1 RECOVBI NANT PROTEI N PRODUCTI ON I N AVI AN EBx(r) CELLS The invention
generally relates to the field of reconbinant protein production,.
More parti P20 Y212¢he jnvention relates to the use of BAER008/056285
enbryoni c derived stemcell lines, 5 naned EBx(r), for the production
of proteins and nore specifically glycoprdteins such as anti bodi es.
The invention is useful for the production of nonoclonal |gGl

anti body subtype having high cell-nediated cytotoxic activity. The

nvent i on rel at copRSMBINARTOPROEINANOBBE TN AyIANDsh L (A

cancers and inflammatory di seases late ma

essential functions in human beings including catal ysis, signaling,
cell-cell co ni.cat j.on and | ecul ar. recognition .and associ ati an.

Nany gl ycopr ot BF e o eEmIvesels: Pdbe FEl Qlrierapliiet P yetistion fore
ol i gosacchar i gertie@aRg e inyvedtidaeltk fo SRMms@bf 86in AHOPEIE HEFvedat@Y @l lincs,
to the efficacy of _a therapeutic glycoprotein, including physical

stabi | ity, Sr eSpuehRBE®; B Hiegredpston@fnietrins pp @P@oﬁp%ﬁ@alwgﬂpﬁf?omteﬂqﬁéuch as

| mune syst em,,pRAtIReRKiRRLAdSs ROk IRChE firSdulligd 8FnfAb 1@&51&@4’3& Yantibody
Such properties nmay depend not only on the "presence or a%senc , but
al so on the spdsiifd mvingrhigh estlansdiged oftbtgris aciehty Themverton relreapyl the use of

certain oli gosa(hchﬁhcimcile structures. nmedi at e .rﬁgi d_cl earance of the
e

. Uuch an as a to treat cancers and inflamma 1SCASES .
gl ycoprotein from BB Sdsts €am ttchroug?l iMteractrons wmth specific

car bohydrate- bi nding proteins, while others can be bound by

anti bodi eg, and_ trigger 20 undesired i ne.reactions (Jenkins . et al.,.
Nature Bi iPecﬁlpéﬂo;J?Og% @‘?@1?§1m?ri’9@38§5t£%mse‘§ foymag Kpess nglifing catalydis,
i ncl ude eryt hrs@ﬁ’ﬂ!ng,[ c8-LdHPEImmbhisSioR ﬂd%&c%%&c@?ﬁﬁ&ﬁﬁ&f adsdBdon. Many
interferon beta (I FN-b), granul ocyte-nmacrophage colony stinul ating

factor (GW CSEiveompigis BaEr beshi expieitrdd éurr EisFADAutich Cmposasd ke plignsaacheride
monocl onal - an,BOAIES of MRS caf 3t idsORELES GOME BefaER P ANMELAL G
structures at coﬁ%’gr v(e)dly%o_sli1 tcﬁonsé@ﬁ[;r?_ﬁ%ﬁﬁgavy chai n corllsatgr_?t epific
regi ons, wit hgbaepolespinghdingadyesal istagility, déssttange to protease athckyintemitisds with
carbohydrate structures,  which variably affect protein assenply, :
cecr ot} on o FERTBRaT ik 1T ARGt e PRBIE DS (a0 Toisgopertics
Bi ot ech. 15: 2tragdppentiet bnlgloaghe plesanct ovatsyncdPbhafalsoainttae BpeCific structures, of
i mmunogl obul i nﬁ IS ge ndent on trl1e Eeresen e ana}agjﬂ thec%ge of .. X
gl ycan st ruct BFEPSBIFMIRES moloE c TP AntFIA ;ﬁ’i‘rgt’?aé € offrychicspgnediate  rapid
conmponent . ThelehBhdeUSNEE gBlcoprBRIMPIEMENE BldRlstidam RRRBAGReREtons with specific
gl ycan-contai ning residues on the ability of the antibody to
carbohydrate binding proteins, while others can be bound by antibodies and trigger
20  undesired immune reactions (Jenkins et al., Nature Biotechnol., 14:975-81 (1996)).
Examples of glycoproteins include erythropoietin (EPO), tissue plasminogen activator
(TpA), interferon beta (IFN-b), granulocyte-macrophage colony stimulating factor
(GM-CSF), human chorionic gonadotrophin (hCG) and therapeutic monoclonal
antibodies (Mabs).
25
Most antibodies contain carbohydrate structures at conserved positions in the heavy
chain constant regions, with each isotype possessing a distinct array of N-linked
carbohydrate structures, which variably affect protein assembly, secretion or functional
activity (Wright & Morrison (1997) Trends Biotech. 15:26-32). The biological activity
30  of certain G immunoglobulins is dependent on the presence and on the type of glycan

structure on the molecule, and in particular on its Fc component. The influence of the

presence or the absence of glycan-containing residues on the ability of the antibody to



2 interact wwth effector nol ecules (Fc receptors and corrpl enent) has
been denonstrated. 1nhibiting glycosylation of a human gGI , bg/ )

cul turing MP P0A¥L ﬁ’rzésence of tunicanycin, causes, for eKakpF¥08/p6285
50-fold decrease inthe affinity of this antibody for the FcyR
receptor present on nonocytes and macrophayes (Leat herbarrow et al.
(1985) Molec. 5 Inmmun., 22:407-415). Binding to the FcyR11l.1

receptor is also affected by the |loss of carbohydrates on IgG since
it has been deggfib&fh Eff&ﬂor@n&@&‘l&l (t¥“€ ?&%dtt@%%le lefn%m") Fl&f‘ﬁ’é%md@miﬁ%trated
inducing lysis of the ADCC type ( epende

cytotoxicity) IvhlblfmaalﬁemonIofuaéwapndngfbmeltuemg ] tbtpredeneb ofitunicamycin,
(1990) Ml ec. he

presence of thcglésé: §/8’éar1fn pgzl%nat %&%ﬁé‘cg&gf’dﬁ&c bf?'%%’ Qfﬁlll']? énti ffgfc?{%wm

the heter ogeneedeyto@&)rdsmldn Bbhidigied aad WikicFlphimRY (L&%Bélrﬁadoﬂx 9&' 4/f ?1@@5‘)(3191%16:0
in the abi I|t¥ toinitiate effector functions. 19gG nolecul es
[

human and rur ilREYEy FEI49<3). Hhipding o freof YBHS aecepiar n&j@smffqéﬁbbly th;f lDBﬂeof
CH2 domai n of v si due for h

The general st ?’ﬁgg’ﬁdﬁ%@%? %-Eﬁi nlﬁé%tltoflgs %%gc%‘ﬁa& grg %aet O é&% oss?’laq‘%npg%x 18
type, charact endapabde dGnthycirg lpsEinobddy IAcnﬂffC typb {amsibodyedependent cellular cytotoxicity)

tna ot her chart DAFFEHLeSeRit ahR Ao G SR Mafiechumu 2 119-1153)
Gal act ose ( GalgowRék, Séydhil theafelélshs ?esgﬁtﬁlé?ﬁlewcg%'canl d?m%ﬂﬁh%iegﬂues it s more

ol i gosacchari des may contain zero , one
Figure NL#9. Presisslyrthethgiceogspertynel traitWG@rel\PVhlchKe@V mulbohyidﬁ‘%{t@emy the

vary consi der ghi; to%ﬂﬁ@@ff@&?%g&fbﬁsdegree of 20 processing, and can

i ncl ude hi gh-mannose ranched as well as biantennary
conpl ex oli gommmdmuhtegf atriamnmahxicymunimemclnasehbetveramgéoﬁgamccharide attached

processi ng of ,t & o ac ri de, stryctures, at ed at

particul ar gl ycg@y{’;@? 8Hla Pe® ﬁgﬁa‘{ihalf% rfe%Wo‘éFIbhgf nlflf%ad’agg@ The
exi st as nul t galeeal ghyiatofeasfITe-linkad f%?@mchmmmmrg@j is! @%npidx @Ee &hracterized
vari abl e pe ding on i r’ldl vi dual s man_scrum | gGI s). have been
observed. 1The8¥% 2 2Bappopylhgnhuase ﬁP@b&MW FdgyasgAsg) f‘l"’éhf efic adthpyf bisecting

activity Of galiGcAsSFhcokd anRh @ﬁdi&‘ﬁ%r @lﬂﬁh Qﬁrlﬂﬁfs ﬁﬂﬁ&g??héjgrre%?@@ of cnce of

cellular clones of these individuals (Jefferis et Bi oc
J. 268: 529- 53Pplaciopk il and piplihagid HessnFighro i’ 17hdn addition, dlugofsmcms may

in antibody g t C en ni
di f f erences alr:ée{ﬁ@g}eéh[%f (ﬂﬁ o @A%W@ﬁ% Qséév\ngl%ﬁmoﬁ er et'els % of the
cul ture condi tttaghsl Nﬂhﬂqadlaag:ohj'r&aixeannosvam ms1dérabl§p dépeadiag| dnuthe degree of

medi um t o densi t he ox on fel t .
(1995) @ g‘gobPYSF%‘"‘wg’s ’t‘%ﬁ"’-“s‘f%“ %3“9% 'i‘Plytbift(a’@h$d F{:Wﬁ\ﬁﬁlb&&ﬁ%@y
and hybri dOna&[ﬁplé:érai@&sﬁ&cllan&essmyﬁic@@y haste 1b%&r¢?&ﬂ&iﬂ§t1ﬁﬂce§§ng of the core
i nvestigate the funEtlon of oligosaccharide, residue on anti

bi ol ogi cal acPi&IGeRYIdcR¥HgtuEss %Facb%b%a nrticulapglieasylatipm: &@1@%3@@) cven
have shown t hﬁBn&!kﬁJal Qntﬁa‘éﬂi@s efist %@h]ﬁﬁﬁlﬁ %ﬂm@f‘ofrﬁ@ tGeQ%l:kdas‘%ﬁPn ?%\fﬁ%’saijhlch are

reports have shown t resi dues ance
(1994) Hum Avdriable qlq;vbmdlmg Qn iadvidedls (hgnausppeh 1gG 1l have 1865 pbided. These

Antib. Hybsi d?lﬁ"m%ﬁ dp%BBrobﬁ f ?&fegpglf%e%'\?scm t fﬁﬁﬁ‘)’ll[yr 8@,&%&%03)%'%%%%??5 and

residue transferre a-nannose
inplicated i notbcmd:mgmeabetwem theecetifilat bbhéﬂp@ﬁjﬂhb& adividualli (@dtetib ik @f. W(1890)

al. (1995 d 0 22) ield et al 2002, J, Biol
Ghem 279 2674559 %ﬁgaé%&é‘ﬁk%ﬂw HE hap fhsen sBewR jedstprigr chifferences in
ol i gosacchar i geibedy ?F&ds?@ﬁcyn &fcﬁ?@ét@éerf éé'ﬂ%lb@ 'ﬁﬁd Akl LibrereAGk lakd B for
| g@ have shown, 50- i ncreased bi ndin cyRI Il and enhanced

ADCC. Today, &Swreeelt rggronn wdetstidpiaimy ?fpmoedutigns veludingrthpearmpasition of
appl i catigns c‘ﬁltﬁ’x@%@&mm' P! %W;@éng{t:y ol Si gy ’oxygenZtIo%r LikRRPEE C{1§55)

gl ycosyl at ed nonocl onal ant i bodi
Glycobiology 5 (8):813-22; Kumpel et al. (1994) Hum.Antibodies and hybridomas

5:143-151).



t herapeuti c and economical reasons, there is a large interest in
obt ai ni ng Qi specific 15 antibody activity. One way_ to obtain_

| ar ge incrgggggﬁfﬁﬂgotency, whil e maintaining a sinple %?8&5%@?%%”“
process in cell line and potentially avoiding significant,
undesirabl e side effects, is to enhance the natural, cell-nediated
effector functions of Mabs. Consequently, engineering the

ol i gosaccharides of 1gGs nmay yield optimzed ADCC which is considered

to be a major duktiet h8 veén saAbced td iR eltialane tinkGorn Bt bIRRFAR arideZBsidue on
al t hough anti bodi es have nultiple therapeutic functions (e.g. antigen

bi ndi ng, i nducptibrilyobiolpisph %féi"gi,es-aﬁ@lyfbétmﬁfl dRRhtMelepamtesit 32dB] il HB) have
ot oxl ci t E _ . v ;
(C::I)fl) Oha(@)l)s(I glxp)r/egsed %\tﬁaégg%%iyﬁwg%% t ratng er asélg%%(rfﬁ%sl(%%:/s\gﬁwhat

cat al yzes t he Gudidediduss cohanch ADCE dbtinpy o ad.NA894)eHimudntid. Hybrid 5:143-151;

N-1i nked oli acchari de, .4 Chi,nese t € a CEQ |1 25, .
line, and 3 hg\j\’ﬁlﬁpéﬁ]geli &gt%?éﬁt%énbf‘mﬁgd@gﬁ?i@&d@p%&éﬂ!@db& Gy whith is 2
99/ 54342; WO 03ta021@¢Bac Wi QRmoRASD D) a dye bemBivanAgscOMM&i) PRLiakY, ihag been
fucose fromthe Fc portiqon of thewgntétbody, KYOWA HA|. CKO KOGYO

( Tokyo, Japan)mpicted, iny iegsiedl Eisitye ngl dhdgene ¢ APEORSC (Lidely ethak (1R85)
efficacy of tfmyd%tblégg)%cs?ﬂgst-% 2 BhielM0dr &7 [(SOENY. IBfol. ERBA! £170)67§3-26740) have

Francai s du Fractionnenen es Bi ot_echnolt’q ies (LFB) (France)
showed 30 t hatevepled tha pideck@f ficabylatad ptiBosetdhgtidmaer katitady offsoiol duristions; the

080y Powdder Ty PeiF DT S, 8 SAOEF bR ¢ VTR ufigtiRgres

produci ng humaDC@ nonocl onal antibodies in a cell suitable for

| ar ge- scal e pﬁ,ogucti on t hat t}as not. been engi ne{e]r ed to express gor to
sil ent appropriate agﬂv{;ﬁdg%ﬂetor AREGRHIEAE ProfEgs (A feigpeylie Jerlicabps deaapeer,
human-type gl y@Raihadrly Qisedbesh. . M8 0HAPGRE o &lycosRM AR BHo@bi{8 6hi¥odies. For
functions. This is the goal of the instant i'nvention. 5 The inventors
have now denv#$tarsrtisrndresenomyed rpaspig heravis nderze inddresinin phbisiinadsighes sprsific

in avian r | t el L : i S.. Q. s
numan- |1 ke ol Sl AFlHF O O 6%tk 1Ge FRgads B RRGRY Rl meingaining a
| ar ge propor t sioploprodgEivn gmedekroni el lpoput abicotiallyr odiddedsigmifieit,(unkesirable

cells has a ¢ | i. nked _pl i gosacchar,i de, st r.uct.ur f .
bi ant ennary-t glggem etih;?g%’ ésoﬁ%repg%lggltgﬁdlagﬁ%{i ﬁgu'ﬂefiﬁ&fie?ﬁ"ic??él R’éc%q{iﬁcoﬁ Mgps.
are hi ghly 10Cgadegednolgy braigdrind\ptpy obidoamicharkley ohagds afayl 96 riRadApsC
popul ati on contain the N %&)nk d oligosacchari de strycture of o
bi ant ennary- t }3¥ t‘ﬁactonf'lger 2 PG cb St WACtoRnP o PR AT s therapeytisnantikodies,
activity @ apkiodgsk@shodikl Bary ﬁﬁl@ip{fe thEM SRRt L PhcRERV(E 3E5ntfi¥h Bfhding, induction
enbryoni c derived stemcells EBx(tEﬁ, preferably chicken or ducl%

Eg} ! 1ep

embryoni ¢ der Pl arpréassmaed comp ensgninesllelap catotoxdstilyy( CEMI) KeomimBy Aike
cell's or ducﬁgﬁ%@ﬁdﬁ@%céﬁrﬁ?d:‘?’ p&?“giﬁrfcﬁ' | FF‘?H%{]?% gé’ssé&’ N-acetyl-
a Cl anti dj I es,

express reconbi nant proteéeins, and norée sp i ta
anti body fr aggeeassmorylifansieome gHo(@iTIH) wriich catalykesd theamtditiood yf the bisecting

fragnents with,increased Al activity. Avian enhryonic derived m

Cor T imes ERINREERRRE Dy ARRRIBEM lldapisptaiiadyo R SRt e (CH en

France) wh® hhse, taali ehowely antrege ADCA 6f Q(}Jleﬁﬁtib%ﬂiipl’ocﬁl\iécﬂ(ww 9b/043422 WO
cells to undertake the devel otgment of

in avian 20 epbryaonic._stem (ES
novel stable git}?é&?’é;e\”p %Q%@f‘%-‘tﬂiﬁ? EATRAVing qrreilerting) fugasel fioayile e perfion
speci fi cati ongs hblahiithdd, RYOWALAKK PKORBSS d‘?‘?’% .T%rgq{ggé Oééd ¢ B‘ﬁging

inventor has generated a series of well chara cumente
cell lines (iang impheveEBRCEL) ankHus the elifickcyrd the b @IS6PENENZ)Y More recently,

chem cal or vj I . zatl on. refer nbhodi th

avi an cel | oft{tﬁgadﬁl?ge’%%%@% @vgﬂﬁ%iwg ﬁlg@%ﬁfgd%%]?lg{?ggmgorglﬁiggg Eéfllrfuéc.e%howed
EBx(r) cell s thavibe beenFgébanatad eliiongcharfdelshyuldde vgminion thwlr ShRMH6 to get
process. and Lkl A% Wi SR ASER|ERY ) hshpau! atery requirements (eg.

However, it still remain a need to have alternative methods for producing human



undi fferentiated cells, (ii) they have unlimted regenerative

capacity, QI:IH))P the% maintain 5 a stable chronosomal content; (iv)
they expr e HiYHi%vel s of tel omerase and specific cel PCHEPBHS6285
mar kers. Despite many efforts worldw de, ES cells have been
successfully isolated fromonly a very limted nunber of species
(mouse, human, nonkeys). The inventor has dedi cated significant
resources over the last years to isolate and establish 5 ES cells

from differ entm@hiocRRalSREHbESs ir@g'(éeﬂr?hi{fg e -9 g—lgéa(féﬁ%dﬁ&%ndtygtkhas%ﬁ? Reen
research efforts Ied to the successful isolati"on and characterization
of chicken ES esginkgred Raienprets @l to siR80 apy@epriatel glysosylirafbigmes «h@5that provides

212-219] and cells. The inventor then devel oped. proprietary.
procedures th f’ﬁi Sg?t&(?v%u té_§y«3°1ﬁ f%?%:f)@a%tlolnnw':{h s %’hélﬁﬁeﬁ M Flg"gﬁﬂﬁpqdfﬁ%ﬁt% g“ﬁ‘%éons
expansi on of dhixikér gaalbfdhcikistts itwntion, Wi t hout i nducti on of
differentiatiqp. .10Ste '

2: Derjvation of EBx(r) cells Then the
i nvent or et abiFJNEGo %VBﬂPWé{eHWSW%@%“ﬂH‘SH‘éM Renagiong) antibgdnensessed

Or SUSpensi on,in GoiaA icABBMRICRIIved sRASCAI AP ﬁﬂj‘:@rhl%ﬁ cal ﬂuﬁan]mf@ Og(fﬂ;&) §lﬁon
includes the progressive wthdrawal of serum fe¢ dgr cell's ana’gro
factors from PRéTBeThe ipvgntars alserddiind hatadatgh erepeaisnafile®l eftitwdids popdation
suspensi on cul ' ' ] ian cell .Lines

mai nt ai ned no %&{l)l? edt Etgqﬁ‘s@? ;EE%%’%@% gaa'? glﬁdg\séﬁg?ﬂ%g%éeﬁ g% ?hea.nd? n%@ftluﬁel Pg a
proliferati onpbiasicpnessimenthef caspspedbfig chaias keths tesminhl @icidrethat are highly

t el oner as stabili f,the .karyot ) t..in addition displayed new
vt ndustriaP- | ﬁ?l%ﬁaﬁygﬁe"gﬁwé%’f‘%’?{%% g’gﬁ(?f? %ﬁlhaﬁtﬁmgﬁ% PORUPHINY Foyitan. the N-
serum free medinkedpligmadth@ideC shlctide ngi BihennaryBIs@ dha2 s teBiflicosylated, which
attractive biol ofgl cal properties, the inventors selected sone chicken

20 EBx(r) cel OSSR AUFChastiviieJe appbading; Toeerrse Byrpengramdes avian
chi cken cel | Ehﬁ%llﬁ%%@@émv@@aﬁ%%&% Em.?lé[no&7ﬁl%gl)ein9{r¥m ﬁ?rived

Al ternatively, the inventors selected ’som_a duck EBx(r) ce nes for
further devel &ghetells ERxéh and rmpe prefErDly, chikibes EBMKeccEBo0 dock EBR# ned FIF66
the invengton e, n { vheca Vi he.characteristi.cs
o be. oul tir edh Eor A Rer AR bt R PR AL ShhSny
Advant ageous| ytil@Bics,hentibedy fragherither ifsien praeinamaichaipelblie atibody fragments

proliferating for at | 50 .generation, at |east 75 generation, at
i ingiese CRPLCIE

| east 100 gen&fation’* %5 generation, at |east 150

generation, aRviaaasibriohic geied dtchDeell Riles! FRE a20R119RRE HAlldMRd LIVIVALIS
| east 250 generation. The 250 ggnerati on do not constitute a tine

limt becauseYHESCEIANY) e drnilenidyagiags of ity ppertiohis wimm tielpgy anskin avian
passaged 501 adbibiigdain @85 2AA8 undliROH dofiBEnbRBERY SalIDEOLY cell fincs

is postulated that 30the cells of the inventi can be cu
"cont i nuous| ythagBilfilbindusisal aad seeplén spesifsrpiorss Heidg bpraphistaceprosess (sce WO

| ndeed, it is i | _of tel rase expression 6
of avian cell gﬁg?éét étll&gr}glg%%&?ha@i%g?rétg%gﬁgf%ﬁ %fe‘f/%rglbaé%ge[rfzﬁgg?‘gg?quﬂei)ted
(i.e avian El ﬁk]l@inesl(iﬁes ‘Oke tRBX@ nedsT) i ohh atice sthppl @ﬂh(g):nfﬂiﬂﬁﬂ o}hhﬁicalf or viral
conti nuous ce rowt h. "passage". it is peant t ransfer o o
transpl ant at i W‘g?a LAARES E‘YWF‘%‘B&QWIEWBH?%TI‘F 18 r?,“’ﬁ oF e present mvention is

25 chicken or duck cells. EBx® cells have been generated using a fully documented 2 steps

process, and taking in consideration all regulatory requirements (eg. regular monitoring
of the sanitary status of the chicken and duck flocks, use of serum from BSE-free
countries, use of pronase instead of trypsin, availability of certificates of origin for all
components included in the process, ...).

30 Step 1: In vitro culture and expansion of chicken or duck ES cells

Embryonic stem cells are unique in that: (i) they can self-renew indefinitely in vitro as

undifferentiated cells, (ii) they have unlimited regenerative capacity, (iii) they maintain



fromone culture vessel to another. It is understood that any tinme
cells are transferred 5 fromone vessel to another, a certai

portion of MO hmy be 1 ost and therefore, diluti olFFlesz%ql’q:’gzs"
whet her deliberate or not, may occur. This termis synonynous with

the term' subculture'. The passage nunber 3 s the nunber of tinmes the
cells in the culture, that grow either in suspension or in adherence,
have been sub-cultured or passed in a new vessel. This termis not
synonynous Wi taf'hta@ﬂ)epéﬂré‘ﬁlb%aqj e8HReAtNG) Othey Hbra8 At o MU drhbris ahﬁ' ‘%pemﬁc
time needed by a cell population to replicate one tine; that iIs

say, roughly thi&surfage maglkere Respitcempry ci#ora‘» worblrideiEsncells hmqobaenawessfully

For exanpl e, I T-
of around o 4G s oty Sk AR ohBEPH b (ASE, Mlthoy Wb gthe
PDT of around mwestr hhﬁdbdmatddcnigmﬁcansmdrg}eslmsthb Hash y2ds hoisotateaamd establish
preferably ours..For EBAI D cell ere is a one
passage 153vei§ @nﬁﬁ'ﬂ &?%?‘ff“a&?pe’cb‘?sp?r@i 'H"“mlysffon? ke nd HB@‘ élé%/l} resgggeh
the inventionchaMeicdwp teORicesstPRYlaBén SRL ChaettPRMFANE, chitkbi ESYccR8 fPain et
fromthe nother and one fromthe father. The fact that avian EBx(r)

cel | Iines of aHEPnGehTiskesaPiann s niidod %mad dupk &Soeqlls. dhe inventor then
genetically SH@\@I(ﬁ:)ed%%b?ﬁe{ 1‘3§edﬂ e'émﬁff&zplt}% f,"i’f'ge nlll 0148 LRRLYULE Hr%e—scale

because these terns are usual y ant agonli st. cancer ce
and/ or i nrmor t gkpansidn oéthuskeo tonch dyrkdE Sogells h@ﬂw!danducpMysﬁ diEfbrextiation.

irradiatiqp, X-ray,ob g-irradiabhon, .,..) or genetic nodification
(virus transforma Xpression, ...) are continuous

cells becauseThéteyheam&eainlr establishe| 4 @ﬁdpﬁeta@d@iocmst @ Vetivd etable] tadlic®ent or

but they are not geneti caII st e bgcause t i spl,ay pol ypl ol
karyotypes. OVPHEWy HoP! ﬁ “?Fér&o'ﬁe?‘f‘%n &?c/ﬁglifsphﬁ B‘%@?fy Qudes the
enbryoni ¢ fi bpRitasive w1th@@§al Ws%&nmbé‘dar B¢18 A EWRNTELE TR 8Rl dell, culture

are not conti nuous because they have a finite |1fe-span after few
generation, bicduReyndathe ﬂé@ﬁ@tqndeﬂ qells & ashepepsioneciup. dihgye weliryenic derived
the preseps i QVL%N:EIPWneg Hl%mtta‘?ﬁéﬁsmo&e(&f{ thl:'déﬁrqbf’enﬁ-:aru‘f‘%l éfsES‘% id (1R 1n'd§iﬁﬁte
indistinctly. The term™avian, used

is intended tprdh&mmh@qgmn 03@Smpamﬁmgqar@mjsw lak tlbetelumdise Stablllty ofthe
indistinctly. [ er. 1 ¢l es f .
or gani sm of  t th r?g{rﬁ%cadd tlgg éi?sp}ﬁggtp Ee,w 1|ndus§r139%1p dlly c&araﬁ;ﬁ%% ﬁ,gg{fn’vth in
"birds" refer sﬂsperahm iag¢romHreafmddieud mxlﬁglmau)de@smksn 7

"Anserifornze e duck, g wan and alljes The order

Anser i f or mes ﬁaﬁ?ﬁa?fhéhegb%tﬁc%fs}%'g@e SRIOBItiES; s TVRNPHy et niomice ghicken
the Anhi mz@laeEBk@&:eﬁq{r@merﬁhherA@s%gﬂ%l SR8 a6 tsN&HeMaGP LBIBR0RR) lined HB 14
the Anati dae, which includes over speci es of ‘waterfow , anon

them the duckéee §&&88/07660d aEWOS/NWSA@déd‘?&Bé@?’{ Alterpaivelyd e l@feéfOngseleCted
5hi ghl y adapt ﬁﬂ?g &Hck <@ALAtHes ft?f'ﬁﬁ{ﬁ%{"?&eﬁ{q Hﬁsmtag'ﬁﬁgg,;éﬁﬁ?]i&%‘bl

are web-foote or e I Clent sw mm ng sone
subsequent | y Bhe diBx@reich| ynetseof e1$€t rlma:hmon -ard Gabﬂtirﬂuoms*i’zbes:aus(ei they have the

chi cken, quail,s
o der of bi r a8 ST R ER L RER o e TS R e PEl:
About 2562% pethieesllasfthé envaakionodrt d¥patiR. of proliferating for at least 50 generation, at least

75 generation, at least 100 generation, at least 125 generation, at least 150 generation, at
least 175 generation, at least 200 generation, at least 250 generation. The 250 generation
do not constitute a time limit because the cells obtained are still alive and can still be
passaged for additional passages. Without to be bond by a theory, it is postulated that
30 the cells of the invention can be cultured “continuously” as long as tclomerase is

expressed by the cells. Indeed, it is assumed that the high level of telomerase expression



10 - "Col unbi fonnes” (i.e Pigeon and allies). The bird order

Col unzbi fonnes includes the very w despread doves and pi geons.

Accor di ng Y& 2%1&¥24r red enbodi nent, the bird of the i P2898/056285

sel ected anong the birds that does not conprises avian | eucosis virus
type E (ALV-E) and endogenous avi an virus § EAV) proviral sequences in
its genone. A man skilled in the art is able to 15 determ ne whet her
ALV- E and EAV sequences are present in a bird genone (Johnson et

Henei ne; 2001, ; | £hBa - ' ' aee 1997 D

Virol 71: 3005  RUAFHSg R FRBRoA I, SpBIAS IR Qendhle Bty B g ol
conpri si ng Ansétlicfipventen e diplaidcdnd thppostipusmsael) grovdl.keys, quail s,

Japanese quai b, £ujnea .fow . Pea Fow . .Therefor.e el.ls .derived fr.om
suen bir do (B BHsBET LS Menpt BE G of FARPERRNEN bR Sl S ieubfion,
and/ or EAV paffiohcbesculiufe despsl @b anisteet. Rribadddrgodd thuhenybiime célfs 4rb @ransferred
present inyention is selected anong the group_ conprising ducks,

geese, swagls, fiogh R’é"yéf‘?ssﬂtfaialngth%d‘ %S‘n]é%rf%mhﬂgiﬂ}es,e“éaﬂwﬁ{elée %@W%d thsepfore,
Pea Fow s. ACQOGGHEF dells, S dRRiSEAE bfeqot,emgdiceﬁnfrmstt&ﬁl Ri & AordySndRs with
duck, nore preferably a Pekin or Mscovy ducks. According to a'nore
preferred enb&ii oEnt Subchburg]. rkhei passagpatombert ifc the mumehcefodrtimest the cells in the
i nstant invent 2 | far. q i.aln L.nueu

di pl oi d duck chfife ﬁlﬁeg%g’}e?%égn%%ﬁ%ﬁ%r@dﬁi@hgltegéﬁf g‘%fﬁoggé&gﬁ’j Gultured or
wherei n sai d desséd aelal ndw wesseld @ hisoterp ris diut eynoepinbesatvitb rpopolapedt @ntbling or

endogenous,retrovirus rticles. ampl e duck. EBx(r). cell Lines of
t he ignvenﬁPongfér}eéatﬁgévﬁ&ﬁé%,mﬁ%%%%ﬁgﬁjf ﬁ@'igﬂ p%qygaélpgﬁ%gepil & 0% ,e;sf@aéﬁsto
as EB24-12. Asorslighly tho tithesfor ointl delebes pepliaidhodirsfithte. Féteex@inpR, fick or
the invention are sé cted 30 anpon Lhe i rds thatt:I does not conprises
conpl ete ALV- g o ﬁﬁves%a%%@g o iings e ABRE) BLierosy At 4hahquys- Hig avian

proviral sequepe@sccllfofMB idlehiidBithvi B PO PdrbuddSle@théh IPhARE @5HI) Gess than
whet her partial or conplete ALV-E and EAV sequences are present’in a

bird 8 genofth¢usparsprafcably kestbim) haoo Fpr EBe®eels, thehd is kanlly onapassage
have been,sel ding that do not contain conplete ALV-E
proviral ézqug‘?}e&ggg |e.r£:{0%g'v-o strain) and therefore do not produce

i nfecti ous ALByE'dimoiddpiris ingdaesthatseatlh afsthe -intdnnien hado mes tdopies i2ikeheach
of East Lansi USDA poul t.ry stock (ELL-0 strai.n). The East

Cansi ng Lt ne- BeRpERh iy fes e o mran R SR B al - (ev) 1 oci
rel ated to ALVhd Bientiatldivian IBX@-aéBsinesl&BMe RiGtioMNatd confiG@dls a2@1 diMSR) (ie
82:5097-5101). Li_ne[\ 22 white | eghom chicken of Charles River

(SPAFAS).  genctically stable)icppstittes airenapiaple andnigifue estine becaust fispratermppare
| a Recherghe Aghppanhgdis: Hiths( EREEH Rfs d/HPSRRGBYded @-Hrsg)%faﬁg by chemical,
France). Therefore, cells derived fromev-0 birds do not pro uce

repl i cati on- copsele . Ve rodiptinnuX-ray v B-seadiation.es.) gicegswetdi nmydifisation (virus
preferred enbgdi . I i -0 d tic.chick Gal |

Gal | us subs pe@%@%&tﬁ%%[b ,%8‘%3&% Jf)‘?eé ?eg%lf"?f 'égﬁggtcé%lng%snﬁggL%cﬁfse E;E'Weare
22, DE and PHEillc tdispiidateyindefinitely ditto cldeurs, tait thel aratot génetiblly spibtiecalse they

15 sequence but .so far no .infectious V i sol ates have been )
Faent it od. THHER aPBPIGHR dtioliane UR Bt bRy o620 Gl 95t gicken
obt ai ni ng2xonghbryenis fibibrasl GRCkewsel whichnes deik@dordde@Meells, are not
enbryonic stemcells (ES) of ev-0 chicken strains, wherein said ev-O
chi cken cel | $anfBeoudodssese ghestliee adiieckiersprn ebm e genss#ivggdnbikey are
retrovirus paéén%ﬁéa‘ﬁi-staﬁi%%?é&’ihgﬂdgtc 1}11@ third enbodi ment, the bird of

I ng t

the invention are sélected a e birds
In the present invention, the terms “cell line” and “cells” will be used indistinctly.

The term “avian, “bird”, “aves” or “ava” as used herein is intended to have the same
30  mcaning, and will be used indistinctly. “Birds” refer to any specics, subspecies or race
of organism of the taxonomic class « ava ». In a preferred embodiment, “birds” refer to

any animal of the taxonomix order:



20 that conprise conplete and/or inconplete ALV-E and BAY proviral
sequences |n |ts enone but that are unable to produce replication
conpet ent WH4BAY retroparticles. A nman skilled i RCYERM9§/56385
able to determ ne whether ALV-E and/or EAV infectious and/ or
non-infectious retroparticles are produced froma bird cells (Johnson
and Henei ne, 2001; Weissmahr et al., 1996). Preferably the bird is
selected in the group 25 conprising specific pathogen free (SPF)

chi cken, preferaply, iff);rn?é? Ylaé Quckt ggtislg ?\@ﬁaﬁﬂl e.\qhé%:)‘| B &E@A&@ﬁforrﬂ‘leggérﬁam%

lines of the invention is EBv13 I ne e I nstant 1 nvent
by the term "ehodggdhduspeeciot roafvbirdd ipathtdec fFamilics: ‘thendmgmmdms (the screamers)

rctrovirus pa that coyld b sed . i ndi

rmant ottt odtpariaidel R BredRachRdh ind e R0 BhRh T By Womitles

from ALV- E or oEANtgrfoaN] ﬁxﬁbng?fheﬁﬁthﬂeﬂﬂfm gpEseSafdt svans. Sﬁl‘f&p@d&saﬂil @€lokder are
enoncts. V-E provira ces are known t

gr esent i n t hé‘l%&hﬁgr’é’ %ﬁbﬂi e ‘E’H?“&%&?f’ gﬁ(@’éﬁf spfas. G llce é@hf?f’ted for

red jungl e fowfigad sﬁnﬁtﬁiﬂ Mtheﬁwghavb Quﬁs&ﬁxeﬁ’t’l ge%om@ﬁ}élrﬂﬁ?é#eﬁtﬁhl).

sequences are knovvn to cﬁ)fresent in all genus . .
i ncl udes donest Ce/lidmge ﬁeCIhi a0, gluaihd, dudlsey, ph@aar}t@nfgalém)om Ggftidasmes is an

JR ggg: gkf g}[M at %E&Y Si‘ ?f?@ (%Olt %g fh%{c&%ﬁ%@ﬁéég%aﬁs af?%’bhe%@ﬂltsalfﬁlbiogﬁ%(s%g&es
"replication- @anﬁpem@wbﬂd\videi s neant that the endogenous retroviral
Parti oul od0ar & SBIEE T Gt Planer v MBS, Tosdbind ik FEH B s dretydgs e

invention. Theepradepsadidoastabbiggbient of continuous diploid avian
cell lines, %[CdEBxC of t elnventltgn co rises two ste

i sol ati on, ording e adkgsmed gRbHm 98Hﬂ@ Hhedryqrgiay aaeeaef)egéefir%ﬁwg the

birds that 1@11’@@tlﬁpﬁoéﬁﬁﬁtadofhpﬁgﬁpéﬁéneleﬁ%%gﬁﬂﬁuﬁ @'EO(/A]I\@JE Sa%@‘é%@é‘g%ﬁous
or a fragnent thereof', susceptible to produce réplication conpetent

endogenous r eBYigyViray (BfeY) previesd sequoness dipie gerove MEASklﬁmmdhe At - able to
proviral §§O|uggntg§1§in?§vh@%&f éﬂwgn& Eﬁﬂ/e&querlcg eeﬁ)? V\I‘L% i OéeHB%e (Johnson

medi um cont ai ni n actors allow™n
presence of acf Hentene 1280 &r J. b STHijH0S e, eWewsmkhramlalmll%ErJumrol 7%:3005-

optionel 1. S3hf ORI RAE LR T oSO RG 200 1S (SRl
bet amer capt oegbasOtwanr @tkeyd) quyith; PAphact Qlu@fﬂ GifeatfoiTBPeaTdvl] TheréfoR, cells
yeastol ate, pldgr?\;[edh rc()jnraosulc Zl%ﬁdefio not 3roduce replication-competent endogenous ALV-E
20 and/or EAV particles. In a preferred embodiment, the bird of the present invention is
selected among the group comprising ducks, geese, swans, turkeys, quails and Japanese
quails, Guinea Fowls and Pea Fowis. According to a more preferred embodiment, the
bird is a duck, more preferably a Pekin or Moscovy ducks. According to a more
preferred embodiment, the bird is a Pekin duck. Therefore, the instant invention
25 provides a process for obtaining continuous diploid duck cell lines derived from
embryonic stem cells (ES), wherein said duck cell lines do not produce replication-
competent endogenous retrovirus particles. Example of duck EBx® cell lines of the
invention are EB24, EB26, EB66 or their subclones there of, such as EB24-12.
According to a second preferred embodiment, the bird of the invention are selected
30  among the birds that docs not comprises complete ALV-E proviral scquences in its

genome but eventually EAV proviral sequences. A man skilled in the art is able to

determine whether partial or complete ALV-E and EAV sequences are present in a bird



b) passage by nodifying the culture mediumso as to obtain a total

wi thdrawal of 20 said factors, said feeder layer and said serum and
opti onal | yWOR0F/ HE#ti ves, and further obtaini ng adher eRtT/BF2008/056285
suspensi on avi an cell Ilnes naned EBx(r), that do not produce
replication-conpetent endogenous retrovirus particles, capable of
proliferating over a long period of tine, in a basal nmediumin the
absence of exogenous growth factors, feeder layer and aninmal serum

25 The nodi fi GeidRN (fahngoﬂedng%&wn% mb ugpy a1 %ﬂlel& bdrafs HaBE bREPLSESTed by

of establishnent EBXC) cell lines, so as to obtalin progressive or
total wi thdrakegedog tga’raimﬁot fcemalorosmpb@@rah\VaEl@rdvanmquemy:e@e cafl styein) and

made simultan IS ve rat el The sequence of the
weani ng of thggeg%flf) ‘c:udroenlé)(’E B%lﬁgexn ‘ﬁﬁgserrel e a¥t1des’ ﬁa%r | ayer /

serum/ growth factoLme O&IaymefsteedmkehayEastLagsi@/UEDmafﬁstécks(ﬁLum strain).

serum/ growh facto f eeder serym/ feeder la

factors; 10 gr owt TR, Brg dnsng LG ihip@ando nplgABfain apy  SioReToR BRI
/ feeder |ayer! SerUﬁblreldﬂe@omQDﬁﬁﬂldﬂﬁ%@FMt19@5@0@@%?5\%%@01 USA
the weaning is growmh factors / feeder |layer / serum According to

a preferred enbodi mefd:304hdl0%i an enbryonic stemcells accord| ng to
step a) of the inventi
i 2 fit V\eﬁlg%ﬁo?%ﬁgkefn oﬁ’@hﬁl‘f s @Ar’[gor R ng ‘o

oviposition, that is to say e egg Is
Sellier et al. (20606 Lides Dbplhd AR 0l from Resityt M&xoﬁaIQdQ%Re;chemhpa’qgmdmﬁque

correspon to the fgllown Ii:j,evel 0 nt.stages .according to

Eyal -G | ag 's cl assi oéjéatn?e‘% @fﬂau%n%%ﬁms%gﬁ s f i cati on:

EYAL- G LADI antek@ud;Abklls1 9ébved 1 Groi Feantbidh edy age produpel Mplitat®n-competent
streack fonnat(lé‘gO Sa conzpl enzentaty nornmal table and a new | ook at

the first sta§sstousry-rérarigiiveArcariing o prefcied-cobogigirat, dhe bird is an ev-0
Mor phol ogy” D@Mme@lcodhlclég é@%ﬂlus?’@@lus M3 pQYeY c?yf’t%tzczﬁ)t qQ@fcMHy se@&'te’&eﬁnong

fow : stage VIEILL-O 1. st a? Peki n st age

me 22 DE and PEIll. Usually, ev-0 chlckens Stlll contam EAV proviral
15  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.
According to a third embodiment, the bird of the invention are selected among the birds
20  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 retro-
particles. A man skilled in the art is able to determine whether ALV-E and/or EAV
infectious and/or non-infectious retroparticles are produced from a bird cells (Johnson
and Heneine, 2001; Weissmahr et al., 1996). Preferably the bird is selected in the group
25  comprising specific pathogen free (SPF) chicken, preferably from Valo strain. Example

of chicken EBx® cell lines of the invention is EBvi3 cell line.
In the instant invention, by the term “endogenous retroviral particle” or “endogenous
retrovirus particle”, terms that could be uscd indistinctively, it is mecant a rctroviral
particle or retrovirus encoded by and/or expressed from ALV-E or EAV proviral
30  sequences present in some avian ccll genomes. In the birds, ALV-E proviral sequences
are known to be present in the genome of domestic chicken (except Line-0 chicken), red

jungle fowl and Ringneck Pheasant. In the birds, EAV proviral sequences are known to



Chi cken: Stage X Japanese Quail: stage XI Goose: stage XI. 20
Preferably, the duck enbryonic stem (ES) cells of step a) is obtained
by di ssoci MOMep/Eat3tyo(s) at around stage VIII (ovi posiRCHEN200056285
Eyal-Gladi's classification, nore preferably at around stage VII for
Muscovy duck and at around passage VIII far Pekin duck. Preferably,

t he chi cken enbryonic stem (ES) cells, preferably fromev-0 chicken
strain, of step a) is obtained by dissociating enbryo(s) at around
stage X (ovipgsition). 25 of Eyal -G l.adi's .classification. . .
At ornat | vel o R eketilin 8 edi YR GRuabdhaed ePrlSE cbiskil 1R sy wp ipee
the invention fewk el pagledioi,opicennge Hef orelomebd psigld awl Fldealled)(see
limtations encountered before Lposition is the fact that the egg

has to be sur GieHfs ¢ detRled YiF -:r%‘ﬁé‘?l‘ko"éﬁé)-t hat the anmount of ES

cell's per embiyoeplidaBs chd Edeant is MRLAOME! At en\fl@ééﬁoﬁ_@"ré%vﬁﬁﬁgﬁ%cl@é are
avi an enbryo devel opnent, cells are not well 3071 ndividualized

rendering di f finfeeijops.ithatys torsgy chat suphaegdvimbpativules arpablg o §iedt hedita yeplicate
the Art will f.] .the tinmeframe prior egg |aying that
allows to col Plg%‘tﬁma%llgﬁfégdg}e%ﬁ@b Alternatively, the avian enbryonic
stem cel | s acdbe grovgsst of stabpistm)enobf tdreinuowsedipioahavidil caliblimdsenandd EBt®dof
from avi an errri%ﬁ[ey.o after oviposition up to hatching. However, avian
enbryoni ¢ st eMSCBYFEORLPTPPY E)éY‘b%tgﬁsvel y enter into differentiation to
generate different ppkaekidd, SRS and HSaRSGH 6f erhbrydrfic Besf(BR) edlistfym birds that
collect avian ES not to long after the lay. A man skilled in the Art
will be aBPe to defld Aet eonieit porpplets prdegepeis mRYral s5ausaces e Bagmehdhorest,

col | ect avian enbr i cnLet i
are characterized %‘&Eﬁé’@‘ g%o%n%%gﬁe?ﬁ ﬁ{hﬁﬁg %@%@P‘gg‘g Oégléyv\gerﬁ& ﬁ‘g?af %hll?t%les’
hours in cul ture amogo@ecifigallydinVtaodioe ABYUR@rdrabseghensesor 4 fregraent itheeadf,
cell culture condit] f i .cel h I sive

weani ng i n grow fa@:’t%?@]& f tggczgﬂetrﬁ&l Igg%ﬁﬁaéﬁgtaing[l}%%% Eétvov}‘st %I&ilggg%grp%r}{Mh
and sel ect cells that imgirgsesdenofras feedér ldyer desdisupplemeiteditwirte adfmdESserum;

cells (stapility of karyot , Iindefinite proliferation, expression

of ES mar Egrs) but O7tg iﬁ%f’dﬁﬁ%ﬁga R W s F‘P‘BPF&FFya‘B‘I“VES» such as
characteristics |ikgiithaWt Bmind-2UBPeAs| OflutRide® high wfuk d?ﬁﬁbﬁtb,eSbeta-
in serumfree medium Tel onerase constitutes one of the nops

i mport ant ES nar kemsieappehanglipeteig fydelyrale efmenmaimal srigbu(iegicasiplptgs plant
expr essi on over th@,ﬁ&?&a@a’sﬂ ages, EBx(r) cell 15are continuous (i.e
imortal) but in additifon aré genetically stable (i.e diploid). The
present invention krmsiadeby mogifpinedw chtureotadainnsanag to obtiainrautotas withgilawiicb {

avi an cel Lyl i nes derj from.E I1s._(n EBXx cell lines.or
(1) cetls) | whers Holm GATy Ein o BTSSR Ry ald Bies, ana
replicati on conpet finhcrestdagiag adisereme tof Qwdipeadiorpavidn allldlines, Saund (HBX®g Skat do

conprising the followi ng steps of: 20a) isolating bird enbryo(s),
b er abls 1 1om quiR TEOIeE G Ak Dol FRIGHBT o ey o RRIAES, Aipegle of

devel oprment al st agﬁoﬁﬁm@ﬁ%%@& hneMp perRunt tFhAGR aVasAf méaadh Gh ltRAhbsence of
classification (EYAL-G LAD 's classification: EYAL-G LADI and KOCHAN,

1976, " From cl eavegecnays grovid faoipss, Seederdayer pad mritmpbisrum.q
conpl enenbat y TROLIR LA 61 et WhedRRK oRlsteb NS df the prodeBIES eQlblshGent

EBx® cell lines, so as to obtain progressive or total withdrawal of growth factors, serum
and feeder layer, can be made simultaneously, successively or separately. The sequence
of the weaning of the culture medium may be chosen among:
- feeder layer / serum / growth factors;
30 - feeder layer / growth factors / scrum;
- serum/ growth factors / feeder layer;

- serum/ feeder layer / growth factors;



25 devel opnment in the chick ". "General Morphol ogy" Dev. Biol.,
49: 321-337) and before hatching, preferably around oviposition.
Pr ef er abl yWO2#/i4ééme of said bird does not contain entfoxfeRgepi5628s
proviral sequences susceptible to produce replication conpetent
endogenous retroviral particles; b) suspenging avian enbryonic stem
(ES) cells obtained by dissociating 30enbryo(s) of step a) in a basal
cul ture nedi um suppl enmented with: - Insulin Gowh factor 1 (I1G--1)
and G liary Neurotrophic fact i rum and 12 -
optionally, gr ow h factors se Iré)gvtgecgmas {ger&ﬂ/%derslg i sing
interleukin 6 (1L-6), interd egiowth ﬁicfoﬁcéfﬁedkfr lz()Jetf@R)m Stem cel |
Factor (SCF) and Fi.brobl st G owh Factor .(FGF);. . C
seeding the sipERETEH Bt hogiso theseghtnse HEé‘ei%}aE%bS @ywwaatm)a@feerdeb%ayer
feeder 5cells;/gadmfurther culturing the ES cells for at |east one
passage; d) optionally wwthdrawing all the growh factors sel ected
from the gPoupcedrpEite amgeleredembodingat, thioryiarreybrypwigstemeccts peogrding to step
medi um over 1R.:R2%
and further ol Poer peeppay BERouRATEAGRRyoh ik | R Ba0035 88 Fhen
Preferably, tie egg isdmalvviAngordi’ngathSeﬂltee egrathfZOI)6 ﬂOAfpabtRnnH R&l ,el:i EH)-228),
fromthe grou sing_ | L- romthe cultyre, . ..,
redi um © s per PEPRRILFOrrent 1ok 57 BiMine Tivg opment 8% Gt b hfkoiars
wi t hdr awi ng ofclabdlﬁcﬁtlolh I(E$BL-@CA DIFSHladsHicattid: R0 GILABT end K QEHIAY €976,
10 to 15; \%thdravm ng | G--1 and %F fromthe culture nedi um and
further edftuf iy PRIVaSA ‘GRS e eGCR JgFaon b SISty SIataal table and a
tPL eferably, th@w%&wz st & 9of int W@ve%p?%@emg?fl?’t%tc?ﬂgﬁﬁzg}?ﬁ%a?gﬁrb%gy
e group conprisin from ultu
performed si et’aﬁiégﬂgﬁﬁ 36@er one passage Usual |y, the withdraw ng
of 1G--1 and CNTF is perforneg, age N 15 to N 25.
Al ternatively, the withdraw ng %’%‘?M a%%§ F is perforned by
progressi ve decreasi ng over s@viecafowpasgagds—(Vdll | east 2 passages ﬁnd
20approxi mately up to 15 passa ressively decreasing the
concentra??on of feeder cells ‘?q%’%ﬁt@g L[p{ﬁg medium so as to obtain a
total w thdrawal of feeder_laly@[n@fck,egtag&emelral passages, and further
culturing the cells; Etl onal I% progressively decreasing
the concentration of additr ve@hl f¥¢ni H@eoZcul ture medium so as to
obtain a total wthdrawal of pdgi.td yealafhekiat | east one passage;

and,
- Goose: stage XI.

20 Preferably, the duck embryonic stem (ES) cells of step a) is obtained by dissociating
embryo(s) at around stage VIII (oviposition) of Eyal-Giladi’s classification, more
preferably at around stage VII for Muscovy duck and at around passage VIII for Pekin
duck. Preferably, the chicken embryonic stem (ES) cells, preferably from ev-0 chicken
strain, of step a) is obtained by dissociating embryo(s) at around stage X (oviposition)

25  of Eyal-Giladi’s classification. Alternatively, the avian embryonic stem cells according
to step a) of the invention are collected from embryo before oviposition. The main
limitations encountered before oviposition is the fact that the egg has to be surgically
removed from hens and that the amount of ES cells per embryo is less important.
Moreover at very early stages of avian embryo development, ES cells are not well

30  individualized rendering difficult ir vitro culture of ES cells. A man skilled in the Art
will be able to define the timeframe prior egg laying that allows to collect avian ES

cells. Alternatively, the avian embryonic stem cells according to step a) of the invention



h) optionally, progressively decreasing the concentration of ani nal
serumin the culture mediumso as to obtain a total w thdrawal of
ani mal serW®249&R12dever al passages; and, 30i) obt ai ni NRCTHERIEFSEI6285
avian cell lines, named EBxO, derived fromES cells capabl e of
proliferating in a basal nediumin the absence of growh factors,
feeder |l ayer optionally w thout animl serum and additives, and
wherein said 13 continuous diploid avian cell lines preferably do

not produce re Ilcat et ent endoggnous_retraovirys, particles; .
) opt i onal Iy TP ST 281 R Ya A, SR dn e eaRstRE HopFissevian
t o suspensi on egilkfoufoe s&mndctenls owal lﬁkgre@mewr@tdrylrfwralmfenﬁaﬂwl @i g@lera’[e
sai d avian EBxQ. .cel]s, for exanple by t dilution, In a preferr

embodi ment , t ETEREdtssYesehere e’rIHSd)cr grredtocollegfaviea ES)FOtdBtI%H%PF?@ the

continuous di py0iadmay s@led &l the W@ b WIBE, B tho nﬂ@mﬁ{@m&reggn@mgaﬂat
enbryonic stemcells (ES), wherein said avian cell |ines

produce repl i eHevoi-cobegieviemembyenigstyencslls retrovirus particles, and

said process Q;;%refvﬁlln% torib%écsgtgrﬁ%eﬁsf are cﬂ?}raﬁr(?éeatbk%%& rc'i(glub%gg t1¥r? (C pgltses

a devel oprrent Stage ar oV
bird does not bemtam#&toemmnmlnpeeuﬂ%éil sequences susceptible to

produce repli | C et t epndogeno retr vi aI articles:; .
suspendi ng avs’g‘hh ﬂf?r@enﬁ Q)(Yearﬁif‘ﬁ% Elﬁgifgfged %?d’HP%Ss%tiarvéaf”ib%% cells
15enbryo(s) ofolptkeR t3)thé ?ro@re@ﬁﬁ@{veﬁﬂﬁé mrg&omtu:m &W'l@%‘ﬁﬁlﬁ@&rmthloﬂ to

| east: - | nsul | n Gowh factor |.G--1) and G l)1ary Neurotro&hl [
factor (CMNIF) adaphand selgeherilsthat medrainmostef th%d%aél?lap"eaﬁtsvpﬁﬁs selfsppbility of

karyotype, indefinite proliferation, expression of ES markers) but in addition display
industrial-friendly characteristics like growth in suspension up to high cell densities in
serum-free medium. Telomerase constitutes one of the most important ES markers. Due
to the sustained and maintained telomerase expression over the cell passages, EBx® cell
15  are continuous (i.e immortal) but in addition are genetically stable (i.e diploid).
The present invention provides a process for obtaining continuous diploid avian cell
lines derived from ES cells (named EBx® cell lines or EBx® cells), wherein said avian
cell lines do not produce replication competent endogenous retroviral particles, said
process comprising the following steps of:
20 a) isolating bird embryo(s), preferably from duck or from chicken, preferably
ev-0 chicken, at a developmental stage comprises from around stage VI of Eyal-
Giladi’s classification (EYAL-GILADI’s classification: EYAL-GILADI and
KOCHAN, 1976, «From cleavage to primitive streack formation: a
complementary normal table and a new look at the first stages of the
25 development in the chick ». “General Morphology” Dev. Biol,, 49:321-337) and
before hatching, preferably around oviposition. Preferably, the genome of said
bird does not contain endogenous proviral sequences susceptible to produce
replication competent endogenous retroviral particles;
b) suspending avian embryonic stem (ES) cells obtained by dissociating
30 embryo(s) of step a) in a basal culturc medium supplemented with:
- Insulin Growth factor 1 (IGF-1) and Ciliary Neurotrophic factor (CNTF);

- animal serum; and -



c) seeding the suspension of ES cells obtained in step b) on a | ayer

of feeder cells and further culturing the ES cells for at |east one
passage; 20@)200/Hhdawi ng | G--1 and CNTF from t he cul t uPET/RRAISNFF28aNd
further culturing the cells for at |east one passage; f)

progressively decreasing the concentratiogyof feeder cells in the
culture nediumso as to obtain a total w thdrawal of feeder |ayer

after several passages, and further culturing the cells; 25q)
progressively decreasing the concentratiqn of.said nmanmal i an serum..n
the cul ture fredi um so °RROTELY oGP Hsiar, selfcidh i e rghip ERmmrRsfoEukin 6
serum after several pAsHIBCSIAIH6 refhtR FHAGRY, DR EEFAMr (BEFRMEBY B last
cell lines derived fromES cells capable of proliferating in a basa

medi um i n the absencErorthdegat WGact ors, feeder |ayer 30and mammal ian
scrum and whereings abéédﬁlg%é Eﬂéﬁﬁéio‘ﬂ' A 1R WhRhed §h 'stellg 'b?%ﬁ Ay QF feeder
0 particles;” i)

produce replication-conpetent e genous retrovirus
optional lys furt hereldapfirthgr audtveng tie ES/gelin fiEBk Bagtoht passages t o

or ot e suspenst Bh. CRsaTD LrERRrd of, Fe bt RS BhbSE e dpg s
avi an EBxO cell |i o@fprisigalinedili-6R s$ER IGF iffdnartet ddtires mpdiomt ovea i agge of

| ower attachnent characteristic than the initial supcﬁ rni} (i.e.. such .
as Utra Low att acPfter{ Pauspss fiom 1 5aemyng o pessagespeh §1 ehetBHRe & ayipn

EBx@cel | lines tOESUSHERST aPRaflnt WaaSO PiitiaBlys ihe WiRRIrAARE bEAI el growth
can be effected in _another preferred enbodi nentf before the ste of

progressi V8l y decr Bgornecledied Fomciateretn empisingating| LafR.sEEHFGR Tome the
culture nedium In ot her: R LEed, "sgﬂﬁll% S I
mediumin step b) ((:)@ﬁt%e plruoczgsg l{fc%r e81 0 aiﬁg%}yngb%o%t%i ﬁ%soa%g' %al?lgi (t:}]e
avian cell 1ines awgbdrdwimg af dL6hH.-HR .4&hFGFniv perfforomed af sofindriiabsage 10 to 15;
suppl enented with ar h fac sel é\EJ[dFi t roup conprising
htoreuki n 6 (11 8) ity rBulS SaE TRt ot (Fe RRUG, RTRE Ed St
Factor (SCF) and Filitueibg @ftav@an®g sellkastad leadtfdak passaged Pidi@alsdql tHe Pith&S&ing
further Cﬁrrpri ses a_step d% of : d) optionally _vv,ithérawi n%al I
the growt K f act or sO'5'8F EPdl crenidsrisddranbie sigonprirgRAgrl ang CNTE from
1L-6R, SCF, FGF fra@chitge Gatdiui 8 peReiied snditdidb e ovaWnk Yaisage. thealESthe
cells for at |east one p_assagle. ]
withdrawing of IGF-1 and CNTF is performed at around passage N° 15 to N°
25. Alternatively, the withdrawing of IGF-1 and CNTF is performed by
progressive decreasing over several passages (at least 2 passages and
20 approximately up to 15 passages);
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,
and further culturing the cells;
g) optionally, progressively decreasing the concentration of additives in the
25 culture medium so as to obtain a total withdrawal of additives after at least one
passage; and,
h) 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,
30 i) obtaining adherent avian cell lines, named EBx®, derived from ES cells

capable of proliferating in a basal medium in the absence of growth factors,

feeder layer optionally without animal serum and additives, and wherein said



In a nore preferred enbodi nent, when step d) is carried out, the step
e)of withdrawing I GF-1 and CNTF fromthe culture nmedium is effected
after the WO908H2B3% wi t hdrawi ng all the grow h fact or SPEEEROSEI6IE om
the group conprising IL-6, IL-6R, SCF, FGF from 20 the culture

medi um According to the invention, "basalzculture nmediunf neant a
culture nmediumwi th a classical nedia fornmul ation that allows, by
itself, at least cells survival, and even better, cell growth.

Exanpl es of basal ila ar basal e di M (m ni rum .
Eagl e Mediuny, rredu?fﬁ% npgy %ﬁ%%v k?‘é’g m%%&bﬁ%bg%&@%aiﬁ jcation-
GMEM 25 (d asgow neethpdiad eﬁa@l«eﬁamt&ﬂs pm& HanF12 Ham F12 and

Ham F10, |scove's Mbdified Dul becco's medi um s 5A ne

RPM 1640, GTM3. BRsaPrtifallynfistispradape; ﬁ@?g%‘?@nkeﬂ"i@ @ﬁa@ cell' tines to
exanples: CaCl2, Kglg, erNﬁEjoultN%'é%nodﬁaHZPO‘l MySO4, ...),

am no- aci ds, V|tamns( hiam ne, riboflavin, folic acid, D-Ca o
pant hot hendt e, .. .¥) afitionali furthes spenhening saidiatiam EBgRucshs.cfor example by limit
bet a- ner capt o- et ha&% 30 sodium pyruvatc. Preferably basal nmediumis

a synthetic nedium tirﬁmaddl tion, basal nmedium of the invention may be

conpl enent ed \lntahpxafichedwm&n@dmmlnectheqbrésmttiheenftiohIrelafteegogar propess fad obtaining
0.1t05n1\/ILqutam refer&ﬂ%ersbet E@’@v% L- d.utam ne;. -

0.05 to 2 mM SEYMYRSLIRE ‘tl an aAsF rigeq iy ViR copfgporic stem
sodi um pyruvatglls (Bs)l wReréinSsHo NBRare $SIE Nirica | d@rﬂdﬂopreﬁdldés repAER{oflcdRpYtent

around 1 % non- essentl al 5am no-acids; - 0.05 to
bet a- mer cdPt o B4qeEPRYS retvELE PHBFIGS, &F%MP@C%SCWW%%E@W%

-ethanol ;  prot eln)PYQE;fa%() R LhoRoRy AR Ao Abdill fidle hldBnd oviposition,

establ i shnent of duck EBx of “the |nve I on, & asal um
is 10 preferably cohpeothngadmaiofkaigbud dogs dmydmbmyzmogelmus porviralsequdnces

origin. Protein hyﬂ{sE’%Y %ttgﬁro%%cyr% lc%maﬁ‘?é algettér? el?dotgeﬁaouﬁ ?ét%c §1 aHiR)

the group consisting PERe.
hydr ol yzates, suc hb)aSSLSpmdmgdaﬂhty Z@ilﬁﬁomcorstem I’(‘ES} Ld:ékk; tobarredf by nhﬁomatmg

pref erred enbiod ent MG PLOL S, DS SluzaLen of nors nl el orl g

di gest of soy pept opgulin Growth factor 1 (IGF-1) and Ciliary Neurotrophic factor (CNTF); and
- mammalian serum such as foetal bovine serum;
c) seeding the suspension of ES celis obtained in step b) on a layer of feeder
cells and further culturing the ES cells for at least one passage;

20 e) withdrawing IGF-1 and CNTF from the culture medium, and further
culturing the 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,
and further culturing the cells;

25 g) progressively decreasing the concentration of said mammalian serum in the
culture medium so as to obtain a total withdrawal of mammalian serum after
several passages and:

h) obtaining adherent avian EBx® cell lines derived from ES cells capable of
proliferating in a basal medium in the absence of growth factors, feeder layer

30 and mammalian scrum, and wherein said continuous diploid avian cell lines do
not produce replication-competent endogenous retrovirus particles;

i) optionally, further adapting adherent avian EBx® cell lines to suspension



15 or yeast extract. The hydrol ysate can be obtained froma plurality
of soy peptone or yeast extract preparations, respectively, which can
be further wé209§taiei2¢al | y di gested (for exanpl e, by papaPCil/EPxaori)s6ass
formed by autolysis, thernolysis and/or plasnolysis. Hydrol ysates

al so may be obtained comercially, such ag4Yeastol ate, Hy-Soy,

Hy- Yeast 412 and Hi - Yeast 444, from sources such as JRH Bi oSci ences
(Lenaxa, KA), 20 Quest International (Norwich, NY.), OganoTechnie
S.A. (France) or Deuli_@che fewerl%e H %Germanyé. Sour ces of yeast
extracts also are GPSEF SERYUPHS MESTEYYY 51 Bromeing dhs gEawiy AssTUSpeppiog prgre
and soy hydr ol ysat ggfahisl bh@ndbsiah afadhbn WA B0 el [IN8 obtained in step h)
hydrol ysates used in nedia of the rnvention are preferably purified
froma crude fract ib#othse syped havipa favrar egachpieahcharmgiedstiqihan the initiglisupport
efficient cultivatiQngdls it Eg‘ggﬁgcﬁmextsgbiégg nated during this
purification, thereby Inproving the consis ng'y of the hydrol ysate.
Purificatién can bétepyjyudtt adaptihg rashéront aviasdiBri exll cicenat igpeaghy culture
(for exanple, wth _Sephadex, &5 or, Sephadex ar _equi val ent .
materials), ion-exé& néiﬁboél SoRPh TS %‘ﬁh‘fﬁ“ 5t ?f%%fiy}néﬂ&ﬁ%?%%%% ffjpbodiment
si ze excl usi on chr befaieohe afep)e) @f ptopesseivele dieplaasgs the koarairagnagammalian
Preferably, purificatiqgn is perforped by ultrafiltration utilizing

30 a 10t ha cut - of f S¥FPPiRthe s Msditesses are known in the fiel d.

Usi ng these maf hedfor ptdraedd QModfRdht ARe BRLEGIER Mbigh i€ 98 8) atsno htgeymeéss for

yeast hydrol ysate of defined nol ecul ar weight. Preferably, ) o
aver age mdf ec @baminge repiyouss diploéd awign el Nnsa sccdiding dp ytbeatpeesertr imventipn, is
preferably be - r Y , :

FWRRP s %en?e%%lﬂpg gﬁ)&?l&?dt%lo&%&gct%f El?nﬁqggg(% tcbﬁ'%ggig% )llr%%rtlegkm

hydrol yzate is present in the ce ure mnedi

50X (around 260IME), intbtiaikmed réceptorflbrii) eSttmanei | JREto B(STFJlakCHBofl & {Growth
58902) is present i} he ,cel | . cul ture medi um at fi,nal concentration
conpri ses bet %%(g%r (tg?}o naHdg?elsﬁldtp(fceﬁ(?urg‘?l'e?oé‘?pé‘ﬁ?v %?po@r?g' 0.5X to 5
around 1X into thedcubgtishelyredihdrawiGo gl hper @bydaretdiselabsd fen askdegbup
to the ceI% cul ture nmedium go(y%%grolﬁlzaée 50X obtai ned for exanple
from JRI | 1Bl 0sCl ENESEPTISIREF 1589 MCE: sFEH dEem athe acultupgamedium  and ” further
concentration conpgiigfifg MRIBERNs &rabRdst Ond Jaskfxe2X, preferably around
X into the culture medium Alternatively a mXxture of soy

hydrol yzat e aft2 jessprefayigd smpedimsniyaich slep diiscdatrisd ok theeitép Qof withdrawing
o q . . B . _
basal  medi um ot ard EACTE ot UM P HERI, LATRANG 58 s BY B Elehfeving

with 2 M L- ghkllittergronvthifacivsseldetadnfipyr the ateap chmpisiop Ile$sHRER a8CF, FGF from
am no- aci ?@ 9 106 nr1é/| b%t a- mer capt o- et hanol, and optionally with I X
yeast hyd I ’faﬂlgl.l % W'"corrpl ete culture nediunf, it is neant a

basal cul t ur e Avestiing t6 o ireaRtivng dbahl Afure plceiigrahtant @ ARER! medium with a
synt hetic nedi um upg),l mented with at | east one g%r owt h factor and
@@&ﬁf)ms i3 3

ani mal serum € orgwiasion it alipws, Py itsdfiiehilepit selifeipvivalctnd;eyenptter,

03/076601, WO.4 rQ%ﬁQamﬁEs gﬁ;isal%dia%e Bl aéa@%l%lyﬁeiiﬁphdﬁ@(mfﬂﬁnum
6, 656,479, US 5,830,510 and i1n Pain et at (1996 vel opment

122: 2339- 2348FaglaMediuma medivn 19 DMEM: Gbesce’s cuddificdeEsgiaiMediumiy GMEM

condition I - B di & LU of

exanpl e, %&@%% ti %@ﬁ%%aélei ?&Sre ar%g ac%lgr i%grﬂtlaon@%ﬁ\aynd Ham-F10,

art - recogni zebictethMogifeed, Diltiedso asmetisn; MaeGo Wy SBmicbiua) RPNGOp@I0, GTMS3.
1987, Dev. Bio0l 121:1- 9). BRL I i | abl T

gccessi onvnunhgﬁal éﬁﬁl-ufhﬁ% rtﬁ?ﬁ&?%é%&%??@%ﬁ?%‘hﬁ S:béaééwﬁﬁ%{’eﬁaﬂcoh

Wi t h exogenouNaBsr@y MJSL ON)S amitth- s BtariiE YiRiasing 28960 b elicDRIOW-Ca

The term"growth factors" as used herein neant growth factor
necessary for P¥¥OIHRG] val 2Bt Pthoke comBARCAiSofuch S elHenses betermearegptodethanol,
avi an ES g¢@l | g diuftn WLEHE DréfrfrRasa r i um. st i's possible
to schemati caﬁjl y dpgljtui ng'uirshra?\kgﬁganﬁcﬁﬁ%iggﬁyg@gﬁqulg%t ors: the
In addition, basal medium of the invention may be complemented with additives

selected in the following group:



inhibitory factor (LIF), interleukin 11, interleukin 6, interleukin 6
receptor, G liary Neurotrophic factor (CNTF), oncostatin and

car di ot r opWOR0pf#@124 si il ar node of action 17 w th t hRCV/EBRAH/AS6SHt
at the level of the receptor of a specific chain and the conbination
of the latter with the gpl30 protein in nmpmnoneric or sonetines
hetero-dineric form The trophic factors are mainly Stem cell Factor
(SCF), Insulin Gowmh factor 1 (1G--1) and Fi brobl ast G ow h Factor

f bl b
ot et D et ore” ol oot Bl fRe bref T bt LA 1 g

cul ture nedi um preb@sablymbiasatuns ppiubat, gefeRblyBwand. ahﬂ\hemtmmrt@dium
cyt oki ne whose action is through a receptor which is associated with
the gpl30 protein BHYYEF at |east one trophic factors. Preferably,

the conplete cul tutg npd sim, %Gﬁ%s@ht'ﬂﬂ ahf?n&{t@ds' Pi‘é@é?&l&l?r&r&ﬁﬁﬁr bSfsh-ckential
basal nedi um and at |east one growth factor sefected in the group
consi sti ngJof Leukélilﬁna qchiﬁ; bitory factor (LIF), oncostatin,

cardi otrophin, Insuld fact ] b0 r [
factor (CNTF), I nter eukl n Iﬁe?%ﬁerﬁ%ﬁé)e%n&& leaﬂjg;cérﬁ)twgg ? {Q@g) ?eta'
Stem cel | Factor (®Efepptokattianohl ast G owm h Factor (FGF), interleukin

11 (1L-11). Accordi ngd to %flr W'preferr d enbodi nent, the conplete
culture nediumis 1B Beéfbl?%f OIS ?J I BHERE®d with ani mal serum and

with at | east FbSthel eqililiskbdt. ofA\GCR BBRO® &dlls SofSe Onceniof Bkl Bdal medium is
enbodi ment, the conplete culture mediumis basal nedi um suppl enent ed

with ani maP s@Fﬁ‘tﬁ?fﬁl?alﬁdCOé’EP fraended |with protemhydrelyzage phgnqnrangmal agigigr dirpigin
toa third pr s} e

medi um suppl eﬁ%ﬁ?re}% Smﬁgﬁqghﬁﬁngﬁals(ggﬁnm%%a%@q g[g{snt ‘tHe(fEEEH %ﬂ\lbllhtﬁlglb%égéna
| L- 6R, SCF, 2ypiore, wagioriiong. u)t&nhhmrhlwatmdl AR IS0Y hwrelxzmlcetzemlxmre
cul ture nediu a. C i r

factors (i.e @?E‘%éslé’e%%;&'@&&g%&%%e S %{;Hy(eagog%)}%)or}g}? -a%%iﬁ origin is
optional | y supglsehehslgzhiariTthe tarin hgdsily-ane irkadge mo tgyghtndizeftadtoy peptone
selectedl t he up _conpri.s | L-6,.1L-6R,

FoF, IL-110 TREYEOhEUREF athe dB’?YS@%%PHJef%Pé%%E?‘@ﬂ Rluriyref S%LP@Jtone or

| L-6R, SCF, Féast bktrabd prepatafiéns? PeshasiablyMRalicindaarbd ﬂmmeelﬁzgﬂﬁh&al@rmgested
culture nmediumis conprised between about 0.01 to 10 n

preferably, offer F’éﬁn@%dwmapalamnﬁ/@r éorawéfbé(ra&mlxﬁlwzfﬂmogmﬁgp#pr pespaolysis.
cul ture nmedi upygfhe aﬁMerﬂéj QP IBBYned! Sk QERIY, S&ich aﬁf’j&ktbla Hy-Soy, Hy-
antibiotics, such as for exanp gent anmyci n, peniCi Pri

st rept onyci n, Ytﬁ@ﬁtﬁdé\ﬂ@dtﬂlbﬁémte#fiﬂalfrm)mlamsrmmh @m IRHnBlOSpmmesiLnaiya bigA),
added to e u N e y | |

cul ture. By SR oREARORT RO, RY 0Y RRARERARRT AT GrES f° Devische
ng/ M, penici HlefelWeﬂm Gnﬂ)Hneﬂ}ermm:)eernabs of ye:ist ERfadtd also aéﬁd disclosed in WO

streptonmycin f| concentrati on of 1 e adde

The bul tore ab . oS FHe¥ et ot hwﬁ‘eslysai Yahcorey GRdlesgd in

i's added to tHReOEUAI000 STHEERY VT, kS iuseH inhﬁedl%eth%tlﬁ%n@ﬁ af?!ﬁ@ﬁ?a%hpf:unﬁed

est abl i shnment of conti nuous diploid avian cell 1ines of

i nventi on. DuﬁPWga ¢rpde frachendgcayse Bapugibies whivh ﬁ@uléint%rﬁrawﬂéﬁﬁ?w Fltivation

stem cel | § Li I 3

f eeder ceI fa ?%fb%trﬂgr%?rgﬁﬁte& m%mggelrs i)ggf%stﬁgr%%ﬁg rﬁé} Oé‘mé e cronglgtency of
the hydrolysate. Purification can be by ultrafiltration or Sephadex chromatography (for

example, with Sephadex G25 or Sephadex G10 or equivalent materials), ion-exchange
chromatography, affinity chromatography, size exclusion chromatography or "reversed-
phase" chromatography. Preferably, purification is performed by ultrafiltration utilizing
30 a 10kDa cut-off filter. These processes are known in the field. Using these methods,
fractions can be selected which contain soy or yeast hydrolysate of defined molecular

weight. Preferably, the average molecular weights of the soy and yeast hydrolysates are



5 cells or cell lines cultured for the purpose of culturing avian ES
cells. Alternatively, the feeder cells can be substituted with
extra- cel | WO220081212tx pl us bound growth factors. FeederPGRERA008/0apA8H
thereafter refers to either feeder cells or extra-cellular matrix. A
feeder matrix as used herein is constructeg in accordance with
procedures known in the art. As noted above, it is preferred that the
feeder matrix be preconditioned. By the term 10 "preconditioned” it

is nmeant that t eeder matri x.hLS red i h resence of nedia
for o pert od areteiehE HTesh Bbhic2ah St At iy HeleBEnp vORT RefnRbady bben
fromthe bl astipdiy Reldicakurk emédilinz 8GaaVinyaifo 1¢86S SOR @ediinaciooWsDHhobthided for
feeder matrix, e q atine sufficient to initiate and establi sh

producti on of ,ex?rgli’ e @9&?%}3195%}?@5%@%%9% isgirgsept indhe ‘Eﬁngcuwfetwium at

feeder matrix; gy ééricyntﬁltifnf? %Ql‘%griﬁ@%éti%eﬁ 2roRh® 6 ARk LIXOREerBily Gl 0l $30t0

the feeder matrix l;l%bitsel for one to two days prior to the

deposi ti ngSof awand slXokitgithraculing: medivm: Hoybivdulymter maylialse toeadded it i cell
avian €ggs In : 1 X e
pref orably cosphis b il e BebERESXCRpict afilr B BpLb fecces

preferred, butfRefis9as\00M)s etdedsit 8 fark calcsmrasion tatnpdscs Abs@emardued OH to

present inventi,on s, been desgribed with respect to the use of nouse
DelT Teedor - nalks FeaaabR,tputd Ly i fhe, SOt BEE PG AU dogrule of oy
conprising 2@y@elyzstch®@ye-et efolyiild ey SPaRk@t the cdll culidtd medii @ described

mammal i an _specl es g)e. 8 un%ul ate, bovine, porcine species); or avian
speci es (&9g. MHPPOMHBYAO8&hi cken, turkey, duck, goose, quail,

pheasant) may alsQindeoUsfidferkh b@&@&ﬁhﬁiunﬁrw?% fﬁ%&&ionfmﬁ?ﬁ?@ﬁ% F1P1hat arc
the invention may be transfected with expression vector(s) allowng
for exanpl e tkhemplomsnted writhy@ raddp Ledethwim, of mid cwtliunf aymwats, &6 Mmaasessential
avian SCF in C S. u this " f. er.; rod he f.act i

a form which ?%;8806?%&]45,[ eo'lﬁdfd (%\/rI g%t ac 1%@’%%@@2 %Pgsﬁégof%h rgﬁtg o1 t}ﬁegs’t
cells. Thus, thhdrotmhteuri ng process of the present invention may
optional |l y_conpr, se tabli shing g nonol ayer. of feeder cells. Feeder
Cell's arelft 6V Eampls Sers epde Wi geatt b g Re tascompygmented or
exanpl e, the heegRferfi) bHadipyyldRetiRRmad, ﬁx%l&n@ﬁte(ﬂmt leaslioak igfdwth factor
(e.g. 4000 Rads of gamma radiatiaqn) or ma}/ e treated w t

h. 3
M tonycin C (@denimd sggerExedplef somplatecpitupmrdann scesaribed i Wt 0H&T6091,
oo T 09 e, /070! 58961 A0S b, 110 68T URY FR0P0. VB GRsbN, Us

sent with cells fromthe Anerican Type Culture Collecticn

10801 Uni ver sb#8y0.BbUeed &r Bain\Minds6486, Nevelapatn0d 222389-2338). eAltpmagvely, the
feeder cells vaj l.abl nder AT cession,.n er 0 »
Mono- | aye?é ngé;/l%%lgttei Jf)ur11t§1bel y ¢ lélglc i u%%'?cﬁtgonggolﬁ?dlgg’ %eg%eﬁ?’ ﬁ%Rnlé)? ,Ondmoned
preferably tomebont BOwWY ofrkhnplacBRLatwditiohed ptediacis gidparaalbaugbrdi@Oto%art-

confluency. Wile .configuration of the feeder cel]ls as ol r is
Che. pref ef  ecCORHFGUFURIbR PO Srescalrd B smitaye Hapreaeie gov. Bl 11
confi gur ati ongj SBROERRIAARHaBIO R VATAE NicddiBo® @ARBOTRIDRI4P! E8RM ioned
i nvention. Thus, for exanple, |ayers, nono-layers, clusters,

aggr egat es or M§fEY M3y dcsuaplemaRted idy eXasrRRYS BpWihckaters s pnimal gerum as
contenpl ayed ga figdd et hin the scope of the present invention and
are particularly contenplated to fall with the neaning of the term
"“matri x". TheTbatetrar ‘gromid fagiorayfas bl emie mehrggroveth Sandp reoessereg dorvhe survival

ani mal serum T ani_nal ser r.ef er abl ed i.s foetal aninal

serum Foet al a?fg&en%rog@} 8&191?6511 Cﬁg%lg?tfaé‘ﬁ{ a‘ﬂ?‘i&%\?\ﬁﬁqﬁsént 'Wgtmf:?r @s%ﬁ’tﬁsa culture

i nventi on hasmegiam. deis @ossitde torbdhBmhe&N$ Eistiguitihevdifignids dfagdwih hedisnte

serum it is contenpl tﬁd t hat ani mal, serum conprising serumfrom ., .

other ani mal %%P"ésa“?iet_. g TORHE Eacims. Hisr dokings peq wainly, Ryjelfiasevhase actjon is

may al so he ugpghghThEcEdRR wARACRNELALLRD Whn R {%F@(ﬁ?ﬂ%{gﬁﬂz rSThg}Eelcukcmia
9

culture nediumis conprises between 15 approxi ma
inhibitory factor (LIF), interleukin 11, interleukin 6, interleukin 6 receptor, Ciliary

Neurotrophic factor (CNTF), oncostatin and cardiotrophin have a similar mode of action



al kal i ne phosphat ase, SSEA-1, EMA-1, ENS1 nmarkers. - A doubling
time shorter than the doubling tinme of the avian ES cells of step a)

of the prowessmosfszizhe i nvention (48h to 72h at 39C), ofrcEREOSHB6285
hours or | ess 30(preferably 24 hours) at 37C. Said cells EBx(r)
preferably do not produce replication conﬁgtent endogenous retrovirus
particles. The avian EBxO cell lines of the invention are capabl e of
proliferating 20 indefinitely in a basal nmedium in particular in a
medi um such as SAFC Excel ! nedi a, GVEM DVEM HanF12 or McCoy, .
free of expgeﬁﬁﬁ'&fﬁarmlwqﬂaé&tg? Eﬁve%ﬁgﬁeﬁﬁ&?r&f % WETLF g nd g gepbinacion
l'ayer, optionglrlye GASPLERBRL @fbﬁ“pﬁ'(nei}{%'n%ﬁnégg'o_} YRS QMTERR Yi& R Form.
by persons skilled in the art. Exanples of additives are

non- essent i al Thediophie faptorg gre mainkyriters celé HagtomiSErd.Unsulie Grawth factor 1 (IGF-1)
anti biotics. . C T\ i kahl
feature to gr c?\r/iv(('F ?ﬁ@%ﬁsﬁ#ﬁ%ﬂaﬁt&g%%%@’ E)%f%rﬁgl?'hlﬁ\él%n%(?ﬁé%ﬁp eﬂi?ﬁ?@gin FGE
wi t h gl ut afi néhFAFe karyotype anal ysis of avian EBx(r) cells of the

i nvention sho t hat , EBX cell.s are dj.ploid and genetically stabl
over 't he generei SIS v ie BeaSneciorin g i Sotictocoissy; G pare
cell, preferabiedim, GhifeisBly abi (shnthedc Mediufk afkBxt(bdst 684 bokihd dNSIcartiOl is
with at | east one expression vector, conprising at |east one

expressi on cad¥evghet EFRIY vehielyis dtroriated vt the sRBqwarteia angpratdpashpp trophic
desoxy-ri bonug}&ig, @%ﬁbm co € Bifire %ﬁﬂl?ﬂ_ 2o ir{get%qm:)hﬂr@ﬁ{Eon comprises

protein or polypeptide of interést operably |inked to a pronoter
sequence dBpalbksal ofiedafm ewtli sigleest pmesgpwth ddctayasettciedoinethn drdup wondising of
cell. The exp i Qr conpri.ses.at .|l east,one ression
cassett o compriaeas RS ASEIR CHRINES SuflonoRER, nBUf ERRRERLEE
mar ker oper ab}H-1 ) k@itiatyo Naugptropiit efactseORITEY, tagdaks 6f (IRfd)editemd@kin 6

expression of said | ect apbl e ker in_t st cell._ Expr ion .
vectors cont air‘?‘?ePtﬁ’éaﬁré@ésg‘gﬂ/ce | €t ﬁt(%&)orlqﬁ’t‘ﬂ’gasf pé?l‘%'{l}rﬁaﬁ?o?&ﬁa@n&teﬂe“km
translation 2Q]@fL-af). Aeasdin®tfa GM pRGrAGHGRIAR O, thOERRSE culit RRARm is
whi ch are well known to and practiced by those skilled in the art can

be used t &> cohd® medivak prrplesicstrdywith arisiat spruan dnyith e lrsnic KaF-& rad fFNEF.
the proteins %@%rﬁﬁh%@%&e‘c&% gﬁi‘eirfe'at&ﬁ%ﬁhgﬁ%b@%bﬁpﬁ%ﬁﬂﬁr@%ﬂ%& {sbaRal

transcriptional and~"translational contro enents. ese et
i ncl ude in vi medivmepppisineated vititenimelhsenguesd asleattHEFH o GNIGHAL duasl, IL-6R.

and in vivo g ti comi nati.on.. Such techni s ar.e _describe

for exanple i %Qé)e{%lggtgk{ gl?lr at™ %5@9?@”0 et gire “cﬂmﬁi?‘%&}l WCL%BQC}P% Sr sal
Manual , Col d SpdivagsupplehentePrétbaninkl et @19, at Nad. IGFan CNTF, AUsUIIebR e$SCF,
at (1989, r t Protocols in Ml ecul ar Biology, John W|ey & Sons,
New Yor k, 2&’ v.i‘)%.%- AfFYGBE & @?ﬁ#@&@#ﬁ%ﬁﬁw%#ﬁr@m NG mEipgs s copbtoned
expressi on caggifid enciiidt c6RAPIIiAS gfowdl AU QL6 cRfiksled BFUBRE&r STO cells for
preferably DNA se?uence, encodi ng hcterol ogous protein(s) of interest

that are oper 85WPI¢)i #iidedptionalln serndmaentesnedh sngast ogaleogmpus apyah daefors
AL | east, selected in the group comprising: LIF, IGF-1,CNTF, IL-6, IL-6R, SCF, FGF, IL-11.
The concentration of growth factors IGF-1, CNTF, IL-6, IL-6R, SCF, FGF, IL-11 in the
25  basal medium or in the conditioned culture medium is comprised between about 0.01 to
10 ng/ml, preferably, 0.1 to 5 ng/ml, and more preferably about 1 ng/ml.
The culture medium of the invention may also comprise in addition antibiotics, such as
for example, gentamycin, penicillin and streptomycin, to prevent bacterial
contamination. Antibiotics may be added to the culture medium at the early passages of
30 ES cells culturc. For example, gentamycin at a final concentration of 10 ng/ml,
penicillin at a final concentration of 100 U/ml and streptomycin at a final concentration

of 100 pg/ml may be added to the culture medium . In a preferred embodiment, no



t he expression cassette conprises nucleic acid sequence, preferably
DNA sequence, 21 encodi ng heterol ogous protein(s) of interest that
are oper abWp 10p8ilkde24t 0 a pronoter sequence. "Pronoter" BGI/ER/ 01562881 N
refers to a nucleic acid sequence that regul ates expression of a
gene. The term "operably |inked" as used lhgrein refers to the
configuration of coding and control sequences, for exanple, within an
expression 5 vector, so as to achieve transcription and/or

expression of t codin guence. Thus ontrol sequences operab

" Pked to a cdungiSetuania t av sher anefivg: faume R T Seep wegiete of
of the codi ng cS@BAREE: ARENtiRGHS dplofDavidh MNIlGEs dfithSHOntioal What

devel opnent al t|n9650|nts, or in response to which signals, and the

like, a gene irisgsheroenss ofcsablishipens efudsncembryorip stemifelis pf i deveridor the
under the contpgl ,@fcy) ol AN Ry Mdf fA0R% cE@@%ﬁ%%é’felraﬁ | Pldger! &11§_aﬁegérlima1

when DNA pol ynerase w 'l bind e pronoter sequence and transcr
t he codi ngSsegealdnareellines ¢uiiedtthinthe parpokmeoft quitnsigadeh ERcdlst Abematielie the

protein. The controal, sequences.need .not .to he conti.gupus with t

Podi ng. sequendaoeh BuisoBg E0SBRINET B batieel®f PRLHT RN Sodhd @b facors
t her eof Thus, Feader exaniplvell therbaftey esferigtogitheafistiat etls @ dktrasltilarb@atrix. A
sequences can be present 15 between a pronoter sequence and the )
codi ng sequ_en(f"ecdﬁ'ﬁ'&atfll’iéis HFOSTER isconiBifes afpogffam i pwﬁ&rﬁgfn@am in the
"operably |inkgdAshéted BovedisBefe@EAHRRCR: fol&indtik 8 YRBOMEL R UBNGE Serm
include but are not |limted to enhancer sequences which are not

transcri bd@ orpaperdifisned ol htmpant ghsk heefeedse matriels caltyred éxibe @swsenye ofmedia
"expression” i 1 | r Nt f i

nucl eoti de segct’jte celqld ﬁ? gﬁfgﬁ)réﬁketﬁgg%@is%ﬂgg? dg %ﬁg%n%ﬁfﬁ%g&%@?%gg ermn. disk
conpl enment ar y férhliggdravianceggs megintatt efithdhe feoflert harik wog. ragineiseffiaendto initiate

A nuc! o ¢ alih NN LA FREEO s e Br B B bR BEDD: iber e o e Feder

expressi on caspbi; @siallytalfesdee maRixi is prcaiitioned be kelRitgIhe Reddr @githabwitdelf
sequences mhig? are those nqn-trﬁné at ed rggions_pf,th cassette X
besi de pr drot &ronpdo twp days prigniefhc denssitisg ob¢rils prigipAting Fmhebfastoderm disk
regions) that férﬂﬁfeﬁa&vtian%%é?. RO&Intaee kith! BE BERE @hdddx U PheC Rt QU preferably
transcription and translation. As used herein, the term"control

el ement” and cpwpifcameovye Bugblasicells: STRcldelestppisrseiered, buhpranae dbroblasts

and other ele (Welo R .

ol coul ar bi of S errle o S hEbrodR En BT Rk g ARRIA roppeor o the
d oni ng: A Labsr af moyseMzilufatder Brattices!. if isCaintknGpated thabHfredar mBriesscond@ising
(2001) naé be §Fn u'“ﬁﬂ to dcsign.s itabue(ﬁé%ressioE vect ors that lat
may furthel i SECuFRmaig: YR SFecies g e S SHig Ry %&éﬁfﬁbesz%ﬁe“ng“ae’
mar kers. SuchbeVigdpbichneGpecidsdl of avian khRics (64 rGNGHAe RRicBE Girkdyc Hick, goose,
Dependi ng on the vector systenh any nunber of suyitable 22 ) .
transcri pti ondsb PheasHe) mey alse & espdninsanothgr erybrdigentofesdsr oy ofdhgjpgention

I nduci bl e pr opRY, &fcSiradsfidtcACw i @dpredsionS PQUE) DA WEEOMR &&HpleNAWRYSRS itutive
that the choice of a suitable expression vector and the conbi nation

of functional exiresviontef gloetieifsriatesueides apiem SGR i BIO edlst Bhs, this “feeder”
i ncl udi ng2§ or groﬁuge)é %agtog R€, f‘&ﬁgewlﬁéh R'sQMBlehnbifr Qﬁac?&? Elff?lg %ﬂl’sma nfembrane
I'nclude, Tor “exanple,

Represent at i exanpl es of expressi on vectors
bacteri al pl asfritlee velist Gihss,i thel eudiuringe ex@ress of ale apden! PREMPnVeEY @psonally

such as, but not limted t.o BR322, anigl .vir vectors such as, .
Ut not |1 mi ¢ BT FREHER Vi eV, cabadieeletypefatre Mtotically
i nfluenza vir ygctiR@ld @ing sidhBardREohniubd) For BRI ithdtfeedRRelld MBSy bé Koo
vectors derived from bacteri ophage nucleic acid, for 10 exanpl

e’ -
pl asmi ds and &o¥ngasyma gdigtiondregl 4990 dinds ehesmmayefiatien)piitmayobe Fresipd adth

to, Yeast  Artific ﬁﬁﬁ@ﬁ / el al . ey .
Chr ormsorr%@ ( Eﬁf&%ﬂinaﬁgég yqlr?t et fé)g gﬁﬁg%”ﬁsz&d' 85@%&8?&#&@%@%@%#m cells
are also detailed in the information typically sent with cells from the American Type

Culture Collection (ATCC), 10801 University Boulevard, Manassas, Va. 20110-2209



15 acid nol ecule that can be transfected or transformed into cells
and replicate independently of, or within, the host cell genone. A
nucl ei ¢ aciwed wesn4be4i nserted into a vector by cutting ther/EE00SNS628Et h
restriction enzynmes and ligating the pieces together. The nucleic
acid nol ecule can be RNA or DNA. Preferabhy the nucleic acid nolecule
is DNA. Certain vectors are capable of autononous replication in a
host cell into which 20 they are introduced, for exanple, bacterial

vectors having a terial origin replication and epjsonal
manmal i an vecgsss&a‘%f??éiﬂ_ Grlt prgrayail [Fewds'sf\?ﬁﬁ-a@fﬁsgeﬁavmh%ﬁﬁﬂ Mopuo-layers
vectors, are 'lﬁﬁye%ﬁﬁl@@y iRt Quihe i 20f 92 hBRknSe! diefRBR o about 90 %

introduction info the host cell, and thereby are reéplicated al ong
with the host cgeffisney, andanasg presereblyrabewsidt oeconduengy eWhile perfigaration of the

expressi on sy . .
sequence. encodract G SEERTL & BPHALR A orrnl iR B SO oy mjble
to a pronofer coxfigueaive,is eontermypldted abd witkiania sbpebithe pross)t irention. Thus, for
regul atory seguencle(g}. Control el Exgt%nt or regul afory sequences ar.e
necessary or FeyUR Pt FoIMPPIRETS FHANE FEFEEER AT BRTHANDAT Bougasef
expression. Theger 6218 Wed edterdlgted ke F-@ itliy tiseicopd 6 thepréddf: BYQKIBN and are
consisting of transcriptional initiation and term nation sequences,
enhancer, i nt Paficuladyceppsraplatedfo fald pyithdhe mepning ofche teym| “patiny| ati on
sequences, pefrhb dGindk HAun B tHeHh QDA s bd@%ﬁ%ﬁ_ﬁhﬁﬁﬁ&%ﬁ erum, The animal
Regul at ory sequences are described, for exanple, in GoeddeT; Gene

Expr essi od0 Testmul pgigrabiendedds foatel Bnimyaiokogy Foss! beviaelsarim iPpederedSaso
D ego, 23 if, . : e CEeS. . be. ] aocat ed tr.eam
or downstr ea%wgfle 6?%#%%@% oy eglibglgl%grga%engg@ eﬁ &I[I%%tsl?eﬁ% Ji)i tﬁ% usg‘c"eone ot Bovine
expressi on. Agserimnhaisc esriternslatad rtbiat| sdmild screre eoepeBingharura cfi@m tadher animal

potentiate the transcription of genes independent|ly of the idenpt]t

of the gene, A& Posi& icgi‘f&“fﬁ’ hayss ?8&6%65@1? te, &k f\gﬁﬁ 3l ﬁﬁé‘sﬂnt},‘eygflal
the orientati@snc@htrithe ob sfsblens@®m ThetikechRie Aedfube Br 8SBfHses between
invention optionally include enhancers. Exanple of enhancers are

CW
i medi at e 1@ar PRPTEFRaIRbet toatndesirelrrably bspwerinhticie 20 “armoeta predeplely between 8%
sequence may bg hoeat ff»?‘E'tileﬁ{'-}éfe%@@En%di&@%f@ﬁ%erfﬁﬁm&{celﬁﬁ%ﬁ BE EniftldE QR n Fhe

. ? 1
reconbi nant protein o erest for optim zing gene expression.

Accordi ng to aulprefreedivsel i pprdkimataly 10H%. iAstordmgctose guedercsl ¢rsbddimentte the
bet ween the pr r .S C nd the. 10.$ e .encodi ng

r econbi nant pF 0 e|é ﬁle%lf] %?Clrét%{] Flgess'?‘.pprloﬁuemaftﬂyggr{? gytge{e%gﬁaelﬁsceéu %t the
invention is ghefpessall yivaneibe cil@drelatest foethg reontinuoon diptdit ngiasnf EBx® cell lines.
chimeric Lptr onposed of 5 '-donor site fromthe first intron of.
hurmn bet 20 gl BB GonarRlL R G GHAraRRY 2sounda 0 BHY. dRAigidpalizeq Gafs Wih @
intron of an HeWBKALGADYT kfbudene MRAVYr kBRI T bARYE. rREi Aan EBL® cells,
pronot er sequences of the invention are preferably selected from
genes of 15 nrefarilaihedudy EBR®oer giipkesrEB¥® rpvrarerblepan smbeypnignstem cell
viral genes. bﬁ'eng‘qfﬂé%fit‘ﬁrtﬁ%ll%%%iﬁl@@t{eristfcg!e pronoter sequence is from
viral origin,andis selected I i the group consisting of human or

muri ne cyt onmegal ovi r ushigiChilepedoplesanic ragiei an sar coma vi rus ( ASV) xLN

pr onot er, garly and | at e gro(r)mt e{?s fromtsi.tm' an virus 40 (Sv40) (Piers
et at (19% ) Nature Zaflf.nf ,u‘ﬁg SR oMYV 1 us (RSV) pronoter,

Her pes Sinpl ex virus gfiohdSYXhdytiay dipresskindasempreoiiiditenal ESsfltead QUch as

syncytial virus promter I\/ﬁOI pr.onot er ol yoma virus pronoter,
adenovirus 2 pronot ne phQsP @?ﬁaﬁgﬁ‘ﬁdnﬁwﬂué\]%]‘ BRECEr , adenovi rus

maj or |ate pronoter aﬂ‘dloﬁﬁlﬁ%tﬂn%"ﬁllortﬁothﬁd e oiling At O the BASEES cells of step
pronoters. According to another enbodi nent, the pronoter sequence IS

sel ected in the grows theamesoss phifje arventinn (48h pphBdiph §9Y Ty efeabanted howesse less

pr onot er, rine | eukaeni I 25.4M.V), nouse manmary tunor virus
(MMIV) , Eﬁgal pha @?&é‘ﬁr@%?ﬁ%@%ﬁi@ﬁ?éEH al pha/ HTLV pronoter, chineric

Said cells EBx® preferably do not produce replication competent endogenous retrovirus

particles. The avian EBx® cell lines of the invention are capable of proliferating



portions of each of these pronoters. According to another enbodi nent,
pronoters may be sel ected anong regul ated pronoters such pronoters

t hat conf eWwaQ2eRiERIH| ity by particul ar conpounds or nol PCUERS(8/05628§. ,
t he gl ucocorticoid response el ement (GRE) of nouse mamary tunor 5
virus (MMIV) is induced by glucocorticoidgg(Chandl er et at (1983)
Cell 33: 489-499). Also, tissue-specific pronoters or regul atory

el enents can be used (Svm'ft et al. (1984) Cell, 38: 639-646), if

necessary or desi e exa | es. of her pro ich,.

oy be-use ul MRESARGY i adawt MeruBhf SHUPHE et STEARE T i,
Pol 11l pr omtmgmmﬁmeerp@ &M&(Yd%ﬁ frée 8NEkoloyifis Irdodh fckdrs, serum
pronoters) such_as Hi gronnters pronoters, t pronoters,

RNase MPR pr orkB¢/ar sln%ﬁﬁlaatﬁ n%@%n@yerpcﬂmpeﬂ%@ 60mplgmpnted *{vﬁlés‘enous ‘additives
pronot ers. Tbeﬁqﬁ'Joln}én udeH G eﬁe?s%ﬁé sliBEdMANAE Qf:. E?H{\}‘m@ﬁgﬁgﬁ Rhiifves SlhdrEsential
for use in the present Invention In accordance fe pronot er that

is enpl oyed. FHQKEﬂQﬂBS@HmmnNGEﬂmml@VﬂWﬁ@ mﬁveﬂﬂmﬁnsnﬁyd¢&EHEEEdm afﬂw
compr i ses at  easto OB CAPLERSk AN 190298 SHLe (0O TRLE ShAG cAlediR Hards not
nucl ei ¢ acid sequence ferapty RICHES Do Sy ety 15 1o
se#ectable namkmphaae&?bhm@%umkeﬂ Eob? pronDter segﬁencelfapable of

ef fecting expr i on of sai ec in the ce

sel ect abl e marREFHRYPES s glaviaaieedls OEﬁE IWEO%eMWSHh%%%?%eﬂS are

the vector todglidi@uhd B&lclicad§!sBble R the ganpitRAs.i ate sel ection medi um
For the nethods of thrs invention, stable expression is 20 generally

preferredifo flhamsisenitinespsipn Psrvides vacwirscERE® colbi praferaplyae shiskes ERgPor a
reproduci bl e 4 §®%E'|¢!; ?rhﬁs?ec'te%l Witd §& I%P&%%&ﬁ reb R A?e{gﬂa‘?.cﬁﬁgﬁﬁn at least one
production. Accor ingly, the expression vecto e invent ion are
st abl y i ncor pexatsthni cassette rnemphmogmsdml ac[d!slAsecpdent:d:]eprEBvabl}Cédsbxy—ribonucleic
Followngthel tion of red cells
ol oved to or s (P S Bl RNnnFREPERE 2y TRplRY of Shteres
switched to aopalsigliaréd wea pRthoter sdfiRn&edapailabl effevting @kpredidnhe sa1d protein
r econbi nang vect or e&honf ers resistanc t he sel ectl on and allo

f

sel ecti on gbhescelinilbp RBRGESIUT XeAtqr fuﬁgegm@ae% Al ee%%rexm%m% Ressgtte
chronosones a@&nﬁxﬁ% atqeafspa m&@équwe%cw ngoygae&ﬂﬂe banet 95@%1@%141@ to a
expanded into ce I'T nes. preferred odi ment, anti-netabolite
resi stance i sPIPSEergsquches wglplg 0§ﬁff@¢éme@t<i>re?$loemffs@ﬁ seleetablo imagkgir gy the host
non-limting gyanpl es of marker genes: DHFR, which confers resistance
to nethotrexate (Wgler et at (1980) Proc. Natl. Acad. Sci. USA,
77:357; and CEkpressiet vaatord ¢@84ip ther m&‘cesshia[tdleme@maﬁlw tlSCﬁranShﬂSAi,on?aﬂd baRI)tion

OPT, whi ch,. con ers t25ner esy. stgncencteo Y p & a o annatgdalnd
Berg (1981) PPbE TRgfiome Wdlife Segien @‘f? Wais ‘fh"

whi ch conf er spraefidedt By akost Gskillrd &mh&oarmcﬂﬁ(lﬁ:l d&d%l&r@{’ﬁbta@@ré@ﬂm vectors
(1991) Bi ot herapy,. 3: 87-95; Tol stoshev 199@% Ann. Rev.

Phar macol . ToxFeBfining sequsnesssggoding, fheipgiping ansomolynspridsicat, intorset, anpgl as the
932; Ander son,{sl§Sidke tiHicrifi¥al a@nd@aﬁﬁ%ﬂal cdtroltddment. T@Mﬂkﬁﬁ%ﬁ%’lﬁ&@m
B, whi ch confers resistance to Cgnorrym n (Santerre et at

Gene, 30: 147) vidied reperbingot neNA| rie mn@s mléfeecredhlem,duanénm vwo genetic
antibiotigesre S

Accor di ngg?o §écglﬁlg@g§0rlg$&gﬁnﬁ% ; ﬁdéscgjg? cc?aéoxﬁle]gi;?d?eéa%% 9{‘?{ al. (1989,
invention is Modeoyubi Clorhe, 9t haimeatg@_ri‘ﬂamﬁr,e}odﬂ Sfring, Hiber Prass, Elainvissi, N.Y )
sequence encoglllcp f Ngsoublelsett 2?(1@%8,”&&&9114 li’%gtgggfsc lmnMoIecular Biology, John Wiley &

Sons, New York, N.Y.).

Suitable expression vectors comprise at least one expression cassette that comprises
30  nucleic acid scquence, preferably DNA scquence, encoding heterologous protein(s) of
interest that are operably linked to control element and regulatory sequences. At least,

the expression cassette comprises nucleic acid sequence, preferably DNA sequence,



10 resistance gene of TN5. According to another preferred enbodi nent
t he sel ectable marker of the invention is kanamycin resistance gene.
Accor di ng wo 2«étsrbied preferred enbodi nent the sel ect abl BCTERAE0562485
the invention is puronycin resistance gene. Alternatively, such

sel ection systens require that EBK) cellsppf the invention are
previously genetically nodified to display the appropriate genotype
(i.e TK-, HGPRT-, 15 ART-, DHFR-, OPT-, etc.). A nunber of sel ection

systens can be used i.ncludin ut no Ilmt dto th s Si

Vi rus Ehym di RS HDIERAT ROt Gl GF et it oy AR eay o Pgoer
hypoxant hi ne- geaRhae “PRATIGIO i Q@&vherélhaeﬁ:hefoa@euaa%aa) seg;@@mebaha'ik«agﬁates
Szybal ski (1992) Proc. Natl. Acad. Sci. USA, :202) adeni ne
phosphor - ri bo§yPressioan 6f e ggue- (Thowierst eqerabbggwkw ps ased derpin gefgwsto the
whi ch can be Y€ t ARRI
respectively. %Qn otlfé cgfmbr@"%a %%\%ﬂ%‘?lnseqﬁém@sr EP?LA@%(%WI n)étlneln ISKRGSSIOH
t echnol ogySc arvrecber, sOB@s kn @dhyevapphsceqbtlom agddbreepraskien ¢é $her @dingescqudmice dFitus,

cell clones, uch net haods, ar scri be for exanple, .jn ubel

ot ot (1993 Sk RPES 58D BufiE G4 AR ‘SRt T shuplnor HEhR: me
Labor at ory Mapxgtssiont @f kthon cdtigs Sseqidice | ihdChepillfing inZ Vﬁl[iéh 1i3gsues? Sdt Nwhat
addition, the ex reSS| n | evel s of . the exp resseqbproteln nol ecul e can,

be i ncreased 5" I é‘rﬁﬂ POIRESaPT JhIEPYRe 40 reisheenals cnddhie kgt & gene is
Hent schel , " Thgyrbaed ofs \e8&her &qﬁéﬁ%dlson%ﬁl? AR &d Co?‘t Leder T B E8Rrol of
expression of cloned genes rn mammalian cells in DNA cl oning", Vol . 3,
Acadeni ¢ PP es#ansqeptionst kequbaaqy. regivan in #reelt ewhann DINfe pebsmeaspsesyilt dind the
expressing a f i a Igﬁg

i nhi bitor pr egento(?‘!fr Séﬁé Iﬂ%‘pgwoglt%p&]‘ccglj? q@%lt’{ag{ng %?IP%I{&F n{gﬁ)ease J‘?h% t can be
nunber of coptresslaéd tntve thramkededgeniein. Shacenttdl escqueptdsfriced noe@i bacdrsiguous

associated wit .ot ei n-encodi,n ene roducti on of the protein
o concor t SR 0% Rl SedieRty onaath, &Ry RUE W\ BReCts FbroBi) ficfbor
3: 257). Vect ghss, f@bcxniipld) ihRfJeinglntadyiited Y MahrEBed S8ghe@es can be present

di hydr of ol g:\te r educt ase DHFR) encodi ng nucl ei ¢ aci d as the

sel ect abl & maPREEE & RIPTHYECTGAYSIFS aRf 1ha Cofiae seasrsscand dhe prognogir ggguence can
met hi oni ne sukphol BhmeeRd Frege%w QURES: 6 e\ﬁ@%ﬁinﬁekaque&egls&t:ﬁlmhfémnmg
synt hase expression system and conponents thereof "are detailed in PCT
publ i cat i ons: SaABRIEES Owhwe buinges08 EMitsd i enharseg 9¢ rends whigh 89 mnenuweribed
and WO 91/ 066 t Ve e r »

t hat can be uglg%relnrqt g@g{grﬂggélbcgg%ﬁg%eh %ﬁ?en%r g;s(@-@ %%8}1 nétg‘n %%S?(ghr B Ferein
comerci al |y efas tathedrahsamiptisupph mmleqndersequcdwmgto emeNAxmcheamd_nmmme
Bi ol ogi cs,, | nc Portsmouth, NH). The host cel whi ch c nt ai.

codi ng seflientl® 80’\7\1}%(50%“8%@&& tlorf'eregioliloéé)ﬂlﬁzﬁ?? Ry tﬂ? e "ﬂ%mgé?iaél%s of a
products (i .egfle@bing sefuchdt BHRS to the Blagdlitanl feonial RBIA nucleid adi@oRRule into
identified by at | east four general approaches; (a) DNA DNA or

DNA- RNA hybr i EIP’%’é%WBhPOIXH?)’“%e presence or absence of "nmarker" gene
functions; (Ccyy@SsesstiBy chidsid QML fi b S

t he expressi onu ofé(?, he 1r escpecttl ve 1 %m]% r%ﬁgglﬁ"gﬁ&%ﬁ F‘?@%&? F‘?‘Jences
and (d) detecwhish o these gendrapslatadicegians rafatbar edsclty, basidmn premetays g
by its biglog I, S C e

t he codi nﬁg)é se%lﬁ%lﬁ%%ss Saca%lbl\g E)u)rég %s?aﬁécpfeg On% e{rhgt:[?}?%r%cgé’!ﬁ %&? Q]thﬁ% Sr%{%ms fo
expr essi on vecirorowtannireiptet ewd tehskyiohNAs DINA hereid)ve feNA “byriardl dleamhiaind
usi ng probes £Q risin nucleot e sequences .t hat ar onol ogous .t o
Uhe. Febpect | vaBUHPRy - QutiERe B dre SRRy e Rarigr: gof (IO GReRS. thet may

derivatives tafit@PfenekxpRiGE Sandard RRIIGRHTR blcﬂ tEBBO0RIsA@Ns Sambrook et al.
expression vector/host system can be identifi and

eds “Molecular Cloning: A Laboratory Manual” 3rd ed., Cold Spring Harbor Press

30 (2001) may be consulted to design suitable expression vectors that may further include

an origin of replication and selectable gene markers. Such elements can vary in their

strength and specificity. Depending on the vector system, any number of suitable



20sel ect ed based upon the presence or absence of certain "marker”

gene functions (e. g., thymdine kinase activity, resistance to

ant i bi ot i cw0 20e8i4g12ance to nethotrexate, etc.). One or bo/bP2063/USba83
vectors of the invention may conprises at |east one origin of
replication to allow for the replication e vector constructs inside
the host cells. According to a preferred enbodi nent, vectors of the

i nvention conprise one bacterial 25 origin of replication, such as Fl
ORI to allow for the replication of expression vector in bacteria

(for example EPBUFIPIOR AL SARAHEN SIomans: Grohiag seasktye sl Wiveble fgpmoters,
t he expression.vgetfy to be checked by rapid transient assay. The
expression vector of the invention may further conprises chronmatin

i nsul at or el edtsioyld benpeapized hpwevarahyrthechoment s suitablexprassienvecser and the
i ncl ude bound %@a]’)ﬁ [ ' :

| ocus contr ol %E’%‘Bﬁ%ﬁ‘??{@%&n Qlan %nﬁ%%{eisﬁé?e%%@gﬁg??}ﬁlltgg%};\a?{r%as ﬁl%gﬁ% for
el ement s ( UCOEsImplBdln thape yof giretaimntosbe LpESSdd. Represemativatearmples mf rkpression
defi ne boundarjes i.nlé:%rg)mati nli n man% aseqs] (CEEII q&FeI senfel d d cloni
(1999) Curr IS NI CHEPle-DRg 1L FPTAR IR pIdie £¥pigtsien 4qd cloning
defining a tras&eisispéh BORlt ndolimited opBRIZD, abfg] Vied kedtérk khdhSdsCout not limited
pr onot er / enhancer tjvity, but rather are thought to protect genes.
fromthe t rané%rrp‘bcﬁﬁ?fjné'flali AfeIQuEe mRsles yinns dRffuene wWikwnlie yirph gox virus,

surroundi ng cheRRbd NandThe BRNARE SleciBlOaK RS RYm BacRABPRIRL YnktRed abR, for

identify insulator elements. 5 In this assay, the chromatin el ement
i s pl aced1Bet wsanplenplanpidhaed casngids gstibeial ehromasemeansishgerbug ot Viatited to,

transcri ption-i r e
bl e to prof eacrRnnHat ChreBIHATIY R SURE bk REER. ERRD A BACY,
(1999) NDI. oLl Biol o S0 37837200 NALI . AL achuBnt Rea ane o
: . _Bj.ol . .19:. - : rix ac nt Regi ans .
U i 50 RS, St 5T 640 6° At niroised B RaRGTgp & Tatral of synthetc
Scaf f ol d/ Mat r sxgitdraipeitrakedipdimid oStMRscklc RIEMBNAUIS CHUARRBertmialkic
bi nd isol ated nucl e?r scaffolds_or nuclear matrices in vitro with
high affiAPty2ftiamolcspla thabrmeni by 1osicoiedr or tiopsfarmade e erdly and replicate
8:519-525) .  ApyRp&Giently &Y o Bihif Sk BEstReHBEMMER, AlcldiOHEP BRI nserted into a
chromatin domains, such that only the enconpassing cis-regulatory
el ement s cont veton ecuting thesicetar pithtragrigimmesnzyneshind ligating Shedpipess iogether.

MAR el enent s SSi o] jn ¢ .
cul ture 11 nes ITHATRAe Mg mBiRLARE 8P RN SRR RARY BRJfRRIeIhofihbccute i
15: 198- 207) ) . D USeraontactlrs megiapaide 6f hERwnowdreplication @gUhat 0&ly into which
el enent s qui,red for the ini.tial chro in activatiaon of .a | ocus.and
Subsequentd gesyt P ClPRisefofr FXPTRT.r DAL & eFBIanFONE X PEYPERIetHSh of
G osvel d 1999repfiudtion Qidnefmviedl maHmBliakd2ectsrd) OthER&efBR! seotl 89 %bN-8pi¥omal
characterized LCR is that 20 of the globin |ocus., Ubiquitous

chromatin opeRIRRyadRR HRGiers, are intsarated injg e eRpmsuholzashosyeallgpon drfendyction into

acting chromaiych, i SRR Repli 2ported (See
WO 00/ 05393) . ch%i ’nggttgéra prée g??@%ﬁ@ﬁﬁ@n@ht}ﬁ?&t lgbng romatin

i nsul at or el ebhexpéssioheassatieivr uonhin proin\XRresbiensystem Preafesigadsl tp, contain at

MAR el ene [ I icken | MAR el epent s a
dosor i bed2s n 05055 ShT0sBTBRY chihdfittit SO BN il Y Sl s Sl BN Bulpteviye
2005/ 040377. poonwitdrlseenapmidsitohaty dwtrbhadsterls) b regulitort Jaguanté(s). Thatrol
sel ection of the atgﬁro riate vector, e. eg pl asm d, . conponents for
proper transcFEBERH e ?}P'fa‘{ssaeﬂ‘bqli‘_c?sp?rﬁ Retcetery _8'6??3?‘6?‘1 @é@ﬂ’é’ﬁ’ég@“s@{mm“ and
regul atory segeR66N of 3Bk bERESbhOThAE RHRhEdsEe MraBUEISeldtte@Gh/the group
expression systens i s known and routinely determ ned and practiced by
t hose havi ng S¥sisting fttrpascriptional initiation and termination sequences, enhancer, intron,
30 origin of replication sites, polyadenylation scquences, peptide signal and chromatin
insulator elements. Regulatory sequences are described, for example, in Goeddel; Gene

Expression Technology: Methods in Enzymology 185, Academic Press, San Diego,



30art. According to one enbodi nent, the EBx() cells of the invention
are transfected with at | east one expression vector wherein said
expr essi onwoagtsi2énpri ses at least: 28 a first exprBESEERINS/056285
cassette conprising the foll ow ng DNA sequences in the foll ow ng
order: CW pronoter sequence of SEQ ID N 330r a fragnent or a variant
thereof, intronic sequence, DNA sequence encodi ng a reconbi nant
protein of interest, polyadenylation sequence; and 5- a second

expressi on ca t rising the followin sequences .in the

ol | oi ng. o dSmE-SUH) RURBEL eauEIes BrbBF HEL B ARB gaNEsteam of promoer
(preferably Ne%mms@qlreﬁ&ssro@rtﬁﬁnﬁﬁﬂg)gen@@x re@flGN YAR 1eBMine &8 URNE Giucleotide
optionally, at 1east one chicken |Iysozyne 5' MAR el enent as descri bed

i n WD 02/ 074969usRceathpfiAstrio iRt therfransgintign € gense dndepengently of the identity

2005/ 040377.  194AGLOL GhdchsfBn SE RN Qi BBRIN to e cERXEhE BlidFatlh of the
L i ; ;

the invention are transfiecte I east one expression vector
wher ei n safd esprresilbe vedos of throprpsent awention| apdionally iackite sabancers. Example

expr essi on casset.te_conpri,si.-ng _the foll ow n uences in the

Foll oo or a2t SiteRearoMRICNEY Mmgifie iy oty s PRRRENST Rl ' 26 |
N 2 or a fragmenhtrodic 8cquafidecandy bdpecsed ypdtiahm@iidowagepdainefseqidée encoding a
sequence encodi ng,a 15reconbi.nant protei.n of interest, )

pol yadeny| at i §7fORBHRHRIateg dnterest ot ptinizing peeBiFSEoL Sepgrding to a preferred
conpri sing t hembekilRw, gk F¥nis QEHRAGES 1b&tédh1€el§»|i/éénl RN AECREueney/4Rd the

pronoter, antibiotic resistance gene (preferably Neonycin resistance
gene), poll§adésipenae erodimguigpembinant protein of intgpest. ohiwl Injronigt sqquense e
chi cken | ysoz o ri.bed. in : r

i MAR of chbRT o age RS sistRd SCRCTAEF cchfisthR &2 AL Ao cofhposed
enbodi nent, t b€5EBxpr pitecbinghofirst tngron b bwnaobetaglbir gons ed thedravich hnd 8-

| east one expressi on. vect ar .V\{Qer 'an isaiud X rlessi op vector co rri ses
at Teast: a POPRPt s Lo il dal EhaaRBRIE Y Pl Pt o -
sequences in tThe {frombewisogicacdest tHRShVRhTDREY pERetiEln Caldefed SERI Rerlds of
or af ragrlrgnt m%%galian or avian origin or from mammalian or avian viral genes. In a preferred
embodiment, the promoter sequence is from viral origin, and is selected in the group
consisting of human or murine cytomegalovirus (CMV) promoter, avian sarcoma virus
(ASV)XLN promoter, early and late promoters from simian virus 40 (SV40) (Fiers et al.
(1973) Nature 273:113), Rous Sarcoma Virus (RSV) promoter, Herpes Simplex virus
20 (HSV) thymidine kinase promoter, respiratory syncytial virus promoter, MDOT
promoter, polyoma virus promoter, adenovirus 2 promoter, bovine papilloma virus
promoter, adenovirus major late promoter and functional portions of each of these
promoters. According to another embodiment, the promoter sequence is selected in the
group consisting of murine phospho-glycerate kinase promoter, murine leukaemia virus
25 (MLV), mouse mammary tumor virus (MMTYV), EiF4alpha promoter, chimeric
EFlaipha/HTLV promoter, chimeric CAG promoter (composite promoter that combines
human CMV immediate early enhancer and a modified chicken beta-actin promoter and
first intron) and avian gene promoters and functional portions of each of these
promoters. Among avian gene promoters, the promoter is preferably selected among
30  chicken promoters such as beta-actin promoter, oviduct-specific promoter, ovomucoid
promoter, ovalbumin promoter, conalbumin promoter, ovomucin promoter,

ovotransferrin promoter, lysozyme promoter, ENS1 gene promoter and functional



25vari ant thereof; intronic sequence, DNA sequence encoding a

reconmbi nant protein of interest, polyadenylation sequence; and - a
second expwesdinzrassette conprising the foll owi ng DNAGEEREIBNSRSS N
the follow ng order: 5V40 pronoter, antibiotic resistance gene
(preferably Neonycin resistance gene), pohby-adenyl ation sequence; 30-
optionally, at |east one chicken |Iysozyne 5" MAR cl enment as descri bed
in WO 02/ 074969 or a human MAR el enents as described in WO

2005/ 040377. Accordi Eo referred enbodi ment, the intronic
sequence is tWB“?@E]BE%’E OBYahe TPeB9 N 4 or a fragment or a variant
thereof and thgcpQing adanYhal RBoSRRHENGBmbRrd MeiyS 88ULRERd OdmoteQedddihbd
5 or a fragnment or a variant thereof Wen the recConbi nant proteln of

i nterest of t MEOMeGISnsUcHn prosnogerpritheti wenfee ipdusilelity, by hpartifylére cempounds or
chai ns of sai i I i . i [ '

veotor, or 1 nEEalFrE it BubiiBhicbinShy. el CRLToF RIS Rlriry tumor
the differént vexp(dsENGns indotadrly ginecatitoidnéfhaadledered t{h@s3) Cell 33: 489-499).
si mul t aneousl y,.or .successively into the EBx(r) cell. .

Cort 1 anet oot T SRBERE PSPl & 5ET PR Lrbe ki benrerSuit ¢ 4 (1989
nore than one (RUPIEBIVW@ACY, & h@kSaryWiedesirite Nellimifiag eRe@fles of other promoters
co-transfected with an expression vector capable of expressing.the
light chain of'hhe™aHtbpstifuiaidthy RetnbinERikbislyse, sxthpws impgiqmd’ol 11
heavy chain o td erv r I

i ndependent | yfpgden:ﬂg?:rtg ggdl}eé)éra}aﬂ?%ért%& \llihgﬁgg SIFHng pg %)?8%@2%%“\%%?89 iag Hl
capabl e ofl0ex pramu¢ragUpheroimpighs, tBNAI prosfotarheR¥ntei NERy promebterh ené dangtional
chain of the j .y r.ef era centain.at_l.east_ one

sel ect abl e rra?Elttefro Hz? ﬁre l%‘%’hl §|f ‘F%%B%t Oégrlg‘n?/ I’ll%%lly 5 %hnéjg%na%g‘\:’/vmfl%agorlrdsefll’%%n[ces are
the | evel of agledt@bdyr esepimedei prasenn idBx(ioy i @ktdddnse hiighete ploatoter that is
transfecting a sl n%le expression vector encoding the heavy 15 chain
and |ight chaff8°¢f%“an antibody, conpared to the co-transfection of
two expressi orhy egfrédsfon RRHM 00fthd MOEABAGRA RBtheN&rHstPRAY¥asE BAE Bxpression
Furthernore, the inventors also found that, when transfecting a

singl e ved? or A6 PRUVRISIGE ata fepitod dyclaieprcd SPasngen PEHREblY %é?% jequence,
hi gher when t r i i 1S | Ny, j.N

ordor: a1 st oaglFaSleam dinas bRl ISP d Brirhfiel Qe Shpabie of
t he second cas€eting eapresstiimef safteschkatablegiarkehiai the ofll.t3veh acleitidde yarkeaotry
cassette havi r r- lpdeed the, bal anced _gxpr.essign of .
the |ight andg%efél{)ges%%g?en% 0 aﬁxgncteﬁ%gryonfnlgo%? é’@%{’ T ?0 8@? J0515 sélectdn in
desirabl e gi vepprofrite sdietibn ghidivandFdnabe ynethods 08 thay mvbitivke stable grplagion is
in the antj) bod | ecul.e in equinoplar proportions. The expression
vector al Plws SRR BITERT (0 HEGBL 4 REh T YGHSE | Bnii LY niHRIcY grore
be secreted ifhfpﬁﬁl@dib}é! 18 -and AI4E i$ MBrePARGRBIE (& NARY 881eSH#bdiictbe M ccordingly,
25quantities of functional antibody to be obtained for use in the

i munot her apyth@fexp@g;qq@_ﬂ 5§qtgré|of dihss Biveptjog, are stably incorporated into the chromosomal

DNA of the EBx® cell. Following the introduction of foreign DNA, engineered cells

may be allowed to grow for 1-2 days in an enriched media, and then are switched to a
25  selective media. The selectable marker in the recombinant vector confers resistance to
the selection and allows selection of cells which have stably integrated the vector into
their chromosomes and grow to form foci which in turn can be cloned and expanded
into cell lines.
In a preferred embodiment, anti-metabolite resistance is used as the basis of selection
30 for the following non-limiting cxamples of marker gencs: DHFR, which confers
resistance to methotrexate (Wigler et al. (1980) Proc. Natl. Acad. Sci. USA, 77:357; and
O'Hare et al. (1981) Proc. Natl. Acad. Sci. USA, 78:1527); GPT, which confers



The cell line of the present invention is capable of producing all

ki nds of antibodies that generally conprise equinolar proportions of

| i ght and Weee/EReins. The invention therefore incl udeBCTHEPZROB/056285
anti bodi es wherein the am no acid sequences of the heavy and 30 |ight
chains are honol ogous with those sequencegsof antibodies produced by
human | ynphocytes in vivo or in vitro by hybridomas. Al so included in
the invention are altered anti bodi es such as hybrid antibodies in

whi ch t he heavy.and I| hai ns 30 honpl o 0 a
anti body but Isisteng E%P fholic @(mﬂg%_ %%?gf?}étc”{ﬁc Nnﬁu%%%ai $ei. USA,
For exanpl e, a;sQnmeﬁwmﬁuaqm@p%ch%sn@ﬁtres@ﬁ&cbtdm Bghird- %%osﬁﬂamm'(wu
to nore than one anti e constant region of the anti

rel ate to oneapd Wt ﬂ@81b$10th¢éapan$ ‘BG8% Hilsteshay (F1998) 6#18 Rev. %fﬂf@éﬁ)lf'ﬁoémpl "
furth t
a further ant i3500%.s06! MfiGAn 100 HOMiERe 6 S4if: RS HBELE (%) hadl! 88y,

have vari abl e regi ons’ and ‘cons ah regio
anot her. Thus BigthemerG2c19 2 )pad SygromycineBs p.é]mheednfq:lea'emamhlmﬂggmmycm

or class/class.chima i c ,anti bodi e av, or,.
e Tt her TR o D1osh) SR A TED) oy Bienth Aab st e Spadiment
alter effect Olanfﬁbidiﬁ‘d icoBiang: gehBobRalsed 0F fhe WVasiglof @é’laﬁoﬁn}-‘xb@i’&iﬁ%&cﬁa%referred
humani zed or gr afted anti bhody including. a conposite anti

wher ei n part s €BPo n%ﬂf’eﬁ?}%‘ﬁ%%lr%aﬂr:‘ég‘i’%#? [YCRE 1S BpPravsin H%WGIHQ% gene.

are transferr egbanlhend iBBict s RWRAIekee AAYdtd-oR@D aMiyO n@&[hgiémkghah{}em
framewor k or constant regions of such anti bod| es may be altered

| ncl uded iR t iesisthaes giend oh ToF. dlacerding tenanotied yprefeme ambbdlagnbﬂmsselectable
uhi ch. are 1 oughle: SANYALEHon' 0 it nBEANEIRALL | Q08 fe KDEIR e

and |ight chains; ese na ragmen
i ncl udi ng par t:mbd’)dnnleet the seléi:tabieengankﬁ of’flhmsvem\noh d purérhgcis mm&ncﬁ getnhe

eauonce i s neTeBHE G SR GRIsi Pt ke e GhER 51 ofdhg Ry are

of interest i preRicuslyQehaially ﬁlﬂﬂiﬁé@@ydlsﬂﬁ?f@ra@gb}ﬁn@te@@ﬁfﬁﬁ)d@@qq{ OH&PRT-,
anti body, or an _altered anti bod and the EBX of the |nvent| on

are transfect & PRF e @%&s?tcéné @%ﬁ’ﬁéggﬁe@ﬁ?tl%ﬂsﬁmw&@lqﬁeféail‘dlu ing but

expressi on Veghofim QR 'tl%eﬁel%gﬁgmlqﬁé}@ﬂhrhﬁt d159|kkr8¥u\é“§%@r’lq§ Ig'leraet al.
first expression cassefte Conpr I si ng t he ['ow ng se QWigler

the foll owi ng(§7dkrCellprld?88kr :a@q@réhl@eguanmer mhp&phgabpﬁezhd@nsfbmse (HGPRT)
sequence (pre ﬁlm‘.léé D?%’b%&ﬂlf ?ﬁ’%g >I/’g gﬁ\ga]llln c%@esae%\% ) andaadenme

anti body or agnen ereo I'on séguence; -

second expr es@aspho:raﬁmeylt earsforgse i (Long dthaé f980| Owll 129: BNA gﬁﬂs;e\nmels chil be

the 20  employed in tk-, hgprt-, or art-cells (APRT) respectively. Methods commonly known in
the art of recombinant DNA technology can be routinely applied to select the desired
recombinant cell clones, and such methods are described, for example, in Ausubel et al.
(1993) and Kriegle (1990, Gene Transfer and Expression, A Laboratory Manual,
Stockton Press, NY; in Chapters 12 and 13).

25 In addition, the expression levels of the expressed protein molecule can be increased by
vector amplification (for a review, see Bebbington & Hentschel, “The use of vectors
based on gene amplification for the expression of cloned genes in mammalian cells in
DNA cloning”,Vol.3, Academic Press, New-York 1987). When a marker in the vector
system expressing a protein is amplifiable, an increase in the level of inhibitor present in

30  the host cell culture will increase the number of copics of the marker gene. Since the

amplified region is associated with the protein-encoding gene, production of the protein

will concomitantly increase (Crouse et al. (1983), Mol. Cell. Biol,, 3: 257). Vectors



foll owi ng order: pronoter sequence, intronic sequence, DNA sequence
(preferably cDNA sequence) encoding the Iight chain of the antibody
or a fragnwoi2oeieeeef, pol yadenyl ati on sequence; PCHERANOH036285
expressi on cassette conprising the foll owi ng DNA sequences in the 30
followi ng order: viral pronoter, antibiothg resistance gene,

pol yadenyl ati on sequence; - optionally, at |east one chicken |ysozyne
5' MAR el enent as described in WO 31 02/ 074969 or a human MAR

el ements as de i n, WD _.2005/ 040 s al so_an
obi 6ot of "t he T PR BRI CHATEHepilov: Rroo i eIsies yedssiore (DR seadine
with at |east ,pf8icexRf @s’sﬁl'eos@le&%ﬁl%%ar%}@rc% Be %ﬁipﬁﬁ@d(lﬁ{ ARSpreRnYe6f Me drugs

conprises at least in the follow ng order: 5- first expression
cassette conpmioshipring sidplisimisaionge e}@eqcﬁén@egeIVnAtghéammlslmfhﬁaaquesswn

order: promot gry 564 &3@85‘1 deﬂstﬂ o6t 56 UGN cle%‘ﬁ o % 8&%%&@8%%@?'%0

cDNA sequence) enc P% t chaino e or a fragmne

t her eof , pél y@d@ﬁ&ﬂhtW@nS%@m}énM 89310%4;0&11«1 m@yﬁé(ﬁi‘j‘n Im:ad&abn,eglutamme
t he | | 10, f L.

b oot or | cequerie R PR SERLIREET b el db auicisnte O ChapRyFIg pysition

sequence) encefd étﬁnrh&&ah? &\ﬁaﬁla@tbaﬁ'ﬂmcgupplﬁb@s, aﬂélh(ﬂﬁ@ YfoP lex@nplé, 20EEA Biologics,

t hereof, pol yadenyl ation sequence third expression cassette
conpri si ng t hé&& Bi9rswerg. BNA sequences in the follow ng order: viral
pronoter, ant 'Iﬂb(%étcc [16 SnRh AR Biird #R%od A ¥ ayhlﬁf WARh LRERUHUBE W logicall
opti onal I Y, | east eone chi ckeﬁl ysozy r%re @ﬂ:ﬁ MAR el enent glg desgj(r??%%?ja Y

in WO 02/ @0496@%@63@ proragis Mﬁz@retbemé nmtsreetsseclmyxbtq hadfed, n.. )\/@y be identified by

2005/ 040377. fég{t ﬁ%ﬂ%éﬂg{a? Q‘%SS Ef?crhf: é%ﬁ@%&eﬂﬁngp B;[\ﬂ&gﬁi\l r1d1za%célh) (b) the

cel | of the iAven eas ne ex r €ssi
vect or wher ei presaicd oexiperssifCimariect gae dongpivhs €) addkasing drdével bf triv@eription

following order: a firs ressi op,.,cassette c rising the

ol | owi ng DNARS BRI 115 SRIESTON Pbier DT e M BRERE aF o ERRycel
ID N1 or a feaapmyattc@fondi\i@d gonb prddler R MheasirBd dpﬂh&u&ﬁ@ﬁs@n&aay i8M¥ogical
sequence encodi ng the heavy chain of an antibody or a fragnent

thereof, polyadenyl bt therfirsetppericl; thopresgnageridhel cadipe éecme@w elathe arretein of
conpri sing t hgdred: e aPin I 3R AYRRACRS o} Barl BlEdetected by DNA-DNA or DNA-RNA

hybridization using probes comprising nucleotide sequences that are homologous to the
respective coding sequences, respectively, or portions or derivatives thereof. In the
second approach, the recombinant expression vector/host system can be identified and
20  selected based upon the presence or absence of certain "marker" gene functions (e. g.,
thymidine kinase activity, resistance to antibiotics, resistance to methotrexate, etc.).
One or both of the vectors of the invention may comprises at least one origin of
replication to allow for the replication of vector constructs inside the host cells.
According to a preferred embodiment, vectors of the invention comprise one bacterial
25  origin of replication, such as F1 ORI to allow for the replication of expression vector in
bacteria (for example E.coli) and a SV40 origin of replication to allow for the
expression vector to be checked by rapid transient assay.
The expression vector of the invention may further comprises chromatin insulator
elements. Chromatin insulator elements of the invention include boundary elements
30  (BEs), matrix attachment regions (MARS), locus control regions (LCRs), and universal
chromatin opening elements (UCOEs). Boundary elements ("BEs"), or insulator

elements, define boundaries in chromatin in many cases (Bell & Felsenfeld (1999) Curr



following order: CW pronoter of SEQID N 1 or a fragnent or a
variant thereof, intronic sequence, cDNA sequence encoding the |ight
chai n of tWwe® ae/i4bizdy or a fragnent thereof, pol yadenyl BCT/BPR008/056285

sequence; a third expression cassette conprising the follow ng
DNA sequences in the 30follow ng order: SY40 pronoter, neonycin
resi stance gene, pol yadenyl ati on sequence; optionally, at

| east one chicken | ysozyne 5" MAR el enent as described in WO 32

02/ 074969 or hupan R e s as described in.\WO 2005/ Q40377 ..
According Lo QHBE Fret i el atiee mEaFRERY @ tlrn ERRYH8 & BBRFIEHonEldomain in
invention is thaNBEeAARDintidsit FombRAShhARE RUPKE LBt GharERE @l{ougﬂﬁfoe%rﬂtect
sai d expression vector conprises at least in the foll ow ng order: 5-

a first expregsioniremsidettianseipipralsinfigench oftisplaiain glemras sadlie ruaguiding
the follow ng cﬂlro%'ﬁh. f’ﬁ@ A r-EE)c% a?éiaﬁ t[ka(/:dﬂhé/nlg Bgmqﬁen%ﬁa &PgMn%nts.

or a fragnent or a variant thereo troni c sequence, C sequence
encodi ng t he Nediyashaihe dforsatinaaiemdnd dbyplased detwca ae ethatdee apdé promoter, and
pol yadenyl ati an, sequence; ,.a second. expression cassette c rj Sin

the fol | ow ng ‘DRACESEHEREbURIRTRIR #GPEPTa%: Ry mgRa e PR tecn Shown to
EFl al pha/ HTLV bpr sht®tier petecBERQLID thingfetted arefxﬁr&gggd’mks Qir’;gaﬁhlst\/ @Eéiﬁdﬁﬁh effectsf in
thereof, intrqnic sequence, cDNA sequence encodi ng the light chain of
the anti body &O%Pgﬁ%gY?éﬁtaqdhE‘r W%Pﬁﬁ%ﬁ‘%’i%{?‘?oﬁﬁ %eéﬂt?é%cé{loh Cgll. Biol.

third expressiion7eassr)! eMAARPAkSIHEENE Nledidls! PWARS DNAsS SGHAACES $daffold
the follow ng order: 5V40 pronoter, neonycin resistance gene,

pol yadenylllﬁt | SitaglgBeng Jagioas or giseifeldAViatyix AdtachwenttRegians dfib@&ARs™)) are DNA
ySoenme S VG LATE i RS0 U8 TSR ot IO
pref erred enbeffimgr(Harttdnd IEBxf]) (1088) Cofr. Obie. Gevarldévodr5i%525). As such, they
may define Dboundaries of independent chromatin domains, such that only the
encompassing cis-regulatory elements control the expression of the genes within the
15  domain. MAR elements can enhance expression of heterologous genes in cell culture
lines (Kalos and Fournier (1995) Mol. Cell. Biol. 15:198-207)). Locus control regions
(“LCRs”) are cis-regulatory elements required for the initial chromatin activation of a
locus and subsequent gene transcription in their native locations (reviewed in Grosveld
1999, Curr Opin Genet Dev 9:152-157). The most extensively characterized LCR is that
20  of the globin locus. Ubiquitous chromatin opening elements (“UCOEs”, also known as
“ubiquitously acting chromatin opening elements”) have recently been reported (See
WO 00/05393). According to a preferred embodiment, the chromatin insulator element
of the invention 15 a MAR element. Preferably, the MAR element is selected among
chicken lysozyme 5'MAR elements as described in WO 02/074969 or human MAR
25  elements as described in WO 2005/040377.
As will be appreciated by those skilled in the art, the selection of the appropriate vector,
e. g., plasmid, components for proper transcription, expression (promoter, control
sequences & regulatory sequence), and isolation of proteins produced in cell expression
systems is known and routinely determined and practiced by those having skill in the
30  art.
According to one embodiment, the EBx® cells of the invention are transfected with at

least one expression vector wherein said expression vector comprises at least:



transfected with at | east one expression vector wherein said
expression vector conprises 20at least in the followng order: a
first exprwositgailigrgsette conprising the foll ow ng DNA BENEENGAS6ISH
the follow ng order: RSV pronoter of SEQID N 3 or a fragnment or a
variant thereof; intronic sequence, cDNA sgquence encoding the heavy
chain of an antibody or a fragnent thereof; polyadenyl ation sequence;
25- a second expression cassette conprising the foll ow ng DNA
sequences in the follgwi ng order: RSV promater, of SEQ I 3 or a .
ragnent or a vari art HPhEREGHON 3535 OmBBY b e oIEBRE DUk aHEences in the
encodi ng the |ight faRaiife efdet: VINYrbROEY sQfeitefJr3WEND NohebLPfagment or a

pol yadenyl ati on sequence; ) a third expression cassette _
conprising the fol W@Nﬁnhdhm JRipdt) CRBICNGE, tIgTEEAS@MBWCGVﬁQﬁgdl@g dre recombupnt
pronoter, nconycin,resista . ti.an sequence; -
optionally, at | eagto ong c%?%&%ﬁg’?%ng%}@g@qﬁ%ée enent as descri bed
in WO 33 02/ 074969 acecoad rupmssidviiisslte vempssing thedsdowing N A stdences in the

2005/ 040377. The li.ght .and heav ain nes .constjtute genom

DNA or, preferabl y,hﬁfél‘.’ﬁ{ﬁ% oafﬁeﬁf‘ a$¥&@| %rﬁglg%&siaﬂgﬁ%%céeaﬁ{ﬁgge kg?gﬁneqrﬁfcembly
the art (Ml ecul ar Nebmpéin gssishntfaen polyyadMaiatin, sehraesd Edition,

Mani atis et al, Cold Spthr']g Har bor). 5 Accordi ng to anot her . .
enbodi nent, the EBxPPYOneHYat Lpstiong Chﬁli%lwwnm%ﬂﬁ&el%%ﬁf desgribgql in WO

expression vector gBUMIE9oRd hithal KRS cRMAX B &SSHIRA if RS 88058040377.
conpri si nggnucl ei c acid sequence, preferably DNA sequence, encodi ng

an anti - apBpt decrerdipede sameé pabedimpnt, thelkdik® eclls of tlspvention erpesmetscted with
capabl e of eftpgld po ?%Pésﬁﬁﬁ LR nebdh gai@?@ és@iBRRrh%ﬂ& QLS eal? L he
cell. The anti-apoptotic protein I's selec 4"t he group conpri Si ng
manmal i an, 10 avi ana fampipbissinn aasbefie sbmpddidy flenfollywmpoDNiAnsequences in the

According to a preferred enbodi.nent e | -,apoptotic protein.li n
avian Bcl2 famly E@ﬁﬁ’gfg ?‘}g%eghlngFthaZﬂ%gy.&i@@@r 2l eg?ég\()_ﬁ) ¥
13:718-728; Lall e eta fthgméRGPa vEBide RS, IntréfiBieqddnde AT selieAbP b oBing a

expression _vector encodl ng anti-apoptotic¢c NRL3 protein conprises at
least: - &first eXFPBREPERIsE oftdetIpbrRIGIIIIONSRIVERIS 3% ng DNA

sequences in the 15§ ghdoaiMeRgte QA asseMNVomBRYnPihe %'I'I(ﬂﬁﬁ% HNA séqélences in the
al pha/ HTLV pronot er sequence, intronic sequence, cDNA Sequenc

encodi ng anti - apopM@W&lgl\lFQI@fpr%Y@ rpromoter, antibiotic resistance gene (preferably

Neomycin resistance gene), polyadenylation sequence;
- optionally, at least one chicken lysozyme 5’MAR element as described in WO
20 02/074969 or a human MAR elements as described in WO 2005/040377.
According to one embodiment, the EBx® cells of the invention are transfected with at
least one expression vector wherein said expression vector comprises at least:
- a first expression cassette comprising the following DNA sequences in the
following order: RSV promoter sequence of SEQ ID N° 3 or a fragment or a
25 variant thereof, intronic sequence, DNA sequence encoding a recombinant
protein of interest, polyadenylation sequence; and
- a second expression cassette comprising the following DNA sequences in the
following order: SV40 promoter, antibiotic resistance gene (preferably
Neomycin resistance gene), poly-adenylation sequence;
30 - optionally, at lcast one chicken lysozyme 5°MAR clement as described in WO
02/074969 or a human MAR elements as described in WO 2005/040377.

According to a preferred embodiment, the intronic sequence is the sequence of SEQ ID



pol yadenyl ati on sequence; and a second expression cassette
conprising the foll ow ng DNA sequences in the follow ng order: SV40
pronot er, POr06/cRIze resi stance gene, pol y-adenyl ati on ROSERPOEISESS
optionally a third expression cassette conprising the follow ng DNA
sequences in the follow ng order: SV40 pregoter, neonycin resistance
gene, pol yadenyl ati on sequence; - optionally, a chicken

| ysozyne 5 ' MAR el enent as described in WD 02/ 074969 25or a human MAR

el ements as described in WD 2005/ Q040377. According tq a preferred .
embodi ment t hd NI SSGEBRTCT & QRN Bokp Aty e POGHEmATSR SayEFe dnthe
thereof The i RehRRde dIMEENID R 5fobiRBMeR R Y iveBSnt shep@ihod for produci ng
at | east one biological product of iInterest in avian EBx(r) cell,

sai d method coMipmi B¢ epomtvinast piptsinoet ingwesh pf fhedpranting isEBRYI)Meis) protein, the
according to g LRVERhL p@sﬁa FortéH%]fee&{HePQ?éMdEJ‘gﬁﬁ silngrase& 0o vector, or in
expressi on vector; transtectl 8n may be pertorne el t ner Bn adherent

or suspensbon difBx¢nt expressicar vec®ds. By thwulatterr dang tadiffetenteghesibe vedBs@re co-

Il und i t ahl di ti i 1T cult di d.c) .
co  Snder SuL g A Ot 0 e Bty W B L Beon
EBx(r) cell, twh@enceelprosthd of ganvBdiitgEBRI® it With ahdde EBX(dnk dxpleksidm dlectors.

said nedium 5The Exprgﬁsi on vectors described herein can be .
i ntroduced i ntvohaeaR celbhasdepy cortrgusfeciadywith apgxmeion vepopeapeble @Ff gxpressing

standard transfagdht QP60 MRy attd Lkt QUpabid SFBxbRSsiNERe :ﬁ&ivy cRbknlof the
the art may be carried out, such as cal ci um phosphate precipifation,

DEAEDext r 4 nedibededhe repterfpeeferably corteimdndepgadeatly oplcctahlemedstscMhoma single
AVMAXA Grbh, i - j i i . pof i
( m%gss{oh%&%f*@gc‘é? '1ér"‘3 tﬁe pPersﬁﬂr% th)qltgg?&éng& gﬁ%?.lletlé)? |836 %&é 1B Yeavy

or |ipofecta echno 0 exa
Accor di ng t o ahzm ef e netibodpitbel veventpreferably kentsineyp leadt onEBA{atablcmhiksr.

preferably chicken o uck EBx(r) cells.are transfecte ) .
el ectroprati oﬁ}lrpﬁlﬁlpgfypﬂ?f @V%‘Eﬁ’é %W siste @B?‘i@{aﬁ glhe Iﬂ‘fglc‘#d?rg%ﬁ‘fly cxpression
optim zed el eEBx@P&IIs & BiBhdreaen atagctdgvebinge dxpiyssiveboBidbd{ddbhe heavy

with at | east one expression vector in adherent culture in a

ser um f r ed celheil #iiq Light chales of s anfshody rompared ta thsreertemplaeiion sl Gup femession
in the step a),ector;,5ea§§>é{frthelrﬁ GhbctindPbfd S5 ARLY cﬁah.cgmegﬁoﬁg% iR also

cells are transfected by el ectropration, nore prefera o
nucl eof ect i onfoupil thet.avhdndessfegimg asipgle seitanthedercbef intibsdisperession in EBx®

culure 12 SAUGREEGRLhe LA TEALAMRRERRH IR, AGHIE BBk 5 o
or duck EBxO caskdie caceditg thesieeot edinbyf dni gntibodyeamiettie atoedd tasastef ecodingthe
g T e L RREE) 00,2050 e ey AR B R0t UM
serumfree cekbtprédiohWwrahd Bgtit WAl heavy chains of an antibody from EBx® cells is desirable
given that the light and heavy chains are linked together in the antibody molecule in
equimolar proportions. The expression vector allows the antibody to be obtained in
functional form and to be secreted in good yields. Thus the process enables sufficient
25  quantities of functional antibody to be obtained for use in the immunotherapy of

pathological disorders.
The cell line of the present invention is capable of producing all kinds of antibodies that
generally comprise equimolar proportions of light and heavy chains. The invention
therefore includes human antibodies wherein the amino acid sequences of the heavy and
30  light chains are homologous with thosc scquences of antibodics produccd by human
lymphocytes in vivo or in vitro by hybridomas. Also included in the invention are

altered antibodies such as hybrid antibodies in which the heavy and light chains are



As used herein the ternms "protein of interest” refers to a pol yner of
am no acids, linked through peptide bonds. The term "protein of

i nterest" wocloogdagizpr ot ei ns, protein fragnments, protei NPGIER0HISE2SS
pol ypepti des, oligopeptides, peptides and the like. 25 According to
the invention, by the term "biological pregluct of interest” it is
meant either a nononeric "protein of interest” or a conposition of at
| east two nononeric proteins of interest to constitute a nultineric

protein. Exanpl es, of | tinmeric ofein of interest are gntibodjes
Phat are compgo@alegpus b et hhedy; BitriSe SPIPREG B ;e Tat PAgIchBahApcur
and two |ight nghadlRSFor ékEﬁlEte?h Bisp&Yific Rito@@hssdntiBEPHMEIg sltfedpedific &Ptore
naturally part 30 of the EBxO ceFI genone arc referred to as

" het er ol ogous thngingiaptigesy The,sensiast o0 of theoinbigpdamay e & one orpsher of the
i nvention proyj j j ' hawi (=

35 gl ycosyl at }gﬁ&ﬁ@@ﬁ%@%g ?%:31%??/’,glﬁg’%neglfﬁhrtlﬂé%lﬁtgﬁhﬁ'r@iﬁrﬂg%ﬁgh&gs’Eﬁéloas
ant i body héavi rbimehic ckebodiByary vglapleasgibeg from oneentebody efid caistayt €BbAs Gom

oref or abal y EABAN T8, fHfran g e be SpGRAPTatT Thmage: Or classlass
gl ycosyl at i on chinBefs gSyuhodiheaid entibobied iyChivt Whk @ radre Sadtlebr modifications to
transfected EBxO cells C%Eqﬁ[begﬁg)ﬁrforne acf%eordi ng to the cell culfure

t echni ques we PPN #7185 binga 1t RF o adigr phfectqr dudgtipning ypnqths foygh phaliseed

of under st andiyfghody s hdlsiied dTHRLAOMed hltibdkY lind¥&IiRP R &%k LR alt¥body,
the skilled practitioner that cell cultures and culturing runs for
protei n prBduciesin s of thel hypervetinbleregioneinaidditipp desthe RAMRA ape transferred to the
conti nuous cu 1 f.ed- :

cont i nuous 10" S reBBLGE, AU oA dofnb b AEHoh ol rejons o such
(i.e. feedi nganiaidies)mays bprdteradedndladeihia thel dindioni offy akidred @ulittadyi arg Fab
period, while_ old culture nediumis remved ily and the.product i
har vest ed. f ofSERgPh Gaf Tyehly ehiiFas it § Branth BefipriroBe Rey eod ene
feedi ng nedi ushdiss tthee adddaical ﬂnyo@maem@niamsaﬂdﬁgm@ﬂsﬁﬁdmm1:aﬁ of the Fc
i.e., as a_drip.or _infusjaon. For contjnuous culturing, the cells can .
remai n i nleul @ d4upoKfIBdhS cops Afdls pregntiagols| igrydels aphéltett jagtibody in
remai n alive QnehithearRiRY 2EARBRIRHA is ARDnE WHidH dx\e RQAdid | ons are

mai ntai ned. In batch culture, cells are initially cultured in nmedium
and this medi Braf¢rabliethehpiotaie mdviatprest éplaasedoclonst antippdve rmeefereblly & . lmman

cells are not " LML w I i r e . -he
cul turing run@ogflﬁéeio%\gg %&%@%?%%wds g']Iﬂg)ro @gsa?lgéﬁgﬁ%%%eéégln%fe@g 1%8{1& are
cul turing runtraksbectddediibatiedst angl dxpreesion tder eubketeur saDexprassidn MECtérsomprises
i ncreased, 20 by, supple tin he culture nediumone or nore timnes
daily (orzﬁon %llﬁﬁgﬁlstk?/gﬁ Wt“l’ggcfrhgsh nmedi um during the run, i.e., the
cells are "fed" with Mevedeabitm casstee dbmprisiad thdnio)lowitgi DFAt &Quences in the

culturing period. Fed-batch cultures can include the various _feeding
regi mens and ti mesiO48WHIEs Oriese PIABBIGE, SHBIICHX AN Wanange, ANy sequénce
other day, every tupesdays, & seqiB8) LitBAnENGE HRSRy SR of'an! £8iBody) R
once per day, and %e on.§2% Fur%eﬁer,%f.erg-%glggch culg\{yuresnL gar?nbe ?% :
continuously with fregsednhtheraedipalviadertybatidn s¢queetepr oduct is then
harvest ed,at the en f I Uct | on o T resent. .

i nventio n2%r ef er abl 39/' sé;cr?%%j g%pel'gggl‘oég'{a%sgﬁé E‘S@Eﬁ ﬁ%flile tfélgjllrrl(g“élpg %ﬁc‘% P eceﬂuglgce§ & the
t he present i nventfotiowingelordeeul frometec aseqbencearintrentt cgtjuenas)d DN At dqusnce

preferably glycoproteins, be produced by cell nder_ condi i ons
for the large or s&’ﬁeﬁd ra@éfa‘ﬁge‘ﬁri?ﬂgﬂc? oﬁnCBFIm\ér‘B? elfgifg ,CH%‘B ‘lfs‘i(flﬁg?‘nﬁ‘[ﬂ‘i’“g’ui”éa
vessel s and/or cul ﬁ%n%n@ﬂ@yogtﬁdggge@m%ngé@elg&pventi onal |y enpl oyed
for animal or mammalian cell culture. As is appreciated by those

having skill in theadhifd cxgressiga capiette campiigne e fpllpwagkBNAnsEqggrican sy the

flasks areytypical d LAy ) . or.cul 4

a | arger g(():alygl (e. ‘Log?é“%@, ol%ra&%%bﬁ&%éﬁﬂyg%%ﬁtﬁ ?8‘%%“% ggrgcg p:O %H&%daﬁf&n
sequence,

- optionally, at least one chicken lysozyme SMAR element as described in WO



5 systens. The systens can be operated in a batch, continuous, or
fed-batch node. In addition, the culture apparatus or system nmay or
may not bewemissget4wi th a cell separator using filter SPCHERROGSI0PG285
centrifugal force, and the like. In the cell culture processes or
met hods of this invention, the cells can kg maintained in a variety
of cell culture nmedia. i.e. basal culture nedia, as conventionally
known in the 10 art. For exanple, the nethods are applicable for use

wi th large vol unes | s maintajned in cell cultur i i ch
can be suppl enent b2 A7 EfE iste Pt SIAY e fr et S R0 oght

cul turing nediHydevélib s aibl 8 obfeb! bEMtR: WRENY Thventidn do L @HRHE RAt EBR® cell
understood by the practitioner in the art and is known to refer to a

nutrient sol utiBHeGe Wikh atHcask pRoCXDERsEE R FeeAryWhEHINBAId efFPI¢pRIRREPS R cOmprises
cells, are gr Qma%'i}fith\é’%%lﬁ)@vi sgLal ly 15 provides at |east one or nore
conponents fromthe fol ovvi%%: an energy source éusually in the form
of a carbobydrat e sacfishexméssiooswapsetialchmpgsieg theafollawingoDNA swjueragl in the
generally the twen basi c_anm ng acj ds |l us cysteine; vitam

and/ or other or gan%‘%ﬁo%n ounds r%llojf?él feﬂg‘?né:auil?{%o 19t SqgEes DR sequence
concentrations; |ipircferably tDBA tajubyccpenetslinge tig. lighti dhaireb€ aacantibodndr a
trace el enents, e. g_ ing@rﬂga ic.c nifi%nds or naturally occurring

el enents that are Y8E9pit ?({;1’90 PReRCRBCPERSP: | ow concentrati ons,
usual Iy in the m crBioall ckpRSfonCRidetts Ubhpfignd BRI WA Iﬁ‘h&@e(ﬁ.@nces in the
suppl emented to contain a variety of optional conponents, such as

hor mones aAd ot her fadledtiten drdart opremotst gsequengs.y | intronie r sequenser iBNA  sequence

e 2ot AN, e e SPLED o

bases, e.g. adenosfragnenttithemdodi podyad@tyldtippexpuends; ne; and protein and

ti ssue hydrolyzates, e.9.. hydrolyzed animal protein. one or .
beptone mxtur o Coiitin® et EnOSER sBe Mg R hloi b PRI fwSies in e
purified gelatin ofoliplvéiy ordt:evirdl promateh, bitiHidtizs resBtafice @end, applgidaylation
and cel | |?r otective agents, e.g. Pluronic polyol (Pluronic F68).
Preferred!?s a cel FHeAFi tion mediumthat is serumfree and free of

products or ingredi @ﬁﬂo%a?, aBRhT®ne ChicEinysdERNME 5IMBR! d18m&ft ab B&cribed in WO
i nventi on have 30 been adapted to the culture in serumfree

condi ti ons. Commver 63/874%9 avahwam MAkeelpacntass drscrifed in MY 2@05040¢T- ude,
for exanpl e, . E1 1 I : ui I 0; .
Mbdi 1 od. Eagl RO Eine %ﬂb&%gg? 5“&%‘1}“1%% i B o ‘?fﬁ‘\%h frivention. is

Car |l sbad, CA) tramafeckedoeitt atriendi enc(cSpteiol ertx avheiKB) saidlexptdsgof ecdgaiomgrises
exenpl ary di a can be ded the above-described suppl enentary
conponent gggr aﬁﬁ@“gg’&?‘émﬁg’}”“}%‘?{pﬂdi ng optional conponents, in

appropri ate concent aafirktOfipra3sionriasiels colprisgs ¢Rsllywhly UNaI fegtencadith the
as would be known 5 and practiced by those having in the art using,
routine skill. In Rdarineorrdere SNV aupngee of sR@ 11 dhs! Stiat Biament gF 2pgant
met hods of the preggrbs i ily6RE sQfcREE NS Geddinle BARAINEPIME HehW; chain of an
enpl oyed and known for batch, fed-batch, or continuous culturing of
cells, with attentinipoguprp fregnpiat theregf, palyadany®tion sesuatysut 7. 5;

di ssol ved,pxygen (O . 5- 90%.:Of ai i on -
and car bo%g)di oxi de %éﬁ?f{d Q%F{gg)ﬁl:q%g&g%g&ﬁ rrlﬁ%%ﬁg@)‘"/{ ,fgllloﬁ’?i %% ? %c@%ﬁ%g in the
tenperature. Once hdowegt ortilre ANIY| pginc@t of SEQUID NSf 1 iontaefir@sient 8r a variant
usual | y concentrat ed. ce abtained i ncentrated for a )
standar d t echni queteEaEHTEEND SEREAG | VAL B9 s ehein of the
i on- exchange chr ongfdgapeyfragi@int fhietebf, pblvadenyRitid R s&@P@kat i on

chr omat ogr aphy, isoelectric focusi n?t and the |like may be used to
purify, isolate, and/biFd e¥presgion: Gapseiie amprising diecfobpyinguRNr snqugnses in the

Those skikped in tf&‘ﬂo@f@ ﬁg}fr: %\ﬁ@g I%%Itér,y n&ﬁf{ g r&;sfta{n@é: _tg¥n', polyadenylation

chromat ogr aphi ¢ neans o tero us protern purification
sequence;

- optionally, at least one chicken lysozyme 5MAR element as described in WO



20 serum further increases reliability of the system since use of
synthetic nedia, as contenpl ated herein, enhances reproducibility.
Exanpl es oWwomeatmerzs of interest that can be advant ageoesl/gr2isaEsussd
by the nethod of this invention include, without limtation,

cyt oki nes, cytokine receptors, growth facgers (e.g. EG-, HER-2,

FGF- al pha, FEWbeta, TG--al pha, TG--beta, PDG-, 1G~-1, IG~-2, 25

NGF), growth factor receptors, including fragnent of the protein
thereof Qther non-1jmiting exanpl es, i nclude growh hornones (e.q.
human growt h hormﬂw&@i%éh@?’év\m_@}e}?ﬁﬂféf? d‘?sﬁ%}ﬁﬂ_dﬂﬁ_wg 2895/54@874 n A
chain and ins Uic'c@rdﬁlgcﬁﬁ'aﬂétherpcgﬁé'férfbﬁu binBodifEM! RO RE-@ 'c@u(({f{?% S RhRIY is
stimulating factors (e,g. GCSF, Gw CSF, M CSF) , interleukins (e.g.

| L-1 through [trensfeoted Witk atupast ovaerprassipn s¢cteyrvdwtdin sad exnressigBEGRYtomgnanprises
30 its recept - I: rons (e.g. |IFN-al pha, beta and

ganmma) , turmr%llgés}/clﬁ}gﬁg llé)ctllgégl?%'te!\lF) and their receptors (TNFR-1 and
TNFR- 2), thBronbopot et finst ¢xigpésiont dassettbicomphsiag thenfollo ivingeDNG. pajpenocde in the
(BNP); clotting fa rs (e.g. Factorvylll,  F r1Xx 3 o

W1l ebrands. f act or IR 1R P B BT HY. pagiosr of $ROgReN" 2 or a
pl asm nogen act i vat@gméntRA)a, varibfkhBrRsf intfoald deGhcdcs DA %éc%déﬁceh&fcﬁmﬂg the
(FSH), luteinizing horm)n,g:géLH),, cal ci tonin, proteins (e. g., CD2,
CD3, CD4, CD5, CD7hearpghaiepanantibprdyer 2 spent bereof, pelyodenyletipn sequeigs;
CD44, CDA5, CD71, ehGedond ChbrbssRiOla8iete com ﬁﬁn@th%%%ihﬁl-b}@ﬁ sk RRGs in the
B-cell receptor proteins, bone norp ogenlg protei ns (BNPs, e.(b.

BWP-1, BMP02, BMP- Blloging prderiechimena Bl dpheddTbV spromoter dfo$EQ d&r Noet or a
neur ot rophi c facto F)., ins..e.q. renm r heunat Qi
factor, RANTES, al Eﬁéﬁ%}lo%gl V%)%lgélt%%g‘gﬁbnﬁ oglé:esel neﬁf:%ic?%\p%/ Si%qru(%l[meﬁ C?Lgt.l% the
MP-1, MP-2), virHghtphahef the aotibaiytor g ngmemulidrand epatipbidat@nBeQicacd)s,
ion channel protei ns, e(ﬂzxmes, requl at or B ot ei !Lfﬁ 10 i bodi es, .

i munorodul at ory pf tBF §PpEy. © CHe [ ,”_P%éheB WG PNA PrIeIgS n the
receptors, transpoflloffrt 6ides , SWHPBFUEHE nelrfytit A&RitdndBbne, Gddy-AtS/1&tion
coupl ed receptor proteins (GPCRs), neuronodulatory protelns,

Al zhei mer 18 Di seas®H¥¥8éci at ed proteins and peptides, (e.g. A beta)

and others as Knowodnhii aflchst o SheRnPly QLGHOS AR ' i
chimeric proteins aod Bolﬁsggeetsl es, 1as nwg I asgg\?ag\nﬁﬁ%i{ﬁgg%oﬁ?ﬁd&ﬁgo
or 15 nutants, vab3/@H96? one huematl YR demeamy asodestribed af BIQAIHG468EH
proteins and tjd e_also .incl uded anmong.t he i t.apl e. .
proteins, pol %Le%&ﬁge{s? glfloéﬁ%e ﬁ‘e gg ?rﬁl%"t et %r% %rB ()){%)uc?glg @%h’éwenmn 18
met hods of t heapfesdntith avest orerexplessiah pcok aheeth @ithogidasiot vedidt@omprises

protein of . interest |s L ycoprotein, and preferably a viral

prot ei n. @a tlelgasbllmb?f@f’%ﬂé&rg 'ns (subunits) that can be produced in
the nethods 20 accerifiingpkddsibh @adsBive Bbhprikinghle UH BowitstINQMUL sequences in the
limtation, proteins fromenterovirus, such as rhinovirus,

apht ovi rus, or pol fo8ayig erder: RSV promuserpelsSEQ s N° sueha fgmeppes a variant
simpl ex vi rus, pseﬁ&%Bf'}Hh?@qié’ IsEHRn &Y, CB(N/A R& J&ﬁé@ogﬁ:o}{hgqﬁe heayy chain of an
ort honyxovi rus such as’influenza vitus, a p%r anyxovi rgs, sucH &g
newcast | e di sease antibady omaclsgginreat theseof pnlyhddanglation smgjpenvanps virus or a
nmeasl| es v& us, ret_ré)vicrrtf . such as ht;man i rmunttﬁdgfl' ci.enwi rus or.a,
25 parvoviTus or a pAPOVavIFus oM BEaVY KB s Sy aals FOY: SEEhfead the
transm ssabl e gastpiewringrartiérs WOV proddotér dfl SEOVIDN MS,3 6116 fra@fment or a variant

ti ck-borne encephali tifg viruys or yellow fever virus, a togavints,

such as rubel | a viPE§CrinERNET SPHCICHESNG Hequepte grsodingethedighe glitinent the
encephal onyel i tis aibbdy ord AERARLE hbRof BUShAyMIibHSoquaie as hepatitis
A or hepatitis B virus,” a pestivirus, such as hog cholera virus or a
rhabdovi rus, such -a% thigbfwsesyion pesseo Aemprisig et follawime HAN Acseiueticee int the

th t f int i . j N Ln. h f .
enbodi mertS the. bi SIS Eme,frad; ByHoChiRordt RlBlin KRIBAEE BEfe HoRaGH, fion
sequence;

- optionally, at least one chicken lysozyme 5’MAR element as described in WO



fragnents thereof, and i mrunol ogi ¢ bi ndi ng equi val ents thereof The
term "anti body"” refers to a honbgeneous nol ecular entity, or a

m xt ure suwi 288/=212¢l ycl onal serum product made up of aPQI/ErR2bUSy280f
different nolecular entities, and broadly enconpasses
natural |l y-occurring forns of antibodies (gor exanple, 1gD, 119G |gA
lgM 1gE) and 5 reconbi nant anti bodi es such as single-chain

anti bodi es, chineric and humani zed anti bodi es and nulti-specific

ti bodi es. The t " b " f t f
o | vati ves of al | UGP7RRe o 8 Ptiges MEAR Efieniags fesriarn W pPR0337,
nodi fied or dahiVahi SROh&Y 'cﬁ’fﬁﬁ $enddehf0donkitate JeBERITONANG, BRI, dNA,

specifically bind an epitope. Antibody derivatives may conprise a
protein or chénd el clemsidetsinecrrapeigens daows iathe ao (Maltecwar¢lonmg: A Laboratory

ronoct onal - aniygdsi s BARRh vaSelSe ek biingha 10 a Lar get

antigen or epitope. Anti Ies may Inc are fiot limted to
pol ycl onal SantAcbmdmgsto amih@rmhﬂndimmhﬂhdaﬁﬁx@sel( nﬂhs)invehliwmfuirmmomprises an
chimeric antibodies in anti

I' d .an
(Schvs) . Pan Frampn S ap g bl B Gl oatt- S fofralt PrRBim coctic acid

(sdFv) fragnmesémend@npreferablPDIA &qéiat, entlingatt dnbicshopttic prfidiaop@silf sinked
synthetic 15 anti bodies, and epitop gg ndi ng fragments of any of the
above. The tef%? @%ﬂﬁftqt%a&ywn‘aq %a@al?laf) pideqtie P%F%W%fétﬂélaﬁutaﬁ%ﬁtom protein in

i ncl udes a regicOfeIEqUE Vzﬁh—%ﬂbptb@c bRR:ifrSs "sﬁgdt&ﬁ irPfheBdtohTObRPEi AP Wakdinalian,
Preferred anti bodies with the scope of the present 'invention

i ncl ude t ﬁ@sea%@msmp@ihﬂ\gl mdeﬁwcri% fapeifiproteinse Neesdiog te herdfetddowntegiment,
ant i bodi es: g
fhe heavy and T SAePepats MR S3p s0BL Rl ) A R IR T3] 1009
al., Proc. NaﬂenesA&athv $3i718-0%%, LBR: ct 423D, ZBDclehD I2368:213:22PptExample of
No. 5,725,856) or Jrastuzuma ant. -

anti bodi es su ’Fpr(ésglogme%? TEOARE f‘ntmm@%':% %@F’inﬁo%“ﬁ%ﬁ%gf?fmm

5, 736, 137 (RI TUXANO}, first &4prd¥8ibh Cashettd) dompriistd theafollgRingOBNh&qdéiées in the
antibody as in US Patent hb 5,721,108 or, 25 Tositumnab ( DgCA

anti-1L-81{st Johntodpwiz ordgn &V, RpY: Ofgcégnmg‘élél)alphafwlr\hp%@ﬁ %)9%8“03
Publ i cati on No. Vﬂn%{n@?’%ﬁéncea@bl\mvg%eﬁ@ cRQgis ahtnapapbig NR13 grotem

humani zed and/or affinity matured anti-VEG- anti bodi es such as
humani zed anti- VBGHyadseylpdmscueade;gnd AVASTINTm (Kim et al ., Growth

2nd Vo b8/ 45331) 2% 8 B e BT B0 bR P R BB oA st i e

anti bodi es, incl udfoﬁgwﬁ@@danﬂvmpmmmadpmamlyme scsishimre géne, poly-adenylation
(VWOO/?SE?@); anti-CD! |a (US Patent No. 5,622,700, WO 98/23761);
anti - EGF sequence,

- optionally a third expression cassette comprising the following DNA sequences
in the following order: SV40 promoter, neomycin resistance gene, poly-
adenylation sequence;
- optionally, a chicken lysozyme 5S’MAR element as described in WO 02/074969
25 or a human MAR clements as described in WO 2005/040377.
According to a preferred embodiment the NR13 sequence is SEQ ID N° 6 or a fragment
or a variant thereof.
The instant invention further provides a method for producing at least one biological
product of interest in avian EBx® cell, said method comprising the steps of:
30 a) preparing EBx® cell according to the invention by transfection with at least
one expression vector; transfection may be performed ecither on adherent or

suspension EBx® cells;



(chimerized or humani zed 225 anti body as in WD 96/40210); anti-CD3
anti bodi es such 40 as OKT3 (US Patent No. 4,515,893); anti-CD25 or
anti-tac aww doslisep4such as CH -621 (SI MULECT) and ( ZENAF#RD204sB86285)S
Pat ent No. 5,693,762); anti-CD4 antibodi es such as the cM 7412

anti body (Choy et al. Arthritis Rheum 39(3): 52-56 (1996)); anti CD52
anti bodi es such as CAMPATH 1H (R echmann et al., Nature 332: 323-337
5 (1988); anti-carcinoenbryonic antl gen (CEA) anti bodi es such as

hM\-14 (Sharkey et al Cancer ts ; 3Su d)g 5935s-5945s (1995);
anti - EpCAM ant i bodPeSUEERE sy mansipate ﬁ/@lﬂé@k}; héitabls) qoplifippspand in a cell
anti bodi es such as . ghgt ¥ed@k: 9d C7E3 Fab (REOPRO); anti-RSV

anti bodi es such as MEDI - 493 (SYNAGI S); anti-CW antibodi es such as
PROTOVI R ant i - hep& harvesting thehindogical prashictaef interestafion. sid pBnsfrcteh BBY® 1ell,

OSTAVIR;, anti-huma 0 h- G250;

anti-humanl7- 1A aﬂf C% gl’lh%gkﬁgﬁﬂgh?} QOQHFH u@ncggoﬁ%gaé%?l ?ﬁlfﬂurmr

ant i body( A33) Thanxpreskswmmcmesl desarived aﬂtelnbmad)belﬂﬁtbddce’daﬁtodi‘B@aﬂhSliy :CZ 0T
y

gangl i osi de; t|- uajous ci.noma
ot L hman | e R GO S A R R B S B R i Saa WP gl man
the anti-HLA @Buamiﬂ e dyt e BE Yartiby Butl buchld chRuPHESPRIte Eﬂe‘é%ﬁ&ﬂ DEAE-
provi des a nethod for the production of an antlbo%ytmhlc ri ses

¢

culturing a tPsneeacdigtedaiqusiectaay, (elegiropasaiony auden ﬁ@e(rﬁMéKA Gotbhy CE),
of the EBX(r) ip8ddnR-HEMNatbE nGArEBH (@ rgeélﬁ%'hﬂoﬁ%l't@}o?q ?écﬁ'rrﬂlge rte hn?rlg1 for

preferably serumand protein free e resul ting ant|
be purifi &8 annlanﬂlm)mllnam@dljwmoac&@Ddhm:b a\mrcfhrrsd anbkahmierm mdhfdsjcpas) EBx®

Expression of cQgst gre(f'é} 1PEnke Ngﬁ guckn LAD tare%ranéfef:%g oy el?%rogléatlon more

proportions ena 1 UM yi unc I ona
obt ai ned. The pkfaus§ bpheccletﬁax{on)whml ik an oftirhiaed &lBatRphitddn tealﬂd;ldg@vrdeveloped

speci ficall y hi EBx(r) uck. EBX cells, are . able to
produce at fi%r“ﬁ\?g&&gﬁeﬁu(})ﬁwg? 3§ et ﬁ}awesﬁfaﬁw Y955 4R efheent cyityre in
preferably at sér@dsiteelR1IRGItGR! thédhay. ,Qf:cdrdmy P8 g%?éﬂréd”erhlfbdhﬁénﬁ hin the step a),

culture, nore Breferably at |least 25 %a el | / day of |nnuno%aobulln I n
batch cul {erek é@eﬁ?llﬁd?f@feEQIYp‘Pl‘é‘fkéFalbldy EBr@aeslls 35 wrypstester /yagfecgppration,
i munogl obul i goln Q?érﬂh{/ (Bgllﬁfdfegfec atcﬂ:%t n?l%@é?{;r? vOebinjn ?Lfsp&smn
cell and are then secr Into t ture med u unct1 ona

culture in a serum-free cell culture medium. According to another preferred
embodiment, in the step a), EBx® cells, preferably chicken or duck EBx® cells are
transfected by liposome-mediated transfection, using compound like Lipofectamin®
20 and the like, with at least one expression vector in adherent or in suspension culture in a
serum-free cell culture medium.
As used herein the terms “protein of interest” refers to a polymer of amino acids, linked
through peptide bonds. The term “protein of interest” includes proteins, protein
fragments, protein analogues, polypeptides, oligopeptides, peptides and the like.
25  According to the invention, by the term “biological product of interest” it is meant
either a monomeric “protein of interest” or a composition of at least two monomeric
proteins of interest to constitute a multimeric protein. Examples of multimeric protein of
interest are antibodies that are composed of 4 monomeric proteins of interest (i.e two
heavy and two light chains). “Protein” or “biological product” that is not naturally part
30  of thc EBx® cell genome are referred to as “heterologous protein” or “heterologous
biological product”.

The invention provides a biological product of interest having avian EBx®



anti body. Antibody glycosylated by EBx(r) cells maintain antigen

bi ndi ng capability and effector functionality. Interestingly, the

i nvent ors Wowdosigd2denonstrated that the anti body, the BCWERROEH056285
fragnment, or the fusion proteins that include a region equival ent 30
to a Fc region of an immunogl obulin, prodgged by the nethod of the

i nvention have increased Fe-nediated cellular toxicity. For exanple,
anti body of IgGl subtype, produced in avian EBx(r) cells, preferably

chi cken EB14 c hav an increased ADCC. 41 tivit ar.ed

Che’ same ant i BOHYSH Sy SEE SHETGBIT BP AR B S| FinpRe RUse chfdien
achi eved by preEB4es 5RBodyR@iodinbROSHRRLRS EBM F &iv1 Wgljkobf1RioY bARaving duck
EBx(r) glycosyl ation pattern, nore preferably with chicken EBK

gl ycosyl ati on ebifogyiatignc WOEB?{elf‘)ralzj‘IlX/@@@ﬁl glysasvlatiern, tlB34-12 glycosylation,
articular, t d cells of the invention 5
: A

all ow to express on- of anti bodies or fragnent
t hereof, carrwi hnguhummﬁmld\ltrhmsﬁfbcm BBx@ oshx cinabé def@med@tmrén@fto ahe cell

bi ant t t h
o ant nver -k AP 355 LN, SHSLIR M A Pl g Lt
ADCC activity uhdbr&tﬁttdnig)@'b’emthmmgtaaoﬁ dcadibbe apireciaed bodye foud phdtbidner

produced i n EBxC) s, dﬁﬁlﬁro portiop of non- f(g%qs yl at ed ant bodi es
10 represent &fat Ic scP“fB%m Brigg PRy L5 Rpotel pradpefionsen inglyg g general

preferably at i};Rastanfth?acoftinubes @I&hfeb‘ﬁﬁitbﬁftﬁulﬁfre thﬂféﬁ[batc_ﬁkt‘%lltﬁlfeol'nea c&ﬁﬁmous
i nvention provides a recombi nant pol ypeptide, produced by transfected

EBx cel |l HPneculpies &rapianpiycleshpedtueemediym suppliaeri (et Heeding medium) is

recombi nant p?t&@ﬁ’&&% R defis E&%@E %ﬂl'tlé’fﬁg ﬁﬁo&'%ﬁd&%l&‘ E’t'hﬁ%in{éﬂﬁﬁl % refdfed

nore preferably approxinmate en nore pre era
appr oxi nat el y daih/suf the];ﬁommsf hm;cﬂafc&chthphen&aw o ¢0g1103m13ﬂyain daginuous

. M i.sel d
onoct oner” anehBuR EEb SEtbenbE PRO B R RSP gy -
duck EB66 cel Wrip ioféhfustdie Fel Borimucusadulltuligs] ¥hd &ellg hrad a@heem iz adiuasadiaNt agis

approxi mately 45%or nore of non-fuycosylated N-|inke
ol | gosaccﬁgr i detreds o jeng asdle cells remaih pit gy ﬂaesenéfﬁama@}f@rapé sgltusing cardifigns

appr oxi mat el y a35%AiRtind®I18 tefch ReME L&H§ yﬂee}ﬁﬁml@@u%éd iAk&lium and this medium
ol i gosaccharides structures GO, Gl a invention also rel ates

to an antibodjs eithsn f%m‘?"ledod%k)lﬁﬁéﬂbumcﬁtﬁuﬁhlempﬁt@@tub@dcﬂh EBxel ) fagd| with new
f bl

Compar od {0t AEIE, Bef, it Ml e e b A T TRP LR oG 1 hdeged

cell line, pr ef the aind of tmﬂ(ﬂurmgmmmwtchﬁlimrwthemwrmmpmefees alotegsed
| ect d f.erably | LgG2, .| d

04, Nor 20 pr B SPEBTTO RS th e BEap Tt s e ni Ut eagphyS it

cells protei nﬁﬁﬂpdmmhpﬁum{gatﬁeomm i.8, e eafsodre “daef wHth tnewl MedigASE feeding
Fc-nedi ated cel |l ular cytotoxicjty ag ai nst_undesirabl e cells nedjat ed
by an i munogMGaUm h dgFing the gyiReHe P?fé)ﬁe@ﬁd@fmbywaws bie8| Wgiude the various

mol ecul e carr ydeBg o defimch@ P Nmef a@Bescribed above, for example, daily, every other day,
every two days, etc., more than once per day, or less than once per day, and so on.

25  Further, fed-batch cultures can be fed continuously with feeding medium. The desired

product is then harvested at the end of the culturing/production run. The present

invention preferably embraces fed-batch cell cultures. According to the present

invention, cell culture can be carried out, and proteins, preferably glycoproteins, can be

produced by cells, under conditions for the large or small scale production of proteins,

30  using culture vessels and/or culture apparatuscs that are conventionally employed for

animal or mammalian cell culture. As is appreciated by those having skill in the art,

tissue culture dishes, T-flasks and spinner flasks are typically used on a laboratory scale.



30 i mmunogl obul in region, or an equivalent to the Fe region of an

i mrunogl obulin. The invention provides an anti body (or

i mmunogl obwioi20¥s/ozul at i on produced in EBxO cells and hewi/ErpotsRseas)
gl ycosyl ation profile wherein said anti body popul ation, or 42
fragment thereof, conprises a |arge propoggion of antibodies wherein
the Fc region carry a common N-linked fucosylated oligosaccharide
structure of a bi antennary-type that conprises long chains with

t erm nal t areglacto e I e p ion

bt bodi oo whaPEHRRE B R sl ksl Yo AR ey st oSS ng he tiko)
fucosyl at ed olpkgteg@es MRNIdsy, Dt U6t Hﬁtﬁe&fto 3 BRIMANRAT Yot @6y, thRdllow fiber
conprises | ong chains with termnal G eNac that are gal act oSyl at ed.

Sai d anti bodi &orgasiul aellesnbatide chlyrac Lerstizred Yk HaerEariorapystcois pat &p yused.

45% of non-fu c

Conf or 5t rong IDGRTEER it GBS o0t SPRRARGHAe 16fer b or (iR IR MR
anti bodi es; t lsptterns the systyms wan be topalateedﬁ/qa imte, epatilupusyon efed-hatoh Histe. In

10 nore than 8 o of these anti

At i body. papurddtiah e SHiie dRpfeht IREL Y Ao Rotr Cay BtV et
resi dues on ttqq)aNtdrm@iﬁgdﬂ@fst gasiey, cbarifugel HiceUaldurelied a

bi ant ennary-t that is linked to Fe regiqon, A |arge proportion of
sialic acid r ﬁﬁtﬁ‘@ culfure progesses Armithnds Htl%lné{%‘}tﬂ’n(%é&ﬂé)canl bf drdngained in

nore that 80% varglherall yulilé ﬁleéhg aﬂa B ot ﬂ%@ifd e:fsac,lahyenﬁ@ﬁﬁlytk}ﬁ@{%n I e
of sialic acid 15 residues are NeuAc which are known

non- i mund@enid. Far Braveme, thhemetbodsi men@phppéplld fcprwomthdhrgefvoslwms| ef cells
acid residues S ( .

ised horei n. - PRIEATHIAEN il ACHGR YHREULETE Sl ARttt DR fiiend B e
ant i body- depehkleﬁltypa:elly Ukel cudtptiog medmnt Walam dalted| culhae neylmnt’ "Disi actietnythat is

e PR G R R SPA 3y Ln son

“anti body-t ar gaicadcetie) pigferddyy ahiuiiRdr inbmndiaal defst 9 Gobh Snd erMﬂgéherauy
i mmune effect or cells" are a popul ation of Ieukocyt es that displ aé
recept or sion Preaides aipashers ?rﬁwagﬂmmﬂeeﬁ frompthedp ltyving apseengy sowes Gpually
of antibodi esipihe Frnf6f 4 4SbAdRECHBH BS ﬁ&%ep%ﬁfe@iemlﬁfafrﬁﬁ& Qcﬁds and generally
functions. Such a popul ation"may 1 ncl u% isnot Imted
peri pher al bI edwery bapinoming eags @bllsIC¥St€1FPBN@)aIT@deIDdf0rm§t€upwaﬂmdompunds
(NK) cells.
ant i bodi es or lcq%wloggd étqé"g%&%nﬁ%lolrg lg’li(ffllseo(r%g]!ee%71 halem?’eér? fuﬂ)g?l%g%ceic? nd
Fe- nedi at ed c&hdwhlamaniyt apoXnapinic icomgedrds ad mlrelil)t h»ed:urmtg elearea@sthat are
t he nunbe hbod%({% eted ceIIF t hat .8 % in.a given
time, at gl %’f’?a HHABRY O W ORI TRIIRES, USHF YR tHEMICTRMQIR © 15t ei n,
in the nedi UnCSllllrduQUf&dhﬁﬂtuﬁh@aﬁ all@ebe sapple@bdisd tdYeohag AEGHRE} M d?;txonal
Fe-nmedi ated cellular cytotoxjcity defined above, and/or a reduction

in the concenfOMRANEMS.FUCENTS hermpnes and fotlies _gronthofaciorpt &e-n insphn,t fisterrin,
medi um sur r ougdifgaf BeENE egui fed [ h

a given nunbe?ﬂof ES%antl b%gg/%t%g%ngeatrgdmgelpﬁ S%l%l ?iecé; gﬁ)ﬂg&;ﬁ’ ﬁéﬁééﬁlﬁnojnd
t he mechani snplsfspirde, radibafferd, gl HEPES; nuyleotidesiaod thysesThe. adnmsemsélynndme

Pc- medi at o t t

cyt ot oxi c? ﬁ@é’%‘?ﬁ‘& 5rpﬁt{ ﬁé)ltés%%rfaéd at%’f3 u"lbog%%zaté 41 Ug ‘%ﬂﬂy ?dafi mmﬁll protein
produced by t {reptohdier pdpygre mifktuess tvhivk|chs be ubtainad fIfOﬁ‘[ arﬁmamm_s}peoducts purified
hybri domas, using the sane standaé\"H roduction, .5 pyrification,

formul ation aBdPtlt O B HEEHINSNUBRTcH C8r SCUABYGII B0 PEOEHIVE (28RNt F-8-

the art. By apfuidi@dyold@VPRgodi® €682 PR%rAAtE RQEN teRRAIRMiuk Shd: W é%'i'um-free
cytotoxicity (ADCC) is neant an antibody, as that termis_ defined

herei n, havi n#id ¥ies dayedncrprangsdiges of arimelongin Jpx® griladf the invepidn have
known to §0SgRh g%{téﬁitﬂeﬁﬁé’ %ﬂ% 1hst:r'ﬂ L& BhlitiotdNe accepted in vitro
ay is as

ADCC ass assay uses target cells that are
Commercially available medla can be ut111zed and include, for example, Ham’s F12

Medium (Sigma, St. Louis, MO), Dulbecco’s Modified Eagles Medium (DMEM,



recogni zed by the antigen-binding region of the antibody. The assay
uses human peri pheral bl ood nononuclear cells (PBMCs), isolated from
bl ood of awoexteRsiz4chosen heal t hy donor, as effector ceCIT/BER20@8/0562488
assay is carried out according to followi ng protocol: i) the PBMCs
are 15 isolated using standard density centrifugation procedures and
are suspended at 5 x 106 cells/m in RPM cell culture nediuny ii)
the target cells are grown by standard tissue culture nethods,
harvested fro

o vested | omAR, SBTRHR ol Bk, RATSSAEAD B Sl e

mcro-Curies gfS)SITY , thvashesbidgV &emplahy M&lid &l tydr @adedim abeaéidescnbed
resuspended in ceI | culture mediumat a 20 density of 105cell s/,

iii) 100 micr GPPRIGAIEY co@PencAls Of aingsedionis, | ngluskyien sensanab sompapeats, in
transferred tq r v,

anti body is sepllﬁgﬁa;g\gﬁcﬁlﬁgéﬁy ?%ﬁ’iﬁ%dg&ﬂﬁ%és&% 06%&}6 7&{%% V&Jﬁ?d ]ﬁ known
cul ture nedi uranchmhcﬁ@edn’ojc tiois¢ hevisg of tltehm nsisg lroutmg skilk |Imcad§htlslm,l eefli aultsre
are addedtothetar he 96; wel |

festing in o r FpTubaSue i dnd M) b Rl neRb & o My eppically
whol e concent remplo@ed Zbdriange Apobich, ipd-bateh,t Gie comubuscilelRgaser ¢dB) with
controls, 3 additjonal wells in the I at e cont%nl ng, the | abeI ed

target cells, SHEEEP\PAISE O, Do s Eﬁ abpubd gt Yaslvedorygers (Ld e Btween
of non-ionic desi@ruemt JMNaNkAehiiorSkeMRarbst didx® &0,), RihRRAdall hidhRity, in
anti body solution (point iv above); vi) for the spont aneous rel ease
(SR) cont ABI s additiei@itempsmaiirenel |s in the plate containing the |abel ed
target cells f.

netead of ¢ hO afirtay B IRGHEL bk, & inHicls il dhorfithgd Ol B i
m crotiter platreentsat¢chionmcanytstantargaechatqubGugh gs fropardtivei disstgel eladrophoresis,
i ncubated for.1 ho iters of the .PB

suspensi on ( pSIIRFEC angﬁoygsoh?}/o f"é%‘éiedg&o%@fé%wnmf@ ﬁegart-ago?!\ﬁ-rangwgraphy,
effector: tar g;eéleaﬁb Ifodusing Qnd fthe? Bkel man te tudel @ plrﬂ"si mletepbraﬂ@don&er@my the

i ncubat or o CO2 at npsphere 7C for hours; i Xx)
cell-free gup ?ﬁ Oa%ﬁtls HYReal mﬁilleg mhgre\/égtt B@Y aflep ttﬁ@lﬂy devise affinity

experinental | zhlﬁﬁiae%eeﬂmr ﬁféht%ag?'ﬁétefréfloécﬁ@) pmelﬂ%ﬂﬁeitbﬁd egielcﬁgy afor those
ganmma count er e percentage of specific |lysis is calculated for
each anti bodleEfaé@ﬁSé'eﬁthFC@tﬁ landlaeee‘frmﬁgthp@efteﬁéogoas pigtean is known, for example
(ER-RMR)/ (MR- S Iy

quantified (s?en%glljeg? S?I%{(xgbglb ¥ g’P thh% ? Xﬁésfﬁ%g@ﬂfg%%ﬁ%n%’f‘eﬁ it enhan due
i s the aver ag® thadibsact lof/adcytxmuahumﬁli ed aﬁmabpmmamst ini the a:bmme)Tma)absbﬂme of

MR contro (see p v_above aver age r.adi gacti vi
auant1 11 o8 ( SSEoRoRHEeT peBRRcirBR: AL ikt AFe R AT HIREE wede s
above); 4) "i paitaasiadd AR, eﬂlﬁn@b@fr(tpﬁ@cﬂlcfbﬂltﬁlther an 10 increase in

t he maxi num percentage of . specific sis observed within the antibod

y
concent r at i onExHPRJes QTIPS &5 H%reSféh?aFe} bgadvagassousl prafdueefeby the method of
concentrat i ong@f indftoRGEbudeS Wt’th&ﬁquﬁﬁtl@ﬁ my?o\k‘ﬁleg nc%'tcﬁ:?ﬁef re@{;)térp SrbERE LGRS

percentage of specific |ysis observed wthin the ant
concent r at i on(agdye, ttEEt-dFabelpba, F@iebcfncT@Er@bﬁhﬁ,nT@B@@a; RDGE| KiK-\,dGFe2,

ggtel QES? o JEORY, dgrYi‘%{kEfatcano‘?ﬁggt‘é?s %?c?l?c%}g o&f‘&ﬁ %? Itlti’e\’ p}ope?n ﬁ%?%f Qther non-

st andard pr odhmttmgnexampﬂesf inchutlé cgmowﬂlohasmioaéq G aimdnaat gfoagb hmhhm;lshovme
whi ch are known to . those. skilled in.the a For exa nti body
'9GL subt ype BPBHLAEETER e o Sba TSR e SRR SR Ha T SRR Pronsiin,

i ncreased A fowdtiny abRey t @intuMaingafiBtoa (. ROodyCHy, OGMIQSFHM-CSF
DSy O oA >

hybri dona o cells. e |nvent| on also relates to an EBx10 cell

line, preferabfylediiak (@éé Jc@rcpughlﬁel2),u\saé¢lu¢r endethelipd gpcrvehdworowliﬁl‘) and
reconbi nagg ppl ¥, g%lﬂosy p &?J&P&% ggﬁﬂ}ﬁﬁlﬁaﬁé‘%wﬁ% @éﬁﬂﬁ& fcSlosis

| i ne produci ng ypeptid acteri zed®a
factor (TNF) and their receptors (TNFR-1 and TNFR-2), thrornbopmetm (TPO),

thrombin, brain natriuretic peptide (BNP); clotting factors (e.g. FactorVIII, Factor IX,



45 used the fucose-specific lectin Lens Culinaris agglutinin (LCA) to

sel ect EBx cell-lines expressing an even |ower |evel of fucose. For
exanpl e, EB®R0EI4ER4mMay be plated in 96- well plates i nPGEERRIIFISE28S
mediumat a cell density of 5000 cells/well in the presence of

various concentrations of LCA |lectins. Afggr 5days, the cell
viability is checked, and the 5 rare natural variants of EB66
expressing reduced | evel s of fucosyl-transferase FUT8 MRNA can be

sel ected and pl a in_an resence

ol Leaas vep VEshPud Gisdtind Be 1B Ap et Bt BT PR fad Hvaror
than can be expeRAYegioRineses Falliole! GirmAsthef @brmidhei (FSBD) litéitizing BE@UE &LH),
r econbi nant pol%peptldes with a reduced fucose content. 10The instant

i nvention rel &Yooy ¢ROBIEESIG §alCly ddddt CBf @P@ep@sﬁ % drd isg GLHAD:

invention as giRdi €BIENED2HPTHSPGHIT, cébhy,: cDRs, 'd?j/ﬂ”tét@ C‘?Lﬁt g{%tems
to the antibody accordi’'ng the I nvention as a nedi cament . hi g

cyt ot oxi ci by eeCliLeshiof-celbrid B-epllogoeptar ro@ingd bqneanmhpgemcr IerdwmadBNPS
t he amount of _an Wi decr eased

treat nent assog Eﬁ?c%ﬁ?@ 'ﬂi\@%ék%tgg me}uo‘Pr%1 1111? ?%cgo&gg%%gne FeHved neurotrophic
non- gl ycosyl attetbrb{RIDNE), amhrqmrophhuc,t Sg( @engyin, wheﬂatmﬂofaeionsRANTES albumin,

ant i bodi es ar e us nedlcal her reve ng and
R R A i TR g ARy AR ) R @w@%irwaﬂ%@s
di sorders ar e gyifical nieﬂﬂbﬁﬁlb' Prateirt] slsasa&nn@aﬁﬂo&ﬁﬂsal enlzyhfn@s:t fe@h'l%tory proteins,

di seases, cancers (e.g. Non- Hodgkin |ynphom fEie nﬁ/e ona,

nel anona, 18tc aﬁltiqur?ﬁeéﬁmwwm B Oteinp.DE; 8. I-%ﬂﬂbeMH that BY ifamiy), homing
Hepatitis C, I

rart vs. hostof 25 LaRbR phitbHE uphSRECR suEe SO0 O pRin SEHEEL Rk Gor
di sease, thyr @rcdeluh é@é@éq) myragyndrbatitery greteins,, Alzhaims$ @n&eamegsemnatcmprotems

asthma, etc.) | ory rder r heumat hritis

system c | upi %nd 'i') p?: 3 ?1 él %\ngee?] |%ﬁl ?tfl%grSe olr(Iéo‘Y)nr 6r\1/|t§eesrtt he® Sseprg?ems and
EBx(r) gl ycosyblgpanides)dhintenicqiryteds ihapepeiided, ak egllcal frapneeticirpotéong, or
anti bodi e vi ral :{)r ot el ns nuf act urgﬁof .a medi

for the pﬁéphmf’& KaTigts: ?W&fﬁéaf ' ol Sher o e jpteps o pepiides are
af or enent i oned|sgliiSALERT Gmof¥ T8 REiRGIdBRbtdiss, BHolpeiadts Ofndt f@RkENhat can be
human bei ng having any such a di sorder conprising administering to

sai d i ndi vi dualrodaceﬁrlwhfyma@pii%ofdhepﬂﬁ@néwémtloeal ly effective anount of
a EBx(r) glyc ateed I u

The 1 nvent on ol b g Btbdtc KEIRHLR HonBLAL R EBLoRbRRL G prefitaby «
to the invent voad pfrcmemt Healmvlepawathmotemﬁ (albpﬂnab ttacezut ba:pﬂodwdpmﬁletmcthods
for the p?rgventlo gt 1n tl%at qt, tp Lﬁ;lraltaﬁ gem om e?'()s{res %has
Such phar celtPCA® Qo n9p SFHOGAY lﬁ) ‘ef'e &b HES 58 PGl R

to the bi ol ogtitdadvime,0ahihedvirug @hyslicvhyediic airhy, laegepiiab] sudi isuB&pesOsimplex

carrier possibly in adm xture with other agents such as, for exanple

an anti bl ot | ¢ VINeiSSHIPEIS S TOHEIe DB STHREYAOViY e & Influenza
physi ol ogi cal vg& 'anﬁararﬂ Pasphat fichulst frrdstRadikge vﬂﬁ?%%ﬁaﬁ‘or@%ﬁ&ﬁ@%ws
sal i ne glucose and ffered saline. Alternatively, the biol ogi cal
product such EBEITHA VERE Plyougastag i TEtyRis, sheeds f(tmeem@wmdeéf@)en@mwus ora
reconstityted e e dit n ugo

buf fered g%)l uP%rgEr;]VIQIE I:,awsac?l %ﬂg%ﬁgsbe%taﬁrq:ﬁe?)gf%rdg%h[aﬁ%us?ns{/ugﬁtz:?s \nsmissable
provi des a phgastraceeritisgals momﬁmwtuqosuchtasrpck-homg etdephdiitclvirgs cayellow fever
product of the.invention and a pharnmaceutical acce s{ abl e carri

r. The
dosages of su&i'hirdPEYIes Y ]FE)’HJE clla Yiup op GpSfer ST 85H8‘i‘elz}“§??“ cquine

bei ng treat edeaphaldingdli€is vah,Pd BEfati chibdpt vieat ﬁmtas Hr‘esgantamAa@t hdpastys B
the dosages are for exanple in the range 1 to about 10 for an

adul t pati ent VisiseReicalbyifuss such asghogsthelars vaeﬁwphﬁgb@adewn&amb #sorabigs virus.
peri od beﬁfweeﬂcéoraaﬂ toggqo@rﬁy§mb59hﬁ%ﬁsth@§r<ﬁgﬁ1of‘ln§&£s@ﬁs' OhcRLSI fokd nely

parenteral including Intravenous i ntranmuscul ar, subcut aneous and
In another preferred embodlment the biological product of interest is an antibody. The

term “antibody” as used herein refers to polyclonal and monoclonal antibodies and



and exanples are given to enable those skilled in the art to nore
clearly understand and to practice the present invention. The present
I nvent i on, Waes/iE2124i s not |imted in scope by the exenRIT/ER20¢B/056285
enbodi ments, which are intended as illustrations of single aspects of
the invention only, and nethods which aresfunctionally equivalent are
wi thin the scope 20 of the invention. |Indeed, various nodifications
of the invention in addition to those described herein will becone

t tot ki | th the fq ,
and- acconpany TRETETAMHES, HEUEHT GG BERPG RS AT MeBbels Sk afioody

W thin the scogersob 4 H@n@?ﬁ@cﬂﬁ&ﬁol@hﬂaﬁ@}tnf% d AxthiR"RALNdSa Slydle@] serum
description, reference be nade to the I egend to the fl%ures

bel ow. 25 FI GBrEsget irpdgyReofe: plwaiwnigiffeens tyolecilsr entdicsrnddeeashy encompasses
pW3431 ( pKNe%QﬂJraY%\%Hén ?&rnﬁrofbeﬁﬁfggﬁ)i@§ (fof @Jrhp?lgsIgﬁ q%@giogl?\ IgM IgE) and

resi stance cassetté to al ow pl asm nﬁ Ification
cl one sel eéti mwombtr@nt tanfabmﬁe@csquna&)fsmg prheigs antnbod@s,t chignerin 30l zhumamzed

cel ['s. The npt t1b g t(?-esecgfh EaliBON CI by hOSpa%th[)g(Pysf AR R O%r nts
anarmy ORArFY oY ot agE

and gives to the organt §m anc Frycih T h-pr
to Neomyci n i an¢dkavywtest aITroﬁnBe: forptainy) and o4yl firthebyorhptses any modtﬁed or

prokaryotic a d euk otlc ters cloned in.tandem._ 47 upstream
nptl 1 gene. BPEFP ithd TS @sraé?ﬂtwe RFUAEWP R # Spitope.

MCS (mul ti pl ePﬁl'tl@@d)ngerﬁlahﬁés mag abePrikd aa}ﬂot@ﬁ‘ipély CIRNREL SROION &R feﬂeco an
har bourin an easely exangeabl e pronoter (i.e CW pronoter.

i ntron and0a peiledyr4giosac oqral@zlld&dyzsw@ﬁuegésel@twmmwg@t@nsptnaélrlg@ or
Mab | gGl (kapQ@Ed %gh&nﬁ%[}&'ieé‘%ﬁ%y lﬁc!}@denséut"‘ﬁ% #dt”ﬂh% e@btroabﬁggo%élg%%b&dles,

MAT- Bi ophar na ry, France) 2A. Vector aring
driving I gGl Imoghclomﬂhaamtllm)dmseémﬁbsi hypRarB482 of pRBWetig Gantihodies, camelized

70U 75 Ve looRSabi a0 BB B L ASPN BB, oo
expr essing boﬂlhkeldgl‘fiﬂs (sd 1N thragm@nto eaitlyi dedtpiid gantirtdp intibebies, Ghtrobo &Y synthetic
promot er 15  antibodies, and epitope-binding fragments of any of the above. The term “antibody”
also refers to fusion protein that includes a region equivalent to the Fc region of an
immunoglobulin.
Preferred antibodies within the scope of the present invention include those comprising
the amino acid sequences of the following antibodies: anti-HER2 antibodies including
20  antibodies comprising the heavy and light chain variable regions of huMAb 4D5-8
(Carteret al, Proc. Natl. Acad. Sci. USA, 89: 4285-4289 (1992), U.S. Patent
No. 5,725,856) or Trastuzumab such as HERCEPTIN™; anti-CD20 antibodies such as
chimeric anti-CD20 “C2B8” as in US Patent No. 5,736,137 (RITUXAN®), a chimeric
or humanized variant of the 2H7 antibody as in US Patent No. 5,721,108 or
25  Tositumomab (BEXXAR); anti-IL-8 (St John et al,, Chest, 103: 932 (1993), and
International Publication No. WO 95/23865); anti-VEGF antibodies including
humanized and/or affinity matured antt-VEGF antibodies such as the humanized anti-
VEGF antibody huA4.6.1 AVASTIN™ (Kim et al., Growth Factors, 7: 53- 64 (1992),
International Publication No. WO 96/30046, and WO 98/45331); anti-PSCA antibodics
30 (WO001/40309); anti-CD40 antibodics, including S2C6 and humanized variants thercof
(WO000/75348); anti-CDI la (US Patent No. 5,622,700, WO 98/23761); anti-EGFR
(chimerized or humanized 225 antibody as in WO 96/40210); anti-CD3 antibodies such



Fi gure 3A: pWS455 (pRSV-LH 1gGl) Figure 3B: pWS460 (pRSV-HL-1gGl)

15 FI GURE 4: Transient expression of 1gGlL in duck EBx(r) cells in
serum freeWSePUHR124G 1 were transiently expressed in REKERBIYS6283
cells. 1gGL concentrati on was determ ned by ELI SA 24H and 48H
post-transfection. The anti body concentraggon reached approx. 4.5
jig/nml in cell culture supematant. 20 FI GURE 5: Stable transfection,

cl ones isolation and screening for I gGL production Panel A. Chi cken
EB14 cells were n te [ it h | ex re ector Wi
EPL/HILV pr omds QK10 G S N vt ao 6 52 St FRERE pRibadsiogly i Gifrens
colonies fr om(smUKEGTEai&(ZMBAm;tmn[ss wafeﬁt BIioCKGEB asu; slﬁedad dnﬂbodws
Excell 63066 i umh(SAFC Bi oscCi encgw CGenpeti cin.

days of growt ﬁ“g’o%gt the Ma41g 2ntbpdz QBaIaégwls\A%]%euﬁb?’?(@)} ﬁ%&ﬁt%—g%))a ait-
anal yse 1gGl mmugﬁtibgalei lsQ¢R @@@mm&ﬁquh%mnaﬁaeﬁm BNaQPé ¥3Pe§i3-337
producers were a ed in 24 well plates. Panel C

producers wer él Iﬂllﬁlrcéﬂilftmﬂlbmgve@tlgﬁl ECEal @ntybp@msasuch%ﬁ@mm (Sharkey et
Finally, | hj
inally, only pegt, pr 19%%? ﬁsn@ﬁ“ 5@?%4‘5&1@\9/“59@? ahQE g’or M %M"aﬁ% %-E Ust7-

panel D shows ah exa ucti noni
assay, during IAOL(PANQREK)t uaml-ﬁpllb)/ma camtxbhdms Bt ad cabe1x3ﬂab( kfr 11 \Fab

nduck Eeee RPPRRE) R Eh gt MRS AP MRYRIThT i O8N Bpfifes

cells in stirkgdr ta@”FR@TQWHCtdﬁh-heﬂfﬂﬁﬁt attdick anghesd abe chiLiakaB ERtidody
(EF1/ HTLV pronoter) was_adapt ed to romh in

cl one expressi Gl
suspensi 8 %S%A}%ﬁ Pt e renal el carpinoggrantibpdysach g e0250 antithumand7-
stirred-t ank bis0 Eﬁ%HQrﬁfiéﬁWbJr)k%)k S&ﬁ&l@&a W'tlfnt[br arfhb@}i:lr(AB?ﬁ anti-human

celUmM . Then a batch tulture Wwas perforne I's were
grow during 131@@9% apBhalycR4 élr@:tqde@@mefde rmnglmatd\ecmti-htdms@wnoms—cell

16 mllions c y 0 a | & ur

medi um was m)g%"J tored g‘#%ﬁ §i9aa§slgl$ﬁm Qggd}%z%ﬁ%e @| nﬁrrlrtm di’ﬁ% Such as
concentration Smaaﬁhﬂblanﬂ tIﬂéSanWHLEHIm mtdiodyn)nsqiym(lfynmpr oduct i vi ty is
around 10 [ celU24h. FI ure L ti roduced in

Rhob cei | 457 18 iresett viriion BPUAER Brieitst Srade Prodisht EF ca e which
EB66 cl one expsmpsdchuingfal yvasnsistapt BEx® el Whd prderft USRAHNSH. QultuRe of the
serum free EerI medi um (SAFC Bi oSci ences A3 liters stirred-tank

bi or eact or ( ABBIBIGEHY M 8e swEabautAR seuR-contHning Qpreferplyserunrang pratein free
batch cul f
atch cult ur ef]’]’é@ﬁr HAE 114 'ﬁﬁ% n%ﬁ;tﬁjlohy?n n‘f%‘l' ﬁe %hhﬂ&?%& ?o@{f@a‘rf;]écﬁi{ 'Sﬂ:grcﬂaﬁce with

days. EB66 ce eache I mu ensi t _
cells/rill at stdagard_:prom@(ms domesssion atfi both phamebf Mabk tiarsgbstedialiyn egBimolar
was nonitgged FL| SA ay. .-At da i I
concent r ath onPPeahbs: 5AEE it o B LYY b, b Soigined. The

profile of | gGianafstictdBByY®Eetdofhe inventidu, mkﬂnozEBpecﬁ:@ially chiickgir EBx@\and duck
Captary. el SpbeSpgLest St yehe, 20 0P SLUCODHLEL Lo BIOKLAE, O v
seric 19G nol g@tir&Spreferably at least 15 pg/cell/day of immunoglobulin in batch culture, more
preferably at least 25 pg/cell/day of immunoglobulin in batch culture, even more

25  preferably at least 35 pg/cell/day of immunoglobulin in batch culture. The two chains

assemble within the cell and are then secreted into the culture medium as functional

antibody. Antibody glycosylated by EBx® cells maintain antigen binding capability and

effector functionality. Interestingly, the inventors have now demonstrated that the

antibody, the antibody fragment, or the fusion proteins that include a region equivalent

30 to a Fc region of an immunoglobulin, produced by the method of the invention have

increased Fc-mediated cellular toxicity. For example, antibody of IgGl subtype,

produced in avian EBx® cells, preferably chicken EB14 cells, have an increased ADCC



Figure 7B: Mass spectroscopy anal ysis The percent age of
fucose-less 1gGL anti body reached 48% of anti body popul ati on produced
i n chi ckenwBbBlgs/gel2hs versus only 2% of anti body producRUl/ERRGRE:285
cells 25(data fromliterature). FIGURE 8: Detail ed glycosylation
profile of IgGl anti body produced in chicken EBx cells The

gl ycosyl ation profile of an 1gGL produced in one stably transfected
cl one of chicken EB14 cells were anal ysed by Mal di - Tof f mass spectrum

anal ysis. The structure 30 of N-oli cch ched

ot n of encHoRBRta te i Ao HBaPoTatkeh iuBiprHERE tu Srd Gl Fhis i
Most of 119G  aphibwadbe praviddsigRchnkiBodily & ﬁi?dr@dteﬂttﬁﬁ%ﬂavcdnomx@agﬁy@sylanon
common N-1inked oligosaccharide structure of a bi-antennary type that

conprises 49 Patt&hgMoFmiPFRscrally Hvithe chickel EBxENglycosylsion pegiern of duck EBx®
gal act osyl at eqy c@%léﬂm attEt Irpgd'ﬁlcdlé‘g?'ﬁe Pnsteaial a@ﬂh']ﬁ&@ @élsQﬁchJ-: Avefibn

is not fucosylat anti bodi es popul ati on have a NI nked
ol i gosacchér i ¢Bowt touetpuese mﬁar@e bropamoanw‘émgtlhosipe QK ﬁﬂtgnmns éhﬁtrcofg Caﬂ'ylng a

G cNac. FI GURE O er.at i tunor, cell s
gCL ant | body “BBEcS ki Pl i) S & bt (5 el sibbyley one

to neasure Ce|chzl.1h£aW1t[hl‘tehmf1ﬁl’GlcN@dﬂ thad hrd)high@ngzﬂﬁttcbsylateﬂ afd won- ﬂug@lated and

i mmunogl obul i n elther roduc i-n chicken 14 cells or
b T dorm. - The IR B8PSR O 46 MGEPIET Amess fefeRaspomant antibody

expressed on hyp@itidnUPRIdu&Rl [nS EBUES 3618, tHéJrﬁ&rpoﬁﬁJnl 6f WBA-EucBERNVBd | ddtibodies
presence of tritiated thym dine and were incubated with 10 nonocytes

or nat ur alOki pensesent %é¢aﬁts20;9/mrm¢m@aef¢rﬂblmaélq4@ir3é§(¢ apd imosp prefargbly plelsesh ¢a%
of 1gGl i mrunggl fplpuliﬂ’[@t)dl-ggl ?@1 r. "R Hfore ﬁlIgDH{vB éﬁ&\ﬁl&é@t %d recombinant

t hym di ne i ncorporated in prol rating tunor cell a consequence
of 1gGl nedi alpel}’ptpmbr pmoéhdedllgystrmsﬁs}cteﬁlaﬂ&x atll Hing,| mfeméaly guckAEBES cdll line,

o tumor oel | Snerub e TR intt ol fierR THEE e PERRRR S e
chi fkfen EB14 Qﬁ:lré ﬁrefe]:ﬁaly prrﬁﬂtﬂaﬂ:%f B{]%]C aITdeEmrl nﬁ‘(ﬁb b&f&h‘ﬁy I’apprommately 45% of
proliter at e a ni e evel O t m d
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I gGl anti bodyy Rfvﬁﬁéb‘%&‘écérﬁbﬂé&ﬁ%&ﬁ%mﬁ@ﬁ&é&} B&d{l&wb}t HiRfeceRl EBx cell line,
proliferated roduced in chicken EB1 play a better

cel | anti-pr opre%@alatu dpsk JeBGoy el linpatvhensm §%ﬁeﬂﬂﬁh@4m@d9hﬁﬁ¢%ﬁé‘édsl fpving
2%? |r Ibggga pr ggu@ g?dl n ‘%)ﬁi c‘ien %1‘%28}{/11309@5@32?& ﬁ(a ﬁi st ang%o%%cck%%s Strucmres
wer e per f or ne8aidsinnigpdyds chasdctadizéd sxhagaiglappriorinmtelyd s Yoea lntong/of non- fucosylated
20  N-linked oligosaccharides structures GO, G1 and G2.
The invention also relates to an antibody or an antibody population, produced in EBx®
cell, preferably in duck EB66 cell, and having an increased ADCC activity compared to
the same antibody produced in hydridoma or wild-type CHO cell line, preferably CHO-
K1 and CHO-DG44. The antibody is preferably selected among IgG, and more
25  preferably among IgGl, IgG2, 1gG3 and IgG4. More preferably the antibody is an IgG1
or an IgG3.
EBx® cells protein production platform is therefore useful to increase Fc-mediated
cellular cytotoxicity against undesirable cells mediated by an immunoglobulin or a
fragment thereof or by any Dbiological molecule carrying a Fc region of an
30  immunoglobulin region, or an cquivalent to the Fe region of an immunoglobulin. The
invention provides an antibody (or immunoglobulin) population produced in EBx®

cells and having EBx® glycosylation profile wherein said antibody population, or



donors. NK cells were either cultured without Interleukine 2 (IL-2)
or with 5 or 100 units of IL-2 Tunor cells previously cultured with
radi oact i vOcipshizm were 25 i ncubated with |1 gGl i mmunortTURERM08N56R34
NK cells. The ADDC activity was eval uated as a % of chrom umrel ease
in the medium Tunor: Negative control Tug®r + Anti-Tunor 1gGl from
hybri doma (non chinerized): Positive control Tunor + Anti-Tunor |gGl
produced in CHO 30 Tunmor + Anti-Tunor |1gGl produced in chicken EB14

e e e
cell's. 50 Fl GURmnidri NQifkek huedagladedi Sligdbacalkhhie 8ftictGR 61K BidaBnhdry-type that

cells expressing NRL3 anti-apoptotic gene Panel A: Description of
PWS437 and pWoRRasssyleng ghains pyalissamingl GisNec dhpty atehgalpniosylned aed a large

resistance ge%?o oFOYSAB8ndbd M5 whbRinrS XY &8 SieRidnOLarRHhOPKfhBE N-linked non-
resi stance 5 nd) of the chicken anti-apoptotic gene NR13. Adherent

chi cken EBR() fecsbylsted BBadpcdhanide ffowhire phadlaatnedywitchtha\os8yEigesdpng chains
pVWS438 vect ors,.and sel.ect i.on been perfo d on,these,cells. . . .
Pancl B O onddthaveiilem SR af; AR CerhRidsPEG Sy o MEPRUEE ftiiseris
has been perf eharederitzt ngbyt ohatindRNAppdRingiiatd 450 bhesenfindouylakd oNe-liaked

I to detect the 10 expressi on of NRL ene. This panel shows . .
that ¢l ones Bfﬁ8<§36§ﬁagf‘® S“E%B’feéé‘gd haﬁw?eagtm&){\}) Cg%ﬁtﬂéfltNF&éa!‘g palfhodics.
C. Gowth anahwst of efcs@decant, Ghi {kenaEBRbre) thaelbbs, @%@&@1%, ShéBliNan 75%,

transfected with NR13 anti-apoptotic gene. Stably transfected EBx(r)
cel I s t hatlOexpiosethamRi%, and even more than 95% of these antibodies of the antibody population

produced in EBx cells do not contain sialic acid residues on the N-linked
oligosaccharide structure of a biantennary-type that is linked to Fc region. A large
proportion of sialic acid residues are N-acetyl-neuraminic acid (NeuAC); indeed more
that 80%, preferably more than 90%, and preferably more than 95% of sialic acid
15  residues are NeuAc which are known to be non-immunogenic in human. The remaining
small proportion of sialic acid residues is composed of N-glycolylneuraminic acid
(NeuGc).
As used herein, the term Fc-mediated cellular cytotoxicity includes antibody-dependent
cellular cytotoxicity and cellular cytotoxicity mediated by a soluble Fe-fusion protein
20  containing a human Fc-region. It is an immune mechanism leading to the lysis of
“antibody-targeted cells” by “human immune effector cells”. “Human immune effector
cells” are a population of leukocytes that display Fc receptors on their surface through
which they bind to the Fc-region of antibodies or of Fc-fusion proteins and perform
effector functions. Such a population may include, but is not limited to, peripheral blood
25  mononuclear cells (PBMC) and/or natural killer (NK) cells. The antibody-targeted cells
are cells bound by the antibodies or Fc-fusion proteins. As used herein, the term
increased Fc-mediated cellular cytotoxicity is defined as either an increase in the
number of “antibody-targeted cells” that are lysed in a given time, at a given
concentration of antibody, or of Fe-fusion protein, in the medium surrounding the target
30 cells, by the mechanism of Fc-mediated cellular cytotoxicity defined above, and/or a
reduction in the concentration of antibody, or of Fc-fusion protein, in the medium

surrounding the target cells, required to achieve the lysis of a given number of



protein were cultured in adherence in 100 nm di shes. EBx(r) cells
that do not expressed 15 NR13 protein do not survive into culture and
nost of them2agead after 6 to 7 days in culture. OnlBCHER0E/056280d
stabl e proportion of EBx(r) expressing NRL3 protein are dead in the
culture, the majority of NRL3 EBx(r) cellgsis staying alive for a

| onger period of tine in culture. FI GURE 12: dycosyl ation
profiles of 1gGl anti body produced in duck EB66 cell 20 and in CHO

cell The glycasyl.ation profile of an 1gGlL produced in one_stabl
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produced on ‘Pécgﬁr_ﬁ?éd sz 'tP@%n%&?(—?l?w@ﬁ%%@éﬁlg oggtg’é GRIPId S%eaasgdy?gfe'é human

per cent age of no ucosyl ate I'n conparison

CHO- pr oduced beriphefal GoREmbaomitiest exllo {(PRMCs)k mioéutrel fofm blooéd ef aregndomly chosen
fucosyl at ed aﬂdaltﬂoa-lgéjcz%se\%%tgegeﬁj ycoforms GO, G and & of the sane
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ol i gosacchari des rzj tasedyhy cENehset fccdidggstol PllowigeproRtse)jt PBMOL are

10 anal ys usi a MALDI-TOF M5 in the positive ion node usipg a DHB
mat ri x. Tﬁg 3189%9 rusgagy%%rgﬁ?nw Ce@ﬂt}aa?&oe;@%&é‘e&f H@nfa@ausaﬁnqeg@t 5x I0°

produced on bediR/sighIRININESE cURBROMBMIREUG P the tSHECRIP hicSESwWA b isBN84rd tissue
per cent age of non-fucosylated fornms GO and G "in conparison to

CHO- pr oduced pgjtgre methoplt, diaReged dimny 81; exponentiel grovthaphast sxthce Rebipbnkigher
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units of | L-2trankisirRd t6 eAdhsvalesfen 9GreelD ati@dtite plbte; iv) the antibody is serially-diluted
from 4000 ng/ml to 0.04 ng/ml in cell culture medium and 50 microliters of the

resulting antibody solutions are added to the target cells in the 96-well microtiter plate,

testing in triplicate various antibody concentrations covering the whole concentration

25  range above; v) for the maximum release (MR) controls, 3 additional wells in the plate

containing the labeled target cells, receive 50 microliters of a 2% (V/V) aqueous

solution of non-ionic detergent (Nonidet, Sigma, St. Louis), instead of the antibody

solution (point iv above); vi) for the spontaneous release (SR) controls, 3 additional

wells in the plate containing the labeled target cells, receive 50 microliters of RPMI cell

30  culture medium instcad of the antibody solution (point iv above); vii) the 96-well

microtiter plate is then centrifuged at 50 x g for 1 minute and incubated for 1 hour at

4°C; viii) 50 microliters of the PBMC suspension (point i above) are added to each well



20 1gGL i mmunogl obulin and NK cells. Detection of 1NFg was measured
by intracellular staining wwth an anti-INFg coupl ed phycoerythrin
(PE). | gGlwaRtpdiedz4 pr oduced in chicken EB14 cells and BURP2BEG6285
cells display a higher NK activation as conpared to the sane |gGl

anti body produced in CHO cells. Figure 15 Activation of NK Cells
(Anal ysis of CD107 positive cells) 25 Activation of Natural Killer
cells by 1gGl was eval uat ed by anal ysi s of CD107 nobili zati on by flow

t t NK | d
Y roct Vi or € it SO By 2el Mo OB 4 e S G okl T S, ipgpbtor

cell's were ingubat®ed 005 Etﬁ‘nds?l% hmc%f ahdlitsNix3 Aigk M- Juperndidit! frdel each
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anti body produced in CHO c -t unor
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previously cul tured vm oactive chrgm um. were 5 i ncubat ed

| gGL i munogl 8B ¥ #b %‘f Lnihe e¥TReRAREs Y [WAYitRg PEnE. 18 ew%éor

g/m, and NK el ER.cohf6ls /@J@%@ﬂt th!on)ﬁJWa@ “Aedabilt RO B ARk as either an
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50 jig/mll1Bf dersapény fhe magEUENacEBtaEcpeiotnsedly Iygepbaarednyitbingtbe entibody

to induce tU”‘Bénc%f?t'rzlnoﬁ'r%ﬁée“tgﬂ&i‘%bvfeh&cﬁ&@re@ﬂ%ﬂo‘?ﬂﬂ%h@E&%ﬁ@zﬁ'wh%f%ﬁ%y

cells. FIGURE 1/: Potential heterogeneit I -antenn
ol i gosacchar i vmugtd techies atet badhef theonmhmuﬁl-lﬁerdmenofo@eelﬁcHy$1g@bservecl

heavy. cha . (SnhSE 4T AR BB, A AR e

and addi ti onato ﬁug\a)C@ gndagured withalic db8ye 8ay) he8 R Wy the Jan@) ditibbdik pbdbeed

R AR A RIS TN MLt —

?E) § ac Brerg r]t ?thS R)ﬁm@lﬂﬁoﬁ%ﬂ&'sfbré)ée £i3EBdd) adh BRAKIDWAL td BRI YW Red B tR9it. For
example, antibody of IgG1 subtype produced by the method of the invention have an
increased ADCC activity compared to the same antibody produce in hybridoma or CHO
cells.

20  The invention also relates to an EBx® cell line, preferably duck EB66 cell line, useful
for the production of recombinant polypeptides, preferably a monoclonal antibody, said
cell line producing glycosylated polypeptides characterized as having substantially
reduced content of fucose as compared to the same polypeptide produced using CHO
cell line. Approximatively 55% or more of antibody produced in EB66 cell line do not

25  contain fucosylated oligosaccharides structures, as compared to approximately 0 t020%
of antibody produced in CHO cell line (ECACC Ref. Q6911). The antibodies produced
in EB66 cell line contain a higher amount of non-fucosylated forms G0 (> 15%) and G1
(>13%) compared to antibodies produced in CHO cell line (GO: approx. 2.5 %; Gl
approx. 7%).

30  EBx cell lines of the invention may be in addition sclected for its resistance to Lectin.,
Indeed Lectins can be used to select cell lines expressing a specific type of

oligosaccharide (Ripka & Stanley, 1986, Somatic Cell Mol Gen 12:51-62). One can



EXAMPLES EXAMPLE 1: chicken EBy13 cell line from SPF chicken strain
VALO 1.1 - RAW MATERI AL Eggs 25Specific Pathogen Free (SPF) strain
cal | ed Val WO ZIpi1490 strain is a white Leghorn strai n pCUERWesHI6236
delivered by Lohmann from Gernmany. Those SPF chi cken eggs, supplied
with a certificate of analysis, are testedsfor: CAV, Avian
adenoviruses (group 1, serotypes 1-12 and group 3), EDS, Avian
Encephal onyelitis Virus, Avian Leukosis Viruscs/ RSV (i ncl uding

Scrotypc ALV- vi.an Ne Avi an COVI S

o os Pl nf out b R Do Finnf Rt Rel BEAULERS Wsltie EBr sl fines
| nfectious Larex%ggsmg@cd%eh ldvﬁer‘lév’ék@f fubddt| kbR BEAN1E,UBEBYRIISmaVBE Blated in 96-
Di sease Virus coplasnosis (My + Ms), Mycobacterium avium

Newcast | e Di sevdleplafes sserunsfegaedivg %@r@ﬂtdﬁ’éﬂl'ﬁfﬁﬁﬁoﬂll:?llﬁévellsaIfhﬁ)Pré$elrlae of

I Qh | i@
?/limfr um mphﬁaﬂgapcg?%bgg L@ E ggggh Bk 4 él:r?%a\{?h'd{@%%ﬂ %&Bﬁh} 1s%hé4kreasand the

subm tted fo aardinshwidlecrians ofiEBGG dreraigup medanih lmt;ls tod fawsyleltrmgerase FUTS

h acoport "2 ERYACOERY K B TIRF Ao SRR B of 50 grm
est abl i shrrent LafA. Eﬂ’tetaevemlv&eekfmmmmmaoﬁﬁslsg&maﬁpsa@malohﬁ)ae\aﬁ;saelded and

used as feeder i nt the pl.uripotency of chicken stem
cell's. Those FE%&%?HZG P51 alﬁh Yotq BEdpse Feﬁ%[’]ﬁnﬁ%ﬁ elynsptidgesnypgh a reduced

irradi ation (4rok@cdipne ays) before seeding on plastic. This dose of
irradiation is a sub-|lethal dose that 10 induces a definitive arrest
of the cellf cy8¢@shutingention reletesiortie binlogipabriaduct ehintstesyrasarding the tnyetion
and extracell f & | i
arout b of - non" PIaRenet, MIGE SRRl oo h%BE AL BE ndilyELptipg e
A. Bernstein, lmntmnasaGaM@mehn%Bﬁugher cyl@oxcityoqctiCanafléBi® prodaced 1gG will

conti nuous Iin ndos | nbr.ed
fi brobl asts an W to CI;/I é(ﬁ I?%%}lnﬁfftaﬁtéﬁﬂ,&%e%dﬂgﬁtr%éo E% %f’r aéljd to decreased
Col | ecti on (Aﬁ@ﬁ)neﬁﬁ}gacamiobwﬁs nunmber: CRL-1503, Batch number

1198713) . h feeder |ayers were prepared tw ce a week, in general
on nonday! g ﬁ@r §g’§95Y Gﬂ‘érf%"inéﬂll’%?sﬂéﬁsm%g’éaldp@%@? ot A3l proteins,

counted. A papgtibicse!. |)Sar¥\ﬁfs@fu§?r?‘ﬁf‘e@wfapfhef%&%ﬁ'ﬁ?é%ﬁxr@ and ﬁ'pfhﬁlg numerous
cul tures and anot her’ part was irradi at ed I rradi at’ on,

prepared a cehwmay gk animgh digpordeoy Dg-1poitise okample afndisarders arﬂ(?@mtlslnfvéh@ls
exposed to a 4. Lo %? et YnfAQRGs ﬁﬂ% g@lc&c%fsﬁtgg R ee@ﬂ @n}pﬁé&sfmmple

seedi ng, dishes or ates coated nac

used during amyalmmaumbﬁorﬁa a&y ) infddidingdisRSNA PR HFdrRcy, HapdiitisB, Hepatitis C,

BEO4- 687) 20 ...), auto-immune disorders (e.g. multiple sclerosis, graft vs. host disease, psoriasis,

juvenile onset diabetes, Sjogrens' disease, thyroid discase, myasthenia gravis, transplant
rejection, asthma, etc.), inflammatory disorders (c.g. rheumatoid arthritis, systemic
lupis, ...).
The invention therefore provides the use of EBx® glycosylated and non-glycosylated
25  Dbiological products (e.g. antibodies, viral proteins, ...) in the manufacture of a
medicament for the prophylactic and therapeutic treatment of any of the aforementioned
disorders. Also provided is a method of treating a human being having any such a
disorder comprising administering to said individual a prophylactic or therapeutically
effective amount of a EBx® glycosylated and non-glycosylated biological products.
30 The invention also covers the usc of a biological product according to the invention for
the preparation of a pharmaceutical composition for the prevention or the treatment of

human and animal diseases. Such pharmaceutical compositions preferably include, in



250pti pro nmedium (I nvitrogen, Cat n 12309) EX-CELL TM 65195, 60947
and 65319 (SAFC, custom zed nedium Additives d utam ne (Canbrex, Cat
n BEL17- 605%WP 208124 n/ st rept omyci n (Canbrex, Cat n BEIFCBBR2ZB)S0583Mon
essential Am no Acids (Canbrcx, Cat n BE13-114E) Sodi um pyruvate
(Canbrex, Cat nl13E13-115 ) Vitam nes (Canhgex, Cat n 13-607C) 54
Beta Mercapto Ethanol (Sigma, Cat n M7522) Buffer and fixators PBS | X
(Canbrex, Cat n BE17-516F) Parafornal dehyde 4 % (Si gna, Cat n P6148)

5KC15, 6 % ( Si
(Merck, Cat n

WhiinsThole PRREbCrRirg. & RRolseRReDst el il S

Karyomax (G b@ossiBitin ndibdiid-0Hitb btiler YodmtOb @bt dsvRr ag@fiple an antibiotic. Suitable
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carriers include but are not limited to physiological saline, phosphate buffered saline,
phosphate buffered saline glucose and buffered saline. Alternatively, the biological
product such as an antibody may be lyophilised (freeze dried) and reconstituted for use
when needed by the addition of an aqueous buffered solution as described above.
Therefore, the invention provides a pharmacecutical composition comprising the
biological product of the invention and a pharmaceutical acceptable carrier.

The dosages of such biological products will vary with the condition being treated and
the recipient of the treatment. For an antibody, the dosages are for example in the range
1 to about 100 mg for an adult patient preferably 1-10 mg usually administered daily for
a period between 1 and 30 days. Routes of administration are routinely parenteral
including intravenous, intramuscular, subcutancous and intraperitoneal injection or
delivery.

The examples below explain the invention in more detail. The following preparations
and examples are given to enable those skilled in the art to more clearly understand and
to practice the present invention. The present invention, however, is not limited in scope
by the exemplified embodiments, which are intended as illustrations of single aspects of
the invention only, and methods which are functionally equivalent are within the scope
of the invention. Indeed, various modifications of the invention in addition to those
described herein will become apparent to those skilled in the art from the foregoing
description and accompanying drawings. Such modifications are intended to fall within
the scope of the appended claims. For the remainder of the description, reference will be

made to the legend to the figures below.

FIGURES

FIGURE 1: Parental empty expression vector: pvVVS431 (pKNexp)

VIVALIS vector backbone comprises a single resistance cassette to allow plasmid
amplification in E.co/i and clone selection after transfection of expression vectors in
avian cells. The »pt/I gene encodes the neomycin phospotransferase protein and gives to
the organism resistance to Kanamycin in prokaryotes and to Neomycin in eukaryotes.

Transcription is driven by both prokaryotic and eukaryotic promoters cloned in tandem



10D met hyl Sul f oxyde (DMSO) (Sigma, Cat n D2650) Factors Two

di fferent reconbinant factors were used: Cl Reconbi nant Human
Ciliary NewOogmprizd Fact or (CNTF) (Peprotech Inc, Cat PCHBERISB)S6ZBSEI
Reconbi nant Human Insulin Like Factor 1 (1G-1) (Peprotech Inc, Cat n
100-11) The two factors were produced in gy Coli bacteria. Fetal
Bovine Serum Non irradiated Fetal Bovin Serum (FBS) (JRH, Cat n 12103
) The non irradiated serumused in the programwas collected and

produced in United 20 tate ni rral use for | | ection r
apected and UEER ARt SRNA] Eeting PROTGES oL GHEAT I e mediited MCS
during avian gin@mpketibsing lﬂté)ul’o@ate&r It 511 ReHpEN cXSssidat caSdeREThbiBGridD an easely
irradiation to avoid the destruction of critical prote| ns or

conponent s i déntneeePR@IolE St MY ProBPter fe: JRaiEIEHd FPLEF regidm cel | s

in culture. | pagiltesasgiym (JRH, Cat n 12107) 25The irradiated
batch used in this programwas also collected in United States. This
i rradi ated? batfbirmwmm&d chighenis MalplglGd risenpailight el IDVEM Ieig) wias bindly dloained

the culture offr S OIIBE%Par&%lk (fsl%e r cells). Those cells do not
require as stem cells a speC| qua ’ty of serum for growth and

mai nt enance i Figuret2A:e Vedior mheming RSVhipgimazandgving dpGonlight cheihuekpréssion :
t he medi um we STO cells to grow in 30 presence of 4
% of FBS onl yp@ézgggﬂqﬁ.ffﬁﬁggbnt s: 55 Pronase (Roche, Cat n 165
921) Figure 2B: Vector bearing RSV promoter driving IgGl heavy chain expression:
10 pVVS450 (pRSV-1gG1-H)
FIGURES 3A and 3B: Dual vectors expressing both IgGl light and heavy chains
under control of RSV promoter
Figure 3A: pVVS455 (pRSV-LH-1gG1)
Figure 3B: pVVS460 (pRSV-HL-IgG1)
15 FIGURE 4: Transient expression of IgGl in duck EBx® cells in serum free
medium
IgGl were transiently expressed in duck EBx® cells, IgGl concentration was
determined by ELISA 24H and 48H post-transfection. The antibody concentration
reached approx. 4.5 pg/ml in cell culture supernatant,
20 FIGURE 5: Stable transfection, clones isolation and screening for IgG1 production
Panel A: Chicken EB14 cells were transfected either with IgG1 expression vector with
EFI/HTLYV promoter (left) or with RSV promoter (right). 200 resistant colonies from
chicken EB14 transfections were picked and seeded in Excell 63066 medium (SAFC
Biosciences), 0.25 mg/ml Geneticin. After 5 days of growth post seeding, an ELISA
25  assay was performed to analyse IgG1l production from each picked colony. Panel B:
Only best producers were amplified in 24 well plates. Panel C: Only best producers
were amplified and passed in 6 well plates. Panel D: Finally, only best producers have
been grown up to 175cm?-flask. This panel D shows an example of IgG1 productivity,
monitored by ELISA assay, during routine culture of one chicken EB14 clone
30 (EF1/HTLV promoter).
FIGURE 6: IgG1 antibody produced in chicken EB14 cells and in duck EB66 cells
Figure 6A: IgG1 antibody produced in chicken EB14 cells in stirred-tank bioreactor



Pronase is a reconbi nant protease manufactured by Roche Di agnosti cs,
Ger many, used for the dissociation of adherent avian stem cells.
Trypsi n EDWFR 0@aHd2éx, cat n BEL17- 161E) 5Trypsin i s useRCHER2098/0§6285
di ssociation of STO or FED cells and at | ate passages for the

di ssoci ati on of avian cells adapted to Seggim Free Medium This enzyne
of porcine origin is manufactured aseptically according to cGW
referential conditions by a validated sterile filtration nethod and

tested accordi ng, t nt e raw rraterl i i d i or.
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i ke EMA-1 (Epoﬂda&ﬂratﬁsh idectied ah@s Awit |1gxenprﬂ>be1mlsplecﬁﬁE,ﬁﬂod(18t\atge1sSﬁxeﬁmd 110-20
Enbryonic anti g}egw%%b 1.2 - PROCESS OF ESTABLI SHVENT OF EBv13 CELL
LINE 20 EggsP&F ned, the yolk were separated fromthe al bunen

during the op@igh lsnTtg@maiaw(gsprwc@d TredfileN 866 eIy ih BErrddPlakk Biokdasbr.
e

directly with aid of a Pasteur pipette, or wwth the aid of a

smal | abs &P beAtabie Fff"é?fe"fﬁéipé‘ld(’k( ‘ﬂ%@nﬁﬁ?ﬁ InpisenE JeG L uvasordaplsef br erartll in
inthe formo sﬁerﬁﬁffn QAr @h&d kb @Cﬁ%%dﬁpﬁa SAFC fiodidY I@yhA 31€rs stirred-tank

di aneter of the perforation were out These sma rings were
sterilized usbiegeadioy (Applikohpmasbesded 30thril.humilion @B/minThen abetch cuihire was
smal | paper fac 0 ent er.
on t he onbr yo iR SRS REko2oNeg I el e g B el st R
is then cut oudll dunkiky dhid railbrafcelbatml it daﬁlllSIngl cSﬁUeﬁﬁsﬂfoﬁ iapell feravhiediem

renoved is_placed in a Petri_dish, t B

physi ol ogﬁém W&%P}OHJé?redrﬁgwfés%’hﬁ%d%yaﬂr\Aﬂlf‘dméwnb qvi‘ﬁ@nwrﬁr@ﬂweéched
cl eaned of thgoexgess yolk in the nedium and the enbryonic disk, thus
free of the 30excess vitellin, is collected with a Pasteur ipe_tte..
The chicken VEI'GUBKESr 1A and@BeGhycasdatiqnpraiije ofdged mmsibpdnproduced in chicken
physi ol ogi cal ggediym (1X PBS, Tris ducose, nedium and the |ike).

The Val o enbryos mere then mechanically 56
Figure 7A: Capillary electrophoresis analysis

20  The glycosylation profile of IgG1 produced in chicken EB14 cells is similar to the one
of human seric IgG molecules.
Figure 7B: Mass spectroscopy analysis
The percentage of fucose-less IgGl antibody reached 48% of antibody population
produced in chicken EB14 cells versus only 2% of antibody produced in CHO cells
25  (data from literature).
FIGURE 8: Detailed glycosylation profile of 1gG1 antibody produced in chicken
EBx cells
The glycosylation profile of an IgGl produced in one stably transfected clone of
chicken EB14 cells were analysed by Maldi-Toff mass spectrum analysis. The structure
30 of N-oligosaccharide attached to the CH2 domain of cach IgG1 hcavy chain at residue
Asn 297 were analyzed. Most of IgG1 antibodies produced in this chicken EB14 clone

has a common N-linked oligosaccharide structure of a bi-antennary type that comprises



di ssoci ated and inocul ated on a | ayer of feeder STO cells into

conplete culture nmediumat 39C. The feeder cells were seeded in flask

at around WORew@2Rdl | /cnR2. The conpl ete cul ture medi unRGCRERZSIBISESE

of basal commercial medi um DVEM Ham F12 suppl enmented with 10 % f et al

calf serum with IGF1 and CNTF at a final 4goncentration 5 of 1

ng/ral, and with 1 % non-essential amno acids, wth 1 %of mxture

of vitamns of comercial origin, wth sodiumpyruvate at a final

concentration ,of mM. it h bet capt.o- et hanol ' at f.i nal o

concent at i on 918 G5 it GioRE FRRE R % R, ArdrPien pes (40 of
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concentration hﬂj‘e‘fi‘gtﬁ"chﬁl}%‘i? Stﬂ?“ﬁﬁﬁfﬂf’vané?nc“é'fy YPRWVIh E’é?"“ﬁ&@é%w’és of

the cells, theu@umserbibia bPhNifGatidd o AnlRRYRS wﬁﬁiqggl LRtibd produced
medi um The expression rapidly 1Ts understood to nean after the first

3 to 5 pas8agéds chipkejeliBx g¢lls \\hen the avian ES cells from chicken Val o

enbryos i's_passaged (O AofH bl A3 A0LHSH il RE% 28 8 o1

culture flasks was “perforne aroun tween
x 104/ cnR of awmmanoghShutialditben prodived doaptlendERIM d¢elis or meal hybridoma. The 1gGl

Preferably, the.seeding is,made w arqund 7.3 104/ cn?, (4 x 106

cel | s/ 55cn2 of 9P Yllééﬁfé‘étF‘i‘ SFABY anthP’& T e’fWéssé‘i@i"&nh‘E‘é"I‘H %l,gn"f Cetts Surtuce.
preferably thquier aBllewbiey@ows if Prdssncefl ofStitilted thydhiiding Wnt Ur @€ igbubatBd with
several passages in the conplete nedium At passage 15, the conplete

medi um wad? deFloaeedcs ¢ ngfusdltisler deeedls Puring framcp wounel pafisel, HepRwRFOAL 1261

made direct| yimu%gqolﬁaiﬁprrh@@%sfay ARLMEs RADIAISE HRiafAOMPSRIdine! Borporated in
enbryonic stemcells, preferably the avian enbryonic cells are

cul tured duri prplisegtitettmonegdisges comsequraceoigGd tmedinsetl imonicelhiysis by Satural
and CNTF gro or, . i . [ .

perf or med-af ¢ SR GATeLd HBR iFRE, AP Bl SRR hurfighEn e jpomgoraed
progressi ve dactewnsicelly tahtefl @8 eclisaall mgthdlgGe entibatyi ppeduostbin chsken EB 12 6ells
passages. .Practj call t he same concentration of the feeder cell

here usedpor nstepgng Yiss auSercE s ERS TP BREH db e REPSLS o<t dhet oh H3-
feeder cells WBhEdHS s oblerpddl Addinbt ORI tredtddOwith MSSﬂﬁﬁﬁocgfmd:eﬂ@ af) with
The flask were originally seeded with around 2.7 x104 feeder

cel I s/cn2, th&sPhpdihedy produged gyhylaxigmie ndicptigecthpt tumes telly profiferateg IgGl
104 feeder Ce?fo?l{lféaﬁin s PB?&'@le]diﬂ)l 4 Dértd: R8HGRti DRIFESRALact VRS That the
04 feed s/icn?, t er

around 1.1 x eder cells/cn2, therd 30 around 0.9 x 104 fee
cel I s/cnR, thermaambibady Broduckd iokybiidenier cel | s/cnR. Then the flask

wer e seed ! . . . avi |ls/c to 7.5 x-104 avian .

ol i onp dndPIC R 10; il Pl SRodic Rl o7 %67 Al preduced in

started at ar ohiokkenpEBS0geCHO &illd ended at 57 around passage 65.

During the depletipon eder cells, the chicken o ES cells r

soeded | n cul AL ADCE S8 yil petobihpsias NfmGHer (Pl i Zyo Reditny

about around donorsl MK Gelld werleither SuldiredOdith&lt WatHeukine 2 gm-i)y&%mesio& 100
ec

that Valo ES cells were not in %god shape foll owi ng a decrease of
feeder cells uwjifcehtliat i G¥nom celifepraviosrly ewlared: mathavadiggciées chrogriwn swere

cul tured r Ay SRR LI T %H:PN f l):s:

concent ratﬁ?onﬂ%g%%é(g&?ﬂy%ﬁlrssue t ﬁlgbi"g% er éke s ﬁ%gﬁ??gﬁ%lﬁl}’h‘gass%vrabuﬁ{ed
depl eti on wer es p¥rdfchrmedumfrelesse iththe grediinh f act or and the feeder cells
depl etion. At " he _gggitnni ﬁﬁ%qf serum depl etion, the culture nedium
were conposed 8Fbashi 'ESAHEY ci al nedi um DVEM HanF12 suppl ement ed

wth 10 % f et Ihmeet Ansielumdr IgG1 from hybridoma (non chimerized): Positive control

Tumor + Anti-Tumor IgG1 produced in CHO

30  Tumor + Anti-Tumor IgG1 produced in chicken EB14 cells
IgGl1 antibody produced in chicken EB14 cells display a higher ADCC activity as
compared to the same IgG1 antibody produced in CHO cells.



10 and with 1 % non-essential amno acids, with 1 % of m xture of
vitam ns of commercial origin, with sodiumpyruvate at a final
concent r at Wer208%/142124M Wi t h bet aner capt oet hanol at a fi PGI/EP2008/056285
concentration of 0.2 nM glutam ne at a final concentration of 2.9
mM The chicken Valo cells were adapted tggthe growh in a serumfree
mediumculture in a two steps process: first, the chicken Valo cells
were rapidly adapted to a 15 cul ture nmedi um conposed of comrerci al

Suppl enent ed TR 147 Fabfi Bafsd oF fiffeiont Siefes POELRIBIAFRGRE rers
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new nmedi um ( to Excell 60947) was ornmed, a second step
is perfor m’éd @mh@lf éhﬁ ﬁlgckﬂl @flsﬂpgwo‘a@am%NRéh fxdh@d@nt rCé@ki‘ﬂn@Bx@ cells (EB45)

concentrati on . BAL b gt &AM il FRBSSTMTROV UL Sork Tl | e%fgromilggén

depl eti on was per ressrve creasing s
% serum thenpé’rf&n%dohhhaaseﬁel% then 2.5 % then 1.25 % then 0,75 %

of serum conc in SF cel | [ ture dium.to f [ ea

0 0p cor um ' Bppohi bty heye oS aragiat inchpnlPheh PEitoled faf RE Pk hEf Blen
passage 103 a?@rf@ﬂ(é&%sﬁig PAATIR idcited Aorh Mikese Pp@htidREorPEIONESE defect the
deprivation of serum when the remaining concentration of serumin_ SFM

medi um wadOei ChessHd NR I3 gepe.dhhis pracldays that elanesfBa BEred &gexpress the anti-
dependent EBVJJ? Iﬁ@tkclg%n& rjgspension culture started. Anong the

several attenpts 30 per ornmed to isol ate anchorage-i ndependent EBv13

i sol ates, 62. Rasglof: Craovthtanelyps o wdhazers wbickers EBk®agetls 4EB &3 stablygtansfected

dlfferent I SO e v, C f E

cells were selk’@ttclzltlgI gcacgraggﬁt% ?g F‘Eeslt%%)l ﬁkaa fl’e?)t%qg%%b |C% he tl?at Eye:«l.s NRd13
58 18h), the tpﬂt¢1ﬁ&lera:cﬂilﬁlred0meémﬁ'e‘rﬁ‘e i 1o0i rnmahiﬂeasﬂembéllsrtmt(damoua@re@sed
mllion celLU the ce viabj |t the c Itureho

(br esonce Hna N8 3 iedonol SEP Rt cultis shomasiol Tt S BRI G Y deys in
the cells. At ctiige.enfly @fsmag raﬁm;t@i@l@ |pedpoftibn FEHX® agfesdRR NS rotel & 86hd

Valo cells, named EBv13 5 were ablé to grow in absence of grow
factors, in aBsBRcBltye heariguty of NR13Bxgeealinis pawingabyaier 2gmigegperiod of

Cell's were thepeadanked to growth at 37C, by progressively decreasing
cell culture terrperature of 0.5C/ day. EXAMPLE 2: Duck EBx cell Iline
EB66 10 2. 1- FRAVURVATERGALosyRdiok fEgfijles of IgG1 antibody produced in duck EB66 cell

20 and in CHO cell
The glycosylation profile of an 1gG1 produced in one stably transfected clone of duck
EB66 and in CHO cells were analysed by MALDI TOF mass spectrum analysis. The
structure of N-oligosaccharide attached to the CH2 domain of each IgG1 heavy chain at
residue Asn 297 were analyzed. Most of IgG1 antibodies produced in this duck EB66

25  clone has a common N-linked oligosaccharide structure of a bi-antennary type that
comprises long chains with terminal GlcNac, that are galactosylated. An important part
(approx. 55%) of EB66 produced 1gGl antibodies population is not fucosylated. A
small proportion of CHO produced IgGl antibodies population is not fucosylated
(approx. 20%).

30 FIGURE 13: Mass spectrum analysis of N-linked oligosaccharides attached to the
CH2 domain of an IgGI1 heavy chain at residue Asn 297 produced in duck EB66
cell or in CHO cell



Duck eggs from Peking strains G.30 were obtained from GRI MAUD FRERES
SELECTI ON (La Corbi ere, Roussay France). The parent ducks were

vacci nat edw&gaPsise12Escheri chi a Coil (Aut ogenous vacci nePCHEP20(BI05&285
02), Pasteurella tnultocida 15 (Landavax), Duck viral hepatitis
(Hepat ovax), Erysipelothrix rhusiopathi aes{ Ruvax), Avi an

met apneunovi rus (Nenovac), Salnmonella typhinturhun & Enteridis

(Aut ogenous vaccine), Rietnerella antipestifer (Autovaccine

Ri emerella), Avian t apneu i.rus active

tysi pel ot | mi LTEROLT Bp QOATAE PR oo oR N e eSS iobryet Bomppthyled and
Peki ng duck eggslyywanginguWMALDEd GOMS iflkifl gakieiet iddmbde larh mHthaﬁydﬂm
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pl uri pot endy @Cﬁtﬁbkmdu@drﬂg@ | s. Those feeder cells are nmitoticall y

25 inactivate 0 45 10 55.3 seedi n
on plasti o TG ORERTPbn: BEpBlce st B2 ol e kRl 3bf pafTubdracea
i nduces a def ighicoformsat0,a51 and Ghef ﬂﬂldamyltgba dntibo@¥ iprbayxed mh t(RBAshehd in

producti on of cgjwwt factors and extracellular matrix, necessary for
the pronotion cell growth of non differentiated cells. The STO

cell line was Adebb#eH: BligdacdBariMstBledbed @?tm(s&e@aﬂﬁg@s&iohwré Eb&tn%thyled and
Tor ont o, Canada froma continuous line of 30 SIM (Sandos | nbred M ce)

mouse enbronpealysedmebg aMALRRA Ot Mids f@mﬂrwwnwﬂc&m@lnﬂr@ﬁieawrpy @e 3
Cul ture Col | egli‘. l%j% &:ﬁg G616 BELEYCherB YRR O%Glpﬁgtﬁﬁ:e@@ﬁ GBI s

1198713). Fre yers were prepared tw ce
Exponenti al | y E&éb Ipsodus@ lgbreomprisscdiighee deraerdageadinoeducosylged formf GOehd 61

were seeded f enange ia cul tures and anot her part was
i rradi at ed. Fgl{;co%a%o |on 'pv%duﬁ?ﬁggr ed a cell suspension at 10x106

cell s/ n1_d| n tmﬁmiﬂﬁlmﬂnmmgSEGytogoﬁ% R&ﬁoﬁsé(iﬁ'l@(i@)ﬁnﬁﬁ&@a plﬂﬂuF]ed in
were see S I seedi | shes or plates coated wit

i nacti vat ig l%iglé? tg?‘i “\‘RE%@%?@E} Cﬁglﬂa]ilsng a maxi me of 5 days.

Medi um Medi uMpfprEEEA: KM@QJ@&N@W?(A@%&@@@W Sy C,
custom zed nedi unm) . Medi um GTM 3 ( Si t n 09516 DI%/EM Hant12

(Canbrex, Cat A§tiBroa Oééwur&bmwml W@aﬁvawaeé byzthg detpgtion of INFg by

flow cytometry. NK cells from two healthy donors cells were cultured without
Interleukine 2 (IL-2) or with 5 or 100 units of IL-2. Tumor cells were incubated with

20  IgGl immunoglobulin and NK cells. Detection of INFg was measured by intracellular
staining with an anti-INFg coupled phycoerythrin (PE). IgG1 antibody produced in
chicken EB14 cells and duck EB66 cells display a higher NK activation as compared to
the same IgG1 antibody produced in CHO cells.

Figure 15B: Activation of NK Cells (Analysis of CD107 positive cells)

25  Activation of Natural Killer cells by IgGl was evaluated by analysis of CDI107
mobilization by flow cytometry. NK cells from two healthy donors cells were cultured
without Interleukine 2 (JL-2) or with 5 or 100 units of IL-2. Tumor cells were incubated
with IgG1 immunoglobulin and NK cells. Anti-CD107 antibodies coupled to FITC were
used to detect activated NK cells. IgG1 antibody produced in chicken EB14 cells and

30 duck EBx cclls display a higher NK activation as compared to the same IgG1 antibody
produced in CHO cells.

FIGURE 16: Anti-tumor Cytotoxic Response of lgGl antibody produced in



Additives dutam ne (Canbrex, Cat n BE17-605E) Pencillin/streptonycin
(Canbrex, Cat n BE17-602E)) Non essential Am no Acids (Canbrex, Cat n
BE13- 114E) windesdi4arpyruvat e (Canbrex, Cat nl3E13- 115 )PMV/EROUISAESE283
(Canbrex, Cat n 13-607C) Beta Mercapto Ethanol (Sigma, Cat n M/522)
Yeastol ate (SAFC, Cat n 58902C) Buffer and)fixators 20PBS | X
(Canbrex, Cat n BE1l7-516F) Cryoprotective agent D nethyl Sulfoxyde
(DVBO) (Sigma, Cat n D2650) Factors Two different reconbinant factors

wer e used: 25ElL. Rec i nan n C.liary Neurotrophic Factor (CNTF)
“Eﬁ'ﬂ %%qﬂ‘s‘g’c%ﬂé%nd%ggn‘ﬁ Want Human Insulin Like

(Peprotech I n&

Factor | (1GFIA stah@eRd AMCO abid§, wérdlpeForkRA-vsing JERE NathACKOUSE RIIE from an

produced in E. Coli bacteria, Fetal Bovine Serum
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healthy donor. NK: cells were either cultured without Interleukine 2 (IL-2) or with 100
units of IL-2. Tumor cells previously cultured with radioactive chromium were
incubated with IgG1 immunoglobulin at different concentration ranging from 0.8 to
50 pu/ml, and NK cells. The ADDC activity was evaluated as a % of chromium release
in the medium.

Under non-limiting conditions (< 50 pg/ml of antibody), EB66 and EB14 produced
IgG1 are more potent to induce tumor cell killing than the same antibody produced in
CHO cells.

FIGURE 17: Potential heterogeneity of bi-antennary oligosaccharide structures
attached to the CH2 domain of each IgG heavy chain (at residues Asn297 for
human IgGs)

Figure 17A: The mannosyl-chitobiose core (Man3-GlcNac2) is shown in plain dark
line and additional sugar residues that may be present (+/-) are linked to the Man3-
GleNac2 core with dotted line.

Figure 17B: Diagram of complex type N-linked bi-antennary oligosaccharides
structures attached to the CH2 domain of cach heavy chain at residues Asn 297 for

human IgGs).

EXAMPLES
EXAMPLE 1: chicken EBv13 cell line from SPF chicken strain VALQO
1.1 - RAW MATERTAL

Eggs
Specific Pathogen Free (SPF) strain called Valo. The valo strain is a white Leghorn

strain produced and delivered by Lohmann from Germany. Those SPF chicken eggs,
supplied with a certificate of analysis, are tested for: CAV, Avian adenoviruses (group
1, serotypes 1-12 and group 3), EDS, Avian Encephalomyelitis Virus, Avian Leukosis
Viruses/RSV (including Serotype ALV-J), Avian Nephritis Virus, Avian Reoviruscs,
Fowlpox Virus, Infectious Bronchitis Virus, Infectious Bursitis Virus (IBDV),
Infectious Laryngo Tracheitis Virus, Influenzavirus Typ A, Marek’s Disease Virus,

Mycoplasmosis (Mg + Ms), Mycobacterium avium, Newcastle Disease Virus,



30 Non irradiated Fetal Bovin Serum (FBS) (JRH, Cat n 12003) The non
irradi ated serumused in the programwas coll ected and produced in
Aust r al i a. WAAPRI43124sed for col | ecti on were USDA i nspecREHERXIEP/056285
acceptabl e for slaughter. It was 60 added in the nedium during avian
stemcells culture. This batch was not submitted to irradiation to
avoi d the destruction of critical proteins or conponents identified
as essential for the maintenance of stemcells in culture. Irradiated

serum (JRH, g .5 . i rradi at t ch edoin this: program..
vas ol | ect ed RACUARERHARL Tibd AP pERLTE ORE! shivarEh SREG AL Rvien
suppl enent in RHil&)tﬂé)NEMsn‘EidiSL(MRlEﬂdeﬁl@hﬂhhparﬁ:gﬂllimr-@n.sz?l(lsalﬁblﬁ‘e!ﬁ|dggs }vere only
(feeder cells). Those cells do naot require as stemcells a specific .
quality of sersﬁl_?ﬁ“FtBﬁ? [Qf SiiHectin %ﬁm@giﬁ%ﬂ%aémmmfée.m 817 Tk Af Fippigation
hi gh concent r afk&ntoQhe @KLt g BAnd thav@anlgre adapted the STO
cells to grow in presence of 4 %o% FBS only. 10 Di ssociating agents:
Pronase (Réchdleedssicelfs 165 921) Pronase is a reconbi nant protease

manuf act ur ed 0 ' ' | t ' Lati on.
o adnor ont _auk A SRE s AR bl LB P P ERLs, 48 HohP AL o0fin
BE17- 161E) 15T8TPsicH® wereused a$ fecdethyeli tosmaingin te pariSTcy elf | chicherd stem

at | ate passa for the. dissociati.o f avian |1s adapted to r.u
e Ned am - T 2R fEaG B8 Ak el B i Befiaton 7848'Ss
aseptical ly aceysjlibefpré QectlidPoi lRfi€MThigldos0 B iirkddmisn By aasubalkihdintiesd that
sterile filtratjon rrgtfhod and tested according.to current E. P, The

raw mat er il8l , MAUPER detEttiyy et phtbediethsveleibyh Stili genmitsthe) progpetion, ofj grawih
parvovi rus infabdrk Ghd GRMRENMIGRatH ! fbc&RR) TR hromotion oFiNPEERRowth of non
(Sigma, cat n T3449) Trypzean solution i§ fornmulated with a

recombi nant bduferntigtegselisn, expressed in corn

The STO cell line was derived by A. Bernstein, Ontario Cancer Institute, Toronto,

Canada from a continuous line of SIM (Sandos Inbred Mice) mouse embryonic
15  fibroblasts and it was supplied by the American Type Culture Collection (ATCC) (STO
Product number: CRL-1503, Batch number 1198713). Fresh feeder layers were
prepared twice a week, in general on monday and thursday. Exponentially cells were
dissociated and counted. A part of cells were seeded for maintenance of viable cultures
and another part was irradiated. For irradiation, we prepared a cell suspension at 10x]0°
20 cells/mL in tubes. Cells were exposed to a 45 to 55 grey dose and were seeded on
plastic. After seeding, dishes or plates coated with inactivated feeder cells were used
during a maximum of 5 days.
Medium
DMEM- HamF12 (Cambrex, Cat n°® BE04-687)
25 Optipro medium (Invitrogen, Cat n°® 12309)
EX-CELL ™ 65195, 60947 and 65319 (SAFC, customized medium)
Additives
Glutamine (Cambrex, Cat n° BE17-605E)
Pencillin/streptomycin (Cambrex, Cat n® BE17-602E))
30 Non cssential Amino Acids (Cambrex, Cat n° BE13-114E)
Sodium pyruvate (Cambrex, Cat n°BE13-115)
Vitamines (Cambrex, Cat n® 13-607C)



and manufactured by Sigma Aldrich utilizing Prodi Gene's proprietary
transgenic plant protein expression system This product is optim zed
for cell dWEsMe8/ERI2Zén in both serum 25free and serum suRPI/ERRBIBIS6RSS
adherent cell cultures. Non enzymatic cell dissociation solution
(Sigma, Cat n C5914) This agent of dissockation is a ready to use
formul ation used to gently detach cells fromthe grow ng surface of
the culture vessel. The formula contains no protein, and all ows

di sl odgi ng of 1S Wi thout use.of en | lular proteins are
preserved naki %t%%[e’%%tgi a@"'@%o@ﬁéﬁiﬁi?zzgudi es that are

dependent uporBdffee angfiR@oist i on of cell surface proteins. This enzyne
was used to detach cell before FACS analysis of 61 biol ogical
mar kers |i ke El@l&-sluf iy &t n°NBir2H0&) Ant | gen 1) and SSEAlI (Stage

Speci fic EnbryegGoideBRid-419 (Siénd, CatRRPEERS OF ESTABLI SHVENT OF DUCK
EBx CELL LINE EB66 Around 36(5 ertilized dick eggs were opened, the
yol k were Sepakdildd Yor(Sizmaneatd’A%B3Pen during the opening. The

enbryos were r for ] | | apg, of l.

filter paper (Vha aﬁr\rlglr%SL Cgﬁ% %Jé:%@@ ﬁgmahgéi\&g% gg“e‘ha%%@@%é% t(?)?!ﬁ%qgs ¥g5n 2
perforated ringawniAo28he aid of a punch. The dianeter of the
perforation is out nm_ These snal || .ring re sterilized using

dry heat for aﬁg’ﬁ:tmé‘b ﬁqaégaf Oaﬂﬁ&éﬁiﬁr(ﬁ%\gfactice, during the

step of enbryo piphseéiheagea small paper ring is deposited on the 10
surface of the yolk and centered on the enbryo which is thus

sur rounded®by ethglranfoRygsDMPQ) (Sigrpse Caf &° PR cut out with the aid
of small pairg,pf,scissors and the whole renoved is placed in a Petri
dish, filled with PBS. The enbryo thus carried away by the ring were
cl eaned of t hdwextiBersntyretormbiinant Retorredéramsednd t he enbryoni ¢ di sk, thus

free of the ex Vit [ : . W Lhette o
15 The duck emby Jee tara Hmal faSas Rt i by TeNtR Thelefiibrny o
duck enbryos wes®13hen nechani cal ly di ssoci ated, washed with PBS, and
seeded on. an inpagtivated ]J.ayer of feeder STO | 5 int ompl et,

cul ture medi un'&g?\e‘?@%,m&?? é“%‘&é‘}hﬂrﬁ@eﬁ égﬂlélr(lﬁgbl(ge%ﬁe& @@g@@& ﬁplo'él)
wel | plates omhétwdRStonwat grodtced if EXEOH badrldcn2. The conpl ete
culture nmediumis conposed of serum free nedi um DVEM Ham F12

suppl enent ed FEf0PerHna8emm et al bovine serum with I GF1, CNTF, at a
final “concent wahii0Rufe P Bovin X5t kBl e @0z 55 2£RG 2! am no

acids, with 1 %of mxture of vitamns of comercial ofigin, wth

sodi um pyr uvailhe apn grfdiated secemaeed matheqmogrhmOyvas ¢olliected tud produced in United

bet a- mercapt o nQl . inal ncent ratian. of 0.5 | ut am ne
a final cgﬁceﬁia?egt &%ﬁ 1(ijsfﬁjé‘éJl iorrwl&%gﬁi“&eﬁ ﬁlhjr?%a'{‘gpét C%fl ﬁg?%cgﬁt(%@ﬁt ?raﬁlelm ﬁ{er.
of 100 U n, &t wephddadcinnthat madifunndirirgSaviao seentelat cudmre fThO Batch g 4¥lnot
I | X, i, dl h 4, .th i f
22? i %?gts ;[ gsa;[ gubﬁi}(ﬁﬁ:cl;?@éga @E&E}t%ofdﬁ%%ﬁtg%frgﬁﬂog 06f c%tif:gﬂn%te?ns or components
identified as essential for the maintenance of stem cells in eulture.

Irradiated serum (JRH, Cat n° 12107)

25  The irradiated batch used in this program was also collected in United States. This

irradiated batch was added as supplement in the DMEM medium used for the culture of

STO or FED cells (feeder cells). Those cells do not require as stem cells a specific

quality of serum for growth and maintenance in culture. To minimize high

concentration of serum in the medium we have adapted the STO cells to grow in
30 presence of 4 % of FBS only.

Dissociating agents:



The duck ES cells were cultured in the DVEM Ham F12 nediumup to
passage 4. After passage 4, the base nmediumis nodified and DVEM Ham
FI 2 conpl eP® Redi4aidti s repl aced by the SFM GTM 3 nedi unfGUBRAISHSHMBE d
with 10 % fetal bovine serum with 30 I GF1l, CNTF, at a final
concentration of Ing/m, with 1 %non-essential anmno acids, with 1 %
of m xture of vitamns of comrercial origin, with sodium pyruvate at

a final concentration of 0.1 nM w th beta-nercapto-ethanol at a

final concentratjon of 2 0.5, utam ne at a final concentration
of 2,1 nM and 325@7‘3?5@%6'%@@“%%3%& ES cells were further cultured
during 14 pasdagese Ish letdfbifgprieisel Manifagiutet by Rochd B8 b Mok, Gdraeh g used

deprivation was ger_for_me,d al passage 18. 1 GF1 and CNTF were
si mul t aneous| Yo B#HHFRgIPR A tdhercREIARRCR FIS- f r om passage 19 to

passage 24, the ngp u WS 16! medi um suppl enent ed

with 10 % FBS, v{? h 112&9‘)%3%‘3%2}3%{%3{1 amlgﬁéé’f ds, with 1 %of mxture
of vitam n§ oflrgsmmbrustdforghé dissncianion lof ST@ onFEY reallased atla@ fassages for the
concentration of Q.1 wi t h.bet.a-nmercapto-et hanol. at_a. final :
concent r at i on %Bf 0%"‘?@11% avign vl alq%ptg toagg riuﬁ’aFreS gﬂ%‘%mﬂr gﬁ’is HzgRe of popipe
and yeast ol at erigit. islthakfectuicH easchptivhllyEAcerliing tbr eMPelefdaentdl Chnditidrisy by a
are passaged fron %Vacultg[te .di sh taéanoth r, the seeding of culture |
di sh was perfdF (1 BIGttRMSRORSRN o7 290Rdemie et k. Tsarwmpaterfal,
duck ES cell s jiriift& pisD i b 1a€ibh 1Yl EeBtedBEH JoRincl P oviAb 1L4trifadaRAs R vith
depletion of feeder cells were perfornmed by a progressive decrease of
feeder cellPs O8AFehiFBkion over several passages. The dishes were
originally 15 g e i .2, 7 X104 feeder cell , then
around 1.8 X 10§f%geegff)é%M§ec {’gﬁgo%ﬁg'ggts\(f\é'g'ﬂ" 6%%%1%9%“‘5’5 (“Z"Jr%%l, t hen
around 1.4 x1UhiscebtifdixRodieioneenrqady sage S2mdaidnIsed bhenthadaathctells fom
104 feeder cells/cnR betwee as e 36 a 1, then around 0,7 x 4
Teeder col | o CHo BRI HOUHAHELG CREE Kiieladhe fiiauf Ay TPrgRFpactbgovs
45 di shes wer gisRemhgdofostlly wittobit 8y aNckhies. @I frbRins 48 QHRErvE® mhaking
At the end of the feeder depletion, 20 the dishes are seeded with 9 x
104 avi anleel Peysth ipprumochemical sindieyi tiat ets| doperdept uppre thre pecegmisian off cell
feeder cells siipidhofloRinsP3RRAGRYAR AR uERORH BhoPT38AGF0rd TACY hilsis of

the depletion of feeder cells, the duck ES ce are seede
cul ture di shebiodagicsl magheay liko Ed&htl r @pithatial MembiramesAntzea)l) saad AREAT (Stage

around 9 x 10 \Y/ -1 %+104 cell/cnR. After several passages
wi t hout feedegp%@l? g%la’%%\?vtjaﬁh egrlahet ers (Popul ati on Doubling 25 Tine

(PDT) and Dengi2t-PRACESSORESTABLISHMENTOREBYE @RLL LINENG

robustness.and to initiate the deprivati of am no acids, yitam.ns,
beta mer oapt oGekaHS Peidode Ml et Pl o 4% BPapeh dig be gpening. The
consi dered as ¢@BBMYWercdbmsed o theSyolntitHee dirdc@ly SHGNhE BRI Phitel pifette, or

PDT is |lower than around 40 hours and cell denSity higher than around
26x104 cel | s/ ¥ the aid of a small absorbent filter paper (Whatmann 3M paper), cut out beforechand

in the form of a perforated ring with the aid of a punch. The diameter of the perforation
were about 5 mm. These small rings were sterilized using dry heat for about 30 minutes
25  inan oven. This small paper ring is deposited on the surface of the yolk and centered on
the embryo which is thus surrounded by the paper ring. The latter is then cut out with
the aid of small pairs of scissors and the whole removed is placed in a Petri dish, filled
with PBS or with a physiological saline. The embryo thus carried away by the ring were
cleaned of the excess yolk in the medium and the embryonic disk, thus free of the
30  excess vitellin, is collected with a Pasteur pipette.
The chicken Valo embryos were placed in a tube containing physiological medium {1X

PBS, Tris Glucose, medium, and the like). The Valo embryos were then mechanically



30 In the case of the present duck EBxO cells devel opnent, naned
EB66, deprivation of vitam ns, sodium pyruvate, non essential am no
aci ds and P& 0%ERZEBApt oet hanol were initiated at passageCBRP20#9/56285
those additives were renoved sinultaneously fromthe 63 nmedium

Thus, between passage 52 and passage 59, &he nmedi umof culture is SFM
GIM 3 suppl enented with glutam ne, yeastolate and FBS. Follow ng a
short period of adaptation to the new condi ti ons of culture,

t enper at ure degreasi i i ated. Thi ease, was rfornmed
progressivel y ‘ﬁsé?ﬂ%tg(ﬂg%‘}g% %{’6% % ﬁaae § §@§ Ceiﬁ ok ngrﬁg{gggigge grpdium
cell s were ablag39@, ghe\ecdir c3llSwerdfsb@lcd RAESRIL afdlnd Qhﬁl@%@ﬂ/cﬁéqfﬂé%mplete
GIM 3 was repl aced by a new SFM base nedi um cal | ed Excell 65788. So,

after passage BIUEhEEANM (iF eCORRASHM Waberk commesziggnesding | BYHR(dm  F12
with 10 % FBS’SU}%JI&H&H%(Q\IUHF[ ‘?@%’%ta{{‘@gf klueqnh ‘Pd}f‘lf d &NTR §§§§iﬁ dp%Q%entratlon

4x106 cells were transferred in a Utra Low Attac rrent
mai nt ai nedSun@éd H@élﬂs@lahwﬂla@l% avn-esserttial aminiaaide, weitlc héé a@mxturé)of vitamins of

i ndependent ¢ praomte th as suspens
base nedi um \Agéénﬁrrloeg! Eﬁ% in th Sré)r&(l:lén hPAge ¢ g {2 ﬁlgrﬁom%e faé%l“r %ag%\fq’f‘?’ g}hpeta'
10 %to 5 % f aert¢dper-sthamdi altga ﬁmal tcble:ehﬂra‘hodlcﬁ'm) 2 thM) ghitsraine pas ﬁag&oﬂ&ntr@non

passage 85 the i of . culture was SFM GTM 3. suppl enented. wi.th 5 %
FBS, 2.5mM gl SFﬁMaWth% yutl guxiyrs | ofsprifbigfics r eontainipg pepigilijpy gt 2 final

initiated on EBRGneflon @Mtﬁlﬂoﬁﬁloaﬁhdaé&e%{oma% R RN of 100 ye/ml.
depl etion was perforned by a progressive ‘decreasing starting from?2

% serum tlAen RepBlyafsr thedirsimasseaesanitheatellarthé mlﬂﬁM%eﬂltEbI@wlsumcelonmmadalnd
to finally re r i cell.culture

depl etion st a?cf la]cf gté 1%%35%& xg‘g@}é“ ragld&%ds 3{’&6%%%;@%%91“ aﬁff\r tth fr%t %I fo 3
of serum depl etdseges imgokot.age i ndependent dEB66 cells were able to
grow at 37C i, .absence o fact.ors, in apsence of feeder cells,

in serum f ree%‘%a r’rg‘?j?‘ﬁ‘?ﬁ E%ﬁ?@%%@@ﬁf‘a\] al? AYOEPS EwEe RS %‘éfk fo
are able to gawhal thd §cedinl &iMeltpRM dslMyas I\féﬂﬂﬁh@df&ml%m Wtweel M x 10%/cm?

gl utam ne, _sone fur;he{ a aptatlon to SFM nedi a were nmade by dil ution
[4:§4

or progred$i v BudPremi ofivian Evesrilsinhe eomplpiacnlbue medivey Peeferapligoe sceding
Excel | 66444, jExepl Li 1&35{911&9? 3hOT0*REA TRk A 0° ZALNS AU BEY %‘oﬂgelf%hoo Tim dish)

suspensi on duck EB66 cell could also real |ze§ I'n presence or
of yeast ol at e ThexapIElS: prefacklyEBr avih| enilirpeniEB2IE oﬂ%st&p a) mwlﬂmmmmng

30 Duck Eggs, [ %&9§5§s%geés#§ tthﬁ‘agc&dﬁﬁglkt\é%zedu?mugk d;:gsgeg%r:e:jg{ @ﬁtte m?quggrﬁvas

Oyopreservative a Fum
as Exanple 3) de;{[}.ted(meggwthf faciorsAGE ngd SINTH. Mhe GbEE0MEE Enads ﬁﬁlectlyﬁﬂ one step,
Medi um 20  from one passage to another. The embryonic stem cells, preferably the avian embryonic
cells are cultured during several passages in the complete medium without IGF1 and
CNTF growth factors.
Then depletion of feeder cells were performed after the depletion of growth factors
IGF1 and CNTF by a progressive decreasing of feeder cells concentration over several
25  passages. Practically, the same concentration of the feeder cells were used for 2 to 4
passages, then a lower concentration of the feeder cells were used for an additional 2 to
4 passages, and so on. The flask were originally seeded with around 2.7 x10* feeder
cells/cmz, then around 2.2 x 10 feeder cells/cm?, then around 1.8 x 10 feeder cells/cm?,
then around 1.4 x 10* feeder cells/cm?, then around 1.1 x 10* feeder cells/cm?, then
30  around 0.9 x 10* feeder cells/em?, then around 0.5 x 10* feeder cells/cm®. Then the flask

were seeded with 6.5 x 10" avian cells/em® to 7.5 x 10* avian cells/em® and without

feeder cells. The depletion of feeder cells started at around passage 21 and ended at



Medi um EX- CELL 65319, 63066 and 66444 ( SAFC, custom zed nedi un

Medi um GTM 3 (Sigma, Cat n (0916) DVEM (Canbrex, Cat n BE 12-614F) 5
Factors Si WORWHHEEEAt reconbi nant factors were used: El PREBRAEHI6ARE
Human Ciliary Neurotrophic Factor (CNTF) (Peprotech Inc, Cat n
450-13) Reconbi nant Human Insulin Like Fggtor | (IGF1l) (Peprotech
Inc, Cat n 100-11) 10El Reconbi nant Human Interleukin 6 (1L6)
(Peprotech Inc, Cat n 200- 06) Reconbi nant Human sol ubl e Interl eukin

6 t I

S CooBto" (ks RS 8 PboL e it a PRI IB i RARIBLARILS IITL:
Humman basi c Fusberdabluasmnas OablhatFativer coik@Rtion RepT mt&qha)L 3ﬁ)ut6ﬁEiunﬂééllx 10
15100-18B) Al ose factp X d | L6r ced in

bacteri a. )Sol BT &M f_°6$ (fé ‘@i{ff’g ]g'etgeﬁ q@%&%&ﬁ@%i@%ﬁg@%@t%@@ f'%ape
- PROCESS OF EsilABhs tdvEbHse OF rdddeKcdiBXofdehirationNE thBASK, HRg ttusikan cells are

enbryos were col |l ected as previously described with EB66. The duck 20
enbryos wefe phbwed fpmadhitiial pagsess cwigh shenpamee fmden sells Tpaceiration before to

enbryos were ?Qgg Fﬁ%(}‘g@@f %h%pdg&o%som ated, washed in PBS, and seeded
a e

on an inactiv er o er STOceIIs into conplete culture
medi um at 39C,Th€.s§n% Geplictidth avefe paidorned| dfer wbe erewtbdfadior mnd thelfteder cells

pl ates or dishes_at arou 4ce|| n2. . The, conplete culture
P o 5 oomeRen, A i eefinlng ot hodi e ik BRE TRRIRES W1 dptigogd of
fetal 25 bovi ﬁb@saS@dSruﬂilercwltulibdhﬁFDMmTHﬁmﬂm- SupplehmeBd wHbF (avdfeBGraldkeram
final conc ntra H of 1 ng/m, and with 1 %no -essenélal am no
acids, wit mf i R 07~ ssssmlf\}ﬁem %‘So\rﬂﬂebréne{ewa{rea YifROHDS Qff oRumercial

sodi um pyr Uvatoﬁ%ﬁt With 1 %Iluﬁoﬁfrﬁ%té aktl QN k) Qoﬁcem\lhtldﬂ tdf 1 mM, with beta-
bet amer capt o- et anol at a final concentration of 0.5 nmM gl utam ne at

a final concemql‘%moéﬁha’éﬁl ap a finglpongertagipn pf f- ZanMathtaﬂane afon Geal congentyation
of 100 U m ,
%E? apl %j ;@%p 'f\/egrlé@%ysq%rg S Eegtsté g%e k]?%gc lnf %éﬁm}leﬁum

and yeast ol at &
m xt ure of ant:ulture)uli e swb steps prange firsyddie dhickent Helon;eﬁs were Bhily adapted to a

expression.rapidl y is.understopd. to nearn after the fir to.9
pabsages i ool meliFlSGRRAES cogeltean, Srhes Beipn GhvAPrefebly Bxcel
conpl et e nmedi 40947 SRFCIRIBSAGRes) suppldnedntdqdasisairEYSetal b RAHPDLRL VitHe dh ubn-
is partially dep Ieted in factors. Thus, between passage 10 and 13,

S, L6, |1 6FSaHitl BREED dgife Wiy Bdo' BixR O it & gopmergial origin, with

recombi nant | G angrn LRt Wens! é&baﬁ@hms‘f M CRNEENeAlah@Pth&lol t a final
ng/ M. A sinultaneous decease of
concentration of 0.2 mM, glutamine at a final concentration of 2.9 mM. Once this rapid
20  adaptation to a new medium (DMEM-HamF12 to Excell 60947) was performed, a
second step is performed consisting of a slow adaptation to decreasing concentration of
animal serum in the SFM medium were initiated. Serum depletion was performed by a
progressive decreasing starting from 10 % serum, then 7.5 %, then 5 %, then 2.5 %,
then 1.25 %, then 0,75 % of serum concentration in SFM cell culture medium to finally
25  reach 0 % scrum in SFM cell culture medium. Serum depletion started at passage 103
and ended at passage 135.
At the end of the process of deprivation of serum when the remaining concentration of
serum in SFM medium was either 0.75 % or 0 %, the adaptation of anchorage-
dependent EBv13 cells to suspension culture started. Among the several attempts
30  performed to isolate anchorage-independent EBv13 isolates, 62.5 % of the attempts
were successful and allow to get different isolates of suspension EBv13 cells. One

isolate of EBv13 cells were selected according to the population doubling time (around



5 concentration of 1GF1 and CNTF is secondly perforned between
passage 13 and 16 to finally obtain cells able to grow w thout

reconbi nanWOF¥¥EB+at passage 17. The factor depl eti onPGRERIGGEDy
a progressive adaptation to |l ower concentrations of factors. Wen the
duck ES cells from Pekin duck enbryos weregpassaged froma culture
dish to another, the seeding of culture dish was perforned with
around between 7 x 104/cnR2 to 10 12 x 104/ cn® of duck ES cells in the

conpl ete cult i e ; i i W L

73 1047 e T T HsH L B ton by TE BENRE 4 ARG e s 5 R e
Af ter depl eti eiubdity,r the arehii dtnte handgensiy Grebenteemsk sioé of ealls olunipe) wad ¢he
performed at passage 23.r acg\:il ncg the final concentration at 0.5X

Then, after p&@%%?ﬁ\gmﬁamﬂg FARSSHS - of feeder cells were performed by a
progressive degreasR &ffsch@ed@llctol AthsaRE &dHchdint BcIRVEVald 2elREMAh& EBv13
passages.. The dishes were originally seeded with around 2.7 x104
feeder cel Ps/ & 2blpEngrardnm@sencgok eropfastarsdir absiice of &edengstlfide serum free
passage 32 an t r d 4 0 I e

a9 then o’ BB SR gl th fusbRl B SRRRCIOSP L 8P JR8e ety
47, then ar oundecrégsihgeell Gdltire taperatwet bED.6T2diget ween passage 48 and 50,
and finally from passage 51 di shes were seeded only with avian cells
20 and without feeder cells,. At the end of the feeder depletion, the
di shes are se@dROVPRLIET: DuckIKBk ealiilaie BG4 s/ cn? to 12.7 x 104 avian
cells/cn2. The depletion of feeder cells started at passage 32 and
ended at 63552&@'£m%e depl etion of feeder cells, the duck

ES cells are gpefledein culture dishes at a higher concentration than

in step a), about around 9 x 104 cell/cn2 to 12.7 x 104 cell/cn®.
After sever al Dysk sagedromn thebing sspinefddp weie| abtaigedffam faRBEAUEy FRERES

(Eop, o, DDA TECLBEE 0, PBL) Y S S B A

stness and to“initlate € ce
suspensi on. Cékd/sriekie CohsiAerghoas wnonghColoblkt&t 62)e PastbireNd edvitosida

a culture,Ln spens if,. PDOT i.s.| r, t han_arou 40 ,hour s, an
Corl tonchty RYERERR Rk it Motis, BHtBho vy EPRRER R tadias tRingo,
mor phol ogy shawiaa eapneeniodrusi(Sbimb Rgs, Balmorrlly nehmldriB30& Bhtdrhks @ahtdggnous

shall not attached tg the plastic dish too.nuch. In she case of the,
EB26 cel | devEISHiTknfiengigle srapestifes Jépwtavasdne faserslia)t fxipR dngfgpneumovirus

passage 53.7 WOBlCHT WiiiRc) adBSERSHEM -7 %Ho};mf&eomﬁtakgcmmntreceipt,
di sh and maintained 66 under” constant agitation at around 50 to 70
rpm For the ftlizeddskmgedick cagy weigapbmiigdded disinfpetid i gskepochloryde bath
(Sar st ed, H4ef 2 : n ty } e . .0

0.5 x 10625el APRRL oY ) dRionRofBRERTMAR FORaCRID AR S0 bl b, of
condi ti ons of coudrminatign loedetl o MIBE attecdred asdd: shelbm ar ound 160 H to 40
hour s. Regar\c,ivigng thil good 5 evol ution, at passage 59, a new set of
deprivation wAS45EFEBr ned. Thus vitamins, sodium pyruvat e,

bet a- mer capt o&f fhafiadt sRPGf fIRHrewss Bélisatond Fufife a£bid IS TOcelld) @rspyedd ad Pidder
after passage, 59, the cul HJAr’e Jredi um was suppl emented with 5 % FBS,.
0.5 X yeast ol ¥V tarppmtan thqplyripetsiayd dypk semmeshs. Jdpsricedss ceils Bp mitgtically
per formed2on gabiiv.8dSReNSLN Rraalatisf M $65! Ghed vefrd Eé?f\Mn% Jnﬁéﬁs@ifn This dose
feeder cells, vitam ns, non essential 10 am ho acids, sodium pyruvate
and bet a- mer cabirediatiemisla sulsdethehddesphdtindneesmdelingviearmestabfithe cgll cycle but still
progressive d I Lt [ %.S€ek U then. 2.5.% then 1.5
D of - ser um con ey Pt B Ioelob gt} 3R8 e % Frtimel g e
0 % serumin fiekiotieh bf thelcell ipepwrbk dif non diSerannintdd pélat TherSTOak] didle atas derived

passage 61 an nded at passage 79. At. the end of serum depletion, .
anchor age indg}Sz‘n H’t“%‘hc‘_ﬁ"@égga‘&c@f frstifys ioé%ﬂt% 36‘3‘%5&5?'04/\?%{1““3% ljng of
absence ofg gr ow1f(8sides Inbred MLSEAEEscOMErPaHE HbFdIdsts, arddNit SO [glgcﬁ%y the

medi um EB26 cells were then adapted to growmh in absence of O.
American Type Culture Collection (ATCC) (STO Product number: CRL-1503, Batch

number 1198713). Fresh feeder layers were prepared twice a week. Exponentially cells



25 4.1 - RAWMATERI AL Duck Eggs, Feeder cells, additives, Buffers
and Fixators, Cryopreservative agents, Fetal Call Serum & dissoci ating
agents (| d¥@A8/BRBApl e 3). Duck eggs from Peki ng str ai PEI/EX280B/0536258
used. Medi um 30Medi um EX- CELL TM 65319, 63066 and 66444 ( SAFC,

custom zed nedium) Medium GTM3 (Sigm, Cgp n (B916) DMVEM F12
(Canmbrex, Cat n BEO4-687) 67 DMEM (Canbrex, Cat n BE 12-614F)
Factors Six different reconbi nant factors were used: El

R mbi t H hi Fac E P h | .
oot O saa0r 1oy digadtia U AOR e SRGNS Nk (5 RARlc R R Snable

(Peprot ech | nepltias amil dr(bﬂxeitj;art @Ias Ezeecdﬁmtu Fan irrakilafiai, & pepared Kicsll Suspension
(1L6) (Peprotec Reconpi nant Human sol ubl e

|.ng,
Interl eukin 6% E%BEB‘?“C}?%H {I]]th‘ 5( %Brﬁr‘éﬁ’ﬁ’oﬁ 0 adigito S g5y dossrand fprgpeeded

Reconbi nant Hegaylsé e0R&eREddifsadisids dr Plds &B@&)Wh@%tﬂ/ﬂgd febddr c@lls were used
300-07) Cl Reconbi nant Human basi c Fi broblast Growth Factor (bFGF)

( Pepr ot ech3| nduritge maxipge aBRyays.
Medium
Medium EX-CELL ™ 65788, 65319, 63066 and 66444 (SAFC, customized medium)
Medium GTM-3 (Sigma, Cat n® G9916)
DMEM- HamF12 (Cambrex, Cat n°® BE04-687)
10 DMEM (Cambrex, Cat n° BE 12-614F)
Additives
Glutamine (Cambrex, Cat n° BE17-605E)
Pencillin/streptomycin (Cambrex, Cat n® BE17-602E))
Non essential Amino Acids (Cambrex, Cat n° BE13-114E)
15 Sodium pyruvate (Cambrex, Cat n°BE13-115)
Vitamines (Cambrex, Cat n° 13-607C)
Beta Mercapto Ethanol (Sigma, Cat n® M7522)
Yeastolate (SAFC, Cat n° 58902C)
Buffer and fixators
20 PBS 1X (Cambrex, Cat n° BE17-516F)
Cryoprotective agent
Dimethyl Sulfoxyde (DMSO) (Sigma, Cat n° D2650)
Factors
Two different recombinant factors were used:
25 O Recombinant Human Ciliary Neurotrophic Factor (CNTF) (Peprotech Inc, Cat n®
450-13)
0O Recombinant Human Insulin Like Factor [ (IGF1) (Peprotech Inc, Cat n°® 100-11)
Those 2 factors are produced in E. Coli bacteria.
Fetal Bovine Serum
30 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



Al'l those factors, excepted IL6r, are produced in E. Coli bacteria.
Soluble IL6r is expressed in transfected HEK293 cells. 15 4.2 -
PROCESS OFWESTEBI4EBHVENT OF DUCK EBx(r) CELL LI NE EB24 POWEP20RH56285
enbryos were collected as previously described with EB66. The duck
enbryos were placed in 50 m tubes contaigyng PBS 1X The duck enbryos
are then mechanically dissociated and seeded on an inactivated | ayer
of feeder STO cells into conplete culture medi um at 39C, 7.5 % CQ2.

The feeder ceII yere. se ded.in 6 wel es at ar.ou,

27 5308 cor 1 s BREREN e iR b B Rl Shischalb St ot Sl o
free nedi um D¥chdidtim ﬂ612vo$dme| gespiatiesh of Eftick0 p%télﬁg al coRpbRERLsS Rlektified as
with | GF1l, CNTF JI 1-6R, SCF and FGF at a final concentration of
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of vitam ns o&,,ggmsghﬁ,; (ﬂm@dgnoyﬂdy sodi um pyruvate at a final
concentration of 0.1 nM bet a- ner capto et hanol at 25 a fnial
concentrat Pon Tée m@tmat@ Hﬁ?d\iﬁ this paegramfwasapllectndda hinitad StaesoThi@ irfadiated
mv penicilli I t t o
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conpl et e HRdi PHISPLIRRGAZELY by t he GTM 3 conpl ete medi um suppl enent ed
with 10 % fetal b yth I GF1, CNTF, 11-6, |1-6R, SCF
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surface proteins. This enzyme was used to detach cell before FACS analysis of



5 round, reffingent, very snmall and the cells shall not attached to
the plastic dish too nmuch. In the case of the EB24 cell devel opnent,
cul ture i nNWOLRPEH3I2dNn is initiated at passage 48 8 x 10BCTHERA068/056288
transferred in a Utra Low attachnent di sh and mai ntai ned under
constant agitation at around 50 to 70 rpmg] For the next passages,
cells were seeded in T175 flasks (Sarsted, ref 831812502) at a
concentration conprise between 0.4 10 to 0.5 x 106 cells/nit.

Following a s .per t t.he new dlt
culture, cell %%Bﬁglgagc&rlée}g%rgélk? %@Enkglr EE?P%&%A@? ?—Ifﬂfmnel %&u ) a“élngélﬁ'n]e (Stage
next step of @mﬁv&mmymm&ntlg@m)perfor med. Thus at passage 52,
vi tam nes, no 1 d
mer capt et hanolé:
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eukaryotic pref@aidrs «aseebncttiaoe &M oPShreamtaRk [N EinalC BWSniration of
encodi ng protel ns of interest is cloned within a MCS (nmultip

l e
cl oni ng si t e) 24 galds ayrichling it enfingl equseaisatiognol 484 Emb %ramamcmn@t pofinal
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a pol yA regi on I gure OW Ng 1S ‘an” exa Xpression
vect ors bear i agibRENs pronotger added tethe eneddimi | ar procedures were used

to construct [ essi n vectors w V40, beta-Ac
oo sl pRAPaERES B Sttt i oSl e R e b Priresracty Ater
pronot er dri Vpdigage9Gkhd bgdatmg&i@hrls AU RFSRNDMERY-BR? F 14 RRSMeteOfgedium is

-L) Human- nmouse chineric gGl (kappa |ight chain) was kindly
obt ai ned fr ontepjaged by the SFM GTM- medium supplemented with 10 % fetal bovine serum, with

30 1GF1, CNTF, at a final concentration of Ing/ml, with 1 % non-essential amino acids,

with 1 % of mixture of vitamins of commercial origin, with sodium pyruvate at a final

concentration of 0.1 mM, with beta-mercapto-ethanol at a final concentration of



Bi opharma (Evry, France). The blunted Ncol-Kpnl DNA fragnment from
plgG 1 -L- clonel 0 (MAT-Bi opharma) was cloned within blunted

Nhel - Not | ¥QW88/BR1I2dKNexp MCS 20 region to generate pVVBABEP2008/056285
(pCW-1gd -L). In pwWS451 Mab light chain expression is driven by a
CW pronoter. RSV pronoter (Rous Sarcona gprus) was obtained from
Philippe Muwullier (Inserm U649 - Laboratoire de Therapie Geni que, CHU
Hotel -Di eu, Nantes). RSV pronoter was PCR anplified from pAAV5RSVLacZ

5030 25 ( RSV- 1ROk PR T AR AT CCACE T PORAET RIS e ks
N 8) priners. cREwerofmiher cfud dagigend padakde VMR hewemedidinges b@aire, then

with Bell and | Ppol WS451 CW pronoterl ess DNA fragnent was
agar ose gel p@?‘?@e@cg’ﬁﬁﬁgﬁr{i’&ﬁ% w48 P%%?“ﬁ'{z‘gr?ﬁtl@ﬁsagﬁ 18r d&F 11 3. CRHiFe were

pWSA52 (Fi gursgniddheously remoded ¥BCHEmAE@hL] Aids ReM Eﬁs@@t B todﬁeisgdlg%3924, the
| gGl1 heavy chain_expression: 30 pWS450 (pRSV-HI011)

Mab ganmma
i sotype wasd obedivieal fyltws wpsTCREIVOP eaditan sEplgmentdamidie 10 %FEngWiﬁlmtl% non-
NcoI-Hindillgyj-qﬂgﬁ f H - onezg {. i.oph . Was .
cloned 71 wit |entf1%I untgécﬂ%gﬂﬂﬁl&t ?’q%fl. P@gstﬁ%f &gﬁ%ené%@\%b@%&%%wlgﬁg with
gener at e pVVS4ddiuh@idatdray @l 4 finall conpddttSdei0 o/l nida wythciesd-merexo- edmhanat a
is driven b ronot er . \V pronot er PCR foragnent and pWWS44
wer e di gest gd%%a%‘)r%&ﬁﬁ%ogno& (:’di'ﬂﬁ’ BINIRFaRg of Cﬁ\/lgn%r HTSTERNRY s°¥vlﬁ\%n%w and
fragment was ggatagelyel purified and ligated to 5 RSV promoter in
order to create pVVS450 (Fiqure 2B). 5.4 - Dual vectors_expressing .
both 1190 !Pi gHY h%ﬁagﬁ%és E“ﬁ]éiﬁi?én E%%%d%mb@r%@re Rspged GRprfulture dish to
PWSA55 ( pRSVauhdindrOt et Mﬁ&é@n&gﬁé\fsﬁ%ﬁh&@hh arb{Md !;a@é-enl 1 ?pg‘gcrg;to

chain expression cassette driven e 'RSV pronoter was anp

PCR from pwWs48x hﬁsfpmgofstmgbE&wdlmsﬁwwm@am@wwm 10 -
T : ' ._This.
DNA fragnent SogPi i’ TRe By pUmeraro A hE ot Poidd by prpgeive

SV40 | at e pol yécrems ofifegdstcelds mncAsatiomnder Bavdrll paflegispTiendistry Wadberiginally
vect or was.Asd- 11 digested. 5 .ends of the linearized vecior we

dephosphoﬁgll a??gg%gftgr gﬂsdg?g?l’%ﬁ fﬁne(?eﬁ Cf’ﬁﬁémﬁuﬁl?eiﬂi aéﬂur'élnégixf }Oecfte‘iﬁ{%ce}h? om’
fragment to geaekai pasedddS40ad GPREM Ablindl b4 @EY) ce(lEFt@UbE&WaA pasiage2 8RR 95,

and AS455 priners were usgd to anplify from pVWWS450 the | gGl heavy
chai n expr esstish aaddet & cf?‘?‘\‘ié??qﬁ@mt %@W@/Pﬁsﬁﬁ?&%ﬂfi 4thihen prgand 0.7 x 10°

fragment beari %/ t i .S\
1 agment Dear EagLlin, B LANARD e D ORL A1E R BB R85 U9 Oer

was Ascl - Bgl | beededyendy adth aianepidpsandfwithout 2eder celbsaAt the ¢nd efthe feeder depletion,
?gpggﬁgrgt&gl S%@%@L ?%%:g%ﬁ%ﬂggﬂ?révga&?%eﬂ%{ i Fitoe‘iiZ.?%RldD'\lae‘iaBrcaeﬂ%nqi. The
depletion of feeder cells started at passage 25 and ended at passage 45. During the
depletion of feeder cells, the duck ES cells are seeded in culture dishes at a higher
concentration than in step a), about around 9 x 10* cell/cm? to 12.7 x 10* cell/cm®.
After several passages without feeder cells, growth parameters (Population Doubling
25  Time (PDT) and Density) are studied to confirm cell stability and robustness and to
initiate the deprivation of amino acids, vitamins, beta mercaptoethanol, sodium pyruvate
and yeastolate. Cells are considered as enough robust to be submitted to such
deprivation if, PDT is lower than around 40 hours and cell density higher than around
26x10* cells/cm’.
30 In the case of the present duck EBx® cells development, named EB66, deprivation of

vitamins, sodium pyruvate, non essential amino acids and beta mercaptoethanol were

mitiated at passage 52. All those additives were removed simultaneously from the



5.5 - NR13 expressing vector bearing a puronycin resistance: pVWWS438
(pNR13- puro) RT-PCR experinment was perfornmed on total RNA purified
from S86NAWOCAPE/14312da| | us 25 species to generate the cDONU/BROBHSERES
NR13 anti -apoptotic gene. A igonucl eotides AS376 (Nnhel - NRI 3F:
ACGCTAGCATGCCGGGECTCTCTGAAGGAGGAGAC) (SEQ kP N 10) and AS377

(Not | - NRI 3R GAGCGGCCGCCTACCGCAC CACCAAGAGAAAAGCTAATC) (SEQ ID N 11)
bearing Nhel and Notl sites, respectively, were used to generate the

NRL3 cDNA ”agﬁ%%‘l{ ﬁxﬂ%&%@izrpgfsg?go"?{h&{ &%g,agprédu o WL, LRg 011%';%/ i SEM

pronot er was ed and repla er was use

reci pi ent of NRIN-ZdNNemdhted u&ﬂhcglﬁtlﬁldde gAasiblagandl FER FolliNAg wassiort period of

foll owed by a ligation experinent tion products were used.to .

a PCR 72 anp|afim%m B e, CoRdrtiRgs ot 8o ity %c’feaﬂ@%w frtiatpes 3 his

RSV driven proegtfe RXPpeFshR &a@%ﬁwe badtdleen PefRabd FGMBRL élh@@g 67 Aft

di gest ed b)é Bglll and S\?vat Reci pi en {Fj/}VS43%3 vé)gfggr was FI | - e “
0

di gest ed. Bot 25889 §7 edls wereitle OW@b%’iC Wéterpaspapgtod dthe @g@tm@hum@TMﬁ
e BV S P BN, AR L
transfection icnlhoh mddamn BBx Exetll 65788 slipplamewtnd webhpﬂb%stB& 2.6 nelhgrtenmine
IO N CH IR N T NI LRI
different pr omtaelﬁﬁemqwmgr fliet ARbnthied slﬁﬂat @mtsthﬂt b@i&hoprt@rﬁﬁitﬁfe atherage-
ﬂi fferent 8 ' Orlrrﬁ:ltegénsdertltecséhse grolwrt]h tThoI I?I‘Ogl)(() eet{lé rgr%r\]vt"th \ellvseguespensmn Phre%g?et r%[edwm was
uman
modified and percentage of serum was decreased from 10 % to 5 % for the seeding in
the ULA dish. Thus from passage 80 to passage 85 the medium of culture was SFM
GTM-3 supplemented with 5 % FBS, 2.5mM glutamine and 1X yeastolate. Slow
decrease of FBS was initiated on EB66 cell suspension after passage 85. Serum
15 depletion was performed by a progressive decreasing starting from 2.5 % serum, then
1.5 % of serum concentration 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
20 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.

25  The subcloning of suspension duck EB66 cell could also realized in presence or absence

of yeastolate.

EXAMPLE 3: Duck EBx cell line EB26
3.1 - RAW MATERIAL
30 Duck Eggs, Feeder cells, additives, Buffers and Fixators, Cryopreservative agents,

Fetal Calf Serum & dissociating agents (Idem as Example 3).
Duck eggs from Peking strains GL30 were used.



cytonegal ovirus pronoter); SV40 pronoter (siman virus 40); human
beta-actin pronoter; nmouse PGK pronoter (phosphoglycerate kinase);
RSV- LTR (LWR ¥f8/148E8415 Rous Sarcomm virus); Human el F4aP@HEPSNTOASEr
(translation initiation factor4 al pha); EFI al pha-HTLV conposite
pronoter (human EF1l el ongation factor |ikegg to the 5 UTR regi on of
HTLV1 virus); CAG conposite pronoter (CW enhancer linked to the

chi cken beta-actin pronoter). Expression vectors bearing these 8
pronot ers (Tat)‘{gdu} were transiently transfected in 20 chicken
adherent EBXx(r | ine using |ipofectam neTM or fugeneTM r eagents,
or by el ect ropcMahmm@X TBEL 45pr9 68068 and 6644MSACIT, tidsoniizghasdium)
transi ent expr .on reporte ere observed were:

EFl al pha- HTLV, @ﬁfédér{gg%ﬁ 'g‘%gfg%é& sel ected and further used
to express chi mgmd@dmwxngyﬁpmg@.m@)EBx(r) cells. 25 Table 1:
list of pronDters driving cCDNA expression used in transient

expressi ondexg@efofents in order to select pronoters with hi gh levels
Of 2xpr essi on SR £eblSinafPileiord Lurgsgent reporter protein
DsRed2nuc: fluorescent reporter protein FI X human coagul ati on
factor ff; |gG3 Recanbikint Huinggnt Ciiagy NewvtyophiaFarsore(GNIH) r{BeprotGih cpGeton®
W thin the sant § tor and driven by the sante notified pronoter.
LH. Iight 30 cﬁg?! s cloned upstream heavy chain; HL: heavy chain is
cl oned upst r eail Reghtbitdmd Himap YD4OKX Kike PattoSPAGH 1t @epmoetRIf, 0aed0091)

registred in al i s' .databas 2008/ 142124PCT/ EP2008/ 056285 73
br oot or B (A Bt Caped Inetakid UF P Eemslor inor GHfgt @99.06

DsRed2nuc hFl Xp ¥¥eARSinaY ¥R soluble Interleukin 6 receptor (sIL61) (Peprotech Inc, Cat n°
200-06 R)
O Recombinant Human Stem Cell Factor (SCF) (Peprotech Inc, Cat n° 300-07)
O Recombinant Human basic Fibroblast Growth Factor (bFGF) (Peprotech Inc, Cat n°
15  100-18B)
All those factors, excepted IL6r, are produced in E. Coli bacteria. Soluble IL6r is
expressed in transfected HEK293 cells.
3.2 - PROCESS OF ESTABLISHMENT OF DUCK EBx CELL LINE EB26
The duck embryos were collected as previously described with EB66. The duck

20 embryos were placed in 50 mL tubes containing PBS 1X. The duck embryos were then
mechanically dissociated, washed in PBS, 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 GTM-3 supplemented with 5 % fetal
25  bovine serum, with IGF1, CNTF, 11-6, 1I-6R, SCF and FGF at a final concentration of
1 ng/ml, and with 1 % non-essential amino acids, with 1 % of mixture of vitamins of
commercial origin, with sodium pyruvate at a final concentration of 0.1 mM, with beta-
mercapto-ethano! at a final concentration of 0.5 mM, glutamine at a final concentration
of 2.1 mM, penicillin at a final concentration of 100 U/ml, streptomycin at a final
30 concentration of 100 pg/ml and yeastolate 1X. Rapidly after the first passages of the
cells, the mixture of antibiotics is no longer added to the medium. The expression

rapidly is understood to mean after the first 3 to 9 passages in general. The duck ES
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cells were cultured in the complete medium up to passage 9. After passage 9, the
complete medium is partially depleted in factors. Thus, between passage 10 and 13,
SCF, IL6, iLér and bFGF were removed for the medium and only recombinant IGF1
and CNTF were maintained at a concentration of 1 ng/ml. A simultancous dececase of
concentration of IGF1 and CNTF is secondly performed between passage 13 and 16 to
finally obtain cells able to grow without recombinant factors at passage 17. The factor
depletion were made by a progressive adaptation to lower concentrations of factors.
When the duck ES cells from Pekin duck embryos were passaged from a culture dish to
another, the seeding of culture dish was performed with around between 7 x 10%cm? to
12 x 10%cm’ of duck ES cells in the complete culture medium. Preferably, the seeding
is made with around 7.3 x 10%cm’® (4 x 10° cells/55cm” or 4 x 10° cells/100 mm dish).
After depletion of recombinant factors, a decrease of yeastolate were performed at
passage 23 reaching the final concentration at 0.5X. Then, after passage 31, depletion of
feeder cells were performed by a progressive decrease of feeder cells concentration over
several passages.. The dishes were originally seeded with around 2.7 x10° feeder
cells/em’, then around 1.8 x 10° feeder cells/cm® between passage 32 and 38, then
around 1.4 x10* cells/cm® between passage 39 and 44, then around 1 x 10" feeder
cells/cm® between passage 45 and 47, then around 0,7 x 10* feeder celis/cm® between
passage 48 and 50, and finally from passage 51 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 cells/cm® to 12.7 x 10* avian cells/cm®. The depletion of feeder cells
started at passage 32 and ended at passage 51. During the depletion of feeder cells, the
duck ES cells are seeded in culture dishes at a higher concentration than in step a),
about around 9 x 10* cell/em® to 12.7 x 10* cell/om®. After several passages without
feeder cells, growth parameters (Population Doubling Time (PDT) and Density) were
studied to confirm cell stability and robustness and to initiate the cell growth as
suspension. Cells are considered as enough robust to be submitted to a culture in
suspension if, PDT is lower than around 40 hours and cell density higher than around
26 x 10* cells/cm®. Moreover, cells morphology should be: round, refringent, very smail
and the cells shall not attached to the plastic dish too much.

In the case of the EB26 cell development, culture in suspension were initiated at

passage 53.7 x10° cells were transferred in a Ultra Low attachment dish and maintained



LTR-RSV (LTR from Rous Sarcoma virus) DsRed2nuc hFI X Igd-LH 1gd -HL
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transl ati oWG #P#143i2on factor 4) DsRed2nuc hFl X | gG - LHPCHEP20$§/056285
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under constant agitation at around 50 to 70 rpm. For the next passages, cells were
seeded in T175 flasks (Sarsted, ref 831812502) at a concentration comprise between 0.4
to 0.5 x 10° cells/mL. Following a short period of adaptation to the new conditions of
culture, cells PDT decreased from around 160 H to 40 hours. Regarding this good
evolution, at passage 59, a new set of deprivation was performed. Thus vitamins,
sodum pyruvate, beta-mercaptoethanol and non essential amino acids were removed.
Thus after passage 59, the culture medium was supplemented with 5 % FBS, 0.5 X
yeastolate and 2.5 mM glutamine only. The serum depletion is performed on cell
suspensions already depleted in growth factor, feeder cells, vitamins, non essential
amino acids, sodium pyruvate and Dbeta-mercaptoethanol. Serum depletion was
performed by a progressive decreasing starting from 5 % serum, then 2.5 %, then
1.5 %,0f serum concentration in SFM cell culture medium to finally reach 0 % serum in
SFM cell culture medium. Serum depletion started at passage 61 and ended at passage
79. At the end of serum depletion, anchorage independent duck EB26 cells were able to
grow at 39°C in absence of grow factors, in absence of feeder cells, in serum free
medium. EB26 cells were then adapted to growth in absence of 0.5 X yeastolate at
37°C, by decreasing cell culture temperature at passage 80.

After the obtaining of EB26 cells that are able to grow at 37°C in the SFM GTM-3
supplemented by 2.5 mM glutamine, some further adaptation were made by dilution or
progressive adaptation on new SFM formulations as Excell 63066, Excell 66444, Excell
CHO ACF. The subcloning of suspension duck EB26 cell could also realized in

presence or absence of yeastolate.

EXAMPLE 4: Duck EBx cell line EB24
4.1 - RAW MATERIAL

Duck Eggs, Feeder cells, additives, Buffers and Fixators, Cryopreservative agents,

Fetal Calf Serum & dissociating agents (Idem as Example 3).

Duck eggs from Peking strains GL30 were used.

Medium
Medium EX-CELL ™ 65319, 63066 and 66444 (SAFC, customized medium)
Medium GTM-3 (Sigma, Cat n° G9916)
DMEM F12 (Cambrex, Cat n° BE04-687)



pWS404 pVWS414 pWS490 pVWWS491 CAG (conposite pronoter @ CW
enhancer + chicken beta-actin pronoter) DsRed2nuc hFlI X I gd -LE

| gG - HL pVWSMDBB/PINEA24 pVWS423 pVWS493 The pronot er s REHEP2ADY/GG2SE 0
get the highest 1gGL expression in EBxe cells were EFlal pha-HTLV, RSV
and CW (data not shown), and were furtheg7yused to performstable
transfection experinents to express chineric human/ nouse 1gGlL in
EBx(r) cells. 5 6.2 - Transient transfection in duck EBx cells

Met hods Expressi tor | gGl |ight and heavy chai n]
(pvVS490) wer eﬁlﬁghd\s/@m%f %E gﬂ#éﬁ%y nuci cof ecti on (Amaxa, DE)
I N suspensi on fHaglks EBX ceI s in 10 serumfree nedium (Excell GIM 3

medi um from SAFC Bj osci ences) supplenented with 2.5 MM dutanmne in 6
vel |'s plate. X %s&alt@g%m@ﬁa%%@rwmw%d by ELI SA

(J Recombinant Human Ciliary Neurotrophic Factor (CNTF) (Peprotech Inc, Cat n°
5 450-13)
O Recombinant Human Insulin Like Factor I (IGF1) (Peprotech Inc, Cat n® 100-11)
0O Recombinant Human Interleukin 6 (IL6) (Peprotech Inc, Cat n° 200-06)
O Recombinant Human soluble Interleukin 6 receptor (sIL6r) (Peprotech Inc, Cat n°
200-06 R)
10 0O Recombinant Human Stem Cell Factor (SCF) (Peprotech Inc, Cat n° 300-07)
O Recombinant Human basic Fibroblast Growth Factor (bFGF) (Peprotech Inc, Cat n°
100-18B)
All those factors, excepted IL6r, are produced in E. Coli bacteria. Soluble IL6r is
expressed in transfected HEK293 cells.
15 4.2 -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

20  plates or dishes at around 2.7 x 10* cell/em®. The complete culture medium is composed
of serum free medium DMEM-Ham F12 supplemented with 10 % fetal bovine serum,
with IGF1, CNTF, 1I-6, l1I-6R, SCF and FGF at a final concentration of 1ng/ml, and with
1 % non-essential amino acids, with 1 % of mixture of vitamins of commercial origin,
with sodium pyruvate at a final concentration of 0.1 mM, with beta-mercapto-ethanol at

25  afinal concentration of 0.5 mM, glutamine at a final concentration of 2.1 mM, penicillin
at a final concentration of 100 U/ml, streptomycin at a final concentration of 100 pg/mi
and 1X yeastolate. Rapidly after the first passages of the cells, the mixture of antibiotics
1s no longer added to the medium. The expression rapidly is understood to mean after
the first 3 to 9 passages in general.

30  The duck ES cells are cultured in the DMEM-Ham F12 complete medium up to passage
7. After passage 7, the base medium is modified and DMEM-Ham F12 complete
medium is replaced by the GTM-3 complete medium supplemented with 10 % fetal



74 assay, 24H and 48h hours after transfection. Control nucleofection
was perfornmed wi thout DNA. Results Duck EBx cells transiently
expressed W 203 HpBdoxi matively 4.5 jig/ ml of | gGl ant i ¥IdEPBYSSEASF e
4) . EXAMPLE 7: STABLE TRANSFECTI ON AND BEST PRODUCER CLONES

| DENTI FICATION 7.1 - Materials & Met hodsgg10Cells: Chicken EB14 and
duck EB66 cells in serumfree nmedium (Excell - from SAFC Bi osci ences)
suppl enented with 2.5mM gl ut am ne Expression vectors:

pVVS490( pEF1/ lﬂ-gbééé%ﬂgl QVY\I{ I%?Vﬁ 6f ?lrél‘ijﬁ:%jfﬂ: gn%l 1!7(§F J&? a ?W%%Qentraﬁon of

(pEF1/ HTLV) for cél'l's "Trans ect oh pressi on VBt or
transfected i rlng/arlumlthree% rmdieummaﬂt anLEBJa@uhndntEBB% asfl Ihﬁmby of vttamms of

el ectroporati on Thr, S post-tr s ection el.ectjo
agent (0. 25 ij i gl PR RofoR TEBRHe PTG TS ok beta-
EB66 cel |'s) i snerehi@Acthsnol Bea fildl lcord@atrAtionrod OWQMI Blutdhie | gﬁﬁﬁhél%ﬂcentratlon
resistant gl 02?82 IV\BI;I& i)gn?éxﬁltnezg a %Inglkgo%cgn%a?lgr? o%ullot() %/1?1? s!trrtl:ptomycm at a final
concentration of 100 pg/ml and yeastolate 1X. Thus, at passage 11, the serum
concentration is decreased at 5 % and SCF, IL6, IL6r and bFGF are removed for the
medium. So, from passage 11, the medium is composed of 5 % FBS, with IGF1 and
CNTF at a final concentration of 1 ng/mL with 1 % non-cssential amino acids, with 1 %
10 of mixture of vitamins of commercial origin, with sodium pyruvate at a final
concentration of 0.1 mM, with beta-mercapto-cthanol at a final concentration of
0.5 mM, glutamine at a final concentration of 2.1 mM, penicillin at a final concentration
of 100 U/ml, streptomycin at a final concentration of 100 g/ml and yeastolate 1X. A
simultancous withdrawal of IGFl and CNTF is performed at passage 22. No
15 recombinant factors are present in the GTM-3 culture medium after passage 22. Duck
cells were maintained in a such medium between passage 23 and passage 28. When the
duck ES cells from Pekin duck embryos are passaged from a culture dish to another, the
seeding of culture dish was performed with around between 7 x 10%cm? to 12 x 10*/cm®
of duck ES cells in the complete culture medium. Preferably, the sceding is made with
20 around 7.3 x 10%cm® (4 x 10° cells/55¢m? or 4 x 10° cells/100 mm dish). Then, after
passage 28, depletion of feeder cells is performed by a progressive decrease of feeder
cells concentration over several passages. The dishes were originally seceded with
around 2.7 x10* feeder cells/em?, then around 1.8 x 10° feeder cells/cm’ between
passage 29 and 33, then around 1.4 x10* cells/cm? between passage 34 and 37, then
25  around I x 10" feeder cells/cm® between passage 38 and 42, then around 0.7 x 10* feeder
cells/cm® between passage 43 and 46, and finally from passage 47 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 cells/em® to 12.7 x 10* avian cells/em® The
depletion of feeder cells started at passage 29 and ended at passage 47. During the
30  depletion of feeder cells, the duck ES cells are seeded in culture dishes at a higher
concentration than in step a), about around 9 x 10% cell/em?® to 12.7 x 10* cells/cm?.

After several passages without feeder cells, growth parameters (Population Doubling



| arger vessels (mcroplates, flasks, then bioreactors). ELISA: An

ELI SA screening assay was perfornmed on stably transfected clones to
det ect ant Mb¥8/ERIPEessi on | evel in supematant. This asBGI/ERMHS§2SS
the quantitative sandwi ch 25 enzynme i mmuno assay technique. An anti

| gG Fc specific antibody is pre-coated ong9 a 96 well-pl ate.

St andards, sanpl es and conjugates are added to the wells and any 119G
present is sandw ched by the inmmobilized anti body and a second
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vector encodi Bgeded heBWs fausih (Skghed, &h&fil@SiZSUQRlét HEorBitAEbh SorpHR HeiFRYS 0.4
| gGl were obtained and sel ected by EL| SA best producer cl ones

were sel edPedt®fd ’bhq tqgHEeL; ﬁ(’]llca’i”@%la shert paried off 3dgpiadom o, the new conditions of
culture, cell PDT decreased from around 248 H to 128 hours and the next step of

deprivation is then performed. Thus at passage 52, vitamines, non essential amino acids,
sodium pyruvate and beta mercaptethanol are removed. Regarding the good evolution of
the PDT reaching 44 hours, at passage 56, from passage 57, the serum deprivation was
15 initiated. Thus from passage 57, the culture medium GTM-3 was supplemented with
5 % FBS, 1X yeastolate and 2.5 mM glutamine only. The serum depletion is performed
on cell suspensions already depleted in growth factors, feeder cells, vitamins, non
essential amino acids, sodium pyruvate and beta-mercaptoethanol. Serum depletion was
performed by a progressive decreasing starting from 5 % serum, then 2.5 %, then 2 %,
20 then 1.5 % of serum concentration in SFM cell culture medium to finally reach 0 %
serum in SFM cell culture medium. Serum depletion started at passage 57 and ended at
passage 77. During this serum depletion, adaptation to growth at 37°C was also
performed. Thus at passage 65, cells growing in the culture medium supplemented with
2.5 % FBS were transferred at 37°C avoiding a progressive temperature shift. At the end
25  of serum depletion, anchorage independent duck EB24 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 duck EB24 cells able to grow at 37°C in the SFM GTM-3
supplemented by 2.5 mM glutamine, some further adaptation were made by dilution or
progressive adaptation in new SFM formulations as Excell 63066, Excell 66444, Excell
30 CHO ACF. The subcloning of suspension duck EB24 were performed, an duck EB24-
12 subclone were selected because of its good performance to efficiently replicate

viruses.



10 One stably transfected EB14 and EB66 cl one expressing |gGlL were
adapted to the culture in suspension and were further cultured in 3
liter stirWoRDIMRI2bi oreactor. After 9 days of non-opt i PFEEERROBNS625F e
in 3L bioreactor, EB14 cell density reached 16 mllion cells/m and
| gGl concentration in cell culture supemanpgant was around 0.25 g/1
(Figure 6A). Under non-optim zed conditions, 1gGlL were al so
efficiently expressed in EB66 15cells in 3L bioreactor (Figure 6B).
EXAMPLE 8: E D I2d
VONOCLONAL AN RSO EV Bt ok SANPLONS LSS P P17 1
attached on EBY -pPalﬂumeelmbgkammnRz@ctﬁerﬁwmd (B Negprpar ed to

capillary elc esi s lLysis of gl ycans attached on human, serjc .
1 gGs. The resh{&gﬁ%t‘@f’tﬂé ?1§P?18'E1§¢6 % RipelepsRIsgRPs ASTALi: P otilow piasmld
profile was SiaffplififatioR iRWEIEE &Hdy 808 sMckion aREOHAdsfeclibit gp%ﬁprzsﬁaon Retors in
conpari son _of glycos Iatlon pattern of an | gGl produced in

(Chi nese Héns eEied BRxRYygellanthe rpud igpraensodss tae wny@w@wepcmagsferwmtemd

usi ng Mal di - u a.
Chi cen £B14 S5yt 8 o, BRa RhisaR ARSIkl il 3 38N eomycin in
are |l ess fucosyk@yaws tTramscupticdn iss deivenChiD e Ipsok(aﬁiog‘urmd?ﬁ)kamotlHﬁj{omoters

' one st abl y CPPRhGY Bhdeat Byl TG iR B hempio Buf peilns BB SR

by Mal di - Tof f withiisa SIOSQhfultipl@clahing sige) [ddagd Sit ﬁzu%pﬂy%xﬁﬁssﬁﬁn cassette harbouring

N-oI [ gosaggharl dc ttache to the (ﬁ:HZ domai n of each ]| gGl heavy chain
resi due’ AsAn $&¢ }Q,@,agg%! le1 Rromatey eV BPMOfBst -Jon | @1*‘%?@85’& ggion

produced in tkigueMeaken EB14 clone has a common N-Iinked

ol i gosaccharide strucfure of a bi- antennary type WD

2008/ 142124 PCThERbOBLD 56 285cxpmpich axpressiopr Yesenss [bewdngc R&Vnarowiotds sequence;

termnal Gc t

| gGl anti bod|l\lglgﬂﬂf)1(})gﬁiE ﬁ%ﬂ&%%ﬁ% &%@l@%@& @}GA @%&@%sw%%%ﬁ%@/@Lv’

conpari son of S§HG.desyhetin, orP(PatciiedaiphefCAG, ENEGI momdﬂamed in CEO

&thge:/&_g?n-ﬁ- I er e and dlt‘lgxhote ﬁrlvmo fof;l"i’e 'il?c aln ex l%rssflgnr Wsm
(pRSV-1gG1-L)
Human-mouse chimeric Mab IgG1 (kappa light chain) was kindly obtained from MAT-

Biopharma (Evry, France). The blunted Ncol-Kpnl DNA fragment from plgG1-L-
clonel 0 (MAT-Biopharma) was cloned within blunted Nhel-Not] sites of pKINexp MCS
20 region to generate pVVS451 (pCMV-1gG1-L). In pVVS451 Mab light chain expression
is driven by a CMV promoter. RSV promoter (Rous Sarcoma virus) was obtained from
Philippe Moullier (Inserm U649 - Laboratoire de Thérapie Génique, CHU Hotel-Dieu,
Nantes). RSV promoter was PCR amplified from pAAV5RSVLacZ with SO29 (RSV-
Bgl2F: ATAAGATCTGCGATGTACGGGCCAGATA) (SEQ ID N° 7) and SO30
25  (RSV-IPpolR: TATGCTACCTTAAGAGAGTCCAGCTTGGAGGTGCACACC) (SEQ
ID N° 8) primers. RSV promoter PCR fragment and pVV8451 were digested with Bglil
and 1Ppol. pVVS451 CMV promoterless DNA fragment was agarose gel purified and
ligated to RSV promoter in order to create pVVS452 (Figure 2A).
5.3 - Vector bearing RSV promoter driving IgG1l heavy chain expression:
30 pVYVS450 (pRSV-HIOH)
Mab gammal isotype was obtained from MAT-Biopharma (Evry, France). The blunted
Ncol-HindIll DNA fragment from pHIgG!- H-clone28 (MAT-Biopharma) was cloned




5 analysis of N-linked glycans. Duck EB66 cells enabl e production of
anti bodi es popul ation that are | ess fucosylated than with usual CHO
cel | s (Fi gO20082142128abl e 2). The gl ycosyl ati on profil e BET/EPROPEHE6ISS
produced in one stably transfected cl one of duck EB66 cells were
anal ysed by MALDI TOP mass spectrum anal ysis. The structure of

Nol i gosacchari de attached to the CH2 domain of each 1gGl heavy chain
at residue Asn 10 297 were anal yzed (Figure 13). Mst of 1gGL

o1 gosacchari deltes piib NERKE e BRI RRr YR pdof AR Rentinp Y USEH Gryrv-
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structure of a bi-antennary type that conprises ns Wt

t er m nal Gl5cNé*’cS\(/\PﬂO@‘hteaiﬁeOIﬁﬁrghICXﬁafelIe»b‘éQMQt(Eléw(eﬁB?O% (F| gur es 12 13,
14). Table 2: P r Myl ol i acch

| gGL pr oduced 2 ?G&g] @gﬁmﬁ ex otty ight n%d msl_llmII ek cmﬂrt@l of

Conpl ex type ) pg?gotéﬁ lﬁtmsss‘bksmmagcw and MS%M@
Qther struct utﬁls Ié’&]t P ght c z%g%x;%gs?oln c%lé%s%?te ﬁnven by the RSV promoter was amplified by

PCR from pVVS452 using S029 and AS455 (AscBamSV40polyAR:
10 ATAGGCGCGCCGGATCCCGATCCTTATCGGATTTTACCAC) primers (SEQ ID
N° 9). This DNA fragment bearing the RSV promoter, the H90 light chain and the
SV40 late polyA was digested by Ascl and BamHI. Recipient pVVS8450 vector was

Ascl-Bglll digested. 5° ends of the linearized vector were dephosphorylated before

ligation with the purified amplified DNA fragment to generate pVVS455 (pRSV-LH-
15 1gGl) (Figure 3A).

Same SO29 and AS455 primers were used to amplify from pVVS8450 the IgG1 heavy

chain expression cassette driven by the RSV promoter. This DNA fragment bearing the

RSV promoter, the 1gG1 heavy chain and the SV40 late polyA was digested by Ascl

and BamHI. Recipient pVVS452 vector was Ascl-Bglll digested. 5° ends of the
20 linearized vector were dephosphorylated before ligation with the purified PCR DNA

fragment to generate pVVS460 (pRSV-HIL-IgG1) (Figure 3B).

5.5 - NR13 expressing vector bearing a puromycin resistance: pvVvS438 (pNR13-

uro
RT-PCR experiment was performed on total RNA purified from S86N45 Gallus gallus

25  species to generate the cDNA encoding NR13 anti-apoptotic gene. Oligonucleotides
AS376  (Nhel-NR13F: ACGCTAGCATGCCGGGCTCTCTGAAGGAGGAGAC)
(SEQ ID N° 10) and AS377 (Notl-NRI13R: GAGCGGCCGCCTACCGCAC
CACCAAGAGAAAAGCTAATC) (SEQ ID N° 11) bearing Nhel and Notl sites,
respectively, were used to generate the NR13 ¢cDNA fragment. A pCiNeo based vector

30  within which the CMV promoter was delcted and replaced by the RSV promoter was
used as the recipient of NR13 ¢DNA. Nhel and Notl digestion of both DNA was

followed by a ligation experiment. Ligation products were used to run a PCR



9.7 37.4 7.6 91.3 CHO 15.3 6.2 69.4 5.6 96.5 An analysis of the
content of sialic acid residues present in IgGl expressed in EB66
cell's wer eWsePHHARd. After hydrolysis with acetic aci dPCRFEPIODEGH6285
concentration, 80C, 2h), sialic acids present on I gGlL expressed in
EB66 cl one 1D7 were | abelled with DVB 72

25(1, 2-di am no- 4, 5- net hyl enedi oxy- benzene). Rel ative proportion of
N-acetylneuramnic 77 acid (NeuAC) and N-glycolylneuram nic acid

(NeuGc) were real. %Inb.HPLC f es 4%etec 1,0 .

Fepresent o5 ARDITER Vithprger QB FRERSIEahaet bigle T REY iy arapoter
expression cassette. This PCR fragment was digested by Bglll and Swal. Recipient
pVVS437 vector was BgllI-Swal digested. Both purified insert and vector were ligated
together to create pVVS438 (pNR13-puro).

EXAMPLE 6: TRANSIENT TRANSFECTION IN SERUM FREE MEDIUM
AND ISOLATION OF BEST PROMOTERS

6.1 — Transient transfection in chicken EBx cells

Transient expression in adherent chicken EBx cells of two reporter genes (red
10 fluorescent protein dSREDnuc and the human blood coagulation factor IX) each driven
by 8 different promoters was performed to isolate the best promoter.
The 8 different promoters tested in this experiment were: CMV promoter (IE human
cytomegalovirus promoter); SV40 promoter (simian virus 40); human Dbeta-actin
promoter; mouse PGK promoter (phosphoglycerate kinase), RSV-LTR (LTR of the
15  Rous Sarcoma virus); Human elF4alpha promoter (translation initiation factor4 alpha);
EFlalpha-HTLV composite promoter (human EF1 elongation factor liked to the 5’UTR
region of HTLV] virus); CAG composite promoter (CMV enhancer linked to the
chicken beta-actin promoter).
Expression vectors bearing these 8 promoters (Table 1) were transiently transfected in
20  chicken adherent EBx® cell line using lipofectamine™ or fugene™ reagents, or by
electroporation. The 4 promoters for which the highest transient expression of reporter
genes where observed were: EFlalpha-HTLV, RSV, CAG and CMV, and were selected

and further used to express chimeric human/mouse IgG1 in EBx® cells.

25 Table 1 : list of promoters driving cDNA expression used in transient expression
experiments in order to select promoters with high levels of expression in EBx®
cells. GFP: fluorescent reporter protein; DsRed2nuc: fluorescent reporter protein;
hFIX: human coagulation factor IX; IgGI-LH or HL: Light and heavy chains encoding
IgG1 cloned within the same vector and driven by the same notified promoter. LH: light

30  chain is cloned upstream heavy chain; HL: heavy chain is cloned upstream light chain.

PVVSxxx correspond to vectors names as registred in Vivalis' database.



5Table 3: Relative proportion of sialic acid present on I gGL produced
on EB66 cells (clone ID71 Sialic acid Rel ative pourcentage (%
Neu5Ac 6. OWONWOBI4ZRd2 5. 64 Neu5Gc9Ac 3. 84 Neub, 9Ac2 63. BAT/ERANBE/TA(IS6
8),9Ac3 20.03 EXAWPLE 9. I NH BI TI ON ANALYSI S OF TUMOR CELLS

PROLI FERATI ON W THI RG PRODUCED | N EBx(r) 7€ELLS VS HYBRI DOVA 10An
assay was devel oped to neasure cellular proliferation inhibition
activity of an 1gG

10

Promoter cDNA Vector name
Sv4) DsRed2nuc pVVS5405
(simian virus early promoter) hFIX pVVS415
. DsRedZnuc pVVS418
Beta-actin (human) hFIX PVVS42]
mPGK (mouse phosphoglycerate DsRed2nuc pvVS407
kinase) hFIX pVVE8420
GFP pVVS525
. CEMV DsRedZnuc pVVS410
(Human immediate early promoter
from human cytomegalovirus (herpes hFIX pVVS4I3
virus 5)) IgG1-LH pVV3488
IgG1-HL pVVS489
DsRed2nuc pVVS408
LTR-RSV hFIX pVVvSs417
(L TR from Rous Sarcoma virus) IgG1-LH pVV_S455
1gG1-HL pVVS460
DsRed2nuc pVVS406
elF4alpha hFIX pvVSs4le6
(human translation initiation factor 4 ) |IgGI1-LH pVVS510
IgGI1-HL pVVS511
EFUHTLY DsRed2nuc pvVvSs404
(composite promoter : human hFIX pVVsdld
elongation factor 1+ HTLV 5'UTR) |18C1-LH pVVS40)
IgG1-HL pVVS491
CAG DsRed2nuc pvVVS424
(composite promoter : CMYV enhancer + ?FCI:]( 1H px::g:;g
chicken beta-actin promoter) g P
IgG1-HL pVVS493

The promoters that allow to get the highest IgG1 expression in EBx® cells were
EFlalpha-HTLV, RSV and CMV (data not shown), and were further used to perform

stable transfection experiments to express chimeric human/mouse IgG1 in EBx® cells.

6.2 — Transient transfection in duck EBx cells
Methods
Expression vectors [pEFI/HTLV — IgGl light and heavy chain] (pvVS490) were

transiently transfected by nucleofection (Amaxa, DE) in suspension duck EBx cells in

serum free medium (Excell GTM 3 medium from SAFC Biosciences) supplemented

with 2.5 mM Glutamine in 6 wells plate. IgG1 expression were monitored by ELISA



i mrunogl obulin either produced in chicken EB14 cells or in an

hybri doma. The 1gGL anti body is directed against a CD narker
expressed WO W0RfERA124unor cel |l s surface. Tunor cells werRCRHERPANS/ (56283
presence of tritiated thym dine and were incubated with nonocytes or
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Cul turer | ow dRGane 11 nglR 4R e Ofe £l s iy S Tetfbapec

cell s treatedwikoarDRRANOCYytes cells and with I gGlL anti body produced

in chicken EB14 cells. In the opposite, a higher |evel oh

H3-t hym di ne WesWhserved in tunor cells 20 treated with NK or

monocyt es cel I cRMEBxWeldtrd i3feht 1R QG u Pl gPﬁﬁﬁ'ndtiQel Yy | HRiTBe IgGﬁ8ant1body
Therefore, 1gGL produced in chicken EBI4 cells displfay a better cel
nmedi at ed c§t otBgEe @ctivity that the same antibody produced in

hybri doma (Figure N 9). EXAMPLE 10: ADCC ACTIVITY OF | 2GL MAB
PRODUCED I N EBx(r) CELLS 510.1 - Methods PBMCs fromtwo healthy
donors were i $IXNAVM®HRIZ] STABTIN TRANIIECTION c&NDr BESTaPRODUCER ad0LONES
and were susp ed.-a 06 cells/mM in RPM cell culture nmedium
The di sease riﬁgL JF.%‘?EEQI%\,eI | s were grown by standard tissue

cul ture net hodg,- MarerRi & Métheds: t he exponentl al growth phase with a
viability higher than 90% washed 10 in RPM cell culture nmedi um

| abel ed wilPh £8BS:ni cro-Curies of 51Cr, washed twice with cell culture
medi um and T eauxBeTHAd ki ekl ESS LRICTBE MM nRdfENE O fom SAFC
105cel I's/mM. One hundred mcroliters of1 di sease rrr?at edﬁ% ar get cel F
suspensi on we BéostiensesY mppletiented with@cmMeglitaainea 96- wel | mi crotiter

pl ate. Anti bo C o antigenic surface marker of said disease
target cells VE‘P‘E_YET‘Iw Ig&sqc’%\;e% $ 15 diluted from4000 ng/m to 0.04 ng/m
in cell cul tupb’V&ﬂm(pEFHHd‘LM)am PYUR#I RIS fdriEBdeslid t i ng anti body
solutlons |ls in the 96-well mcrotiter

pl at e, te% Q%S?Q {PE%FH@@E@\}& #%&g cellt i body concentrations covering
t he whol e conq*aiﬁgfreaﬁdlpn range above. The 96-well mcrotiter plate vvas
then centrifuged at 50 x g for 1 mnute and incubated for 1 _hour

4C. 20 50 ni clBf iemrafssw@qucw wmagﬁéeﬁ@ﬁgn Spupetes Bgdam i EB awé|EB66
l d
to yield an eEélﬁ%%%ﬁeg;rBﬁrﬁ%g% (%ux Iﬂee d9¥s p;ﬁ:@t &a@@@%@t&ﬂ}egéfﬁeg&al Blefit (0.25

pl aced in an i ncubat 5A) at nosphere at
The cel | - f r eemglipleafregnetisin for &Ml dacls, aed 0.15 sngfrak JersERGH cetle) it héded to the cell

exper | man.tzglla:, Xul%%ﬁ‘%é%gl ﬁéﬁg %)r%%%l'n\{r!estl ang %@nesiz \%rer%l'{&)%t!ei ip?c(ii(e up D% &ultured in

ganmna coun

larger vessels (microplates, flasks, then bioreactors).

ELISA:

An ELISA screening assay was performed on stably transfected clones to detect

antibody expression level in supernatant. This assay employs the quantitative sandwich
25  enzyme immuno assay technique. An anti IgG-Fc specific antibody is pre-coated onto a

96 well-plate. Standards, samples and conjugates are added to the wells and any IgG

present is sandwiched by the immobilized antibody and a second enzyme-linked

monoclonal antibody specific for IgG-kappa. Following a wash to remove any

unbounded substances and/or antibody-enzyme reagent, a substrate solution is added to
30 the wells and coloration develops in proportion to the amount of IgG bound. Reaction is

stopped and coloration intensity is measured (O.D. 490 nm). A standard curve is

constructed by plotting the mean absorbance for each standard on the y-axis against the



Two i ndependent experinents perfornmed using NK cells purified from
PBMCs of two distinct healthy donors showed that |gGl anti body
directed a¥8 H8¥14gd12dease rel ated target cells and produRPGHERN08/5628Ken
EB14 and in duck EB66 cells have an increased ADCC activity conpared
to the sanme anti body produce in CHO cells7§Figures 10, 15 and 16). 30
ADCC activity were either neasured by the chrom umrel eased net hod or
eval uated by the percent age of NK cells expressing | FN gamma or CD107

mar kers (Fi gur E 11. NALY ADHERE
G CKEN EBX@ CRIT RN oRn P AR\ 143 R U LS PIT ol R grenh.
Two distinct &hpressbmifutiosCodreactp \MEASHN as’adxpms\/\l&@e&erﬂﬁfe‘dorb? wﬁﬂatmg the

constructed. pVWWS437. ha?#)&&sggﬂ %%the puronmyci ne resi stance
PWS438 al | owSORIsaiTafiony £ e Mey absarkencen fiamyfhe siendard

chi cken anti - apspt Bbi Ga ésetw&ce%tﬁk%t@ﬁhﬁa%mE%@{a)ldafr&'ch&ev\ﬁaﬁ& be
transfected with pw$sS43 pVWWS438 vectors and best producers cl ones
were sel ec?edm@ﬁ@ﬂ@Yﬁh%ﬁhﬁ@%fé@@rEBx(r) celI's that express NR13
protein were gu tl@ésﬁgs' n adherence in 100 mm di shes. EBx(r) cells

that do not e NR13 protein do not survive into 10 culture and
most of them Manydd3u® atliisecloficststably transfectad with txpressiodnegton cavmlidg amdavy

Sufture! the Wef Bty SREAEH B R 800 e el f e o

| onger peri od BRISA.I TR biekt pestuter orlekvgiteseledibdl and QtufddAh Mgdr veﬁ@ls@ﬂglﬁl%)
cell tranﬁéect ed wiith at | east one expression vector conprising

| east one xpPas sty tansdestedeEBLhand £iB30§ ‘éo%%’ipé‘FSém&éB@ls‘léfﬁﬁéﬁﬁéed to the
encodi ng a reeQki ﬁﬁgag%a%l%%h@weie LAh& BRlrc@RES BRE xt%&éd‘t!agn@bfopea@tor After 9

pronoter sequence capabl fecting expression of sald protein in
said cell, whépsial moaiaptimageilanlterelin lsbiotsaetpm &B 18 cell nensityrroachad tl6mellion

A, expans! gl AT BTLIA o B PN b LT LR ET Bure
cul ture nedi uﬁﬁaddnc@dapn-apilmmed)fcomchhcbrfs 156G lawstes geon sffieienty | ekpifessed dn EB66
wherein saiLd prpotein.of interest is an antibody nol ecul e, an anti body
fr agnent # gfflfﬁ)é’ilgﬂbﬁ’lr%atcg’lrﬁﬁ]g‘ffﬁpbﬁncl udes a region equivalent to the
Pc region of an imunogl obulin, and wherein said protein of interest
has an increased Pc Eedl at edocel | ul ar tOXI Clt . 2.L The avi an cell
accordi ng to &R/ TS QOPALALION RN AN » .

at | east one wmgﬁmﬁﬁggqm ml Si ng at | east a nucleic acid
sequence encodling a Selecta Reroperably linked to a pronoter
sequence capabl @pdfar)eﬁlfcéf@mhomjlwb@gsofcgiyms sttaadicd oh diftapioduerr g6l were
the se ectiol ETatrpd i, SHARGCE, berfep < iniiviE o8y T, e BVt ERREL B
guani ne ph Oﬁ phonantxesy [[g(ﬁsr dhs feemlesscﬁ)xalmdrdanmm;ﬂmeﬁhyg rEBn/giysmﬂBatmmaﬂl_@ iwhs
Po ol 5im 3 wharErrioTHE B EBHEb U SR BEUn EAee 748 ected froma 0
cyt omegal ovi r §scofiphifonRIF @IRbSatioR ttéfh%ﬂ al IE GBS prHduécaVA DHE aChidese Hamster
pronoter, a Herpes Sinplex virus HSV) t hym di ne ki nase pronoter,

rous- sar cona QVmsandraehickoiiasells yerp AlsorperipracduinegVigldeTakl nags msféum
promoter, 2an glEAR! PHR QA Rlans. aClﬁEﬁe‘EEEBffl BEds ahaneLkhhMida’ 8 Rk iodies

a CAG prom)ter a bet a- act 1 n” pronot
populatlon that are less fucoqylated than with usual CHO cells (Figure 7B) or HEK cells

(data not shown).

The glycosylation profile of an IgGl produced in one stably transfected clone of

chicken EB14 cells were analysed by Maldi-Toff mass spectrum analysis. The structure
30 of N-oligosaccharide attached to the CH2 domain of each IgG1 hcavy chain at residuc

Asn 297 were analyzed (Figure 8). Most of IgG1 antibodies produced in this chicken

EB14 clone has a common N-linked oligosaccharide structure of a bi-antennary type



5. The avian cell according to claims | to 4 wherein said expression
cassette(s) further conprises one or nore control elenment or

regul at or y V@HI¥2é% sel ected in the group consisting oPCI/EP2008/056285
transcriptional initiation sequence, enhancer sequence, intronic
sequence, pol yadenyl ati on sequence, term rgti on sequence, chromatin
insulator element. 81 6. The avian cell according to claim5 wherein
- the chromatin insulator elenent is selected from Boundary El enments

(B9 ot AAASHBRL SRl (U SNSRI O FEL 0L v

according to qladi (nﬁ%)l.oﬁl(gGﬁ anhilesdeds poplletiohah hoff fEdshRIcd GPIFRIE BAndR).

expr essi on vecg\lﬂr co g G’ﬁ E‘Fl east an_expressi on cassette
conprising a OIEBEHE SRFRSY AR Paffe T At et Bedduced i EEOH ineseHppster

linked to a pron®fend %M'EE%%H@%& a‘PJo ﬁ%ﬂﬁéd Uksh Cg%%ﬂfﬁsll(ﬁnm%s s?@étﬁ!tm

anti-apoptgtic protein in the cel he avi an accor di n
cl ai m 7 wher eidalysie %anrh%ﬁépglmfm& Ptudt diBf6 selihicndbdn pNRluathmr @1feanmbodles

vector() s CopasPERBORa Aty elinh b Soll R NS Bt ThRH A e

the cell. 10 glﬁhwlamma:noii:lebfaratgﬁﬁr}ﬂnal@edmmieaitm‘iy trarisfecRd cWne € ikt E®s6

said cell is hi cken 11. The avi an cell
according to %Flgsl %eToa“avef?S‘? & nN@‘a{'&ﬂ Jgggkm?:sélqpe‘ft?r% apRlNsis, Hafe Kirysture of N-
Miscovy duck @agmacchandérmcaw RNhe OH2 @mes of QﬁhtlgGQ'h@h\}}? chhin éft’f}@éiﬁlenAsn
sai d duck eI B66. 3.. The avian cell accor to an

clains | f‘eiﬂﬁlgzaijf Figure) 13i)sMasts<ast,8@Asqn8hoca@q Pmé@&étﬂe(ﬂlq duck EBG6
serumfr ee ”E@loﬁg‘has Yeonthién Wluﬂ{édqﬁ sdebhaRiay s@rtlctﬁllea(')f@ bE aﬁtgnlgaisy type that

wherein the cell culture nediumfor the in vitro culture an
expansi on of CHEPGEEH éﬂﬂgahﬁmym@dﬂml@h(ﬂ@ﬂaostl@bmprga@e@sylated mSuiniportant part

Gowth factor lsfbh fact

ani mal serum (aSé %5@86%33%0(&&# F%/Gll vﬁ%gﬁ%él a%P &%’%—r ﬁ@ﬁ‘éres 12,
group conpri sﬂ3\,gl4|) rifnelpbenﬂlm the Gangd Ig(ﬂ)antlbﬁﬂ}elﬁrbmdeﬂ ﬁh GHOeceﬂ@TdelayN linked
(IL-6R), ? 011 a Fa tor ng % nlg Fi br obl ast Growt h Factor (FGF);
and said Enbry OS CC PATH EYY 2 uanteppary (YRS dhat pfomntise donge phains’ with
15. The avi antemhial GfcNat aihfohlfe WORR GhddsFIRed 8970W) (B8R, 13 tRg

culture mediumfor the in vitro culture and expansion of the avian

Enbryonic Stemcells is in a final concentration of between 5 %to 20

(f)o (F)}l' ef er abl yThigé WeeRrcendBABE cdhpléd IR R-1RiE] %[1E$)sja¥ch91fldeaﬂpiéa(ll B%tdl?ée}é in
’ duck EB66 cell and in CHO cell.

20
Complex type
Cell
line Other GOF, Other
GO, G1, G2 structures G1F, structures Total
w/o fucose G2F with fucose
EB66 36.6 9.7 37.4 7.6 91.3
CHO 15.3 6.2 69.4 5.6 96.5

An analysis of the content of sialic acid residues present in IgG1 expressed in EB66
cells were performed. After hydrolysis with acetic acid (2M final concentration, 80°C,

2h), sialic acids present on IgG1 expressed in EB66 clone 1D7 were labelled with DMB

25 (1,2-diamino-4,5-methylenedioxy-benzene). Relative proportion of N-acetylneuraminic



16. The avi an cell of

clains 14 or

15 wherein the concentration of

the gromh factors in the culture nmediumfor the in vitro culture and
expansi on ®0 t&14Eg¥i+an Enbryonic Stemcells is cOmri sedChEPWeHI56ERS1

to 5 ng/m, preferabl

y about 1 ng/m.

17. The avi an cel

of cl

ai ns

14 to 16 wherein said Enbryonic Stem cel | g7are seed on a | ayer of

nouse fi broblast cell
bi ol ogi cal product of
the steps of:
transfection
avi an cel |
harvesting the biolo

et BEREL R of

und@ltosichodde e AN Mch Ao

s. 18. A nethod for
i nt er est

vi.an, cel

ical product o

in avian cell,
accordln

@lwb‘ff‘%@gﬁ%ﬂwv@%@o culg) vegie tra? iR

produci ng at
said nmet hod conpr
cl ai ns

| east one

ising

& S

@88t 95 HistaBblgd HRAeMBn @BH66 §)1eG1
interest fromthé avian cel

the suitable ﬁgﬁlﬂwe t both said avian cell and said nedium mhereln

said avian cell is a
adherent or sus-en5|o
by in vitré@ culabler®

fol |l oned by p%ﬁgﬁegi$

factors from

cel |
n contlnuous ceI

ve mnthdramal
cul ture nedi um and adaptation of cells to a

t hat has been obtained froma stabl e,
I|ne whi ch has been obt ai ned

pherdncadedil

EB66 cells

ofAsefunl feedér cells and growt h

suspension culture, and wherein sald bioljogli cal product of 1ntérest
is an anti body nol ecul &jalraciint i body f r agnRelbtios p@urkeishgs(%py ot ¢i n
that includes a regioh equivalent to the |Pc region of an

i mmunogl obul i n, wher efTmTsaird—brotogrcar—product—of—mterest—as$ an

i ncreased Fc-nedi at ed| cveibatar toxicity. | 886 19. The net hod of |cl ai m
18, wherein the biological product is an antibody nol ecul e. 20} The
met hod of claim 19, wnerein said antibody Wotecule 15 am 1T gGt

anti body. 21. The net hdBudfAgny of claing 3% to 20, resulting {n an
anti body nol ecul e popplation which conpriises at |east 35% of
non-fucosyl ated anti bp eferably, 4t # ast 45% of

nonf ucosyl at ed anti bof ﬂkﬁ?@gg{ The net hog fany of clainms 19 {o 21,
resulting in an anti bpdy—etectte—popuati-on—-hav-ng—approxhately 35%
or nore of non-fucosy a@eﬂghkglnked ollgcaggghaddes structures|GO d
and 02.. 23. The nethpd of any of clains |19 to 22, resulting ip an
anti body nol ecul e poplati on Wherefr n norg tham 60% preferabty] nore
than 75% nore than SpXgudi@r8x8Acnore t a.085% of the anti bod|es of
sai d anti body popul atjon_do not contain dialic acid residues op the
N-1i nked oligosaccharide structure of a biantennary-type that is

i nked to Pc [
resulting in
preferably no

2

IR AR Sy

“ UUT O | sddl SAA

ny of clains_19 to 23
S ORTuNOR CELLS PROLITERATION

acid residues are %g Ac 25. The nethod of any of cCl alns

wherein t he sAPtaaRYSvarsgreloncs
sel ect ed frO”hEQGmﬂ&RMHn%Rgﬁ

(m ni mum Eagl e Mediu

fto FReapry yelbldﬁmrqlﬁ%@ﬁ@

T8 L P ERE S8

SRR

1N

VertH &G PPROD IBOEDANSE BX @ RIBLIPYVS HYBRIPOMA of sialic
clains 19 to 24,

béé?étiommtivimf an IgGl

T 1

Medi um), GVEMtibodg gmrentod pgainst a EAYnerkeeekprasyed deMahmnﬁer;euasurﬁm F12

and Ham F10,
nmedi um RPM

TR SR

MVbdi fi ed.Dul becc

dVETHEOWE S5 PrOpRiE

Or%ﬁﬁgﬁd%?% %Eﬁnaﬁ% %&ﬁ%elﬁlhat% ith

basal medi um imeneayngloe nefta ikl Theetld giifissefort @l weihethatib@n fescdEOMgG1

consi stin
mM L- @ ut

i ngm;lunog}obuf)n The assay

nM L- gl ut am ne,

measures amount of tritiat

preferablg bet ween, 2
e

to 3

thymidine incorporated in

tumor cells as a consequence of TgG1 mediated tumor cell lysis by monocytes or NK

cells. After 4 days in culture, low amount of tritiated thymidine were incorporated in

tumor cells treated NK or monocytes cells and with IgG1 antibody produced in chicken

EB14 cells. In the opposite, a higher level oh H3-thymidine was observed in tumor cells

20

treated with NK or monocytes cells and with IgG1 antibody produced in hybridoma.



- 0.05to 2 inMsodiumpyruvate, preferably between 0.1 inMto 1 nM
sodi um pyruvate; - 0.1 to 2.5 % non-essential am no-acids, preferably
around 1 9MDWO¥BREMti al 84 am noacids; 0.1 to 2. 5% VPCHEPIW88/056285
preferably around 1 %vitamns; 0.05 to 5 muvl

bet a- mer capt o- et hanol , preferably around ggl6 m M

bet a- ner capt oet hanol ; and - protein hydrolyzate of non-aninial

origin. 27.A nmethod for 'producing at |east one biol ogical product of

i nterest in avian el ccording to, clai . o 18 prepared b .
transfection \ﬁhteﬁf%ff’ fﬂgiﬁo%‘ﬁ@q‘gfb?g%ﬁg{?@é EHPI?Y §$’F‘&errf"§@ Wéla¥ed cytotoxic
conpri sing t hecstigNsatahe satle Matibédy frodlics@inchyBMiGHRa e%%lrem r suitable
conditions and in suitable nedium and b) harvestinb the biol ogical

product of interest fromthe avian cell, the suitable nmedium or both

sai d avian celgy gl méh%Tg@\Fbg Ig@il%ﬁﬁi PROBRICED IN SR CELLS
t hat has been™©

cont i nuous Scelll.l1Methodki ch has been obtained by in vitro culture and

PR PN RSB MO0 oAU BB o

ryo
w t hdrawal of serim Tee

cul ture nedi uprandiredatvedre anpafded el 3 § 10%ceHs/ml HPRPISH 0411 6iMutdredinand
Interest is an anti body nul ecul g,

ther ot 1 521, Byl QLSS RLadUL, oLy niercel 1,20 i body melectl
equi val ent t 0 hhRBst&il frbMGh® BxdheriAl bFoWHIN BRSO Al M viaBE! 18 1Kkr $8InD0%, washed
bi ol ogi cal product O interest has an increased Fc-nedi ated cellul ar
toxi ci ty. 10PhdeRPMETel pytisa madiumy jageled with 18 auEmNEEuries o&TCY, weiched 19/ with
VI- VALL S | VERIA|1nbl ﬁl@éliuﬁl, tha resuspended in cell culture medium at a density of 10°cells/ml.
One hundred microliters of disease related target cell suspension were transferred into
each well of a 96-well microtiter plate.
Antibody directed to antigenic surface marker of said disease target cells were serially-

15 diluted from 4000 ng/ml to 0.04 ng/ml in cell culture medium and 50 microliters of the
resulting antibody solutions are added to the target cells in the 96-well microtiter plate,
testing in triplicate various antibody concentrations covering the whole concentration
range above. The 96-well microtiter plate was then centrifuged at 50 x g for 1 minute
and incubated for 1 hour at 4°C,

20 50 microliters of the PBMC suspension were added to cach well to yield an effector:
target cell ratio of 25:1 and the plates are placed in an incubator under 5 % C0,
atmosphere at 37°C for 4 hours.

The cell-free supernatant from each well is harvested and the experimentally released
radioactivity (ER) is quantified using a gamma counter.

25  10.2 - Results
Two independent experiments performed using NK cells purified from PBMCs of two
distinct healthy donors showed that IgG1 antibody directed against disease related target
cells and produced in chicken EB14 and in duck EB66 cells have an increased ADCC
activity compared to the same antibody produce in CHO cells (Figures 10, 15 and 16).

30 ADCC activity were either mcasured by the chromium-released method or evaluated by

the percentage of NK cells expressing IFN gamma or CD107 markers (Figure 15).



<120> Recorrbi nant pr ot ei n pr oduct i on i n avi an EBxR cell s.
<130> D25555 <150> US 61/ 032, 786 <151> 2008-02-29 <150> EP
07301058. OWOIWABL21297- 05- 21 <160> 11 <170> Pat ent | n VRCEERMOSASRSS
<210> 1 <211> 489 <212> [NA <213> Hurran Cyt orregal ovi r us <220>
<223> CWpr orrot er sequence <400> 1 ggcgaccgcc cagcgacccc cgcccgt t
ga cgt caat agt gacgt at gt t cccat agt aa60 cgccaat agg gact t t
ccat t gacgt caat gggt ggagt a ttt acggt aa act gcccact120 t ggcagt

aca t caagt gtg t ) Ot CGYS t sF:Tolo
al80 aat ggcc ‘IR et { N (1 gﬁﬁ?ﬁh}{®

cct act t ggC@m@STABLY TRANSFECTED W]TH NR13 ANTI—APOPTOTIC GENE

Two distinct expression vectors pVVS437 and pVVS8438 vectors were constructed.

pVVS437 harbors only the puromycine resistance gene. PVVS438 allows the
5 expression of puromycine resistance and of the chicken anti-apoptotic gene NR13.

Chicken adherent EBx® cells were transfected with pVVS437 or pVVS438 vectors and

best producers clones were selected.

Stably transfected EBx® cells that express NR13 protein were cultured in adherence in

100 mm dishes. EBx® cells that do not expressed NR13 protein do not survive into
10 culture and most of them are dead after 6 to 7 days in culture. Only a small and stable

proportion of EBx® expressing NR13 protein are dead in the culture, the majority of

NR13 EBx® cells is staying alive for a longer period of time in culture (Figure 11).



acat ct acgt at t agt cat c¢c gct at t accat ggt gat gcg gt t | t

ggcag t acaccaat g300 ggcgt ggat a gcggt t t gac t cacggggat t t
ccaagt ct ccaccccat t gacgt caat g360 ggagt t t gt t t t ggcaccaa aat
caacggg act t t ccaaa at gt cgt aat aaccccgccc420 cgt gacccaa at

gggcggt a ggegt gt acg gt gggaggt ¢ t at at agcag agct cgt t t a480
gt gaaccgt 489 <210> 2 <211> 538 <212>83MNA <213> Artificial sequence

<220> <223> EF1/ 14TLV pr orrot er sequence <400> 2 agat ct gct c cggt

gccecgt cagt gggcag agcgcacat ¢ gcccacagt c cccgagaagt 60 t ggggggagg
ggt cggcaat t gaaccggt g cct agaga§§£§@£§gcgcggg gt aaact gggl20

aaagt gat gt cgt gt act gg ct ccgcct tt tt cccgaggg t gggggagaa ccgt
at at aal80 gt gcagt agt cgccgt gaac gt t ct ttttc gcaacgggt t t
gccgecagdihedanelt repaieand syt at deaglyengexyrpetiorc yestar compriging ddeast onmc
gCYCCCOE@EEsSi6R tealdbfd cORpraaipC 8 GRdlkic CaRP s&ﬁ@x%caﬁédiﬁg% %31% orftiifet ptot8h of

ccgcct, ¢ ccgcect t t cct cct a act cgt ccg
geeq interest gperably ink%g t 3 : o% effecting expression of said protein in

0 a promoter sequence capable
said cell, wherein said ‘avian cell is obtained by in vitro culture and expansion of avian
Embryonic Stem cells, followed by progressive withdrawal of serum, feeder cells and growth
factors from the cell culture medium and adaptation of cells to a suspension culture, and wherein
said protein of interest is an antibody molecule, an antibody fragment or a fusion protein that
includes a region equivalent to the Fc region of an immunoglobulin, and wherein said protein of

interest has an increased Fe-mediated cellular toxicity.

2. The avian cell accord{ng to claim 1 wherein the expression vector further comprises at least
one expression cassette comprising at least a nucleic acid sequence encoding a selectable marker
operably linked to a promoter sequence capable of effecting expression of said selectable marker

in the host cell.

3. The avian cell according to claims 1 and 2 wherein the selectable marker is selected from
glutamine synthase, xanthine guanine phosphoribosyl transferase, puromycin, hygromycin B,

neomycin gene and dihydrofolate reductase (DHFR).

4. The avian cell according to claim 3 wherein the promoter sequence is selected from a
cytomegalovirus (CMV) promoter, a simian virus 40 (SV40) early promoter, a Herpes Simplex
virus (HSV} thymidine kinase promoter, a rous-sarcoma virus (RSV) promoter, a murine
Phospho-glycerate kinase promoter, an cIF4alpha promoter, a chimeric EFlalpha/HTLV

promoter, a CAG promoter, a beta-actin promoter.

5. The avian cell according to claims 1 to 4 wherein said expression cassette(s) further
comprises one or more control element or regulatory sequences selected in the group consisting
of transcriptional initiation sequence, enhancer sequence, intronic sequence, polyadenylation

sequence, termination sequence, chromatin insulator element,



ccgt ct aggt aagt t t aaag ct caggt cga gaccgggcct t t gt ccggcg ct
ccct t ggad420 gcct acct ag act cagccgg ct ct ccacgc t It gcct gac cct
gct t gct caact ct acg480 t ct t t gt t t c gt t t t ct gt t ct
gcgecegt t acagat ccaa gct gt gaccg gcgect ac538 <210> 3 <211> 404
<212> DNA <213> Rous sar corra virus <%20> <223> RSV pr orrot er

sequence <400> 3 gcgat gt acg ggccagatlat acgcgt at ct gaggggact a

gggt gt gt t t aggcgaaaag60 Page 1 cggggct t cg t agggagggg gagt t
agcaa aaggt ggt ac aaccact gaa cgccat t t ga gt t gt acgcg gaaat gt
agt cat _gcct t ac gat cgt gcct t t ccgcat t g ccat t cacca

Phoeni &T&ergpRe 164!l aceordipg te sleing$ wheigipghe thremeticinsatgyaement isagiectad) fiom
t ctt P I aac agagaa .a cac

goat gengary Sells (hEl bR deckber R AR AR DT 2REBR g lomy

|t aagtUgwesal &oamatig Qaning Rgbengt (UFQBCcct ccaag ct gg cget It t gca |
ggt aacgat | ggt ggaagt ggat t ggacg at acaat aaa 120 180 240 300 360

404 <210> 4
7. The avian cell according to claims | to 6 wherein the cell further comprises an expression

vector comprising at least an expression cassette comprising a DNA sequence encoding an anti-
apoptotic protein operably linked to a promoter sequence capable of effecting expression of said

anti-apoptotic protein in the cell.

8. The avian cell according to claim 7 wherein the anti-apoptotic protein is chicken NR13

protein.

9. The avian cell according to claims 1 to 8 wherein said expression vector(s) is (are) stably

incorporated into the chromosomal DNA of the cell.

10. The avian cell according to claims 1 to 9, wherein the said cell is a chicken cell or a duck

cell,

11. The avian cell according to claim 10, wherein said duck cell is a Pekin duck or Muscovy

duck cell,
12. The avian cell according to claim 11, wherein said duck cell is EB66.

13. The avian cell according to any of claims 1 to 12 wherein said cell is a suspension cell

adapted to serum-free medium.

14. The avian cell of any of claims 1 to 13, wherein the cell culture medium for the in vitro
culture and expansion of the avian Embryonic Stem cells comprises:
- Insulin Growth factor 1 (IGF-1) and Ciliary Neurotrophic factor (CNTF);

- animal serum; and



<211> 133 <212> DNA <213> Artificial sequence <220> <223> Chi rrer

c i nt r on sequence <400> 4 gt aagt at ca aggt t acaag acaggt t t aa
ggagaccaat agaaact ggg ct t gt cgaga60 cagagaagac t ct t gcgt t t ct
gat aggca cct at t ggt ¢ t t act gacat ccact t t gccl20 t t t ct ct
cca cagl33 <210> 5 <211> 222 <212> <213> Si ni an virus 40 (
SV40) <220> <223> Pol yA sequence <40 5 cagacat gat aat gct t t at
at aaacaagt gggaggt t t t aagat acat t gat gagt t t g gacaaaccac aact

agaat g cagt gagg@ially, HroWdoAbtols §e1£¥ed99tthagﬁouﬁ cBm%ngiﬁ% lﬁteﬂeuﬁfn 5 (fL o
aaccat t at aagct cat aacaacaac aat t

caggt t cag gggtsalgaen §ireqepior fhagfalignt Geélafaafecfsm aadfdaobl@t C‘ggmb F’a‘!Ctm
60 120 180 222pgEpl0> 6

and said Embryonic Stem cells are seed on a layer of feeder cells.

15. The avian cell of claim 14 wherein the animal serum in the culture medium for the in vitro
culture and expansion of the avian Embryonic Stem cells is in a final concentration of between 5

% to 20 %, preferably between 8 % and 12 %, more preferably of approximately 10 %.

16. The avian cell of claims 14 or 15 wherein the concentration of the growth factors in the
culture medium for the in vitro culture and expansion of the avian Embryonic Stem cells is _

comprised between 0.1 to 5 ng/ml, preferably about 1 ng/ml.

17. The avian cell of claims 14 to 16 wherein said Embryonic Stem cells are seed on a layer of

mouse fibroblast cells.

18. A method for producing at least one biological product of interest in avian cell, said
method comprising the steps of:

a) preparing avian cell according to claims 1 to 17 by transfection with at least one

expression vector;

b) culturing said avian cell under suitable conditions and in suitable me:dium; and

¢) harvesting the biological product of interest from the avian cell, the suitable medium,

or both said avian cell and said medium;
wherein said avian cell is a cell that has been obtained from a stable, adherent or suspension,
continuous cell line, which has been obtained by in vitro culture and expansion of avian
Embryonic Stem cells, followed by progressive withdrawal of serum, feeder cells and growth
factors from the cell culture medium and adaptation of cells to a suspension culture, and wherein
said biological produet of interest is an antibody molecule, an antibody fragment or a fusion
protein that includes a region equivalent to the Fc region of an immunoglobulin, wherein said

biological product of interest has an increased Fe-mediated cellular toxicity.



<211> 548 <212> DNA <213> Gl | us gal | us <220> <223> NR13 chi cken
sequence <400> 6 gct agcat ,gc caccgcgccg gcggccgagc gccgagccgce
ggcggect ca gcget ggeccg't acct ggccg cget t ct t cg at cat ggcag
gcggccgc cggget ct ct gcggcgeccge t ggagcgccg gggaggcggc act ggggccg
agagcggct g aggagcaggg gcagacat gg cgg@agggt t gaaggaggag gct gcct

agagcggccc ggcget gct gct gct ggcg cgaggaaggg cgagt ggct g ct
000aaeea L aoca acs cgccacgg t t ct t ccgct cggaaggt

cccaacca, ! _ggaat agca . acggcgct _ _ .
gg ct cgt? &gﬁﬂﬁh°é€§§@& évhg@ggtggb@ oghrodyatis agantihgdy ntoleaglet t  t
gct ggagga cggccgagct cct gcgcgcc cggcgcaget t caccggcac | ggccgecge

gcggat ggga acagt acct t t t ct ct t ggt ct act t ccag gcggcgggeg
get  ggcgéhdhyneiggd efdaingty, wigeged agtbodygateas icgoRG1tntbody! aagcaat
gcc ggt gcggt ag
21. The method of any of claims 19 to 20, resulting in an antibody molecule population which
comprises at least 35% of non-fucosylated antibodies, preferably, at least 45% of non-

fucosylated antibodies.

22. The method of any of claims 19 to 21, resulting in an antibody molecule population

having approximately 35% or more of non-fucosylated N-linked oligosaccharides structures G0,

Gl and G2..

23. The method of any of claims 19 to 22, resulting in an antibody molecule population
wherein more than 60%, preferably more than 75%, more than 85%, and even more than 95% of
the antibodies of said antibody population do not contain sialic acid residues on the N-linked

oligosaccharide structure of a biantennary-type that is linked to Fc region..

24. The method of any of claims 19 to 23, resulting in an antibody molecule population wherein
move that 80 %, preferably more than 90 %, and preferably more than 93 % of sialic acid

residues are NeuAc.

25. The method of any of claims 19 to 24, wherein the suitable medium of step b) comprises a
basal medium selected from the group consisting of BME (basal Eagle Medium), MEM
(minimum Eagle Medium), medium 199, DMEM (Dulbecco's modified Eagle Medium), GMEM
(Glasgow modified Eagle medium), DMEM-HamF12, Ham-F12 and Ham-F10, Iscove's
Modified Dulbecco's medimn, MacCoy's 5A medium, RPMI 1640, and GTM3.

26. The method of claim 25 wherein the basal medium is complemented with additives selected
from the group consisting oft

- 0.1 to 5 mM L-glutamine, preferably between 2 to 3 mM L-Glutamine;

- 0.05 to 2 mM sodium pyruvate, preferably between 0.1 mM to I mM sodium pyruvate;

- 0.1 to 2.5 % non-essential amino-acids, preferably around 1 % non-essential



<210> 7 <211> 28 <212> DNA <213> Artificial sequence <220> <223> RSV-
Bgl 2F <400> 7 at aagat ct g cgat gt acgg gccagat a28 Page 2 Phoen
XxTerrp33184. t rip. t xi <210> 8 <211> 39 <212> DNA <213> Artificial

sequence <220> <223> RSV- | Ppol R
84

aminoacids;
- 0.1 to 2.5% vitamins, preferably around 1 % vitamins;

- 0.05 to 5 mM beta-mercapto-ethanol, preferably around 0.16 mM beta-mercaptoethanol;

and
- protein hydrolyzate of non-animal origin.

27. A method for producing at least one biological product of interest in avian cell
according to claims 1 to 18 prepared by transfection with at least one expression
vector, said method comprising the steps of:

a) culturing said avian cell under suitable conditions and in suitable medium; and

b} harvesting the biowgical product of interest from the avian cell, the suitable
medium, or beth said avian cell and said medium;
wherein said avian cell is a cell that has been obtained from a stable adherent or
suspension, continuous cell line, which has been obtained by in vitro culture and
expansion of avian Embryonic Stem cells, followed by progressive withdrawal of
serumn, feeder cells and growth factors from the cell culture medium and adaptation of
cells to a suspension culture, and wherein said biological preduct of interest is an
antibody molecule, an antibody fragment or a fusion protein that includes a region
equivalent to the Fc region of an immunaoglobulin, wherein said biological product of
interest has an increased Fc-mediated cellular toxicity,



<400> 8 t at gct acct t aagagagt c cagct t ggag gt gcacacc39 <210> 9
<211> 40 <212> DNA <213> Artificial sequence <220> <223>

AscBarr SV4Opol yAR <400> 9 at aggcgcgc cggat cccga t cct t at cgg at
t t t accac40 <210> 10 <211> 34 <212> DNA <213> ail | us gal | us

<220> <223> AS376 <400> 10 a@g&dni @g&?gs@quﬁgpﬁ ct ct gaaggagg agac34
<210> SERQURKCEIN S8ON&212> DNA <213> Gal | us gal | us <220> <223> AS377
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<130>

<150>
<151>

<150>
<151>

<160> 11
<170> Patentln version 3.3
<210> 1

<211> 489

<212> DNA

<2713> Hurman Cyt omegal ovirus

<220
<223>

<400= 1

CW promot er sequence

ggcgaccgcce
cgccaat agg
tggcagtaca
aat ggcccege
acat ct acgt
ggcgiggat a
ggagittgit
cgt gacccaa
gt gaaccgt

<210> 2
<211> 538
<212> DNA

<213> Artificial

«<220>
<223>

<400> 2

agatctgete
t 9ggggggagg
aaagt gat gt
gt gcagt agt
agcttcgagg
cacgeecggtt
ccgt ct aggt
gcct acct ag
tettigttic

<210> 3

<211> 404
<212>
<213> PRous
<220>
<223>

<400> 3

DNA

cagcgacccc cgeccgttga
gactttccat tgacgtcaat
tcaagtgtat catatgccaa
ctagcattat gcccagtaca
attagicatc getattacca
geggtttgac tcacggggat
ttggcaccaa aatcaacggg

at gggcggt a ggcgt gt acg

sequence

EF1/ HTLV promoter sequence

cggt geceegt cagt gggeag
ggt cggcaat tgaacecggtg
cgt gtactgg ctcecegecttt
cgccgtgaac gttottttte
ggctcgeate tctecttcac
gagtcgegit ctgcegeete
aagtttaaag ctcaggtcga
act cagccgg ctctccacge
gttttctgtt ctgcgeegtt

Sar corma virus

RSV promot er sequence

cgt caat agt
gggtggagt a
gt ccgececce
tgaccttacg
t ggt gat gcg
1t ccaagt ct
actttccaaa

gt gggaggt ¢

agcgcacatc
cct agagaag
ttccegaggg
gcaacgggtt
gcgececgeceg
ccgect gt gg
gaccgggcct
tttgcetgac
acagatccaa

gacgtatgtt
tttacggtaa
tattgacgtc
ggagtttcct
gititggeag
ccaccccatt
at gt cgt aat
t at at agcag

gcccacagtec
gt ggcgcggg
t gggggagaa
tgccgecaga
ccctacctga
tgectcet ga
tt gt cecggeg
cctgettget
gct gt gacceg

cccat agtaa
actgcccact
aatgacggta
act t ggcagt
t acaccaat g
gacgtcaatg
aacccegece
agctcgttta

cccgagaagt
gi aaact ggg
ccgt at at aa
acacagctga
ggcecgecatc
act gegt ceg
ctcccitgga
caactctacg
gcgecet ac

gcgat gt acg ggccagatat acgegtat el gaggggacta gggigigtit aggcgaaaag

Page 1
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cgggacttcg
t agggagggg
gagttagcaa
aaggt ggt ac
aaccactgaa
cgccalttga

<210> 4
<211> 133
<212> DNA

<213> Artificia

<220>

gtt gt acgcg
gaaat gt agt
cat gcecttac
gat cgt gccet
ttcecgeattg

ccaticacca

Phoeni xTenp33184. t np. t xt

gttaggagtc

ccct caggat

at agtagt t t

<400> 11 gagcggccgc ct accgcacc accaagagaa aagct aat c¢39 1

cgcecttttgea

cttatgcaat actctitgtag tcttgecaaca tggtaacgat
aaggagagaa aaagcaccgt gcatgecgat tggtggaagt
tatt aggaag gcaacagacg ggtctgacat ggattggacg
gtatttaagt gcctageicg atacaataaa
cattggtgtg cacctccaag ctgg

cagagat at t

sequence

<223> Chimeric intron sequence

<4(0> 4

gt aagt at ca aggttacaag acaggtttaa ggagaccaat agaaactggg cttgtcgaga
cagagaagac tcttgegttt ctgataggeca cctattggte ttactgacat ccactttgee

tttcteteca

<210> 5
<211> 222
<212> DNA

cag

«213> Siman virus 40 (8SV40)

<220>
<223>

<400> 5

cagacat gat
aatgctttat
at aaacaagt

gogaggtttt

<210> 6

<211> 548
<212> DNA
<213>

<220>
<223> NR13
<400> 6

gct agecatge
caccgegeeg
gcggccgage
gcecgagecgce
ggcggcecet ca
gcget ggeeg
tacct ggeceg
cgcttetteg
at cat ggcag

gcggccgce

<210> 7
<211> 28
<212> DNA
<213>

<220>

Artificial

Pol yA sequence

aagat acatt
ttgtgaaatt
t aacaacaac
tt aaagcaag

Gal lus gallus

gat gagtitg
tgtgatgcta
aattgcattc
t aaaacct ct

chi cken sequence

cgggcet ct ¢t
gecggegecge
t ggagcgeccg
gggaggceggce
act ggggecg
agagcegact g
aggagcaggg
gcagacat gg
cggcagggit

«<223> RSV-Bgl 2F

<400=> 7

gaaggaggag
get gect cce
agagcggcce
ggcgetget g
gct gect ggeg
cgaggaaggg
cgagtggetg
ctcccaacca
t ggaat agca

sequence

at aagatetg cgatgtacgg geccagata

gacaaaccac
ttgetttatt
attttatgtt
acaaat gt gg

acggcgcet ge
agcgccacgg
ttcttccget
cggaaggt gg
ct cgt ggt gt
ccgagecgcec
gaggagcacg
gct gaccaga
ggattagett

Page 2

aaci agaatg
tgtaaccatt
tcagottcag
ta

t gct ggagga
cggecgaget
cetgegegee
cggcegceaget
t caccggcac
tggcecgecege
gcggat ggga
acagt acctt
ttectettggt

cagt gaaaaa
at aagct gca

ggggagat gt

ctacttccag
gcggceggyacyg
gct ggegegayg
ggaggccgaa
gct ggcggeg
gciggeegeg
cggcttctgt
aagcaat gcc

ggtgcggt ag

120
180
240
300
380
404

60
120
133

60
120
180
222

60
120
180
240
300
360
420
480
540
548

28
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<210> 8

<211> 39

<212> DNA

<213> Artificial sequence

<220>
<223> RSV-1Ppol R

<400> 8
tat gctacct taagagagtc cagcettggag gtgcacacc

<210> 9

<211> 40

<212> DNA

<213> Artificial sequence

<220>
<223> AscBanBV40pol yAR

<400> 9
at aggcgege cggatcecga tcecettatcgg attttaccac

<210> 10

<211> 34

<212> DNA

<213> Gallus gallus

<2205
«<223> AS376

<400> 10
acgctagcat geccgggcetct ctgaaggagg agac

<210> 11

<211> 39

<212> DNA

<213> Gal lus galtus

<22(0>
<223> AS377

<400> 11
gagcggecge ctaccgecace accaagagaa aagctaatc

Page 3
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