel of telonerase (Dat a

d| s.0l- R)AV\nMAeml_genous rever se transcri ptase
#égtyFﬂgure 6A: Endogenous reverse transcriptase
ssion was investigated by direct FPERT anal ysis
( Lbnasific Refhogen Freeg§8F) grain/paliedl ValobiThodslo Wainligs: @) Leghom strain

| NpredR8d a@ﬂélﬁerécFMann EPdﬁﬁlGeErBér(yr Thds8ldPFl dnitRsh edgBZRpplied with a

B o) ous verse Transc tase
(R ERe gy A el B O Y on BEGT T en daioh Bl 112 ano
| ngroki 3kEPS FRiat EanephEBYFitie ¥irdss Agan taukesiq tusel/R$é firatiding Serotype
paﬁ@ﬂg)e%)/laﬁlﬂe\ﬁﬁr#tlg \Bdis, ARrEREGHERE, mlﬁdldvlrdsnln@&h&}é%}onchltls Virus,
yoni c_fi brobl ast %} % derived from S E
Pa't”f‘?&boé‘ﬁ Byl Y@ﬁF?B% dwegious Hayppe Hefhed |Y'§‘S \'/{]fl'}‘%fﬁa"'r”s Typ A,
ar dafelf a Piseng¥ditusy Fycopasmeodis ddp adlsg Myegaicteviem @oininr Nbwtastle Disease
Se{/lszhﬁegc%;o%ﬁa Ct{%noélé mrﬁs @‘alrﬁ(;ﬁgllaa Lﬁ@%m %tﬁ&r@:\lrﬁ&ella Infections, Avian

Presence o enous retrovira partic
reBplp@@ph% (\/,ruse ,ﬁ%‘&, i emaris ¢ ngﬁryw o\(alo chicken eggs were only

nOfubf’rﬁip:H it€ atdisingsctidmwitthte deddntadiilahtifoeavsid pay Ask éfrtbnt@inination linked to

e investigated by an
%éﬂ%ﬂgmgnm§£%g§5?ﬁgﬁﬁ%ggg I'an | eukosis maj or capsid
anf?Qj’éﬁcqﬂz’? Duck EBx cell lines, EB26 and EB5-1, as
wejnl th@ﬁrsmérs:&ff&ﬁb &8&&3 oﬂ@stéb]l&hnﬁié?ﬁ bt By 18111 Rdm afkihgBfiyin (STO cells)

In the C |cke 14 ce r L\, P27

an\{v?ra éjﬁecp %C}sﬁﬁﬁégyef Ao g]ﬁla e@@kgf cle1||cFeg1 Ze ﬁéot§.\+hose feeder cells
s @ etiteticatipinpatisated ey mmlrﬂa@eﬁmi‘ﬂ@mﬁ&&!sysq Ipgfarp seeding on plastic. This
COch‘s'e!loﬁE irﬁé@ﬁah&ﬂs @%%Q-Yetr%f d644GKat RN c&Ld b&iniid Brr&ty8i the QiBcycle but stil

sensitive enous

exBij'@H%W% pRE\'fé'O” Wte‘?’ ‘éWtB &5t "f‘HScFXfrﬁce%ﬂ"H r’%"’f"%hﬂ%césia()ﬂgr fng promotion of
dethectll grveth pf eetifesnbétecalagenous replicative duck

VIS céflI Iﬂé‘ (N%S géiveg %§ (AI‘ B(Q‘ﬁgell:l I@ntéprro 'c@rI Iﬁstlgjfte Gl?zl)-r@nto Canada from

co-culture. t%@d gl esence of replicative
vi 7 Gtipeouy é‘ﬂele (Wd%'”'EEP ICeARSURF SNPNQBICiTiRgblpfig and it was supplied
avbyamel Auéizah JypajCokure @pdédtora TR NSPA 7Produte nadisay CRL-1503, Batch

de t . cel t.

SRR 5598, 0805l WA R A 3L o oy
Vi WH@gaMMEP(WeFt@”Y(ﬁ@WW%dlswialt%jaqr@ GofNntext-6h PRk Pk crlig epre seeded for
asmainfeA&rick io¥ Gal®®BlIfuR)s.and another part was irradiated. For irradiation, we prepared a

cell suspension at 10x10° cells/mL in tubes. Cells were exposed to a 45 to 55 grey dose and




FIGURE 8: Cell surface expression of receptors SAa2-3
and SAa2-6 in duck EBx and chicken EB14 cell Iines

w@edosa2ase | ncubated wi th di goxygeni n | abel | edP¢BEPI00E054912
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Sambuca nigra agglutinin lectin specifically binds to

Si a2-6CGal, while Maackia amurengis agglutinin lectin

speci fi caI ly binds to Sia2-3Gl. Lectins that bind to

cells are revealed with anti-di goxygenin anti body

FI TC- | abel | ed according to well-known techni ques

t heeTRAReASR PN PBefici fftar Reediio; dislep prrlpigy eRatesiyy '@é’l“"lcgvaﬁdéeeder cells were
nundze achgvd rdkirdurh biedgscent cel | sorter (FACS). SAa2-3

and SAa2-6 nol ecul es are been described to be the

receptors for the avian and human influenza viruses,

reMpdiem vely. Al nost all duck EBx cells higly express

cel bMEMtHa@e1zr(@aﬁaa¢esar@at5ﬁ@é’o436aapd SAa2-6. FI GURES 9A
and Vi rus% t|on in infected duck EBx

cel Pgt'pf-‘? 'aﬁ(?"émgﬂ\“trqgﬁ@kc were allowed to form

s MREX-CELUPE51P% 609475and 1658 19 BAF Guriestbiniaskmedium) ng cel |

pr abgitigdsation in a ceI I growth SFM nmedi um O unps were
then i nfected w f}%g ~2 TCl D50/ cel | of MA-GFP virus
andREMG GeuPe et "B i®a%) n producti on SFM nedi a.
Dur Pergillim/sGegaygin(Cambrepr@xp atBE 176602ppr i od at 370C,

pi cw@sﬁe%. A#f(ansxaaws;}%q bRbeckh adsERlmeyer e taken

dai ction was reached at day 4
pos?oq'%‘f %ﬂFWa@r{CFE‘P?X n®R13E19), the infected cells
st avitanfites@Cambrét, @at € 19%07(]3/)\/A- GFP virus titration

pro in a 3L fed-batch
|0$§gc ?C%pﬂoﬁh%@liggﬁ (;gt ké%éx deri ved bi omass was
al Bufferand fixatetsunul ate during cell proliferation phase
in Exsekl Ceﬂﬁld?é’){t batrrecweurcsﬁ@s\FC) At day 4 , cell

den II| n m. Cells were then

[ nfé r?%dn%ae?]ﬁ(?e ‘bﬁf [583(5}‘ (% 4§£)f MVA- GFP virus and

t heKeh 54 %r(igmasCalinf 8938d) in 1.5 L Excell nedium During

a OMERYRIVAHS a8l 9RRY MekiRRoIRfictRd Cat n°3}2§1@97’§)@nmc@§c acid Sigma Cat

were collected daily and TCID50 titration (Ri ght

Pan'%IAf5 s performed at the end of the kinetic. A

yi eCdcafiid &abyomag (GikdoDEY T15202r0@6y eached at 4 p.i .

CO&%%RJ?&QNQQ im a yield of 205 TCI D50/ Cel I. FI GURE
I'nfluence”of Cal ci um and Magnesi um concentrati on

| n Bt iarmde PSR (Siore. Gat ”EBE?@O} cell's clunps

Fi gavters10A: Chi cken EBv13 cells were first cultured in

th?\%sﬂérgﬁ Cg%ngrgqg ?ff\%rglug&cl ences that conprise a

concen ration o clum Ca2+2‘?é{(TAE rox. 0.79 m\/g
andDrﬁsﬁgﬁf@@PWEW@QW'aWb‘ﬁQFOt“Pﬂﬁ“Ctﬁ@P@ F %epr@ach fne, Cat n” 450-13)
pr ogtmeeorlnaﬁm ga@ﬁrﬁ mglahwelFlactgml(mn )é‘(Peﬂ_rBfeele wda@/ha*s nafdoert)

nged t ture mediumw th the sane
SaAKI/? :}@8%’1&% iqﬁ%{? Pl g?ﬁ?ﬁ i djoé{tb W& concentration of
CabPetalBpvO® Sextifi nal ) and My2+ (1.6 nMfinal), the
cells fﬁbﬂ)n%'&iﬁdtéoeﬁeta%ﬁzﬁ%@rﬁ (FEs)q.vﬁ# Cla@ﬁ" 1é?d§,k 5824
EB26 and EBG66 V\% %
medieuRA"s 'Frﬁ‘?ﬁt%%?‘tf“'&”(? f”e‘ﬁ‘éé’?gf%wa%?l‘ﬁ?t?%@” prﬂ%cﬁd in United States.
c oAl uadd foncodécticmiverie UBDAGaDegted Aphacsptalle HBslatghtearidwas added in

magg %idfdm ({uwg\)lan' fdR celfs Qulupé T hi@%gch Was 9&' slu §mﬂ5c§)gqt‘?§jlatlon to avoid
| arge aggregates 1n culture. Three days after having

c hiBR getiuetRe of griticalriptein? ar ?P@moﬂ?ﬂtﬁ/\hd?ﬁ'f'%%s eSsRpfialdeffhe maintenance of
nmesterd Relishatulto@npri ses a | ower concentrati on of Ca2+

(0.03 nMaldfa?e%UenﬂngJM%Et:&“]v final), the cells

form smal l'er aggr egat és S 11A and 11B:
Pr bfuieedigad @PtCh H*quUGrﬁ'Z?apﬂSagﬁa[]‘sW%st fleg epdledded i Yniteg Sigps. This irradiated

cebdtéh wds azia&; & fpplbRes ifue BMERK EJiuD LsyBEsShavastuR! If 88 Gr FED cells

t O(fge%gru )a'r'hose cellg’gg %:otdnle'lqrullr<re1 gs (s:tgrl’nlce sraoslplegl cr (?utalllty of Qerum %r growth and



growh medium Cells were then infected with 10 4

TCI D50/ cel | of A/ HIN1/Beijing/ 262/ 95 or A/ H3N2/ New
WOerRNEB2004 i nfl uenza virus, the m xture wasPdi/EP10e€054912

in 1.5 L Excell production nedi um suppl enented with

0.75 USP/mL of trypsin and tempgrature was lowered to

330C. During a 14 days virus propagation period,

sanpl es were collected daily and stored at -8Q0C.

Figure 11A: Gowth kinetic of duck EBx cells infected

Wi F‘H'”B&FWRM BEKYre-nkp DEBTIgE highf opesnyration; of rerun ingfhg mediym we have

paaebted el $TAEMS tot gfov; Itpessbh:, of X Y06 FBSIdny. M 1) and

viral titer in logTClD50/mM. R ght panel: Total nunber

of cells (square), viability (black circles, % and

haBisaegietingiagentsconcentration in ug/m (red circles,

59%. mﬁayé(rnakhéncem fesaeiped 20 ug of Hemaggl uti m n per

T ol P D PR b e s Rgclod SIS, s rrne
Yodi&sobidich(d 4dhefdntiaviarestam calls. strain Left panel: Cell

densy&xségggﬁgé MPQ:a;’ﬁJéérﬂmE)) Ri ght panel: Tot al

square viability (black circles, %
anbyPREniggepedt Pt @%ﬁ?é'@‘i‘ﬂ”r eft PUR I Ry Lot Fdedt late passages for the
10 ci d3i§doe|§t|on°/éf avibh &eMs é@bteﬁﬂ@@druhﬁ%h%d&@\ l]'glsanzyme of porcine origin is

Herm 9 aseﬂtpcaﬁy acc? ﬁu lC:II\M:r referé’lrrt) ?elrcgﬁa(}lt%gg b)ha V, %Red sterile filtration

12" nza Vi rus
EBm(eﬁhyd @r@q tegtedaesrrdFB)¢ £yrreipt BRRSRe mygnamr]abw(@dlateg prlor to formulation, is

acgae?lkoab&&a% pﬁy&@usdmrsiriellgcloﬁlglialnc@vv{mh@/tma?3.931. pha_stehi 20

a ce o nmeal um (g S were tne 1N ced W

3 Teleg et G 4 SReigTe spiteD SUme G PUCHSD i t us,

15 t h&hisragant pbdivgsiatibn igtaerdadynto Juss formiatia djseprt@gamtyictet’ach cells from the
”E&Powi% §b‘r@§3!e %%Qt:ﬁgrev\detsgbl Oth5orH§'B/ cm'rtalﬂ\t: nd B%@ﬁ" Qndazglgws dislodging of

ter‘r‘per ature was | ower ed C. Duri ng ays
vi Fis Wb uRe cBA M5E: rq’%ﬂar @%ltﬁ'ﬁ 8 Rigsered mak'é%f)‘ésa'b&dmwmc“em'ca'
anstudiésathatchraadlepeBdddCupoh étid repanitibn ofCell lsurfieélsnoteWs This enzyme was used

(fBOJ%‘P#ﬁ C(eff%glgFeefAé H%)Yﬁk % t&z%{’%’:\é ﬁ%@(%r C k-goél\ﬁ‘% 1QEEP1%fa| Membrane
20 haé@f’@@@ﬂmfid%ﬁg/*&&fﬁ@@rﬁﬁeﬁ'ﬂ? BRbYeNietigen-r ed cir cI es,
% . The viral yield reached 25 ug of Hemaggl utinin per

g1r1 gf- PEBEEEé%%%W_gMNT &k BBRE daiL g IVf’]' s of NDV

suEggsrase openddidihe FEH6Gere sbhasat¢dMIm he a®ume duingUISPYpANing. The embryos
tr M@é'ré}’}ov@b‘ EKmamd dﬁhélﬁgﬁd?re§§XN|ﬁQhé adef & P§§§l§|ptp|et‘(ee of Rith the aid of a

and re at e

25 CEBoRPboD f"ﬁbx?%%@ﬁ@ e beRerkigh oubPPgrehelE alsg form of a
f r pavfocked rﬁhgt\/\ﬂth treeyaidof @i puhch. iTeadibmetar dttermederatidn DG 8Put 5 mm. These
TCén%lQ(nB@wér%'sgaWz%d %gﬁné-ﬁﬂcythegﬁ&egb))ut 3\5\¢ﬁﬂtﬁé§"in gh gl;en il'hls small paper ring

anal ysi S (Figure rig Panel )

pr 'étdéﬁ’%ged(‘?fl\'i e piyie Pe OfI\tFﬁ }S?"‘T\)‘B”déibtﬁ@gﬂ‘g‘r? mlbrﬁl@ W}? ﬁhdf thus surrounded by
pr bt @apms riogPredatter anthed cdtiovt with s afr afduae @aitsnof ddiesors and the whole
EB iong. t.ai '

30 Vi %ﬁ]é)ggd |L glaggedg ?ﬁ@élhﬁk@gd %@iPQ@g \{991 aa;?HS/g’gIa@Q:JI Ig%lﬁlp\‘{'hﬁ embryo thus
Ki ‘F?é"dqd@"\@f’ by theding weresteaed qf desexprss yolk &xthe Feginm @Re e grgryonic disk,
Duglss fré¥¥of &R dxBesavRellml BicbiRtted MtkbREstddt piphtial ysi s of
recombi nant Measl es vi rus replication in suspension
duck EB66 cells (MJ 10"1 or 10"2 ) in tissue-culture
f | Bhaskehidkan Yeloambiyos everse diacat in Buidke EBGBninge Physiolegieal gpedium (1X PBS,

35 :\/EﬁrﬁlGI@&)s§ Qﬁb%'ltﬁrﬂ_l_\étﬁd fhe nkéEH@fe%id énbr s|\/\féfeetﬁéﬁ ﬁi@ct‘@}?ﬁcally dissociated and

as Vir [

r
inoculated on g?ayer of fgedsér g"l’B cells Htso comp]ete culture medium at 39°C. The feeder
cells were seeded in flask at around 2.7x10* cel/cm®. The complete culture medium is
composed of basal commercial medium DMEM-Ham F12 supplemented with 10 % fetal calf

serum, with IGF1 and CNTF at a final concentration of 1ng/ml, and with 1 % non-essential



reconmbi nant Measl es virus expressing Geen Fluorescent

Protein (G-P) produced in duck EB66 cells reach 107
waaioRatost. at day 6 post-infection. Fl GURES 15PCHERP2008/054912

15B: SSEA-1, EMA-1 & Tel onerase expression in duck

EB66 cel|ls Tel onerase expressi ‘rq)at di fferent passages

of duck EB66 cultured in roller bottles was

i nvestigated by using Roche tel omerase detection kit

(Tel onerase OCR ELI SA). SSEA-1 and EMA-1 at different

padBiag8sidnfviulcle EBBEUE f viamies PfPoRBIerdd opgR.t1iBsSodiy® pyruvate at a

i nM%de)rg:aﬁt&(ﬂorbkéfh EAﬁ)B vaithatbeyss ndrcaftb-gthatol A finke baneritasen of 0.2 mM,

Q u n L -
Ethmgla]ttlan@%}ﬂ{;&% #%g(?r%e(ﬁ{ Eai@@a\'{/ {eﬂs%( %@gl’ r%%%% gﬁi‘%?lotlcs containing

15ppn|c]_lgl4§1t a Fﬁp@quogcq‘gBtlonggEﬂmlU/@hanEMas@plor@;@im atsqy (fifa] ceencentration of
5 majdeg; IV\ﬁ§p|(§I?|e\ﬁé1 tﬁ@flt@@p&l@h:ﬂj’églbf ﬁ?éﬂfeﬁsssﬂ%dmixfﬂjresm&%c@ns no longer

duck i ne at different assa 138,

1 4500 50, e Bagiume:] 6 RierSEgon KA1 rasay gy frst 3 10 5

EBﬁﬁsa!;&lsllrSgelﬁanak EB66 cells karyotype was perfor med by

Pr. Franck, ENVL, Lyon. EB66 cells are diploid cells.

EXAMPLES EXAMPLE 1: chicken EBv13 cell |ine from SPF

chVERethe gvipm FR celisifiomichicken Yl eRpCesHs passagsgdromeeulteiedish to another,
10 Pathb eg&ingFdf egitueSihes Sas pérforméd Wigtarsaldbetwlae 7walotem? to 8 x 10%/cm” of

st {a\ﬁénr\ié (’E'Fllgln é %oﬁnd)lre%g htﬁﬁj% %&eoﬁ% rﬂ’r&é %ﬂgQIged?%@q%ﬁ mzige with around 7.3

lver e rom

eg>g§0 "o pﬁﬁam 80 celisohcrn” ered xi19] @e&f/éocbmma%w)ymesawaar@"s preferably the
t e&héi‘derﬁ@yomc%hé of/%té'p%‘)‘ arRORMAYA HM&Q%e\(éﬂﬁl @H43ades in the complete medium.

e oHRT B e AT (DR sty o JARege 3 ONTE. The
15 (i @ﬂﬂlatlglm isgnBe rdweqﬂpen Re\ted) from\vmearpasmhv ppqgtiser \Theiesnbryonic stem cells,

AVbr@f%rdB@/‘)Mé raUﬁﬁ%me mc%?fs Miel dftured Qﬂjﬁ(\% 5 BrBGAY hithe complete
Virus, I'nfectious itis Vlrus I nf ecti ous

La?‘ﬁ‘i{i%"‘”ltp% itand TF @50""”] ﬁ‘FtPrﬁenzaw rus Typ A,
Marek' s Di sease Virus, Mycoplasnosis (M) + Ms),

W?%Q{eb%ﬁ d#(mf@%ﬂlepgélls Nf‘e%&é]‘o n?edl%féﬁﬂ'ﬁede}{e (ﬁsof growth factors IGF1 and

Ret | cul oen osI s Virus none orum
20 o GRFF Y1 fro¥rergssive rﬂe@r@@qu&]gf fe,ggqara?pllﬂmomﬂnp%t@ﬁe(pvtef geveral passages.
Vi PiasticafyRihe, sahie oo pdiintraton patregadder Bek Were ¥l dorchiock passages, then a

eglg\i’/er\’\é%ﬁgenﬂ oh o? l#g%edglegellg \(l?/el% §E§Fp2ﬁ8§ |t%ﬂalvg tI) qutags%ges and so on.

decontam nant to avo am nat
| i Fireefbpsk wetermsiginali geatiest w'tmar@wnde@by mdﬁrgceﬂlﬁ@n then around 2.2 x 10°

t r@@&dﬁ@éﬂslcmlz&ﬁéiﬁiro&ﬁm &x 101 rddaer delig/ch?, ﬁhte@ﬁro@ﬁd ihe 10 feeder cells/cm?,
cess

25 pr an ﬁro %II' ?‘b ds%\g%‘lmc @f EB%&%&&EQ:% qséf rg%ﬁ%% cm ﬁ1en around 0.5
max Q1) afeeﬁiet hﬁéls/pllnur wattmﬁt%ﬁk @)ferecsmed@bwﬂs@ ém1@e$\llam celfieneo 7.5 x 10*

f egggr ceﬁs%rhzsana'(/\ﬂhént Fe@&ér(b@lhsl Yhd dl%%ﬁd)ﬁ’@‘i‘é%@erhﬁéllégﬁm at around passage
|rrad|at|on ore se

pl akEneend ‘T‘h?‘s""r%‘gé’aﬁﬁ"ﬂg? P?M”ﬁ? fgfeplgtion (guei‘?%F et theficken Valo ES

t hedlls ivashlseededan detlierflask ate lawgreshcepfratioh ¢haodr stegy)c bteubarbund 4 x 10
30 St &éll}cmp% @ i Sot Eléﬁ/cHP oglugs 'h9ﬁbtlgg5|sqr1§l"\¢’erb Eactpe %ef%ngot |n good shape

extracellular matrix, neceSsary for the pronotion of
t hiellevang a ﬁ?%%sﬁ obeedss ﬁe'HloPF@P%?{PP it 'be ﬂ%sé‘b fhen therquiagpels are cultured
cefol adiditv@alvi@ssades itie thelyamA. fedrf B&lls @oncentditioa biefdrOaNiedue the feeder
nﬁﬁt”' gg} ontoronto, Canada froma continuous |ine of
% ndos I nbred M ce) nouse enbryonic fibroblasts
and it was supplied by the Anerican Type Culture

35 Cotheesdrir® Be bR Werd SEHOMEQEE the RedWAE FactoCRhd the GsbdeBadll§ Bepletion. At
the beginning of serum depletion, the culture medium were composed of basal commercial
medium DMEM-HamF12 supplemented with 10 % fetal calf serum and with 1 % non-essential
amino acids, with 1 % of mixture of vitamins of commercial origin, with sodium pyruvate at a

final concentration of 1 mM, with beta-mercaptoethanol at a final concentration of 0.2 mM,



nunber 1198713). Fresh feeder |ayers were prepared
twice a week, in general on nonday and thursday.

waxpenzmss al |y cells were di ssociated and counPE@HEPA08/054912
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part of cells were seeded for mai ntenance of viable
cul tures and another part was ij+adiated. For
irradiation, we prepared a cell suspension at 10x1 06
cells/m in tubes. Cells were exposed to a 45 to 55
grey dose andwere seeded on ﬁl astic. After seedin

d| @H‘é@'”@@t pfingl eencerfeafientionig & AV Higdhiclen \&ip seleyere 36'éﬂ’t13%t0 the growth
Vveih% dé&fhdfréﬁ.khédilgn auBih B Qfeps5prd@e)é§ fibde, dhacnidRBENVRIO cells were rapidly

(| nv Fgocgggrt g@“l%%t?g% &c h?r ﬁnfgr%f%g%eg@gh(?‘%FM) preferably

XG55 504 (AP Biospisnesrl sreplomente<Ltjn RiTeiphsl seram and with 1 % non-
a égsa{manﬁmhme?fwth @a% &Om%agoﬁgfaﬁﬁns of commercial origin, with sodium

P I Cat n0O, BE17-602

el RSN of AR e o DProBd s 802 conpentatin o
SodR mid, mjutarviae et @ Gaatbhecerentr@ddn ofBEL@ML OnGe fhis/rapidhadegtation to a new
EQ%EIM@X(DM%M HQrQFﬂQSTcﬁ%Z(gII &ﬁﬂl@) b@g %H&rﬁlegt Qagbgl)r;? step is performed

Buf fer. and fixators

|Pw%?€alpwr?6a%%f27 t%%r_e)a&p%?oﬂcgprﬁgqrb% ﬁg}iﬂ]@l Sl in the SFM medium
( Sweraanitiafeait SeOmRERIEEIN WES] peBonedibi Si myepressiatecrasky 388tng from 10 %

'}\(/54{@@%'6%” '/\g KE: g&.”g"cﬁgﬁhéﬁé !’))% M%t h?fp% thg%r7%§/ oicé%'funpgoncentratlon in

I gma
KaPyragh C("@Hr%@lf'd'”@afo fingliv seeeb 004’659'%‘2?‘ yio - dt é?i‘t ‘F‘&Vére medium. Serum
agédpletibh statdaydt pasishdeoropdad eRBE) pdsShggmas. Cat N0 D2650)
Factors Two different reconbi nant factors were used:
Reconbi nant Hurman Ciliary Neurotrophic Factor (CNTF)
( PAighe ercdt thenrocesof degrivglion of IpruRarsvidergmeIniHg gfeentration of serum in
| N infdiuinkfasieRdr@r 751 % oF 651 Ine(ddaRatdines Bndhﬁl‘ége-g‘@denﬁ&t EBv13 cells to

100- t
patieaseen M) Sl ol T SR PR el i ol anchorage-
Bowflepe Stant kBY BES)até<] BRI “%Cat they ‘attertO Berp sTeressigrand allow to get different

i r%@&b@B%S%HmEB§%jCéIIQ @%ﬂscﬂét@gf @mfg%llsc\ﬁéré sat&sk é’d&grdlng to the
produced i n or coll ect

ed f
e BT REB e erouit il LGP HBY o o Bl feswpre (around 4
wasillad delini), rthet de viabitty Uhe chlirculhge Bomaganesty gneseatd and size of cells clumps)

C tted to irradiation
h ggrgjt;[g%%a }Ekétgwnfﬁnlaf@qﬁ‘e &a‘ﬂ% F‘?’QLEJPJQ) I : I

estruction of criti‘cal proteins or
conmponents identified as essential for the maintenance
of Asthegnhd ef $e8urh lMe@letliohUdrehorbid acheadedd clsieked 'Ma(oldeth, naaka EBv13 were

0 %&p %row in absence of grow factors, in absence of feeder cells, in serum free medium.
EBv13 Cells were then adapted to growth at 37°C, by progressively decreasing cell culture

temperature of 0.5°C/day.

EXAMPLE 2: chicken EB Line 0 cell line from SPF chicken strain ELL-0

2.1 - RAW MATERIAL

Eggs:

Chicken Specific Pathogen Free (SPF) strain called ELL-0 (East Lansing Line 0) was provided
by the Avian Disease and Oncology Laboratory (USDA-ARS-MWA, USA) . Those SPF chicken
eggs, are produced from a flock tested intensively to various poultry pathogens. Disease tested
include: Salmonella pullorum, Salmonella gallinarum, mycoplasma gallisepticum, mycoplasma
synoviae, Avian Leukosis virus A-D and J, Marek’s disease virus, Reticuloendotheliosis virus,

Avian adenovirus, Infectious bronchitis, Infectious bursal disease, Avian Influenza, Newcastle



The irradi ated batch used in this programwas al so
collected in United States. This irradi ated batch was
wa@odaed2ass suppl enent in the DVEM nmedi um used fPRPCT/EP®08/054912
culture of STO or FED cells (feeder cells). Those
cell's do not require as stemcelds a specific quality
of serum for growth andmai ntenance in culture. To
m nimze high concentration of serumin the nedi umwe
have adapted the STO cells to grow in presence of 4 %
of diggase, (ﬁ’{lai? engspaale/pyelts 3y A8 r'ﬂegv'rus F*‘r"l?rpa§'@°k(el?66$§é”er%ﬁ’ﬂ'y submitted
N 6% d8ddfpctich aViAStAe i dBcentdnaifiiiid RasId apy leeaxseontargln?tlon linked to the
stics, Gernany, use or
A BBt o R RN L P2 rem ool 16
Trypsi ne EDTA (Canbrex, cat n" BE17-161E) Trypsine is
5 uss&d@péelﬁshe di ssoci ation of STO or FED cells and at

t di s at i
adigpB ARt B9EaF bReieEs R Rl € Hnb PR By gerimyive oroin (5T
or eas)nwers usech @b deridar Bilerats eintain|they pladptendy rof) chickeo Gién cells. Those

r eifeg&ﬁ %Eﬂsaélre ﬁﬁ&féhﬂyh%ﬁva@é 5 (?\éﬁilfﬂaq@éo%#lo§(@>rtb k& Grays) before seeding on
tration ne este to curr

E P
TR P T L S B BT B PORATAETEH S 375t of th col
10 t esytctedmf @ifl pprotits theeprgmction\of growthifactes andéxtracaiplai atde necessary for the

HB,JamSJOGFo?méJCéu Rwth oPﬁJh o@ﬁ&éfﬁi@t ?]Sellgel | dissociation

ution I gne I s agent of
d| Sreoel QeFidie s Serfvéﬁéy At Berpiein fQiF?ﬁSPI ey rngiiiyy Tpgnto. Canada from
geatdriinghat aghof GV kSanbicOIRbiel @) Mvlgeg:ntfohiz GiBrobibsts BRY it was supplied
cu re I r c a
al +%VH\1§ %{}V&ﬁ%? TP/%e Ia)ﬁ¥tfrége({gﬁécﬁon ?ﬂ(ﬁ)q%qu%Eéu% %brﬂber BQL 1503, Batch
15 Cepqml'peam%ﬁ?aﬁ)eﬁ@gh &eéerd@;@gsewqrgd)rqpaf@dﬁglcpgg@qem Iéxponentlally cells were

| NRLRElaE HhE BburtddI A @5t dfBis WBére sEaRanseRAintdRMae bh@able cultures and
recogni ti rote ns

LR R a e dr. FRErePE PRSP SRy 8 Yl SRR Bl cotermt in
natukes: Sells were BRfesqd 0BT leidigedy dvserbnainereAredegen ple)stltaMer seeding,
SSE&Es 0PbiaE 8 cosGiithlifac R QAL Lol vbig %Qéd]au'rln% a fnaximum of 5 days.
PROCESS OF ESTABLI SHVENT OF EBv13 CELL LI NE Eggs are

opened, the yol k were separated fromthe al bunen

duMedig t he opening. The enbryos were renoved fromthe

yol kyet RghFH (’t'dé%\lhe i thF%dle(SS‘? d Of a Pasteur

pi pette, or W absorbent filter
papMPd'WV\ﬁJMﬁfﬁ'ﬂ”fﬂvpﬁ%{bégf“G)cut out bef orehand in the
f or Krediim EXpeELULGY a652d, 65788 and dda44 (SAFEL ciswinizdpuwainh) The
di [ of the perforation were about 5 mm These
25 rr%giﬁi"l%‘ngs were sterilized using dry heat for about
30 mulaminesCpmbrar (@Y BNBETHIOSE S mal | paper ring is

depP&icﬂlﬂﬂ;tr@;ﬂoﬁ]% @umbr& ecahe ther-s02El and centered on

SuLrou t he paper ring.
TheN Pz tel S (PR i hgﬁﬁ% of Small pairs
of Sediwspyrevaten@amhexykrthBE18rtdYed i s pI aced in a Petri

30 dl Sv.tarﬁ.ﬁésl(@éinm; la;aPrB543CHO7®4 th a physiol ogical saline.
the ring were cl eaned

?ﬁ%N@&@B@@WP'Eg'PWaT% néé%é?n and the enbryonic
d| sKeastohtes(SAFEeCaiin® 68928k cess vitellin, is collected
W bnﬁé}an%(%;s pi pette. The chicken Valo enbryos were
placed in a tube containi Fc); physi ol ogi cal nmedi um (1X

PBSTB %F¥§@%%§ét” wEd7dM P and the |ike). The Valo

35 enbn/pp&tmnveagémn nmechani cal | y di ssoci ated and
|no f cells into
B#He &Pé{" %’y&? )lr(gﬁlfna 8%30@%& feeder cells were
se@?ﬁé@(sl n fl ask at around 2.7x1 04 cell/cm 2. The

COWH%@nGQ&&ﬂHrﬁnﬂ'\‘EﬂérﬂWeieajsg@”posed of basal

co cial. ium

fe%eggm%lnﬁﬁﬂ%an I|I?FHN opin d—se%?’(_:al\llf-‘p@e{@roy\ng n1018atn 450-13)
concentration of 1ng/m, and with 1 %

non- essenti al am no aci ds, wth 1 %of mxture of

vitam ns of commercial origin, with sodium pyruvate at
a

20




final concentration of 1 mM wth
bet a- mer capt o- et hanol at a final concentration of 0.2

workdosgrasam ne at a final concentration of 2. 9PEIVEP240S$/054912
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an initial mxture of antibiotics containing
penicillin at a final concentrafjon of 100 Um and
streptonmycin at a final concentratl on of 100 ng/m .
Rapidly after the first passages of the ceIIs the
m xture of antibiotics is no | onger added to
medPUraconTigans dipmas Kisgin Likg hreipy (IG5 1L RaePisebha Q%”w@é’n“)
af t erdchrﬁblf]éarlft sitiman tntbnﬁgma@glage?eprdﬂeogmcat!n 2Whes) t he
avi [ | \ r S 0
o Resanfifank B BRI S SRRIAR (EBBSRAERGL x 20000
di sPAdecombingnt HomamegmipalliTagiei§hb) (FeprpieehIng. Gat 100 2
t 0 B RechRflihgatHuRfan dekidFibkBIEEGIoWtH Padidt@bFEHTRP&I&ech Inc, Cat n° 100-
CU|u¢ge medium Preferably, the seeding is nade with
arolfftd 7.3 x 104/ cn® (4 x 106 cells/55cm 2 or 4 x 106
cehll thbsg0factomn elcspipd ILBh@reaprpduted @l E.SGoliaeteea. solupletibfs is expressed in
avirsHretlRBHERBLochiel | s of step a) are cultured during
several passages in the conplete nmedium At passage
15, the conplete nmedi umwas depleted in gromh factors
| GrétaisBuineNSdrumThe depletion is nmade directly in one
step, fRg @B?ﬁ)f‘ﬁe?ﬁ%%vin"seﬁﬂrﬂt(ﬁﬁé ) (SABE SHRY YRRbC Stem
era

cells, pre e avian enbryonic cells are

cufheosd rﬁﬂ’lﬂtqdrf'&r”é‘b‘éﬁéfjéﬂ thga@gﬁg@@aﬁ Rllactrs apd Rigreted in Australia. Animals
rTEﬁbeUFfd)r\Mdlélmuﬂi wleQ:UlSIaN%s@EREj gicosdchpthie f@rstaughtBem was added in the
gg%lﬁ‘? @rln %[}rln av aﬁ %Wﬁhceﬁg Ltlltgrre\é\%fi%b_%grg &%r rﬁ#ﬁ%&t@e%go ‘rll?agiation to avoid the
pr @‘ijfé@@i‘ vfecrla@é preteifis ggcapfronetelidentiied asseseemiednr theaimpipignance of stem
ovedils Feviiral passages. Practically, the sane

concentyattl nof t e s were used for 2 to 4
passage);radfae r"'FZ'gR\EJ C onceﬁ?}r)ati on of the feeder

c eThesirragiated batefjufedrin this riogtam iwan ablleptet! dn Austyakiss dhie $radiatad batch was

Soad?j@d aIQ@pﬁ‘Iénﬂﬁlkaﬁé BV lgbcﬂ@\Jn lu¥eSBEMHREuldrd Br 8FQBREED cells (feeder
feeder cells/cm 2, then aroun 04

f e%%‘,@r These| €z fp 210t fequke & sisAycells @ %pefgﬁ qf‘@@’d@rlser“m for growth and
c einbisteoancg, in tchigme. aTcomrmimie high Dbodentretitest sealm $7 twn rBedium we have
{ NepRE g feRdRLe F8bl /e Ay, t hen around

0.9 >r<) 104 c%? g]/pcm ,e the/ln ar ?unef 0.5 x 104

feeder cells/cm2 . Then the flask were seeded with

6. Bissodiftthgaigieass: cel | s/cm 2 to 7.5 x 104 avian cells/cm

2 an W|th fe s. The depl etion of feeder
cellgygfegptétoqm %gfnou-’%guﬁassage 2 1 and ended at

around passage 65. During the depletion of feeder

cepbs, PﬁdthSS“(bﬁEthéL%ﬂMEﬁT of!THE MRE @ GEI?_EQ’_ﬂdE in
cu t at _a Encentrgt on_than in

BB o bt ROl TERF D= SR ATe BB P descrbed i
2 ExermaleheZ hitpot thedirs @ hlabrymmre%ce@llri 8 tuberaentaoing iRBS 1X. Embryos

go@é’rempﬁecﬁg éaw\ﬁl%c@teg Ghd ﬁ@&ﬁat&f on]c §I§9é?’ ff%@(yérFSTO cells into complete

concentration in the flask, then the avian cel
c uP4tHEdRediugt atad i tT P%F‘?ﬁ?erﬁ%é"é?é%%eeﬂﬂ IR dishes & arpEng %é’&@r celliem’. The
c etdnplat® nooiture r raédion i edabrpesddo oplluasajecdh’rmbrémenhedlumeDMEM Ham F12

de&] gfélngﬁ‘t d Nﬂr?m%@ ) é?aﬁ%r%b{ Q/Eh Y&?r—ﬁ Fﬁ‘?# ‘%’b’ﬂ—‘eﬁiﬁaif_éreaf d SCF at a final
RO tact of° and t he fee ce ep ation Af
th@’”ﬁ@ﬁr@mﬂ ofq Tngfms @Pd b FeobanotpsentRIe i (A58, WL Lifn of mixture of

vvevn%nm@raee@ﬂderaél d@@mlv.trc@mmr@r@btemed ifibcENEM bl 2mM, with beta-

0] i 0,
Sulgugrcap grq?I Vgt tahfln:<L:1 co/r(%cf ﬁttr I0];_2 rﬁ’ a%md ng 5 I?ipéll céoncentration of
non- essen am no acl ds, re o

vi 2.anmMyvitbfreastaipte e ard WItﬁrangmlhﬁl mjture ofsamdblatmﬁ pwt@iviam penidillin at a final

a EdnBdltrafNEEdd @il @Ad %ﬁreétorﬁ%m W bhinal concentration of 100 ug/ml. After 7
bet a- ner capt oet hanol at a final concentration of 0.2

mWFRReEH N Xae o apfiticlics §oRQEAETIEPDR TsFmLiE v The
chicken Valo cells were adapted to the growh in a
serumfree mediumculture in a two steps process:
first, the chicken Valo cells were rapidly adapted to
a culture medi um conposed of commer cial serumfree

~r—n A Y T T . g ey 0 ANNIN A™ L N A~



amno acids, with 1 %of m xture of vitam ns of

comercial origin, with sodium pyruvate at a final
wa@oeonsardosat i on of 1 nmM w th beta-ner capt oet harol/ER1008054912

final concentration of 0.2 mM glutamne at a final

concentration of 2.9 nM Once tfyj s rapid adaptation to

a new nedi um (DMEM HanF12 to ExXcell 60947) was

performed, a second step is performed consisting of a

sl ow adaptation to decreasing concentration of animal

sehif the 3vive ESERplisd@mushiake? kine Qi apkiyasre gapgigrpd from a culture dish to

deglottier,aRe msm@e,f o e hBY was péragin &S Wity BroGr@Ced@snTx 10%/cm? to 8 x

St 4} /}n.?f v[a%rlg II%? ?ﬁ%&mp&?ﬁggﬂ% r? i{?m g']e%}aé O{Pl st,e ?ﬂ% is made with

serum contentta
nastIM €élx 1Q:49IT'€ & 19eaplsoem” Pi hal 10 oeksOR omodigeyr T avian cells,

5 1 Nprofeldbfethd aGibh begoﬁ\’B@bllé%f SRR ahardl epkupdd @J}.ngtsat;éra%aasages in the

P R ke BB A ek Ry 88 RN A pesiess B Farplpte medum
C onweedrpieddd iorgrayfth Ee‘-tombﬁ@F SrEViLte dndi BCaBhecdepletion @as7Badgé directly in

Or o2 ffép t #Pcﬁ'n %‘A@p&a%dg@ nto Oz;noﬁ‘lgp hﬂ{ea&ﬁbrgﬁﬂ?%ﬁnéellgBMeﬂe%bly the avian

cell's to suspension culture started he sever al

at BRI 585 MG liuregdyriag pate! B?r‘t?ﬁ%%sé’@@faﬁg'é %tﬁé‘?ﬂl“m without those 4
10 EBgrib\Bthl facbat At paBageb120thé 2t lhe fadtére MPES ant IO TS ugee sahaded from the

a”%éﬂ{; QM Ls A8k FHlifan iRyt kRl at s of suspensi on EBv

13 cells. One isolate of EBv13 cells were sel ected

according to the popul ati on doubling tinme (around

18’&) promhte colp§rowihl3 baeé hwedlom%FH Wsatl s@dtedsiviey: DlBSIKHam F12 from passage

a%f{?%rﬁgggeél Pgs%{a]%e/ ng@g% glg{ég %g F\léds % rr]’né%urg odexceII 66788

15 SI Q@ @qce'b@52%aftﬁf9@ﬁ§§99 %ﬁwd the easiness to manipul ate

the cell s (Fi gure 1). At the end of serum depl etion,

an& or a éag? %\RF f f‘é%(ﬁg é;\e/ ;v(azas(r:g Of‘r’g ({] %\{,ngdpr?Egﬁesswe decreasing of

abfgecﬂﬂr@elbfcoﬁ%ttetton@eeﬂ ssyerairpassagemiofiqvdny thedienhy sEBwI®ess previously
CeJiés%rl%ﬁr@uanB% g bedede? d&fr@%h hneehGabid grow in suspenS|on were

ressively decreasin cul ture tenperatur
@%?ta%sm Rp§a4bas QVB%V‘&R%’W”E%‘ dserE ‘E?F’E@“P” Y"?Sn'a'“?tF% fhigure1B).
SPF chicken strain ELL-O 2.1 - RAW MATERI AL Eggs:
Chi cken Specific Pathogen Free (SPF) strain called
ELL- O East Lansi ng L| ne 0) was provided by the Avian
Di EXAMBLE, 3. Dusk ERxcell ling, BBOGt or y ( USDA- ARS- MAA,  USA)
ThmseRSW:MAhIEIEIk\En eggs, are produced froma fl ock
25 t epL&fe dsi}tensn vely to various poultry pathogens.
Di sease ested include: Salnonella pullorum
SaPwikrrebs Boy EPkinchaiainmCL) weis detringd dram) G%IWP&RERES SELECTION (La
nycepkrS TF&)uséé@OFVrbﬁk%) 2% @ékehieum&vﬁeré/ |v%1bk5naﬁ?dDa@iﬁd;t Escherichia Coli
AV{Auh)g gjﬁg/\%gcﬁrﬁes&oll ﬁ?ec E)Iug lfrgngrﬁlg oecldlacz I Sa\\/”x§ Li?jusck viral hepatitis
bufHsahtodixs e &asipelpiniia rrhumnatm@ez éQUVmMD%l\SQﬂ guktapmgumovirus  (Nemovac),

30 AVE@RoRdNs %hﬁ’u?)ﬁﬂf @l Eﬁtér@s@ﬂﬂog‘é\ﬁb@Wa@&ﬁéﬁ' fibperekd AMp&tifer (Autovaccine

¢ h%&%ﬁl?%gae)g ggl pﬁg va"bs m}%tlla qqﬁ{ |n?cit|§§38%1gflzery31pe9o?hnx rhusiopathiae
C ofiRugar).n Aftér oacdipt nfegtizédoPekirgy dwaki q{ggls atvarersulhittedydrs a disinfection in an

duﬁ)}pg&lcgr\yc%rb%@%ﬁo@x;eh @a dg&ﬁ%ﬁna@l@rll \IN% Il:é?mga@al gl*h'éﬂo)% &Rid any risk of

the process of establishnment of Li ne
fr%ﬂ?\te}ﬁj’?"’]t'ﬂ%"’ﬂi?‘i’ Bicste sasheden by SWé're used as feeder
35 | afjeadet celBui Nt ai n the pluri potency of chicken stem

CeI|n tﬁ'e flry},Pe X ad%g?o ess; %{Ig%ror%rr@gﬂgé)&{/ﬁ S\S%U Ilé gﬁgitééagsféeder layer to

0 nt'P@@t th% plumpfitency @§ guckfstent eelldi Hiose feerier %”95 ans- m'@ﬁ'%}v inactivated by

dogenrhdd mtad.bML(w&) 55 Ghafd) lbbibfestée&hg’ 65 blasitc. Tm@ddé§|o|” irradiation is a sub-
UCt on, o

?gl%{hg r%oss r%;att éndfj?eo Caea;;efln%ée arr{%# PP e c&é 8%%6 %ut% |I? 8 mlt?] éhe production of

20




pronotion of the cell growth of non differentiated
cells. The STO cell line was derived by A Bernstein,

wanioantwsLCancer I nstitute, Toronto, Canada fr OPCHEP2008/054912

10

15

20

25

30

35

conti nuous line of SIM(Sandos Inbred Mce) nouse

embryoni ¢ fibroblasts and it wag supplied by the

American Type Culture Collection (ATCC) (STO Product

nunber: CRL-1503, Batch nunber 1198713). Fresh feeder

| ayers were prepared twice a week. Exponentially cells
wedrewli fadere et edrashllylas caTte Becepsapaior therrreragtiog eell growth of non
segifiedntbel 0akd. IThe IsTace:|Qihe Waabjbﬁ/eawyt/urmnsw\d @ii@ioh®dncer Institute,

g:f(%ro%scér{adgq’ o%t ?d(fa rciUoB%rhﬁea%I‘ 5 al‘:lrh I r&?%{i:c:ﬁglrﬁouse embryonic

suspension a
vvei'téoté%@tﬁo%@dt was ipaisd toy tesAmerisen drecCWling Qv@e@oe EEI§ED (STO Product
OnnM@ﬁtGm_—ﬁﬁﬁt&ftchSrﬁjﬁ%bn& 98733 Fesshasedet ep&w&eair@ared twice a week.

d [l
EXpr?ﬂ?H lﬁy c§ sd\ge)'g d?sg%cga]rt%jce 2 V\%[ﬂ useo? G%Eﬁ\feé%seeeﬁq foh 61a|ntenance
BEG4ia@B 2ytuvescindran@névt @rt (W8 grediate@altor itGd@O91L @F phpdied mcell suspension
E)(at%k{.oﬁ (cglmnﬁ_Gﬁagbes(Ség I§§ve?é"g< (@:;%4{6 a(@Aggﬁ g?‘ég%%ﬂaﬁc}e\gere seeded on

ItIVGS d utam

BE@%"@O‘B‘% SesEng; 'F'?eﬁPéP'F‘@ﬁtCB Vi Pedivipd feedesells pere used during a
BEb@xiHQRAR) § ddyon essential Am no Acids (Canmbrex, Cat nO
BE,},gd,;mME) Sodi um pyruvat e (Canbrex, Cat nBE13- 1 15 )

Vitam nes (Cambrex, Cat nO 13- 607@((3{4 Bet a Mer capt

Et hMAYY™ EXr ek, CRI85 6539 53956 sredft GrAE C( eﬁtﬂe'zeééiedwm)

5890 2€im Brivi-® (Sigeieg] Chi kaB99ne) PBS 1X (Canbrex, Cat nO

BE 6 Di et hyl SuI f oxyde

Dl\)é%gﬁn E& Hy&%ﬁa&&%éﬁ)ﬁ %%%)&E%\ctors Six different
rec@MﬁMﬁﬁﬁmbfﬁé&%ﬁsBW@Mﬁ%ed Recombi nant Human
OJq&@itiVesNeurotrophi c Factor (CNTF) (Peprotech Inc, Cat

0 450-13 lin Like Factor I
(1 Bt CEEPRR R Rt HBBEL "3 00 1 1) Reconbi nant
HunBencllintsereitenydm(Campiek.8)at (PREIEA08EN | nc, Cat no

ZOONQ'ﬁéssaﬂﬁpﬁﬂ%h@ﬂaHs ({CaRmBRx SGht WP E1d-Taes | eUk| n 6
rec @%Sl L6 H Pep otech Inc, Cat nO 200-06 R)

Rec tva tBRE13RARY or ( SCF) (Peprotech
| ncYite@artesiOardHex, @:E)n pi3ROZObi nant Human basi c

Fi bé&?h@?ﬁ&@%& (g L%atﬁblﬁ%z)z (Peprotech Inc, Cat nO

100- 18B ose factors, except ed IL6r, are
pr oderstolts (FAEC. €N 58¥ebkbria. Soluble IL6r is
expuftssad fixatots ansf ect ed HEK293 cel I's. Fetal Bovi ne

Ser,ygé %Mbrr%ﬁbgttne%ﬁe%% Bovi n Serum (FBS) (SAFC,

non |rra ated serumused in the
pr@@‘ioafﬂt%i'geé@?’ltect ed and produced in Australi a.

Ani p#lethyl Sulfoxyde (DMSO) (Sigma, Cat n° D2650)
Factors
Two different recombinant factors were used:
3 Recombinant Human Ciliary Neurotrophic Factor (CNTF) (Peprotech Inc, Cat n® 450-13)
O Recombinant Human Insulin Like Factor | (IGF1) (Peprotech Inc, Cat n° 100-11)
Those 2 factors are produced in E. Coli bacteria.
Fetal Bovine Serum
Non irradiated Fetal Bovin Serum (FBS) (JRH, Cat n° 12003)
The non irradiated serum used in the program was collected and produced in Australia. Animals
used for collection were USDA inspected and acceptable for slaughter. It was added in the
medium during avian stem cells culture. This batch was not submitted to irradiation to avoid the
destruction of critical proteins or components identified as essential for the maintenance of stem

cells in culture.



used for collection were USDA i nspected and acceptabl e

for slaughter. It was added in the nedi umduring avian
waeb@siizwss s culture. This batch was not subni tPE@HEPH08/054912

irradiation to avoid the destruction of critical

protei ns or conponents identifiaezd as essential for the

mai nt enance of stemcells in culture. Irradi ated serum

(JRH, Cat n 12007) The irradi ated batch used in this

program was collected in Australia. This irradi ated

baleriafgeserym R SatupiA@fent in t he DVEM nedi um used

f oThd iredigted batsleusal ISt @ogrirkae ebueste(jfreeﬂleﬂ Stedd. This irradiated batch

gz\g%le?o)%/ig& S su@?le”@%t il frd wﬂmﬁigd@% %dicf? th% ﬁtﬁtu?'ep o?%LI'B c8lis (feeder cells).

culhage eellsTg nai refiviie 26 Sfﬂ”g%”%@ﬁ@@ﬁ@ el seumdergipwth gnd maintenance

5 t h@ dumdé.urs Mﬁ.m@vmgra&iﬁsérmat.dnm sl if e Hedidhn YeMavé Bdapted the STO
e ce of 4 % /qu:% Di ssoci ati ng agents:
9%% Y E@reg"ﬁ%* Oéét fA 2.2 - PROCESS OF
ESNABMISHVEN‘FH@: THE LINE O CELL LI NE Enbryos from 13

€998pfdnQ8B (RobRe, Caf i fds9R1ere coll ected according to
the process described in Exenple 1.2. Then, the Line 0

enBR)Fs e Fasopp! %‘éarof‘%‘i‘s%\mﬁrﬂ}ﬁ%@“{f%'?yﬁ?ﬁ‘ﬁ 8'39%“‘15)@”’“3”3’ used for the
10 Emcwetuomadﬁemnamdnammlal |y dissociated and

|n09 TO cells into
r)g?éﬁgEP?A?cgrﬁyr | um at 815The feeder cells were

se‘érd@athq in ugkcstae the gissegiation df TG xelisgand @t laty papsayes Terghe dissociation of

COAMredMs %Héﬁtébf R $&EGh R Me&@@@ﬁ@@nﬂﬁneb@%hne orlgln is manufactured

? g?nsgf%{cébf chglﬂg:fﬂ @‘Q(Fﬁeffr@tfflmﬁlgﬁ) l enerﬁdz?qﬁ%vY‘enlfﬁglg‘ratg)H Jnethod and

15 SOestat agcofdimgalio aywert dk.rdieiram neefteriah gradiatedamidr i foimulatiog, is tested for

noﬁbr&nc'esﬁé?\tdvﬁ‘us |ﬁ‘@&|&QoﬁFliaq§e witM g/@FF\h%@‘ m xture of
vitam ns of comercial ori wi th sodi um pyr uvat e at

a f 1 HyPzeagkigmar cat nohd44P) 1 rrM wi th bet aner capt o-

et Tigpezbn abluiorf isnfalmutéc @1t Badetanbirgit Bovihentpsil ekmedsee in corn and

at ra;g‘ané éd %?né;?rﬂg rﬂérlcﬂnutﬁéem OTP? dr%\éne)gI éljapr}/e?a?%:it]r%h ﬁlcli%ant protein
20 pe?ﬁpfﬁSF'P” ﬁysﬁm dhis iprgictésomndieized for reiflisspciation inyan Seé‘i'm free and serum-

stg@pbmamgdj BAdtenbcdllicoi@lresconcent rati on of 100 ng/ m .

e xt u of ..ant i bi s no
Ponsher aBRERTE 651 rashiabt olufieR (VEe e A sdaL2) 1's
f r Oinis egent kedisdocintionOis @madyote uee dortmuatiaf ereddd gémtigrdetach cells from the

c uJ;rB\HirnS s@HRb of e BNt RIssel LTHE f&rﬁﬁ@c@&alﬂg n& Hrlote%r Sncﬂé@b@@ §|slodg|ng of
erformed with around between X m2 t

25 1099”§ WtoubseR) ParymMes (elIpIPretaing Aie pé"c?ﬁﬂﬁ%f*@“&% P‘Psc?lb? immunochernical
nmestudien thétraed éapabidept udohehesreedinitign ofcetimdfacaprofeinar Tiinghzyme was used
7. ( e
Ceﬁ %%}a}_cggueﬁ rfgle%re ﬁAC),(S %ﬂeys%\lé)ilaﬂélcgz%nn%rl@rs I“kg?%l%,g q (ERIthe|Ia| Membrane
aviaiger Mg SIPEA 1 CEpgesSrRsFific Eapryvenic ayt 'ée’bb)l tur ed durl ng
several passages in the conpl ete medi um suppl enent ed
30 W §f9 &Roe&sé%é; %TAFﬁﬁHMAéNmBﬁeR EBxC é[h%!ﬁé’ggéé?t *Ler
angirogwl-360T hertirep Ideek egoswmere rereieedd theexatll yerﬁrﬁed@?féteétf@ﬁl the albumen

fr @mfh@ MR PESARIRe bmb@aa@me remaVd@ frsmbﬁé/m mth&h@aru %eé kall absorbent

bly th
G feh bt halrerdid B bl SPhte e iaoR i % i e i g win he
t haid ef alpunclwihk diasreten pthe perfoprdion isgaboutd, mmhhege $ragltrings were sterilized

35 f a@snrﬂjcﬁy h&Fr for 8t %ﬁum@rneanro%apwga&rce Muki ngethg@féb BR8N collection,
ells were anplified w thout factor. To pronote cell

or DDA SRR HECHOGIRA RSN ES tHBEP SR IR FrRe S e o which i
Flﬂhusf samMupdesisiayg the Ipaper rpl@sg'agdatté&,s threbdt dGT MitB ter gitnof small pairs of
eﬂ]‘uﬁ tlgé)w9<ﬂ§$ e3§s ﬂQ&dQn rzy Iifé;trlrj bh oﬁlleﬂﬁﬁlFJBSG§Z§§mbryo thus

6522 after passage
carrled away by the ring were cleaned of the excess yolk in the medium and the embryonic disk,



After passage 30, depletion of feeder cells was

perfornmed by a progressive decreasing of feeder cells
wa@oensartos@at i on over several passages fol | ow ngPCTEPEDE 54912

by step process previously described. During this

phase of feeder deprivation, s cells able to grow

i n suspension were isol ated using Excell 66444 as

growt h medi um and serum deprivation was initiated

(FigureiB). EXAMPLE 3: Duck EBx cell line EB66 3.1 -

RAWME?I@EFQFU&LGXWEW'teé@g‘gera%'l@dé@@’ghPP aHewelel)y strains

GL30 were obtained from GRI MAUD FRERES SELECTI ON (La

Cog bi R lg:é(ss

Vaﬁé% (%L]{;IC ee bgllég%v%éet ;E%%gﬁrgjo C-[htﬁbs%o{oﬁglnkgt 04 e%%ﬁfh% duck embryos were

v alben ﬁ]@cr@@ic{allygils;goq?t@gwaslwggm@m pad sm@pg(b@q gyinactivated layer of feeder

5 (Lerd @é’l@)ﬁ)to c e YR m&mpabi Jobs, Kmmzovwbeder cells were seeded in 6

e s A A g O
Enseeurn dies n(eAutrU@MlﬁMtlranla‘caﬁupel)amerRe(éwm &0 Prafetal bovine serum, with IGF1,

an@)Nﬂescﬁ 'afflﬁél c()ﬁééhﬁé/ti%ﬁ %f ﬂ%/rﬁ' Qﬁﬂe\»lﬂ { &) nonfésé&Mlal amino acids, with 1 % of
K TV 1 nactive) and

et apneumnoyvi r.us R

2+ R PhPHHRTS, HSTEREER: A M) dR AP St o e, concontraton of
10 f €00 M, 26ith Hetkinagamorekasygs avidalecapedntratidnest 9 m, glutamine at a final

di édn@érﬁt‘é |(5 (ﬂ‘ 2I Pm&ﬁ{aﬁ}f&f?ﬁgﬂ é)ﬁ%qi?or?@rﬁtgtlérpgﬁ fb\ﬁ%P& tom cin at a final

decont am nati on Fer maci herno) to avol

" | eeoeratiom P A TIo AN eRekiRte d X Ropily At e HEEsagR 4 HBe mixture of
shgitbiotidseesteibndgephdded kdtht hdiinr St step of the process,
cells fromnmurine origin (STO cells) were used as
feeder layer to maintain the pluripotency of duck stem
15 ceThes duckHe3 gelfsewetercuttured é theeDMEMdtant A2 ynedinacup Vabesgage 4. After

bypél;l‘é‘éﬂgt&l 'threrb@gé ﬁ\tecﬂlﬁ)rﬂ |s(rf]r§jlfte9 aﬁ@ DMERMSAm b@f &fn@pkl)é‘\tg ﬁ]@ﬂlﬂtﬁ is replaced by
astlc.

o8 FREGTadtedbe Somerenlervia B Fa B REaarth OF1, ONTF, at

Cyfirlaé coneentstion lof pag/mi, tvétht hée poreeksertiabamiod gredat with 1 % of mixture of

f a\m;amng d?'?:g fré c‘a@% |11 L{/lnffﬂrso Fnr ))fuvaf%e Xorfc@ﬁtratt of 0,1 mM, with
A R RO el i e

pr onotion o non enti ate
20 cePGft%'me"Pﬁ%‘OSﬂ‘@‘@é‘F P f'm'ﬁen%@at'a@rvf e M plylemipeatasting ppncentration of
Ong amino aﬁéﬁy’uéetblaien’sd: Theltieck ERDENn tvere fl@Rac@tufad@inivy 14 passages in this

C?T;Eéw RYQYR %ﬂ&r C}Le > r%&?ﬁ%qgg’e LMloﬁg/faM) ﬂmé@%égssage 18. IGF1 and

oni c Bl as S su
AneN Ea/ﬁrewp@ta@ﬂ%w@n@@p Ifiep th@ﬁle(iArnctbﬂs (frsm@aﬁrra@a U8tto passage 24,

lnulﬂfbaﬁeduﬁRbf 50 wRairiv-nuizbem Qu]pglgéiﬁt)ad whth %P‘;A)flﬂﬁﬁeﬁnh 1 % non-

aver s. e pre r week. . entl a

25 o Sb el B R W 1 m RS i B gl i Bitn socium
s epievatef @i fimali aaneentiaiion obH0.1wilMhite betatnareapto-ethahobat @t fimelrconcentration

Pagito SYaf, §IthARE 3t £hal EREeritralichlir 24 and\eaBbRRAHEd a
cel | suspension at 10x1 06 cells/nl in tubes. Cells

were exposed to a 45 to 55 grey dose and were seeded
onVVpbrasﬁtei duck &S eellssfepd iPrkjng dughemsbrgos pﬂeamaesagcedaftoeda culture dish to

30 W £%tﬂepemé Eé/eﬁtns%f Etﬂﬁ%eélstp\(ﬁgé ﬁer‘%ﬁ&j \Hlﬁ\egro%r Bt 78>é 10%cm® to 12 x

maxi,mu di um Medi um EX L (tm 657

658 gm @?@%E%ﬁﬂ'sﬁﬁﬂﬂﬁo'?%%ﬁt@"t”@d%%d&m zed medi um
Medi um GTM 3 (Si gma, Cat nO G9916) DVEM HanF12

Cﬁ%?ﬁ%;g B\%&EJ‘V éS§ %Ioﬁgﬁeﬁ%%aﬁ%&%@?@o Brggégwe decrease of

BEfP?deGOIEIE cEEARration RY Yt Sfeéﬁ'?bﬁ?ﬁéﬁgﬁs( Casgrisisbss wexgt orfgmally seeded with
35 BEdrduR02EX)0* feeder cells/cm? then around 1,8 x 10* feeder cells/cm? between passage 25

and 31, then around 1,4 x10* cells/cm? between passage 32 and 35, then around 1 x 10* feeder
cells/cm? between passage 36 and 41, then around 0,7 x 10* feeder cells/cm? between passage
42 and 44, and finally from passage 45 dishes were seeded only with avian cells and without

feeder cells. At the end of the feeder depletion, the dishes are seeded with 9 x 10* avian



Non essential Am no Acids (Canbrex, Cat nO BE13-1 14E)
Sodi um pyruvate (Canbrex, Cat nBE13-1 15 ) Vitam nes

w@ amsheezs Cat n0 13-607C) Beta Mercapto Et hanPdT/EP2008/054912

10

15

20

25

30

35

(Sigma, Cat n0 Mr522) Yeastol ate (SAFC, Cat nO 58902C)
Buffer and fixators PBS 1X (Cangyex, Cat nO BEl7-516F)
Cryoprotective agent D nethyl Sulfoxyde (DMSO (Sigma,
Cat n0O D2650) Factors Two different reconbi nant
factors, were used: Reconbinant Human Ciliar

%ﬁ”ﬁffrf‘o'i?hug FHE ryipn celisiem)- Thpeprlefioa Chfepdrs celeataried at passage 25 and
456ndta )at Bassagﬁdoummun@umdwsmbﬂ faeddr kcelisFart duck ES(def@ 3 seeded in

( P&@[Jr%td‘? ‘Jat%chl%%?tco c%n&zggn %hagib %%10 eal&)u :ﬁ&ge :93 X ?(k%ell/cm to 12.7 x

uced eria Bovi ne
Hi‘h@?'é@”@d Fetal Bovin Serum (FBS) (JRH, Cat n 12003)
The non irradi ated serumused in the program was

ected and produced .in Australia. Animals used. f . .
CoMECET B PR CRROl (RFELLR AU apAERTAI) € 0pgFion Doubing Time
s| @Pghteed .Densityhvare stddied] ta nortfilme oaé @iabifity dandi neustngsaiand to initiate the

st @Jﬁrl?ﬁioh of QMInB WeRs, v-ﬁgllnﬁls b@etté3 ﬂe%ﬁtoé‘t%noﬁ légcmjrhtp?ﬁjjvétg and yeastolate.
|rra lation to avoid the des

pr G¢! @laff’sco(??'d%‘i’rﬁ%?féwg% roibﬁ%rt& 'i’? ?”é’H"t@Q t%%%ﬂ?ﬁ’r%{?“‘lf‘éfr PPRis lower than
maamorein@oersahd sélietensiglhigher tharcarbundr26x10f celdicamt.ed ser um
(JRH Catn 0 12107) The irradiated batch used in this
l,ngr amwas collected in United States. This
ir

bR ¢rse @' Ha PeRendyciRIGels devalprettetmediFBoR eAepeipn of vitamins,

meshdum pgadhtd, Ofiont Behtidl tadiird afidsShkd eetal Ene(cﬁﬁt&&&inol were initiated at

h
ge!éz;slg%gle 5-5 Rl?fu % ez;ojd?v%g/\r/egérﬂ; o%gé’l L Fn W{z%gm?s ﬁ ln%dlam Thus between

mal n% enan
i npa§9¢qeu ﬁfé ancrdoamage 9% dheh ir@ﬁlumo ﬁfc evitureaisi aNMoE TSr ﬂmoiemented with
t hguiaRde uyeawaiéaaha FREapdIB#ling Reh&T Berealdr ddpfitieh @Whé Rew conditions of

g; gﬁtggg Wg& ge d%fg[egﬁf%lg/glsé@ d;f@%la@et Irelgge g«%gnpte%é)rmed progressively
r eb@w@nrt@magp 160 teed sessagnbif. Aenmasehde b7 Reltshigere able to grow at 37°C. After

ﬁél@éb%t(i?cfhe 58S MBAYm Gﬂ'ﬁ/ﬁﬁngéjfeprab& il asﬁ&\?SﬁWbQ& @Edium called Excell
adher en%E i an stem_cel |

c a§57ﬁ8 erl@fége-lég B% FHE"‘? @eé@r@dvaﬁcﬁxc%lh %ggpplemented with 10 %
di BB®d, AitivogluiafinS EBd cle Yeastalng. At pdsadge gzt eslisfware trhmsferred in a

di §I§r9q_'o@/tAt%ehr9£nt 3MLA’@)€§.&FRE.§@%@&%&Q Joﬂst:?fﬁ %‘ﬁt%ﬁ 8§ initiat C? anchorage-

di um hi's enz porci ne Orlgln 'S nuf acture .
as'@ﬁﬁﬂee%ﬂ”F yellkceertn Ag Rremetenpe raseveh éist sUsPeneoRd e base medium was
bymadifiail dnd akedntadeastisbr@miidstdeaehszd figet 100d taheh forethié e€kding in the ULA

oGl dJ[HLQ ﬁ&nnfﬁ%%{a%gtsdzﬁ’o pZQs%tgé 8 1 TR ﬁ{ehu% 1’ Gl %EdSFM GTM-3

prior arvovili

nS@Phemetlte@: Wi P i"ahB2 2w gbitanrmR qn].i31 .astofﬂey @wmcrease Cof FBS was
(Slle‘EBd ohAtBEB dellddiBpendibl RAEAPasSAJeUSS. Werins dfeﬁlétﬁﬂd' wdseperformed by a

W é{ggrgsswecd%creasﬂr?gngtar?n V{from 2t5|’ ‘y s%}urr’]n th(:"e)rgque ‘; ?serum cogcentratlon in SFM
cell culture medium to finally reach 0 % serum in SFM cell culture medium. Serum depletion
started at passage 86 and ended at passage 94. At the end of serum depletion, anchorage
independent dEB66 cells were able to grow at 37°C in absence of grow factors, in absence of

feeder cells, in serum free medium.

After the obtaining of EB66 duck cells that are able to grow at 37°C in the SFM GTM-3
supplemented by 2,5 mM glutamine, some further adaptation to SFM media were made by
dilution or progressive adaptation in new SFM formulations as Excell 63066, Excell 66444,
Excell CHO ACF for example.

The subcloning of suspension duck EB66 cell could also realized in presence or absence of

yeastolate



manuf actured by Sigma Aldrich utilizing Prodi Gene's
proprietary transgenic plant protein expression

W@ y®Bam0ssThi s product is optimzed for cell PCT/EP2008/054912
di ssociation in both serumfree and serunsuppl enent ed
adherent cell cultures. Non e matic cel
di ssoci ation solution (Sigm, t n C5914) This agent
of dissociation is a ready to use formulation used to
gently detach cells fromthe growi ng surface of the
culture vessel. The fornula contains no protein, and

al EXAMPOE 8] mebkiBBX cefl lineEB26 W t hout use of enzynes.
Ckhhukﬂﬁ{ﬁﬂ?éﬁAﬂs are preserved neking possible
es that are dependent upon the
r eRuefnFa9so feester ee'!% a@‘!lf"fe&c Buferstagd féxators) Gyepresencativasigents, Fetal
5 uscdfsaudf& aebo&akdg dgehR(RemAcExampleysi s of bi ol ogi cal

na rs I nbrane Antigen 1) and
B b P s R B A ant | gon- 1) 55 -

PR@@E&@ OF ESTABLI SHVENT OF DUCK EBx CELL LI NE EB66

Ar oBglu - C'I_Eﬂ_ﬁ_td5h1928§b6@lé%6@9,g§sw RuhRR&thedifi® Yol K

wer e %ﬁg atig? t he, al gunen during the opening.

TheMg % %“ar ﬁﬁb&??qomthe yolk with the aid of
10 a sbEIEM (8bsoehalat nTBE 126145aper (What mann 3M paper),

beforehand in the formof a perforated ring

mﬁt% the aid of a punch. The dianmeter of the

pepk difatenigacampingpidetiors waip usstese small rings were

St eniRdca@binaHt HOGaml Cylarh 8tirofraphicaaomt (CBOFNiPRploRSh ind, @ n° 450-13)

OVG?I RechQR%‘fhh%S |n9Mﬁ1 LG LS ﬁEGQFF?b@ %r%{g?lé %Q,O%at P 100-11)

15 sur Ed%ﬁéor@blnqﬂﬁéluv@m mtedﬁdlrt@ﬂ%é?ﬁ@@rthﬂmCetrfﬁﬁ%omhi ch
i's tlmé%orﬁbiﬁérft) Hndaﬁiséwolé IRRrIQARES refdpitd (sllBHﬂPb&bt%&fan: Lat n° 200-06 R)

t he ajrs of g (o)
anarieuiti ham e % aRarSEP GoBBlsET g ol &3
fil De%leommblharPBBmaTﬁhve&eﬁbmbdast ﬁwtfcﬁaqtqrébl:%l)a?emvetﬂhlec Cat n® 100-
ri nggEyyere cl eaned of the excess yolk in the nedi um and
th e enbryoni c disk,thus free of the excess vitel
20 Ibtheeﬁ |a8t8Eseef<c\ﬁPth]IL§r [géesergdH,ced”r’b%tCt‘%l baetﬁ%a (ﬁ?@Qle IL6r is expressed in
entnarrysfestedHEezspﬂ @tied in 50 mM _ tubes containing PBS 1X
The duck enbryos were then nechanically dissoci ated,
washed with PBS and seeded on an |nact|vat ed | ayer of
f ebdaPRAS S OF ESTA QF DUCKIEBX, P29 390C,
7, ﬁ@@tﬁ@mbﬂ]ﬁﬁwﬁr@&ﬁﬂd‘cteﬁ@dp&%ﬁlﬁ de@ﬂlﬁhﬁilelhl’E%GV\Biel duck embryos were

25 p| ﬂ‘p(ree‘a ﬂr nff_hﬁj%esatcorﬂa RIH?%B% ?xx+9 dﬁ?ll e(n%&bg we]@?hen mechanically

te cuI
ned?&?ﬁﬁ@ﬂ/m%ha%'rltf@ss ap%lseqﬁeﬁtoedawn@ﬁ'vated %yleepbfeeder STO cells into

b OxEriRetS It maMidni al 383, 7,5 ENI,. TRS feadJr icBiRlwere seeded |n 6 well plates or
% non- essent i

trat f
Con%gnéai %@gngﬁg ﬁ%&ngﬂ)ﬂ@f 'I%e)&owpgpe ?ultd/retr%erdfulqgls Cf)mposed of serum free
c onmeetivio iGIM-d surpiementar tith SO ifetah foyine serum, with K51 AWTTF, 11-6, 1I-6R, SCF

30 COMF" Al tRR c@ﬁcegtreltlom 1 rﬁlhar*del&llﬂﬂrbﬁhgraggs@nt%ﬁ HANQhci@ with 1 % of
final oncent rfat i on of

c OWB(BJlrﬁ P ‘\./I NS, %)nimwl ?5@"“ gi'}{}‘lﬁ%ﬂ'“%?t pyéuviafen%t a fll;1al colncentratlon of
cof¢ e, rethi leste- mérca;ﬂﬁ}eﬂbbmdl at stfinelptonpantrativnadl (85 frivh allutamine at a final
COE&@&%@JH Q& 1o|an199n HEH Qﬂ Mc%@@ﬁkﬂd@&ﬁ O@X}/mletmp@rr}ﬁlcm at a final

at t epassae4 mxture ant | IOtICSIS no
| ofRpEPNtiatRTeef 110@; ugfﬁeamﬁbzﬁaatﬁ{at% Fiala'éh( aftey thefirsspageqges of the cells, the
35 CUhixtif&st antibidtiaeis PYidvigEloata Ed @ theflbditm mmetegpremag@dws understood to

Af L err'_éf’jl r %T%rség %E? ;t%z%gagﬁgﬁ’se%e%gral Lllﬁ%%tllcgi% Oceﬁ)s werﬁ gtﬂgﬁ@lm the complete
GIediumuditupassags. Afiespaestgedt the tanoste stedimiiopdrtialy depleted in factors.
seﬁwﬂ babtbdeh ptag§e 163, 8EF aLé IjI05R bnCFEFER 6 AdnhVBd RF the medium and

ntial an no aci
of I XL R (FVaAh DT EBTmBRBIRR it & aredpin of 1 oL A
SOdI um pyruvate at a final concentration of 0,1 nM
wi th beta-nercapto-ethanol at a final concentration of
0.5 MM glutamne at a final concentration of 2,1 nmM
and yeastol ate 1X The duck ES ceI I s were further




new nmedi um of culture, then growh factors deprivation
was performed at passage 18. | GF1 and CNTF were

waeomliz@seous! y renoved fromthe nmedi um thus PEDRP2008/054912
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passage 19 to passage 24, the nmedi um of culture was

GI'M 3 medi um suppl errented wWthd0 %FBS, with 1 %

nonessential amno acids, with 1 %of mxture of

vitam ns of commercial ori g| n, with sodi um pyruvate at

a final concentration of 1 wit h _

be%'@“'F?@P%‘ép‘i%e‘éﬁeh%frﬁ?m%fratﬁ’”f?fH§ 1 @Bt &Y riatspepndyfpegomned between

m\/ﬂ)asgehglét EBnandel 6ab fidallly iob@ln @MNaRd tor @bw Guithauk re%ori:biﬁMtamﬁJrsk at passage

ye t 1 e u ls . ' C .
e o Sl gk ol s arofifel oLl i4 SR eEntons o

t h@ctge-se\d’uhﬁrgtheﬂu@&ﬁ& eallefremn Srkinguckieabryes wewd PapsaRehirel A gulture dish to

be&mn tHe ¥eclg/of BRtutOdidr2wis Q&ﬂ;’rrﬁéﬂ wied ardwkbeﬁﬁee@e;l % $0%cm? to 12 x

10 5 SR ST priTB M M0 Pl 5 %8 s mace wa
pr aguessB wel et ¢axd0btelbEaaerorcek |19 @&ﬂﬂ’&@mtnnatils@nAﬂer depletion of

ovt%EorﬁlﬁNﬂ %llctol%a§ %@Q@acse oﬂﬂ%sg ag\ﬁé W&m@(ﬁ ét%a@@glefé3 reaching the final
seeded W around 2, f eeder cel

ar GUFEIe 5 U104 et aber (8898 o P BER RE RS 4EaHa parorme by a
anpro@éssitehizareaseo ofifdedey 4elis 1dddceperbtion/ayan Zvbet pesages.. The dishes were
pa gé%d@dq\glttsaﬁour{drbeﬁxfbp @ééﬂg' c’!ellgfcn:,zoﬂﬁeﬁ g%qﬁcf 1 %@(l 12 e%gér cells/cm?

et vveen passag , en ar ounpl ,
f e%?ﬂ%?e”o%‘P?f?@P @ﬁf"Qd B%ttﬂ%‘é}ﬁowééﬁaf@@ Q?ES/%mdbeMee”éﬁéPage 39 and 44, then
fi aabddy1 &rmmf@a%@ggcrﬁﬁbqu&sméamdﬁed tH2Rl afountd td7 x 10* feeder

av&eﬂ?/crgﬁlbeavge ?es;gﬁa%hé?éj % 55 %ﬁ flrg:a% r§m é)’egés&é%%\}m %Eﬁesg&n?(re seeded only

eede di's
10¥ithgNizmesatls IaQ¢ ithaut f%?difzce‘ﬂs xAtltbﬂ ead/ ioh thedesdes demetipn, the dishes are

Th&eea@dﬂlvﬂ{ 9 Qﬂodoiwdcn%ﬂisﬂdmzclﬁ hb$ x31t035\tlzﬁdce¢1§/crﬁa3 R&@6bletidn of feeder cells
Dur i n

d
fa g%a'gﬁl?j ag gﬁsggg ?%%r?og%g g Elspaégzrgle al?lérlngzg & e&)lleﬁn?]n 8&??%[2 %ells the duck
di Ehesglsare seeteqyhenltucodickmstat ahigher ednaentiatiorsthapinglep a), about around 9

abpyp* %él%r‘rﬁdtogm)(? 10rb* eI T et Gevbin %aé%a%&zlwﬁr%'ul feBerZeells, growth
Af t er severa 63Sassalﬁ)es Wit Eout f eeder. ce

pabfrBeter SPQRuBHe Beytire BEGHT? hG et PrBsyPisFs S@H%d ' otm cen stability
Dearsi byystraeseast wdnitale the @b gfomtnacalsberstoabCélistaye enmdidered as enough
r OQH% Ebebcésu%ﬂﬁea 9) é EUItLllea}ﬁ gusibgﬁsloqlqpbby %t Ib\p tlgn a%'ﬂna Q0 hours and cell

aci ds, tam ns, mgr capt aet hanol i um pyruvat
an%er?@’ag"ﬂféﬂré'ﬂaé‘ ar@é]dl %GXéQ eceE%W@;l d\é?*%Qi’ebsce'é"n'BHr@PP'?%%hé’t”d be: round,
t orebiaganitbetytsived ahdths el sHalTot atesichaito tHe, pldSii distStod aMvEN.

than around 40 hours and cell density higher than

around 26x1 04 cells/cnR2. In the case of the present
dulbkheeree Pf the EPPE cellelpulonsmash culturairstsEBEeN wWele pritiaiegtat eppsage 53. 7
of x 1P tcaii \Kl&e t%ﬂéﬂeﬂﬁéﬂ RY4 Uwat I_Q)w BRhASREdKH a{d ﬁhammed under constant

acids.an pt oe re initi at
pa tgtéog Zarou |5r6E tﬂc@ p@dg?atl g)‘ﬁle %agfa%r&?\/segere seeded in T175 flasks
si (farstesineefusd 4p12508at tee consditiation Thuerisebestwessn0gatosagel0® cells/mL.

52F@IB\Q|n§’%Ss‘-ﬁ@Q %el‘l:’(%’ ofteﬂgptgﬁ)q' t eLheve H&rﬁ{ﬁﬁﬁs d)fscuﬂ: M GhMPBT decreased
ol ate and

enen
FO&F%WOHQ(SE %H&Pt“O%@P oﬁesz?fd'%%@ﬁtgg?? SHOWEN HepaRiagp 9. @ new set of
c odeprivation sveefpedairtedr Ehust \@tapias asadiven peavata Sietrgmeveaptoethanol and non

i négsbﬁkﬁgmlnghbédsd%r ?e?‘r%vg\@sﬂﬂﬁrgf@};@gsa%[eow Qﬁec"c\ﬂﬁl?ré( medium was

bet ween passage 60 &wpassa%e 67. After passaq
cefyralepented wiii & % '33%10 wasieiagreand &% M glpkanaingenlys 7he gefum depletion
bais @eti@thed oh CIIMUSpsBBNS alpdady eebldiyd a gnemih Sicldr lFager cells, vitamins, non
ma led cel 5 S 6

creer ARl St pf R B BEBRGRL Sh i crpieton wes
FB@rfoznesﬂ W@rqgfeaﬁvehéefawmmtaywsffqm ét"/e Sen, J8Fayyde. then 1,5 %,of

8AOserém Toritentfetibh B SV Eelitcums hbiumdo | ruglan@ rddeh 086 56 in SFM cell culture
tl i ntain er .const an
Ao P Tonvh oFitied spleR ofpag & AL BRAGRESER g, A the ond o serum

grom h. To pronote the growth as suspension, the base
medi um was nodi fi ed and percentage of serum was

decreased from10 %to 5 %for the seeding in the ULA
d| sh Thus from passage 80 to passage 85 the nedi um of

o ~I~R A



suppl enented with 5 % FBS, 2.5nM gl utam ne and 1X
yeastol ate. Sl ow decrease of FBS was initiated on EB66

wa@edoB/1z0spensi on after passage 85. Serum depl ePCDRPWAS054912
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performed by a progressive decreasing starting from

2.5 %serum then 1,5 %of serugm concentration in SFM

cell culture nedi umto finally Teach 0 % serumin SFM

cell culture medium Serum depletion started at

passa%e 86 and ended at passage 94. At the end of

s e RIRtere NS, INdeREMISP LGSR i EFdE (eIFdeE 2BIEHB ErMefl 3°C in absence of

V\B@rewa?éﬂdis lircabgé e odfeedef 0€ls| in salmERE enediumyEBYS deli€ vere Shen adapted to

Af ?r%\?/%eﬁca%s {ce &eéj g)E %g%g%% Aé%?s@rwégr?eﬁ EEC%'IILEn]tLb? temperature at

ai ni ng uck’c
t orasprEm &t 370C in the SFM GTM 3 suppl enented by 2,5
nM gl ut am ne, soms further adaptation to SFM nedi a

we de. b A 0 ro ssive pt ati ' ew
s B aaineih 920 Ok By e GE3SowaL 2 P85 50 Gl Rphoiementes

CHY ACRM giutae)oanzpvln@ fuifiee adapiitibowenegnasie by dilytien si rrpgrdsstde adaptation

EB@rﬁn&t@b#MQ&HlugtlﬁlB%@ EZ(@QI' 688@@' E'xBeII%G@@@ @%@ell%Hgﬁgﬁnﬁ% subcloning of

#easto at eEXA K EBX Il 1Tine §§
RANPRRCPICRCARK BESFOICCERYY 2lsederfiesd B QHSE,”CGQBH‘?SFPQ? yeastolate.
Buf fers and Fi xators, Cryopreservative agents, Fetal
CaH(A,ﬁp[élm &&I@&ghﬂhé PE2g0ents (ldem as Exanple 3).
rom Peki ng stral ns GL30 were used. Medi um
m&ﬁ&&@&w 5319, 63066 and 66444 ( SAFC,

CUBUCHEggs Feaidy uel)s, bdditives) Sdifbrs aq&iFinatars, @riyopresécd&tiVe Jagents, Fetal
ors Six

([JI)iNE %%ﬁ{m éf" gég%%%"# Eéé’%%?’sa%\;\‘&g%gg %s%zd Reconbi nant

Huledk egps fraw fekigouptrioing GbPQ werFaeedor ( CNTF) ( Pepr ot ech

| NGredigdt NO 450-13) Reconbi nant Human Insul i n Li ke

Fact,or. I oy
o cliBdm e CEL I (SSERY B deR ot Rowa (e Sosbamid P,
Cat Ma@iura ®0MRGB|SidRese a1 (391 6)Human sol ubl e | nt er | euki n 6

feC@ﬂEmrmfz%Mréx CReRerioeehy) nc, Cat n0 200-06 R)
Reconbij n ?n St em Cel$ Factor (SCF) (Peprotech

| ncPMEN ﬁ'@brﬁ’o 27\ BRLEBIS! nant Human basi ¢ Fi br obl ast
G BadtérsFact or (bFGF) (Peprotech Inc, Cat nO 100- 18B)

A %ix‘d@‘gr%ﬁt rfe@O%bWaﬁ fa %Q%Fquea L6r, are pr oduced in E.

cterl a. 'S expressed in
tr aﬂseeeem@aannum@ce@w Neurolfoppic.FapRUSREE) @eprotech Inc, Cat n° 450-13)

ESTABc ST Hnatld€iin EBx Fetbrl (IGFNHPERBG T Ine, Chiak100-11)

e th
erop G li FoluaP -0 ito A Bietlah teRal L 260l
conBldrasPrgnPBEUTHD SOWH? lgigeaukEyesaRter (ilte) (Peripfech lnc Cat n° 200-06 R)
me c hyatycembihant dlUﬁS@SIeﬁi(%ﬂ Fa¥@s(sed) (PapBR&h Inacht Hesubary) on

2& . eCc‘é)I |8?33r-]1 ﬂ&TFiJP%%%@QF%OQ(g':e(%@té?epg%?%s'% eCat n° 100-

vver@SBs)eeded in 6 well plates or dishes at around 2,7
Xl@lf‘fth@?el ﬂaétel@ gxceJ@@lL%p@Fél Sb&uced bt Er SoliMPaele HANGofible IL6r is expressed in

trg)nsfcécted IQ|EK§S():"3r c%m ree

5.2 - PROCESS OF ESTABLISHMENT OF DUCK EBx® CELL LINE EB24

The duck embryos were collected as previously described with EB66. The duck embryos were

placed in 50 mL tubes containing PBS 1X.The duck embryos are then mechanically dissociated
and seeded on an inactivated layer of feeder STO cells into complete culture medium at 39°C,
7.5 % CO». The feeder cells were seeded in 6 well plates or dishes at around 2,7 x10” cell/cm?.
The complete culture medium is composed of serum free medium DMEM-Ham F12
supplemented with 10 % fetal bovine serum, with IGF1, CNTF, 1I-6, lI-6R, SCF and FGF at a



medi um GTM 3 suppl enented with 5 % fetal bovine serum
with IGFl, CNTF, I1-6, I1-6R SCF and FG-F at a final

wa@oensartosat i on of 1ng/m, and with 1 % non- essSECIL/ER1008/054912
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amno acids, with 1 %of m xture of vitam ns of

commercial origin, with sodiumgyruvate at a fi nal
concentration of 0,1 mMM w th beta-nercapto-ethanol at

a final concentration of 0.5 mM glutamne at a final
concentration of 1 penicillin at a final

cofnebereetiagen a‘ﬂng@w aﬂf’ﬁ’{'th IsternoprestapEal Rmifto apidsi Wif) 1 % of mixture of
C ovia@iiHsr dtcob@merfal bn, rr@mrdodamdpyylﬁ/aetﬁlaﬁ@ tohcemaonlbly0,1 mM, with

gaées%lmteflggto e[h%%ol%???ﬁzg %8nc%ht dattlgr? {)P & % m%\/l J;aqn E'A Xt_ﬁqt’ neal ancentratlon of

expil edd,ipenicilig st élﬁyahC@nQﬁ‘iH@PQtObéQP Wi, rﬁﬁarrtorarq"eat g fingl concentration of
fij@tughnit é}1d91)pé}'§§§(g&§ R&bi cg)e@ﬁératlhe fITJﬂ%agéé@gS BotHeeldis, the mixture of

were cul tured he conplete nedi um ?% Brﬂtvar ggderstood to mean

Af BPO[EESS A é°”§er a‘tdﬁ% t‘?: BW%Q‘%“ ne§i VRS
degfteethedirsit 8 tdf Qedssages inldensral. bet ween passage 10 and 13,

SCF, I1L6, IL6r and bFGF were renoved for the nedi um

and only reconbi nant | GF1_and CNTF were nmi ntai ned at

a E*&ﬂ?@%ﬁ% &elisce gitured ingharPMENSHiam F{ arrsenlpde Begiva e topassage 7. After
comeﬁgerntﬂeoﬁs@rﬁqectua?ﬁ]s racuifiedNhd DMEVSIEAO Atk yoniedté mieaid is replaced by

be%@%‘%’rﬂﬂ ? m%%ur@i?%i)&em%n?e atl l‘%fe?egﬁogv rpe se%rﬁ?mtﬁ%l% CNTF, II-

YOMIMA reco nan ors
f a@t'b@R Y %ldrﬁﬁf %t@rf@atm@eerryytm qﬁﬂe@még\sth\ﬂeﬂa aaastsaﬂtlad)ﬁmmo acids,

t owktPVEY, 6ORmEE It Jitamihs Obf ERGHAES or\@hem.mh@oommlsyﬁsate at a final

Ils fromP
et rer i o Palto fie PRBEeltet el B 200 sp@fggn of 05 mu
waglutpaink cat mefthalveeriserdratiomdd 2 étmddepenicillin &t G firatrzoncgntiig@iory of 100 U/ml,
10&(@5[&1@/@9 t Qﬁﬁ%{f ctﬁéeﬁt@tl!}ﬁoﬁ ﬂotuaﬁnl %Qd"peagto%tec‘r& tTHE@ at passage 11, the

medi um “Preferab e seed I Ng de with arou

7. STYM LOUFRYION Jp ‘iecﬂeé‘éedc%th %/&:Psic‘?ﬁ'rz ”c@r ILpr @nq HBCF are removed for the
cellnb&{uitcm) rompasdaye 1 Afthemhedi@h is&bt’n@ﬁseﬂfof 5 ecEBR)iWitBIGF1 and CNTF at a
f aﬁ:naP grtc raqg %EQﬁggm?fM%e’P $/t ﬁe‘ es%em’%[ Sm[?Sch%r %%1 gt% of mixture of
passage f1nal concen 1 on
Thté'ﬁ‘m'ftﬁfctf épmﬁrasﬁsaég@"s Withcregiuet pydyatsf atfaeinge poneantragomef @1 mM, with
pebeftélﬁﬁftaptbéétr@ncﬂ 08 fiff ShvRnikeion 6886 nM, Juepsies atCai‘flrtaSconcentratlon of

CoPg R lR e PR 3535 RS DS M pentaton o
2 140hermlaand uedstdlat8 1. AGsimilepetes vutedirlawélmhIQFbemd/\éNﬁF is performed at
PasRae 22 N@rtgco%mahﬂgaor@ra?e" Er@sé‘nt t ﬁﬂ&gﬁl\ﬁ:@cbl@{'e‘:&&tgn after passage

bet ween passage en aroun

cefd Suehreds WereraHaipassa é@éCM@e‘a‘Hﬁl bgtyeer pRSRAGErLS ARE PBSsage 28. When
X the4utices esllsc@ind Bém@;kbeﬂovyeelrepmsaﬁe 6B acuttuzQishatt Ginother, the
fi 4 7 4

av&%ﬂ % { {ugﬁpg %gﬁ %\g? E%rﬁotrr‘?t e%r&&n‘ﬁeﬁrve%ﬁi@% /Qrﬂ tX c]\ﬁnx 16 Jcm? of duck
t heS fcé@d@ﬁhed@iﬁ‘t'péqt? glﬁturq med'wnswe?raé)tye ”?65@6@@9 R ’f‘WGQW'ib around 7.3 X

104" RmP (inx uﬁlcbrslssarh%rM& mzcars»q 04 Bth @3H) arheR &itbSYe8Agé.28, depletion of
on of e er cel start

an&e(geﬁ &glgtl%{)erfogg g_ul_)greﬁjlve (rj]ecreaﬁ gfgﬁ({eé?g% co%(fenfga%lon over several
f eeaseagegellhes dlSheh;ewemc%gIEScheeehsd avite aseund edi7 ix0 cligbdanraells/cm?, then
dlb a!e{% & xaghl’e&fb?ﬁel%féﬂre i%ﬁ@tyreat gésgader@naddr%s%@ﬁ’a@%?d/ 1,4 x10* cells/cm?
about aroun ce cm ce cm
%rte@rpaswsséﬁn%gs degerwp'{ I’t&ht fet(ieé 8@%’ CRe PtYeeRAgHRIR 38 and 42,
pathamretoendso 7 RolptifeatiéraalisRmibbdtmepnTiansagé RBENd aB,cand finally from passage
De!i‘rstn&%)s M&eﬁédj%lﬁ\gltﬁ étneﬁpééﬁé 548 \ﬁlfhloht fééo%bbéubt Xt R8 gnd of the feeder

robustness and to initiate the cel g
%‘?ﬁ)@ﬁ'gn &ie, dighsp pee sgpeedoying )8?—:0( éaraagel /ﬁB‘u 5)[11%’ ’bu%tavtaﬁ cells/cm”. The
bedaﬂdnm bitfeetict cella stautbd Hir @ssdye LIPS BEde@rt bhssaA7. iDairing the depletion

lt Eégﬁeeéj:egﬁeﬂ%%g 6&11%8;@%@:&10&% §ee%§(§j|n C@D re g”\gltqe]eﬁs att ¥ h,gjllngh &ncentration than in

modipha) gt erynd @ >‘b@ Cre'H‘EmdtO et ¥ |191g%9|t/t3m Vidtey seygigl passages without
and the cells shall not attached to the plastic dish
too nuch. In the case of the EB26 cell devel opnent,
culture in suspension were initiated at passage 53. 7
x106 ceIIs vwere transferred in a UItra Low attachrrent
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Fol l owi ng a short period of adaptation to the new
conditions of culture, cells PDT decreased from around

wd ewshbqaoss 40 hours. Regarding this good evol ut PONEPADS/054912
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passage 59, a new set of deprivation was perforned.

Thus vitam ns, sodium pyruvate,sgeta-mercapt oet hanol

and non essential am no acids vvere renmoved. Thus after
passage 59 the cul ture nmedi um vvas suppl enented with 5

% FBS, eastol ate and 2,5 grl utam ne only. The
seﬁea‘ﬁﬁr&é'lﬁl @PYV rParagneifss fFopwaien Reubleg "%?J%P;E)JM”%'H%“S'W) Were studied to

al eaay céleparihednd Robgstasss antias itfate fhea@ieigrani bs suspension. Cells are

vi %o%gd%%d aggpougﬁ§g‘t{1% t%l e%%ﬁe@?odadélfltuf glnggaﬂygnuh(%Eﬁ is lower than

a-nerca ano rum
pe@fpmdné‘h hwsanér@@rdes%tvmrsemeawuﬁg 26 ar'or ﬁg"sforrbml\@reover cells
% ﬁlSWpHén)gyt a@md D65 rdna rlaﬁmgélnt Svely Bhalb g CRIE aﬁmrr@t b@dthed to the

SEM I di
| P 4T o uPCREATL i B8 A Rl Al FE Rpspension
paisitialge a6 passagel 48nd ed0’atellp awsa fjensigred Ap at Higadod a@fachment dish and

Seﬁthﬂ%@b ﬁﬁde@ B@ns%?%ﬁ%eat 'aqu%%‘%%t rpr‘?tlfl%ﬂr tiﬁ:&?&t %kag%s cells were
were able to ow factor

i 828 cE! 78ff'g?kée(§éﬁste€e‘iefé318i1 ?150&: Ph%%?csﬂlfaﬁ% C‘Bfﬂl?“séé%"ee” 0.4 to
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ye@ﬁ’f Qileé)rtegseatfro%7 QrGun(p¥4éj ﬁlcl{)e z?rldl h& lHe&EJét@p of d<—3r__pr|vat|on is then

enper ature at assag‘\:é’ t he 0 tal ni n%f
cePefr@"Pfﬁ’atTh%ﬁ%t RESPAYCt @'P@Weét n%V‘Ef@e”tﬁ‘I fRBo QRS SPRME pyruvate and
SUpph Enﬁ’&@bteldarb)]ar% rémaeiidl GRdgarimgnies gcﬁaﬂ @thﬁtld)hbhmé PDT reaching 44 hours,

gg%g{ag agg%Gv\ﬁ({r# tlge l; l'i I %eprl at| ﬁ?%aé%%%ﬁom passage 57,

Fon - on fornul at i ons as
ExttléIqU|t1664Bﬁﬂ'U"Eﬁ5M3 wesHeURFmerTRidewigu b c diﬁ&ng}xoyeastolate and 2,5 mM

Sugemmk WhlydusK sEBRAOd&Rtbn GP Péribréd On IcBIRkishBskidnB already depleted in
pres

o egrf)v?/{’ﬁcfg%tgrrég%i qg%(_eil?s 9i eas%E%s%ﬁtiaﬁa%%@é@g?é%%ﬁég&%ﬁ and beta-
c einersapteeiioinpl. Berwim Rpfefier wasgpaifofisdatycy gogressi\;e decreasing starting from 5
Cr Y,QRFBS fleN 3t %ethad 8Bl thenFed Blof Al c§%HtFBt|&1 |n SFM cell culture medium

di t | d

Bt A2 LS SRR S SR el e t passage 7
EXar@Edrided hlr@as%ﬁm D&BQ6is aerdm Gi6dIdtbn( SApGEtiorclograwth 2£87°C was also
ne(gér#mwwms%p slggéa Gé %'e%n%%ﬁft tHe Eal%ﬂe%em%dé?e?nented with 2,5 %

rex nbr ex
12':%91)45’?59 fransiened atSWxC(ﬂVP'fj'éQ érﬂrOQ*%??Uﬁﬁ?'ﬁ%?ﬁ?t“rﬁéEtﬂof’\sthe end of serum
weddpldtis dinclideaenbdapamient-tiueh IEBSH |ceiar Werblabile ab lgaPhatc37°C in absence of
Fa 13)
r%%acno%?n': %_tia%g %% 1%&%9 tc]ell'sniﬁ Eerﬁ@tfrcetgg}eé%%( | GF1)
( Pepr otech Inc, Cat nO 100 1 1) p Reconbi nant Human

| nN%r IRk hiry c{f HL@()EKZE’%HTS%%Q@ gloGat 313&tin e S%QOG'Q@% supplemented by
? E ér} I nlaggw’lgug)g@% u%lj]eé ada%?t%h %%%S%acﬁfgby |Iut|on|:gD 8ro%es?]|¥i%?daptatlon in
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t hifsgeof g‘érfoé'i‘%"c é&%ﬁ%ﬁ’@}ﬂrﬂﬁe VIg$E- produced in E. Ool |

bacteria. Soluble IL6r is expressed in transfected
H%PE@H SPF Duck Muscovy EBx cell line

6.1 - RAW MATERIAL
Duck Eggs:

Duck SPF eggs from Muscovy strains were obtained from Le Couvoir de Cerveloup (France).
Those SPF duck eggs, are produced from a flock tested intensively to various poultry

pathogens. Disease tested include: Salmonella gallinarum-pullorum, Mycoplasma synoviae,



5.2 - PROCESS OF ESTABLI SHMENT OF DUCK EBx(r) CELL
LI NE EB24 The duck enbryos were collected as

w@e@silzwss y descri bed with EB66. The duck enbr pOBEPBNS054912
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placed in 50 nL tubes containing PBS | X The duck

enbryos are then mechanically dissoci ated and seeded

on an inactivated | ayer of feeder STO cells into

conpl ete culture medium at 390C, 7,5 % CO2. The feeder

cells were seeded in 6 well plates or dishes at around

2, "Y'YSPP@am%é‘I‘GI'qaéﬁﬁ“%.Mym@a%ﬁﬁrﬁ?'@péc%l'Y""d?‘(es HiseAsgnyig Avian Influenza,
C oTipe erhrahy3aifus NTpe P drady xomrudMiEdk ddate didedse, Type 3 Adenovirus (EDS),

su ng. i t,h_ 10 9 t
CYBRRSIE LSS Wt gt ARG AR Mo M Fppaomys
of intee@wﬁrhinoérﬁ@er&rstvhUS1ar%Crlwﬁmyé§§'ed\ﬂqsa¢vya¢ﬁoh 69gscvers only submitted to a

W| dlgnflact%h Qith FeXdebdrar@hany tot A8 Rsy Adk o esHERRiRAtBh likel & the manipulation
ruvate at a final concentration of 0,1

S
m\/Pf ?%””BQ'%XWE?@E}JW ethanol at a final
c ofesglat cellsi(eae méviQustexatpleg) ut ami ne at a fi nal
Copegat ration of 2,1 mM peni ciIIin at a final

concentr str at a final
con'éf'%‘?i't”?‘%% C‘oﬁ-'— 6%8/84 (%H:ﬁ Cuétr‘?ﬂ" 'é{@ ol ate. Rapidly
aftldedmm@TMs?@lgm@aage}ng) t he ceI s, the m xture of
ant HRERL KGR | SCAfulRMAR . Béfiegsyf 0 the medium The
expressi on rap y I's understood to nean after the

fi fddlitivest o 9 passages in general. The duck ES cells

ar eGlutinting (€dmbrax tdxenDbEIVkddar) F12 conpl ete medi umup to

pas se nediumis
ggége%%%\hcgég%gq%tz BEH@ZE d| umis replaced

by Nweews’\rﬁlﬁwbp'e‘t @aﬁ@WL@ﬁtS‘uﬁﬁl%iféﬁi ed with 10 %

f et gbdipjrid@tsS@amBlexVedt RoBEGEL 15 ENTF, 11- 6 , |1-6R,

SCF, .ﬁand Fg ag a Hn,a1l3_6§?§centrati on of 1ng/m, with 1

% nYFEESSRITHPY &t o °F , Wth 1 %of mxture of

vi t Betd NMeraapto Gthanel(Sigab, @t ngMAS22M t h sodi um pyruvat e at

a fvoalsoRaeat catb 88v006) 0, 1 MM with

bet a- ner capt o- et hanol at a final concentration of 0.5

ni\r%”ﬁ?’lﬂ'g #8rsat a final concentration of 2,1 mM

penPB$ X (CangtrexaChti MiBE1T6Ment rati on of 100 U/ m

St ERRbRINGHE agdne2 Tinal concentration of 100 ng/m and

yeastol ate 1 Thus, at passage 11, the serum

conREstYERY BRI P\ HEgaedCan 52620hnd SCF, I L6, | L6r

and bFGF are renoved for the nedium So, from passage

éﬁﬁef_‘[’&% medi umis conposed of 5 %FBS, wwth | GF1 and
at a final concentration of 1ng/m_wth 1 %

nohvedideentirgomaitpM dackss Were stk h 1 % of mi xture of

vr t AMdasmBihart QOB Ciliddy Nello@bphic ch&)h(cmdb FREpidYECh Rl @at At 450-13)

b ot e BARTE PLOAL [fin ke Ragtomtlort] latecn e, Gat g7 109-1)

m\Ihage @tfaﬁnrmereatodaceﬁumalthlcbnc,temﬂ ration of 2,1 nmM
Pepdisi Bdvide Sdrum i nal concent ration of 100 U m,

U L R A
CNite nos inpegliattent sep.ain adted pratss aggragPvasNollactd @md prodwuded in Australia. Animals
f aGdeAriSr &)rlgctlgﬁ %PenUflbﬁ ﬂsB@ctgr%osa&:Hﬂ)tEMe ?orrg%bl'ﬁg? <'l’tf\}r/%radded in the

passage . I's were_maintained in

ne@PUR Hérﬂ’iﬂ@éﬁ” SRy cuigrea s paiesWeencd SUbWV?é’r{O trﬁ‘é'at'on to avoid the

duedstricfion ef driicdl protsineek tampduerks iafiifiydas essentipersistag edintenance of stem

frg#%cgmrgure di sh to another, the seeding of culture
erformed with around between 7 x 104/cnR to

12 x 10l4'laé’f?ﬂed<ﬁe“dﬂé¥3"E§a€:'é1 1290%)n the conplete cul ture

metheliffadifte® baembder.in tHSprogadiviag cbwecr@adeAumrbrb ahie idiated batch was

cofiy 0 5ufiRtr o HHRAT Py W o AISHICu it rocer coe

of feeder cells is perforned by a progressive decrease
of feeder cells concentration over several passages.
The dishes were originally seeded with around 2,7 x104
feeder ceIIs/cn12 then around 1 8 X 104 feeder
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then around 0,7 x 104 feeder cells/cm 2 between
passage 43 and 46, and finally from passage 47 di shes
wowroe/1z®sgied only with avian cells and w t hout PE BERBNS/054912
cells,. At the end of the feeder depletion, the dishes
are seeded with 9 x 104 avian cglls/cm2 to 12,7 x 104
avian cells/cm 2. The depletion of feeder cells
started at passage 29 and ended at passage 47. During
the depletion of feeder cells, the duck ES cells are
se b cells derPt rgadredis SirasCelt a ép?ﬁf'@ el seu At Pragrpwh and maintenance
t hiarcuiture . Sttoepini@ize tﬁ@ﬂwnc?ﬁr@uﬂm%fgemmﬁﬁlﬂheﬁmbdwirﬁ Mezhal/® adapted the STO
m:2., everal passages
%eriloutg}ee@g)%se eOf% ¢ AFtB%hongar anmeters (Popul ation
DoQEISW@f'HQiéme"’(SPDT) and Density) were studied to

5 confp;or,yhgee(l;docﬁg Tk hi 166 g2pd robustness and to initiate
t he ceII wt h as suspension. Cells are considered as

enol§PF u@{g’?%cﬁté' Jdd#f¥tted to a culture in

suspension if, PDT is |lower than around 40 hours and

Ceéh FHECESS @f{ ESPABLISAMERT © vy 8O0k 8k cELE TiE

r eErlnprM@seﬁ@m %Qefpsylll@ﬁ—aﬁ;l:fF agt8 frave Muggovy dgq*éwyere](gpllected according to the
10 at pracdiedesdibéd @ Eladplel T Tohe SHocK @r@bm&hereml’tacb@& S@AR tOes containing
It EIS?IE E%Aell'&%%l Ick emeo\fg)ls%) n%trﬂte%me%tgl%glgldlsgoc?a eS t’:\s?naeﬁ gvfgth ?—’BS dand seeded
i ninga Wet rOéaLa)ZNwatl tpéeémﬁeai@d itk h am iehclivgtagt laveﬁeqi feﬁﬁﬂ@enSTO cells. Duck

COE@B@&“C é’eﬁlb vatel RBdRL infS ITMbiOUIth@ n?é?jufr’rpﬁﬂd tF{:ﬁEfeIr&ﬁat 39°C, 7,5%5 %
re see

| ]
(P TBR PR o e S5y AT B PO TR i guture mecium
15 beu%wcmmse@f@wﬂamféﬂIsswmﬁ_menté@ilwlm)vmoﬁgfe@algmmq serum, with IGF1,

pe@Nﬂd £ A& aBE&WABn bP1{dHRI, BRI {dnQRSerBEl drithd 48R, with 1 % of
cel | PDT decreased from around 248 Hto 128 hours and

t hEXHES P ¥iaapnsoPl eREFPS a9 AN tSREHM R VG ieniga il oncentration of
at 0,pads agix ER-meicaporethesyl ah arfinelssaednitrationasti 0 nmdk igilsamine at a final
SogdnU(g]trgycgnuﬁ@t ’Fm@ln gergglf @aﬂ?ﬁ&@?&r@%ﬁ%ﬂ%{ro@fog Lr/rﬁerQt ej)ﬁjmycm at a final

Regar evolution o reacni n

20 ho@g@entrg@orﬁgg gg%mg@d Yepgiplnts dXsAlpassge 2t the Dg/@Nhl?}@mFQ base medium
de@rrbMéﬁeU @lam 3 Paski Méth. THRUSIXIUO BT BRBRAELCIs b, Iohfi added to the

‘%J Ee GA’MS was suppl enmented with 5 % FBS, 1X
ye'gg "Yra eefpS?]S&g 5 nM gl ut ami ne only. The serum

depletion is perforned on cell suspensions already

dephLligd £ cglrso\)()érg cfuf&QEcprnS thef (,Q)‘?rq)?erte &g §meWanaﬁB B passage 8. After
non essential amn no SOodl um ruvat e

25 pepasieeda SoNsBRt AR '8%?%&&%?@6? D Sadrbheduasyes ootls were

a fortiog rcelbsedvariridg 2 pesagasgn Sisareiv meplidni ofmulur8ptsar giowth fdoeom deprivation

2. @as(yﬂerﬁ)nﬁ‘era agpe@saéet@anJHEén &F%Fe%t‘ﬁ@ﬂéb%@l ré'?'ﬁdvgélfr&rﬂ the medium.

SFM cel | culture fumto na l'y reac o serum I n

SFM cel | culture medium Serum depletion started at

pagsagdrom/ passdgendeth phsgags SHQYahed medidn icﬂigcdlthries WaErGTV-3 medium
30 deﬂ*ogﬁe}ng@ed ?ﬂﬁplba’} Ill‘ﬂagsg/vgh gr‘%\l“om e%%enﬁgl agh M@gm& %&Ph % of mixture of

cuvllam*re q?@émaﬁf%smleweﬁtsedluw mwﬁuvzte5at% ﬁIBSCereratIon of 0,1 mM, with

t r BIgFrRFchfe-eflandl GO & fiRd @bklieRgatian B @8 S iutAnih& BIREfirl tdn@entration of
t,t end.of serum depl etion, anchorage

shift. At th
n%eﬁ%%@%eag%tﬁqém cells were able to grow at 370C
i n absence of grow factors, in absence of feeder

35 Celyhdn thkRuSEESIRAIE fs%ﬁteﬂ?r@hq\msc&f to%ek &rh@ry&kar@bégs d%fom a culture dish
Sﬂ%@ngﬁéﬂ{hggeﬁﬁngzwﬁ’ Wg?eﬂto"‘\évtﬂ]%wnd g%ﬁfgg?%n? toﬁgl'le E%TCeIIS in the culture

adapdian i Somergnditioreatkel rivadiuh taut heorrcarionply aged®ds calleseeding to improve cell
ad%@%@?ﬂé&@tdu&o&&t\é{nSFM formul ati ons as Excell 63066,

Excel | '66444, Excell CHO ACF. The subcl oni ng of

suspensi on duck EB24 were perfornmed, an duck EB24-12

subcl one were sel ected because of its good perfornance

to efficiently replicate viruses. EXAMPLE 6: SPF Duck

Muscovy EBx cell line 6.1 - RAW NMATERI AL Duck Eggs:




Duck SPF eggs from Muscovy strains were obtained from
Le Couvoir de Cerveloup (France). Those SPF duck eggs,
waemsprosticed froma flock tested intensively POI/EP2008/054912

vari ous poultry pathogens. D sease tested include:
Sal monel I a gal I'i narum pul I orumJMycopl asma
synovi ae, Mycopl asma neleagrldls Mycopl asma
gal liepticum Marek's disease virus, Avian Influenza,

e 2 Paranyxovirus, 3 Par anyxovirus, Newcastle
d| heasafter W%ﬁég%WAﬂ%‘FﬁiW P{J@ecteEEﬁf wagpeses By g prggigssive decreasing of
Avicadier lceiB\VdohdeBitratida tol e 0@ BIdREdHgkd PBIVBngVthé Bp bA¥ief Process previously
en %gih%l orryel itis, infectious rhinotracheitis virus

o anydi osis. Muscovy duck eggs were only

subwingtteig phasecof dedpdaptvation spimerreisheblel ey dnbysasnsiangvere isolated

5 aVé?ddda@d'ﬂ))étéd ﬁk Ry ﬁ'mﬂijﬁ%dl%b Qind | debeR dFib@re t 419, Anchorage independent

e e OS5 PR ™kt 2OV GRTERSCagEA-1 and EMEA-

('t (WptadOUshdW()SAFC, custom zed medi um) Medi um GTM 3
(Sl gha, Cat n B91 6) DVEM Hant12 (Canbrex, Cat nO
7 di (Canbrex, Cat nO
Cat nO
: RIS Cat nO
BEL341 Tglgﬁ)eragg%mypyruvate (Carrbrex Cat nBE13- 1 15 )
Vi tam nes (Canbrex,” Cat n0 13-607C) Beta Mer capt
Et helertragesdgigtion Cat aGhSVRA BY 2Ysinge st dflat EQ%@F@'O"E%?S% GCR ELISA
5880 2cpedBbif R&he Apglicki Scrhey TeloBic R&pdaCAaRbNfieation GadtoddD (TRAP) — Cat.

B[Eﬁwé dﬁ ]%é:l) 669934 8 23%0?%5%%2&%?% é%t%(r)(?[géotlm'lhe jlé)fof yiSs Telomerase PCR

15 re'éld%uaﬂqm ama'&rp@i\og afdelemgeasermeptiated ratinaalion egvals combined with non

o Jauaé&.vé\laétéabﬁ enbiieg FRELIGA p(cfEI)%F)rhé E@ai Rtvakdif desbakettvalue of the
nant Hu sulin

1 rrb
(1 o8 Bhiat Boh i B thB 200 1 feTnged ! sofefkangy aalve o the
ar eospw@dcmtreus higheE tha@or qushioter Asonm Feteah WBeViIsig et @ireell equivalents

Nog thd ba@l. aéé?rﬁ)lel:eér@lreggg%lj Rs RAEHEFRRIkivd ﬂﬂ'e'- dl@&nc@ |n absorbance is

1200 The non irradiated serum used in

20 4850k 18 2 et Prpor WS AT CORYTQlE pers Cctahp g b gl is murine
f ofibratddstse (REDD e s rapd UBDAositvap eattre andF(am:epllsa[ﬂrﬁory"amrc Stem cells

:lt gérﬂn%ggq%ﬁ byl\;l\{a\ﬂ%frgﬂ%g%\) @Oltlslé nﬁﬂ?gésﬁ%dj% Kag E@\{h @94 cells previously

ot subm tted
i r piRRlished ShWVOP3HTBSY - t he destruction of critical

Pr Résitf sbtained arpanemirzed detid figuedNes . EBgENEdIfldo feapresshBigh level of
25 n’afﬁﬁh%%agcgt 8%&%%7?9%%nd31d5 th(éutI 0H1 %se Iarcﬁ\ﬁglisate&f&/a‘?e%{ ltgnhe one of

chicken EB14- 074 cells.

7.1.2 - ES cells biological markers

Embryonic stem cells are characterized by the expression of biological markers expressed on
30 the cell membrane. The expression of EMA-1 (Epithelial Membrane Antigen-1) and SSEA-1

(Stage Specific Embryonic Antigen-1) on EBv13 cells were evaluated by FACS analysis. After

10 minutes of fixation with PFA 4 % (Para-formaldehyde), cell samples and controls are rinsed

and pre-incubated with monoclonal antibodies specific of EMA-1 or SSEA-1. A second antibody

conjugated to FITC is used for detection of cells expressing the 2 biological markers selected.
35 Samples were analyzed by flow cytometry using a FACS (Flow Activated Cell Sorter) from

Coulter.

FACS analysis was done on mouse fibroblasts cells (FED cells) as a negative control, murine

ES FGBS8 cells as a positive control, chicken EB14-074 cells as a positive control EBx cells and

EBv13 cells. As expected FED cells do not express biological markers whereas FGB8 and



The irradi ated batch used in this program was
collected in Australia. This irradi ated batch was

wa@odaed2ass suppl enent in the DVEM nmedi um used fPRPCT/EP®08/054912

10

15

20

25

30

35

culture of STO cells (feeder cells).Those cells do not
require as stemcells a specifig quality of serumfor

grow h and mai ntenance in culture. To m nim ze high
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hi g’ml e SaxGret wasedilied M/ Axédit Bouaf potiidion (etigur Bsllodig3HNition of fresh

Yy | ]l .

e Pl P BRSO 2P b, W B TR, Lo of e
15 pow$ m@amsanﬂmw@@q @%m@@n@gli/mglrasucbe@]%ion%me WBRHGFP epoductivity is
Vagigh. Wirke ANKAT ApSRHRLLIAHY tHa n\ﬁﬁ’eﬁm@rw dréifhdt1iot T@fbi50mhI (Figure 9B). A

EaiY B o188 TRl e R e RS R BB P o el 1 s

were stored i n cryovials in liquid nitrogen at -1960C

( 2EXAMPEE 68 rbadtiof|of InfIlBSGMWIRAY iRbudkEBK defiGihby t hawed

in +37/. 0 re-war ned water bath. The cell

SUSPE ! °dsnto a 50 m sterile tube with 30 n

prm Malnfeenzanitus igfectivity assayAT€IDS50)cent ri fugation (5 min
|§Q[Q>n ectiof’i’g in'fll%gée fridRE", uﬁe@f))rmeljs H"‘E/ID@‘K &JII?SI'H brief, cells were

turemlumls on t
ho?ﬁ?@%qﬂrs%flatﬂqgo@d‘f?ﬁlp@tefssatrﬂj ﬁﬁ@l‘%@f égion Qe“%f%drh UiralylPCK medium
Nusoppieinenad als 2 B(Dnl\be-gRJtaBQn Xty el hsuralatkr \beldivdré infectedSwith ten fold

25 t osé?lgl >d|IZt((2,d g%r]h&?sghéllfdt Tt Qon%%gr% (ﬁ@ n#Lthrtg/EsJE &%M 'gmlfbated for one

I NCU
tweeksa? 3@@ ér%j@pz Hrp 'wngdlﬁ)%d@mowhﬁfes\bn@ﬁ%oheaﬁloawa@fhgntteéred in an HA

shaésay uéir‘ig SikkéPRY blcoe shis aad T M50 SitdrRére 2idR8tedl addodting the Reed and

ed
B ST AR . LS ARG SR R o e
| n@lﬂu}blallSeAfa Bybicor®adfor. A sanple is taken after

30 gently m xing to performa numaration usi ng trypan
densit cell mxis

rmne cell
ggﬁr %H‘gi %ragn‘!j'é'im‘f'l? ‘Hﬁ\‘%{?'ha aXéﬁ' oncent ration of
O Thel cpgerdeltidrs ofithaeinaggltitnirt imesa@@Pis derifednfadm énfluéneaevirus infected-EB14

v Oééﬂgﬁlva's Qieienﬁmm S RAG1HR4 by Wo'o&’ End Ebllééag%gs*c §rl éﬂ? glésg %Ia@é were coated

is set Iin the vessel to 7.2 (because pH
dem“b%{é%936%?98820%1@'?%%‘“1'?{]“@'&2% ST (rqcﬁ)@nmdezj ?ogc%@thnoorowded by
35 SONMESOR /stat the gl 128 set, he uoes spdrdpdiatecintion® bl e rdference and the samples

ad t 0 I d,

e Y Y
of ropfderpenrtws shlateswerp ppaked el %%ﬁq%wobyawm%ﬁlfea@@ter The gel was
| nlh@ﬁbﬂe@eﬁed ahdlﬂﬁ&dx Tlhd pIétSs Q@r@tsfeﬁﬂe[j of d@MmQéi@ Brill&f Bfe séufon for 15 min

a ?qd'%g?g%?e IB aén ct re On{nﬁ r?OI? I $?Ce gr{tly\n%earlyade{neg stained zones
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perforned on a routlne basis. After 3 days of culture,
cell density should be higher than 4-5 x 106 cells.nl
1. If the expected cell



density is reached, the virus infection is perforned

at a MJ of 10~4 . The vessel tenperature is set to
W@3®§1290B% virus strain is thawed on ice. The PCI/ER100L054912

mx is prepared in 10 m of production nmedium After

i nocul ation of the infection mpy into the bioreactor,

viral adsorption is perfornmed during 1 hour. The fi nal

production nediumis prepared: in 1.5 L of production

medium trypsin is added in order to obtain a final _ _

c oPReamE r"&tb?/eoﬁft‘i’rrgrlf"l‘%th%’?&eél thg diameter of thp stpineg zangs sypounding antigen

t heellshwére) meabbied ph ewwadirg&idng iah aibhtpsrthd C Dogirebihsél uives of antigen

t hg Mtloa}g %nstEtYug g rsz:% V{/e?e %ﬁqggrhgeé) f noal r%)ﬂ.lltm%elre/ %Jalgtil%lgd according to

'S Gol ected rom reactor
nu#ﬁ'?datq gippecatiol apsy pisthogy aWapd siM ﬁhdaﬂt oAObWQNed single-radial-

5 Cpﬁlmu-ﬁbﬁﬁdmin&@&{niqh@%rah@ass% oghriﬂtjélfiath@emédgllm&mdﬂ en: application for

| act at ﬁ?
i BRI SERIRERY 7 gl T e 30 eluBLHachy G o Sione 1977
t hg(3naA7eidl ites is adjusted if necessary. For exanpl e,

gl utam ne concentration is adjusted to 2 nMif
ne S The cose c ncentration. is adjusted to 2
o 873 ebinog Bloe BpahsF1i Ranes herprasiitingt ai9H ed- out a
10 t hSDS-Iﬁ’AGEfWaSPperf@mpe Bé dmtlbemishyn.gerahwll Uthsb?@cCIedv@ampﬂestural proteins

8. gu<|n Rﬂéue%sgémtﬁy %f]theft%glofgﬁ&gﬁ Qef4l Cﬁat@rfe %é)cééo 685) in 10 %

cells In atc ore ctor Duck

ceIPQ yocrlegideo geh neanaturated irdeins rl1ste SDSd - T0aik Bmercaptoethano') were
bi psRRELO0 pd@umda%(&mw.d@ﬁque@n@wmsv iAPneddnb @ fla t6midry blotting

accunul at m unt |
cePPoRs fPespatish D Dbkl T Hb rCmple spparats
15 t heitheuidufferdanksorrapid transfer obprtaing fro p8lyacnyldr@idé tol nitrocellylpse (J Biochem

Cebubp%& W%dk'm@bs %Q)SBletglwe%gckH@ fEVURl at ?oolrpte%&%ture with a mixture
erio

T TR S 7 kP poT cupRaan e lhd TG S4SREP). Then, the
8 blof¥lnes: iDudkteEBx¢miphtcie bloskinl sqltiay sappteamegted ofith specific polyclonal anti-
S pl‘-l}\"sﬁée%%erl@" 1%05 %Pg ﬁ' PQBIOiS%% W 8& 8 tlﬂngs Wit %&S'f' Qllldjmcubated for

nce o ture nedi um conposi t
20 on1 R #&oqm {eﬁwgragqr%glt%prpﬁ@njmﬂ@d@pblt\ﬁnp-ageeipﬁg%equqﬂﬁmal(ﬁntlbody (1:5000
du@eoclEil) Bedidcging Belutiony Aftdr Gveashes/ @it TBBTY tHehabteihitenjugate complex was
COf ti.qQn I Si gm
sl B Rl ufity DeA AR ERE® AR, e, fips yperim.
i nfeesham- may have an inpact on the clunps size. The
presence of small clunmps of duck EBx cells inproves
L YS, ﬂnfrezctl on. qnqloﬁr naga ée"ISeal B% 1O, h| gh MVA
o v T -roductlon
i n9.31- Ma@ﬂr@mwmqmnEBx(r) _deri ved b| onaess was
al EaweshvibPmaegadmul ate during cell proliferation phase
i n ExcelT 664 growth nedium Cells were then
i nf ect efl V\A7?ﬁm1fba§ﬁs tRersiesh el 9318 RRA- GFP virus and
the m xbur@ltuﬁsnedluhwsedmlfreeaedehqb 66444 production
medi um _Fol Low n fre medi um
30 cell densq'télmgr o”%&gg‘“@‘é 'OWh'Rakgr Ca%hB ggé?t day 4 ,
the celb (ﬁmlial dgitatof IKAKILE0 e‘iisfeelBlb@oqknGateES@Mhnd

reé&g@%hﬂénéﬂ hhieen cel l/m . I n such conditions, the
productivity is high. Since at day 4

post-i nfecti bW %@aq{?ﬁllﬁ@wttqqt@“ﬁﬁﬁﬁ?bund 108

$g %85 i IOI( FCGtFE nf2Blum &eWAfr%F?néﬂuﬁ&h)d) E&celiiloé's319E>(<:JAFle\|/—|P L(éat# 65319-

ce in ry cells

359 pr oductli@%gﬁg ﬁ??%gﬁ‘?gzm@& R"8uck EBx cel |

[ines 9.1c MsiuamiabenéM EdvWdittker9Cat# BE47-608H) uenza

virus inf ectbxj[)téiuc%ggé%gré};[glgm (Bat#rééf(s@f,' on of

i nfectious infl'uenza erfornmed on MDCK
c ePiloductipmmpiefialf | cel | s were seeded in 96 flat-bottom
well plates at a density of 3x1 03 cells/well in

U traMDCK nedi um
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supplenented with 2.5 nmM L-glutam n. Twenty-four hours
later, cells were infected with ten fold serially

waldostizssanpl es in U traMDCK cont ai ni ng 6ng. nPCHLP2008/054912
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trypsi n- EDTA and i ncubated for one week at 330C, 5 %

C2 in a humdified atnmosphere. irus replication was

then tested in an HA assay using chicken red bl ood

cells and TCID50 titers were cal cul ated accordi ng the

Reed and Muench nethod (1938)*. *Reed L, Miench H,

1938. A si apffredysierperivyn (sesim fretmestri: ﬁ%‘gﬁ”ﬁé@?@é#ﬁ"' Cat# 65629)

endpoi nts.  Afiopidmenty@witr?d 5mMYRtdne 9. 1.2 - Single

radi al i muno-diffu ssa S centration
of haemagg? E't ﬁﬂ‘ S 260&% %X@é?r%%BH??ﬂ%rgﬂf | uenza
Vi rus i nf ested-) EBbdsec@b b (Siyvas, Gieathrmgned as descri bed
by Whod and ol | ea gl ass plates were
coated with -E\ Zgﬁ%%gszgma %al# %Iﬂ)ni ng anti -1 nfluenza
serum (r ewnﬁéﬁdm@rbmateendmrabolutrmnpslgma de=ti 205-638-B5C) .
After the opriate dilutions
of the ref%?h%%gﬁaﬁﬁgts%%@%g}n%}%s&pmgge | oaded in 3mm O
punched wells. Followi ng a 18-24h incubation in a
nD9.22- Célbtdnare Methe@om t enper at ure, pl ates were soaked
i n I(Qe as%omre p%tl&@ %% le"Y istilled water. Th.e gel
%—Hwn—m?ssgd%ndi&:}%ﬂ—Mhe pl at es were stained on
Co¥rrgstiatorgiiapmeiaglutBiruassart (HAW AN oA Betigen rruapidications (western blot,
deskdi) BREafr)\bi @t the efd Hithe dxbrinddnt BB AROkecRBEangss.i C
acid until clearly defined stained zonesbecane
visible. After drying the plates, the dianeter of the
st &dnResultsnes surroundi ng antigen wells were nmeasured

| NTASNRY il or £8dnh PBFat@thal ('JLQ:MEBQ'&Q“S%% a 188z LRS DRAOSR cell substrate for the
curves of anti en di | urface wer

I nst the
colt8tPliv davaanRe Blsy ?ﬂ tBs %ﬁ‘?”r’:%l"%‘{ﬂ é{?‘@ﬂﬁzacvea? 8[0%0“0” can be
t opertoamﬂjalnd/asdmsp&%m, isochass Bigsksrand sglsner ’(dM)dothMwat and bioreactors.
al R% r&fhcfbgngrﬁ\/&ﬁcle% [F!gjlbgtcﬁ ?FHC@&I.S' WML H”Slh nza virus in 3L and 30L

tec ue for the assay | uenza haenm utinin
an%ti”ﬁ%lt?”kéﬂ?&qc@é?t"l"%ﬁ OPtB'lne‘ibB!( bRy eetelY il K |38ﬂ‘ée b¥mg/l and up to 50
i nagt ohrataaggiioih araontinelyabthingd iLfakits anaachisresctor§ dith strains A and B of
Bi : 7. ( 237-47). 9.1.3 - Western bl ot
ang{lueg%\ﬂ@g(lzil%l% Su1e1nazn§11%9erraggl utinin protein SDS-PAGE

was perf ornmed as described by Laenmi UK (1970,

Cl ERNRBEE 94: wcuatetmaéaspwhekagndausﬂ. m@dchesaismrmdsy of

g_ggld; e}%lllp gf%%é égl e? %Feﬁté%a\/{ntl\l?\} wg%stlsﬁg,e% VérU?W S |5y/est|gated using
S[BNDVGmﬂOta-Sﬁemapt oet hanol) were transferred to
pol yvi nyl i dene di fl uoride nmenbrane (hybond P,

h by a sem dry blotting procedure
ydai—e%@é‘ sen J (1984) El ect r obl otting of multiple
gebuc& EtB§<® cel weere ar%\E\J/ aéx%gllr\{lmc}upn?ng Tnf'lql}Fhasrllgatf r°C under 7.5 % CO,
rapl ranster 0 HERS T O po yacryl am de

ni dtmoseteLdncaeorifital @aberiaeﬁﬁ Brophgay MVetlls @dssetde 9 B- 42w)cells/mL in 40
Bl R ﬁesWe%lum %h@gtufe%aéncﬁgtea QP@? &e'fr@e/r ébuﬁﬁde\%ﬁemme (60 rpm). Cell

m Xt ure COfT'pOSG wder " i n

s uPPwiteliieler Were PEP"SEW% w@*sce("gs hasrlﬁ@ﬁheot %éorme@t%ow\}é?tween 4x10° to
i n@Mb‘aI:@Q/m@W%Gé]lygahHay ) pbét@egd.rrgg /&thpbmn c§IIéR§Bé %amt&ﬂw.th NDV La

( Npmeet aiiuS gt MDD RS b ir P AL g T e Qpgecdtional our

I natunm GdS %@Ozﬂndatshaldrtgl’tﬁm BAPIR Mattithe call tuftu@ was diluted with the addition

(%)Orgl_ l‘l’r%%s ggaé 8%?&80 ﬁtger(]jli msgr?oe @Ieolgcg’bﬁ%hyo}sggoaat 37°C and 7.5 %CO;

Af presler @amg Iﬁ@srpm)tThemﬂmrowﬂmncbw@s @rqduc,t@n jknglégs evere performed over 7

? EEC%EL% E?‘st sy rcfe| di E}olte)ésé @é/c%ﬁfbﬁugntl{?bvng (%@Wby H&Jé@ %9&9 88y in the culture

ham .
9. @ed'umntwplfe?&eatranor' G5 UyRTINR ¢iaA Odf% l&!’dw%@(e rtast%s’ePP'ls/ aliquots were
in 3L-Bioreactor 9.2.1 - Materials and equi pnent




Cell thawing material o T75 cnR flasks (Sarstedt, Cat#
831813502) o Culture nedium (serumfree nedium o

wah2@Bur@ns ne 200mM ( Bi owhi tt aker, Cat# BE17- 60BE)/EP2008/054912
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Orbital agitator | KA KS260 (Fisher Biobl ock, Cat#
F35044) Cell anplification matejjal o T175 cnR flasks
(Sarstedt, Cat# 831812502) o Culture nedium (serum
free mediunm : Excell 65319 (JRH, Cat# 65319-
1000ML687) added with 2.5mM glutam ne o L-d utam n

20/ M\ & Bb oMl hiirh &6, vifed titratBirdds BRSEh vty (’:lﬁalys@ ucose
(45 % (Sigma, Cat# GB769) Production materialo

Product d f 65

(R0 Seslee BBEoUP SRl W ot TTTROE SHUCGIED SHngy, membrane
L - @mestrtoemin bﬂO@HMe(n&deﬁChmlmeerImn@a@d%teB@?m@@&E)‘fomwe@ using chicken
Sﬁolﬁoﬂﬁl%ﬁse‘ﬁaﬂns( @b‘g WZOOQ?I#A@?S%Q/EIQ Ia-BBBé%lgénfolld\APéd by Alkaline

bonat e so
soP'i?PP'&‘?S(BQP@wtedcaW %E?h'é'?é‘ @PoP. SHelye ﬁ?%d\ﬁeﬁﬂ?afy antibody was
St deaedtedfsing 2t&E GL-CheB@ e SeeAceXdetdcadr systamtkit (ROGHEhod
(ldemas for MVA replication - Exanple 7.1) Virus
titration, haemmagl utinin assays (HAU) and HA antigen
quiht Reedlls ons (western blot, SRID) are carry out at
the end of the experinent usben%)nall col |l ected sanp

0. BUCKERIE PHIkeTREX| Golfo Ao r s HkBn et éecpgcaf%%JPVd‘n?cWEB%Ua'” Titers (in

cettipsarmg o ND®! pr@ctmlcaj anfcleEBX@ taBtincesaké fronlaiay 0ad aayf Dpi to reach an
t he repl kd O ar | strains A and B of

i n?ﬁeragﬁfg%\?l rTEi'%SO/mILrqyI lﬂ%ﬁg%ﬂw rE)s producti on can be
peYesemedbtianalysy (Fiause (@Egt Penelseholved diDV| drskmotainel (HN, Fo/F, NP & M)
S p!g!b %lor( AL @lre{' BIEte%E%\%Loé’f\Bﬂ oleg‘? @iﬂfétp%o%ceoaﬁ BEQ‘E&&@%I‘% are similar

I cl ent rocess I'O ucti on

Pt oSN Y Vi cPaioBec ek Eaifoal.oF adticgr e kinetc of

WereRalorliResh MyducEEinichvIRALAE BuckEE@lelyarg khigbove 15
nmg/1 and up to 50 ng/l of haenagglutinin are routinely

II'P easl%lsﬁllrﬁgﬂ IIn Inolrneq%cl( éﬁ\é\éf h2§T r gl)(gi/Plll:\E
10Susientibiityt 9fedutk $EA8 eceld touinfeRigyl Withmeasles Wruguwas PBsstigated using a

Ce}e'co%bnﬁbﬁﬁm@é@éé@/ﬂﬁé Slpldstid @%erdﬂ%KesE@% ploRlid.s to

i nfection with Newcastl e gD| sease virus was

i nvestigated using a NDV La Sota strain. 10.1 -

MelhbdMefhockk EBx(r) cells were grown in Excell medium

(SFAC) in T175 flasks at 37 OC under 7.5 % CO2

at RBEpIeds wergrgrawm in Ekeel arediinpik & 7aflaskDatr3gn{C uagderd/aly 7%0C0Q. atmosphere

CeJ)A an Qﬁbﬁalgﬁ%?gt & rpfh. A a6 d'éﬁ’zJ, Jalr%/sm}de'drht 6th¢66 c@fs@rﬁlbln 40 ml fresh

medi um cul ture was incubated at

un@%‘i"“@hcc\?é'l Wﬁ”r(’(’}‘(ﬁ’sl"ﬁﬁ"f?ate‘tﬁq 17 Gr owhCRe H'éjc""Ir é@akW@r(@O rpm) Cell growth
f okihedio® detenbildwet @hlil B B&isity hiaeatRachemcéntration between 4x10° to 6x10°

Coge s/mﬁ r(uastlsllﬁ)/ at %%/ \ﬁep%gt é‘rexe:éhngj))(.5 AE gnat point, cells are inoculated with recombinant

measles virus at two different MOI (10'1and 107 TCIDsg/cells) and incubated for one additional
hour at 37°C, 7.5 % CO, under shaking (60 RPM). Then the cell culture was diluted with the
addition of 60 mL fresh viral production medium and the incubation pursued at 37°C and 7.5
%CO, under shaking (60 rpm). The cell growth and virus production kinetics were performed

over 7 days. Daily aliquots were removed for cell numeration and virus titration.

11.2 — Results

EBG66 cells are sensitive to and replicate measles virus. In non optimised conditions, titers (in

TCID50/ml) of measles produced in EB66 cells reach an average of 10’ TCID50/mL (Figure 14).



6x1 06 cells/m (usually at day 3 post seeding). At
that point, cells are inoculated with NDV La Sot a

wa@eooaiizooss two different MO (10 3and 10~4 PCT/EP2008/054912
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TCI D50/ cel | s) and i ncubated for one additional hour at

370C, 7.5 % CO2 under shaking ($0 RPM. Then the cell

culture was diluted with the addition of 60 nL fresh

viral production nediumand the incubation pursued at

370C and 7.5 %2 under shaking (60 rpm. The cell

gr 8WAMSand virus production kinetics were perforned

over 7 days. As a source of protease, reconbi nant

trypsi n, ( day . tu .
el um o o PR 0 Sy Bl b Fef i ueo Eove. cerme
USimreyiameneryeistted celisdFRy wapietireidsavine celt ies vie aoff rgpduce replication-
CetdmpRieABSRbyMBus r‘étrdS\Mﬁs bérﬁdle%t émawrwoc\éesswpﬂsm @b biepYof:

a6, Ak aR0RiE SR SEPHAED SDOR SR HAE MRUP ARty wherein the

t he sengendmy of eaitihirdjdees hatrranteid endedenoys wadrapeaobieroae dusceptible to
using c V (

1: 2000, G%%LEEQJ&?{E‘FE&%EQ%? %ﬁogmi;&%%h.cmg by

Al kal i n® pHERYIINO A aN EPRYAYAPEY (Fg fig obtgipgd RyjisEReiq{ing embryo(s) of
(' 1: 5000steSh)GMApasaBodtne neezondiaplymented biddy was det ect ed

usi ng the

(RooE | 16 SRERL SO TESERER (HERAG AR R

sensi ti ve d¥NARYUMeHIdi cate NDV La Sota strain. Titers

(i n TCl D50éptional9f gk factod ueedtet Nn dhiC YrobaBxbrprist@l ihterieukin 6 (IL-6),
i ncrease ;

10685 ¢ o1 BT Y iebet B P SRR SRR Blowin Facor
anal ysis FBFjure 13 right Panel) showed NDV V|ra

protei ng (&ddding@eFsusPiisin M) ES6BIIsCSbinda.in T3 by bk @liayer of feeder cells

protei ns conposition, of . NDV_ vi roduced i n duck

o r) TN TTRERUbRIT &S Sots o el eE B RS ed w ¢ OV

vi rus p#odertiecklly withciawikeall tEBgoWIh fecécbrls seledter femhalihie igeap comprising IL-
the ki ngt)i grOECE et@aREm fRy cu\(thr%%&ﬁjnpﬁﬁﬂjﬁjﬁﬁg dulturf 't&—:kQQ cells for at
and Duck EBx cells are simlar. EXAMPLE 11: Meas

Virus REHTPEARISEWC n duck EB66 cel |'s Susceptibili ty of

duck EB§6 wigldrasvirigolGFaf eat CHTF fubrihHharedisteemedium ushdviaigher culturing the
i nvesti gat %qagggspgleapagé%ggnbl nant neasles virus

expressi ng green uorescent protein. 11.1 - Methods

EB66 cel | sPragrpesivGSRprepTindERe eanceni@ieLehigederoptissin fheLyiye medium so
at 37 04 wnogsin & btdowdalraws nad Spdver eayen afean sevdralt pdssages, and further
shaker At day 0, cells are seeded at 0.4x1

06 cel Igﬁturﬁ]%'tﬁeo%as’m fresh medium Cell culture was

i ncubat®d ertiogatip.CprogressiviyCdgrrensie rthe wandeniptics of rgpifal serum in the
Cel | gramtle kedighiseSasvey ebthial 4 aaIdwitHatdwal 6€ bhir@eBsukYafter several
has reached a cpncentration between 4x1 06 to 6x1 06

cells/ n‘i’asf???ﬁ?\? 'y at day 3 post seeding). At that

poi nt, el ¢tdaiving adherent| atiand ERK® Irell doentdliervedt froredsd eslls capable of
virus agofdatirdiih E%Eﬁan]?nemn i the a@)@eﬁﬁ@e gypgrgwtwgcm/fé‘e@!arl I§;)er optionally

and |ncuq§ted for one additional hour at 5

o2 und®folhaRMAGSEl RISV NSTRSR Y FRETRIONS dtptﬂ"{ G‘Y'%” \RE'E"”GS do not
di | ut edpreduch repfieatiantdertpetemt efdogéhond refro\esik particled;

product ')Oﬁ%gﬁﬁény%w ahgﬁlné Qﬁﬁépéhtt la@n EBQ@ lé@lfillr%ts tg’ZLQSGensmn culture
and 7.5 under shaking” (60 rpm). The cell growt

and vi re89EPSduct i on ki netics were perforned over 7

days. Daily allquots were renmoved for cell nuneration

and vi I‘ES-”{ Br{) L;Qalgc r]rga clalﬁle§%ﬁe§elrﬁgg9 b?r? ié 2el8U& in the Order of
sensitive to and Icat e neasles virus. non
opﬁmﬁﬂ@éﬁ%condltlons, titers (in TCQAD50/mM) of neasles
produced in EB66 cells reach an average of 107

TG D50/ mL (Figure 14). CLAIMS 1. A Process for

obt ai ni ng conti nuous diploid avian cell |ines, naned

EBx(r), derived



fromavian enbryonic stemcells (ES), wherein said
avian cell lines do not produce replicationconpetent

we@eaegzmstis retrovirus particles, and sai d pr OPEBEP2008/054912

conprising the steps of: a) isolating bird enbryo(s)

at a devel opmental stage around,,vi position, wherein

the genone of said bird does not contain endogenous

proviral sequences susceptible to produce replication

conpet ent_endogenous retroviral particles; b)
suspend?nf'eaRP%ERS @FFFARIntoclaih @nW*(%%')‘ sgigl|brre i darkn @EpfggPly @ Pekin
di gseci ati ng enbryo(s) of step a) in a basal culture

medi um suppl enented with: - insulin Gowh factor 1

(I1GF-1) and Giliary Neurotrophic factor (CNTF); -

ani mal 4efhenproegss accqy@'pg émalp'qnyj vg}em paif dird dy gelected in the Order of
seGambessi n the group conprising interleukin 6 (IL-6),
interleukin 6 receptor (IL-6R), Stemcell Factor (SCF)

and Fi broblast Gowh Factor (FGF); c) seeding the
suspensb.dine pfoc&S acedrlig oistaim A @tieien seidéfd Is)anem-OalomastsrChicken.

of feeder cells and further culturing the ES cells for

at | east one passage ona wi t hdr awi

; d I 1 .
The. or o drRE o RS avat paies aatane Tyt ot ar el ngo claims 1 to

10 | L5 wbergin lctlis®@RsaiE&fgn delGines thave 4t ieasioune tofithe fatevdingl chagantkristics:

15

further_ cul t hn(ge §§nf€%§s for at | east one
passage; % &nﬁ har 2 \Xnﬁjp GF-to and CNTF fromthe

cul ture nedl %ﬂ?‘f?gedﬁﬂs'ie@mef?é?aﬁtmt&t uring the cells for at

| east one pas&sB@ESF afouhd PO g.gr essi vel y decreasing the
concentration ure éil um so

f fee
e o Aoy Rliart SOl 8 oL A e % ST e
sever al - pawskaptignalinseidioalst Tvar expieist and ergnerh @dddnamarkgrs selected in

optionall Ythe@Fo‘asE&ﬁ&lsbﬁ@'ahkal%%é‘s%ﬁét@&b SBEA-QOEMQWEI% I10n
of animal sefumin the culture mediumso as to obt

2 FBAIETR TIRSEUBER " PogiiRb SR AT ERE A SgRRg PO parices
passages and: h) obtaini ng adherent avian EBx(r) cell

l'i nes d?rA }S%Qegsrcg%d':hgat rug"ﬂ‘Pf'ﬁQl nt91fu0lf%r ﬂ!ﬂ?lﬁ %(/QF]'C@IQ of claim 6 or

]l
in a basal nediumin ﬁg sence o actors,

20 £ egRiaipableyeihe eipeass ﬁ%qorogﬁgm OMRAICIH WRIS. RGP A giEPs of

wher ei na)s aiféettiestid Mitous|Oiipl 0lirds aMntatestcel | |1 nes do
not proglu l i u

et rovi t%ugﬁturr (?sa%"f“fec? a%%ﬂ%& sqrpigrldgﬂgfe%ﬁt%g ssald v arjt
adher en®) é@waﬁ tresskpy i ce ew'tuﬂeﬁhr@é”&ﬂ@“ §ﬂf§?fefﬁﬁiec§ﬁ'd@9'!3t ur e
conditions. 2 . The process accor d| ng to cl a| m 1
mhereln cted

S Anser | 1 r TS0 #HE G RO Lol g4 g &ogieged fom the group
V\hemmrlﬁm@;@pwwmelsdonﬂ@qumuﬂes paraheodbisgs, dePek ivilusgsichepadnaviruses,

4 adehBruBds0BESSvirS=OFedliNBed, Qirbdviides 1combHaliRisBs, $Blidrulbd, dogaviruses,
is selected in the Order of Gallifornmes. 5 . The

pr YPBYLUSEE ARt FAYUPS cl ai m 4 wherein said bird is an

ev-0 donestic Chicken. 6 . Continuous diploid avian

30 cell i @%e%&c@ésﬂ%&ﬁmexo 2] @Wgt%ﬁlsthégﬁgrlg'a%ler‘as or a recombinant

35

cl ai ns
poxvirus selected among the group comprising Modified Vaccinia Ankara (MVA) virus, Lister-

Elstree vaccinia virus, LC16m8 vaccinia virus, CVI78 vaccinia virus, Fowl pox virus, canary pox
virus (i.e ALVAC), NYVAC, juncopox virus, mynah pox virus, pigeonpox virus, psittacine pox

virus, quail pox virus, sparrow poxvirus, starling pox virus, turkey pox virus.

10. The process according to claim 7 wherein the virus is a paramyxovirus or a
recombinant paramyxovirus preferably selected among the group comprising measles virus,

mumps virus, rubella virus, Sendai virus, Respiratory Syncythial virus (RSV), human para-



5 wherein cells of said avian cell lines have at | east
one of the follow ng characteristics: a high

womBaz0sy/t opl asmic rati o, an endogenous tel oNBCEHER2008/054912
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activity, a dianmeter of around 10 nmm a popul ation

doubling time of around 30 hours or Iess at 370C -

and optionally, said cells may express one or nore

addi tional markers selected in the group conprising

al kal i ne phosphat ase, SSEA-1, EMA-1, ENS-1, and

whisflusngg yeey! aed 1's F}msiefp@\?t ngm@e distemper virus, Newcastle disease virus,
r e@lck pakiifecavpel ent endogenous retrovirus particles.

7 . A process of replicating a virus in the continuous

di ploid avian cells of claim6 or obtainable by the

pr ocess1hcl6r IPeR§s tagcesdiag ¢¢ cdinai imyhareinothg virug darpe i asthergyxovirus, a
t hl%c&ﬁlﬁlﬁhﬁﬁ_t @ﬁhonﬁ}')(odlrﬂé 6:C4 tdagsomad Grtlﬁiﬁ\y@&w@@ké@cté@ érhbr@ human influenza

e 118 e Shre el Lut SpeehesS ik Bl Hwgrea vivs
virus in cell culture supernatant and/or inside said

cells. . Thgh@rowsg%%&ﬁdlﬁé:@@rcghng \R/Qer&h eﬁwé‘nw?us |s\/‘5‘%g%l/||:hs preferably
SI n

said virus is_sele cte% B %
powc}egsﬂgongo@{m%%&so emlg restp\ér aré V|ru e?rﬁl&ggunya virus,
Vi Meges ynrdselﬁwénavn vinus, éEasteardeuone | encepdslitis paursv Wﬂskﬂﬁ@me encephalitis
" COMIHRESrelahiEGGRY bAdsSAAs AL APBYABHBRS: U@ Hichatpes.
togaviruses, birnavriruses and retroviruses.

process according to claim8 wherein the V|rus |s a

POXVi I US3. he droce€saicbiriagto qrm\r whiseis teaqted aaBBOGu$ B&ected among
gr c d ci r

01 R SERlpRER NG ok FftectBE ol UL Bet MRl Yoot vins, or @
Cvier@nkjran¢ fetipdrug thegef. Fowl pox virus, canary pox virus

(i.e ALVAC), NYVAC, juncopox virus, nynah pox Vi rus,

pi geonp [rus, psittacin X Vil

0 Do, P22 BitFiss rer o BB T g oh R wit G poR g prferably a cuck
poarvaviryssor alreconipinantmapoerss theeesdr ding to claim 7

wherein the virus is a paranyxovirus or a reconbi nant

paranyXOV|rus referably sel ected anoqg t he grou _

conpri sihd hﬁéﬁgﬁﬁ%aﬁPWUé §‘¥ﬁ¥ﬂ%t‘%UWéU?Qnﬁﬁﬁﬁng‘“demmy
Seselied\anong ;fO\ARedEfmlonaJB(gopséydwy\tlrlus aluclk adensvifuR8N) pigeon adenovirus or
hugﬁgomgﬁghgééﬁ@@ggﬁg&pes | and |11, Rinderpest Vi rus,

cani ne di stenper virus, Newcastle dlsease vi rus, duck
para-influenza virus. 11. The process according to

cl ai m 716MTeeprocesh ecedrdints td Slaiam 7 OwtieRaMiyheoviius Us ,a Birnavirus preferably
reﬁﬁﬁﬁh@%ﬂkaﬁﬂ&gg XQuirus or a reassorted

ortho rus se ected anong human influenza virus,

avi an |nfluenza virus, sw ne influenza virus, equine

i nf | uenza Tvé bﬂé&essfaeédrd‘ﬁg tb BInUBRBSeM! |tHeu,f1:'rus i &.fladifiRis preferably selected
proces aCcCotl. Virus i s a
P oA TSt Uer Ap S arettolis Ay YRS O us.

Sem i ki forest virus, O nyong' nyong virus, Chlkungunya

virus, Nawakils ddisss byBassoetd ¥Ediaivied HBne BARIRE PreAUi ne

encephalltls virus, Western Equine encephalitis virus,

Venezuel an Equi ne encephalltls virus, or a reconb|nant

t ogavi r U AtviaecireodontaliBg ViFteaspriaimeds & ciere 08, dfi apgrobdate Inadombination with
M%é‘de[}ncfa c\éérftéb?e éu%stgncreQWhQH ﬁr{cf"éﬁsestﬂ!e ﬁﬁ#ﬂﬁfg r@s%e

reticul o-endotheliosis virus, duck infectious anem a

virus, suck spleen necrosis virus, or a reconbi nant

r et r ovi 2wsTheheiceind acchdingTtoeciiimo t swer@bicios dirag ist seledtedii M the group

rlglh€ thte h/ﬁusvﬁrgé'éﬁt anqntaflrv}f@svﬂarrt%]ses %[;18 Er%é/?géogregengégcgdisinteg rated

VIiTrus or a reco I han parvovi rus
V|rus particles.



15. The process according to claim7 wherein the virus
is an adenovirus preferably sel ected anong fow

W@a®Roriossls, goose adenovirus, duck adenovi r USPEITEP2008/054912
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pi geon adenovirus or a reconbi nant adenovirus thereof.

16. The process according to clgf m7 wherein the virus

is a birnavirus preferably Infectious Bursal D sease

virus. 17. The process according to claim7 wherein

the virus is a flavivirus preferably selected anong _
Dengue 41 Fuccing peiiaiag éh'@é%t?ﬁ? virgl @nligepigraipin opgied from a virus as
Ni tlgiméd rlidaim 18, if Apprapiibie i Bdnfinigich Wyh phaphaetiallascceptable substances
Cl \ﬁh (E,EFlgcrereQIpe m?r!ung Le%})(%%e7 to 17. 19. A VaCCI ne

cont ai Ining virus as crarned in claim118, if

approprlate in conbination with pharmaceutically

accept ap @ \iéld&iﬁ?é mgnw.&hcéum&r@a@ﬁom Bﬂarﬁ BAIIAGS as claimed in claim 6
r es vaccCl

i,m
SRR BY e et S GartBe RGO UPRs 1dh Surde Meshlseva gy
the virus present as an intact virus particles and the
virus pf(«?&\ed?éceéssofa})réauét‘oﬂto?%@&lﬁgany br'bisé-?ns%ﬁ& Bérﬁlld@ss cgnlrprlsiﬁg the steps
vacci ne containing at least one viral antigenic
pr%ﬁeln obtained froma virus as clained in claim 18,
i f  appr ayeneticeallyinmdifgindtihe admtuoubumdnolmuorﬂv&mn:altlemt bletaih&bye by the process
acg'c%gt]ﬂﬁlu lt(?or%u(gﬁea&ﬁrﬁ§ 1 \M]il': %pa&dafﬁ{r§Q§ @Ialiﬁh@ bg t or stable transfection
respons . A'vaccine conpri si g avian ce Is deri ved
fr@ﬁpévwgﬁ“@éﬁﬂoﬂlnes as clainmed in claim6 or
obt ai nab)l aptidnally, ele@ing 6&is Snoamed eshtingus aupmeavah o6l FriesBxpkessing said
virus. 23. A process of
pr rc?gom r?‘%ﬂpﬂo nrgélé:ge éMSagfdapr ot ei ns and pepti des,
conpr i séiyrifying thetregembiment peptidge perrpieia PXPrersed |P>y$6\'¢ggetnh@a"y modified
COgdntifUs0s!8ipdidRhah deidvban cel | [ines obtai nabl e by the
process according to one of the clains 1 to 5, or
according to claim6 , by transient or stable
transfection of an expression vector; b) optionally,
sel ecting said nodified continuous diploid avian cel
i nes expressing said reconbi nant proteins or
peptides; and c) purifying the reconbi nant peptides or
protei ns expressed by said genetically nodified
conti nuous diploid avian cell lines.



