RECOVBI NANT PROTEI N PRODUCTI ON I N AVI AN EBx(r) CELLS
The invention generally relates to the field of
W0 eme/miminant protein production. Mre parti cul peT/gEP200$res628s
invention relates to the use of avian enbryonic
derived stemcell lines, naned EBx(r), for the
production of proteins and nore specifically
gl ycoproteins such as anti bodies. The invention is
useful for the production of nonoclonal Igd antibody
subt y PREGOMBINANH PREO TEIN BROARACTYO BX AY 1adY EBxEByCELLS
The invention relates to the use of such antibodi es as
a drug to treat cancers and inflamuatory di seases.
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TheGMAESEe nbenaf ¢hoeopice gematrophinh ¢h@G$ eancle thdrapeutic monoclonal

gl ycan-contaj ning residues on the ability of the
an%ﬁgﬁa§sz%§h§eract with effector nolecul es (Fc
25 receptors and conpl enent) has been denonstrated.

I nhibiting glycosylation of a human 1gG, by culturing
i nMolye apiiteslens ceongfin caobrdrgisi iructures 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



causes, for exanple, a 50-fold decrease in the
affinity of this antibody for the FcgRl receptor

w@em@sasmi2on nonocyt es and macr ophages (Leat her PEI/EPW0g056285
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al . (1985) Mdlec. Imun., 22:407-415). Binding to the

FcgRI Il receptor is also affect%d by the | oss of
carbohydrates on 1gG since it has been descri bed that

a non-glycosylated 1gG3 is incapable of inducing lysis

of the ADCC type (antibody-dependent cellular

cyngsrastiveth @f}‘ecmranqlh@lﬁc@{zlrwept@s: aipt ermpIPmEK) ey begn demonstrated.
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and ot h zymes. hetween the cellular, clones of these
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differences in antibody gl ycosylati on"occur between

cebamplen edigosaedhasiden hymoallydithdrerie stasoganeowse processingaof the core

given cell .Line grown under different cultur .

o F e iRy e SonpbaeRloGR" ofoklfion ol gven that even

megho e lorddd @ned diesd&iks iab Ynultigle gBfdo fdrie. Q@XME@BRAdticAprofiles which are

(LifeIY et al. (1995)‘(§¥cobiology 5 (8):813-22;

Kuritablee dlepgnding jayo mdivighys %ﬂtﬂ%dﬁ%ma}géilﬁy Byed berasobserved. These
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i b GRS SaRRE R M kR B AR ARk Rferascs and
other enzymes between the cellular clones of these individuals (Jefferis et al. (1990)

Biochem J. 268:529-537). Likewise, it has been shown that major differences in
antibody glycosylation occur between cell lines, and even minor differences are seen for
a given cell line grown under different culture conditions including the composition of
the culture medium, the cell density, the pH, the oxygenation (Lifely et al. (1995)
Glycobiology 5 (8):813-22; Kumpel et al. (1994) Hum.Antibodies and hybridomas
5:143-151).



ant i body biol ogical activities. Boyd et al (1995 M.
| mmunol . 32:131 1-1318) have shown that sialic acid of
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that Gal residues enhance ADCC (kunpel et al. (1994)
Hum Antib. Hybrid 5:143-151; Kgnpel et al. (1995)
Hum Antib. Hybrid 6:82-88). Bisecting dcNac, which
is a betal,4-A cNac residue transferred to a core
bet a- mannose (Man) residue, has been inplicated in

b| Bludigh dave bexi enndugied tity errvapt&ﬂtet @eaﬁumtwd%@hgq_acfcéaryde residuc on
an%kaS%%) %5%1021 Bé/c‘% Vﬁleéh %ﬁyd 24 %1?%%%3]\/%2) IAH?)%HII}] 32 qg 11-1318) have

r eMﬁ)&hﬁtﬁaﬁ ﬁaloeécﬁ@ of 1@k hﬁyﬁ@éﬁb@to@idADUCg @aa@ralh@pmsahm shown that
anti body effector functions; the Fuc-deficient
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d f
or o?&?%lg ¢‘Qccﬁtl?1§-ﬁsdﬁ¥m B i g?ﬁ)@ﬂlgg 9! 882 eﬁ%'gptgﬁgg.‘rtrlc’Nac, which is a

apeutic applications (i.e c
I nbdtanaeiloNyc déssr@stemsferred. tp arcercChstpas@dosaf (Man) residue, has been
gly Igsyl at ed nonocl onal. ,anti bodi es. . For

antREBRE i diolpgigalo pesidyen of of gapsutv%@&eﬁ?cﬁ r(éﬁf?lyl gt al. (1995)
ObGﬂ}cBblﬁfb | 0§k 15006 IdHidd Nt/ Y, ﬁ‘ﬁld\)l\l% Ch¥m. SNB248%_26740) have

obtain Targe increases i n potency,
rrarewteded] thregeféecs ioffphepsplatdualigossr charmdtess antmbcrdsrl ¢ffdciarefunctions; the
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efg%@_r functions of Mabs. Consequently, engineering

the ol i gosaccharides of 1gGs nmay yield optimzed ADCC

whlodryi 8 wdnshoer edrecombmaat pm'te{ins fanrntbtrapentiof appbosiond (i.e cancer,
thether eU|c ant i bodi es h anti pbodi es ve .. ..
WTRLR R éfl%?ﬁé%u o Fricringded Eg Colitrd St i riggiibodics. For

I N FJb@t‘Ib Md RBAKMRE] Rascl dth@l%@h@ﬂﬁ@ﬁﬁt&%ﬁﬂﬁ @ﬁﬂﬁmn higher specific
cel lular cytotoxicity (CDC )). Company |ike G Tg

Bl @Y EOHNGLOGY - AT Fay ite wbtam—uargfamces@pqrsemswency, while maintaining a

N-ace osani tra era 111

Ca§1m| Z%ng}l(%lon a%rafc%/s§ in ¢ f 1{1% %pgtg ttlegl avaltg{% glg,mcfhcaat élndesurable
toSlﬂa%fﬂ&cﬂsj iked @iha@@sacecmmacﬂeceu-meala%l eﬂs@omemfsduaﬁs of Mabs.
ovary (CHO cell line, and showed a %reater ADCC o

| gEPNSEAYG dynw%ﬁﬂ%ethe (091@0@9;6@4@&20 M@srﬁmwsb@pwzed ADCC

20 448 [ f
ORI 432y TR AL PR, AR ARSI s
( Tﬂﬁy)thh datilanliesiase enii@pic eld:reElBubi: fiticrignsafed:. ianpigamvanding, induction
A , and.thus the efficacy of the Mab (US6, 9
Planapieiy 49 complIATSHFe IR el PR DRCNeiompany like
et G@%pﬁwt @M@c@ﬁu@ﬁoﬁf%d Fiangs) ehpwedst ha regiba N-acetyl-
ratio Fuc/Gal in osaccharl de’ shoul d be equal
or gllummmyhmnst}r&et HI géinTﬂrﬁl ivdoch estalyizeh thee hildghoDRECthe bisecting
( Fglc%\lac residue t)o ‘the N-linked oligosaccharide, in a Chinese hamster ovary (CHO) cell
line, and showed a greater ADCC of IgGl antibody produced (WO 99/54342; WO
03/011878; WO 2005/044859). By removing or supplanting fucose from the Fc portion
of the antibody, KYOWA HAKKO KOGYO (Tokyo, Japan) has enhanced Fc binding
and improve ADCC, and thus the efficacy of the Mab (US6,946,292). More recently,
Laboratoire Francais du Fractionnement et des Biotechnologies (LFB) (France) showed
that the ratio Fuc/Gal in Mab oligosaccharide should be equal or lower than 0.6 to get
antibodies with a high ADCC (FR 2 861 080).

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



However, it still remain a need to have alternative
nmet hods for produci ng humannonocl onal anti bodies in a
wa@edoB/1s2124 abl e for | arge-scal e producti on t hat PCTEHEP2008/056285

been engi neered to express or to silent appropriate

gl ycosyl transferase, and that pyovi des consi stent

human-type gl ycosyl ation with an enhanced

cell -nedi ated effector functions. This is the goal of

the instant invention. The inventors have now

demen@,ctlmaxl adtibedies dup pellsiudehly fom ogd-enakd preductismgihat has not been
%{%%?esegﬁi &n 83)\S{res§n%rﬁ r?ﬁ%l (1)1? agp%fnr‘lla \égéiygqts?ma%glg{af%ran% that provides

Thébﬂsm/eﬁaﬂ h@rhsn-ajpacglfdwﬁdn&h@ith anlcahgreprelpafctiati dfector functions.

| gd . antibodi es popul ation produced in EBx(r) cells

hadhig ichaeas afths mrast @V@Iﬁ’@§acchar i de structure of a
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Apijr dx{armainbm@nicyddradell sefm IcglGhnarﬁBpi@ dllls@isayp aphunadn-bice glycosylation
contain the N inke accharide structure of . | )
bi BHICEhnICyDYSHRSS @ acondl g < {185 EIAPATSR, Ot ntibodics population
copfoahicdir HENE ARCGRACH T Mntod Q\I"llﬂkécpqm 8§accﬂ_eﬂﬁie structure of a
present invention provides avian enbry onlg deri ved

st kianteehdryg-tFRx (ha) ,coppeher &lpigy clotmisc Imﬁh trmehat KGlcNac that are highly

10 o eiPa Ty e RTATC oA T o ol RRfSsh Tamulapg somtain he N-

celihied 88RRhiBaHIY sRRGLRESF BthnkQng ?yptgﬁé Shdt €18 ORdH- ﬂ@B&ylated which
proteins, and nore specifically antibodies, antibody

f r eyvierAtas stemngf ABIGEH agtigtyeonentiiedish. The Ipgesentainyeisayprovides avian
frn‘%% Qrtn‘% ¢ élivlgeles %%t%glihse%ﬁ@c%rgfé}albéhé%lclfena?lgﬁucli Frnbryomc derived
| stem ey & Byae darely mytVplekalilNahicken HBlaNeg) ovhducRaBB24 and EB66
taken advantage of its expertise in_ avian bl0|0%¥ and )
15 . nclyi genciieplly SREIBCY G AP (CERYCSE Epqombingnt paipingk @G Fwre specifically
n a
R nan BpP HRmEloq Rl PG, st EEER Sntibody fragments
LBwngnam@mamﬂinﬂhHQnmwocess (see WO 03/076601) t he
entor has .generated a ries of well aracteri z
an BB NS dgaTg %tﬁlﬁecgﬁ(lineé B a@B‘)F(”r neééfqvgloyede By vivavis
W iNWRQ. BLBRS wiio %r’[%éncadvﬁﬁ{%'@ GBiks QipeMist & aV1an biology and in avian
imortalizati'on. I'n a preferred enboglnent the avian
20 ced:mbltybnncrs@np (ES)eaetls tmmeh:t“cabﬁnthlesietzeﬁopmgn @modelckable avian cell lines

%ﬂﬁ@ﬂ‘ﬁi&@gt&@gﬂgﬁs rﬁglb 8 isp%gﬁg:e{i S apggllglrjgsli)rggriea}arfyuplrloé/ess (see WO

c omﬁ/o%oas 11R8 iBlchtol @8y bal@it¥d hadHbd 6MWBL Thi@bterir &M @documented
nmonitoring of the sanitary status of the chicken and

du@QU flinggkd.c like EFxEerceli’d r with BSE-tense of oganecti¢.esherpisal or viral
ce rHFIEl?I.Qﬁ? tlbtl? %eagre erredréﬁ?t% Iﬁvﬁlel a%?a{ ! éel],yoto 1ihe r%sent invention 1s

IcatesS O i n for nmponents I nc
25 t héhigkence slack cells, EBX@R@DS Ilavelb%n! géﬂdﬁatedllhilﬂg e fidhddocumented 2 steps

exgraoggsls oa?ndot];klglg Incl: léoer?su?eﬁratgolillcalil r%\gulca:l‘?olr; ?equlrernents (eg. regular monitoring
of the sanitary status of the chicken and duck flocks, use of serum from BSE-free
countries, use of pronase instead of trypsin, availability of certificates of origin for all
components included in the process, ...).

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

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

undifferentiated cells, (i1) they have unlimited regenerative capacity, (iii) they maintain



Enbryonic stemcells are unique in that: (i) they can
self-renew indefinitely in vitro as undifferenti ated

w@edoBa42184 i) they have unlimted regenerative PEPBRI0DY056285

10

15

20"

25

30

(ii1) they maintai na stable chronmosomal content; (iv)

they express high levels of tel gnerase and specific

cell-surface nmarkers. Despite many efforts worl dw de,

ES cell s have been successfully isolated fromonly a

very limted nunber of species (nouse, human,

o kiehks) chrathesointa) émtgmt by thew dixpeese Higbi lgvdls pE tahgmerase and specific

res S Qv years to i st abl ish
SSAHFERs RlTeat Fesp B TR SR, TR TRY € Biripcesstuty

Chis@lﬁ%ﬁ ol SR Ig. veby CiitedSamitsdn off sfp@élé§ (rh@lﬁ%et Buhl® monkeys). The

successful isolation and characterization of chi cken

ESngentps haspdgdicagad signifigad gesogeqep ovpisthg dast @ﬁ@f&ﬁ% ispgpte and establish

21gg %%l?s] @1%%11%‘{%& e %Je&%s Hi] ?na!nﬂﬁ F rbﬁld duck. Such research

devel opeé proprietary rocedur es that a om1t e

ef ¢fif@tselet to mhovsuctesstilllidolkt ®nadand dharageﬂsa:tameobommﬁiliﬁwells [Pain et

of ¢ e nd duck ES cells w thout duct on_ of )
di #f ngﬁﬁt 6%\1? i 1d3ucss eHd . lgéérzilg‘ larn@)f B&(Fr% gl@ |The inventor then
Thed cldped hRye o %ag§ R&%E&QQ dhediR @fe%@ﬁél@ﬁtq{l Yithy &ﬁﬁ?@aﬁcplarge scale

derive st , erent or suspension, continuous cel
| i ergenfionnf chiclen aBS doet ES celfheithous cedstiomof diffesentihtéon.

progreisigegmkthdra$2E 8f aerunl feeder cells and

gr owmt C cul ture nmedium and the

ad@RAkhO Mnhtd? establikReda aS; %Bﬁ&%fyo Précdbs W Qlerivbe®le, adherent or
enbryoni c derived avi an ce |'i nés nai ntai ned nost of

t hausplerssiana bloatifiecusuedk liges E“Sm@ ehiian [HS cellndBiid mireagss includes the
prlg lolﬁ%ce %IV% g%?g?vé?%??é}ggﬁn eder el%pa 8' r?\ix/ftcl)ltn%rc%(of ﬁro%ut%e cell culture

adﬂﬂe&ﬂuﬁﬂaﬁ“ﬂ thel A pdtivewr cd:l[IﬁMSEI Kuspbnsidd t@ngé. yThese ernbryonlc derived
characterlstlcs (growth in suspension in serumf
new%p Gp/l digehingintaierd neesh if tthe slpsirales Eatuses phéiSr cells (ic. indefinite

C
oo SR, SRR S, ERRAE iifer] (R DR Rerp, sability of the
deldzﬁfbloxpp@ﬁﬂu 1rsaddnt1018dlsp18]zmhﬁivxoﬁndlh’dt1@'ddeﬁiemﬁy’f charavesistics (growth in
EB14 (see WO 03/Q76601. and gﬁ%@{ﬁ07840 or EBvl 3.
Al TUEPHISEADBISGTUNY HES Mg Pdp S &BYIEYme duck EBx(r)
Cehhseh' AL ShdiChttabifich ﬁfoldk%’a@lﬁi‘gﬁ@f"és RV eRRorEBZeted some chicken

6, EB66. The EBx(r) cell Tines of the invention are
cEBK@m@diulsﬂes Hec duther tdheglofmasnd, suth ashasmotioni dhidkes ctld lines EB14

crEnPi B b oSBT A € o g seleced

of schOHi kIR bdl ﬁ@éfs Bt fr@@sdeveRpaRALkAH AEBEL, EB28SEBG6.
75 generation, at |east 100 generatlon at Ieast 125

gehbe i, cel lineasxt m@o lrgyéntematamn copfinyoggs tbegause they have the
ge enerati Q

S ! B2, TR S R AB0 povmncons
tife deilsrof tlﬁﬁﬁ@dﬂﬁﬁnfa@c@ebﬂe&bf lbd |6t dreatdedst ISO @bmetalon at least

and can still gassa ged, for additional passa
W { heererationpyd l%%h OQygengratiopogtycast 123 gensediony %ttl@aét { #hgeneration, 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
the cells of the invention can be cultured “continuously” as long as telomerase is

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



the cells of the invention can be cultured
"“continuously" as long as tel onerase i s expressed by
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of tel onerase expressionof avian cells of the

invention is responsible for gepetic stability (i.e

avian EBx(r) cells of the invention are diploid) and

the continuous cell growh. By "passage" it is neant

the transfer of transplantation of cells, with or

vvl efhotan elllsutfiteninventem ioriesponsiblarfer genstielstabdita fiot dan EBx® cells

under.st 00 tine ceII | are transferred
¢ rob e HRCTEEL R YO R e LORFuGR! A anoof 1 ho
ceBl spamypehet ik dsdanehd tlaheedfarSspldhtatidn OMcedf, wigh bSwithout dilution,
whet her deliberate or not, may occur. This termis
syﬁ@WL@ e Hesseletotaapther. dhbcunderteod thahgnyples ghls are transferred
& oﬂe V%SQ? t%ue[mﬁ{er %c&t‘teﬁﬁspoh% SFMG céll@ I{l%}? be lost and therefore,
ure, grow et I N “suspensi on or
addindartemcﬁ ceﬂia,v‘&hélbard&bbramwﬁ notethapfocpas¥ad term & HE@nymous with

vess Thi s rmis not syn nmous with popul atio .
@lm it 6‘|‘b0§[$\’1fé? A ThORAYAS AUTEST, Kot HHEnee efanayq}; cells in the
Ce&ﬁltu?@ Dﬂ&h@gfd%&' eﬁtﬁerr 8Pbis E@ﬁs‘i"orp A3 1t1 'ﬂﬁereﬁé@tha'vé 1t;een S#W¥-cultured or

roughly the“tine for eac a popul ation
r epﬂssczﬁanea IEIW vessahpltes tfd’m:ks oot s:;hnookmnufsmlhlap@léatlon doubling or

FrEsGH R ety By B e et rol e RIS U 5 PP gme: that s to
ar QiNehugBRSthe Wﬁ‘ﬁb B aenedls dﬁ@@&)ﬂlﬂaticﬁsﬁ Bﬂ?d&tez‘ﬁo'f‘ kdrdple, duck or
X

and preferably less than 20 hours. For (r) ce
t h@ln@kennsESJélerm B;poml@tl@laégddélgem@ae ;(PIQTQ eheramndonégo hByrs The avian

dtﬁl @I cells ot % iRy dTERA h% PB%I lfs ar8un(f legs t;h %‘ ‘hlogrn Es%\a{ﬁy less than
two co of e ronosone, usua e

t he4 H@Irlﬂ @ﬁd ﬁerﬂﬂ? 1dsk ﬂ{mntZ@&lofuﬁi. mer EBJ@QGﬂ@QIﬁerE ﬁbatlsually one passage
avi an EBx(rgﬁcell lines of the invention are

cOPNI YA A BERCTEtiSdi pl oi d (i.e genetical ly stable)

COASt. s e t C

EnoZe AHoRe. & LB AR SRl er R ferl R WAE (NECRHTS (2 of cach
ancliromosomy nisadllyzed foeh the rodtherd ameld)nb)fromhﬁmfa:thbr

ph U V.irradiatiopn, -irradi ation,

ﬁ%? C@é‘ﬁ?é %V%%@r@i P {@P UBVEFIGRSY S CARITUGHS and diploid (ie
ongé?ﬁﬁ&ﬁﬁl QYRECXRGHRRY %%rnarkabfe A QR fe%@@ec‘éﬁiel these terms are
because they are able to replicate indefinitely into
c uusualrlye antagonisthdhug rcenmtce@&e mmt/omaﬂlmgrt@tzadlceHSJebtamsé by chemical,

| Bsico PR (R oD X o R B gBn: 0Pt B alpication (virus

N%sfd%i’aﬁommtfob &8 FRRexpFcai16h,0r. Meste C@hlifuoudr R11§Bkcause they are
cont i nuous because they have a finite life-span after

f edblgéemispheatomdebuitcly mig celfuse.duihdicy cad nef esnetishlly glable because they
'('jlcgl 1?' d)po(iyﬂll)l%i ké&gfy?gs p{)g SRt otlh %nrtl(!i 0 %I nc%]]?{/ %c[lh as chicken

i'ne “pelised
t eérﬁbryaﬂﬂcalﬁbrouhéstsd MR@y eWBSr whesha' areaaldnsteﬂlsfaﬁlmedi NcdlB, are not
i ntended to have the sane
continuous because they have a finite life-span after few generation, but they are
genetically stable (i.e diploid) cells.
In the present invention, the terms “cell line” and “cells” will be used indistinctly.
The term “avian, “bird”, “aves” or “ava’” as used herein is intended to have the same
meaning, and will be used indistinctly. ”Birds” refer to any species, subspecies or race

of organism of the taxonomic class « ava ». In a preferred embodiment, “birds” refer to

any animal of the taxonomix order:



meani ng, and wll be used indistinctly. "Birds" refer
to any species, subspecies or race of organismof the

wo 2008n@m£ class " ava ". In a preferred enbodP@ERP2008/056285
"birds" refer to any ani mal of the taxonom x order: -
"Anseriformes” (i.e duck, goose; swan and allies). The
order Anserifornmes contains about 150 species of birds
in three famlies: the Anhim dae (the screaners),
Anser anat i dae Ethe Magpi e- goose), and the Anati dae,
vvh"r Chsenigdruges @rcklgm@pewlegn@fallm)t dihfe gwHer én@nléormes contains

A Dy B M P eyt GRS BRI sreamers)

t hAnHM@hd&U(tﬁ@mgpféLéooaéﬁ al@ letref Aﬁ&tﬁﬁefﬁhlcﬁflﬁdlﬁd@rﬁver 140 species
swi nm ng_(al t hough sone have subsequently becone
me®hppteriapi.earpengathem thedugks,i gesperegd syang ¢Hispraps in the order are
qu | I 1p £

5 ﬁ'l hﬁ/’oa} ggﬁelﬁg% gﬁﬁ%@ﬁ@%%}{%{éﬂ?eﬁg J[h% tﬁ1T Q\Erfﬁ% fA&Ilr emﬁg‘b footed for
quaﬁb&nandnﬁhmg$aﬂmaghA@ﬁuhw&ﬁﬁb&mﬁaugammbﬁmﬁmumgtmmmnmb.

forqp e Pigeon, and al]

wor | de. . .
The e!‘%‘}l/\?ll %F(ﬁe ofi. e(gélp i QU ﬁ,etgrlﬁeﬁc]plg:&@t apda 1§§)y The Gsa}hforrnes is an
Wi gReph el AQYBniAY thePd SRR Sturlég§ o i199nd Bhéadsﬁ{t? f@JJu? d56 species

embodi ment, the bifd of the invéntion are selected
anmngbmhbWQMhWQethat does not conprises avian |eucosis

[ E (ALV- d .avi ' L EAV).

10 0 rove i PEubndus Plasdf eus BRSRARE hifiar s b giigetudes the
arpe¢$v1@@b@aggod@ta@ﬁrﬁlg&nmhet her ALV-E and EAV
sequences are present 1n a bird genone (Johnson et

Heﬁé¢q1ié1ng ZQ)@Jprefsrred vinpodinzst, IG0biIrg ef the ingendionwli¢ sed¢cted among the

al blacil y ats éi es co?nnpr e%ﬁ%g J%@C??%l%%\?lmgrtﬁfgee h E féc}r arlremis endogenous

( | avartl Uigls (Wﬁﬁmvﬁréﬂ@&)luenbbﬁ Kelysgendbrl ASmad sifBE Hethe art is able to
quai |, Quinea fow Pea Fow . Therefore, cells derived

15 f r SRreELER WHEhEr b ViBrang il ceayeases HarTeRDiBrpiréaenome (Johnson
e%ﬁg@ﬁb‘?ﬁ’é zﬁb}]’ F engf 9 E@’s@?f WElsSfahr! & 4 %9*‘7 €51 eflol 71:3005-
e nent e t

Ird o résent I nvention’i
seB@i) eEireﬁmiJig thehbmg i sq@eoct@jmlr ths i gaguyd cmhmm@ﬂsﬂe,rzformes (i.e duck,

swans, qualls nd Japan se .quaj.l Quj ne
F OIS ot qail ﬁa%wmu%l G @@f BfieF P Therefore, cells
e”@&ﬁ’eﬂeﬁ‘&m E&ﬁ 9111‘& ddd fof pijdéﬁlke B GtiBA-85 Ah&RY cfdogenous ALV-E

Peki n or Mbscovy ducks. According to a nore preferre
20em@mwwwpwmkmmap@&mﬂammmmm¢mwmmwmmpmmmnwmmmm
ant. invention provi ocess for optaln

Lg%ﬁ?% o2 BF &f' Poﬁ‘lf?g}prlgléllg| dulc][q1 SECE RS WS TUFKCYS, qu%lls and Japanese

enPENRNGEinSh FEWELAN S PEERYwIsWARES I heSB AmBHCKre&®tcd embodiment, the
li nes do not produce replicationconpetent endogﬁnous

r ebmb\m rauéuqdfarfmrél resferablampPekinfordiorcaBxducks.cdppording to a more

r%f noed &?ﬁOAI&\é thg %1ﬁ{ zss Eigéglﬂ_ ]ttch%g T%%Pe?or%,r tﬁeh %Lsrfant invention

ones ere 0 Suc
25 prov1des 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 does not comprises complete ALV-E proviral sequences 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



According to a second preferred enbodi nent, the bird
of the invention are selected anong the birds that

waloms/ 144 conpri ses conpl ete ALV-E proviral septERE®SS/056285
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inits genone but eventually EAV proviral sequences. A

man skilled in the art is able o determ ne whet her

partial or conplete ALV-E and V sequences are

present in a birdgenonme (Johnson and Henei ne, 2001).

Several chicken strains have been sel ected by breeding

t hegnogs ﬁohnsebrméuhﬁe@mpﬁét)@ Aexerl gridkenrslainsdtpyerhees selected by
traln% and th r.ef

d
n?rg%q,l}l% that ﬁe\?olt__. Iltfl N9 ?tg lA(i\? Edﬁrgﬁg’tl 5%&861}%%%81 ¢~ ev-0 strain) and

dofresdfdre déio€k@du& inkesibud-ANVLE getié%%c&@ Udulch ¥is:st oc k
(ELL-O strain The East Lan3|g€ Li ne-0 chi ckens

not cont a-e&Qripnisste gssusofastlansig UPRA pquétna%t@% ¢E3-L-0 strain).
ALV (Du
USA (8 5 g&g@g%&?{éﬂmﬁgiﬁe‘zg I3 V\ﬁﬁ?rﬁ eg%tglr%%lkal%%fgndo%hous viral (ev)

Char | es RovereladSPRFABY. (DuinmeddiDand fdraBEl 985 BrboriNatl. Acad. Sci USA
I nstitut gﬁ%éonai ge | a Recherche Agronom que (Domai ne

de Magner 95%(H'res France). Therefore, cells

derived. f g @’wﬁltple;gﬁ&nc\i:‘ﬁldﬁeﬁ oPERSUGRiver (SPAFAS).
replication-conpete endogenous ALV-E particles:

Accor ding ItimasaDE reafleflEed frenbhdtmm rNa,tlonaiedeb la Bectgree Agronomique
ev-0 donestic .chic ubspeC|es

domest i cu Om%?eeﬁiee@ﬁéia% ISélEi’(eé?f ’F*?Bﬁ ELL-O Line 22,

DETRAEORE! célls delsha [f¥om e¥v-0 8RS kNS08t hrollueOMéRichtion-competent
EAV proviral sequence but so far no infectious \%

| soldegenpul eV Fepati¢ldse rrdopideei tOT%lEIIeﬁeﬁ‘@ﬂ@thﬁénﬁiﬂﬁsﬂlaf@tfd is an ev-0
B e M A TV A O e

ceELE Qo EIS)le ozrz ®E GngPEKE m@tanga,l @sSO oiekicas BtiH adoitaey -FAV proviral
chi cken ceII | i nes do not produ

r epidieneei B -seoldp doeiifectnio §éno eﬁ@bﬁ@@t hayigi bagy identificd) derefore, the
Acﬁlgtragf ertfn rt){;l C{’egfﬁ%@&' ﬁ??htauﬁrﬁ? c&{ttnﬂa?sf %1%%%(} Iclélgken cell lines

i nvention are anong
codﬁ:rl\eti efr@ndinbiryomic oigoh etls AES) Bf and EASkdpr awditisalwherein said ev-0

uences . in its geno but. that are unable to roduce )
%rl?ltegtqel% ingn A edtdHpdUEe VRRCaRN-ERP Y e CBfRERP ] I§EOVIAS particles.

rmﬂc@dﬂil{ng edla 'tl‘ﬁrd @rﬁb@({lﬁlehts tRifl and ﬁiv%ﬁﬂﬂﬁ@re‘é@l%&t@@ hmong the birds
V- E and/ or i nfecti ous and/ or non-i nfecti ous

r ethlabptampmatl cmnpiete qndtmi ue@dnfletoAlaV4Hi pod EAV prqviehsemances in its
and Henej ne i,ssmahr et al 1996 P

E hEerRGbitahugiTe palfeieh Pies P PEsiny ADYa ARG EAV retro-
paphiaaed A SRR it hicckens ableabefctinind WAShMAARV-E and/or EAV
strain. Exanple of chicken EBx(r) cell lines of the

i ninéestip aREoIEBY-Bifestiohs FQtW@anICh?Stah@ progiggeshfrom a bird cells (Johnson

I nvention ter [
paaru% ! C?ncme Exoféﬁglssemn% e fjolg)%gs) lf’?efrera%{y S I;burd is selected in the group

comprising specific pathogen free (SPF) chicken, preferably from Valo strain. Example
of chicken EBx® cell lines of the invention is EBv13 cell line.

In the instant invention, by the term “endogenous retroviral particle” or “endogenous
retrovirus particle”, terms that could be used indistinctively, it is meant a retroviral
particle or retrovirus encoded by and/or expressed from ALV-E or EAV proviral
sequences present in some avian cell 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



retrovirus particle", terns that could be used
indistinctively, it is nmeant a retroviral particle or

wo edosaviieas encoded by and/ or expressed from ARGFEPIING/056285

10

15

20

25

30

EAV proviral sequences present in some avian cel

genomes. In the birds, ALV-E prgviral sequences are

known to be present in the genone of donestic chicken

(except Line-0 chicken), red jungle fow and Ri ngneck
Pheasant. In the birds, EAV proviral sequences are '
knbsapresasibén pf geangai/ms it ingedessdayadstioshickert, Linge gliigken, red jungle
do tic chicken i ne-0.chi cken, ~ted jungle,fow, .

or B s e o'y R Rl R oS ok Blee b gne, ttes) (see
f oRksnadkckral.| 198) J.(Bies!., BasiBiuglaess). al , 1990, J . Virol,

64: 4640-4653). By "replication-conpetent” it is meant

t hBY ‘treRlicatierygempelsnty gt riypyngasf tl@@é?@? cgngdagenops retroviral particles are

i nfnﬁf‘&tﬂbﬁy %hattiglﬁ)t a:ysthelt%uaia etltok}ﬂgl np}l[‘t:f%hlé;sg%% Igféligtrtglir}fﬁct and to replicate

particul és are abfe to Infect a
avinaavianadells obfhetilveentiovent i on. The process of

est abl i shment of continyous .dipl oj. vian ce|l. |ines,
naﬁ@?ﬂp’_@éﬁs(sﬂ ,esefﬁohﬁfﬁ”%er}tr#éﬁpkué pidsdan wal pespgamgy EBx®, of
| s@latiRon E8thpides r@hdcpxpansi on of enbryonic stem

(ES) cells frombirds that do not contain conplete
endogengusolpiiay icnkire sed gepas®n arenebriorag stemt () eckofrom birds that

susceptible to produce replicati on conpet ent

endogentiLaS ehiBh FPEp AL oaF Ry FRRfET SHUENTS ay f Jrogmgnt thercof
and/ or ﬁﬁ&mﬁbﬁfﬁy?ﬁﬁhc§@ﬁﬂ%ﬁ@&§c@ﬁm&pﬁﬁéﬁﬂﬁﬁﬁmkhﬁhﬁeﬁd,pmﬁcb&
in a conplete culture nedium containing all the

f act or smard @rifigalbhBAN grddu AL ¥rfd pravipl sesiepieses of a dragment thereof,
f eeder | ay ggmﬁﬁg Cc'ul'i%l %{'e%ﬂltrﬁ" % I\Naltnti]n aglll '{'ﬁg faefors Mowing their growth
Sal Oe ?e ?ur e rﬁa y CO § e

optionany, conp e cul i um ma npr i
addi ti vasl, isYabscase adda tcedval lagsi afd atibpiemchtcd with animal serum;
gl ut am ne, . ,..sodi um pyruvat e,

bet aner%appel&,h%morrweé@ Uy BIBivyy 0% 6PMpBE addikiues, such as
origin { dit%%ﬁaghgﬁcagaﬁs p'(ﬁﬂ L%ﬁ\é%ngﬁgyzat S, sodiym) ‘pyRdvate, beta-

passage by nodifying the c iumso as to

obt ai n mectcaptabthundlhpiiossia hydblyzaicch ffrentamimal ed@in (fepestolate, plant
| ayer and, said serum and optionally said additives,

and fur t¥EPLYEHESI nling adherent or suspension avian

cel I 11 DEsssdpame hdedidy) the bilre ARINMN sPLLBYbRain a total withdrawal of

repli cation-conpetent endogenous retrovirus particles,

capabl esat fagtons,ishidrfacdendrysv end seill sergmpend optiafally isaid, additives, and
in a basa Lumin.the absence.of exo us gro

Fact or i gaap e B OES T Gop (AT GRS, HaRH Baxe, hat do
modi i cadti od@de ﬁebﬁca@luhlcuh%eféﬁﬂ bm%@ﬁo@t RBobruPpartibRs, capable of
process of establishnment EBx lines, so as to

bt ai PGSR Ye or lpBaRodiol Hanevials BRabmedi in the bsence of
factor SeXO%gﬁol{ngI‘OWth factors, feeder layer and animal serum.
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 simultancously, successively or separately. The sequence
of the weaning of the culture medium may be chosen among:

- feeder layer / serum / growth factors;

- feeder layer / growth factors / serum;

- serum/ growth factors / feeder layer;

- serum/ feeder layer / growth factors;



and feeder |ayer, can be nmade sinultaneously,
successively or separately. The sequence of the

wowrasilmy2of the cul ture nmedi um nay be chosen aP@IBP2008/056285

10

15

20

25

30

feeder layer / serum/ growth factors; - feeder |ayer
/ growth factors / serum serumqy growth factors /
feeder layer; serum/ feeder layer / growmh factors;
grow h factors / serum/ feeder |layer; growh factors
| feeder layer / serum In a preferred enbodi nent, the
sequence of the weariwil fa@orgr oweum f fesdarlayer; f eeder
| ayer / serum Accoi;0 an )& R chr?a re enbodi nent ,
t he avi an enbryoni N R e ot Sg'mfo step a) of
t B 4 pre@dticd Wmbden&n)] the éREnéd @Mthawicaning Mgdtidtactors / feeder layer
ovi position, that is to say when the egg is |aid.
Ac/ang to Sellier et al. (2006, J . Appl. Poult.
[

COOVI\‘II&I%& %c(]_jg \P%Tzfg%%% %1%%@ Iglgféﬂé ﬁ%c A o{ﬂé&ﬁﬁ??&% st LR according to step

Eya)l ofGht adichBort hswilletted tfiodn a‘élﬁYédnb@IoLthd%&posnlon that is to say when

¢ @g\s}%gf@'el%al 0N etz o SolBkr, o g oG ATl Poult. 'Reor15:219-228),
COWQ@S’M @Jﬂesﬁ&{d@% tﬂeatgll@wﬁfgdde@elﬁﬁfﬂehtob%%egtacctoiﬂ&in% kd BYal-Giladi’s

stages of the devel opnent inthe c

l\/bclph;dliqagyﬂ (B¥AL-BiloADI’4 1B 2ific BB EME{QM;AIHUM KOCHAN, 1976,
stage VI Guinea fow : staC% VIl .- VII - Turke;l/ ble and

st SGECIeRAGG OBERIHV G SRRSO AHE RN 14 compieRar &prghgable and a
X Aaparse t@ Jt stBdeRE Y dERRPRienBIE@e cHlck ». “General Morphology”
Preferably e duck enbryonic stem (ES) cells of step

a) Drs Bipt éP#ééI -38Y):di ssoci ating enbr yo(s) at around

stage VII1 (ovipos | adi

cl assification, rmMe Sg?@(gucgbt ea?‘lar ound stage VI I

for Miscovy duck. aanhirah fawbunge MaBSageL VI 11 for Pekin

duck. Preferably, the chicken enbryonic stem (ES)

cel s, preferably fudiveyesr ¥Hi¥len strain, of step a)

IS obt ained by dis %g‘qy (s) at around st age

X (ovi position) of ibgl%%all%lgg shgl assification.

Al ternatively, the(hwkam Stager Yoni ¢ stemcell s

accordin
g - Japanese Quail: stage XI
- Goose: stage XI.
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)
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 ecarly stages of avian embryo development, ES cells are not well
individualized rendering difficult in 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



to step a) of the invention are collected fromenbryo
before oviposition. The main limtations encountered
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surgically renoved fromhens and that the anount of ES

cells per enbryo is less inportgnt. Mreover at very

early stages of avian enbryo devel opnent, ES cells are

not well individualized rendering difficult in vitro

culture of ES cells. A man skilled in the Art will be

abmey tbg calféted ﬁphea\tiam*embmﬁfeafmr ioaipoeigignllmyfpdgtqhm However, avian

allo to c IIec avi.an_ES ce ternati lv.. the
SV PESeh, SBin Rl SWif opoRr&Sive ot RS bl Slohighdtf g eencrate
I NYigftdneinted tishesCoktedsit i i§ pRmRraad t8rotlsliravunals @bt to long after the

ovi position up to hatchln% However, avi an enbryonic
st B Aapas skijled 11)pt{h§ gﬁdé gl §|a§ﬂeetﬁt cgrlﬁnp Aeotimeframe ‘after egg laying that

 LGHSBbALL ADiah LrRRGEAL S ki erenti ated i ssues,

therefore, It to collect avian ES not to
I oﬁlgesafatvan ehl‘t&ydragl stei ¢ohln askeHak@terizad bhew show detiblingéme comprises

e to de e the timefra fter egg | aying that
aI %ﬁﬁeQ%%EBX %B¥55V¥ﬁﬂﬁﬁﬁg§¢§nlc stemcells. These
aVW?ﬂloﬁm B(é)%tﬁldsﬁf %%h@ﬂ@fi&h%eﬁ%ﬁﬁf&@dﬁdﬁ%n@ oFhLOMh ES cells
doubling time conprises

etween 48 to hours in
c ufotllmwed dmy tB@ Grogwissivocanmghie goourfacttyy, feeddrdayey antlserum, allow to

F ot B Bypet felog P gragEm o Sl R SO TP R Dy cells (stabliy of
f eﬁfﬂ%tgfh@yiﬁﬂefﬁﬂt@ Fshifmtionl baWelsredPPS BMle8EbBCIn addition display

cells at maintain nost of the desirabl e feature of
Esindestrial-frisndlyi qhatayteﬁﬁtlwalﬂsﬁogrywéh inj yugpérisigint wp to high cell densities in

pr%ﬁ' | fei{e% gcﬁ mETAL&R S’ats o r?sftltl% eS o kfe%ﬁe #o?t %}poﬂant I?Scrsnarkers. Due

'ondi'$p'ay i arac

| i doeth@ sedifcd ﬁd&ﬁ@ﬁﬁﬁﬁd@ﬂo@@ra@@eiﬁr@amaider dﬁ%ll?h@&gésﬁEBx@ cell
serumfree nedlun1 Tel onerase constitutes one o

no¥€ CPRfBIoUa MtC Immeralidatt 4n agyidon gewprcticaly stable di- adigloid).
meippd gkeégg‘géﬁg‘%‘?@ C@'?ﬁdgg(g p‘?éc%'s@ ?oromﬁlzl{-r&ecoqﬁln{lous ?15)101(1 avian cell

passa ) are conti nuous
bulindsricadeld froonEScdlsgamatd EBkRycl lates @r EBx® chllp), oviatyein said avian

The esent invention provides a process for obtainin
coffl] Hloueo dPpPBIHCA TSR] FOTPFBY HERGARYS rFBRYIES Paticlcs. said

CehloBess 'Eéﬁﬁsﬂsﬁg)ﬂ{er bIIEF! ﬂg sdpRe$ or EBx(r) cells),

erein saird avian cell “Tines do not produce
repl i cad)i onolktnp bird embeyale)y @radersblyefirorovduckajor rﬁtant tlotlew, preferably
sai d proces nprising the follomnn )
ool at | R0 BRI fb? Jotdgpmerdplaetsp PR Ak shgs W1 of Eyal-
chi ckenGﬂ@dlesf RlagdifivatRY- (EXALCKBNDRY FasigaliciPNEVhRL GILADI and
stage conprises fromaround stage VI of Eyal- Gladi'

cl assi f KO&HAN, (@WAL Gmel ‘chpaviges stof inganiiion: streack formatzon a

EYAL- G cl"o'%%lfn%gn ay {101"de }a%?e and or om C BRVE9e,d st stages of the

prlmtlves reac ornation : acorrp errentary n

tabl e apdempiemt bk chick bheGdncrs Mebhgiegy 0Dt fElol., 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
embryo(s) of step a) in a basal culture medium supplemented with:

- Insulin Growth factor 1 (IGF-1) and Ciliary Neurotrophic factor (CNTF);

- animal serum; and



devel opment in the chick ". "General Morphol ogy" Dev.
Biol, 49:321-337) and before hatching, preferably

wa@emandiovi position. Preferably, the genonme of PEHEP2008/056285
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bird does not contai n endogenous proviral sequences
susceptible to produce replicatjon conpetent

endogenous retroviral partlcles b) suspendi ng avi an
enbryonic stem (ES) cells obtained by dissociating

enbryo(s) of step a) in a basal culture nedi um

suppl enent enlthnatlh, ngIﬂitlimt@rﬁ sele@tmdhnfth@tgmuplcqmmsmg interleukin 6

Serum oIt OptSRARRYP farft ALt Sl ) BRIASGD apg Fiorobls

group conﬁfdv&hmgctbﬂ(mﬂ)eukl n6 (IL-6), interleukin 6
receptor (IL-6R), Stemcell Factor (SCF) and
Fi br obl @st seed@wthe sapevon pEES coly obiaiwgfl Ay stepd) on a layer of feeder

suspensi aﬁ{i rthef 1#1&1 bhakg %ﬁllé for 3t RR t%)l%g %%% ayer

of feeder ce s an her culturing s for

at | easd) oogigpaly aglehdrd\)/mgpalil cthalgrywm tfatwbravnemgteal from the group
t he grovvthfactors sel ect fromthe group conprising

IL-6, |¢ogrisingcH-6rHz6R, §ﬁ3ﬁ FOTC o S MCvat ORcT a range of

range of.,sQy gﬁs%Ll g FPIRICH 4ro@m 15 %stéﬁé%ugﬁjd fiRther culturlng the avian
passages, further culturing e avian ES cells to

at | easkS @nlés fmszs daget otwmfsmngcferalbie, thictvhichdaiawing oa?fall the growth

al | the actors selected fromthe gro

comor  <RHE pg FSgRGERt Kept S 16 IGHR,SGF. POF from the
medi um éLﬁtuPeefrﬁe@lhﬁi@Cis %ﬂef‘fd%ﬁ&f‘@f?ﬁ{ﬁiaﬁe&%gﬁ oGé}eor[éaE%% Usually, the
Usual ly, the withdrawing of IL-6

per f or meithdmwingonfrll- %éé%@CfOFGB I&Eerf(éjnewat W@u@@\p%gage 10 to 15;

| G- | d from [ ndf rthe
cul turi D Cl}ggfgyy,m IEE' a%fise;\ﬁfm%{j nf#J Jhe tcuétrl]lge I:glflec{lun[gl(:)and further

Prefer a@llmnng g MBS avllr of [chfieng hawhfe. Pastabs, the w1thdraw1ng
selected fromthe %roup conmprising 1G-1 and CNTF f
t he cul efithe gravdh f#ators splepted fivptthsigaenn emusising Glol é’i‘d CNTF from

one pasﬁ@%ﬁ HSHR i vis i)@r?o eh@ﬂﬁﬁ‘fﬂn@%l % o{vbg:?\f Zlgi.ggage. Usually, the

CNTF is per or nmed at around passage
Al t er natvithdrhying GelGH-1 hald ONTE 0 perfésed eﬂmdo@l&Tﬁ%si;a@e N° 15 to N°

Passages( AlclalEhys teaddigee B DR ishht Ny Fuls performed by
concont TaEren of RLOTRES P S AT HERRPE L leas 3rageess and
as to ofpadnmatelyoumio 14 pdsshgawal of feeder |ayer after

several f)pa]g’r%a %ssl{fely cgecfre%gltng Ghe Cc%{léelilltcrla Iflefee(Felr @lls 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
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,

1) 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



g) optionally, progressively decreasing the
concentration of additives in the culture nediumso as
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| east one passage; and, h) optionally, progressively
decreasi ng the concentration ofj;animal serumin the

culture nediumso as to obtain a total wthdrawal of

ani mal serum after several passages; and, i) obtaining
adherent avian cell lines, naned EBx(r), derived from
ES cel | epngiapeusl dipddidpagin fasHatingsg praferablyadel navepiodnsd meplication-
t he abs&ﬂgqﬁoqegépm%h Qa&tor%,aaﬁﬁger | ayer optionally

wi t hout “AM Al ‘TSR A Ada A ESS and wher ei n

sai dconpi nogtisnally,plfatitr avdapting eddid | ddhe@npraier S8R dell lines to
not produce replicationconpetent endogenous retrovirus

parti cl spensiongwitpgrrgngdiions,yr t her adapti ng said

adher eng, am| C ' - - i I -
condi 1 oo PRl hiderEbtiohlgRaid &Rk FRRRSLAR, flckdhfi by timi
avi an HBkftion. cells, for exanple by limt dilution. In

a preferred enhodi nent, the present. invention relate ..
to naamrﬁ%ggé 4%03%% Hhergfceh R YRIEOR TifSS dP ok RIACEH for obtaining
celdnthlMRSdipRaBHaEBX ihes, §8Hkd TB IS Q3¥d ABREIRLY 8RbFonic stem
stemcells (ES), wherein said avian cell |ines do not

pr odisc EES)epivhaaini smdcevipet et liens odpe mot sprodugeovépliggtion-competent

SIEENCREERE S N
around Vi RERtihE Blrd \WHHRI(H) bhe dendsfndftalsabge Riduwhd oviposition,

does not contain endogenpus(ErOV|raI sequences '
suscept Whereintthe gensance seihircdads oat ewtgie cedngenous proviral sequences

endogengus._ retr.oviral rticles: b ndi n Vi o
e S R e
enbryo(s) Qfsp&idefy ayianne@bbBasal seul (BLE RBdidbMined by dissociating
suppl enented with at |east: - Insulin Gowth factor 1

(1 GF- 1) crabigo@) pf ey aNawr es#lsphine medivmg suprdsprented sy af least:
manmal i a I i .
seedi ng ?ﬁgﬁgﬁg%iﬁg?gﬁs%p Sgéh ﬁého 9%%%gng§%gggﬁag§Tannd
on a | aymamafalibeedem soeh hsfoatatl bdwing keamcul t uri ng t he

TOF- T s SRHPEAPERPHEIGL DL b GO baRAIRE dRatch Jp Ph laye of focder
cul turi 0gisLRE fGelel SulfRing@he £SR8Hs RPEt RAF DAIBasshde;
progressively decreasing the concentration of feeder
cells i® twehdwaiving dGF-1 and CNTF from the culture medium, and further
culturing the cells for at least one passage;
f) progressively decreasing the concentration of feeder cells in the culture
medium so as to obtain a total withdrawal of feeder layer after several passages,
and further culturing the cells;
g) progressively decreasing the concentration of said mammalian serum in the
culture medium so as to obtain a total withdrawal of mammalian serum after
several passages and:
h) obtaining adherent avian EBx® cell lines derived from ES cells capable of
proliferating in a basal medium in the absence of growth factors, feeder layer
and mammalian serum, and wherein said continuous diploid avian cell lines do
not produce replication-competent endogenous retrovirus particles;

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



medium so as to obtain a total wthdrawal of feeder
| ayer after several passages, and further culturing

wo bmsaedibs; g) progressively decreasing the  PCT/EP2008/056285
concentration of said mammalian serumin the culture
medi um so as to obtain a total thdrawal of mammalian
serum after several passages and: h) obtaining
adherent avian EBx(r) cell lines derived fromES cells
capable of proliferating in a basal nmediumin the
absencecwfurg IC@KrdlhOIfSa@lfof:@bl}’f bedeempaye thagtpwhnpasusaension, more

Serum d%reger?%] \fl) hs aranssfa cIrin eg Ig(#hl’éyo %81%}1%][ 20 @? CGEHI hdSae e:;??arned in step h)

l'i nes uce re
retrovi mlgmofhat tuppbﬁsnavin)g 1e@td amahmynt dhurat;ﬂaﬁstlcamg@thengmal support
adherent. avian EBx(r) cell lines to suspensioncul ture

condi t i GRssuchreldirabPy agychsmaysenneg)t he growth as
5 Sus penSJ};tgg V]I) E%a%?%%egcﬁﬁg e¥1 ba)(lratnr g @3 Ell Nehek ht% susRS)nsron culture

adher en |nes 0 alned In ste
i n anot dfterditmp,pwhén bavicd gul, euwe Ibe aifﬁe&(eh rmrahother preferred embodiment
characterjistic than the I niti support (i.e. ch a

Utra LP%tihacRentof SUpHEYe y deprising e C&H%Fﬁ‘ffﬁﬂ‘@n of mammalian

adher enlo @M iR m&Ehh | 1 nes to suspension culture
conditions, when carried out, can be effected in

anbt dothep pmfferedeeinmd@mdmtnﬁntbab@fcuhwetrh@hmnep s‘@p bopof the process for
ressi vely decre S|n .t he ncentration

10 %c%né%ﬂmlsi Hr g ﬁ?lg%ﬁgﬁlaﬁ?ﬂr ng tgn%]F h}gesent invention, 1s
pr ﬁfr@&f Qﬁap%ﬂﬁ&@édr@ﬂﬁ a gtrJS‘\@thb@%r sélé’dt&dlfnethg%%dﬂ'@drﬁbrﬁh%omterleukm

of the process for obtaining continuous d

azlﬁ é]L ek interl¢ukas 6 aecsorodi(HgoRb Stera cpll dsetnr (S(E]E/)eemd| Ejhroblast Growth
F%chor (g %ﬁ?&, alrlra%e gni%({l lgr%gssvrqu{tﬂer%ogw%mgsba S(t%?ﬁ B sel ect ed

er |

| nt er | egKi @ptﬁ)naﬂyz emlarra\(zing ﬁR)the 6WhC Elchorkaetceted( £6in) the group
and Fi broblast G owmh Factor and the said
15 preess ¢amnrigg dbrfprils@d. 8C8 &pﬁ%)ﬁ@r thg) cyiire gedipy and further

t hd ted f th
or oup. oong e B el B e P B T O the
c ulrt amerapdfared ssndbotlimdewhaudttpud) ngatrive dog thektep ejadrwithdrawing
ast on a re odi
&Feéfaes Cﬁ T o8 .C@Bur&dfle rmegﬁ?%ﬁtee)agtﬁ Ué%ts ' n@ﬁfﬁ&thdrawmg
thi_létheagggw%gtorsr QRAlereH ! hd Qﬁ)uﬂ%@hﬁﬁﬁ’smg%%‘ fIE%tRe@CF FGF from

e step d) of wthdrawing all the grow
20fa&maukm@emﬂmned fromthe group conpr|5|ng | L- 6,

¢ rRORgBR P e sl S el B SellRe ghium with o
meglhdsmMaMricBiadormulation that allows, by itself, at least cells survival, and even better,
cell growth. Examples of basal media are BME (basal Eagle Medium), MEM (minimum
Eagle Medium), medium 199, DMEM (Dulbecco’s modified Eagle Medium), GMEM
25  (Glasgow modified Eagle medium), DMEM-HamF12, Ham-F12 and Ham-F10,
Iscove’s Modified Dulbecco’s medium, MacCoy’s SA medium, RPMI 1640, GTM3.
Basal medium comprises inorganic salts (for examples: CaCl,, KCl, NaCl, NaHCOs,
NaH,PO4, MgSQy, ...), amino-acids, vitamins (thiamine, riboflavin, folic acid, D-Ca
panthothenate, ...) and others components such as glucose, beta-mercapto-cthanol,

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:



classical nedia forrmulation that allows, by itself, at
| east cells survival, and even better, cell growh.

waxasphass of basal nmedia are BME (basal Eagl e MeOEP2O)S/056285
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MEM (m ni nrum Eagl e Mediunm), nedium 199, DMVEM

(Dul becco's nodified Eagle Mediywm, GVEM (A asgow

nodi fi ed Eagl e nedium, DVEM HarrF12 Ham F12 and

Ham FI O |scove's Mdified Dul becco's medium MacCoy' s
5A nmedium RPM 1640, GIMB. Basal nedium conprises

i nor gam‘ ¢ 1 d@p maM(If- 9kutaélaaa¢sp1r@fsrab@d@tweem®o 3 ;Glutamine;

(t hi am n@%gﬂtﬁ? M/% mmfp'éif”i A8 gérn%y%gltweaeﬁltqgi ﬂiw ¢MM sodium

. ..) apgueithers conponents such as gl ucose,

beta rrercapto et hanol , sodi um pyruvate. Preferabl )
basal rre91 U 3-3 Y ngprestsatiplcampaiagids, prefarally tremd ﬁ%(sapn-essentlal
medi um gf hal% dsnvention nmay be conplenented with

addltlves "Sel’ected in the fol | ow ng group:- 0.1to 5

mM L- gl utGe0s ne,5 pildf detabhgtcdyed-wehanol?2 frefe@ibiynround 0.16 mM beta-
L- d ut am ne; OO?tozm\/Isodlumpyruvate
preferaIB‘FVaBt@tQ}\%aé‘ﬁ 0.1 MM to 1 nM sodi um pyruvate; -

0.1 to 2 prote ﬁ‘iﬂﬁ}o?a@'@?h&l aﬁﬁlamerlgﬁ' ds, preferably
ar ound 1 % non-essSential amno-acrtds; - 0.05 to 5 MM

beFar- ther csiépillxshmtmtanﬁlduclpr@@ alelly drbandvetive, M basal medium is

bet a ap eth rotei.n h ateo

oA eGP G RAC itk HEOBU dB kAol oporgygRal origin. Proten
EBx¢drdlye@tbd Sf fonth@mhindaphi &R, sddteedadal HELIHIR ténsisting bacteria
preferably conplenmented with protein hydro ['yzate of

nofiyRianereicag ﬁrmtnne At dividralyzhtes, Isyehapesophydwyzatispar a mixture
Or{h% A R a % E)r(%rne%gqhg qu]’fglar 8)&%01 taltensgofb gorhgmrnal origin is

tryp one I"ah

so eabyldycﬁblyzm €Bhe t@fm ahydralyuite" tdaﬁfdes)ﬁn elhzynaatﬂa rdedast 68sby peptone
odi nent, the protein hydrolyzates of non-ani nal

or PigheRst §Xt§ﬂ@asTh%9xﬁr@lly§/az%uCén by ipbtaigdndronyd phIrglitytai soy peptone or
o féagfj @xc‘trﬁﬁ g?%ﬁ%’a@%fné Cre%e%ﬁ%ly,%vhl%ﬁ%aﬂ% ﬁ{}%ef’ ren%’ﬁﬁ'éﬂcally digested

xtract sat'e can be obtal ned
pI (foﬁb)'tdmplesz}sp@papﬁpam ﬁ»rmydabgtaumlysnsaahermolysm and/or plasmolysis.

tions, resp vel y, which c n be fur r
%/ ¥opigh @SOdW@%ﬁFeabtems@ C@%Pﬁ?lé BSPCP S ?ﬁﬁ)stolate Hy-Soy, Hy-
ant}égsrt A OTHRUIDY AW UL Y Bbdr sdup&SsRLY 36 IR BiHcidaS F]‘Penaxa KA),
lysis. Hydrol ysates also may be obtai ned comrerci al
sthe%sInY@’amamlaht(é{or\thd?Y )—IyOrgﬁea§¢ch¢ne2 Safd (Flranv@as’t Deutsche

ii'g—ll’ g%et %Inﬂ#giﬁlgs u%g%? 1%5%/\5 %‘g'gﬁlt\lee\% rfcts (all'so are dlsclosed in WO
OFQ@IDS@_IQC hsdu@ces. 6¢ ﬁEita&&&)ctsoﬁn@eééSIS 6h&olysates also are disclosed in

WO000/03000. The hydrolysates used in media of the invention are preferably purified
from a crude fraction, because impurities which could interfere with efficient cultivation
are preferably eliminated during this purification, thereby improving the consistency of
the hydrolysate. Purification can be by ultrafiltration or Sephadex chromatography (for
example, with Sephadex G25 or Sephadex G10 or equivalent materials), ion-exchange
chromatography, affinity chromatography, size exclusion chromatography or "reversed-
phase" chromatography. Preferably, purification is performed by ultrafiltration utilizing
a 10kDa cut-off filter. These processes are known in the field. Using these methods,
fractions can be selected which contain soy or yeast hydrolysate of defined molecular

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



Hef ewer ke GvbH (Gernmany). Sources of yeast extracts
al so are disclosed in WD 98/15614. Sources of yeast

we@xdiosaeriz4 and soy hydrol ysates al so are di scl oBEHEP2008/056285
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W00/ 03000. The hydrol ysates used in nedia of the
invention are preferably purifigd froma crude
fraction, because inpurities which could interfere
with efficient cultivation are preferably elimnated
during this purification, thereby inproving the

c oprsfasatdn cbyt\@ﬁn @h@ttﬁzﬂr@ﬁ)ﬁﬁét@lwm Pir¢fevehtyl gpast Andiobyzhlg is present

glxta:rpf Iel i hurgeoé%}geph@ég( hg’grrg 4Rt dgéﬁ C;’] éugt)lf 9300 g/l) obtained for

eqwawqﬂ@ﬁbnfmwwselmcgs (R@M@@g;isqﬁmﬁﬁha@é aepmulture medium at
aff| ni ty chr omat ogr aphy, size excl usion chromato

or 2 finghRonserisHas o mpHpdsrhet wepnagsaynd (bl XfterZab |pyefera%1y irodnd 0.5X to

t
PUAESSE R PSR B/ AL LR AL 00 e o
t heulfure e diubls iSog Hyles gzanes010 dbt;am‘eda“cﬁ exangle EombRH-BIOSCIENCES
oVt eRORDIVSLh R0l Bt Tpreonmdalign CoMarise dichyen around 0.1X to
m’ﬁﬁcg{e@&a gbh1 ok Hhe t§@¥uﬁlﬂg HERTh. Wﬁﬂt%@t £Smixture of soy

arepreferab bet ween about 220 and 375 dal tons.
Pr kfdrolybbty anq/ gesst hydrdlyeatk yrgthe dddediogbentl] culturhmediahd as described

cul t i Yeast hydro |yzate 50X (around 200
g/%ﬁ%g{)%ﬁ@%gr exanpl e from JRH Bl OSCI ENCES ( Ref

58R0&rding tBr£pRMrrddNbdsiemegium 68 tHeUi@erdTREI i @MEMLHamFlz that are
final concentration conprises between around 0.1X t

2 xgorpplementad| itk 2ot Iegl&)@mm, ar m%d%oqimm rm'ﬁlvme 1 % non-essential

Cullr%nlillroe f&%dlﬁ% %ﬁ‘y[ I%ga- e&ﬁ%y %8 23%3{8‘ 1?h IX  yeast

CRr1"Cul ture "hedi Um a| Wed
fon ®¥gapte from JRH BI CBCI ENCES (Ref 589031 00M is
added at a final concentration conpri ses bet ween
ar Biingompiese elatuaz@(meér@ Afaisl Jpeant dubrgal sultuig alefiwal complemented or

Jé('itu I%féi@&ﬂl l%i g @ﬁé Ja1 S{UXH %u léllhgﬁtgd Nt (51 qugeast oneh%rowth factor

y Zate and yZat
c ehﬂd amdnalmemmreEhampleasf cd;eqﬂete loeltur mddSin2 G0dbsQobedds Vo 03/076601,

<SRk Faeled 307l 85 DR PPk Ty ety O 688470, Us

L 9KY6,310 And 1y Mns odL U §, WAk Bpmbn/ °1@?Q3§95§§45t)' Alternatively, the
am no-aci ds, O. nM bet a- mer captpo et hanol , and

opcompiaﬂel cyulmrct imdd)(lryefa@y ahymdaio)nzéttreedlmyl pcefmablevt BRL conditioned
Cu|tilll di um asa lture

o OW‘S e d'3% rdf ea;tamp?ﬁa glglp actgpg; 10N 1asg§n18rﬁ%e{rt3(i accordlng to art-
Wﬁ@c@ﬁﬁmeﬁ%@&lﬁc{[@@%@@h W dd3cabed W%ltﬁ REd HoBPé 1 dRLIRK. Biol. 121:1-

and ani mal serum Exanple of conplete culture nedi um

i sOd Rk idsBel arq avydlapBy 66T CONac@syion 7guer KRI723#442. Conditioned

181%1.\361 gﬁ%agn 4Su#%%‘nrelf{§ed[5 A ﬁ xZo%glbOé.\lsJS g\\’/v%S%CﬁJrg an(liJ Sdnlrnal serum as

1232364 2803) . Al ternatively, the
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
through a receptor which is associated with the gpl130 protein. Thus, leukemia
inhibitory factor (LIF), interleukin 11, interleukin 6, interleukin 6 receptor, Ciliary

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



conplete culture nmedium mmay a conditi oned nedi um

preferably BRL conditioned nedium By way of exanpl e,
w@Rlosaeei ti oned nmedia i s prepared accordi ng tBCT/EP2008/056285

artrecogni zed techni ques, such as described by Smth

and Hooper (1987, Dev. Biol. 121 1- 9). BRL cells are

avai |l abl e from ATCC accessi on nunber CRL- 1442.

Condi ti oned nedi um may be suppl enented W th exogenous

grow h factors and ani mal serum as descri bed bel ow

Theith élaemecqm@wrlh aff the toreb of the recoptdr (o peperifie ghin @nfbmerpombmatlon

fac CES: O the survival and the F oWt

¢ net Bdif o I%/Ga% R OAUPEH BSTRRY RSy /T eUPT P | ?%erg -dimeric form.

basad tropHit riaro@or@refb ARyl Stehﬁcdmlors@rdal(scw Iﬁﬁimemrowmrdcybr 1 (IGF-1)

di stinguish two famlies of gro

cydsk £ %blét‘-ﬁonéhtFra@@ﬁr(EGfé»cP@i&‘éablSrH@S@y]fgﬁr@E@Féroé human FGF
3 rra{mhldi:)cyt oki nes whose action is through a receptor

which i's associated with the gpl 30 protein. Thus,

| elike b anpilaadichittu@r meﬂﬁmt accdriing) to thet erviestidd raofnj)rises basal culture

I[\g{ﬁlgélllu]:el{l; E’I @rablé(lclga:gglr | %Ip;:] n?esi%ggggngf e{tr{eaglﬁ lahe cytokine whose action is

cafydd ] rﬁ@@éﬂoﬂ\@l’ﬁ@h ?s a%k(mla{t@([ wrffﬁ({il?e §H 138Gk 6t@1ﬁ\’¥nwbr tahféast one trophic

recrurtnent at the level of the recept a specr
c h&iictmrs lefieriblyc dibéaraplcreudtfiret medilist etoeord\mg to thh en\@ptlam comprises
or sonet het ric form

10 B B sl PR Lorln 2Py B o e Rt s Eok@dnsistng of
| nEéﬁldeﬁuQIﬁ’r%ﬂorglaﬁEt@f (LIK)] ShcdsiatiaNdardideio Hinaﬁﬁsuﬁlo@«fohvth factor 1

Fact or referably basic FGE (bFGF) or human FGF

(hﬁ@ﬂ!}l) m@am eteopbigl fapte Hediltm aﬁ@r&ﬁumm@ {(H--6heinterleukin 6
| ny ?I;t ﬂ{“h&gp gl[e‘?ne elpﬁ'gcz%or @‘éPt) uFl%rorﬁast [E %(c?ora(kl}lG\F) interleukin

basa rum an east one cy

whos (aILaplt)l ABcdréing hrs auht @refetree Rhbodittdng thé ao@pemmmdmedlum is
with the gpl 30 protein and/or at |east one trop
15 £ abasak medmip perpigmented rréthc%mﬁrabﬁeu@um%rv@hneédp%lGF 1 and CNTF.

gfggéo%ﬁrg th% tQBnk ﬁa‘fff@r‘réc? %m%Sﬁ?R{:étnzgﬁ ?ﬁ et TRAHUD A is basal

east “one growt tor se e group
conmsdisti sugppbdindneadkeith aninmhisbiutho ayd ﬁratetaslrIG(ELl FONTF, IL-6 and IL-6R.

?P qrgltnlg?ﬁq g‘,ﬂngcli ﬁgté%fo %?cl} gWO fr#%%,? ggr ?@\E&et;eagglgl{re medium is basal
l nltn%ﬁlluﬁf'iﬂ gleﬁleﬁ{eld Wikh aﬁlﬁfaﬁﬁerﬁﬁika!nﬂ a0 1Ja@[01‘%ﬂi proltk; 83, 11-6R, SCF,
Stem cel act or . Fi broblast Gowth Factor

20 ( FESBY, Apcrrtrémg L) Ianwthdrlen(lbd_dmemt) the Avopiadé gltire needfim s¢ a conditioned
preferred enbodi nent ete cul tur
D G G BT Sl B of oS el e R} RTO cells for
at cla®pid) hﬁbbtl&ﬁﬂy% lenRaAr §itAGatt Iasd &@Cébﬂ%enous growth factors
preferred enbodi nent he conplete culture nediumis

basshgctegethi thn oppcemerisiagt W HGEn FITFs dkmlbrfR, SCF, FGF, IL-11.
e L
T o B o RTERL LA, SPatror e

25 nEEHsHhmeélublaﬁrah the conditioned culture medium is comprised between about 0.01 to
10 ng/ml, preferably, 0.1 to 5 ng/ml, and more preferably about 1 ng/ml.
The culture medium of the invention may also comprise in addition antibiotics, such as
for example, gentamycin, penicillin and streptomycin, to prevent bacterial
contamination. Antibiotics may be added to the culture medium at the early passages of
30 ES cells culture. For example, gentamycin at a final concentration of 10 ng/ml,
penicillin at a final concentration of 100 U/ml and streptomycin at a final concentration

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



medi um suppl enmented with ani mal serum and at | east

| G--1, CNTF, IL-6, IL-6R, SCF, FGF. According to
waemshei2enbodi ment, the conplete cul ture nedi POT/EB2088/056285

condi tioned culture nmedi um conprising gromh factors

(i.e expressed by BRL or STO ce% s for exanple) and

optionally supplenented with at |east one exogenous

grow h factors selected in the group conprising: LIF,

| GF-1 CNTF, IL-6, IL-6R SCF, FGF, IL-1 | . The

cowgdinticat isoaddstl & dbg reuftaest meshun@qurmgCﬁhrﬁF 1at¢ Lstgps of process of

L- CE., FG= . 1L-1.1.i.n the in the

comtttsBe oL pievsahiaifehdf edBRisdi iRl Soou
0. Dirih® thkGro@sirbf egpatdfsmam of, av&n]enib?y&nﬁ gfeh celigdd thih@ention, the
preferably about 1 ng/nl. The culture mediumof the
i neelstare Sukigd anso lyshpf fasder pellsadare grefagbivoifendri gells are animal
su t

5 St FlsTE oL RTinr R OB AN PR b E8REls. Altomatively, the
Anfeetidroddlls scanetye hdsamceldwith dxbre-celililat h&ttﬂme@lusnbcﬁm&g‘tewth factors.
early passages,.of ES cells cult For

gehtsdmy Qe il therRafiterdshies i eiberofredr o r?@nP%tra cellular matrix. A
PeRgirl hatRx 3k uged lﬁé?@ﬂl 1§3 CRRRNLERL Qd'&oﬁfanéé)@lthyp%ceaﬁgs known in the

streptonyC|n at a final concentration of

bearadslenbtedalidve, it i prafeeredwhit thm feedan nzatpx bé eracemdltloned By the term
10 rr%%% molnﬁg pg Et%ﬁl%gtﬂt gtttgijieegg d]%%g]é(glg tgﬂﬁlﬁr%clf liltl leeepresence of media

eSfo@lalpeﬁBa%mmﬁfprfo@% iR ?§51ﬂﬂ1§69¢e¢ls %‘ﬁ?ﬁﬁnﬁg klord th8®%astoderm disk

of the invention. During the process of establishnent

of featilized aatAdr3egR il centech wzléh the fgedar meatiinyveat 4 HAe suifecient to initiate

gf'en'fds et lfflsﬁ %l otcf'I {gc?n §g| I e% ! é)le rﬁrowﬁe%g{olrsg gro?t%er fé%{o?s by the feeder

| | MaGixG uhdalury %Cfeédklf nidiéx BUrp@sditdhed b tulhirhg Y fedet®atrix by itself
cells. Alternatlvel¥ the feeder cells can be
(0

15 sufgsone ir Bep diwrioxta thedeppsiting ofealls iogigprtae Fonrde blastoderm disk
gr QU etia'«ﬁél §%$5Fﬁ1e? tad B fth thdMrld ef 82l TR ALRELCSIIs preferably
to either ar matrix. A

or extra-ce
f eatteprisernhrouxe ﬁbroﬂ)i}le‘dcdhler ST fitsolasts breyatfeded,rbut prirnary fibroblasts

RS0 i P AT BNt RSB DRl 5 ik espect 0 the

prﬁé‘coﬁdﬂl&h&n@éﬁl feBYert b &s M 1smoﬁ%‘ﬂﬂﬁét5& M Geedet mafrices comprising
meant that the feeder matrix is cultured in the

20 pr edle nﬁ:@nodithﬁedluamé cspecaeqoéer g.oait)pfothdrmpapniaban tspedi¢ve(c.g; ungulate,

ositing.of cells ori.ginatin t he bl asto
o B th PO wiCys b DR ot Gl R i duck, goose,
MBguidilX phasht) thalialte teUlsbd.ah @RbthtOethhddimahte fRA6k cells of the invention
establ i sh production of, for exanple, growth factors

or ey Hesr trenséecsids Wiyl epecssieadesctarts raullxawmgs foal gxpmple the constitutive
;Zg g)%ssfg%t&l §r0b\x;thpf% néj ill gsnggari) )SC?"U l:Ildq geltl.J] eThuts this “feeder”

mat r or one

25 t hgrodegq@eshd faﬁ@r@fﬁ atf@ﬂnh Svhﬁihl igiso@bicrigdfor Q&Hdﬁee in the plasma membrane
bl ast oder m di sk fertilized avi an eggs in contact with
t hef theegels. nkitus; fhe priburinge gercewsef dhpmsgsepigrypntion may optionally

pr‘g?ﬁ I‘?S%S ﬂ%ﬁ’i%ﬁm‘% Rr %Inﬁﬁgetc% ! Eede?rgeﬁs b QALASERs 3L mitotically

red, I mar robl ast
1nact1vated using standard techniques. For exarnple, the feeder cells may be exposed to
X or gamma radiation (e.g. 4000 Rads of gamma radiation) or may be treated with
30  Mitomycin C (e.g. 10 pg/ml for 2-3 hours). Procedures for mitotically inactivating cells

are also detailed in the information typically sent with cells from the American Type

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



are also suitable. Also while the present invention

has been described with respect to the use of nobuse
wa@edos/1iaeder matrices, it is contenpl ated that PEBER®NS/ 056285

matrices conprising cells fromother nurine species

(e.g. rat); other nanmalian spegjes (e.g; ungul ate,

bovi ne, porcine species); or avian species (e.g.

Gl | i nacea, chicken, turkey, duck, goose, quail

pheasant) may al so be used. |n another enbodinent,

f e@drSTébfaederaiells e dvalane tader fahCh @cqers%mls frewberd] 933 AVono-layers
expressi.on t or g QI‘ ex 0
cogy i WPP aﬁ/ q@%‘?‘%ﬁo %) 018[ @vt C%' é)ﬁ%efﬁragg to about 90 %

thcﬁﬂ‘lu% |aﬁd Sf(@e pedftablyTduont 100106 cofﬁﬂﬂ%ﬂey 'WRIl®dusfguration of the
the factor in a formwhich is soluble and/or attached
i nfeedes gsllagrma mendends e nrpleried cpafigurpiipn farbe culture, any suitable

5 Cu%&nlﬂ’ gﬁgloﬁ rlsogcﬁﬁ&n@fa h'?@ bF:) Rﬁﬁlﬁgghe as@éé%no tgg g I]}t i Ven on Thus, for

optio conpris stab

ceéiamplel:é&;cbﬁ nag@loh I8y @k, &luiﬂtér@,tdgg&lghtﬁs bnathit &’@bﬁﬁitl(uﬁldﬁ@rouplngs of

st ard techni ques. For exa the fe r cells may
9@@3%@?&8 FHCORIGAP gisria 7 I r} ! s Seepf‘gofe &@dﬁeaﬁaagwsmwn and are

C
?:ﬁ&g?.ﬁcq%% rg}%&ﬂ%m&ﬂ t@?a)ﬂ Weh ISRt Rhobiihe {\é'rﬁlg"i%@ﬂn[‘

-3 hours). Procedures for
m Tt calaire ynddhzmtof il uwgntcmi Isssupplemehtsd vdét amibnadl s¢rmm. The animal
the inf or ma s .from

10 AR e ﬁﬁ{l}lyo yplfggtéo%/q %%]\{}Mnlt( %?E%L Logg%éirum 18 preferred. Also

UniyiBé stict preRavimvadich hdVBias sesorib¥d widOdsgddt 2208 (8e 8f foetal bovine
STO feeder cells are avail abl e under AT accessi on

num@m 1t5@3yont¢\mnl@telda§h@t gnimga) sepIh owalripingesqruint frpegother animal
1e§It e%o (Kl Lélrgg Cé(?rcglr ef Sglﬂ% Y ot (])_)O%%yuglsog Qoe Used. The final

uen Tor'e preter abl* Sut

comﬂcuﬁmmn Wﬂl heimabnddrgur ad | ®B8 ehitirbe nfedfsher isC ebh@rlaess between
a nmonol ayer is the preferred configuration for th

15 cuprngeamagehy 1 60123 gbPecferghlyi bgtivean ot tp20 c/eml@wr%ﬁe@@lx fetween 8%
beaﬁ’& M“Vn Iﬁ Qﬁﬁ @%%Qt%d%ﬁoﬁﬁ?&{t EHE 'H:nai Eﬁﬁ%gﬁﬂreﬂf&n omldﬁnal serum in the

for exanple ers, nono-I ayers, usters, aggregates
or cudtulie mealsisn di aappmmnﬁelygt(bl%l Agsordingf ©ed quefeﬁbdl sniodiment, the

contenplated to fall within 0 resent

i NG BR laﬁacoaw%%lmnreﬂmmﬁﬁy T ?ﬁﬁ&f a%lé fall

W ke HR]ABARENDNOhIsS RElaf8 N thdRbtintious Eﬂﬁofﬁ%xﬁ&ﬁ @Bx@ cell lines.
medi um of the i1 nvention is supplenented wth ani nmal

20 seEBr® cRile aamsmrall, mencil (m,qod@ﬁ@teataqu;undslcmums mdeidialized cells with a
ani,mal. serum Foet yine serum ref rred. Al so

At lipRd T R AR R LA Ge Bedh GBS o5 Gelfs YR EBX® cels,

I epReFAbIY Ahd RIACKH B of QBIcRkn EBH@QVSEdesh tani §mbryonic stem cell
contenplated that ani mal serum conprising serumfrom

oth@nomﬁmlhthﬁ)éﬂoéén%éh?gact@’rﬂtléken horse, porcine,
ungul at e, h) g%x ﬁdcﬂ%?as&?c&’?gd The fi nal

concentratlo SeF UM Th the culture mediumis

25 conpri ses &e&nmgmo@@wél@meﬂaéwﬁyqtgz to 25 % preferably
between 5 %to 20 % nore preferably between 8% and 12
% In the ?ﬁt&ﬂéuy,etae% R AFRPESHS ONEHY mpigqddditional ES markers such as

concent £lﬁélin%rbh8§plﬁws&% SESEN ,UEMPQ 1 ,t ]E‘IQS 1 markers.
- A 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 39°C), of about 30 hours or less
30 (preferably 24 hours) at 37°C.
Said cells EBx® preferably do not produce replication competent endogenous retrovirus

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



culture nediumis approximately 10 % According to a
preferred enbodi nent, the culture nedi um conpri ses

wappsaxiipately 10 % of fetal calf serum The pPEBEP1008/056285
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invention also relates to the continuous diploid avian

EBx(r) cell lines. EBx(r) cellgupre smal |, round (i;e

di anmeter around 10 um), individualized cells with a

doubling time of around 30 hours or |ess at 37C or

39C. The avian EBx(r) cells, preferably the duck '
EBdefinitaly ehi Gksah N, ) In grtdulas xp passiivm sealbpy SAFE Excell media,

| i h | ]
o HB MG, M DG P13 BP0l M crogenous erowth fagtors, serum

englapen oustivabd MRedselaget, | yptionallppédndslahmbited tWRY VW@lbus additives
express one or nore addjtional ES markers such as )
al kanmpelyJred e acaeas sgdehin theah- Exanmlgy ofygdditayes argnon-essential
do ing.:kd ters: b] i+ '

vy ol Falpt, il A rbiif, ARS Uk Bkl TBURL i calls of the
I nineertiomnhdv48the troma@iRhblatfe@8£) to gowaboaltbadl daburesmodium that is not
| ess (preferahly 24 hours) at 37C. Said cells EBx(r)

pr eRlBeyted 8 ihEamE¥uce repl i cati on conpet ent

en@lﬁ’gﬁaﬂ?&%ﬂé SN St i RPEBL®| LRg og ﬁ‘%fi@ayeinﬁﬂn RS thaCEBL® cells are

lines o e I nvention are capabl
pr diplofid prat gangticdlyfstable evey thageachésnd. medi um in

p icular .in nmedi um such .as FC Excel dia, .

DVERT PRSI ERERF RSt PHRBSET FUL i CEpDgaRBisken EBX® or a
gr QYKNER a0 COISS traSFEHEN RNHLPcadtRAE bk yabesh Qs onpRXRE at least one
optionally conplenmented with various additives

C oPPBPRsipnLRSEEt ycopwrismgsnuskdi¢ [aeids ispquchec, arreierabka gpioas-ribonucleic
of _ addit\ Ve re non- nti al in ids, vitamn .
o hy Y S Rer PR by Reor T ABLIT o bR of imores

t hepdrable Nihkenthayronidie deqiidick abpdld eREMERInE @xPife@oh Bf Said protein
basal culture nmediumthat is not conplenented with )

gl it thei GeE. ThAexREsSIOR SELon ABINLS | comprisgsy plalgagtpyier §xpression cassette
G g LY ARy hRLE e FRINE SIS ity ik
Theroproés enfudnny eqptab ero fafieviice sx messami drsaldBx(aclabledbrker in the host
preferably a chicken EBx(r) or a duck EBx(r) cells,
tréfllsfected with at |east one expressi on vector

COPRSSidIfy&tor @8%thinOME nBéRELT 1 ALnbafR? fhd Bafs@APdS hitBtranslation
nucl'ei ¢ aci ds sequence, preferably desoxy-ribonucleic

acodai o) orme quiing e¢quencodi mgfest: ddathbdsnahichparotweélh koewn to and
pol eti]c&i\%a1 f interest erably.linked to a pronoter.
POIYESEY B2 B! DUREET) BOSHERMY LIS QoA OTEA Lion s
Pr &3r@diftink e §it c&irlcodihB @h YRGS ARNPIGSdpited Hf iR@Est, as well as the
conprises at |east one expression cassette , ,
appropriate transcriptional and translational control elements. These methods include in
vitro recombinant DNA techniques, synthetic techniques, and in vivo genetic
recombination. Such techniques are described for example in Sambrook et al. (1989,
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, Plainview, N.Y.)
and in Ausubel ef 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
nucleic acid sequence, preferably DNA sequence, 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,



conprising at | east a DNA sequence encoding a
sel ect abl e marker operably linked to a pronoter

waeemsasmies capabl e of effecting expression of SBETIEP2008/056285
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sel ectabl e marker in the host cell. Expression vectors
contain the necessary elenents for the transcription

and translation of at |east one coding sequence of

interest. Methods which are well known to and

practiced by those skilled in the art can be used to
cosrsedingt hasseplogees pretsiatsh of sintsorst dhati avg apetpbbndieked to a promoter
S\E?q%gll%lr{s]c%t tﬁgreogg)%%ggal Pu%Fcz nd?eglﬁ lgcf?riesgtt :aglﬁuz(flglgnalg{] gerq%grtlde @3t regulates
t r @pstsaionobAla gemd. I Dhe e&mnﬁ&abwhﬁﬁleed’rehmﬁsd iHReditldRfers to the
in vitro reconbi nant DNA techni ques, synthetic

t eeiiigyAEien @fhgoding \ing oCPERESPQUCRERSo DT SRUNDIS, Withéh an expression

{ echRi g ; ; y
ol b Es PR R Rl B 55 PR Oy hoquence. Thus,
CotahtiBpsequ@nidar dyerabify ¢éisked R ai dodingwseqbiknte)aranmdpdbite of effecting the
Ausubel . et %I. (1989, Current Protoc?ls in NbgﬁﬁuLar

Bi B1GH0N) Shnthiy Ic8YNE SMEnCoNGRA vaTaR atg Yy Waighy Hpfugs, at what
eX PR BpRAtaY O §in@s?rHPrihst%lslﬁ)_tnsé RN hiQ SighMP SR HRMike, a gene is

cassette that conprises nucl'eic acid sequence,
pr efreesatd. y ADNAdBgqueneace encoptiraigy hetledolt@gausinder the control of

protein(s f interest .that are operab inked to ... .
Cotis et AR Fetma iy L Qe DA AP FBgkge will bind the
t hgroBoldre SRjueiceC as® atdnScriRMMtd $68inBUSlBErfceafitél mRNA that can be
sequence, preferably DNA sequence, encodi ng

hetransitesy i ther enceded siotain. T epmizl sequances eeedpuat 46|bg contiguous

i \Dvlftﬁd[hé Q érﬁng rs%gl?etngé Sl nacsefha; fﬂt?c%gletro"c%iﬁe%% lfﬁc’eegxplression thereof.
herein refers To a Rucl el € aci d sequience tha

I ePhiksAteS e exipileShikdVeridg angaiitedl BE trafdcibe®REqIRBEYS can be present
I i nked" as used herein refers to the configuration of
c OPRIECTRA ATUBRIET Hlqusk§LAEd B codipg sequghes and he prerRotghsequence can
ex | r Sy c n - -
R SRR L op BB thE PN U (B SEARLENSuch intervening
c ostqualces agheiecas acpestaidhifed tondtdhdndod saqueadisnghisk greemateranscribed
are capable o effecting ﬁﬁe expressi on, of .the codj

i

« n )
seffudRdet bewp %QP%{{I}GF@ q,\}?rr@h CKPISEGeE s O atXPaen a8 used herein
dengd oRiraht t?e{ns&ﬂiﬂfﬁ)nr%ﬁ” AMhfoleotile sEqucRSPRAS &n R MY ABic acid molecule

signals, and the |like, a gene is expressed. A coding
s egfulemst @oimpleopatap iy phit ik @dregion o onndérthe hveo ouelticoicidostrands of a

transcriptional regul at regions.in a I en .
poferae Simne o fthah phidi e Tiuf sl FEEA aneR held Molccute into
tr@pﬁﬁ&haﬁpég?mﬁggjng sequence into nRNA that can be
translated into the encoded protein. The contro

s edudne@sesiivadcantsitetfyrther eommrisgs corirali al¢mems arogiwgtory sequences
SCHBDS s, kOB B8 AL LETEOERE M promots (.
unérhansdrat £danar 31 idnschiddedghacgutac @gcreanwhie hpsesdhlar proteins to
carry out transcription and translation. As used herein, the term “control element” and
“regulatory sequences” includes promoters, enhancers, and other elements that may
control gene expression. Standard molecular biology textbooks such as Sambrook et al.
eds “Molecular Cloning: A Laboratory Manual” 3rd ed., Cold Spring Harbor Press
(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



bet ween a pronoter sequence and the codi ng sequence
and the pronoter sequence can still be considered
wO openatiby |inked" to the codi ng sequence. SucPCT/EP2008/056285
i nterveni ng sequences include but are not limted to
enhancer sequences which are noj, transcribed or are
not bound by pol ynerase. The term "expressed" or
"expression” as used herein refers to the
transcription of a nucl eotide sequence into an RNA
nuhscaptay endhirhestation demendasinclugdimg| constiivayeyandingagible promoters,
to %lmlg n of one of the two nucleic acid strands of
ene 5 i ng sequence and/or to the translation from
anIt RNA 18 U6 lr&logniaed, thol &C thaEthieitheica op k Gtiiible &pression vector and the
pol ypepti de. Such expression cassette further

co@ﬁﬂbl@%tsoncqfrﬁm@wnél dpmants thesein dspeids wepy mydiiple frciaeys mcludmg for
I
5 CasSle T DB QP RERS X ES ORRR Rl e gempley of cxpresion
untecaors irmleld, foe @kmpl)s lideadrial piaenaictectoird chudiily oxetdssibmand cloning
protel ns to carry t&&ranscrl tion and. transl ation

Aquj:gga S asi li;]ut np e p@&;}g oni@ployal vectars guch as, but not limited

"I R ALY aigl léﬁ&ﬁ)%ﬁ'us | RedHAeSrRr HRIRLS vir8NHRNG &Fifs, pox virus,
and ot her el enents that may control gene expression.

St mttdamls rmideducl ke bind| vepyors edetrivod kfsors ubdttampbeagrb nodkic acid, for
et al Iec | ar ni ng. A, Laborat or nual " ..

10 Br%f(aga)le rfgsgqgsb BFQ&}% rqr&@s(?ﬂesnéi&{h%s %ut not limited to,
COWgAbt tﬁﬁﬁﬁélﬁl @ﬁﬁinﬂﬁoﬁﬂé& t‘@hb@) AP BE&SHA N NigelaP Chrdh&omes (BACs),
may further include an ori aln of replication and

s efnsctyatictc gélg@nueéaoklé%hk miedllyrnynthssieethD0ay gr RWA. Accordingly,
t h I . r% L& cb a8y ea&e rf il tEny asD%%f H? 2% R0s {0 ) natural r synthetic
or Sy S m any rrber O? ranscri ption 8

t r aﬁglbairld@nblel sﬁﬁﬁdﬁdsplaéﬂﬂl@ dtd\hﬂlg nGeBRt dcidiioV@uRN@Ar any other nucleic
i nduci bl e pronnters can be used. It should be
15 ¢ e%@ ninglequlen dinbver bensensipded Hyi d@nyprmeds jnfoatsplds and rephcate

[ [
CXBUASLENBEL LRI ECOPLOREN, M AR s o
i nedotiehi ngcdtong d)eavqakce wilie rdisyrpmoofenpymtﬁaﬂd ligatheg the pieces together.

RS o Rt LA TLR  Peg B SRSh ki cid moteule
Vepl Cdrfdfl Yetiflg afxX Qa(p%%@ AN AR %ﬁl&aﬂ@& HPh %0SUGN into which
as, but not limted to, pBR322, aninmal viral vectors

20 suthhy age Imtrodwed, |fori etxempteo baotediaf ivedtoss, ihaning a bacterial origin of
adengv%rus]vreas es virus,. infl ﬁ nz§ V|rust §O|i€ . I
vi Ficatign, ang Fpisomple agyngliga, Vagigs-1 RENF | Ye8lohh P UFR 3Sopr-cpisoma
demiaM@thihh QEHBACH@hCRPRARANPBURE ge&n@ecmda hés@ tel@¥psPInBoduction into
pl asm ds and cosm ds, ~artificial chronpsonmes, such as

butherost daeflngndebiereby awéagltcamdtaﬂqngcwmm thethosrassomes
g:"g%s %}FRQES% 0% ﬁelitl %r 18¢ tprcﬁel%l %Eesgl %oﬁgrﬁ aﬁg é%?gﬂed to contain at

onuc cal
25 syletamﬁe IDNiA @E\lﬁleﬁfe ai‘dédmg\mecwinmw prdtbla otfeﬂtﬁﬂesﬂ’tlpéf&ll}chnked to a
acid vector" or "vector" used herein refers to

a
naPi@MeNCr SEAUAPAS, 1sa¢l 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, intron,
30  origin of replication sites, polyadenylation sequences, 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,



singl e or double stranded plasm d or viral nucleic

acid nol ecule, or any other nucleic acid nol ecul e that
w@eavsheits ansfected or transformed into cel | s BOMEP2008/056285

replicate independently of, or within, the host cell

genone. A nucleic acid can be ifgserted into a vector

by cutting the vector with restriction enzynes and

ligating the pieces together. The nucleic acid

nol ecul e can be RNA or DNA. Preferably the nucleic

actalifrdl 98U I Enhprcephgrucmens adyrbovleeated spsicemcsiabinstresim of promoter

au%eoi]o%meu neh& | % ¢al itl(%rli]iz{nn aenhos}( 1rce|i0I Igltl O“e%eiu{: hI‘”t I'i]e% nucleotide

ar 8 5Nt POLIGLE], 'Y ofP exam%l DAt EVTAr VectBrY Navi g

a hablkithit Rfs @i pot@itiatcahé raadckiptio@ 06 gefdls Sedepkndently of the identity

manmal i an vectors. QO her vectars, such as non-episomal .

nefhE igare. tccrastion ofithe sqgpanpiedn alation te thpecnge A opentgtion of the

ho I LAt A - - I
5 R HPSEb RSN ROl FEbls siMlgg. prampl
expff @hsh@s aasdVtimnicdiattiselyl anhpiicet endSExpeadsemancer.
system ar.e desi gned &)o contain at | eggt one
S e%ﬂ

HEIS AXBEN oMY P8 dHdnEreHR 6F wn@fearwﬁfe@g?nce encoding a
OPRL&RbMaht R & Gn@rll RIFRpEMiARY g@ﬁ(‘e‘iﬁre@ﬁgn.%cb%ﬁ‘é {oVa preferred
control elenment(s) or regulatory Sequenhce(s). Control
el enkodiment, tleguiraner seqsagaen dastedrietmemeths grgmoter sequence and the

required for .proper transcriptiop.and ul ati on of

10 ¢ citauents, sl Fofrmbiagh prisRieeSl dftarcst of ABFQic Soquence of the
seln@eitRmh is préBRbE QURtEORSHS It @hsibti@NSEE IcRinh@R8htron composed
initiation and term nati on sequences, enhancer,

i nef rdonor pigg Aowfthe éipstitatzen ehhwhnancketa-globymeineydndtthe hranch and 3°-
segu epti d i | .and chr.omatin i nsul ro. . .
ol EnERBESte BERMSFr5h L uDLuSI Rl SN B Gvariabie region
exapleomber Gegalaets ofethe mxpitess af plaelbl! og¥ited from genes of
Met hods i n Enzynol ogy 185, Acadeni.c Press, San

15 pi egenedipn for 4viamoe)Sin mEHEeme dpageglith 06 8VisayVirsd gepesatie@ preferred
up ﬁﬁm 0 I- . ek .
f o?cﬁl%pt [ m&; it%gwgg{n%&ex l:ri)gensC gilg @WAglraleﬁéﬁ’c%?‘% iesgfegt%d in the group
nucdmssting ef eqae nc envrinatcy@ategalboirpo{(@VIM) pr@ndthe avian sarcoma virus

transcription of genes .independent of the. id ' .
of A RO HRromofs: F58) ddtic promefersdeyn airian Vi 5 SV Fiers et .
t o(johe) Sfge 295:11 58 ROGL 8REBIaONIA! (K9) BRANRAS Berphi&implex virus

vectors of the préesent invention optionally iInclude
20 entiE9¢e tbymBiamimsof premotmc eewpiratosy Gyucytiatedirat @romoter, MDOT
ear | \é}?gnhan er and Sv40 qﬁarla?gl1 enhanczﬁr. Ant [ ntgﬂr oni ¢ 1 .
© ABYOBE VOUaPE UhstTEAMSr udWHEY Featfi*tc PapTioma VITUS
SepbaRES, ABGRRIrRY it LTSRN BAPBAI0RE] pHIBRESE cach of these
for optimzing gene expression. According to a . .
pr progiotassl Aeresdingrimanothdyeenibodinaerit.cths depiseteesdqgenagdasegeted in the
be 1e. pr ter nce s C . o
ene i g VLB R L Fe (BOERRSoPAE K1lS: REMERE Frripe opkgomia virus
25 SeUENG.e nifusé h@ammegnt fuatori sirgy ehvaviall)y ERdgpliae promoter, chimeric
the group consisting of a chineric intron conposed of )
5' Ef /HTEY mremater reimeicE AGRIeeetes  copasHe promoter that combines

bef gngl eRiw irgﬁlggia%%rlgl RenfcBN&R #Rdified 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



acceptor site fromthe intron of an inmunogl obulin
gene heavy chain variable region. The pronoter

waeegsasmies of the invention are preferably sel BCL/EP2008/056285
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from genes of mammalian or avian origin or from

mamal i an or avian viral genes.,Jn a preferred

enbodi nent, the pronoter sequence is fromvira

origin, and is selected in the group consisting of

human or nurine cytonegal ovirus (CW) pronoter, avian
sap@oaes of qaghs of thesg xpoprsot er, early and |ate

pronoters fromsim an virus 40 V40 Fiers et .al

(18770 I dMB Ahofinedl, Sttty bER{Rlsgy emone regulated
pr piseiotdrs siehpP@fonRitem| ehat Vidnkg (ddavibilithy Bl dpaeicklanagenpounds or
pronpter, respiratory syncytial virus pronoter, NMDOT

pr Batscles, g8l ymalugpdoriscont mrpense clogiah fyREY ef mouse mammary tumor

or ot . . b , vi ico.
oy e (TSl DREPhy MAER Kol (ARl BRI 85-499)
t hate, pssasBperifc pAoeaediongedudataryodlfreente odrotle gt (Swifier al. (1984)
pr ter ence is selected in_the group consisting

of 8?.1&%%%3%2% Hibngey e At doNicHadenpibhibe SKIMRYGY Bhathér promoters
| ek aamndy i UseriMnVihe ?R%é@c [TRENRY idc U WitHoUB limitation, Pol TII
(MMIV) E? er, c

F4al pha prono hineri ¢ EFl al pha/ HTLV
pr proptogers (G eranipde, GX® dr oymet @r ande typeoiRoé Ipr proptogers) such as HI

that conbi nes hunan | medi ate ear| ancer and .
roROPGE e RBHOBEE o | HOBP ot Eomsga IR PRoiRey gy functiona
angbrA¥hABf GEANL o PR RbMoRAN Typiallly ONalctioR] tib@iBael sequences are
each of these pronoters. Anong avi an gene pronoters,

t heelgstasimbarenss & phebegsens pvertiaac ire dcentdange cwitle Kbey promoter that is
promt er s such as beta-actin pronoter,
ovi CY-Specific pronoter, ovonucoid pronoter

OVEhS BXPrBssmOvat@ I of 6O Maldatioh Magr QRBEEEomEREUE Idast one expression
pronoter, ovotransferrin pronoter, |ysozyme pronoter
ENGISSQ@neorppiig af leastl af Wivdeir cierd pesricnesrefecrablic s BNA sequence,
t h&ﬁ%dﬁgom%ferc%bl ALl G r?gy aeLA ec{) £TROAbIE rye%uence capable of
pronoters nay be sel ected anohg regul at pronoters

s uefficping epesson bfsaid galcetblic ndarkerbinl tht ycelbySywhr delectablr marker may

co unds. or nol ecul es, e .., the_ glucocorticoi } .
r eSPHsESslaBRT AR %ﬁ%@ﬁ%@}g@% et e rallony ﬂ?lr selection in

( %\Qpﬁﬁe LAY LA BYLE BeP R hk@BHISF (D ARAhEn, Rtab® expression is
(1983) Cell 33: 489-499). Also, tissue-specific

pr genstadlys porferredyuoatmonsicl enpassorc arechescuste dy{iSlyf tachieves more
al . 984) Cell, 38:. 639-646 i f. necessary or . .
de%ePfola&?lbk%rr?-s‘iﬂ}s i e BRI en'S'?le 3? Eaéfge 5?%?18’&03}18“0“ Accordingly,

Whike hexifR¥sibe viesBlsubf ihe ihi@itidh &3€ Blablyninedipbited Med Uechromosomal
without Iimtation, Pol 1l pronmoters (for exanple,

t yPalAl of thepeBo®el. Fokeviagphe introdugtiameft freipn JAEA, ergineered cells
HI r I r ters, t IS, .

L BI85k, DOXGPLACEL BB, b RS P et o
pr eatiet snedly piheaklcytableumnatkieo mathe tre¢omhigd i VeSO £ U@ITE8 Sesistance to

ar&le 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
for the following non-limiting examples of marker genes: 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



selected for use in the present invention in

accordance with the pronoter that is enployed. The
we@x@sasdeon vector of the invention may furthePCT/EP2008/056285

conprises at | east one expression cassette conprising

at least a nucleic acid sequencg, preferably a DNA

sequence, encoding a sel ectabl e narker operably |inked

to a pronoter sequence capable of effecting expression

of said selectable marker in the cell. Such sel ectable

marckistanpmip mpeepbenalisgicst @helbgarpandiBerEmkdl) Peed. Natl. Acad. Sci. USA,

hg ggg’}ﬁg?efé)rﬂlgyeve@{ﬁg)ntw%l l | (1)1 sk he?sis%aﬁlge r%%%go?noéglyf%%l%e G418 (Wu

| NRNWWON 99 Bt BidtiRryPB @ss;sprrols&sg@memm npr REE Pheemicdl. Toxicol.,
transi ent eﬁgﬁe33|on because it typically achieves

mod &> TEpPodleiliges ¢1883) tsglea%l 059203 9ﬁ%ar engdaisoml @3 gAnn. Rev.
5 | apRenrshal®. ﬁjél%ljlﬂgtéﬂﬁ? {H(_}I#%é‘rﬁg&glﬁlg#}ﬁcht Q&% F}E§§tgﬂc%nto hygromycin

vectors of 't stab I ncor porate
t h@aﬁ%ﬁ@mb ghHiBI84panef 30t hey) Bk (om_bntyeide InFohosvprofgriethembodiment,

i ntroduction of foreign , engineered cells may. be
al 1“8&3&11% 5SigtaBe g9 f@uﬁ% ticy Bt g Ffﬁ@ﬁl@a Asgolinggh prferred
t h@tﬁb@(ﬁﬁleﬁt‘mtﬂec RALcthe BmaRETri 8 FRGitRn TN8cSRLEh! é@ﬂsﬁnce gene.

marker in the reconbi nant vector confers resistance
t hBrefarhldygt |thfn nagldicah¢idwseqeericecencordingf NE€) lis thhl@hntyamékanamycm
tabJ |nte intq thei

10 5t 6 BF S Re R Ebe o1 oieh TRHRED <BlTgRBReTa e selectable

expandeds i Rveidn kika8SmydiR résiftiRkalchedA em@idh & réh@thelr preferred
anti-netabolite resistance is used as the basi s of

setmabedipgnttbe selppsalile magwc ﬁ@thﬁ;onvqnitlmi ti mqumm:%a@ﬁ gene.

na es; wWhi ch c 0
ot R BTl e O SRl B8 ARG B g imvention are
Schrevidbély gzﬁet&aﬁy nﬁj’di(ﬂﬁ@'lz@r(ﬁslﬂ&y fhle. apEfo?)&aﬁe dhospe Nat TK-, HGPRT-,
Acad. SC| USA, 78:1527); GPT, whic conf er sr esi st ance )

15 t oARYcoBHERo! $RTactw)- (A\/Bllm]?@fa‘?f ssl?atl%mgstm@s@) beppssd, including but

con#tel}@&ggtsol ?tE éaﬁlgté@tb\ %ﬁlee%g\r?ﬁgﬁsothg yCOSI e gi% %b (rl%lgler ct al.
WI(1019P 1) cIBi 1dt228),a Fblypo@nﬂﬂneg uantial qﬂlosiﬂxemb()s'lyﬂ) 9ﬁansﬁenmse (HGPRT)
gg(%ﬁgegeﬂ Wg%%l g;ags)ﬂ Cg§92) Aﬁr@gz g@ag g/gl)glcll SA (Rééj%g%) and adenine
Bi ﬁl{d@?ﬁ@r»n&%yﬂ%&n&é&se ?ID(QWF%Q LOMYSHONCBY M'@hg%)gﬂéservﬁnch can be

resi stance to ygrorryc:| n Santerre et al )
20 30¢mhpipycdmatkp lhgprty@r ag- cellm (APRbstesprcai ey r Mdthods commonly known in

t%ebagge §}e8?mgt Lo ]?f\]] tec Solc}(ié}g?%]gbe?gn I%B rq%é):ljgcigo Qect the desired
enhosinpRBht deh%lcﬁféls eﬁfdaslable ni¥HKS areoéeséﬁ&dl oY @RArhPIB, inSAusubel ef al.
neonyci n resi stance gene. Preferablr the nucleic acid

segyeéat ene ri‘é@@glﬁdlﬂﬁb Qena Heanséy mXRESSSA)c An Laboratory Manual,
;ﬁgogbgg%gm N S z%é%?ﬁf&%{ﬂbng to another preferred

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 copies 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



mar ker of the invention is kananycin resistance gene.
According to another preferred enbodi nent the

waedosatdabl e marker of the invention i s puronyCPEI/EP2008/056285
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resi stance gene. Alternatively, such selection systens
require that EBx(r) cells of tg% I nvention are
previously genetically nodified to display the
appropriate genotype (i.e TK-, HGPRT-, ART-, DHFR-,
GPT-, etc.). A nunber of selectlon systens can be

uswelichi hﬁébqrdglngmbatsynﬁﬂtaser (@) od ctll@ydr@ﬁ@éatfr—lémb@@ssu (PIERY encoding

Vlru th di \V TK), VV et .al 197

%ﬁ. ggi%%s hﬁ YSFS e)cz? ﬁfehzlglﬁlre%easu% aTFI)]% 1?1 (1)1} Itlbe gv%ence o)f the drugs
tr ﬁl@ﬁlﬁ(ﬁﬁﬂ&ﬁﬂlﬁm ot Drytvdtesikia, l&s&bﬁb@& S)( lgh(térﬁﬁ&)ynthase expression
Proc. Natl. Acad. Sci. USA, 48:202), and ade
phBsHbALG CoRBgICHts thaept presdetyilcdvip RE T @}lbhcws@s c%pl 87/04462; WO
22 e a
or AT PO R PR R BTNNE, DR Ob 7 o, euamine
kngmﬁlalsﬁ ekﬂitéss&mi vettors elen rehn aniscdDitAadeedanod ogy thalpreb;ent invention

O A e e ol Jhdies, keCOmPL R0t Biologics.

exgﬁp[%ﬂﬁﬁﬁmﬁu§m§el et al. (1993) and Rriegle (1990,

Ge ransfer and Expression, A Laboratory Manual, ' '

St bk host d@H@wkuchl\hQntam tithapdieg seq],@n@q@hdl@}nchl gxpress the biologically
addi tion

b e PR SRRl o Y ST R gD G ABES S °F Sy be identified by

amgl liehdt Gadd g’éhefaﬁ QbpatbiRy e DRREDRALE DIAQRNA hybridization; (b) the
Hent schel , he use of vectors based on gene

anﬁeﬁﬁfmce at Flb&q?nﬁb@f ke ng@@s §J,n@‘r101@ﬁ, ()l asprssing dhrrksvlrpf transcription
|e£1§1r‘3f‘9:§8§| e !%ri)ress oncolfQ[ eCtoV:,?eI%\;Me\g: grgl%g%}g‘%s L8RS EBx® cell;

exmde(ﬂs degctionpsfaheizend @oammlas fricafilred baminDBE-@&3 ot By its biological
the | evel of inhibitor present in the host cel
cutdtyite {# the it pryeechs e piestnee ithe opiliag ssAuqnee of the protein of

mn#‘?ﬁ t 9R0Rcd 7 {B%eex@l% siGiRbdibi &8 BE@kied ﬁy E?\FA’ ?1\@& 89 DNA-RNA

e proteln-entodl ng gene, productio
p r h)jz‘t&idliuawbh lusing rpq:méstcampfiying muclem fenowsethat aralhomologous to the
1983) , Cell. Biol, 57). Vectors ich.har?or
{?ts 1?16 5%9 Pﬁa%eéu?IéSﬁ r&FPe&PH Yr B BPH0BS P& fifEivallyes thereof. In the

( Dié':geﬁd @ﬂﬁ@éjdhn e BbaRCxPraSioh %ct%ﬁh@s@ts%&ﬁ ARMEGHStified and

can be anplifred in the presence of the drugs
meschéctani brscd ubghtici presvecopr atchot o escatee "mekpd gene dinctions (¢. g.,

A BT PR SR S TR S B PRRb
WOORE/ P SRR ;o f W B8RO 36;th 1BV 40A; canpridd® at least one origin of

91/06657. In addition, glutam ne synthase expression
vetspbeaiionhit abew f@é the e@plientian cofr d@m@re copstyctshimside the host cells.

FSJng alng Y %ﬁngf% Slbgor e:(gl e%‘fory o 1nv%tt1%ln rlse one bacterial

|1 er onza
I n@rlglﬁ B i-dptiamitin) sudﬂl'ﬁs FITORI EtDSllov@ €drlthe vdphc‘ehldhmﬂeapfebssmn vector in

t he codi ng sequence and whi ch_express the biol ogically
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
clements. Chromatin insulator elements of the invention include boundary elements
(BEs), matrix attachment regions (MARS), locus control regions (LCRs), and universal

chromatin opening eclements (UCOEs). Boundary clements ("BEs"), or insulator

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



active gene products (i.e protein of interest,
sel ectable marker, . ..) may be identified by at | east

wo ows/1gEner al approaches; (a) DNA- DNA or DNA- RMAI/EP2008/056285
hybri di zation; (b) the presence or absence of "marker"

gene functions; (c) assessing t | evel of
transcription as neasured by the expression of the
respective nRNA transcripts in the EBx(r) cell; and

(d) detection of the gene product as nmeasured by o

i ninoCenss Bev §r 1Pyl 98 engimsly adgycarolast dafiniyg a franschiptional domain in
first roach, .the presence of the .codi equengce

¥ BEEIRRC A P BLBT G Ry R R LRI ISRt o provec

Ve%én@ﬁ feah the teebagitodaldihTdWecDA roFul DA Bdtents in the surrounding

hybri di zati on usi ng_probes conprising nucleotide.
segfiamad’. Theanhaneerhinek) astpyuis cPBIMaNEY passifeddenidy dglay clements.
se C S r-. ROL i

5 SALENARSY, DERARSHLNEL el RAEL) BRI promorr, an
ex@hassirantivaecd anhdeaptions ysineaucal Boandde rdérhémed havedbeen shown to
se] ect ed based upon .the presence or absence of cerfain .

G ] t@eﬂ@tq% n%{hlbn‘gat{sge_ctegi_ ,reRqu‘S?]:ﬁ A% 4gHWE Position effects in

achidbpiila, RISIANGE rhn@RMidnPLAS g\ﬁaltéﬁsétséla@@% QMol. Cell. Biol.
nmet hotrexat’e, etc.). One or both of the vectors of the
i NV&RT16872my Manpr iAdeshraent] Raglonpne€ MARgji; nalsp known as Scaffold

replicati to allow f .replicati of vegtqr ..
10 o oRipiifaerd herdndeort MerRlseblaft Facfifoy el GSaTARS") are DNA
pr &fqasdced teiriesd iRMied UBAER Ta@bldt RR dudMeNtia@ies in vitro with high
rise one bacterial origin of replication, such

Cco as

FI at@Rrity t((blag] angwl-goormli | E998 §lurs £2pianGenetdrpr 894P-3R5). As such, they
vector i bacteria (for_ ex I .col i nd.a SV4

or v notfhe, BEhFs 1T RRRIRLF Bt BPIR YR e only ehe

Vv egicamphsilie cishealadribylemapts bohtrantcedkpraasidayof thBgenes within the
expression vector of the invention may further )
15 ¢ otgynaig eMAdh chmantsncanniragcopxnssssiverfshetanlogaut genes in cell culture

in i AV, [ i13Gl 0 r .
LGl SRR 32115 SN 190, 30 BN ol rgins
| o€ LS Retnameadis-regglacig of{dntdRsy reqainell €ori thenisahl chomatit betivation of a
openi ng el ements (UCOEs).. Boundary el enents ("BEs"), ..

or oG e R 5E drangerintign i, ive Oqaﬂt)éhgemﬁw% in Grosveld

i nlmﬂ}uﬁ@%ﬁ ) :’Tgkﬁgﬁ)‘. qihd II(O%QQ)&%HS%}F Rt FEREYCR is that
Dev 9:191-198) and nay play a role in defining a

20 t r ainthe rglqdtin bovab. doreitausi ahrormatol oBEng dekentsn{ TUEQES’, also known as

pronot er / enhancer .activity, .but, rathgr. are th t to

o B Fioy SR CBTRE sHRTHLIN pthits PobRBNa) bV eteRBabep fported (Sce
r egud 9bBYOB! REBHIMgItH al frefeidd LABOMING, Gh¢ SRPkialln idfiGitor clement
enhancer - bl ock assay is commonly used to identif

. OCK y Y.
i neluthgtipyensioans it MIAR glepiens Bygiseaply, tthe MARoHemen is sclected among

el i | ac t n.en r. te

e S A M B SRR, FRARET i V0 B BT RS & human MAR
25 Botlsaiity asHeEbéSineoe20960403mwn to be able to

protect stably transfected repaorter genes against

pods tilb ke eppraeiptediby thpsssbidler i theyash e sglvgtipmohdimeapionrate vector,
cel| 5. (I}{\?sjtﬁiﬁ,r %ofﬁbo@én‘cs (U Blgo)pellvwanscgfaltibn, @qﬁrlession (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:



19: 3714-3726). Matrix Attachment Regions ("MARs"; al so
known as Scaffold Attachnent Regi ons or

weeaBfiadied Mat ri x Attachnent Regions ("S/ MARS")PCHEPR20DR#56285
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sequences that bind isolated nuclear scaffolds or

nucl ear matrices in vitro wth Jgigh affinity (Hart and
Laenm i (1998) Curr. Opin. Genet Dev 8:519-525). As

such, they may defi ne boundaries of independent

chromatin domains, such that only the enconpassing

ci s-r egukaisy yxrél:Sémélncezss@t@nmr@pﬂsmetl@xf@rllewsngoENﬁ sequgnces in the

genes hin th MAR el enent s

Oy es ol dre et RN bR e B IRt Do B IS E 8y i fragment or
(Kal os wathnFabgrsb®e rm’(réxﬁQ@eqﬁ@ﬂce ONA. seﬁhéﬂce encoding a recombinant
15:198-207)). Locus control regions ("LCRs" ) are

cis-r egEﬂoﬁtﬂé)Pﬁ/lnéqr‘é%‘fé}?ﬂ%a @d@ﬁlqlb??QF%}Ceat@fVél initial

chromatip @i\ %}% 8&019 étéjg rgsgr?% U5 BGYR! tDlQ%”sl%lg[uences in the

transcrlptlon in err |ve ons (rev
G osvel BHl1d99Y; d&der S{S)Mﬁ (ﬁemﬁcbtef)evmﬁblﬂ)ﬁa idsiB)ancd hgene  (preferably
nost extensivel y. charact ed LCR is that of the

gl obi n NERYECIN UESiLHICE SERE ISﬁﬁ?I}YllFt@ﬁ‘éﬁ‘fllf?&C%l ement s
(" UCCEs” o?t?dn%ﬁ%l kd?@é’é@t & clﬁaieﬁqﬁo‘%gn%'ewl\q@l{ é'lgmgﬂra‘g%gdrfbed in WO

openi ng el enen have recent een reported (See
OO/ 053933/074&6(9@ dlhmglanMARpai@ﬁ@rts @ddesmdwdun@%@ 20051/640377

C AR ap SRR R0l e et O SR P Suds Magected with
C h!ltqgsz%f‘oﬂlé’é@?éé@i@nQGWwﬁér%ﬁieﬁMcﬁe@ﬁesgl%ﬁ%st?E’oﬂlﬁhs\é@at least:
02/ 074969 or human MAR el enents as described in

2005/ 040870st Arogsian selspranritiad oy llnosre ORiA npaences i te
in t he %rlltovvl hglrdélQ lcgf: et c ]?fallgha(/%H'?]?Qr (%grrnlo%g %ecbut%ﬁéeoof SﬁQ ID N° 2

roper ranscr

expr esshon frégm@fmtr %fvan@@tl’thé&bf Sﬁﬁbi%ﬁe@lﬁel&e[ B &iq@ece encoding a
sequence), and isolation of proteins produced in cel
expr es ste@ﬂmbyl@mérf@tq@ﬁéﬁ@mst aalyaAguiativalspauacs il ned

and pr aCE'SQL%%dtéy(plt G c%gﬁ@&ﬁ@%%@)fgg&f/ﬁ?DyA %eguences in the

According to one'e odlnen
i nvent i fotloavirgs t ordeisf &316d prohdicat ahgBistic ormisespe egsicor(preferably
vect or mhereln sai d expr§55|on vector conpri ses at

| east ; - NSOV {eSISHICE S8R BrPUYASBY IPEOL PRSI ng t he
foll ow nSpt%l?%lﬂ@a@F%% éHbHeﬁq%JOQ%QWMQK)&%Ent &N¥scribed in WO

pronot er sequence of or a fragment or a
var I ant 02/p&4%88for alhmmaorMARséequwssa deBittbedan Yen2605/040377.

© oRCcile o eRE AMDaR R AhO R Slis T BV batipnas gpsfected with a

c 286 bh€ LRI SV bR rdiR bdi@ Wk tOssIIWY @RI UBMPEScs! o 1dabie
followi ng order: SV40 pronoter, antibiotic resistance

gene ( pr eff@sapryesNnongashaiter eammising theglolleying DNA sequences in the
poly- adFoan %g‘ Sfler W?ﬁ&hoter sequence of SEQ ID N° 3 or a fragment or a

variant thereof, intronic sequence, DNA sequence encoding a recombinant
protein of interest, polyadenylation sequence; and

- a second expression cassette comprising the following DNA sequences in the
following order: SV40 promoter, antibiotic resistance gene (preferably
Neomycin resistance gene), poly-adenylation sequence;

- optionally, at least one chicken lysozyme 5’MAR element 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



- optionally, at |east one chicken |ysozyne 5 MAR
el ement as described in WO 02/074969 or a human MAR
we@b@msamiz4 as descri bed in WO 2005/ 040377. AccoPCi/RERDL056285
second enbodi nent, the EBx(r) cells of the invention
are transfected with at |east ope expression vector
wherein said expression vector conprises at least: - a
first expression cassette conprising the follow ng DNA
S ﬂuences in the followng order: chineric
al%na/aklfragmpmomae‘rar@eu thenend aid %@Qlwamerwl@tronasequence is the
fra ment, ok nt .t erna%fi' ntronh quence, DNA
%f%g% &8 % éc | ng ISR AARE @ r?reé) i nterest,
p olnrad ehy kb h®dihage AtdedIe ©f B st ofathé Qﬁ\Qiﬂdoﬁ)IdJﬁ es8iimBric protein, the
cassette caonprising the foll owi ng DNA sequences in the
f oqilrf%wnﬁ ghepvier saidpagieinrapsitber, crandqdingt piegleexipsesaing evcctor, or in
59 {qg%?s%ty V&%}Eryﬁl' tHe rlﬁ?e'r %Eéaen &%Fe)ﬂt X 51on Vectors are co-
po ya eny tion sequence; - optionally, FEasy' @
c hiradsértddys ey Bl[BuﬂStaWsl@zl (&rmactesasdgl esto rthebEBx@?nceW)‘ Co-transfectlon

02/ 074969 or a h MAR el e as, descrjbed in WO
2005#54G8 PFOceR: £ Frap%f@cttna %lﬁ%%eﬁ?ﬁo‘mtmret haneonepgnrgssion vectors.

Celytin Qe LIERASBLRATH ARG Etell Rﬂﬂﬁzﬁrﬁ&éﬁé’ssﬂnt%cﬁﬁ BB of expressing

one expression vector wherein said expression vector
c othp ligbchaat of téasntlbodyamﬂlar\@ttoe xmabmfmpmassgthedleavy chain of the

10§ RGPk R e SO GBS P g hen s sl

OF exghréssRANRBlor & caPaMaloif 8Rbredshey @O flighi HalPHH the SRAMRRCGR the heavy
sequence encodi ng a reconbi nant protein of

i nehaieef the B@mwethy IvaetPopre&uselie aemtaingh tpast aneselgeiblc marker.
exguéis’g'mglyr 5 Si r%t%r R rIIIOSVIV ?"gléé({] ﬁgvilbe gervgfr’]r%{ eDrN’Abody expression in

sequence owi ng 0

anEBR®OdelIS i Bﬁghéﬁ @Hé‘rﬁtr@tﬁlﬁ@tl&lg raefigglakkyredNeayEdtét encoding the heavy
reS| st ance ene y-adenyl ati on sequence; -
15 opehaghand hgh ghalp%gtg am]@o@]ﬁlcemrq Ve g%tr@sﬁym:\uon of two expression

ol ST A e o e WG S B0, R, M imyentors alo

a foued dhat exdhmﬁmﬂfemang a stnlge vartarpthic devek gt eﬁtd@dys:xprlessmn in EBx®

en QIDN 4 or. a fragment or .a vari )
* hetiSor Figher vhe 51 G PEREAY NAERBR BRI eI G lowing order: a fis
Se%%&%n@&dl%@iel Raby 28k o ahlRGBENS arRf thd, sg@ffn'dad%sette encoding the
t hereof. When the reconbi nant protéin of interest of
20 t hbglitrhentoif the dngibadyngh¢hi enesdtte hpviog éhagantdgoniofch dndend the balanced

o praeeri b 1B uE) RefY GrfnbisTian BERPECEPB PRGNS is desirabi

| Ngit/Bie thadttheE lighaiR hdakg cHhihb afeeﬁﬁke@ixagaﬁa* RNth¥ &6tiB6®; molecule in
are cot r ansf ect ed either simultaneous

suedeselay grgportins. {The oxBsessipn geptor aﬂ@as ttheastileaskyi ionbe obtained in

functional form and to be secreted in good yields. Thus the process enables sufficient
25  quantities of functional antibody to be obtained for use in the immunotherapy of

pathological disorders.

The cell line of the present invention is capable of producing all kinds of antibodies that

generally comprise equimolar proportions of light and heavy chains. The invention

therefore includes human antibodies wherein the amino acid sequences of the heavy and
30  light chains are homologous with those sequences of antibodies produced by human

lymphocytes in vivo or in vitro by hybridomas. Also included in the invention are

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



means the process of transfecting EBx(r) cell with
nore than one expression vectors. Wen the cell has

whems/1ex24 r ansfected wi th an expressi on vect or PCEPPINE056285
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of expressing the light chain of the antibody and a

vector capable of expressing thg heavy chain of the

anti body, the vector preferably contain independently

sel ectabl e markers. Wien a single expression vector is
cag?ble of expressing the light chain of the antibody
angomdlegpusaipya ciahirel atibpée baheicheuybinedén wewapithat would not occur

preferably contajn _at |east e, sel ect.abl g. marker . .

S sy KRl » Roas P an R R iR Bl iR oy grociic o more
| eiah o@é anfidanbDTHY cexcRine $&icNof the BBXOEJy BEY kdate 3o BhEBEbBther of the
when transfecting a single expression vector encoding.

t hentigsR WL diHRTog 1088 @T magﬂqe o mBirher FHIbgAY Hlggd antibodies, such as
COHH&%SS' aﬁt?bc&ili]e% HaQs tvﬁl‘ﬁi'@tﬁé fidn? rfrochfl 05%nt8383§%ﬁﬁ Bk tant regions from
vectors, -each of them enco I ng one anti body chain.
Fuadduerrnihes, tHictinawetibatiss alagobd apeuitstshadics whietacras or class/class

transfecting a single vector, the level of antipody .. .
exa}l@égﬁa%ngw EERCHS ae%ﬁ"?dté?Si QaRihgKe OnGUeE ﬁn?Iﬁet%mEer modifications to
eXPhESd AYigdR Birfind Sbi rth 21t Q% ok Bt BhIn@WARSther form of altered

order: a fiTst cassettg encodi ng the heavy Chain of an
antiitibody isrsdhuhenizeac ond RiRvgsaftetd eangibodyliimgudihg d cerhposite antibody,

e B PR SR SR 3Bl B B S e o
angyMAAMYMEREIKNA d8ftiofl AThé REEY irf the MaEBYOER o€&ns@nd Rgions of such
desirable given that the |ight and heavy chains are

| i pibgdico gaahdre ﬁltﬁr@%elnﬁhlﬂbgddythﬁdleé@iﬂo@ ph abiergH nasitigpdy are Fab
preportions. . The expressio chor al | h i ho .

F o BRR b Bt P F SRR R A PR, B B kiof BFLc Yy and tigh
I Nclg@ad thes€ il . indlnds iddb enpiit® GRgM cel B fRgniufsfincluging part of the Fc
quantities of functional antibody to be obtained for ) )
usegion- {Thas.i yitinohp seapsy obthepivpdidgisciarluded pigetlicred antibody in

Thenkhlthe A ' td, Q. ; bl e of
@/gféﬁ.ﬂlle !llhﬁ% a%dnsgél&ealgé B3 bnd (}%?ctﬁt <R 1'nshaﬁﬁgal eo

produci ng a ant1 bodi es at generally
coPpfdrsidyethe podtein of dperctt ona obnddlghl amidboleapneferably a human
chains. The ipvention therefore includes hum . :
anfPBRdewd %E‘? b 9 eﬁéﬁtsmdr?dm&e% @é&g%_ﬁ?@%@ 561l of ghe invention arc
heayysraRd #1915 BhOSx AR RAVTRIP ARUR iV L DO n vector comprises

sequences of anti bodi es produced by human | ynphocytes
i natdgaspinghe ifollowing ordey: hybri domas. Al so included in

t he invent%o are altered antibodie SE%h as E%B{id ) th
ant i bodt 8sh CYRFSIR™ FE SIS TgneTg R DA 'sequences in the
ar ehonDipgausy térdar: Nptddicilr 3BEIRREY iRdnidr Sequetel NBNA  sequence

in away that woul d not occur naturally. For exanple,

a bi spe@ir¢ferabbntPpddypedugacamncgding bhadicayy shtiasof an antibody or a
speci fi t i gen. The constant region

of the %ﬁérﬁ%%e?%@ggrlgi?%ﬁ %ﬁﬂéﬁ gen e°0r” ot her of the

ant i gen- bisagbnd @xpegdion SaettdTeymiesidd i falldwinkMeNA sequences in the
antibod¥. Altered anti bodies, such as chineric

ant i bodfodleWHig, eOTgeli | RINOtPTe GEBHEICEr SR YHE SRIUFHGey DAY sequence

const an(‘préf@&iogznéDf\]er quence) encoding the light chain of the antibody or a
fragment thereof, polyadenylation sequence;
- a third expression cassette comprising the following DNA sequences in the
following order: viral promoter, antibiotic resistance gene, polyadenylation
sequence;

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



anot her. Thus, chineric antibodies may be

speci es/ speci es chi maeras or class/class chi naeras.
wmk/1edie4eri ¢ anti bodi es may have one or nor ePdT/EP1008/056285

nodi fications to inprove antigen binding ability or to

alter effector functioning. Anojher formof altered

anti body is a humani zed or CDR-grafted anti body

i ncluding a conposite anti body, wherein parts of the

hypervari able regions in addition to the CDRs are

t r ansf eP2/BHA08 or hdiumanaARrcderecity & deaerdiodiin a0 2R$/A40377.

acids in the framework or nst ant. reqi ons .of such

antPBGHTed T et Lt PRolSdby TRNHRT BepPRE, By EBx® cell
of tralstetidyiainbi 1088 Yn@&prERidnf vea@irBmbeinkli€ BxéBion vector comprises
roughl y equivalent to the Y branch portions of the

?m§Wthﬁ§h%W%&8FW§; these may include inconplete

f ragnent ?%R%t Lael udi 0e.: f (@E .
5region. %Hﬁéﬁgﬁ? I'n %ﬁggébgg@&%?ﬁfﬁg ?%@ent gﬁw}gmnwnumlnthe
I ncl udefblloaing abrider: e droamited odyudnoe Whntednit hecqaohaep BBIAD sequence
sequence i s npot gne which exists in _nature. . .
Prefer rsferablie cBNG SFIH<BFeh FHCoRiBSt thesfléhtnﬂﬁawé i) antibody or a
ant i bodyt,o RERIREEN YolPaddHPBNO ch@nal antibody, or
an altered antibody, and the EBx(r) cell of the
i nvent i oa segoadtexaresfier cesetd cdmprisingtistfo boneingdpNAssiqoences in the
vect or erein said expression vectaor, conprises at
10 cast i BIORES it RE B derscuencs ARFQYc pigsigiss; ofNA sequence
casset t gr&eamBly SONA %é‘tﬁeﬁ@é)'&%dﬁﬁg VA he S BRGR Sf | the taRfibody or a
follow ng order: pronoter sequence, intronic sequence,
DNA seqfregraent (aredfepelprdengiphian seayarasce) encoding the
heavy ch a'fid fexSr%ss?@ Icgs%_gﬁ[e gorrn@rigirrl a%neepotllotwq ! %NIA sequences in the
polyadenylaglon sequence; - "a Sec expresst on
casset t ®lie iosdarg virbe pkerhdiom HPiLIMNA BRGUAIAE BFenk N pbRAdenylation
foll owi ng order: pronoter sequence, intronic seguence,
15 DNA seqt8HE¥C{ pref erabl y cDNA sequence) encoding the
i ght Chg[;)t{bngfl tali]?ea@ﬁ&ﬂebﬁl‘?&eﬁrl%l%z{{rg@grﬁﬁk LBRESOSs described in WO
pol yadenyl at1 ofi sequence; - a thi E€Xpressi on
casset t @2/00490Pios iarhgntah eV ABI dl@we mgaNAcrseg e W@ 2005080377
foll ow ng order; viral omgter, antibiotic resistance . .
geEOrdBRy Ry @RYher iPEricet Fathodimento e s _)F,eﬁat’_fq tBagpvention is
ONga Ll EdaRith YiSI0ZY BRe Sx MARIoR! \REBR wheRifesE EXREdidnVector comprises
W02/ 074969 or a human MAR el ements as described in WO
20 20059¢340317 folldoweyerderiit is al so an object of the
instant invention to provjde an.EBx(r).cell :
{ranet ecealiohetitosion BhSiteofutipies bl GiSying BNA sequences in the

wher ei Nfo3Bineh e ¥RICESSMAN pYRRSEF of SERY ID 8% Atorl £BREMEM or a variant
the follow ng order:
thereof, intronic 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: CMV promoter of SEQ ID N° 1 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: SV40 promoter, neomycin resistance gene, polyadenylation

sequence;

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



- a first expression cassette conprising the follow ng
DNA sequences in the follow ng order: pronoter

wGeemsasmies i ntroni c sequence, DNA sequence (predEERDINY056285
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cDNA sequence) encoding the light chain of an anti body
or a fragment thereof, polyademy ation sequence; - a
second expression cassette conprising the foll ow ng
DNA sequences in the follow ng order: pronoter

sequence, intronic sequence, DNA sequence (preferabl

CDNA sel8TE0P osndwtiandvifRecldneenssascdraenibedfin e 2005/040377.

anti body or a fragne t her eof | yad latian . Lo
cenienite"lo nehRPHRIpCSREmdR I TR ssfdpr g avention s
f otrhi3 gl aNAatSlessd 67E€ &5 réRionheclod Whemwimgi® edeEssionl Veator comprises
pronoter, antibiotic resistance gene, polyadenyl ation
setfuemt i the foloyipgmardey, at | east one chicken |ysozynme

VAR ol criris: Sataeiny tseat Lol R Rbmces in the
t o anot fodlo winiee beder e dhiercbio diE Frieafyiha/H TV BB (rofercefl BEQf ID N° 2 or a

the invention is transfected with at | east__one )
expr essTOAMGE A Gr VAREE Bicrrobainoris prasars PRV isgruence encoding the

conpri sgsakhlifdshn hitiddd§ ok @l WM RGO HE Hol 'ad@hzﬁj dtloRlsequence;
expression’ cassette conpfisingthe follomnﬁb
sequences sewont] rapfesdidwwasseftoocataprsi@wic do bowingrDNA ®F@nces in the

IDN1 por. a.fragpent,.or a i an reof, int }.C o
sequencB 0B LhT EHBErE e WL R0 sred SEGr A 2 or
ant i bodgaghert drlaeifRAt tHoRQIE S@fronie Aby@AAYIINA QRquence encoding the
sequence; - a second expression cassette c;gPr|S|ng

C

the fol lightichyin DXithosasibedicerse fragmens tiiaseafopalyigicoyladen sequence;
CW pr On?l.ttﬁr d %];( r%sEs%A l?:as'élet%‘e 5 gnrl a%lneepotllogvrin aDg\%&ls%ntences in the
it quence, C que odi'ng 4 he

thereof, “introni ¢ sequéen sequence e
l'i ght chylbwid ofdee 8WU0b@dmos, Acdni Sistidver @ok, polyadenylation
pol yadenyl ati on sequence; - a third expression

casset t ®IEHHSI i sing the foll owing DNA sequences in the
fol | ow D?@tﬂg‘iﬁ ‘at R0 QHIOLG rlysogﬁﬂ%ﬁd\/lﬁl{ ?@ﬁl@ﬁtaa@ccfescribed in WO
aden -“optionall'y, at |east

gene, po l'ati on sequence;
one chi ¢X8MI69<02\hnmab NMAR odrecrenis descrilesian V@ Q005/040377.

2/ 074969 or huq%n MER | ements as gescri ed iﬂ w
2 gqq.ggr@gﬁp_ APRIRET PFHETED © H%?nt’pflgf . ce. of the invention is
e ARt witlh BEEBYAE dxpr&slonQfeclol §hbRVERd BfhrtRion vector comprises
transfected with at |east one expression vector
whetrledshinsthe dolpngsesicon vect or conpri ses
- 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, intronic sequence, cDNA sequence encoding the heavy chain of an
antibody or a fragment thereof, polyadenylation sequence;
- 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
following order: SV40 promoter, neomycin resistance gene, polyadenylation
sequence;

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



at least in the followng order: - a first expression
cassette conprising the foll owi ng DNA sequences in the

wo edoBovding order: chinmeric EFl al pha/ HTLV pr onop@r/EP£008/056285
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SEQID N 2 or a fragnent or a variant thereof,

i ntronic sequence, cDNA sequencg encoding the heavy
chain of an anti body or a fragment thereof,

pol yadenyl ati on sequence; - a second expression
cassette conprising the foll ow ng DNA sequences in the

f ol | owi HYOHFHIEror adiman NLE RERtra¢niheay deFeribodrio V6P 00040377

S l 2 or a fragnent or a variant ther ,
e @ulafe shBRTRA By St B ATt PR pr gprertty. cON
chaidnarefclédid @iid pdydREs RndwragTeiRt art (ORGHlar Cloning: A Laboratory

polglégden | ation sequence; - a third expression
c aVieanaleSecons EdiiongMapistis 61 4loGpdgoroma Hasbarénces in the

f okk@d%ﬂg tQ ggc?tfl r enYbrliEA R HBx@ ‘ééiﬁgﬂh@ uﬁfeﬁh&g for comprises an
gene, pofya enyf ation sequence; - optiorally, at Ieast
onexpedusiokievectoy sompiBing' VAR st |aanexpicssion daswette kethprisind@ucleic acid
02/ 074969 or. humapn MAR el ements as described in WO :
20B5/ 0637 T HINAN HEUEBECa RERVNE 3 9f mogEpUIc Protein Operably linked

engoéj.?ﬂ&?ffbtter sthg Egéz(ﬂl'a)olecﬁi drelfing B&rb s s@f&lt %Iﬁi-apoptotic protein in

n
transt ect ed vvl_th at |l east one expression vector '
whiheedeh. Jae dingxqpop®sic qoteac tsoseletadpm gesgratip lcoawptising mammalian,

o e R S B B R 5585 FReT RS hed cmvodimet
f ol QWiRGoMOHE protd?PK AT BARE BEI2Fhm PR dnfbeNndmed NR 13 (Lee ct al. 1999

fragnment or a variant thereof, intronic se%uence, cDNA
segaegsck 2 ddi§-128e Labavyalc BV Bipckom.aht3pbodls-821)aExample of
fraagnent thereof | yadeny] at i sequence; - cond

ex BRREOPgr FE Hp B S FRYT NS B Ly e 10

sequences fildt thgedsiinl ebdig esralaisingRBY flloWie DNXA s&lnfances in the
IDN 3 or a fragment or a variant thereof, intronic

sequenc®llopmgrogisrueMde Rent saichinariceEl | agtha/ldRhY rpremoter sequence,
the antjhadv 9&%@1}%[ AGGRL L EAG Tenc eé/ aaﬁﬁﬂ%ﬁll)gtfo\rt]lg nIt\Iﬁé3 protein,

sequence; - a t expressi on cassette conp
f ol | ow pgydddAylatomesuescet and he fol | ow ng order: SV40

pronoter, neonycin resistance gene, polyadenyl ation .
sequence? SCCORPBITaTIPY Casyptiq “%&SﬁPﬁR‘@W& @lﬁézs)ﬁﬁfgences in the

5' MAR e . ' | ; . ;
e, SRRl 90 i, MRS B o i

and heasegueldrgai n genes may constitute genom ¢ DNA or,

preferab lol}/tiongl iy a third expression cassette comprising the following DNA sequences

in the following order: SV40 promoter, necomycin resistance gene, poly-
adenylation sequence;
- optionally, a chicken lysozyme 5’MAR element as described in WO 02/074969
or a human MAR elements 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:
a) preparing EBx® cell according to the invention by transfection with at least
one expression vector; transfection may be performed either on adherent or

suspension EBx® cells;



and are cloned using procedures known in the art
(Mol ecul ar d oning: A Laboratory Manual, Second
wdiosilex124 Mani atis et al, Cold Spring Harbor).PCT/EP2008/056285
Accordi ng to another enbodi nent, the EBx(r) cell of
the invention further conprises;an expression vector
conprising at |east an expression cassette conprising
nucl ei ¢ aci d sequence, preferably DNA sequence,
encodi ng an anti-apoptotic Erotein operably linked to
2 pr onoblsuleqenderenfabiic bR arlsodrnyitsklsresditons 6nd in a el
sai d antH-q$8§80th rotein in the cell. The
anti-apgb?% | %@%F% nis selected in the group
conpri séytgrvaiingthcatiologichiBfrod@difinb@st o shidshanBb@d EBx® cell,
famly proteins. According to a preferred enbodi nment,
a

t he ant thegplbgule ecdivsn.«rr hothssaghEByP£all ped said sedjum.

5 TP, PR ) BB ERIED B o

213F @2thpds. B grapticalaf stexdard sandoctioacprocedanspdichgnown from the man
anti-apoptotic NRI 3 protein conprises a{ least: - a .
fi %@@eﬁwpfﬁlssagﬁ BAY ésscg@}e@é)%wﬁﬁiaéwﬁ@%nﬁ @L?%ﬁﬁ@var?@pwm DEAE-

sepuanaemelifrdinGardsflctiom O8RS dettion eledTRYiod" (LNAREL iEmbh, GE),
EFIl al pha/ HTLV pronoter sequence, intronic sequence,

c Dipossagtreciiaed noosficagpra tsinga hppledin® oNRi® fptoniee®, technology for
pol yadenyl at.i on .sequence; .and - a second, expressi gn

10 D osbRiH e SR FE, AGeMEdNAGe BN SERULREES 1 fetfy o) EBX®
f obdIRWpREr1¢ &hickSY4R RICRNH:ED colH hRME&IsRRJIESY Sleafi§ ation, more
gene, pol y-adenyl ati on sequence; - optionally a third

expreésdilphy ougsefeetéorcwhish isimeptinnacd de¢tenpirigiomigrhnology developed
Se%%m E’irﬁl{ﬁeﬂf@[ lvvcf‘éﬁI A9 %Sé : )é[r)%\c/459 P {fgc%)rt ﬁradhere_nt culture in a
neohycl n Y esi st ance” gene, pgly ad yfé¥|on Sequence; -

0piérﬂﬁ&}deycellaclﬁﬂﬂf&iﬁ%ﬂiuhyS%&Sfﬂin%'td\/ﬁ\lﬁrﬁb@é@%baﬁment, in the step a),
descri bed in WO 02/ 074969 or a human MAR el enents as )
15 deEBrPuedsi prelarytin gbicherngr ducknEByPatchy 2o transieced by gtgctropration,

el ﬁ%@&aﬁlg%\})\'ﬁi}&e&%ﬁ% Qfﬁ’%ﬂ §tﬁ§§s@ drf? & t@esgironavec;[og nin suspension

fragnent or ariant thefeo e instant I nvent
f ucdltues ipr avisdesn-aceretdibccultore pnatiwai Ngcatrdihgast amother preferred

bi ol ogj.cal product of jnterest in_avian EBx(r) cel

s aPAOHHTRB l%éfeﬁpﬁtﬁgiagng?ﬁ @flépgreﬁﬂfebba)ch&?@bgﬁdﬁgk EBx® cells are
EBxdskect@l by apo8Hi-REdlfed BEndrYBAL LGN RonifoBAS IRE T BBfectamin®
with at | east one expression vector; transfection nay

20 bearpktht dikeewitleat lhet ooncxdtrsoantecor isathgams bom sEEpnsipn culture in a
cel | s; id transfected EBx(r) cell under

suﬁ?gﬁT‘mg% %ﬁ&#%%§§3ﬁﬁ in a cel
As used herein the terms “protein of interest” refers to a polymer of amino acids, linked
through peptide bonds. The term “protein of interest” includes proteins, protein
fragments, protein analogues, polypeptides, oligopeptides, peptides and the like.
25  According to the invention, by the term “biological product of interest” it is meant
either a monomeric “protein of interest” or a composition of at least two monomeric
proteins of interest to constitute a multimeric protein. Examples of multimeric protein of
interest are antibodies that are composed of 4 monomeric proteins of interest (i.e two
heavy and two light chains). “Protein” or “biological product” that is not naturally part
30 of the EBx® cell genome are referred to as “heterologous protein” or “heterologous
biological product”.

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



culture nmedium and c) harvesting the biol ogical
product of interest fromsaid transfected EBx(r) cell,

WO bmsaedib4 cul ture nedium or both said EBx(r) pel/EPRNg056285
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said medi um The expression vectors described herein

can be introduced into EBx(r) s by a variety of

met hods. In particular, standard transfection

procedures, well-known fromthe man skilled in the art

may be carried out, such as cal ci um phosphate

pr @l@pwta@pnoMor@EA@D@WllWamhmﬁm@d pravides fascanthedy havmg chicken

I I
o L OBSES |00 AHRLFRFEEHN S LR Tl i

I l%&@%l@ﬁ@@ﬁ&m hﬁﬁ@gﬁét@@%alﬁyOEngagmo@ma@@n EB24-12 glycosylation,
m croi ng‘%ctl on. Accor to a preferred enbodi nent,

i nEBR@ elycayylaiion, EBGo EWC@%’M@H preferably chicken or
du»iaﬁ é@r*?ga(gfga!l tﬂﬁﬁe{té@ X%?E&% v\%cﬁé ?&If&ﬂférda&c!cgfdm§ dto the cell

nore pr nuc ection S an
eI aﬂtulr@pa‘lhhﬁ[uem vieélelhn)@d'm@y tﬁew&hm;sbﬂﬂeﬂ)ylnﬁtlkﬂé\m (]fﬂlrhthe purposes of

wth at | east one expressjon vectar her en ..
cuw%({ﬁ%aqd.mga VS pefhp Yty Bt towil b EPREG GOy A ﬁ Sk fies giractitioner
t oth@t Qélﬁfcﬁl'iﬁrgéj aﬁmﬁgﬁﬁ[ﬁnl;uns 'fBr bﬁﬁelﬁgﬁgd&)aon BB (hdlude three general

I's, preferably chicken or duck I's are
t r‘eyps# en@tnedf ogntelueos colprathaseh, cuttmr@alpt &‘debaacth gultuye. In a continuous

CUEUBRLE it el <G5, R RaE BT il hink e
mﬂﬂo@i@ed@@%é‘@ll@ Qutifg m@ﬁhng?@ﬁ@d reillcedTB Rditi@ thedihA is removed
the step a), EBx(r) cells er abl y chi cken or duck

EB@(@(lb’) ansethespradust tiy Anstsed. dar l@yamplpoé@beommt@pe@sly In continuous
gurl}su]}?igf%ec%l% Hneél rr]T?1 i Eponded ddi eanLd ga%f &%@d“d c(oglglm%ugly, Le., as a

thé eas e expressi on vec

adiep eninf@ion. Fos WS REMBIUS Bulkmidel tiR ddlls Tas @érﬁzﬁhflﬁ %altlﬁi@ak long as is
cul ture nmedium As used herein the terns "protein of

i nfesireditso long arthe collsgepginative apd thersnygor@pefal andj gykagng conditions
t h5r9 nRfRH ] {8 LA S eure! R8IL L Pﬂltlgﬁf Elﬁhﬁle({)fn ﬁl@&lﬁﬁlea?ntd this medium

i ncl'udes proteins, prot tein ¥ fragnent’s, prote
anal ugthes rempovaedp ephlactes noolsugﬂmpﬂltediesc, elpi aﬁeﬁotaﬁﬁdd” with new

thellke Accor othelnvetlon term )
" bPGHiggh éarm%) %gﬁn? tia? ephpE B CpkuTRE fug. i@%g?w@ Rfuchis harvested
MOAQAREA Lof tRE OfIRIrhein| M LBAtch BllnReS HIQBuEih® PurPfim&%s increased

| east two mononeri C proteins of interést to constitute
a byubuppenéntingrtbe eitlture En@hquhememfr murettimesr datlyplooceitmuously) with

nterest are antibodi.es re Q osed of 4 .. w )
oo Ricagt SREnAdhG AT ey B cof e T h R a0 N dnodign (“feeding
|| glbiuats lcﬁh%)n ther afi®king Is&lodblpea%tcﬁa&umﬁ@d Bt Indldt the various
i S not naturaFIy part o% the EBx(r) cell genone are

r efeedingdegigeas ang dinegsolsodpsoisbas drogpnfor gxamnley dpidy. cystps other day,
bi gve%g ngda%, e%!,c }no're than once per day, or less than once per day, and so on.

Further, fed-batch cultures can be fed continuously with feeding medium. The desired
product is then harvested at the end of the culturing/production run. The present
invention preferably embraces fed-batch cell cultures. According to the present
invention, cell culture can be carried out, and proteins, preferably glycoproteins, can be
produced by cells, under conditions for the large or small scale production of proteins,
using culture vessels and/or culture apparatuses that are conventionally employed for
animal or mammalian cell culture. As is appreciated by those having skill in the art,

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



The invention provides a biol ogical product of

i nterest having avian EBx(r)glycosylation. Mre
waepmsiliiieal |y, the invention provides an anti bPCYEP2008/056285

havi ng chi cken EBx(r) glycosylation, nore preferably

EB14 or EBvl 3 glycosylation, ofs having duck EBx(r)

gl ycosyl ati on, nore preferabaly EBZ4 gl ycosyl ati on,

EB24- 12 gl ycosyl ation, EB26 gl ycosyl ati on, EB66

ggécosylatlon The culturing of said transfected '
¢ qulipeing oncalargse szﬁéqb (@3 4. Abcdi WLt 604 heSeQ) L, and the like),

culture tech ue by . killed in
t HRIOSE qrenglrcputd%lg Bi)lhlr ngs ell’nl e\fgn tl?h Sof g]ﬁgﬁg%eg f:)l)?retactor a hollow fiber
W bibedattol, alleat btle dultudd, | dr B@rré&pparkeibadresttdry sydi@ns can be used.

skilled practitioner that cell cultures and culturin
r uNHCIPEAITIRNS GRI AT Brel 9k bF aiie withi the Irelérs Boirceer @ta’ff‘éirtank bioreactor

n I 0 a e

51 %@Eems q'ﬁ@ tﬁl?lg rbtd nrbléaéb%(l_‘)aﬁ?(# E]Iyuggosat%ultc?ﬁt}tgﬁh% Uiy feari)%ch mode. In
exaad‘qwlcm, tfw eahureudﬁpuraeumd Sysmes upp eremdy (ot Be eﬁe@pechgvnh a cell

medi um vided to the ceIIs durin he cul turing
pe%qpardltorwmngefq@m SRt feBU i PSRV dai | y and

t hg) e edy eﬁltd@ Ip%%é’s%§ befhethbas oﬁfflmjv@htloﬂaiﬂe%eﬂ§ can be maintained in

cont 1 nuousl n continuous culture, feed I ng medl um

c an Vmetmkﬂ edl d@lmry nedih. ¢ anbasel @udtdedmeding asnwousitipnally known in the
a drip,o sion. For ti nuous cy Itun

10 | 1t CEFT e ier ain ot i b Boenl R o8 Tk Bffes of cells

SOmhREn&Sint &8 GflukS M8, WiAth ¥& BOGuppl@nented w1th nutrients and the
envi ronnental and culturlng condltlons are mai nt ai ned.

| nhlbﬁatTc/nlcem,t gelé culswingsmediomi’ f2lse gdllog “culturgmeqdiiym”) is a term that is
d’érstg (fj ‘tﬁ%n}e epJ”Eﬂlo%{Q% fnsthlal {rttatl]lﬁrls ﬁ(ﬁg?vp/ﬁ/ ?cg dﬁfé %lt %aﬁutglbnt solution in

nor SUppl

meghich colly) pR@erably hedmsleort hﬁnﬁlﬁtﬂlaﬁf calbeareUbrblhi i@ WwhHith generally
The desired product is harvested at the end of the
15 c uPIiOU}dleﬁ 8 lewmh ongey mpesqeasaoapnts dromythe Sollawwiagcan engrgnypurce (usually

thé Bl §f 4 @eﬁ{) gte gMchsé’so L Pta'llrbgséntﬁgl eﬁﬂilnt)tﬁ ﬁist ?]nd generally

ne i um one or I mes dal &%gﬁ cont 1 nuous
f r éshwioBlyi hamodammmn gcﬁdh epluginysté¢ing. vitatriies m&i/érsothasreorgﬂmd ‘tompounds

mnth.nﬁMInedi$n1% feedin nedluqﬁ ur|n ST
culPisrih g Ers a4l WF@&C@E agigng Wpidsras dree 4pf We 88~ tipgleic acid; and
Vafh QUSehesdi e% I BGLIARNS A 1In'd§“’o? RAfudes ccrcw@ﬁhgaa&yl@ms that are

for exanple, daily, every other day, every two days,
20 et b’plcaﬂmrﬁlutrh@atm@vr)ewncaatyqtloos Useslly mhhmnnmomoperange

Furth f d- bat ch [t
conet FOBUES GRR, FRoar g raBT D e TG rgtes of optional

i Scdrﬂlﬁfheﬂt@r ﬁ@éﬂ gl h@tfmbllih% @rﬁﬁ oftfer td¥8wth factors, e.g., insulin, transferrin,
culturln?/productlon run. The present i nventi on

pr effideraml eresthr fetos, fadmpandhthe elilje; salts, ue-gs .calsesr giaggesium and
toPﬁofgg egg ehaiu fferv%% ('Iﬁ@ei’Easg%ucle liésue{n% 530 %eg 38@ 51%9, thymidine,

‘proterns; ycoproteins,
25 preghoxecthiy; aed [wotelnaed tﬁ@fedhjrdrol’j@atﬁgre ghelykiﬁjlg&dOz[nimal protein
smal | scal e production of proteins, using cultu
veSBIosC QR ALRIPNS BIFIHICE, \ablﬁgrca@ be @btamétfroa? @mmal byproducts purified

COQM&E}{ bPBﬁH Xlafae'irﬁi)f)){ﬁt@m(f)t%s, e.g. gentamycin; and cell protective agents, e.g.

Pluronic polyol (Pluronic F68). Preferred is a cell nutrition medium that is serum-free

and free of products or ingredients of animal origin. EBx® cells of the invention have
30  been adapted to the culture in serum-free conditions.

Commercially available media can be utilized and include, for example, Ham’s F12

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



animal or mammalian cell culture. As is appreciated by

those having skill in the art, tissue culture dishes,
waz2doBasis4 and spi nner flasks are typically useRPCDRPR08/056285

| aboratory scale.For culturing on a |arger scale (e.

g. 3L, 7L, 20., 100, 500 L, 5000 L, and the like),

procedures including, but not 'mted to, a fluidized

bed bi oreactor, a hollow fiber bioreactor, roller

bottle culture, or stirred tank bi or eact or systems can

beSiggwd. onMpm osdiun Ensitieggn.drartrhyd. {oh), e E}@éldi nwdtaw(&Ad%C Lenexa,

cor stlrred ank bloreact r

sys? gnrs can b Or%% Yt %Xﬁmptlar% Gat %:ah “Lonf’ nu i?ena%% above described

f edppaintdntafpdeomponcaeidi éri GRgretiR@tse Uhlfchfdﬁlgap(ﬁﬂfoﬁﬁluscdhﬁponents in

system may or may not be equi pped with a cel

S eHUTRIEHC Q@Cﬁ@trart}qnﬁ 8F 3MopRta\Astngcessapiof idesitpd) abrscwould be known
5 a”éth‘hﬁﬁ 1ééﬁeb kst fh‘ﬁvﬁ@'lh tﬁé“ahuﬁs%%é?&ﬁﬁ%ss%ﬁl ‘ig J&‘ahfb%d%en culture

S i nvent ion, cell's can mal nt al ne
v acoretitjons fsuiceld fcmthé uredlomte @ff hd presenb aﬁzahtl(ﬁmhﬁeuh@se that are typically

nmedi a, a nventiqnal |y k in the art. For
%rﬁ%%eds GRd RO G g%téh,agﬁrwﬁaéﬁw @ pHingees wpktyringgpherclls, with
Vo%ttgbrﬁﬁ§n %faldct%l ﬁ}? | amoﬁ{ @%dto' dbofieh ks Sﬁkdl%@ofﬁgh l{U))ke g., between

be suppl@nented W th nutrients and
TyghavalSH9Q%' Qfeellt satutattlunlamg eaelbinuddox{del €),8; additedon and humidity, in
is atermthat is understood by the

ure di uny

H)pr%%b“PY@ﬁgwp?ﬂu%%e art and is known to refer to a
NUHhEERMrv&e tHét‘th@lB gﬂcﬁ,‘l B of ﬁitérést iPLRRLBY @@rﬁdén@ﬂbﬂ&bn&robtalned in
manmal i an cells, are grown and whi ch gener %hi
pr enncgeisated fqr@aglty sardapt togbrigue @nﬁo&ﬁemsarﬁtrl iphgel clectrophoresis,
follow an,ener urce; ( lly i.n. the f
cal Boeh Qa%gtee Célgoc atgéraéﬁyuc &%l %‘ﬁ}‘l & LT seaqareg on chrc?}natography,
aCisdéiectﬁﬁ do@sier il tic tlike rh%eﬁé )ﬂséliaﬁal Buréy] ROlagS Iad@/or to identify the

pl us c¥ste|ne vitam ns and/or other organic conpounds

15 ¢ ylmt@r@ qgguy gyoiciedThese| silledriveficr atti B1WY; alsp piegdilprdevise  affinity
f r@[ﬁoﬁl%'gYagﬁfél g&:anse & hetlefofkgggk 33 gfe ﬁﬁgat‘icf ace%pemally for those
el ement’s , lnorganic c nds of “nat ura
ocxmrancers.gn eﬂmtembmdhigqtartamoﬁthp hetatdlygaue qpmtmeds lanowm:rfyr example,

centration

ally i he. mc | ar
Ceiﬂ}tl @H}e@ Jr*%laﬁ%tapﬁ%oea ongl gatlﬂ%fl%ﬁrramf@ dtsa?ety is enhanced due

CoRyt @k MberntaldraliyitBhal RIhANG aiRAPBRRALS in BHCRIRSe. The absence of
hornones and other growh factors, e.g., insulin,

20 t rmnsrheﬁmhnl; ispeatey mdiabgrtijwmtlfeas}tsmm SHEE UWNE aﬁdynthglc media, as
cal ci nesi um and phosphat e,

ik :
ahﬂgﬁﬂﬁ@' ghegngeh@%ﬁggﬁgﬂ%@ggg YY'des and bases, e.g.

adpRAEpIBE f poymsCh MBterddy AKX adH by zﬁ&anﬁ@@bﬁfy%r@ﬁﬁbe@rﬂf} the method of
ti ssue hydrol yzates, e. hydr ol yzed ani mal protein

( p@m orention lpelpd@ rreitheius fimiteon. eiyakines aeytelane kacaptatsd growth factors
rm eé%,.ié}!;tlﬁlﬁf‘ﬁglg%ilp P Ijé . Eﬁ%ﬁ&%@ﬁ(gg—% %%L?G?rbgP %[i’:fGF IGF-1, IGF-2,

25 pruGEgt gmenl&gzﬁjﬂdrsr,ec@t@rs Rlclidary fragaéntalf thPlpustoini thereof. Other non-
F68). Preferred.is a cell nutrltlon mediumthat is
selimHine exmples fncdedeoLroythdipmeney (5-aghwaplarewt hormone, bovine

anét%Wth q{olngbﬁ]e), %%)ﬁ(lﬁ)(e%e,l fSuff A Nainn YRR RN hﬁvﬁlaln), pro-insulin,
erythropoictin (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 (e.g. IFN-alpha, beta and gamma), tumor necrosis
factor (TNF) and their receptors (TNFR-1 and TNFR-2), thrombopoictin (TPO),
thrombin, brain natriuretic peptide (BNP); clotting factors (e.g. FactorVIII, Factor IX,



been adapted to the culture in serumfree conditions.
Commercially avail able nedia can be utilized and
wo pmBaeE?24 f or exanple, Hamls F 12 Medi um ( Si gneCT/BP2008/056285
Louis, MJ, Dul becco' s Mdified Eagles Medi um
(DVEM Si gma), optipro nedium (I4yvitrogen, Carl sbad,
CA), or Excell nedia (SAFC, Lenexa, KS). To the
foregoi ng exenpl ary nedi a can be added the
above-descri bed suppl ementary conponents or
| nmle&hl:_lq’:hrgnd& faetbry g{lil(hgletheD m&{-cl@@n@mé(ms,stlssumplasmmogen activator

late can at j.ons..or armunt S cessar
@f Ag)d ur klaasgs Ctef] [ stornu atln 8n% r(F(S’?lsC e%ilzu%gn rrnone (LH),

ha&dlﬂ@)nhﬂ ¢1bq)rafeinsu§al e} CDlt Ctmes S(KM I CDBnC&iIVdI(tIDS)nCDlla CD11b,
cell culture conditions suit for the net

t h@%ge@ﬁ i PRt i(dMaar @Dﬁﬁo@‘l“ha@)é?»e ql%’/@l, C%IP D,y CTLA proteins
dqf &
5¢€ U t%&??gAﬁg Qll?l B)E?IE ct%{}to ﬁ;:?ég%ﬁ%a the a&%szgénw%ﬂans (BNPs,
abagt BMPSI JRMEH lBM]?.35 etcol ﬁaﬁbt\r@ﬂn@fwgﬁm e(OBpne deriped neurotrophic
en about 5-90% of air saturatL ng g@rbon

Biiode (RIBT) , RO n St AR dReumateid gt RgHN TS, albumin,

t ef%'i@trﬁz{c% pHARE ?nlhlﬁfd(’??}otg e([e.%'. Q@i oalp- P, Q/‘#ﬂdf;bm@éms or antigens,
interest iIs usua 'y concentrated. Once obtai ned

conctat r acedranor motany Bnarcdamg! t gotemisquazysash r@llatory proteins,

10 &y 5Bt Sy TormaR it Pt teds JE-AefG: fignBY family). homing
Chfe@éﬁbﬁgfrm}éﬂ ﬁr%ﬁseﬁlﬂef&(ldeo@ﬂd&hﬁge 830D}, G- fplrétléﬁ d&a¥led receptor

be used to purify, isolate, and/or to i dent i
hepr@te@m&) ff:)r mtépmodqih@s)epmms dzhgimerie D;setasmg,socwted proteins

% S gglglgdelsy VI Sﬁet%f falllcil Iotﬂ){er? hars ORI Hﬂ? 13 arpelgus%on proteins and

gous Broter npdrt f1catidn, €speci a

t hpsigpdptistQ ra@seripiotvigharrl I&blﬁpﬁ#ﬂ@espaﬁ twedlr asOfragrﬂ@lts or portions, or
het er ol ogous proteln i's. known or exanp
15 aniiuseth Baianfs or adlegs Oéﬁnhe%@aé%m%tmqea@mt@@s pad polypeptides are

S' 5'[9& B&lﬁ&’edaﬁgﬁﬁgatﬁé Ysuhéblsm{%pr J tpglﬁﬁef)t‘?déshﬁma@%ﬁ%g that can be

di'fiona n or ani sint
Thmwdh&ﬂﬂ@ﬁh@ﬁmﬂﬁﬂﬂnfﬂmqﬂﬁemnnﬂﬂneases rellab|I|ty of

system e _use 0 nt.heti.c medi a, .
o SRESTEHOREPUMRNt dhh BIRSEE o dBietLty bieicpprotein. and preforably

Exanm! RS ERAAPRI ISl ptdiifY Bbudififthat @ B@ produced in the methods
advant'ageously produced by the nethod of this

20 i nawntdigntoi the inydmt,lorv\mthdutwﬂthom timtiteoon, pegttiok innesgnterovirus, such as

cytoklne r t.ors, mﬁh factors
TR b FolBp e P eetoBad ippep feepnes simplex

I Gb:m%5 ﬂk@'_d)ora‘t%som Bla%oﬂhe NRGRRUARS, okthehygNEis such as influenza
fragnment of the protein thereof. Qther nonlimting

exEifif éis PArABIY KRNIy GUkth ah oersrdls (iscage ViRIESDIrgADN syncitio virus,
hoﬁlnﬁl%g Vi b? éll {1]816%19 W\tflpush etlly\)f%ug sucl:hnfsl‘ﬂurﬁ]an 1 ITOdGﬁClency virus or a

I nsu al n'"and 1 nsu c¢hain pro-insu
25 eryarhodpsi of i ) fabbvirus.olroByirgt iofud adordvghvirast elich (@€. @ansmissable

G CSF, G\ CSF, M CSF);
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 embodiment, 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



interleukins (e.g. IL-1 through IL-12); vascul ar
endot helial gromh factor (VEGF) and its receptor

W@ YB&H4Rp4 interferons (e.g. | FN-al pha, beta apdi/EP2008/056285
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ganma), tunor necrosis factor (TNF) and their

receptors (TNFR-1 and TNFR-2), {qronbopoietin (TPO),
thronmbin, brain natriuretic peptide (BNP); clotting
factors (e.g. FactorVIIl, Factor |X, von WII ebrands

factor and the like), antl-clottlng factors; tissue
pl ﬁggﬁlﬁﬁg derendt ﬁmdamnur(dmy bingiinsk equawadents dicrdod) Bhe term “antibody”

t { h | ut.
ia%elf%{r? g%: 2 re%{egngglfes gH%lar thlt%l, ?%Ibél n%ms&ﬁaeas |_Q,)l’yclonal serum
Cq%odﬁ:@&nacﬁlﬂp dfaw, plGElity &F dlﬁ%ﬁt moltBlar 6, £dd28r0adly encompasses
CD33, CD44, CD45, CDrl, etc.), CTLA protelns
(eneéul@ﬁm&summg dams af an@q%qﬂ (forepeminde, lgPotlaPndgApleAd IgE) and
m)fe@ gﬁlghtc aﬁ{lﬂ)&(ﬁ sn§ c(hB'éIE Ssmfﬁeghalglvgnt bog%gp himdPafd humanized
.), neurotro ac ors, bone derive én
nemtﬂnbdmp fahd nﬁu&lﬁ-tspémﬁ(BE]NEBqdldSeTITh@te’rmp‘l‘Hnnbod}é @so refers to fragments

rheuna ctor (? unln rel.axin,
%J}Jogﬁagﬁg%ﬂ tqacrf@ pr%?tgeﬁnﬁ @nay ysihpr opptisos arly modified or
Vi §@lvaRtQt GhitshtOth @t @8N Tetaidly rtﬁ@%%llﬂ?qprﬁfg%f REIP Sl an epitope.
ion channel proteins, enzymes, regulatory proteins,
anfinbbatiyedsriviatmesn omydednaroe ya praseiei cvrsche(nac@ rnbi@ﬁy chi@zated to an

SUBLPALY o it HaPel el osF ot s OB indt ot g antieen or

Pr §liRpBs AI@%@H@% , mBEUIGRIEUILaL vy RStOLRIfRE, to polyclonal antibodies,
Al zhei mer' s Di sease” associ at ed proteins and peptides

( emgnoglonsét antibaddesot(mekhs).adukrovasdi ort Reimeric. amtibodies, camelized
pr %{t%ola%es 3”5 gglg 8!13{19 gﬁt‘ltl‘tl)odd?esf(s&qznﬁaé (‘f{) %ﬁl%%ﬁ't p@b?? %lrggrnents, disulfide-

Wllﬂ{wSFvsV(adF\@rﬁfgmdhEs aﬁah&g@pw (aatidphntiiidics, intra-bodies, synthetic
af or enenti oned Frotelns and polypeptldes are al so

i nétihedigsatishepitome-bangding Hrrempnis tadi 4y ofpBe yAbeys i thestegmd antibody”
Pentd d&ayst Jaaitusf(‘)ﬁﬁa Qll%ltp{hgg ?lﬂieg% d%g%g&ghﬂ%%t o tﬁ@?c region of an

present 1 nventio preferre ment
pr otreiumgdbulint erest is a glycoprotein and preferably

a yiral pro ei.n e of vij protei ng (subun
t hatefed e I%WEE@% S¢S b %B@%e%&%V&PH% awf%iettﬁ ¢ comprising

| NMRNLRE ablﬂgelfﬁjé%ceé’\bf UL 16 s Lt bSOt es: RhAUPERS ahfi®fics including
enter0V|rUS such as rh|n0V|rUS apht0V|rUS or

poantrlsmielsmrrmrmngu@@ h@@vsp@gd\hgimghalsuvﬂmahb regropeof huMADb 4D5-8

i (e hoRscovi s Galtn Sgb HPY ko 22bTRae @59, U Paten

paN@rrymfy 85@30r BUHGRZASDRIOE %HL&{@E@H@ST@ Whti-g$20 antlbodles such as
resplratory ncitio VIrUS nps virus or a neasles

vi ehumerie api-e30USC2BR oo ind )% Bﬁ'ﬁﬁt Nembiddeéd 7 REREYAN®), a chimeric
Vi E41S, 0 B a‘ﬁ%ﬁ{ Sihd’ 2%7'0%9[%[9'%‘” fSn O8! BYhUINST 5.321,108 or

coronavl rus, ransnlssa

g aT bY@ (BEXK[A@ ahtidLid @91 yohrust asudthess 103: 932 (1993) and
ti ck-borne encephalitis virus or3%§llom1fever Vi rus

to{j‘é@'ﬂ‘l‘tij%la stieticadory ey | Wi PUB3EP)e adtieY RGF antlbodles including
Vel filized Md/or A L2308 RAEGF 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 antibodies
(WO01/40309); anti-CD40 antibodies, including S2C6 and humanized variants thereof
(WO00/75348); 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



encephal onyelitis virus, a hepatitis causing virus,
such as hepatitis A or hepatitis B virus, a

w@emsilviiedls, such as hog cholera virus or a  PCT/EP2008/056285
r habdovi rus, such as rabies virus. According to
anot her enbodi nent, the proteimypf interest is a
bacterial protein. In another preferred embodi nent,
t he bi ol ogi cal product of interest is an antibody. The
term"anti body" as used herein refers to polyclonal

anth @BAddUSmateramad. Bedb 93 arafir et anti-tae rae@bodl%rﬁ@lch as CHI-621

g{ﬁfﬂgﬁfé@éf} ?Z %E%\(@Bﬁ‘gyﬁh@&rﬁ g 3@ ?6£ 5 ta}l 1-CD4 antibodies

Or suth ik X d € ¥ - ’BMthﬁSo gq{oxycdt anA rtiFRISUR RO 8YG: 5235183(1996)) anti-
up of a plurality of rent nol ecul ar entities,

and
br 6BaF yentibedinp audess MW&TW&@&WM@M o #b. Sfftire 332: 323.337
5 N e@'g?g)d afitl- cgc?t{oeg?ﬁgmlce an (ﬁ%@ 19&’11ﬁ§ g 49Rmens (Sharkey et

nant anti
anili, fosc@sResc b (@Su@pbﬂ@%ﬂﬂ?ﬁnﬁieﬁ%mfanﬁ)@qbwallﬂdbodles such as17-

mul S ific antibodies. The term "antibody’ also

fothr 48 PR S OR B e itts Cably ar 0bodies WP apd Siximed Cor <7E3 Fab
f 09@9]!’1@9) aﬁﬂ%ﬁ‘@lﬁnﬁl&ﬂdﬁé&%el&? QORIEISIeR 33RY N d)! zﬁﬁil-QMV antibodies
derivatised variants thereof that retains the 'ability

t oswspeas f PRATOVIBE nehtalepapiiis opeibodias i hustly agl eﬂhﬁvalttl-HepB antibody

10 OSAATAR: Ao oD b A BUEAL S bR ABERGS Sneihuman 7-

sel gChitiRly BbPEvog);t shtahldad bR A& a@tﬁ’ddd?@@3) anti-human
Ant i bodi es” may i ncl ude, but are not limted t

pomykan@malanamdbeaﬁl diectpdaganyralp3 xﬁtlglbxsdieegnte fiagl squamous-cell
hu??nllgél eS&’F fﬁﬁglngrlc nat?ﬁl!:ll’lng Oqlg R C Carrr?tl | ZefHLé%‘ antibodies such as

f r GERID 1), anki(tAdanti-HLAIDRUnSibodh @u&cﬂyﬁgl imked Fvs
(sdFv) fragnments, anti-idiotypic (antl -1d) antl bodi es,
15 nil"hea_pwgr,ltegwe@m pevides ghmching; 5 thgqgoduction of an antibody which

CPLAARECLICRL AR L AAORBES Bx@u Ofr 0S8RV Euerlldf. Culture of the
term™anti also refers to fusion protein

[ nEBm@e;sllﬁmay@le @mrr&d,uxut/ai entmiconthiméngrar prefgrabhy mruraramd protein free
i mmunoglobulin. Preferre tibodies w thin the scop

of M- Eggsfewltll?gq@%‘m% naaﬁgtr%aléﬂﬁfﬁﬁg%d ch‘ﬁ%Hl?‘tﬁ‘i? g aepgrdance with
amy B 86 Ré)%&ﬁﬁ’t‘é? NEgSeQior BE bb@ bR N8F AMYsPRALBRtantially equimolar
anti - HER2 anti bodi es 1 ncl uding anti bodi es conpri sing

20 t hpropedeys amdbles gipttinmhiai yicMar ofalfiectoegli entsbagly uNsb obtained. The

25@%’1?@{%%@5 éi%g%%je?lls ’Bf g{eolé%?ngﬁ%ll 3 rﬁgr%'-isﬁgc%%aégs&icken EBx® and duck
Tr BBL@ZEHMBD s Ule &S prEaReERT 16t 1) ; %@Wd%ég@z(hnmunoglobuhn in batch
anti bodi es such as chineric anti - as in US

Pa¢wiire, Ncfesibiaet 19t [ RIPBORIANEY )of, imanusieglebplie iprbatch culture, more

h“&%ge égyl a%%gﬁ%?%%g/c%:ﬁ/%a %&&%bu"ﬁ% n. b%%?n Et%{g even more

25 Jopifedbl@lat leaCh®s hg/cdl0day 88anhlLAA3Ibulianid HalttihedSLﬂ‘@td. amaltwo chains
Publication No. WO 95/23865); anti-VEG- anti bodi es

i n@qs%b]ﬁg\mthm 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



humani zed and/or affinity matured anti-VEGF anti bodi es

such as the humani zed anti- VEGF anti body huA4.6.1
WOYASTINE4 M) (Kimet al., Gowh Factors, 7 : BGFEBM08/056285

(1992), International Publication No. WO 96/ 30046, and

WD 98/45331); anti-PSCA anti bodjes (WOOL/40309);

anti-CD40 anti bodi es, including S2C6 and humani zed

vari ants thereof (W000/75348); anti - la (US Patent

No. 5,622,700, WD 98/23761); anti -EGFZhB&)ChI nmerized or

hummtz@ﬁnmzsdamtﬂil%mye angibiody YOgerdsD: yidomatapd CHEO cells. This is

an%lclhkimdlggas ﬁr%gh 11§g t g B:gg)tf 1n{e§eﬁc ﬁVI %V%%%#BX@ glycosylation
(SbMéhE%breaﬁﬁbféerﬁWAK) cHigesa EEX@a%I@BGsyMOn pattern or duck EBx®

5,693, 762); anti-CD4 antibodies such as the cM 7412
anglypoalptionmeifes: Impartisklaprthe fensipeednagionp HBx® pelipof the invention

5 (élagg’%)ﬁ%n%%étssa g@%&gﬁ%&%ﬁ’ %%%B%lgg ?%éﬁt tlﬁlereof carrying a

anmmman(N hﬁlemjbaslygmaccchamdd gﬁmu(re@ﬁ)a lEaitehody-epe shgthcoagprises long

h 14 ( ar key e Cancer 55 (23Supp]):

5%@85@& §em9@15$5101\£%ﬁtﬁhat5ﬁ6&% Nt g%&wé jep-fucosylated and
| Ay RANCIRE) strd tAlﬁd Ia@{r!(fjj % antibOR e&m&'t’%t& fRombinant antibody
abci xi mab or c¢c7E3 Fab ) ; anti - RSV i bodi es

S updp et ioRERIoddSOS! @IS\ENA@ Sxlls,atltei propkitent Db@ﬂnésccsylkah:d antibodies

10 S ioPRREE! Sl Dty MO TGRS LA 1SS i DU e GafTpably ot least 45%

CapLith® nﬁltﬁ)@ﬁieb‘)gﬂ’ MR, ahedfole2S@e aRkhtidtH BBlides | A recombinant
anti body (3622W94); anti -human col orectal tunor

anpolpeRijidA3Bipdueadt by iansfacted IEopell ane.i mﬁﬁyaw&duck EB66 cell line,
dl . Egrel%dth%gli% r@%lpgn n%oﬁgae%lgbg é%gﬁara& 1zed nﬁavm approximately 20%,

uanous-ce ) anti

I emmcyﬂeeer@my laggidx it 3304, i Adves nsot€ preksraBRdpptdifdately 45% of
and the anti-HLA DR anti body Oncol ym(Lym1|). The
15 pr’é‘§‘eﬁt°0$3ﬂ%t§¢1tN'élﬁk?ﬁ Sliperascharigpy Kabctrisp. Mose grrediedsi g invention

i Cc r
e ERE & OGO MM BT SREHEH, pitbl ) fy HARTRAGEERA coll tine
EBpicforatdel| duiwk nBB6® ecctl alimd, edhavein said sariboayc mmtchilmi:tag'zaalr as having
preferably serum and tein free ia, The resultin
an%rrps@ayla@p £ arumorf? ati g E@é}/%ﬂgﬁ éaﬂkf:% fgessrefide” structures.
W §{1d ShaBSR ¢ clﬁ’eer&@t@é&ﬁ%§ hati ﬁﬁﬁ‘%kfﬂﬁht&? 38901 & rﬁ&%'o@ %oﬁ)ffucosylated

Mabs in substantially eqU|nn ar proportions enab
%)opNHmﬁndphg®@@dn¢mfwﬁnmhmﬁ350dﬁtmhb@? to be obtalned.
Tr ansf ect.ed x(r) ce of the i ent| n. and .
moflé C WysRten s T%Ea% ﬁocﬁ?e%“%%%( 1) a%?ﬂilbé? ¢ iPOEgﬁ?‘?l‘; produced in EBx®
cetdls pre@érﬁb ?kih QuélOEBHOGHIE Qiné‘ha{nﬁg%h idQeRed a8 ¢ dawiQf compared to
i mrunogl obulin in batch cul ture, preferablé at | east
¢

15thggrme lanfilredy m@ducmmbzgdr@@maa ar witd-bae Q@ ¢t line, preferably CHO-
MoE§ Er{(f f(ﬁi(?%d&?t ei %ﬁ{l (?yt ?eetle}a/bfj a%elgéted an%onrg E#G and more

I NMMUNOg Ini1n even nore
25 at plefasiily 3mopgig®l,|1£6ay1g0f3 anﬂngGOglk/I@béJﬂ)ﬂefbrdtb‘ly ﬁﬁttaﬁlhbody is an IgG1
culture. The two chains
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 biological molecule carrying a Fc region of an
30  immunoglobulin region, or an equivalent to the Fc 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



assenble within the cell and are then secreted into

the culture nedium as functional antibody. Anti body
w@bkososybat ed by EBx(r) cells maintain anti genP@i/RP10ng056285

capability and effector functionality. Interestingly,

the inventors have now demonstrated that the antibody,

the anti body fragnent, or the fusion proteins that

i nclude a region equivalent to a Fc region of an

i munogl obul i n, produced by the method of the

i niregroers thareafecdiseas éﬁgﬂm@@dﬁoawé @nfe@dlfwlvaherem the Fc region carry

j:b d a b
tp?é'&ﬁ nrﬁ/ n ﬁolé U g%% af a({]geﬁosa harlg? gtrr%%ﬁ% tﬁ/]g %k antennary-type that

EBdcﬁnlﬁ@eb SOn@ashamanwitHCtreﬁaﬁlaﬁ (A&@E@Qhatva&ygamm@naaed tadd a large
the sane anti baody produced in hybridoma and CHO cel]s.
ThPEoPPRiogchi @pEbodys pristaidithg khecginri Gewi ésogpmon N- linked non-

5| HEDSPAGE b  SPE(5 BGRBH AP S10 ons cr

patviter merotinad u€{cERX (thit giry c @siuttatyleted paldi@r mtitodies population is
particul ar, the transfected avi r).cells, of

n EBx( he
| neRsRGEsired) | R Vl@%pr@@goﬁmﬁf&@geﬁé.%pef { g Tpfosylated  N-linked
an&lﬁé&%cﬁ%&ﬁs sﬁﬁ@&?&%rﬂndt\pﬁﬁﬁggmfepﬁ r% RBCE QN0 said antibodies.
N-linked ol 1 gosaccharide structure o
bi duseahtheye tyfpleodidsathat osrpr s&e sndrortharc 6&?/on1$)rmfk11ahly more than 75%,
termn hhc t hat ar al act

10 oSt B i G B0 S O dhncee BF e G oHisee dieriibegy popularion

t opRAhiédaoGh EEBxARBING @ e obditaIANtiapat h@@dVesﬁﬁEM &t 188 N-linked
produced in EBx(r) cells, the proportion of

nopligageeshytida e@ucaweu Qfo@hbe@ltfr@pﬂe@emth@tt is| leketl tROBg region. A large
| e%r%pglzg%egfgpaltl%e id eg%%i g’r%%il -3 neI%lrraem IJ.C%(F @LXA?% indeed more

di 85 ‘of er. et @
I NhenB0Q) prﬂéfel\albgeﬁloae &moam%naﬂd p@&knab@phioe@ thapr ostcesialic acid
by transfected EBx cell |ine, preferably duck EB66

15 ceTe}31 pesre Newdearhich pis knews i bR 2AE-1H81UppEgs Hehyman. The remaining
R N S e T

ap@¥antcenyat el y 45% of non- fucosylated N—Ilnked
ol i gosacchari des structures. [e preci.sely,

i e MESORFTRR oW dum Ec-megkifs GeliHtar ﬁﬁtHB)e‘F%WalPCIHH?% Hiiggdy-dependent
pr %M%%ﬁ&foil&%n shEeLifdarEB o6 ity |rhé?i@atecpf>§fae§0"l’1m1é’ Fé l’fﬁéﬁon protein

i ne,” wherein said antlbody is characteri zed
20 ascmnlm eaybpmamﬁca@gioyl 46% ar imorUB@e orhecmamem tedyiatoethe lysis of

N-Lin 0 es structur - body is
N A g%‘bﬂf&%uﬁﬁﬁ‘ﬁs Fijongyfor TR trmine effector
Nogk fsu (éfksé/b BatidN o 1@5 {@Js IR pTard HR8ptots! dCtheir &8rface through
& d . The invention also relates to an

At hishdesobiaoathe 5opop G ATRBRGRS op 08 dicoglon pregirgnd perform
I
¢ eéflfectcﬁrr ci %%:b :3 \ﬁ%ﬁyﬂég@ﬁ%@ thtlde ? Iﬁgtvhrﬂge(? %bgecf ypheral blood

i nCrease e Saine an

25 pr educadidan cé‘l}SdPBﬂi@)aarﬁiVoﬂlﬂahdaItMD& (CHO @ik | THd angibody-targeted cells
preferably CHOKI and CHO D&A4. The anti body is
pr HE A lgpug@ e theg 1&#?%*@6& @rGF cApPhpreteins.” 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 Fc-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



preferably anong 1g@, 1g&, 1gG and 1gA. Mire
preferably the antibody is an 1gd or an 1gG3. EBx(r)

wa@edosa4yiedt ei n production platformis thereforeCER{008/056285
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to increase Fc-nediated cellular cytotoxicity against
undesirable cells nediated by gp i munogl obulin or a

fragnment thereof or by any biol ogical nolecule

carrying a Fc region of an immunogl obulin region, or

an equi valent to the Fc region of an imunoglobulin.
Théntihodntargaicdedsi’ desa giveariimeday theone¢hamsmogl Bemadiied cellular
popul atiagn produced i n. EBx(r) ,cel;l s.and havin X (1

gl %%tgilqlch ¥i Ehe IFI)lPrOGPﬁ 1é1nFV&-]ré1I¢é1ia2r?dscgil ar, %P?Ptlgél&l}y 19 re"f'z%nﬂe t% the cellular
PopHb@kican mclidtRgRtsambanebddy, 6OPPfiisseSpratei pBRluced by the other
proportion of antibodies wherein the F¢c region carry a )
cofritp Rt Resticalespch s dexaxampde brtrglonme.ciraty e samne gepddrd production,

of . bi - i s . i i . .
B
prapoBy aotibody laningbiadicesdwihebedyndéfeaddt cebghooyte@iicytyd ADCC) is
common N-Iinked nonfucosyl at ed gl i gosacchari.de .

st gttt aélflbagibi ShtRHn &P f%/ﬂ%g??ﬁjg?‘eﬁe&ﬂrpﬁ?"é% ipggagged ADCC as

hgiB$nied By ta‘ﬁ& NGuRablc AhGRNRE khivat t@rtﬁ‘osgad_fa&ﬁf?ﬁw &ifd%n the art. One

c
Sai d ant1 bodi es population is characterized by having
appicoptcdrent wlry AMBOL aRsayonad adlowy] at ed N-1i nked

ol i gosagcchari des structuyres, and which confer str .
ADCE. 2o T 980 1S et falacnls M BRp oo yaties The target antigen
antdcbadi&Is b tth@tanltigeﬂ-ﬁin%lﬂ%a rdgdiE of NBE HBAk6dyPIEfe ﬁ@@% Yuses human
nore than 7%% nore than 85% and even nore than 95%

of perindseal hleoil mrsmosucles cehe(PANMChlo thp lateshiiioratbiand of a randomly chosen

produced jn EBx.-cells,do not contain sialic acid
re@?aﬁﬁ go%or{’ ?sne)éff%-?qricn ISéd ol i gosacchari de structure of

a bi antBnmaragsdyyiseatrivat outSackordi@diot 2 116¢ Mg fiotstol:A) the PBMCs are
| arge proportion of sialic acid residues are p
N- e stog usHeustanfard dengity goptribugatlpn prosqdwgs Aeg arc sgpended at 5 x 10

809 - 900 -

ColsBEhar el KRRl A0 B0 BLELOSAH K6, g
knewitur¢ encferdaolmerivevndnirganthe exporteutiaingrowite phasawivith agviability higher
o PG e ) 260 i TRR s or e
U N2 iR MW WRAICEN ditGR! hididh, aXd 0¥iabdd id Bal BiRSe medium at a

ant i body- dependentmcel |'ular cytotoxicity and cellular
cydasux o€ il ycchsdil,atied 0@ ynigroditdrsibf theHemaf tesgdrecprsosmnsion above are

cont ai.ni a_hu coLegi,on. It is an.i ne. . . .

e CHATLRte Sath War b ohani fBicsotie Safi ady M ihegydupprially-diluted

cefrb’ 4000 'hFMﬁIHf&) 0maURE T ihesdIobulaRé |edium HUMRBO | TN Rers of the

effector cell s" are a popul ati on of |eukocytes that

di gpulne Petibasyeptusioss ais added fo Sgrtirgeteccllh i thgt oanele microtiter plate,

t h%%tilp I ﬂldt (ﬁc%tre] .GVall‘:iS{lg g&lib%lgi?locfong&ttrlapl&% gosve%lg q{le whole concentration

Fc-Tusi on proteins an perrorm
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 spontancous release (SR) controls, 3 additional
wells in the plate containing the labeled target cells, receive 50 microliters of RPMI cell
culture medium instead 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 1 above) are added to each well



effector functions. Such a popul ati on may include, but
is not limted to, peripheral blood nononuclear cells
w@ BBRMT)2120d/ or natural killer (NK) cells. The PCT/EP2008/056285
anti body-targeted cells are cells bound by the
antibodi es or Fc-fusion proteing As used herein, the
termincreased Fc-nedi ated cellular cytotoxicity is
defi ned as either an increase in the nunber of
"anti body-targeted cells" that are |lysed in a ql ven '
t i tpeyickdt anaciitolash tasericosHtratde i06 A5 df andnthic lrdatgs atsrplaged in an incubator

Fc- f o) ein dj msur unding _t he

ot SZerP St Poort U a AR Ch ) RGPS Qemgpegt from cach
cywell Whﬁbés&’e(ﬂzﬁfdl the @x%éi’ﬁﬂ@}tal@n&ldaﬁedaraﬂﬁdttﬁsflﬂyo(@ﬂ) fs fldntified using
concentration of antibody, or_ of Fc-fusion protein, in

t hié SABERAUFRUSIATT BLH PRICETHEC of seificelypis is calutareddfor @ach antibody
54 &gﬁ?ﬁg&%@ %cé?fdét%ggg) Fo\f*ﬁlﬂla ﬁﬁ@ %R{;%MR-S%X 16)0 \xhhere ER is the
rrea.\maargesmdmﬁctﬁctynmdmaﬁedi (sel pdjhtarx ﬂ:botve} doti thiat yntlb'ﬁﬁg concentration,

i ncrease in Fc-nedi ated cel l cyt.ot oxi city. i
i oM e wr%%?efn@eP?tmﬂé(rquew@ng&?f‘cmlyt reloxpdar @v NRgontrols (see
o ﬁ&n@{ﬂab@s%?y and©$R ¢ ﬂfeua?v'e%e QﬁﬁBgdtﬂuy%%%&fj(sQé/ pbiHi€ix above) for

er type of host cells such as for~exa
hythlel 3R rastrols Seeg poine vs ahevegt é)wdmm:amdod@ﬁ@” m, defined as either an
purificati formul ati on and tor ods

whij.ch .
10 D ineiego 15 rreite Ber Byt pro et R Sy R DT b G the antibody

haydmeentkdtoh aas&dcait i ety MaRen0RALctRAl intithaconcentration of antibody
cytotoxicity (ADCC) is meant an antibody, as that term

| sreduiréchéal ablped anc halfi afgthe rordmyed pADATAgSs otiepesifin hesép observed
wﬁp% R :ﬁwt%oboldytcgg%%l?r%tlgﬁ g dsstetd a%%%fe oﬁh&&% N r11¥ ADCC is relative

aStoftﬁé AOYWEC, ridastifed vAlShYy ab@\%sash@f gridiatel Bysthe bﬂhe aﬂitebody, produced
known to express the target. antigen recognized by the
15 anby ganthst s @fr Bjit oiellss using Bt saseriyptantprd BESHGiQps eurification,

h“f&%u 216#1 palﬂﬁr {)ragé A2 hdﬁgn%%n?%rk@%ﬂ o Qfﬁ%}lled in the art. For

i sol ate rom a ran sen hea
dommplasanﬁbé@cbf)IgG:lehtl‘tsypeQ])rotiﬁt&ddﬁsmy rm&hadbf tl&dmoeﬂtlon have an

accor di ng follow ng tocol: i) the PB ar :
| sBrEReEd %@Eﬁgacglvgﬁ Reifpiiad F&ﬁ‘fwa@% ﬁ?ﬁlquag)amﬁ In hybridoma or CHO
pragrdures and are suspended at 5 x 106 cells/m in
RPM cell culture nmedium ii) the target cells are
20 gr Gl inypntsarasisardates wsareEBuRtastidinee pretatahly Wack 8o dell line, useful

th t | wt h. ph bi . )
b B ahe TREHT7 HeHEa RORPRR G el Egttpiphantibody. said
| a&qj @ide rbdlholt@ g[?c@fgﬂat@ﬂ rpo%gaegldé:s HeractBebess hiNiBE substantially

w th ceII culture ne resuspended in cell
cufedueas Wélﬁi‘rnuﬁf acose ge ﬁ@linpg/reéfto il%'s%mel polpeptideiproduged using CHO

SO0 Sl DL 558 oL S b GHBRRTSLFRARE e do v

25 pl aitﬁalnlﬂidosylh%daiﬂgbmeih/aﬂdss stewdtats, s dbhlpmed td approdicly 0 t020%

nmg/%ﬁr:‘d qﬂtqtbggy? gro@pgqq]]@ CHO celllhne (ECACCe Rrerfe Q|691 1). TheSagtlbodles produced

in EB66 cell line contain a higher amount of non-fucosylated forms GO (> 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 selected for its resistance to Lectin.

Indeed Lectins can be used to seclect cell lines expressing a specific type of

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



resulting antibody solutions are added to the target
cells in the 96-well mcrotiter plate, testing in
wo eoopliéxiat e vari ous anti body concentrati ons cORET/EPZP08/056285
t he whol e concentration range above; v) for the
maxi mum r el ease (MR) controls, additional wells in
the plate containing the |abeled target cells, receive
50 microliters of a 2% (V/V) aqueous sol ution of
non-ioni c detergent (Nonidet, Sigma, St. Louis),
i neteddle Bicoschgpcainici lpeithyLens Qtlingris @ggiummu(lacébé@/ef)lect\ﬂﬁ)x cell-lines
(. the. spant aneous re ePﬁl §S é contrm
are

ageaxptressmglan WEF ower levree xanmp Eﬁqeece}lsglg]yébg plated in 96-

t avgR bl ihSeruheet Yi%dﬁ@n i £edl détﬁft? o(ﬁfSO(RPMllsﬁ@éll in the presence of
cul ture nmedium instead of the antibody solution (pain

i vVasey epncepirptions o L@\ {getins. ayfier Seavsethe splhvimbilgy M@ched and the
5 Ce{ly}re g%ﬁg%qzaﬁgntg %fég%nq g%pgﬁ:ss gnfetdﬁ?e%tn%gelgé’\gﬁ&?sgll-{rgﬁsférase FUTS
S UBSIRENYS icamnbg pe:bedmtd andajiated )in anehaddedcliople@dh tiweprksonce of 50 ug/ml

yield effector: target cell ratio of 25:1 and the
pI L ds A o8 spiestl atreknreantenh EBR £Ages sivbsprssr, dgn can be cxpanded and

at ISRASIALd abr &t fa@irhti1 tg' Cﬂi‘{)&ce' %zoﬁlﬂﬁaﬁeﬁelyﬁﬁﬁes with a reduced

supernatant from each I's harvested ahd
exﬁmpﬁnmmu@uly released radloact|V|ty (ER) IS

10 BB b S R T e SG1oR B et BB SRR Ble nvention
C oRCE RiciRhmeRt. 34O rs?écﬁ‘@ca‘ll? theen ¥t iH rdateER MR)ah(ibBitySRkording the
x 100, where ER is the average radioactivity

quiENEntianeas a(rgetécqsmrmThe&nalmwf)otqmltx eaivitant EBes@yproduced IgG will
Coalﬁf [ % u%ed the amn Fﬁthef URoaYE E{l‘r’ll 1 t%a%&?vﬁ? onents and to decreased

quant poi nt i X a ove

(sganﬁ@mnﬁymua&ngk; and SR is the aver age
radi oactjvit quantlfled (see point ix above) for the

15 SREBgRt gbicasylaied 39di Ren-glycapydafed :biglpgicah predustsy (@A@c&ﬂal proteins,
| S, filhifed ?f af! I i C%e&i%leﬁgsg&rﬁg %%\{Eﬁ?ﬁﬁﬂgé treating numerous

per cent age’ speci ySI's O
anburhadynd enoeitdisdrd@s. Nandenities teeampleosfedisamddisodre aviral infectious

reduction in.the.conceptration of antjbody required to
3&?%%9 ORI RfCGROUSHHSGH3G ﬁ%ﬁ?ﬁéﬁ@eﬁpagéosgﬁg éléfeplquﬁa multiple

| yﬁl{yéloﬁﬁsﬁfe}/a%gm\é" LB, rlnfe@ﬁo@srﬁléela%y AqggCﬁ@ﬁ)%@ﬁ[éfﬁtlﬁ@ﬁgﬁepatltls C,
tested above he i hcrease in is rel at|Vet0

20 ADCQ, anwaisumet disordetshe. @bmﬂeplasmommaﬁtt\ed hpst dlk@se psoriasis,

sane i bod uced by anot type of host cells

o R R g i SR e thEhid BRsd iR Hn S B, transplant
f ofgjadtigh, ah@Ad e&t)0 ﬁmrﬁ%ﬁo@%ordm ¢hgakRukREND drhritis, systemic
those skilled in the art. For exanpl e, "anti body of

Ig@mwsubkype produced by the method of the invention

aﬁ’?‘ﬁ% ehtl %geggﬁeﬁqggsc{ Ig\r/r%ste&fc@@ (lgaﬁogﬁateﬁ %nd HEG- glycosylated

251 nM@l’diglldah pib&fbtg €t.gt eatibadiey) EBX (prbtcisy | . | Di ﬁﬁthe manufacture of a
preferably duck EB66 cel | I|ne useful for
pr Badicemeit for the seenblastin and Be(apewis fé%melar@faay gbhg aforementioned

”D&Q&Jdgﬁ%l&%fo@%}hs SPhflthod 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 use 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



cell line producing glycosyl ated pol ypepti des
characterized as having substantially reduced content

wo@booBuenige as conpared to the sanme pol ypepti deP@r/BP200&056285
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using CHO cell line. Approximtively 55% or nore of
anti body produced in EB66 cell J4ne do not contain
fucosyl at ed ol i gosacchari des structures, as conpared
to approximately 0 to020% of anti body produced in CHO

cell line (ECACC Ref. Q691 1). The anti bodi es produced
i nadeige é@elthe | biglegicaln priducia mup@vieﬁlogmumacmptable diluent or carrier
conpat STy aBftischT o el e R ebPrlE spoontigrc. Suitble

apwrﬁ%rs 1ﬁclﬁdé)/fbuﬁre app ﬂiﬁﬁtedﬁ%phyﬁ&égﬁﬁl ballneNgosphatt @ ffered saline,
i nvention ne% be in addition selected for its

r eBhosphaie dufigradesaling . sluenge emd | uftareds seline. Bdtagradiyely the biological

eS| LSRR IR e 108 B gyt e

Mowhése meddd58y 629 addien cdnus eajudohe ‘tfulﬂfef&esdmﬁm Bs @escribed above.
Iecﬁln Len Cullnarls ag%jutlnln é%@o sel ect EBX
el herFfofas the x PHE8EPTH Prahdey én nhawé%ce}l | CERPGS{io8s gomprising - the

FOpio Wf)l%du&@ﬁ@h&ﬁ%tﬁloﬁ%d Q%h@ﬁﬁéc%gtldam 287 taﬂfél darrier.

plates in serumfree nediumat a cell density of 5000
ceThs dowpés ofrsuchdigdemsdpredwts wal vay smdn‘dnc enbdition dvnmg treated and

of LCA.lecti Af t er. bdays, t.h vi abi |
o e eSSt el e ptldibhe PERT wed)Ghy i doigh by elafuple in the range
eXPEERIun Y0 F ﬁl‘é%ﬁ‘&h écﬁl\heéa%eﬁtfpréfé%%y I-10 frﬁ@ﬁi&ﬂ?%&mﬁh&'@red daily for
MRNA can be sel ected and plated in another 96-wel

pl fatperlp@ hehfeee@r bgadcH) drysRawgsndf pdiainigifation %e\reutalely parenteral
1% hu 1n Sllnst}: ou§B)1( an?ungI ? h?ub tggéjougraqd,t %n apgtatonea(:f injection or

ex pan aralterize

pr@ﬂu@g;reconblnant polypeptldes wth a reduced fucose
content. The instant invention relates tq the

b| bho graempley Pelawcaxplin e @veionandBeig deipit Hbei fallevinggpeparations

Sarfdl SBHHER @grve c{)gn SREGLLL sg@ ddin thd'&+ kMG 6192{}137 %nderstand and

re atés to thecanti accor the Invention a
et pracmssa tthe ﬁh&nh ughmnonc )"Ihepmsermlm;enaon | hﬂWeyeIQﬁS keBXifided in scope

prodyc I | ow to reduced the anount
anby eghﬁﬁ?ﬁ %f{l@aneowwf aEplengdsey léluatéaé&oe%@%ﬂngle aspects of
tr ﬁ@tlﬁ%%oﬁ‘%ﬁfiﬁ bl BlitfoRS WhichERYX (fﬁﬁctlghé(lﬁp&iﬂl@élﬁﬁ afithin the scope

non- gl ycosyl ated bi ol ogi cal products (€.g. viral
pr@ff dicnigycrdioni Mﬁé,syarlous Modfieatiogefofiithé mveedor al addltlon to those

arfSSa g COPC AT ORGSR AT 55 She R s i apa C forcgoing

ar ges¥iiptdn ddf £Ebin Mﬁyncg SRIBES, SL%CﬁlSﬂﬂf@htldrﬁfa%Iﬂt&ﬂd%d to fall within
di seases, cancers (e.g. Non- Hodgkin

mutheispons afyled @nmnderdeqlaﬁ@nﬁor the ten}alndeﬁpg&leud@wlp@lpge@&é@we will be
( %Qa?e to 1R Peeggnd ﬁetﬁgtﬁ LS pdowepatitis G . ..),

I'sor e g. nultlple scler05|s graft
vs. host disease, psoriasis,

FIGURES

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

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

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



juvenil e onset diabetes, Sjogrens' disease, thyroid
di sease, nyasthenia gravis, transplant rejection,

wa@sioRmezi2etc. ), inflammatory disorders (e.g. rPEL/RP1003/056285

10

15

20

25

30

arthritis, systemic lupis, . ..). The invention
therefore provides the use of (r) glycosylated and
non- gl ycosyl ated bi ol ogi cal products (e.g. antibodies,
viral proteins, . ..) in the manufacture of a

medi canent for the prophylactic and therapeutic o
t repstieamt ot zang. ePNAseciwbdingnipratoinsneld inf¢resrid erlencdawghin a MCS

provided ;S .a thod of .treating a human bei havi n
rgPRUEER <l SFHERS S i G A A EPE, 5 g BB an cascly
| Nehiavip€libdd pramdcd PIy CBOV bfontdtert NE hapattnl dld poleA kagén.ve

amount of a EBx&r gl ycosyl at ed and non-gl ycosyl at ed
bi BIGYRED 24838t s. The invention al so covers the use

of ' L CR ' to gt [ [ - -

¢ nFmL AL SBim B AUE LG ARDH ] A i) PHES il obtained
t hfoprMnanBiopharata (Evey, Frastyrent of human and ani nal

di seases.. Such pharnmaceutical conposi.tions preferably .

i nEleyae, 24 :nAgeior ihtz?ﬁﬂ% & HPBrEY @Hfl%rlgéécﬁghtacham expression :
phygi/8l 98 A&V, @p_q;?pt abl e diluent or carrier possibly

in adm xture mﬁ%h ot her agents such as for exanple an
anFiguretaR:. VSotiot disheng RSV grrembtee | drdend UgGar kecanpt chain  expression:

[ing i i cal saline, phosphate buffered
sa$?&§g5@ﬁ%§§%§F3L%ﬁffered saline glucose and buffered
saFiGeREN 3 &Tanat 3B:EDMal VdteorRi RpPGSIS! bdth APEG tlightd fjhli’adal&avy chains

an anti body may be | yophilised (freeze dried) an

r eundertdontobdf RSV promotgien needed by the addition of

an S f eyt i as descri bed above.
Thgggggséip?ﬁ§4sgﬁgﬁ§?g%hkggvides a pharmaceuti cal

COFRzase BBOPVYSAPO (sRING-HIhgBi)ol ogi cal product of the

i nvention and a pharmaceutical acceptable carrier. The
doEHgERE#: sTramsignp|egpression pelodiglel sinpfingk JBx® \gellp ippgerum free
cngpﬁhRn being treated and the recipient of the

treatnent. For an antibody, the dosages are for

exBl evira trimichépgexpredsed alnodtickl Bx®y €als. dgGadubicentration was

]P g eitgrr%g&{ g&elélg{b\({/% géhi gl&(ﬂg’lggﬁ %gélg}{angfggaﬁ%:"}g ggti‘t()joadiyl goncentration
adp, Bt Blox O 58[8ml AUl iN@ltireR@p&Rh@r@l 1 ncl uding
i ntravenous, intranuscul ar, subcutaneous and

i NFIGPRE $:dhtable transéeatioonclonesdedlatien ynd Séreewing fpt k51 production

bel,ow. € ain t j nvention i e. det aj | he . :
¢ oP R BBt S1E e ablrTPL SRl (e Fipression vector with
enpp| BITThopeorfdter (188 dMwith RSV tprdrRotB® (1f:h€). 280 Ir¥sistant colonies from
understand and to practice the present 1nvention. The

pr duelen ERiA frendectionsweye pickpd apdscidegriin dikeplh 638epaedipm (SAFC
t hg. exenmnl i f ' .S, i int :

1 PSR L RO SR ISR ALY Pafl B RVERERS, By, an BLISA
angksae o gerfadh&htoasiralfsy ngGil gradiucyios dtony @hénpicRE® colony. Panel B:

W E)Pl{ynbetsl‘g %rosdcl:lgeeg 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
(EF1/HTLV promoter).

FIGURE 6: I1gG1 antibody produced in chicken EB14 cells and in duck EB66 cells

Figure 6A: IgG1 antibody produced in chicken EB14 cells in stirred-tank bioreactor



of the invention. |ndeed, various nodifications of the
invention in addition to those described herein wll

whewmsmeiapparent to those skilled in the art fPONEP1NES/056285
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foregoi ng description and acconpanyi ng draw ngs. Such
nodi fications are intended to fgll wthin the scope of
t he appended cl ains. For the remai nder of the
description, reference will be nmade to the | egend to

the figures bel ow FIGURES FIGURE 1: Parental nEVy
exﬁfrabbsﬁr@mfw&ﬂt efrickop\ER 34 cécpkmpmssmg\lggls(ﬁfelé% promoter) was

|ses a single res casset
al ?(ka%%@e[g 1%P§H@n%g1t1 %1 L perhm r¢§l 18p10¢§2xﬂc° BioSciences). A
se} eigdré ofirred-taak tisrensdre@ipphiRof w@(weaaswn O/£edilios defl/ml. Then a
avian cells. The nptll gene encodes the neonycin

phbpbeylans f"@\sﬁéfoﬁifl@d eicHs avpie gllowed fogrome duipg 3 shays. EB14 cells
regly éieﬁ%ﬁail&u “&’eﬁk&‘y {)f‘l (pﬁlﬂﬁ@ﬁ &tﬂ@?ﬂl%@ g%); P% I}Eémé&ll&ntratlon n

i n eukaryotes ranscri‘ption is |ven by
pr aklacyltire eedivan @vﬂsamyrdtoired py BTISAr Ssof. ('A’t&ﬂlyl 1?2, the maximum IgGl
tandemupst ream npt || e, . CDNAs encod p otelns of
. n@%lﬁ%%tfatsog EPEHE O Hiln TS Weﬁewﬁw |b‘l o ugHYikyg 1s around 10-20
%}d/ggpted in an enpty expression cassette
ouring an easely exangeable pronoter (i.e CW
pr Elgute 6B: 1gG1, ardaboilyn prodnceind daclpEBﬁé\ccl@glncsmred:ta@ngESeactor.

SR gy R AT SR bt o adapted o growth in
MAdrs I%Whahr%nﬁﬁ\ﬁe% Ef@e@lnﬁ?l%alunf: 8594&”@ Bi#ScidRe$)ON 3 liters stirred-tank
bearl ng RSV pronoter driving i ght chain

expipeassiop fApDlhouSA53 S(epdzngn@@ 4 millppggtlantz Bhewyeachaseh culture was
g)e(éerrgog‘gllegﬁééllg \gcnzé]gorvgéjoag&r?\%d %&g, IE %&gﬁ@ cells éeagg:ed a maximum

Duedil deasit o651 exiliesstolg/nilai day 9@ 1l @bhce@ﬁd‘uchﬁﬁhv@éll culture medium
chai ns under control of RSV pr om)ter Fi gure 3A
pW@H@n{tﬁtﬁé y L @@s)sayzl%t&}aé( Hgth epwg{yn IgG1 concentration reached

§y L-19gd) FIGURE 4 : Transient expression of 1gG

&k EBx(r) cells in serumfree nediuml|lgd were

t rEIGURlES YA axpr7ds (g cosyladionkpiaBle( of) IgCH| digiboldg @roduced in chicken
concentratlon was determ ned by ELI SA 24H and 48H

o¥BXellhisf ection. The antibody concentration reached

appfg% 74: BafBAR] clbdopRbiesis UhdIiE Super natant .
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 IgG1 antibody reached 48% of antibody population
produced in chicken EB14 cells versus only 2% of antibody produced in CHO cells
(data from literature).
FIGURE 8: Detailed glycosylation profile of IgG1 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
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 chicken EB14 clone

has a common N-linked oligosaccharide structure of a bi-antennary type that comprises



FIGURE 5. Stable transfection, clones isolation and
screening for 1gd@ production Panel A: Chicken EBl14

wa@edoBg4mesr e transfected either with | gd@ expr eBSI/BP2008/056285
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vector with EFl /HTLV pronoter (left) or with RSV

promoter (right). 200 resistantygol onies from chicken

EB14 transfections were picked and seeded in Excell

63066 medi um ( SAFC Bi osci ences), 0.25 ng/m Ceneti cin.

After 5 days of growth post seeding, an ELI SA assay

walongehfios med teonaak c| et afsrasdastasylredt Aanimpattant part (48%) of

pi d | qny.. Pangl B; best oduc

DT pEor aP{iaen  aedubonEity ReheiF

pr peltdeligonrtiirigRtrhéthRcb fard- passae tige WithBiskctAlgatleNac.

Panel D. Fi nallé, only best producers have been grown
R

LS were .
g})oglgg tpopulatlon have a N-

upFIeURES Rinhihitien of prelifexation) of tumies welluyyith g6 antihody produced
g | Viity, honitored by ELI SA assay, during
r ou ?Iﬁgel&g'ul@%%&éfsof one chicken EB14 clone (EF1/HTLV

pr Anokery)waskde@lepeBto hgdsurcact liukao gyolFeradore athibitio hétoktgrof an IgGl
EB14 cells and.in duck EB66 cells Figure 6A: 19Qd .

antm%wlﬁq@a&t@ar PRI RACR e BRIEGIS of an fiybridoma. The 1gG1
st ér{tfb%Qyt@rﬂIfreE’t'e&’ra%g%Eto%g:llﬁt}%ﬁrk&r anstged o ﬁﬂh&{(ﬁﬁn@éﬂls surface.

cl one eXpressing HTLV pronoter) was adapt

t oTgmomté¢llsi wesugpemsinopresancs of uniidted ¢hyExiGeiel andedergmncubated with
( SAFC Bi oSci ences,). 3 liters stirred-tank bioreactor

( ABBPPRE)O" RSOk Hea GGt e eborhieciorta] pathit i Resche of 1eG1
batnehusddiduilia. Was R AehRs Gablf deiRiafdd AWRAIHS incorporated in
grow during 13 dafs EB14 cells reached a maxi num cel |

deprofifoyatiste tugonrcells asrascanetquencel ofdeGd ayediged fug@r cell lysis by Natural
co ntrati,on in.cell cultyre di.u nitored by
e PP SO 0 Qg s B AP e LR b Rpoorporaced

r emctg@dr OclRSrd@tcl. NKhellpaat eith 18Q e ahfibsdyprodliced i thiykdnSEB 14 cells
around 10-20 pg/cel |/ 24h. Fi qure 6B: 1gd antibod
pr Bdisetne ithpt dyarr cBbedid glof prolHests. dp de papgeite, a higher level oh H3-

bi ﬁ&ﬁﬁ‘&iﬁ@ R)vals %&@@V@d b gggcgr:%tﬂtgqreq{é‘akwﬁﬁ%( %llr Mnocytes cells and with

expressing gd was a o growm h in suspensfon In
selgthh fmtéedizxTedicedanihybri GARCndicatBe thac asor &3 proliferated. IgG1

liters stirred-tank bioreactor pli kon). s. seeded . .
i PRREeH i ahfan R 9 Sner AR cell SRSl activity that the
aféﬁE’M'od§zﬁlloldﬁcéﬁqh%y&li&&ﬂ§d to grow during 13 days.

peg
EB66 cells Teached a faxi mum cell density of 11
m FIGURE dét | AntiHtumpr deytoidxic | §&poosm of nktgCal iamtibody produced in

cel l. cul jumwas nonitored by ELI SA assay. At
dahighen #Hgﬁgggm%lrég(} concentration reached 0.07
9/ A. stildaRED A aag We payansylatd lmuﬁalokﬂlee cefis FBH two healthy

anti body produced in chicken EBx cells '
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
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

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.



Figure 7A: Capillary electrophoresis analysis The
gl ycosyl ation profile of Igd@ produced in chicken EBl14

w@edoBa43134 sim lar to the one of human seric | ge&T/EP2008/056285
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nol ecul es. Figure 7B: Mass spectroscopy anal ysis The

per cent age of fucose-less 1gQ ti body reached 48% of

anti body popul ati on produced in chicken EB14 cells

versus only 2% of anti body produced in CHO cells (data
fromliterature). FIGURE 8: Detail ed glycosylation

pr BIGURFo 11 Gepwenianplysiy ofrastherent ¢hicksni EBa® ells exiressing NR13
The '?I igcots Jation profile of an 1gd@ produced in one

st 4% ')? PPRNSBERY ed cl one of chicken EB14 cells were

anphiyded byschBligh o @ivivIaB3 sing pAcY $43% v edry, 9\sV SA¥Teharbors only the
structure of N-oligosaccharide attached to the CH2 )

d oPEPRYBINC dgiHancg @enp Y StHapllp vt the @xprgsraonghpyrgmycine resistance
e y ¢  bodi .

{58 B0l afon oty S Jen U POASRAPRASEN o cos e
ol hgesbanhainstetsit witht pvV ¥S37 ar vV asd38nneatyrst anpesdlduaion has been

conpr.i sesl ong cha'#ns wth terminal GcNac, that are
gan_’c{qu’BlgaPBtﬂéf‘é?C -inportant part (48% of 1gQ
anphRARBLE 1RO RLAL both hSolBPlin

. h hHﬁ&%Mér@B?Fi’sola‘é@d‘%nd RT-PCR has been
ant i bodi es popul ation have a N 1 nked ol i gosacchari de

st putirmee wingatdsil- BNAemnbatgd frppethese popilseatsi ergclones to detect the
A cNac. . Fl 9: Inhibition of proliferation aof . tunor .
e ESiopioT G e Byt Suee il ons i B e L ffRRss the anti-
AnyRpsdit geas Nggel oped to neasure cel lul ar

proliferation inhibition activity of an Ig?GI
hiicée IsgEB48 pptpbly transfected

i R dFoGudwih asiebyvisrofprdbarsok ahickenc ABsResell
OF it lgﬁlg' )/ Kci'l-]aga%g%ﬁcThe e.l %glbl a%ah%%&%d']?B%rcee‘ﬁts etgat express NR13
agal nst a rKer presseda on nunman tunor cells

S Uprogstie welditur el adhweri€ igroommhnighee SEBe c@is that do not expressed
tritiated Iwm dine_and were incubated with mnoc¥t es )
or NRA# irefrinido nas suryivednioscybiyrq $degostiad dhaam asrdeayl atter 6 to 7 days in

pag O i jReseline LN
LU 00 BEEASPES e G TR OO LU 3550
pr ml thé enkubricntpe trojorit yoefl NR 1 3 EBaRcarls eqseniag atife fg@ longer period of

medi ated tunor cell lysis by Natural Killer cells.
AF HBF DCYEBYS in culture, |ow anount of tritiated

t hFﬁﬁWl%ﬁcF%ﬁgﬁP%@%y&ﬁga&”%ﬁ&&# prddugéd ﬁijd%?c EB66 cell

cells and wit produced 1 n chicken EB
ceindin @i e¢ll ng that tunor cells did not proliferate.

Inth i t higher | evel H3- t hymi di
ot B8R ehrise Mo it T Bt it g S BF DL B ERelone of duck
cekB86 and ivCHO e8Il wart 4agdyd By odueexl TOF MRS isp@i@m analysis. The

indicatingthat tunor cell's proliferated. IgGI '
structure of N-oligosaccharide attached to the CH2 domain ot each IgG1 heavy chain at

residue Asn 297 were analyzed. Most of IgG1 antibodies produced in this 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
(approx. 55%) of EB66 produced IgG1l antibodies population is not fucosylated. A
small proportion of CHO produced IgG1 antibodies population is not fucosylated
(approx. 20%).

FIGURE 13: Mass spectrum analysis of N-linked oligosaccharides attached to the
CH2 domain of an IgG1 heavy chain at residue Asn 297 produced in duck EB66
cell or in CHO cell



produced in chicken EB14 cells display a better cell
anti-proliferative activity that the sanme anti body
w@emdacerek i n hybri doma. FI GURE 10: Anti-tunor EyL/BPIRS/ES6285
Response of 1gd antibody produced in chicken EB14 vs
CHO cel I's A standard ADCC assayswere performed using
Natural Killer cells fromtw healthy donors. NK cells
were either cultured without Interleukine 2 (I1L-2) or
with 5 or 100 units of IL-2. Tunor cells previously
cubniibaty K¢ phigosaciherides xeécasddt byriPNGane fedigasiobaverd ermpthyled and

[C I I ' .cells...Th i Vi .
| Sl YRR LIRS0 AFLYDIS mare e

meghiajoMglyldefidrs Wegabinvd®dCanid® lproduo®d ot boH telTUARY. EB66 produced
gd from hybridoma (non chinerized): Positive control )
Tulest compigieh ahighst PPigEntags elerieficpsylatpOformgdi0 and G1 in comparison
Ant | N roduced in chicken EB14 cells |gd

> an%oi%%%@%%%?é dg in chicken EB14 cells display a
hi BREURADCL: Balile \of tper@ataengfaheet inajdrfucesyized @@ld non-fucosylated
anti body produced in CHO cells. FIGJRE 11: Gowh | .
an&'W(j'%fPE,méfG(hcfﬁEla@ﬁtG% _f ék“eﬁa‘EBigg)l andibody gy Bii'é%“éli ‘r‘l‘gEB“ and in
NREPr @ Rdlls apopt oti c gene Panel A: Description of
pWS437 and pWS438 vectors. pWS437 harbors only the
puforyadynkc pbgistdnodesgeimsedPiVBNEBisall digsstionewere permethyled and
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pW3438 ve

ctors and sel ection has been perfornmed on
t hEBEO praduged IRGneaImBiseGr bigher Pricantige e npodicedylpted forms GO and G1
popul ation or i.sgl d RT- PCR has been performed
usﬁlncg0 pgﬁgntﬁlﬁk/ﬁla %{)92 CgnggGr‘omthese popul ati ons or

cl| PIGERIES BX-26B: AR6-@xDraSRoXiOResPohsSo g . ankibody produced in
panel shows that clones B2, B3 and C express the
a

nelighksbk Bl 4,ddugk FeBaGranCHE gells ¢ G owt h anal ysi s of
d hj : )
£ P PRAFEYSRTACK RO R MY GO (absRENIERE Sxdting oqly)
t r Ansfatiohaed NEBxi@l Kilde| dels bpdpGévprsesalubiisd 18 the akeeiction of INFg by
were cultured in adﬂgr nce in 100 di shes
r

EBx(r) ,
cellP¥ eviamely Nt & %lge‘avqm;bfgltwng}logpﬁ gl [spaere cultured without

SUfnYér}é%kinEF?(IELd)td%r&it@@ GrMdtuds JEm. anendels detmclbated with
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20 pr yéolr inrownagfiotiBx (anyl Nk mels ddatectinRl ofINbigovai meaueddeathtracellular
staining with an anti-INFg coupled phycoerythrin (PE). IgG1 antibody produced in

15

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 CD107
mobilization 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 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 cells display a higher NK activation as compared to the same IgG1 antibody
produced in CHO cells.

FIGURE 16: Anti-tumor Cytotoxic Response of IgG1l antibody produced in



in the culture, the majority of NRI 3 EBx(r) cells is
staying alive for a longer period of tinme in culture.

wo-b@RRE12L2: d ycosyl ation profiles of Igd antPODEP2008/056285

10

15

20

25

30

produced in duck EB66 cell and in CHO cell The

gl ycosyl ation profile of an 1gQ@, produced in one
stably transfected cl one of duck EB66 and in CHO cells
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{é?)d Il gG FIGURE 14: Table of percentage of

thr ee ? fucosyl ated and non-fucosyl ated gl ycof orns

COrigure 474 : GheOhatiftRySeiblogécoRNINI B dND ) Bechoiwh in plain dark

EB66 and in CHO cells Antibody Fc ol igosacchari des

r elien 3 agdditipnabpysarpregidgess thiab ﬁlawel?eeprﬁé?%ﬁhgf e linlpd to the Man3-

anéﬁggﬁlﬁ%@ot{g&g |,-TOF M5 in the positive ion node

using a e 3 mpjor glycoforns GO, A and
QFigare fRindEsgram lof Coqnpldxicege olN-ldted bebhteniangsoligosaccharides

EB66 oduc G conpri ses .a |gh rcenta 0
noﬁnfc B it aég%@j RN E}@' fhaipg @ tr%ﬂéues Asn 297 for

CHRIREP R E I gG FI GURES 15A- 158 Ant i -t unor
Cyt ot oxic Response of 1gd antibody produced in
chi cken EB14, duck EB66 and CHO cells

EXAMPLES
EXAMPLE 1: chicken EBv13 cell line from SPF chicken strain VALO
1.1 - RAW MATERIAL

Eggs

Specific Pathogen Free (SPF) strain called Valo. The valo strain is a white Leghorn
strain produced and delivered by Lohmann from Germany. Those SPF chicken eggs,
supplied with a certificate of analysis, are tested for: CAV, Avian adenoviruses (group
1, serotypes 1-12 and group 3), EDS, Avian Encephalomyelitis Virus, Avian Leukosis
Viruses/RSV (including Serotype ALV-J), Avian Nephritis Virus, Avian Reoviruses,
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,



Fi gure 15A: Activation of NK Cells (Analysis of |FNg

secreting cells) Activation of Natural Killer cells by
WO @88/1¥Ha24 eval uat ed by the detection of | NFg bRCT/EPW08/056285

cytonmetry. NK cells fromtwo healthy donors cells were

cul tured without Interleukine 25(1L-2) or with 5 or

100 units of 1L-2. Tunor cells were incubated with

I gd@ inmunogl obulin and NK cells. Detection of |INFg

was nmeasured by intracellular staining with an

anRetiquirgdetbelidsed Vphsg codmngrdiiai puliops)., tthSalamqﬂeB@uéllyfections Avian

glr g% &acheﬁlscﬁwsk(%%ﬁ%mg{) S p%?ad d 1n%15urné d E{q% Cﬁlﬁi(en %gé were only

I gﬁbnﬁﬂ&d ﬁﬂ&jyhsﬂff@didﬁadlth ﬂlecdl'@oﬁt@hhﬁant b guisi@ ahHBisk of contamination
Activation of NK Cells (Analysis of CD107 positive

celipkeyl to\ghe apipyatier ofhges duringdhe|t@pspast- | s by 1 gd  was
5 ev e%%gglsby anal ysis of CD107 nobilization by flow
cytonmetry. NK cells fromtwo healthy donors cells were
Cuhi tlfeeﬁirstlvsfeb Oththd: rph&felsﬁdf( esteblRhinkht @) EBv13 t¢dils Fraxh murine origin

el | bated with
l@ﬁﬁ@ﬂo‘@?rs 5P (1 ARCHeRSEB P SreipAl (g otency of chicken stem

an&élgoq‘h&ﬂ% %@Hé}l @éﬁlstage Efn?cgl Qnéé%%gtea ﬁ%&rﬁﬁ‘é 1rrad1at10n (45 to 55
activated NK cel ant ody produ I n chicken

EBG}nays)sIbbbramcbdmg: n EB&stxcelTlh& dm@pMéy‘r@hahlogrnera mib-lethal dose that

acti.vati on as.co are to the sa | ant i bod )

10 5 i orfRsis B 81 b ey 38 PRl Dot B Hestugtipn, of rowtn
RefpRS @ncpgxtfeﬂglulé‘tnﬁlh@&dlﬁe&@@gy ¢&chb %éﬂ%h&@nofﬁﬁ@‘&ell growth of non
duck EB66 and CHO cells A standard Al assay were

pedﬁ@fqiﬁéldted:@ﬁ]&ﬁg purified Natural Killer cells froman
ilet I%M"CE ge ?rllﬁle (NK?_SC %rllvc’ed Var ?%hefit hﬁémc Hntt th eﬁﬁncf‘f q%s%tute Toronto,

erIe I'ne uni ts

ceCh@adar R2¥MOb séontiatidbsu nﬁ@I ofl SiMr esih@@mmbted qmo@ynrudsnse embryonic
were incubated with | g i mmunogl obulin at diff

15 cofibohtaptarng i WWHWk l?}bmee‘%raertu‘@néfcypﬁﬂﬂltureaﬁalqu@on (ATCC) (STO
ceplodnct T m]ﬁ@DCCREtl'SY) [¥ga i Ul"afl@gﬁ"% aFre/ghOffeeder layers were
el ease ne h no

chromumtr I um der
c opmépztrled) neict<a dOclayh igen@hl amidnddy and Elﬁﬁrﬁdaan HXﬁB]’bﬁtlally cells were

duced are re potent to i nquce tunor cell
# lpwgat%%\ﬁ Beda et Oﬁﬁwe&‘r %?ag%ﬁgv rimpRIERgNCg of iable cultures
FI SdRRolher phe L&l Giraiathe iR 9SS dnY wef raiar&f‘é @é']pﬁlrsﬁensmn at 10x10°

ol i gosaccharide structures attached to dommai n
20 of calaohlL Ilgcalbma@yllss: et cxjartsed s iaddfe g0 Aérg@ﬂ df)SIT atdliwgre seeded on

( hﬁﬁ%ﬂcg %ﬁ%d%’?‘%, cg % mannagiﬁy 893% hdd Ellgg’c ivited Feeder cells were used
during a maximum of 5 days.
Medium
DMEM- HamF12 (Cambrex, Cat n° BE04-687)
25 Optipro medium (Invitrogen, Cat n° 12309)
EX-CELL ™ 65195, 60947 and 65319 (SAFC, customized medium)
Additives
Glutamine (Cambrex, Cat n° BE17-605E)
Pencillin/streptomycin (Cambrex, Cat n° BE17-602E))
30 Non essential Amino Acids (Cambrex, Cat n® BE13-114E)
Sodium pyruvate (Cambrex, Cat n°BE13-115)
Vitamines (Cambrex, Cat n° 13-607C)



l'ine and additional sugar residues that nay be present
(+/-) are linked to the Man3- A cNac2 core with dotted
wo powe/14¥egure 17B: Di agram of conpl ex type N-|PCREP2008/056285
bi - antennary ol i gosacchari des structures attached to
the CH2 domai n of each heavy chgin at residues Asn 297
for human 1gGs). EXAMPLES EXAMPLE 1: chicken EByl 3
cell line from SPF chicken strain VALO 1.1 - RAW
MATERI AL Eggs Specific Pat hogen Free (SPF) strain
cal Betd Mercepto Fitanoh(Sagraa. (it n” M7532hi t e Leghorn strain
ngﬁc V? d deI ivered by Lohmann from Germany. Those
S fi ¢ supplied with a certificate of
anapBsiix ((&h@ré;@@aeﬂc’ BBI7-504%, Avian adenoviruses
(group_ 1, serotypes 1-12 and grou EDS, Avi an
EncByRBraalleh YC\elﬁg Yo\fS i, CAWaﬁ“L"@Eko& s Viruses/ RSV

(i ngly , Avian Nephritis Virus,
> Avi an ??eow r seézﬁgﬁnﬁ’9 ox” Virus, Infectious Bronchitis
Vi r NiethahoV ectiioadd Bifﬂ)SIMa:tBatMl (MSrc((] 6a\)°,K344082a9 pAisctic acid Sigma

Lar ngo Trg heitis Virus, Influenzavirus Typ A
Mar RIS ABP8dase Virus, Mycopl asnosis (My + Ms),

My coBREMRS, KURAYX 1bdxewa@§tiﬁ@(ﬁ1% se

Vi rus, Reti'culoendot hel iosis Virus, Sal nonella
puI quommteﬁvh@geiﬁal nonel l a I nfections, Avian

10 5 par Otrﬁ}'ﬁ\l{? Q%@gé’ﬁﬁ%@ﬁ 55 |[iaieéjéﬁonl y subnitted

tOFactQ}sSI nfection with the decontam nant to avoid any
risk of contam nation |inked to the manipul ati on of
egﬁwotﬁmﬁfﬁtrﬁl@ re¢panbipam Spoes wereetdr cel | s I n the first

st ©F ﬁecom Snil A5G n(g.lllg?%&%lbl IUSO\RE cnlg‘ac‘Por N f g(eP r‘rS ecﬁ Inc, Cat n°

from nurine origin re use
| ay£50-13) mai ntain the pluripotency of chicken stem
cel |l s. Those feeder cells are mtotically inactivat

15 by ghkerembinang Famasdnyuin Like B@tqyla@@lfl)d@mpéecgé@du%n 100-11)
onppl fa‘etorsT\%% ﬁ&ﬁlgefl n EICAfbALRN 1S a sub-1ethal

dose t I nduce nitive arrest of the cell

CyEkmlBut:msSeMmpermts t he production of growh

factors and extracellkj,l ar matri x, .n es?z for the
/K

or Stemadats Hod Taorn SpanthpSkIRth Fat ed
Celrhs nod Meaddd Gl Lidddeinvas rpg%rhl’ﬂe\gasbé’oll%ctegearnﬂ%rgdi&ed in United

Ontario Cancer Institute, Canada from a
20 cobtatosudusndls weddbr @Ill‘elc‘(@awdwsUSBﬁr wepavtedeindmocpgable for slaughter.
enﬁr & ia(cided 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:



fibroblasts and it was supplied by the American Type
Culture Collection (ATCC) (STO Product nunber:

WERWSAEI3 Bat ch nunber 1198713). Fresh feeder PCHEPI088/056285
were prepared twi ce a week, in general on nonday and
t hursday. Exponentially cells e di ssoci ated and
counted. A part of cells were seeded for maintenance
of viable cultures and another part was irradiated.
For irradiation, we prepared a cell suspension at 10x1
06 etBrdmgber{Rache; (arae’. 16602l were exposed to a 45 to 55

d d ded
0 EnaRs IR Bh Gy RRERN, SRR By RO e DGR pgrmany, used
WefoR s shodidtibM Bf adHEPork BUBh SbmSetlays. Medi um DVEM
HanF12 (Canbrex, Cat n BEO4-687) Optipro nmedi um

(| neTtypoige) TaACambra30®)n HXE LELCI K ) 65195, 60947 and

5 O P b G SR LS8, A Fsases o e
(%ﬂ&fe%mn@avﬁ‘atﬁgél% £03fH) to B SERB IN&diuMTTTRE é&"z‘yﬂ@ of porcine
(Canbrex, Cat n BE13-114E) Sodi um pyruvate (Canbrex

Ca@rlgggfgmpmﬁgct}lred, peniicrdly poarbnexo aaylPnreferential conditions by a

Bu¥ %rzn%h%dﬁ% i xa ‘%‘?@%%ﬁ@%an%f %%E{Pdd%%t R{gﬁ%z ifgf:)raw material,

Pafrﬁifdihltdmibrﬂﬁhy derndhl o Slsgesred GatportikodAB)viliElin Striot ompliance with
/%/E Cat n P9333) Met hanol/ Acetic acid (3/ 1):
10 I\/e? Rol 13 Mer ck, Cat n K34497209 ; Acetic acid Signa

1521%%2%%&%?0 sg‘c’: :‘%‘é’y gdg}gﬁ‘{'{ g?re? ’ﬁq}sﬁ%fg i de

( DME@)agérfBlo@ issod@a@tionnis @2640) to ke f(ﬁhﬁlléfm wded foegemrily detach cells from
ombi nant f 0 %8\/\6 e used: ec ant Human
o 1 AYVIE %B{ﬁ cRHBEeoFesy O(IPB rOREEK 1hproteintand allows

N dislodging of cells without use of enzymes. Cellular proteins are preserved making
15  possible immunochemical studies that are dependent upon the recognition of cell
surface proteins. This enzyme was used to detach cell before FACS analysis of
biological markers like EMA-1 (Epithelial Membrane Antigen 1) and SSEA1 (Stage
Specific Embryonic antigen-1).
1.2 - PROCESS OF ESTABLISHMENT OF EBv13 CELL LINE

20  Eggs are opened, the yolk were separated from the albumen during the opening. The
embryos were removed from the yolk either directly with the aid of a Pasteur pipette, or
with the aid of a small absorbent filter paper (Whatmann 3M paper), cut out beforchand
in the form of a perforated ring with the aid of a punch. The diameter of the perforation
were about 5 mm. These small rings were sterilized using dry heat for about 30 minutes

25  in an oven. This small paper ring is deposited on the surface of the yolk and centered on
the embryo which is thus surrounded by the paper ring. The latter is then cut out with
the aid of small pairs of scissors and the whole removed is placed in a Petri dish, filled
with PBS or with a physiological saline. The embryo thus carried away by the ring were
cleaned of the excess yolk in the medium and the embryonic disk, thus free of the

30 excess vitellin, is collected with a Pasteur pipette.

The chicken Valo embryos were placed in a tube containing physiological medium (1X

PBS, Tris Glucose, medium, and the like). The Valo embryos were then mechanically



450-13) p Reconbi nant Human Insulin Like Factor | (1GF
1) (Peprotech Inc, Cat n 100- 11) The two factors were

w@emdaered in E. Coli bacteria. Fetal Bovine SePCITERINS/056285
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irradi ated Fetal Bovin Serum (FBS) (JRH, Cat n 12103 )

The non irradi ated serum used iqx the program was

coll ected and produced in United States. Animals used

for collection were USDA i nspected and acceptable for
slaughter. It was added in the nedi umduring avian
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to grow i n presence of 4 %of FBS only. DissoGiating

agmltcsnt@rtmna;sfelo(RUdhb anCatreptogbin921) fRrabrrasecnitration of 100 pg/ml.

reco t ease manuf act red by Roc
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ad e a t r
3 SRS e AR B e

STssagekEDzaretdls and at Iate passages for the
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byava dated sterile filtration method and tested
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agent of dissociation is a ready to use fornulation

us@eoreltab PYBALISyINEE LEMPEEE Medfyiynd\t Ressggoh-nige SOt medium was
oe%ﬂqe%cﬂﬂ %@(Nﬁ? ra%’?bi? {GrITB% ERMIUIH. 88151%@61{‘% e directly in one step,

from one passage to another. The embryonic stem cells, preferably the avian embryonic

pr

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
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/cm?, 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
around 0.9 x 10” feeder cells/cm?, then around 0.5 x 10* feeder cells/cm?. Then the flask
were seeded with 6.5 x 10* avian cells/cm® to 7.5 x 10" avian cells/cm” and without

feeder cells. The depletion of feeder cells started at around passage 21 and ended at
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cell surface proteins. This enzyne was used to detach
cell before FACS anal ysis of biglogical markers |ike
EMA-1 (Epithelial Menbrane Anti'gen 1) and SSEAl ( Stage
Speci fic Enbryonic antigen- 1). 1. 2 - PROCESS OF
ESTABLI SHVENT COF EByl 3 CELL LINE Eggs are oEened, t he
y ORIR U PSSP &Uémgﬁh%@quﬂi@na}fﬁ@ﬁ@hcﬂlﬁr theghtolsen Valo ES cells were
8P$e§g$(fgln wrlflﬁe ?1%% %lti Q19 v{zeer croggeg%{rag Iflrtll(l)aprlrl]et hgepy L%Rﬁll%ttal?roe&nd 4 x 10°
t h@eu%rﬁQ tfs a16h@llcnetbsombeRpothedis @it Valpers (dMMatdranst idMood shape
r), cut out beforehand in the formof a perforate
ﬁ)élowrtgwa drecarpideedsr gelticrpncametign dpmthetasss thepghe avian cells are
pe €SE, .S
5 Ee1¥ ﬁlFéI”HZ g@nﬁ%ﬁ%&a%%%‘% Wrtﬁgb%ﬁlte %ghéﬁ] %é&l@gc;bnlﬁﬁx{tﬁtlon before to
ovpltrsueTthbﬁeeﬁmaédllsrdapiemorrl ng is deposi ted on the

sur ace of the yolk and nt on t h 0
@mgmgurdrélalaﬁ%dvm RE %&g °F ithig n?aatyOf § feeder cells
t h fq i f
@éblﬁg)tn N%gtﬂéé’\fgéeg%ot{}lggo?g&uﬁ ggﬁlblrl] ﬂg@ Iggtﬁl#l? mfdéﬁrﬁ%ré composed of
f i bdseldcavninbrcRBSnesiiumi DMEM “bhaydiladl wgplcmlentsélmthelO Vhéctal calf serum
h carried awa t he r aned. of
10 7S 98 Bt e R e ol Pl Bhfieg oh s Bing of commercial
t hyisgih! 8gitlf sddien eE?ﬁﬁﬁteV'af eh | fifal |c§n€e%trhﬁ—‘&{ esk Wi #l1,a8 with beta-
Past eur pipette. e chicken Val o enbryos were pl aced

| nmar%ntbéthémitaéuarﬁnﬂé Cplﬁpﬁgtf@ﬂl@gq)ft:@dz nipd gl ghnmnqw apgdgnal concentration
Tr I o e 0. enpr
fc' 2 ?ﬁxg\?{ ?fg% Igglgeéla lo SS 3 cefeaatcfagt%a r‘%od the n%rcw%h n anPeanoleree medium

I aMﬁfur@in fieadate é)ﬂﬁb@eeé | frsi, MO cleiolanl €hle Uk tvdd:ﬁr@ rarﬁadiiyluampted to a
at 39C. The feeder cells were seeded in flask at

15 ar gtlvee glemrtyprewqul efhpommpieiad serynetrec wadingy SFPe pipsrably ExCell
| 0
SAEPTASS 0.5t GOIRLRT PO AN G i 1 o

CNdsserattal anfinm ablds,owuhn]t Patoif (Il‘llXO.fl‘e bfngfamins afidomntencidl 8tigin, with
non- essenti aI am no. aci ds, Wlt % of . n]thure of

vi 1M Y e PSSR, otk mith i T PYSERPAhagp] at a final
a édﬂ%@ﬁtr&féﬁ%?'@tf M, Yhu@nink Mﬁﬂéﬂ E&c@%ﬁﬁrm fiM. Once this rapid

ethanol at a final concentration of 0.2 mM gl utamnine
20 at adapfatinal to comeenineditino (DMEM-Fanmi2 o ERceh 6094 7)i wids performed, a

1 s sPR g 68 oD afiili b shipBhifigponpentration of
fi famaCReaNh Hiad SN ﬁafedli!;ﬁhowémhﬁﬂnateaamﬂhﬁ/d@ﬂe&i@h wéi&erformed by a
first passages of the cells, the m xture o

anploBressive deoreasing stanigerfrem dédt srurhetheediuft, tereS %, then 2.5 %,
felx{rh;ﬁ %?5?%, @%R loGsYo,l % sb'xﬂ%leéo%e glgcf'anoﬁ e &l &l Pfiedium to finally

assages 1n
25  reach 0 % serum in SFM cell culture medium. Serum depletion started at passage 103

and ended at passage 135.

At the end of the process of deprivation of serum when the remaining concentration of

serum in SFM medium was either 0.75 % or 0 %, the adaptation of anchorage-

dependent EBv13 cells to suspension culture started. Among the several attempts
30 performed to isolate anchorage-independent EBv13 isolates, 62.5 % of the attempts

were successful and allow to get different isolates of suspension EBvI3 cells. One

isolate of EBv13 cells were selected according to the population doubling time (around



When the avian ES cells fromchicken Valo enbryos is

passaged froma culture flask to another, the seeding
wo@boosakziew e fl asks was perforned with around bECTVERIW0056285

X 104/cnm2 to 8 x 104/cnR of avian ES cells in the

conplete culture medium Prefergbly, the seeding is

made with around 7.3 x 104/cn2 (4 x 106 cell s/55cn2 or

4 x 106 cells/ 100 mm dish). The avian cells,

preferably the avian enbryonic cells of step a) are

cul§h)y thd ommxah@llscwemnatlplagéa@e§< ¢uturh @reumep @tlbon cell/ml), the cell

d eplﬁ@l?}e}a 8 08 %,k?‘ﬁ‘ ?égegne lreggﬁlgzene‘j smq.wz% cells clumps) and the
degdsﬁfegmm@lmaetm@ﬁgtly in one step, from one
passage to another. The enbryonic stem ce

pr &f gicaypfsgaing denipt QBRSO d@@ﬁl}(’@ﬂhel@cl@m Yap €glls, named EBv13

du I oyt

5 | R PP Ul RO Dol AR SETR B TRS UMM sorum fec
c emkdiune r EBpB f@dflrse cvead tthen taldEptd@ pﬂoegrawth o&t G7oOM by progressively
fators and CNTF by a i ve decreasing of

?fé?as’é‘élcla CE ‘l‘f&é?ﬂlli’eé?tp’é?no O?{Jr‘i‘aé’veral passages.

Pract| cally, the sane concentration of the feeder
cells were used for 2 to 4 passages, then a | ower
cORXANIPREI HDwk EBe célbbineEB66I | s were used for an
adgli ti assages, and so on. The flask were

10 or%—mhﬁgﬁé&th around 2.7 xI &4 feeder
ceplek g9 then around 2.2 x 104 feeder cells/cng,

then around 1.8 x 104 feeder cells/cn2, then around
1. Rusk 1ggs flearnelekind [striosPGLEhewcrar eipiged . flom @MMAUD FRERES
e TN TR BN P e B RSt ssin

Thegrbhenit! @sk \BugsRRMedaddidd Golb K1 14 0Y, @austeurella multocida
cells/cnm2 to 7.5 x 104 avian cells/cn?2 and w t hout

15 t edgidaveg),| Quckrmaldl@?ﬂaew SHeRtoYasd ey sipelopiyix ffwwé'afha@ee (Ruvax),

o Rg PR RER G AN FRCE S LR AP DRRARAR, Perigiuiosenous

ESVaDeinle}s Memereéleeabmﬁestzfex: WAtioreccidcaRikenadreldn)) dwem rnetapneurnowrus

concentratj n than in step a), about around 4 x 1
cotorehp Kb sinciea e 125 Eiptlo iy HesipptitredREVE tAfter receipt,

Vafe?tﬂé%dqf%h( é[‘&ﬁ(eeg'ggtwe'r@ ARGk heREi iR QY 1D aﬁ‘ hygochloryde bath

decrease of feeder Cells concentration in the f
20 t h@dﬂovvhé by i aadeowitdrginatien oullt Ureedadidal éﬂwrmpbrtal avoid any risk of

es Wi t r cells concentration
be‘f ?Stl%g%lﬁg%?agaeg (?8%ﬁ16§lhalépl etion. The serum
depl&ior poyisver e performed after the grow h factor and
the feeder cells depletion. At the beginning of seru
deb1 tae ffiovt stopted thmprtog@se, cmlzlel iﬁ@m weriac eugndSee @flls}owgralused as feeder

{gﬂ%{ t%l %mt'yfa' % ks y[@l%' &IE nlth%g \f\éae:éingrn%e?ls afe mitotically

serum an non essen

25 aCindStlvaWdtlb’y gaﬂim@fmmmﬁdﬂ (asat) %l@@m)n&f@é SCaNME 6 'padstic. This dose
w th sodi um %%uvate at a fipnal concentratio

or |
fg Mﬁmatlml i Berlgtha Etﬂb"'éﬂrﬁié‘ﬁ%q 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 supplied 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



at a final concentration of 0.2 nmM glutam ne at a
final concentration of 2.9 mM The chicken Valo cells

wowre/1edapt ed to the growmh in a serum free NMERCT/RP2008/056285
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culture in a two steps process: first, the chicken

Valo cells were rapidly adaptedg¢o a culture nedium

conposed of comercial serumfree nedium (SFM,

preferably ExCell 60947 (SAFC Bi osci ences)

suppl enented with 10 % fetal calf serumand with 1 % '
nowessdissociatdd and eongash ds pamhiof Isels wers saedsd deremaitenance of viable
\alll %Lﬁ{#g?ss%n Laélcn%%i Ioaals 6&5@%5?4 F% i%r%dﬁggﬂ,uv% B%E)gr\éataeceﬂtsuspension

beitarores capt/edt haabds. atllawbicnabosane 8L rabs greyfos®amdl were seeded
mM glutam ne at a final concentration of 2.9 mM Once

C
t hos Plagtis. e fiea aprding. dishesoorplafencontesl WiHh (rvENstph fgeder ¢offs were used
Ex&ﬁjiﬂ aG%gﬁQurﬂ\@PSH Jormed, a second step is
per ofmed cons St n%y

of a slow adaptation to
desfedigh ng concentrati on of animal serumin the SFM

oy Mep E&GFL b "Redrun Bh L 6000 st S A BG4 St medium)
neftediy BT AGBighYeat #0oRic] % then 1.25 % then

t
0,75 % of serum concentration’in SFMcell culture
medDikMe Haindrd R (Gambes h\C& HoBIgHMu@l7)n SFM cel | cul ture

nmedj rum depl et tarted at passage 103 and
end@gﬁ%w§§3@g]5€ eei"s%.lgﬁtﬁiéﬁéf:)end of the process of
depuiivigdd on of serum when the remai ning concentration
of serumin SFM nediumwas either 0.75 %or 0 % the

adafiuamnion (etmbisshortajdiieliedltidilt EBv 13 cells to
SUSPSNSI AN, ALY ELARKRdeu g A hpuspver 8l at't enmts

pertorne anchorage-in nt EBvl 3

| sONah essentdd . Ao Hcid NE apitk&0lan WBEE3 9 UgEEssf ul  and
allowto get different jsolates of suspension EBvl 3

cel Pediumpyryval (Gagmbeex, €I BEBel 1%) were sel ect ed
accgqt%ﬂgsﬁéa&l Xr@ﬁ%loqgi_é@ﬁcgoubl ing time (aroundl8h),
the optimal cell concenfration into flask culture

( ar BetadVdrcaptd Ettmno c@igmariQat nt M75€2) | viability, the

cel| culture h enej resence and size of cells
cl uXB%?Ol%ttﬁﬁ@ﬁé?ég“s‘} rﬁ&g’ézé mani pul ate the cells. At
thBué’Qrda s&pim depl etion, anchorage dependent

chi cken Vajlpo cells, naned EBvl 3 were able to grow in

absBB8 d XofCagrboex, CathdBE] 745h6Absence of feeder cells,

inCserur?ftree medium EBvl 3 Cells were then adapted
t oCHIPBIAIACTAE 9878, by progressively decreasing cel |

cl PSS SRR T 2, ek e
Factors . 99°
Two different recombinant factors were used:
O Recombinant Human Ciliary Neurotrophic Factor (CNTF) (Peprotech Inc, Cat n°
450-13)
O Recombinant Human Insulin Like Factor I (IGF1) (Peprotech Inc, Cat n°® 100-11)
Those 2 factors are produced in E. Coli bacteria.
Fetal Bovine Serum
Non irradiated Fetal Bovin Serum (FBS) (JRH, Cat n° 12003)

The non irradiated serum used in the program was collected and produced in Australia.

Animals used for collection were USDA inspected and acceptable for slaughter. It was



Duck eggs from Peking strains G.30 were obtained from
GRI MAUD FRERES SELECTI ON (La Cor bi ere, Roussay
woe@nae)i24 The parent ducks were vacci nat ed agaPCBEP2008/056285
Escherichia Coli (Autogenous vaccine Coli 0 1 & 02),
Pasteurella nul toci da (Landava Duck viral hepatitis
(Hepat ovax), Erysipelothrix rhusiopathiae (Ruvax),
Avi an net apneunovi rus (Nenovac), Sal nonell a
typhi muri um & Enteridis (Autogenous vaccine),
Ri edeedan [tle @nduupeémrmgewwmsr@mm@e icnbuR Ehe rt@tqha\yas not submitted to
é\r/{)}*rg]i batcmt Pleu hluegl gspr(utNﬁ 1 of > RTV I;)lpo %%1% \ére)clpg é)gn%t{ts identified as

f egdsédtiaz @t ﬂ?@&aﬁlgendu@d@fawﬁ cmrlﬁ cﬁlﬂlhlm tted to a
di sinfection in an hyp ochloryde bath fol  owed by a

de@MlWﬁW”bﬁ’%t@tP’erlﬁﬁef)dal (Therno) to avoid any
ri t: ST
5 S hZF? Rfa'g_igag%f Mﬁeh(ﬂ? il ﬁ%%?alntrl g’/tag g?ltie%te%l 15%%% rsg%eesg W&is irradiated
cebdtsh Wa@mddfdras Reppdern@it fin (HS TOMEM h&)dlmene:dtfsedlewalture of STO cells
f eede r_.to majntain the pluripotency uck ste
f’fﬁ%{er RIS THS RIS €108 Tefliir® s (it €5ty Y SP??éfg fgditu gt sorum for
by o QM Bndl rnﬁﬁgﬂeﬁéﬂcg Mn (GRufeO TROmAIAKS) hlgﬁfceﬁ@enm B serum in the

on plastic. This dose of irradiation 1S a sub-Iethal
d omedmhawe harctulepted tibe$ TQictilyve gowes presénct lo€ 4 Sebf FBS only.

10 lLe hut still permts the production of growth
fa (SPLUYIRZET acel | ul ar matrix, necessary for the

pr O‘TPMn%e Hfoc%BeC&te;W 63rgpys h of non differentiated
cells. The STO cell Ilne was derived by A Bernstein,

OnPlamnm iICanceambingttipreftese Monubttwed GaRadhe Pragmostics, Gerrnany, used
f.SIM(Sandos I nbred M ce) nouse

t' li.
B B RetaiPe o AR, AT SRR o) Ve Dy Ehe
ATEE TRBNnd WISTAYChMb fox e e BE 001 47) CC)  (STO Product
number: CRL-1503, Bat ch nunber 1198713 Fresh feeder

15| a?em@nv\eiseuwdei@ar@d diniogiatian vefe BTOEXpldmend i il ]aye passages for the

swer e d| soci at.ed an ted. A Ils .
?lésogéaélagoo aVHa%%?lﬁt %%8%8 0 er%na%re% %@E‘il’t“i‘}r Iagyme of porcine
angligier isPdbhufMe§redr mﬁn&ﬂ@daccmﬁn rtdS G ¥IPi Rfiered¥al conditions by a
prepared a cell suspension at 6 cells/m in

t ub?égiateéérqrée {ibragiop ﬁﬁé&@dﬁqddeﬁechecwﬁh%wgmwnﬁ&’e Tapgw material,
BP0 AR, pAUSFL G PO hs T B sopptince it

20 dupAOF® B13nE8xi mum of 5 days. Medi um Medi um EX- CELL
(tm 65788, 65319, 63066 and 66444 ( SAFC, custom zed
med? GhpzamdiSignGrm 8° (S4a, Cat n (916) DVEM HanF12

12‘?@&% sot@ton"is B SRd )wi%%c%gﬁ)%p«fn?)Bovig@ttrygsiﬁ,lze}gﬁé&ed in corn

and manufactured by Sigma Aldrich utilizing ProdiGene’s proprictary transgenic plant

protein expression system. This product is optimized for cell dissociation in both serum
25  free and serum-supplemented adherent cell cultures.

® Non engymatic 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 culture 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



Addi tives G utam ne (Canbrex, Cat n BE1l7-605E)
Pencillin/streptomycin (Canbrex, Cat n BE17-602E)) Non
wes®ensiiad Anmi no Acids (Canbrex, Cat n BE13-1 B&EEP2008/056285

Sodi um pyruvat e (Canbrex, Cat nBE13-1 15 ) Vitam nes
(Canbrex, Cat n 13-607C) Beta rcapt o Et hanol (Sigmma,
Cat n Mr522) Yeastol ate (SAFC, t n 58902C) Buffer
andfi xators PBS | X (Canbrex, Cat n BEl7-5 16F)

Cr rotective 1ient Di et hyl Sul f oxy Si

Cabio gmsmyqu-aé VLR (B iclinb Momtprd e 11 8ot BREAL (Stage
% %H]?Reogorr‘(I)lltlnant1 Human Ciliary Neurotrophic

Fack St BPYCPEPESt eth Inc, Cat n 450-13)

RemrrtpR(aGEsslmnEsmmISHMEwr BICDUCK EBx@&F).1. LINE EB66
( Pepr ot ech Inc, Cat n 100-1 1) Those 2 tfactors are

pr DEwed d36th Fertiligad jdugls cqeep i were rencaed, 8o yodk Susrenergated from the
ir 8l ‘%‘itﬂﬂ = 140

> Thgelﬁﬁllggltl ?l?l}l | gtog%?%{%nrh% m use |\E§%ﬁéedgif'ég %t& S %)ﬂ the aid of a
corhdt ﬁl@dr‘t&ndﬁpﬁqfhpele(wmtnﬁus BMabaI&r) Amn csmlbsfdn&add fiothe form of a
col | n. wer.e USDA i pspected d accept abl e _for
s| B %ts rmgtW%gﬁ ot & Hude THe ARSI @@p%féqraﬁlp%ts&wut 5 mm.
Celrh&e GlalIWiSs WheStORIAR WA B9 theatRIN Abbed3d 9mnutes in an oven. In
irradiation to avoid the destruction of critical
pr maemcm:s doring trepsere f smbdencalfeiceehn, as sresls papdraingf srdepheted on the

ena of stemcells i ture di at ed

10 (S CRRr i o 559 Cotigreit ol Sty sbich it B8 SOy RRL Y the paper

prﬁﬂg aMpRSeL B ﬂh@ﬁ%ﬁﬂoh@w@ﬁ'th@gldsbﬁﬁrﬁﬂl dind of 501ssors and the whole
i rradi ated batch was added as suglementplnt e M

metimgyed sﬂep;lacfedrm tarP@trm dlShuﬁléedoWIﬂS Sc&h¢ gmblfy@éhpe& carried away by the
Sgllréllcl:gs %vel&e cgéljaa d he eX ess a’mkf 1n%ﬁeurlnreg ufita Otﬁ%gll%ﬁ eO%éCndlSk thus free of

I ntheektdsk @itellin, mrﬁlcmlé@edwwgm a@@s’t@wlpatel on of ser um in

the medi um we have adapted the STO cells to _grow
15 pr EheAeek gnbyosgvsre piagedi 30 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
20  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-
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
25  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 F12 complete medium is
replaced by the SFM GTM-3 medium supplemented with 10 % fetal bovine serum, with
30 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-cthanol at a final concentration of



Di ssoci ati ng agents: Pronase (Roche, Cat n 165 921)
Pronase is a reconbi nant protease manufactured by
whemha4dpagnosti cs, Germany, used for the di sSBCI/BP10081056285
of adherent avian stemcells. Trypsine EDTA (Canbrex,
cat n BEl 7-161E) Trypsine is yged for the
di ssociation of STO cells and at | ate passages for the
di ssoci ation of avian cells adapted to Serum Free
Medi um This enzyme of porcine origin is manufactured
as@xéthagluydral@@ oF @luﬁmgl ¢apcervtion eff érlemM and peonstdilate dis The duck ES
val i dat dst f.iltration met and tested
avedvafig hRE e Buihe Wi GhenTl O9F 47V mefLr 8f gyore. then

pr brokvth Cfaét@fsn‘dblﬁwaﬁﬁm W& pegbeeed of pRkst NS. NG OYLd WNTF were
in strict conpliance with Trypzean (Sigma, cat n
T3y tangopply ggpozed dionb the medigpmihus Bamapassage 19 to passage 24, the

re S 0 i
S T AR VS I B B PSS UM B, with 1% non
pr epeited amind haids,geithcl ph afitmprnoet eif mtammgsﬁ icommercial origin, with

system Thi s prod IS optlmzedfor ce
TV H DT SRR dhd T Wﬁtbs%p@%ﬁtoeﬁhanol at a

adﬂﬁa[lewnc&ﬁ{altloﬁ Lﬂft b5e8M ﬂta%ﬁﬁé’ Rty En&le.l:dncentratlon of 2 I mM and
di ssoci ation solution (Sigm, Cat n C5914) This agent

of yahiswbe 1 ¥t i on |s a ready to use formul ation used to

10 20 ingh ASREES Sl drort PRk Sl b R® 3EF SR fromm qulture dish 10
al hfyiger ding ls e NS @iﬂtu@eehﬂsﬁ wis HBEbm ddSwitl hroBRd BE®&en 7 x 10%/cm? to
Cel | ul a{;‘ pyoteins are preserved making possible

i mAinde @rm@faiucw@cneésntﬂhatcomph@tqj@é@rmwdmnpon t he

recogni td Thi s Wwas ,
usg% oaﬂggt PAeH ce oreolgﬁrgélt ana §/SYYeSre gfn”?{om g g ProSressive

maddcedase bf ked&Ndtlb cétEi@htrﬁ’tﬁnl @ler MBrERdl passafey! ng@ Eilslhés w6@ originally
SSEAl (St age SpeC| fic,Enbryonic antigen- 1

I5p weth arermee 7 SHOEeder calyyn Efiencroyn ﬂI&E‘ E@aéﬁeder cells/em’”
Ar d
m?éé&ggrgg%g{gg C#S'f elrﬂng%q t’ H%H 1%1%21?14 gﬁ? eﬁ?@ﬁe@etv&tegﬁ RX&E&@ 32 and 35,

Thiher ra:tnuyldsl X/\Aaﬁ)“efeecmm‘eﬁsﬂcrfﬁ bmhepg/s@hge 3G 4k 4]hehem| aowfd 0.7 x 10”

ent filter per (Wha
cufe ”@we@é@@r REVRA SRR A G 4 & 553?% rgﬂﬁafs.sﬁ? (5 dishes were
Wit hgniaivdiiofvidh RUDGHR with8udtaletals. @k thd of the feeder depletion,

perforation is about 5 m, These smal | rings vere
20 st ‘élﬁldlslmedrmmedgi mtﬂn healtd famanadsﬁ&{t:né@o A2 Aut é8" aviamwells/cm’. The

i ce, g .the st
contisionof] R0 AP Ryt 8 SR ohperag 45. During the
SUAEAGRNOSF Flo@ery QUK. ﬁféddlf‘eﬁr‘E@rc@Hls are {dR@eEMPEyRu¥igRs at a higher
I's thus surrounded by the paper A A
concentration than in step a¥ about around 9 x 10" cell/cm® to 12.7 x 10" cell/cm®.
After several passages without feeder cells, growth parameters (Population Doubling
25 Time (PDT) and Density) are studied to confirm cell stability and robustness and to
initiate the deprivation of amino acids, vitamins, beta mercaptoethanol, sodium pyruvate
and yeastolate. Cells are considered as enough robust to be submitted to such
deprivation if, PDT is lower than around 40 hours and cell density higher than around
26x10" cells/cm?®,
30 In the case of the present duck EBx® cells development, named EB66, deprivation of

vitamins, sodium pyruvate, non essential amino acids and beta mercaptoethanol were

initiated at passage 52. All those additives were removed simultaneously from the



ring. The latter is then cut out with the aid of snall

pairs of scissors and the whole renoved is placed in a
woedosil4xpesh, filled with PBS. The enbryo thus PEI/EP®OS8/056285

away by the ring were cleaned of the excess yolk in

the nmedi um and the enbryonic digk, thus free of the

excess vitellin, were collected wth a Pasteur

pi pette. The duck enbryos were placed in 50 m tubes

containing PBS | X The duck enbryos were then
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2.7 x4 cell/cn2. The conplete culture mediumis
coRYERAER WS BeQImCHr POLHsHYelh DIVERMHRASEER 60 and passage 67. After

S |2~Bev
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be&rﬁi’ i g@&tt&%h@ﬂo?as@& 6386 i n@{gsc I %f@attﬂaﬁﬁeﬁgd QnSa Ultra Low

glutamne at a final concentration of
peAttccphnhanm (diL2g flish ahalotatmednthM|®nstolflt a@muunnﬂo initiate anchorage-

r ci n, at ntratlon of 10
10 5 a8RRPAYE U gl PR G pEOLAGR: SIsnERPTIRE bieg Medium was
Of medifichiaal ipefech@e®Of kQnsekaPaReRsePirbMel (T8fHoUs1Y, ffi€he seeding in
duck ES cells were cultured in the DMEM Ham F12 nedi um

upthtede/és@@lg ér has ffm @psspess §@g@ passagh 85 tlas megiegn afrciléure was SFM

'Tﬁﬁ}l ‘%S?‘—L%P%?%N%M Hiﬂgnugr:n ]O/g ulglg 51} uJ[a mne'_l_%ng%e]r% ?y%?iaolate Slow

bO&édﬁ@séQifUP\BSV\W&dW nhﬁtbd 6H\|'EB66a§elﬁ sﬁdpﬁﬂdlon after passage 85. Serum
concentration of | nﬁay , With 1 % non-essential am no
&

15 acilepiction; ws nerbprae DHOBTASHIVG (e RIS HRTtRE IR & Ao serum, then
Of { g'ﬁi ’omg\/%rm c%ﬂgi By wyﬁiheceﬁtcuﬂanorﬁ@dlmﬁ% gﬁmy AaLRD % serum in

et a- mer capt o-et
COSEMncteﬂlantulmrB méd)mﬁl iieMm dgepltidon stertat atgpabsagal86 and ended at passage

concentrati on and yeast ql X The
DL the,gdeofy é’rePEeLﬂP{lu? ORgF i1 %’Pﬂ e&é&@&&ésceﬁﬁ were able to
t hgl%\xﬁﬁﬁl\’ﬂ'@w %&Bcé: 'dktg%@ faltBRN 1D LOWNRe fo@%&fe? cells, in serum free

deprivation was performed at paSsage 18. and CNTF
20 wemedlgnnultaneously renoved fromthe nedi um thus from

e Rearrabfor BE AR BTt S HBerSia 7T iiRp v v

mtdnaéme@my@s @wcgautamﬁeh sélmg/fﬁﬁfhe[’fh&épﬁt%n% SYIM H¥dRSwere made
of commercial origin, with sodium pyruvate at a final

c obic erhaticat ¢rdtrﬂ0gi1essa)ve1ad¢matm ithneye S5 ptiong phExesill G066, Excell
a géﬁql eﬂ%ﬁbf@?& ﬁ 5 MM glutamne at a final

concentr tion o d yeastol ate | X
25  The subcloning of suspension duck EB66 cell could also realized in presence or absence

of yeastolate.

EXAMPLE 3: Duck EBx cell line EB26
3.1 - RAW MATERIAL

30  Duck Eggs, Feeder cells, additives, Buffers and Fixators, Cryopreservative agents,
Fetal Calf Serum & dissociating agents (Idem as Example 3).
Duck eggs from Peking strains GL30 were used.



When the duck ES cells from Peki ng duck enbryos are
passaged froma culture dish to another, the seeding

w@boosakziew e di sh was perforned with around bet MEBERP208056285
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104/ cn2 to 12 x 104/cn® of duck ES cells in the
conplete culture nmedium Then, gfter passage 24,
depl etion of feeder cells were perforned by a
progressi ve decrease of feeder cells concentration
over several passages. The dishes were originally
seMgdiempi th around 2.7 xI O4 feeder cells/cm2, then

aro = ¢ f, | ]

anaisgioh BXRCRPh on§R BhosF sy @ 5 R 2B ReiERE Ay
passrgRSGTAN (Symd, lemmaGoury) 1 x 104 feeder cells/cm

2 between passage 36 and 41, then around 0.7 x 104

f ee PMENECrabesn CatyetBbdA-0J4Esage 42 and 44, and

fipaldy frompassage 45 dishes were seeded only with

avian cell's and without feeder cells. At the end of

t hgixfdfelent @ephkihamrfactdisevaie afeds are seeded mﬁth 9 X
104_avian cells/lcm2 to 12.7 X 1g4 aV|an cells
TheThBprasnbipnt Jlumak fdfarg &epeotphic ton (HAL @przgch Inc, Cat n°
andygne at passage 45. During the depletlon of

feeder cells, the duck ES cells are seeded in culture

di sE’eBecalm‘tanamt @]metandnmiarltikafamr It(haR1) (Repotgeh g, Cat n° 100-11)

abo [1./.c t 2. 04 _cel

Ar ¢ ot RE S ot Jabiin Bai D dbisfeih s oG biPo

par eNRE&InSbihdR F}I{lrﬁdﬂ QMo b Akinl b FBcdpIP B ILERA Peprotech Inc, Cat n°
DenS|t§) are studied to confirmcell stability and

rob2dt-PeBs and to initiate the deprivation of anino
cl t
b Rap R Frogldf R AR B L o BER 1 RAL P07
t 0 DER&sddpibifidne BlubinHasib Rilgpblastatiodnh Ficto G|F$ (P@M?téch Inc, Cat n°
than around 40 hours and cell density higher than
ar olMH188k1 04 cells/cm2. In the case of the present
dugh tlﬁgg%( @ctcﬁ?l L eﬁt]%éfe[IL%p ngpt ro@%ﬁdinELB(séol[ %Q{e'rl\éagbﬂl%le ILé6r is
vi tam ns, I Um pyruvat e,” non essentia
acmdse%wﬂhﬂﬂﬂmﬁém&d&H@il&&dmﬂmol wer e |n|t|ated at
AI t

pa a%g
52Tﬁ@ %u@@se?l‘%}?oss%veré r&%ll&%’d Lé%n ﬁfevﬁﬂilgl %&cﬂlﬁeds%eﬁ%é The duck

suppl enented Wi th gl utam ne, yeastol ate and
Fothbyosgeee slhcadtinddrbdulafs cadaptiag PBA 186 T[hheiun]emmbryos were then

v any o€yt Suee TREBRHCRET B B Mletied v of fecter

beg$yeespass adenfifle 20HuRaARSHIR £739°8f 76y vpassagie §bder cells were
cells were able to grow at 37C. Af t er passage 67, the

basssderedit Grivetr mageswers diskgsl afcaaunsl 24 nkiy oslimngaiée complete culture

ne cal lLe e 578 t o
egl}le ?rsle rg%@éﬁ AflEsX% t%%ﬁ‘s%glu% (Jef hé[%%y}%ggmgr%t%& tlb Y % fetal

FB&VHZG Eeroiv] glititI@R1InENATR 1165 H—6R$S@|Fairﬁ F@¥ apasmabeoncentration of

80, 4x1 (6 cells were transferred in a Utra Low
1 ng/ml, and with 1 % non-essential amino acids, with 1 % of mixture of vitamins of

........... CHYLE,

2 Z YL § Ne¥a 'l

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 pg/ml and yeastolate 1X. Rapidly after the first passages of the
cells, the mixture of antibiotics is no longer added to the medium. The expression

rapidly is understood to mean after the first 3 to 9 passages in general. The duck ES



Attachment (ULA) di sh maintai ned under constant
agitation to initiate anchoragei ndependent cells
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medi um was nodi fi ed and percentage of serum was

decreased from10 %to 5 % for e seeding in the ULA

di sh. Thus from passage 80 to passage 85 the nedi um of
culture was SFM GTM 3 suppl emrented with 5 % FBS, 2.5nmM
glutam ne and | X yeastol ate. Sl ow decrease of FBS was

i nédlisaverds onturREE el corgplgt@emgdlgm up tterpapuss yerBE. passage 9, the

den) gré
SR B s S P ngppas 1000 1,

SeSOR) NW)GEA it bEGF ivtrShdvhe k! fof thd tegiufesidusnll Qecornblnant IGF1
final Ié reach 0 %serumin SFM cell culture nediu
SetishCHd b wetcgpaigtagicd e aggonpeiykatige o8d ngiel e‘hégﬂulﬁlneous decease of

Passia %n dg'éggg%gg ﬁﬁgﬁmésfsgekg«gqlg S?ﬂf&&#e@%e&?&% 808 13 and 16 to

abﬁmﬂyeohlﬁmgfehwmﬁlacb QFSy wnhoab&emmbmaﬁt ﬁ‘aetedseatt r@edaes,17. The factor

in serumfree n(gegioum Af t er, th(e{ obt ai ni of EB66 duck
cefigrletionapvers, madg, Py & Brogrestiva@dapetiqnto esr@wfl@ﬁmaéons of factors.

SUpRl.RMRNERE E%&m%dﬁ%’b%%@@k Qﬁbry%@ 'Weré BASARY from a culture dish to

adaptation to SFM nedi a were nade [Utionh or )
pr agxtlwsﬂlv ecaliap Btulore dish n@msﬁoﬂm@rwmﬂl altqumhbeta\eeen 7 x 10*/cm’ to

63066 6444, Excel |
x0T & Qi P ey e S ORI R e Biaply: he sceding
Ccoll Hlacl wieh kRAhd Z7€5jx i10Y/0heErRe° &3PG 4Gf 10° cells/100 mm dish).
yeastol ate. EXAMPLE 3 : Duck EBx cell line EB26 3.1

RAW AT ERP AN DﬁchCOEgjg?,ant Haetdesy acédorense adidicpstolate, were perforrned at
CB:;{)%sgr R ﬁnrg thg rf‘%a]t 8n¥9rRra%% Y ? %g\é%h&g %EXIZ%}%F%%%I? depletion of

SOCI at1 ng ag

Dufdédﬁgﬁﬂs %wpe%kme@ bﬁhl’p&bgﬂéssﬁe%@cﬂ&@ie% fus&idr bt dptentration over
Medi um EX- CELL 65319, 63066 and 66444 ( SAFC,

cUsIBTH Aesagedi bRy dudwp ursTeTonangls sieded omith graed 13§ x10° feeder
sﬂc%nﬁ{eﬁxarﬁﬁ@& lrg B 01 2 84l 465 ERAC g{ﬁeﬁg Cﬁ% ssage 32 32 and 38, then

different reco nan factors were use

HusrenndCill4 at§' delsront’r ophien Pasigr 39 GNIR)4, (tE’ﬁplam:uadm x 10" feeder

! ngells n} b%tvéese% pla:;,gage 45 and 47, then around 0,7 x 10* feeder cells/cm® between
passage 48 and 50, and finally from passage 51 dishes were seeded only with avian cells
and without feeder cells,. At the end of the feeder depletion, the dishes are seeded with
9 x 10* avian cells/cm’ to 12.7 x 10" avian cells/cm’. The depletion of feeder cells
started at passage 32 and ended at passage 51. During the depletion of feeder cells, the
duck ES cells are seeded in culture dishes at a higher concentration than in step a),
about around 9 x 10" cell/cm® to 12.7 x 10" cell/cm®. After several passages without
feeder cells, growth parameters (Population Doubling Time (PDT) and Density) were
studied to confirm cell stability and robustness and to initiate the cell growth as
suspension. Cells are considered as enough robust to be submitted to a culture in
suspension if, PDT is lower than around 40 hours and cell density higher than around
26 x 10 cells/cm”. Moreover, cells morphology should be: round, refringent, very small
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



Reconbi nant Human Insulin Like Factor | (1GFl)
(Peprotech Inc, Cat n 100-1 1) p Reconbi nant Human
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Reconbi nant Human sol ubl e Interl eukin 6 receptor

(slL6r) (Peprotech Inc, Cat n -06 R) Reconbi nant

Human Stem Cel |l Factor (SCF) (Peprotech Inc, Cat n

300-07) Reconbi nant Human basi c Fi brobl ast G owh

Factor (bFGF) (Peprotech Inc, Cat n 100-18B) All those
fa@lld@f §0n@&1@emlf@tlon e6rarouad e5(n tod oean. iBer Bhe @oxt passages, cells were

N

EB@@ (@ELXLI(]? | J¥Es/BB2 & ollb & iU Kh@iTPErik@iSo MRIaptaioh e Bicetbwasonditions of
previously described with EB66. The duck enbryos were

pI eeee i Gells LML deerisessd clsomagrapiry 1P tx 40ThurgyRegarding this good
h cal ! a

PR3 ekl AN OB of LRAFAReHaL peBRRER Jis vitamins,

Ce$dd$.1rn pyanaabeatccuptbethenoladd won asscddie] aminbd &¢idsOvere removed.

The fee gﬁfr cells were seeded .n 6 well plates or

di Shessallgr npstighd o2 e cplegre deqdiyre pyas, suppismegizg) with 5 % FBS, 0.5 X
Cu%a%fo@até"%ﬁh% 'mMe %HR&ﬁfﬁg Sy Sehd @Eﬁﬁ?%eﬂ@%ty@ %%1%16(1 on cell
suppl emented with 5% fetal bovine serum I,

CNSuspersiong, altchd B RepISCE mngroR@F fattog iﬁcdmlcells Vltarmns non essential

concentration /m, and.with 1 ssenti al

i HEoagrs, OHER TYRGH e GFEBreuT ARG opm depltion was
COﬁéT&frﬁieé'byOﬁllﬁbgkess\{\@et Be&@%iﬂé@t@ﬁfn@ﬂbﬁ &ty asehimathen 2.5 %, then
concentration of 0. bet amer capt o- et hanol at

a t.5apf @@h@eﬁl@nﬁgﬁﬁa@ﬂn of SE)l\/IB:eHMultglteunedﬂlméo ginaldy tdapap % serum in
Coglgﬁn%eﬁlac%ulture dlilalo S%%]ﬁl Bg@? ' | lt'artedr’l}lt rp% eage %ll and ended at passage

concen 1on O

cong exttth@bndof @furk @@plﬁﬁérman&[tﬂagéaﬁ&épéhaétﬁ dbek EB@@ lcéilﬂs)/were able to
after the first passages of the cells, the m xture of
angiopi 8t PEE i ah‘t?n%ﬁg@mﬁcfa@ar& & ehengeaf fasderiells, in serum free

Ei)qrﬁsefgl%?'t 5 %@Qélgl Vel SthiD q& ner ac?j gfc%r}tﬁqgurhé)g&%g (Fg X yeastolate at

passages In g
\NeB'é)G; bl tdelcre@kiﬂglcdllrmltum’tpmpmetmdn nassagp 800 passage 9.

%?tslt B Rcipiagt o Eﬁ%crﬁ%@ g pife u&éioazggtr %%:%%SFM GTM-3
S%pple'n@ntéd'—tgf '?Wbé'_lgﬁrr{‘f?er %oﬁn@ TRYRS aﬁ%taﬁ&?w%%&ﬂ@ by dilution or

only recorrbl nant™ | G- CNTF wer e nai nt ai ned
a pt@gmemw adaptﬂ’uloofonmewgSEM fomudatmnswaﬂieto@lt631%6n6eE5®11066444 Excell

ol BEL A, Bhi Sliciotihg Gsshsiamn g spek) ribapfly Hip aeatized in

to pigENk W htehde deeaablakant factors at passage 17. The
factor depl etion were made by a progressive adaptation

to | ower concentrations of factors.
EXAMPLE 4: Duck EBx cell line EB24

4.1 - RAW MATERIAL

Duck Eggs, Feeder cells, additives, Buffers and Fixators, Cryopreservative agents,
Fetal Calf Serum & dissociating agents (Idem as Example 3).
Duck eggs from Peking strains GL30 were used.
Medium
Medium EX-CELL ™ 65319, 63066 and 66444 (SAFC, customized medium)
Medium GTM-3 (Sigma, Cat n° G9916)
DMEM F12 (Cambrex, Cat n° BE04-687)



When the duck ES cells from Pekin duck enbryos were
passaged froma culture dish to another, the seeding

w@boosakziew e di sh was perforned with around bet MEBERP208056285
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104/ cn2 to 12 x 104/cn® of duck ES cells in the
conplete culture medium Prefergbly, the seeding is
made with around 7.3 x 104/cn2 (4 x 106 cell s/55cn2 or
4 x 106 cells/ 100 mm dish). After depletion of
reconmbi nant factors, a decrease of yeastolate were
perDbﬂﬁédCambﬁaSQQQQ BB I2€déhl ng the fina
entration at 0.5X Then, after passage 31,

gcé?lon of feeder cells were perforned by a
pr OB EfsieMerceaabiaantaabrsieeeasedeel | s concentrati on
over_ several passages.. The dishes were origina
seedbBeeambingtt diiraar Crliagy dpurasembic kastar ) (Pﬁlérﬁtech Inc, Cat n°
aromﬂg:% 8 x 104 feeder cells/cn2 between passage 32

nd 38, ‘then around 1.4 xI O4 cells/cn? between passage
39 BhRecbnbitdne Huatanundilih Dikd Béctdrelq@@F 1 )a@kpotaehne, Cat n° 100-11)
bet ween passage 45 and 47, then round 0.7 x 104
f eelfeReqoaryiag Wﬂ@&%&lﬁulﬁaég hepraifieh o, Caiy 200-06)
fing R¥cdcn'iﬂﬂa&q{i§§zglesc§u§le ‘i‘ﬁt@l‘?&ﬁﬂﬂv@ EepRRAEE 69NPpMkdcl Inc, Cat n°
avian cells and wthout teeder cells,. At the en% of
the2mb@@89 depl etion, the dishes are seeded with 9 x

deprRFEmGTery Buf sk o ot B2 RReERh T S E 0E07)
endgﬂR@donﬂfiﬁaﬁamnﬁa babM FitiEblateGAQph ﬂdtanﬁbptﬂ:f) eR$edtech Inc, Cat n°

cells, the duck ES cells are seeded in culture dishes
at Hxhﬂ@%br concentration than in step a), about

argﬂnﬁpge %ac%‘oqg' && &l l{ ﬁnl%é* Oal%2 rgduceaol% Eebl acterléf ‘nguble IL6r is

several passages out f'eeder ce

pas-gpiesel H ttfmeRulcatti kK2 Bodenki ng Ti me (PDT) and

DenS|t wer e studled to conflrn1cell stability and
{3 S TAR A O DUGK BEBX®.CE LLINE EB24

SUSRENHLOm Jﬁ?&é %/e"f‘é ecoﬁé’&éd %@rﬁgvﬁﬁsl ”c?éé&hbefdogﬁdﬁt EBB6. The duck

be submtte O a culture 1 n suspens
| osvebrybh arerapaed id60 hn)lu'lubesa mihtmﬁiﬂg PleR% diX. Vhd dgcﬁe embryos are then

m%ﬂ%&%ﬁgéﬁgﬁéﬁégéﬂg /&COIQQ@% m%gﬁ? aygk 9‘L &sdpy STO cells into
ané’oﬂlﬁlae%ht{la a@ahhl £0§9°ét ty%@%e@o; orHehBedd 28fid Gofll §Bded in 6 well

too nuch. In the case of i he B cell devel opnent,
cupb@serdmh@uﬁpsnmddh7méﬁeaﬂhnnl5hedompbpas@agenaaumiscompmmd

dl Q se%ﬁrlal :Arﬁ% relgm&ﬁ ﬁé? gm l ¢ rlﬁgci‘ w\l\ﬁ]?a]ta(i & %g%lji)avme serum,

S0witR IGO 1 ORTF FHJ'6 TR, BEH 2RSSR EESFind Rbh&nWelich SCRGAA], and with
in T175 flasks’ (Sarsted ref 831812502) at a

cohde ﬁ@ﬂ'&ﬁﬁe@halcﬁ@#m iagids.beithnvd &h of mixtuse of Sitamingef commercial origin,
ce lltﬁ Va\% 4 naﬁlg éenﬁrgtlén ?ﬁ @ f1 ’g%%iaﬁgt’ﬁltbegl %r%apto-ethanol at
the neW CO Ions O ure ecrease

fr @ﬁhﬂrd@h&dltrllﬁ@n 6t 0.6 nﬂ(?l @l@talmine R@gﬁﬂieﬂl icoicchirhtsongefaxll rnM penicillin
evol uti on, passage 59, a new set of deprivati on wa
peitfaoting @oncpﬁggthn ) }ﬁ()n@/mls Haiptemysin alafisal concentration of 100 pg/ml

be}nﬁf b 8%320&%@ IQ%H&)I a%t%g tHd st p%ﬁsea@& (?fl th& %1&0 th%%ux?ure of antibiotics

were re
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 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



Thus after passage 59, the culture nedi um was

supplemented with 5 % FBS, 0.5 X yeastolate and 2.5 nM
w@bamsamine only. The serum depletion is perforPEdEP008/056285

cell suspensions already depleted in growh factor,

feeder cells, vitam ns, non essgntial amino acids,

sodi um pyruvat e and bet a- ner capt oet hanol . Serum

depl eti on was perforned by a progressive decreasing

starting from5 %serum then 2.5 % then 1.5 % of '

s ebare saieanwitht G, CNISE-CellH0Re SCHFwnd el iatimfingl concentration of

finally reach,0 % serumijn SFEM cel | [t yre ned.um oo

sel THmleBiBET of nepSIaiL bt el wit' Ltk SRR, of vitemins of

passa@ercrd orifin, i BBRINOHyraeite 1 4 aphlefonodhtraBioe BO0ATEM, with beta-
i ndependent duck EB26 cells were able to grow at 39C )
i nmafsapiecshapl g viindlconerndratiphohBsente ehitamimedép final concentration

5 Ceht s, ng&ﬁl&nl o &Ca H%Hﬁceﬁ'ﬁgﬁorﬁ%k‘(l I?;O\M?fn? gt'fbi)%grtlycin at a final

adapted to growmh I'n absence o east ol at

37&nchytradidar easlioogietial landuléddtotatt eImpermausir et pasfags SAgethe serum
80. After the obtainin% of EB26 cells that are able to
gr epncartrasipg ip geengesedmt MM SGBpILdmbltretndobF GF grapgmoved for the

g! ﬁ%{l’iﬂhﬁ% %r%ﬁ?g%sgé%erglé tﬁ‘g?rpehﬁ{wﬁ ?pcg}ﬁﬁc?seﬁ'%ggl\fyFBS, with IGF1 and

I'on "oF pro adaptati on on new
f oCNiIFadt ladimal escéeioh 063GEAML Rithel Vo tdddbdeontiak airdo 4CHE, with 1 %

ACF, The subcl oni ng of suspensj on. duck.EB26.cell coul d
10 51 b mpiglre Qg Vit e%{e (FOBINHCIah O&igHk ‘Bftﬁy%%’é‘%%l Byrgvate at a final

w&%ﬁlon Epgtlr El@f, ‘%ﬁﬂh bEﬂaﬁﬁe%é—eﬂlaﬁ?r a%wﬂya‘l-r%&@éntratlon of

Eggs, Fee cells, additi Buffers an
Fi fatnoMs glu@myiop res Enalabnewmtragenoss]. 1 Bevlapen@allin erfimal oncentration

SBT3, RS 2 RIS e 1
- . 63 . i
AT RayLR, 2000 9 LSRRl oast 2 o

15 ( CebmbantCattons BEPtes87IDRENG [Mahrbulexs ndiumm aBE& A®sdge 22. Duck

14F), Factors Six different,reconbi nant factors were
usls YRGS RAR et O3 I B8 AP N ERET e 28, When the
( ONIR)ES BRIy PBkih RiGick Eabryds 4RDpaldhcREeaPLMant diM& Bnother, the
Insulin Like Factor | (IGFI") (Peprotech Inc, t n 4
10@eding)of culture dish was performed with around between 7 x 107/cm” to 12 x 10"/cm
of duck ES cells in the complete culture medium. Preferably, the seeding is made with
20 around 7.3 x 10%cm® (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 seeded 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
25  around 1 x 10" feeder cells/cm?” between passage 38 and 42, then around 0.7 x 107 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/cm” to 12.7 x 10* avian cells/cm®. The
depletion of feeder cells started at passage 29 and ended at passage 47. During the
30  depletion of feeder cells, the duck ES cells are seeded in culture dishes at a higher

concentration than in step a), about around 9 x 10* cell/em® to 12.7 x 10" cells/cm’.

After several passages without feeder cells, growth parameters (Population Doubling
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200-06 R) p Reconbi nant Human Stem Cel | Factor (SCF)
(Peprotech Inc, Cat n 300-07) Reconbinant Human basic
Fi br obl ast Grovvth Factor (bFGF) (Peprotech Inc, Cat n
100- 18B) Al those factors, excepted |IL6r, are

produced in E. Coli bacteria. Soluble IL6r is
ex piness FHAT) andt Pemrsatty b ocead stitikd 96 cefiiing cell stabilitypROCRSSstness and to

he
T SV PG AL Oy 5B i v o

W b6 to Thaltdiecin KRRPi¥RS WePPTPk d6®el than Pounld 401B8srs and cell
cont ai ning PBS | X The duck, enbryos are then
eangity dighey thap ss@midadted 19n§lel§éfé‘éle84%¢9"§ﬁ GeHasarpialegy should be:

! a%glg%o;e?tnggeeg? O(S@-QIPchéﬁl e{rn @tc%llg% | Gb€ aﬁewhte% t& tﬁ@%galém dish too

er cel s wer e see
wehlucipl lattas case off heeSBAt cal dewetbpineht,xculilde meédspﬁm&], is initiated at

The corrpl ete ure nedi mls conposed of serum.free
mePASSHECIIVENK e&l f?r%g%tbs Sradin @V e W gtaghmgntgish and maintained

boﬁ(ﬁd'é? c%ﬁ§t51‘rm agﬂaﬁg'n e 1roun§'\§6:to 37@ . ]Fjor &R n %ﬁg%ss, cells were
0

at a final” concentration of In , and wt
nomeé@dsmnTWél flasks (harshed, def, 83WB12H02) %monnenuamloe cofprise between 0.4

VHLALS) @ AOMTERGlal. ord thih it oS Ob UMY Al Bhnditions of

beélﬁmﬂ@f&ﬂpPDTedlé&%A@éd &bn afduﬁ§l|24%0HCt%n1183hbﬁ’@ 4 Be Text step of
mM gl utamine at a final concentration of 2.1 nmV

pe@hfmlfivamrnlsathenapefrfqai@led cone @hpfrsa@geoﬁ @ftamm@s Wopdessential amino acids,
t { ed[? ?te%‘ﬁééeta Cﬂl cag%%?tﬂa ﬁre s ) Qe f fRelgrghngtﬁe ]gO(?(ﬂgvolutlon of

yeast

CeihleSPDT k@cmmgmn@u@f aﬁpﬁsbi@e%l €&Sni s@agelswng@r scAdflddprivation was
to the medium The expression rapidly is understood to

el iaggd: drhus Heom ippsseea 57 othg qyltacagediuph GJdfrsr wps suppdemented with
dug k/ E§SC§( a/%as%lgtecaﬂhtf'g o éﬂﬂé}ﬁﬁl&?@%h@ g%tjt:u]nzdey’letltolg]l ds performed

compl et e’ medi'um up to passage passage
base caﬁobusmsnnsmnsrmdﬁeédwde}ﬁmdd DNE@ﬂoHﬂmf&’t@rs,c tﬁmiblebeils vitamins, non

mediumis repla y the GIM 3 co ete
suppPFrERe ALY %@Shs B B AR B n@l@mﬁﬁogﬁmﬂn}?@m depletion was
C’\B—é%fon]&d% d pro ssn%cgec%hgmg%arﬁ% &obd 58 serum, then 2.5 %, then 2 %,

concent rat?ton o%% I'ng/ M, w th non-essential am no
acthds 1.4 bf scrémofoneenttatios iof SEN tcahi quituisf mc@nnetocﬁaally reach 0 %

or| ruvat at a final centratign
£ in MM B PR R B Rl RO G iR RE 57 hnd ended
Pl a4 | %ﬂﬁ% tﬁls5sé?ﬁﬁ1 SépidtaH, NRlapthtich ftd) Nabwth at 37°C was also
concentratlon o] Pem C|II|n at a final

coprrénmeat Tlon %pas:s@gr: Qﬁ reells gromerg Bnthe ichltere neediym gppplemented with

2.5 % FBS were transferred at 37°C avoiding a progressive temperature shift. At the end
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
CHO ACEF. The subcloning of suspension duck EB24 were performed, an duck EB24-
12 subclone were selected because of its good performance to efficiently replicate

viruses.



concentration of 100 ng/m and yeastolate | X. Thus, at
passage 11, the serum concentration is decreased at 5
wOr@sd483¢F, |1L6, |1L6r and bFG- are renoved forPe¢hEP2008/056285
medi um So, from passage 11, the nediumis conposed of
5 %FBS, with |G-l and CNTF at g final concentration
of 1 ng/nmL with 1 % non-essential amno acids, wth 1
% of m xture of vitam ns of commercial origin, with
SOdI um pyr uvat e atSa fi naICconcent r at |on of OTl v

SLVEY Q[E/Gfle&oﬁ adk olnB onﬁﬁﬂ@ﬁ@ i lb%sﬁ n s88tdTto aléw plasmid

t A tb B‘ a t f cJeOBa fen*c S
yeastol ate I X. A sinultaneous w thdrawal of |1GFl and
onmplificagien fin ined! atd plass aglection aftgy trawksHpmahtexpression vectors in
fa

5 2B EES RO PRT I DS GTAS ACHLLAER FRSUSAIRE ot e
rregluvetmtd)elta/veganmas sagengd tarkhnpassagm gibkamMben dndeto Neomycin in

duck ES cells from Pekin, duck ryos are passa

?}%aé}’oé?ﬂ tIRRSCHPYM {1 ‘rYS’E1 3t %gg’n é@@ﬁl’i“ﬁ ga“tﬁif %‘Eﬂri"?ﬂce promoters
d' §19né’@§1 BRSO LEB W Iz nE‘DN%tsV&%leﬁg )f)rét%é %Wn?telteg’t is cloned

x 104/ cnmk of " duck I's 1n the conplete culture
memthma MCSf (erdttoply clotnh@ ste)ahhcaigd ursamadptywxptesaom ogsdette harbouring
10 104/ cnp 4x1 cel §50m2 or X T‘g VA
cofl EPEB0° éﬁq@m wire prae&?age 28" 1Y) i pRClyA region
of (Higgder 1gel I s is perforned by a progressive decrease
of feeder cells concentration over several passages.
Th@h%f@lhe@mefelﬁ €N prgnpial dxpreseiededboidrs eatied) R V2 prometen sequence;
104 d
? gﬁlﬂr ﬁf er %\I\évgl;]e %sggggd ge&%@gt e>83§%3§10n ‘ﬁectno%g Fvgthnc Vv, LFF&/HTLV

xI SF40 ks Actin, mPEK W€l pas £29e, BdSdndométers. hen ar ound

1 x 104 feeder cel | s/cm 2 betvveen passae 38 and 42,
2 0 o, RS¥ aroder drixing light chaincgxpression: pVVS452

paﬁ@g Iééé aLgd 46, and f| nal | y from passage47 di shes

we ly with avian cells and w thout feeder

c eHuman-nftust bieinenid Mib id(el fkepgeligidephial ivan kintdheotdaiatefom MAT-

r. eded with 9 x 10 an cells/cm 2 2.7 x 104
VBisRhgan S Franeal ﬁ‘@plvﬁ@meénNa?l SO L dFiegrent from pleG1-L-

st aaﬁa@ (BaP: %@g&%gﬁw%&omﬁmﬁtblmﬁga N SR PENexp MCS

the depletion of feeder cells, the duck ES cells are
20 semgmd tb rgeearhteyrVeV 19 Hp€§ MY -1gG lh1lg hblrp‘é‘éﬁﬁelnMahtlugbhcham expression

iy B SR pRRsEr RS etowai (Epit SEanE Triy o btained from
f epgi@ipp &Mduﬁler% QW WW&%E@O&&D@@Th%bl@rGemque CHU Hotel-Dieu,
Doubl 1 ngTi e DT) and Densi tyz were studied t

coNﬁmpﬁ R&VM pr@ﬂ@EﬁYIWQSyP(éR!@ d fipas QAMRSSVLWZW&]@ 8029 (RSV-
thg pel |
{PBBRL BRI CROELIRRIPLENGURLAR Y, B30 969 A%na s0x0

25 su&{B—N’ISPIﬁU’IRt TATPIDTFAGCTTMGAGAGT&I@MG@TZI@GN@GS“CHD@CACC) (SEQ
cell density her than around 26 x 104 cells/c

VoHR BV & PI‘IEI@FS] g Prﬁﬁ}?[[f‘éé))ﬂ?s fagmentigad pVVS451 were dlgested with BgllI
and IPpol. 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 IgGl heavy chain expression:

30 pVVS450 (pRSV-HIOH)

Mab gammal isotype was obtained from MAT-Biopharma (Evry, France). The blunted
Ncol-HindIIl DNA fragment from pHIgG1- H-clone28 (MAT-Biopharma) was cloned



round, refringent, very small and the cells shall not
attached to the plastic dish too much. In the case of

wo bwsfEBAZ4 cel | devel opnent, culture in suspensPONEPR08/056285
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initiated at passage 48 8 x 106 cells were transferred
ina Utra Low attachnent di sh and mai ntai ned under
constant agitation at around 50 to 70 rpm For the
next passages, cells were seeded in T175 fl asks

(Sarsted, ref 831812502) at a concentration conprise
bewwtb@rblmntad NhcbNethsitegof pKNexp MCS Fegivom i g\@leaat@ pUNtS449 (pCMV-

%f %I% &r'e as§4t43 ijlr m ;h g Gh ewf%%negfl“t?ﬁ (i)S_T a’é u¥ é § promoter.

thRsvepionsdtapPgR ﬁa@fhema&mp@Mmbewe@edﬂ‘gegtmdmhmtgﬂl and IPpol.
ass e 52, vitanines, non essential am no ac

o ol N i omtTISEY BN fragmert Wanagarayeeeq! éwﬁé@ ‘and ligated to
Reﬁ@(fddr{)‘l%o{epﬁl &Q&dtgg:Y&:;éJ 190456 Sﬁ@ﬁg?gf reaching 44

ours, at passage m pass the serum
desml-vnhabneom exli_irESSBtgeHothTHQG lfghomnﬂalsaazqeclﬁﬁ;s fmder_control of

culture medl um GTMS vvas suppl enent ed vvlth 5 %FB%I IIXGl

de’@h@fg@lnhéhct cﬁ%ﬁf&ﬁ@@go@ @as@@&e' dr%"éﬁﬂ)?ﬂﬁé RRY AblAdYvas amplified by
depl et'ed ih growm h factors, feeder S, vitam ns,

noRCRssdmni al pRMBAR acisdyg sEBUmM qodr uvi4éS an dASCBarnSV40polyAR:

GO R A L T AT R R TREA IR, sk 10

2. R°%). ThRMDRAYratfent PealindotRE RSS! BIONSARC e HBYI 1@ht idRain and the
SFM cell culture mediumto finall reach O % serumin

SFRV @@ late cmllstAJ MRS e glistagh b}Sé\rsglwlub eloReeipint e Var#50 vector was
ceig§%]ﬁ7d1§ (fnfegnd%tofpﬁ% rlz %I 0grd If] sp%o%&lro%qlated before

dep?etl ion'to gro

peﬁédﬂfoﬁ%th Iﬁwpur&tedmaﬁlﬁif&ﬁ BSA ﬁr@érhéntgb @Mlagtel PVVB&55 (pRSV-LH-
ture _medi um suppl emrented with 2.5 % FBS were
tr&%lf)éﬂgé@ }V)-37C avoi ding a progressive tenper ature

sh t @EEQ | WL

i ntsjée%eeﬁg)g%ta%guc é%%ﬁ %(%W&Q\ﬁgérd:%a F?o gr%w at45g‘}late 1gG1 heavy

| nclalis exyressoh @swite fdactobg tha RlSﬁbs@nctrer offhid Bwefragment bearing the
cell in serumfr medi um After obt aj ni ng

GuRRVEpsomoRE e 185] derey Gheseas eV I 1R ok RHgssted by Asc

suppy Wﬁ%&%l&t%mgﬁyt@%iﬂe\wass%@ﬁ BYITE RJested. 5° ends of the

adaptation were nade by dilution or progressive
adbpraazédmcitor wew SHlosmhonylhtad ibofrse digatioae alith ‘@BQﬁl@Lﬁed PCR DNA

Excel | 444 — I

su g%‘ﬂ%l}qg?] S %@E“&?@fﬁﬁ%ﬁﬁwgc R Zose 1
subgl ONR 13R%Pr&Sine Gler IRGPME Phirdrhvcil FedsBREd: 9438 (pDNR13-
to e | Cl en y replicate Vviruses. .

VEDIORS AND CONSTRUCTS 5.1 - Parental enpty expression
Veﬁll“ol;CR %Vﬁﬁl%}eng N?&% édvél‘ o%al\ta% 9 url?%S l%fol%?§86N45 Gallus gallus

nmpri ses eSI ance casse
pl q&ﬂied to generate the cDNA encoding NR13 antl-apoptotlc gene. Oligonucleotides

AS376  (Nhel-NR13F: ACGCTAGCATGCCGGGCTCTCTGAAGGAGGAGACQC)
(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
within which the CMV promoter was deleted and replaced by the RSV promoter was
used as the recipient of NR13 cDNA. Nhel and Notl digestion of both DNA was

followed by a ligation experiment. Ligation products were used to run a PCR



anplification in E.coli and clone selection after

transfection of expression vectors in avian EBx(r)
wa@edoBa421The nptl|l gene encodes the neonycin  PCT/EP2008/056285

phospot ransferase protein and gives to the organi sm

resi stance to Kananycin in prokaryotes and to Neonycin

i n eukaryotes. Transcription is driven by both

prokaryotic and eukaryotic pronoters cloned in tandem

upstream nptl| gene. cDNAs encoding proteins of
i nerepléfsgatips V@rlbp@mew $OG2hard K33 ¢ ebipthe hﬂ?\b&ﬁ Ry driven promoter

site) |ocated.i n-a t [ essSi
b Pig S iR, FOR B S5, Sletar 87iodn gy Swar. Recipien
pr pVYKEB7 vector was B@Hl Sivhodigadiet. Bod hivAYi¢es&rd af - etdrewere ligated
N 1). The follow ng IS _an exan‘s)l e expression vectors
beRBFHE RoVEas BHYBEHS GdReewo)-si il ar procedures were
s used to construct expression vectors with CW,
EF& HTLV, SV40, beta-Actin, nPGK, eiF4al pha, CAG
EI\BXIAMPDEDBEr"BRANSIEN"IVHIRAJNSEEQTIIIOGN RSV SERIMt FREE _MEDIUM
essiQn: pWs452
‘ z ' Mab 1 gd (kappa
' 'alit ”Pl%'sﬂ)lt vmsfébl iﬁ&ﬁ&n@én@ﬂx togm MATBI ophar ma
( DNA fragment
frlimnpbgaexmrcissmmllﬁ) {dWaenBi thlkannEwaaﬁélscbﬁrtwd wipohten genes (red

10 gl SN OUOHEI R IORA 1chE ETR  h ARt S fop ) esch driven

chgy B dﬁl‘é?érﬁ%%rﬁ&efsswﬁfﬁ&i%ﬁn&i’toqs&w tRE BEFPpRImotErSV
pronoter (Rous Sarcoma virus) was obtained from

PhiTh¢ Spbffiasal proaotqrs restedninUbisoexperiatsot arcts: (@Myepromoter (IE human

Th 1S8R | - nt.es).. RS

or or e Rl Aty S R, NBRER S Yoy ugpipg botwactn
( RStdB@itetFmds MGK @@&%F@Wﬁn%%@S@WWXLTR of the
and SOG30 (RSV-1Ppol R

15 TAfeTREeTIAAEROABREeAcT R atearyaeReAceysqtioadnitiptian fctor4 alpha);

pr ,
G e B R R RERET L ER S o i o the sUTR
prmgmneof éﬁ@L\D\IAmﬂls)agm&Gt cavaposagapsrometegedcmw erfhiaectralivcked to the
at ed to RSV pronoter in order to create pVVS452
Fg‘lj yactiy PPOMOgBet or beari ng RSV pronoter dri ving
I gg{pl@%?éhyv&lﬁﬁfk Bekt t‘ﬁ%&' QBron%@éﬁgAalglgFf%&Jéf@ %%mé\{ﬁfgz transfected in

gammal i sotype was obtai ned from MAT-Bi opharma (Evry,
20 Fr einden. adhheanEdjix@delNdmb udmgdhlbdfe@mufe%gmréngetfe%meagents or by

H gQd - Hcl one28 (MAT- Bi | oned
& Gifeteapokiien  RBS  reppaeR PP S be iRReFLESiN: srision of reporter
gepaIRcR\OBS448d (RN Qlﬁli—HTﬂ\n ANV HAE MBIEM®YYd were selected

chain expression is driven by a CW pronpter.
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; IgGI1-LH or HL: Light and heavy chains encoding
1gG1 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.



RSV pr onot er
with Bglll and | Ppol.
wo eagmeit4s was agar ose gel

PCR fragment and pVVS449 were digested
pWS449 CW pronoterl ess DNA
purified and | i gat edPC DERSBVS/056285

pronmoter in order to create pWS450 (Figure 2B).
i ght and heavy

Dual vectors expressing both
chai ns under control

of RSV pronoter:

pPWB455

5.4 -

(pRSV-LH 1 gd) and pWs460 (pRSV-HL-1gd) The Igd

light _chain expression cassette driven by the RSV
promot er was anplplohfifleldy PCR 1 om|pVVehdeA Usi Noyetdiname
and A amsy40pot y/-\|-<

ATAGGCGCC?CGGATC.CC%X# TTTIREBEG ™S i nr &° \g%%ﬁs
IDNR HrHapXi s £ }H?ﬁ?mm% i ng hEEX Ry pr oot RYY

the HO0 i ght nd the SV40 | diDsRedlys wap pVVS418
di gest ed by r ‘ﬂﬂ'a@gm ? Reci pi gnFRVVSA50 yechwys42l
was ASCT - %J%f ypeari e 4
vector were @L&ﬁéhﬁg‘c’h%tgyg@%e? or %Regtllﬂlgn W t \\éVE 07
puri f edanp e b N1 agnmen 0 %)gy_al_g n\/‘/Q4p'\ 420
pPRS LHIg Fi g 3A Same SOA n AS455 pr

( d) ( ) Fhd P YrEP 825
wer e o anpl i W mesRedfducheayy Wb 10
expr e5|( “Tf'd‘s'g'g‘f‘ SA%ﬁ‘é F’ﬁp’ppr onot er T1W98413
chai n and the SV401FP%15}) poI yA was c égﬁjg
BanHl L Dlen N \/\, ' a A i nl II V 9
di ges ed 5' Qﬁgéti%ﬂucv\er . pVVS408
dephop i|{hRIX he purifi ggvPE&R7
DIEIAf agggnm ﬁg@msgng%reomwm&p ( {RYt Il lbgGl pVVS455
oot ame b avenbe onna B0, e s
experj ment was perfor rred on tot al R Rﬁ@?‘f“tcl ed| f ridfry S406
S86MN4b Gal | us galelEdalplpeci es to gerl@F&Xe the cpNAVVS416
encodj (hgnidn tr3ndadion adgticot factoyeine.| 65 1-gehucl ept i B}EES510
AS376 (Nhel NR13F ACGCTAGCATGCCGGC @TgiGAAGGAGC%\G@@H
( SEQ FBN—16)—and /-\ooll (Not1+—=NRI3R ﬂ- VS404
GA ACCGEA GAGAAAAGCPA?K?@““&SEQ 1B\

11) b arl Ete gm‘ 8¢t i vel y, | weireVS4l14
used % éﬁel I % ddp@ML.H A pCl NgovVS490
based ve vﬁw c]:n r was| dehet ety
and r pl aced L)y the RSV promoter S TIIE

reci p ent of NR  3cfdNA. Nhel and MBF{%gﬂbgstl bN poYVS424
bot h loRHEC ém hhgidek 1| "EXPer i ment | PVVS423
Li gat on crhgw td"’SE @%@ ttef’) run |ag@CREN! i | catVveh492
W th prinmers J Yo get| e HIR 3 RS\Hhvvs493

dri vemrprormoter

The promoters that allow to get the highest IgG1 expression in EBx® cells were
EFlalpha-HTLV, RSV and CMV (data not shown), and were further used to perform

stable transfection experiments to express chimeric human/mouse IgG1 in EBx® cells.

5
6.2 — Transient transfection in duck EBx cells
Methods
Expression vectors [pEFI/HTLV - IgGl light and heavy chain] (pvVS490) were
transiently transfected by nucleofection (Amaxa, DE) in suspension duck EBx cells in
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



expression cassette. This PCR fragnent was di gested by
Bglll and Swal . Recipient pVWWS437 vector was

w143l di gested. Both purified insert andP@BEPIING/056285
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were |igated together to create pVWS438 (pNR13-puro).

EXAMPLE 6: TRANSI ENT TRANSFECTI I N SERUM FREE MEDI UM

AND | SOLATI ON OF BEST PROMOTERS 6.1 - Transient

transfection in chicken EBx cells Transient expression

i n adherent chicken EBx cells of two reporter genes

(r &y, | U0t evdetith pows eiffer dyRERAN. dnehtidh enuglagdastiph owep performed
co%%llﬁtﬁﬁﬂ factor 1 X) each driven by 8 different

prom)?ers was perfornmed to isolate the best pronoter.

Thresul@dl fferent pronoters tested in this experinent

were: CW pronoter (IE human cytonegal ovirus )

pr Brel EB) celsyuansipngstriessed iuitd ApRipxigaatiyely: 4. fugay of 1gG1 antibody
beﬂﬁ%}ﬂgg n pronoter; nmouse PGK pronoter

(phosp ogjl ycerate kinase); RSV-LTR (LTR of the Rous

Sarcoma virus); Human el F4al pha pronoter (translation

initi a ign factord ]%I pha) ; EF| al pha- I—rlgLV co oi te

pr sav=he —ald = — .t.‘"‘a = < == Fa = == a »
5' fﬂ'ﬁvmj@lng?Nl—rerl virus); CAG conposite pronoter
( ked to the chicken beta-actin

pr ddptMaterial®rMetiodss vect ors bearing these 8

pr ters (Table 1) were transiently transfected in

ch n adherent EBx(r) cell |ine using

|'i opicR&t aM1Beidd Hudd EiR68ensstin) scr@AUREY PaedRfim Q¥xcell — from SAFC
el ectroporation. The 4 pronoters for which the highest

t r Biostienges bsypplssisintsd voith 2.8pdd ghitargapes wher e obser ved

wegg:r SESfIna\II gpgé,HTLV, RSV, CAG and CW, and were

se irther used to express chineric
hupeSH0BEF | GIBIL V YunBPR(V 34566bRSV) T@lHi Bl 4lcells | i st of

pronoters driving cDNA expression used in transient
exEY¥§§?Q)fPE&ﬁ‘éTE%fﬂr§36ﬁ &Heéler to select promoters

W R gk - evel s of expression in EBx(r) cells. GFP:

fl  reporter protein; DsRed2nuc: fluorescent

r epls tepregicot e¢atgrs MidrX:trahsfivetnd doaguhafre@ mddact amto|BB14 and EB66
lgd@-1LH or HL: Light and heavy chains encodi ng | gQ .

G REHPROR T é%%xseléte%? ayspogi-irins Cwnttﬁ% sdggtion agent (0.25
Nofhofrh &g RROTGE & EBA cdilsIHd € D9y hB 161 PBES cHURT i &RIY to the cell
heavy chain; HL: heavy chain is cloned upstream |i ght

chailture piduxx Thorgeestpam desistany eloney wervandstedspiclagi wt ansldcultured in
in Vivalis ' database, The prqnoters that allow to get

¢ ngif Jrascls (PURPIRSTLSEY g TERITH) cel I's ver e

EF:pigba- HTLV, RSV and CW (data not shown), and were

further used to perform stable transfection

expar Ehisrk sscregniag peseas veeti peyfarecH uerarsfabbu siansfgated johones to detect

EB&%{tfb)odﬁ; %}lqgr%sﬁon level in supernatant. This assay employs the quantitative sandwich

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
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



6.2 - Transient transfection in duck EBx cells Mthods
Expression vectors [pEFI/HTLV - 1gd light and heavy
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nucl eof ecti on (Amaxa, DE) in suspension duck EBx cells

in serumfree nedium (Excell GIHM 3 nedi um from SAFC

Bi osci ences) supplenmented with 2.5 MM Gutamne in 6

wells plate. 1gd expression were nonitored by

ELI SAassay, 24H and 48h hours after transfection.
Coerncontraigs| avothe ot 4>0h awlaérap\eafbwtrffétdcwet H@@Mghmm pomts of the graph.

Re§HI ts0 Dun%atlEBx el I t r,ansi entl

a Hli]kn le % cg(?ﬁs/ Lll:) c ulatlng the
approx RYY 5e ﬁg/ 8f’vnlﬁ antT b |y ?L
EX&MRb At afion SO Aﬂﬂeagmﬁﬁdh@ tANBe BE&h mfmm the standard
CLONES | DENTI FI CATION 7.1 - Materials & Methods: Cells
. eHVekBer Emplesnribe garienErEe defermined faun fthe rsfapdard curve must be
e ] FC Bi osci ences) suppl enent ed
%H[fh(g%ﬁwl‘é%lgﬁfo{ﬁgga Xpr essi on vectors :
24 Rlsplts: I/HTLV) and pWwWS455 (pRSV) for EB14 cells
pWS490 pEFI HFLV) for EB66_cells Transfection :
E%s@ sloacsipllytransiried pith Fﬁp@@&ww@eencogmg a heavy
ma&*dd"ﬁ%ﬂt r&hﬁﬁn?@%@ﬂﬁclﬁ%ﬁc GRihfaf-RYys8 86T MAROLBLIRA and sclected by
Amaxa). Three days post-transfection, the selection
agBhiSA.OlleDesgrroducef clgessevéreiseledtod aiERAutuges] indargamnkssels (figure 5).

guéfslﬁ n%/bﬁtglgﬁu{# %%EﬁgB;lgl 2 d]) Eba6 G %}%g?%ﬁ?sts%%ol%ggl Weheeadapted to the

| s@liak@mh suBpGKRA B vARe Gt viiaded th 3 &fQ @flrré‘@ﬁﬁl@b%reactor After 9
(mcropl ates, flasks, then bioreactors). ELIS

EL{aA Qfdm@mtlﬁgzqis@ggarm Sb aYorgaqien E(B14sqeakﬂe}151ty reached 16 million
t Lgegléfélglr n?ﬁ%éb %nﬁ%en%rgtlodneltnec% an 'e%og% e%g%g[ a%'a ?undq)vg g/l (Figure

SaGAi)NI (Gd e Moy tintiFadN o nAR foay, Ig@ZEtheﬁBJ@ISO Aﬂﬁ@éﬁtly tgfeeds€d in EB66
speci fic antibody is pre coated onto a 96 well -pl ate.
St‘éﬁ#@é@é%bl@ﬁ%ﬁ%féglgﬁﬁ‘d Bbnj ugates are added to the

wel I's and any 1gG

EXAMPLE 8: GLYCOSYLATION PATTERN ANALYIS OF EBx® PRODUCED
IecG1 MONOCLONAL ANTIBODY

A capillary elctrophoresis analysis of glycans attached on EBx produced IgG1l were
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
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 IgG1l produced in one stably transfected clone of
chicken EB14 cells were analysed by Maldi-Toff mass spectrum analysis. The structure
of N-oligosaccharide attached to the CH2 domain of each IgG1 heavy chain at residue
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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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

(1,2-diamino-4,5-methylenedioxy-benzene). Relative proportion of N-acetylneuraminic
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immunoglobulin. The assay measures amount of tritiated thymidine incorporated in
tumor cells as a consequence of IgG1 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

treated with NK or monocytes cells and with IgG1 antibody produced in hybridoma.
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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).

ADCC activity were either measured 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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di shes. EBx(r) cells that do not expressed NR 3
protein do not survive into culture and nost of them
are dead after 6 to 7 days in culture. Only a snal
and stable proportion of EBx(r) expressing NR 3
protein are dead in the culture, the magjority of NR13
EBx(r) cells is staying alive for a |onger period of
time in culture (Figure 11). CLAIMS 1. An avi an EBx(r)
cell transfected with at | east one expression vector
conprising at | east one expression cassette conprising
nucl ei ¢ aci d sequence encodi ng a reconbi nant protein
of interest operably linked to a pronoter sequence
capabl e of effecting expression of said protein in
said cell. 2. The EBx(r) cell according to claim1
wherein the expression vector further conprises at
| east one expression cassette conprising at |east a
nucl ei ¢ aci d sequence



encodi ng a sel ectable marker operably linked to a
pronoter sequence capabl e of effecting expression of

w@200d/1$8bect abl e marker in the host cell. 3. Ther/ER0(0$/956285

10eI

15

20

25

30

cell according to clains 1 and 2 wherein the
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i nPYEREINs Bygiemyen B nrpmyeiy gehe e bibpipiodta reductase (DHFR)
reconbi nant protein of interest, polyadenyl ation

sequence; and - a second expression cassette
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sequence encodi ng a reconbi nant protein of interest,

5. The EBx® cell according to claims 1 and 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.

6. The EBx® 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).
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pol yadenyl ati on sequence. 9. The EBx(r) cell according
to claims 1 to 6 wherein said gxpression vector
conprises at least in the following order: - a first
expressi on cassette conprising the follow ng DNA
sequences in the follow ng order: CW pronoter of SEQ
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20 sa¢amErses aglpopinthe dolpvongiordern t he cel |
- a first expression cassette comprising the following DNA sequences in the
following order: CMV promoter of SEQ ID N° 1, intronic 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: CMV promoter of SEQ ID N° 1, 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: SV40 promoter, neomycin gene, polyadenylation sequence.

10.  The EBx® cell according to claims 1 to 6 wherein said expression vector
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anti-apoptotic protein is chicken NRL3 protein. 13.
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expression vector(s) is (are) stably incorporated into

the chronosomal DNA of the cellg, 14. The EBx(r) cel

according to clains 1 to 13 wherein the cell is
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13.  The EBx® cell according to claims 1 to 12 wherein expression vector(s) is (are)

stably incorporated into the chromosomal DNA of the cell.

14. The EBx® cell according to claims 1 to 13 wherein the cell is chicken EBx®
cell selected among EB14 and EBv13 cells and duck EBx cells selected among EB24,
EB24-12, EB26 and EB66.

15.  The EBx® cell according to claim 14 wherein said cell is suspension EBx® cell

adapted to serum-free medium.

16.  The EBx® cell according to claim 14 wherein cell is adherent EBx® cell

adapted to serum-free medium.
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The method according to claim 17, wherein the EBx® cells are transfected by
electroporation with at least one expression vector in adherent culture in a serum free

medium.

19.  The method according to claim 17, wherein the EBx® cells are transfected by
liposome-mediated transfection with at least one expression vector in suspension culture

in a serum-free medium.

20.  The method of claims 17 to 19 wherein the biological product 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 is having an increased Fc-mediated cellular toxicity.
21. A biological product of interest having chicken or duck EBx® glycosylation.

22.  An antibody population produced in EBx® cells and having EBx®
glycosylation wherein said antibody population, or fragment thereof, comprises Fc
region comprising a large proportion of antibodies carrying a common N-linked
fucosylated-oligosaccharide structure of a biantennary-type that comprises long chains
with terminal GlcNac that are highly galactosylated, and which confer strong ADCC

activity to said antibodies.

23.  The antibody according to claim 22 of IgGl or IgG3 subtypes, produced in
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EBx® cells, and having an increased ADCC activity compared to the same antibody

produced in hybridoma or CHO cells.

24.  The biological product of interest according to claim 21 as a medicament.

25.  The antibody, or a fragment thereof, according to claims 22 and 23 as a
medicament.

26.  The use of a biological product according to claim 24, or an antibody according

to claim 25, or a fragment thereof, for the preparation of a pharmaceutical composition

for the prevention or the treatment of human and animal diseases.

27. A pharmaceutical composition comprising the biological product of claim 24, or
an antibody according to claim 25, or a fragment thercof, and a pharmaceutical

acceptable carrier.



