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HETEROCYCLI C AM DE DERI VATI VES USEFUL AS M CROBI OCl DES
The present invention relates to novel tricyclic am ne

wa@leeipdsdves whi ch have m crobi oci dal acti vi t yPCT/EP2006/010308

particul ar fungicidal activity. The invention also
relates to the preparation of these conpounds, to

novel internediates used in their preparation, to
agrochemni cal conpositions which conprise at |east one

of the novel conngagﬁl n%&%hﬁ?n&ﬁ%(? ent, to the
preparation of the agrochemc cal *ions and to

t he use of the actlve |ngred|ents or conp03|t|ons in

ddrei cxotentiireentiothsglatee gl therexpfesyior ohheteralogays groteins in rodent

REIRY efel ﬁlg)t&ﬂfe%%éé’ihg ofnl&ﬁc rahanlts sprevldpémno PRIDAGEN ﬁnder the
m cr oor gani sns,

tiaon

r?PBFB}oP% ma%wteaé%ceo? ?raP @%8\94 é)ﬁé’ftF‘E‘ aﬁﬁwegpstem FateLvirus
detferaiatiole orif endlelse stird@dral ZeMOfGGORBNA3b280locdteé on different

iesent |\r(} %?tl gn is concerned with the provision of

DERFIE RS 5ycl i ¢ amine derivatives having
m cr obi oci dal activity. The present invention provides

i k la (1): where Het is a 5- or

6- menbered heterocyclic ring containing one to three

h&le86RANATRY gaaq%ldtgaﬁ,%mnﬁomuéﬁéﬁgﬁo%&s&r%ameaw&@n during

nltro en an %rlng bei ng substi ¥ted

tthe lastoges- Rﬁon@vreaﬁfdr the rising, ampgeanceco! pigieglpological

gszéesh:@klikaddﬁyﬂlemﬁ}Mf&hé(@MMufa@uréH pradoak keadily iktie§5ef9,
CR10=CHR , CH=C=CH2 or COR12 ; R2 and R3 are each,

Cglosﬂgﬁr}f ep ¢ «f(l% foh¥lger g)%)ieﬁlql}]lacl) eteroIogﬁﬁg ?l(gelgé aﬂe ﬁéﬁ)g]ﬁuman
|Erdlexyyendel<itdrryy)s dﬂé@t e eriniesta h@nk@), @@&r(cSVéﬁdrmeCrrmedoAfrlcan
Qﬁ}%eﬁ’fMﬁl“kﬁnﬂdE%' Ee?lsﬁlﬁgﬂ QQ@@Rﬁf}qn&l@e{{%E\@f Ov%rys)ﬁéeﬁgl?&ause

fromh nitro; are eac
br?éF‘é ploBIeTRY m%wr%ﬁgféinm thesediosigyran be folded proggssed, maturated
yKdtbteabes, dydoa oadl fald, sulfhted addokdiny (&thedpatielsy In hikharft cells (see

e %aloﬁévc&f%ﬂlﬁ%@%"’bgahﬁﬁxﬁydrﬁgzxi R R

and Rl are each, independently, hydrogen, halo, G -4
alteylipstet- BhaF%uhk@BB\@rls @paﬂhogdrrk@ﬁéy(@n Hj)ahnﬂwcyteaddbMQgS to

tﬁe Qgﬁgﬁr gﬂ?ﬁ}narghelq;e Ivh'}ﬂkes (Glrgﬁsm&é%z?l IKY)melgcyées q}aiﬁ%)/&gd by

koxy
B\érrw prpaqgate ‘é‘}f\?&‘é?teﬁ’é’ AXII lgfn &- »slab‘élf?lpgoéﬁ% bafr ‘Flﬁs B.,’Raven
qaeR| Nat. i 09859664 5amohhdkrastebistid febiné o(lﬁi‘@-tralﬁaﬂo@@kékyéll)s is the

is generally flu L or.0 do, a .
FSnETGn o il 19 SO e ERiroV e RugkeRROE A prpeins
aDkthksensik differoft vatikox iavedieky identibed gt far.) is a strai ght

or branched chain and, dependi ng on whether it

CR{U E‘]FIQ% lg'Tgkﬁelfi [ﬁ‘riyslar{ Hnﬁor@zﬁft l}Bf} 1ﬂtt9g§e llc%tlorfl Q{}cle of the EBV
exanpl e propyl - but
usisiqacid jing trﬁn%fgwed &l BU‘%‘Wbm?%‘Bl wubw SeC%dr EBBL?{WGM the

?%Ip%mré@hcatﬁbﬂ"' eRip)| w‘h'ichlac%' B astdy |rQL]Ic¥ﬂ10n and msn@hdnce of
ne

or. et Hal o |et|es re. al [
aRtOH e S % et et Bt Sgnd T67ngra s M- G- Fol 5
di1 98263 -2b4l; Yges, Jdt. orral. ANatuas @onflon) 3P ,812-815).
nonof | uor onmet hyl, difluoronmethyl, trifluoronethyl,
0
TR LA g S SUATEL DAL 1L RRAUES ke and e
Hamily of omehtﬂ Thelﬁliﬁt Wiar 45U eat PRy, seg!nmtufcsr*wu)hwed ip_the virus’

Crhlcféﬁ@?&ﬁ' ch@rlb@(ﬁ bpor SRty Ifamlly of repeats. This second segment is
di f tri ch or oet

[,1-

Fopppsed | phor baosﬁaléfmw 3inkd rfpét%i £ ittnrsortdedsepr G-Singt 2l
tyipblegt 147 (1083)H1098) Refstah, Ddiet a1y o slcOtibBostes (no8s5) 1822-1832).
di fluoronmethyl, trifluoronethyl and

di chl orof  uoromet hyl . Al koxy is, for exanple, nethoxy,

et hoxy, propoxy, W propoxy, n-but oxy, 1 sobut oxy,
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sec- butoxy and r -butoxy, and usually nethoxy or
et hoxy. Hal oal koxy is, for exanple, fluoronethoxy,

waledoressonet hoxy, trifl uoromnet hoxy, PCT/EP2006/010308

2,2,2-trifluoroethoxy, 1,1, 2,2-tetrafl uoroethoxy,

2-fl uor oet hoxy, 2-chl oroetheXy, 2,2- difl uoroethoxy

and 2,2,2-trich|oroethoxy and usual ly

%‘ Hel 'gpgfyrepéézg&g s@&tthg)é%)l/lﬁng)l %ﬂaﬁ%éﬁ?i&xé’s‘zﬁbh&ﬁ(ywhereas
ohe yq Wetns élfmeaby ¥ia le Hbisplifatione Thesompleia erip-segment
S86istbHE MhinkbdiRin@fthd ?lﬁmﬁll‘ht)dﬂa&ﬁ}bﬂlosmdllﬁs ual 'y

nethylthlo or ethylthio Alkoxyalkyl is, for exanple,

erljﬁﬁo%%i% it h(}/l Bf gﬁ%ﬁe%’%‘?m v hox E{g}gg Hvltlator protein, and

m‘rdbpemmtthy lcomtruicsipn @ plageidsy Whldtl; yhce they haesbgehentyrbduced

rlﬂ&)h% Fé’ﬂ aﬁeamﬂm&ﬁ 1Lta1r§e|dl’£8r @?gd ap{lﬁgglb' reﬁa%tejdsdurmg cell

usua e conp oun

argou&fﬁ@mehﬁe Geo Nt s dLoretofdt,ul‘éﬁprq Slorrsion) o3r13| 985) 812-815;

ctteflsfn%@m ettautmp@en ﬁler 6&19%@@@@2 1832) PEh S BRS AbRdnRRAploit
tg kno (,usual chr.omat ogr. gphi
t

9
%Fé%n m&ﬁlaﬁnaw b therfass 665 el toR Db isgms (Bode, .
ret 4L LG@fe Theernol Biod. @200 prazped)t i ons as wel | as
|sotop|c forms, such as deuterated conpounds, are part
the re nyenti.on t;.of .
e A T e
amhp%mgs they damggnof CrEeEtsCR, theHEBY Chiigior ofaRplication can be

%@fn@h&t e?amjed%%}éﬁgﬁl ASIARS d MR APQNE .- T}{é?éi@}e' the Blesefce of

EIEEEV* Y PH?/fGFbﬁdé%ﬁuf@Eécpp S&qee%%_f’emf &?&ﬁ\é MaF Eqaifleg) (see
h@r agen.A.l & AnNEMBO J&SDG(¢998)f6391D&3405’;VIQﬁﬁg ®BC., ekl m.As 98

3?%8@‘3&%3&47@ Tl blrort® R0 RCBUIHER o G FYBIo T . by

dbéRiraon pdnilish Moo Yol Chprng Haybor(lesboeatvnl, |I\§1Yn@19l§§) paggs 751-774;
oxy.1 ( . Usually one of R2 and
%?m& Eyg?%ggﬁﬂgﬁg%hhe otLer i§ fluoro, chloro, brono
or. et (for example, 7-fluoro, 7- chloro, 6-brono
oT wEﬁb%h}/mromn ﬂezkaﬁae mBisamg t9oths hgsdrsHenchrpopome during
PikOE, reﬁmaﬁbﬁ aQl thérobPasshiRl tHRXABPARILI0R 0B 11l dPiImy) d@ring cell
th net oxy (for exanple, 6,8-dinethoxy or 7, 8-
'PRoxy). Typically both R2 and R3 are hydrogen. In
yet anot her aspect of the invention, Het, Rl, R2 and
RBichraemasiatieddtivashiabovleo knawRdorartteRErwes elgothe latgadi-antigen
C@Jgﬂrﬁre Siaaae: vi 8180 A5\ QngrthQnEHPQ r}%temdfr%%ﬁ] e Bovine

ogen an other is fluoro brono, iodo

borez Virusr B3Py picgas 8y Crbernd Mo &t albGell 70 (67%) 59-68;

fthpﬁ e, err@a} llgdﬂag@ﬁ T13889), 1d an%bnzbmﬁqlarp%ft abgmgé &edl. Biol.
e appreci ated that en an are
di@%ggéﬁﬁﬁlphé)conpound of general fornula (1) nmay
exist inthe formof (E)- and (Z)-isonmers. These nay
phssessbidatidrepktie diinémgEBNIA-properid] efsthardd Virhas tizen used for
Stﬁpg; n%agg}cﬂ'p f h8e rﬂE@gtl V%%‘ﬂ&lﬁ%%o@émﬁp%hwon%sg/n&%catmg
&b

apni ¢ nean e present I nvent i
mmqowés @dtqk qtabness uehbitk Slymen Embryanicdtidpey) Gells stably

re@ﬁﬁ? theupBiNAaL ipybaat aby thOlexPiesdion| &cc@m USEktic8ftphin

ti.cularly for fungicidal use, to e 0
FeleptipG Sorm “%tr?"iePt";‘igtfm&hGtHl%"}m‘Qs‘ié’é‘é“t‘gg’S BV oriP (Horlick,
| g ret algProtRExp. RRyrif RB(19R%) 3MeBBY. are as defi ned above
and Het is pyrrolyl, pyrazolyl, thiazolyl, oxazolyl,
i mdazolyl, triazolyl, pyridyl, pyrimdinyl,
pyridazi nyl, 2,3-dihydro-[I,4]oxathiinyl, oxazinyl,
thiazinyl or triazinyl, the rings being substituted by
at | east one of the groups R6, R7 and R8 as defined
above. Usually Het is pyrrolyl (especially
pyrrol -3-yl), pyrazolyl (especially pyrazol-4-yl),
thi azolyl (especially thiazol-5-yl), oxazolyl
(espeC|aIIy oxazol 5 yI) 1,2,3 triazolyl (especially
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2,3-di hydro-[1,4]oxathiin-5-yl), typically
pyrrol -3-yl, pyrazol-4-yl, thiazol-5-yl or pyrid- 3-yl

waee7psssber abl y pyrazol -4-yl. The substiuents PET/ER1006/010308

(R6, R7 and R8 , which are independent of each other,
are usual ly hydrogen, fluore3-chloro, bronmo, Cl-4
al kyl (especially nethyl and ethyl), Cl-4 hal oal kyl

(IEWPA@M ¥, 636' léfd y?@c%ﬁﬁﬁﬂ%lbve@t’o“ MY Q'EEf(eﬁgé)t’lc host transformed

IEREAC I A AR TG =

wahﬁgﬁx@ﬁmﬁahta&ﬁbﬁhe pyrrol -3-yl of the genera
formula (Hetl1l) and the pyrazol 4-yl of the genera

for%?@ﬁ%@ﬁﬁ P(%Cﬁ;seg‘%ﬁ?ﬂ pr. Pﬁiﬂ“kggtrﬁcolm%ma“t proteins by

nmmkueuywmsfafhgm oRFuspensitin grwlkbrmm@m e@brybniakidatyksels (293 cell
| t ' . [ ..

(SRR, B i LLABESTEADHL, G i o

hﬂdﬁég@mm@ﬂ“ﬁ&ﬁ@“@é%ﬁ@@ﬁﬁnﬂyoﬁyﬁxogen fluoro or

chloro); the thiazol-5-yl and oxazol -5-yl of the

gﬁW'ZO(f@@SB-IBﬁ a( Rthdd for%@rﬁbﬂhc@ohsoﬁ)ié)igﬁﬁlrﬁht polypeptides

Sl UptRpleTo RN bl Ry RN sabel .rsp?vgfLmWﬁgﬁoé/pOlgSOﬁ

trép(frta.lm’rﬂ]mﬁtmds)andt hetHo,dR a@phtab&zmﬂ a 4egllatalble telpression system

g ols G -4 al kyl
iy 1L Bnq dm %&F@h b BRI RS it -
&ﬁipe0|ally trifluoronethyl, difluoronethyl or
fpateot cxpplipation; 200RI00RA4IY BPYILs G recranbiasrdr wactor for stable
f fﬁ@d&rﬂ:e(&pk@%enoﬂwgﬁ)\nm%ukﬁ v Bofr c&i- é‘nch&h@alské/ |of the

ci al |l oro, hrono trifluorog

ST g B 1or SR BETFiTh SSDlt PIBHUGHAG e esnbrp Syt dne host
(et 6) : wherein R6 is Cl 4 alkyl or Cl-4 hal oal kyl
(espeC|aIIy met hyl or trifluoromethyl). Conpounds of

f
%{ E):(:pgr%s \'(Jeggo“? c}ﬁg%} ?%Fg%ﬁ‘s‘?éc‘% Yx"‘%ff seﬂ%%gcrg%éﬁgf&g hokf&ll is
Rspormi @n‘ds Ratent v & 08:380.0Fhe WP“FS@}IOP ow:tﬁg comfgins st Bpstsin-Barr-
m&ﬁggmli&) oRle;seatshxgd&gg»eaf titHZENAY; thIEQﬁQHZaIprbeQ@R&@onauy
: ro

h
r?épifaqeﬁw ths;hoskecl” & FRERTEE Shﬁ‘\aﬁrwe%‘ah K priaics the abliy of
hiielvegato réplichredh kiyd hos€lellb atidih o atpeydsionChssédttal koxy( Cl- 4
Jal kyl, Ci -4 al kylthio(Cl-4)al kyl, Cl-4 al koxy or

(J’ 200%7029&9% @PQE &n %@ﬁeﬂice{i E%ﬁg?&%%gk&%m %gﬂghn episomal

botintenpugesrsystemhh 6irong braneter/Epknces a Pyalss GRNseHEagpn RYstem
%@l aQ@NAS ataﬁﬁg eSER haieblb sogrheelin Iﬁlef;wéfémd &nlu%p should be

ronD o cyano r nua . no dro en, ntkw and
creeint e FOR <iisns

I(SHOyﬁangn laaladelhﬂa fattbayrfot ﬂlefttaﬂmcnvat@dﬂ gse@em.br ono or
nethyl or R2 and R3 are both hydrogen, both fl uoro,

25 (i),rI? Lor otcpY?t{e er Q/‘?It %3?@55%X¥657%6B%1e%%gn5§ that

&BVRnlaancd plitasionydires goh ceaseisnekies Bnerdromsrety abprgmates to cells

C(J?'r@ﬁéhts thQ{fR bas&QH8n CHAGR Qﬁteﬂichfn@ with) a Rbst pcrotem involved in
rogen, CH2CCH or CH=C= R2 and RB are th

Hi@ﬁd@éﬁﬂﬁﬂﬁ‘ﬁmdaﬁdnﬁﬁnéPbr % fluoro, both chloro

both brono, both iodo or both cyano. 4) Rlis hydrogen;

%rﬂ@ﬁ’suRa(-a[ et kbt BidtyemoBrophyR4 RandCdamame 236t (1998) 733-738,

Y ey Bhoecil: A Bl a2 ToondolR LG SoR 0Pl ppsoso

fluoro, chloro, brono, iodo, cyano or nitro.5) Rl is
hydrogen; R2 and R3 are both hydrogen; R4 and R5 are
both fluoro, both chloro, both brono, both iodo or
bot h cyano, preferably both fluoro. In another aspect
of the present invention there is provided a conpound
of the general formula (1) wherein Het is pyrrol-3-yl
substituted at the 1-position by Cl-4 al kyl



10

15

20

25

30

or C -4 alkoxy(C .4)alkyl (especially nethyl, ethyl or
nmet hoxynet hyl ), substituted at the 4-position by Cl-4

W@ knylo48sp1 C1- 4 hal oal kyl (especially nethyl, PCT/EP2006/010308

di f 1 uoronet hyl , nonof | uoronet hyl or

chl oro-di fl uoronethyl) and eptionally substituted at

the 2-position by halo (especially fluoro or chloro),

WL;K&Z- siayﬂnd% cxhtawhgb%mrﬁ&lnﬁana RENI- p@éh&um gBYe t%etﬁer with
or Cl-4 al ko C 1-4)al kyl (especially ne hyl

é%h?ﬁfﬁﬁm#bthoxynethyl) substituted at 3-position by

Cl-4 alkyl or G 4 hal oal kyl (especially nethyl,

did paernosLrd)z07 rd@ﬁﬂ@fd M@ﬂh@ﬂﬁfbh fodmhng recombmant eukaryotic cell
ﬁloodfluorogeii %)t pt on H[ tret% tedabt d
W& SXBUET T dRU B hadl' e“ésB ertgrfrf}' PSieeed olf) B oydtaine
tekprzsihg &+ FBNAr 1 proagiolan8 cyhtagudideast tmoctdarafected @pBomes.
position by G -4 al kyl (especially nmethyl) and

%ﬁgp@q’t@% i%eﬁﬁﬁi 4-position by Cl-4 al kyl or Cl-4
: especrally methyl or trifluoromethyl),
2. 3-di hydro[l, 4] oxathjin-5-yl substituted at the
ogrntrrran IfygnEgn 4PTQVIAG Ay eEprespioiy |spiemRy for( g srprgssiqn of
ﬂﬁtéﬂMbg@is ;srbteﬁxwmrl@aeﬁd"eéll)h,ne@ymasy&em cﬁﬂ;hasstes thi &EP/EBNA-1

the 2- tion hal o or especially

SRR B PP TP SR RPIY, o Epetein HEFE VT

l,2,3-triazol-4-yl substituted in the 2- position by

(Spedﬁedlllyythe(iesqmbmmrbyidnm nydent aell wherdim¢hérogesi ¢dlloaxpresses

I <A t noet

e sl oV P SN RRRE TRl L IROVNDRIR Hsine apepisome
,salérﬂ@@&wowr%mz wherein R12 is Cl-4 al kyl or

Ci -4 al koxy (especially nmethyl or nmethoxy); R2 is

hydr ogena) 6- E‘ hﬂcar?oﬂ&&ir%nﬁéfr@pl@atmﬂ al kyl (especially

6- brormb frtkuoro or 7-nmethyl), R3is

hydr ogen Br ﬁﬁe fémF%a bget her are 6,8-di-C -4

al koxy, 6) 8- din EpsteineBar7-Varugdi(EBV) oﬁglaldfmml1CQtasrp@U1Pal |y

6, 8- di nehox

and RS a?g b%?ﬁ rg?sging{ag%ﬁ gﬁlct:a}/%eﬁ%)r g?‘!@‘? %Ql ﬁggang%é%gous

i s hydrogen Bplpenfideonhaid radenhrdl, vieashy Sélfd garesgion cassette

(especial ly Q@rh ribds UPrOmotetls@fiRncd) h GMan@4insl @&Pvegiona nucleic
g
yet anot her gﬁﬁect of the present nventlon there is

provi ded a cBTPotfidledE ERIEnstd) rtsrwogs(rrot%e.aarina ¥
Het is 2-C wuwAtrahdlatkd Aeg(‘orrc,zbnli;&ismg Kpyodlydieaglotiobsighal.
2- hal opyrid- 3-yl, | -

].i@/j}{[ll yrrthﬁllrvgr‘;‘%%@y iﬁ’% &&O t)ro%lc}éls a meﬁl‘(o oral Qﬁ nﬁg . rod%nt cell

rmrqrémgyp psgr ayenton yrherqu t meﬁxﬁé CRrslpaw the ptepsyefr ogen;

and R4 andR 5 are both halo. In still yet another

aspect of) t hgrghidiagdkoddny edlk; i on there is pr ovi ded a
corrpound f t he. qgeneral f or. %l) wher ei nkHe . £
2-net hyl ° 4 PFRYI08r Andldift! h.calzl [35y 2 Proxaryo ic Sorigin o

2-chl or opyri eepBicytign, a selection marker, and a functional expression
| -methyl -4-tr 0 r

| - met hyl - 3-t r%sg%ttéo{ogﬁ% Eé%tgér%ag%av?r - ledear Antigen 1 (EBNA-1),
| - met hyl - 3- dwheteby saidterpiessipmzessetie gﬂmpm%:es a [RROBALET REquence,

are all hydr goenmtandaed @gﬁ%?% Iﬁfc‘?el@‘ahtl :fe'qHé'Hc@aerQ@Hﬁg the
chloro or both brono. The venti on |§§e rther

i | lustrated BYNAh&-Braging |a c%h‘ﬁHaPl freg’é’rnrrﬁPH‘P(‘IS‘)“g a
listed beI o bl?ad'éii?la@r&nlr h@l 30. Characterising data is

gi ven |n Table 10,3 Ta 30 each
conpri sek Hﬁﬁﬁ%ﬁ d%& 96956% W ch R,
R2, R3, BA asdecﬁﬁghatablytﬂnmsﬁamdsogemedh n Table X
bel ow and Het has the value given in the rel evant
Tables 1 to 30 which follow Thus Table 1 corresponds
to Table X when X is 1 and Het has the val ue given
under the Table 1 heading, Table 2 corresponds to
Table X when X is 2 and Het has the val ue given under
the Table 2 heading, and so on for Tables 3 to

30 Proteln expressron |n rodent ceIIs The current

o . N a o Y 4 1 . o o S
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el ements inside the cell. Technol ogi cal Background The
role and inpact of biotechnol ogical production

WQrWee4sses gai ned wei ght during the | ast year SPCT/EP2006/010308

Concurrently with the rising inportance of
bi ot echnol ogi cal processes the complexity of the
manuf act ured products steadily increases. Possible

host cel f Iy

1ot g 1, A SO AT 60 G B
Lacks), COS eBg@0ok FephHsatinmmadse Flp@aﬁar@ere@ﬁ KpshedayBarr Virus
ki dney cel | SIEW 0% ()g?leﬁlﬁ:%ﬁorh"a(ﬂ‘ﬁp?r ar@ théxp@&'sﬂoﬁ cassette

because heteral pr ot el ns .expr.es t hese host.s
can be ol dediiqhHto dels Lt CKREEEITh (Gl E‘gﬁtﬁpga%sagégotem in the
glycosylatednaﬁﬁdnﬁulfakhdtaaﬂordhagbyOsﬁheepp&mﬁﬁﬂ ammnm
?%ggz) Cg|2|7_83 ?r%}e)ﬁigeé%@rg{néfer sgla ent t(rgg‘%te\,{c? Pe%}o% a nucleic
pat hogen of Iacidasquerhqenpmmdwgeshe Iltetebelbgmgﬁs Ppb'Pt‘lbtede, and a
class of hu 1
yrphooyt es”??%ﬁr’]tg ofr%free Of @Bﬁ%%mwﬁ nQ%rsp\é F}raﬁgl%gatlor}?slgna
unr egul afked| ylt(chﬂqcmrsaldcﬁurthﬁrrp %naléw g}}%@derwe Fdk| ds,
B., RaveR) Pr egsatify sfepsied 98 D)foPE3 t9 Hines.
characte??stlﬁﬁ?eggur% of EBvlgfansforned cells is the

ressi o $0 cal

5 GReBhRvaptP s TR eBiOVIE | heoremNg] FoPEdHStoRyof 3
ter&elogeuxpcdypﬁdpademm\van|sadtp$o¢esa/®ntmmesi dentified so
far. The EBNA-1 protein plays an inportant role in the
replication ; V. €ifhehfon;
transforﬁgd %éﬁh??ggrB@%ﬁEﬁng??ghﬁafnﬂ a §ec%%
el ement , by he celtprdng the sassny ésltluwe(roﬁq’mtlomseﬁabé%t@r the
incis, the kgl éfahe RAErJIGOE O ldzf epl somes
W thin th ﬁ?% t_Flal?lled ﬂﬁ? g@ Qﬂ geV|p
AJ. Mof] CEFOverREihe ste(%é@;ﬁg b, GoyhE fule
J. L., et aI , Nature (London) 313 (1985) 812-815). The
ofhePceegneimyventsonmalie prpvides avkit fegitmproduvgodyefda rodent cell
YR ShETROANYHENn LAT Lol gngé%peats The first
is a p seguence segnent separated in the
virus' nucleic acid by C|rca 1000 bp fron1the famly
of repeafs. trpderd selbng segnent is conposed of a 30 bp
sleque{}ceb}) hat ﬁr§t7 pl?ixgaiS e&ggﬂgté Hﬁﬁokﬁl}}dﬁ@ﬂngﬁ &f repﬁtanon, a
al ., Virol ogy
Vi | Cel . _aiféliog’ paaek) 59450 Sk Bap RiprEsiogy Cosiifq for the
of repeats pé$sessBsnt%3uabhkkmyAmogenhaﬁﬁﬁﬁA1) whereby said
transcription r\é@%nea§a# B d¥agd,Hydme) rlyaprSln%‘Ef&m seQLAE, a
arolein repf?ca t1on e coinete ori P- segnent
assists in mai wetaanslagg tregion| asaideiexacihraunmss omapdipg the
The conbi nat |E‘B'N1’Qfl eifBM| a PB*QirRiaRslated€reglon comprising a
trans-acting i P or protein, and oriP permts the
const ruct i on P8Pt °8S18% ki ch, once t hey have been
i ntroducey i ratsecofmdqﬂishudabﬁxpsltsmgla)pmhérmmi oéginad replication, a
epi sones and sta repli el
proliferati ors]gfc% rlqar)éerY ? ES{}SE %%H n\gllrlgs (I'@V) origin of
(London) 313r(p1@8t59n 8QQPBl®d RBi @mwsxom casatteawltabbvnfor the
Cell. Biol. %ﬁ)@ 0158;?41&&51%%0%1-%%@?@% %eﬂﬂgnlto%ent cell,
exploit the re Ilcatlon mechani'sm he host cell for
replication &fhereby thpexpsasionsaesette gomprgses g|promegss sequence, a

Ip/ﬁlr g: . BchlJmngGSH(eZ@pﬂHe idGod@dtionksfaSiaktleiPdeid séﬁueﬂl:e, and a

i 1989) 1026-1033) trat
Lhat " pl asri 49 Ul HEEOREORDRHIG AR ERRI R Ehe
EBV origin of replication can be pernanently retai ned
i Im drieeentteldimentcdf ehesin@éntivunthn radenk sell iTheéiED oele t he
presence of the EBNA-1 protein was sufficient; no
ot her el enent of the EBV was required (see also Aiyar
A, et al., EMBO J. 17 (1998) 6394-6403; Hung, S.C.,
et al., PNAS 98 (2001) 1865-1870; Yates, J.L., in DNA
Replication in Eukaryotic Cells, ed. by DePhanphilis,
ML., Cold Spring Harbor Laboratory, NY. (1996) pages

— ——
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Yates, J.L., et al., J. Vir. 74 (2000) 4512-4522). The
EBNA-1 protein |inks the episone to the host cell's

W@ prairsee duri ng epi sone replication and t heP@u§P2006/010308

assures the propagation of the episone during cell
di vi si on. Such a rrut ual rel abi-onship is also known for
ot her viruses, the large T-antigen fromthe

ﬂ%%éﬂley%ﬁqﬂ%di‘men@ %\{/tﬁfé\)/? v@ﬁ‘ﬁjor{ tH% @-IbEge'llQE %l@étﬂf g%hpme group

e Bovi ne Papi rus

Somprsee She colbel CHEOKE S819)-BEDS: CHIBTGE. ot BOHQy cell

ak resshl mg@BNA’iupl&g&) 1-9; Lebkowski, J.S., et al.
I'ID . Biol. 4 (1984) 1951-1960). The conbi nat i on

Eg é’&'gﬁ'{ﬁ {?‘ﬁgg eé’géﬁl}mb? gﬁngtqﬁgqnt}o& %15 ?\gF BY gous p(ﬁypeptlde to

é))etaxpodsxednmse]meded fearh chegoargl yomepbing qiroahngxgeper&;ames enzyme

%) ney %}@Jﬂ nthﬁjbﬁ)rs elﬁ% ess:c:tﬁla&(?k nﬁllrég)%gg l}/ gpt'npe e}l)oly}%egtldes,

thqégféwgrmg‘@mnb@me MQgﬁomq pmteloprgrﬁwrlefaém nfgythmpmetm,
'%Hfdﬁ%lﬁao‘[e%ﬁept@fdsﬁ F QfieRePkiasS M tht&RRLAY, N lﬁgmhﬂé‘%&ﬁ}(ms, or
ori P ( Horl& RA, et al., Prot. Exp. Purif

(mgynoglabrlin d@pmERtsUs pat ent 4, 686, 186 a r econbi nant
vectors and a eukaryotic host transforned ther eby have
bﬁameraﬁl@csdleﬂnt Iehe HeBYolegewepblspaitide iand inBhidndglowild or an
onbi ns Flobu Iy fra {COI’TbI nant vector. In WD 2002/ 090533

é S? Jeess fgﬁ]e broduction of reconbi nant proteins

by transi ent transfection of suspension-grown human
dntanptheir embioditesntche Ipsoqdurtign o] the |hieteeolagaitsi retegie aeqoréing to
\RE h?r?érﬁ)im}eﬁuf)ﬁwaliﬁédi olthaaes Q§nsﬁ’€n@¥ﬂagbt'9&1<)tnhe EBV
origin of replication are naintal ned

xtraghronpsqmal | y 2004/ 053137, nmet hod. for, th

R GAAEET SOBRITRE St }rﬁa?v{ﬁ%evsygglpsmd& Isigfeird intd the Cliture
unédiams| at ed RNA nol ecul es in host cells is reported.
WD 2004/ 018506 reports conpositions and nmet hods

[ t

AR FobBafhe P BEUE AR RTINS iR G RTY 18 thf Joden:
sall ecmltaappaq leatti ie sadEpir00BekeD, Pegforably @ lead opsi Repkaryotic

\“e1etitin hfked hPhiQeddLs S aI@RGEC 9le@AGRNRES DNA in
eukaryotic host cells and the uses of the reconbi nant

ector for ter st.abl e duct .
Fodaper imb i o R e RaR e Pab PO el Meduged into
fome rodan sélbs beveenbnaasdhiecplesnamual i an host cell is
reported in US patent 5,707,830. The expression vector
Clﬂrﬁl@{ ?erﬁgoéﬂﬁt&?bpﬂl@%%ntl}{hﬁ%ef ‘ﬁmﬂe}’op la&ﬁﬂ@ tPodifted into

copy O gene that can be functi onal
eheredeaberlliin thaemoder bepeen aneandihyes peeforilybe é{ﬁ?ﬁr‘i’lﬂe and
Who@Phashii@yi des the ability of the vector to replicate
in the host cell, and an expression cassette. WD
021%2 005 re LS annenhanced transfection system
%ﬁ%@%ﬂ%menance system a strong
pronot er/ enhancer, a protein transactivation system
alrtet car:@nmnacxmmgprbmdeaa hetest alllowbersinpraot widant cEHexpresses the
AIERle! B Vol 'Ndclegreﬁnﬁg@Pi (EBIANI94n 4 B8RS aREFRYSE, @krein
i P containing plasmd Is not rep icating efficiently
éﬁ'd“-’@H@“@éJOF@“SES g., lack cellular factors for the
transactivation syst em Wsokenski, D. A, and Yates,
J.L., (Jay Vi apr(ﬂ(argolﬁ%&)l)gm’z&ﬁzplzﬁﬁﬁh rrentl oned t hat EBV
plasmd pI|c ti.on does not cross species lines from
cells of grlﬁﬁ ‘éc§1°Pdn%rEFrl’s of rodents. This is based
on a m se) ngam BpaeiachdroVimist{ ABY) hogin g regtlieatimon (ordl)y ed
in DNA replication, which is mssing in rodents.
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Tom yasu, K-i., et al., Biochem Biophys. Res. Commun.
253 (1998) 733-738, M zuguchi, H, et al., FEBS

WQ2a0re480U72 (2000) 173-178, and WO 2005/ 02403BCERRING6/010308

pl asm ds containing both an ori P and EBNA-1 structural
gene together with other elefents. US patent 5,976, 807
reports a method for producing reconbi nant eukaryotic

cell lings e%x?F;Fp@'@ésﬂgl e{tE QLlugxb[UfBI' ﬁier&ﬁpefs&bﬁléﬁ ﬁ@t%rologous

Transfected ce are obtal ne expr essi hg an
protein and popeitidean Sa@aéft eptreell hesshy crist exappssiomeessette

Summary of t b&npAYsAlgroMold?Sedildhé£ R’ iy Alat&lregion, a nucleic
provi des an ex ressi on sys emf r the expression of

het er ol ogousa% St@ioRse |"'HC g it é’équ]iOgWé%PO ¥hentide, and a 3’

syst em conpr u€snsldied eogidn doBiAisingeppalpadehylaggl sigedli on
and nmai nt enance syst em of the Epstein-Barr- Virus.

\%ﬁl Ful me?ﬁl% sa‘nd ec Ici:]uve(lse trlc%p nr§oo\{1lt q}eﬁcu%ifn?ﬂn }ltl anje 'described

er eln ero Ses
i egs ANsiHeb irMAmh, Gamrent PEBles in Mnhtccleanlm, ‘dnlumes I to III

Q@@@ﬁn@lov@p% £ nan?laH m@p'HSEm%dCWA'?Sﬁlng)AePractlcal Approach,
pro aryotlc orl lcatlon el ectli

nedlrees [ end HA1 t@i"f?—rﬁs ey g e EBFhnsyi Bilredp, Animal Cell

;@ﬂ{dr@ atal p}ﬁct(cﬁr épcp)mac?a IRINPAXP(1886); WatSAS FELL @ ab umc@b{benant
eSSI a

affia, St BuiRn, W&rsﬁg?@%%w%???&%&gg fics to Clones;

ddlffpf\f@fé?uhhfhe@ﬂﬁ@@?) Seliyygned, Cell Biolegyt Sm@sﬂﬂdﬁdbn Academic

rﬁ?ésog 99§%n¥gsﬁ1’1%éalﬁlld é@ﬂﬂ%”&? A%{f&gp % G1\/Iamual of Basic

FansT ate
c%%nmstmée@né(ﬂdmﬁ%ra@ﬂow KicghaY- (1988 cur r ent

i nvention further provides a nethod for obtaining a
rdgntleic€ddid aCEOLSHAN Geleth, t REerd MY QAL bOMeastVBeARNY dd¥enaturally
nmet hod co ses, he ste s of viding a rodent
Cryirng) TR o % RSPHGY n@v%gﬂprma?&;omreduced
OrEct(thSlnﬁJIﬁtI)r éb]lolnemilumﬂy oac8 ehgtinap nefameiket to dedsegquences of the

\}Hd{(" duﬁr %l (élg(?t@%gsér Nt l"Cf ?(Eﬁhkg r§ lof eg'ﬁ)l&%ﬁt Ffmgtl&%ﬁ elements,

extpele ssnonlimitsd é@tmom@ﬁmr ﬁsestr@smmem sabueasoegr erigin of
FeplitAtibANBhAhH €deil ggl'd%n He lﬂh’lgl ® & ﬁi‘dlegc a&d Lf%%ﬁfénts preferably

encod B rote and ns a
o#ﬁ %Pé?»l“éEh HNQ ae ‘13 ew& ‘é"t ) eéizﬁﬁl@ E’)‘lca means The
Ilﬁicfe(ikdhkﬁd lt@n bai 1dte@fa&é‘d’flrdo Rhothat @uslaicCthd)d@ltm @&plhsnaif; or the

sel a st t r ansf,or dent
BOPBT AL BRES Ofdr S ORI oD dl i R e grmgre others
phoitkrapdtexpressiomivertars. Tygydally.at plmnr,lidawlal elsectinpnisqrapiakaryotic
oL ¢ ¢l i gat o
e K
erﬁblrféggnb%p%ff seherblemarksy dtis: aprrieiBinor tgtragysline resistance gene),

tioaRplieftimcthndade o eéslpectWe@r e Sertsk 1ﬁ>bﬁ£t@ﬁ§l on
cassette COI’TprI Ses a pr onot er sequence

| at
UhauRER o B Bty e b ARG Seq“ﬁ??ilhﬁil?%?%fas&ng of
riedivelvabugherdtslieng a pol yadenyl ation signal, f)
i ntroducing said further plasmd e) into rodent cell

d])he ge)rmr @19@&11& r%lglds%&ﬁl% @e) 40 uIe)i \fvﬁflmuﬁng Q Ehéa'tlgﬁsden-g"t@ the
current |nvent|on her provides a procg
pﬂ’%@f@é‘é? sefiusnces of a nucleic acid molecule and variants thereof, which code

for a peptide, polypeptide or protein or a functional variant thereof, i.e. e.g.
proteins with different amino acid sequences but having the same biological

functionality/activity. These modifications are due e.g. to the degeneration of the
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het er ol ogous pol ypepti de, wherein said process
conprises a) providing a rodent cell according to the

WO poo@asscon; b) cul turing the rodent cell underPCT/EP2006/010308

conditions suitable for the expression of the
het er ol ogous pol ypepti de; c) 8r-ecovering the
het er ol ogous pol ypeptide fromthe culture. The current

irggﬁ&ﬂ.t dod @'u?a?ioHE g}ﬂkﬁj§§%&nﬁfnhtitﬂ>5s,td%?etﬂ%9%ﬂ&%@rﬂs £fd Be like.
ent cel

] accor I'nvent1 on, Where
K wareajmﬂf jasretery daff qrweﬁhe aBino; ack) sequengegirom) aas?ﬁeat protein’s

CARb 1a31dN@q aerfl@ QKI&HMQE bF a@dlhgh deldtionSd/ GradubBitutidn of one or
sel ection na

&5 functi onal expre55|§n caﬁxet

fiBrTSt %‘nEp%ﬂ F?ﬁ‘dﬁé i tP‘El panqnt P%F‘n&ﬁﬂ‘rl"d’éﬁ ! ‘E@ )varlant
Whigltaby ais @intheaqid esftieAce leaigelt lascInvpamitsadd péquenteidentity
S BRSS o el AR LR Bl QPG et prcteaby
uniasr®at ed regi on conprising a pol yadenyl ati on

signal; c) a second plasmd conprising a prokaryotic

01{111 Oefhredsion® ngs'\sgt%t | Qfrs R0 SEGEEICOR IR Since QHatEgéxtnﬁhges the

Barr Virus (E origin of replication (oriP), an

eSlenes NeResHRG s eKRregsivn aml eeciesionigf@t dsaprthe sPRIAING sguctural
hefP egious pol ypeptide in the rodent cell, whereby

the expression cassette conprises a pronnter sequence,

l " te f th trodycti f
S et cferdh % e e pntd 3 eEORRR B B o S5 Which i
pocyadgiyl dieiespressigmaf a peptidenpolgpdpsid we protein. Bh*ede the coding
'éj%xggltth@genter%? Qggﬁéth&el}u!ncﬁ&l elgfpnfsqh% FJllHé@Eﬂf)&%Eer d1ntrons,

the i nvention t ecte
fansrterthi@atprdup conprising the cells CHO K, CHO DXBI |,
CHO D4, and CHO cell's expressing the EBNA- | protein

| £ “anatiar gpebaehdtethe 0bdihf eegdil sfRrdenk MitBBh{ DEighdl€equence.
heterologous polypept|de to be expressed is selected

e R T L

bacocl ogqtmw wsactttpvp,uqioItlyq)epmscdqasnonheﬂgeldognm@trelms;lelc acid

5&% ﬁﬁ%tkﬁ é?lnbxtlcpe' cﬁﬁ be%eféweﬁ ffcﬂﬁttﬁé' grou comprlsmg the
rop0|e

opoi et |n uki.ns,

|pré‘r0ft@r wagenGernafifoErBeEalavies GMYWﬂbg’Iﬂéb]an pimian Virus 40
f(rsargopm@nmkmcprhelde@mabmm Saute et @o81)omAUR), the promoter

B e A R O a0
het el.ol@fjous:7p7-ov ei(P8ag)k oglgtcanon tabdehipee szhchthte dehydrogenase
| (RO e VAL TRE AhedtCFactdral 24,0 gfr @naq%gac)t | Bhitin,

odi ment
sléerrpés @mnlm‘orqsrtbymﬁhmk@aﬁﬁe@ﬂ%\ﬁK] egamﬁgh ge, A, eta - Mol.

e@élpdﬁ (@@b) Qb5 15he WIGRAL bOf. tP‘r@c pNatfanQad Bef. Q09 Qe 8:1441-45
&%ent cel | contaln @ %ytmo sel ection L,
|9§]e) a“d;) frEFUBPYY SRAUFRES £ Bl?Femﬁtra RS Berelbatstes At @
nramknedf 2961@1%2) I3ea4.=2t) ond tiedl kb, \Rrefeered elrectrong) praunhlsedst, such as
funt her di ne ti nber of
ot R ERE ek s Ml Mgt HebPiond Ly BYERE rShorer,
ompoﬁdn@rcbmwr,plba@mcdm promateot Heat eshbddipremotes, thgterologous
' ﬁ}%ﬁ{gtérgrde.gscm, ﬂHHﬁﬁrgl&;m Qh@sg%xgﬁl hmm%%dt%,omduable
promoters (e.g. MMT), retroviral LTR promoters, RSV, as well as thymidine kinase
promoters (e.g. Herpes Simplex thymidine kinase promoter). Especially preferred
are strong viral promoters, such as adenoviral promoters, immediate early and late
cytomegalovirus promoter (CMV; Boshart et al., Cell 41 (1985) 521-30), mouse
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the rodent cell in the sanme step between one and
three, preferably between one and two plasm ds.

w@ea0alosssolt descri ption of the invention The curP@&HEP2006/010308

i nvention provides a rodent cell, wherein said rodent
cel | expresses the Epstein Barr Virus Nuclear Antigen
1 (EBNA-1) and contains an epi some, wherein said

GRARRIAR ¢ORBF 'v§ﬁ§ }ﬁ%m@t&rmmt lafid q(étgl Ar&ma virus promoter
repllca i on sel ect.ion_narker

Epun dhe long ﬁerlwnaiéeqeas &R@YnGefmﬁ% 5f .aﬁaPﬁoanN@Hr ppgd. Sei
dysmang exBressiyagl)cassette suitable for the expression

of a heterologous pol ypeptide in said rodent cell

SR PRLORIRES Sl LR Rot R 178 kG uPa RLRE! £ huctec
seguequenenced tmpdsst dlehegenod gybudemddtiopepf pritaryamahsaripts
?bf a%%%&ﬂ{@h?&@ qardesgglgéhcg QIR drnd] TYk &Q#%@Q{%H%@Bh nggrising

techni ques for carr
m@olyadfrrwmtlonnwraﬂm@n bg selgetee frasmdthengreup. ccmsu%lof the 3’

FarMansi@ébd reg?éhrc% rPr @9@1y§déd91amhes¢gﬂa&rde%v@a %yn SV40, the
qunF t g; g Fb
Bepe | gt owmsrejv oRe p?%fg%l ’cé‘?“’%@ﬁa@ phin Sgieynpad the

Ithﬁxlﬁiﬂlhé k(nli%@n,e thfecg d—Iddpd:sV&frﬁaﬂdxythEﬁﬁ&ﬂé kitaes polgydenylation
(ed.), Animal Cell Culture - a practical
Beach, IR Press (1986): Watson, J.D., et al.
Reconblnant DNA, Second Edition, CHSL Press (1992)
Vi firesiskeaee gael or aFisdesti@anaarkes’ @hoeheis: ussd ¥ntercyapgeably within

RuRl 4 i%ﬁt?ol{, ]19847 enecﬁlla{ Sllows - celﬁdcarggﬁé lih BB O8Y be spec1ﬁcally
Secon Edi tion, demc Pre Freshney

R I
CEleEiSH 0T 3GAITR N O Prsense ﬁa%qresapné@glseleq*&wﬁeah dstseful
Sasive résibtdrico@eneAl am aitibibiis Sesistan€e gens. This @él&ﬁiz))l maﬁrker allows

"nucleic,acid." a her el refer

ptﬁf Bosh ) Wabitommid rifife Bt et apodl i in' B8 Bhesence

eofabd comgespopding pepbiotie; a/\hormhraoathrrbed bpsiohgli e\cbuld not be capable
5‘39'0@@9 Ve undlélpﬁlens%feytrl tuPE & cflﬂl(g]rgs Sa@éﬁoﬁlerfl%‘kers can be

er to t € sequences of e Individ nucl eOtI de
drOStttyewr@a%m| balanrienabsP Oéwp(r éslsdlomuﬁ@tkﬁsr?HPWéF EFHOY f@f cells

V@k thgl ﬁhenrﬂﬁrldef M@ ehst &gﬂﬁm&ﬁon 3mnankefsr Al @éll@d:arrymg the
or..orl 1 on

on, 4 lica
B o TR S P LG e il con
fresigamedt ©,a prugf @r @inhpenbNAf6r agreertiobic ontthaholar defedttinehe host
I t
IC%H ‘ﬂ;l aﬁrogefrygt\{{] echlf él a%g(gné%%/ é)?lge%g}: gég'lres %@?elrlgg gxgslguﬁéeelagamst
i armlacwnas mtr@cmlm@ h&aganpie/ ehrdissopbenfola aey lf%mymtwc used.

heststdel | genll a§§§hﬂ W‘l%l Lé@ﬁ% 6@”&1]5“ h)%l’lﬁiesr@% ! ltBe afthes for
expr essi On vec al sp

BHPPEREosidepy "aBSfjﬁliaéfba Foh o c@%rprt?ls. ngy g&pmy<in
qshog otednsfeefke | (Chag) Oﬂedn@yc@ dnlde GGo$ EAPH[ Icﬁ]h)nirofolate reductase

i on. t abl.e nmarker (
@‘*ﬁ%@i R BB LB B SRl ol 1 BAEGs spfperase
stemophmynt}esqmeémdvleb shistolinalfehydrogeras¢ thiggadinedr a and genes
| h ! S

B RELACLS b R BRRh B Bl P e,
TFROCing [ ﬁi‘d novrephengls dadéqbrder markesegengst Bre ¢gssrdbed in
ape) vyesieandenotrsndihe nucl eoti de sequences of a

nucl eic acid nol ecul e and variants thereof, which code

for. ept i de, | ypeptide.or protei,n or,a.functi

Bsich BP0 MRERREST By fHo el Y Gripy dped Slection
amarker adi dlss @qmdmegenbmndmdmgnzg ntdil&ukalmntnllglrmglpmalent in the
functiopal [ T n r e .
407 B RSkl st (GRE), T HaF TR g encoding
mut at i ons, such as poi nt nutations, deletlons,

insertions and the Iike. A variant of a protein

differs in the am no acid sequence from a parent
protein's
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am no acid sequence by virtue of addition, deletion
and/ or substitution of one or nbre am no acid

WO 2®7Mess0s) in the parent protein sequence. O RECTIEPI004/010308

a variant will have an am no aci d sequence havi ng at
| east 90% ami no aci d sequenc&identity with the parent
protein sequence, nore preferably at | east 95% and

RS B %&ﬁgaé%l Jis@bedi@RE S %ell Mot ﬁwoﬁ%gltﬁfs g‘eaéssﬁlt/eoy the
refers to nucl e|c aci.d sequence that conprises theée
eletactinn of thedbwsasesnoe smittsdpiedsiF- and secretion of at
Ieast the contained structural gene in a cell. A

Qfotld Eé%ﬁoﬂ V&e@iifﬁﬁlasmﬁisgcanobe @r@;bu’g@féﬁsﬁlﬁﬁrcﬁdérMC acells.
necessar

I}] tS €S, n %OPaS g ﬂp Cﬁ arr more

ot @ %‘éb‘t?’a’é SO pYSIoS RIS T 47 gt ath oy

rthgm one trésistayeagseoe N iope Sesidtirere genn asibdn &dr wlokapotis selection

| | udi r ns, and termnators. A
%fg%fgggeﬁﬂéﬁgﬁ&gg%%%gégghe codi ng region of a gene

Wi t hout a S|gnal sequence. The term "pronoter" as used

wikegilatornFlemapisl pe Hsgdohereianefestonyclegtifa sestugnens direseat in cis,

afdcEks SO L MR s FRIONL EndYYB Iarahblemsﬂ @ﬁfﬂ@é s@h1£tQFh] YPen@ encoding a
down tre m nycl eic acjd uen

A PRt o Br el WPl e s P Rk Ekdalogy ements
mcﬁrmllg rcoffpiise ACR®nafterc ypmmgabbmer slmc(LGM/geneem by eqpressed,

STy SRR s oy o
ex

csenuericacthd tarm heasscriptioggal @tlmuwamter egfertto dlie Radeic acid base in
Sﬂ H@ cyhre bk IBEE’ Q Qlyeam&leﬁt aélh 1n€@rhl)ra¥gd 1@6-®¢ primary

dehyde phosphat e ydr ogenase
(Wﬂ ) 1. ?é MN%I preqp&or, @eotﬁﬂﬁfnlbtl‘f)qa B%IB?tIQP %ﬂep‘ﬁé}' overlap
(\EEh khea{brféhﬂ))ter sl éiﬂetthHk tehigr ﬁ@ﬁsc&pﬂ'@hzﬂ)tefﬁhlhhﬁon site" refers to a

1}/c €0 P%ecggplfaes 1’6191‘ }regggedo-arlﬁle\ﬁa ﬁﬁ% IQ% étgeg(f of m%,rs%t to be

I\laadscrll#«:tadthasccauski SRN\A D8lybdetdsed Bo ( k@Bdnate amnisctlpeon The

;gcg*gﬁig%lg?t\foerrc‘ ﬁg{f;ﬂr&gﬁiengg eé\gg%{?}(?%gg 133&1*%@8%5 ﬂ}oﬁggkethﬁ signal for
|t‘|hkedeamg@f ¢ epecificesits poky prabpbruk aém,tw BRNA and the post-
a&'@rﬁ@f‘{ tigdal @H@ﬁi‘éheﬁqstlken&lelﬁ(iﬁrﬁpyé quéhce®f MoutA0B-200 adenine

oélgiteg onmm &e ﬁfeh (gtveéﬁ @Ei ﬁllhs Bfgagny ation signal sequence

hlﬁhﬁ iradwaipoihs cprenmiseteguéree PATAAA Jodatsdeat ahbabil O 36 maicleotides
r L8 i nduci bl e pronoters (e.g.
?ﬂnJ%%éﬁbﬁ%ﬁ Eggéﬁgonnters, RSV, as well as
t hym di ne ki nase pronoters (e.g. Herpes Sinplex
t hy aredurs kiserasted mrabyaspeds,. thessirictwipl gensr af arterest additionally

SdonPptekeyd DNA R Q{mt @Ha% en&u@ba ggnaae&pueﬁtemahdd@rp@ ee'I“ﬁe signal

imedi ate early tone ?QOVI
Wncgcfgwg}st th@t neé(f y sy 5f1 Req 8 Q? ygg[i( 0)or protem to and
nﬁhh@.@h&lﬁ'ﬁ’ﬁﬂymémﬁﬁfnewhdﬂs thlal’plﬂ}qlie@tldé MAATYY rowaed! fdrRaeetion. The

e S R R R T

(mmg)h 61767'ER811)em5ﬂh96té5 nfor ribbyféldemﬂ afi e sigeplajequenye the

ur%@ nidd1b u&hhéstac@m ISG&Eﬁ&nnﬁ@mE s%ssréHﬁéleirﬁe@Fdrg the used
ence used to_induce, cl eav yadeny| ation

o‘f‘gfb‘ll ﬁmﬁycetfraaﬁ% beresognized Ry ‘ﬁg‘m Fell’ %Rf@F%P%:afHJc‘Ff&YmeS of the

SREMEDR TaTRBRBNL . The 3' untransl ated region

conprising a polyadenyl ati on signal can be sel ected

fromthe group consisting of the 3" untransl ated

regi on conprising a polyadenylation signals derived

from Sv40, the gene for bovine growh hornone (BGH)

i mmunogl obul i n genes, and the thyni di ne ki nase gene

(tk, e.g. Herpes Sinplex thym di ne kinase

pol yadenyl ati on signal). A "resistance gene" or a

"sel ection marker", which is used interchangeably

wi t hin
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this application, is a gene that allows cells carrying
the gene to be specifically selected for or against,

WO poorhesopt esence of a correspondi ng sel ecti on BGERP2006X010308

useful positive resistance gene is an antibiotic
resi stance gene. This sel ectibn marker allows the host
ceII transfornmed with the gene to be positively

stﬁqlai Pergula% zlgf%rrwn%sﬁ%ﬁe thraiilglgtl&lpa:i Erﬁﬁﬁ%}{j [ﬁgG%and stop

ant| |ot| transfor ned_hos
<agan |<EAt\ngﬁmT&A)s dpvnteenal ﬁéew%@t&yeﬂlféémﬁ/% camybe fyclded

GARGMkIcBRGruche! ection markers can be positive,
negati ve or bifunctional. Positive selection markers

aj I, | gct f i t K wh
oL LSS oo PR TRISH g ERRERS oo
rmnk/etruttur:ibegeseloeotudm yiciél sequevat ed. whiylpiic &l dperalay linked. A

iper gl%ttérQFclH?é’slg%lanJe %ﬁﬁrﬁoﬁm&ﬁ&'ﬁ%&ﬁg gn%gr esc?lliaﬂgn%%itiation

ensa or cat

hTiyt proshgters| ysed gl dreylynicidonsd |in she setbhpstofghpdrost calleimewhich

Pfé%glf)h g tH@s%le%feﬁ%@&ue@iQ@ﬁsr@;ntéﬂﬁht‘éﬂl Ailftge number of promoters
CyC | ne, ana Cl I'i%lor ch Ora, heni col are

f‘P@&aé’ﬂt Fepstibuiye padycilefod gamessibles BIQMOtRS; from a variety of
QiiffétfeMOE(bLC‘rc&EEfewalD(I‘(hUdﬂ inethg art tand idemefeds @r databases such as

ROy 1o PROCT et oF akEhnggyed TRbRgHER:&hqieims e

Aklplpsmbrl'ey dndf a4 AfF €0 adwell as et}(eDHFIR)nerdzlmlymn aidnedual sasses). A
U S
LA S eGP PR g of -
oﬁéwmr@lgmsﬁmlﬁalhﬁ p dirpioten)is logagd jaribe uppteesam megion (5°) of a
%ﬁk Sbﬁﬁ&lﬁalt B RH¢ Qﬂ}ﬁ@drfbtlotﬁhlegﬂi}/tckl&a oPhl ﬁﬂfﬂt’@ﬂan gene. Sequence
Zeo and enolic.acid

or anp! ni col ny h
ooy h‘E‘FkB‘rO”@%‘ﬁréé S N gl BB IR B39 TS BOT A Often
V@a%eﬁ&&eﬂBy cBeshads rﬂc&ehé@idqomden Thee proere¢rodernéntaiinclude

c[?lgr esoli))p ng 1§8m Glebs Q‘Aﬁg\e&%u&éf 'd?mff Q%ggﬁgeF e(flff‘e"r%ptlatlon-

0 prOV| e en
mpesémelerrwntsr@ | McGehgg, R@re@rﬁll f Mebrigloennolpy éi%%h 551-60),

cga ) AMEEHs oﬁk@reté%én@eg(émly ér&ﬁn@sp%meoderﬂgr%?sm Treisman,
i ly. be dlstlngU|s e el | s not hangrln

Cc
Jon SRy hy-pRE (el cC 1) g7 et err SpaE@onse clements
UGREsgdahy BihéingFftes Eﬂcbkadjt}i@ﬁ itEan€t {PtidSS fa@tors, such as CRE/ATF

RN A8 S B p D PER BB AL B RERYE 1. et al, )

v&ot othquh.ad6f d199ey 257e8)oiSPén ciMb respomy etementt hiadingngrotein
Eﬁ"é}ﬂ)‘éﬁerﬂ%@?{ Ger?e eﬁ(@%ﬁb@@%) gl%ﬁeocltlﬁ'ﬁ-gj ﬁctfoi)sr (see, 1n
p aryotic selec tion one usab eukar
sgeneral; YYatsonrel alat esisy MO&%M sBlol%Yug%d fhe@@en 4th efder The
t&ﬂwﬁinmﬁmﬁngsequsl [WoRsRnY, [it. Ciosy, @Mﬁl&ﬁﬁﬁgtef BIP. and

e

| proefeeat thehlhthe tatanseangotipoo@inaregesliatrespyne ter’mnhéucmg agent.
r . .

2[?1 %t{jl%’taﬁﬁmarté %? tr%BPcrrlg)%Belg ndP %#?agér?sg ah quUCITg agent if the

mnomcmn o mtlttéwmmamomx Bﬁpr@sﬁblgﬁdoraoters are also known. For

flenyk at. fd%n Rindial iS PGy aI@@atéc?ru'ﬁbn binding of growth
tra SCflptlon |n|t|at|0n site" refers t

th
MREMAINE tadisdessRiys qmtherrgll g\éﬁ@cecS?traégﬁHm(.% r‘tgb‘?a[t‘ﬁjeexpressmn
fdahHe deHieh@l by agifidial Hﬂﬁi@pﬂ’o@ﬁ(ﬁérsltﬂzh(tohh& & ioffRIGMV promoter

PRGES b by RirondEr S ones it deniaiob bR 1R Tetggperator

pritesrahdr bledguemeseripiitve Upom ddditams of itht irehabr tetracycline, Tet-
termnation site" refers to a nucl eoti de sequence
normal ly represented at the 3 end of a gene of

interest to be transcribed, that causes RNA pol ynerase

to termnate transcription. The pol yadenyl ati on signa
sequence, or pol yA addition signal, provides the

signal for the cleavage at a specific site at the 3

end of eukaryotlc nRNA and the posttranscrlptlona

o o s Y o o o - o I A PNIN NN N



10

15

20

25

30

35

may i nclude the consensus sequence AATAAAl ocated at
about 10-30 nucl eoti des upstreamfromthe site of

W@ wawssgel To produce a secreted pol ypepti de, BEGEEP2006/010308

structural gene of interest additionally conprises a
DNA segnent that encodes a sidjnal sequence/l eader
peptide. The signal sequence directs the newy

SYPlRs §e1qzleﬂ§31t e el y Vﬁt%ﬁe‘rﬂ@r Q\rngt ﬁjaﬂsctr%txﬁﬂdgroceeds

t hr oug nor ane ere po tid
r(&osea, MranckBugardohl. PhhaAS s&9gH§92)séa‘k?y Eifgl )i §og pthgyegducible
qfrtmll@yergsl ﬁ@mdu@er}ha@ﬂ&%&m il tHe@t PRSEIRYSroAotbRE see, e.g

SRR Pl e e st ¥te ool ﬁrroﬁf%rﬂ?lﬂ@cﬁoi {1394) s16-

cx20! ' smeeg rthtl amansaﬁilal pawoueﬁs elsg ehivealbeenl Ndemstifiade ag herong
gpsr?)frm%erg Foéthe% ﬁs ane%}e)reﬁsmn are tBF S{,g é’ICIIJ’ZI'eO?nOQXI', acli]enowrus ma]or
rhaieh prcenqter'r r mwaatmcmlédthmgml htpyomotdr e Rens ssargrphaiderva long
a t0 T
LRSI UL SO R RSP 05
cabB 89, vimaie BF Il plarabégndn.randt kumap %P@Wﬁ@levlws mmediate

r@tieheorhBted (OMIVWIBICI eot i de sequence that controls
transcription of a gene/structural gene or nucl eic

de t :
oot can e Gingfutie 18 SRR oK aPAEE" ¢ p ip-actin
dDNAt ede&m&urthqm datmon Aiprombieono ifdreasp tanedrption) sey b hdcessary
\?\-% Bgdd Hp%n)hﬁlctk? wﬁtﬁlthe tpY&ﬁo%(’ th hﬁcr@é%@tthg Blvkl bfnexpressmn
expressiron e selecte sequenc
&hﬁ%léﬂﬂi)l"alﬁe& pRomateg ealpnebad dfl%rb@rrmcad@du i‘ﬁclauﬁ’laﬁfgrlptlonal

CBShickickat| ORUS (il BREESSIrAL T PROITRIg he rBMorcr
ri.e | eren SOou nown I n e
il l%aﬂéey RS S GESs o8 Sl Le e CMETE RS U) o Bank) and

are available as or within cloned pol ynucl eoti des

(A Senhaecqy’,,asdepd hietenr, i refersstoch palsmﬁﬂT@ﬁicESse‘qBéﬂceahat enhances
I o . [1] ; [1] .

g%%%ﬁl %HTSf g §gl{1 { Cé:fﬂgg\éécﬂlgﬁ%ee&) ﬁj‘} is @erﬁﬁg MRK&!. Unlike

rrraﬁsmris pmlhermceof arg relativebt erri%ﬂtatg@h@d rrwﬁlqmmdyperalent and have

PRATbERA 55 of @C @l!l?sﬂ?;' Rt Qe upgblr erm 3189'30(19@5) PRI 223) to the
gene, .proxi mal etranéé:rlptlo

t
SrvnErRion ua’ém@lt igefL ERED Bt85EhYs em’hﬂgﬂ{ pr ¢18§@r%29 40) as
taell af within e ctddhﬁ@&qhﬂmdel 1adelfqmsbtf)rnfe[ @.'IPS,Cd‘tI 401 iNosl. ek Bio., 4
R LRy A L
sfreres theTAr'ﬁAscs'@qlgpengggatlc@AAi]te s@q @emp@glderable dlstances from the
n
d{%rfofn%rtg El'tl%dgﬁrlﬁgﬁ?éltfﬁg %nﬁ&%%%s 6&%5?%5 gﬁ%l%g}gﬁd ﬁ&gtlonally
reish BRABOEI e helifse TuRkRn of enbAngE é@é‘bﬁs"é“é‘i}’e?féﬁff%rem sources

(23RBSl TR@WS MR Nthe Rrt (SRITideatified in CRIHAEes Biueh - as1GEARHR) and
e, el enents

| t d
At 2o SRR SR TR R b oS otk Bfogtories
GREVl AT the(AT @Biab gl advbiher cenmekcigl 0] indivigilual Geces). 26Mumber of

HEARRATERS B el ol U oy e

MiVeproni@tRERIsoLcoakEse eRhaucer @spen®@xplfor esamploal of the strong

2&%n@4&rs ﬁE‘t‘é‘d %&may fagstcemsdlr( §t?@ngf ér{hagé‘é}?(s%ls e. fv%saag M.M.,
et al ecugar BIO ogy the CGene, 4th ed

T@i%f‘egéﬁf‘&‘ﬁ??ff%m% 9bUBr)-shi ng Company, Inc. 1987,
and Lemaigre, F.P. and Rousseau, G G, Biochem J. 303
("TRf24gblylhdlded rdférs & pjusimapositioh Hf &wo bﬂdme &drﬁpcﬁrranm;)weenem the

tcho%;] ()tnre]:reltér at c%fbe(ti ra{aenf?lcar}ePattl E}ngtr[])(e:rrr{? ng, hte ef%%(gtqgnem their
nin UCIﬂ% agen I'n CO a

transcrlptlon is not regulated by an |ndu0|ng agent if
the pronoter is a constitutive pronoter. Repressible
pronoters are al so known. For exanple, the c-fos
pronoter is specifically activated upon bindi ng of
growt h hornone to its receptor on the cell surface.
Tetracycline (tet) regul ated expression
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can be achieved by artificial hybrid pronoters that
consist e.g. of a CW pronoter foll owed by two

waewsogspat or sites. The Tet-repressor binds tBRCT/RR200§010308

Tet-operator sites and bl ocks transcription. Upon
addi tion of the inducer tetrdtycline, Tetrepressor is
rel eased fromthe Tet-operator sites and transcription
BN P Fre( linked
B60598 R P2 B6r oMy B Bl EMERPR L8l e
retaslineaquentsi H ibads Hesls te ﬁeemb@romtiékage thedgansgrigjion of the
m&% uéice. abenér%ll')pr But %69 feR&saly, Me, DNA aequenfchd that are
BIO % 1994 6-, 520. Annng t.he eukar}/otlcd
pPB?FBP]éfrl wkedh e ﬁ BUgE ﬁ“ > BT R LO d9ip g protein encoding
[egions elich 4504 shjrgbryl Ruédr amxdn gedipeptide, eohtigudnydhdeiar teyding
ﬁ%{%ﬁzl glgor\?legeﬁg:’]n Pu% rmj ggra‘)%gglggescf; 6ér%)terngu§eqerallg located
tugrstrearalof tlepwding s@t;uulms,et tsarmmexteselndmgmtugmusr\mﬂn g¢r Edbancers
EAREPR Hodi
a[?OD'E& }(&E‘Fgla% %?Iﬁ%ﬁgﬁsd uétn@r?ﬁceQ%rﬁg é)[%lovll rél}?&l mediat e
elﬁrtlpey ephanee Eﬂcrf(amﬂ‘lrE)”r“PUthé’ the SABINGrequsase-aperably linked

CQMahéel PR l@&atéd"@;&k@ﬂtemtnﬁwtltﬁﬁl E@I”Mﬁ%ﬁ’fea&llof%odmg sequences and
n at acts

cis-actin el e

i cicBASEr PP TP Bh ey B ek R IR FLALS fRperably

|1rnkedm¢ Woeding anmhd:e/ith&:tmbgmkefht tsdodanek aabed dwnestieemadnd of

tile Lessd %Hceos ﬁtﬂaqqrans&h t?orppr%qpedg rthr%I h (%laqr}é]%uence
Péae ranscri pthona regul a el

@htcerthe tméyademxlmm sequegee. ségﬂ@rrg i @mcamrhs}r/lgd thye recombinant

I%Qm%? whl in! m%l e gn%ﬂg SFCIR GHHRDESS yaanan%k Iby ligation at

S A? ancer", as use Hgﬁreln
rcé’F‘é?@e*Pto regtr tfé‘loi?nﬂ Sed |C8’é"f'é‘é"d’& eHFSEICHPR £ 5116 fign @8% exXist, then
tgyarat loﬂFérﬁi&le@fldé’t a@eNersr 1iikeisnge aeuidnzeordorith iceiventional

erably linked. Unlike pronoters, enhancers are
ﬂ@?ggiVely orientation and p05|t|on i ndependent and
have been found 5" or (Lusk , et al., MIl. Cel
Bl'le ter® (81(988910111@8@621) hergirt In nsrtantsms‘cppti@n apgdfor , translation
V\‘.)ctcmrfhgaﬁlt}ﬁlﬂtar}%@t &BeTRE Jelel of tran&kip @&bn of S:%Lzémed oélilc(@ %?4 host

as well as wthin the codln sequenc |tse
(c@ lfé? 8. etprrplnedé%n tgﬂe baswgf t e@pq)urgloé corrgrsp@fgglg)mRNA that is
1&9&118 (bthe cdih @bﬁ@ﬁn@;le aﬁhmcmlsscﬁ&sd feempl seleedd bfleh&adih be

N TR T S N AT T s

aClohogg A Laboprtam Meeudnkaht Spsngriiprier drabapteiyesaNey York
aQES%gnﬂ'.dtgPaénchéﬂ B? apge(l)é@%de%?#]?&el &in9Fe ﬁumﬁﬁtegfby various

roma erent sources are

viekthoRh sy by ELIHS barra{ssao'msofor derhiplogisal achvidnphBgustein, or by
Séiﬁ Ho ﬁﬁ%aﬁamka a@mqide@\éaaérﬁwfeu@lsacqmwshm 1 Wegb8blotting or

ynucleoti de sequenge om e. osjtories

e PR eSSty i RO hER Hrsbertisti B togfhe proten (see
i Swehbriodkial al. s 0989c@sra). A nunber of pol ynucl eoti des
conpri sing pronoter sequences (such as the
c | v t 0
S§ gﬁg{gc%% tse?_%r %V’%{ c@ﬁ QH[R) Qh)ch al*m? gﬁr?e gﬁ%roh tﬁ@ g;n{}{b@étlde of the
Ilmgcrémnawovetrﬂ@ycedl %osé ofellainsludes olwghep e/@ﬁls ¢elleeused for

9pa %69'(51‘ thi¥ sm@@ﬁ}@étbﬁ Eﬂg'éﬂl‘f(@@bﬂgaceﬁs (k98 Lession of the
P

Oper a h E rs to a juxtaposition
ovr%c%aalogfnﬁ&yglce b gyot«ms Se%rﬁ“}aﬁlé“%‘&%ﬁfent S S0
described are in a relationship permtting themto
function in theirintended manner. For exanple, a
pronoter and/ or enhancer are operably linked to a
codi ng sequence, if it acts in cis to control or

nodul ate the transcription of the |inked sequence.
General ly, but not necessarily, the DNA sequences that
are "operably |inked" are contiguous and, where
necessary to join two protein encoding regions such as
a secretory | eader and a pol ypepti de, contiguous and
|n readlng frane Fbmever although an operably Ilnked

T o o o e o " o -
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do not have to be contiguous. An enhancer is operably
linked to a coding sequence if the enhancer increases

W@ e@no¢ssdpt i on of the codi ng sequence. Oper abl PCT/EPX0€/010308

enhancers can be | ocated upstream wthin or
downst ream of codi ng sequencé- and at consi derable
di stance fromthe pronoter. A polyadenylation site is

%epal%ypddg'ggfg 0;5(9¥1ﬂe1099“aﬂﬁn§%11defb§§i/u§§ Ediﬁéd“b§l| egeae bonds,

downst r eam en
kst cierodyessd fl?fé}fa”tyr%rn%)’é‘rﬂi‘eﬁici‘lb’n meeege ?4] ut 20
Céhﬁihﬂgcﬁﬁ“@éi@mendyfﬁeqefeh@dm@byE}iépﬁ&’ésatI on sequence
Li nking is acconplished by reconbi nant met hods known
4 he art odol o and/ o
A GReTeR s € mirsn Bl e U PR PP e Urp olypebtide chains
oelrerelyy @rl¢ast est chaot horansimies adiol langth @K i184 amirvesrids or more. A

DBLAE L5 oAb ARMYEL Rk 'pqﬁt@ge b el sLUNKRGR A BratSEups.

I'n acco onventil o

@%bele@gateﬁ ancéethﬁs apnhapéidis Srueﬁtetnusmts anayr khaddedgpiagprotein by
and/@n ihramch ahé %o@ﬁp 1l ﬂd@lﬂcé’& taadnmay Rast wig! the nZ]Skeof cell.

| evel of tr tion o red odu
dpleinsrepdeliiet ot afﬁnlsh%fe @*5 @ %&Q‘?ﬂﬂf gructures;

Ceﬁfdﬁt&ﬁﬁ&ﬂﬁh% aibthyidrat groumr a%eg‘ﬁnetaﬂytd’tﬁ spetified, Aart may be
g transcrlbed froma sel ected sequence can

ée%% ?n? 3 by PCR or by Northern hybridization

(see Sambrook et al., Mlecular Coning: A Laboratory

M&fﬂyerbbg@m BNgP rarpheteralpgaus pahpeptidn” yregm'Set@sa DNéwmylseide or a

Afblide P50l BbPuISRERIPHIY rolashRc ey pagauenrer 68hpQRides,

itated met hod S,
éﬂ At POt newé%[y mtﬁlga LgiVernhost \9?1? %X th@%éﬁérwogous to
of pbmcam‘nlmyt Bgl atyayomtdindADNAr @erivradefaeﬁdeathoen‘ clu§pecies (i.e.

t , W bl i. . . .
Sl USRS Bl B 280 Mg it o R e
baxngertomlstlhEApr boeexanigleca JaNBr owkecale aintzink@89 non-host DNA

gﬁ)@ﬁt e’ral‘cochﬂét g&llgfe kb eB r&lﬂ a8kl td N§ P SRAL Q@gment

encodi ng th pept| of the |nvent|on s
|fr‘Ptni*R3"éfUt€e@ pmepteeem quﬁtqel;ﬁdieéo Hzﬁ } petsrdegaysi PNde|malecule.

L@&@beher prhemagmn)m\ r'hb]%aﬂls @&ﬂt&ﬁgﬁ{@c%rpér&]iog@rﬂﬁls structural
e structura

eukar C or expression of t

ggéfﬁéo %Yé'a‘??F‘éW‘ 8 SAREPYOPIUET | s are mammal i an

cells. A "pol ypeptide" is a polyner of am no acid

r & pephidesor] mwilypegtidy epeed be almonedsyst G metecpleasia dederologous”
thetically. Polypeptides of |ess than

;%%“HQ%MOI%%M%U d reS| dues may be referred to as

"peptides." A "protein" is a macronnl ecul e conprising

ﬁee SFmproPlesipist aee pivEeer cH RS Wilhat Hs apRlicpidens fengiga Vehicle

claaitRe Bransfan oﬁ@br&@lc&ﬁbﬁnblenﬁé Relaf THAOmaRErAD lsagértéSauerbut not

DB e BB e RV AP TB Gt QPO B HERYA BirBgse of

athe @asned inonayp éphdditionsuinsdin taneotiginnely rdpbicadaedith onegessary
prregflcea'tlrcln %n‘ﬁl&? sgﬁiﬁurﬁé | lgy\'\’@é %h \Lhﬁ Eﬁ{sgﬂx&le 'o?] Stpaglgcq'i‘b(fﬁ)q of the
dé#&mﬂédnhélpéﬁ nin terms of thel r amino aci d backbone
structures; additions such as carbohydrate groups are

g&ﬂ&éﬁhkwea@# i$ PaGHEicedid AblecilBYsubIgaPs pleemtd cosmid, phageimid

et erol o erol.a
p‘UIn%e“ﬁta SEfial chramp g iy E&\ﬁm&h@s e Gapabiley SF replicating

pﬁit@mﬁﬁbms(ﬂ)e,m Qr hest p@ﬂul@ktmﬂgl vettoBNApiallg cuh@n ofe r a small
poLqu;)earH) r%&?rtlﬁ,’%%n PR & n é%a%a retclaggl ?r? s%tﬁ:ﬁlaﬁfow insertion of a
hetceamlaoglous)ltcculeaupaar deteunimableofshios| Withewyt lmm@il an Phgantial
derived fromthe host cell species (i.e. endogenous

DNA) so long as that host DNA is conbined with

non-host DNA (i.e. exogenous DNA). For exanple, a DNA

nol ecul e contai ning a non-host DNA segnent encoding a

pol ypepti de operably |inked to a host DNA segnent
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conprising a pronoter is considered to be a
het er ol ogous DNA nol ecul e. Conversely, a heterol ogous

wORA7MEteecul e can conpri se an endogenous St r uck@r/EP2006/010308

gene operably |inked with an exogenous pronoter. A
pepti de or polypeptide encodEﬂ-by a non-host DNA
nol ecul e is a "heterol ogous™ peptlde or pol ypepti de.

W&o%@:ﬁl”ﬁmcﬁbﬁ‘scm the ARor, \é@%&t as E}ﬁlc}é%ﬁge \%élhi'nﬁest BA&ding a

cation denote vehlc e, ﬁﬁ' f:tgiaans er f
GENEERE HREAPIGT itede del s imilesflifisaiion apd selection of cell
Qﬁﬁﬁf(ﬂfﬂe&l vitH tHeOdloiNg vegaby elegistineé gé?déls aypiculieligtladagertes that

% endlgggon t he. Hgtendﬁ Eurpose of the

;ﬂrg‘é FHAEYARS TEH G Or PR CYRCEIF ISR ori gin of
replication with necessary replication contro
shag rfexjiresseng plasidi| is o nukileicr epdl i oalkerdn epcoding a protein to be
t i:nt the: sy
é(??eg%rd IIBSA g&ﬁ Sglll 'ﬁ{i)léﬁh? d;m n%?p'é%a @nrﬂ?%ﬁrg ’%onﬁJrRQﬁ Qgrokgryotlc
esmid propregaomigit de-g0faE Eepligtomprising a anigipiaf é?ﬁi%t#ﬁl and a

(BREkon WhdrkéY) ha%&(ﬁ&otﬁagai@tdléd ¥ndtker! @RHI & bAGnore expressmn
InNn a.nos

autononP té ﬁell ni n vegtors txp X

CAPEHEN T e greprestiom |of thestiurtug geaels} PEdRtgEest: “An exPr ssion
edaskentiCé @ApEsek e;cpﬁxgny hippdmsiet 65 tuh@tanshted vedios arstivoturalfgene,
Vantwcitunlcf‘ranglatefim l(e)IggrléCelh 19%?61%(?}’3861‘1”]1 n1a0?1| sfﬁ]nfa?%]en%r%f(prteﬁsmn 18
viesctlhy places! wislet thesontrol efot proenater mxhseqh agtipstiiralggene is said to
rl%:no?é%%g}gh\gl@aeto ' *Eﬁé <§m§tlélr tﬁMller;r oef rég‘ﬁﬁité etlé}ﬁent and a core

tion and | ection of Is“tran forﬂe th
tRFEMAtEAragPErakly @ﬂkedqééhes%eahlé@rg é'ﬁ@@nt porelateshe ?Fél"lﬂﬂ gf the
gﬁﬁéﬁnﬁﬂ@krprOV|de tetracycllne resi stance or
anpicillin re3|stance An "expression plasn1d is a

cl el cphe. encodln rqt
e’g?) @%t(ﬁ i ® Ogrg é“f c&1? le gnaa?\nlsexe|tc’)srecre]§§l|ly free from
pdoasmnnhamgrptdllsbs aorppokeartyo_tsu@ pllsasmbdhpirat@aglapldomr other
en(a%e@us fn%aurglegqsé c1aqmﬂhsih@3%c;ﬁgbe‘ﬁ'hﬂg'lﬁ‘ Rture, Typically, a

repflcatlon a se ectl on nmar eu aryotlc
sereRTRiion ofmsokied pakEeRiifle Wntapy EhecRqlyRapsidein cabighlyt puyified

ffofmt he a?Péﬁ’Jt%5§utC8’ﬂ)°/6’f)uieth 184k bﬂ%dﬂ@@% Igﬁ@e;{tf’réaspibout 95% pure,

intere expressi on, ca onpri se

R e P G T PO SRR ST D ey (P porticular

gﬁmee,m gitebarat®n uorithan sdnatseldtadepolgperitidel isidiyntheaappearance of a
denyl a CGe r i,0

ﬁ(?%%g B4 %%egélﬁ)hmlﬁé:ggc?dlu @c?deggrp osﬁoﬁ?féer QSD%&%%{}@%Jy)ﬁmxde gel

sqlqrqumpbpeﬁsw@éﬂce proteinipgepamtion andeqarpdsyic Brilliand Blue staining of

e TRE owedlel] th@rtéryn "@olafeau |d@Esoﬁth @Jcﬁmnhe PEbeAcCOl Bre same

mna are opera he..r egul at or ement
reslvieatide Néera@tvemyycq}?mm S%félraé G hotre it rom sich as
"psiol auedioppbypepidtely ghgoglped yxp@qmtvad&dtfhaﬁs is
essentially free fromcontam nating cellul ar
Qaent.s h ar.bahy t Lipi . 0
pr o e?ﬁécggﬂgl%ﬁ%%§h§leg%§sg%gﬁg¥oﬁrl ?%$¥ﬁ§ bP%ne or more
prilypeptided substantatiyrancodedoby aimmuneglondivagends o hef recognized

1%%@5 oY g&;@g '1%&%0%%1%&{‘@0&9411‘( 9@?5!1 néshasBwell as the
uri fi form e | east abou % pure, at

|@a§@<¥ apsumoghebsiy rVérla%lF r%%a%tge%obpngm Plé“s a}aéaﬁXéF in a
tm&r@&/‘f&iﬂa@s 1@dlu@h§afcﬁrexbﬁ\§lk ¥9)Fisraad Kab) WaywtlD as single

rticul r

it e dr Pt hd TR0 FHBSTERERS R sF AL @R R o,
t&:mﬁdlcé a2 6iMi88Y 42 d2a rand othegepkbral (Hidaat, . E., Weissman, 1., Wood, W.
( SDS) - pol yacryl am de gel el ectrophoresis of the
protein preparation and Coonassie Brilliant Blue
staining of the gel. However, the term"isol ated" does
not exclude the presence of the sanme pol ypeptide in
al ternative physical fornms, such as diners, in nutated
from such as point nutation, or alternatively
gl ycosyl ated or derivatized fornms. The term
"i mmunogl obul in" refers to a protein consisting of one
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pol ypepti des substantially encoded by i munogl obul in
genes. The recogni zed i munogl obul i n genes i nclude the

walpdoe4ssnt const ant regi on genes as well as thRCTEP1086/010308

i mmunogl obul i n vari abl e regi on genes. | munogl obul i ns
may exist in a variety of folémats, including, for
exanpl e, Fv, Fab, and F(ab) 2 as well as single chains

(3 cdn \ﬂ)W(llgorgé Huslhﬂﬂu ologgl Beﬁfanﬁh/Ct;Z?ﬁgg l%‘rl’a(rllgéﬁpforma
5879 al “423-%
AR9B3) jppd ébwé‘?alll er %’o‘dooct Nature 323i($%6aA5-16). Wod, W B.

and Wlson, J. H, I nmmunol ogy, Benjantn/Cunntngs
ManinemBaby obTal irf @hBial cotapHS3 )at RSt tonichp tlhdlﬁ rpoB/Ipéptldes and

e A ooy T BAPRIEDAL s o

Eohiaieptvadede aagibrt (genérely vhecdmaino tpohippepdrtide of tikapdlypdptide
tcﬂgin ‘?P@éh %Bgta Asquln%%aqy ?(?Ipl%llﬁldt%ag naibﬂf tmergtﬁ%ﬁ‘lll On aantlgen

erm na orti
&ach hef gl bgﬁe'pt 3 hgheupn)ypemrdft shaiontcampsises Bi mnsm?t region
ngrtnyt Jﬁétcatb%xabdeﬁntrel battﬁ;nafrthé%adtta%m r&ibh 8 the 15@1.@{/1 chain

heavy and glg t ains conpri ses

pti
dBerittghihe Bisidgie Qﬁfe?r&ph%fln hdo ﬁﬁfbg%w“gt & Bf rggmma receptor
APER)PBich Jﬁphefg@ﬁﬁioafﬁlls r egiipho @blis barivgathy rebaatal Fc receptor

t he blnd t he ant dy i
TR B R R BB R eisF i S b gRY medials® 46€ biting to some
tﬂnragrsclylthudmgefatmrs of thed Jlagsmak edrhpletneat systent kachnepnamgbnent
éeceptor (FcRn) al so known as Branbell receptor. It
aIs nmedi ates the binding to sone factors including
factors of the classical compl ement system such as
cBr?p Sreathle (dompin ofhanipmypegobiyes Alggt ofnheavy chain in turn
dorpIRed Qlifférent Sefrhehts, Qk. MBav Yfr&habdrki Rediohsn (FR) and three

rls dlffer segnents, i.e. four franmework
%ﬁgqﬁﬁ ésﬁﬁpee hypervari abl e regi ons (CDR). An

|nnunoglobulln fragnent" denotes a pol ypepti de
canmimsiungglobdio fragmest”ségesnt s pslgbepidedcdmpsinghene or more

%r %gpntg %%_}Bt&‘j Iﬁ%gﬂ Qlfle %_cJﬁlpdéHh@fsﬁng ik @S c{cﬁxgélf-?nhmgyge%wn, Ci2-

-domai n, Vn
\Vioerrin| ﬁn31dpm/or%4ré@mw 1 CLfctoaﬁwm ¥rrdagnagp, 2 Vi-domain,

fftaaﬂamklfe 16911 § Oﬂﬂarﬁew%{k&@%fzkfrﬁﬁl@wgfk % mtrwm:ramwg?lbte@lon 4,
I on riapl e I an rra
Fraﬁﬂ%ble 40 e TGRSR 1U}4§HYP&§) pfggion 3. with or

amdﬁnn1m%ﬁaﬁmaﬁknmn&Anahnunnmansdated region

-conpri sing a pol yadenyl ation signal" as denoted within

t,,I'A. ¥ L?rﬂpelnisﬁ?etdl %Elwh %%\ﬁsf g ﬁe y&ftloﬁg g?l? ac%%oted within

palrs I n Sl gna
chiszappljeation i la agpR4; Sﬁﬂee@r-toé 5Qt759H>@S%PaléhH1 léflgth which provides

aHK fENAthCtha Va8t 4 fR PR STte EﬁtﬂﬁgtdddMﬂeQRﬁ&o@@ﬂRN@ﬁhd the

of a sequence .of ~about.100-200 a n|n

(5T YRR AR R P L peseace ghigpoh 100 45 GargE ucleotides

\(@olyAefail) co eht cleatedatiemd ai t}tenmsalgnal\/er)aefﬁcmdv ipshbdenylation

bs:gg{% Saerelaﬁs béec}: hg% (s)eﬁ}nge C?qu% c?qua 4%2@(9%%%;’1 V\ﬁ@n %91? lead to
bhe fwelatleasﬁmnfqnercahhkmdé@m edncfecag bqotlhasnmn é@fd@dundesued

g@g}ﬁlaem& £58d0Pene retsgglr;rs "host"” and "cell" as used

within this ap I|ca 1on denote a cell that is suited

for receiying plasnids according to the current
Phretstronons andr 2 'yt Hie Vhin this apalEay dFpQifna 5l that is

uired farqugpiving pRshltB ac&lrimg@bithd Q}td’iﬁ&evehlaﬂﬁtlﬁéferably this cell

L S, 20 TR U 8K er vy

RIS r(Baley Bhi@stet Kidelys andChibeDXBlent cals| Brefedied-aDSLHO or derived
cells, and CHO cells expressing the EBNA-I protein.

The progeny of the cell provided according to the
invention is also included. Also included is the

progeny of the cell provided according to the current
invention with nodifications in consecutive

generatlons that _may arlse elther due to nutation,

. o o o
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degeneracy of the genetic code. The term"cell |ine"
especially denotes a popul ation of cells that can be

wWeewpa¢ssded in vitro for a specified period of PET/ER2006/010308

During this period the cells grow and proliferate by
cell division. The term "trahdtent transfection” as
used within this application denotes a process in

h I t
V&Hé ce'il%‘%{‘égi: L&h n?ecb‘iji(b R ofycedid-pixg 3 ‘%EILA %ﬁ%te-ﬁg{él@ cells,

inte enome or chronosonal .
| CHOY cellg e#wefsareﬁ thee VAT heeptels. Bhe exagear iof dhoedinprovided

&lc&SraMg tthva@ﬁtlémlsea‘PdoslﬁE'I%ded MR REbd is the progeny of the cell
Transcl pti esses of, the, nucl %

dppyg aa?Oégwgt togf e%‘tré‘?j“alﬁéiefg“ﬁl wi p@@?écﬁtl@ﬁc@dé@lssﬁg}mve
t géﬁerauﬁxhﬂhat aay drigd eittee dapits ar@atich, en\aﬂtuﬁﬁ@htalThﬂuérﬁEMr the

By g S e sodendne 1EH et fipdiR o ot paBulation
exfaglinthat canubé prapagated in Nitw Grhogkecifed pegedofreme. During this

active
Jor SRRt ee ACe Ry LA O "G gani
mol ecul e, e.g. a biol ogical nacronnlecule such as a
Ts*mrﬁaé ‘igpgenti transfeaos opr wedivwithinrthin prRitcation denotes a process

| 1h REREPHRI HhiclefY D ﬁitf&iu@@d Mﬂ@ Rtdelldo® nd? ﬁﬂﬁegﬂa&s mft(h e genome

causes a bi ol ef f n adm ni stered
R omp s A G Kt cel df sl Tt Beh e b 8 ekechaampppmal
Cabdrherlt] eigsasanckpisoes @8 theodelli Transaription @ncass mdlthe nucleic acid

l. L te o, bi ggﬁl S
|nc+ %)(gngyﬁﬁﬁgg %%%L&Bf%ﬁgg$8§$§8?5g8?3 an1§g¥ﬂ%ﬁ%d0fﬂm
|@mwcw1$pnmh@dito enzyne inhibition, activation or
allosteric nodification, binding to a receptor, either

afhd RemPisRbly@arikdrthedr §'u%&ﬂmtﬁfrﬁﬂﬁd Ap llcbﬂl(ﬁpﬁérﬁﬁesozf heritable
actlvatlngarecetor nal trlgerl antlg

Hdi $1aP eTHEteﬁU’é‘IOQl cOfacF’EP BftfentdeInf EL?‘ﬁle BV Gri g?% cell
ofenoepldheahowmeari P, the EBV dyad symmetry el enent and
the EBV fam |y of repeats are denoted in SEQID NO O

TR biPopo Seat bR AR 8RB AL UE el 0T g opeanic
pmgkeemlm ¢ adeologied masr@pder e NGh 34 p&gtlmar@ﬁew auflgoprotein,
Sﬁq&ﬁﬂ%l@ﬂnﬁop{bt&m h B eNOpolPepisdBdH P18t tHatS @AM A% ological

T%SG Seqaudgﬁlglesspgggﬁar?l glsglg[%fc)ﬂpﬁ’}’éfrglggc%/ﬁ%%ép gloassays using cell
Dirfeﬁ ahérirus®! bods viabaowel dnigsl, &hxlludihg%ualﬁdt lihfted po éadls and
gsgrg]rr%qgi Oér?% 4}11%'; %u&%&}srr'glgloglllognglczﬁge?gct ané\%c buk Es n(ft hm}&ed to,
oanzwmotlehxbltemfa‘ctlmttoyl oh rabmimfg quq@c)atlono hueix% &ngereceptor,
CHHRMRL RO D ARIN, dife- ¢ cirE @B (X DIEGS; &CRIbA raertelseﬂtor, signal
resins), anion exchange (am no et hyl reS|ns) and
d?%@ﬁ“ﬁb@%mgﬁﬁﬂéﬁykﬁg thiophilic adsorption (e.g. with
bet a- ner capt oet hanol and ot her SH |i gands),

hyldarﬁ@dﬂabiaeldi sty acmes ioﬁiﬂthEBHchi@hidf rapisc@fim io@iP, the EBV dyad

ch ro n e .

SR AR aking EpY AP o Rne SRR HOREY in SEQID JO: 01 to

nBtQ@IIDc h§):ab% whith rhavy teen (ﬂﬁﬂtV@@rfacphyG(rdBaglk amittyhV01555. The

'\!hgélén)ce ADSk; (Aé tsﬁf fi gwtx] ”i@td%hbt%h)m s%t% em?l s 'aQﬂuclelc
omat ogr aphy, rop oretical net such

osid eqvence opH or é%@éD Iﬁ@p% peATying|asich sedpinGe-ediesy sequences Shave

(Bleh A¥alAGETVO 1Bb A GeraRk) arfél PEAE M SYREPHEG RespéQ@ively.
(1998) 93-102). The current invention prOV|des a

od for the ex f tar S, .
I Aottt pral ot Gddng GGPI e e for protein
cpurifeation, nvents affinftychiematpgraphyl mthanrcndmdtpro&liﬂs (e@r protein
the production of a heterol ogous peptide, pol ypepti de,
or protein, whereby the structural gene encoding the
het er ol ogous pepti de, polypeptide or protein is
provi ded by an episone within the rodent cell
Pol ypepti des or proteins conposed of two or nore
subunits, i.e. for exanple inmmunogl obulins, can just
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wel | be produced according to the nethod of the
current invention. For exanple, in case of an

WO pavanesgbobul i n, which is conposed of two pai rBCOEP206/010308

light and a heavy chain, one episone containing two
structural genes encoding both- chains of the
i mmunogl obul in can be used. Alternatively two

[ \ S r
ﬁ@%éii?ﬁcgﬂfﬁf?ﬁ Cﬁﬂ&m@nﬁ‘*@nﬁ%o%‘?’;?’%?nﬁlmﬁgfb%raphy 8
satior e ngeg@ﬁévoemmawhgesmé eIy pxcbAngen(antag egwl gesens) and
"%leéma%rerMr%G} 911& RasRYR6LESE. Qﬂt}plsetan@er%thano1 and

bt oRf phetfsker PulraBRan priestdhy. S nareliogddsdrmtion
shfagopraphpt eerg wul‘ah phen@-sgphd&eddé, aA- a}ﬂ&&ij)hlf]l'rd’l&eﬁhabbe m-
i nt.egr.at i et.te for t

B e e Raa PSR aRt TR S Rty 8 With NicaD-
randi Gu (Hg-affodgnmaeshl), sseprxelsisionghtdsatbBMphy, anpiredncmophoretlcal
m%h?%sh?su%hrysc éi'ré’l%ctr%ﬁﬂgreggcg Fﬂét@&u@hﬁ 1kp év )?);aﬂlkshml,

onoter are rnte er ab
tMe\. cfhmdn%@éw Bipgach. 'Vé(ll ERVELS the subj ect rratter

of the current invention, the invention will be
dgRCéirRef inerltion st@k/id@mn@ethea fok 1thé eﬁﬂs@w@h bﬁ$z§r‘§et peptldes,

rogent S. CO stru res
RSP 5 LR eipy i GHER S, 15D DG Hege o Fpvides a
|rsdén:trt$tl rforc thedhrodhétadn ofna betetalogowstpepddd, pobyppepadses protein,

Th
ere rhlfeh§33tgl’l[1CQ&rg ger% ﬁ{o%ﬁ{ggﬁ{ee fg‘?tQJﬁD?érgghg pe g % 2{5 hﬂ%tlde or
pmbsppeptprd@ded by adepisgmedvidrid tharedsdtedld Pp}ypepmcgﬁé or proteins

r}ﬁ)s&pgﬁmo §€nlord éd%mtg-hee %}t&hﬁl@{% 19rﬁjnhn$g161ﬁllms, can )ust as

ssing the pr ot carrying pla
ol ‘t%oé%’ﬂéé%‘?rg gd?ﬂé@t@ﬁ@i 5@23@? %{eyggafm%r( ?;r eﬁsagnple’ in
Cldbd dfiaat 1@@nﬂﬂ@l§d?]blﬂﬁln Wh‘idh&@%oﬁﬂpbkﬂbif&wb@i’alrt b€a light and a heavy
t he, het er.ol ogou

expressi on. of | ypept i S sge.
SHBivk P8 Hispine. gt Ruario Gy Sia Ry Tk BB b Bins of the
exampiedobarlia gnersed tzhltttrhetnrrur pos epigfmés, k.gsonatomaingig the
slar%chﬂéﬂeégn o&cé&‘igﬁ Rt hgﬂt EEn Qlﬁﬁp&%ecd?lftall'ﬂ g]tth%rkgrutcnﬁal gene
scope of i nvefition” Construction of host cel
anﬁ@dlmﬁ@%t’y ghatn, Ay Resedur rent nvent| on provides a
nucl ei ¢ acid encoding the EBNA-I protein. The

COPEIrhotet th@éttaf tohp Eﬂﬁmsd)rﬁéﬂthaEBngl@ﬂotebﬁpE asal ianhe current
casse tte w.th the structur ene

R Pr o vy i e SRR A €T bRt ER rone
girotrugerplsacmiasl eigs GY¥wns iused=i Bher etable iRoagesitoncef lag tm)tr@smn
tJa?s@ﬁ% ﬁﬁttﬁgEﬂ’Nﬁhl tpp(l)tgmpih?c? e hrd%&s%'ﬁrﬁ gl\?&}ésgnecpfn a modified
transtected ce er se ectlve cultirvatio
ceAentt el rexpugssing daa EBRW-ddratein. ve- ﬁg‘-‘eﬁf“cnﬂr@bﬂ@?%?ﬁfé’ﬁt% the
VEGA Rl f&din %aaﬂﬁe?r&ﬂ&et et efhdg@ste EBNATLIPI IR Ninto  the

oductl 0 Q;J/?e constructed plasmd for the formation
r?rHESod’é odent cell line shall not contain a

functional copy of the EBV ori P sequence. This
i T [ludestebttehsubjeetmamitteer off thheuorenP intendooly e syemubir will be

el SR iR gk {oﬁSwf m\%:ﬁrs?gthégﬁ)ﬁQE ?ode@@éltl;ﬁécig L& tRcted, which
expressi on asm expressi on
rrasprasess Sho S Nseptaraiein. gyrippbpi ﬁd@smcrpdmtoqeléulme is constructed,

e%lﬂEl?%ﬁ' Qileupé %&H&gﬁ efralsdd Thd GERRMR §5t8ief "P}é’e?éﬁefr €S plasmid,
for the correspondin structural genes haye

CORSHRIIE1BIEXPASSIOR EXSHPITRT PP 18] ot iplgeroRapeptides is
hegiAedhd -ihfobdlidddantd biedpasdic todedS cEl(D 0ine 008 %?a)md&ﬁﬁell line,

AR5 g R AHISARLONNGH 90 1. ke SRR bl Ruon o
expression plasm ds have been constructed (see exanpl e

3 and Figures 3 to 5). The constructed plasm ds for
t he



10

15

20

25

30

expression of the heterol ogous pol ypeptide shall not
contain a functional copy of the EBNA-1 structura

w@ere/o4seener al | y speaki ng, the structural geneBCT/EP2006/010308

encodi ng the HuMab anti-1 G~ IR light chain variable
region (VL) and the human k-19ght chai n constant
region (CL) were joined as were the structural genes

(l%'_ﬁrgﬁg%ﬂu %%%@Raae S 1sI Eﬁlh@aﬂé‘% mlrnchrﬂflﬁml %uﬁﬁﬂé Ofdr the

eavy chal n constant regio
(®pFestipmgbthe heteralpgy wowsen@w rgeesrdmiNasditadpi ng PCR
These constructs have been subsequently inserted into

nﬂ'[@'f@ild)\ﬂﬁig@l@k'rl ﬁ&ﬁﬁﬁ%&mpwﬁﬁkgr@n wlﬂhhﬁe hf:;fdse Bill@stration of
or |

reyi t he, EBV Lon of the epti des

e itten B Pt plnrosk PRETHHE Bhsiaperb e iBr et

I|ne according to the invention was transfected with
dbenstruction ef thie hioktecell dimst r uct ed expressi on pl asm ds.
The culturing of the transfected cells was done under
Gﬂ{]sdﬁc;s OMSofHd L érﬁ ufx %H;‘Jr%@&easrﬁic i £did %H&)dlﬂrﬁ the EBNA-1
hetero ogous po ypept : er trans
tRratdf-ecti on. General |y speaking, culturing under
transient transfection pernmits that the transfected

eNEHh E9Sire&tidal (ﬁ%'iblﬁi{rﬁlhtdoﬁtalﬂlflhg)m @?ﬁreishmrﬁ@fsﬁe&@dvﬁ}ﬂﬂ@ strid€tural

chr onosone ost ce 0 the ence

SBPEET e S Tapbidial dsgTbetidn ECUPER Zanam inaltfrhmap

t(ofthhpl'ﬁﬁm’dbt slsebrect Figwedr owmt h conditions the

expression plasmds are not replicated in all cells of

glb&?e?lw élHr\f@er tranS0%e m%ﬂ asndifl! §ft91a§é§e%ﬁoﬁl of Itxqwl?]fected cells
ecline In e OVer a I n expression rate

cinder velegtyn CPBIVQE% r:anqhyoeewrthéa‘ll@ms sgleetive ageat, transformants

CRde PrikedtekPihdell ahhes@dHEEBRA- pgﬂitéh@)rbdhdnbﬁ culture
reaches a HHX|nun1vaIue Preferably the cultivation is

FEfe SR cisdpi it faf B YrafT of RN Erbdinl & 1y 1 not

tdunsalperfumdlooﬁl dopyref theeEBNI psP nequente. Wiiss lselpdcsahc&ki elneents of
t !ggygggé Jdsol ated and
E%EP gggg 159& gestan ar g?ﬂ% |quéstinomn to a

per son Skl||ed |n the art. Beside the batch
cuonstepstipp af exprepsioarnlagdidabove, a split-batch process

can be used for the cultivation of the cells. During

the t$19|eb(prebﬁér€ bf @u{ettermigb@mpgftmieepslyp&mdwbr Ipe(BtEm expression

s_exchan
oo Safbaf Beicaden Susdfst 2 it PRt VR Pl genes
tmn©1®b¢dnmauqedhod for the expression of a
heterologous pol ypeptide that permits to produce in a

S,lap ah B ?k&eﬁehﬁ‘é %&e%aalpﬁhaﬁeﬁp&dtﬁﬁcwmhaﬁlbody (cf. US
attern simlar to

cos Iat
c@y 00 ?@Pashyseﬁuﬁ%rnth@éarpéuctw crfatfg W"%?w .@Fn@i yising
hﬂh@nb:fsiturﬂddetnha&ellahﬁet&fodhe’sl(iﬁﬂihﬁbﬁ,g ek?’ekﬁﬁh qﬂﬁsrnﬁﬂi have been

|nvent|o ful fi thi s.need., Th
PSP e B A E FATRS ol Do P copi BRIFLRFMER for the
GHprasabh of thaheteslogous pofyipeptindseshall triot tchetaire g attionakscopy of
teEBRIAI QL trg&h*ﬁ Lines for the production of
erapeutic po 5 epti des and proteins, i.e. that does
not contai n pro-oncogenes such as_|large T-antigen o
Fetnesity spepking| thepsicisangengy gpeashing (e Hodib @rﬁaﬂGFﬂRahght

C&laln sirﬁbleyreglbaqw&p&ﬁ&d}evudxﬂams ht|ERdiR @bngenefeglon (CL) were
enco ro

abl r.abl
ToHeaae Pl renaret Berss o dhn P lbmtr Yar SRbRpy chainrarisble
epepioa s ¥Vigd ang kleshurdsn yphsseschiaimgeaamstakp sdgio mE@Bar hingdA(1asCy3)
(EBV) origin of replication and without, i.e. not
containing, a structural gene encodi ng the EBNA-1
protein are functionable in the expression of
het er ol ogous pol ypeptides. Generally in a nethod
according to the invention two el enents derived from
the Epstein-Barr-Virus are use the origin of
replication (oriP) and the
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structural gene encoding the EBNA-I protein. One
aspect of the current invention is a nethod for the

we2p7essdbn of a het erol ogous pol ypepti de in aPCDERINNG6/010308

cell, characterized in that said nmethod conprises a)
providing a rodent cell stab2§-transfected wth the
structural gene encoding the EBNA-1 protein, b)
t t I
l{yaﬂﬁufcg)%%‘gné Zﬂvgrlggg)q Pgig : ’Ehe\é% clan rc:tjgs( B%%%\/gé?ln subse%uently
oflsqr@élmt@anar@mab@m e exmgsw@umeetprmthgalaékmg @ﬁﬁrélﬁlﬂééhe EBV
cilp. under condltlons sui tabl e for the expression of
sai d het erol ogous polypept|de recovering said
t er o] ogaus | ypepti de omthe culture. In one
dEpecroiBnt the A ien BFH“&BS Eg%mﬂateiﬁﬂtlw is an
i mrunogl obul i n or an inmunogl obulin fragment,
pl’l&f exsahlogesadet] limemacnagligptd the ingerioni wasunagfabyd with Gne or
e
he?er Oq tgggﬁrésgrjuggﬁ eB(EEeESdOA Ela?r%a Sse?f}g ?ﬁlgﬁ'ﬂ{& h? transfected cells
pmsy dent |lméleam§mdmocms hastieblsl deyotle [subiepeqt IQfethes heterologous
;g}éﬁﬁﬁé’(sf %.gmlﬁ&@ tﬁuhlkw@ar{zr&h&m In one enbodi nent
sal oden s a CHO c . In one enbodi nent said
ructural gene encodi ng he EBNA ofein is
of.%@ea% vy sPeaRIbgd ¢ ugnﬁrs T ATAnNYERY st e@“%{l qur%ta that the
mm&t&ﬂ ex@ﬁd@ﬁﬁm @lldsmlarsyaisetamdndtonteg&tm motted cldemosedxe of

tglﬁ,gpig\%!g dgg t% aﬁ)éergé\?q:egstrele\%tz VE perF &B1 eet*c’xsélrtggl b? Ia selectlon agent.
E\’pwtr@ - Basa nyf SGlEtl(’EBV)WTd)r ¢agiditiapks thepkpratioroplasmidsRyre not
Pf?&@eﬁmﬂ%ﬂ@mhé @llr%pg@%'fﬁgualcgsmlgc&gm 156 Uelfhe in

uct ur al ene enco rotein.In one
éhﬁ@é]?rﬁ—]é RT 0t§1§| HPERPPR §§F &hemuggwlan igengely icagied out until the

CRMREHtBRDN" ofath@ reRBREXAtprotedi iigite afltureRbdchiad h @haxim@m value.

ma r. - .an ion cassette suit
ErefeEiy el hien 4 RefeCBb 08 Barepk By e bl b to
rtendags, oelé prefdnari by fvaitdteaxdayessi on cassette
conprises a pronoter sequence, a 5 untranslated

r&@érgﬂls fn@ﬂ f %'n’?e ﬁ%'sqt)’é%gﬁ%p Wes ge%tafalt'&f Mcﬁglegﬁggﬁced secreted

encodi sal d heterol ogous prote

umruredichube ey isvatednpid Sunidied 3sopidiperigl Hendgad techniques
SR to ol ferfonakpreBodiHept i f the heterol ogous

polypept|de is a secreted heterol ogous polypept|de

S ssettel

SRR BERE e naRRS Shi o Pefahiots FplRERED PEfiel san be used
gfenetherwhd/langnsqf dleheﬂle,r Oluoigg uthe pplliybeishi ddtivationopmcess the
e

RRAeh TR RO dIRE hhiPGE EXRURR S Aokt

process, as sp I|t batch Erocess or as continuous
pTl?)‘tSeé% 0 !f’ﬁ“&e 0f ehe UEENE ABEALAB NYass ) BTHEEGHdgmethod for the

fé%&ﬁﬁd)tf atﬂlebc&bﬁ)go@tf p?lpbdz%trd}é&hﬁthpdifr@t@ &Si‘prodlﬁteQﬂ% short time
i me e or, t he  expressi on

BB I bert BB i th DTG SR mlag g that of
enamutaliby icelly, pafalatiie hemahagibw §t lpe nppeptprikenglBeermrfalind that a

CALATRLE @ll%g 16t &Ex%q%irr@@gtgseme&@ﬁusqriﬁ n@&Feknom to a

person S or exa

Chronatograp , 5th edition, Part A Fundanentals and
Eeenesildinesn w%rph ieinmetiod sdupsgd is g redentesell quetepbdy a CHO cell,

F’&LQ! ils S L Y pI6eHP i, thNEW U YRTols set up for cells lines for the production of
therapeutic polypeptides and proteins, i.e. that does not contain pro-oncogenes

such as large T-antigen of Polyoma virus.
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(1992); Advanced Chromatographi c and El ectrom gration
Met hods in Biosciences, Deyl, Z (ed.), Elsevier

w@eioenessoBY, Anst erdam The Net herl ands (1998)PCT/EP2006/010308

Chr omat ogr aphy Today, Poole, C. F., and Poole, S. K.,
El sevi er Sci ence Publ i shi ng-Tonpany, New York (1991),
Scopes, Protein Purification: Principles and Practice
(11 88X een SRARIsAUy fodind tRit iRh cell bl traMBfe@ed Wath AJtARKNIII gene
A Laboratory Manual, Second Editi on, b(“@l ] Spring
HEFOYPE LH0 vV Prefgy, pisfegatdp, ppigablyr Beked foya promoter,

(e&%%ﬁronﬁi&o% ﬂaﬂfntg’,lr@g.&&pf@sibrﬂ pMﬁlﬁl&\%J aéfsesgig@a(ﬁgl‘y;;stein—Barr—
su . et..al. (eds).,, John ey .&Sons,. | nc,

NEBIEBY) Srigdh 5 AEPHRtiap B PIoEbae Bt RIAIBET DiSTICRyTal sene
iemcgdingtht¢ EBdUp L ipseimamuuhitsiraplecinr therekpgsaqmh o€ hpirdlogous
5 S 00 TR 1, )RR
fdeaived anbthedipstain-Bairt Yiresare neg bgoaiginof replicatin { priP) and the

RERLRIFA gene AldoRAINARESBRA-1 ?fbt@ast;hange chr omat ogr aphy
can be perforned to disunite the individua
rotein

[ nogl obul i n cl asses and to.renove traces, of

ekt Fils Ut GHA B0 N BTHoR Srat MECIAd 0 dBY rRresion of a
Figtablogoas tplypeptideo i ta0 godanini clls ichqrattsrirec s Shaty sdid method
separ at e i mmunogl obulin nononers frommnultiners and
fcrgbprfésﬁ?s of the sanme class. Sonetines the anount of
aggregates is high (5 %or nore) and it is not

possi ) eptavidispar apeéerthesth spblyciremsf¢cjed rwithhehe lsirpetural gene
puri ficathQuist @GP EBRESPkédll ng further purification
steps. Wth the reconbj nagé producti on of E}pec' fic ..

i mundy)l Bosesns Kl wdsat el Bith 8p sEPresTOR RESTEHSYBPTIYRS an
of di f f eEpsitini BarVagls@BBY) briginag sqsichsordicsipensabl e.

Thus the erall purifigation.process of,.reconbi nant
or oducdactifitibgr BhdriiE iy ub P cap T gRUtR fol the
chr omat ogrmpdion dftseidhetethlegprsqtodypepidel uate is in
gener : on
exchaﬁdg) eg%g?%ﬁg%?[ﬂw%&méggsﬁg%ﬁﬁggﬁf E{;thl%sc gg 11eei:t ric
poi nt of the respective_ i mmunogl obulin protein. Ig one
ehibors fERpdiat feidnbrierolsoph @obRpRtides i pmynoglobulin or an
higt 866 DEs PNYRENrefdeablssaeih @uABE obiliels ahidasirdglobulin
t§ansf ecti on. hn.oge enbodi nent of said nethod for the
R BF AL EPBUNGEloR Ul Ear o ogous pol ypept i de sai d
structural gene encoding the EBNA-I protein is a full
| lenghé estbradementabaid elmteroBEQuS DolNPeptdde éneostcreged: heterologous
'ellptigf ol %i@%t%l%oﬁ%@%ﬁiﬁ%@& N 3&dTEke OB =S culture

o tull Tength structural dge SEQ I D NO 4) encoding
t HediEENA- | protein. The follow ng exanpl es, sequence
listing and figures are provided to aid the
umdefeshebadimentahidiodepreels st CHOvet | on, the true scope
of which is set forth in the appended clains. It is

der st god,.t hat _podi fi i ons . [ .

TRkt TP el Cei bR EBR R IHTBRRALT pllEin s opgrably
dinkedetoi npeempten, péssably pt storngopraheteri egpeciadly Bprgferredito the

I\@eng;terme@@gg foRCEOMAB_EBNA- 1 ; plasni d containing the
expression cassette for the EBNA-1-protein Figure 2

Vestern-Bl ot anal yses of .the EBNA-1 expression d.
tly pp@lffrgoﬁgy?ml 3 expresyan pbpAId e IRYISEE GF e le Fifadérived
2slerhbKD-aREPAteinl BRrrVir iy (@B Brighradfareplicalden (6OP). 1 H7, 100
ng protein; lane 4: DG 700-111D9, 100 ng protein; |ane

%éo?g%}}f Ool_dllirlglerllt%ggl eégggeﬁ?lg{l %H%rtn?‘# cg%néllags%? n8'structural gene encoding
the EBNA-1 prot’ein. ’
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7: DG 700-111F1, 100 ng protein; |ane 8:
DG 700-111GL0O, 100 ng protein; lane 9: DG 700-111H3,

WA ®7tepopr ot ei n. Legend to Figure 2a): |ane 1. FCDERI0A6/010308

Standard; lane 2: 293 EBNA, 100 ng protein; |ane 3:

DG 700-111E3subl, 4th passag® -day 6, 100 ng protein;

| ane 4: DG 700-111E3subl, 15th passage, day 37, 100 ny

RH Y@ lefbolfRéntRaid e e8Gor %ﬂaﬁﬁﬁﬂhladd&i%mop@p%ﬁ@@e, day

48, 100 nyg protein; lane 6. DG 700-111E3subl, 20th
passage, day 54, 100 gg E)_rotei n. Figure 3a Map of

pl asri ¢ FASTEOPLREEN ORIIKHKP A Bsnl Figure 3b Map of

pl asm ch ek8tid’mpkkerH- I R 18-ganma 1 Bsml Figure 4a Map

of plasm d p4818-pUC- - O, P- -1 R18-Bsm . Fi gure

ab Meip By CHASI Y PBLS B Ey B Y TR B g Belsrelogous
Fi gur e lyyeptidé inpdaabrmident cell, whereby said expression cassette comprises
p4821- - - O P- -beavy-1i.aht - Fi e 6
Corpar 1S R REREy st o e TRl o hUP alidsequenc
cel | | i(sascturnd gene) gneddongseid bstprokogensargitiastadia3’ untranslated

Descri peieh cofptibia %%%@a&eﬁatﬁmi nA.NO 0 1 Nucleic
aci d sequence of tﬁe EBV or'i P, V01555 (GenBank);

ates, J.L., et al., Proc Natl Acad Sci. USA 8 1. (198
JB0874 Bt B hiohel s Rbalser AT P ds duerEach e Erbeous
ERWbpade ssyidmekprgssédrenegsttte b 1LahitidrCenBamisgs aRegsalasequence
D [, Bl : . - . .
Qsery Rirt ol ehefbbeabligkne oA Bl g ARERELAS pofipeblie
repeats; V01555 (GenBank); Reisman et al., 1985. SEQ . .
IIp aqe enghpdimentehe meghefl Hadheerpaessine of p hgterplegous polypeptide is
ERNOT e @19 haich; pryfeks s sk&eﬁﬁ@ﬂ bYoces3EQ bOHKRnUdRs PRbIRSS. In a
aclﬁf sggu%;%ie of t.ge - 1- Fﬁroot ein, P%ﬁle .

(BRICEEBEBIP dinagny sie MEENORE RSFioBFY & §aGdherciPlbDri Piocess.
SEQ ID NGO 07 Priner oligonucleotide 2. SEQ ID NO 08

Ami orerentdddgraentche ateitloel Br tIBEQpHSidNODf HBetPrdlogrus polypeptide in

ol 4 ucl ' 4 oA At f Exanpl e
HR R fe ) LER Rheh ol ERER8  OT)
cell lines expressing the EBNA-1 protein. Exanple 3 . )
Coensraludromaiorappicagihads ead thaimpserdie kepyn dp jappeaipp skilled in
etlﬁEraetSSh@ﬂ)rlc‘e&§§1 i e;h_r&aﬁtoglrhghy,i fglhtédiﬁﬁﬂ, pﬁawlp@hgmsmelfs and
n. monqcl ona i - nt i .. Exanpl e
L RO A Sy b by EBA e g grompiny, New York
D@9 7D AldVdricdd thlroaedolgsaphicamdokled®rwaigrationgMpthagmirdBiosciences,
I n .t L0 [ t .
D L e
Dibvoasatogssplnl bedryi Rodanbrioornd Boole i ie.sidlpevieE SFiengmBublishing
'\@&he%ﬁﬁ é\]oelTvdyéé&%%n, M@J)}?e@,uii@geh@ |P?1E‘i'ﬁ@z&iorﬁ P e?f%ga‘?lHYPractice
ﬁggﬂg&p@?@@}(, ,rNIé\r%]g mtﬂ?&ﬁ@?ﬂg@r@%ﬁég Eggosr%fory anual, Second
Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989), or
Current Protocols in Molecular Biology, Ausubel, F. M., et al. (eds)., John Wiley

& Sons, Inc., New York.

The purification process of immunoglobulins in general comprises a multistep
chromatographic part. In the first step non-immunoglobulin polypeptides and
proteins are separated from the immunoglobulin fraction by an affinity
chromatography, e.g. with protein A. Afterwards an ion exchange chromatography
can be performed to disunite the individual immunoglobulin classes and to remove

traces of protein A, which has been coeluted from the first column. Finally a third
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bi ol ogi cal reagents were used according to the
manuf acturer's instructions. b ) DNA sequence

wa@ledoenssonat i on DNA sequences were determ ned bRCTBPI9DE010308

strand sequenci ng perfornmed at Medi Genom x GrbH
(Martinsried, Germany). c) DM and protein sequence
anal ysi s and sequence dat a managenent The GCG s

(cﬁ?ik%ﬂo ERpHRR @sr ngeeugl J@%Jaw qmwlﬁl%gr&%hm RO S From

pac age v I‘SI O max' s Vect Advance
sopltisnejeard éﬁglselvs \ﬂéﬁﬂewgea - Soatise dhecrraapntonf aggregates is

rm%}pw% oPRRIrY S itaNAL Bddsible @phdateUhbmadffiéiBatlflin the third
ulture technlqu rd. ceII cul ture

t and
t%ffﬁ?ﬂ%ge%fz‘@siﬁgﬂg ggt}lféglff‘?f)aé'd’n S¥P&ur rent  Prot ocol s
in Cell Biology (2000), Bonifacino, J.S., Dasso, M,
Haithahel recdnﬁmanltippcpiu@clontof Spduefaritramudogl@mdiny émagtparation step
Y00 S t

gﬁg/:thc( §%% %tlo@BﬁﬁﬁifWAnquess O I%I,JEL{]% clgs)s?s\e/ﬁh(%r 1%19 "{)hus the

l| purifiration pagces0ef secembinaadh esodpiced lmsenpghbsbh‘atrey be
t}@ﬁ&&ﬁ%@nﬁ@khm}atog}%& @&?pat ed in lysis buffer (50 nv

Tris*HA (tris (hydroxynethyl) am no net hane

t@(}rﬁrochlorldg5 pH.8.0, 120 nM Nad ()1

Bé‘ttf‘f‘) Fé ate 11, I%WF CBF%}E%tP%‘iaPh’éalfﬁ\APES’F?“e on a cation
(dﬁichd’ﬂget ﬂfnﬁ&lrﬂabla) ,pH.ldeSTRlow the isoelectric point of the respective
et hyl ¢ eD]u 515 xyethylenenitrilo) tetraacetic acid),
WTV?\@ [tr) 2 mM PMSF (phenyl met hanesul f onyl

fluoride), /m Leupeptin) for 30 m nutes on ice.

Afntane ee‘,rémdnmﬁ ¢ imstheg to1 3hoewrsssigntohe hsisrelpgeus polypeptide is

SpHRRY: ARl aRleMBsshat Mesdfedioand tested for protein
concentration using Bio-Rad Protein assay (Cat-Nr.

000- 0001 ccordi nuf cture
oPBEoT a0l i Pyl et D chochPEsien cef @ heeroogous
(}&ﬁyzﬁetpnddaﬁelcwucsmﬂaf gt elsfodity\Gie) EBNA-1 protein is a full length
p r | -
r&&&% %engz ]li(gqgﬁg(r)n % nco?ﬁnévmg Bg;%cg?>¥&g% atl‘flgi s{gﬁieé)%?essmn
mmdcctqnmewes npefeﬂﬁmbatnue‘mal gene HSEQFID Y@t 4 encoding the
| yah e frb8fn.m protein) was combined with the 4 fold
vol une of reducing LDS (lithium dodecyl sulfate)
S l.e buffer cubated at 70 O0C for 10 m nut
B &lioivs eiWé’%&Pﬁ@Eﬁ?ﬁe exarl deyres araeﬁrgvﬁed t3%id the
(drrdeirsttimijﬁg]of (BatprNrent iNPRGE, Jthe Sepat@tel afrwidaéh p;r@t &irtlsin the

K c uP .
EEB CBuR ACH R WAL MBS brpaten o
rmmn¢d11g68t§91f foeth, wiHmut depasting frtorraﬂnsfsemt@f tlmi@teeatlﬁs fr om
SDS/ pol yacryl am de gel s standard nyl on nmenbranes were

ulggsqriFﬁf,;,gft}ﬁlpeQIrEp-transfer menbr anes were washed in
ris* pH 7.5, 150 mM NaCl (TBS, tris

ffered sali d.non ite
B#ggﬁféd over lﬂf“éh‘?pﬁlasﬂng &ﬁ{%‘éﬁqg% da\égPéafrﬂng the
Bl ocki ng Reagaptes{i&ocissstteGat tH‘eIrEBNA]lQ?rb&YxBOOl) Mouse

gpggl%l ponal ar\k"e??r%é]&lﬁ? 2 gngl%g 0g %@e - @t BBNA- PPl %géressmn

ect'ed agai ns primary ant
at a diluti orLeefnstQLFm@e Zm) 1%3@ 1: 129&(%1\1@ e ug @mtem, lane 2:

Bl ocki ng Sol utijenpcAil abot Mo M@&h?Slah@ 3:BB@ngo '11\1\197 100 pg
washes in TBS supplenented Wi th 05 % (v/v) Twee

(TBST), a peer?Fe&aée“%éuBﬁezpoaﬂ{lw 034 Bidin 38671 B-700-
1 gG anti body I{iRa¢ hen pé:@fotelhlplanéEZD@ﬂ)O WEES, 8@ fg @Sotein; lane

secondary ant ut| on , of

wWith 1 % (w \/4& WeodinPy @kﬁ'gwﬁmé%flult%fl%gi B G, 100 g
washes with TBSEkimhkhethDse70&$HES, Wity prBSin.bound

per oxi dase conj ugates were detected by

chenol um nescence using Lum Li ght Pl us substrate

solution (Roche, Cat. Nr. 12015196001) and Lum - mager

FI anal yzer (Roche Mbdl ecul ar Bi ochem cal s).
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f) Quantification of reconbinant antibodies in cell
culture supernatants Anti bodies in cell culture

WG apessmdant s were quantified by a conpetiti vePCT/EP2006/010308

i mmunoassay using the Human Fc Detection Kit (C s Bio,
Cat-Nr.: 62HFCPEB). The assag4+s based on the HTRF(r)
technol ogy (Honmpgeneous Ti me- Resol ved Fl uor escence) .

In brief, sa Iy 1

gy oriet. s fgfgfg%git‘deff@ur? laf‘l ‘?}‘11 P}&ﬁ;{g}%t;}nd]apg A L 2: 293 EBNA,
with 25 M adf? pEpnetsin f@eBe DEr-yoR-Hils3sahb 4215pmsag¢udm6 100
| G XL665 ' nggg)rwlﬁ 160 b:Pbat #»-10F28kks 10 16t Jssage, day 37, 100

Cat-Nr.: 600 Assa m xtures were in ated over

ni ght at room‘gt%ﬁfﬁe‘? é?’EFr% Dt 100y LTEhdenh 1n¢18 P%%Pagsz g 100
fl uorescence grpro&digNan@s: DEEIOFRIE3SED 1620t pasedpd, 84554, 100
nmusing a Victor, 1420 anal yzer (Perkin-Elner).

Anti body cond@RP% ons were deduced fromthe 665
rfnglfrzeanm r atvap bfypleonidgrdBs@pUi-1.HRa8-kappdBanli on

HEHE. spxanpl %Zpéﬁﬂ%rﬁﬁdﬁp%s?ﬁﬁ 1%e dmhh 88

ressing the nst UCtI on o

rﬁletgnﬁd pc DNASa| aﬂmlfdcn48é8cpﬂ EliygrOrol -Hequy-IR18-Bsml
EBDIf= l4Br Of ei Méﬁog@ﬁ\eﬁﬁld}%@@m g RSNA hl IRI8-Bsml

(F:ég‘%/r'ﬁf ction’ YR @ é%nléat&f%h@ SrmgﬁYﬁO%%éR%%ewémhf Byl

Figdrelsp fr agfﬁlﬁﬁpa&ﬂﬁangﬁé egpreSich ONdntbodkan différahnéedl lines
by anneal i ng ol b%o %él eotide .l % Ergl.th NO 06) and
ol i gonucl eot i agd d(;I § FPRETIOD fa.s e resulting
plasm d was cut with H| ndl 1l and Dralll. The 4748 bp
gﬁ&tﬁﬁﬁi% ?%Egg%meg igated to an EBNA-1 encodi ng
ragment obtained by poI yner ase

chal n reactl on CEP4 (I nvitrogen,

cgf‘rmfafl

sequsBcetfithe RBY s} V&é@%qesﬁe}lh)bﬁfate&
NO 08) and qJU,gaoaluqireeNadacéd SSEQA 8 (984 0BN6BF06.

SRy Ve U AERA RefiePetrd B BhY° Tt sPbettgnelsmens
CHO cells w thpﬁDM&H&BNA Reigmah, d&| etcall dvholofCeld tBaddl & (1985)

transfect ant 5¢6319s5X44 cel I's pre-adapted to serumfree
suspensi on culture were mai ntained in spinner. flasks

| S OHP N d@Buycbihlagisgsequepcey of the EBymfgrsily ofisenends V01555
194 (1996) 1€Q¢;—e,1§§)k)|]aelgngwgﬂadl faggd i ncubator at 37C

AR R idsic ok sod fhsogiabiis i ERPRIGraETToRo155s

was perfor medGesBargk)Li pof ect Ami ne 2000 (I nvitrogen,

6 7) Gt urers.
%?58008{ JO% %ar éf (S:u gf pg)ff E%&%ggﬁo\%ﬁ’e po3211
d| luted in qﬁﬁwwg?wor) medi um (I nvi trogen, Cat-Nr.
XBD W)O6awlrﬁ&rm1geﬁgdé&1c§ 1r atio of ng DNA to n
L of ect Ami_ne_ 2000  oOf :6. After 20 m nutes
HAN@7 atpr%%frﬁl'lgéﬁﬁ%‘?‘&td&rze the mixture was added
tSEQ e Nemloigs Prvhérasligddudlentide 3t he cells were diluted in

jum.angd. see IIpI ates at 300
%‘Q@?ﬁ% FIBET < gﬁo%’gf% Sial 24 hours G418 was
added to the rredl um at 700 ng/ M. Ten days after

aRpressi st ant col oni es were expanded and
anal yzed for expression of the EBNA-1-protein by

h.gﬂé’]l Bl ot dgﬁlgfdldécga;dugp (Figure 2a)). HEK 293 cells
st ea Ig expressi ng .t he protein (HEK 293 EBNA
9

3 E)CHURHULHeD %%HQ&@L!&H@@PW&% EBN fy grotein.
been used as references. Clone DG 700-111E3 was
strongly positive for EBNA-1 and was subcl oned by
limting dilution. The EBNA-1-positive subclone
DG 700-111E3subl was continuously cultivated and
checked for EBNA-1 expression by Western Bl ot
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hybri di zati on (Figure 2b)). As shown in Figure 2b the
EBNA-1 protein | evel remai ned unchanged during 54 days

W@Rroog#ssPat i on. Exanpl e 3 Construction of pl asPCTEP2006/010308

carrying the EBV ori P and expression cassettes for the
i ght and heavy chai ns of hu®®n nonocl onal anti-IG-1R
anti body The gene segments encoding the anti-1G-1R

hgy@'y L1 ghetofshatiory 6 zi‘l“?ds(c\ﬂ”#“{ Gle (BB PUHP L pression

ht chai n const ant a re precisely
JOI ned as wer@ssgdeseoride light agdtheancrbaim ah humsgymonoclonal

vari abl e heawytiCltai- [TR(a}v{f‘Bod gion and human g | - heavy

in c nst a on b
Jrane apprgrfﬁg %@t@m%@a@@ﬁ%‘eé REBLY %—%h—@ﬁE3subl
anti - | GF | R asll$ ﬁmﬂ)ormcfauﬂ,ﬁmgﬁhsrgﬁmes (k-light and g
| -heavy chain) were confirnmed by DNA sequenci ng and

sgngntly inserted into mammal i an cell expression
either lacking or carrying the EBV oriP. The

HodviealdedchiniquRs 8 k- 1i ght chai n expression vector
p4816- pUC- L- | R- 18- kappa- Bsm (p4816) is conposed of

tﬁ?e@&hh%ﬂ@l\@if’e@ﬁﬁlﬁﬁes - origin of replication from
UC18vvh|chaIIo replicatigon of this

tor
a%%@m%hcés wegt psed jounasipylate DN ay deserbiebia Sgapheook, J.
\fmtecth Embed MaaigpisCT.|(198D) Bl tRAEI®nIng: ,Elabmdtbr;(pﬁamal -Cold

1on_un fo
S e RLARP e Pl B, RbaClopko P gtecutr
ﬂnblogwalngaghesrmrt ssed-actowdingtodhe imanefictarg-saastiyctions.
pronoter and enhancer fromthe human cytonegal ovirus

(ﬁy@NAI Eydenice BeeRinABbhC > UTR i ncluding a Kozak
uence - a nurjine inmuno Pul i n_heavy chai
€.

sla Aess B EeICRTYEIgidR TP HI Yy, SHYOE ARABCNHDE BEF il
(Media¥hbaix GRbH (MhRimsHed&tkranhy ). | GF- 1 R ant i body
vari abl e light chain cDNA arranged with a uni que Bsm

AP Sh i B Eainct ARl ST ARG, B BRI 5 ) ©
-TludwéCgimcﬁﬁmetmr@ummappélrbughMagm@ WBosronsind So%\yar@mackage

'[J&J 4 g M@M@H&*@I\sﬁec@wmx | KARP&IRNRANES8.0 was used for

_nmouse- | g- kappa- enhanceri nt.ron-
DSCAUGFEA TR PHIDIPRIDG APHHATS - npai@tiay Aad llustration.
kappa- i mmunogl obul in 3' UTR i ncl uding the
p@l@@h&mmlrateicﬁmqﬁésgnal sequence (3' UTR C—kappa) - the

U%:ajjnq%‘erd é%g l{uét% %eég?f%llutgﬁe‘/%er%%ees 1 c{)Fcr}%(je %urren% f’ro?ocfo]s in Cell
t Bielagy {23 Bnm@@;mﬂtse Dm@ Ml tharfoatli X/E digmieexsi-dehwartz, J.

P T f.
p%fljgii%grg%é E%geggm&g}lﬁ?ﬂg r%s?ns?’ Isl,]ﬁomm in Figure 3a).

The anti-|G-1R antl b ganmma ,1- heavy chain
S pV eteindHotanalysys o5 XS F?&/ B OEPI9FHRN 18- ganmal - Bsm
(@éﬁﬂérelfﬁr\i‘e@ﬂiﬂ@e&nﬁﬁfugh&)rf ot t(ol)M(rgg wheblee nig PBSE(phosphate

ri I|ctlon mth teL. P 18
B Peup PR aerdnrbrbrkte i Bats Buffy Bboapdl fiigrcl (o
o(hygiroxymeﬁs'l)aamamt aetsae dwdeoqlﬂnrm),cpiﬁf&@,slwanlNdﬁan 5%
IpanE it
' 2‘3‘%92?‘?.%8 10 6y (TR < M DASC luguhqatdm 1 Igfgggcm
c(l‘?EhY nedrifexeethdenenteld) deiransktigacd e Arves) Ia&ywé@ rfeindyt PMSF
| (PR AHeBrafddl B nPIrRIRIdRS, 58Ng/ BNDapestinf foPB0 kifubdsRte. After
centrifugation at 13,000 x g the soluble supernatant was harvested and tested for
protein concentration using Bio-Rad Protein assay (Cat-Nr.: 5000-0001) according

to the manufactures protocol.
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cytonmegal ovirus (hCW I1El) - a synthetic 5 -UTR
i ncl udi ng a Kozak sequence - a nurine inmmunogl obulin

whewvp4sshai n si gnal sequence including the si gP@l/EP2006/010308

sequence intron (LI _Intron_L2) - the cloned

anti-1GF- IR antibody vari abt26 heavy chain cDNA

arranged with a unique Bsnl restriction site at the 5
Atk Bol S RIS R HORP eleSirb ShtBds AolUrilURdRGA kulkRSIIDEPUOE) and
L PTRAN RIS b S MR IS KRR A EPACE) an
@&@gpdﬂ@ttm@gpfbmmﬁem Wﬁiengelt foaned ismg| élenul\tuPAGE gel system

r(lmﬁﬁb Qlccdriipig! tof the U Smifikcturer’s recommendations. In brief, protein
enh&g) er _human:intron

G PTHEP G OMEE iBrihe 4 fQIiHINIgS o6 grdyfing LDS
L(I]'Rllumcﬂuthcylgsmﬁae:) p@h}p&db@fféraﬁnc@bat@dgmﬁo ‘S(Etﬂ(bxet&mmut'es and
tlﬁzgde onﬁ OQ’/e %}urf; O%I(E)E s/%qrg%:ls ?Prhw ttl\ﬂ IéP0301).

respec |ve ahs
tSepamssipn eobi protaies ook ep]am oinalreduqimag | NePé@ﬁPeME&b nSDS (4-

Rﬁg@oﬁﬁoetﬁmﬁﬁk&ﬁm QCI(WF(EHIQFH dode?/ sulfate) runnm% buffer. For

own 1 n

ﬁh@trsrnﬁ%rﬁfeds 0643&%&5&1(: TRy - %W/pObqé%erldasg@gmtandarc)i nylon
(rﬁé‘rﬁﬁ&he@%raoﬂs%agz\ﬁb%&ro QatheILhﬁmb‘rﬁﬁls&ch§ Rtashed in 50 mM

(PSR oLl ALy SRRIPH L] S, ey & derNedhe binding

mﬂtSQ.ﬁ'eRLKlbd.keH RL8r nighpptat BS il TBE eB%eM/lv)/Weyterlh)jBlockmg Reagent
E:l?d o) Non 1 PJZ IBMO?L e S$nonodbn t’%ﬁﬂ%ﬁg@ 26 ( Oncogene, Cat

reS|s ance gene suita 'e"as a selec

elﬁkawbih)chrteetledsgam&trﬁéhbﬁlgm uséd ﬁse;mmela'tan@hodmﬁ anllusfon of

Epsbh&d ﬁ‘l ’ﬁ?ﬂ' 1 o4 (Sl}v%% Wh&el BISH Qﬁoﬁ)fAfter two washes in TBS and
p4818- Heavy- | R18-Bsmi and }3 (%
cWOp\A@P"gqﬁ n| | suRRlemFRted N PA5FE Guve) 43)%%{}1&0 BST), a

Fegotti@asdlapuplleds @hd-mouse/anti-rabbit IG antlbody (Roche, Cat. No.

p@ﬁﬁ?‘%ﬂ? 2 5%3@3 PSR oE At %811%98%8, Y5500 ineres with 1%
4818 Westepr Backngt $rdugemeftet- tlweawzyshchamth TB%gmﬂ ithytef ovashes
%é%is&rtﬁ;u%ﬁg;s ﬁfytﬂse @5‘:9 @?QJ wér@%l%treh‘éa 'b? Qh%&ﬁﬁliﬂgscence using

tin cont al ns

e‘“éﬁ'érﬁ}%m&éﬂﬁlﬁgig $O Lﬁ@m&pﬁ@e Cak PEBWZ%SI%O&M@%UM Imager

tmadiﬁryrzemoenemnetcufaonaldch@mkagpa light chain, plus the
garma -heavy chain transcription unit. The pI asmd

TR fton el e shisb i BRE e P ERFsS e

bAntiRNles| in podli tcuhereDGuﬁaﬁ)auahtsE%anbl qmﬁitiﬁsdf bpme ordrRpetitive

d@%@gmp"ﬁﬁ@ 48 %ZIQQ:C 'dét&%&ibk f(‘?ﬁs %B"%E&ﬂlr C%MHFCPEB)

mal nt al ne

(Cempssax  is @fedl\lpn t}BEIﬂEP@?gQ)c nglogivi(Homaganenats Ping-Resolved

E‘rF'lg(\ér)Sesc%:%‘e yHh %Mgg% fh:ﬁve(rk raiwutelrdogﬁmtot 300 MDlluelzntt Buffer. 50 pl
n sStatl o cu ure

A ekratils o5t O Hoih é? b oA SF e TR s

vlafrﬁathgGAe(%e.‘d ihy6-aelit@ptiRlges I(Mkﬁnnlé‘infee,s@stplénde@i)azm) Assay

(Tg‘émdl_’f%ﬁr_g ?at@ff%ger mgﬁtﬁ)t IJOO U.?!vgns fl}a%%n at 320

was, fleorfestenedlemsssing vzasmﬁ@gteﬁwtn@ozmmoar(d A% nrogeing a Victor
ClaltZO Iélﬁalkf%e]‘%ﬁ% E*l?ﬁer) ngtlbtr)ﬁ?géxfnc%ﬁhh@&mgl%dlﬁéhtﬁt&n’?the 665

vol une [ ow ng conponents wer e conbi ned:
R REwm ratiohy; compasison with aplibraen gave47) . 2 ny DNA



10

15

20

25

30

35

and 6 m Lipofect Am ne. After 5 to 30 m nutes
i ncubation at roomtenperature the m xture was added

wo eoovkeseeel | s. Five to ten days after transfecPCDRP100€010308

cell culture supernatant was collected and tested for
anti body concentration as dedtribed in exanple 1 f).
Three different sets of plasm ds have been transfected
IfhRApidEO> DA4 cell line or the EBNA-1 -expressing
der| ved ceI | line DG 700-111E3subl. Plasmd
saasustien eheHelgsHéinss exprewingthe BBy ngﬁtﬂmchau n was

co-transfected with p4817 for expression of antibody
hle; @oy:stehaldm of i skhif paBNADS EBaleK 1 fdrexpiRvsion oPthePiB$AH1d

il (fr: @x(p[]essn on of antibody Iight chain was

cp6° PRGHOSUS wi t h pas18 for expression of antibody
HRb@swyid gidlNA3. Balivipbges i G- Niar V79G-R@) EBY cot with the restriction
FAJ&E&%&X Saa'aﬁﬁrﬂﬂllﬁé}%i!hef RLyIfHR ﬁ?fs%pog %‘f)erﬁ%ﬂ&)ﬂ%%HQQQbNA

n was tra

diger @lstpmﬁésthemE@hngr opgomyickrtidn i n ($HQuild NO: 06) and

tdl@@ﬁﬁ&é‘&dd@m HE@IDRNOA0YY I RLAEAE fhasRdBIBs 20 WRASIRIII
-positive DG 7

0|||E3SUH% lIsr din
nguBrallo THR b Frier g’éﬁ’é’&%%’ﬁf JgafEg oot mlﬂagﬁlwdmg
a$ind0MEReET dDINA rfagghant blorined W&)b@mdsepél&iﬁ Mhtthoutusing

LR h EBNA
b e CEE A5 b, SR RS s
DB RK@B-08) laE8suigbnedédtslenh $SEN R NO: dhYes pmms tFree eukaryotic
eeﬁgf&ﬁéﬁ pﬂsrﬁﬁﬁn%?ﬁahﬁﬁx ﬁ%s ﬂQ&'e{i’ggMNA3gBBN%nﬂ(ﬂ}§lﬁ¥M)

I'n were conbined In a sing orlP”carrylng [aSm d
like p4821. In _contrast, oriP carrying
hadfehsiorson of R AT ik BNy N T e selistiom ahtpblsay
Q&ﬁﬁﬁﬁ&mﬁn | evel s in EBNA-I -negatlve CHO DA4 cel | s.

maxi ression of the | | obul

CHODEM bl PTERPES R Ry o IR ge Hithathed in
tsparl&f‘ dlotkadni it b nEBiNAR | (Scldaaget, i Bk, JCHOnmetdlsMettoglntl94 (1996)

1% i'n?ﬁhrhfmﬁwmggﬂ)dtor &@é} %tﬁ%‘%ﬁ%d n that said

ro ent’ ce expresses the pste| n“Barr Vi rus

Nucl ear Antj %en 1 (EBNA-1); b) contains an ep

WiHEreton tiansfection; cdlreversmseaesetnte i 24-welhphtey %11. >& 6 cells/ml.

OF rla §é B t1dfn K«gp'p&ﬂ{r/)‘r@ﬂ, u%ﬂé )ngo&aiAe@lhb Omwa(ﬂﬁ@ftrog@m iQat-Nr.:
in-Barr- Vir ino at

CDePBPRA st dpr i praiadiisth drdlacpbbin gt T and

ebipofestdintine @00 vreet elilokaly ouOmpiM Fdeptniediam Iﬂrslatlrcgen, Cat-Nr.:

rﬁ@§£‘b4§;)ezlrld’ crg)mﬁgcp}ﬁ PRI & g%rﬁﬁziéS pl fﬂﬁ)?&ulﬁme 000 of 1:3 to

ter sequen untransl
rle@ufcfrf-r 29 rmiueleéirt,cuheqw @,terqemf@@pémlef&th@msﬁptﬁ was added to the

hetle At 2ausupLIHeRRNS Wdfe @me@léb}f{%é@lnﬁi Qﬁd?geeﬂé’tgirp%well-
risin n 1.0Nn na
s 00 dePrBlReEaN pditn Sk Bafrs el ievnded tehg medium

rmtm)o Chg(tmlrpl’dnS&aS/s tafier $1taasfﬁctm‘n G}t 1 P restait tglomidsodentexpanded
rovidin

pr gkdnapo% for ex r(fssrllg% ?f L ep Cg th 1y erllgﬁl rWes(tér)n Iﬂott hybrldlzatlon

ndiguee ;2a))i iHBK 298 unells issadily expessgi éek-p@telor(HE{é 293
2 dﬁ'& Bt 294 By Sa UG h&hsréRdd Mbé@B%slﬁavemEWd as

expressi on cassette conpri ses a nP
Sré&lﬁ@ﬁé% Clong' DGn7Q0;HEE3 eas strongly posmve or EBNA] and was

subcloned by limiting dilution. The EBNA-1-positive subclone DG-700-1I1E3sub1
was continuously cultivated and checked for EBNA-1 expression by Western Blot
hybridization (Figure 2b)). As shown in Figure 2b the EBNA-1 protein level

remained unchanged during 54 days of cultivation.
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region, a nucleic acid sequence encodi ng EBNA-1 and a
3" untransl ated sequence conprising a pol yadenyl ati on

WGQe@nakgeor) introducing said plasmd b) into tPE/ERPWE61010308

cell a) and selecting a stably transfornmed rodent

cell; d) providing of fromo®e-to four further

pl asm ds conprising (i) a prokaryotic origin of

ESRh ion; (ii) a selection marker; (iii) an
Barr-Virus (EBV) origin of repllcatlon (ori P

%ﬁ;tf&ﬁtl@kﬁfﬁwﬂ@ﬁ cerassstheEBYioriRiand ekBressipe cassettes fof the

96RE HREhQRy Chaifls BER &Hheh ABAEEIoR MBERIE- IR ahfibsd d
transforned rodentcell, whereby said expression

ette conprises,.a pyonot :
6761 56 BB DS nE AP R APE e e gy BE heino iRl (V0
aegiet andnlhugmmsc -fightyqhept caiBtaan{Cig nglom merapekiatle jbined as were

| t
P P SR o) AU oo
rdceary chain. ccglstawét(ﬁe& rCmﬁeregmdbyctsubﬂomﬁg and overlapping
NRier phoonys s@@ééfﬁ@sotzhgﬁa Cﬁch?er - 96 A%d ah%&d}a&rl&@ux‘m genes

net hod conpris provi ding a raodent cell, acc
t(¢-lighs ppd gP hsavyébﬁm MR pred by &MY A sequenting éP‘? s&sequenﬂy
G Adkeet I MdSm S hiatibh eelf ox] é)réd@@na»é@tbeas@tmma@kmg@rdarrymg the EBV
he&grologous pol ypept i recovering said

Fypeptide fromthe culture 4. A kit for the
production of a rodent cell according to claim 1,
cHerldeMebiangd Ri1A ktlgitt chaind:xjiession Mpmtorsets | 6)pECLolkeh8-kappa-
G ( @alfﬁ%feo osPd G5 1&) § LighBs{1) a prokaryotic
or|g| rep catlon a’sel ection marker; (|||)
a functional expression cassette for the Epstel n rr
Vigrigan RUEPBgationdtqm g vectorpNA: 18)whighalaygsregligagion of

eX;ﬂﬁ@ﬁﬁhﬂﬂE €alb @snh;orrprlses a pronoter sequence, a

transl ate eic. C|dsqu
e R R <ot S s f e A g (mp)
cmqnerrissﬁipltgoraumio Forableenpressioorf shapmal- Gl ) RangbedynitHlight chain
A rokaryotic orlgln of
%ﬂ%ﬁ%%ﬂﬁ {gﬂ(ﬁgné El)efnecgl on marker; (iii)
Epst ei rthsmavor ipinpqgkate ey pm@rehartslfemhémqr éra)m Eh? human
(oriP) ,Cy{d a]@@,@g(@{qugp) cassette suitable for the

Fodent uhetisRal BBy AR e ek MR hsset (o
conpr i-seautnpirnmnheglobelipukease chan Signalntquense atcbdling the

regi on,sg%alcgegnénqg”ﬁ 3ne(L1°§1tPJ}§‘Lb troducti on of

anucl ei ntransl ated region
conpr i-ghagloned antl IGF-1R antibody variable light chain cDNA

arranged with a unique Bsml restriction site at the 5" end and a splice
donor site and a unique Notl restriction site at the 3’ end (V)

- the genomic human kappa-light gene constant region, including the
intronic mouse Ig-kappa enhancer [Notl_mouse-Ig-kappa-enhancer-
intron-2_human-intron-2_C-kappa]

- the human kappa-immunoglobulin 3° UTR including the polyadenylation
signal sequence (3" UTR C-kappa)

- the unique restriction sites Sse83711 and Fsel at the 5’ and 3’ end,
respectively, to enable the transfer of the expression cassette into

alternative expression plasmids.
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a pol yadenyl ation signal. 5. Method according to any
one of clains 2 to 3, characterized in that said

woeaegoogous pol ypeptide is sel ected from t hePgF/BP3906/010308

conpri sing prodrugs, enzynes, enzyne fragnents, enzyne
i nhi bitors, enzyne activator3y-biologically active
pol ypepti des, hedgehog proteins, bone norphogenetic

m}%gﬁn%sﬂﬁdnw WST@U@ B IRS Yk AHpRARNATE Shown in Fléure 3a).

op0|e I nterl eukins, interferon
i mmunogl obul i ns, or |nnunoglobulln fragnents 6.
Nererfed- IRHQU@@ME’@S@P% ¥y sh¥e eEp1sssiRgbpstor p4817-pUC-H-

ARL VP ephind € Bsm dpd81d R Rtcotfiobed 6thE Atlo@hinZ@embmtst hat
said mat hod conprises a) providing a rodent ceII

i s R o ot 1 e Pl Bt B Gaiebn P

wi pllsraid 13)Epccés(spuﬁ101p) asm d conprising an
E-paslgeet‘% cRaldse ér{eﬁl&ﬁ& ferla 'i{flh fresﬁ&%&ée‘ffff‘tl %ﬁ ﬂgﬂ%n%)P)

uri ng ranst ecte er con
sid trascaptiQy unip ordhkpepsession Ocﬁﬁhesaantldl%ﬂ&aatlb@@wmmal-

RRLWPeRLih Qsmg))sédemweefonmufgaélanaﬁ; er ol ogous
pol ypep romthe culture. 7 I\/letlggd acoa}

any orfé}"%)fna&ré’f“ﬁ%e djate-garly pro@najes andeen
that sadytoregabsvalue geOS\PIH1Ypepti de is a secreted

het er ol o | hod according to any
one of c%ﬁﬁ‘rﬁs‘?g pgﬁsmcﬂudi%g?gozftksg%uef]écter| zed in that
sai d expnesse unmphaglnbuihrcbmy ick@s sigoalsequente imaludgagide
encodi ng%#aq] -ihtrgﬁgﬁpilgtmg.ulybt hod according to

any one 8, characterized in

that sdhe cl@urd wti AgFi1R andberlevaribie heaweshain gliliAcsfanged

transf eﬁfth Qrﬂmlqlﬁ BsiR r @B tafCse At ﬂfﬁr 53 end@RYplRAB@oAbT site and a
cl ai ns rlzedlnthat sai d

to
r odent %‘é‘ﬂ}le %Qaée%‘%’fl eatr}f? hod according to
cl ai m-ltGe gﬂhﬂiila(htlﬁfalnl/ed'ldaﬂy gdmatcomamtt ré&ich 0etlhiding the mouse

o ki i AR LRI S Rei el St G cul-
EBNA- | @EQQEN@Etlegwmlgm@ns . Hof f mann- La Roche AG

<120> F{BQBQ}nlangi(ﬁﬁlm Dbbufin ROOeR ingaling tﬁég&?a&% ﬁtlon
23391 WD <150> EP 05023611.6 <151> 2005-10-28°<16

<170> PHEERPIINCTET sion 3.2 <210> 1 <211> 1998 <212>
DNA <21Be uExalslte @éstriddrinlsityd $gial sﬁld)@m 3t gedt hied Btend,

at t aaac gaca cgaaaat t ¢ acgecccctt
60 ggga%gqeégxg %gg?ag}? Iélagé gtg}fga TECCad Se?tg 9
act act g@gimsatvcaxlanegsmn }ﬂ@ﬁmglact gt at at gcat gaggat

agcat at gct acccggatac agattaggat agcatatact 180
The plasmid map of p4817-pUC-L-IR-18-gammal-Bsml is shown in Figure 3b).

The plasmids p4818-pUC-Hyg-OriP-Heavy-IR18-Bsml (p4818) and p4819-pUC-
Hyg-OriP-Light-IR18-Bsml (p4819), which are shown in figure 4, were derived
from the plasmids p4817-pUC-H-IR18-gammal-Bsml and p4816-pUC-L-IR18-

kappa-Bsml, respectively, by introduction of two elements:

- a hygromycin resistance gene suitable as a selectable marker in eukaryotic cells

- the origin of replication, oriP, of Epstein-Barr virus

The plasmid maps of p4818-pUC-Hyg-OriP-Heavy-IR18-Bsml and p4819-pUC-
Hyg-OriP-Light-IR18-Bsml are shown in Figure 4a) and Figure 4b).
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acccagat at agattaggat agcatatgct acccagatat agattaggat
agcctatgct 240 acccagatat aaattaggat agcat at act

waewca¢mdnt agattaggat agcatatgct 300 acccagat BCT/EP2006/010308

agattaggat agcctatgct acccagatat agattaggat agcatatgct
360 acccagatat agattaggat ag®btatgct atccagat at
ttgggtagta tatgctaccc 420 agat at aaat taggat agca

t t 4
AR AR i B,
tlatrgémca@g:d & 4@rAlgAschtizagatent ag‘gaétfaéc@omamg@g dbe cgammal heavy

a8ainat 8t plieY IR PR tﬁ@@?ﬂla&ﬁpA@qoreﬁ%ﬁéﬂ AL of 4819 The
66@3&': aglca t at Ct aCccC aga t

agat taggat acce
a%ralgieﬁonf%sgféf agesekegﬁgaaétpég%agf&?%ﬁ% gtngBV orP and
ghagtaabaidiont agit fof g keppLh@nadHaagcplas dec gh@aial-heavy chain
ctca acc t.cgt gaat at gaggaccaac aaccctgtgc 780
&%ﬁ bcgcaagtg tgtgtaattt gtcctccaga tcgcagcaat
cgcgccccta 840 tcttggcccg cccacctact tatgcaggta
tThec pegmigh nage ofpdd2it-pg i Hyg-Grgy IRBBhgordighggeml is shown in
gg%ﬁ%gcagt ggttagcggg gttacaatca gccaagttat tacaccctta
ttttacagtc caaaaccgca gggcggcgtg tgggggctga

cgcgtgcccc cactccacaa 1020 tttcaaaaaa aagagtggcc
a&éﬂﬁ%‘étt gtttatgggc cccattggcg tggagccccg 1080

tprbaa&ttdd &f 261808 9by BBNAJBHasiGioa DU- gURUIE3:8b L LB fgink 98P
tccactct 140ctttcccctt gttacaaata gagtgtaaca

értyb‘&tffl%sén ttgtcttgg tcecectgeectg 1200 ggacacat ct
t aat aacccc agtatcatat tgcactagga ttatgtgttg cccatagcca
6T WdiaBswgt gnd gagatdifjet GHHOcaGH€ttype aegwetegtmaintained in

CEGERRTLEDN g@%“&t éa@?{%oBEiﬂbﬁﬁ@)ﬁQ%ﬂ@éh?ﬁﬁﬁ%tz % (v/v) 50x
glétt cattcc tacactagta

Eggmlﬁ@@naﬂm‘ggpm Sat-Bc 46060 91 20 @ag gg@ ti@’gnlafe"cléce gigtienary
C@ﬂ’tﬁ}é it BPCIiddDs be aygoae holif peiek BaaandFediodidelld Were harvested

ettt i%ééﬁfnaa%&ii@éawé5o°é§%&e - 2a Lagynel

Hﬁ@@noagm@ea@)u%em@getmsk 1Yadismtlcag ccact gecect
tgtgactaaa atggttcact 1620 accctcgtgg aatcctgacc

Gf’ﬂh%&ﬂﬂt wAfaasrIhea Eﬂgg ?BQ&AQ&BQQ,Q%& In]vﬁﬁ%en, Cat-Nr.:
atcg Sttc ctt'aggaccc tit aac cctaattcgp tagcat at gc

t116 Ugdo1 trmsigeiaer of dt gl @tﬂéwegﬁ&@meat gdelengns components
t\Qé}@tc%E{b%edaQ@@ﬁ@@ﬁMEWE(ﬁagﬁfgeﬂﬁ@& Kat gg¢&0@‘47) 2 ug DNA

O R R T T
gatghteggistdidad) e tlec cdls 1926 td agi ddys aber gggdeciongde cell culture
aggtacat g tc t aag: t . 0
SSRBITEAL 0o SPISSARS TR BRI ARG 3550 gt i
ﬂlsrpleap@tel n Barr Virus <400> 2 gatatcgctg ttccttagga

cccttttact aaccctaatt cgatagcata tgcttcccgt 60

UpoQt adfeddnt LG ﬁta%ﬁ?dsq{atvégg&t frans@lceddoiged agid- Bl athe or
e FHI Sorpinnng Tppiab e 86 ffit ennsaPe- O N EssiopFlamid
p4816 for the expression of antibody light chain was co-transfected with p4817 for
expression of antibody heavy chain. Both plasmids lack the EBV oriP. Plasmid
p4819 for expression of antibody light chain was co-transfected with p4818 for
expression of antibody heavy chain. Both plasmids carry the EBV oriP. Finally,
plasmid p4821 for expression of both antibody light and heavy chain was
transfected alone. Plasmid p4821 carries the EBV oriP.



gggtatcata tgctgactgt atatgcatga ggatagcata tgctacccgg
atacagatta 60 ggatagcata tactacccag atatagatta
wWQoarad¢ssatr a t gctacccag atatagatta 120 ggat agccRGI/EP2006/010308
tgctacccag atataaatta ggatagcata tactacccag atatagatta
180 ggatagcata tgctacccag ata3tagatta ggatagccta
tgctacccag atatagatta 240 ggatagcata tgctacccag

t. t t
%S{g%t%gt lg’l?:l aegg&gﬁgi%tgcgmcggéﬁﬁ %Qrzgﬁhg ap‘klcsgﬂgé p4818 and p4819 in
e sasn

Mda}t@ttw@tf&@ﬂ&@g gtin gé‘@@gg)athggefold increased
pLL G0 BF aﬁ%ﬁﬁs@mﬁﬁ@&w@ﬁaﬁgfeégﬁﬁ 6 % £hé0p 4817 without

ag Cat at gct aCCC at at 'ag at a aCC t at
ot mggmsamfe 3@5@&1%*& Bﬁgg‘a a%a% Xpression
agché ansddyds A@gabalIFagailt @y &'Tas 5&@1 ﬂgﬁ@hﬁ%bﬁi the expression

R T N T
dsPrrid DA p4@2I3En Epstast, priBamrryVigplesnid9p4814/ =848 endypddpl did
2’8}99;9{18 adGe 5@8‘%99%%8% AL Y955t ﬁgﬁﬁﬁﬁgf"%egﬁﬁ@@“T@BGM

ggaccag aagg cggcagtgga cct caaa

salydggtrglt mu@g@spm@oe@ &gea@gggn@écﬁg@@g%gﬂchleved when

AQIRCIRHILIHGRIEAY AR EAF i AYBATRGIBNIAACHRve T HBRells.
ggat cagggc caagacat ag agat ggt gt c cggagacccc aaaaacgtcc

aagttgcatt 240 ggctgcaaag ggacccacgg tggaacagga
gcaggagcag gagcgggagg ggcaggagca 300 ggaggggcag
gagcaggagg aggggcagga gcaggaggag gggcaggagg ggcaggaggg
360 gcaggagggg caggagcagg aggaggggca ggagcaggag
gaggggcagg aggggcagga 420 ggggcaggag caggaggagg
ggcaggagca ggaggagggg caggaggggc aggagcagga 480
ggaggggcag gaggggcagg aggggcagga gcaggaggag gggcaggagc
aggaggaggg 540 gcaggagggg caggagcagg aggaggggca
ggaggggcag gaggggcagg agcaggagga 600 ggggcaggag
caggaggggc aggaggggca ggaggggcag gagcaggagg ggcaggagca
660 ggaggagggg caggaggggc aggaggggca ggagcaggag
gggcaggagc aggaggggca 720 ggagcaggag gggcaggagc
aggaggggca ggaggggcag gagcaggagg ggcaggaggg 780
gcaggagcag gaggggcagg aggggcagga gcaggaggag gggcaggagg
ggcaggagca 840 ggaggagggg caggaggggc aggagcagga
ggggcaggag gggcaggagc aggaggggca 900 ggaggggcag
gagcaggagg ggcaggaggg gcaggagcag gaggaggggc aggagcagga
960 ggggcaggag caggaggtgg aggccggggt cgaggaggca

gt ggaggccg gggtcgagga 1020 ggtagtggag gccggggtcg
aggaggt agt ggaggccgcc ggggtagagg acgt gaaaga 1080
gccagggggg gaagtcgtga aagagccagg gggagaggtc gtggacgtgg
agaaaagagg 1140 cccaggagtc ccagtagtca gtcatcatca
tccgggtctc caccgcgcag gccccctcca 1200ggt agaaggc
catttttcca ccctgtaggg gaagccgatt attttgaata ccaccaagaa
1260 ggtggcccag atggtgagcc tgacgtgccc ccgggagcga

t agagcaggg ccccgcagat 1320 gacccaggag aaggcccaag

cact ggaccc cggggt cagg gtgatggagg caggcgcaaa 1380
aaaggagggt ggtttggaaa gcatcgtggt caaggaggtt ccaacccgaa
atttgagaac 1440 attgcagaag gtttaagagc tctcctggct

aggagt cacg t agaaaggac taccgacgaa 1500 ggaacttggg
tcgccggtgt gttcgtatat ggaggtagta agacctccct ttacaaccta
1560 aggcgaggaa ctgcccttgc tattccacaa tgtcgtctta
caccattgag tcgtctcccc 1620 tttggaatgg cccctggacc
cggcccacaa cctggcccgc taagggagtc cattgtctgt 1680
tatttcatgg tctttttaca aactcatata tttgctgagg ttttgaagga
tgcgattaag 1740
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gaccttgtta tgacaaagcc cgctcctacc tgcaatatca gggtgactgt
gtgcagcttt 1800 gacgatggag tagatttgcc tccctggttt

wWezmecoHIsigg t ggaaggggce tgccgcggag 1860 ggt gat geCHEP2006/010308

gagat gacgg agat gaagga ggtgatggag atgagggtga ggaagggcag
1920 gagtga 1926 <210> 5 <24312»- 641 <212> PRT <213>
Epstein Barr Virus < 400> 5 Met Ser Asp Qu Ay Pro
Gy Thr Ay Pro Gy Asn .y Gu 1 5 10 15 Lys
Gy Asp Thr Ser Gy Pro %%ngﬁuger Gy Gy Ser dy
Pro Gn 20 25 30 Arg Arg Gy Asp Asn Hs Gy Arg
dy Ak godenycels gha@gtermeg u@rlyﬁtsasdmie@scqﬂrg Gy Gy Ay
Arg Pro Gy Ala Pro Ay Gy Ser Gy Ser Ay Pro 50 55
60 Arg H'a)3 A%g;r@&@st@e BM@in WIQVA‘(JQNBEEaﬁﬂUééylSI ABN AN Y,

Ser Cys 70 75 8 . L Thr Hs Gy
Gy Thr By FPWAEsIRAPROBENREGH oy GEE TN &
Gy Ala Ay dyiAl a @gtol@dr&ot@g’n@)}ofﬁpj/lca‘ﬁcm;(} y Ala
Gly10010511 dy Q y Ala Gy Gy A a
dy Ay Ala G ”g %leg“%’%é‘%o 125 Gy Ala Gy
Ala Gy Gy G il a @ny EgtymABaxr@lwsd@BVA)l a@riginy oA\ ggplication
130 135 140 Gy Gy go yppla Gy Ala Gy Gy Gy Al a
Gy GIyAIaGIyAI 145 150 155 160 Gy EryAla
Gy Gy Ala G y(l y ,qnaexgeymgp SALFHe letyb]gfs)r eaexg@ssmn of a
165 170 175 Al &e Qero \Ys HtadeGry s&all yrotledt G&ly 'Ah@reby said
Gy Ay Ay Al a 185 190 Ala d ¢
Ay Ala dy G fxe;%sw acaew A PRI JedigBee s
200 205 Gy Al anfapslaed AigmwnGay nidleic Geyd @queAta e@oding said
Ala dy dy d
A2y A PRt Jplag Y A PR resion
235 240 Gy A acocagnsmgyamwd@yawram@ Gy Ala Ay
Gy Ala Ay Ala Gy 245 250 255 Ay Ala Gy Gy Al a
Gy AlRiHady fda Mbt»é\lrﬁtn@ayr@eyu AeB, Ghitadbazddl ¥n 288 68 method
270 Ay Glsy Al a Gle y Ala Gy Ala Gy Gy Gy Al a
Gy GIMBsss El;eyteps
a) providing a rodent cell;
b) providing a plasmid comprising

(1) a prokaryotic origin of replication;

(i1) a selection marker;

(i) a functional expression cassette for the Epstein Barr

Virus Nuclear Antigen 1 (EBNA-1), whereby said expression
cassette comprises a promoter sequence, a 5 untranslated
region, a nucleic acid sequence encoding EBNA-1 and a
3’ untranslated sequence comprising a polyadenylation signal;
c) introducing said plasmid b) into the rodent cell a) and selecting a
stably transformed rodent cell;
d)  providing of from one to four further plasmids comprising
(i) a prokaryotic origin of replication;
(i1) a selection marker;
(111) an Epstein-Barr-Virus (EBV) origin of replication
(oriP);
(iv) an expression cassette suitable for the expression of a

heterologous polypeptide in said transformed rodent
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275 280 285 Ala Gy Gy Ala Gy Ay Ala Gy Ala Ay

Gy Ala Ay Gy Ala Ay 290 295 300 Ala Gy Ay Al a
w@aRoo7/as60Ala Gy Ala Ay Gy Gy Ala Ay Al a Ggr/BPH06/010308

310 315 320 Ay Ala Gy Ala dy Ay Gy Gy Arg Ay

Arg Ay Gy Ser Ay Gy 325380 335Arg Gy Arg Gy Qy

Ser Ay Gy Arg dy Arg Ay Gy Ser Gy dy 340 345

gg? ﬁ g gr 8 Er)é g%% %gr %%aﬁ gx@eﬁldax‘f Qas%t}(e go)hprlses a

Gy Arg Gy Gu REQMPes SEPUGNSH SW@trwgﬂtmg@%a nucleic

Ser Ser G n Ser
Pro Pro Pro 385

%@1@ Eﬁer@eyen%@& ;9 Hefedol. 6%@1 @ypeptide
H's Pro Val Gy

ol el #15olyadenyiation
Tyr HHs Gn Gu ycagylaIPrOAsp Gly Gu ProAspVaI
Pro Pro y

Asp Asp Pto a%rocécmgéaldg erSB s:PhdJs cﬁ‘slgt %d at&@lyéransformed
Pro Arg Gy thenG:qH Asp Gy Ay Arg Arg Lys Lys Gly
Gy Trp 450 455 460 Phe Gy Lys Hs Arg Gy Gn Ay
y 8
%. %Ethé%%? kit lz\%@uglngn %3 }ﬁgéaoli)?éusig&yégpﬁld‘é %Jré&erlzed in
Gu Ah@tséﬁgmﬂ'@@ &QS’PTlﬁ‘i"S Thr Asp Gu Gly Thr Trp Val
Ala Gy Val Phe Val Tyr Gy Gy 500 505 510 Ser Lys
Thr Ser kpu Pysvidiag akedenhicgl a‘kl’cgrdalg/to'r&l‘d’mﬁl a Leu Al a

lie 515 0 525 Pro Gn Thr [
Arg Leu Blo PR st "t asd BSdrsagrabin g for the
Gy Pro A n PxpeGion ¢saidlheterdlogo@ polBeptide;e Val Cys
515 550 855 280y BN oAl gBiguke@n Thr H s
e Phe AIa§GIu 8/5 gf 65 57rg’ E7SAsp Ala He Lys

Leu Val Met Thr Pro Ala Pro Thr )
5485 5@§1t|£prethglp§oc{y§poq-ﬁ§ en l@é(prdp}get %aﬁmpgsﬁh@aytenzed in
Val Aspt saRIkiPEdInpliges 595 600 605 Trp Phe Pro Pro Met
Val Gu Gy Ala Ala Ala Qu Gy Asp Asp Jy 610 615

620 Asp pGI udGdy Gy Asp Ay Asp Qu Gy
arfeasBal,

w —w
C O~ »m o

Ju Gu 0 635 640
b) a ﬁrst plasmid comprising
(1) a prokaryotic origin of replication;
(11) a selection marker;
(ii1) a functional expression cassette for the Epstein Barr

Virus Nuclear Antigen 1 (EBNA-1), whereby said expression
cassette comprises a promoter sequence, a 5 untranslated
region, a nucleic acid sequence encoding EBNA-1 and a

3’ untranslated region comprising a polyadenylation signal;
c)  asecond plasmid comprising

(1) a prokaryotic origin of replication;

(i1) a selection marker;

(i11) an Epstein-Barr-Virus (EBV) origin of replication
(oriP);

(iv) an expression cassette suitable for the expression of a

heterologous polypeptide in said rodent cell, whereby said

expression cassette comprises a promoter sequence, a 5’

untranslated region, a cloning site for the introduction of a
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G u <210> 6 <211> 45 <212> DNA <213> Artificial <220>
<223> Prinmer sequence <400> 6 cgtttagtga accgtcagat

weowaassege tttttttaac acgta 45 <210> 7 <211> BGI/EP2DB67010308

DNA <213> Artificial <220> <223> Prinmer sequence <400>
7 gtgttaaaaa aagctttttg cgat®t gacg gttcactaaa cgagct
46 <210> 8 <211> 44 <212> DNA <213> Artificial <220>

<223> Primer seQUeRCRiF40zn8 dnlld §LARQGsh el FEE8F C8mprising
t gt ct gacga ggggccagat acag 44 <210> 9<211> 42 <212>
e

DNA <213> Art f poh@denylation sigrpd> pri mer sequence <400>
9 ttttttcact acgtgggtgc tggttgctcc cattcttagg tg 42
5.  Method according to any one of claims 2 to 3, characterized in that said

heterologous polypeptide is selected from the group comprising prodrugs,
enzymes, enzyme fragments, enzyme inhibitors, enzyme activators,
biologically active polypeptides, hedgehog proteins, bone morphogenetic
proteins, growth factors, erythropoietin, thrombopoietin, G-CSF,

interleukins, interferons, immunoglobulins, or immunoglobulin fragments.

6. Method for the expression of a heterologous polypeptide in a rodent cell,

characterized in that said method comprises

a) providing a rodent cell stably transfected with the structural gene
encoding the EBNA-1 protein,

b) transfecting said rodent cell with an expression plasmid comprising
an Epstein-Barr-Virus (EBV) origin of replication (oriP),

¢) culturing said transfected cell under conditions suitable for the
expression of said heterologous polypeptide.

d) recovering said heterologous polypeptide from the culture.

7.  Method according to any one of claims 2 to 3 and 5 to 6, characterized in that

said heterologous polypeptide is a secreted heterologous polypeptide.

8.  Method according to any one of claims 2 to 3 and 5 to 7, characterized in that
said expression plasmid comprises no structural gene encoding the EBNA-1

protein.

9.  Method according to any one of claim 2 to 3 and 5 to 8, characterized in that

said culturing is carried out under transient transfection.

10. Method according to any one of claims 2 to 3 and 5 to 9, characterized in that
said rodent cell is a CHO cell.

11. Method according to claim 10, characterized in that said CHO cell is selected
from the group comprising CHO-DBX11 cells, CHO-K1 cells, CHO-DG44
cells, and CHO cells expressing EBNA-1.



