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Protein expression in rodent cells The current
invention relates to the expression of heterol ogous
proteins in rodent cells. The protein encoding

E!E¥?%%;?Cld |'s provided on an episone undeﬁc&i%hmannmm

con and mai ntenance of the ori P/ EBNA-1-system o
the Epstein-Barr-Virus wherein both oriP and the

structural gene for EBNA-1 are | ocated on different
Sel ements inside the cell. Technol ogi cal Background

The role and inp of blotechnolo cal production
processes gainedagﬂmﬂﬂfqﬁﬁ?¥W@“Fﬁ% @? years.

Concurrently with the rising inportance of
bl eranb inyghtian relsies de sheeaprasdon: ehstargloggusgiroteing in rodent
yf'ﬂcet Fl{o@éin RhesHied sudéieadid i prﬁﬁdéﬂaSESm aABarsidiet the

h?ogjt and mamt{g":ﬁ%{!&i ?)%Hr eSEL%AOfl SV t er tgi)eq%ﬁéim-Barr—Vnrus

(whmmebqth oriffcans)) t ecsmcf(u@l'zg@nft fcarfsﬂ‘l‘bﬂeﬂde hcnied g different

GeaniMasigehekckliney cel |l s) and CHO (Chi nese Hanster
Ovary) cells, because heterologous proteins expressed

[ 'fec@ E gcﬁqﬁpg gg% be fol ded, processed, naturated by
ated and sul f at ed according to
taI]E ee rp tzspgglgp%qr’g _OP ﬁi églléb&og%ﬁ‘]bg%ﬁ ess\é\saéa%? q welg'ht durmg
Emet bitn yBay. rehﬂquu:en’(l;EBM)h ithe adsipgt hogpetanof df UbiatectBological
?!JSP&Q&&E Empldyi 6 @D %nhecﬁl&a bm sthdillUBRasBer pes

ruses esv ridae) ocytes transforned by

RN R RSS! B dRhe atﬁﬁé%%‘%ﬂ%‘r syfateing st MK (tyman

5B3bEH9031. Kﬂnc}ﬁaﬁ‘kb@ dHeatiétty LaskouiGOSO(S\EB\transinmekd

CEldest M§nl$ep &id29 BN %HCU:HOf (Chikes® Plafiidter Qﬂrary) cells, because
stejn-Barr-Virus-Nu r-Anti

Rt 0B Higin R e 1 DR AN & 'ﬂ%ﬁ@m@f&%ﬂém%wm&eﬂ
shy prateased plycEigivted] an} pilfated agriogdjing rthe pptarn imbummasi celld (e

tbe vwakld, @ahmnemz&ha of19vkeEBY).nucl eic acid in
transformed celI's. In conblnatlon with a second EBV

e'i'l?erfps eiljt &arr sqtﬁY Pls a pg ée%aotflhﬂﬂza\(] %rltrf%l?ocg‘%!; (fin)e?o ?to

ﬁ 1 on an mal nt enanc epl so
V\xhte Maﬁs eﬁw@r@@ erpes ayyses| (berpetvirpsieeh B lgmphogytes E@Wfﬁ%‘le
AEB’V ma ﬂj&a@&k hunrdgulatedlyq Mill&38), i? ¥a3logp 42 by Yadlds B., Raven

: NS ( )neé¥a§95g & éhé%@{%?@cfé%f}re(o% %ﬁ\r?)tra%%nﬁéé%ns i the

I’ESS

e ori'P-se I ons
SSAPFRSEIPYY otéﬂ@rﬁemallmss%%mﬁw Nuclgagpageen Eﬁﬁ%‘\)fnr%tns
| Of hefDsiDPiffeRAtIRIMNG R he@ BRA idehfifiddSo &parated in the
virus' nudeic acid by circa 1000 bp fromthe famly

Ofhd Eﬁ’l@ﬂilsprowfﬂ Play€ 4P ﬂﬂp&%&@‘?m it $he replication cycle of the EBV
nucleic acid in transformed cells. In combination with a second EBV element, the
origin of replication {oriP}), which acts in cis, the replication and maintenance of
episomes within the cell is enabled (Lupton, S., and Levine, A.]., Mol. Cell. Biol. 5
(1985) 2533-2542; Yates, J.L., et al., Nature (London) 313 (1985) 812-815).

The oriP-segment is made up of two regions: the dyad symmetry element and the
family of repeats. The first is a 65 bp sequence segment. It is separated in the virus’
nucleic acid by circa 1000 bp from the family of repeats. This second segment is
composed of a 30 bp sequence that is repeated 20 times (Hudsen, GS, et al,
Virology 147 (1985) 81-98; Reisman, D, et al,, Mol. Cell. Biol. 5 (1985) 182}1832).
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.30conposed of a 30 bp sequence that is repeated 20
times (Hudson, G S., et al., Virology 147 (1985)

81-98; Reisman, D., et al., M. Cell. Biol. 5 (1985)
wReiisds) - - 2 - The 30- bp fanily of repe?k%mpzousmmsos
possesses the ability to enhance transcription

whereas the dyad synmetry element plays a rol e in
replication. The conpl et e ori P-segnent assists in

gg"hng@ lbm Iyo(%e}feﬁeagss md SSES Fhe %ﬁ& E)Ptreme%i}%e téénscrlpﬁon whereas

I nat | on
t therdyad emmefry elemenitphays prrdt:e*il rﬁphéaﬁlenoThergmlqw puP-s¢gment

C @ftshinl Glairefinaf (R Psmid Sxtrathioedbso@slge they have been
|ntroduced into a cell, are stably maintained as

or OF Q&g]? a?t?o 8 tglg ?B%B’l y p%@cglnl P@&etﬁang lAEﬁﬂkglPﬁﬁltMrotem, and.

( PER@EHYits3hg cqmsyorsq lgppids, pbjcknerire tasy haye begn introduced
Mirlto a(Gell,lare &hlsly -ma5ntéﬂ;9d35§ eplsddis 288 Ae. stabhyerplidavsd durmg cell

g?@?&hﬁﬁ%@i Qlot Ytra a{l‘?p ﬂ%latlh%ﬂre %Hﬁ&lrm) ?Eogw%?)esn -815;

1@&‘6‘“&% D, f@éhé‘dqih@FH Bigl| 5 (18539118221§32 Fhyse3mo glements exploit
Kighesrapl 1caﬁ’en]medﬁhlsﬁi of thdabst c&lEfok repBtaton df thel§BDne (Bode, J.,

1gga§ égnesl)heg%qnﬁlo[?t(?(ﬁ)l %eé )pl asm ds conprising the

Of Tepeat origin of repllcat|on

can be er manent I% ret | ned bn the cell nuc
héwian-Felb 1262l ARdr sl t9h(é9§§ d%ontla’ eni*(}?é“ﬁem‘aiplasmfds
prahpiising\alse dathily cnfefepaaun ®f othheEB\e| @igbntofofeplitatorBMn be

| V\ga‘ﬂ ggﬁ’tgf SRidea58 ﬂ}esceﬁlnﬁaeﬂ éf%maﬁ celf e"f‘h&kflg\rse tﬁwgsgnce of

6394-6403; Hung, '
Sis(FBNA-d proteig s syificiert; ng ofher e fefersgl *be‘éEPY cuap r%sﬂiff:#w(see
Eulscarz\y;at i, Gedl] MBI . vy(mmmaa@moa; ﬁunm $.C,, eCal,PNAS 98

rat o
?idoi‘ﬁléj‘!%Lﬁ% %Qf) LD vl\ﬁl K?‘Zl 2000 451 °t§°§‘§“’§s 4. by
TRsPlmphilss, M’ot epld $Hrms§iacrh%r Tabretars By {1e0hpges 751-774;
C ¥htles, 3.L; brahpo ¥Vaures (000)G12852)0 sonme replicati on and
t hereby assures the propagati on of the episone during

Cehl FBNA-PIRBeinSHER heNdpisdate lE)ell.h@tHo@ln%J]l"spc}ir%n@L(ﬁ}Qe during
known for. ot.her

e
¢ PO PR A ALY et fOTagRipr e cpbontt diring col
Edivisibnpr ot ei ns from the Bovi ne Papill oma Virus (BPV)
(see e.g. Glbert, DM, et al., Cell 50 (1987)

S8 dd mﬁ@%fahdﬁﬂmp R.aBo ,anim #dr.othdvbirage g, &16(111%8 &)antigen

(G SR iy e s P /ot R, e Bovine
EBW@G%I%NBIP of (seeh & 2EBIDPrAS Dki\ée ret L@,e&eﬂo‘f’o t(h9e557) 59-68;
PDRBAAZS Rsm D1, Miktagenl ©Or988) NG, LBRIWsRE NS.0eRE0MB]. Cell. Biol.

a%mﬂﬁz é@epl icating episones. Horlick et al.

(Human Enbryoni ¢ Kidney) cells st abI y

30 expressing the EBNA-1 &Agt ein for the exgr essi on _
oft herppbiptnn ofctBe Flsprnts EBMAch andgrib of sFB Y Basdisen pged for
f fRNprap4phtiting fin roin tegtating gextraéhrdbs obdal, Pautdiamhdusly, replicating

Relﬁ‘same%.t thi'ck ef .rif.),te'.g.,E&%@d HEK h-flumgn é&a%?yjo)mcgl@aih%g CATT stably
expressing the EBNA-1 protein for the expression of CRHR (corticotrophin
releasing hormone receptor) from a plasmid containing the EBV oriP (Horlick,
R.A,, et al,, Prot. Exp. Purif. 9 (1997) 301-308).
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- 3 - 1In US patent 4,686,186 a reconbi nant vectors
and a eukaryotic host transforned thereby have been
reported. The EBV el enments ori P and EBNA-1 were

“}g)ozg?,}g@g@%on the reconbinant vector. In WO 29@%{;?2%?62@;}308

for the production of reconbi nant prote
by 5 transient transfectionaaf suspension-grown human
enbryonic kidney cells (293 cell Iine and its genetic

r orted.. Pl asni d n
oﬁ] gs E’#‘l t4, g%qr ﬁgaﬁ TEB?fngvlgr?tsvectﬁ?saﬂlﬁi e Iary%ttE R8st TR sformed
ettierehg hacnirso neorted. The ERY 200unie 987 3nd £BhE-f overe epmbined

t hstRradutidatveeiorr €econbi nant pol ypepti des and/ or
untransl ated RNA nol ecules in host cells is reported.

V\gp I%\?@ Wy oﬁﬂezﬁgub%s 10 o0 tf§ ng%ﬁhédog NSt é@&nﬁﬁmoﬁr@mms by

Xpr essi on syst emt
t framsisng fren Ctltﬁaﬂfsﬁl‘l&qﬂé‘é?nt&ﬁ‘t"ﬁ“ W mbronie Kidngpselis (29cell

Dﬁtﬁ@md ﬁp@éﬂeﬁatvh@zthtgoi@&éﬂﬁ&m PRsihidp Prdvidiag tiec BBV drght of

or. for st hed.e exogenous DNA in

g??(??%”ﬂ%% m@% s an (%lﬁgiafti}rses of the recombi nant
vector for gqtermstable pr ductl n of a 4
ptrbmtzoww Acutthad dai the ppducken of drambiRadt Bplypeptides
usel/of ufigdnshted iEfie crhb]efule;f mah(se Icélrs tie depoatedraVCr 20038506
c e:glortL %01{1?]&&[0}1?an Qn mabﬁe lgladgleggﬂtabfgr& ression system

ressionh vector con a|n Bar r Vi
fﬁ\ﬂ!syﬁa@#mtﬂé;ﬁ‘@atfgcmda‘“%‘ﬁ?mat“ sty 1 gene that can
be functionally expressed in the host cell, a

- eUkapatetti appDidfioh r 209200864 1@hiephrtp poxecatekinaiteveshir| for ystable

Eer?t%&% YEEHREndu? Dﬁlﬂl b€ liRarbdtict RSt NRAY a6@!the @A oflihe
sion ca ?ette &%ZW 7005 repgrtsr g ¢ host
o RSB RE YeIAE REonEsterey TRIRTORNEIPR of AgeaePaprL il
a

nedint enance system a strong pr ormter/enhancer
protein transactivation systemand a DNA coding for a

hﬁh%& e@gﬁ%cﬂéf Qﬁtﬂ‘iﬂﬂfor thastidtiehfaede@ed mahinigian $ostudell is

be non:r ori P.cont |n|n

T

| Moks ¢ehilyupfrepkatst vrespy of ttyuh EBNAah gene thagicam rbes getionally
s6IASK khe Hostkell, a%?ﬂta?f@h@@NA]frdgmen(. whicHiprovided thelfbBfy of

2 nt i [ication
g’«ﬁé’eﬁ‘&'ttoé?pge ge '@8?‘8@? C?ll nesa? B%Drrﬁsscl% asse&fe pri nat es

to cells of rodents This is based on a m ssin

| WQ RRN2(023005 R aT s fabangsd dregst FF‘WH\?HF%EPWE’PSW“ episomal

I RRint@RhEAPstenid fFongPproindGerfaghanber Opl@ndis transactivation system
and a DNA coding for a heterologous protein. The preferred cell lines should be
non-rodent, because an oriP containing plasmid is not replicating efficiently and

CHO cells, e.g., lack cellular factors for the transactivation system.

Wysokenski, D.A., and Yates, J.L., (J. Vir. 63 (1989) 2657-2666) mentioned that
EBV plasmid replication does not cross species lines from cells of primates to cells
of rodents. This is based on a missing interaction with a host protein involved in

DNA replication, which is missing in rodents.

Tomiyasu, K-i, et al., Biochem. Biophys: Res. Commun. 253 (1998) 733-738,
Mizuguchi, H., et al., FEBS Letters 472 (2000) 173-178, and WO 2005/024030



4 report plasmds containing both an ori P and EBNA-1
structural gene together with other elenents. US
patent 5,976,807 reports & nethod for produci ng
reconmbi nant eukaryotic cell lines expressing nultiple
proteins of interest. Transfected cells are obtalned
rejeorp P]ﬁ?srrsnld? 9(31%£n1%g%hlmp @%S gﬁ({]Eﬁ% Fgﬂ?& "ﬁ} %ﬁ%ﬁhter bR other
I e omnes I SC ovi des
© pression systemfor the expression of

etg’f?)lré i %rgglttste hns%b?ﬁog%%&iuf%E|recome$§lt eulfariot{c cell lines
S

exawam% ﬁ?&‘@e@ RSt B8 P R‘?Fnreﬁ Xpressmg an
ERghadi HYP‘@@I 4“9 CORtRR ac'ﬂllf’é‘é‘l e asiptieR SRS 1 odent cel |,

wherein the rodent cell expresses the Epstein Barr
SWRIRAEY Nucl ear Anti gen 1 (EBNA-1) and cont a| ns an

epi.some, wherein said _epi sonme_conprises a) .
Tl}srdé%@msy@tm‘"%ﬂ@.%P@PSl?reaiSFeélaﬁf & expression g hegsrplggous proteins
in rredetat ezl nesarl hspysisrncmapriseyitheueriEBVA- bropigpmalofeplication and
maistghdncasystam ¢lighe E)?Steld)B%hVé%?)r ession cassette

sui table for the expression of a heterol ogous
Spedifigbp thedtisdlasursapravidetie medeoerdll, whisinethy redang cell expresses the
* Epstefir Bars iVoms dhsbet Astiganp (Ei34-13 apd omvitins an epjevnG avhezein said
epBomdbiprskat ed regi on, a nucleic acid sequence

encodi ng sai d heterol ogous protein, and a 3'

unt r angl ateggtokagit@rorgmnpf ieglicago® pol yadenyl ati on

si gnalp) | m ictiigsinaAspect, there is provided a CHO

cel |, gharagm®icizs erlVlrLIsr(EBE atigin Gf@pﬁefitionélb)rlP),

expr esges Jnhs?xp%foﬁ' ChsBRAE " suMhi1b FolNee! ©a¥resbidhi &S hkterologous

(EBNA-1) f ee)ﬂ? ?(F'rgﬁbni:ac%ﬁet\ﬂ{%ré"b aRli¥ expression cassette

integrate 'ﬁ es E&@Q fé?ig% bR Sa Altleic acid

n&[s II% (¥ | Is!

epi sone, )
pr okar yot Isgqlg:}llcciﬂﬂenco n salﬁ eirgl% 1, and a 3 untransiated

mar ker; (i Fgljmg %@‘?%?B E%% epylﬁl?'b§é]'(aé8\/) ori g| n of

o Bl i ?ga%%z' A i o
CXprepice 4% StS’f“ %F%I LOm ncpxpression
cagsgltg stab%iéméwteéap@ b ﬁh@wS@Hﬂc’a éegi EoiRip pf SRisorge, wherein
sajdrepivome compiise i @ prekasyotigprigh iy replisations i dgrselegtion marker; (jii)
anrfipsteai-Baradfinis BBV nGginerf gendicaionsieril) pretiesle E&Yodesived element; -
(ivp ah yeppresdicte capdtcasuabla rfor tiesixatessdon efp daterdogous pplygeptide in
sajdoCHadedly Waticbn saidgnplession caness potprsen b giromotee séqaene, a 5’
unframsMdORpiodf a Madlyio aBidwequince ditvediny Ishid tictethsgdue pulypeptide and
a $ulidcReklaled Q¥iee TompHEhE dpdl pddepAl@dnnéipgalacy @ske ot ¢Bhthin the

m%g@% Hb R IJort dhacl osure, whereby the nethod
onprl Ses the steps of a) providing a rodent cell; b)

HRIc MR ARG RutR! BE - Gr&AIRId HEREd ﬁ)r%ﬁbjﬁﬁ%@’ Q‘i'éd'énpédllgzlcﬁordlng to
thé)élsn{lgs%é GAbre8 theamétﬁ @%ﬁ]ﬂ&@%@ lﬁﬁPs ofnd a functional

expression ca or the Epsteln Barr Virus

Nucl e 6\9859 %r&&%’t\'@elll) wher eby said expression
t
Eﬁf?:ngl aty SKREm eds lgsrﬂfdog’ggfp‘?fs1n%eaqﬁ§9§r§§ltéc§%§ n t?gg é;e ‘{l}ll ﬁtﬁllc;ztelz

&iofte! &
th EBNA— =
coﬁprl sin ?ﬂ 2]88 Ta P o ‘f }VH?TF d %lld expression

sai d pl asiffe® CPmPE,l Cpr?laafgh f{{ a’:}g trans ateggreglon a
sel ecti ng ke tcabfll tﬁ%@fl?ﬂ‘ negofigae EBN -1-protein, and a

3’ untransldted region comprising a polyadenylation signal;
¢) introducing said plasmid b) into said rodent cell a);
d)  selecting a stably transformed rodent cell;




5 e) providing one or nore further plasmd conprising
~a prokaryotic origin of replication, a selection
mar ker, an Epstein Barr Virus (EBV) origin of
replication (oriP), and an expression cassette
suitable for the expression of a heterol ogous protein
in the transforned rodent cgll, wher eby said
expressi on cassette conprisés a pronoter sequence, a
5 wuntransl ated region, a nucleic acid sequence
encodialg tphevidisg ene oo gwus fptiey plepmiddempaistigea Brokaryotic origin

untransl ato@ %ﬂii@%&ﬁa@&%fo‘n%ﬁﬁer%ﬁ@ﬁd@ﬂ BBM'\&MSQEBV) origin of
si gnal , |ntro Ji aid further plasni qﬂ %¥

r odent ceIfPI3 @?tlorggj oriP ﬁé‘gt%“r?ép’?ﬁ%ﬂbcaé; CUE FUK§O' t]EFpe’iPBeSS'OH
5 tines. lof aéh@c&okmgdusagp&m in lhh graesfvsngt odeded!lawhereby said
met hod for nﬁ]?%&@('a{] Dk r?% r%%’fe?%%%éné@ d, Bnuntransiated

that said conpri ses eps provid
2 CHO el Iregipih.chnutiss A Boqisheeaotng ﬂneala%%rofpg(almwwpﬂde

of Pol yongny wuﬁmr:!absla&rdqugldn Btﬁn?'ls%ga@ﬁﬂl?ad‘éﬁﬁ@tﬁdrﬁslml
(1) a rokar(¥ 1c onigln oi ({J) a O(ge élfé

sel ectD on HHErqesing spidifRther PASIIG PIRQIroGRh e Qron
cassetg)e frqxeaﬂtgst@msﬁ)emﬁfaampto\ﬂhm@ Nucl ear Antigen 1
(EBNA-1), whereby said expression cassette conprises

In & s@loRERL L, ﬁi’%?é"ﬁﬂﬁ@\ndéi‘i Pmethbl Ffé}*’b%ltéhtuﬁg al(q9h @8N, cBaracterized in
nucl el ¢ aC|d se

di
tha i ANk oS egLBR CBPE BB eV Epgépﬁﬁ vﬁy%aﬁ?ea ot contain
theSlla@B &Lanttg)sn bNPslocs ivirgs; $J§ipﬂbvpln®mpldsmm donipuslng €i) @pekaryotic
0“35“ of rg&/hc& 10n; ?11* § géle&%nama?rg(ab {ﬁﬁ&ﬁrﬁ?ﬁ&ﬁgﬁe{lr& as u %ﬁéétte for the

Epef@mme@l Wym( Nucleap Aowigery dt (EBNATIg whereby esgid; expressien cassette
coxélglgesaa SRb ARG @&Jéﬁéé‘ea[ 5 (rtdahsi@Bd ERSbRI B-dRleic il Usequence

et Aube 5 SRl Cabdies hnbrsts debadtaisn gienat

c) irmlrodtnhﬂg exip rp%mld) 3] arito ahh €EHEY otlbglours! pisicyipgptstaihy iransformed
ass étcﬁ gﬂﬁ/ﬁcﬁﬁé@fjﬂ%ﬂé % lfour\ﬂﬁ%{e? YasRfls @oﬁﬁﬁﬂglﬁé $ih Qbrokaryotic

I Ses a_ pronoter_sequenc
origint afgeplicatien (rl)sgus@ﬁctw& HEkFi(E) a8 F@S@@q%%rﬁéféf% HEBYD Agsin of
relﬂlcﬂﬁine(bﬂbpg@siﬁgm GHBAD aaﬁvedeﬂ@mt &(iv3 'an WRpressicd eds&dtte suitable for

thesqxsﬂeg%la]i; 8:f B%ﬁ‘lé)’?%%\é’?gﬁ? %%ep 1%8 nnE%ﬁ%tn %sfor&q\ézl (ﬂﬂ) c 11, whereby said

expragsiadeassatly comipdisésua phamoter] seguends, @ p pM@s@mdoreglpam ypucleic
acﬁ%%@?é&@é @ﬁgdﬁgqeﬁ@cle%lo@ﬂ@ p&l%éﬁ Qk afld %q Q&Hﬁ&iaﬁé&f kBRI with a

es a for producti o

polyadesy figy oﬂgﬂ%o (Yodpt Fta%ﬁtu% &FRS r?“%‘?ir ing dh %c‘:e'%@A 1 proiein; ¢)
inteRaPin g S48 filjheppavinils @y iro saidisably tahifomngloCdOrgllt 0 t he

i nvention; b) culturing t he rodent cell under
Th% %Pgleﬁt' (ﬁﬁ‘ﬁosﬁfé’ lele Bfo% ets t&egrg&ﬁg §S:Sth r(SHucﬁ&? of a heterologous
: erol ogous poly recoveri
polypersids! warseis spid IW‘?}@E&? FURPTISEDM t he cul t ur e 5a

defi ned above; b) culturing said CHO cell under

condi ta’) 0 n&pr@\kicﬂﬁlgblr&dénoéeﬂ dreoiprte sisd ioventibn s ai d

het er ql,099

ool ypg’r} £ ﬁlfllp M}@%&Eén@' ?%ll ﬁgc%e? %8%&@3&%@@% 206 eﬂée expression of

there is ﬂh%@ﬁ@@&%ﬁHMEﬂﬁﬁmﬂﬂ%r the expression of a

het er CU 09 %&v@x‘?ﬁ%@l@ Bkleftfoddhs polspidtiae ilom wban@agt.er i zed
|n tha sai d nethod conprlses a) providing a CHO cel

l.y transfected w. ct raI e

In tah 1r (% 3}86? 4% proyi i Cﬂ;ﬁ%% & rogu r%lg)n n&tc %qleﬂrgologous

polypemile Tsharactegeﬂ:d wfth@chidonethed ¢qmgqris95) a)tnrtanémg et cell as
said CHO cell with an expression plasmd conprising
(i) an Epstein-Barr-Virus (EBV) origin of replication
(oriP) as single EBV derived elenent, (ii) no
structural gene encoding the ENBA-1 protein, (iii) a
prokaryotic origin of replication, (iv) a selection
mar ker, (v) an expression cassette suitable for the
expression of a heterol ogous pol ypeptide in said CHO
cell, whereby said expression cassette conprises a



c) a second plasm d conprising a prokaryotic origin

of replication, a selection nmarker, an Epstein Barr

Virus (EBV) origin of replication (oriP), and an
expression cassette suitable for the expression of a

het er ol ogous pol ypeptide in the rodent cell, whereby

t he expression cassette conprises a pronoter

sequence, a cloning site fof2the introduction of a
nucl ei ¢ acid sequence, and a 3' untransl ated region

defigatintbiosé; ) caltpilgyatieODatel] eindsicgnditiond suitalsie for the expression of

' di : t L CHO
IR, pOp bR STl SR Bl SR,
CHO cell is selected fromthe group conprisinq_the
In gefquath @spsdl thereHD. PREELd aomehpiAar thenerrreseioBeft] & heterologous
pigfgﬁitﬁﬁﬁh ROCHDecHBMrdct@iRt 6h Mhat lsiid an@hde torgpixed aypritviding a
C

the rrent di.scl.osure the;heterol .

o S i et SO P BubUL ML BRE MR ALl protein and
whighodies oohpmitsih tiye fsrasdF-agégened Rplwoma dnisy hetrinskygtiensgd CHO
cclBRANTE LRIk H15mi8 ReMIFRsAS (1) Vet ¥ stoin-Bafl ¥BiCAIBY) origin of

active pgl ypeptides, hedgeh prot.ei ns, bon? X
reﬂ%i&%@)&lﬁé‘.&? émﬁ}eO[Egi\fngqnvgg nt, {8y §p Structural gene encoding the
ENBAAL h_?rﬁtﬁmi, ¢iii) B ,pr(bl{mrﬁilﬁb apiRiredf wplidtiGsHiv)i ar:tewctigm kiarieer, (v) an

I L. A I . .
e B 008 SR gh FTUAB R n s Cro
celbo¥epebpt satfleexpsessian icATFEIfOETRINISES A PEIMAPT SemigS g dbultiapslated

rediérA@MRBkic doitl @8NS enSQOiERterbR@oRy REGT diNa 97 urdth8slated
net er ol QQous Brot in accordihg.to. the curre

_ nt
regiins CPBRLTRE s PUXPIPEAI R Sieinldy g &l transfected cell under
coditorsfseicdtilofor tHerexpressive pf eubioderniegousgail ypehede and dgeusvering

sai?‘ﬂle%%%gohgg(ggﬁer@ﬁg%%netgﬁ'gﬁ] .the culture nedium In a

further” enbe nt o I scl osure the plasmd
In GoliRE A BTFreFS POSKEH o A9Pa(or) B grodision of & helettlogous
imMuakashidin] chasdtediedon thatr dedd nextcbdatonteed thendllowing steps: a)

Of-j I on I . . ' .

oSG0 X°E1, 25 S O REAR o B
(EBNAol ) dren pogamessiasl dasiede plablidetscoivd inadhg ¢hpamosomal DNA; (i)
comhifl§ Mndepisdrfe, SRALRRY sAADGHIINRN toprided (i iaS BloREMEES icBigin of
O L e i £S5 3 55 8] RSP repicao
(ori) @ eingle|BB b d¢rivedelcomat; {ivyl expesspinasssetss. su_[wﬂafdr_ek[b expression
of §BREF B mBunbRELUIAVAI OCHONGIC WHERDY kil BBk @h cassetes

provi a rodent cell, erein said raodent c .
COBRIFCATSFHOIREIEPRLed P [BAIAPSIREY [REIOGue Nedeic Apid iSersinee encoding
saifl ERMérologoad diniRiicldbailid N a®Pi 6 OFre ,unthedl@éd 12@iofl comprising a
PO&E‘L%%%E?I% gﬁﬁglgfﬁz dg%ﬁ ’Z%t? (irog &l %Ll!'én?geo%%u%%%n ocIf Po]yomq virus, b)
culpgingi raiBaCHOVI gells ufdEBVyonlitiayis nswtablee firi dlaet iegpression of said
hetk@IdeBhs imMEh o Rb{HiRAS ROLREN FRZPREGABHEZ R immunoglobulin from the

culture.

The current disclosure also provides a kit for the production of a rodent cell according to

the disclosure, wherein said kit comprises

a)  arodent cell;



n

d) an expression cassette suitable for the expression
of a heterol ogous pol ypeptide in said rodent cell
wher eby sai d expression cassette conprises a pronoter
sequence, a 5 untranslated region, a nucleic acid
sequence encodi ng said heterol ogous pol ypeptide, and
a 3' untranslated region copprising a polyadenylation
signal. Useful nethods and $%chn|ques for carrying

out thg Clarﬁr@trmasjnﬁ& e&hpﬂﬂngaa prdﬁe@@m b;egin oNrepligation, a selection
Ausubel,

rent Protocol s lar
Bi ol ogy. %a['\%%gnq a tﬁglc 11)1ra1 (ei%rss,s)mn Céssette rtlor'\{l%e %%Item %an Virus
Hames, B. Diuclead. Anti¥da @ dRBNgs-1)A Phexeli cald ARppresnerh, cassette
Vol unes | c@ﬂ)‘am%és { ‘gra%@eﬁr s%ﬁ Q(Fed Yn h?ﬂﬁfn§l‘a¥eﬁ rgéﬁﬁsa nuclelc acid

Freshney, na l.ture
practi cal Sﬁ%ﬁf‘%ﬁ“a&‘l‘?"dlnmthpr@%ﬁ(llg@gﬂn Wt%énunt?nﬁated region
et al. RQ@@@HMﬁQB@o@M$myﬁﬂbﬁB@nﬂdItIOn CHSL Press

S/ (1:2' 9 %)(?)I I\N;a;l]g?:én% féaé%l&' c%pr19Wg%%?&g%tlgeﬁ%?% of Iq'eghcatlon a
Second Edistledivn medidani EpsteigsBars 9983s: (BE\Bs prigiy ofmephcatlon

Cul ture ofiof) MRl 4 lcksressfonMRid@te QlﬁltaBH:S f&t the expressmn of a

Techni que cond Editio Al an

(1987) 3‘&“’“ T6iave oinepgis adlgn LE he peSpppsson
an at | eaghsspis tdoaiprigesn an-mahoreal deyuance;uar clegingucitei for the
acid enco [ p%-0

Feconi nadt e fEY BIRHIAP AR SEllchar! s oS DAMERGtcd reion
ei-ther to cpmer@eaa@ﬁbfééerwfaﬂpnélgpﬂdu vi dual nucl eoti des

or to the conbination of enployed functiona
ehcaiEItdsmetor 8 ditlo’ele the Fidbmdell & PCHOWERr , 3’

untransl ated regi on, enhancer, or origin of 20
replication. The nucleic acid can be build up of

nucl eic acid fragnents, preferably DNA-fragnents,

whi ch are either isolated or synthesized by chem ca
means. The nucleic acid can be integrated into

anot her nucleic acid, e.g. in a plasmd or the

‘genone/ chronosone of a eukaryotic host cell. Plasmd

i ncl udes anong others shuttle and expression vectors.
Typically, a plasmd will also conprise a prokaryotic
25 propagation unit conprising an origin of
replication (e.g. the ColEl origin of replication)
and a sel ectable marker (e.g. anpicillin or
tetracycline resistance gene), for replication and
sel ection, respectively, of the vector in bacteria. A
nucleic acid is |ikew se characterized by its nucleic
aci d sequence consisting of individual nucleotides
30The term "nucl eic acid sequence"” as used within
this application denotes the nucl eoti de sequences of
a nucl eic acid nolecule and variants thereof, which
code for a peptide, polypeptide or protein or a
functional variant thereof, i.e. e.g. proteins with
di fferent am no acid sequences but having the sane

bi ol ogi cal functionality/activity. These

nodi fications are due e.g. to the degeneration of the
- 8 - genetic code, nmutations, such as point

mut ati ons, deletions, insertions and the like. A
variant of a protein differs in the am no acid
sequence froma parent protein's anm no acid sequence
by virtue of addition, deletion and/or substitution
of one or nore am no acid residue(s) in the parent
protein sequence. Ordinarily, a variant 5 will have
an am no acid sequence having at | east 90% am no acid
sequence identity with the parent protein sequence,
nore preferably at [east 95% and nost preferably at

| east 99% An "expression cassette" refers to a
nucl ei c acid sequence that conprises the el enents
necessary for expression and secretion of at |east
the contained structural 10 gene in a cell. A "gene"



20 (Sv40) (Bemoist, C., and Chanbon, P.; Nature 290"
(1981) 304-10), the pronoter contained in the 3' |ong
termnal repeat of Rous Sarcoma Virus (RSV) (Yananoto
et al., Cell 22:787-97 (1980)), glycerin al dehyde
phosphat e dehydr ogenase (GADPFD retroviral LTRs,
el ongation factor 1 al pha (EP al pha), ubqu|t|n
Her pes si npl ex virus thyn1d|ne ki nase (HSVTK) (see
also e.g. Lee, A, et al., M. 25 Cell. 7 (1997)
In 495theH EmbWigrer oftthaldiscloBurecthe NAHO. cefic sdseléedd flomSiba. group
regol
cobfbE U ERBLL) CADDN 0L o e8UTRIES Pl
]ﬂﬁY@§2¥m§@ 42), and the like. Preferred are strong
pronoter, such as adenoviral pronoters (e.g
In zaethey emabdimeptop! Hret eurpad isclosyre the Bﬁmﬁogﬂ% nisthpeptide 10 be

exﬁﬂ%%ﬂ 1@§e%ﬁgdeffom gt @vas tbh Iﬂsliﬁg‘lpltoﬂfu,gs he@aimsd)eskyme fragments,

en%/nﬁga gfvﬁ%rs tz?ygl% Oa%?%%orﬁs%lg[r g B rye ra%iil\(ee Sp%iyp%@ﬁesblhedgehog
projeippotase gnqreh@enwmrotws SRR afﬁcterFRerg%ﬂm@Hs thrpeyhopoietin,

G-asFwatdrle@dnd, ierfaome intnoastotulianot afisulfezlchulibidragments.
Sinplex thynidine ki nase pronDter) Especial ly

pr.ef r
RS SHASRe Sl 0 AT B o
ImppRHERHINGTASMSEL pr onot er (CW: Boshart et al., Cel

41 (1985) 521-30), nouse- - 9 - manmmary tunor virus
In pnotirot embodiviEn) theaprodmaion efatheohaieroiogers priotavb tageording fp the

cukrfift diseRSurk ¢ dikid oui @RGR @ndibntidalIdGtioor man et al .
Proc. Nat'L Acad. Sci. USA 79 (1982) 6777-81). The

In ta%%{ﬁe; p?Ab\éaﬁW Iﬂyl s%}cf %Qtet%l%&:ﬁls ;po"l')éae cfed 1§’“s&é}bt@d Ut th d: culture
applitca enotes . a nuct el cid sequence use

medgim.nduce deavage and pol yadenyl ati on of primary
transcripts of a specific nucleic acid sequence

In sefyrtbert embciémit afrthe aissloavredhe elison odregudedi ing the rodent cell

coﬁgllnm@iefébx{ %\Ird) @ae&kﬂlnﬁilaﬂ&%n pb&‘er?aﬁ gea&t B8kt fone prbl@y &cOstkction
conS| ransl regi on conprising a

m%‘fﬂr gig&?l?eoeﬁ‘ %ryﬁH%FegeC&QP WE "from Sv40, the gene
for bOV|ne growt h hornone (BGH), immunogl obul i

In gefsher eavhodineat of the Higelpeis ghekiuahes of @}?émQC%Skmtr@dl@ed into one

roddat @fiSs Eétweélﬁ@hetdﬁylmvdlpmmkdsnase poI yadenyl ati on
signal). A "resistance gene" or a "selection narker"

In \941161: é} én?ool(iﬁﬁglt o?tt}f‘er &0 : E@gl the Wuﬁlhéﬂ"oftﬁ]hs?mds mtroduced mto the

a Ion, IS ene OWs ce I n
rm%@ﬁ i the spiecyen Beivvesn Sas aid ey &re%Fa%QgE?%é?n Ipg, i oo
plasinédspr esence of a corresponding sel ection agent. A

useful 15 positive resistance gene is an antibiotic

Dek:BRl He il ehe ikRbStiGe! ection marker allows the
host ceii transformed wth the gene to be positively
Thg Iu?rgﬁt %vgn(%fonl 151’0@1'3? Brr%?gtﬂc&dloﬁvhtgﬁﬁl g{ﬁp r[%ﬁ&? }%Un&pgesses the

Epetalﬁaﬁﬂrévfras Dhelgarohntigen GENdeand FRNEIRY @ ERiyame, wherein said
epistthé usreprisendi tions. Sel ection markers can be
positive, negative or bifunctional. Positive

sel ectyjon ;oREkEIBic kA SehIRGTHON for cells 20

carrying nmer ker , “wher eas negative sel ection
narkerg a@ﬁ%ﬁxggﬂpgkgarrylngbthe mar ker to be

sel ectd) velay Epbteim Baat-&drus TV patigiy of eephedtion (ol mar ker
will confer resistance to a drug or conpensate for a

met abolic or catabolic defect in the host cell. In
procaryotic cells, anongst others, genes conferring
resi stance against anpicillin, tetracycline,

kananyci n or chl oranpheni col are frequently used. 25
Resi stance genes useful with eukaryotic cells

i nclude, e.g., the genes for am nogl ycosi de

phosphot ransferase (APH), such as the hygromycin
phosphot r ansf erase (hyg), neonycin and (418 APH,

di hydrof ol ate reductase (DHFR), thym di ne ki nase
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- 10 - GFP can easily be distinguished fromcells not
harboring this gene, only by the detection of the
fluorescence emtted by the G-P. Eukaryotic
“ﬁfﬂﬁﬁﬁih?n vectors/plasm ds can be propagat gd LB aiecn10308
prokaryotic cells. Therefore a eukaryotic expression
vector/plasmd may and ofter will carry nore 5than

one resistance gene, i.e. one resistance gene usable

for prokaryotic selection and sabl e for
eukaryot A S8 EYFgAD caspltg SPEAPlIor BF SREATION of 8 heferslpsous
her ei n, r ef epolypephide lire sdid dedeGEqﬂlﬂewbesbp sad expressipncdassette

necessary fog,fg ﬁsré§§gfo%dt&r§ecfl{égée0£ s’tdrﬁ'ﬁﬁ!;lé&& &gmﬁfaﬁmic
~structural gene enco

ype or ,
protein of ifft P@%F"ceTﬁlé?o%Pgﬁgé rhl"fﬁfcfl&? P B 'I’:H@F’o‘i“iﬁ a3
‘el enents 10 aatrarglaked repuqommmlsmgprp@lmdmylaupsmgmrﬂm of
the structural gene to be expressed, transcriptional .

| QiséeinrhétREdsang técﬁflﬂi‘\l@ﬁbf 8ftryhigloRs the%ﬂﬂ‘elﬁ invention are described

PR et Eafa s e e B audipSyas ey, vglpmes 1 o 1

~ n(iove) Glaver, N. BasaaleﬂmfheB Hored., EoFA @bpl@imallﬂr@act@a]t Meproach,

f WpRimed wsﬁ@nq;%} cbmmm&atﬁqeasmr&hhb,e ROT {¢dB) Animal Cell

transcri

{ e DpatcannpiehdRT Gt RO tsgholpag teRepppfinant
t P&/ Senond EditiongUHAL EresTti@ODeWmatkearisicr Frop Gergh to Clones;
t W\m ‘@@H'Pﬁehﬁie;sq 1937@1‘ &R, ]t Qd aCEll'@i% C@c&m&ﬁ Academic.

AT TN o M e

p@kchmeyuas Secood Editionnala Rt kissnbes Not.i( 187). The
pol yadenyl ati on si gnal sequence, or pol yA addition

S jAg ﬁﬂlld,elcpa{cﬁl/ i d@Su.‘IeH hesdigNadferd @6 ahhf lehse Paagdly alonanaturally
eC|f|c Si end of ey

%cubrg& n 1<: acxd encocim%nal ag)&;){f@ r y\&lllc}(l: t %E hl'rl%\)ea{ﬁgoduced

t ranscri 1on 1I'n
ofecambwquréh ENomfnasalin ocwmmg’b@laﬁaep&neﬁberrfedh@wp%ss of the

( Ridtividal %h&]}otldés toh Qo Qh@ %Mﬁﬁm@tlmﬁ‘ Bflempldfed functional elements,

CORCBTE N EhlRL S b VSIS a5 o of
nmphe@pnd@y nystei @fadrpm 'mﬁttlldelpsﬁt@d@rc asidefzagmyats, migferably
PO n@cr&@%ﬁ!}ﬁﬂ'e @ahetﬂawattedﬂ@f, syhhﬁs@urwlumial geaR. The

oL S SN A BT TRLE G5  F AR r
sg‘gwme/céetqwnw i ? @ek%vthél%émﬂy Péafm &lydeg) among others
PSRl lhd eﬁpﬂe%nﬁmet@es T?;BncdlillyQi 1ﬂisﬁmﬂ Ghlelﬂ) doRfpRis@h pidnayouc

ane.where. e ou
SBEOIPg%méE;ﬁ umlth(éom?nsl%ﬁ engge relpﬁca‘t: (V é d[h f¢8g1 orlgm of
s reghedtiopknd mbe@blgmrhfg e-Banpalings t@lfﬂCtChee f?ﬁ@?@‘iergeﬂe)»
t wreew&tm%na&lmr@gﬁm‘é@ bfQhe feb@r ibikidrign of the

signal sequence the 30 recognition by the host cel
sgc o) I f

g JU%fE%CSJe&hngﬁgéaﬁga %h%r%cté’%? g& 6% r?lugle%%rb% &h@entﬁp gonﬂ&ﬁﬁ‘g of
c!éll pvidnabpuslestides- and enzynes of the secretion
machi nery. Transl ational regulatory el enents include
aThe asrel Siudibahcid netuance”™oas (RUGyittin dhist applicido ndefidis the

Tﬁﬁl ldz %Lm&@ of rRiiRR! acld rhei%aﬂ@afawarr%né'ﬁ,&eéﬂ BEh code

can some constru r.ono

e'“l' PeRten Palaspsm@ae% P?Pée‘%é’d@eﬁ’d’ét‘?‘f?ét‘gt‘%‘ﬂt xaﬁs{egf Le. eg.
t pansey withi differeht anbng enid/ stnacésubatl hgeue tor sanukc binlagical
amngti H&?&Eﬁﬁﬂ; %\Q&' rﬁgdl"fﬂ:at%oﬁs Q{QquQQl t(g tH2 geneéit n of the
pronD er ‘i ncl'udes signals yneras |ng
and transcription initiation. The pronoters used wl |
be functional in the cell type of the host cell in
whi ch expression of the selected sequence is
contenpl ated. A [ arge nunber of pronoters including
constitutive, inducible and repressible pronoters '
froma variety of
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10 different sources, are well known in the art (and
identified in databases such as GenBank) and are
avai l able as or within cloned pol ynucl eotides (from
ositories such as ATCC as well as .
W@oﬁ%‘?‘gﬁ% or individual sources). A' prom?éfiﬁf'zoosmmsas
conpri ses a nucl eotide sequegnce that directs the
transcription of a structural gene. Typicall y, a
pronDter is located in the upstre mreg| ‘_é 2 %t Qe
18engéineodepmySatinnt, sycd a5 BRI Fatlions siefetions insqrijpps agd;the fike.
ofA wright ofci progkn giffess. inShe umirmeack] eqedics frait & parent protein’s
PL ORI &8P ehné%tce iag Qﬁ'#deocﬂf adEm{)H ede'lert]ibh' g&ﬂop RutRfitution of one or

transcrlp 1on ten characterl ze sensus
nmr@ewwcsdetf@éﬁ eekin thsgagenp petigit é?‘luéP‘@erﬁ 1garilgeq yagient
RNAL e ivemaseachl seudige havigsat 1ehtBOYSBBine ncid SequeAdkidentity

N %@?ﬁ‘e&?ﬁﬁéﬁ&éiﬁ &{‘1’%&&)&%& %@%&bf a?le t §$?§ X 199r§§g$5ﬁ?ferably

55&19@0?9% 20 cyclic AWP response eI errents ( CRES) ,.
serum response el enents (SREs; Treisman, R, Sem nars
i AnCarpessiosi odssett&“ (480 4 hublgi, acy] sewemvet thabicamprises the

r onfaffed Qtr&Liral
AR TP s o S R
VB 10 @ (€ . Biol. Chem 267 (1992) 1993843), AP2

(Ye, J., et aL J. Biol. Chem 269 (1994) 25728),
SR1‘gesAMinptrs posegmert egent hfmdnpgpnpr ot e @ plasmnid, which is
( GREL3ry Pk eipredoR. of a GRPEdL Bl epade( ﬂ;%ﬂ&)emz ﬁgsl&ﬂﬁle abding

oct ame factors .(s

o 5 IOR NEFGEPEP O ISE P SHOT LeEE M IEgpromplgg introns,
Bend ®amnma@usimi ngs Publ i shi ng Conpany, Inc. 1987, and
Lemai gre, F.P. and Rousseau, G G, Biochem J. 303

( A99¢hhctirallgbhe” dénofes FHe@dBiIng kegich gbrm%[ﬁ'iobt £ sipiiab sajuerice.
then the rate of transcription increases in response

t ?hg?erfn V&h 9 2RGRLd w:tﬁQn thiy aggﬁéaﬂ% Hethé}.% {e@ﬁlgtc@)t nucleic
transcription | s not Ctgﬁstfat e

duci n
i poid rsayspeheee to Push PETRGE G brfBrTean Tidee acd
R&mmm: ‘Dheepronmonmtsequinar eandhesselektad fom the graparnpireising the

t i .
PFO otgro &ﬂg&?gﬁ)ﬁ E}ﬁbﬁl n%aﬁ’c?v‘frlug (@EN)Y e ér}ﬂara?éj sitfif virus 40

t t to t |1
G488 Boernith o g4 (CHEmPOBL}. NuHSI40 S PR B LY U rcote
beoraginbdnatle Byloag teithingal spedtpbRowh S}arcomat\hms (R&¥} (Yamamoto
cen S'a'l S’tCeﬁ 92 79; 9P &B%T)Pr gpérfﬁr aﬁéfl gﬁ?hm HMR’drogenase

Tet t - Of erator sites @resso ds to.t
t HeARBH)ofstpNird  L1dtsy slongifipnp faglokd elphm B ptlphm: u%ﬁawm
atidipies imphdx vifue thynddieekinaed (HEWIK)i (s, alsbete: Lee, AL 2+t al., Mol.
e eﬁffé@p %99.- %P%@% ef & em, tf*}sc Tﬁfhr Mes adpry w B: 1345
transc 1 on roce n Bu ar

PHIRST Boancitbo segstery smmses oF it e PP et @rinster et al,
pNatmé 296 (1982) pelidmy andttht liké Hirefaged a@nstrohg grommbiecksuch as

P 5&&%?41 yror?ﬁ?rs {% gg a&rﬁ:@ﬂplr 1919)4& ?atte gl'omcﬁecil)' pﬂl?ﬂmﬂ'ﬁ zromoter,

5&90M5 PS‘ZBOte!Z\nJBﬁQ'aFtHb mamffyoth%t ﬁ‘i‘%ﬁoP@F"é’t‘Fﬁa?‘ ous
b pﬁﬁmtteke né.g.fCM) dsunsdn’ g1666in @ihd Epdveth hofreondpgndiay,dhducible
n%ﬁﬁrs P %!iﬁ Grh (1 *}&@(@%@ﬁ E,Lcym&ﬁg RS wPRARYhidHR: kinase

i'onel n- 1
ppmterﬁ (e R&é@P%Safil@@}Fﬁ thffl{ﬁ'énel lopase peamRterd) Espepidllyipreferred
Caienasty h@d‘l"p&ﬁﬁm@hgﬁ@ﬂfaﬁ adenbeied @forﬂotﬁk,ﬁh@e(dG}tEErrﬂt and late
see e. [

2 eflonls Probider Kohev; BUTRR. iy o) Q157 8Eab) Thouse
(CW |IE). The "pronmoter" can be constitutive or

i nduci bl e. An enhancer (i.e., a cis-acting DNA

el enent that acts on a pronoter to increase
transcription) may be necessary to function in
conjunction with the pronoter to increase the |evel

of expression obtained with a pronoter al one, and may
be included as a transcriptional 15 regulatory
element. O ten, the pol ynucl eotide segnment containing
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30 pol ynucl eoti des conpri sing pronoter sequences
(such as the commonl y-used CW pronoter) al so
conpri se enhancer sequences. For exanple, all of the
ronoters |isted above nmay al so cont
WZ’ g’ﬁ@%@é (see e.g. Bendig, MM, GCeneti ?J:'P/E?foﬁé?ﬂgsos
Engi neering, 7 (1988) 91-12%).. - 13 - |ntended
manner. For exanple, a pronoter and/or enhancer are

bl y |inked di b
chaigert gimPe Firet SredatiraPaY G ad s isern VG prlnoter
| Fnivethedong enoinal @geass SLTR/RSHUGoBIn lede Psorr Nafl, Atdde Sci.

DNéA%quﬁﬁp§@7kﬁat are "operably |inked" are
conti guous” and, where necessary to join two protein

ei’ﬁ %5%??@25&& Blatttdc’n ss un%i;' as s % Sﬁn ?ﬁdg %hfa&l%gx%ren&e h Rudeic
v@ruemalttshbtrgxndm rémareatvrl? nomqmlap% abpemagygranscripts
98ﬂ§£p’%h|ﬁ¥ nllaeataai séqcatcreeagmatt Tﬁtes cadarn&t@iqursn eanpntmg

IS ne sar Qu Enhanc

nétpﬁé\‘}g‘i’f 2505 em%lgﬁtc @8 Lfgfédﬁ@ q‘h‘:c &FOUPs <FS Slér IO%i the 3

| inltgglated ragion Gpmgrlsegqawb'edtwlatlhe srenﬁaneered ifoar 8%&bdhe
&HeS ?Jr' BoHAN gBfwthNBo@@sHen (B@Hﬂu ﬁﬂt‘éﬁno@ﬁhﬂ biahed, | ke dhe

ers can

ﬁm o gees&ﬁ?‘nag S Guen v PR efgenyiaion

dsgtdhce fromthe pronoter. A polyadenylation site is

operably |inked to a coding sequence/structural gene

l B “rdsistaficd @@t 6da &ieleh!itﬁh SRRET, whidh i Bskddftetdhengeatdly Mthin
Bt S o E:aéo%c n, tahat? FNRGHL Rbils d& J}{ g‘?&@ nd B BY %Eectﬁkguy
en
Lﬁqlﬂ@tg

uence e pol’y sequenc
of ar agaiagnisl rhs REcgensg of eeoﬁﬁpmg selpctiqpeagap 4 useful
K B@éiﬁ\relrékld'tdiﬁe chnE is @ 4Btibiotis r3PrabREFeR® tThodeleaipy ntdikkirallows

b}.'ile HoSAelt 9 Fhente C‘{'Iﬁlnhl%g‘él%e t%%té ogthbgypseféc{eﬁ Sor ihthe presence

convenlent restri
t hthe yatrprppnding mttgvcmfe » eepittestapmist kst celwauldhpesrhs capable
UELEoWbr36HE d.tnw:rtthe sdiuenddlinadonfitivat.iSelectiohharkers ban be

aﬁgp tEv%s 51 gtl?ve or %%E{]eﬁoesttﬂre se%c%oﬁ n{aﬁkeg a%ﬁv%lk:&loh?{]r cells

ansIa
Tm;rnum/ﬁte rofrkers arhseat pedative eﬂecaow Birkeat) allr gl tcarrying the
hamtkes th| beC adlecBeeld Qhﬁllirfﬁkdﬁledfy@[talﬂ)ben bé&tion Qharkbrewill confer
rqsrls{z]m?_e 10 a rrljrﬁ%? %grrr]ldl g mepa%éhé Bt &Ea%%ﬁyaef i ri t}% host

transcr| ed fronta se
sedudn cyoearpttfece!fsanmptat cthesy ROR Gpn Brym&brﬁlﬂetqq against
hyxtﬁ[ﬂcﬂl'lri afeh@&c(u%ekasmlﬁ)okr ghloddmphelMbeatd dfequently used.

CABGHIRS, o B it VOBLae Sl gRY i e
epmingelicdsidea B@Sehftt&!w%@%er{é@ an spdh qaant tatlﬁ'af%‘)‘l)’cm
v nésph@trmten@é:ie’(h &, g.eomyanLahSAG:;m/ AP35 adihpofolte tdRictase

t t .
' ag@gg@ ,;E]ﬁglflalgllg:l \t/riaﬁ d(et%é ﬁf RE Yn?ﬂféﬁe géﬂbéslpta%in@é%ﬁgetase,
vmtepharmmthptawg(moleadm@wﬁb@ggwase lggtpt#bnol D), and genes
a@ﬁcbbﬁ%' fSisth@t td %@é}ﬂ A% Bléﬁm?d:lﬂd phléoh?&n,pl’:lﬂbﬁh‘@hemcol
2 & oo o[('l)lk bhe (ﬂ %ﬁ zirker enesh(%?et eer!rtbed in
r EF%I AR aTEEPReoE o @ Ae

e gene codi

' pWQBypﬁ%en@W@H@RWentl on is introduced. Host cel |

i ncl udes both prokaryotic cells used for propagation
OBesﬁctbea Rl 66k (iirﬁlthéelﬁtbéﬁl& ol dofEdpanding isdlectioh lagenft @rselection

k?e? %eltmo%lsogfgtl'oltw é aséegulaj GLily rlg g%%ﬁﬁll%@hﬁﬁi{?ﬁt ptég&t in the

mﬂr yﬁealtetﬂd duorescent mF%éGF%)f Cels harbaes f*@é.adgres encoding
j oi ned by peptide bonds, whether produced naturally

or synthetically. Polypeptides of | ess than about 20
amno acid residues may be referred to as "peptides.”
A "protein" is a macronol ecul e conprising one or nore
pol ypeptide chains 5 whereby at |east one chain has
an amino acid length of 100 am no adds or nore. A
protein may al so conprise non-peptidic conponents,

such as carbohydrate groups. Carbohydrates and other
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pol ypeptide, or a popul ation of DNA nol ecules or a
popul ati on of pol ypeptides, that do not exi st

naturally within a given host cell. DNA nol ecul es

e ous to 15 a particular host cell
“E:boztr‘]]?'gol%‘rl%& derived fromthe host cell spec?g%lmfzof]ﬁéqwsos
endogenous DNA) so Iong as_that host DNA is conbi ned

wi th non-host DNA (i.e. exogenous DNA). For exanpl e,

a conta ' a_non-host DNA.segnent

o EDdeR g s R Rhe dﬁﬁl& sl pol Piikardhs GREEMBop iy te
sdgmtiﬂn of refluosdserpcaemitiodby the G. consi dered to be a
het er ol ogous DNA nol ecule. 20 Conversely, a

h ghwrp&tﬁg@@&sm v@abﬁrpusmlasafhncsaprqﬁgutan i peslgpa xells.
trﬂlerefouer aale %l %ﬁ %sl%or}/ v?ckoréz?%m\é\ﬁekga 863588 SR lé§rr)r more

ndmnrmgtremcmp% uﬁeonesreastmrfetgemmbwgr pfpécprﬂ'p%se&ﬂctlon

Pahd PRNiskle for EiRarj®Id¥Blecti®hasni d” and "vector” as used
within this application denote a vehicle 25 for the

t r'?%ﬁ{a? ry glfemgﬁﬂ'elﬂ lﬁeﬂgr%{n' ?éff.‘lj n%]cl@gf!lcies %Jéﬁké prgsa?t 1? cls,

I'S genera XClL USI ve Clr
neJeEsery @elt@n%w@ema@ ODéE?é‘ﬁIaﬁi?\‘go fhet fieichuslegege gneoding 2

P peRiteLpdfpeplide, pt prdial of intei@y. The tratddiipiiail sgakeirelanents
Obblthdl OJorJ ?Qé gp%ﬁlga-r wggtgapes&ﬁ as@acﬁlfﬂ ggxgeag B expressed,

t Ff&ﬂ%@?tﬂpﬁ dnltrehort r?é‘ dpfesmiiation rfitgs> m%lt a prbyad QYF%‘HP ntjgnal
V@&fi.l@lﬁce Tlse térni Llﬂﬂisén;&ﬁjndl it geubie! refetc o the naclgt addrbabe in
ha | e
BBl RRAEREL, 003640k e 04 B
amam@aab ire| the mRI*éA REsstrsers the trmsamtwga ljgitiaipry site may overlap
t WithQhd pionfReisadutntd) Theterd "StaRsctiptiviabeimidation site" refers to a
" SRUEQHe <O RAANNMGH P A FesLREL WL 5O L ent BPnedthsk Bhe
démascribetabihat f easpas o AN tR?BG'Per?SSsg’ otF"‘alﬁatés frangerigion. . The
1§ol'yacb:hﬁg@@i Sighal fsequehde0Or gt_ﬁlyA hédivies s@hal, povided theaignal for
otl de .se in t .
N
s éﬂaé@ﬂpwf’bﬁd@épp dn theAadns i Hauence 196 2bpwyni0f£00 adenine
Vﬂﬁ&l&;fndéfﬁﬁ)iﬂ\t tan):@, thevlesvell ypérﬁiaﬁheypdﬂmeuﬂal@aﬁgeﬁl depddnce
PLAY! utm?ucleet}l (%ryisgngug getélgl%es A %@W{ %Ju’[ h630 nucleotides

r esy ssion I's a nucleic
aéPﬁreﬁ@Iféfmeéséﬁeﬁd‘Taﬁgea pr ote| n to be expressed in a
host cell. Typically, an expression plasm d conprises
aTprabéiioeod serrqpedhpolypeppideptgativotural riete (of igtereftoadditionally
[ QLD 1 EegRéd EALHE érﬂedTﬁe 1
Se(?ﬁ%lllses gﬁﬁ@&i%ﬁ?&tﬂﬁeﬁ d k siTna eﬁ Ci /EPt,Ia %r sx%na

tiron mar aryotric. sel thIQn ker,

o SRSUERCe ffests dhe meWly; Rt Sa%%iei’fpé’gerf RRIYReREdG 05 IGK o fp and
thrbﬁ@x the IERQ'h&ﬂ‘nhﬂang ehefeshe pilypeptidr @stbe rdnmed xpraaginoiihe
E£§%%Eltlc%ds 894\]?9& bﬁ-% 51 Minl ?[!I(iay S%uﬂﬁéﬁﬁt g . eaof5.he protem

fransi at e gen n

reglon
Hirpaghs the EB megiberne; | f?a. nesiony gt gy FIge oﬁﬁquence the
s r@ﬁgimoﬂyﬂ checht el @tretion u&ulahéry ipesaaneid]. Thekeford e used
c I
CopAd SLg gﬁcec}.gp{eor e%q A0 By B bsPecls DUGEHE Bhd BEPR oF the
SF‘%‘?thlaPI“}PChI&EWeguI atory el ement and a core pronoter
are operably linked if the regulatory el enent
nodul ates the activity of the 15core pronoter. An
"isol ated pol ypeptide" is a polypeptide that is
essentially free fromcontam nating cellul ar
conponents, such as carbohydrate, [ipid, or other
pr ot ei naceous inpurities associated wt h the
pol ypeptide in nature. Typically, a preparation of
i sol ated pol ypepti de contains the pol ypeptide in a
highly purified 20 form i.e. at |east about 80%
pure, at |east about 90% pure, at |east about 95%
pure, greater than 95% pure, or greater than 99%
pure. One way to show that a particular protein
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The term "i mmunogl obulin" refers to a protein
.consisting of one or nore pol ypeptides substantially
encoded by inmmunogl obul in genes. The recogni zed 30

. w’o%%?%?bu' in genes include the different gﬂ?f'ﬁ@&omsﬂs
obul'I'n

regi'on genes as well as the nyriad i munogl
vari abl e regi on genes. |mmuppglobulins may exist in a
varlety of formats, |nclud|ng for exanple, Fv, Fab,

S o iiathpy gemenighofaeguly fé@gyu%%f‘z@*@%wd stop

Bmct;bne(ﬁ‘Aat TAG ScT6AQ eArpierfial 9830t 2Bty 9i6: (IRFD ca he included
06NehftlcondiRed, L. E., Weissman, 1., W)od W WO
20071048601PCTlEP20061010308 - 16 - B., and Wi son,

I| n
e R
39@e(srogeyal genel @) nugpicjagiduseauined i Whichrit deapgrally linked. A
fﬁfmlfth&qﬁclﬁtllqes LigAag for WA p@ﬁha@%@ﬁd@in@?ﬂn%dﬂﬁﬂﬁdr@ﬁih aitation.

eav chal ac 0 eayv
| i ﬁ?r% 418@13%2?’%10% i the ol yps nthtgle\r/}’atl?t g R hich
r expiressioft géﬁ@rsalleuyd @qqeermmm@nt@mmatﬁh A lpee musbeppf m@wters
PRHMIRASRY tSIR&IERE, Nindu¥ible CAhdC Qé'[b‘i'e%élﬂS prolofee mndarrwrmy of

ble t t f. wt E L
hgg{f,.ggngﬁ@“ﬁ%gﬂg W Gloat et Arnd MR uEaREbSh &bifas
cGaslbank) and gireravailpbire aa|dr ywithie Qifmeﬁomh’ﬂq':l?pml%a(fmm, g

pQ dsiedtes sIéheasCm(t: 3B tvel @9 b0Rr BdmibRIaD Bﬁiﬁdnﬁdﬁﬁﬂl Qources) A
i ates, the hind

e antibos 5o el
bégp{nﬁbe aﬁorﬁansﬁ% Lgc}eé)&g%ts%qpen%otg Xlreﬁ}s he trastcréptlon of a
ptagayk gene.CBipi@ly.or piomoterds tC@Ftle‘é i ﬁa’rlilm‘geqm gegion (5°) of a

ne, Qﬁa%ﬁlxuﬁﬂ foeﬂﬁpﬁ%scﬁf&ﬁﬂp st@}tsaﬁ’te k(ffoé/\'@tr@étmaf aeike|Sequence
cepto It also

aEEErS i R G0t Bre et e e eGSR e
mlnrggd:hy quswnpmm@qqmd( @lqgynces. ThesT promder elgphents include

| dﬁm Rher@R HidETRN Q6 Ol A &qﬁedcésgbmwrsechﬁaaey diff@emtidtion-

turn e Sg
ff%ﬁ&m@wewﬁ%ﬁﬁf%}e@a@ fPEMRD Rarinflz (%) ss1-60),
r exlio AMR @ERRInse ApmeintmiGRBY! ssbuh irespdrsaglrmmnts (SRfiso T eisman,
pR' »ﬂ@ﬁmgr@ﬁl EQRRE iBFAING (@99@) Q- srsprgruc%agﬁe&a SespBheCil@fents
%5 ; ou Eﬁ?_%ggsl Z‘H t%riaé%%%:?or@_ﬂucg as CRE/ATF
CLO (Benﬂw M,A. Vﬂ-adio Frefbinl, Oliemd 267R(1892) 19634 RmARS rﬂie rJegF aln J.
1B1(ﬁ r@ﬂ&ﬂ"oféﬁ) (1@94)0957@8) fg@nemkreggﬁﬂk@ Bledent léi%ﬂﬁl‘g/o;srjétem
r y e re ervaria
© B Gy BERy SisiE B o o] g BN P8 fors ot
i poerd, Svatsondet eli ods, Moldilbr Brologt iodnde Ggneg'4th ed, The
UBEIE %ﬁﬁl@ﬁﬁ%ﬂg‘%gﬁﬁiﬁsﬁﬁgﬂfd@ﬁﬁ ﬁlcp@bwa?ﬁamea{ang@@ E.P. and
na plication is
< Bfatate 6o SHouED Haclh SioHd 1 APl £ Broitet i n icivi
ppmmcdes theRBhe fate of tginadrlphon irtcheases iretesiagee tetangnducing agent.
SE:?G&J&aQt e Stbf frfiRcrdp t:o‘?ﬁg n8f re%HK@H)b?tanQnﬂM @g@ﬂt if the

ost-transcri.pti ona a uenc
- BRI 2SRt ROTIE: g&?f‘ﬁg’@ Rfﬁ&%ﬁ S 4 e‘f‘b°“?‘h &or
clxaapde tBe cefos prombtee inspécficslly wWeivgtedf dhoni bntlmg of growth

DHL%.?:QEQX |1t§trécgi9to§ bR &llQﬁﬁa@dYénSd@)Phﬁe h@@ fated expressmn

I ne cl ent a atl on C
L R RctchisyaehY S RPN BFTRTES CHRRTSEPT 617 aﬁﬁ?@r?mgter
r édlsead bprwodletopeiasirisies, The Tet-repressor binds to the two Tet-operator

sites and blocks transcription. Upon addition of the inducer tetracycline, Tet-
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30e. g. plasm d-coded, gene expression. The terns
"host" and "cell" as used within this application
denote a cell that is suited for receiving plasnids

“@éﬁﬁ“ﬁ%“gget o the current invention. Pr ef er ap{%m%@w%%ﬂs

| ected fromthe group conprising
CHO ( Chi nese Hanster Ovary),, BHK (Baby Hanster
Ki dney) and ot her rodent cef s. Preferred are CHO or

‘derived el s which co
C Bpresor cicrelspasis Fom e Terprn s Pl Safecrianen cerppeds

e i((pcrs&s]s IMgarichBufaBNAL1PNASt8S (1992Dhe5416Gbn Fooftlienanducible
v C t hBye n 0 o,
Mm & 19_@6@' Wgﬁgoﬁeﬁl H9 HEUE IR piinRbSO see, eg.,

IS, the p o
b m‘i’rae'aefaﬁéc(ém?hm o Mo bRt bisieok; £ob 516
mo2ll. f Amahg ahe awkanyams grombiees Blagelumre didennelettifatl as|ptrong

h# 18k }'cn%'i ﬁ lg%rggs%ﬂtafque S‘@aﬂy éa'[’l? BFB?H&@J adenovuus_l_ma or

uences ener ac eneti c cod
t FemP"L‘é‘Pth»l mﬂgse g¢ eﬁhéﬂqeyl ]dé’ﬁ‘b‘t’%@r*a W5p ATyt long
Cedrininal Fepeatc@hinkg }hmpmg:hingmdnrfamot i alphe (CHEFpie ceef d. 2 dJS

p% £ 9?fhutn|1 E- Pu ﬂh gqlﬁn,nd%a'mahm%ogﬁégmﬁﬁ%qmn@aﬁm

pro at e The ter ansi ent
tFaaf)f‘@’F@E?'ieb(prX§ hsed within this application denotes
a process 10 in which the nucleic acid introduced

i fTho “procetdr™ dare be mosstinutive gr dodudhie. cint frhagemdie, ocis-acting

Cbmm&ﬁsm'th%% 4 ho@&ltb ldc}eakétrmaf@%) mymeaieaz@gfy
?{‘1} extrachr ormsorral

e
gliginy conjynefian withy s ﬁrwa%%gﬁ&wa% (PR 4VRL g ptession
aobtdmedl witie aepiguoter aloge,nend afifyebe edcleded as @. transcriptional

pr t efgREe s, e, Hﬁ]c%ﬁd@géggme(?ﬂc céﬁﬁnﬁ"x@'tﬁ@g?om&er
aeg 5The term st ag % @e@s gr as use

wrtikineedes Aneeh FRANEREHH WFEADEeSMY H bl e and

stabl e int egr ation of exogenous nucleic acid into a

hést"ewtahteryan ol kdmeinmsonts. a Pelgnudopde priqoprsgithaf|enpances

a&hﬁs\éﬁpm Uﬁlﬁgédedﬁ coaﬁnglé n&etbeiklﬂclf &fxﬁbﬁerﬁtﬂy ﬁﬂked Unlike

%Wpolégrs gtr)lbe £xs &Ee re ggil%orﬁen??ﬁ?%l an% 08! Clg Pn e ent and have

nbmpfpmﬁnor B' (;i@plfyoMai o, als%‘ﬂh@tﬂl mpoa 919@@1 1H18-23) to the

p&@ﬁs%hﬁktmri hat, vasis ?ﬁf.ﬁmhi gi&%& ¢l ete.i‘lt eel, 3M\ﬁ983) 729-40) as
nis in,artifici s 1€

agzniL Ia%g tg‘l &g?hﬁg sequefice ﬂ“ﬁg 48313 a1L F -~ lK’f’dﬂ él'ﬁ: Elo

t G985 maﬁaﬁ) Thersfareli endatngts mai be phmdelepStrearbuqr dbwamleam

”ﬁfﬂﬁialt]% tha ek ﬂbﬁ‘gnﬁidﬁ&ﬂssite T &t Qb@l&%b@'dlsﬂnfc&cfroﬁﬁmhe

abiorthltn BiRBE in PRECErh S FICREN BhesicHl) dng acipnal
r Wtk promoters28 lwige hambert oft dsbatyierse frn@ syaristyorf di erent sources

czucecmf tﬁﬁcﬁm iRlthe Bt qaKd f n&knﬁﬁecﬁg{ |dgt@5ds&sgs@h ra@C@anaﬁk) and
ri erin a. n I Ndl N e Nnuc

> ettt o, P St ol paL AEhaR oG ces D ke feByiaries

t h@h EBkhed'yTeC‘dZ asywirtiets rophes cemmmetciad oo indied ugBspulreen). P\ynmfber of

\g FRlceoRl& sﬁ'q; pFonstbee sdqubles quch OasSEQ EdhANbhly-used

i ch h een derjved from Ge
yabBroraie e COBRTE R SRS Ko BaRRe: ol plihg sione
i prosreniot bsted BbBE@AYRINQ@onBih stongeohaicers dese ¢-gs Bepdigi M M.,

aGEinénQE Redride N 1985 asiogy1i no aci d sequence. These
sequence havg been derlved from V01555 ( GenBank) and

P%pergbh( lanﬁeé'sr%ers tZ) aj pos:Ihon o% to or more components, wherein the
components so described are in a relationship permitting them to function in their
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- 18 - Aor protein Gaffinity chromatography), ion
exchange chromatography (e.g. cation exchange
(carboxymet hyl resins), anion exchange (am no ethyl
sins) and m xed- node exchange), thiophili ,
'WQHQ%W%%mbn (e.g. with beta-nercaptoet hanol gﬂH“%?ﬂ%Pmms
SH I'i gands), hydrophobic |ni§ract|on or aromatic
adsorption 5 chronatography (e.g. with
phenyl - sephar ose, aza-arenophilic resins,
nHxsdeD MRy bRt HmEPlE wmqﬁ%@aﬂf% ﬁ'gTaaF% agg ?Hembwmked to
ch lt@cmig eegnartb vif (teucg; inwistth cdhirdll gr-madidatEife trynsafftioni dfythe
| L A &fbknces th
rrFIgCt ; O % ncg’ égnﬁ%iﬁ:e%%jt 3Bt %c&% f %@W &G nces that are

oretic s uc
elaperablydinbece gresconiggnus pad yﬂl@rf‘e%etc?%h B}Jega twp protein encoding

( Mgiony aﬁ@(&fﬂ’fkecre%r)?\ leadfppid a Bobyphatde, Bimigenis. andSn reading
(&9%@ HR R A Sk 80" LEME Pl RRP O UlAy Focated

'he expr essi ar e
pBpsjsaptof hesodigg geqyersicelt rﬁant ﬁeqeaﬁalé‘mcowupgs with it Enhancers
Caé hetHave g dohbifudusr AlethaRER s ERfbly linkdd il a axlidg st@rence

tf b pegga%(%rl i%Qrerfes an&?%ﬂ% M nges ﬁ% get(a?ﬁncc%a u?gTrablg linked
emﬂm‘iﬁc"f‘% ]‘Wéteé r“@FtEﬁjébl ¥ithinge %’é’ﬂswpyg@ﬁfiqng éeqypnces and

| pﬁtot:(ﬁisﬁen‘aﬁle pﬁsw.cd eforh the pr&fden e polybddnplatibie sit® tesyierably

ked SE(E) 9 luch i sequence/o ?‘u&xrnaf gelnre]?fzt Lls'?ocgtggp %gg?x%stiem efll of

I NS

j amcoé@gmurnoséuﬁr %U@WWWQ % 'abr(mé thetoding smueﬂce
t BRo GHE NRIMfadény1atiBhI QGuerfcer Lﬁﬂ’cﬁig'piseaccbﬂﬁpﬁﬂﬁ@ 9f r@Bmbinant
| PEMEAS B0 il i o, o RS Eftulaclobl BBk By Glgaon
quﬂYG'@lgliltaFeS'g’éh@S Séf—‘ﬁc dﬁlcﬁg"ﬂ@mﬂh re%ﬁlamg @¥88t4ﬁ>en0t exist, then
| EpRdne Iongmuuaoﬁ@hdbﬁobbs&dmkéﬂstaedw iiy @dcyrdt with conventional
eﬁlsones one containing the 20 structural gene

©5hg the light chain and one containing the
structural gene encoding the heavy chajn, nmay be
udhe term srpReHIQIY adi ysed thekpin &eferRdo éS@BF‘é%’é‘PB [Angfor (tppgsiation
EBNArringpridiieh hostselll Thellevel of renetiptiendf aidesiedtpreduct in a host
PEéi’lfc%‘B %Q 'dxteﬁmm 8RS LR Bl a'n?bulriﬁgfjcorl‘%gpﬁ)fnﬂfn %xxNﬂ that is

het er ol ogous rong pronoter, Ssuc
UBESEENt e g4l ﬂw&*m@w&ﬂﬁ&ﬁarﬁfﬂb&ﬂ Frog sslGtes Fpdugte can be
C geaeitdtel BOPCR loe b Bifthirnpliybiidizatiomtsee $dnsbrodk arsbskiokekular
1 I
DRQce U LBlratdly MdlRilh Coffisy ﬂ-%eﬁgrbfheubo‘?a?i&{}{%gs,nﬁe& RSk

- rotein, e. tura codi he
EBREI. Brostimicpcodsd by smiegpen&? éa‘P f é@'?’&ftéta Y varions
Oﬁﬁﬂﬂ’kﬂ;,)é gl bPREGA| b sssdylres fohrherhisiogied addNAy offthe protein, or by
%mgtaga at%@x’nﬁ%enﬂ@ﬂtof cgfactﬁ\g'ig s&\:‘ﬂ 5%5&: n, blottm%or

inv he i nventlon w scrib 1 :
f ERBTITHG o258y PF‘P&F“%'?%“&hHa@F?S“fZSdQﬂt Incbiq theiRrgtejng see
~ Ccoapbrouk ke, 1980 sapra@xpr esses t he EBNA- 1- prot ei n.
Preferably a basic rodent cell line is constructed,

Wﬁ' "ﬁgst'c@ll CdbelsHola %IQQQJ LoMicRRE %ﬁc&ﬂfg the polypeptlde of the

EBNA- 1- prot el n ereafter a ont ai ni
PR b i, e i BRen Pl ReBPIRE GBS e for
pptoppgatioh dd She iptaschédsivgrted, and enkdryaductsl fcvrnttmprdshm of the
bas,i ne,
SRR Ty kAP otE R R el
pl asm d(s) for the expression of - 19 - heterol ogous
pol ypeptide(s), is cultivated under conditions
suitable for the expression of the heterol ogous
pol ypeptide(s) (see exanples 1 to 4). The follow ng
description and exanples are given with the purpose
of illustration of the invention and not on the
purpose of limting the scope of the invention.
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5Construction of the host cell line The host cell of
the current invention provides a nucleic acid '
encodi ng the EBNA-1 protein. The construction of
| asmi d contai ni ng an expression cassette

Wi)tﬁ%ﬁ"'éo(‘iﬁﬁr"él gene encodi ng t he EBNA-1-protei np&;ﬁpzowoemsos
described in exanple 2a). A@ annot ated map 10of the
plasmid is shown in Figure 1. Rodent cells were
trapsfected, with hIS asmd., Aft sel ecti on
{ ParhEER " def el Sap dEid i Bt PR g peptde bonds,
c oihelihti prigluvddt mat@4AB oasystbttaslly. \Pelyagmisles of less than about 20
t LRSS RIIRBI e PLEKET 2£RpRGEE and tested for
EBNA- 1 proté%ﬁ“%&oguctlon ol The constructed

pl.asm d.f,or the for .t he basic rodent L, .

Pineiin’ % e gRolpas, T CBaT oy POrPPRde ey
omihErebpafleastene chirinchas ae hmitesaciddengtie pEI0D ﬁnsnmmdsm more. A

0 kd%mhhﬁa%%gm Mﬁmgar?t%e bR BRAboRAk, §d%ﬁ af &dbobydaite  groups.
| eSSl
t ?FS%@%&P@% T O, é’f%tf“g? S0 He By B8 24482 to @ proRin by

- ptheyglipini vdb;:h @Iue pradtiei in peodocest sind mayl wazyrivdth the type of cell

c t@%ta!tnp 'afla?déi?h@& e}fe%éd& Nn qasfﬁset %{t ﬁx%xrf:ﬂﬁml) mteldgmcks&faomjcﬂﬁes,
stryctural, gene ave to be con uct e

RSP Bich s A hRE s e e S SROFALY 6 oS Ay may be
aptasboayndtbdless. US 2005/ 0008642) was chosen. For the '
production of the HuMab anti-|1 G- 1R, using the basic

r eﬂaeltold‘gehd DNA” ®r Qﬁetérbﬁgbﬁk\@ﬁﬁ)b?tﬂie“ CofE ass Dm molecule or a
See exa

Fefiratas 5 el RN bl BF st BlRlGn Bt Blfpertides
2 ek do agbxdn nmsratllmgwﬁm YLzl ) sellpBWp@glePd@ @Hfaqﬂpgous to
NQtpagiiiladiHdsBcdiUmGy icomain DRAYdedfved IﬁﬁnEH’NAhdht cell species (i.e.

A TS S AT PR M MG e
v gxdgaius PUG).oFpr(axempima P mh:atﬂe |°@ﬂlla¥ng!m a giegrhpst DNA

CleANlenk &BHO N (p@]yi:eﬂtﬁieeo &hﬂlﬁduﬂt@d Wer @ hd¥e DNA segment
st ruct.ur al gene % ant |

CHAP RS oo B0t BRI oA 1 i, PR syl
c Banversstyn s helstologoys %Nﬁ( malecHlp ﬁgecmmee@yndogems Structural

gene operably linked with an exogenous promoter.

A peptide or polypeptide encoded by a non-host DNA molecule is a "heterologous”
peptide or polypeptide. :

The terms “plasmid” and “vector” as used within this application denote a vehicle
for the transfer of genetic material into cells. This material is generally but not
exclusively a circular nucleic acid molecule. Depending on the intended purpose of
the plasmid it may in addition contain an origin of replication with necessary
replication control segments e.g. to allow the replication or transcription of the

plasmid in a host.

A "cloning vector” is a nucleic acid molecule, such as a plasmid, cosmid, phageimid
or bacterial artificial chromosome (BAC), which has the capability of replicating
autonomously in a host cell. Cloning vectors typically contain one or a small
number of restriction endonuclease recognition sites that allow insertion of a

nucleic acid molecule in a determinable fashion without loss of an essential
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by subcl oni ng and overl appi ng PCR. These constructs
have been subsequently inserted into manmali an cel
expression vectors either lacking or carrying the EBV

vﬂ;égwyg%gre55|on of the polypeptides in thep@ﬂihﬁmmnmms

l'ine 5The basic rodent cell |in
according to the invention_yas transfected Mﬁth one
or nore of the constructed expression plasnids The

url of. th ransfected el n d
cbistioeh Rl (st YEpE Carcvalf 5 ogMBfte AR Bhcoding o
hetsstaotogme3haioh ywitable e (usg in thegdenifjersiontangrsslegtinn of cells
t E@Hﬁ&‘?&fd' VAth th@e;w&g Yolto? PR&ktaREs geatd fypicljgntadefenes that

ans ent transfection the 10
SRR BR FBeurc Batbarkite (are) not
|nte%%3ted into the chronnsone of the host cell due
t &nt frapespisenplestoil” ds senusdais ved Jrdeaiy enedmg: e Prefgingto be

S@i}ﬁ@stsécpi& APRNLell. Dppioglyl on E)hﬁ&sﬁoﬂ plasi] @cihprises gpmkhiyonc

Lh t t
" agpd S8t SRl el PV Bep SuBRlor eyl fit
c sdestign amarkenl ¢ eukdrpetic selacien @Raskes) pndypBE OF nore expression

EXRERERS IfGthe @R]ﬁ‘essﬂ?ﬁo@ﬂietsh’ﬁaﬁuk@ Igehefs)Osfriateddst. YAIC Séxpredsion
pf‘iﬁ%ﬁgt' I‘:(!frﬂlgrﬁ% tYBﬁf] onlgr%pr}é)rte?; ngansialged rﬁ%ﬁgﬁ eass%gtura] gene,
Praed eBzuitansiited cogion nguiliog awlvpéwhlﬂﬂ%agnaér(?ms egpyession is

t ﬁﬁﬂﬁl pRedSundpy Bk sl wf 4 pfonu:ﬂert shdsath dayiscturdeie is said to

Fe It %Qrf agafl}y {l{ﬂ%é t%':,] % tromtroneé 1 an-%(lgrl a re%lﬁ‘;tgg{ eé%rﬁérﬁ éxnfl a_core
p pummmlars emréxhehmemgh@ rrigolabelry plelvm m@blﬂaafes aehivity of the
PUsdefpk&iflodecording to standard techni ques 20 known

to a person skilled in the art. Beside the batch

C%nt I"1sca)1 {68 np?%?eq)%agr Ilp ed 619??6%0(19 &R it g?\{nﬁgll)pri?&e$§;m

can beé us e culti e ce rlng
ﬁ@ltsmmafl%a‘feﬂﬂa% LACEIRPRERtSN Sbﬁhoéés%ar‘?ﬂ’édﬁ%r“@ t or Other
erﬁBteiﬁadeSusemcdwmgedssa&ited wighl the glolyphygtideuint nataei Typically, a

diod Y
V\glr'elp?raho Jsag&doﬁ)dl)ﬁ:%gg&fe ccglftalﬁsh fe %[@%Edgslgy Lhy hl? rﬂbur;ﬁed
héway be- @gke% byt GO e @t epsh abqys FRRe pyre, af 15%%196&9‘-? A Pyre,
S Eﬁ:ﬁier fHaHBS%Epude begritet vgn 9% pakey Papivage shbtvhha a particular
0S I a
gﬁq‘.em ypr"é)%afrzgﬁgb&%giﬁﬁy a® :JH::: p('il?p[neﬁvﬂaé 1solgoy Weﬁéﬂce of

W
sapdm é?ﬂ!h@l @llews fsoaNe ¢ H%%E%} S d (Re doliefrglapide  gel
t BigctedPhofsis of ﬂﬁé@ﬁ&ﬂeﬁrpr@pﬂritidd zﬁxdtdﬂo&aﬁﬁeﬁﬂlﬁﬂté}lm@dtdmmg of

e?rh\/\\@el\’gf, %etm St()ﬂ?‘%l Id%ﬁp @&e&clhée ale% HEC giet!hk S me

p?éf%rab is In co I ance
t nelypmghdr 4 altsﬁ@ngéphx;p‘alf fgrms shqbeas dimers ig &utﬁtﬁfbﬁomx Such as

P pemkY fluit2idn Adr altbiehBbtiilyosytaby paltivdred fads.pr ot ei ns,
i.e. that does not contain pro-oncogenes such as

| 34,0 Serli aﬂf’lhﬂﬁ%&gﬂp Bl MRPR (14 Yhotein- (%11515&11 of Qﬁleb&e thore

sur risin naec transfected.
eptides sRhsiapgl Ygered &é@idﬁ%m&%&%ﬂiﬁs gierpgnized
pirﬁfrﬁhaglbl}h]m@h&bnlnyluﬂt hecdifftrenacquseniotegion genes as well as the
ﬁ@gé& &Q{Hﬁﬁﬁg@lmeb&ﬁsﬁt ioff slnes CIERARGS ammm ﬂawesdﬁﬁ in a

essin stein (EBV)

r émqtsc af iquﬁlaﬁnalcwde%&?r ﬂﬁam@k» %&t agoﬁ? Fiy b?gas well as single
stlﬁdiﬂd (9eF) (e Museine DB ercnl { ANAEBINA-85 (pP&S) SBTD-3888; Bird et al,

nct i t [ heter

g 1erbc§%t2§ 9%8 %é’) lﬁ% ?xfiio 'i—r?geﬁle&p og dEaEgC‘gngMI e tIoV\Q()ﬁd W.
|nvent|on tmo elenents deri ved fron1the
Epstein-Barr-Virus are use the origin of replication
(oriP) and the structural gene encodi ng the EBNA-1

pr ot ei n. One aspect of the current invention is a
nmet hod for the expression of a 10heterol ogous
pol ypeptide in a rodent cell, characterized in that

said nmethod conprises a) providing a rodent cel
stably transfected with the structural gene encodi ng
the EBNA-1 protein,
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b) transfecting said rodent cell with an expression
pl asm d conprising an 15Epstein-Barr-Virus (EBV)
origin of replication (oriP), c) culturing said

&dﬁgﬁ&g&ged cell under conditions suitable fpegsﬂ,ﬂ)gﬁmmsﬂs

expression of said heterol ogous polypeptide
recovering said heterol ogouggpol ypeptide fromthe
cul ture. In one enbodinent said heterologous

pgr’ﬁ‘ﬁ‘% ﬁ%& dlljﬁf’ﬁ Obu' I R:} gHP ng% Medllo Park, California.

i mmddbmkamllemnéﬁoqdnﬂn@gt PBUEE9) €§ &6)- an
i mrunogl obulin E. In one enbodi nent said heterol ogous

pghyﬂﬁmdoﬁz @bl 1@ seferhledoatbrial £ 1abiago lightabbiypeidipeptdes and
o B AP OB RANUS P3 AEPLLE ol 1 SUBLIA LR o

cecpmamsa variglioregion) (genanallyrthe aminodemming! posian <fithe pelypeptide
9 eRen g ReERHI BgtaliR e IE E Hoptati ganisi a&leCtB ahRbkywlth Ak @dtigen.

{r .
gﬁz'c ngohfﬁv‘éf%r re %01 egnge C1(r%raol er 'ﬁg}?} e\?/ éd C?nStant region
CKgeperally the cabexy) rterr@nﬁmrh@ﬁt Th%.‘msf@;zbrfee@mqﬁ hepheggyrFlapin
C @¥Bates Qhe Bﬁldﬁign&fl &e E\B\fb&ﬁ,’r i)\/ted:eﬁspﬁéaﬂ Ah RNgamma receptor

Egl?c]ya suc azrasrzghago‘fy?ﬁlc Sl or C%lg Cfg cnllsobealr’lgg experoélggl Fc receptor

plEckm dlsp rknawdiasi Rmmbdhmcreztes It glsp rmagdagtesothe cbu@fims; i some

Ofact P ch@trgOfctoR Sethe Glabidal BRhKleMhentadystenBues S5 @Amponent
Z@Zﬁtte suitable for the expression of a
h

ol ogous 5 polypeptide in said rodent cell,
wher eby said expression cassette conprises a prom)ter
s@he aiadable fomain, of 3 dmEuegslpbyingn gl Ay dewiyc g gn tum
s e&tupﬁsée c{tfﬁrélhtC tsentdntg eixe) foan Cledthdwbrk adegiohet (BRY| agotisree
Lot el n. transl ated region conprising a
YRf“’ élﬁlf/l %l'ocr)lﬁ@[l)gﬂ In one enbodinent if the

heterol ogous peptid g IS a Sglgéet' d het erol ogous
1880 PFRPEA %’a PEURSHSr deyieHP B & SPRPUYRE PipAT more
C sagptensesleaed frgmatheggoue newistpe ph b i-dbinaine Hinge-trégiarh €12-

Sg ngl{élur @l 3-985]191 n%qi&%a%@i dc._ﬂﬁi:ﬁiﬁ?' 0gQRHSmain, Vi-domain,
P azlgwgrk region 1, framework region 2, framework region 3, framework region 4,
hypervariable region 1, hypervariable region 2, and hypervariable region 3, with or

“without insertions, deletions, and/or mutations.

»A 3’ untranslated region comprising a .polyadenylation signal“ as denoted within
this application is a DNA sequence of 50-750 base pairs in length which provides
the signal for the cleavage at a specific site at the 3' end of eukaryotic mRNA and the
post-transcriptional addition of a sequence of about 100-200 adenine nucleotides
(polyA tail) to the cleaved 3' end in the nucleus. Very efficient polyadenylation
signals are advisable because inefficient cleavage and polyadenylation can lead to
the formation of an operon-like mRNA which can be the reason for an undesired,

e.g. plasmid-coded, gene expression.

The terms “host” and “cell” as used within this application denote a cell that is
suited for receiving plasmids according to the current invention. Preferably this cell
is selected from the group comprising the cells CHO (Chinese Hamster Ovary),
BHK (Baby Hamster Kidney) and other rodent cells. Preferred are CHO or derived
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In one enbodi nent the nethod for the expression of a
het er ol ogous pol ypeptide is perforned as batch
process, as split-batch process, or as continuous
In a preferred enbodi nent said net
“gggﬁggﬁ%% as batch or split-batch process. ?gﬁﬁb%ﬂgnmmm
enbodi ment the nmethod for the_expression of a
het er ol ogous pol ypeptide in addition contains a step

el B PRt O G- HRETL e SRR EIcg gl
pend 6HG Icells legpkessimgt the EBINA-1 SeeteinoThermgpiyeof the cell provided
GQE&FEEL & @P tmenu‘ms %Qb menmed PﬁEJ m@ludé%pl@ @megak%f el

Techn E. SCi en
pRETet] HEpraae e eiton i queiheaRagns i gopsecutive
Cigerenaiong) thaphiag adseckithtreditertomngatian, envitvbirieo@binflnences or the

B'd@%ﬁkr‘ggf ehgn)ftlm cole. TH%epm “EIRM &pecRB ﬁé}ﬁﬁesa\fyopu]atlon

Net her] ands (.199
TR o b ehoptea G il PR ) Doring this
S(pleﬁdstbme Btib proshindgpraifem miwcell\ldxmsmr k (1991), Scopes,
Protein Purification: Principles and Practice (1982);

Sap kLR ’trarlswnt%anﬁecn&e ds hisedMiakieg tHiPdpphl421dh Menotés a process

o Bhieh St infadecd snfa %@f‘?"ﬁ%ﬂﬁ%&% i Ylthenome

(b9 SE'pmomﬂlDN!e of they cllolt i in fagk nidinitaiped esranBxtshbggmosomal
ARHRAL, e.¢Fas M epszIne aih-thé 645 XranschPion Wdc@ééeﬁofSH@ﬁudem acid

bt e it AR 4a0 e i BRSO Pl i oo

chpmmtxsgrcabh«td; part. In the first step
non- i mmunogl obul i n pol ypeptides and 30 proteins are

sepa &e&hﬁﬂtafbrqurkmhmngga otk ﬂusf afp@l‘i&altxeﬂ deotasa heritable

af fini chr hy r

Af"{“!l \Xfaylﬁs a{r)?graon e>??§ haeﬁcégémg'ﬁr ond eé‘gr géf) y c@ be host  cell

pasrfamaeidyomosogiesuni t e t he i ndi vi dual i munogl obul i n

cl asses and to renove traces of protein A which has

bawe te@el,bivkdichllyostivl olypeptideC odsuuved hEdeimakdfses do tahi erganic
- efofeciutcCOL QR QELRRREO nR) Al sEc B BIRRIY pr tofyr® BRAE G Srcin,

i mmunogl ¢dul | n“hrononmers. from nmuy

ra
ofuchRroteitipepraten. sgyheli RRDPePYe A ERIRD- Bt %fg@fg 33 %%Cal
i effktt ghed SdrimBteraninajtifid bidlogial systtmp esdi dslbgpatsays using cell

S?Bgraq}d%ltulggn’bre {nf\h&# ﬁ)n‘jnLXm'rrﬁll 4 u&né% [)lﬂ IEHUH.&&B% 'b%s and

necessi t uri |on ste
t w@n?r@%l@m wetipg h win@asu g‘lll;somolaglcg qtfcpx& e, but 1s not lnm;ted to,
| @mzyRegindibitidn) Scidos epadlbtietn rﬁddﬂi]:aifi@f Hilding to a receptor,

S %Rﬁr %{ J}.g ﬂm%fn]g%ktfa Bxe {1 ?Jﬁ&'nﬂﬂj;m-}i'? a4 Ioir Qctﬂr@ﬁ re.k tor, si%nal

e over puriticafion process o
r%ﬁﬁ?&&hﬂ%%b’@é%ed i rmunogl obul i ns may be reduced
to two chronmat ographi c steps. The protein A eluate
i §‘hb muglein exidl seq&’ﬂnoersmfdgrel:‘{ﬂh’ eragih yf peplicamncdiftheEBV dyad

{B@tw é&n%%ﬁamﬂm Filydf rfeafd Bt VRRhoIRS ubﬁicgmmﬁ 01 to
| sqe

oS BRlTh MO0 g B R, SoRES eth PR pHg J01sbs. The

exgjuesei eatodifig fhermNaqml pgrusispEoypépt SEQ IDsNPepf4 o5 medeic
ugag S?@E@ghﬁ?msﬁ N5 'a?&mnlorﬁcﬁ@ RAROTh B Hquices have

sal or t expr essi erolo ous
been derived from V01555 (Genganiﬁ anc? ]903211 Fwass rot) respectively.

Different methods are well established and widespread used for protein

purification, such as affinity chromatography with microbial proteins (e.g. protein
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35

15 pol ypepti de said structural gene encoding the

EBNA-1 protein is a full length structural gene (SEQ

ID NG 4) encoding the EBNA-1 protein and said
expression plasm d conprises no hill length

WOTEERPLI gene (SEQ ID NG 4) encoding t he" EERRM6/10308

protein. The follow ng exanpl es, sequence |isting and
figures are provided to aid the 20 understanding of
the present _invention, the {rue scope of which is set

f rempiotein e aSfmbneuametography). [ien jeXchangfe FRPEBEPSrRYY (=8
neioh ieRdiah@habaryhehyraedns) mnidicephage damas eted rdsois} ind '

5,119% &eaa{a;]ggg %mcuasorgg&,ggéﬁt%mtb@s mm?m%a and

scrl 1900 G |gures ure 1 ure
Metherof bI aligAngs)y c DdrpEehia. fntefﬂcasm PTcotParHf nd dyggtion
e&ﬁbﬂl&ﬁ)gﬁgrhﬁ agset wigh f enylneplzBdit; hzpaahephilic resms, or m-
S
V&%E%Bﬂm gi-(;n@@?aécﬁ sgmp%gﬁgﬁmggsm%% ! g VRIRAS
2andcl pafmity rogerid). aﬁs%hﬁwmcamas@grﬂéym@ gctpph rofesisal
Peiefhodd €dudh dsadeP elctrédfhof&id; Tpillly eled@ortiogesi3) QVBmyﬁlakshml

I : | E3 t I :

%‘gogpﬁll Eg‘e“igﬁ’teclé 5 (]1? 8- legj;ee;n G 980 111F1,

1 rotein; Ian O-111GL0O, 100

prbg E‘gfﬁfgltlla‘l’ffé‘ngm Pg@%@ me\hqg for, e BETISHER of fareet_peptides,

l— palegptides) andproteis i egdent @fie The cireatt e&w&nﬁtrafmdﬁledprovides a

oA fpRut iftech? of \RBLIAYS peMpaimepics o proen

| whereby thegtragtirl) 53E8§E}Eﬂ ing) %teh sherslogos Pea& - FPIYPEBRde or

pﬁopdi@is@irﬁwdéd&hﬁaﬁ&pn%a?@ﬂnh [che=Rsleain] cell. IBiypepadss ag proteins
4O§Ed J‘Ptgvop& dﬁ&@g%&hlté i ﬁ)r@xaﬂ?gi’é ?&Iﬂluhb éﬁﬁﬁ’l@l oan jllSt as

2 passage g¥ otei n
pﬂé&k&tqfa@% reepdinginthe meto Wég’e&Pffﬁ'Pta%‘fﬁ’gon Fof amplé in
Péa3d éf fnliprdrhddgicbulia witith B&minpb&ﬁ of fwppaisnif d light and a heavy

pégi'fg Jﬁggp{gae %ﬁtgmw R Lzrﬁsgﬁms%goaﬁ gbg@ﬁagm of the

' pH’E}E‘?Ln garobff psefl emfaw TWOLARESOBE e ECBRH M UBiRg the

Oftrdchﬁaleg@lﬂé @acidiny Die light chonyind rondichheingmy the structuial gsne
a0 o B¢ Hel el EMbinSXRY 6SSe@N Pl asmi ds

A promoter directed to the expression of the EBNA-1-protein is used in the current
invention. Preferably a strong promoter is used, preferably a hetérologous strong
promoter, such as eg. CMV, is used. The stable integration of an expression
cassette for the EBNA-1-protein into the chromosomal DNA resulted in a modified
rodent cell expressing the EBNA-1-protein, i.e. the structural gene encoding the
EBNA-1 protein and the promoter are integrated operably linked into' the

chromosomal DNA.

To illustrate the subject matter of the current invention, the invention will be
described in the following. As first step a basic rodent cell line is constructed, which
expresses the EBNA-1-protein. Preferably a basic rodent cell line is constructed,
which in culture steadily expresses the EBNA-1-protein. Thereafter a plasmid,
containing an expression cassette for one or more heterologous polypeptides, is
designed and introduced into the basic rodent cell line. The obtained cell line,
expressing the EBNA-1-protein and carrying plasmid(s) for the expression of
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15Description of the Sequences SEQ ID NO 01 SEQ ID
NGO 02 20 SEQ ID NO 03 SEQ I D NO 04 75SEQ
IDNG 05 SEQID NO 06 SEQID NGO 07 SEQ ID NO 08
0SEQ I D NO 09 Nucleic acid sequence of t
Wg)ﬁay?g“%h% (GenBank); Yates, J.L., etal., Fﬁ/glsz\{‘{%?wsos
Acad Sci USA 81 (1984) 380675$806. Nucleic acid
sequence of the EBV dyad synmetry el ement; V01555
(GenBank); Reismap, D., et al,, | . ]l Biol..5 .
( hggmioges polygeptide(gic i icultiypted %‘“&%ﬁe‘ﬁ’&' tigps (sHtiahig\jor the
f atprésyion bf the heatatogod® papfep(iGe Baslexamples bwak). et al .,
1985. Nudei c acid sequence encodi ng the

E@h@foﬁb%ﬁk@écﬁphy@m& 0B23IEn Wil 1RFbsE oPRGURINGE of

of, tthe EBNA-1-protein; P %ﬁll Swi ssProt),. Priner

ofeBYfatieRRadRet PP th RifRpse 1@&%«5 PPy the invention.
Construction of the host cell line

The host cell of the current invention provides a nucleic acid encoding the EBNA-1

protein.

The construction of a plasmid containing an expression cassette with the structural
gene encoding the EBNA-1-protein is described in example 2a). An annotated map
of the plasmid is shown in Figure 1.

Rodent cells were transfected with this plasmid. After selection of transfected cells
under selective cultivation conditions with G418 as selective agent, transformants
were picked, expanded and tested for EBNA-1 protein production.

The constructed plasmid for the formation of the basic rodent cell line shall not
contain a functional copy of the EBV oriP sequence. This includes both elements of
the oriP, the dyad symmetry element and the family of repeats.

Construction of expression plasmids

For the expression of a heterologous peptide, polypeptide, or protein expression
plasmids containing expression cassettes for the corresponding structural genes

have to be constructed.

As an example protein the monoclonal human anti-IGF-1R antibody (cf. US
2005/0008642) was chosen. For the production of the HuMab anti-IGF-1R, using
the basic rodent cell line of the invention, expression plasmids have been
constructed (see example 3 and Figures 3-to 5). The constructed plasmids for the
expression of the heterologous polypeptide shall not contain a functional copy of
the EBNA-1 structural gene.

Generally speaking, the structural genes encoding the HuMab anti-IGF-1R light
chain variable region (Vi) and the human x-light chain constant region (Cy) were
joined as were the structural genes for the HuMab anti-IGF-1R heavy chain variable
region (Vy) and the human y1-heavy chain constant region (Cpul-hinge-Cu2-Cp3)
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Primer oligonudeotide 3. Priner oligonucleotide 4
Descri ption of the Exanples Exanple 1CGenera
techni ques. Exanple 2Construction of CHO cell |ines

jng the EBNA-1 protein. 5 WD 2007104¢
v@z&%&iﬁg&og Exanpl e 4 PCT/ EP2006/ 010308 - 25 $ERRR 20061010308

Construction of plasmds capgying the EBV oriP and
expression cassettes for the Iight and heavy chains

of human nonocl onal antj-1GE- 1R antibody. Produgtion
oby BHbaehs 888 wff%gwlf-’%%?f és6 SOpyTuo ey ety gfjseduently
C @lskised inonmamin@ligacd] ekprgsspinagntiodiseitherdxdiing @ carrying the EBV
Ggpipral techniques a) Recombinant DNA techni ques

Expression of the polypeptides in the basic rodent cell line

The basic rodent cell line according to the invention was transfected with one or
more of the constructed expression plasmids. The culturing of the transfected cells
was done under conditions suitable for the expression of the heterologous

| polypeptide(s), e.g. under transient transfection.

Generally speaking, éul_turing under transient transfection permits that the
transfected expression plasmid(s) is (are) not integrated into the chromosome of
the host cell due to the absence of a selective pressure exerted by a selection agent.
Owing to these not selective growth conditions the expression plasmids are not
replicated in all cells of the culture at 100% frequency. This causes a slow decline in
the overall protein expression rate. The cultivation is generally carried out until the
concentration of the expressed protein in the culture reaches a maximum value.
Preferably the cultivation is performed for up to twenty days, preferably for up to
ten days, more preferably for five to ten days.

After this period of time the supernatant was separated and the produced secreted
immunoglobulin was isolated and purified according to standard techniques

known to a person skilled in the art.

Beside the batch cultivation as described above, a split-batch process can be used
for the cultivation of the cells. During the split-batch cultivation process the
nutrient medium is exchanged after half of the cultivation period.

Thus an objective of the current invention was to provide a method for the
expression of a heterologous polypeptide that permits to produce in a short time
said heterologous polYpéptide with a glycosylation pattern similar to that of
mammalian cells, preferably human cells. It has now surprisingly been found that a

method according to the current invention fulfills this need.

The cell line on which this method is based is a rodent cell, preferably a CHO celi,
that is in compliance with the regulations 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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St andard nmet hods were used to mani pul ate DNA as
descri bed in Sanbrook, J., 10Fritsch, E F. and
I\/Iani atis, T. (1989), Ml ecular cloning: A |aboratory

| d Spring Harbor Laboratory Press
I ng rbor, New York. The nol ecul ar bi ol oﬁﬁgi’#a{’G’“los“s

reagents were used according;to the manufacturer's
i nstructions. b) DNA sequence det errri nati on

uenc eS mn e SL.[,an
Dglc%é E%Iuﬁarp&g ?r‘é"&ie i‘f{lf 2607 %}g OTFH!SX C%g;b NG rctural gene
( Meotlings thee EBNAGEr prwtej).. Prféf)fa@mommbl)p digked rfoseqpremager,
apat A Riotn ARHISEIHSRS 8. dé&‘p?esﬂ@ﬂﬂ ﬁﬁﬁﬁﬂﬁtpoﬂﬁ%lr@cﬁ Epstein-Barr-

S ﬁé@%@%@ek}mqno%dfgﬁ? B ok PR g A gpal sene
N&iicoAdrgathc EBNAL L prorein srofungtichablesn ke ekpiession 961 betaxotogous

gi%épgﬁes RRARE in 3NAethdl SaccéanRt @At ieNnddiion two elements

| ustr.ati 20d) cultur techm
céfrrveé (he Ep R e e 5 86 4158 S ATIBR O and the
Cestrwatunt] genotmoding thaEBDA 1 pBiteinogy (2000), Boni f aci no,
J.S., Dasso, M, Harford, J.B., Lippincott-Schwartz,
JOn@nﬂs é@n&’dﬁhe &Mnt(ﬁd&ﬁbn &Obnm%b@yfo& tﬁ@lﬁpreksﬁtﬁx of a

nal ysi SSi
b€ TeaPb el Bme TP oty TEBHE 37 B G Racfod
weerthpiBS ( phosphate buffered saline), and |ncubat ed
in lysis buffer (50 mM Tris*HC1 (tris (hydroxynethyl)
ani no dyephadlingyudrodend odl dahly pihstecd HRD thévistladbilal gene

0.5 %(v/ Pﬁ% ?@%ﬁk)lfﬁo I‘:_10 % (v/v) glycerol, 5 nM

,DYE(Dtﬁ

(et hy ! Bn&aps %cpa&y%@ H?‘ieéhé‘ﬂ]l vith pp pxiresion flaspiid coppEpng an

1% ( v/ v) EgsténsBaal-Virgs (EBViMtigiviEreplication (oriP),

(pheny, l)”? ﬂl?'?ngs %%Il O{}XASfJ&eH 0 Eél].d ql)nder ?oJldlgéx{y suitable for the

Leupep‘i tes on

centri fug’a’tf?sé‘ﬁnafsal%h@geloﬁo‘{:f aoh@emeum e super nat ant
was had)v egbading Bfld hestobshohopolypeptidd fﬂozﬁ dirratttureat i on
using Bio-Rad Protein assay (Cat-Nr.: 5000-0001)

aﬁpﬁﬁgkﬂgoél&egﬁﬁlm&@ H§ §ly95ﬂ1tc19(fsolm 1rgglul?1€gr%$buhn or an
dgﬂ@gwg)f 1p£{agme§DBre|Ec @5 éfL;&Prg}ué}‘gf qbyli %fsdapﬂnﬂbm(gglobu]m

pGatrah iremveogolpdinfilor med usi ng t he NuPACGE(r) gel
system (I nvitrogen) according to the manufacturer's

I & QRPRMIRUINANS - sald h&@ﬂoﬁfgcusp rpetypepmdle Vi§ ait 9&(31@10 h&&olog()us
PRl 108 <8 Prittioali dshesiest) FalBirloing e culure

bm‘Eflsm i ncubated at 70 C for 10 m nutes and | oaded
onto 10% NuPAGE(r) Novell Bis/Tris gels (Invitrogen,
Coi ofteniboliift3@ 43id rddepadeR s :ATHOfcelpr ot ei ns t ook pl ace

in reduci ng NuPAGE(r) MES SDS (4-

TR BROd, lg)%ﬁnt.}ﬂ@?iﬁléhﬁ%ka‘f e sl m&%&qhei: Photdihlid ety

runni ng For. €] ectro-transter of tel rom
shrledoPyn eraprelss dEefgably *’sf‘é‘ﬁ’&a?"&"ﬁ%‘oﬁpeciﬂ YIRIFHEh & the
Wpreendt&reldrivedf frah GMect r o-t ransfer nenbranes were
washed in 50 nM Tris*HCL, pH 7.5, 150 mM NaC (TBS,

Ui SnPWhibRbfskns %Lli'dnsapréagn %ﬁﬂ@ Qiblfl’l ﬁse@' A% $BV&Rrived

EpeR I dptcier oM D) e rer&githqr( s, (V)

11921673001). Mbuse m)nocl onal anti body E8. 26

( BnosyoredinBat sfid exprexips [plasaid wampsigesayastasiuratgngg epcoding
V\@ﬁmlgﬁ)tﬂﬁl mary anti body at a dilution of 15
1:1,000 in TBS, 1 % (wv) Wstern Bl ocking Sol ution.
After two washes in TBS and two washes in TBS

suppl enented with 0.05 % (v/v) Tween-20 (TBST), a
per oxi dase-coupl ed anti-nouse/ anti-rabbit 119G

anti body (Roche, Cat. No. 1520709) was used as
secondary antibody at a dilution of 1:10,000 in TBS
with 1 96 (wv) Western Bl ocking Solution. After two
washes with TBST and three washes
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20 with TBS, bound peroxi dase conjugates were

det ected by chenol um nescence using Lum Li ght Pl us

substrate solution (Roche, Cat. Nr. 12015196001) and

ger FlI analyzer (Roche Ml ecul ar

“J@% é‘#n&?al s). 0 Quantification of reconbi nl:.CT'rEPZ006/010308

antibodies in cell culture_sqipernatants Antibodies in

ceII cul ture supernatants were quantified by a

etitive 25.inmunoas US.i N ..he Human Fc

ng%etﬁnbl??df{f‘?“tfﬁigx%%lon@g%m N ACEREEPERY™ The assay

I's based on the HIRF(r) technol ogy (Honbgeneous

Ti me- Respilobayot Q}”éﬁ"égﬁféﬂt‘é‘)w“ In brief, sanples were

di | ut eda deletfod Maked 00 i n Di | uent Buffer 50 pi of

diluted San Le. were t

ant i - huffaf> res(S;-mlEl C%S?CQ%FB{‘ 2‘5 %?p%ﬁsrlr%nn Olf G%%Oé%gous
in 96- mmlrpeep@q in| sartdegdf(npe?lk wher@m}d EXPEPSING ¢ cassette comprises
60032799 proSstay seq@bhdd) X 5ULRGansREd refiohpain@deio\weid sequence
ni ght m Lenperagure, C

nmg £l u{ﬁ ggrgen%en treﬁcscshng gaid ﬁ‘&&%‘o&gu ﬁré%:{ 9@%85 %ns&ated
665 nm 1ggiongompring vpolyalzoylatina signak  ( Per ki n- El ner) .

Anti body concentrati ons were deduced fromthe 665

N @20 efiboditdn® ibyvheChagraloigswnpolypeptide dsak iskuretbd dmterologous

Ckﬂ{)lgg ptide s%ni ﬁéﬁﬁﬂ ﬁ%\ qgnzﬁqut%(ﬁt E&Han;es ﬁaﬁl Je uence

expresst protein
oPPERblY ilnkedvp Srptinal spog Woé'%ﬁf"é‘%%?té‘i? QgPug w@rpepﬂ .
EBNA- 1- protein in CHO cells 5Pl asm d pcDNA3. 1

( Imohd fmlgmhmerftahe tethod V@iabe 2@yesvias ofLaibetaiotdgouspolypeptide is

g (fﬂtnlﬁe%i'ag%%{l&g T §e§s @Lbﬁm p@’c@s!s,l dr BNQndiléous process. In a
| PFﬁf%T"dz?B% Qe mtaﬁ |‘-‘i OBPFB%E’GHE(S’{FE]E“’F EE55¥°D

NO 06) and oligonucleotide 2 (SEQ ID NO_ 07). The
r s o émlzpdinens wheimethed durtthewxpressipmefa hetespla@is golypeptide in

Thadifigd & deiny/£hé pﬁ)[’led HeRgolbd @8 peRIpéRidan EBNA- 1
encoding 10 HndlI'I'/Dralll cDNA fragnent obt ai ned by

eex ﬁgf&%%ggvg i %@&ﬁda@ ranzﬁmgus@%%r@ é%&‘i lled in

onu C eot |
3 ﬁFSEQ Sepfquexam %hr@ﬂ@rqgwhwc? eestitione Part(féaﬁanfi@‘% S and
0 9pchdsques, Hefinsann | BE(c@YKElky ik SCiete PublshignCahpsty] Ne dlork

gﬂ@ A rf}\@%ﬂé{:@&ﬁ%ﬂ?ﬁW ﬁn{ %Hgﬁﬁéaegwds in onscfnjences,
edgt£-ofedos  Blseist eSciance QR ¥y é*ele%ﬁﬂi%ncﬁé)@ Digtherands 5(1998);
POhrafapgaphyt Todagr Rudld CEB., SubPaks SOK., ElsktietrSienas Bublishing

ntarn | r S
ngc mpan %\gew Eo §<F’(1§B}‘? ﬁ n‘k‘% isﬁsbtéuﬁ/gpﬂiﬁﬁg% %cip&)s 3nd Practice
1@11931)9 §9mbw0b Thahtldied ) dolerilars deripg: 4y Labpratqyy Mpnsel, Second
p@@wnfma Spitify Hamos Laotiion Peek |®ldﬂﬁfrﬁlg§%ﬂ@lem(U89), or

urrené ?lp Itoacto Sn 6i\}lolg'c ar &e@ﬁ §1£brg 505% % Uﬁ% sﬁCtI(SI&nWﬂey

rned usl ng
Cé*tSDNﬁIHC:lPi%‘QOI@Q?) accor di ng to the manuf act urers
protocol. In brief, DNA and Li pofect Amine 2000 were
dﬂ'llbltpaﬁﬁbmoﬁpﬂiﬂobﬂ/lof imEaiinoghofuling iib reogenl, cdbagrishlr a :multistep

3%1%%?1 (f%irﬁhgcggggofgfo{%eﬁrs{ Qteg ﬂ'oﬂtlhﬁ)mﬂlfogﬁg IQN?I ﬁrge;ﬁjdes and

 REaisiat | gParatsdmitoghpier atfﬁ%ﬂ?ﬂl@“lwx#aft@w éadéf&m*Y
t Ghﬁohﬁtc%&apﬁh@ .5 withf gretei?d. Afewards hreiobedxtimnge cleomatography

ot berlometo A %e%%vigigm&%dqeg@m@ ka3 oo

adrdesd of prateia Apidiichrhasbeepomelyisd ﬂa'rt Fupally 2 third
transfection 418 resi stant coI onl es vvere expanded

and anal yzed for expression of the EBNA-1-protein by
Western Bl ot hybridization (Figure 2a)). HEK 293

cells steadily expressing the EBNA-1-protein (HEK 293
30 EBNA or HEK 293 E) and untransfected CHO D4

cell's have been used as references. Cone

DG 700- 111 E3 was strongly positive for EBNA-1 and was
subdoned by [im t| ng di I ut| on. The EBNA- 1-positive
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- 28 - Exanple 3 Construction of plasm ds carrying
the EBV ori P and expression cassettes for the |ight
and heavy chai ns of human nonocl onal anti-1G-- 1R

“%ﬂ%b@%%§ The gene segnents encodlng t he antgﬁﬁgﬁgﬁﬁnmms

light chain variable (VI. 5 reg
human tc-light chain constagg_(Cu reglon wer e
precisely joined as were genes for the anti-IG-1R

|bod rlable heav chai n_( VEk and human
ChioBSRErAR R BrE ey (et s F o S Brimger from
s mrbﬂﬂlmms rgd fmginenteof thp pimgdBERonEmePNA apwyneaiaggregates is
Qs G of Bor@ra-it ot %o@nﬁé ROYarsleihGh H{‘ﬁ%{enﬂ}e Rede third

and fl -heav were confirmed
sé’t}UE%&‘Pﬁ@‘%ﬂB“%“Hb‘%é‘ﬂ&H‘frl rifigdte8stePEd i nt o rrzlrrmal i an

cel | expression vectors either lacking or carrying
 EitERY renoiinalih produffidn efrspécificrmgnupogiobplins heeparation step

emrﬁs%bﬁ@%m?&faﬂ@%&l ﬁnmu&émﬁlﬁinl&s&app aRp#HsalilR 466 )the
0 e

oPIGRNBGTIFEN PLtFssh TP ERDY EEReT mpimpelgholigy may be

alr¢doasd todwd cramiatagraphicsiips. 15pl asnmid in E. coli (pUC

on) - a B-lactamase gene which confers anpicillin

;Qﬁb tﬁ:trl]‘étﬁﬁleAi dudte iCal igeﬂe?ﬂpahromﬁogrﬁpiﬂﬁﬂyi;ﬂbie@d&dwﬂ b cation
or ;the express; t t.

. exclha?ﬁ] aterial Cg;pl 9alu¢t: ?lg\? the i egtﬁc%blﬁﬁb 893&1(% respectwe

osey he fo

- mmn@y‘nﬂmumm ate-early promoter and enhancer

fromthe human 20cyt onegal ovirus (hCW 1lEl) - a
S yi biedrmitodimed T meathbd dortbe expaziak oézehmemkogous lypeptide is

_Uﬁ&mggwhggyﬂqghgthFnggﬂgy chai n signal sequence

ng the signal sequence intron (L1 _Intron L2) -

Ioneg |-I 1 d variable |i

cBRUPsSE P ool FReEPcpf g MEFRLSRous

apolypeptige sadcbtralndlrd gepk iepeoding the EBNA-1 protein is a full length
structural gene (SEQ ID NO: 4) encoding the EBNA-1 protein and said expression
plasmid comprises no full length structural gene (SEQ ID NO: 4) encoding the

EBNA-1 protein.

The following examples, sequence listing and figures are provided to aid the
understanding of the present invention, the true scope of which is set forth in the
appended claims. It is understood that modifications can be made in the

procedures set forth without departing from the spirit of the invention.

Description of the Figures

‘Figure 1 Map of plasmid pcDNA3_EBNA-1; plasniid containing the
expression cassette for the EBNA-1-protein

Figure 2 Western-Blot  analyses of the EBNA-1  expression.
~ Legend to Figure 2a): lane 1: 293 EBNA, 65 ug protein; lane 2:
CHO-DG44, 100 pg protein; lane 3: DG-700-1IH7, 100 pg
protein; lane 4: DG-700-1IID9, 100 ug protein; lane 5: DG-700-
11IE3, 100 pg protein; lane 6: DG-700-111E8, 100 pg protein; lane
7: DG-700-11TF1, 100 pg protein; lane 8: DG-700-111G10, 100 pg

protein; lane 9: DG-700-I1THS, 100 pg protein.
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donor site and a unique Notl restriction site at the
3" end (VI) - the genom c human kappa-light gene
constant region, including the intronic nouse

| a_enhancer
f{gzt"?mﬁg(l%e | g- kappa- enhanceri ntron-2_human- '{szgzr?osémgos

-kappal 30- the human kappa-zg1 nmunog| obulin 3' UTR

i ncl uding the pol yadenyl ation si gnal sequence (3" UTR

C-kappa) - the unique res ricti n Si 8371|

Fsel at the %egegfdo §18“§n7d‘ ]"i"é’slp A5y &t gpiEgNA
the transfer 106 pg petduginess mm@naﬁmssalﬂ 4thtpessage, day 6, 100

TRt S PLSER, SR B o .

of p4816- pUCHE Preteing lapg 5p R BEW IIEsuboifith ipAsstEcy @ﬂYe 8, 100

3a). The antiug |pQﬁeitha&Et6t D@wogmmaib&hmhyass@; day 54, 100
expreSS| on vg% 4817- pUC- HIR- 18- gamal - Bsm
0se

4817) is c “of the follow ng elenents: an
ogxggx aof r epfdpceftrlasmid PP PHE- LéB%igkapﬁwéilsl whi ch
alFlgansstr gplt | oadp ({f@lz@fmd ﬁ4$7~'_prJCaBInliRd8-lg?1mEtal 8ahl (pUC

et a; k.ac in
ggﬁmet%nce [ r%dl f%ﬁ%% %;%g Pw ﬁ?%ﬁ%@)rllq% ggﬁug%tltd for

t Figuesdbr essi Mfapcarfplqa@l PG e St iglfy! R 18-Bsml
gﬁrgaﬁi eavy | JF plaimiDpead 1 U A-Higg-Deipk m;snga@u@memxﬁl
or | i.at.e-ea te
2 ”ﬁéna 0 10’“063 arléon[ o{/ the eX r% fa%?i?o&nﬂaﬂff&'émf {fMnes
a synthetic BndeSTF‘{l ferent pxpaespign Blag@idak sequence a
muri ne i munogl obul in heavy chain signal sequence

[ chud'.n tlile Si nz%l sequence intron (L1 _Intron_L2)
tﬂ?é—%h%%%nﬁui#ﬁ? ant i body vari abl e heavy chain
cDNA arr anged
SEQIDNO: 01 Nucleic acid sequence of the EBV oriP; V01555 (GenBank); Yates,
: J.L., et al., Proc Natl Acad Sci USA 81 (1984) 3806-3806.
SEQID NOQ: 02 Nudeic acid sequence of the EBV dyad symmetry element;
V01555 (GenBank); Reisman, D., et al., Mol. Cell Biol. 5 (1985}
1822-1832. |
SEQID NO: 03 Nucleic acid sequence of the EBV family of repeats; VO1555
(GenBank); Reisman et al., 1985.
SEQID NO: 04 Nudeic acid sequence encoding the EBNA-1-protein; V01555
{GenBank).
SEQID NO:05 Amino . acid sequence of the EBNA-l-protein; P03211
(SwissProt). '
SEQID NO:06 Primer oligonucleotide 1. -
SEQID NO: 07 Primer oligonucleotide 2.
SEQID NO: 08 Primer oligonucleotide 3.
SEQID NO:09 Primer oligonucleotide 4

Description of the Examples

Example t General techniques.
Example 2 Construction of CHO cell lines expressing the EBNA-1 protein.
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15with a unique Bsm restriction site at the 5 and a
splice donor site and a unique Notl restriction site
at the 3' end the genomi c hunman yl-heavy gene
W(r%’?f?@“?gﬁtﬂﬁ;ﬁg;?n’ i ncludi ng the nouse Ig PCT/EP2006/010308
[ Nod_nouse- | g- g- enhancer _hugan-intron-2_Q 11- CH2- CH3
with intervening introns] 20- the human
yl -i mmunogl obulin 3! UTR. i n¢luding the . .
p&ramRleAy | at iCoRsERGion of i e GRY i and expression
restriction shisetsesJgr Me bght aAd dieawt cltalre & huameh Bionoclonal
end, respectiyglpse 0. Rakl.e the transfer of the
s S T hstice of aoageghy A% BRGS0 nssub
p4817- pUC- L- IcBisi8org atifrebrrBsgipladnsidshown in Figure 3b).
The pl asm ds p4818- pUC- Hyg- Ori P- Heavy- 1R18- Bsni
( p484) 1and p4819- pUCHyg- Ori P- Li ght -1 R18- Bsm
(p48 ;?1(— whi ch are shown in figure 4, were derived
f SR eHENNREN ds p4a817- pUC- H 1R18- ganmmal - Bsm and
p4816- pUC-L- | R18- kappa-Bsm, respectively, by
i a} RodubinaohDbA tedimiquesrent s:  30- a hygronycin
I 88h 31 ANERhEB MRrsSidkd B henipSlae [REA RCdeadibed MBSaktbrodky].,

eukaryatic s .- in of .repli ' [
CESEOEAE oS 1, oL M RR! Bk LB By Ahh cot
p4 B Hti@ot—lj@o@t‘i)@%a\@(ﬂcl ngdiafporgNew York. T%le mo?ecular
PRI AMHEkY A s FekrLadell 81 diRL & tRS fihn @ @uishOMRridtioRd. gur e
4a) and Figure 4b). - 30 - Plasmd

p - pUC- ~ O P 8- heavy-1ight-Bsnm was
cﬁé@‘%ﬁ%ﬁ‘é@?’%‘;}%"ﬁf‘?& uci ng the SgrAl/Asd-fragnment of
pPRUBsegnenses wirn getgqq@ngcb uj:_)leﬁgaqi,segﬁea!cwg performed at

t IMARGdno i GMbBIMartiRdriedf Genfgy)Al and Ascl

restriction sites of p4819. The resulting plasmd

E%?f)g?&?%d%gﬁe%% eﬁl‘.@ﬁﬁ%ﬁ afid seﬂﬁ&ﬂc@ dath Wn'dgé;ﬁ@lt the

) . e transcription unit for . th
kdPp 44T g hbenaist Fompuie rﬁgpgg{lﬁﬁﬁorﬁp{ggwmg [7aftyare package
t vasisa riopt arehlnfeintx’s Vieetop NES Midfamapuisé version 8.0 was used for

: ol il S i iBsdHatil h '
E?égﬁ%%&gg a%rggg PSEI o) u%(Sig’e'i{il‘\%t-a{‘bIgmd E’gm tib§. shown in

ction of antibodies by
Egs\le -positive DG 700-111E3subl cells fromoriP
o4 Lo sl echmaes |
Standard cell culture techniques were used as described in Current Protocols in Cell
Biology (2000), Bonifacino, ].S., Dasso, M., Harford, J.B., Lippincott-Schwartz, J.
and Yamada, K.M. (eds.), John Wiley & Sons, Inc. :

¢) Western Blot analysis of EBNA-1 expression

Cells were harvested by centrifugation at 200 x g , washed with PBS (phosphate
buffered saline); and incubated in lysis buffer (50 mM Tris*HCl (tris
(hydroxymethyl) amino methane hydrochloride), pH 8.0, 120 mM NaCl, 0.5 %
(v/v) Nonidet® P40, 10 % (v/v) glycerol, 5 mM DTT (Dithiothreitol), 1 mM EGTA
(ethylene-bis(oxyethylenenitrilo) tetraacetic acid), 1% (v/v) Trasylol®, 2 mM PMSF
(phénylmethanesulfonyl fluoride), 50 pg/ml Leupeptin) for 30 minutes on ice. 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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DG 700- 111 E3subl and unnodi fi ed CHO DXA4 type cells
were nai ntained in ProCHO4- CDM (Canbrex, Cat-Nr.:
BE12-029Q, 2 mMM Jutamne, 2 % (v/v) 50x HT
t (Invitrogen, Cat-Nr.: 41065-012) b
“%’55%’“9@28 in stationary 15 culture at 37C \3\??%1@9@/210308
CO2. One hour prior to trangfection cells were _
harvested by centrifugation and resuspended in DHI

Schl
CE A ST e T S RS o
welsctpeblotmge df lpswtngs Lyepo fredformnéd asing Ohe (INwRAGED geln system
C@trmlﬂro en) ]a%gtﬁgm 34 Jthe Eﬁﬁufh&ﬂﬂzi’g eedobfhen@htichsMn Badfl lbklb&m

hefollovmn 520 e ,conbi.ne
ohs Ui PrLFIRY MET GBIt e 4 B SaliRe 3 fe‘g‘cgg%%s
DRlithiand déddcyll sujfatep s:trmht hefferAfincabatd @b 7@ OCFonif eynutes and ,
| RRHRALAGM %) NuUPABEECNRRL Bidas ke (Fvitodés MMNraddrdol).

the cells. Five tqQ ten da fter S
o Seneritighe G PeIFRST sokaihal Jofiue &i}l‘%@ @ﬁ#ﬁo 5543 {4
antorpedipoebaesrfonit iacid/sediude stodedyk csulfatee xanpihg QufGer. For
Zgl-gaf(?ﬁal‘fjs'ﬁ.frf of EPlotetl S Qb BlyslSy; 191%@ %ﬁ?nstandard nylon

I|n

t r an fected int

BIRPIITER oS B 4GP EROEB Ve eshed in 50 mi
D(Bn?"(HCll pH Z3s LA mMANEI T BS, priSlitdferavlrsalideg 2ek porepeifarbinding
a@i&és bRAVHIbLGR ngrhﬂ%{f aY\@SC GO THS aNGf G948/ eddch @lm%heagent

for expreSS| on heav clhalg B%gg | asm
| kacheqtfat EBvlb".Zﬂ@??'O% ongrignpl gt e (Gregens
alri: DBAUSL)|digtred edainsnEBIS- lamstuswsfpem:eyj antibolly pi4Bdilition of |
f er 0%6) BS, § 9% '(QH) Wes@m BIBQQM%&%Y% aRal Wvo v%@ﬁ@ in TBS and

'asm carr \V or.i P i nal | I
£ po %35k pese i éﬁ# Sofun n&ﬂt i -0p @%{v@ 35“1?85%@ @ﬁéﬂa a
Wasrokidaseshapled dati-owese/#itasbbil B 2dntidady | Bochdie CEBVNo.
055%'7093 “was hised e@‘%ec%ﬂ&égg aﬁtﬂ)o’f_lggyﬁ Qlllﬁlontcﬁ:élrlﬁf()ﬁtﬂnI TS Wikh 1 %

2l Wesista Dlhvbimessoiion: Aheeanwarheort TS and s Hospes
t with TBS, tdund penixillasaonpgsedwerx deteged bychemobmiinizoehye asing
ortF C QMR %QPILQ s g &aﬁa+@(koeﬁe, R4838. m@s%&ﬂq a¥d LAGHimager

same ce ine or into EBNA-1-negative

madyrar @QF‘I‘%MOER‘H?Te@%‘thW“@JSSf the antibody in
DG7OO 11 E3subl cells was even stronger when the
e essificrtionad seombmantantibadiebincrgll Fultye sunsthatandsy y

C blﬁhﬂodﬁégsrz ?n coibicigde ﬂip@rn%ta'ﬁﬂsl Qred |<ft’1aﬁﬁﬁiefdy lbgaga ptaspatitve
I as

I iLke

oIS ReRa e dhE AR e Snoog Gl 107 Mg GaE Sy Banrcees).

affte ey iexpsedsen che IHEURAS tichnaingya(HomegrarouseTime-Resolved

Cmo%%ﬁaeing%bﬁfﬁmaleg %gfélcﬁlute@alxl(ﬁﬂémﬂm% @?Eéxgamdﬁ@r 50 pl
PEATL e siabard Btk 2 fh iR SRCF - Fyeifeai 2w

Cc hhinsn IgG-X266Pat anwelmathﬂateA(Eﬁfbnd‘émlﬁr, Cohlir 2 680527 Dedssay

' B’u:hh% wce?é glc%d:@\telr %}1@5@?&0&?’ ESnpgehRulePRR &l dRciBAOR at 320

Vi rus, Nucl ear i from
nm, %uorescence erﬁ‘:@sw was measured at 620 nm ang r%65 nm using a Victor

1420 analyzer (Perkin-Elmer). Antibody concentrations were deduced from the 665

nm/620 nm ratio by comparison with a calibration curve.
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expression cassette stably integrated into the
chrompsomal DNA; 5contains an episone, wherein said
epi sone conprises a prokaryotic origin of

| t I t k .
WL RBor Ul s (BBY) or Lai mot v epl | ool PEREPIpTspaos

as single EBV derived el enmep4; 10(iv)an expression
cassette suitable for the expression of a

het er ql ogous pol ypeptide in said CHO cell, whereby

S ressi on cassette conprises a pronoter -

s Egheneeon af GHOwel liassskptessing thg EBNA-lapmatedtd ei ¢ aci d
sequence encodi ng sai d heterol ogous pol ypeptide and a

a) G‘(’fﬂs&ﬁ&%r@& shEdp IINAD EHRA- l%r@ﬂpx@ssﬂﬂ HFIREEBN AL ON
nal F ﬁf not contaln the large T-antigen of
2. A CHO cell according to claim1,
C Bhsrardt peDAH ] (nvithegens fet-Nt.r We9Q:20) waseens atfc dhti regiriction

t Hﬁclé@},l%'agl aElEl @31 QITNarl Sthe Pt%ﬁ]@g% Y715 Hf])(l%%rﬂeﬁt Was hgated to a DNA
terolﬁ% Erormte]Il EP al %TO d
o pker ¥ SRe (EpRoiohel hOHCodRpr Teed T h
ZGngpde@ﬁdeab (SEQOID NP7 'Dhﬁeadnmg Pasneid me:gt mtb HindIII
(F:)VQ]E)H @r:ﬂgllg Fﬁlel@ﬁg% Tv&ﬂ)tr' gheﬁf wao hlgé?t&li to/ lah USBNAYL encoding
i Si a ot1.c or
DN AN TSt BASKELY i L i
f pOEP4 Unaitrogeny Kasdiro W0d4:58)dst ctefnplatd dral dligonadleptidey ¥ (SEQ
v!{Iﬁ Y$0: 08) and oligonucleotide 4 (SEQ ID NO: 09) as primers. The eukaryotic
expression plasmid for EBNA-1 was named pcDNA3_EBNA-1 (Figure 1).

b) Transfection of CHO cells with pcDNA3_EBNA-1 and selection of stable
transfectants

CHO-DG44 cells pre-adapted to serum free suspension culture were maintained in
spinner flasks in DHI medium (Schlaeger, EJ., . Immunol. Methods 194 (1996)
191-199) in a humidified incubator at 37°C with 5% pCO;.

Prior to transfection cells were seeded into 24-well plates at 1 x 10° cells/ml.
Transfection was performed using LipofectAmine 2000 (Invitrogen, Cat-Nr.:
11668-027) according to the manufacturers protocol. In brief, DNA and
LipofectAmine 2000 were diluted in OptiMEM I-medium (Invitrogen, Cat-Nr.:
31985-047) and combined in a ratio of pg DNA to pl LipofectAmine 2000 of 1:3 to
1:6. After 20 minutes incubation at room temperature the mixture was added to the
cells. After 24 hours the cells were diluted in DHI medium and seeded in 96well-
plates at 300 cells/well. After an additional 24 hours G418 was added to the medium
at 700 pg/ml. Ten days after transfection G418 resistant colonies were expanded
and analyzed for expression of the EBNA-1-protein by Western Blot hybridization
(Figure 2a)). HEK 293 cells steadily expressing the EBNA-1-protein (HEK 293
EBNA or HEK 293 E) and untransfected CHO-DG44 cells have been used as
references. Clone DG-700-IIIE3 was strongly positive for EBNA-1 and was
subcloned by limiting ditution. The' EBNA-1-positive subclone DG-700-I11E3subl
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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Nucl ear Antigen 1 (EBNA-1), whereby said expression
cassette conprises a pronoter sequence, a 5
untransl ated regi on, a nucleic acid sequence encodi ng
EBNA-1 and a 303" untransl ated sequence co [Si
WILEUESY | ation signal; c¢) introducing sarg@ﬁ@g%?hﬁ@om
b) into the CHO cell a) and,gel ecting a stably

transfornmed CHO cell; d) providing of fromone to
four further plasnids conprising a prokaryotic origin
0 cation; 5(ii)a selection marker; (iii) an

Ep:shmmnaa bf pléniids c4r 5 the EBYioniPahd expkisivatcasettésdon ty

2high'aP &vﬁ%ﬁ(mﬁ{f&fq i f:h&{&rbm AVIGI3ih £oRF S On

te sulf € expression

AR S LS B v

ar@[mmﬁémnmquhgiu@hala cbhstam{ €aregien Udrerpgg:usg]m joiged as were

frleg ('g&prttﬁg g@jﬁﬂgﬁ%&gygﬁhrﬂgt}géﬁ%ﬁfnoqu n and human
re Wi

D YRR BRadt Lrrlr o oo hireeey b B RpMgei overlapping

eRCRAThg DNk sEqRMAces epmdhag nhe mwﬁ%mmmnbgdss slirgrtural genes

f KIF 1El?( n%f‘ﬁgﬂﬁ%hg}l %E%Qoﬁfﬁ‘hﬁ‘d%?@jﬂfy seﬁﬁéﬁﬁfg%ﬂ%%s@f@nﬂy

roducti on het erol o
pa}syr,s@pw fofmamaylian, een"P P wcww@?éﬁﬂﬂ%?frﬁwﬂo the EBV
cofipri ses

The HuMab anti-IR18 x-light chain expression vector p4816-pUC-L-IR-18-kappa-
Bsml {p4816) is composed of the following elements:

- origin of replication from the vector pUC18 which allows replication of this
plasmid in E. coli (pUC ori)

- a B-lactamase gene which confers ampicillin resistance in E. coli (Amp)

- a transcription unit for the expression of the anti-IGF-1R antibody x-light chain
composed of the following elements: -

- the major immediate-early promoter and enhancer from the human
cytomegalovirus (hCMV IE1}

- a synthetic 5’-UTR including a Kozak sequence -

- a murine immunoglobulin heavy chain signal sequence including the
signal sequence intron (L1_Intron_L2)

- the doned anti-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 lg-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)providing a CHO cell according to claim1;
20b)cul turing said CHO cell under conditions suitable
for the expression of said heterol ogous pol ypepti de;

“?%meﬁ{i ng sai d pol ypeptide fromthe cul tH&’FIEPZOTPG’%lﬁTBOS
; 0

for the expression of a heterol ogous
pol ypeptide in a CHO cell, _eharacterized in that said

~nmet hod conprises a) providing a CHO cell stably

Rt e PR B RN

T-antigen of Polyoma virus, b) transfecting said CHO
c &h¢ anii-1GF- B artiodis ganen |- heayy whain eenvesion vergorn¢s17-pUC-H-

Epst gighnBalBsMl (pi311)EEOm@stdbfthobllswink bleakhen (ori P)
as single EBV derived elenent, (ii) no structural

gen i z . ' QK |sC
Q8 AFR AR AR BB ki o
anPBgpidda & e (B¥S<ubte suitable for the expression of
a.- het@1atagetigenp dhithephfettanipicilia irdisGhc iad. Loli (duep)eby
sajd. e S ‘

S e e

s bepye rhain sprepered §f hsifellowingslepdous protein and a 3'
unt r ansthahRfbr irdgicdiadtecQrP ptdEndter and eohanaedrym didinan

cond:t] ofnlotatly BN S0 Coson ot satd
het er ol oypistipdty PR irsleding yKgzaksaggend) recoveri ng
sai d hei ahghogaHengibylie ftdvel ehdin gaal bgueaitk indweling the
signal sequence intron (L1_Intron_L2)
- the cloned anti-IGF-1R antibody variable heavy chain cDNA arranged
with a unique Bsmil restriction site at the 5’ and a splice donor site and a
unique Notl restriction site at the 3’ end
- the genomic human y1-heavy gene constant region, including the mouse
1g mu(p)-enhancer [Noﬂ__mouse-lg-u-enhancer_human—intron-2_CH1-
Cy2-Cy3 with intervening introns]
- the human y1-immunoglobulin 3° UTR including the polyadenylation
signal sequence
- the unique restriction sites SgrAl and Ascl at the 5" and 3’ end,
respectively, to enable the transfer of the expression cassette into

alternative expression plasmids.
'The plasmid map of p4817-pUC-L-IR-18-gammal -Bsml is shown in Figure 3b).

The plasmids p4818-pUC-Hyg-OriP-Heavy-IR18-BsmI (p4818) and p4819-pUC-
Hyg-OriP-Light-IR18-BsmI (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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6. Met hod for the production of a heterol ogous
i mmunogl obul i n, characterized in that said nethod
conprises the followi ng steps: a)providing a CHO cel

Aﬁﬁbma&hi expresses the Epstein Barr Virus Bpgheshe ??mm

tigen (EBNA-1) from an expression cassette sta
integrated into the chronosggml DNA; (ii) contains an
episone wherei n said epi some conprises (i) a

nePRei prbi et AN R oo, RS o

r ﬁlﬂfﬂd@@ng che (S@rAImSchéragnﬂgl of p#3)8deomiprisihgethengammal-heavy

g :Cde Efsmc%ﬁb@ E_)lnﬁaiﬁﬁ)eme rﬁilubﬂidihls& rE@fictionesiex Bf @@Igomle
us I

obulin in sai
§ lparec g, B rbins ar DS e ety orip and
pltlmmamnlste:apumc dor theSkappmighingiaat qdusr tgigammad-heavy chain
ng&h&h_u@phqtsequence encodi ng sai d heterol ogous
|nnun08 [obulin and a 3' untranslated region

g?ﬁ?%%l%{lﬁfﬂ énﬁpg‘?l! éfé%? &%Q(? ygg rbr?fl" ggll%'heﬁ—‘é' ivgh% Bd A sﬁ)own in
2@kgpead-ti vating said CHO cel | under condltlons

suitable for the expression of said heterol ogous
hobulin, c)recovering said heterol ogous

Mﬂ@_
I ro gon (t)qu an igocfxes%?sé]%?% ‘i‘ﬂg‘&%ﬁbcﬁdﬁbﬁﬂ%@&éﬁ%ﬁr nrx]gnP

to an one o aracterized int
th@TﬂPgﬁbﬁwﬂal gene encoding the EBNA-1 protein |s
operably linked to a heterol ogous pronoter.

25133 Irdbet- hmsnﬂﬂcmdj ungotlfied YHOARGH tygieadelts vard oaifjtained in

ch gcAerJe 2 S %E'ﬂfb@é@l ngmn%mem G8) 50x

' i@:%-aﬁ %;"‘EWz(Wf‘?&eﬁg(ﬁ’gr Ve 168 e Aohiel el bin syrignary

aeﬁlmtaho}?sc vithd #gCOal0ne taat ipvier potrypfepiondels were harvested
gv\fﬂﬂgglggﬁ&lt :ﬁ‘ldnl%su ? dWHVm@PQ\%&EﬁH Scﬂﬁ&%ﬁ'lﬂs 1J. Immunol.

ohb t
s 156 QBT URTALS) 3 ABGPLEHEL | ool abul | s,

300r |nnunoglobulln fragnents.
Transfection was performed using LipofectAmine 2000 (Invitrogen, Cat-Nr.

11668-027). For transfection of 1 ml culture volume the following components
were combined: 200 pl OptiMEM 1 (Invitrogen, Cat-Nr.: 31985-047), 2 ug DNA
and 6 pl LipofectAmine. After 5 to 30 minutes incubation at room temperature the
mixture was added to the cells. Five to ten days after transfection the cell culture
supernatant was collected and tested for antibody concentration as described in

example 1 {).

Three different sets of plasmids have been transfected into CHO-DG44 cell line or
the EBNA-1-expressing CHO-DG44 derived cell line DG-700-111E3subl. Plasmid
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.
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9. Met hod according to claim8, characterized in that
sai d het erol ogous pol ypeptide is an i nmunogl obul in or
an i munogl obulin fragment. -36- 10. Method

“&fﬁﬂ’ 09 to cIa|n19 characterized in that ﬂ%ﬁﬂ] &mmw
a

asmd conprises an expression cassette SUIt
the expression of the inmuneg globulln i ght chain and
an expression cassette suitable for the expreSS|on of

t h | obul . Vet
L 43 bGP P h SPRRSOY o S0P BirHPRBIETI Do o L i
S iBNAhbpemmted?g@ﬂQO-@HEijspbpmﬂd aesuliedhinsebreette Ghreefold increased
Jé[ﬁt;sgtoﬁ%%ﬁum yég%htpql%d 1 ZranMRLd¥AbL A8 BY ths«utw vathbut

ai ns 3, o eri zed
C l‘}FlF d’l’qord@e ?3§‘ec“§]rl ﬁ‘f‘% ar Bt Eﬁﬁ%‘ '“?5"3Yf'sgléﬁt D 82'1 o qu’ress“"n
t bétefaadbodynn IG-FE0-IMEIshbl calls ows diengtrongeamshen tlee xpression

ClALdRs for Egul;o%g hgllﬂaalha %E%'cﬁﬁg el doRfbineaadh ¢ sﬂ;g@oﬁﬁ ldrrying

i S se ecte

gro risin
ol id R Busanires IR B (o B an pie21 did
expt ¢iekli ingrelcBilAntibodp N 26680 148B0ibPEENAR2G@8 M 10I3080G44

Lifls A¢ resyl, maximmum expression of the ims e WhsSERRR, when

nn- La Roche AG <1 rote
e2f Pé%féYl%PIPW‘ Wers trapsfpqied %i%*%@g%és!’é’ﬂ%%é@%' 150>
EP 05023511 6 <151> 2005-10-28 <160> 9 <170> Patentln
version 3.2
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<210> 1 <211> 1998 <212> DNA <213> Epstein Barr Virus
<400> 1 gaattctatc attaaacggc atgcaggaaa aggacaagca

gcgaaaattc-

aaggat agca
gact gt at at
agat t aggat
agcat at gct
acccagat at

att at at t30
igccté%%ﬁceﬁeﬁ%tg a%a

acccagata%
tt gggt agf"
tatact accc t
ggat acag
taggataggg
tat gctaccc
agat at agat
t aggat agcc
tatgctatcc

_"caacattagc

gaggaccaac
tgtgtaattt

acgccccctt 60 gggaggtggc ggcat at gca
ctcccactct actactgggt atcatatgct120
gcat gaggat agcat aggct acccggat ac

agcat at act 180 acccagat at agatt aggat

acccagatat ag t agcctatgct240
aaat t aggat ag??%ﬁ?gglnacccagatat

agat t aggat
ggggigg%catatgctSGO

att aggtgt g,qrtus %}, a@%h@én ] gﬂ NA-1) from an
s _

ta% ctacce
é?é?mPa¥“?a§%§ agda gc acc

g@ﬂﬁﬁ@ﬁ&%ﬁ@% av%?e%{:s%ldaeg%&ﬁé B&lrises

acc ‘agat at'agat taggatagcc

agaggtaaagqﬁaggg&@gﬁgnBﬂ%ﬁ&hﬁ&906oo,m

taggdt agca t at gctaccc agat at agat

tatqgiaccqﬁ@@mﬁgqﬁgkﬁgat taggat agca
agatatttgg gtagtatatg ctacccatgg720
ccaggt QCtan‘E& % GBE FARCEInks GEB UPSH A of replication (ofiP) as

aaccctgtgqj ‘@@&Q@&&én&&cgcaagtg
gt cctccaga tcgcagcaat cgcgcccct a840

al DNA;

(iv) an expression cassette suitable for the expression of a
heterologous polypeptide in said CHO cell, whereby said
expression cassette comprises a promoter sequence, a 5’
untransiated region, a nucleic acid sequence encoding said
heterologous polypeptide and a 3°. untranslated region
comprising a polyadenylation signal,

c)  does not contain the large T-antigen of Polyoma virus.

2. A-CHO cell according to claim 1, characterized in that the structural gene encoding
the EBNA-1 protein is operably linked to a heterologous promoter.

3. Method for obtaining a CHO cell, characterized in that said method comprises the
steps of

a) providing a CHO cell which does not contain the large T-antigen of
- Polyoma virus;

b) providing a plasmid comprising

(1) a prokaryotic origin of replication;
(ii) a seleciion marker;
(i) a functional expression cassette for the Epstein Barr Virus

Nuclear Antigen 1 (EBNA-1), whereby said expression
cassetie comprises a promoter sequence, a 5° untranslated
region, a nucleic acid sequence encoding EBNA-1 and a
3’ untranslated sequence comprising a polyadenylation
signal; )
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tcttggcccg cccacctact tatgcaggta ttccccgggg
tgccattagt ggttttgtgg900 gcaagtggtt tgaccgcagt
ggttagcggg gttacaatca gccaagttat tacaccctta960 -
ttttacadt c caaaaccgca gggcggcgtg tgggggctga
cgcgtgcccc cactccacaa 1020 88t caaaaaa aagagtggcc

acttgtcttt gtttatgggc cccattggcg tgglggccccg 1080

tttaatttec g lﬂgﬁaﬁ%pgﬁggéaa%feéh@ gllc@)gpnd selecting a stably
ctgctgtcgg cErearecHeT WO

2007/ 048601PCT/ EP20061010308 2/8 ctttcccett .

gt t acaaat)a gergvigtngatioment Wdewrduwrther plesmpidyepmreisidggect g

‘1200 ggacacatct_taataacccc agtatcatat tgcactagga

ttatgtgttg ccafdgcca? PEEOYPUEEIETYrtPicgsyat ggac
atccagtctt tacggcettghsasgiersesesd tggatttcta 1320
ttgttaaaga tattcagaat gtttcattce t tagta o .
tttattgccc aagfytttgn g@%“ﬁ%‘ég@@s ?é‘%a‘?)a‘fr?%b‘ffd%’ﬁamn (oriP) as
t agcacaat g ccaccact gdn@eEBYERVE d Rt ttat 1440

tct gggggcg tcagel gaaan Gepre@lont d€scg@GaBdbEd & the expression of a
catacacctt actgttcacaetddRRorchtgepidt int Ald eimdioh@ied CHO cell,
gct aaacgaa ggagaat gadhgamgcdd RpreaapatdsetgFobdhds a promoter
agagttcact gcccgct CChequgtt Gl ¥ GagatRaargisich nucleic acid sequence
t gt gact aaa at ggtt cactnch8idl adeeelspahghlArbeRl83@G° untranslated
ccat gt aaat aaaaccgt ggefRdathediofedggtgegagal, 1680
atcgctgttc cttaggaccc ttttactaac ccpaatt -
tagcatatgc ttof@gttg§® i“?‘lcﬂlﬁa(ié?%?é*&‘é‘tdg‘t%tg%ﬁgﬁt“dﬁ?tﬁln=

agggt t aghHc tggahrpicahidatlich pebails ¢ §ag sdg e@bid 8RA8sformed CHO
tatgctaccc gieit agggtt aacaaggggg cctt at aaac

actattgcta atgccctctt 1860 gagggtccgc ttatcggtag

at-ac AeAPIGoCBE peddgaioh ofabekioligbas pageptlides dgral@Ated in that said

t agt efetog tog@@eECcCt gg gaggtacatg tcccccagca
ttggtgtaag agcttcagcc 1980 aagagttaca cataaagg 1998

<210> 2 §211prodidng sZH cdNAcor@idGto dipmtlei n Barr Vi rus
<400> 2 gatatcgctg ttccttagga cccttttact aaccctaatt

cgat agca)a t@tittincegt 600t gl ghdacatdiding ctitdtegar the expression of
attagggtt a giactiggaslagut atigicptdeac t acccgggaal2l

gcatatgcta cccgtttagg gttaacl46 <210> 3 <211> 622

<212> DNA <2t3veknstaed polBeptide omube ed@6> 3 gggt at cat a
tgctgactgt atatgcatga . -



ggat agcata tactacccag atatagatta ggatagccta
tgctacccag atataaatta ggatagcata tgctacccag
at atagatta ggatagcata tgctacccag atatagatta
ggat agcata tgctacccgg atagagatta60 ggatagcata
tgctacccag atatagattal20 ggatagcata tactacccag

atat ag atl\ﬁ&ﬁc%lofog 95 S&Bn (PG Q&&%S&u@{;%ﬁﬁ&ﬂd& 3240cHo cell,

3007 oastitner EIBaB BB ot ot gc

‘acccagapevidinga CHYgall sabjy aregiectad ve sterciaral gene encoding the
ct at t agdBNr6D pesgromend ghich dess agyenmtan the targeabrgriigen of Polyoma
agcat at aops, acccagat at agatt aggat 420 agcat at gct
acccag)atn%{lsfé’?: LA88Rb B0 G&h a3k gyg}esgﬁﬁlgﬁﬁh %mprising
eaat t aggat 48 gcatatact acccagatat agattaggat ]
agcat at gct &2 ccagar &psigigdiars EBY) pefeint ¢ftrgelication (oriP) as
acccagat at agatt aggake cderizedriemant.ccagat at

ttgggt agt a6y t at g6 LARkEaFEAALERER hd BRBA- 19240, 4
<211> 1926 <212> DNA <213> Epstein_ Barr Virus <400> 4

(311) a prokaryotic origin of replication,
(iv) a selection marker,
{(v) an expression cassefte suvitable for the expression of a

heterologous polypeptide in said CHO cell, whereby said
expression cassette comprises a promoter sequence, a 5’
untranslated region, a nucleic acid sequence encoding said
heterologous protein and a 3” untranslated region comprising
a polyadenylation signal;

¢) culturing said transfected cell under conditions suitable for the expression of
said heterologous polypeptide; and
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atgtct gacg aggggccagg tacaggacct ggaaat ggcc

t aggagagaa gggagacaca60 tctggaccag aaggct ccgg
cggcagt gga cctcaaagaa gagggggtga taaccat ggal20
cgaggacggg gaagaggacg aggacgagga ggcggaagac
caggagcccc gggcggct cal80 ggaf-cagggc caagacat ag
agat ggt gt ¢ cggagacccc aaaaacgtcc aagitgcatt 40

ggct gcaa@gre@@@e@s a%bﬂ’ﬂ%f@@é%é’@@ﬁﬂf’&é%ﬁga&%

g g ; gg . ag lgg%og gt%%éxgg 2 Cl%%[&lg@,g @%ggggractenzed in that

gcaggadggée ﬁéﬁﬁﬁﬁﬁbﬁf gy4ggb8ta ggagcaggag
gaggggeagg aggg 420 gcaggag caggaggagg
ggcaggagta dggéy 5@@ gggc’ aggagcagga480

a ca a Ca Ca a
e %sﬂ%% e
aggaggggca ggagg gy ”bd fnto _ the
ggggcaggag cagga gca ggaggggcag

gagcaggagg ggc ca660
aggaggggca gga 3&&~a&a§§’ 6%%%833§§gﬁ§§%%5$”%5
ggagcaggag gggcaggagc _a cag
ggg;gggagg ggcaggdaggd? §%g§%§ggébc a%gbbcggg

agga gcagg a caggaqg ggcaggagca 4
ggaggagggg Caggagaggg %%%agcagga ggggcaggag '
gggcaggagc aggaggqg ca9qpmggqggggg Iﬁﬁ%
g9caggagyy gcaggg ga %é) a9 Q%‘glacggrephcatmn (oriP)

S

ggggcaggag caggaggtgg ag ccgggg cgaggaggca ’
gt ggaggeeg 999thvgg%xlr%9) 994595%59%%&0%&9&9 ression of a
aggaggt agt ggaggcc 19 zﬂi?ﬂﬂ%d cell, whereby
gccagggggg gaagt cgt ga %Fogggss romoter sequence, a
gt ggacgt gg agaaaagag . J&kGa oo

gt catcatca tccg tCt%7a?%%§% Hgﬁ&&ﬁﬁ%ﬁﬁ?miég%nzﬂﬁﬁgiiﬁ

20071048601PCT/ EP200
rising a polyadenylation signal,

regl
(iii) does not contain the large T-antigen of Polyoma virus,

b)  cultivating said CHO cell under conditions suitable for the expression of
said heterologous immunoglobulin, ‘

¢)  recovering said heterologous immunoglobulin from the culture.

7. Method according to any one of claims 3 to 6, characterized in that the structural
gene encoding the EBNA-] protein is operably linked to a heterologous promoter.

8. Method according to any ome of claims 3 to 7, 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, immunogiobulins,
or immunoglobulin fragments. ,

9. Method according to claim 8, characterized in that said heterologous polypeptide is
an immunoglobulin or an immunogiobulin fragment.
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4/ 8 ggt agaaggc catttttcca ccctgtaggg gaagccgatt

attttgaata ccaccaagaa 1260 ggt ggcocag at ggtgagcc

t gacgrgccc ccgggagcga tagagcaggg ccecgcagat 1320

gacccaggag aaggcccaag cactggaccc cggggt eagg

gt gat ggagg caggcgcaaa 1380 aggagggt ggtttggaaa

gcat cgt ggt caaggaggtt ccaactcgaa atttgagaac 1440

attgoa aag gtttaagagc tctcctggct aggagtcac ) )

1 gaMsfoh ectostivg & glﬁﬂﬁ@é}ﬂfg@@'g@ f tiy dert tseigcRlgsgtig tcomprises an

gt t CHPESHN @@%ﬁ‘&@ts%‘%bé? Hiccrpesstion plaaasppepgiohghn light chain

aggcydgy saPresiva ceseiosuitatle £ Seaarrgiangi dhetipumunoglobulin heavy

cacc@lflgag tcgtcteccc 1620 tttggaatgg cccctggacc

cggcccacaa cctggcccgce taag gagtc cattgtctgt 1680

tat t Methodypoeading 1o o0y aisc Ok alagnsy 3t tot % terized in that said

tttt@%ﬁ@@%mfa@g%%?ﬁ%@af?%%ﬁ%k%%ﬁ@%ﬂ%@?&ﬂg aagcc
ctcctacc tgcaat atca gggtgactgt gtgcagcttt 1800

bﬁ @cc?rgglgtt? ﬂt@’&lepg%% étt? ¢l @Ezg%qrgfxblél that said culturing is

tgga Q 8°%gt gat gacg gagat gacgg

BRgi et %gg%grgg% %%va%fi‘éf%ﬁ%ﬁs_’ﬁi:% %?a iz i}gi&% g

2 tcO@@{ISl HO-
oy G i ey BV 101 Lys G sy

Thr Set Ay. Pro Qu Ay Set Ay Ay Set Ay Pro @n
202530 M\ My Ay Gy Asp Asn HHs Gy Arg Ay Arg Ay
Arg Ay Arg Gy 354045 My Ay Ay Gy Mg Pro Gy Al a
Pro Ay Gy Set Ay Set Ay Pro 505560 Arg His Arg
Asp Ay Val Arg My Pro Gn Lys Arg Pro Ser Cys Ile
65707580 Gy Cys Lys Ay Thr Hs Ay Ay Thr Ay Ala
Gy Ala dy Ala Ay 859095 WO

2007/ 048601PCT/ EP2006/ 010308



5/8 Ay Ala Ay Ala Gy Gy Ala SIy la dy Gy Gy
Ala Sly Ala Sly 100105110 Sly Ay Ala Sly SIly Ala Sly
Sly Ala SIy Sly Ala Sly Ala SIy Sly 115120125 Sly Al a
ly Ala Ay Sly Sly Ala SIy Sly Ala Sly Sly_A
W%%“’i“é’fff%smo Sly Sly Sly @Ja Sly Ala Sy SFQ}T@’%I’W%I%”S
Ay, dy Ala Sly Ala Sy 141 150155160 Sly Sly Ala Sly
Sly Ala Sly Ay Ala sly Ala Sly SIy Sly Ala Sly

165170175 Ala SIy Sly Sly Ala Sly Sly Ala Sly Ala Sly
Gy Sly Ala Sly Sly 180185190 Ala Sly Sly Ala Sly Al a
Sly Sly Sly Al as@®eyceAlwr8lcy Sly Ala Sly 195200205 Ay
Al a Eﬁfy Sly Ala SIly Ala Sly Sly Ala Sly Ala Sly Sly
<110> oF y Agf aa’?féz&%:éﬁd“a y Sly Ala Sly Sly Ala Sly Ala Sly

<120> Sl’%tﬂnaex‘gkxyss&nairslryde& )é:eﬂsa 225230235240

<130> Case

<150>
<151>

EP ©
2005

<160> 9
<170>
<210> 1

<211> 1998
<212> DHA
<213>

<400> 1
gaattctatc

gggaggtggc
gactgtatat
acccagatat
acccagatat
acccagatat
acccagatat
agatataaat
ggatacagat
agatatagat
agatatagat
agatatagat
caacattagc
ttggegctca
tctiggeccyg
gcaagtggtt
tttfacagtc

ttecaaaaaa

tttaatttte

23391 WO

5023611.6
-16-28

attaaacgge
ggcatatgea
gcatgaggat
agaétagqat
aaattaggat
agattaggat
agattaggat
taggatagca
taggatagca
taggatagcec
taggatagca
taggatagca
ccaccgtget
ggcgcaagtg
cccacctact
tgaccgeagt
caaaaccgca
aagagtggec

gggggtgtta

Patentin version 3.2

Epstein Barr Virus

atgcaggaaa
aaggatagca
agcatatget
agcatatgct
agcatatact
agcctatgcet
agcatatgct
tatactaccc
tatactacce
tatgctaécc
tatgctacce
tatgctatce
ctcagcgacc
tgtgtaattt
tatgcaggta
ggttageggyg
gggcggcgtyg
acttgtctt£

gagacaacca

aggacaagca
cteccactet
acceggatac
acccagatat
acccagatat
acccagatat
atccagatat
taatctctat
agatatagat
agatataaat

agatatagat

agatatttgg

tcgtgaatat
gtectoccaga
ttococoggag
gttacaatca
tgggggctea
gtttatggge

gtggagtceg

gcgaaaatic
actactgggt
agattaggat
agéttaggat
agattaggat
agattaggat
ttgggtagta
taggatagca
taggatagca
taggatagca
taggatagce
gtagtatatg
gaggaccaac
tcgcagcaat
tgccattagt
gcocaagttat
cgegtgeccce
ccecattggeg

ctgetategg

acgccecctt
atcatatget
agcatatact
agcctatget
agcatatgcet
agcatatget
tatgctacce
tatgetaccce
tatgctaccc
tatactaccc
tatgctaccce
ctacccatagg
aaccctgige

cgegecccta

ggttttgtgg

tacaccctta
cactcocacaa
tggagceeeg

cgteccactet

60
120
180
240
300
360
120
480

540
600
660
720
780
840
900
960
1020
1080

1140



Sly Ala SIly Sly Ala SIy Ala Sly Sly Ala Sly Sly Al a
Sly Ala Sy 245250255 Sly Ala Sly Ay Ala Sly Ala Sly
Sly .Ala Sly Sly Ala Sly Ala Sly 260265270 Sly Sly
Ala Sly Sly Ala Sly Ala Sly SIy Sly Ala Sly

Vg 390 $980285 Al 2 Sly Sly Ala Sly Sly Ala SF%%F%@?“’”"
Sly Ala SIly Sly Ala Sly 290295300 Ala Sly SIy Al a SIy

Sly Ala SIly Ala Sly Sly Sly Ala SIy Ala Sly
305310315320 SIy Ala Sly Ala SIy Sly Sly Sly Arg Sly
Arg Sly Sly Ser Sly Sly 325330335 WO

ctttc@QOT 048GR 1P FRABO BLOLOBO8 Bl BoWgS Glciﬂtmcgg Sl 208 y

Set Sly Sl SI Ser 340 350
ggacac&tﬂe:tﬁt '&?a\éagc%c X?tgf\t at &gca%%/?g%rt¥at&§g_;t ca%rm%ccgl y§2§§

raaat¥®§8y EddaRigle 3&%3&@3@5aeggcttgt ccccacccca tggatttcta | 1320
ttgttaaaga tattcagaat gtttcattcc tacactagta tttattgooe aaggggittiy 1380
tgagggttat attggtgtca tagcacaatg ccaccactga acccccegte caaattttat 1440,
tetgggggcy tcacctgaaa cotitgtttte gagcaccica catacacctt aqtgttcaca 1500
actcagcagt tattctatta gctaaacgaa ggagaatgaa gaagcaggcg aagattcagg 1560
agagttcact geecegetect tgatcttcag ccactgeect tgtgactaas atggticact 1620
zccctegtgg aatcctgace ccatgtaaat aaaaccglga cagctcatgg ggtgggagat 1680
atcgetgtte cttaggacce ttttactaac cctaattcga tagecatatge ttccegtitqg 1740
gtaacatatg ctattgaatt agggttagte tggatagtat atactactac ccgggaagca 1800
tatgctaccc gtttagggtt aacaaggggg cctitataaac actattgceta atgcecictt 1860
gagggtecge ttatcggtag ctacacagge cectctgatt gacgtitggig tagectoccg 1920
tagtettect gggeoccctygg gaggtacatg tcccccagea ttggtgtaag agettcagcec 1980
aagagttaca cataaagg 1998
<210> 2

<211> 146

<212> DNA

<213> Epstein Barr Virus

<400> 2

gatatcgctg ttecttagga cocttttact aaccctaatt cgatageata tgcttccegt 60
tgggtaacat atgctattga attagggtta gtctggatag tatatactac tacccgggaa 120
gcatatgceta ccegtttagg gttaac 146
<210> 3

<211> &22

<212> DNA

<213> Epstein Barr Virus

<400> 3

gggtatcata tgctgactgt atatgcatga ggatagcata tgctacccgg atacagatta 60
ggatagcata tactacccag atatagatia ggatagcata tgctacccag atatagatia 120
ggatagcecta tgotacecag atataaatita ggatagcata tactacccag atatagattia 180
ggatagcata tgetacccag atatagatta ggatageocta tgetacccag atatagatta 240
ggatagcata tgctacccag atatagatta ggatagcata tgctatccag atatttgggt 300



Ala Arg:dy Arg Sly Rig SIy Mg SIy Qu Lys Arg Pro
Arg Set Pro 370375380 Set Set Sin. Set Ser Set Ser
Sly Set Pro Pro Arg Arg Pro Pro Pro 385390395400 Sly

Ar Pro Phe Phe H's Pro Val Sly Gu Al a T
WOR Y 05410415 Tyr Hs,@n-Gu sly Sly P'FA‘ZP@%%&“@“?"S
Gn Pro Asp Val Pro Pro SI3y 420425430 Ala Ile Gn Gn
Sly Pro Ala Asp Asp Pro Sly Gn Sly Pro Set Thr
435440445 Sly Pro Arg SIy Gn Sly Asp Sly Sly Arg Arg
Lys Lys Gy Sly Trp 450455480 Phe Sly Lys Hs My Sly
Gn Sly Sly Set Asn Pro Lys Phe G u Asn 465470475480
agtatqtpet Afcga@ERf SPAFCIAEAt REFAAPACL e RfcaCR %kt HE Vval
in Arg 4854904 r.Lor. A _ Thre Trp Vah Ala
eacarsGplh G Bl L ot eyt Beteted S Bl Y S
agcatdtBft JocaddSit hentAigg: Asgtr8loyt Bhecafdtat laeartidsat | | 180

agcatatact acccagatat agattaggat agcatatgot acccagatat agattaggat 540
agcctatgcot acccagatat agattaggat agcatatget atccagatat ttgggtégta 600
tatgctaceoe atggcaacat ta | 622
<210> 4

<211> 1926

<212> DNA

<213> Epstein Barr Virus

<400> 4

atgtctgacg aggggccagg tacaggacct ggaaatggee taggagagaa gggagacaca 60
tctggaccag aaggctcogy cggcagtgga cctcaaagaa gagggggtga taaccatgga 120
cgaggacggy gaagaggacg aggacgagga ggcggaagac caggageccc gggeggetcea 180
ggatcagggc caagacatag agatyggltgtc cggagaccce aaaaacgtcc aagttgcatt 240
ggctgcaaag ggacccacgg tggaacagga gcaggagoag gagegggagg ggcaggagea 300
ggaggggcay gagcaggagg aggggcagga goaggaggag gggcaggagy ggcaggagdg 360
gcaggagggg caggagcagg aggaggggcea ggagcaggag gaggggoagg aggggeacga 420
ggggcaggag caggaggagg ggcaggagea dgaggagggyq caggaggdgcvaggagcagga 480
ggaggggcag gaggggcagy aggggceagga gcaggaggad gggcaggage aggaggagag 540
gcaggagggg caggagcagqq aggaggggcea ggaggggcag gaggggeagg agcaggagga 600
ggggcaggag caggagggyc aggagyggca ggaggggcag gagcaggagq ggcaggagea 660
ggaggagggg caggaggggc aggaggggca ggageaggag gggcaggage aggaggggea 120
ggagcaggag gggcaggage aggaggggca ggagygygcag gageaggagyg ggcaggagyq 780
gcaggageag gaggggcagg aggggeagga gcaggaggag ggygcaggagg ggeaggagea 840
ggaygagggy cageaggggc aggageagya ggggcaggag gggeaggage aggagyggca 200
ggaggggcag gagcaggagg ggeaggaggg gceaggageag gaggaggggc aggageagga 560
ggggcaggag caggaggtgy aggecggogt cgaggaggea gtggaggecg gggtcgagga 1020
ggtagtggag gccggyggtcg aggaggtagt ggaggccgec ggggiagaqq acgtgaaaga 1080
gocagggggy gaagtegtga aagagoecagg gggagaggtc gtggacgigg agaaaagagg 1140
cccaggagte ccagtagtca gtcatcatca tecgggtcte geccecctoea 1200

caccgegeag



515' 520525 Pro G n Cys Arg Len Thr Pro Len Ser Arg

Len Pro Phe Sly Met Al a 530535540 Pro Sly Pro Sly Pro
Gn Pro dy Pro Leu Arg Gn Set Ile Val Cys

4 0 560 Tyr Phe Met Val Phe Leu A n Th '
WHAIHOE  val Len Lys 583570575 WO bethrboioses
2007/ 048601PCT/ EP2006/ 010308 7/8 Asp Ala Ile Lys Asp

Len Val Met Thr Lys Pro Ala Pro Thr Cys Asn 580585590

Ile Arg Val Thr Val Cys Ser Phe Asp Asp Ay Val Asp

Leu Pro Pro 595600-605 Trp Phe Pro Pro Met Val G n

Gy A2 AaAla Gy Gy Asp Asp Oy, 810615,620, Asp

+ ¢ £t roo of [ ‘ AL ; 1 .
99°a03Rgl” Y ASH EFHIANE VR &Y RS & EY du G n
ggtggégcyb g%d&t&i%éQSSégéééﬂééé)ccé@gﬁ@cga tagagcaggg cccogcagat 1320
gacccaggag aaggcccaag cackggacce cggggicagg qtgatgéagg caggcgcaaa 1380
aaaggagggt ggttitggaaa geatcgtggt caaggaggit ccaacccgaa atitgagzac 1449
attgcagaag gtttaagage tctectgget aggagtcacyg tagaaaggac taccgacgaa 1500
ggazcttggy tegocggtgt gttcgtatat ggaggtagta agacctcect ttacaaccta 1560
aggcgaggaa ctgocctitge tattccacaa tgtcgteotta caccatigag tcgictecce '1620
tttggaatgg cccctggace cggoccacaa cctggeccge taagggegbc catigicetgh 1680
tatttcatgy tetttttaca aactcatata tttgetgagg tittgaacgga tgcgattaag 1740
éaccttgtta tgacaaagcc cgetcctace tgcaatatca gggtgactgt gtgcagcttt 180¢C
gacgatggag tagatttgce tcectggitt ccacctatgg tggaaggggc tgccgcggag 1860
ggtgatgacg gagatgacgg agatgaagga ggtgatggag atgagggtga ggaagggeay 1920
gagtyga 1926
<210> 5
<211> 641
<212> PRT
<213> Epstein Barr Virus
<400> 5
Met Ser Asp Glu Gly Pro Gly Thr Gly Pro Gly Asmn Gly Leu Gly Glu
1 5 10 15
Lys Gly Asp Thr Ser Gly Pro Glu Gly Ser Gly Gly Ser Gly Pro Gln
20 25 30
Arg Arg Gly Gly Asp Asn His Gly Arg Gly Arg Gly Arg Gly Arg Gly
35 40 45
Arg Gly Gly Gly Arg Pro Gly Ala Pro Gly Gly Ser Gly Ser Gly Pro
50 55 ' a0
Arg His Arg Asp Gly Val Arg Arg Pro Gln Lys Arg Pro Ser Cys Ile
a5 70 75 80
Gly Cys Lys Giy Thr His Gly Gly Thr Gly Ala Gly 3la Gly Ala Gly
85 90 95



<210> 6 <211> 45 <212> DNA <213> Artificial <220>
<223> Prinmer sequence <400> 6 cgtttagtga accgtcagat
cgcaaaaagc tttttttaac acgtads <210> 7 <211> 46 <212>
ST Artificial <220> <223> Priner seqyepg
“Eg@3> %ﬁgtgttaaaaa aagctttshet g cgat ct gacg gt?cac?@ggn&ms
cgagct 46- <210> 8 <211> 44 <212> DNA

GLy Ala Gly Ala Gly Gly Ala Gly Ala Gly Gly Gly Ala Gly Ala Gly.
10¢ 105 110

Gly Gly Ala Gly Gly Ala Gly Gly Ala Gly Gly Ala Gly Ala Gly Gly
115 120 125

Gly Ala Gly Ala Gly Gly Gly Ala Gly Gly Ala 6ly Gly Ala Gly Ala
130 135 : 140 )

Gly Gly Gly Ala Gly Ala Gly Gly Gly Ala Gly €Gly Ala Gly Ala Gly
145 150 155 160

Gly Gly Ala Gly Gly BRla Gly Gly Ala Gly ARla Gly Gly Gly Ala Gly
165 170 175

&la Gly Gly Gly Ala Gly Gly Ala Gly RAla Gly Gly Gly Ala Gly Gly
180 185 1%0

Ala Gly Gly Ala Gly Ala Gly Gly Gly Ala Gly Ala Gly Gly Ala Gly
195 200 205

Gly Ala Gly Gly Ala Gly Ala Gly Gly Ala Gly Ala Gly Gly Gly Ala
210 215 220

Gly Gly Ala Gly Gly Ala Gly Ala Gly Gly Ala Gly Ala Gly Gly Ala
225 230 235 240

Gly Ala Gly Gly Ala Gly Ala Gly Gly Ala Gly Gly Ala Gly Ala Gly
245 250 255

Gly Ala Gly Gly Ala Gly Ala Gly Gly Ala Gly Gly Rla €ly Ala Gly
260 265 270

Gly Gly Ala Gly Gly Ala Gly Ala Gly Gly Gly Ala Gly Gly Ala Gly
275 280 285

ala Gly Gly Ala Gly Gly Ala Gly Ala Gly Gly Ala Gly Gly Ala Gly
290 295 300

Ala Gly Gly Ala Gly Gly Ala Gly Ala Gly Gly Gly Ala Gly Ala Gly
30% 310 .- 315 320

e

Gly Ala Gly Ala Gly Gly Gly Gly Arg Gly Arg Gly Gly Ser Gly Gly
325 330 335



<213> Artificial <220> <223> Priner sequence <400> 8

ttttttaagc tttgccacca tgtctgacga ggggccaggt acag44d

WD 2007/ 048601 8/8 <211> 42 <212> DNA <213>

Wﬁ%"ﬁ"%‘%’?{ <220> <723> Primer sequence <4OOBC’9EP20061010308
cac

acgt gggt gc t ggtgegct cc cattcttagg t
PCT/ EP2006/ 010308 42

Arqg Gly Arg Gly Gly Ser Gly Gly Arg Giy Arg Gly Gly Ser Gly Gly
340 345 350

Arg Arg Gly Arg Gly Arg Glu Arg Ala Arg Gly Gly Ser Arg Glu Arg
355 360 3653

Ala Arg-Gly Arg Gly Arg Gly Arg Gly Glu Lys Arg Pro Arg Ser Pro
370 375 380

Ser Ser Gln. Ser Ser Ser Ser Gly Ser Pro Pro Arg Arg Pro Pro Pro
385 T 390 385 400

Gly Arg Arg Pro Phe Phe His Pro Val Gly Glu Rla Asp Tyr Phe Glu
405 410 415

Tyr His Gln.Glu Gly Gly Pro Asp Gly Glu Pro Asp Val Pro Pro Gly
420 425 430

Ala Ile Glu Gln Gly Pro Ala Asp Asp PFro Gly Glu Gly Pro Ser Thr
435 440 445

Gly Pro Arg Gly Gln Gly Asp Gly Gly Arg Arg Lys Lys Gly Gly Trp
450 - 455 460 -

Phe Gly Lys His Arg Gly Gln Gly Gly Ser Asn Pro Lys Phe Glu Asn
465 470 475 480

Ile Ala Glu Gly Leu Arg ARla Leu Leu Ala Arg Ser His Val Glu Arg
485 490 495

Thr Thr Asp Glu Gly Thr Trp Val Ala Gly Val Phe Val Tyr Gly Gly
: 500 505 510 .

Ser Lys Thr Ser Leu Tyr Asn Leu Arg Rrg Gly Thr Ala Leu Ala Ile
515 : 520 525

Pro Giln Cys Arg Leu Thr Pro Leu Ser Arg Leu Pro Phe Gly Met Ala
530 535 540

Pro Gly Pro Gly Pro Gln Pro Gly Pro Leu Arg Glu Ser Ile Val Cys
545 . 550 555 . 560

Tyr Phe Met Val Phe Leu Gln Thr His Ile Phe Ala Glu Val Leu Lys
565 570 575



WO 2007/048601

Asp Ala

Ile Arg

Trp Phe
el0

Asp Asp Gly Asp

- 625

Glu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7/8

ile Lys Asp Leu Val Met Thr Lys Pro Ala Proc
580 585

Val Thr Val Cys Ser Phe Asp Asp Gly Val Asp
595 - 600 605

Pro Pro Met Val Glu Gly Ala Ala Bla Glu Gly
615 ©20

1lu Gly Gly Asp Gly Asp Glu Gly Glu
630 635

(7]

6

45

DNA
Artificial

brimer sequence

~
0

cgtitagtga accgtcagat cgcaaaaagc tttttttaac acgta

<210>
<211>
<212>
£213>

220>
<223>

<400>
gtgttaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2
46

DNA
Artificial

Primer sequence
7

aaa aagctttttg cgatctgacg gttcactaaa cgagcet

8

44

DNA
Artificial

Primer sequence

8

ttttttaage tttgcoccacca tgtctgacga ggggccaggt acad

<210>

9

Thr Cys
550

Leu Pro

Asp Asp

Glu Gly

Asn

Gly

Gln
640

PCT/EP2006/010308

45

46-

44



WO 2007/048601
8/8

<211> 42
<212> DNA
<Z13> rtificial

<220>
<223> Primer sequence

<4p0> 9
ttEtttcact acgtgggige -tggtigctce cattcttagg tg

PCT/EP2006/010308

42



