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 CSBlycompisins bavsr besni exioitrdd &ur BisrpAUtich eapobisd Thiephgnstachaide
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 chain corllsatgr_?t ephitic
regi ons, wit hgbaeoleapingpdingghysica istabilidy, déssstanae to aotease atthcylintémiteds with
car bohydrate str.uctures, whi.ch variably affec rotein assenply, .
cacrotionttr Mo Soeh bty ki) iy Ll sg37 T igkpoperios
Bi ot ech. 15: 26ragAppentihn@t bil9lodghe pdesemed bivaisyncdPbafalsoammt tat BneGfic structures, of
i munogl obul i nﬁ i S ge ndent on trl1e geresen e ana}agjﬂ thec%ge of . .
gl ycan st ruct BFEPSBIFMIRES moloE c TP AntFIA ;ﬁ’i‘rgt’?aé € offrychicspgnediate  rapid
conponent . ThelehBhdeUSNEE gBlcoprBRIMPIEMENE Blddlstidam RRRBAGReREtons with specific
gl ycan-contai ning residues on the ability of the antibody to 2
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



interact with effector nol ecules (Fc receptors and corrpl enment) 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 mﬁluﬂmertbq)mmmon of
applicatigns Q1RGN um! B! %’I‘l‘%@ %rtﬂé %Pstﬁéaf(}l%en% y ?PITBPEF%%S)

gl ycosyl at ed nonocl onal anti bodies t rape
Glycobiology 5 (8):813-22; Kumpel et al. (1994) Hum. Ant1bod1es and hybridomas

5:143-151).



20 al t hough anti bodi es have nultiple therapeutic functions (e.qg.
antigen bi pgj induction of apoptosis, and conpl enent-dependent

cel | ul ar cg‘?jo{bg%%my (CDC)). Conpany |ike GLYCART BI OT 61 a (S
(Zurich, CH) has expressed N acetyl glucosam nyltransferase |11

(G1TII1) which catalyzes the addition of the bisecting dcNac residue
to the N-linked oligosaccharide, in a Chinese hanster ovary (CEO

cell 25 line, and showed a greater ADCC of 1gGl anti body produced (WO
99/ 54342; WO GddsLBi 8 beMORR0GED 4 B BticaBMhé AIONSNEE SliocSrRRARR A8 on
fucose fromthe Fc portion of the antibod KYOMNA HAI CKO KOGYO

(Tokyo, Japan)ntibedyebipkaicaljedtiitiss.nBeyenasid(1oph Male mpoml 33d31hik8) heve
efficacy of t r i

Francai s du F?g%%%ﬁ%ggngcn?égg g%?shag:\@t’ggﬁﬁgf%gé& %E%%l)@%@#s;lﬁagg)shown that
showed 30 t hatGal residhugs icohdage /ARCCi (huivpd) bl adl.gd8%)cHami datibhlybdd 15e143-151;

080y Poweger <t iof ORHg" nol HEnLe ko PR Gl o e s

produci ng humbetal 4-GloNec etk tantichoditea dofe detahdnnsdsi (MEH) &cdi@le, has been
| ar ge-scal e producti.on that has not been engi neered to express

, D or to
sil ent appr opfTBEE b JuYPeiFanEmiasel hapcuhatanibeisébiielbngi 6t efP9%)
human- type gl Yagslodddyosyst ioa serhrn cedree! k.—mﬁﬁbﬁérﬁgz%ie@%-%m) have

functions. This is the goal of the instant invention. I nvent Ors

have now denpidtplad dee efieet of dqesylated gligosserhetdeopm pntibady bgtoe dmctiense the

i i i i lenl 4D di.spl
o (11 d00) FABLERAGT 16T IBLEThET solibC i wiRBP S ¥SA apd gahanced

| arge proportiaCOf 1gGL anti bodi es popul ati on produced in EBx(r)
cells has a ¢ n N-Jinked o igosacchari de trtﬁgture_ of a
1

bi ant ennary- t y§&*% Ratdg drngci U QBHEGE RETRES it tRerrRAuHF #RPlIcat e ot ager
are highly 10jgRhackes\diahed. g)mé QPR 68 lo¥y B dte OFnoh 8GPn a2 RhdiRRAks EFor
popul ation contain the N-linked oligosacchari'de structure of .
bi ant ennar y- t {isEapenfin andscoppinig] depsonsathees iswHpigh inierattdr gbtainitgrtoghyr spcitic
activity o agtt I,8Svity] NEeds I Oy i s
enbryoni c ger I f&/@%ﬁ tag%w?éllq?lg R@%R§l?télg\r{§ggerl a ?agésc i@%ﬁg’oﬁﬁl@%(w intaining a
enbryoni ¢ der gk piodustive praceESA-@|l lawdndpoenialbf aoadihgy sighificdt,undBirble
cells or duck_EB2 nd.EB66 15 cells netid cally .engi neered.to
express recondi frzlae%{egltfi’r ot g? Y ,ang?lcfhﬁﬁilag"g@p&l:[ﬂeg’gyepye ‘?‘ffqrbﬁ’&FtéCg{S of Mabs.
anti body fragCemdequanitlyf eigiimearipg diccoligbsidthariich RE14Ge mapt}idleBptimized ADCC
fragments with_ increased A activity, Avian_enbrygnic derived stem

cel I Iines EBRPIN iareongidsred (19 hest s peiipnng’ samvmel diq fegrpewtic antibodies,
France) whg h@l&l&l@ﬂfﬁﬁilﬁ@%@'ﬂﬁ\%@%ﬁul@g}é th&a&’ﬁﬁ@'ﬁdcﬁ@nﬁ' (@.fgﬁééﬂt nlgirfair%g}ﬁdﬁ‘&%n

in avian 20 enbryoni ¢ stem (ES) I's to undertake T evel oprrent of
novel stabl e aipraptasisi pnd peraplempritdependent ¢elluleg ytotaxigity (68 )b fudrapany \ike

spect fi cal | ongy YeR'S BIOTREHARIIRINY PIARS CRfuddCechD G 0LGRAMY {hger

i nventor has generated a series o aract er ocunent e
cell lines (iglecosameyliBuéieiasedlll 0TI twhiclo cstblypss tk ghiitétn of the bisecting

chem cal or vj i_moprtal.i ion. In a preferred.enbodi nent, t

avi an cell of biﬁécﬁ%@gﬁ? l[}}eﬁ?/{ilﬂ%dowgo?cﬁtg“@ﬁ’i BREMIYSE ’E}B{Igrc%a’fys&%o) cell
EBX(r) cebss limyantehowgtagiedi€@dADESF BCUbtibodp pHamRbiE WD 69/89%2; WO
process, and @ﬁkl ng in consideration all regulatory requirenents (eg.

regul ar roni t P H§ %#W%%Ooéég‘?i“?%\gr)yﬁéf%‘ﬁq}’é?&ﬂr Spplan g diense & the &R portion
flocks, use ofr@e %Ht‘?ﬂ({d?})ﬁg?s@&fﬂﬁﬁl(@ﬁ@@&'@ ¥T: ol{ﬂrg,eJaB%rgB{ag:%ﬁi%?cédqﬁé 6idding

of trypsin, availabili certificates of "orrgin onponent s
i ncl uded in t#d mpoexes8DCC, apd th@e Sregfficacyl of the Madb EINGHMO6E92NndMore recently,
expansi on of i LC ce| ryQnj ¢, stem c re
el o oAl Bk B TR BT b 3680 shove
undi f f er e3ll i atheidthe edtlosFuc(@al)in Mebyol v chunlde shédd be egeid of fdvier &han 0.6 to get

capacity, (111t ReYwiRL MR Mbed (vr 2 861 080).

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



a stabl e chronosomal content; (iv) they express high | evel s of

tel onerase_and s eC|f|c ceII-surface mar kers. Despite many efforts

wor | dwi de, MES00¥I4284have been successful Iy isol ated froRtEEP30H0SG28Ey
limted nunber of species (nouse, human, nonkeys). The inventor has
dedi cated significant resources over the last years to isolate and
establish 5 ES cells fromdifferent avian species, and mainly from

chi cken and duck. Such research efforts led to the successf ul

i sol ati on and ghak i t

Cel | Tissues Organfs%ﬁﬁlg@:%%%@%lg]ceﬁ%ﬁ% Eﬁgg% +a|§ E’ B%gm?lnt\}/l%ln asjr%%%een
t hen devel opecnpinogsed ¢a axyressr acwdsileets aprivapriatd glymoayttanﬁkfam;lamdtthamprowdes

i thout 1 nauci e HFRF R AR Mo S frha B Pt Sgeciebfprons.

cel I's Then t heThisiy érigonl eSheibtastigentdonr opri et ary process to derive
st abl e, adherent .or suspension, continuous cell nes from avi an ES

cell's. Thepr odEdeVeRios 8§°Wtf@nﬁpﬁbﬂt@s§?wm5tnﬁb’r%%° lopal ayéibagy expressed
feeder cells andvigh @b Bﬁ%&ﬁ:@d%{ﬁﬂ&&ﬂ%&ﬁb&@%i 8, ik

adapt ati on of ce\lnl S toﬂg suspensi gn culture. Th ege#gnbryoh:{gﬂegéggoéyhgmn
15 avi an ceI | PP‘itfﬁésTh?alPYﬂﬂ&?fﬁé’éIOﬁ%@ﬂtbﬁt atlme@mrtmmwéIg@htanmlmsheenaoﬁs;anon
cells (ie. fef @ty i f ec>|f|

mar ker s such e(f &ﬁ%ﬁ%@r agfééah %bi ?I ng lﬁ'fgggkoél yS(S1 yﬁg ¢ Cwﬁe of a
addi ti on di splbatyl@dnﬂwypel thdusompades flonge iy vdthateaniner (H&Nabsﬂ]@gram/\highly

i n suspension iNn_se nedj.a.u 0 hj cel,l ,densities
on t he!or EP t rgglfiftoglagir’% %%qr@g{nahe%&atﬁ %ﬂg?‘{lh%mfbr?@@ﬁtp(?l’%la &%‘tf@a A e -
some chi cken ZHAkdBxsliggsactbhdidel sthesuré O BistéRry- Q}lla@ﬁg%h’fu&idyllﬁteas which

suspensi on chi cken cel | Ilng% EB14 (see WD.03/076601 and WO05 007840)
or EBv13. Al té? geia Ereps +h w%ﬁrd? anidbqdisst dHe Prent dugatigmprevidesedvian

lines for furthefofRVekQRdBRin ce‘}HcIlfB@ (ﬁ@%‘f’abl gl%@kenl-ztﬁﬁﬁl T%%rgtﬁffﬁ derived
cell lines of the invention are "continuous" "because t

charact eri st i 8%6m: ¢sllip £Bx®, tand evore preferably @w@qeneEBiéxQeﬁm@edupjeEB@el anﬂ EB66
time. Adv t aggu |l n.are c

prolifer a? |5]ng Fﬁgl%émagl Eﬁbg%e%%gn%rg{pf%g%éo %g{sf% mﬁ}ngen r redsﬁemg‘fa”y
| east 100 genemtd:todms; amﬁnoﬁpﬁsgm&% ogefumraprmns ahicheiaslidel dftibody fragments

generati on, tgu% st sé]'d.l.% gg {a.b at | east 200 generation, at
| east 250 genell {FEFSTAR heration do not constitute a time

linit becauseAvha @ﬁd@l@hﬁr@b@@ﬁnﬁéeﬂl Bitds| BB x@ b.l\éeceﬂrlﬂle§ a@veﬁip'e& lbybervALIS
passaged for %{]jdltl onhal passages. Wthout to be bo by a theory, it

i's postul at ed TS BeRdsa whehes taken adyantags efrits f‘@ﬁel@aqwmwen@dqlqlgg)emd in avian
"conti nuoas! YemBgohie BGnAS) LIRS hﬁéeﬂnakérh%eg& he BY ndREsFHL hdian cell lines
I ndeed, it is asSuned the high |evel ONEer ase expression 'Y
of avian cel I@abﬁilﬁlh@dﬂmﬁéﬁvﬁ eagulatory emcﬁvsil@‘lseUﬁlog agerpeictacy mbedss (et WO

Cont i nuous oot OissBE} ife el WARLEY, 8ifs 8ol ibkocREited it gronmented

transpl ant at i catl drlhes:e(id: S thaMBRY@Drcelfd™ heith ab |stdpk O gbiicdid) @Aemizal tod ! |iral
vessel to another i s.under.stood that any tine Cﬁ| | s are

transferred W‘?W?ﬂ?@ (g prgferped eipbpamaent, the @xiap gell of Ehe prasenpinvention is

celI's may2pe ¢menandudkheneBBx® cels hatlel 12Bn 8énefiddd ing V&flﬁﬂ?@écumentedfl steps
deI i berate or not, may occur. This termis synonynous w term

“subcul ture' . Prepss.pad daking i sepuderation dleregylaiont reghiramentss(eg Hegwed menifoning
the culture, &ihalb GpeM %lahgeéf e AHRRAE IR %]'i]d?fpﬁbﬂ aaneE S8 {r&%"ﬁs&ﬂee
been sub-cultured or passed in a new vesse termis no
synonynous Wwi tdunisispuisaoi pmndwbsteznboﬁjryp%mo agelabitigt o Deertifidath off sriginefor all
ti me needed b%/r%mggj@m?ﬁlg ontore licate one tine; that is to
say, roughly The‘tTne eac " R8F% ‘of" a popul ation to replicate.

For exanmiCe, duclSipr!:chvikenias ddvpansibRppiaticr br deebks agst i me (PDT)

of around > 4]9 {)murs The avi an EBx( rt?l cells of the invention have a
mbryonic stem cells are unique in that: (1) they can self-renew indefinitely in vitro as

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



By "diploid', it is nmean that cells of the invention have two copies
(2n) of each’ chrompsone, usually one fromthe nother and one fromthe
father. ThEXAWeHAt avian EBx(r) cell lines of the i iVerERZH 036285
continuous and diploid (i.e genetically stable) constitutes a

remar kabl e and uni que feature because these terns are 20 usually
ant agoni st. Thus, cancer cells and/or immortalized cells obtained by

chem cal, physical (U Virradiation, X-ray or g-irradiation, ...) or
genetic nodif Iacseéw@au&vlbgdﬂm toRas] ?'5 YRRty Bpres? %@191%0% opeéﬁ)rnﬁ‘ef&%%& spRific
.) are continuous cells because they ‘are able to replicate

i ndefinitely |Cﬁlﬂ-éur£49ptnaﬁfleers lﬂﬂsmdw@ynmféomorgbwé@,ﬂiﬁa¢dlly heveabriea successfully

because t hey (o) r

cells such as%c MOHIZ@% &orﬁﬁléz%?g% %be&gwg’v{?%@ﬁm&%&? Fhe

non-transf or rrmﬁreu’@k lhas dahcatadcmgmﬁmht nsmu&sbmeaths dast peyrs haiselate dnidrdstablish

l'ife-span w ation, but.they ar.e netl II t gble (i

i proi o o | &5 i TRE B an it 5 i S S af S sSotgghecn
"cells" will Regousrd tb ﬁb@%l ﬁolaﬁ&ﬁaﬁ@éﬁﬂao@éfﬁ@tﬁbm ofltihidten Esaaéﬁ§tpag{ et
"am' as used herein is intended to have the sane meani n

will be used Phdi%8?i hel |T9/SSU®SBW&§§S IpEf e2-3181 289 délﬁlécﬁsegellsSEg% p@@m@é then
or race of or Q%I(ﬁﬁh lopkRBr) AYQIRNTs Ghat 'affé«? the @@ent in {/f?ro%uﬂﬁ%faﬁ& 7, -scale

errbodl ment, "birds"” refer t'o any ani nmal he taxonom X or
"Anser i f or nzesgpapsior ofichidken gnbdeck ESeels amdiodl ihdugtyn of tiferontiheion.

Anseri f or npgs contgtl ns. Bgn%tmlS RS of birds in three famli es:

t he Anhi m dae (the—%m—eﬁnersg—%w—a‘n ti dae (the Magpi e-goose), and

t he Anati dae, Thia ahe imehiod establishied M@r@metar)esar@fessvm defimnktabl@madigerent or
t hem t he ducks, geese, and swan eci.es rder ar

S hl v adant SipPGIon poRRGEY ol e fivB Rrin RS selitor ey progis inglufles the
are web-f oot egrofg%ssﬁé hiitadanhl Memr@edeﬁhélf&%ﬁf%ns@ﬂﬁefa&}@i\éq}om the cell culture
subsequent|ly beconme mainly terrestrial - fornzes" (i

chi cken, quai Msdivpypndethe aduatioarnt whe tcaﬁ |Siw@§1)smrﬁétuwThiesem§omg deiived
order of Rir dgwgfp@&Iwawglamnéahhsbte& th%%e&%ﬁgofegﬁgé sl &F @@%@éﬂﬁ@sf@&a&%ﬂue

About 256 species are found worl dw de.
Pi geon and al prodi&yationhexpséssidn of @érSp@oﬁmmﬂ-tem)smbss th\tdbludetasd: h‘.t;tbuﬂy pf the

W despr ead do g%tﬁeﬂ b%{% %gﬁmnﬁ? E‘ e t‘mdust 1%1 Ch?ﬁr,%rgt?gﬁggzgl’RMh in

the bird of t Ml on are se anongd
conpri ses avi arspérslmoﬁsﬁumfrawmédy@@tﬁlﬁgquﬂﬂﬂ)emM) endogenous avi an

virus (EAV) proviral sequences .i man skilled . in the
ot s el e PBSH QiR AR diclabied SRy VEaietsissicdatome chicken

present ippa bBk@ QENERE f&l\]ﬁhﬂé%v%pﬂﬁ@fﬂebd&ﬁ,as 20&bnsidn chlEéﬁl cell lines EB14
75: 3605-3612; Wei ssnmahr et al Virol 71:3005- 12).

Preferably t h@e%“FQio?’@@éé’ll apd M@%quéowmléoﬁwmﬁwﬁ@ mﬁs@femomﬁ«?@gted
Fou , Poa Foulo e appos MUY B R eyelopBRALERE o £Bh. P, BB

produce repli The |Eﬂx®m¢ﬁehmﬁt of ido geveotien Ala/- Eontmuous” because they have the

characteristics to be cultured in vitro over an extended period of time. Advantageously,

25  the cells of the invention are capable 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



20 and/or EAV particles. In a preferred embodinent, the bird of the
present invention is selected anong the group conpr|5|n ducks,

geese, swahQ2004HRB¢s, quails and Japanese quails, TERIINBL363%
Pea Fow s. According to a nore preferred enbodinent the birdis a
duck, nore preferably a Pekin or Mdscovy ducks. According to a nore
preferred enbodi nent, the bird is a Pekin duck. Therefore, the

instant invention 25 provides a process for obtaining continuous

di pl oi d" duck r j o

whorei n sai d duck s PRRTAE bVeRich P RUFIRIER) BeR R RBRY BB Ep® cels
endogenous rewfdwuwumﬂpmmbﬁqmeé)mfuhmgnﬁnmﬁmda&gnﬁﬁk(r) ceII | i nes of

s EB2u 12, ACToPHTRG 1 Beau e oL PFb R TR WS Biiouf fifon

the inventi on fiateosetitiedessd) taansthert s bhddﬂﬁodd’lﬂlht d@eﬁma@éllscﬁamﬁhﬁeﬁed
conpl ete ALV- oviral uences in jts genonpe bu eventu EAV
proviral s E‘??Ebgne }S\esﬁ%lﬁogigf’ﬁhfmed‘ feftaiyportion of @ea‘l?ﬂ lg mpay ]Ef‘e{’Jl trﬁ‘i‘hglerefore
whet her partl AlluGn SOLERAL SRt Ve BbedE oY, BRIURBGCThAB ErPEEFRMyldls Frith
bird 8 genone (Johnson and Henei ne, 2001). Several chicken stra| ns
have been sel &t EEmpyulisubesg;. ﬁ@ietmsagqolumbpr dsotheanumbsp | times the \eelis in the
proviral sequ r PL duce

o ect | ous AL G el P Bion Yt 3h' @bl br HARLANE, 3T BlerP LU red o
of East Lansi pepstdSiA apma tvc%selstTdJrskte(IEumGt synoaympus with Tpultien doubling or

Lansi ng L e-0Q chi.ckens .do not cont.al end iiral (ev
related t & %“tefiﬁ’ﬁ% gﬂ?helsgf‘?cflrln—%fl%? & {1139 XI}D ?ag ?‘? rep aé?jon'@&“g J@AIS to
82:5097- 5101) sayl,mgh@ahwﬁnteefof e@hQﬁll@bf @bepulaioneb&éﬁlestea:anmple duck or
( SPAFAS) . Li nes DE an fromInstitut National de

| a Recherche AGFEHIR b 2 EBP"('%B’HEFIOI‘}E“%ﬁ%éH@FEGEI arogp¢ getlekours. The avian

France). Ther ghe&ssecll§ sl ﬂh@ isl@hfiotechve LD EYF Qoltld 1S (B ﬁpﬁou?:{ ng&é‘?l? less than
etent end E particles. According t

replication-co rrﬁ oa%enous ALV-
preferred enmbétinewpand pratrdbily lgss tham) kanrg deEBs@ucellsemem«ensqa@bhwassage
Gl | us su?§pe§‘|,ee§ag§[g&?fﬁohgus) preferably sel ected anong ELL-0, Line

22, DE and PElL1l ev-0 chickens still contain EAV proviral

15 sequence bBy ‘Slapléid?, imos innfae cthatoesdls A he Soventios Ham/ew@emmes (2n) of each
i dentifi ed. T r ef or e, %ant nti gn _pr.ovi a process for
obt ai ni ng conf ﬂmePén f’fﬂaﬁmne ?@ﬁlé%m %F’ia ioﬁlggma’e f Y r om

enbryoni ¢ st eThe &lct Shaf B&kn HBx@Y <6l GhdsCkeihe Shicatips ard\BitiQidus Sl AHig¥dQi.e
chicken cell lines do not produce repllcatlon conpet ent endogenous

retrovirus pabtictfaly stakle GP’&ﬁ“H’éeSt pregapiablecpnd s gatere begpusgyfhesr tsfms are
the invendd ony@kRy 9 \ﬁ‘(ﬁ'ﬁﬁdﬂﬁﬁo%c&%ﬂphﬁcﬁ& #ndate £ QIR JbBEA h%ltn?cal

and/ or inconplete AL BAY proviral sequences I n its geno
t hat are unabplysicel Hﬂbfdurﬁélqhepl Koay iosrg-gediptionmnt. ) Ar\geBetin choBifigation (virus

retroparticle i IS el er ne. wh

AV 2 and) or R OoteRler st Hheibay S0 St Pubi SR e et
produced fromlde twi rc;imaml 1h®ef’(n&dbm]$to Rulaure, Hdeﬂey A, no? @ﬁlbncdnglsmlw&ebalsé they
al ., 1996). Preferab rd i s.selec in the. grou 25 )
conpri si ng spERIEy PO Oﬁ% °It¥p§% Pap b@ﬁ} Hﬂr&i‘% %HF VSUEh Gith §pgksn
strain. Exanp@b9bnie hitbkBrstEBMRrYS,c V3] wm%a Ofe bR traff§RleldOBellsS arc not
EBv13 cell line. In the instant invention by the term endogenous

retroviral paf¥fiEr@s krcause theyameus frdter igrspers afar fave Igeneratioay bit theat are

coul d be used,d.pAi BBl (Veliloidicells Meant a retroviral particle or
retrovins enc%élled b ® %/(or ém égsszd from ALV-E or EAV proviral 30

sequences pr elwghe plleﬁ%ns owentmn &n termb [cadld meiiesd “dels’twidl Heiusetbindidingtl.
proviral SeqUENCREN “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:



are known to be present in the genone of donestic chicken (except

Li ne-0 chicken red jungle fow and Ri ngneck Pheasant. In the birds,
EAV provi r&io@é‘ﬁ Wékdes are known to 9 be present in al PCHBRAIGSASEISE us
that i ncludes domestic chicken, Line-0 chicken, red jungle fow,

green jungle fow, grey jungle fow, Ceyl dhese jungle fow and

aI |ies) (see Resnick et at, 1990, J. Virol., 64:4640-4653). By
“replication-conpetent” it is meant that the endogenous retroviral

particles are 5'.4?1@5%}‘;}96‘;'5 i.d géc%sgo antdhﬁltles?uﬁ{% B’ RIY% fl?dn‘n?% c%ntam‘;

particules are ablet0|n ect an replicate in avian ce
i nventi on. Th@bpmtodé@ssmtle&esifabirtﬂss hmethreeo fangitiey: i ‘rhaoA&hnim@dem(ﬂheamr@amers)

cell Iines, 19 the iLnventio Q WO _, S
i sol ation, u?rggagngé EX%% POre°or ?%ir 8%“? éateeW?”(CEé?Ché%eF R ?)&rﬁpemes
bi rds that 1@fd&taﬁiwlpﬁxn6@ theiofiip | datles, ge@e,gamwnprmulspedwssmque@e&s are
or a fragnment re f', usceptible to produce replicatign conpetent
endogenous r ety %’E ‘iﬁpeﬂa 28| Eatlcn‘?ﬁlﬁe%cﬁé'élﬂ?‘i wafef uieg- d?rﬁrwn%LfQOtEd for
proviral sequepggst %mﬁmfng%ﬂfﬁ%ﬂéh SRR 1RQE subls @n@yosﬂeb&tc;%aﬁuméﬁre@mal)
medi um cont ai ni z;gHaI | the factors allowi ng their growh and in

€

presence of a-f &eliermnesy e dirden spile ke aheasur andhrtias). She Galliforass is an
optionally, s r i y i | S

8! S5 L Pl GEPERPL L e R SR SAUHEL e
bet aner capt oetateaivotd wprldvide.n hydr olyzate of non-animal origin (i.

yesstol ot g o agh NOER, VTR 3 i), BREER Y BB s

factors, sai dvtsedéésptaydovandd pigkehsserum and optionally said
additives, and further obt al n ng adherent or suspension avian cell
li nes, narred ESLANS tp garefagethgnbqsiaenicihe Pgﬂloﬁéﬁtmﬁt‘eﬁﬁﬁeﬁe@ﬁt‘?d among the

endogenous "e%fr@é“tlfab‘%lo@ﬁﬁ&t'déhgyﬁsescﬁ@eﬁnbleﬁcd%fs PRl ¢ f)@ﬁEaEA]f'@-E?\é%El eﬁdd. ngs
period of tinme, in a basal nediumin the absence exo?enous

factors, feedéyianirey (Efnd pravirediseqiencsmin QSgwmdnﬁn gatl¢doin the ant Itﬁeable to
cul ture medi UH&%%[E& GlRefile RLVHQQH(PER%?%FQ{%SGEJB shrﬁ*lf{%ﬂ?rdgg%é V\gnﬁ ¢fhhson

lines, so as to obtain progressive or rana
factors, serust Hnnbuﬁfeé!@ﬁt J ienl, 75cH005136 | radeisshahr| dt sahe 061, V7, V1rol 71:3005-

suscesel vl by SEPRERLTL e 1IF SR ERSR a8 ph SRRl s o
factors; 30- @@@de:{wdna,ytﬁfke&s Quats haganet Q,]meﬂ J GisifigaUfSlv] SRR UTBWI. TEQMbE, cells
factors / f eegerwelda r§1;1 suclsl ebrlydmdé r];oet}epqgcguce areglzcatlon-gc())r\rllvltaerzegt ae%tdggre%ous 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



10 growth factors / serum/ feeder layer; growh factors / feeder
llayer! serum pr ef erred enbodi nent, the sequence of the weaning

is growh WQ&”?W’S‘Z]/ feeder layer / serum 5 According tBCHEROEYSF388

enbodi ment, the avian enbryonic stemcells according to step a) of
the i nventi on are collected fromavian entfyo at oviposition, that is
to say when the egg is laid. According to Sellier et al. (2006, J.
App!. Poult. Res., 15:219-228), oviposition corresponds to the

fol l owi ng dev d X
classificati o%%?joeﬁgfg%ﬁﬁsﬁ%ﬁgg s?@ca%vg%%ﬁé\%&%ﬁ falL%[%FWE beene &He ecAted by

1976, 10 " Fr drtedppabataigenot @omammompiﬁee SLVelaplovirahsequénges (i. eaev—O strain) and
conzpl enzent a abl.e an ok, .at t e first stages of
tﬂ%{er&gl[e{rcﬁ nott RI’OdECG, m C{; ner 8* %%tr%rtf egys.uc@)e% Bi ol .

t he devel opnen
49: 321-337) : MuscovyLih@kdonskiagehioleh of Cust laasifiOUBDASicagsy sbdk (ELI[l(] stitain).

15- Turkey. stage Pekin duck: stage VIII i cken: .St age anese
Quai | : stade Xlg ?E Eg%*ig’*am%if%d)él gifeas dppgt congadn 4 ng mr&l (ev)

stem (ES) cells of Sfo@Prefited © ADVIDRLIidEK HUTIAE] mgsrrgo@rmm(c§a Rt Usa
around stage VI1| (OVI go& tion) of Eyal-Gladi's classification, nore

preferably at around8% %95’651\9I1P for Miscovy duck and at around passage
VIIl for Pekin duck. Lpﬁ@if%ﬂl@%]%%lkc}rﬁ'@hﬁ@n%if@ﬁa Ste%.r(sg;A?Agjn (ES)

cells, preferably fromev- en strain I's Obtained by
di ssoci ating enbryo( aneaxtDEraodlriElsltfagn In@tl(ud\mapmshll doh) R&Hherhe Agronomique

Eyal -G | ad},' s cl assi catl 0 er ive avi an enbryonic stem
cells accgpdl ng to s{ eoﬁmé]}e M'fal\l uﬁa%lﬁg?%%’l:é &col | ected from embryo
bef ore ovi posiTheefore, Toéllsnderivddi ot telvaN Dird c@ul noe r @edinef ﬁirpﬁcatmn-competent

ovi position is e fact that the egg has to be surgically re
from hens andceff?gfnquﬁéﬂamﬁﬂ%@rs f&@dng o ﬁ@ﬁ%@@%ﬂ%é@c B an ev-0

i mportant. MugQvek @ickéR(GaBAS Gwisd a%,ﬁec%fs cﬁswe%z@@réff@ra%vgl&memmg
ES cells are not well 30 individualized renderin ficult Iin vitro

culture of ESE&EH)sLingZFmiPEsRid [PEQLi Hsually, ay-0 ehitkenpatilhisioptainoE4dt prowiral
the timefpraneg (R]E.lh e 58%o! &Y n%S'Qni‘e&?otusaﬁAnf"stqlz%t% 8! I%gl x?i@d 'ﬁlﬁ:?f?%nle he

Al ternati veI Y, e avian e onic ste S accor
t he i nventi oninstbiit invention prov1de<; a process for obtaining continuous d1p101d chlcken 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



may be collected fromavian enbryo after oviposition up to hatching.
However, avian enbryonic stemcells will progressively enter into

di f f er ent i WO 2¢B/H4d12denerate differentiated tissues; theP&K/Br2808/(5628p s
preferred to collect avian ES not to long after the lay. A man
skilled in the Art will be able to definedhe tinmeframe after egg

| ayi ng that 5allows to collect avian enbryonic stemcells. These

avi an enbryonic stemcells are characterized by a sl ow doubling tine

conpri ses between 48.to,72 hours in.culture at.39C Wthout .t.o be,.
bound by a ¢ heoRoeRiia &R it et B EisiRkemd mir0 ke, g funele
cells fol | onedobly grbvd phgler 284 yey Waadle fewl, Celonasd aslely fowlf £RIENes) (see
| ayer and serym allow to 10 adapt and select cells that maintain

most of the deSPHEhF s &0/ 183 E‘é‘“é@"i@%stabi lity of karyotype,

i ndefinite pr@y f@ERdatioRcoRERERS S AnRhintERaMBKEIB Bl rdetbvRAFdbikiORs are
di splay industrial-friendly characteristics like growh in suspension
up to hi ghScelinfceions.thitdsto) say shat syahfrelsevivabgirtionlesTat obhe taggect and to replicate
constitutes on . tant ES markers. Due to the

sust ai ned and%rraa\?grﬁ%$§8§i%t§é?\’gne%se expressi on over the cell

passages, EBx(Th} pearkss dfSastablichmrnt nflocerginfiousediploidatial elblifics] maraddEBi®nof
are genetical ly stahle (gi .e diploid). The present invention provides

a process for UGHPEHPREOREHER hﬁbﬂ%psdi ploid avian cell lines derived
fromES cells (nanmgpisEBda; bulaet hnd E4passion o ERNEYOni€ SenSES) WHRITRIND bEdd Mat
avian cell lines do not produce replication conpetent endogenous
retroviralOparti cl 6 NOlGaNERIHEQIBRISE CAERESAPUS RTBVIEdh Scqusnies i fgiragraess thereof,

20a) isolating bi r&sgﬁbkg{osgmg%e{ ;&b c}‘o eﬁye&og%m{us q%@y&gﬂ%&&m&

preferably ev-O chic _ eve mental stage comprises
around stage VI of meseadp&rifieadly BA¥land/ot ALYAE iporvigEdeqlenced ¢t fragment thereof,

classification: EYAL: Iﬁ%ﬂ—@ l§ "o Ero egya :
primtive streack of % on C:%ﬂgreconp1 en‘%’n%ﬁ?ﬁ %1(1);; %@Ctt%g%?}é“g&%h%lrr%\?v“ﬂl
| ook at the first atdjgeprakndechef a2beedavéyopredtsuppleinbited hiitk afhimal serum;
" CGener al rphol ogy". Dey. Bipl., 49:321-337), and bef or e, hat ching,

pr ef er abl y” ar ound %RHOB?)'&’tﬁaﬁﬁ?oﬁléﬁe?“ﬁﬂlf?,m%dﬁﬁn d'éari'oﬁ‘émﬁfsesaaqﬁa“ﬁ or ich as
does not contain egfp@pEPUsmRoidsal (isequen@as, SUSEeRbiike beuPitedusga-
replication conpetent endogenous retroviral tJoartl cles;_ b) suspending

avi an enbryoni c st BRicpRsthans]. nsotemt yidrbvratsyofqosswinaarial Goeiepyiglaiesylant
of step a) in a bagaloGuldur 6. nedi um suppl emented with: - Insulin
Gowh factor 1 (1G--1) and T liary Neurotrophic factor (CNTF); -

ani mal serum and b)Rssagoby modidyihg thegubvwemeddam &y & tg ebteut 2tdtal withtiewal of
o 0UB SO 110, BB 0By ITABHE S BRBPIAY s nd
c) seeding the susfiethai abainig Bhaaltlos sadpemisrediamcedit la@s maned EBA®]RIt do
of feed'er Scell's ar?oq Jrggutcg ergzph%gtlign%oin? etén?%n&;sgegoeulslrsetrcfngrrus%[artgc?eas?%apggﬁ of
passage;
proliferating over a long period of time, in a basal medium in the absence of
exogenous growth factors, feeder layer and animal serum.
25  The modification of the culture medium of step b) of the process of establishment
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;



d) optionally withdrawing all the gromh factors selected fromthe
group conprising IL-6, IL-6R SCF, FG-F fromthe culture nediumover a
range of s¥W@A14pR4sages from 1 to around 15 passages, PGRIBP2HISFHEH
culturing the avian ES cells for at | east one passage. Preferably,
the withdrawing of all the growh 10 factgers selected fromthe group
conprising IL-6, IL-6R SCF, FG-F fromthe culture nediumis perforned
si mul t aneousl y over one passage. Usually, the wt hdravm' ng of IL-6,

| L-6R, SCF, FGF is perforned e)
wi thdrawi ng | GF-1 and CNTF fr%tm‘ﬂ%?ald%g %ﬁ%ﬁgrrgc?%g 5 n’d further

cul turing the avian ES cel |s gewtlafactoead fecdtidaypassage. Preferably,
t he vmthdravm of rowh factors_selected.fromthe gro
conpri si ng 1 Eﬁi eél\fﬂ*% tthfeSedhencs PE! ApRE S LTpw %P‘Hg“d tedter layer

si mul t aneousl ysergyler one passage. Usually, the withdrawing of IG~-1
and CNTF is performed at around passa e N15 to N 25. Alternatively,
the withdraw Agcgringdea preferaedamodinensdhe ayiprembryorie sigmeeslp gecording to step

d i ng ov
Cemr o o oF) ST AR5 Pl 3980 OB ROIRERR e o sphen

20appr oxi mat el ‘ assages rogr
concentr at i on thef eggesdeld @%@bchrdmgrtotSeﬁlecht taur(éO(ifedl mpplsd’oakt Res. ,ohi 219228),

total w thdrawal nd f
culturing the® clgPTlglon CorreSpong %%? ?(} éﬁ"?%/ GVSLO @tssi g?vo I},grttgafé‘ Lgﬂadls
the concentr atlhssifiatioadBVALVEE.ADI’Y bHassZfatibit: LEEBADEEiLAﬂDI&@d&&OCHAN 1976,
obtain a g tal thdrawal of additives after at |east one passage;

and, ﬁt | §AAPIFlearsgs P PERIGNA Sfr el OB EGH My 4 FIMUGIEEHY eIl {adle and a

ani mal ser um haTIJS}ﬁc AUhd ﬁh@al&?@ﬁ' W@%%ﬁ&npmb a2k b Ot@dneVil NS RYIELy”
of animal serum after several passages; and, 30i) obtaining adherent

avian cel | |iPse BiahARd2EB¥D; derived from ES cell's capabl e of
proliferating in a basal nedi e of growh factors,
feeder layer optionally wt holﬁlgkdgg?'ﬁgﬁ('s ééjg]ﬁand addi tives, and
wherein said 13 continuous dehenﬁbwavsit@a\déJ—Nni nes preferably do

13 opti ondf1y. further adapt i NG S4rRESaNETLt avi an EBX0 cel I 1 nes
to suspensi on cul ture condi-tiRdkei dizk)stégetvional 'y further subcl oning
said avian EBxO cells, for ex('%ngllce?1 lsot\égl imt dilution.

- Japanese Quail: stage X1

- 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



In a preferred enbodi nent, the present invention relates to a process
for obtaining continuous diploid avian cell lines, named EBx(r),
derived fr¥®28WEd12dnbryoni c stemcells (ES), wherein sRECHER20IS6288] |

| ines do not produce replication-conpetent 10endogenous retrovirus
particles, and said process conprising theysteps of: a) isolating
bird enbryo(s) at a devel opnental stage around ovi position, wherein

t he genone of said bi rd does not contain endogenous proviral

sequences sus t.i bl roduce r tlon cO etent dog

retroviral par'fa% e eaB‘} SUSHEHETH %g?’y %rnové?%i’ rﬂpctoﬁag:ﬁ]l &E%?“’E‘é‘ﬁr gian
obt ai ned by dicgbhe@init isfegh 1&ﬁmbwp(;ﬁbgle§sn&l3epbnee)r info adibfesatiatioul Ttd”@nerate
medi um suppl ment ed. wi t h at ea? Insull Growth factor 1 (1 G-

and Giliary f‘cs%qf@m tssyesiee O(fw;&)pre s to opilsrhevianES Bt %rtgc#ﬁeaéhe

foetal bovine I@emuaﬁhn sl@)le@ ﬁﬁﬂé G &zh?béélﬂ@%‘&éfﬁl@ e nﬁ&nﬁﬁé Lﬁe&gg @dg‘ﬂ?gdthat
in step b) on | ayer of feeder cells and further culturing t

cells for at |alé@§&tomléeq§a§@@g@bry2mé)stem ¢ellér awi ng | GF-1 and CNTF from

the culture magium.:an grrb%{fdﬁpﬁém%gﬁst %cﬂﬂa&t&?zeﬁ%&l oS40 o 1%1%?%% coRMises

passage; f) progressiv reasin f&  concentration o
cells in the obetwteen 48 et honvssio calsure ot 3Cai n a total withdrawal of

feeder | ayer eve al ssages, .and_furt cul turin

259) progress?"f@i\}ll ]&er %}glfiﬁ’ ﬁg otrl?gglﬁf?eé]t?e@rf:“g}’rescé’flﬁl“ﬁg‘rﬁfgarwﬂ‘%é geils
serumin the wlmawynﬁapmg}esgv@&eamg)m@bw factmt&édemmaa@/\@érurﬁfauow to
manmal i an _serum after several passages and; obt ai ni ng}?adher ent

avi an EBx(0 cafigpt pachistechigs!ls g mppniait E@%@ﬁth%d%sag%l@ﬁ@hwo Dreelisdptabifipgel
in a basal mediysiphs 155@111%@%@&3&219511 ge&g?%%l{ apﬁgrﬁaréérﬁeﬂﬁ n!a3¥®bn di p}ay

30and manmal i an”sc¢r um and whereil n sai ont 1 nuous avl an ce
| i nes do not prdusitielefricadlly icbareétenistics e gomth imstspemonsiprte thighvéetludensities in

particles; | ?;erBBtPre%'lﬁéqum T hO5e ARG AT GBY iAPS Rt Bkt 'Due

| ines to suspensi
to the sustamed 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 -



14 culture conditions, preferably by pronoting the growth as
suspension, nore preferably by transferring the adherent avian EBxO
cell Iineswgbed/#e4i n step h) in another support havi NRCT/ERE¥8/056285
attachnment characteristic than the initial support (i.e. such as
Utra Low attachnent support). 5Step j) ofipadapti ng adherent avian
EBx@cell lines to suspension culture conditions, when carried out,
can be effected in another preferred enbodi nent before the step g) of

progressively decreasin e conge atign, of rmal ian serumijn the
P Sur e modi m 1 n- an6PillGy BRRT Bl et e R Rar i i iin 6
medi umin step b) of qLbg, pEekeSS 6f@6epto¥QILQBRP|SEHnE\gelPEthdr"(SQFﬁarﬂi PbRIbhst
avian cell lines accordln to the present invention, is furt
suppl emented with a §FowhAaetacESE)sel ected in the group conprising
interleukin 6 (IL- t.8thek r

?%r Oébaagtt Goe\ﬁé}hﬁm cﬁclfﬁa&?lé &%akneﬁ% steﬁtb‘j’gh% hier of feeder

Factor (SCF) and Fi Fact or e sal prces
further cofprises eeclistanp f\djhemiulturing the Eﬁ)ceﬂpfor@nkhstyonmmsmgeaw ng all

the gromh factors electe 0 risi

1SR Scr, | Rar Tt O PRy okt AR PRt RER SeRet i e o
cells for at |eastcangisiasHageIL-6R, SCROFEE [fogt &rerc&ﬂitumwinediuﬂmter awaige of
step d) is carried out, the ste ?Of W t hdr awi ng Cg:land CNTF from
the cul ture medi uneVFel apsages S ('@ prouR létpéffa835 8td (irthrardRing thy gvian

the growt h factorsgsekBeiRd: fagBnk fpessggé)lwefsﬁmgr ﬂé'vﬂgldl'dwﬁg of bt 8RR growth
SCF FG- from 20 the culture nmedium According'to the invention,

"basal cullPure nedfagiors padented Homythe ErQIPNRIRRYIFING] }clhﬁaaﬂc@%:s%@éalf(}ﬁé'mnafhe

f | at t hat
ot o L) 52 o RIS e 6Bl 48R G8Y) BB Maless 20N
Medi um), MEM (mi ni withdiBagigefedi Um’;g, SR iFGTH isgaformVEM a(rmndugmge $0to 15;

OVEM Ha 12, Fam b SRR Her ) BEDTAER Vi e L, R end At

medi um MacCoy' s SAiltuEeE ¢y avRRMS de@é@or aGTIvE. onBc'pSﬁhgﬂBﬁHfﬁHﬂl?,&ﬁ@Mtﬁ@@wmg
i norganic sal ts (f ééexarrpl 12, KCl, NaCl, NaHCC3, NaH2P

Ca
MySO4, . ami no?bs gt b Frcint ctedrfroamtherown Wﬂﬂa\%ﬁGFﬂoﬁnﬁ&%@E fom

D- Ca pant hot henat ejhe cuttire 3didt Hei{eﬁfoﬁﬁéﬂl%@:ﬂﬁﬁén%o&%ﬁ Iavé}%nglp‘dééﬁé@ Usually, the
bet a- ner capt o- et hanol, 30 sodi um pyruvatc. Preferably basal medium’is

a synthetic nedi unvithdrawingi afiIGH:] ﬁiaisﬁNTﬁséllpenfﬁnmedtaﬁ@rqund@msml\?rrd? tpeN®

conpl enented with d t W
01 to5 m L gl ut 2 poanehl 8| Gudriubidlob kARG, VB peirned by
0.05 to 2 nM sodi upnopressiveatdecrepieg ecrvablgevbnat vpeegages atmedso 2 p‘deageS and

sodi um py%lvat e;

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



0.1to 2.5 %non-essential am no-acids, preferably around 1 %
non-essenti al 5am no-acids; - 0.05 to 5 nM bet a- mer capt o- et hanol ,

pr ef er abl yW&W08E22416 nM bet anmercapt o - et hanol ;  pr ot ePCI/EB2A¢84I¢28at e
of non-animal origin. For the establishnment of duck EBx(r) cells of
the invention, the basal nmediumis 10 prefigrably conplenented with
protein hydrolyzate of non-animal origin. Protein hydrol yzates of
non-ani mal origin are sel ected fromthe group consisting bacteria

tryptone, yeast tr one dralyzate

hye ol yaat be. or  alRpale s b R AREEur P AR ot nfuce, Fglication-
protein hydr oI yzat e@npﬁtelﬂ@ﬂd@emmlmtm[rggphmaesyeast hydr ol yzate The
term "hydrol yzate" _i ncl ydes an enzynatic di.gest of soy peptone or
yeast extract. TheDhy8pi¥nplnt Birthsh qgépt%t é@lge%ﬂhﬁ’feéh]aa"ﬁﬂl & cpll olﬂnes to

SOy peptone or yeagls, &%Si&n%itux@%@&ﬁﬁ&{s‘ ons, respectl vely, which can be
further enzymati call y di gested (for exarrpl e, Eapal n), and/ or

formed by 4utolysi§) Dm@ewvfgmlseranw@nngom@mmy Ba® ¢allsirfor gxsatpbeby limit
al so nmay be obt ai nﬁ%goolmrerm ally, such as Yeastol ate, Hy-Soy,

Hy- Yeast 412 and H'-Yeast 444, from sources such as JRH Bi oSci ences
(Lenaxa, KA), I2@ ﬁaﬁﬁ‘bdlembedmmr otha lprdsdar inteitipn Nelte} ,to @ gmncs?e’ohnbtemmg

S. A, (France) Deut Hef e e GrbH ( urces o east
ot act 5 al b QAT OPLH OO G TR DR ARENE Bom Ba R G figm
and soy hydr oleyisa(ES), ahB&reidr €aidli $6dm0gell lirks VD G 3HdBuce TR lication-competent
hydr ol ysates used in nmedia of the invention are preferably pur| fied

froma crudfe FRépgenRQs retpviyyEticlshard saiERIOGHP epMpAELhe feRYdfere with
ef ficient cultivatiypn He-1P I I d

purification, ther g)gylsi)%g?%vb?rr?g EI?EI?B%gna}s(l agtdlgﬂgcl@ﬁ-&%&tl héeﬁ%engrrog%?glpg sttion,
Purification can bwhérginghe gtalbmetorfamd bind doesSep badian cedngomars pwvaplsgquences
(for exanple, with 0 e

materials), ion- exc§geﬁjg§g§ﬂ Poma‘fe JCPI?%EQI?QO%EG%IQ?I?JO@%& 3 rci%ovmll Fﬂ%urtlcles,

si ze excl usion chrbnasusgendpipy avitn ' ernﬁyﬁ:frﬁcedfephe(ES) cely @mtrmgr@pmyssomatmg

Pr ef er abl purific er.f.or ultrafiltration utjli

508 10t haScht - of f SrppoG) OFsHiRERAT b PoeLaled B Bl e Tt §ideatt

Usi ng these net hOdSInsﬁlErﬁGideH'iiacfb@f] (heE- ii}aehﬂ@ﬁ@l'ymu%%m%&@tf@dt& (emn:p,rand
yeast hydrol ysate of defined nol ecul ar weight. Preferably, th

average nol ecul ar weRrgMeLabserymsuchey foatd bpwag sermydr ol ysat es ar e
preferably between.ab t

hydrol yzate is pres)en%gglﬁétl%e cgﬁn%gc ??gr%ﬂﬁggﬁ?ﬁm%x) Rﬁ(gqékrgg{egder
50X (around 200 WQGIIebnciaﬁm@dr mri@(ﬁmﬂs@ensmﬂm BhﬂS@kﬁNCES (Ref

58902) i s,present eII i at final concentrati
compr1 seaBet ween I otikieETing f-350 9, ERAE o, s Shflfe HERERD b8 ulher
around 1X into thecmuhhglrt& d@mﬂfoumleﬁoynd]gadgagé,yzate may al so be added

to the cell culturg nmedium hydrol zate 50X . obtained f

from JRI | - Bl OSCl EI\&EQ”(’S(@?SI‘?&@%%W conesBiFaLian af fragy cells fn the cufture
concentration Conpxk&igmh P&k sha aHR0wAhdrdvhibr4edePla ?éreiﬁ%pké(feﬁ[ PakShes,
I X into the culture nedium Alternatively a m xture of soy

hydrol yzate and ye#skiuflacaliyringitee eally; be added to the cell culture

nmedi um as,gescri be
basal nedi Sm of th@ ll%v%tg%l or?2 %%ﬁ%ﬁ%a%ﬁ@%ﬁ%’?bgﬁé @‘3@%%%%%%‘35% the
with 2 mM L-gl ut amu@relmmﬂﬁsom aEmopyhtaiv &t ©fal Ivitdraoval o6 senimaian serum after
am no-acids, 0.1 ta rrerc pt o- et hanol, and optionally with IX
yeast hydro Iyzate ?Fg‘r ete culture medium', it is neant a
basal culture nedipm mmﬂng rmmred aQfan BEx® %Bﬁﬁqaiahyedafr&ﬁﬁ cells capable of
synthetic nedi um sugpl emented with at | east one growth factor and

&

ani mal serum ExanpjPlegting dnp wed medim e tffﬁsﬂqsamﬁe.e“ ety fapler. fogdgidayer

03/ 07660130 WO 05/ 004848 nmban/&Aund 8d vWRrdn daid cdi@fuobiSii gko%ngl«f@cu s do
6, 656, 479, US 5,830,510 and in Pain et at (1996, Devel prent

not produce replication-competent endogenous retrovirus particles;

evirgF

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



The term"growth factors” as used herein neant growth factor
necessary for the survival and the growth of the undifferentiated

avi an ES c®laog/r2dl ture in a basal culture nedi um |t PCHEPOGHISEIsE
to schematically distinguish two famlies of growh factors: the
cytokines and the trophic factors. The cyfigki nes are mainly cytokines
whose action is 30 through a receptor which is associated with the
gpl30 protein. Thus, leukem a inhibitory factor (LIF), interleukin

11, interleukin 6, interleukin 6 rec toor, Cliary Neurotrophic .
factor (CNTF), onc8‘§]f“:§?|cﬁn§ﬁ S &’F%C oPhPIOTPLDE the SoWthaAS ¢ Sigf. more

action 17 with thegref@ghly %%ﬁfexﬁhg&ﬁﬁdh&%ﬁ' avitin EHE&® Eﬁpl%{bfs%btaﬁfed% step h)
specific chain and the conbination of the latter with the gpl30

protein i n monomer itangfhes sirpert haeing daver gtidphment haragierstictthan the dgitiplsupport

factors are mainly St emnGeUi-IAGH % &?ga:ﬁj ulin Gowh factor 1
(1G~1) and Fi brobl ast Growth Factor plgcgﬁ'ef erably basic FGF

(bFGF) or Auman FGBteH Dh@@daptlﬁgeldbmm eviai FBx& rcell s L suspemsidh ngplture
to the invention com: cilrlttses asal &J%ture

ot et o et o C SRS W R Bt iy b, et R RO R R B hgiment

receptor which is askercthategd g\)notflprdgh@s@aszaﬁczﬁﬁgiﬁgethe cenebnaitiont ofl B&Bknalian
one trophic factors. Pr, efera@ﬁ% the conplete culture nmedi um
according to the i PRERT B MeYBe-10 basal medium and at | east one

growt h fact or 13 ehdtidr @ebrbrfod dhebRsHR tﬁ@ﬂ@hlséu'ltﬂ& rﬁém&{ﬁlﬂf%% 8) nhé ?fot:@JS,Yor
factor (LILF), oncostatin, cardiot rophl n, Insulin Gowh Tactor

(1GF-1), &P1 i abipings eentipemsi dipkoid pwien (celimiines apearding takthe psesentLingyntion, is
i nterl eukin 6

G ow b Fact or TRe prblertentsd i o B ARldy s{RaLEln et cohBhBfy Fibreutin
preferred enbéc(ilcréhtlnteltlm@rc@ mbme(lbtﬂl?t)u&emrmmﬁanmr A5 adod Fitiroltest iGrowth
suppl enent ed ?i#gsm er um and | east -1 and CNTF.
According to \gaa @ apgﬁ%rﬁagopr%%%{hﬁ’eﬁnp“ts?ﬁe %te culture

mngl umis basal gedl) gﬂpt’@ugg} eﬁmﬁtaagngf\natlhthangraﬁlh %Edﬂﬂsél@&eagtfrdneaﬁé group
| G- 1, IL-6 and | |- 6R cording. t p erre

enbodi rmc'r\ll;[E the coffpmRstsdecth- ?uﬁ% %d?ca:m FGF pixem &ﬁe‘iﬂ YR Sisgppme mad gher
with animal serum @\mqnﬁ%tﬁemngg:a@;eamg pastdgeb, |L-6R SCF, 20 FGF.

Accordi ng to another enbodi nent, the conplete culture mediumis a
condi ti oned cift ¢ Moee pretrrashembedirient mher stenvdhisfeatsicdrost, (the werespf wishdrawing

by BRL or STOggh! aﬁdfC‘NTfeﬁgt;ﬁg %Eulﬁl%jréng @égaéffe)ftteﬁldﬂgtl tﬁ%@é%ﬂp%hﬂdrgwmg

| east one exogenous gr owt ctors s

LI F, | GF-1, CNalfFthel greﬁth fatleﬁl%ple@@ﬂ:ﬁoﬁﬂﬁﬁ gtdup Ldmpiikieg 0‘,Io-|6;:H.n6R,a‘$(E]ﬁrFGﬁ from
grovvthfa%or ecGEu IL-6, IL-6R, SCF, FGF, IL-11 in the 25
basal }' M rﬁ%e (L,ughdl tioned culture nmediumis conprised

bet ween about AQcddding Go 1R: figkifion, Phahefdftey meBiuh "t @ednt A0 uNse ABHLKOKE a
preferably about 1 ng/m_. The culture nediumof the |invention na

y
al so conpri seCIFﬁm&H@F@‘F@meéﬁlﬂtpﬁlﬂéﬂt PU%Ys, Sy diclh &t et cglldatwpyival, and evén better,

gentanycin, pedi Ghivid. BxaRs SRR HBAG eﬁ‘e BME ﬁ)‘a?&‘fﬁg le RAGEED) RIEM (mini mum
contam nation. Antibiotics nmay be added to the ure nmedium at t

earl y passageEagl¢ Maimg, sedium ¢90, (RIVEM {dirlbesgeswhaslifiegicBagheipedinmat GMEM
of 100" U T afr il Stoshrd Hallle RS | DM Mg PIE O T,
may be added IsootelreMudiftedrRulb@doisrmediim, MapCef’ eﬁnﬁemeénﬁhpdmmmMOnGTM&
Basal medium comprises inorganic salts (for examples: CaCly, KCI, NaCl, NaHCO;,
NaH,PO4, MgSQys, ...), amino-acids, vitamins (thiamine, riboflavin, folic acid, D-Ca
panthothenate, ...) and others components such as glucose, beta-mercapto-ethanol,
30  sodium pyruvate. Preferably basal medium is a synthetic medium,
In addition, basal medium of the invention may be complemented with additives

selected in the following group:



18 antibiotics is added to the culture nmediumduring the |late steps
of process of establishment of continuous diploid avian cell lines of

t he i nvent WoR0084R212hg t he process of establishnent of aRCHREPHIHNSGISAI C
stemcells of the invention, the cells are cultured on a |ayer of
feeder cells. More preferably, feeder cellis are animal 5 cells or

cell lines cultured for the purpose of culturing avian ES cells.
Alternatively, the feeder cells can be substituted with

extra-cellular matrj L.y oun rowt h f.actors. e rix.will
thereafter refers fg)ietﬁéﬁ@fltifgl@% D% 81 %abgif{’%%e?”afgogfﬁﬂg?é %, A
feeder matrix as use®shenanil doive® peiulate,tRefetablydeefscd T enMitd ! mM sodium
procedures known in the art. As noted above, it is preferred that the
feeder matrix be pPBEY¥HEI ti oned. By the term 10 "preconditioned" it
is meant that the fegdero 58t hbX-cbsentdllatiticRshids ptdhGally @ARAEQ 9 ndediutial
for a period of time_ prior to the depositing oP cellsS originating
from the bPastoder AildPsAIdSertili zed avian eggs in contact with the
feeder matrix, e.g. [ ffiCl PRONE | d
production of, for e(goastmt) €, %g‘?‘oéﬁq%%g"é tgréstﬁggéf’ g%rgfgfa@ agfoﬁ)lfﬁé) dnf/é]tnﬁbé[ beta-
feeder matrix; usualetoppta-dtieeder matrix is preconditioned by cul turing

the feeder matrix bg %tsg}lﬁ%l%zg ffr one tlo two days prior to the
deposi ting of cel | SPOrTHIMARPHY Pr8MHE &S oder m di sk fertilized
avi an eggs i nFephiicaeitabMshiieithef HagdeBx@atdlisXof thBeni@@da) tHeebdssl medium is

preferably conprises nouse fibrohlast cells. STO fibroblasts are i
pr ef er r ed 10 buPTeierabiar Spomlgnemsdstith profein) byiralyzate Hif enongnimalygrigia. tietein

present i nvenh%/cﬂ‘ﬁlﬂé’tés ReeRnIGSEd ! é}%lan ‘M’% Q%licgtép?ﬁ{n LR %ﬁ;‘__ﬁ? %‘ﬁsi%nﬂ&lﬁ&ia

cell feeder matrices, it Is contenplate eeder i ces .
conprising 20vyptent,syehstormpberive plantihydrelyspesisash g sgy hydio)yzates, ra mixture

manmmal i an spegj (e 9. I . i phe, | i X vian .
species (e.qg. ?Hé%%ﬁ %a%gge?&%ﬁi %&lgdr? }Ig%u’r @gﬁr&%%{a% ogee,(%al%?gﬁﬁ,{ma or%m 18
pheasant) nmay yedssbydelyrsse @he termatigtivdyzaetratidoem endyaadediges!df Soppeptone
the invention may be tr fected wth expressi op vector (. || owin

for exanpie. 1 REIESh SXIChr i OGP EleeiB PR AT SECGILS of aay Bepiohe or
avi an SCF in $ddst egtdcs preplidionst MspectivBIRH Shich2n cOAMBES e%&afi@&ﬁ%i dsted
a formwhich Is soluble and/or attached in the plasma nenbrane of %he

cel I's. Thus, tHecamrGhyRfrpnsader IrmeAdyutodet thewpelysis gad/Applasmolysis.
optionally COﬁ?ﬂfo%%at%%%Q'rhé)hbé'g)g?ail{gﬂn&w@r&a@)‘;, dsfu@ﬁ%m%%ia&, |__E§fr§§6ifrl-ly-

cells are mtoficdlly inacti'vated using standard techni ques.
exanpl e, the Weadehl2aatl|lH-Yeayt Hi, diposedcesouph a5 J§HNMR®Sciadieat(Lomxa, KA),

i onyci n (o8 ERRBRg FNEOE) o) CPYeBF LR, S ool i Dapgpe

i nactivati ng Hefemgrkar 6mbls (Gaetaay) Sduichs b geisnfertrims al3o dry piieséd/ in WO

sent with cel m { he Al i can Type Culture |l ection (AT , .
10801 Uni versF§/§§@§u!§é\v§Pa,° Va6 e3kEcts, gnd zmlb!%%@feslgfg? e%rg.%cl%med in
feeder cells @0 aHeenydisifdated isld ACHESES 0O heTHPEREHN AROR ferably purified
Mono- | ayers may optionally be cultured to about 80 % continency,

preferably toffaBsrudroiragiendrerasntypurisingwhish oy énefupmhabinicit aggvadon
confl uencys Wil ‘??f&‘aﬂl 'egiﬁ{iﬁzftc%c%?hrt y ethlg ufif RS, tﬁ%hﬁi@gﬁg&ﬂ%"doﬁéﬁ%méy%f

the preferred configuration l'ture, ‘any sul
conf i gur at i onthediydwijtsetepPaifedtitrocdnebebyt tlirafitratorsaobephadextche nmtas ety (for

i nvention. Thus, for .ex I er NO= ers | ust er.s, . .

aggr egat es or “STREF Wé@‘s%@%fe orrs r §%’P%n{)f6?%J(fggroefqu%vggﬂg?lagg?lﬁ)s iof}-gxchange
contenpl at ed tlgofatobraphy, Atfimityhhratapgashy, iibeeRheRathroneiRiphe b ARdersed-
are particularly contenplated to fall with the nmganing of the term |
"matrix". ThePRASP't remaregrei Sreterablyi pydietions mgrf@ws%@ﬁ%%féwatmwhmg
ani mal segaim 5 TheDARKOGE kS S8k ﬂa&%&%rﬁ@w%mﬁg HeSridi@ebdh a{yf«,@ﬁqlethods,

serum Foetal bovine serumis preferred. Also while the presSen
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



a high nucl eo-cytoplasmc ratio, 25an endogenous tel onerase activity,
optionally, they may express one or nore additional ES markers such
as al kal i nWOesBREtase, SSEA-1, EMA-1, ENS1 narkers. PCI/EP2008/56285
doubling time shorter than the doubling time of the avian ES cells of
step a) of the process of the invention (48h to 72h at 39C), of about
30 hours or |less 30(preferably 24 hours) at 37C. Said cells EBx(r)
preferably do not produce replication conpet ent endogenous retrovirus

particles. The Vi an X0 C ne i on a abl e of
Drol 1 fer i i ng Pt e ERar Ay 22h ME 2L b RRs R Ve Frdipae & bpen
medi um such asn SAFCelbExoit: medid, YbetMydaizidie @NEMaHﬁﬁElﬂ)OO%/l)NBﬁ@Med for
free of exogenous growth factors, serumand/or inactivated eder

| ayer, opti on&KFYPIE &Rp B%WQ%CWNCFFS/(%# o802 Fhrescois thaspiipltyre acdipm at

by persons skial fifaflcdrRedtho bdmpded MPtwRen ouREdirsd 40, %f'e?erably around 0.5X to
non-essential 5 amno acids, vitam ns, sodi um pyruvate and

antibiotics. BraedHBxmtedhd eilpre medium Gonthydrelyrateemen alsp divpaddabite the cell

feature to gr '
w th ot ut ant néa PR aRgIRs Sey RUAH:RSPY ALy LR, sSRORHEARI Gpes
i nvention shoBeft #8203 EBX)ri} added]as aeﬁnal cbrmbnnrmom mdmgﬂseetbetmleh ylr(mhdilﬁllé( to

over the gener 10 The esen entlon OVIdeS n avi.an E
cell, pr e]g er alg?(; Erﬁplé( kaéﬂu@BQ% 15“0 %‘r E?Erlaflé’e Vg GRS CR eﬁ)y

with at |east hgMelyRxREES §¢a@trhydaﬂ§me Iﬁéyrw m&:@& @k célB@ﬁﬁlreQﬂ&hum as described
expressi on _cassette cqur|S|ng nucl ei ¢ aci ds sequence, preferably

desoxy- r|BBnUG1E§80%@p@7@5NA) sequence, encodi ng a reconbi nant
protein or A)(:Q&@{ng4§ Phrefdtb8 88 RRALABEYh éln!i'éﬁﬁﬂn i IMBAQARLEI2 that are
fecting expre

sequence capable of "e Ssi on o sald protein 15 In
cell. The exppe@slﬁmnntvéomﬂr 2fmM hegluteoimprli 984 satliuie gguvdne | Sk proasssetial

cassette COMLLGILAL b S hnd Q@M&&@?&&ﬁan%ncoa%gggé%@ﬁgfg%tgf'l% yeast

mar ker operabl'y pr onot er quence "capa
expressi on ofh§ﬁbdmsejectable mar ker in the host cell. Expression

vectors coptai sar | eqent.s for the tr nscrl ti on and

UTonel ot L On SBY g0l GRRR e BB RS sl ity Dt Couevstesied or
which are wel hotk PRt a dAch] Pyrkdtic GRslilY, supple@eskd WiBdt ledsttone gﬁ:fvﬁh(i‘ﬁ:l?or
be used to construct expression vectors containing sequences encod mg1

the proteins arbepBrhssen iFragpsof completeculturgansgamt isgesqribed HpPiCbHY %0
transcripti onghoagslod7ans kpt '7%'80‘3?{]§ '601149kEMRRY . 346*’!%91}%9%%@@%9 US

include in vitro recombi nant ques, synthétic t'echni g
and in vivo géﬁéﬁ ﬁl:U 26d ire Lainds it (1886, Buwlopn@ahhilqzﬁé’@ 248). d@@mmatﬂyeld the

Nanual G SpTRRg apromeBhu R aRURSY e oy AR e
at (1989, ernfedmrrPrByt @/aplof eb(ﬁmNb ) BRUI ﬁfndﬁioﬁéd)g}edlaJl@hﬂeﬂﬂl‘dde%}bc&dﬁign&, art-
b vash on - AR R e B e destribed by Simith SR Hosper (o7 BV, BRol- 121:1-
9). BRL cells are available from ATCC accession number CRL-1442. Conditioned
medium may be supplemented with exogenous growth factors and animal serum as
25  described below.
The term “growth factors™ as used herein meant growth factor necessary for the survival
and the growth of the undifferentiated avian ES cells in culture in a basal culture
medium. It is possible to schematically distinguish two families of growth factors: the
cytokines and the trophic factors. The cytokines are mainly cytokines whose action is
30 through a reccptor which is associated with the gpl30 protein. Thus, lecukemia
inhibitory factor (LIF), interleukin 11, interleukin 6, interleukin 6 receptor, Ciliary

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



30 nucleic acid sequence, preferably DNA sequence, encoding

hct er ol ogous protein(s) of interest that are operably linked to
control el eoevs/ard4r equl atory sequences. At | east, thePEKPF068H56235
cassette conprises nucleic acid sequence, preferably DNA sequence, 21
encodi ng heterol ogous protein(s) of intergst that are operably I|inked
to a pronoter sequence. "Pronoter" as used herein refers to a nucleic
aci d sequence that regul ates expression of a gene. The term "operably
| i nked" as used herein refers to the configuration of coding and _. .
control sequerf@tisthe fegruitmentaf the ?"\X/Flt?ﬁthe KRR é’s@F‘Bﬁc C@%%‘E?@F’ compingtion

to achieve trapskd jaBtd 9h BROLNR0 SYRERSE nRhoRierit b s6ANAG REIVERESGic form.
Thus, control sequences operably linked to a coding sequence are

capabl e of ef flégtiioplictfasors ysriaaislydiieraicell Hacterd@CHy Issdindirowthafadtor 1 (IGF-1)
regulating in G LSS e } i i
response to \Aﬁﬁ@ rﬁ@?%lhgl gﬁ%%?f%ﬁ?@éﬁ?%ﬁgﬁgﬁ a?lg #eé}(gﬁgggtejd]&skm%n PGF
codi ng seqtendkFGE). operably linked to or under the control of 10

transcription requlagtory regions in a.cell when DNA pol ynerase wi| |
bi nd t he' pr omgtr R utius e d1pE, ASte g 16, dhe GtyeRiprs Ceudiies el grulture
MRNA t hat can nid@iint, gRetRb§thabd lsPnthbtee QBEGARC BnPEALAL Bre JREKIROWHER! action is
sequences need not to be contiguous with the coding sequence, so |on

g . ! : .
as they funct tAuEhR GrenerWhiehos asseeiatedivaik the gple8mroteinend/phzt leashers teophic
I nterveni ng URdANP:BB10thel doMpEAE LARL: SRANGNERS G oRRe PRERT colrpri
bet ween a pronoter sfc_aquer%ge ear?d t he cod? ng sequenrcg%;tﬁg ?E{; p?glrrcgt Foe
sequence din Yedal imdsleure omdi aleleest dnepmpabil Yackarndelegtedt in thaegrogelicnggisting of
sequence. Such ] i e include but are not lLimte Q
mhancer scqubneReTh NS, SRACORS deffie] GilorBafino Rt RO B hllor 1
pol ynmer ase. TIGER-gx nTiliesypNeswadphior faitex [{CBTF),0 Mterdenkius 6d(Ihef) ciinterleukin 6

refers to the transcripf.i of nucl i uence. into f .
nucl ei c acid ﬁ‘iﬂ%%ﬁé’%’ g{éml @Qzﬁa‘:g’aﬁ%ﬁ@n&ﬁ?@ﬁ%f ?ﬁo‘ﬁt&r ac@B@G%"?ﬁF“km
of one of the 1t \WL-nucheicrdiagtda Gtk E&Nﬁe&reqfenﬂqogm;,qpéibmlasqums@nedium is
and/or to_the translation froman | nucleic acid nolecule into a
protei n ofpobysabptedae suplameaiesr witls ppimat agyey sl with (ahdgasicKifpil jasd LNTF.
control el emen:gordfif th&d c@ﬁ@bﬂéfeﬁ%ﬁ%@%ﬁ%' 60 BhBlotdAifire medium js_basal
non-transl ated regions of the cassette, beside pronoters fe. g. 5‘5
enhancers, 5' mgdgngsupplemented Ivetheshimelgieoms pnd htateast 1GErIa NI, tTh-thastt IL-6R.
cel lul ar proteins arr.y. put ~transcription.and trans| ation. ..As used
rerein the t o Br el Betord A e R piafund Sl S8 T Bivgaeaith 6
i ncl udes pr onmotediug supplRartied svithantnadtsham aldembaitsSIGFRRICNTER, ICGNIIL-6R, SCF,
gene expressi t andard nol ecul ar  bi ol gy textboqgks such as .
Sanbr ook 5" POF o RectN B o ARG R oI ‘aﬁg}lrwrﬁawsgrcan@aor}ed
Col d Spring Hailke¢ nBARSS coPridind GlowtHB OIS (EORspkied UyOoBRE SIraero fcells for

sui tabl e expression vectors that may further include an origin o
replication aRenydeetidapptionglbnsunpighaied wihca letse meptoxogmpusy grawth rfactors
their strengt ifd e eneh 0 et ar 8Y Ny _
nunber of sui '%Eell I'e élgt(;lgtgfrréa s%%pggﬁghﬂgf?i thgﬁ@ﬁgt |Y]?e;§’ e g%”e% g’,nk}?’ K11,
i ncl udi ng con$hé cancentetiamdf gnodticfabloes IGTohuiNTS ILcall-bR, SCEFEGH, L-11 in the
shoul d be,recpgni ze howeyer, t.hat the choi,ce of a suitable

expr essi 0%5 ve@%glrmg(ﬁ%mtoﬁén %‘Sﬁ%?%g?l}egﬁu@reﬂfﬁbw BifamrErsRefyenhat ¢ to
depends upon Mhg/ip) wetatlo03 to Bapmd] 4@ hee préfersaaphe 1tgenlt ype of
protein to be_expressed. Representative exanpl es of expression .

vectors incl udiBS cHlare Bedinp o holvenion anaymlsssamprise & slddionpafipigtig such as
expressi on ang:Cleihg, Vg&iﬂ)ﬁ%irﬁuﬁgni@ﬁlin baitd NQfeptonPein€d 1d OprePER3 22eterial
animal viral vectors such as,” but not limted to, rodified avian
adenovi rus, nexdInEisatin: dstibiphigs| mashbeadded tosthe goliure mediugsat tyoserlyi passages of
retrovirugg aﬁgoc%clﬁg Auithr%. 5}:‘39 c\fﬁlﬁ)ﬁr %cﬂg&gf&ﬁ datu qmap%&tic%ﬁfrag%gagte 10 ng/ml,

nucl ei ¢ acid,
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



10 exanpl e, plasm ds and cosm ds, artificial chronpbsones, such as but
not limted to, Yeast Artificial Chronpsones (YACs) and Bacteri al
Artifici al womoesiggodes (BACs), and synthetic ol i gonucl eBCT/ERS808/056285
chem cally synthesized DNA or RNA. Accordingly, the term"nucleic

acid vector" or "vector" as used herein reg¢ers to a natural or
synthetic single or double stranded plasmd or viral nucleic acid

nol ecul e, or any other nucleic 15 acid nolecule that can be
transfected or fr.a sfor cells and _.replicate independe

or ki et e RRRGE PG B’ Rl B A 6 G« BaPIOsES of
a vector by C @bt hCoN\eBAtiRbuIIpIdid R%4nl dehl Uin& o fRRZ B Fioand Ilgatl ng
the pieces together. The nucleic acid nolecule can be RNA or

Preferably th®uiingits progess af easablishinent pEavipgeembzypniasiemyeeds of ﬂieam@ntlon the
capabl e of AUt on %%lﬁ@@'ohgﬁ%gél“of FRodr ROR. M ord BBy el colf ofdbimal
are introduced, for exanple cteria vect ors havi ng acterla
origin of 5eplcpld~mn el lmﬁﬁcmresicfnaﬂhe nmmml o faoultueng oris Em:titsr Ahemtaiweiy the

such as non-epj somal na ar e rated i.nto

Gonome of a hOSTOL B GRaR 1R Pl O S B bh i mactors
t hereby are r@]aédeﬁaﬁa&ﬂx azhnngerwfteh réfbﬁ 1b0ﬂﬂ11elg&1wér9ce11§h>e R Plcelfiffdromatrix. A
cassette for gse in protein expression system are desblpned to contain

at 25 | east OFRICTRATIE Qg USSIheT<m Soonsgciledrin 2ehomaRsh VIt PERCeq fesdfnown in the
interest operafl xs hbt@msbv%qt@ﬁéfamﬁat tRE 488G Ratri BE fé@éﬂd‘i’t’i@lleJiYBy the term
control el ement(s) or regul atory sequence(s). ntroP el enent or

regul at or y0seqpreprnddioned ﬁé%@@@ﬁﬁwﬁ f?%ﬁunwéﬁi$@ﬂ“®ﬁ@pbﬁﬁpﬂ$ﬂweofﬂwdm
transcrlpt|on .
bt of or bl y selaaiihon B Hhoble BERESHRL 8P LR byip IR SE S AINE DRSS A ik
initiation andertibzedi avaani aygs gecmmcwh tha feaderematrik j. g.ontime 30ffiorengioniniviate

replication s 0 n sequences tide | _an
Chromti n 1 ns rEErEh EREER-" B EFaHS S8R RERY Srarferdiom e fesper
exanmple, in Gﬂﬁﬁd@hjsuaﬂ?mﬁe@étﬂfrﬁ&ﬁd 19pre&'@m|itmle@gy culb@inl ?Qﬁ’éfebdbr matrix by itself
Enzynol og Academ gaélsr ess, San Diego, . 23 Cali 1990

Enhancer ﬁéq HaE (NP frys pEeRiodhe W?‘B&Hf 5%118&51&%&%%%#6 pEoRsTdisk
regi on sequenggglifcar avpil bPsZinNGnBRN i@ RE F8&icP MatdD TIRNARAGELIls 'p?ef@rably
nucl eoti de sequence that acts to potentiate the transcription of

genes i ndepend@nprisgs sloughibroblasitcelly SIO fitreblaginare preferrgh dit primargibraidasts
sequence in r?{ieaatléoqsﬂlt&b? tA]ﬁo \gﬁiﬁ]eet’he {esén@ﬁwg{lﬂlo%rﬁag%%:&nde% bteggvuhées&;ect to the
sequence. The vectors o i nvention optiona

enhancers. Ex asq)bbmoﬁseewliafﬂcrbr maamms,GMis mmfmuplaecé tlmalfdeyleremhtanﬁsecromdmg
SVv40 earlég)enh@ggﬁ 'At‘ﬂ i ntronic seguen rra%( cat ed upstream or ¢

downst r ea qUeRCEIE N RBHG POSF & EnithaH erp‘?‘%‘f‘%ﬁa i PPOCHEE - 85?“%“}6
optim zi ng gepeviexpout specieshCaakdh Bgkcled (8g. ﬂﬁﬂlﬁx%éef;dhlek@pdjrﬁ@ﬂﬂuck'g fivse,
introni c sequence is |ocated between the pronpter sequence and the

10 sequence efAdBWPRgpSIELHANRIEARE uiﬁdolneanﬁth@f embgdaments feedqﬁéehl%ﬂfrt%mé'enﬂon

sequence of t hgyi U RMFQR! FitR kbt Veéc?r*s?%tllggfdgnfotrhﬁaﬁbﬁutﬁe constitutive
consisting of a ch| meric intron conposed Td&nor site fromthe
first intron efpréssiennofhetowtlyifastirn sydnes avidn t54F br SROhcald TBus, this “feeder”
accept or 85! eyt el KON Bh Aol BTARAL AR 10 GERG: ARG Mlibranc
vari abl e reg er ‘sequences 0 i nvention a

preferably sebéctmeedelfsr diugethescuburid® pr@vera bl alle @resami mmmrongmay (Uptlonally
from mamal i an _or . avi viral gene In _a_ preferred, egbodi

bt omot e | SequEHEEIFs SFRUADE i gRER Ofafidosts by derdd Fie: Fe HGHY
consi sting of ifattRRfedQlsingLbidnardaYATREAIFAY bxanhld, QM/ﬁeedHrQBFPiﬁﬁy b@¥tRked to
sarconma virus_(ASV)xLN prom)ter early and | ate pronoters from sim an
virus 40 (SvA¥) ol sinups radiation (¢80 7400 Ngads 08 gommarradiptiomasmaabe srgfed with

ERG N RO T e T e
, are also detailed in the information typically sent ’with cells from the Al’nerican Type

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



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

t hat confewamosmizizul ity by particul ar conpounds or nol BCUEED(S/03628§. ,
the glucocorticoid response el enent (GRE) of nopuse mammary tumor 5
virus (MMIV) is induced by glucocorticoidgg(Chandler et at (1983)
Cell 33: 489-499). Also, tissue-specific pronoters or regul atory

el ements can be used (Swift et al. (1984) Cell, 38: 639-646), if

necessary or eS| |mt|r1 I s _of other pronoters which
may be usef ul #ﬁg f??ygrs‘é’hf a‘ieﬁ‘\Y%‘ h@?ﬁﬁéﬁcwwaﬁm berj 15D aMaga;layers
Pol 111 pr ormtn@arys oﬁtidaau}e%nwuﬁredt ﬂbpﬁbojat sbyvec&fﬁlegcfhﬁam%wo o hbdut 90 %
pronoters) such"as  H 10 pronoters, U6 pronoters ronoters,

RNase MPR pr omenflﬂtegcjarmdfmm@ preserably pbeuti WAL soneanhy. oWhthh eenfiguration of the
pronoters. Ty e e

PLOTELET S, IR Lt S VIRAIARRL d 6 BISKY AROUEREP R BALCAThE S S
i's enployed. 'Ehnaﬁglxq:troass tomnevdattdro bf withie thascept obthe msm,serftmmtehﬂmn Thus, for
conprises at | eastﬁ’gne ex cassette co

5
nucl ei ¢ acid SEYLR 8)’3%912?“& R é‘sﬁﬁAa%%%ﬁfEﬁ(%nR‘&I 5 aaﬁ&ngoregmu})lngs of

sel ect abl e markger w@raaé)bantémm&eai td ullow i AR bpé 6l tHR & ehPiRAdHien @hd arc
effecting expression of said selectable marker 1n the cell. Such

sel ect abl e maPRRiculgEy consrrrlated fsfal pthdthe meantpgofeths e SPRITEAY bor i ng

the vector O gklofiub biidfur® 8F B! nOehibR i CRBPRAIhAY SyiBPhESA! SRAPHidHHimal
For the nmethods of this invention, stab Xpression iIs general l'y
preferredl!fo 1S¢ramspref¢rabéxpseésqun’qalta@umj§emm Foyal b@l\hhﬁ/sqmmls\p@ermdr also
reproducible ahl e to Ia .
producti on. Accglrgcﬁ}B en%r?&qt @}L{%ﬁmil glragg g?no%q%re%c? Wlth i %etlh?lb'seen(?f fgetalal?oev e
stably i ncor petratedt lmtmtérhlﬁamdhrtbs{mammﬂ sdpiNA @fmptrisngﬁmncfbddq other animal
Follow ng the intro UCtlh of, forei engi neer ed

o1l oved o gr SHHSS G SHERgY. bt POl RENERaED M A GR RRG The fial

switched to acgkehdtRal by adimsl asemﬁhesnsa{eecehﬁlh%enﬁaruhﬁnsl borh oS between
r econbi nant vector confers resistance to the selection and a

sel ectionlof @dMPEMARE:h i/, Bickmbly bewedy htedd 201e Wéﬂ’ﬁ?ferﬁli’ﬁ’ @eW@i g%
chronosones a

cxpanded | nt o e Ik AR ERLIMINER, S (M S Bflechln o GREAL Aofin i he
resi stance i sculwel nagsliunmds balsmmn@teljs et Mmrﬁmgffora iprederfegl ¢robadimgent, the

non-limting ex f rker enes onf ers resistance
t o met hot r ex a? 1%%@8% es(afgg’é m%elgcﬁg'ﬁﬁ% a? %fnmém USA,
77: 357; and OThlampesseit 1at/er(tlﬂ>98ils)o feladss. toNat |conthgds d@@old aJiah, EFED Jcﬁ[lﬂ)n,es.

OPT, whic s .25 resi.stance.to, nycophenal ci.d ( | i

Ber g (198?9 P%é&‘) %gllg jore %E%{lsd rougd; (ize (Jighietes aropd !) u‘ﬁédﬂ%’{}{u Wﬂl%@%hs With a
whi ch conf er s d6@sing ttane f huhd B0ABRCIYE 86 BT B 38> Whead\ihn¥Bx® cells,
(1991) Biotherapy, 3:87-95; Tolstoshev (1993) Ann. Rev.

Phar macol . ToxP@irably 3be dyck EBs® o ehickearERX® 330, Sapiepran embgronigogem cell
932; Anderson chem.. 62:191-21); and Hygronycin
B, whi ch conf gﬁén%gééﬁé?g%%ﬂegﬂ%%m%ycg!ﬁ%wm n(Santerre et at (1984)

CGene, 30:147) and pura)}mghnwéeo cytolalamustatpr ef erred enbodi nent,

anti bioti 5 resi stance es ar eﬁ%@ ¢ Qe basi s of selection.

Accor di ng ?o a pret erredl s Lo]el meratsﬁgcggép"ect abl e marker of the
invention i s neonyci noptieaalBi aisyemaye BEpredsr @lcadralbng, adiftiendlUES edaekeds bith as
sequence encodi ng i s, the neo n/ kananycin. 10 resi stance gene of
TN5. According to %@P"S{Bf%t %@Aéﬁww S} perkesst ect abl e nar ker

of the invention is kapamg th'i@iﬁioﬁ%@tﬁ&r?th@%ﬁ@blm% &R S¢ (R adith BORLINGT step
preferred enbodi nent the sel’ectable marker of e lnvention is

puronycin resi st andefgearmsoceat elthp ivewtian(48ks tocFRhgs BEUR)i efrboyisilelimairs or less

require that EBK) f ion are previously genetically
nodi fi ed ?@ di spl a@gjtf%]éblgzd'trhggrrs g{;ézg%enotype (i.e TK-, HGPRT-,

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

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



15 ART-, DHFR-, OPT-, etc.). A nunber of selection systens can be

used, including but not limted to, the Herpes Sinplex Virus

t hym di ne WOV TK), (Wagler et al. (1977) Cell 1BCREBY(8/056285
hypoxant hi ne- guani ne phosphori bosyl transferase (HGPRT) (Szybal ska &
Szybal ski (1992) Proc. Natl. Acad. Sci. U%)\ 48:202), and adenine
phosphor-ribosyl transferase (Low et al. 1980 Cell 22: 817) genes,

whi ch can be 20 enployed in tk-, hgprt-, or art-cells (APRT)
respectively. . hods .co |y known in the art of reconbin .
{echnol o0y LarbBENPOYET AOF MFHITEd PGS PHEUEESH! SRS AEC bR paftie
cel | clones, FMESMUMERL DogisvamamEESS VB, 166 6f 8%30MYuS grdvith ALt &brum
et at (1993) and Kni%g%e é1990, Gene Transfer and Expression, A .
Labor at ory Magb@éP! mgchyutedneptes skayernyoptipraligh sprnplementod awidh 1@yioup sydditives
addi tion, the exBLARSHRA vhyGERloSs Silldd e RERFEERGLHIN & KidhiyeR! EesSal
be increased gy_v@c?ir a ﬁ%ffc%;fon (for a'ré%ﬁ%gg see Be Sﬁﬁg%ﬁﬁ&% :
Hent schel , 5" Theaings @cid$, viewting, ssodawe gynwatgeand antipidtics.cRucloEBx& cellseof the
expression of .cl oned, genes i n |ian,cells.in.DNA cloning.,Val .3
ronden o pr os el VRIS st TRITRAGR o Biea? i) R SLEP Pt Thaps not
expressi ng a po@pkhienies wagutithab) e, an increase in the |evel of

i nhibitor present in 30 the host cell culture will increase the

nunber of copisrglg E‘WOWH% awskse‘r‘fsad@ﬁgif]?’@ fidls of s 1BYRBHipR ?Wsrtgﬁi%?ﬁ‘@ gells are
associ at ed W tdkp1did@ndsicBLANy QRGRUVEOhE gBRtRh@duUCt i on of the protein

w Il concomtantly increase (Crouse et at (1983), Ml. Cell. Biol.,

3: 257). VBct dhg presentyipyakion aEqyides ginavian FBx8) selhageferabls) a ghicken EBx® or a
di hydr of ol at e 4y, 8061 RHE i | ej i o

sel ect abl e malrd Eers c(%??aﬂ)s(é ansﬁcf%qg@pétg%sﬂgﬁﬁgg%é@l@e%g tchﬁéﬁg?l%%t least one
met hi oni ne sulkpiressiom caesette aveptising exdtie, acidsspaency girgferablyglesbgniibonucleic
synt hase expressi stem and conponents thereof are detailed in.PCT
oubl | oot i one: S Gl ST OGO AD o mbEoPoEh & istsafid f sbtees
and WO 91/ 066%gerabin liakel fol Opron@tditseqiche: Gpilileas effexipg espredibnVEGhidrHotein
t hat can ?g used in ajﬁordance with the present invention are |
comerci alPy & cath £ CSPRCE PP FEMs] “P?fc‘?cl%fl‘ﬁ@s, af ]GFSté%P&rFﬁPQF’Sl‘i’}bﬁ%eﬁe

Bi ol ogi cs, | ngompri@id seast b DNMIkequii® Hesding £hdisctidd SArePBhRhlly tihked to a
codi ng sequence and whi ch express the biologically 10 active gene
products (i .ePPrsteisaquence eapable of cffecting expipssoonrfskidrselectably mppgker i the host
identified by.at |east four general approaches; (a) DNA-DNA or

DNA- RNA hybridi Zation; (b) the presence or absence of "nmarker" gene
functions; (cExpssegsvarprs bentdieviel naksstyarieomitplor te @msoiamuraed thyslation

th i t ti t ipts in the EB |1
e Cop ol colr 8 eheBER WiPeRhur BEARTUPE bich e FEES) yano
by its biol ogpgaticeliSbyaahdsei dkilled! i tieeart icas tbeaprtoRCEonsiri@ HpEBEBE 6ctbrs

t he codi ng sequence of the protein_of interest inserted.in the
expr essi on veEYWHMEG FEPENeRs1cAEAERE thy PRNRInDAY RAlyIoRAdeNe iRgTsst a3 wal peHhe

using probes GBI MehsBHRRAAN dndl SraA QAEAL &b AEmANHE THRIDLOEOMSInIRde in
t he respective codi ng sequences, respectively, or portions or

derivatives t Hiéoestcombinane 13MAornerhaigpeso asithetibetechiqrebi madt in vivo genetic

cxBr 5195 ERBEbIgRl S(0hSGAI;PFs AL oAl ARSSlsLas Ppseds,

g., thym di neMadletake ChatingyiA Labaresiydtlanak Gotd SmingoilabocBress; Emirsfﬁeazném’.)

to methotr exagl'?d ine}&%éle'el et al. (1989, Current Protocols in Molecular 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,



One or both of the vectors of the invention may conprises at |east
one origin of replication to allow for the replication of vector
const r uct swiorgedadg2zzihe host cells. According to a pref errEEIEP2008/056285
enbodi ment, vectors of the invention conprise one bacterial 25 origin
of replication, such as FIl ORI to allow fer the replication of
expression vector in bacteria (for exanple E.coli) and a SV40 origin
of replication to allow for the expression vector to be checked by

rapi d transient say. The expression.vectaor of the inventiaon may
further conpr iegg’gﬁ@nﬁ?fﬁr&ﬁgﬂ“ﬁ E’?ﬁﬂl‘é@of’f SNEREADY. aterPSTRARD Hmfeﬁsl?l pgpmoter
el enents of t Reyueidee P icibtdrNGh WeQ Rabindarys B £MBALES a3l {BfSke tHRRUEdNates
attachnent regions, (MARs), |ocus control regions (

. r ons (LCRs), and
uni versal chr GRRIESSIPIOREM Sgncel Bret® (rerbd) linkelinanmyed hefeenefers to the

rany cases. (BoTT B RSl et PIOT)RR, RIUAEE. (B o iy WG M Rprssion

9: 191- 198) Sandedtary splayo achieykdranserigpebit midigr exptassins of ithet ¢odivgl sedaamaé. riThus,

in vivo. BEs |lack . intrinsic t.er/enhancer activity, b rather.
are thought t O%Foétss%%en%eé noé’gpa;)%gp ROt 395@3% Feﬂ%l?%ﬁaﬁré/ F?ﬁaﬁ?e?fg%&(‘igmg the
regul atory el exmadstoni Rt the Sodifn® Wediange CAdO Feduldting The vaiblangsetiesp! #CKhat
assay is con’m)n‘:nl%ct used to identify. insul atoréﬁl, ments. 5 In this )
assay, the chf® nigl iR POIps, B%lé{béfﬁp%?\ﬂi_é idhsigimariedrihaigeqs gene is
pronmot er, andgiBasEen aplinY ab@deddcans opémblyONnted MPATULAL: BRUBSIALY of
el ements have been shown to be able to protect stably transfected
reporter denedanggeptionel pegilatpynregions dnsa joall Dvleso PANA arolyreciase will bing the
manmal i an cel I t ) - o]

19: 3714- 3726) byl éﬁkﬁcgc%@eﬁﬁa{‘%gg?éﬂgbé(’ﬂﬁg%é“?e@ies%“’kn“oﬁmm {A fhat can be
Scaffol d 10 Atressddieremto ReginoodedgrroiSuafThe lcdithdltseiquenddst rmethmento Be gonvigsous
("S/IMARs")) ar & [?PIA s&ﬁuences t hat, bind,isal ated Sy Iea1 scaff ol dé or ¢
nucl ear mat ri &8 PR QT SCWERSE: {P JRPRFT ISV YRioR 1P dISE g SrRRiePsIQn BsEpt.
Curr. Opin. CFhed, fhevxabiphd IneRRhing Amtiahtdied bheyngdaled §iguaeed Qb damr@snt
of indepengen chromati n donmai ns, such that only the enconpassing

ci s-regul & prilef&remm%n%rﬁmﬂm R 8% P Seclte AR dhy RREVISRiSEREACe can
the 15 domai ngtlMAR @hRITRAS “GRpatBNAREE’ TS AhE SRR SquBlee AR Gt Bvening
genes in cell culture |ines (Kalos and Fournier ( 995q) Ml . Cell.

Bi ol . 15:198- Samynces inshuds bubarernok limétgd émenban¢eCRequpness evidehsare aguiransonyed
el ement s feq“bf&‘én‘ia?[ao&!a%l}! b h@hseC Fho Wy ‘Qx@“é\%sh\f’a{)ﬂ‘% %%si +d a%%‘égd fl¢n
subsequent gene transcriptionin Ther'¥ Native Tocati ons (Teviewed ih
G osvel d 1999ref@ata thegransaSphen oDevudedthi2-sddidhce MtveannRNA @xcteinaiid edojecule
characterized LCR is that 20 of the gl obin_locus., Ubi quitous.

chromat | n”Bpeft K6 SPRRERFRaR: DA “i5E8n Y35, e MooisIAg sg pyends of
acting chromagéns cop@pise@icRdeLiiEdl $0 the MaX@aticdCeoth hiy RBPEALIEGP A afdldcPREnto
WO 00/ 05393). According to.a preferred enbodi nent, the chromatin

i nsul at or el efBiIRfeiRPT pH@PHIENt i on is a MAR el ement. Preferably, the
MAR el ement i §,&el2edsedn 30R0E@ BHNEK Y 1 MRS

described in V@) 057074969 or human %rstQg Ilierfroé%%s as’ nggﬁl}aﬁoerg%ﬂue%s
2005/ 040377. wbichi te Hesapondwngeted togionhoethskidssettd, ibesidheremeterst fee g.
sel ection,pf EIBI% QRPTORE Y & %n}/rgl?stla?éd re%‘i)on%' thaf ln?%g@t %ithcﬁ)&? QRRNES r]:)%ns to
proper transcri p?| on,” expression (promoter, control sequences &

regul atory secusnee ) rangunigtion ehdtragiatioh. A3 odedi heseip nhdtte@dconirat @lelment” and
expressi on syste i s known and routinely determ ned and practiced b
Chose. havi ng. SRPHFOPHSHHEICaYAEIdRY BEITAE SOAEHE, SfbOUcHERTON, Bat mey

EBX() cells ofonitldegdnd\eRfrehstth. ZeBdird dMNERG b 1My tBxtBdolsRa&H asOnbrook et al.
expressi on vector wherein said expression vector conprises at |east:

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



28 a first expression cassette conprising the foll ow ng DNA
sequences in the follow ng order: CW pronoter sequence of SEQID N 1
or a fragneoei4ai¢ari ant thereof, intronic sequence, BNAEERSCRISMSE
encodi ng a reconbi nant protein of interest, polyadenylation sequence;
and 5- a second expression cassette conprhsing the foll ow ng DNA
sequences in the follow ng order: SV40 pronoter, antibiotic

resi stance gene (preferably Neonycin resistance gene),

pol y- adenyl ati on sequence; tionally, .at least one chicken ]|ysozyne
EPNAR el onent (GESGEUE FHbHarSEOg It SE e IR TG e ol
described in M) BORRHO40377. 10 According to second enbodi nent, the
EBXE) cells of the invention are transfected with at |east one

expr essi on vedt $oulihsreqognized, howgyar abafitamchpigetod e seicablr ¢xpeessigr veasergmd the
a first expressi 2 : | Si e i -
the fol I o ng oy SRR SERGIoR TR Bel N s R hu o, AEAMERER i Tor
SEQ I D N 250r eaatfiplaghetipeaf psoteir foalmt exphessab Repiastntaive exsmpies v @xpiion
sequence encodi a_15regconbi nan rotein of intere : .
olyadenyl ot Sk e fo? TRuts baldH @ Buf wlti R kg sxprgssion and cloning
conpri si ng t heedtolslsost s3gbudNAt SatetioC BRI, kiithal @ildl O¥dterg s@UhAS! but Byidnited

pronoter, anti bioti. esi stance, gene (preferably Neonycin resistance
gene), pol yadé%w%ilﬁ a@@aaiwe&l;msa measles virus, igfhiengmn girgsy polig vireh J1ox gre's,

chi cken |ysozygRyvrudMACHRNEIY 238 WERE 8! RolbRROSHIAEEMRRIAE afid, for
human MAR el enents as described in WO 2005/ 040377. According to one

enbodi mentl0 t lgarmg,( plpsieids lad epsmeide drtifieink chypmasomesr sueh faschué dopilintitedtto,
| east one expressi QRAECERL MBGHE A?@é)‘lnc?)fa%t%ﬁ;ﬁ'&ﬁﬁ}!ﬁf&ﬁ{om%%ﬂ&[ﬁ?cg,
tte g the fol'Tow ng

at least: a first expression cass conprisin

sequences i n thesyndickiowlipghuokedides [RShgnioaiyt entiesepdDNA @fRIGEQA ¢dDrdihgdy,
or a fragnent .or, a g5variant thereof; [ntronic. sequepce, DNA seque ]
encodi ng a1 edGHBTHARIE BHerTRr of rialBsts S PSRRERYT P et ed faantastc
and - a secongingkiraBgbleRut@zs Qldstid 0Nl SiubBict 21 Meldc@éi MarkNAher nucleic
sequences _in thg following order: 5V40 pronoter, antibiotic )
resi st ancé> geAtid( pr&cRicatity ®Boks cransieetsd spia dpasfgwprd) into cells and replicate

pol y- adenyl at 0@, &QEUHENGCor wRainORE hORRLH Yenddlc. AR iONGd 64 G B erted into a
| ysozynme 5' MAR c?enent as described in W%
vector by cutting the vector with restriction enzymes and ligating the pieces together.
The nucleic acid molecule can be RNA or DNA. Preferably the nucleic acid molecule is
DNA. Certain vectors are capable of autonomous replication in a host cell into which
20 they are introduced, for example, bacterial vectors having a bacterial origin of
replication and episomal mammalian vectors. Other vectors, such as non-episomal
mammalian vectors, are integrated into the genome of a host cell upon introduction into
the host cell, and thereby are replicated along with the host genome.
The expression cassette for use in protein expression system are designed to contain at
25  least one DNA sequence encoding a recombinant protein of interest operably linked to a
promoter sequence, and optionally control element(s) or regulatory sequence(s). Control
element or regulatory sequences are necessary or required for proper transcription and
regulation of gene expression. These sequences are preferably selected in the group
consisting of transcriptional initiation and termination sequences, enhancer, introm,
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,



02/ 074969 or a human MAR el ements as described in WO 2005/ 040377.
According to a preferred enbodi nent, the intronic sequence is the
sequence oWOSE®/HDI229 N 4 or a fragnent or a variant therEEHF20E0d62850e
pol y- adenyl ati on sequence is the sequence of SEQID N 5 or a fragnent
or a variant thereof Wien the reconbi nantsprotein of interest of the
invention is a multinmeric protein, the different chains of said
protein are either encoded in a single expression vector, or in 5

di fferent expr i ors. Inthe latter ¢ the different

expr ass on vecedr< ok KbehGhssadiacdtmat bh foo & Hiveam  derigan of pomotr

successively irgdigh tsBqueEB%(fo} &pehdizing @Rné rexplest. i AR"“cARARSt R€a nucleotide
process of transfectlng EBx(r) cell wth nDre t han gne expression

vectors. Wien Seavenesethpt agtisto peteatizte ther tsanserintion @f gpnen independsptbseff b identity
vector capabl g; g'{ e gettd rtl?esﬁdsﬁﬁntoﬁﬁie se@lthcé q‘bl@tl tottﬂgg%t 6&9%81&&1@:910 of the

vect or capabl expressing t vy chain o ant i
vect or preﬁera@an@nﬂhawwﬁmn@éﬁﬁnMEmmtyn@mﬂmwmnbh@hmmpMé¢snmmwmwlwanph

o110l e, SXPreSSal el gL chiy ARERLE o Sy esshosu e gplyehl » o

preferably comnafiomt stqasde rﬁaiyebé Rged apdt@amair ketvnstdmpafl ssip@ky endobidg a
i nventors have now f ound th thefjevej of anti body .expressjion in

EBx (1) col |'s FEOMVBHEPIOREYP TGRS BCIIZIAE EPIGBRST Aeer g ea prferred

encodi ng the BRBY¥medd tlfé”'ﬁh@m@@@qdeh@”‘is 1688 dNserREenale PRIARONEquence and the
conpared to the co- transfection of two expression vectors, each of

t hem encodpng S%h‘éﬂ@n@li%é@g @Whmalﬁu]i’rpt?é? @b riterest eTheningtionisr scquense of the

found t hat t?({rfﬂijfreff?ﬁbl?%eﬁf alei Ol QG Qhosist of £¥neAt llﬁl%k'@ggxsed

expreSS|on in e ex eSS|0n vect or
conpri si ng |nofﬁe&ﬁmtbﬁmﬂm@tbsﬂﬁtnmanbfhwhmcua&gkbalgme@dﬁﬂglrMEhand32

heavy chain of an second c sette enco

"aht chain ofeERsF M RS e R Eort ol d SERRPUSATD YT SEHl Bl

| ndeed the balraacgemenprsegehen of tHhenehigdit agn@rdf@adly satadsfioh péhes of
ant i body fron1EBx(r) cells is desirable given that the |ight and

heavy chailfis H128M4liHR &Y W Egerivgt of FormBaRmalipbay 2rse &gl éenieﬁ In a preferred

equi nol ar  pr op@psdiRest, tﬁ@”'ﬁroﬁ&féf &R Ig%h%ral qS dnh8s @&édtapﬁiyth& @roup
be obtained in functional formand to be secreted i'n good yield

Thus the proceansisipapf b@n@mlfmemwczmgabmm& (@4 V) propughert ﬂ\aamaa;arcoma virus

antibody to b

di sor de?/s EAWWQQB% e'dﬂgaﬁcplgggb? ?Ilnl nven gl%ﬂﬁgv@]cas 42%?22{)))1&@ ie%aét al.

pr oduci ng aI | (K78dblatfe amlllic}n,dﬁ{ms Janatmag@imey G{SW) pmnpter,sléerpew&;ilrrqilarvirus
roportio of L4 d hea chai ns. The nvention,therefo

o ottes P alE Y Mt R PRE: afialol | BBl oEs oS ghe MDOT

heavy and 30 bidgldere palydsa afifas oMb oddenomitub 2 bﬁﬁiﬁ)t@?%ﬂﬁﬂ@@ﬁ Wbma virus
ant i bodi es produced by hupman | ynphocytes in vivo or in vitr y
hybr i dors. | APEBISic EARIGHITH MG |1ABREPiSH 3ad gunctional porons 'of cah 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



altered anti bodi es such as hybrid antibodies in which the heavy and

|l ight chains are 30 honologous to a natural antibody but are

conbi ned i woeomsm212hat woul d not occur naturally. For excampF8(s/086285

bi specific anti body has antigen binding sites specific to nore than
one antigen. The constant region of the apjibody nay relate to one or
ot her of the antigen binding regions or may be froma further

anti body. Altered anti bodies, such as 5 chineric antibodi es have

vari abl e regions, fromope, anti body and constant regi ons from anot her.
Thus, chi neri @OHKRPS Bg]%ﬁcggf%ﬁgﬁﬂg@ng’fﬁ@m es/ speci es chi maeras or
class/class CHIBRANRS to F6heC RBEkend NhoRBEE naFBYe NRME@ endle PR ufited
further nodifications to inprove antigen binding ability or to alter

ef fect or funciEpetery. syRhoratotdryr ptofconfer dndusitalityi bydyartieular lsomrpeiingds dor
or CDR-grafte t.ho i I.ng: A i i i n
parts of the ﬁ’ic’g%&‘%"g’r%a|tﬁe1"cé'ggdi°§ﬁ‘s°gﬁdﬁ&§§§| te}lﬁ?\é?l?gd}@'ﬁg&&égse%?ﬁhy fummor
transferred toiruthMMINGns indacee\vigr dtucobalticeido(@andlnt eran/ ¢ 9889 deli 38 hé89-499).

framewor k or nst.ant regions of such anti badi es may, be al tered.

el udadt i t RO R PRGNS BRmRtrS predRier b e ol SELa ¥R At (1984
whi ch are roughlly3® @by nf néc@sshfCorYdddirad) NondRhiting Bgarfled Hoth@WYmoters
and |ight chains; these may .include inconplete fragnents or fragnents

i ncl udi ng par VgD PRE Yec usetul el opresent gaventipn Fcinden, avithewp Bmygatiqn dPol 111
invention is bghdidleqrordtnild ¢y 1,2RhE BOdYd kpbeiFoD HiIhSoABIRS A6l ds HI
sequence is nlgt one \c}hoirch gl?i stﬁsﬁi n {r%gtur e. F;ibeef er abl y?&?hee%?otg}n_s
of intered® i pramagraobbopramoters itBYdy proprotdrar Bkse NPRU peomateyn cofl dnadtional
anti body, or ang | the.. Oqcel.l of the. invention
are transfect g?im:/a\nh% ﬁf g? ChI gggﬁggéreongog%ﬁe@éql‘%%vglcntclg?na\?ﬁ%r%nélilaﬁors%ﬁqaemes are
expressi on vestleated derpnges s th2Opresene dstention timecdcaddnos with dfedpromioter that is
first expression cacfsette conprising the followi ng DNA sequences in
the fol |l ow nge@P@E?.' pronoter sequence, intronic sequence, DNA
sequence (prefree albriyssiaANACER @8 ECRYerRid afdyNEirthBecdhaisys &Madsh ofd cRftession
anti body or a fratgrrent t hereof, pol yadenyl ati on sequence; 25- a
second exp? es&HSFicc SUBHISE Bl ATt S inHglCln¥id SEIUSHIch PrefNaby et RN essapence,
the fol | ow ngcRHRE: 2 RERURBIE m3RAUEHGSly | HERN Ca SRR

eftlo glfgyac m )@ﬂ&?by PHE@Nh Ca %I ' t&g %]iu%f catpﬁbele of

sequence (prefera DNA sequence)” encodi ng the |

anti body or acffechigasnpressinay efofaid spddciehttemyikear inghe selfj ol eglectable markeg may
third expressi C e.c LSsihngdnt:he fol | ow ng DNA se nces_i.n .
the 30 foll ovmh(%gerofegié%léevfor gwrgp%]?%@rmot%grl}a%aoﬁ]tngbl %tvlegtorr & f‘@ ‘gﬁg 3 ﬁéﬁ%l,on m
pol yadenyl at i epprogtptendertion nogivnari@rltye matholle af thivheentiving kiekle leypossyoteis
5' MAR el epent as descri be%oi n WO 31 .02/.074969, or a human, MAR

el ement s d8LEFal e AISITTSAD S O R SHPTESTIRhRFEUSS |t P@ICRILE packjpves more
obj ect of therdphsiugiBle resMERhE ARo iPmBFOMhA@bIB Mo FRXL SchlecbductibRNSdce iRy,
with at | east one expression vector wherein said expression vector
conprises at heaaprepyion Hectgrs|of dhg wyewiogeare seblyaineqrperpted iptp dhe chygmosomal

cassette CONMPHN BOtHeE3:1e bip HoNgwNANS GHHRNERS I foldléh DNA, engincered 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



foll owi ng order: pronoter sequence, intronic sequence, DNA sequence

(preferably cDNA sequence) encoding the Iight chain of an antibody or
a fragnment woreeesi24 pol yadenyl ati on sequence; a secondPENPPMOESHISSS

cassette conprising the follow ng DNA sequences in the 10 follow ng
order: pronoter sequence, intronic sequengg, DNA sequence (preferably
cDNA sequence) encoding the heavy chain of the antibody or a fragnent
t hereof, pol yadenyl ati on sequence; athird expression cassette

comr=indt he Lol ou g R sedangas, o Che ol mune grger i,
tionally, atygl QIR ng@)n MR I
Pt 0 02 brasds 0mR nhum%R ew?ég(ra]tgr\sl@%;&éescr ?b%gﬁﬁn%y%% 8w

2005/ 040377. Ae¢dYwllfglxBiotwerhet 8hPes Ealstether (i) Aunt Rew. RbargBgglToxicol.,
cell of the i t t tgole

vector wher el nEanr oS, MGRISEN Siert 2olo26 A5y, AMRSEPRRS) M. Rev
fol | owi ng 6r ddiochem., f62rl§?tl -2ypamk Hygrnyass Bl tdichomiférs ireristdnice to hygromycin

151103419 CNASRRMENSE (| hBoad bt 08 15T s B SRLERP i,

sequence encodnﬁlgoﬁ&&si@ﬁﬁabyg@l%@ht@ Wed anthartfakibedyel&dtion. At@gdiBRto a preferred
t hereof, pol yamﬁ gl ation sequence; 25- a second_ expression cassette
BTG

conprising thé i Hy potabie;maaskessof, they wention SWPFRIEHY dpsistangry gene.

pronoter of SpRelHIN %@hu@lelﬁrﬁﬁlﬁ%@(ﬁueﬁée niAARED heROtheoh 1M£Haﬁlycm
sequence, cDNA sequénce encoding the light chain of the anti

fragment tRer ewsistanpoleyradeh TN |Pemo@m$u@n@@‘thel‘ preferrecy em?aodldleeb(ﬁ'leesﬁmcmhle

g?;Zret t g\/zgng?ﬂg?#o?%f ttlﬂeﬁlg&&l’c 88‘2@ ?%]S aﬁ%gb’&&% sent!: nAécIagdn;f%/F %no%\@r pl%ferred

sequence; embothpmentdhakdlgcxabai mhrkasctf tlmmevemlmon ksqrunbrymrz ysBtabtd\idRe.

el ement as dei(ftléli-ngg\qel)ir,nsu\é\lg se?e%tion systems require that EBx® cells of the invention are
previously genetically modified to display the appropriate genotype (i.e TK-, HGPRT-,

15 ART-, DHFR-~, GPT-, etc.). A number of selection systems can be used, including but
not limited to, the Herpes Simplex Virus thymidine kinase (HSV TK), (Wigler et al.
(1977) Cell 11:223), hypoxanthine-guanine phosphoribosyl transferase (HGPRT)
(Szybalska & Szybalski (1992) Proc. Natl. Acad. Sci. USA, 48:202), and adenine
phosphor-ribosyl transferase (Lowy et al. 1980 Cell 22: 817) genes, which can be

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



02/ 074969 or a human MAR el ements as described in WO 2005/ 040377.
According to another preferred enbodi nent, the EBx(r) cell of the

i nventi on We Mesnsizected with at | east one expressi on VECI/EP200#086285 N
sai d expression vector conprises at least in the follow ng order: 5-
a first expression cassette conprising thegsfollow ng DNA sequences in
the followng order: chineric EF 1 al pha/ HTLV pronoter of SEQID N 2
or a fragnent or a variant thereof, intronic sequence, cDNA sequence
encodi ng t he

hea ai n, of .an antl b nment  t her eof:
pol yadenyl at i 6‘ﬁ1 @%aﬁfg%gmtan&n SHRGA r@s@‘ﬁﬁ‘if %é?d(“éta&%r@BHF B} (sgcoding

the follow ng n%c%%@é’&%%ele@taﬁ)l@em&%@|cL11’PWb RehpAEES N (e raRREC of the drugs
EFl al pha/ HTLV pronmoter of SEQ | or a fragnent or a variant

t hereof, int r@mﬂnomwémpélm@wg@qtj@ﬁ@e respreouelrigA gheaminghmthess gkpression
the anti body Q st&nfaﬁég{;@g&neh&e&&%f arQ%h%ﬁgaeWﬂ'@f ﬁﬁﬁﬁ%ﬁ%e%@sﬂoﬁ& WO

third expression casse rrsin sequéences in
the foll owbng 86&06&07 WBB/@I’QSI&DN@D 891’11@60?(%{1 WeEs i9$/0&65ﬁf‘7€ Ilgadditlon glutamine

pol yadenyl ati g 5se uence ti,opal | east . one ¢ ken ) )
P R RR SRp oo uscloPy 1S 528 37 Someegon P (b mase i dention
el ements as d@&Cédnﬁlﬁ&ciaﬂy Wi BBRS 8 Ostip Flier\GaEli &th# Ofok @xaRelk,NEénza Biologics,
preferred enbodl ment, the EBx(r) cell of the invention is transfected

with at | east %Q"E&’B‘PE@SN& vect or wherein said expression vector
conpri ses 20atrhb @88tcelld v}hhfﬁ Joﬁlahxﬂﬂe%dfﬁ%@@i uenc@arld %ﬁkh%&gﬁ F's;t?lb%logmally

cassette conprising the foll ow ng DNA sequences In the f
order: RSWpr eme@en@prosm (iB mptsmmf l@telfesta@h@mblmaraelvar] @t be hiente‘irﬁ by

. b f
oSy o oS ARSI A PSRN ER, PO il e

second expr esgpiesence as sieeh@ ccfd'rrprkesl gtg]etfhe:nbnﬂ I(c)vusmgmﬁg\mqeslewueﬂﬁ*a&cmpmon
the foll ow ng order: F%{Vgprormt er

f
Lari i hor Of Mo MR TR OF topereditenB S A RetEy o fhe FBh el

chain of the aﬁtt(dyqs&ctwncﬁrtfﬁer@ﬂ@fudubmrn&qémcpw wademyhady &by its biological
sequence; hi rd_expr e55| on cassette conprising the 1)( | ow ng

DNA sequehs esa‘ftwﬂﬁfh@ Hof Y presgh.ofhe dreseg s the sadine rseqq%m%thﬁ protein of
resistance gepfored MAALEMth&ELRBssDBARERE Ban be detected 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



- optionally, at |east one chicken |lysozyne 5 MAR el enent as
described in WO 33 02/074969 or a human MAR el enents as described in
WO 2005/ 04v®7znes/iBae4| | ght and heavy chain genes may coOnBIT/ERMEB/056285
genom ¢ DNA or, preferably, cDNA, and are cloned using procedures
known in the art (Ml ecular Coning: A Labgratory Manual, Second
Edition, Maniatis et al, Cold Spring Harbor). 5 According to another
enbodi nent, the EBx(r) cell of the invention further conprises an

expressi on vector conpri si | east expressi on cassette. o

Conpr i a1 ng. nudhieh Ceam e esitafBe andmy B Birpleohse i o easT ginuskiarn i

an anti - apopt GhioC B QA fitrfRRY GBhteh/mieaetrtRtiRitRAMRIES: 26 WRBEEto }{rﬁtea
e

capabl e of effecting expression of said anti-apoptotic protein in :
cel | . The ant igcagsoliemt fhe trnsertianglsinfugnge tafregwatprie clgmenip s oip rugpwgling

manmal i an, 10 cﬁl\bir@a 1. ?ﬁ@éﬂh? . &P—bﬁ)@ﬂ agsjaﬁ t[% Mox{lgggégto%&ttﬁ IRulator elements.

According to a preterred enbodi nent, the anti otic otern is an

avi an Bc1235f adn this sssaphéhe oheorealinNRiBent iss@acet] batweerl 89 enh@aree snda Peamoter, and
13: 718-728; Lal]e et gl " 902’ %I ochem J. %8: 213-221) . Exabngle of ¢
expr essi on’ veSMSPCEHEEY ?ﬁg R RO BB P e RA BT TR o R R Shgvm to
least: - a fibstalgxpoepokan gadp atdnefccodpichstaidgdnbe de@inkowosidoDNects in
sequences in the 15foll ovx,i%gl order: E;M\/ SV or chineric EF

1 .
al pha/ HTLV pr Stietoehils exasna® i mapismqlian et dBakos gonk (@qaemal. Cell. Biol

encodi ng anti -8pop-9Y3@. Nrkdx PARLGInEnt pl@é%v]&}ﬂenmmgnawq&ﬁ%%s g rold

a second expression casSsette cog&ri sing the follow ng DNA sequences

in the follfowAigclonens Regoua er gic atrip frtpshoeraRegiais ot SRy ehate DNA
pol y- adenyl at i ACe: t ] [ i S .

Comr iy ¢ nEPofts M IR jrolsl ARIAE ke delbef e RAPREERE I, ARG Tl B
pronot er, neogadfmity (Hegi atldmemnge1@98pOChiyabpiny GabétdPevs&GUBAHZH; As such, they

- ti Iy, ick | 5."MAR el t. d i bed j
021674960 250F .t PR GRLmen YIS EPT DY 2005 GhgaTRy the
Accordi ng to andeirfassinee6isecautd redmdnie cOIRDS tieepeRsien iof tREG:HeD Wikifh the

or a fragnent or a variant thereof The instant jnvention further
provi des a°> mefABEns KA csaGais fgn £hhangg SEPsHE N fohedgplogrus seasr By o culture

interest in a‘ﬁh@ﬁ”‘%@@ﬁ(arn}j Pﬁ)lﬁl‘nlier 3995 Vst ed 1§19HH6'!1@BI2@7}).BE00%E @Bt fregions

x(r) cell according to the iInvention

30 a) preparing E y
transfection \Qvﬁ-IQRSa) ateeidisieawanesloments irgnitgd darghe initial rebfamatingstivaiipnisd 2
performed eit n)%[ls 2ty &%Qe%ﬁxglﬂtgeﬂé tr§ﬁ§§ﬂ§trfb§1' IﬂQhéiBfﬁ(ﬁ% l&cgli&%;(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:



34 b) culturing said transfected EBx@cell under suitable conditions
and in a cell culture nedium and c) harvesting the biol ogical
product of wioesr=s24f rom sai d transfected EBx(r) cell, rdmERebd 056285
culture nmedium or both said EBx(r) cell and said nedium 5The
expression vectors described herein can beggintroduced into EBxO cells
by a variety of nethods. In particular, standard transfection
procedures, well-known fromthe man skilled in the art may be carried

out, such as cal cium hat e pr eci gl tati.an, Dextr RI medi at ed
transfection, elecf raoﬁfﬂ E Hrﬁﬁﬁlonn‘iﬁ‘éﬁieg fCBE’Pflﬁﬂg(‘ quences in the

| i posome- nedi at ed del@&ﬁﬁ§6ﬁdb@rtl\ﬁvsﬂr&ﬁokf Qalfu@[s‘aeldi@m nb iNpof 84 @&gﬂ@ﬁ ora
technol ogy for 10 exanpl e) m croi njection. According to a

preferred embodi nefétiang rthrH‘éf Qlﬁtéfﬁll%)sefl@% rl?NéequeﬂCpr@Féfilég)l%/ recombinant
chicken or duck EBx(4J ] ectropration, nore
preferably by nucl E{O?é%tsfgnée i ?%9%%8%& m zeﬁldel ectropartaion

t echnol ogy3devel oped sbgommmss@mweﬂacprrmmmg dte fbﬁmmgd)TéAexqueesslimrﬂle
vector in adherent |ture i.n. a umfr C ulture nmed

According to a pref% gflf’?vé%g % ?rgﬁq pmﬁ“o @t EIBE%) res‘sTgceEé?(lf’) (preferably
cells, preferably vhkbgken r@rstaﬂue:genEﬁpéW)ad@@l&t&m&b@&é@nSf ected by

el ectropration, nore prekgﬁé nucl eof ection, with at |east one

expressi on vector [ AP e@ﬁ "(Pﬁlcp'l‘ﬂ“’él byppzyme YN ARs ¢laer @p deseribec ingVo

medi um Accor di ng b5o2uBbRes hivael IARHAERON IRMbed i WA SOy RM3IH)
EBxO cells, preferably chicken or duck EBxO cells are transtfected b

| i posome- Aldi dceerdingdn second P@hOdlni@lfn@jlecﬁﬁ?@)mﬂ& df itheeinv¢npion @t tiansfeoted with
20and the lik
R e T e

suspensi on cu ser um
herein the terns pradﬁreu expodssibntoasseti¢ 'Compdieugs tieofodlo poigyDEA sfjuarknd the

acids, linked thro ti.de jbonds et "protein of in S o
i ncl udes prot eins, Pg‘PB’?r&p A4t SymSHE gFT%Plba{g?ﬂvdﬁ%m@ﬁ%eémenc S 8ED D xe 2
pol ypeptides, oli g@:peeﬂhgrﬂi@ﬁ or poftidngl @@ redf nirdifc ddqkiénce, ﬁﬁA’%@&ﬁn@é Boli@g a

the invention, by the term "bi ol ggl cal product of interest” it is
meant either a rmnE‘?ﬁ%‘PP'éam;?F%?‘élo indgrestyobrgerylation sgausaitpad ti on of at

| east two nononeri ¢y REQLEeRSeRonl dl&s‘?:&@%&m%r‘?su%)ﬂ‘lﬁtfbltld%ﬁ o HNTLJURIEL Gn the
protein. Exanples of multimeric protein o erest are anti bodi es

that are conposed ®flowingpreadasr i V4t cprematsr,ofantibiotie e@ﬁlst@ncee genp (pecforpbly

and two |ight chai @?@}gﬂfﬁ%ﬁh%ﬁeﬁg)@ggggdeﬁgla%{S {lé?hggct that is not

naturally part 30 rc rererréd to as
"het er ol ogous pr ot evpiionalty, 'ahiets et olgcken lhsoalmg s DAARprI@tkne b desttileed in WO

35 gl ycosglati on.  NGPEOB8Er Fital MM Sy polereriee o Bt BRuTRER. =
anti body havi Agcqhing ke ondBxbddimedty e BBx@ LR of MY BvéHtich roRAnfeEBE 4vilY at
EBv13 gl ycosyl ation, or having duck EBx(r) chos%/]I ation, nore

pref erabal y EBS2s ogf GBS 0B PEPI wmgzmalé egmrytswy\{ea r @crmprp_ss% least:
gl ycosyl ati on, EB66,#yCOSVds@bh Qﬁ'sseée (ﬂﬁ% it Ogt {gﬂé' iﬂﬂo@ equences in the

transfected EBxO cells can be perforne ing to he ceﬁ ture
t echni ques wel | - knBHpwing arfier: REN kimbfes dequencenef SEQ IDASY 3tdie @a,grmmgsa

of understandi ng, P t A=\ cia

t he skil I%%l pract |%/|?t)a%'¥am}ﬁe %Lﬂ mtﬂoﬂ & ?ur’es %%Mdsegﬁn%relggéje%ﬁsref%rpymam

protein producti onproin (bfnﬁﬂetﬂ:dlep(blbaic&ﬁylgﬁcﬁes‘eé}henbymﬁs nanel y,

continuous cul ture, bat cg cul ture and fed-batch (%Lﬂ ture. a

cont i nuous - 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 least 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



10 culture, for exanple, fresh culture nedi um supplenent (i.e
feeding nediunm) is provided to the cells during the culturing period,
whi |l e ol d v@l 20e212@di um i s renoved daily and the produRdT/EFR008/056285
harvested, for exanple, daily or continuously. In continuous culture,
f eedi ng nedlunlcan be added daily and canyfpe added conti nuously,
i.e., as a drip or infusion. For continuous culturing, the cells can
remain in culture as long as is 15 desired, so Iong as the cells
remain alive d the environnental, con hons are

mai nt ai ned. | A bAtEh? FGPTEREOT & gfariant ‘?%“’P e e pol FIHabn  $59VRIES e
and this nedi ls&}deﬁcer@SE@ID Ne%Yﬁ@ragﬁl&Wcﬁ‘é%nadi%ere%lfpm emented, i.e.,
cells are not "ted" with new nediu during or before the end of t he
cul turing run.Whanethg secopibinapt prates off witanest b dedaveation lifea amdfinadrict pretein, the
culturing run, I

i ncreased 20 dgﬁgﬁgaﬁgﬁgﬁF%ﬁ%%#%%Hgﬁ?mﬁ%g@w%ggﬁgf%Q%gk%ﬂw%hﬁﬁ}béxm:oru1
daily (or éontdlfihn@mgkpr)esmrt vecfors di theelditerncask) thandiffeteat expmession evectotshuee co-
cells are nedi.um ("feedi ng nmedi.um' ring,.t. -
ol tur g per ettt 1B SRSty L 87 R TEN g b BB Lo wwwfengon
regi mens and meaRsthaSproessof hadiatioy EBxRotcliexahphee tidai dmé,expreegm vectors.

ot her day, every t etc nmopre than once per day | ess than
once per day, “Qrf&fggcgﬁgaSz‘l&mrcawfﬁ%ﬁfecf%‘wﬂba% EFPEsSIOn el eaRAbIB@! FaprOSSing

continuously e fnt 6REH SONEBRHIUSEY add B vEetichifbl s RAPEEsiteStht R8Iy chain of the
harvested at the end of the culturing/production run. e preSent

i nventi on1fr eﬁ@tﬂlmdwh@mq@@fexfabla-cpanamhnd;@lende@dy seleateble markorsdWign e gingle
the present @,\éﬁ@gsio%ectgﬁls ca atf%é & geucré% eGRhf ﬁ%ﬂl Qithe aﬁﬁggﬁ%ﬁ ik Aavy

pref erably gl ycoproteins e pr y ce , under ¢

for the | argechainsfthk hntﬁmdy,eth@vemhn@raferablgfcomamtaeele:as Oneﬁelwbﬂ\@manklem ure
vessel s and/o cul ture appa esthat ar ventional |

for animal or Hﬁ’m%{yaﬁhepgﬂ" u? é‘owﬁ@u?‘g ﬂ}fgnli‘ Eﬁvg’t&a “6{5 %ﬁ&@gssmn in
having skill EBx®h&lakd h]ghdrsvﬂttﬂ tfah:llsféﬁ[@ £5isg1e expréssidnasdstor 3cbdsiyl MO Bbavy

flasks are typjcally. used on a |laboratory scale. 36 For _culturing on
a larger d6al Eagendfiehdchaine of apgtibofyotombsey to heoamnsectigpfiwe exprossion

like), pr oced%&&sl ah W idn eﬁbﬁdu&?&né hﬁﬂﬁoﬁﬁl cﬁﬁn Puﬁctﬂeﬁhgﬂezﬁfé 1Q€%tors also

bi oreactor, a holiow fi ber bioreac l'er bottle culture,
stirred tank &uaﬁéls@ét\bhenésﬂmfé#mg@a?mgievm@dtheﬂm@t @Eeambpdy@pmylomm REy®

not be used ‘Mcélﬂ i ﬁ%h@xo&/h%;thg %;éétjggg)gar\lfe%{og'i%gﬁncé{ﬁ% 19't€é’ B354 ?r{g order a first

systens. The sSysteny Can ont’ I huous,
f ed-batch rmdeassétte eud:ni:lmg'mnhead}echam dfumeandippdyr atdube seoogd/séseeﬁermyodmg the

Cont i1 ugaf 1 HPRERen AR et AR e HaxitE orisaniot BREEL g ptanced

net hods of t hb@r@ﬁéﬁr&fltmhgﬁt hd GedlySchaml ofen Matibddy e BBX®RcBIiS brable

of cell culture nmedia. j.e. basal culture nmedia, as conventionally
known in the g0chfhat theolighd padgheayy ‘ihﬁ@sr?& Hnkes tagethergpthe amibedy srolgeyls in
with |arge VOEWélanIeriJ%h ofs. n‘Pﬂan '\}’écﬁr’ Lm@ykﬁ £rﬁlbf§§ﬂwi}b Wfah%ﬁ in
can be supplenmented wth nutri ent Typi ca ,

cul turing nedfugstionghfao odl thdd se@mﬂedum gook pieldy Thussh@ptoecsmnaiacs Mﬁcwnt
under st oog. by r t nown

autrient g% I ufp&arﬂ?tlgg aF tfb&chgﬁ]a? alnhgoclar %E ?amed §or L oyse 1 t‘r’}% R uing’ﬂlerapy of
cells, are grpamolagldal\&iuoﬁi&rqgeneral |y 15 prOV| des at Ieast one or nore

conmponents fr t foll owi ng: an energ usual ]y in the form

of & car bohydlAt & ety RiFGRigRugion g ceaeden P ﬂLkl%ﬁ%fémﬂé‘?%es that

general | y t hegdnamil Yeoddsise eé}ﬁﬂﬂ&@ar%bﬁﬁﬂot@' SSLig SAn@ IR8vy ¥hdiRTI TR invention

and/ or ot her organic conpounds tépl cally required at |'ow

concent r at i onderefarpingiudey ymaneantigedis wharelg theearging a¢ifl sesuencss abihg heamycnd

trace el egent GORP

el enments t ﬁ%hrtghglg? %“?@%’ﬁ?’j‘g@ﬁ‘é ul rg@g@'g C(@Encragl owmél%)&rq(l:cgﬁq? L{ngg fuman
lymphocytes in vivo or in vitro by hybrldomas Also included in the invention are

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



37 Sigma), optipro nmedium (Invitrogen, Carlsbad, CA), or Excell nedia
(SAFC, Lenexa, KS). To the foregoing exenplary nedia can be added the
above- descwioges/seipl enment ary conponents or i ngredi ent SECH/ERDASMS6GS
optional components, in appropriate concentrations or anounts, as
necessary or desired, and as would be knowyw 5 and practiced by those
having in the art using routine skill. In addition, cell culture
conditions suitable for the nethods of the present invention are

t hose that are typical enpl qyed. a known f atch, bat

Cont 1 nuous culPUPIEGTLR & RResT 4R bDaRiLRt COHOBES 3 VBT RGULLiRS focur
6.5 to about ‘fafral B&xMAHIOX BEBE:fiDLtibo8y Bas anﬁ@éﬂ‘@iﬁ&n%@ﬁé’stsp{@mﬁ@% Bibre
air saturati on and carbon di oxide (COQ2), agitation and

10addi ti on t o thaarseratigine Thopenstapbregiosof theeantibodogiry: slatp foerecar cﬁher of the
interest is ug iSRS 0

any standard tHa%elrllll r}]ue I%%bh?gggr&;ggg@gf?@t%}eg%l%df &]Fegécut é@%ﬁ%?éégliléﬂ as
i on- exchange @hxrmataogbcahm)bavgwnablel mglans foom ose zmllmdpamammnnt reglons from

h h
T 09L AP noth&0 TGS e O RO TS bE SpeiSRulBth AErHFES af plassictass

Those ski || ed chimdeiae. Suidh dhiviertd s@ibodadlinay ldeviose cafrhdrdifinyher modifications to
chr omat ogr aphi.c neans. of heter logouséﬁrot in purification,

especi al 'y f ofMPIRYS &ntiga Puiingsabilfy ghiogHcne Cﬁm.ﬁa@cﬂaamgn@ﬂo%qf fprppof altered
het er ol ogous RR9ERY s iaShisAMMEd §OCDRXBAIME antfdH Qﬁ’&iﬁdﬁg al &4 Ellteosmﬁiody,
monocl onal anti bodies is sinplified and safety 1s enhanced due to
absence oflOadavbereshpartsiof ﬁ@ﬁlyn?rvmﬁbimqeglpn@madd@onmo the&TRd are trensferwé to the
absence of Zﬂuﬁﬁéﬁ%fe%& dﬁﬁdlh&%ﬁ Qﬁﬁ}%sac{d?l@ f%g'f alrfeWofld ortéaﬁstﬁﬁésg%ﬂs of such
since use of synthetic nedia, as contenpla erein, ance

reproduci bi | i BMlbOE)Camph}eiJeCﬁltepidOﬂmlmEdOfﬁl fhet dafiméttont dfatltareh abgbody are Fab
advant ageousl b netho i nventi.on

ot hout 1t SPEBRE B s saEn T SRR o Lo PiPET Py of ety end ligh
(e.g. EGF, HEBhalns; ke alaphaciudeEédntiae fhreats @ daghelts edladindp¥elof the Fc
| GF-1, 1G-2, 25 NGF) graowt h factor receptors, including fragnent of
the proteilf tFREBofIhES, hwhlﬁdhe PYORF (of ribe dwantanels inplufsrl@ny elisich antibody in

hormones (e. gayhhiiTRNarhe%tin saﬁfeﬂwwnom\émfch%%lh nBQgdTone) ; insulin
(e g, insulin A chain and insulin B chain), pro-insulin,

eryt hropoi et i Rref@nldy, theobistan wifi inerest iihg mesediensl (a@fIQOdYGPwFl‘abl@NP d®Fan
M CSF i nter I
gr ovvt% factor @@E@?AI (gﬁ%&d\% sEllrtﬁHég&Je lbOHY %@h%?%i (rﬂgﬁllg%%' l&lg?re

| FN- al pha, betransdevtbdgeitinag)least mrwmvcpmmm\sac&rm«etemsa(drésﬂﬁ)esannivedmmomprises
receptors @TNF 1 ang R—.%gl) t hronbopoi etin (TPO), thronbin, brain
natriuretf pggf’?sﬁgl M?‘” $f¥%'ng factors (e.g. FactorVill, Factor

I X, 38 von WI I ebramist &qedscibn anskeftd Comprisy tt@nfouo@in@tmNngseha@ic@srm the
ti ssue plasm nogen_activator (TPA), urokinase, follicle stinulating

hor none (FSH), | ut®il ﬁWﬂgng?r%f rRSABOIEL HCURISP- RIS Se@usngs.o B A s sqaaence
g., CD2, CD3, CM, 3\ N 1R. # h

O s eogs, B %,713 %qus%@é)lé’nco@g%ot% | %2?5/8@: $Pb9 an%%@sady or a
T-cell and B-cell ﬁmﬂqugf@pbdad@ylaboneemqﬁhogem c pr ot ei ns (BNPs,
e.g. BWP-31, BMP-2,

derived n%ur ot roph| %’y{éoﬁ? e?ﬁr M?S%ﬁghérrgﬁyg%n{hgg&%ﬁ%g %rl\g% rsl%ﬁl?l%es in the
rheumat oi d f act or, foRéMiHES, ordﬁrblp’ri)motef edcgidne, rmesndg fmq&nbé]hiDNAOEQQuence

protein (e.qg. I\/IP- . - 2 iral proteins o nti gens,
membr ane pr ot ei ns, éﬁ%ﬂa@H %M{ ??ﬂﬁ?né?%gncoa‘t‘i‘ﬁyﬁi?ﬁglgh ggﬂ}la‘tfé&‘? antibody or a
proteins, 10 anti beglings teRORRRAgHy AR YeqERE! NS, (e.g. HA MG

the B7 fami| y), hom n}g{rece ptors, transport protei ns, %ﬁLOXI de
di snutase (SOD), G prbrdprrresipl ‘@éﬁeﬂ%@@'ﬁpmmg)ﬂ@t ’@lllﬁ@m@ gequences in the

neur omodubt or Y prahish i ofeEn A iofot SEARRRSRIRLALE o GBSy

peptides, (e.g. A-beta own int ear
sequence,

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



20 according to the invention include, without Iimtation, proteins
fromenterovirus, such as rhinovirus, aphtovirus, or poliomyelitis

Vi rus, herpex08/Hagd such as herpes sinplex virus, pseuRCIBEREIESHS8S US
or bovine herpes virus, orthonmyxovirus such as influenza virus, a

par anyxovirus, such as newcastle disease yjrus, respiratory syncitio
virus, nmunps virus or a neasles virus, retrovirus, such as human

i munodeficiency virus or a 25 parvovirus or a papovavirus,

rotavints or a cor i rus, such ransm ssabl .

Gastroenterit i svir Q0041968 o pRyigh Mt <Eiiens AS0Rrhedn MR 20MIRTT i s
virus or yell ¢wvicoverit Vi alsd, ard obREIEYE e insTAE inititib RE | Jravidé AHSERX® cell
eastern-, western-, or venezuel ean equi ne encephal onyelitis virus, a
hepatitis caudieRgesied wih atdershongsexREssHOR Vckor AVheFCih idh BX NIGS§I0R VOGN GOMPpAIsCS
pestivirus, sycfl,@s Me%IGMAEERevi rus or a rhabdovirus, such as

rabi es virus. 30According to another enbodi nent, the protein of
interest i§ a bact erifalst prpwession. capsetiasompesing thef llpwthgePDidd begpentces tith ¢he
bi ol ogi cal product qu iilpt erest irs0 a raneti(ta)%dy.. t],'(glne ter n%r;'cgntﬂlggdg" as
used herein refers 16 pot y&fOna  and ndnoctonal "ant i HOdres an gluence
fragments thereof, (@efdrablymuDNIAO géquetich Ghaglirg thev Hilendiaid benecdntbbdy or a

term"anti body" refers to a ho neous nol ecul ar entity, or a
m xture such as a H@W%‘FM@%@%‘B’ PBROSEMTEFe up of a plurality of

di fferent nolecul at a%@éoinﬂieﬁ?ress?d?ﬁca%e&@@bﬁi?ﬁﬁﬁg)mé%ﬁ&ﬁn% DNA sequences in the
natural l y-occurri ng{lf ornms of antibodies (for exanple, I'gD, I %\I | gA,
|gM | gE) 18nd 5 r &dlembignhapideranprPBolT eseqaensh dBtrefii gicauesai MPNA  sequence

ant i bodi es, chiner pﬁeﬂeﬁgwggﬁg szegﬁen%gbt E@B&Eﬁ%hé‘?l a \l:l{aiiﬁ ﬁgﬁ%i gﬂtﬁ)ody or a

anti bodi es. The term ™an SO refers”to fragnments

derivatives of all fregmert¢heranf gpbiadenylaiod seqgndeur t her conpri ses any

nodi fied or derivati stgd variants th treof t.hat treégf ns t@gI abilit 1;0tl
specifical ly bind aft ‘Gpt COPES ORI BEG, FaF RS SoniE Bihrigicss m the
protein or cheni cafolbWingd Yrdeenjigap@shoted, amibidie anistadnodpend polyadenylation
nonocl onal _anti body i s capabl e of selectively binding to a target

anti gen of?epi t opeS*YBFRFhodi es may incl ude, but are not limted to

pol ycl onal anti bodi gstionhM) A€ |c@f@he BMEKDPAGRFME BMIAR, cIEHEIR AL 3&LriBYd in WO
chimeric antibodies, canelized antibodies, single chain antibodies
(scFvs), Fab fragnBHPE96Rcaphymar Madhelgments g dagerilicd dn W GRS/ 0377
(sdFv) fragnme ti-Ldiotypi Nt | Nt I.8S, i - bod] :
Synt heti ¢ 15 ASCTEAR, o5 2Rl BofrisBCbddihe e BIEE coll e B BEbERY i
above. The t etransfaddi voithdat'lcaat s axpfestion vt wdicwim @idtpirassibhatctor comprises
i ncl udes regjon. equi ent tq the Fe region of an inmmunogl obulin.

Pr eferredEl {ol%ft C%Hex}lcﬁ}ﬁ?vﬁpgt(ﬁgerswpe of the present invention

i nclude those conpr kSirgQedph@siafi cAGBE kR heed oW inghBNROtdgcBg in the
antibodi es: anti-HER2 anti bodi es_including 20 antibodies conprising,
the heavy and | i ghfollRWHIgnOrdsr i%Vel’fP‘@aﬁebﬁg SER HuMEb! 2pg- eenesat pep ofariant

al ., Proc. Natl. Agador, Siﬁironi%@@queﬁ&é, C%%REE@%%??\%_ 422din &%E%Rﬂt:l%ﬁ of an

No. 5, 725,856) or Trastuzumab such as H NTm - anti -
anti bodi es such asantibgeen eiregmdnt teof, polyBnyletion pequenc@at ent  No.

ant i body 28 i n Us Phrserd R hep L eRRbAR L B A ing DN A fesilles in e

anti-1L-8 (St Johnfodlbwalg, ordGh&€3V #0Bote®32 SEQOHBIN® hnd al figatenabr anatiant

Publication No. V\DthgrSe/mZ, 3i§t?gr?ié sgc?l}einc_:e\,/Ech\Hg nsEeépPeggé eegcoid?ncgl H‘gl lri]gq'lt chain of the
antibody or a fragment thereof, polyadenylation sequence;

- a third expression cassette comprising the following DNA sequences in the

30 following order: SV40 promoter, ncomycin resistance gene, polyadenylation

sequence;

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



humani zed and/or affinity matured anti-VEG- anti bodi es such as the
humani zed anti- VEGF anti body huA4.6.1 AVASTINTm (Kimet al., Gowth
Fact ors, 7wo0bRe8/841241992), |nternational Publication NopCWEPRBGB64346,
and WO 98/45331); anti-PSCA anti bodies 30 (WO01/40309); anti-CD40

anti bodi es, including 52C6 and humani zed yariants ther eof

(W000/ 75348); anti-CD!I la (US Patent No. 5,622,700, WO 98/23761);

anti - EGFR (chinerized or humani zed 225 anti body as in WO 96/40210);
anti-CD3 anti bodie 40 as 3 (US Patent No. 4,515,893);
anti-CD25 or anti -5%@9%9%8&'?@@ clemognps gosgr %I‘WM@@WS/Q 77.
(ZENAPAX) ( SeerdddiaRat @ tandiBer BredSibd? B2bodiABhd +RDERARS | A0 LSS HEkndsh is
the cM 7412 antibody (Choy et al. Arthritis Rheqm 39(1): 52-56 _
(1996)); anti GEasfoaiet Wit af least enrcexpeassiQANFATRIERI Riid etressionetctat comprises
Nat ure 332: 3233 : i -carci noenbryoni c anti gen (CEA)

ant i bodi es sucﬁreas:sﬁrh%ﬁ?‘?ﬁg}%?%%%@%y et al., Cancer Res. 55 (23Suppl):
5935s- 59458 (1995) - aafiisi eXfpélbivhanticiiodomprisng heaflldwinkADNRAMNGRENES in the

anti-GplIb/I11a antibodi es such.as.abci xi c/7/E3 Fa ;

anti ROV ant| bodt BT SRNERauE L SURRATERY SHRFOIE) SHE oot e o @

such as PROTOVI R aafrhetepat vabiast @akbhadidl sitdhcadscONe s_@cgfehce"ﬁﬁgding the
i bo as

anti body 10 OSTAVIR, anti-human renal cell carcinoma ant )dy such
ch- ®50; anti - humaRary chain gh#n HBidgdy appiasuent theicef, pplyadsnylabipn fesuense:;

tunmor anti body(A33); H- 3 - di :
agai nst GD3 gangli og isg(g)?lﬂg?#@%ﬁﬁ@g&?@ﬂ@%%ﬁ%@?@?r%%ts?@ﬁ?czeg)l? the
and anti - R@man | eukdloying ardei: gdvim¢nid A 1alpha/ BOHVesroswuth ofsSIEyEDt NDID or a

and the anti-HLA i Y, 1). .15 The sent _invent.io
P ovi des . met hod Taokd? AR ol setpl T St eatrediing the
culturing a transf BgiitebaitBR the anGleddy oot fiap@eptiesest) palyndemtlatn. sequthtayr
or ef or abl y ser um and BFbEGI R CEsag aDTHGE B TEr Y BN Bodgiceagh the
be purified and fofoglvaieetrder SIEMPHERER, Wedrlycht AEMkM e RIERS OB Rsnylation
Expressi on_of both chains of Mabs 1 n substantially equinolar 20
proporti ohd enabl e¥IBFHIENUM yi el ds of functional antibody to be

obt ai ned. The Trans ; i tl .
speci fical l'y chi cke%ﬁ%%%?&r’ )E %&%kﬁﬁgh&%ﬁgh‘ﬁzﬁﬁp‘)s{‘,@‘p‘aérléem%tlg‘gq?sg%e% in WO

produce at | east 1029962t # terparoMARwetemenf$ asodeséribed in BAR 2005/040377.

According to another preferred embodiment, the EBx® cell of the invention is
transfected with at least one expression vector wherein said expression vector comprises

20  at least in the following order:

- a first expression cassette comprising the following DNA sequences in the
following order: RSV promoter of SEQ ID N° 3 or a fragment or a variant
thereof, mtronic sequence, cDNA sequence encoding the heavy chain of an
antibody or a fragment thereof, polyadenylation sequence;

25 - a second expression cassette comprising the following DNA sequences in the
following order: RSV promoter of SEQ ID N° 3 or a fragment or a variant
thereof, intronic sequence, cDNA sequence encoding the light chain of the
antibody or a fragment thereof, polyadenylation sequence;

- a third expression cassette comprising the following DNA sequences in the

30 following order: SV4Q promoter, ncomycin resistance gene, polyadenylation
sequence;

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



culture, preferably at |east 15 pg/cell/day of inmunoglobulin in

batch culture, nore preferably at |east 25 pg/cell/day of

i mmunogl obwio 208/x22at ch cul ture, even nore 25 prefer abl }CHEPHERAS62835
pg/ cel | /day of i nmunoglobulin in batch culture. The two chai ns
assenble within the cell and are then secggted into the culture

medi um as functional antibody. Antibody glycosylated by EBx(r) cells
mai ntai n anti gen binding capability and effector functionality.

I nterestingly, the j ors_ have enonstrated th t i body,
e anti body 1 r agmaRBH B0 % R euPHE M PR At frieainar g b8l on
equi val ent 30 The I3hFend RAVPBhAA gBiks] SHit@RUWchSmiPORAUGE PremtalieDNA,
met hod of the invention have increased Fe-nediated cellular toxicCity.
For exanpl e, apd ipfsodgness usingairoesdtey gaowprp dicwd (MeleawlpnRlomByg; ) Laboratory
cells, prefer chi : - ed ADCC 41
activity corrpg‘?glé%alf gécﬁﬁgﬁggﬁéﬁggﬁ%%%?b#gd célgr}l&;r\&ﬁ /bri dorna and CHO
cells. Thi§ i #cauidingvtedndsherpmbeidiiony thdEBx® el oflihe snvehtidomfugtherstonwirtsés an
t he avi an EBx%rl_} srg?l cosyl ation .EatE%rgnt, nor e greferaﬁl y wWith chi (iken i
EBK) gl ycosyl ati'oh Pafter reBPHie k" EBX(1) “gr e8P EFI o O PRI FUC'F'R 2@
particul ar, tbeaueficnpltedttdDA fqudtdy,(ehtodisy Aifandifapop@tit Predih bpdrablp linked
allow to express a |arge proportjon _of antibodies or fragment

t hereof, carr A hEORULTTRGIFORE FapAke Of sifsching sErpsiongd saidanb@ppRiots prgtein in

bi ant ennar y- t yRecdinathe GAARBbSB6E: bRINGN G 3EiBScdMd et &6 BohpiRisNfantriiian,
are highly gal actosyl ated and non-fucosyl ated and which confer strong
ADCC act i ¥Pt y avian,samphbuei el fishnipeld famibepuoteiisn Aatording itdh 8 dyefprogsudraliodiment,

duced in E : : : ' - ti [
10 represent S PHagp e poRLP A ALk Pl e EP R R LSS 306D B0
preferably at Geass& A520181718-788;amlichndi. €90 rBincigher]. 3dhex18£2ai g Exhimple of

EBx ool | 11 no o BrararaRry SRR BRI Ve SR sps el ot o

reconbi nant pol ypeptifils: &xprakion agisetd zedp@snd1 8 BUoRPR DNANR8tnte Hahe
nore pref Er ably apgl oximately 35% and even nore ;l:)r eferably
appr oxi mately 45% Btlowing ger: LhYBsEP Y 1w ehingric k¢ inbritd <4 sEavantsrgreguence,

structures. Mre ppe6hisCifuerdoBe chiMeRbhRAcP R RS afi’ti—%?&ﬁ?mi RENB protein,
nonocl onal anti body produced by transfected EBx cell [|1ne, pref ergbly

duck EB66 cell | i neolyadeeylation ssawescéinnd body is characterized as having
approxi mately 45% o - i .
5 SIBLE e@re%&% ags%ﬁe? g{))rg‘éﬁs?nsg’\%l% fg'llf&ﬂrég DNA sequences .in_the

ol i gosacchari des structure ar ac ized"as ‘havi ng
appr oxi mat el y 35% fotlowbigeorddr: 8UAI hromasst atrechy2ifle Mesistankedene, poly-adenylation
ol i gosacc?@lri des structures GO Gl and &. The invention also rel ates
to an antfbody or %P4 body popul ation, produced in EBx(1) cell,

preferably in duck- dfbfalbed tlhird@f}ﬂcd@ﬁiﬁicﬁ@eﬂ@cdﬁiﬁfsﬁ%&ﬁ@fdﬁ%gmh\éﬁidénces
conpared to the same antibody produced in hydridona or wld-type
cell line, prefera® jhreckdRmitg@rdstoSHdapronjotera MeoBydy TesstaReEf &engp|pply-

sel ect ed anong Ig@degﬂgﬁmﬁu&@e.preferabl y anmong 1gd, 1g&, 1g& and
| g04. More preferably the antibody is an 1gGl or an |gG3.
- 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;



EBx(r) cells protein production platformis therefore useful to

i ncrease Fc-nedi ated cellular cytotoxicity agai nst undesirable cells
nmedi at ed bwoaos/mimmogl obulin or a fragnent thereof or BYI/EFRg08/056285

bi ol ogi cal nol ecule carrying a Fc region of an 30 inmunogl obulin
region, or an equivalent to the Fe regionygf an i munoglobulin. The

i nvention provides an anti body (or i nmmunogl obulin) popul ation

produced in EBxO cells and having EBx(r) glycosylation profile

wherein said anti body popul ation, or _42 fragment thereof, conprijses

a large proporti on%bFUIgﬁ'ﬂglﬁé’&i tpasiipied EBT® Pf‘élg‘lﬁ@ﬁ sytabls condifignsyandoimopell
N-1inked fucosyl at gglinRl @gRaceari de structure of a biantennary-type
that conprises long chains with termnal deNac that are

gal act osyl at ed and chhdregstjeg predidegicad prasfucteftintordi fom whid trsnsfecteb EBx® cell,
region carry a commieltel ik Gdanal o votn LHERBUEALA PLY@RRAGENar | de
structure of a biantennary-type at conprises 1ong chal s Wit h

term nal GbeNdhe ehatssameveg@tsatcsaibyl Atreth cabaie dntaribduoidiodSB 4 pellsatyi aovariety

is characterized havi ng. appr oxi,mat el y.45% of non-fuc | at ed

N1 niked o | o8t Redied aBri R TR Gdreiipriortite: VELEimp fomcte men
activity to sgakille®d ihaagi @5y bdBste®@bul Beheasaalcibe hephat Bedcipiftid) DEAE-
say, nore than 60% preferably nore than 75% 10 nore than 85% and
even nore thakeyBan grediaied tensfsetione glestoraratione nagleqiprioy (HOpMKat Caph, GE),
produced in EBXoG@lelfedBed @hnGQbA1 (Dsitd Hpl b e N1HD)

N-1inked oli gog%ccﬁar?d_ee_st_rﬁ.ct uE)e (g?l éa %F%ﬁtt%g@r)l%érl - tké;%grﬁrtl%;ttéclmgmogy for
| i nked t olfe rewagnple).ormicwimestipn.opwoetdiagtosf preficartd embariimenteigithiuigiep ax EBx®
N- acet yl - neur amm_ni i,d AC) i i h re_that .80%, pr.eferabl

or e than 905 i aEREHE hERYC Pl RERE SZ0E B EreR R S BhRROH, more
residues are hefidablyvhy ehclesfectionoutichtio adbeptitized ehaativpaedisctetimolvgyaieveloped

The remai ni ng,snal | _Qr t of sialic acid residues .is conposed of
N-gl ycol yl neuP&Wﬁ&f}%(@%@d% NS OBY HRICRIQT VOFRE i @flbfrent culture n 2
Fc-medi at ed cedrltlfede @ULAIEK Bédivm] ﬂédo%ﬂﬁé_t@ﬂﬁa&-é?&%ﬁjgﬂmﬁﬂﬂﬁﬁ} in the step a)
cel lul ar c%totoxL0|ty and cel | ul ar cyt ot oxi ci medi ated by a solubFe

Fe- f usi onlpr oFBKR ctfs.aupfeebly dicksn vurupk EBxPetsillonre ransfested byi alvatinaration,
mechani sm | eaﬂio?@glfel@esr%ﬂlf'bhyrﬁfCQOI%fctic')‘rﬁ%i’tlfgpbéhe;tatfngg%x?%§§§ Ig@c;tlopﬂl 3R RN

i mmune effector cel uman 1 nmune effector c
popul ati on of cilbukoioy e scrieficedicslhl aytuFe metept chgouling Hei anaherf peferred

t hrough whi ch e i.nd t.0 the Fcs i of ~anti bpdj es or of

Fc-fusion prof [Eép%(}é{mgllﬁd mp]éehre fstée n )é%gg?)eﬁﬂ’f Brﬁ(f:etrﬁﬁ’g’ﬁgﬁlc e %\ucgo%l%ﬁ%tcfﬂ&are
may include, buisféciednipt libbsvnteadedisted panifidtieonabising @oslpoudd RGN DIPIECIcRRAGIN®
cells (PBMC) an /oi}. nat.yral killer (NK) cells. The antibody-targeted
cel I's are?Tel PA BBkd YH At frastomecrpiarsitd rtopa sdeientPrin sisapsion culture in a

used herein, ihemiekerkil paheasedue- medi ated cellular cytotoxicity is
defined as either an increase in the nunber of "antibody-targeted

cel I s" that afé u$e)d5h§:§pir!1 Fheéer@s\}‘gwtqim Bﬁgntq@st’ére@rw@m redyiaered !agﬁnoom;id;‘f linked
anti body, or ﬁllfmsd,:gﬁi)béh?']@lg nooBHﬁt Phd terh]! « ?eiﬁrgﬂ"a{'ﬁ%éés't“ riﬁ?ﬁ%}s ”&o&:ﬁ%, protein

target 30 ce e nmechanismo e-nmedl at ed cel
cytotoxicity tefrends] prbteue analnguesy palypemides.i oligdpaptidee, pemientandt thenlike.

of anti bogy, qr _of. Fe-fusion .protei in the nmedi um surroundi ng, t he
t ar get ce?‘?/s, Rf%oﬁ?fpg Z%j ﬂi‘eomgglﬁg)élv yttﬁ%tqr?sibé&%w Iﬁrﬁaﬂfﬁ oﬁdﬁﬁ@f‘t g? 15 geant
"anti body-t ar gieeed @loh&tic “bidtéin OF ideredt’ BB a ddYnpbhi€oBE BARhS Mvefmonomeric
Pc-nmedi ated cel lul ar, . cytotoxicity. The increase in Pc-nediated, )
cel lul ar cyt oPigiginsiof jntfrest F%F%thkvé g ultimeric @rqtein fixapples obpiultimsyic protein of

medi ated by theSeER ambbiedhat A€ Bhipbstdl A REAIHRITY prBfREWFGHeRY: %quo
other type of host cells such as for exanEIe hybri domas, using th
same st andar dhqgm@gpttwq)hght 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®



5 purification, formulation and storage nethods, which are known to
those skilled in the art. By antibody having increased antibody
dependent v 008/6e12dyt ot oxi city (ADCC) is neant an ant i bCUBR20e805623at
termis defined herein, having i ncreased ADCC as determ ned by any
sui tabl e nethod known to those of ordinargysskill in the art. One
accepted in vitro ADCC assay is as follows: 101) the assay uses
target cells that are known to express the target antigen recogni zed

by the anti gen bi n on o he_ant i b d assa es huma
oa i pheral b oGSy ol APesioel BRI puidescis FRPHY GBULG Ehigken
randoni y chos @Bx@gtyttsx,1adleﬂ%oreq&eet5bngeu4 @e@m:s @ycbbﬁati%ﬁts ayhtnsng duck
carried out according to follow ng protocol: i) PBMCs are

i sol at ed usi ngBx®alapeylatiens moye @Eeﬁftrﬂ?aﬂlr@@t%oﬁyfmsb‘é%r@%% gh’r‘i@sylatlon
suspended at Il culture medium ii) the
target cells 29336 rom%%tiﬁs?%%%gr”a?wag%ﬁe cul ture nethods, harvested
fromthe ef porTéntCruhtlrlrgr @&&ahd phedestadi EBX@ ogllabdn be yeltfnrghéracwn@mg 9@%3 cell
washed in F{PMCu tec ltuuree dlun be ed Wfal th 1 nﬁoé)ff ¢
51 Cr, washed tWi c% HUER| cﬁlf’t”ur skillgd 06 Al F 98 ?rﬁ’u@gﬁs °
culture medi umnadrstmtﬁﬁg yeewihdw lmﬁtaﬂtﬂtﬁqei\ahli;bﬁﬁpprbmat):d bQthkctmeall prh@ftﬁ)ner
of the final tar ceII s@fp‘gnSJ on abgve are tr@Usferred

Vel 1 of & 96- Hl PkicBRgEY BU CHRAPE Tus, jor et fign foan tnclude el general
serial | y-di | utgfds.fHaa0,400Rimentultr, Balft ciMefréhnd RedCtdh chH'hIteUl'nea E‘&ﬁiin\:wﬁs
and 50 nicroliters of the resulting anti body sol utions are added

t he t ar getlOcefcplsurg,n farhexagplaelirgshnfiust m@ﬂlﬂplSapblem?@sflrengfeﬁdﬁlg medlum) is
triplicate va V,

oo e, 2ROy GRS O IR il s oo
controls, 3 addily rghthe meddcs is hartdsedpfcateeamplnt aaltyr orgeanhgudualye Ire dontinuous

target cells, cei 50 m.croliters, .of a Qus sol yti.on

o on- oni o SUREF ST REHFHRr S G0 o8 e g AT E" o 2

?gt I) body sol Uth Rr ggmcm Foy c@b}h}i&)s cu‘llth%ng QI:ie tdne cSrD@d’iﬁzﬁtﬂﬁDblﬁt#ﬁﬂitselgﬁ as(;j is
R) contr addi ti ona srntepategontarnrn t he | abel e

t ar get cellg ?Séréér éowsrt}rt:r Feneain alge anpitie @wirpnmental and eyliisingganditigns

instead of t hgrcangihimely tﬁ%téhlcgnuré n.enmrelmmtw&aturedvlhlaedttnﬁ afP ek dium

mcrotiter plate is then centrifuged g m nut e and

i ncubat ed f or is1n¢idgr rgrpoved; replaced, BY wpnlﬁ@pmt: r e oﬁeltsh@e PRACfed” with new

suspension (p | . 4

effector: tar gieetg3 &gléldﬁlq'?%ﬁ%?% ﬂ%ge?@%ftﬂ% C%%mnp%,\ﬁ% ergh%éeeS&Q og{(‘ﬂ IsaﬂaweSted

i ncubat or undevthS%Mhatu‘rmﬁpgamFaﬁfe@:bﬁch oultfed) tigresl tunmg)ruh hiene is mcreased

cell-free prn nt from ea s harvest da

exper i rren?@l | JY SRPRAHRE g & %'Jg 9 g]leglym((gﬁ)or Igora ‘%t%zo T fonfigrogsly) with

gamma count er frest) nielienp @GN tiRgAn0f e § MEC tdlisCark y$éd> Whh GRivCrbditiRd( fQbing

each anti body 5 concentratjon accordi n% to the fornula
(ER- MR) / ( VR- SRFdiumi pfuripg dhe cpring perioda fed dgichr adiisa caapvinglpde the various

quantified (SeRdigiBimeXs SRPUBLs fd?'aestcﬂgéd a8k bﬁgléxﬁﬁﬂgeﬂatllsrat:*’/&? otﬂgﬁday,
is the average radioactivity quantified (see point iXx above) for

MR control s (esy ge seysy ettbovelp, thamenc@pper slay. e lassethaiy enceaplir gl #ndi soyon.
gquantifie (s i s e t

above); 4? "I ﬁgrrt%g.’sfg@i b%é}a%@l?ﬁ{@ daf et neg‘%z(ié?%e]?S ?ﬂiﬁ"gé‘n&ﬁﬁg H@?Qﬁ‘m f:r(t1 csired
t he maxi num perodettt @agherothaspsed fat chd ysd fcahs e:ruttmdtgfyirbdiﬂdnoﬁ h&n amhé pedynt
concentration.ranetet ab ve apd/or. ar tion.n

concentration “6’?“ gﬂéﬂ}! 'I'F@a Pg -bateh; &5 CB Shaf'Foqy mgh@ thex iPHASFRL
per cent age of insp@fnf ¢ beﬁt diteicScad e @b RE oW, ahd Protdi®s, REdAN ¥lycoproteins, can be
concentration range tested above. The increase in ADCC 1S relative to
the ADCC, neaBiedegrdiviasile maderovditiansiy thentarge o sepalhycalnprodugiien of proteins,
ant i body, 3pr ogyg ?gulgnﬁc Qé(ss?lg%h@/ﬁlr cﬁl%.? a% 4?9&%& 58 lak conv&t%galmt@ﬂ@ggsd for

standard product uritication ati1on an st orage
animal or mammahan cell culture. As is appreciated by those havmg skill in the art,

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



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®Roe4eR4my be plated in 96- well plates | NPGEERMISIOSEBS
mediumat a cell density of 5000 cells/well in the presence of

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

sel ected and in her 9 a [ h e ce of 50

ug/ M LCA. Aft&F C@g‘\ﬂ?ﬁ Eﬂ?rs i%%“e ﬁtp}é&&:lﬁw&f Sk ?&@p‘pe%ﬁ the like),

than can be exppreélges athdepanacher liheed kra thefizedabid bibdaditr, B RINRE fiber

r econbi nant polyp%ftldes with a reduced fucose content. 10The i nstant
Qiea

i nvention rel & , 1oller phostlo gubiar, oF ciired tenk | bierescéart syststsr gimdet wed.

i nvention as i@ﬁqﬂ e

to the anti bo% accor Ja’ t%ﬁfﬁétgﬁ{{ll%ﬁq?{sﬂ gler%ﬂg? cﬂg% @lgtq&%d t‘ﬁh(a‘%&%acwr
cytotoxi ci by agsténs. tRheofystEBx (can) bpropctataédnlaglﬁawh chntaidoow dr ded- baicicaubde In
t he amount of @‘iml bog% a m ni strg} IElatl ents_and f)) decre%set%lh 1
treat ment ass88FHY g SETWE PEEAYE O Sdi; oD QF dYafgf be equipped with a ce
non- gl ycosyl atgqﬁrdﬁbrﬁisﬁ@ifﬂﬁi‘s Praoithy) @&rrifugalforce] andlthliled. ei ns,

anti bodi es, . h@ useful 1n nedical therapy for {)reventl ng and
treating numel®te R ﬁ‘élﬁ”%lﬁﬂ’c%ﬁ%i’srﬁlm‘a]i‘%déPééhr‘%m"’?&ﬁlﬁ’“i hicelisfgn &% apayrtaingst in
di sorders are a‘(}'aﬁ@i%' o'f@élﬁgﬁlilx?é’ﬁle&ilh Sﬁia%%il cm&t ﬁ@ﬁl@l s' c@ﬁ%hbﬁﬂ@ known in the
di seases, cancers (e.g. Non- nEgoma mul l e nyel oma,

mel anoma, 18t cait; Fpmfeémpl@u%lednstb@@egre(m blq—@rp@@ wmbdaltgpt\méur@s of cells
repatitis © alinaindd infddli Gl HEAGs G SRR LS, {ugs%%pléc?fgn%édpxl«ﬁl 3 h@ﬁt?%hé fhe
graft vs. host disease, psoriasis, jJuvenile ons ogr ens

di sease, thyr bke pos:eﬁi)sé‘pelhtytsmmhg meahugf ‘Aeliss palteda‘nslpirantedmej”yensta torm that is

asthma, etc.) nf.l a or sorde rheu t0| d arthr

Systen oI upt undeRof DR H Ol R R A s AoGVR N GEC f izt Filuton in
EBx(r) gl ycoswhaheeiignptefiosbiyg hmmw)k it hinbieth 08t Gabwphad welich géhrethlly
anti bodi es, viral, pr ot eins, ...) in the manufacture of a nmedi canent

for the pﬂéphmoa&eﬁ gt 8?1“’80@9{1@%?{@&?@80&69@5{%% folfowing: agrengngy source (usually
af or ement i oneg @b S O6F §carl%l§r@ra5€ Qih Q§§lul:<§se)"‘ ARERAHa UmikS @44, B ?enerally
human bei ng havi ng any such di sorder “conpr’i si ng adm ni steri ng

sai d i ndi vi dutle ta/e@twdmylaamq cidy ptuh@mtpemtm@mmwar@fofr@&er vrganierrenpowids
a EBx(r) glyc t rodu

The invention ?’Jg@ geglvgg(gatp chgéeéﬁ@f[%hﬁ"l or?%g%%adcgg ga@&c‘%‘??ﬂ?‘ﬁ%’ and
to the invent trace f:lememtlsa,ee pl;, epagatic mnmpéurmls phartalmalda;utocmahng:@repmsﬂstmmare

for the preventio t tre trrent of .human d ani di,seases

Soch prar aEechpicaly Rapdta MR Bhesn i B o A MO 3 ¢ i on
to the biol ogcelal cupi@d Heliund cpi YasdoOo b® Gupsibyntar 68 Roakilre adidrieentof ptional
carrier pOSSI bly in adm xture with other agents such as for exanple

an anti bi ot i cCOTRAERH| BICRAS herpmones, and; péhep arowthe fastors, | §-n frsylin, otransferrin,
physi ol ogi cal ¢5@diddae g PSR f glieghe Silel

sal i ne gl ucosgﬁand bufcﬁe}r ed&gitaleﬁlaﬁheq ﬁ{dt @?nlgétel \?’etS I%h%D gﬁgllhgjf (o]o]] cgﬁi&g and
product such pkosphatarnd botfersnag IBEPE&ophlebm@e@dm(ifbmez@g ohduew)neaﬂldnudme
reconsti tated on, of

buf fered g%l u *tp%%alggﬁg"escr P %)?eglqeagd b[}/ssue.l_ﬁ% S’(ngrt%a THie hycﬂo@gﬂe ijial protein
provi des a phgepeaeat p&;ﬁdneomlmmg tvhizh canbp bbiaineg flokeariinal lﬁg@hﬁﬁbts purified
product of the |nvent| on and a rmaceuti cal acceptab e carrier. The

ooages of suBsi o1 BhtnresE BRRENES Fie: pamymiitiing ol Gusiarr gacnts. o

being treat edPFﬁﬂﬁnclﬁbl%lE(P[u@&ﬂ@F@S)t pRifertddss Ta"c%ﬁtn'ﬁﬁﬁfon rﬁ&ﬁurﬁ@ha@rﬁ kbl ¥ree
t he dosages are for exanple in the range 1 to about nP or an
adul t pati entarkﬁir%¢ee? alHP@UC&i‘Iongf@dlelstﬁafWWHW&%EB’F@@%F&@ ¢ fnyentipn have
peri od be? g.ﬂjq A8 1A Furd R VLS5 &gﬁ‘ﬂnphsﬁ ration are routinely
parenteral inc ué g I ntravenous, I ntranuscu subcut aneous and
Commercially available media can be utilized and include, for example, Ham’s F12

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



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, WOGas/EL124i s not limted in scope by the exenptT/EPW0EB/056285
enbodi ments, which are intended as illustrations of single aspects of
the invention only, and nmethods which arezfunctionally equivalent are
wi thin the scope 20 of the invention. |Indeed, various nodifications
of the invention in addition to those described herein will becone

apparent to t skilled in t rtfro e fore

aﬁg acconpanyﬁ%“@r%ﬁpﬁ é“ed%}ab gefnr Eat %b&H Cé?é)rgfg‘tcglﬂﬁ’éﬁ @Aﬁ.ﬁ’ ?‘enexa

within the SCQQ? ofo tihe ARERMCE kxempialB méRd Ehe veeHBUdId/he Ofbol&8escribed
e

descri ption, rence wll be nade to the legend to the figures )
bel ow. 25 FI mmt@R@@pomawemﬁann%mws eXjstusing opptigealt gemponents,  in
pW_S431 (pKNegEQ %/ﬁa\(@‘l:éﬁe ?ﬁﬁ)ﬂ{ opﬁﬁ ﬁ&%ﬁr‘yﬁﬁ%e@reﬁ' Q‘ﬂlﬁ% would be known
resi stance cas to aI asm 1itrcation in E ¢

cl one sel eéti @nd afacgeedt bsaﬂ‘siﬁ@dmwogl 1ro1theearpnssg iraning eskiliols addltlam @Ml @ubture
cells. The npt ene 0 ot ransf er as rot.ei.n
ond i ves t o eHTEFD AR RE PERE TR e SPRA A i ShcF P Saify
to EeorryCI ni I&ré@lﬂyﬁd mﬁelamw]ir &mslﬁawlptfbdlilﬁatblg, ok bmﬁﬁhgbus bﬁéillgdmng of cells, with
prokaryotic and eukaryotic_pronpters_claoned_in  tandem upst ream
nptll gene. cmlogri’éédﬁoﬁﬁl [?r%gg Sg%f" Pl??&‘é?ésfilsfg"@l SHEER {2 15 G Btween
MCS (mul ti pl e ;6d@MH-0@ Ift 80 sdt@GAsEdnd RarBbn AMWRIE CN%?@)’ , S RARR W%ﬁdﬁy, in
harbourlngoan easel y exangeabl e pronmoter (i pronot er.

i ntron and%a pédilign fodempsaturet GURES 2A and ZB 5 Human- nouse Chl rrerl c
Mab 1 gGL (kap

i L9CL, (kapepel gl 935100t 0L L0ALY HPAAHAGE L Oy
driving 1gGl bmlghntrértfbthfonnea«mmhldnechnmuv%aﬂaq]plﬂﬁt/at[\g@sc@el electrophoresis,

Fi gure 2B: Vector earin not e | vi ng |I. heav.y chai n
expr essi on: %9&@5 B %%@% gefl'l §n3ASIgfhdse(?érayéjalcﬁ‘\?g’taftogf@hy’
expressing boisbelbgﬁ?a, fbduging aaadh&ﬁlae/magz haiuded tnglelfy CiodthteOhndadr tBS¥entify the

ronot er F| ure 3A: pWS455 RSV- LH 1 gGl
P g heterologous protein, (’Iphose skllled in )the art may also readily devise affinity

chromatographic means of heterologous protein purification, especially for those
instances in which a binding partner of the heterologous protein is known, for example,
antibodies. Isolation of monoclonal antibodies is simplified and safety is enhanced due
to the absence of additional human or animal proteins in the culture. The absence of
20  serum further increases reliability of the system since use of synthetic media, as
contemplated herein, enhances reproducibility.
Examples of proteins of interest that can be advantageously produced by the method of
this invention include, without limitation, cytokines, cytokine receptors, growth factors
(e.g. EGF, HER-2, FGF-alpha, FGF-beta, TGF-alpha, TGF-beta, PDGF, 1GF-1, IGF-2,
25  NGF), growth factor receptors, including fragment of the protein thereof. Other non-
limiting examples include growth hormones (e.g. human growth hormone, bovine
growth hormone); insulin (e.g., insulin A chain and insulin B chain), pro-insulin,
erythropotetin (EPO), colony stimulating factors (e.g. G-CSF, GM-CSF, M-CSF),
interleukins (e.g. IL-1 through IL-12); vascular endothelial growth factor (VEGF) and
30 its receptor (VEGF-R), interferons (c.g. IFN-alpha, beta and gamma), tumor necrosis
factor (TNF) and their receptors (TNFR-1 and TNFR-2), thrombopoietin (TPO),
thrombin, brain natriuretic peptide (BNP); clotting factors (e.g. FactorVIII, Factor IX,



Figure 3B: pWwWS460 (pRSV-HL-1gGl) 15 FIGURE 4: Transi ent expression
of 1gGL in duck EBx(r) cells in serumfree nediumIigG 1 were

transi ent | woeepveagéd i n duck EBxO cells. 1gGl concent r BET/BPROORAS6285
determ ned by ELI SA 24H and 48H post-transfection. The anti body
concentration reached approx. 4.5 jig/nml g cell culture supematant.
20 FIGQURE 5: Stable transfection, clones isolation and screening for
I gGl production Panel A: Chicken EB14 cells were transfected either

h 1gGL i th, EE1/HT
b oot or (11 gD} 0T PRLEPEMY BEFBR A8 FPBREaA tciioppaaShindhea el Hor

transfections (TRAY wokiked, Fvlickesdrdatiny ExeRInk @S@?%ﬁadizu@ b&ffoke (LH),
Bi osci ences), 0 25 . nmg/m Cenetjcin. After days

seeding, an ECRlgom QQSE?teWés(epéﬁ f(a?%&p%aocgf‘\ap?%&&}p?ﬁ o(Eleltar &K 11D,
from each pi ckegjgcatery,. CBQUG'C[ﬁS @1h¥3, beply, pt@%c@ml"\f‘&@ a@‘ﬁ’thf gr%@ems

in 24 well plates. Panél C. |y "best producers wer e anpl | i ed
passed in 6 wé¢ngﬂLd¢4ésT Cﬂéﬁ@d EBeIIFIen@ltdryprowmlsybmgnomthemrgtehu\(BNPs

been grown u tog I hj an X

o oduct i vi ¢y, B lorar by e e AR Rshis B Ak B R R e b Sighure
chi cken EB14 fdme(EDNFEHibhHﬁn‘g{hlps oagi eafn)'nn Frhéih%lﬁ fab‘@GlRANIIESQdi)Ibumm,
produced in chicken EB14 cel and in.duck 6 s Fi gure, 6A:

T body pr oddHENH: RO IREDD BORIS (S 6 NI b -Ch ke P RURAr gRiEens
48 Stabl e tragsghret 8RmBRING KEBthBl4of | EHABNEX PloBSiSs] r@zyﬂ@l feliiht ongvotems

pronoter) was adapted to growh 1 n suspension_in serum free Ex
medi um ( SARC Brigndicenimsyonodylatory dratelns; (erte Hb-AnMEf ot dpmily), homing

(Appl i kon) m%ec%ﬁgﬁe"Qa bit gP?tome, t)érgﬁdg%ls il ngﬂ?lg) 3% ﬁ:{téiﬁ' Iéd"fe@%ptor

was performed; cel 0 grow
5 reached a mmtmﬂﬁwRS)dmmwmﬁmry@rmwI@lmlselmet$§Jlselasea¢ssda@tedlpxotems

| gGL concentrat | i h.C was nonj t ELI SA .
assay. At daygﬁdz%gﬁﬁ&e%s’ngé% Rlﬂe g dggtglgr nffsr atton 't etgc Ked “0°95 ng.emf’haé]d
protei n speci ijbl@pﬂjtiddumhimﬂricyprmﬁmaraﬁm palypestides, pg/vfeﬂldsla?ﬂdgmeﬁisgurlﬁrtﬁﬁs or

| gGlL ant' d roduced i n duck EBG6 c IIs in stirred tank bi oreact
ol 1Y R Gl e BRSES BT SOG4 B HIP TG IO AP nA R e 40 a1

growt h in suspehShedddNakehg! thd @@iﬁbﬁx%témﬁ%l tﬁcﬁéFéﬁdBp@ﬁ@éseme&)m be
A 3 liters stirred-tank bioreactor (ApE\ on) was seeded with O.
1t

mllion ce||/moduqqﬁiéwtbeﬁlaﬁheﬁs%fdhwle@ et¥idpf or med; cel | s were

allowed to gr g I

density of 11 m I ﬂ%n‘%JI %ﬁ?(fh?r){éml }%%gﬁ tgﬁ éﬁf&ﬁ.@?&e&fj%ﬁn@ﬁer ati Oﬁl‘e!ferably &
cell culture mdlmmmSEmsplﬂoﬁwudrmdehy (Elbhﬁﬂs)st@swyl beAprodeged 1d thetthethods
maxi mum | conc ration reac

G ycosyl aty ontgpar T AMerkpA IR uion Bimialoh Protes hRB e Eigdirus spep o
Figure 7A Camlﬂld@m]y, gihesiifug phopelinsyettiatvitas, She?@st\HﬁlsgblycmoayhﬁmsOmmplex
profile of 1gGL roducg@ in Cthéml:l EB14 cells is, simlar to the, g

of human seri EW%@S?HS’P i edrus T Rpvine7herp QiR GERABOVEPY Suthapsy & cnza
The percent aggirgy of pERSHxdVERS, étﬁﬁlasaiﬁgx#cgﬁﬁ)’dé@a@@%gs% iRko rk&hé?ﬁ(g)(nrus
popul ati on produced in chicken EB14 cells versus only A)of ant i body

produced in CROMPSVrys o5y gagstes virgsnretiqvaiuaisueheds human immunodeficiency virus or a
25 parvovirus or a papovavirus, rotavirus or a coronavirus, such as transmissable

gastroenteritisvirus or a flavivirus, such as tick-borne encephalitis virus or yellow fever

virus, a togavirus, such as rubella virus or eastern-, western-, or venezuelean equine

encephalomyelitis virus, a hepatitis causing virus, such as hepatitis A or hepatitis B

virus, a pestivirus, such as hog cholera virus or a rhabdovirus, such as rabies virus.
30 According to another cmbodiment, the protein of interest is a bacterial protein.

In another preferred embodiment, the biological product of interest is an antibody. The

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



FIGURE 8: Detailed glycosylation profile of I1gGl anti body produced in
chi cken EBx cells The glycosylation profile of an IgGl produced in
one st abl yworzaegsfseted cl one of chicken EB14 cel | s wer ePGRIEFY8SAI6A8Y
Mal di - Tof f nass spectrum anal ysis. The structure 30 of

N-ol i gosaccharidc attached to the CH2 domgyn of each IgGl heavy chain
at residue Asn 297 were anal yzed. Most of 1gd@ antibodies produced in
this chicken EB14 clone has a conmmon N-1inked ol i gosacchari de

structure of bi -antennary type that conprises 9. 1o chaing wi.th .
Cerm nal o cndEETERAARG i HBtwelE BRTRAGTE MG DTCObaRE EaBojpy
I gGL anti bodi gsfeRoBU ﬁé&l@glznécﬁlsrtﬁ&le&ﬂﬁoérﬁ{iéﬁt&ch mdatR ok apadpR?pclonal serum
popul ati on have a N-1inked ol iggsaccharide structure of

. € a
bi - ant ennary ©jgsECcUPde up of eciiviahityqf diieent madggriar gatitjesng; brpagly ecompasses
prol i f er at i,0n w0l rdiRE 8k i d o BGHhca ok ROANIBTIOBHGES. FiAY 16, 6Pang
EBx cells An gssray&wasu de e.ope%l Et‘og%ggg%egcelqﬂl %r ’p?g’l %Aérgt i’o%}%na][l
i nhi bi ti onSacté¢opimbinapf aatbddges] suichmam eipigtsbibkinn astittodizs, phiowtic eahdi humanized
chi cken EB14 c¢el.ls.qar _in an_h id . T LgGl.anti bady is.diregcted
Cninet o ob el Pulapel fHTRuey dhor ki RSP el e fpfaeienes
cell's were grawh detivapives enale obfthd Forkgodies cintl hyay firther agalprives @ny modified or
i ncubated with .10 npnocytes or natural killer T cells ified fram
a normal pati Bﬁ?‘:aﬂﬁ ME rof e EE TR rIBBJPiWSCI$F?3{Ya§1§§¢n epitope.
measur es andunti@hdyt ﬂéﬁ\laat:@sdmh?xemngilﬁbealdﬁs@rnp&r Sicaflcdl rindlét?' ¢dnflg@icNg an
tunor cells as a consequence of 1gGl nediated tunor cell Tysis by
Nat ural KilP| eantéwadysA memoelpnal agtaboslyiincapable of ecleatiyely Hinsiing togftarget antigen or
tritiated thymdine i d 4 el r K I
and i th 1 g¢ PR RS GROPTRAEL, b TR ST, & BRElndi it
t hat tunor cellogodprhl nettipdsi {mAbls)e. humarized eppokimeds antiliogiesy dasvbted

oh H3- thym di S observed in tunpr_cel reat e i th. NK or .
monocytes’ cel FACRITSITEY T atibo $ORGF b B ERRE el et disuirice-
i ndi cati ng t héihkddurmr(sdidl) Ifrgents) drerdictghic (@Gldpaaibodrs ihma-Bijliﬁdgeyhttﬁetic
EB14 cells_display. a better cell anti-proliferatjye actiyity that | ,
same anti 35 dy SHiBHisetnd ?Pltﬁy%ﬁn%&af&ag nr@wtim %d%?ﬂ e, Hlfgpn “antibody
Cyt ot oxi ¢ RespRA TR to! @ pRItiRAEM iREIOEHICGLEsIoR GlivaleRNioERE 4 ovigeohi@f an
cells A standard ADCC assay were performed using Natural Killer cells
fromtwo heal iigueReddudn. NK cel |'s were either cultured without

I nt erl euki ne - Or WL i J =2 T -
previously cu {eg(lfrleegavhn?%m%@a&l 6@5[%{56@932%*2%%%&&\&%“@ lﬁ?ligg%glt%geédéovr\? RrRne
| gGL i rmunogl diswdniino acid sidkicoes lof theTfodloXDRGnbOdie: hgtiAMER 2earaibudite thehging

o X ; .
a % of Ch56) m lélrmb%g{es(a%%g}p}ipmé e ﬂga%uarrrlld 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



Tunmor: Negative control Tunor + Anti-Tunor 1gGL from hybridoma (non
chinmerized): Positive control Tunor + Anti-Tunor |1gGlL produced in CHO
30 Tunor +WARR0P8/TEYRdr |1 gGL produced in chicken EB1l4 cel PGI/ERPOIB/056285
anti body produced in chicken EB14 cells display a higher ADCC
activity as conpared to the sane |1gGlL ant gpody produced in CHO cel | s.
50 FIGURE 11: Growm h anal ysis of adherent chicken EBx(r) cells
expressing NRL3 anti-apoptotic gene Panel A: Descri ption of pWS437

qene,  Par38 ST ReTes Seedaranony b ol MR iR 3 Ale
t he chi cken amSIMIaDEQTthd: (ZF0EP AR 8SecAdB &Ta%ﬂf N@hB 6&@ mﬂiBm&}cml dn$ibodies
(EB45) have bee nsf ect ed &PC&@E S437 or vectors

sel ection has SH tBe FMofHhé gn /Yy gkt %ﬁh‘ﬁz%%llle“g‘ 3%1113@%356%%%6))’ anti-

been pool ed i @:mpmt%ufap sQéh h§@m§ﬂTﬁDﬁ{ Rﬁ?&&ﬂaa BeeNaRes f391 negh_337
usi ng total RNA isolated fromthese popu ations or cl ones to detect

the 10 exppfes£lE:omtinRriagebe/onithindigen (ef Ak rdihadieh suchs dieN- 1BZ(,ShBBey et
of adher ont - Rt sARe By C b AR (PSR R R MR ARR i1 -
anti-apoptoti dAge(ﬂANCHiUﬂb)l; yanti @pr/ma exhtibBdies )suclel bss dbbiximax pres¥E3 Fab
NR13 t ei ' ' . E o

el st hat do CEoPERh IR ruiolEs S e Py N ey ntibodics

culture and mgséh @f PROTOMIR, dﬁﬁdlepéﬁt@r aftifolicd §lRNSad Nhe WntilHEHB @ati¥ody
a small and stable Rroportlon of EBx(r) expressing NR13 protein are

dead in tAB c@STUYER; enfhymgoreplcccargrpmapsiibedy ueh jpg ch- §2§9 et irfypman17-
alive for al qy&ggﬁtﬂﬁg '(‘3?22%%%‘ rH%tl'H{!lnﬁiHl dHERcta) t morF%]'&;fcﬂﬁ'E% %3) anlt human

A ycosyl ation profiles anti body produce B66 ce
and in CHO cemelafnheraglmyb«uis/y%& {lingetedr aghinsteGBB gangliogidge; @ﬁeuuna;dsqummomﬁecell

stably transtected, o chegf AucK AREALANAINCHOES B APLARRRLYSEN as

by MALDI TOF rrass spe anal ysi's
N— oli gosaCChaSmdﬂIml(Iﬂdhlﬁhﬂiﬂ-]LhEDR)Hﬂﬂlﬂ;dﬁﬂnmlpfﬁq([%&mh).| gGl heavy chain

al resi dug,Asn, 207 vere analvzed, Most efy h9Gh 3008 oF £ adhesd iltn
comprises culturing a transfected EBx® cell of the present invention. Culture of the
EBx® cells may be carried out in serum-containing or preferably serum and protein free
media. The resulting antibody may be purified and formulated in accordance with
standard procedures. Expression of both chains of Mabs in substantially equimolar

20  proportions enables optimum yields of functional antibody to be obtained. The
Transfected EBx® cells of the invention, and more specifically chicken EBx® and duck
EBx® cells, are able to produce at least 10 pg/cell/day of immunoglobulin in batch
culture, preferably 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



25 clone has a common N-Iinked oligosaccharide structure of a

bi -antennary type that conprises long chains with term nal G cNac,

t hat are gwloa0sE9i2at ed. An i nportant part (approx. S55WCUEPZEEEG6285
produced 1 gGL anti bodi es popul ation is not fucosylated. A small
proportion of CHO produced IgGl anti bodi eg) popul ation i s not

fucosyl ated (approx. 20% . 30 FI GURE 13: Mass spectrum anal ysis of

N-1i nked oligosaccharides attached to the CH2 donmain of an |1 gGl heavy
chain at residue .Asn 297 produced in duck EB66.cell. or in cell . . .
S At body  FEUTIPGsiREHp Aen: anEhalplageptutRinsiofhn s CHO, filiephis is
per met hyl ed anehisnall b pebvidsidtheankbbdits JOMdYEst vt e 4905l EBY® difdsylation
node using a DHB matrix. The 3 mmjor, glycoforns were founded on |gG
produced on bdgtergemorg mrfé%r?blEB@efll ﬁh@g%@x%@%@%ﬂﬂﬂpﬁﬁﬁamhp’gﬁé?k EBx®
per cent age of JofsiHEATHENCth FAiTRaCRAR skl SFATHANGS llisTor e invention
CHO- produced I'gG "FIGURE 14: Table of percentage of three major

fucosyl at ed amrbowoi- &pews\d dred pryippywhoeirent@odies or afiekn@at dheredfe carying a

| gG1l anti body praodu i n, EB66 and..in. CHO cel ] nt i bo Ec .
e oo char BB STk GH85 e BBl A RrafiiaBRe Tt somprises jone

10 anal ysed ushdigs avithkeihindl GFlcNEe itifat tahe highBi fdlveosyrednirdendnsfungsyintda-ihd
matrix. The 3 jor glycofor , G, and re, founded on.lgG |
broduced on bOTIICENTEeT FiRg. ABBEGAA et PYte QBT HS o BRI antibody
per cent age of pppilaticsc prbedden EoxES &3, and pRPpoltibnC OFMABARKOEY1Aed antibodies
CHO- pr oduced fng FI GURES 15A- 15B: Anti-tunor Cytotoxic Response

of 1gGl afPi barpyesphiod deastd?0%n meye preferrbly atieat 354w erd BB6E PrfieldHe lcestHe%
Figure 1SA: Agkl et hrﬁﬁ)%gi{ef gﬂrﬁ (‘:ﬁg%h]tel: gﬁé}@%ﬁq{s' ﬁleoﬁn\)e@& ﬁ;‘?&ﬁ%‘ t@ﬁge%‘é%ﬁl)am

Activation of Natura was eval uated
det ecti on of pdFgeisidef broduasytneansiecteNKER e Icklb life,opnefevablih dadkt FR6d onlbdise,

cells were cul tured w thout. |nterleukine LL-2), or, wth 5 or 100 ,.,
onite of 1 Ls oD PRl w RS SRSl Rt mraimdEh 30
and NK cel | Shrﬂa@é p&fe@rﬂjl‘ly ﬁﬁpr&ﬂﬁ@fe\lﬁ.%‘ﬁﬁm‘.&d rl\]lil_)te ﬁ)l(‘ﬁg(flzrja]ﬁi?:abpeﬂfafmate_% 43% of
stalning Wt an anti, - .CO (S coerythnrin . ( anti bo .
pr oduced ih chPERERE Nelinked aliapstrgharidembiuctues s Mare .Breggﬁela, ﬁl?egﬁwgfm
NK acti vat i onpasided PRESGHbhst théhoSRAR drdifdd 2 plodh@dYbPiatesed EBx CEPline,
cells. Figure 15B: Activation of NK Cells (‘Anal ysis of CD107 positive
cel Is) 25 Act P&y dick NEBGr a¢ll ting) ahered pajd pptipeps isnakarectesized tas dhayipg

Peal  hy donor SRSt TRREL KR driHloiBlof b Ecky RER O oA ppf & hffures.
with 5 or 100Sediangbaly i thagactcTiaedas leglngsippernately dhtoe thont ofnongiEdosylated
were used o Sefuer Nerrubide Neae 88 SEE 4Rt body produced in
chi cken EB14 Thé ifremtitth a3 dlack tERx amtioli$ oflins pitipdapbyughion, PMduced in EBx®
octi Vol on a5 SPTPALEd, Lo GuaaTey | AGH SHLLOCY, DIONERA DO s
produced in 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



52 chicken EB14, duck EB66 and CHO cells A standard ADCC assay were
performed using purified Natural Killer cells froman healthy donor.
NK cel | s waiOe20e8/t4p# cul tured wi t hout I nterl eukine 2 (|RCEEP2008/055288
100 units of I1L-2. Tunor cells previously cultured with radioactive
chromumwere 5 incubated with I1gGlL i munggl obulin at different
concentration ranging from0.8 to 50 g/m, and NK cells. The ADDC
activity was evaluated as a % of chromumrel ease in the nmedium

EB14 pr oduced TPEEIUPECHoF I 5o Pt PHRTEO L TR RO ersR e Jei Py
the same anti hoghmmsOALEREd] ficckPelD ARbbachdridedREctik: oPPbeRtdhAdry-type that

het erogeneity of hi-antennary oligosaccharide structures attached to

the CH2 domai FOEPTIEACNE fBake h deraiipal (GlcNeesthetuars palpciesylatedy and)gatarge
| gGs) Fi gur,g, %IP%HF&H%‘ S¥haeh HPiRes r n3; - hid 3
shown in plai r? é%rk 151 i rllle arll_ ad%I?ti ol%glws%é%? rgae i ué&%ﬁ%?@%é élon
present (+5-) fegosylrted bdidosacchatide ftueBure Gf & MoRnooy-¢ymwi thit wotpriess lbhg ehains

Figure 17B: Di_agram of .c ex pe.N-|inked bi,-aftennany .. . )
ol {gosacchar i A8 apvles IRV ha S ely SHE AP eisn cremiatoy
chain at resi duesctétard 29y f avihg mappbgitg}cly 2015EXAVPL hon-flicéSNREE IN-linked
chicken EBy13 cell |ine from SPF ‘ihi cken gtbr ai n VA

1.1 - RAW
MATERI AL Egg?ﬁé%%ﬁé’éﬂ SSSUBEES Gath Whihcopispisirong %Qk:% rehivitede %g\émlbmé’f&

val o strain i 3¢t whidcSe bRGMAIS, Hhf A D d&{r,oﬁﬂféeﬂa@@d%g%lréfé’rﬁﬁlﬁ%é}}é than 75%,
Lohmann from Germany. Those SPF chi cken eggs, supplied with a

certificatl8 ofmoaptiey 8Py, andreven spraipan 85% cCAvse atibadienabiho wntitpsly population
Vrus, Avian Podped da EREICI fPact) e, Sl M RERRY SV Ol ke
Nephritis Vir obgosawhandRstoncture ot sy, bidtterony-fpx thatr wslinkedfte dici wgion. A large
oo o kAR AL PR L BEHARSfpeet mor
Virus, Mcopl aaegets prdfratlyMapre i€ 0SS taad | profeBiyumord\NeaE 3884 ef sialic acid
D sease \ﬁlg us 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



53 Reticul oendotheliosis Virus, Salnmonella pullorum O her Sal nonella
I nfections, Avian Rhinotracheitis Virus (ART), Henophilus

par agal | i n®O98/Mal2¢ chi cken eggs were only subm tted tRCHEP2008/056285

di sinfection with the decontam nant to avoid any risk of

contam nation linked to the mani pul ation gf eggs during the
transport. 5 Feeder cells In the first step of the process of

establ i shnent of EBv13, cells fromnmurine origin (STO cells) were

used as feeder, | r to intain the pl.uripotency of. chicken ste

ol s Those. 1 BUTR-sPE bk i oRPeh . PRt Tosteaiy Gamrgeed cellular
irradiation (45otaXidy. Biciskakah P& agluRP cﬁb@sdch?_-is ElitSe @PBR ceflular
irradiation is a sub-lethal dose that 10 induces a definitive arrest

of the cell cy¥rOXiy ngdiated hyethpsame anibogdy, enbie-disinn riptedy produceddutthy ather
and extracel | ylar rd (e ' .
of Bt dels sl GE Fordudm lﬁ gylgjl%n%{gﬁﬁlfg @0 sifie & al vfgjgd%c;}on,

growth of non differentiated cells. i ne was
A. Bernst efn, panficativn, Bamdetion ansl starageemetiodso mhich aBakeaten for thosesskilled in the

or obl ast s akl Pt THETRRHE GBS bR her e BB pr ey apco i

fibrobl asts ah S
Col I ection (AnGant GSTMotiBodygust thatrioed (is Cindd MdreiBahsngn iwdd@ked ADCC as

1198713). Fresh feed | ayers re prepared tw ce a week, in_ general
on monday and SEROPSEALYY oY SR My 8PP {Rese qfi%@a@wa&lgﬂl%ﬁa art. One
counted. A pantcepled 3£115 ABCE aGeplad ffiRfwsmai nt enance of viable
cultures and another part was irradiated. For irradiation, we

prepared d%cel | subp8istsy sscsiiBieedeeliothetiares kpawn o texpress. theetergst wetigen
eeding, i ohaaoBfea P uRY HARE AR TEEaR R IE AR T oL b yman
used during apemphicralbood rendmickear ddild (RBMONE Mo latésinfFd @ bloGd nwba emdor@ht chnsen
BEO4- 687) 25 tai ra nmediu | nyi It rogen, Cat n 12309) EX-CELL T™M
65195, 60947 a%ﬁ%@glfg’ ?%E—e ot ‘(‘:edgt om zed medi un) Additives d utam ne
(Canbrex, Cat n BE2/th6QSdy iPentied bunicbidaiy @nstibwingGaoleexi) GatPBMCs are
SELT-6026)) 30ipn essential Anng Aol de (Canbror, Gt n BELZ AR 1
cells/ml in RPMI cell culture medium; ii) the target cells are grown by standard tissue
culture methods, harvested from the exponential growth phase with a viability higher
than 90%, washed in RPMI cell culture medium, labeled with 100 micro-Curies of *'Cr,
washed twice with cell culture medium, and resuspended in cell culture medium at a
20 density of 10°cells/ml; iii) 100 microliters of the final target cell suspension above are
transferred to each well of a 96-well microtiter plate; 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



Vitam nes (Canbrex, Cat n 13-607C) 54 Beta Mercapto Ethanol (Signs,
Cat n Mr522) Buffer and fixators PBS | X (Canbrex, Cat n BEl17-516F)
Par af or mal WeaeeR1421296 ( Si gma, Cat n P6148) 5KCL5, 6 % ( Si BEHEP20EB056285
P9333) Met hanol/ Acetic acid (3/1): Methanol (Merck, Cat n K34497209
; Acetic acid Sigma Cat nA6283) Col cem d, gfkaryomax (G bco, Cat n
15212-046) Cryoprotective agent 10D nethyl Sul foxyde (DVSO) (Signa,
Cat n D2650) Factors Two different reconbi nant factors were used: C

pecomtl nant et Pl LBt N ERONLC Pt of, (NIE) (EopLh ech L0

(Peprotech | nandésait¥%, 01 @fnckplerd BEI T°O0f0f 3 UolHsS ixMeN Ll ALUfBEmhtANtErom each
Coli bacteria. Fetal Bovine Serum Non irradi ated Fetal Bovin Serum

(FBS) (JRH, ctellds ygygﬁgecg and the experimentally released radioactivity (ER) is quantified using

a gamma counter; x) the percentage of specific lysis is calculated for each antibody

5  concentration according to the formula (ER-MR)/(MR-SR) x 100, where ER is the

average radioactivity quantified (see point ix above) for that antibody concentration,

MR is the average radioactivity quantified (see point ix above) for the MR controls (see

point v above), and SR is the average radioactivity quantified (see point ix above) for

the SR controls (see point vi above); 4) “increased ADCC” is defined as either an

10 increase in the maximum percentage of specific lysis observed within the antibody
concentration range tested above, and/or a reduction in the concentration of antibody
required to achieve one half of the maximum percentage of specific lysis observed
within the antibody concentration range tested above. The increase in ADCC is relative
to the ADCC, measured with the above assay, mediated by the same antibody, produced

15 Dby another type of host cells, using the same standard production, purification,
formulation and storage methods, which are known to those skilled in the art. 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



The non irradi ated serumused in the programwas coll ected and
produced in United 20 States. Aninmals used for collection were USDA
| nspect ed Wieoggiseabl e for slaughter. It was added i NPCTIEP20GRAIS6ASE
during avian stemcells culture. This batch was not submitted to
irradiation to avoid the destruction of cpyktical proteins or
conponents identified as essential for the maintenance of stemcells
in culture. Irradiated serum (JRH, Cat n 12107) 25The irradiated

e oo bl Bl SR e e b ek B B s
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Di agnosti cs, n used for .th i ssoci ati on.of adherent avi
ctomcel o TROTRR BhSIE Lot O e ater P chad W e iee Rt &g
for the di ssoiCat.iAfrer aévelil Greak, ekBantaiBScland shill hppesr, fRaSag 86 ckpndédignd
di ssoci ati on O{jﬂ avi an ,cel | s.adl?gt ed to Serum Free Medium_  This enzyne
of porcine or COTACT AT ARelt AT iR Bdpeearacymbman, pAlrRgPtidescreiy a réduced
referential cendid égpmt by a validated sterile filtration nethod and
tested according to current E.P. The raw material, irradiated prior

to formul afi ofhe instapkigyendion selatgpiocthh biojpgionbmrpduss of intesest paspr ¢ inaraietion
with 109/ CFR : n ' - dil ssociati At | .

(S gma, Cat n CAETA o FARMERE I At BR B B8 B desopding dhe
formul at i on uswdntion gyarrh¢djcadent dihe baghbiscytataityhetigit ol BRx® prddacal gl will

e oulture YSiEFhy B BB S R BRI HER, e
preserved maktragment associated costs.

15 EBx® glycosylated and non-glycosylated biological products (e.g. viral proteins,
antibodies, ...) are useful in medical therapy for preventing and treating numerous
human and animal disorders. Non-limiting example of disorders are viral infectious
diseases, bacterial infectious diseases, cancers (e.g. Non- Hodgkin lymphoma, multiple
myeloma, melanoma, etc.), infectious diseases (AIDS, Herpes, Hepatitis B, Hepatitis C,

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



15 possi bl e i nmunochem cal studies that are dependent upon the
recognition of cell surface proteins. This enzyne was used to detach
cel | bef orWORAMA4A4| ysis of biological nmarkers |ike EMM-TEP2008/056285
(Epithelial Menbrane Antigen 1) and SSEALl (Stage Specific Enbryonic
antigen-1). 1.2 - PROCESS OF ESTABLI SHVENis OF EBv13 CELL LINE 20

Eggs are opened, the yol k were separated fromthe al bunen during the
openi ng. The enbryos were renoved fromthe yolk either directly with
the aid of a P eur, ppet.te,. gr wi.th the aid of .a small absorhent .
1 ter paper CORUEhrRRENEgf) pubeh i etvilofueiian & PGy parer
perforated ri pgssibly hn takigiaind with atiptiagdhts TG i RARkaAplefant Hibiotic. Suitable
perforation were about 5 nm These small, rings were sterilized usin

dry heat for &BBES Befud Rtk us notzﬁmftﬁi inphyswrpzicn saling nplhqsphpse Bpffsred, galine,

i's deposited 9Ho§ph§tesd’!ﬁife%esagﬁe NRo¥OLKd BBTEE @Eﬁ{ee%lféﬁlahbﬁzemérMQIOglcal
whi ch is thus surrounded by the paper rlnq he latter 1s then cut
1’

out with the @rqyiugtfsughras n yribedy aray:bedmb sechtftperendriagh enderecenspiie fog use
placed in a P theP p

sal i ne. The eﬁ%leh usb}fééﬂ%ér ?aejdt\{\én Qf ag%qtgﬁou\én lglﬁfe?e\?egmeﬁ eéa)lsﬁg%%%?e‘jt ﬁbeove'
excess yol k i ﬁhtﬂ&ﬁ)re;edleummmmbrt ipeoxeatdsr yophaq:maheakcaltctmmdsme& ofmprising the
30excess Vi te\lm) | @ .th a Pasteur ette. lThe chi cken

Val o enbryos kil B Reton i P BtoT et &P @?@W%fa%a?mﬁ%d. um
(1X PBS, Tris TGt d6ages offgudh Uidloghhal piodigeth WKIE Vary Tith Malcondndy Qs West&l and
t hen nechanlcally 56 di ssoci ated_and inocul ated on a | ayer of feeder
STO cel | s 1P nt dhecBripient of the freatipent oy anpntbodyothe dospges e derrexampledn ffierange
seeded in flagk i R f B Sk q.%rpg

mediumi s corrpo%g%mg aga ag?(;a#gre CI é]l {)%ﬁ?bdﬂr;]ﬁ'% ugr:l:'I(ia(ﬁiLIMS%E'&1 daily for
suppl ement ed Wi ehiod (betwydent lalanéd B0f dayer Baytesvof ladin@istrationl a@NTrtiaely aparenteral
final concent fatl fulobubhhahusang mbcnta&eo%os "0 ARG L8 or
sodi um pyr uvatidivaty. a f| nal concent rat| on of 1 WI th

bet anerca hanol fin concentration of ut am ne at
a final 8% eﬁ%“? ﬁi‘?"ﬂiﬂe pe %Wéf"ﬁﬂ @F £VeRren Wy 1Ly de?ﬁ"xf'ﬂM é"lg"fwmg preparations
antibiotics ceamt @Mamplrtg aPegivéi fol dnfibld thode Eitined 1nQ@@£‘;€ﬂiﬁ1@ﬁelc%3¥T?ﬂmd&Qand and
Unl and stre nycin at a final concentration of 100

Rapi dl y aft erP lﬂéctfcpﬁlsetprﬁﬁgfslatgfé%w@fﬂtenwé@q mgenﬂ%élorﬁewu&saowmﬂed in scope
anti bi oti cs | by iR d@RpRfeRtRMinAud AR HinaddS lﬁefs%ﬁ&%g AR PlYs of
is understood o mean after the tir 5 passages I n Ig

When t he avi atheESvantibn gnlﬁfrmruﬁh@dse\mldam femﬁ(onoyaﬂy aqswp@s‘sa‘gedthﬁn thnseope
culture fhask ano [ the f ure fla svvas rformed
wth arou%‘cﬁj1 be{-\iﬁ\}e?en 1% 18151 né’%‘%g @ﬁca&%ﬂ}g fﬁlﬁe mfvg Bé@q%:oéll Jse
in the conpl etlescabydt hmranrmcll th)mE’ra@f)z&EIﬁbbythosﬁal"wll&éédlt]&galltSﬁ'dﬁfﬁd& ibtetgbing

around 7.3 x 104/.cn? x 106 cel |l s/ {5c 106 cel | s/ "
o) The aviGHIGET A 45 BRERGBE P AES RS HmERFY O Seciendsade T wisin
a) are cul tured seapel FeheSPpP&IRH cRAS FOLHC rédifRr 6B YSIcApiBL rdfendlwill be
passage 15, the conplete nediumwas depleted in growth Factors | GF1
and CNTF. Theméé?ﬂﬁg%lﬁ’ﬂefldstoﬁﬁd@lmsr'@@ﬁ‘w in one step, 20 from one
passage tgsanother. The enbryonic stemcells, preferably the avian

enbryoni ¢ ceIIs are cultured during several passages in the conplete
medi um wi t houFIGORESand CNTF grow h factors. Then depl eti on of feeder

cells were pe . ter he depl eti.on of rs.|GF1 and
NTE by & pr oI GURECL Halial Aoy Sputhufednt Y Ish BERRFI on over
several 25 pavsagers vE’crt@cbmkad)ﬂeycorhmesanang@neﬁnaﬂcatda@s&tt@fto tatiew plasmid

feeder cells Were used for 2 tq 4 passag%qse then a | ower
concent r at i on2BPLGEOR dbfep/l 2af| dongecicioe At drenglictipiap’ ¢repion vegow in

passages, 3@nda\ﬁ£h Qilts. THSphir 8BS MBS R Rlci bR 41h h gﬁiﬁ‘ngMSE ?I‘(ﬁ‘élﬁ Hﬁkﬂ%@cs

x104 feeder cells/cng, ﬁen around 2.2 x 1 er cel
the organism resmtance to Kanamycin in prokaryotes and to Neomycm in cukaryotes.

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



30 around 0.9 x 104 feeder cells/cn2, then around 0.5 x 104 feeder
cells/cn2. Then the flask were seeded with 6.5 x 104 avian cells/cn®
to 7.5 x 199 2W/HAI2del | s/ cnR and wi t hout feeder cells. HACEERR§H/S638ON
of feeder cells started at around passage 21 and ended at 57 around
passage 65. During the depletion of feedegycells, the chicken Valo ES
cells were seeded in culture flask at a | ower concentration than in
step a), about around 4 x 104 cell/cn2 to 5 x 104 cel UcnR. In the

hypot hesi s t hat Val o cel | re not. in _gaod shagpe f.oll ow, ng..a
decrease of f@gﬁféﬁamcﬁfiﬁﬁsg%nggﬁgﬁa@% ng ﬁr‘ﬁﬂ’éﬁ Pfé’g FSttlﬁecrlPr{eﬂe"glgV?é‘nMCS
cells are 5 quhitiplec€lohiag saeidiotitonal ap2Bipagesoridsion dabiRits AEWofSBLHES easely
cells concentration before to gursue the feeder cells depletion. The

serum depl et i GRangERRIC proposT MM RIPTOIRE - gr o adiagio ik EpstdRe f eeder

cel I's depl eti gGguNEY £ ahgaponi ng of serum depletion, the culture
medi um were conposed of basal commercial nmedi um DVEM HanF12
suppl ement éd \Wuntndrgowss ichimeric ddatf 1g6d r(kappadighhehddicaty ¢hadashons bmdbralitaihed

am no aci ds, 5[1“% %.of [p{'l)ét re viitam ns of commercial origin,
Wi th sodi um p;?ﬁrouva J/gi%pg I rggyrytglrrﬁlgcee%’t ration of 1. mM wth
bet aner capt oetiigurel 24t Vacthbt rahrirgo REEN brakdtan di¥ing . 12GiMighg | chhianepeesadion :

a final concen tion o . The chicken Val o cells were adapted
to the grow h_pik’ﬁﬁsﬁsgm}{'fg@émdi umculture in a two steps process:
first, the chipgkre My et Ibsarey ’SVapiothatcraddih Q%Gp Ieadp chbtht slpBession:
medi um conBosedb of commercial serumfree nmedium (SFM, preferably

ExCel | 60947 p¥ASGB(RSTY-88{ekl) suppl enented with 10 % fetal calf
serum and wit Ii‘IéU%E@O ﬁ%ﬁ@ﬂ:%uﬁ%%r@&l 2ssind ﬁlﬂh %g%‘% quhf}if}(‘% ?{Eg\ryptt,hains

vitam ns of comercial origin, wth sodi Um pyfuvate
concent r at i onuofericomtdol of REVpeomoteer capt oet hanol at a fi nal

concentration . 1 t final concentration of 2.9

nmv Once thi sP?%'ﬁ?angwgggﬁﬁ’g@épﬁﬁggggﬁew medi um ( DVEM HanF12 to

Excel | 60947) Fipse pBt pUVBREN (pRSYVeHDAEGSE ep is performed consisting of
a sl ow adapt at | o decreasi ng congentration of anipgal serumin the
SFM med i vieFAOBRIL e Gansiens Brsrasimoof J0Tols” Budly G colfp i serum dree

progressive defdufagi ng 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 UHATE otrfusigaily yexpressedaith ducks BRx®inedlls. BG4 cesnpendigtion rveas

medi um Seru md%%@#iﬁ%* 29 p]?ﬂlgf-\t S8 aatnggﬁsrﬁ-lf ﬁ&-t%@fe?tﬂg) eﬁlgeﬂ}%@hdf %gﬁc%gﬁ‘ation

135. At the en rocess of tion o erum
remai ni ng concertedapponr. 5 nganlimetlhcdfehd supdinatantwas ei t her 0.75 % or 0

% the adagpt at - d dent FBv13 | ls.t i on ..
cul ture setr ¢ EHOORR S SHHE ba8Se AL Sinhhoiatyp ndfirsiiaior JEETarofion
anchor age- i ndepe¢derChitiBy EB14sellatves, trangfcbedeitHer Wit IaG1 eRpreSiodeF@tor with

successful an |l ow to get different jsolates of suspensjon EBv13
cells. One ing 13 preeiptes o8 o8 ik RS U areeiet(ighior Fgistent e¢jgnies from

popul ation douRtidAER 1 RardsBicAsMOwere 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



58 18h), the optimal cell concentration into flask culture (around 4
mllion celUm), the cell viability, the cell culture honogeneity
(presence WORHHEI2Hf cells clunps) and the easi ness t OPCTHER2PH056285
the cells. At the end of serum depl etion, anchorage dependent chicken
Val o cells, nanmed EBv13 5 were able to grggv in absence of grow
factors, in absence of feeder cells, in serumfree nmedium EBv13
Cells were then adapted to growth at 37C, by progressively decreasing

11 cul't t EXAMPLE. 2: NN
866 10 2. 1. AN NRTHIAL M iR P goBerorEahe etn(aa TGy arompig wes
G330 were obt aidaeell foroasw Gh MNgehsiRERESuREEECERCHI hbdiufmaISRIFEr BioSciences). A

Roussay France). The parent . ducks were vacci nated agai nst Escherichia

Coi | (Aut ogen§d§°r§é%?%@n&@ﬂqre@p@e@)ko@%@% sseleqd with Ot miljen gell/mé Then a
(Landavax), Duygkn\chfigt MRARMHbIAS; CHRPALR V@S Wed K é&hp&hrﬂ{ghfj Eir%xs EP14 cells

rhusi opat hi ae (Ruvax), Avian metapneunovirus (Nenovac)
t yphi nt ur héin geaphader maimupmstl dgesito s léraruktlpnteqe 1Slel@td|&yr]é] Iéil concentratlon in

anti pest i fer géyé&éﬁg% %e%%nﬁv%%o%&t%us‘ | ae % &Re&ﬁnq\ﬁl ¥h[e mgmmtl)l}nl fg%l

RTV i nactive) mx r Ruvax

receipt, fert nbncmtdatiaakreagledu@:ks @lgﬁrmepxeteﬁubmcﬁﬁceqirdd(tctameﬁ B abend 11020
in an hypochl o[gy%g éH}at h 20 foll owed by a decontam nation with

Fer maci dal REF % o0 avoid any risk of contam nation |inked to

dusts attac heql*ngfme tshelgmednlnbodiqsi@l&rcea:ﬁi duk EB65 Relsfih ktre S RPLIBFcat BE
process, cells tromnmurine origin (STO cells) were used as feeder

| ayer to ABi nSkble fragsientedr dpek gpng) gERrestingnig@] |vas Fiapisd foe@pparth in
cells are mtgld E&gs dnylnzs'érd Akl E‘Aé&l‘?ﬂm‘@l)ﬁg‘ﬂm il ;)0}2 A lthérsts(Pu'éé-tank
| ose O

G ays) before s ng on astlc Irra ion Is
sub- | et hal dobwreahiar (Amld@e)swas destlech iwtithvp4 amlrlestceli/rmlt ﬁlaerr:elbhtct:wmltere was

but still per Xtr | ar
matri X, neces artrf(f/m% pr (%fr%’tgfi gongI% %&1 lg qta hceo§ “he ﬁg a axfimum
di f f er enti at edelCddnkisy ofTHemiBIdascelld/ml atmy\l\ﬁSIgderchfedtthOnAl cBBdSu’lﬁteﬂhEthum

Ontario cer Instjtute, nt o, nad froma con uous |ine of
30 SIM (giﬂdog’a? HBP%%FG&A%XQB%&%‘Y ?%ﬁn g MBYIgRY, QREeTtRtIgH eached
supplied by tbhe7american Type Culture Collection (ATCC) (STO Product

nunber: CRL-1503, Batch nunber 1198713). Fresh feeder |ayers were
prepared twi CEI@UR@@WA g{baﬁeﬁﬂycawl%thg)e]pqogle ofdgG1 antibody produced in chicken

EBx cells
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



wer e di ssoci ated and counted. A part of cells were seeded for

mai nt enance of viable cultures and another part was irradiated. For
irradi ati o¥O2@8/HeBpared a cell suspension at 10x106 cePCRERPDOS056285
tubes. Cells were exposed to a 45 to 55 grey dose and were seeded on
pl astic. After seeding, dishes or plates ggated with inactivated
feeder cells were used 5 during a maxi numof 5 days. Medi um Medi um
EX- CELL TM 65788, 65319, 63066 and 66444 (SAFC, custom zed nedi un)

BE04- 687)  100NE e i mpitet Crepal Tt sk A or R, A el P 480 of

(Canbrex, Cat lgGBEﬂ.th(ﬁOeSI:pbpﬂenm islndﬂ/f@domab@nstﬁmmar(ﬂsambg gapuldtidh Have a N-
BE17- 602E)) n.e sentl m no Amg ( Canbr ex, E BE13- 114E)
15Sodi um pyr uviaked Qe ide gigyctyrs 8 ahl-%&@n)awwwﬁf% iseqting (eNAE:  cat

n 13-607C) Betﬁcmmlﬁh@m? rofiRir@fiEn of@ind? cMZs‘S%&i. rr% §§Bﬁi)ﬁiyeproduced
(SAFC, Cat n 58902C) Buffer and fixators 20PBS | X (Canbr ex,

BE17- 516F) 5Cr yophigkeackBy eelligent Di net hyl Sul foxyde ( DMSO) (SI gma, Cat

n D2650) Fact %Sassay was developed to measure cellular proliferation inhibition activity of an IgGl

immunoglobulin either produced in chicken EB14 cells or in an hybridoma. The IgG1
antibody is directed against a CD marker expressed on human tumor cells surface.
Tumor cells were grown in presence of tritiated thymidine and were incubated with
10 monocytes or natural killer T cells purified from a normal patient, in presence of IgGl
immunoglobulin. The assay measures amount of tritiated thymidine incorporated in
proliferating tumor cells as a consequence of IgG1 mediated tumor cell lysis by Natural
Killer cells. After 4 days in culture, low amount of tritiated thymidine were incorporated
m tumor cells treated NK cells and with IgG1 antibody produced in chicken EB14 cells
15  indicating that tumor cells did not proliferate. In the opposite, a higher level oh H3-
thymidine was observed in tumor cells treated with NK. or lﬁonocytes cells and with
IgG1 antibody produced in hybridoma indicating that tumor cells proliferated. IgGl
produced in chicken EB14 cells display a better cell anti-proliferative activity that the
same antibody produced in hybridoma. |
20 FIGURE 10: Anti-tumor Cytotoxic Response of IgG1 antibody produced in
chicken EB14 vs CHO cells
A standard ADCC assay were performed using Natural Killer cells from two healthy
donors. NK cells were either cultured without Interleukine 2 (IL-2) or with 5 or 100
units of IL-2. Tumor cells previously cultured with radioactive chromium were
25  incubated with IgG1 immunoglobulin and NK cells. The ADDC activity was evaluated
as a % of chromium release in the medium.
Tumor: Negative control
Tumor + Anti-Tumor IgG1 from hybridoma (non chimerized): Positive control
Tumor + Anti-Tumor IgG1 produced in CHO
30  Tumor + Anti-Tumor IgG1 produced in chicken EB14 cells
IgG1 antibody produced in chicken EB14 cells display a higher ADCC activity as
compared to the same IgG1 antibody produced in CHO cells.



Two different reconbinant factors were used: 25El Reconbi nant Human
Cliary Neurotrophic Factor (CNTF) (Peprotech Inc, Cat n 450-13) E
Reconmbi nanWORgMAH212dsul i n Li ke Factor | (1 GF1l) (Pepr ot eRBCI/ERRGI8/0S628S n
100-11) Those 2 factors are produced in E. Coli bacteria. Fetal
Bovine Serum 30 Non irradi ated Fetal BoviggSerum (FBS) (JRH, Cat n
12003) The non irradi ated serumused in the programwas collected and
produced in Australia. Animals used for collection were USDA

ot um dur  ng AGUIR: augiraat andaft of aandried sk ol FESE Tk Sabiiree ops

to irradiati orhnhchf@pwtm dehge destruction of cr| tical proteins or
conmponents identified as essential for the | ntenance_of stemcells

in culture. |AP86k At Bascsighiompl BﬁMS‘l%ﬁn%P‘i‘z%% VerihE HV\F%F"&@@@%‘%&IE fhe

used in this %ﬁﬂﬁﬁfﬂe"i@ﬁs’c&@elg@ﬁé @’G!/VSE?;EJ@ll&@ch%te%bﬁ%loﬂr bt 1§Jr6r’f1§<§ﬁjé é&ﬁgnce
batch was added as suppl enent DVEM nmedi um used for the culture

of STO cel Ps (aflé@ﬁéhe @héckeg)anﬁwgstetl@@m@NBM nédharer whickern EBz®eenlls dEB45)
a specific qugld %ee tr rﬁ?éépé'df )?r{th %'W‘éi%?a&h%Wb@seO&%‘E an s%}éaﬁ&[ %%s $%n

m ni m ze hi gh concen I on l'um Wwe” have 'a
t he STO cel |l Spbxfoxgredwnlthnspcdlsence of 4 %of FBS only. 10 Di ssociating

o ot case manuRABEUPOH IS Aot Beops pIOch: PAPUISEEh ok S B RGFlh s been
di ssoci ati on et:fadharanis ﬁ)valamgt@csmt@mﬁosn theEé wﬁulmemﬁt&ﬁcm&@rfbr@&ct the
cat n BE17-161E) 15Trypsine is used for the dissociation of STO cells
and at | atl8 p §§]§'§§j§)§1 quﬁR]ﬁ«@ne This panel shows that clones B2, B3 and C1 express the anti-
apoptotic gene NR13.
Panel C: Growth analysis of adherent chicken EBx® cells (EB45) stably transfected
with NR13 anti-apoptotic gene. Stably transfected EBx® cells that express NRI3
protein were cultured in adherence in 100 mm dishes. EBx® cells that do not expressed
15 NRI3 protein do not survive into 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 12: Glycosylation profiles of 1gG1 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



di ssoci ation of avian cells adapted to Serum Free Medium This enzyne
of porcine origin is manufactured aseptically according to cGW

ref er ent i aWoc9pRil4€12éns by a val idated sterile filtrati oPCTERYGSDS6238
tested according to current E.P. The raw naterial, irradiated prior
to fornmulation, is tested for porcine parygpvirus in strict conpliance
with 209/ CFR 113.53. Trypzean (Sigma, cat n T3449) Trypzean sol ution
is formulated with a reconbi nant bovine trypsin, expressed in corn

o et act iy PRI ER b NG RSB RSB B

for cell di SSQﬁ&I?&eHQﬂ@mgﬁ MQLDIS@RMSZﬁftHe%sﬁQQ@ﬂhMB&H@H DHB%@QX The 3
adherent cell tures enzymatic cell dissociation solut

(Si gma, Cat n Y| gycoferms ‘a@réﬁtmltsiﬁd andebcrragduess ondoth edhbyesy EBéé @roduced
fornul ation uggd cBanﬂ&@tal lﬂgl{i?ké%éhté\%%l drSoh B %rﬁfﬁ‘dlgarﬁi”('ﬁf ﬁp&nﬁjamson

the culture veSsel formula contains no protein, and al
di sl odgi ng3of f@@H&pmduchidllgGuse of enzymes. Cellular proteins are

preserved maki S nochepi.cal stud h&s at are
dependent uporﬂﬁy’é&r 2%08%‘5%% Hn;ng 8’@ ﬂ e Fiadon Iy 5??}]%5& agglipgn-fHcasylated
was used to dehaocforas!Go,lel ané (ﬂ%ﬁlﬁl’ﬁh&ﬂg@lﬁnnbﬁﬁy prodwgd dAlEB66 and in
mar kers |i ke %ée Epi thelial Menbrane Antigen 1) and SSEAI (Stage

Speci fi c Enbr tigen-1). 2.2 - PROCESS OF ESTABLI SHVENT OF DUCK
EBx CELL LI NEAELBG@dJ ftf @Hg&a&@%f(ﬁrrélbééeé & m@&qu@@e%haw&@?&%%thﬂ@eand
r

yol k were separate om.the 5 al bunen during the openin

enbryos wafe @@Wé@smgaMMEWQFkMﬁm Hhetpesitizg pngpo tzsmalDHBsmt@eﬁhe?’
filter paper @Qﬂ;—}t tw f f
perforated ring w%ﬂ ﬁhe ai d %d g}gnc Ht&?ﬁgg(gﬁgh }rbdl*cwﬁ g bB{H e Lifts
perforation i £E4bemdubedig Wh’@seessﬂagﬂer pcmg'sag&@rfeomﬁmosylatz@ﬂ)rms GAgnd G1

dry heat for glpgégﬁa%g‘}t&@ﬁg @F‘?&S ven. In practice, during the

step of enbry per ring is deposited on the 10
surface of t hE‘IGD]lHESiIﬂﬂ& sl Rhedunor Chvt@ibRysponkd eigGe ankibedy produced in

surrounde rin The | is then cut out with the aid
of small ggu r§"6§ @@ﬁ@g %ﬁf‘s (vaﬁiélcélsrermved is placed in a Petri
dish, filled widite PRS: A&h@u&m’m Gelny{SAﬁawsrslcﬁtimg\@éermﬁgtceﬁs ring were

cl eaned of the excess yol k in the nedi um-and nmbryoni c "di sk, thus

free of the edebéiopjofd¥atyral KW@F gellsdin J@&léuawmwa@dﬂ»a(stb@dfete@ioaetftlémg 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



15 The duck enbryos were placed in 50 m tubes containing PBS | X The
duck enbryos were then nechanically dissociated, washed with PBS, and
seeded on %o iopgiciei¢at ed | ayer of feeder STO cel | s i nt oOPCURPAGR/ 6285
culture nmediumat 39C, 7.5 % CO2. The feeder cells were seeded in 6
wel | plates or dishes at around 2.7 x104 gel Ucn2. The conplete
culture nediumis conposed of serum free nedi um DVEM Ham F12

suppl enmented 20 with 10 % fetal bovine serum wth I GF1, CNTF, at a

final concentration.of .| ngl n i.t.h % non-essenti al am no

acids, with 1 o%‘f"“ Fﬁlﬂﬁ@kﬁf*ﬁ%@rﬁﬁ? ‘Efjls commercial origin, with

sodi um pyr uvate s@hdad FATRE 26QNGRGE pREDOREOTsidy: Jurlld MAthAl Killer cells from an
bet a- mer capt oet hanol at _a final concentration of O ut am ne at

! ] .5 M gl '
a final concerg?ltidononiN callsixgre gikhgrcultymed withowt Ipteﬁamk%g@énz)rcmw@hlﬂo
of 100 U n, i i . trafi .
and yeast ol at gh{tiwf%?’d :T;alglf act‘3 frllél'e %&@B’egﬁgﬁg ﬁe&lﬁn{ g?ﬁ?é&h‘cﬁ%%@lrddng&%ﬂe
anti bi oti c$§ i dnqubatedmgdy Ighddetmenpgtdbelimat different kenatutktidESraoging Srome 08 to

cultured int E di 1 assage .4, After.passage 4,
Che bace i oBATIRR (R TG Rk 83 SR & fio T hrTRIom release
repl aced by t hethSmhMdd@hit 3 medi um suppl enented with 10 % fetal bovine
serum with 30 1G-1, CNIF, at a final concentration of Ing/nm, wth 1
% non- essent i aNdghTefLIBEgsconditiops E< o o‘fg? ﬁ‘i‘f?% anidbagy), FROOnfKs EB§4 produced

commer ci al  or ighN areWndie poR&t M IRYEUMALE cal kiﬂlinfgi A& tHeQBRE ahﬁ&m;y%%cglfced in

0.1 mM w th beta-nercapto-ethanol at a final concentration o

0.5 mM g0t aftHecedls.- a final concentration of 2,1 nmM and yeastol ate

1X. The duck : . . ' 14. [

thi s now medi e ors o7 pe@nilf hitekodHil pER Biich il AdiBRERATT Shuctures
perfornmed at pHadwgetolthe CBR1deanainGTéacheligE& beawyl ¢haibe Gaistegidueshsa2d7 for
fromthe rredaim@%ﬁgé )from passage 19 to passage 24, the 5 nedi um of
cul ture was Pum suppl emented with 10 % FBS, with 1 %
nonessenti al #igure 138k d%he tiarindsyl-chidrsHiosd ootd) (MaH-GlENaaZ) 8Sshefn in plain dark
commer ci al or'b_gi n, vvi(il_h sagdi um pyruvate at a final concentration of
0.1 mvi wilth B8t Andradditinal sugan ARdaues that mavnbg Prcswe &bt &t gked o thesMan3-
mM gl ut am ne @¢NR2 bhRaliiconegnhs ati on of 2.1 nmM and yeastol ate | x.

10 When the duck ES cells from Peking duck enbryos are passaged from
a cul ture di siiguse ahti:nlagrameok seaipiy &fpec i-linked bi-attennay pdedssrehaddes
wi th around b C I

the conplete cu tufgSeZtﬁ%ggngfg ﬁ{%ﬁ%l%l]ﬁ’ déﬁa@rétgéa(scgg%% Zﬁ%létpﬁgltd:ﬁ%n‘kg 257 for
feeder cells Wwenan fgéisj.orned by a progressive decrease of feeder cells
concentration over several passages. The dishes were originally 15
seeded wi 2& around 2.7 x104 feeder cells/cn2, then around 1.8 x 104
feeder cells/ E%ﬂﬁﬂ%ﬁen passage 25 and 31, then around 1.4 x104

cell s/ cn? bet weermr—passage 32 and 35, then around 1 x 104 feeder
cells/cn2 bet BXAMPhEdagRicRén BBd13dell linkahora SPWNHiRerd stkaihOdAf.@eder

cell s/cn2 between passage 42 and 44, and finally from passage 45

di shes were sﬁém%vi an cells and wi thout feeder cells. At
the end of thggfeeder depletion, 20 the dishes are seeded with 9 x

104 avian cells/cn? to 12.7 x 104 avian cells/cn?2. The depletion of
feeder cePts SpesificeBathescy dyen () Straidoadadl &l tThe st gfeain &5 a Prhite degpghomn
t he depl eti on nf | b s: o

cul tur e ai shod a1 PRRAEK 66 ddivalol by Wil S Rl TARR G Dicken ceas,
around 9 x 10suppbéd/eR atcortifRafé of atflgsigelrd feste® 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,
30 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,



After several passages without feeder cells, growth paraneters

(Popul ation Doubling 25 Time (PDT) and Density) are studied to
confirm ceMO20089212#t y and robustness and to initiate tHI/ERH$8/02628F on
of ami no acids, vitam ns, beta mercaptoethano |, sodi um pyruvate and
yeastolate. Cells are considered as enoughirobust to be submtted to
such deprivation if, PDT is |lower than around 40 hours and cell

density higher than around 26x104 cells/cn2. 30 In the case of the
present duck e EBGG eRrj vat

vitanins, so d%l?)%gulggddoﬁapﬁos\{ ng%@%?saen({n%ﬁ?%% th% n}%lefn L ngectlons Avian

mer capt oet hancﬂhmm:raeheutm Vinat (@R B HﬁﬁqﬁﬂgepzﬁRgallﬂdal’ulﬁ hede claciebntdggetere only
were renoved sinu) tgneogi Iu%/ fromit h@lﬁ di um Thus, bet vveg
passage 52 anéu feqtian wath d@?"“&ﬂ“ﬂﬁﬂté" [¥ot Iﬂ contamination

suppl ement ed mnkéwlmgﬁamﬂﬁmmggé @lrRgadrBsort. Fol | owi ng a short
period of adapt ation to the new conditions of culture, tenperature
decr easi ngSwadegddricet ed. This decrease was performed progreSS| vel y
bet ween passa 0 les, .
o orow ot 37k g FF BT Bbess FARRIARAEOFRREL G ool Bl diflin
by a new SFM if&E@ ozHsg)i ‘Mmaaabd esl f@ﬂaelaker&ﬁ?ﬁﬁ&nta&)thea;ﬂtmotepmgSﬁgxhlcﬁé’n stem
the culture nme 65788 nted wth 10.% EBS, 5
T gl ut a ne S TRGo BETE aels ren ROl B R Bttt g (5o 53

transferred i IGrﬁysMbbfo@e besdingt baphaaat THiYdOe df Shadiiontigiangd-lemdetiose that
constant a |téq490n ta‘éfl ni.tiate apnchorage- 10 i ndependent cells
growth. Td £e ¢ AL vttFeshet B st tyrls but B4l DB (e aragHFiggsor growth

todi T ed and @eﬁ:’%&@Qﬁcﬁ%ra@@lhﬁﬁ%&ﬂﬁ(‘%c&@%%ﬁﬁ@ tdidohGbrfhd Q1P n{%&péf non
the seeding in the ULA dish. Thus from passage 80 to passage % he

medi um of cul diffesensiated Seiks GTM 3 suppl enented with 5 % FBS, 2. 5mv|
gl utam ne and X W%E?'lﬁ% Qvas%e?‘@’ecﬁjggr&aégm&&fg Zgéu{?:&t ALf%, ®Fbronto,

EB66 cell suspension after passage ‘Serum I'on was
perfornmed by &apadagfremsavwendmeuedsicngf Silklr (Sangos‘ ﬂnﬂmdz Mic&) smusamembhenic

roach 0 o Ser IHCTHOGAY Bet biefpy Fearstitncties ot G (i ddiqchgsTo

at passage 86 pajificte AdRUcratCRBY 56T eBHh rﬁlmﬁehell@:)ﬂdlii)f f&@humed@pla@&ﬂsoﬂmre
anchor age i ndependent  dEB66 cells were able to %r ow at_37C in _absence
of grow fact oPEPaeH tHisE enweskotn ensedondapnday and taussdgin Exnoactpllnegilyere

After the obt @E%c%e@ind'—ze%ﬁﬁe@%baﬁ %i" !:élstv&% séé[i&i ﬁli)lnﬁu{téhaﬁéeo(‘!f ﬁ&bl@’&ﬁmres

in the SFM GIM 3 suppl ement ed by nmM gl ut am ne, sone s
adapt at i on t oaSFmothsdpart wes e*radai@@ 591'ldatﬂlainqmweanemredgir@ﬁwsp@nswn at 10x10

adapt at ICH?) E&QE%EFNQ&F n&lg%#ﬁ Extgea hs ‘?399%33 Eé&s%'a'nd%é‘%gﬁg% on

Excel | or exanple oni ng ot enst on duck

cell coul d al plksticeafter aceding, ni[shssemcplams cedisbwitk indctiysas fekat ells were used
EXAMPLE 3: Du k . EBX ceII | i EB26 3.1 - RAW MATERI AL 30 Duck Eggs,
Feeder cells, ‘é‘&‘lﬁat‘in% @S and Fixators, Oyopreservative

agents, Fet aI Meathidm Serum & di ssoci ating agents (ldem as Exanple 3).

Duck eggs from Peki n% strains GL30 were used. 64
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)



Medi um Medi um EX- CELL 65319, 63066 and 66444 (SAFC, custom zed

medi um) Medium GTM3 (Sigma, Cat n (©916) DMEM (Canbrex, Cat n BE
12- 614F) 5WIOa0%H312& x di f f erent reconbi nant factors weP@I/EREH/056285
Reconbi nant Human Ciliary Neurotrophic Factor (CNTF) (Peprotech Inc,
Cat n 450-13) Reconbinant Human Insulin kike Factor | (1GFl)
(Peprotech Inc, Cat n 100-11) 10El Reconbi nant Human Interl eukin 6
(1L6) (Peprotech Inc, Cat n 200-06) Reconbi nant Human sol ubl e

Interleukin 6 r or L6r Pepr.ot e , Cat n 200-06 R
Reconbi nant Hur%ﬁae@?@ﬁ?t@ﬂfanﬁl)a@gﬂa’{rgﬁ:)qﬂzgggrot ech Inc, Cat n
300-07) Recormifreaahd Huaern basic Fibroblast Gowh Factor (bFGF)
(Peprotech Inc, t. n. 15100-18B) All those factors, excepted IL6r,
are produced i WBR 1%ffram %pétr?O)aBEgoﬂﬁgPe | L6r is expressed in
transfect ed HEKZO%r&RldeRyded % (SighRAERSS PeradySTABLI SHVENT OF DUCK EBX
CELL LINE EB26 The duck enmbryos were collected as previously

descri bed Wit h Ktdee “1hemauert w#983ryos were placed in 50 nl tubes
cont ai ni ng PBS . y Ghapy \V i
di ssoci at ed, oAlsthag P?*CE@%@@@%Q%@?'@&W%%?F%%??%”é??ad%=5\y°g?° agid Sigma
feeder STO cel [Cat n946A88)pnpl ete culture nediumat 39C, 7.5 % CO2. The
feeder cells se din |1 .pla (o) i shes at around 2.7
x104 cel | /cnﬂy\%ﬁgn’é‘ggg’wxgg\fﬁ%%ﬁﬂeggﬁﬁé@?corrposed of serum free
medi um GTM 3 s ppeieahedgith S % fetal 25 bovine serum with | GF1,
CNTF, 11-6, I1-6R _SCF and FG- at a final concentration of 1 ng/m,
and with 100 nSimebylehiogyde MO NSigna, Gaf £hD05) of ni xture of

vitam ns of copppcial origin, with sodiumpyruvate at a final
concentration of 0.1 mM w th betanercapto-ethanol at a final
concent r at i on Tafo dffgevecogibinaanfeptersavera ugddnal concentration of 2.1

mv] penicillin I L aty r-ept ci.n at, o

@ tral 30 concontear R FRRE e A e b ekl TN TR FR A, Elen

after the first#spadsages of the cells, the mxture of antibiotics is

no | onger _added, {0 the ium  The expressio pi.dly is unders

to mean after ﬁ] e‘foin}q’é ar;r‘gg’t’@a'@hﬁ‘élé‘%g’&gg aARr ]g@ﬁéﬁa( ‘?Pr¥‘ﬁ%h %C&atﬂsﬁﬁ)@gl)

cell's vere culthetwsfaciordvi@e pRANEALE ENEHi YRtk t 0 passage 9. After

passage 9, the conplete nmediumis partially depleted in factors.

Thus, bet weenfg4éEayee $gugnd 13, SCF, 1L6, |L6r and bFGF were renoved

for the nediu i I o mai nt ai ned at
Mo Y@t /ﬁﬁfiﬁ 9&91?'3% m(FBS uas ﬁ%‘é % Yﬁ;ﬂ? )

a concentration of 1 ng imul tane cease 0
The non irradiated serum used in the program was collected and produced in United

20  States. Animals used for collection were USDA inspected and acceptable for slaughter,
It was added in the medium during avian stem cells culture. This batch was not
submitted to irradiation to avoid the destruction of critical proteins or components
identified as essential for the maintenance of stem cells in culture.

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:



5 concentration of 1GF1 and CNTF is secondly perforned between

passage 13 and 16 to finally obtain cells able to grow w thout

reconbi nanWOReYHER4at passage 17. The factor depl eti onPGRERIGHFE28DHY

a progressive adaptation to |l ower concentrations of factors. Wen the
duck ES cells from Pekin duck enbryos weregspassaged froma culture
dish to another, the seeding of culture dish was perforned with

around between 7 Xx 104/crr2 to 10 12 x 104/ cnR2 of duck ES cells in the
conpl ete cul tur nedl fer, the seeding is nmade with around
7.3 x 104/ cn (‘?”S’(’”fﬁ by 7’5’5?’%%@ 4 x 106 cel|'s/100 mm di sh).

After depl eti @romke seCepdhbiaat: pfackerbnufactdea b &ehe Didtassics)| Gireag ueed
performed at passa 23 reaching the final concentration at 0.5X

Then, after pé.%rst%gls@fla“ﬂ’éﬁf@hfe’@ﬁt%‘Fanfsé@%léf’r Iscel I's were perforned by a
progressive deg e tion over 15 several
passages.. The J?‘gﬁ%sgégl o%?wl%n%{ y see dE)\;jlmth around 2.7 x104

f eeder cel bs/ dirgysint ise.rsedafamhd dﬂssc&@tlonm STéedeFER eklls Anh@ lbietpassapes for the
passage 32 an t he 4 cells/c n passa

nd a0, chen diseriien 86 s dfort iy s Pk ey 188 B8 ¥ ireine
47, then ar oumntigh, % maﬂﬂdctﬁlee%épttcell} Sa/ccdi‘&ngetb\/\&(BMPp&Se}&gﬁl 48ndifishsSBy a
and finally fro ssa Fl di sh wer e geded only with avian cells
20 and wi t houtapiaidetertie filtation METPAETG e pocopling @efdlérramo%si e g1 material,

di shes are Se@l‘iiﬁﬁlatt‘!ﬂ Horlo Zbrﬁﬁf’maf{ 18 Res @8 IfdrSosdife hivokdud 1r?(st13i&400§1\5h§rﬂ:e with
cells/cn2. The d lgl etion of feeder cells started at passage 32 and
ended at pPAss3FEFIS113.Bur i ng t he depl etion of feeder cells, the duck

ES cells are sg MY (o]0} rationthan
in step a), aboﬁ?’%%" d%ff%"ﬁg ?%?Tﬁ"{ﬁg’% 4 %ﬁﬂc)el | / cnR.

After several ’Ibmalg&ﬁ‘ dwsddmmh 1Q5rdaéﬁdﬁﬁsed’&rhﬂlﬁatlogrwwtb geatlpdeicdr<lls from

(Popul ation ubl i n d nsi studi ed to conf
el | stabi 11 ¢ S HREEHeanG AR VFyi, T GVEHE CBAs Jog a8 sliows
suspensi on. Oatsloﬁgal@eofcwuwvdﬂfoadua%ﬁa%ﬁfes rOIlEr frotel 24 RRdsthved riaRing
a culture in suspension if, PDT is_ |ower than around 40 hours and

cel | densilfy BPHHS IMABROAERIAIH sidicy thelsaisedapsndenp uponshe secopniter | qfscell
mor phol 0gy _ShatlkebioteRUTHis ERLRINFE used! B YoRHR!dol SR80 fAes GablySis of

shall not attached to the c dIS t 00 nmuc case of t

EB26 cel | devélodggiashimarkan llﬂfr@Mﬂn-ls(lE@pbai@i dfervbeare Anfigenal) eadd 4SEAT (Stage
passage 53.7 C r sferred in a Utra Low attachnent

di sh and nai n?é?cﬁ%%ﬂnh%%\ﬁ gtrléecrzlgfl stant agitation at around 50 to 70
rpm For the n2xPRAECESHEH ESTABEISHMENTE@ICEBVIB TELD HINBKS

(Sarsted, ref 831812502 t a _concentrati,o se between 0.

05 % 10620 el FEPTECRBPIGniling Ak SHGR PBaH CPTo RalapEe FUe Be OREPifwThe

condi tions of e@blbyiere @ﬁbb@i fedat t}@q%mea&@fsldﬂ‘récqwa{h%@ﬁhdﬂe% phkth@ p‘FIQ:tte or
hours. Regardi n t his grg 5 evol ution, sSage 59, a new set of
deprivation wa@t Pl Figp amaf'rhlaﬁgrhﬁmtfé\lﬁﬁr@éperég’@pmﬁnp Mipapee, cut out beforchand

bet a- mer capt o ﬁbﬂ'ﬁ’

after passageﬁ{i':g@@@ﬁ1 e?%%é me u%ﬁ\%\l/ggaqﬂsﬂﬁ% ﬁg%%ﬁe %n%tﬁ g ﬁ/éjgéé%{ﬁm
0.5 X yeast ol ace aodt D2mH. ﬂihfbsglsmaﬁningew@rd sferilizhbugeg dnmhﬂaribeahocumo Blnutes
performed,on ¢ell suspensi al r.eady, te ro

Peeder cePts, ot AN SRt AR oA o b B St yoRit Rl promseen
and bet a- mer gaﬁt@ﬁ:trj?cawhich 1§&fu5lmuffiﬁf pded b}DﬂleV)ﬁ@eIﬂetfg cnhe&:dtebyb taen cut out wnh
progressive decr ng.starting from5 % serum th %

% of serum coHieérft Patmadhpain o§pfpser and dig viele rered Placeudﬂﬁ&ﬁe;n Fl'éléchﬂled

0 % serumin Fklpe!dr vﬁﬂﬂ d My&o[@@aPMmpseﬁhH@hﬂ Rd &ﬁleﬂtﬁaS(%? t8d ring were

passage 61 and ended at passSage he end of serum depl éti on,
anchor age i ndelp@ndefﬁtth@i@éwswgk @eﬂw anﬁl@rr@ apblthe cwbIysnigrdis, 4hus30E phthe

absence 0 6 %sa\ﬁtteﬁirn is chﬂec‘i‘&ﬁ? gpg{te“fgﬁgﬁé hceI ls, in serumfree

medi um E s weré then adap in absence of 0.5 X
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



Duck Eggs, Feeder cells, additives, Buffers and Fi xators,
Cryopreservative agents, Fetal Call Serum & di ssoci ating agents (ldem
as Exanpl ew®zo0g4eik4eggs from Peki ng strains GL30 wer e BSEEP200483628M
30Medi um EX- CELL TM 65319, 63066 and 66444 (SAFC, custom zed nedi um
Medi um GTM-3 (Sigma, Cat n (P¥916) DVEM F13g(Canbrex, Cat n BEO4-687)
67 DVEM (Canbrex, Cat n BE 12-614F) Factors Six different reconbi nant
factors were used: Reconbi nant Human Ciliary Neurotrophic

meulin' Ui ke GES007S1 0 @&ﬁﬁfﬂﬁ@w!}w < et s BB peoriere uRRe medium

Recombi nant Hueaged, rﬂhelfdeﬂéﬂ‘deﬂs @e&elsb&kdﬁfﬁm ehind chl(ﬁafewamzqqre(z@ﬁqplete
Cl Reconbi nant Hurran soI ubl e I nter] eukin receptor (slL6r
(Peprot ech | n€vltes: meding -196$9mppgsD @eb%ﬁ%l‘i‘?ﬁﬁlﬂerﬂﬂhﬂﬁedﬂ% EN-Ham F12

Factor (SCF) (sg&ﬁﬁ&ﬁérﬁ@d"witﬁ‘% o Rta) @al?Q&ulgmntQhGﬁe%@N %&) Hgﬂ?c'a Afb?ﬁ‘ht?on

Fi broblast G o Fact or (Peprotech Inc
t hose fact 6rs of éxgaps aud wn_lsﬁ %o ameeqscrtt@u@mmmanldE Wlth)l i bfamtxarrc af vitamins of

gg&l:glses IOEG rES 'Fi@%{é%éﬁf%ﬂwq ﬁﬁfrﬁ‘?a %Eﬁf%f}%ﬁgn &tlon Pof mM, with beta-

mercapto-ethanol at a final concentration of 0.2 mM, glutamine at a final concentration
of 2.9 mM, with an initial mixture of antibiotics containing penicillin at a final
concentration of 100 U/ml and streptomycin at a final concentration of 100 pLg/ml.
10 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 5
passages in general.
When the avian ES cells from chicken Valo embryos is passaged from a culture flask to
another, the seeding of culture flasks was performed with around between 7 x 10%cm?
15  to 8 x 10%cm’ of avian 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).
The avian cells, preferably the avian embryonic cells of step a) are cultured during
several passages in the complete medium. At passage 15, the complete medium was
depleted in growth factors IGF1 and CNTF. The depletion is made directly in one step,
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



The duck enbryos were collected as previously described with EB66.
The duck enbryos were placed in 50 m tubes containing PBS 1X. The
duck enbryW® WP¥I4LHEEn mechani cal |y di ssoci ated and seed®dl/BrR0eH56285

i nactivated | ayer of feeder STO cells into conplete culture nedium at
39C, 7.5 % CQ2. The feeder cells were seedgd in 6 well 20 plates or
di shes at around 2.7 x 104 cell/cnR2. The conplete culture mediumis
conposed of serum free nedi um DVEM Ham F12 suppl enented with 10 %

et bovine SEEAYANT e s 8 5 0 BT 5 oo

acids, with 1 s%daﬂ immiculture €laskf atvd toswer ﬂSndﬂﬁtrﬂibmeatrCinadtepﬂﬁ)L gbout awsuhd 4 x 10

sodi um pyruvate a ngentra of
bet a- mer capt o€t ‘&%Eﬂ g ﬁgﬁd ‘?@? tg\? higt l}aé%ﬁgir\é%?e“é VTGt in good shape

gl utam ne at glidwl a%&@@s@tdf%éd&ncéﬂfs cancjenﬁMonnﬁnhechl theR kheadidN&lls are
concentration of 100 U nl, streptonycin at a final concentration of

100 pt gi m San@ultyreq dors peslitianal prespacs | Witla thee panien &erler, ealls (rggecagationybefprpeto
cells, the m f 4 S no longer added to the nmedi um
The expressi oﬁ]{é{l‘?thgfeéa@fsée??lgéedr@tﬁ)ood to mean after the first 3 to 9
passages in gé‘ﬂlersatu.m %pWhtm cerk pEiforoeld| afteartbe eudvwthr fadtor rand hibe feeder cells

DVEM Ham F12 c¢o I et e i u as 7. At sa th

base. el um | SONBTT g s Vel eSS e e AR efeusimiosst of
by the GI I\/LB (b@sﬁipb@hﬁleﬂﬁﬂinwam&lumnm%irﬁﬁlm@bleﬁﬁnwd fvﬁ?lai{) ‘l’/ﬁﬁtal eIV s&rem
serum wth | l1-6R, SCF at a fina

concent r atlPon? "% WFtHd/‘ymnon‘\ﬁﬁsf’?flai a%q?cﬂ‘fldés%’glhﬂ /%1&1&%“%{6 ohifeguns qf emmeragigl
of mxture of guphank e Q?duﬁm@”ﬁ?rﬁ%t@' atOfal GinBh Ohdddrd@e WH MUY alRh abeta-
a final concentration of 0.1 wi t h bet anercapt o-ethanol at a final
concent r at i onmstcagtosthangl agad“tnahmnéerataﬂan pf fgimMo glutaming el o final Sopdenpration
mvi penicilli f t

a final conceﬁ{ ?gt@\énmgk%% jl gé n‘%fs ¢ QJ& éetg g? H{ (regT (B{ﬁl Lﬁ%@ge&ﬁ%ﬁ&@m@&mm
passage 11 t helnsenmmtworsta@mmrca:bssoﬁrst sthelebucleas@elloateliﬁu%earamdBCEdapteti&o a
| L6r and

di f
e um s TeonSBugRTORE e (o st ERfReURRL ST Proterab ) Excel

concentration 609471(smt:rmoménhes} stpplaicnesiseift 1Y, fal &uf REinilend With 1 93 nbh-
10 of m xture of vyitam ns gf comercial origin, wth sodium pyruvate
at a final cofteRitdl AFEh ags ovih Ao ol Phe - iPénepe o cemmenssl ogiging with

final concent gafilf 'fbyﬁfvat@ aPa fi‘ﬁ{hl GhdRalieort m@«{ leﬂ%etg %&%ﬁbmgm Rt PFinal
2.1 mM penicillin at a final concentration of , Streptonycin

at a final con@l@nntremon@ﬁOafmmglu;ﬁgmlmawa}mmﬁme 0f29 M. Once this rapid

o' 15 roconni ot PR s By pichd Ialihicie P2 BAOR 6Rl7 P SRR R rAes. o

after passages@@nd Ehp: [G pbeﬂohned/\mnelsmag asﬁeaslmddamatmnsu dbcrmdrgmndmtmmf

assage 23 and n the duck e Peki n duck
Do 2 o SuBAT SRR e S i HP G B el Serhn DA Sevartigmgs by o

cul ture di sh prgrdgsvé aémln\gns&dm@g aomd10ed ween, thex 7504/ ek 3 %, HenX2.5 %,
104/ cn? of duck ES cells |n t he conplete culture medi um Pr ef er abl

the seeding i &rdee i en 078 PO PORTiOn 1 REM eglhculfyg medium to firally
cel | s/ 55cH® Ofeath ¥ od Qbumeinl SEQQY @Uf'hgé ﬁ@imﬁh%@mn@ﬁé étloﬂas%ﬁég%té age 103

depletion of feeder cells is perforned by a progre S|ve decrea

feeder cells @mﬁlwﬂdﬁmal%‘@ged)%r sever al passages The d| shes were
originally se r n %104 f t hen_ar

1.8 x 104 fee%g‘rﬁ%ce /t %n%g%e Of ge “|?)’r%%osnaoefesg%’51 §'§ lelfl?fnmg aroun d}&ﬁ?nzf’ £
x104 cel | s/ cngertmat mESFMpﬁfeélagleW@é} oithel 875 %heno %5 tley adapehtibn Xof1&horage-

feeder cells/ passage 38 and 42, then around O
feeder cells/ ?P@“%‘é‘ﬁvﬁm %"ilé gesua%enalﬁa fares igrsd: rfalPPye fﬂieoﬁff"ﬁé?géétﬁ@l’ts
47 di shes3ger gefiseedo Qéﬂléﬁc Whétdrabliadbpefdchs RO \I‘éollalﬂ&u%ﬂje%dﬁ* the attempts

cells,. At the end of the feeder depletion, the dishes are_seeded
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



20 then 1.5 % of serum concentration in SFMcell culture nmediumto
finally reach 0 % serumin SFM cell culture medium Serum depletion
started at Wo2%44é1267 and ended at passage 77. During tHMIEERE8/136285
depl etion, adaptation to growh at 37C was al so perforned. Thus at
passage 65, cells growing in the culture pgdi um supplenented with 2.5
% FBS were transferred at 37C avoi ding a progressive tenperature
shift. At the end 25 of serum depl eti on, anchorage independent duck
EB24 cells wer . C ] >t.0 i
sbsence of f oddly tsaplihaPkeeBtentor HhaR iRl AN P Ehipbydne o
duck EB24 cel viabihy,etht aceljravuat h@vdgeneitst (gesthdd FkdVeide ofipplle vinipe)y af the
2.5 mM gl utam ne, sone further adaptation were made by dilution or
progr essi ve a&&me&ﬂ(’dﬁaﬂwlﬁs@%ﬁ ‘fornul ati ons as Excell 63066,

Excel | 66444, Aptiebdd cihefdiOiddtion THRhSHBCIGRhAEt SicleUSPES SEIRNnAHEKEBYI3
EB24 were perfornmed, an duck EB24- 12 subclone were sel ected because
of its good pdfroriiaieoronabsanes ahgioy faeprs; Boabsengp of &eder celily iErgnm free

5: EXPRESSI ON ggqﬁjé = par | e apdey '
vector: pWS4:r%n\1éE§ pKNeﬁgég\P%ﬁ\é)iﬁ ve}":lt%draiIJ egcg)bggde%tgoﬁprlsésﬁéq{sﬂ E%S{ewly
resi stance cadgsatasagtosllahltwetepimmsatird ofdp?@/Mlacati on in E coli and

clone selection after transfection of expression vectors in 5 avian
EBx(r) cells. The npal gene encodes the neomycin phospotransferase
protein and QEXSMPOLEQOWwkEBN & lirIBiance to Kananycin in
prokaryotig and to Neonycin in eukaryotes. Transcription is driven by
bot h prok yogi—le'—%ﬁwr&%%c pronoters cloned in tandem upstream
npal gene. cDm%kg@gpdi ng proteins of interest is cloned within a MCS
(multiple cloning site) located in an enpty expression cassette

har bour i ng 10 Pask exgge| f{ore Rektjgabirans (848t were( pbtainghwrasn JApNAUD, FRERES
an intron andSELE@'TY(Z?N r(EngﬂJiérg,!I&Hl"s% 'i*ra@cg). the irgﬁtléﬁ\f\kmgﬂe%a@cﬁhated against
exanpl e expression vectors bearing &V pr onot ef sequence; simlar
procedur es wedechsgekat 6oliofSttpgabuexypcessi Coli vt &r 62 Phst@villa multocida

EF& HTLV, ,5V4 et a: Act ibn,. nPRCK, . ei F4al pha AG >: 1 . pr.onot er 15
55 T oeedd) R A iR, FOBHBV R Py s P hiae TRuveR),
(eﬁpr eSS: th plﬁ(;‘]/ﬁﬁ%taﬁnaﬁﬁ&’vk_ ii;lg@%nbmta)c), Séﬂﬂ?ﬂ?d@ﬂdﬁ%ﬁ%ﬁzLﬁb&:ﬂﬁrﬂiﬁer‘%ﬂlﬂ@knws
appa light chain) was kindly obtaine rom MAT- Bjopharma (Evry, .
France). The B?‘i&’ﬁ’te%edeﬁiﬁ‘ﬂieﬂKWPPW"f Fhine RSHTLGE A viap mepRgsngyirus
( MAT- Bi ophar Ehengsktives hin SN Db eSa®f. RENEXReipt,
MCS 20 regqi o@%a_ﬁgs:nerat egc[;i\%)%ﬁ ?%%ﬁg’gei - If{SM?I nl- pV_S/SAEilejc l\/agyfi %ﬁ%tpt
chai n expr essfatilized Rgkingedickhyges @y pbwitisede a ephiasrit @y hyRelygryde bath

Sar coma VhiUS i [ i S 49 - .
Labor at oi ?g d£01 hecrla |Zd g%ﬁ%ﬁﬁgtf U&tg{)%]n-l}%ﬂg%, %&#@s?g %@@ gny risk of
pronot er was B@Rrainplidnf fikdd fo dustspiadsREY tiecieiv t h S029 ( RSVBgl 2F:
ATAAGATCTGCGA@%@ GATA) (SEQ ID N 7) and S030 25 (RSV-IPpol R
TATGCTACCTTAA GCTTGGAGGTGCACACC) (SEQ ID N 8) prinmers. RSV
pronot er PCR f g e tepdd tHe\fYSe4hsl coiBrfeortl hgieiné edgini(8 1O Belld) vandudePRO fecder

pWS451 CwW pl[?om)terl_es,s fragnent was agargse gel purified and.
| i gated to RSWHT BRI e Bugeetency ofdugle @elﬁmgﬁoﬁﬁe@‘iﬁréd@ﬁ@r@ mitotically

25  inactivated by gamma irradiation (45 to 55 Grays) before seeding on plastic. This dose

of irradiation is a sub-lethal dose that induces a definitive arrest of the cell cycle but still
permits the production of growth factors and extracellular matrix, necessary for the
promotion of the cell growth of non differentiated cells. The STO cell line was derived
by A. Bernstein, Ontario Cancer Institute, Toronto, Canada from a continuous line of
30 SIM (Sandos Inbred Mice) mouse embryonic fibroblasts and it was supplicd by the
American Type Culture Collection (ATCC) (STO Product number: CRL-1503, Batch

number 1198713). Fresh feeder layers were prepared twice a week. Exponentially cells



5.3 - Vector bearing RSV promoter driving 1gGl heavy chain
expression: 30 pWwWS450 (pRSV-HI011) Mab gammal i sotype was obtai ned
from MAT- BFONEYHAI2Evry, France). The bl unted Ncol - Hi nRFT/EPZDI§AS6285
fragnent from pH gd - H-cl one28 (MAT-Bi opharma) was cloned 71 within
bl unted Nhel-Notl sites of pKNexp MCS regkgn to generate pVVS449
(pCWHI gA L). In pwWS449 Mab heavy chain expression is driven by a
CW pronoter. RSV pronoter PCR fragnment and pWS449 were di gested

with Bglll and_]| A ronot erl.ess DNA f nent . was .
agar ose gel p‘j\ﬁr%ﬂg%m:éag%i ?Qﬁfagg‘}“e 1o %%lfs onpt 8?edF‘$1?(%r18%1PteP%m8r° iaple
pVEj/SﬁSO (Fi gurceltuﬂ‘Bé ?jncﬁarﬂ)ther &liabvav ereddt&d. epiredikiog, WwopfRpdrd®Q ckil ghpension
an eavy chain er nfrol o SV pronoter: pVWS455

(PRSV- LH- I gGLY* gﬂﬂaoiﬁysﬁfgom(fb‘ﬁé\/g S—Wf‘d%i’jposeﬁﬁé a4g ¢a 5 Bishidogapidryvere seeded
expressi on cagagldsac Mo Qebdiib, HEResRP YN QERLE WithaicATREd feb@Y BYs WERused
from pwWs452 using S029 and AS455 (AScBanBV4Opol yAR 10

ATAGGCGCGCECEATMEEAFEaATCENFTTTACCAC) priners (SEQ ID N 9). This
DNA fragment ggé’%glgg the RSV pronmoter, the HI0 |ight chain and the
SV40 | ate pol yA was digested by Ascl and BanHl . Reci pi ent pWS450
vector was AsdMgliid E¥-QELL E4 65788, 65348, GH066 had 6644¢ 48 AP@ huvtenizd nvadiven)

dephosphoryl at bef i.gation W, e purified anplified DNA
fragnent to geﬁgerdé%%g%gﬁggm(ap%\% E&gﬁ | gGl) (Figure 3A). Sane S029
and AS455 pri mENSEMe HamFS2(Cimbraqat hyRRE0QE3PHVVSA50 the |1 gGl heavy
chain expr&ssi on cassette driven by the RSV pronoter. This DNA

f ragnent Beari P@’IEWCR@V%fG#&O@rE Ygrﬁ@FDgGl heavy chain and the Sv40

| ate pol yA waggiggsted by Ascl and BanHl . Reci pi ent pVWS452 vect or
was Ascl-Bglll digested. 5 ends of the 20 linearized vector were
dephosphor yl at &dutyaing (GambrgatGasn® BiEd Ar60H® purifi ed PCR DNA fragment

to generate pvy%g%n/sﬁ%é{nwmgga re:g Fd'ag%u\]@:sﬁgéoz(% 5 - NR13 expressing

vector bearing a puro I n° resistance: R13- puro) RT-PCR
experi ment was Noerssontiad chnoino Aoida CihifrenCat ht BH13-1 o48)S86N4A5 Gal | us

Gene. a1 donucPeur TR b AR T s PR PR o) 0 o Al apoptotie
ACGCTAGCAT GCCORGrh b ICArEAGaA3AR 6(78BQ | D N 10) and AS377
(Notl-NRI 3R Gﬁ‘m@m&ma, 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



CACCAAGAGAAAAGCTAATC) (SEQ ID N 11) bearing Nnel and Notl sites,
respectively, were used to generate the NRL3 cDNA fragnent. A pCi Neo
based vect W0 808/142124i n whi ch the CW pronoter was del et RGI/ERPH08/056285
repl aced by the RSV pronpoter was used as the recipient of NRL3 cDNA
Nhel and Nod di gestion of both DNA was fokhowed by a |igation
experinment. Ligation products were used to run a PCR 72
anplification with prinmers S029 and AS4349 to get the NRL3 RSV driven

AR e e Ve R T e
purified i nsenfradistibnv@Civwid Wer destrugiainesf tOERE Pedteih of IBRHEnIBMVBBFied as

(pNR13-puro). 5 E)%%E’L 6: . TRANSI ENT TRANSFECTI ON | N SERUM FREE
VEDI UM AND | SEPSEHENPICRE BEgien eligimeulturer ansi ent transfection

in chicken EBY.G@laked serund {18 G $XRY7/Ssi on in adherent chicken EBX
cells of two reporter genes (red 10 flUorescent protein dsREDnuc and

t he hunman Bl odde ésliniciabatdrused it Gis nrogramads cdh¢oiedrin binitgd StafdseTln irradiated
ronoters was i . 1 ter.. The dif nt
p bgtgﬁ FK%E ?ﬁ%gtag )szlhai)?%n?re%f{n t\E\g P@fﬁ%ﬁdﬁu@used for t&c qburlf%ro'f §'f6 cells

pronoters teste n ronot er
cyt onegal ovi r {iSequr @alid) eThase SYMOdPnanmot@re 4sSiterh anllyva spesifdOjualifudBgerum for

beta-actin pronoter: .mouse PCK.pr t hosphagl ycer at e, ki nase) ; .
RSV-LTR (LTR §f°‘¥tﬁé‘hi§n%8‘?“§%£8‘ﬁg‘?%ﬁ%§f@“ﬁ§gﬂgh &PpeAnlratiog %rsﬁﬁﬁ‘ﬁ & the
(translation nfidiundive Givef e fted the TN 5 tRETb R iR Prsdits ¥ £ 90PAHS Sly.

pr onot er &humarl EF1 el ongation factor liked to the 5 UTR regi on of
HTLVL vi r &Q) ; Désseriggoenditse pronmoter (CW enhancer linked to the

chi cken bet a- agj, ) hEr, ion vectors bearing these 8
pronoters (Table 1‘1’[;)\/\/e{qg}ea fg’r%zﬁg%ﬁ{?%ﬁtransfect ed in 20 chicken

adher ent EBx( Pyongss ik alreqoenbursinh grotdapofmentfaorimé FivRochd DyenssTidd, Geagaiyt, 8sed
or by el ectropgrati.on.. The romot ers, for .which the highest
R &SR g B R Sy

transi ent expressio & observed were:

EFl al pha- HTLV, -wsinmmmﬁwex,@aﬁ,wgpy_m cted and further used
to expresi chimeric human/ pouse [gGl in EBx(r) cells. 25 Table 1:
list of promodBPeing s s fenihe dissreddionont $d8dcelis erdagsileptpassages for the

expressi on expg§dcikibh Sf iaﬁaﬁr&% Saéi)ftelﬁieloegémﬂrﬁgpti\%d?uﬂ{\ﬁ s Qh%hné §Y Sbine

of expression in EBxO cells. G-P: "fluorescent reporter protein;
DsRed2nuc: f| oxgiasis emenufentoed aescpticdtyeinecordif Xo dtiMBrefeoagel etrdatipns by a

R T e )
LH: [ight irradiated prior to formulation, is tested for porcine parvovirus in strict compliance with
20 9/CFR 113.53,
o Trypzean (Sigma, cat n° T3449)
Trypzean solution is formulated with a recombinant bovine trypsin, expressed in corn
and manufactured by Sigma Aldrich utilizing ProdiGene’s proprietary transgenic plant
protein expression system. This product is optimized for cell dissociation in both serum
25  free and serum-supplemented adherent cell cultures.
* Non enzymatic cell dissociation solution (Sigma, Cat n°® C5914)
This agent of dissociation is a ready to use formulation used to gently detach cells from
the growing surface of the cuiture vessel. The formula contains no protein, and allows
dislodging of cells without use of enzymes. Cellular proteins are preserved making

30 possible immunochemical studies that are dependent upon the recognition of cell

surface proteins. This enzyme was used to detach cell before FACS analysis of



30 chain is cloned upstream heavy chain; HL: heavy chain is cloned
upstream | i ght chain. pVVSxxx correspond to vectors nanes as

regi stred W9 2008/HR14' dat abase. WD 2008/ 142124PCT/ EP20BGY/DE80EECZ33
Pronmoter cDNA Vector name SV40 (siman virus early pronoter)
DsRed2nuc hFI X pWS405 pVWWS415 Bet a- acti ng(human) DsRed2nuc hFI X
pWS418 pWS421 nPGK (nouse phosphogl ycerat e ki nase) DsRed2nuc hFI X
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biological markers like EMA-1 (Epithelial Membrane Antigen 1) and SSEAI (Stage
Specific Embryonic antigen-1).

2.2 - PROCESS OF ESTABLISHMENT OF DUCK EBx CELL LINE EB66
Around 360 Fertilized duck eggs were opened, the yolk were separated from the

albumen during the opening. The embryos were removed from the yolk with 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 is about 5 mm.
These small rings were sterilized using dry heat for about 30 minutes in an oven. In
practice, during the step of embryo collection, a 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. 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 excess vitellin, were collected with a Pasteur pipette.

The duck embryos were placed in 50 ml tubes containing PBS 1X The duck embryos
were then mechanically dissociated, washed with 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 DMEM-Ham F12 supplemented
with 10 % fetal bovine serum, with IGF1, CNTF, 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 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, streptomyecin at a final
concentration of 100 pug/ml and yeastolate 1X. Rapidly at the passage 4, the mixture of
antibiotics is no longer added to the medium,

The duck ES cells were cultured in the DMEM-Ham F12 medium up to passage 4. After
passage 4, the base medium is modified and DMEM-Ham FI12 complete medium is
replaced by the SFM GTM-3 medium supplemented with 10 % fetal bovine serum, with
IGF1, 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



pWS407 pVWWS420 CW (Human i mmedi ate early pronoter from human
cytonegal ovirus (herpes virus 5)) G-P DsRed2nuc hFI X 1gd -LH I gd -HL
pWS525 pVVR2D08/ 28413 pVVS488 pWS489 LTR- RSV (LTR f r Bei/FRAGES/056285
Sar coma virus) DsRed2nuc hFI X 1gd -LH I gG-HL p' WS408 pWwWS417
pVWWS455 pVWS460 el F4al pha (hgpan translation initiation

factor 4)
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0.5 mM, glutamine at a final concentration of 2,1 mM and yeastolate 1X. The duck ES
cells were further cultured during 14 passages in this new medium of culture, then
growth factors deprivation was performed at passage 18. IGF1 and CNTF were
simultaneously removed from the medium, thus from passage 19 to passage 24, the
medium of culture was GTM-3 medium supplemented with 10 % FBS, 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 0.5 mM, glutamine at a final concentration of 2.1 mM and
yeastolate 1X.

When the duck ES cells from Peking 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%em? of duck ES cells in the complete culture medium.

Then, after passage 24, 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/cm?, then around 1.8 x 10* feeder cells/cm?
between passage 25 and 31, then around 1.4 x10* cells/cm® between passage 32 and 35,
then around 1 x 10* feeder cells/cm? between passage 36 and 41, then around 0.7 x 10°
feeder cells/cm” between passage 42 and 44, and finally from passage 45 dishes were
seeded only with avian cells and without feeder cells. At the end of the feeder depletion,
the dishes are seeded with 9 x 10" avian cells/em® to 12.7 x 10* avian cells/cm?. 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
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’.

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



DsRed2nuc hFI X 1gG -LH I gd - HL pWS406 pVWS416 pVWWS510 pVvS511

EF1/ HTLV (conposite pronoter : human el ongation factor 1+ HTLV 5 UTR)
DsRed2nuc WOIZ0¥/9&24 | H | gG - HL pVWS404 pWS414 pVVS490 REAERRYS/OSHES
(conposite pronoter : CW enhancer + chicken beta-actin pronoter)
DsRed2nuc hFI X 1gG -LE 1gd - HL pWS492 pVgHd24 pVWS423 pVVS493
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medium. Thus, between passage 52 and passage 59, the medium of culture is SFM
GTM-3 supplemented with glutamine, yeastolate and FBS. Following a short period of
adaptation to the new conditions of culture, temperature decreasing was initiated. This
decrease was performed progressively between passage 60 and passage 67. After
passage 67 cells were able to grow at 37°C. After passage 67, the base medium GTM-3
was replaced by a new SFM base medium called Excell 65788. So, after passage 67 the
culture medium was Excell 65788 supplemented with 10 % FBS, 2.5 mM glutamine
and 1X yeastolate. At passage 80, 4x10° cells were transferred in a Ulira Low
Attachment (ULA) dish maintained under constant agitation to initiate anchorage-
independent cells growth. To promote the growth as suspension, the base medium was
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
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
medium.

After the obtaining of EB66 duck cells that are able to grow at 37°C in the SFM GTM-3
supplemented by 2.5 mM glutamine, some further adaptation to SFM media were made
by dilution or progressive adaptation in new SFM formulations as Excell 63066, Excell
66444, Excell CHO ACF for example.

The subcloning of suspension duck EB66 cell could also realized in presence or absence

of yeastolate.

EXAMPLE 3: Duck EBx cell line EB26
3.1 -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.



The pronoters that allow to get the highest 1gGl expression in EBxe
cell s were EFlal pha-HTLV, RSV and CW (data not shown), and were
further us®® 288/1#e12#orm st abl e transfecti on experi nent SPEHERRPHISEISS
chimeric human/ mouse 1gGl in EBx(r) cells. 5 6.2 - Transient
transfection in duck EBx cells Methods Egypression vectors [pEF1/ HTLV
- 1gGl light and heavy chain] (pvVS490) were transiently transfccted
by nuci cofection (Amaxa, DE) in suspension duck EBx cells in 10 serum

free medi um (
with 2.5 mM @u

%‘%J"I" GITM 3 nedi um from SAFC Bi osci ences) suppl enent ed
amne in 6 wells plate. 1gGlL expression were

noni tored by ElMéium EX-@EEBY653 B4 B @i6chnd §5443908AF Catistymikédamediogy | IC<)r1.
Control nucl eofectio erformed without DNA. Results Duck EBx
cells transi enﬂ\ﬁiﬂ%‘a&&fﬁéé&g&& ﬂ%ﬁgﬁé matively 4.5 jig/nl of 1gGl
anti body S5(Fi ngﬁl\ﬁjaWCQ 1® BISTABIE) TRANSFECTI ON AND BEST

PRODUCER CLONES | DE

|FICATION 7.1 - Materials & Methods: 10Cel |l s:

Chi cken EB24 di#dfostick EB66 cells in serumfree medium (Excell - from
SAFC Bi 0sci enaes )i HRPIEORRh&H addDwereqfild; 9! ut am ne.
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O Recombinant Human Ciliary Neurotrophic Factor (CNTF) (Peprotech Inc, Cat n°
450-13)
0O Recombinant Human Insulin Like Factor I (IGF1) (Peprotech Inc, Cat n® 100-11)
O Recombinant Human Interleukin 6 (IL6) (Peprotech Inc, Cat n° 200-06)
O Recombinant Human soluble Interleukin 6 receptor (sIL6t) (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°
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

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
bovine serum, with IGF1, CNTF, 1I-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
concentration of 100 ng/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



Expression vectors: pVWS490( pEF1l/ HTLV) and pWwWS455 (pRSV) for EB14
cells 15 pVwWS490 gPEFll HTLV) for EB66 cells Transfection: The

expr essi onWPPHHI2er e transfected in serumfree nedi uRST/REHOFBE24S
and EB66 cells by electroporation (Anmaxa). Three days
post-transfection, the selection agent (0625 ng/m of geneticin for
EB14 cells, and 0 15 ng/nmL for EB66 cells) is added to the cell
20cul ture nedium The geneticin resistant clones were isol ated,

pi cked up and r I 0, @%g
bi oreactors). gﬁ gi{:e gﬂh%d glrglgcr n?t%gﬁ%isdsﬁléyﬁjv\tgsﬁagga%feor e opaq;a g@l’ fhe
transfected clcompgtet mediamerstpaatmllybrtmqi;eteﬂxmrih@fsnsoﬂ“hhae\behvaem passpead and 13
Thi s assay e y qu tive sand nzyme, i no ssa
t echni que. Q&t@a@%%éﬁfwe&e =G tas fﬁfq}l ﬁ n{%‘%gt%rgng éPaQ IGF1
wel | -plate. Staa@dmrmweﬁzmh@meamﬂaceaﬁueugatoas()fa;r ﬁ’g/ﬁﬂid@(ﬂuﬁlﬂtah&&s%&da& of
and any 1gG present is sandw ched l%y the i mobilized anti body and
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second enzyne<PRuREHIOFAHIEFS IR QAT er;wnélﬁ@@rfpwdeWeg@ﬂRS&gﬁo@ and 16 to
Fol I owi ng a waghif Gph BIRUE B W%ﬂgﬁ{i r&dRBhHARC RS 3@9/ Absage 17. The factor

anti body-enzyme reagent, a subs rate ution 1s ad
wel I's and col dcldﬁmmnwamadqoby iarprpgrogsoict ddeptation tch veerwantentsitidng @f factors.

Zggnﬁ m ReZCtS![ ﬁh; gséuc%\enesdce?ln?romof’% Ehilcﬁ%n{brll}o%%éré as'sgge BSR4 crﬂtuge dish to
another, the seeding of culture dish was performed with around between 7 x 10%cm? to
10 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
15 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
20  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
25  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

30  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



constructed by plotting the nean absorbance for each standard on the
y-axi s against the 75 concentration on the x-axis and draw a best

fit curve M&¥WHYW2i2He points of the graph. The concent r BET/BR206F056288 h
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| gG corresponding to the nmean absorbance gom the standard curve. For
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S5multiplied by the dilution factor. 7.2 - Results: Many EBx() cells
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ranet oot &8 B 2bpnit R Enyafioer Fois ia *hirdes SEdar Mluin T fre
Mass spect r umnadiiny SEB26 Jdie vedré WiednUidRpRA t16TardVvil ih 9dsaes AL IX yeastolate at
attached to the CH2 domain of each 1gGL heavy chain at residue Asn

297 were anal yZ2&d Oy Ergatsenegyll cpyee tmperajest abpastasédles produced in
this chicken afier 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

20  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
25 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
30 Medium EX-CELL ™ 65319, 63066 and 66444 (SAFC, customized medium)
Medium GTM-3 (Sigma, Cat n° G9916)
DMEM F12 (Cambrex, Cat n° BE04-687)



EB14 cl one has a common N-|inked oligosaccharide structure of a

bi -antennary type WO 2008/142124PCT1EP20081056285 76 that conpri ses
| ong chai nWOomM0p14gB4 M nal G cNac, that are gal act osyl at RUI/EPR008/056285

i nportant part (48% of 1gGL anti bodi es popul ation is not fucosyl ated
(Figures 7B and 8). A conparison of glycogylation pattern of an 1gGl
produced in CEO (Chi nese Hanster Ovary) and in duck EB66 cells were
al so perforned using MALDI TOP mass spectrum 5 anal ysis of N Iinked

gl ycans. Duck | s _enabl e ,on of anti bodi es popul ation
that are |ess Eﬁ@gyﬁﬁﬁiﬁﬁxﬁ ﬁgtrfl\/ﬁﬁijgg{#al CHO cells (Figure 12 -
table 2). The ®Wicweesyl ation profile of an 1gG | produced in one

stably transfected clone of, duck EB66 cells were anal ysed by MALDI
TOP mass spectytfiffarat (peprabingm dactqrs wereusediof Nol i gosacchari de

attached to they Q. donBit ety Hgﬂm{}@\{éﬂ?&ﬁ&j @mtm P& :Seh ARNCAPno
Most” of Ig 0

297 were anal yzed (Figure 13). ant i bodi es "produced i n

t he duck EB66 @P8ré) has a common N-1inked ol i gosaccharide structure

f bi -ant er y th .ses_l.0n | Wi t r m-nale .
Glonac, that e tse el BhufRHRGLE She 308 FIBERF P bLeh iR zage 1)
produced | gGlL dhRictmoabiemt flamah &dterdenkinss ﬁhﬁ) @Hp@&ylgatcedat_(d“iz%e)s I1|2
13, 14). In o ition the sane antihody pro | c o
di spl ail N1 nEE@%‘f%Tﬂ?IBﬁE rPde ST PJE}P% 1§ epg)rggligﬁt(g?ﬁ{%eg,h fnfp atn
t hat conprises2bggrghains with term nal G cNac which are highly

fucosylated (> _70% (Figures 12, 13, 14). Table 2: Percent age of
conpl ex tyPe N Raraebigint Hymae Stear CelbFacor(§ED) Fepatsck inc RatgiidR09E56

¢ te'r LC ?Bfe's nMC';@# i&g%dsnébigaglt Hiflah bhdiORILIHIRE 8%wiH BEcto RGP (Pefiotth B, 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



GCOF, GlF, &F O her structures with fucose Total 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 aci Wh¥8/H2Ed present in I gGl expressed i n EB66 REVER0GGA56285
performed. After hydrolysis with acetic acid (2Mfinal concentration,
80C, 2h), sialic acids present on IgGlL expgessed in EB66 clone 1D7
were | abelled wth DVB
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bovine serum, with IGF1, CNTF, 1i-6, II-6R, SCF and FGF 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 0.5 mM, glutamine at a final concentration
of 2.1 mM, peniciilin at a final concentration of 100 U/ml, streptomycin 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 %
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
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
around 7.3 x 10%em® (4 x 10° cells/55cm?® 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/cm?, 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
around 1 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
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



25(1, 2-di am no- 4, 5- et hyl enedi oxy- benzene). Rel ative proportion of
N-acetyl neuramnic 77 acid (NeuAC) and N-glycol yl neuramnic acid
(NeuGc) weWd® 308%1428dd by HPLC (fluorescent detection). MNSUER2008/056285
represent 95 % of sialic acid present on " EB66 " 1gGL (see Table 3).
5Table 3: Relative proportion of sialic agpd present on I gGL produced
on EB66 cells (clone ID71 Sialic acid Rel ative pourcentage (%
Neu5Ac 6.96 Neu5, 7Ac2 5.64 Neu5CGc9Ac 3. 84 Neub, 9Ac2 63.53 Neub, 7(or

8), 9Ac3 20.03 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:

5 round, refringent, very small and the cells shall not attached to the plastic dish too

much. In the case of the EB24 cell development, culture in suspension is initiated at

passage 48 8 x 10° cells were transferred in a Ultra Low attachment dish and maintained

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

10 to 0.5 x 10° cells/mL. Following a short period of adaptation to 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.



EXAMPLE 9. | NH BI TI ON ANALYSI S OF TUMOR CELLS PRCLI FERATI ON W THI RG
PRODUCED IN EBx(r) CELLS VS HYBRI DOVA 10An assay was devel oped to
measure ceMORVEH1482| i feration inhibition activity of aPCT/ERZ008/056285
i mrunogl obul in either produced in chicken EB14 cells or in an

hybri doma. The 1gGL anti body is directed agai nst a CD narker
expressed on human tunor cells surface. Tunor cells were grown in
presence of tritiated thymdine and were incubated with monocytes or
natural killer i presence of

I gGlL 15 |mTun Ml at ed

thym di ne i nc@rlpormﬁdl emphwmreseﬁhlvsctaﬁ Wmsqgﬁmg@ of 1gGL
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and were spended at [’LOG cells/m_in RPM cell culture_ nedium
The di seadd r&n&eEl ?Xé%f‘é’{) CAEPISteHE YV oIMBIET st Andiaingon ja8d g @olyA region
cul ture net hodsg,harvgsted fromthe exponential growth phase with a
viability highef than'90% washed 10 in RPM cell cul ture nedium

| abel ed wi t h T0® fedleyisg araneeragiples paressinasyrstbrs eernaaREN prontotas Ldetuange;
medi um and r I I t e f

To5cel 1 simi . CRAPhBRGes ey 88 et coHbuol B IR voPiof SRl CXed, BraILY,
suspenS| on vveSé’%,rlmtasAetm, aﬂ’GIﬁteaFflahﬂ:ha, GM;GJ ENS- lapr&ﬁeml | mcrotiter

pl at e. ﬁbo

target cefts ¥ f e 4000 H SE
in cell cul tunﬁ{smd_ggmmnd 50 m croI i ters of the resul ti ng antl body
solutions are_added to the target cell n the 9 mcrotiter

plate, testinfUPARERqust phimerc Yipilgys ﬂ?fﬁP*f b@ﬂ;ﬁh@%‘t‘:’%ﬁm‘gﬁ |°BW§136(§R?§?W
the whol e congephidta Wapﬁﬁce}b?}{@ HlubRR REoiehhl PNA Habhilt ROAL ﬁg@@i

then centrifuged at 5 1 mnute and i ncubated for 1 hour

4C. 20 50 mi cfﬁlanPltOéWB‘BlQHh@mPBN@S sbggbwghmmlun@déﬂe@d@tﬂl sites e Neap| MICS
tploa%:”egI :jn%;nefe C&E)tg. 81}&&5 er S&? gp(%;{/é m)'s her e \g%ég%q:f @éh%iﬁﬁ%%pg?wm
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




The cell-free supernatant fromeach well is harvested and the
experinmentally rel eased radioactivity (ER) is quantified using a
gama counW€x200¢82242 - Results Two independent experi RENEB2008/056285
performed using NK cells purified fromPBMCs of two distinct healthy
donors showed that 1gGL anti body directedyagai nst di sease rel ated
target cells and produced in chicken EB14 and in duck EB66 cells have
an increased ADCC activity conpared to the sanme anti body produce in

CHO cells (Figu tivity were ei r
moasured by t Rt pBRed N EREod: atTRORRCS aEhh f it R VS omv-
percent age of HNKGCE).|I8 X849 SNMElg hkdrN Qﬂiﬁ@p@d’ss@@l@ﬁnﬂ&f ke asClME Eﬂé‘hﬁbter
15). 79 EXANMPLE 11: GROMH ANALYSI S OF ADHERENT CHI CKEN EBX
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expression ve S MMS4
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anti - apopt oti g 4 _ Chi. ¢}

transfected w
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protein were i n,adherence in 10Q .mm di EBX cells
Phat “do not e a8 EhetenSh SEUERI abeAo frila 0t D8 RSV BOTONCE et tralieschy
nost of them @OR deagh af feVse2 0 udindaySORg Catldt Uras4s9N| YARBERBVUHONAR:
stabl e pr oEortl on_of EBX0 expressi ngr NR13 ,Pr otein are dead in the

culture, the HEHFPEFCHCGEEATERLGA ATCGGHTINITAG GG erimsrs SEQ ID
| onger peri od\pfg) “rHﬁ lbﬂﬁc‘ffééd{én‘i—‘ b@Eﬁ g ﬁsk) roriei ety Mo i htA‘@ha%Ylaﬁ‘cPthe
cell transfect e east one expressi ol Vect or conpri & ng a

| east one expP¥4dilam rohs's etas eilgcaﬂeéﬂws«ﬁscg and Maoitdi Beapledt B\éh{ﬁéﬁbeector was

di I K
oromot or scquenbaBInAEPL > df of ME VERhPRESHAR Hpie BESuBolied pofor

said cell, whépsion wigh the' purifizd aﬁ@ﬂlﬁed DN frapimn et tb)geh&"tatqu\tS%ﬂl(pRjW-LH-
and expan Lon o(é 3 j an ryonic Stemcells, followed by progressive
vm'thdrawa of 18 Pgﬁ er cells and growh factors fromthe cell
culture rredl usms@oad&aa 9488 peincELvbs k&l & aﬁﬁﬁff?fﬁ%&xpp\iw&i(vﬁﬁl @Mleavy
wherein said protein of interest is an antib | ecul e, an an%
fragment or achai’pEricssiontearsatty frarenibyche B8y nﬁorﬂ@t@r JrhiscNA G gzt 'Pf@ﬂtlgléw
Pc region of at o] [

has an i norearey Poroed, BY RO DLAY HILE R 590 JRE BN R SR s
according to @ﬂl@lEﬂ‘rﬁval@n@lamt t}i’i@l&%@rw@mawé&@gﬂmdt@aﬂm cBnpudssafs the

Cequence Ahcoltirgea: LERicTERbpsPREPel M en FAk b B R b B DA

sequence capa&hgnaftt@@émt&& p@VSW(@RSV@IﬂLO@GB)E(F@uﬁeejBE)Ct able marker in
t he host cell, . e aV| an cel accor d| ng to ¢claims 1 and 2 wher ein
the sel ect abl &3l e Aing.a phromyeln resistances pVYSASS, (PNR13
guani ne phosphe¥d bosyl transf er ase, purorryC| n, hygrorrym n B, neonycin

gene and di hydrofol ate reductase (DHFR).
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



4. The avian cell according to claim3 wherein the pronoter sequence
is selected froma cytonegal ovirus (CW) pronoter, a siman virus 40
(SV40) ear WO WP8M312dr, a Herpes Sinplex virus (HSV) thyRCHEPRSGSAZBSe
pronoter, a rous-sarcoma virus (RSV) pronoter, a nurine

Phospho- gl ycerat e ki nase pronoter, an el F4al pha pronoter, a chineric
EF1 al pha/ HTLV pronoter, a CAG pronoter, a beta-actin pronoter. 5.
The avian cell according to clains | to 4 wherein said expression
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Uni versal €hromatin QOpening El errents (UCCE). 7. The avian cell

according to Gl ik 69 PRARRIENT TRANGECTION M ST FREFPMEDIUM

expressi on ve

conprising a RMDISQLATIONOF BESTPROMOTERFOpt oti c protei n operably
linked to a pr er sequenc tCapablhe of _effecting expression of said
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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.
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— 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
10 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
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Expression vectors:
pVVS490(pEF1/HTLV) and pVVS455 (pRSV) for EB14 celis
15 pVVS490 (pEF1/HTLYV) for EBGO6 cells

Transfection;

The expression vectors were transfected in serum-free medium into EB14 and EB66
cells by electroporation (Amaxa). Three days post-transfection, the selection agent (0.25
mg/ml of geneticin for EB14 cells, and 0.15 mg/mL for EB66 cells) is added to the cell
20  culture medium. The geneticin resistant clones were isolated, picked up and cultured in
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
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curve. For samples, the concentration determined from the standard curve must be
5 multiplied by the dilution factor.

7.2 - Results:
Many EBx® cells clones stably transfected with expression vector encoding a heavy
and light chains cDNA of chimeric human-mouse IgG1 were obtained and selected by
ELISA. The best producer clones were selected and cultured in larger vessels (figure 5).
10 One stably transfected EB14 and EB66 clone expressing IgGl were adapted to the
culture in suspension and were further cultured in 3 liter stirred-tank bioreactor, After 9
days of non-optimized culture in 3L bioreactor, EB14 cell density reached 16 million
cells/ml and IgG1 concentration in cell culture supernantant was around 0.25 g/l (Figure

6A). Under non-optimized conditions, IgG1 were also efficiently expressed in EB66

I5  cells in 3L bioreactor (Figure 6B).

EXAMPLE 8: GLYCOSYLATION PATTERN ANALYIS OF EBx® PRODUCED
IsG1 MONOCLONAL ANTIBODY
A capillary elctrophoresis analysis of glycans attached on EBx produced IgG1 were

20  performed an compared to capillary elctrophoresis analysis of glycans attached on
human seric IgGs. The results obtained demonstrated that EBx glysosylation profile was
similar to human glycosylation profile (Figure 7A).

A comparison of glycosylation pattern of an IgG1 produced in CHO (Chinese Hamster
Ovary) and in chicken EB14 cells were also performed using Maldi-Toff mass spectrum

25  analysis of N-linked glycans. Chicken EB14 cells enable production of antibodies
population that are less fucosylated 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
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population that are less fucosylated than with usual CHO cells (Figure 12 — table 2). The
glycosylation profile of an IgG1 produced in one stably transfected clone of duck EB66
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
10 297 were analyzed (Figure 13). Most of IgG1 antibodies produced in the duck EB66
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
(> 50 %) of EB66 produced IgG1 antibodies population is not fucosylated (Figures 12,
13, 14). In opposition the same IgG1 antibody produced in CHO cells display N-linked
15 oligosaccharide structure of a bi-antennary type that comprises long chains with
terminal GlcNac which are highly fucosylated (> 70%) (Figures 12, 13, 14).

Table 2: Percentage of complex type N-linked oligosaccharide in IgG1 produced 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
EB&6 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
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5  Table 3. Relative proportion of sialic acid present on IeG1 produced on ER66 cells

{clone 1D7)
Sialic acid Relative pourcentage (%)
NeuSAc 6.96
Neus,7Ac; 5.64
NeuS5Gce9Ac 3.84
Neus,9Ac¢; 63.53
Neu5,7(or 8),9A¢; 20.03

EXAMPLE 9: INHIBITION ANALYSIS OF TUMOR CELLS PROLIFERATION
WITH IgG1 PRODUCED IN EBx® CELLS VS HYBRIDOMA

10 An assay was developed to measure cellular proliferation inhibition activity of an IgGl

immunoglobulin either produced in chicken EB14 cells or in an hybridoma. The IgG1
antibody is directed against a CD marker expressed on human tumor cells surface.
Tumor cells were grown in presence of tritiated thymidine and were incubated with
monocytes or natural killer T cells purified from a normal patient, in presence of IgG1
15 immunoglobulin. The assay measures amount of tritiated 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.
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EXAMPLE 10: ADCC ACTIVITY OF IgG1 MAB PRODUCED IN EBx® CELLS
5 10.1 - Methods

PBMCs from two healthy donors were isolated using standard density centrifugation

procedures and were suspended at 5 x 10° cells/ml in RPMI cell culture medium.
The discase related target cells were grown by standard tissue culture methods,
harvested from the exponential growth phase with a viability higher than 90%, washed

10 in RPMI cell culture medium, labeled with 100 micro-Curies of >'Cr, washed twice with
cell culture medium, and 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).
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t <210> 7 <211> 28 <212> DNA <213 Art
ggauggzeggggog‘a\)&yzggén%gygpreggqn ygctors pVVS437 and pVVE438 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).
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CLAIMS

1. An avian cell transfected with at least one expression vector comprising at least one

expression cassette comprising a nucleic acid sequence encoding a recombinant protein of
interest operably linked to a promoter sequence capable of effecting expression of said protein in
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 according 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,



<400> 9 at aggcgcgc cggat cccga t cct t at cgg at t t t accac40 <210>
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accgcacc accaagagaa aagct aat c39 1 81

6. The avian cell according to claim 5 wherein the chromatin insulator element is selected from
Boundary Elements (BE), Matrix Attachment Region (MAR), Locus Control Region (LCR),
Universal Chromatin Opening Elements (UCOE).

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
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- optionally, growth factors selected in the group comprising interlekin 6 (IL-6),
interleukin 6 receptor (IL-6R), Stem cell Factor (SCF) and Fibroblast Growth Factar
(FGF);

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.
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19. The method of claim 18, wherein the biological product is an antibody molecule.
20. The method of claim 19, wherein said antibody molecule is an IgG1 antibody.

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
T 0L AF afalis nasd

move that 80 %, preferably more than 90 %, and preferably more than 93 % of sialic aci

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
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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,



