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COWPRI SING THE Pu"iCl V 1E2 PROMOTER FI ELD OF THE
WO DMERETIEN The i nvention relates to expressi ONPUFEPIING050280
conprising the pronoter of the 5 nCW-IE2 gene, or a
functional expression pronoting fragnment thereof,
and/ or an enhancer of the nCW-I|E2 gene, or a
functional expression enhancing fragnment thereof,
wherei n the expression vector does not contain any
conpl ete gene of the nCMW/, to host cells containing
such vectors, to nethods of producing desired
pol ypepti des by using these expression vectors, and to
uses of said expression vectors. 10 Expression vectors
conpri si ng the nCNV IE2 pronDter and t he nCNV | E1
pr onot er, i REFES YEGTOBRL I E HCLeY IFPPR ;
enhancer, are preferred in accordance mrth t he
invention parti cul ar | yeid ok hvpii@iot ers are arranged
in a bi- dhd BRkbORBES Bl feMedifd G bk Coompkiming BACK LR INILOF
THE 51 NYENIELNnSbiNE finchhag 3RSson SXRGRSHLAN: MLt Aar haVeE
been USRS HEhbRLES o0l L AGuatXBh eSS err?nai fighss or
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PCT/ EPZOO% Q,@&%&D(Kozinowski) describes recombinant DNA molecules containing

transcription enhancers from murine cytomegalovirus (MCMV) which can be used to



2 enhance the transcription of structural genes in
eukaryotic cells. The nCW enhancer was said to be
wo owangde t hin the 2.27 kb Pstl fragment i dene¢T/ER04§50280
de Villiers (US 4,963,481). Manning and Mcar ski
(1988) anal ysed the functional inportance of the nCW
5 1E2 region for replication of the nurine
cytomegal ovirus. To this end, a reconbinant virus was
constructed having the |acZ reporter gene under the
transcriptional control of the nCW IE
enhancer/pronoter, thus disrupting the I E2 gene.
I ndeed no I E2 gene expression could be observed, and
the virus replicated normal By. The authors thus
concluded that the I E2 gene, that is not conserved
anong ¢rheecegletionagiah o erueiug @@esiuakenb® cals. Thhecnevidnand
t he hGMY sasidvade Reted eBdantdzaks F0 fraghied Wsntifc@ P} de0Bleis s  NO
i ndi catgegweiof any particular utility of the IE2
enhancer / e bRiMokRE(10) WaReddics kRS e pRincagsehed by
Manni Nz A oMo Krithe mRE Stoh &GRS, 1h tnls @r{daatré&r%mgrmﬁvﬁs a
furt he\ﬁas %n&&&éd%%@ thQ %LZV\@p%&\r gengunwlﬂn% %an@t,rr] io IL’E%H of t

regio Us  expr
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( Me‘§s e%s 8 MYV o e Y 17 nofqiRentilos vitgRIGs P £ 6‘?#?"{"1’1 & AoV
has noPpEetfiyEdy Farrirastremreterfegion wagfiseese] ¢ usgsted by

het er JYYWIXMsFEkiei ns so far. 20 SUMMARY OF THE

| NVENTI ON Mpig ecant liestrgshopvgma/ferther idifiaenpedbetiyees thelmeype andimiman

fi ndi @M IR apion Theeruriocksapmirasgys a sEODH n@loemNALin the angditel ST NQ
t hets| ERecfinoffigtiet |E geag Mipvecadd intinfediatérdaN\ietanas fnéd IEJ, @atd v

dri ve ddretereidpénessiredio SfiE2arom@e Messade ci ant@nNest i n

t r ansf ect ask ikDSdion @1 theSmoMings dotbé@Nbdd@ vedids threkipteliRR ofbased
on t heneledgatspfoleiabtzpn of a new enhancer in the 25
nCW | E2 region, which is herein called the nCW | E2

enhancer. Thi s enhancgiyfak} bt Hehwekdidy Criteria
conmmon l y Q‘%Lege%qnvgn%’n |S%£Lgﬁq 91@ F in gﬁlt:t JUe c!r Qﬁlhg a Ng Flement .
enhan Cct:rnpgsm%)t(rB E-Eg %l%rho?er re % can € |cYe{|t dnven]we ex ression oiaa 1 on,

(2) or| q pnﬂ anc n FEEETSE from
geneo eres n anse edh
a 0 Ther efore a f| rst aspect

of t he i nv'c’een"t“'en '?1 'f' thﬁtbé%ed f’rbth%lﬂeng P 8 Bhe{Ase B
corfpr i"SMNGr99E™ BEBSEET 5t e RAMEARaren TG arhEncer fffilsy
f unct |“?§n%i' ericg ﬁja\f"é%ys?%lﬁd FF GRBRCP nd§hinitien, 4 nshncing Hepesei,
and/ orndgpsndeRhiERd B focalin. (§) FrentHeTVnd (3Erhageing dhe explessign from a
f unct iheterelpgousgrmetesssi on enhanci ng fragnent thereof,
wherei n the expression vector does not contain any
corspl et e geeeforafa ri@spadCivivihe Wontd0) Gatkted 8dl drbekpression vector
PCT/ Epatﬁﬁrﬁn@ﬁ@ﬁ&@ter of the mCMV-IE2 gene, or a functional expression promoting
fragment thereof, and/or an enhancer of the mCMV-IE2 gene, or a functional
expression enhancing fragment thereof, wherein the expression vector does not
contain any complete gene of the mCMV.



3 In a second aspect, the invention relates to a host
cell conprising a vector according to the invention.

woaohiosdéaspect of the invention relates to a PCDERXS4/050280
for the production of a polypeptide of interest
conprising the step of transfecting a host cell with a
vector in 5 accordance with the invention. In a
fourth aspect, the invention relates to a process for
the production of a polypeptide of interest
conprising the step of culturing the host cell of the
invention. Afifth aspect of the invention relates to
the use of a vector in accordance with the invention
for expression of one or nore genes or cDNAs of
interest. 10 In a sixth aspect, the invention rel ates
to the use inof seton¥ 864c0 the Bfentlol Riaied s @bt N cdnPhising S@4cRCT 1 ON
of cl one&srbhdraihe B%@eLSS hi gh amounts of a gene of

interest. AuSeUQRk b tRSREHd bifdsd LiodR i L pldaRuREr £

vect or p]ol eﬁg&&’ an@{ﬂ {_{ 2] gte!a%f t@ﬁs%&ﬁ ghostlcgl\(nﬁlng bthE} H n
DNA-pased o1 FaRY eda, BRI EF DESCR PTI ON OF T  onal

DRAW NGS Fi he. seguen

DA el enpmtfa;%f:“ 08" Wl fe?%@v%?ggi ?;é“g;f@gwﬁ%ﬁ use
in expr 8 ide of i eres ciomprlsmg estﬁ.pﬁ) cul jl-n 0é~3 cello Ge mfzﬂn?o'& boxes
of the | E2 fﬁ‘r?&"e?t Efredp e rbrst 4F e °fr?d’F°é°é'P aggordance with

r espectTUVBINP" PTHEEEE DY BrpaFS PYF WS genes are
sho%n in amﬁé%ma$ﬁﬁwe%ﬁEDWGﬁﬁSmﬂ@§?ﬂﬁﬁﬁ@%ﬁ“§ﬁﬂ@@"Qﬁe
shown isplediRgleiflone¥ fhed expggPigh rgunis gkgioere efiintefest | ndi cat ed wit h
respect t oA-sdvendfasietielatefio fhe us@ oftyenios in pigerdanee Wit thegresent
const r UnyengionM ONG-b4Sed thElpey. | uci f er ase reporter gene i s
shown as a bold line and pronpoters are indicated as
opes arrows. A TheRrEegesCRFBONOROINE bRAWINEESS cont r ol
(pCL3 HAaskHeys theaqublice A8 bi M naPHNAERINGF deRBAFRGIRIMCEN iy en

| uci f er aseghfipQed lﬁéxpryﬁgftﬂstruetp Phe31 G Undi TATA boxes G the IE2

Luci feras %noali_(ﬂfo%&&!; Q@mcﬁcﬁéd rerpQ:nply @ile cgg ﬁr%%@rs ‘opc[&;;’Wes

Luci feras eclre sltoﬁﬂ'ln g Hxvl%g)and leol reLtH:GJn sngg Qg‘&om%)ﬁ'n)rolg Sfﬁé —%Eb | E2
pr oot er %sat.ynean&md%v\mgg%uw%4.&er ase, TE2 driven). E

Luci f erase expression pr onot er dr| ven, |E1
pr om)tlg ferase E2

drive ig. %%iws%e repo lp corEtructEA fo. Gf '?he gnggrase r Bortgr ggneﬁ)s ﬁhquis)

pr onot er &7 'W‘é‘ﬁ'd : 3rslar|‘:’?d'ﬁi‘*?)?‘?8?eé?mﬁsel eted (pBS. MCW3
Luci f er asé: T eegatigmppaisriopronrol B3 Bage ninus). G A
shoPt ver S BFVEPopsiweimee fivesate mapeeror PESICPuEPhS e
expr essi off: (upfergBexrregsite Ff rsmaigistiven (EnCMYrpojfessse. (B4 Hriyen).

versi on, ©@: 68&f&kdy pxrrefDy JFIMOE1diGT (PETLRP2G0E59 38280

driven).
E: Luciferase expression IE2 promoter driven, IE1 promoter deleted (prevmCMV
30 Luciferase (AXhol), IE2 driven, IE1 minus).
F: Luciferase expression IE1 promoter driven, and IE2 promoter deleted
(pBS.MCMV3 Luciferase, IE1 driven (1.4 kb), IE2 minus).
G: A short version of the IE1 promoter drives Luciferase expression (p-680
Luciferase, IE1 driven (short version, 0.68 kb)).



4 Fio. 3 shows a bi-directional construct simlar to
construct Cof Fig. 2 (construct CG2) with the coding

w@ewyesiae7 for | L-18BP (bold |ine) linked to theCT/ER2004/050280

pronoter. Thus, in this construct, the nCW | El
pronoter drives |uciferase expression, and

si mul taneously the nCW | E2 pronoter drives |L-18BP
expression. Triangle: 5 intros. Cosed oval s: polyA
Fig. 4 shows the Luciferase reporter gene expression
fromthe different reporter constructs that are
depicted in Fig. 2, constructs Ato G CHO S cells
grown in a serumfree nedium (SFM were transiently
transfected with constructs4A to G or 10 nock
transfected. Luciferase activity is expressed as RLU =
rel at i Ee3 bhoglutbi-digtiichs constriret il toS:hremst Clot R £ @haB@C-2) with

expr essi OnhelRmE tHo@dce & IL-FIBE (ol s ialad 8 hp 2 bSmdd. Thus, in

t ransf ect axk co@lﬁl@t SheCQbi\hVS iE1 PRfot&redriled 10MRF6: B4pRMaNn, IaRs SFM
after tranahierdblsdmeMoi Qb Ueies 1Reap Spreshiorditflnge; as
depisct ed iiffodbied Rais: okl f Er @ase expressi on was assessed
after 21 15 days of seI ection. Fig. 6 shovvs

Luci fe esh&’éﬁﬁeeﬁ% er§ repo Bgerng%&%‘g’smn hre ta%flézreril:tr anrﬁl ent

tr ansf ec ion

nstru st at are de lcté in can tructs toG gro

bi - dlrectlona

7 shows tHé" ar?ﬁﬁﬁ?”mé?':m?‘ﬁemfg@'ﬁpﬂ?’W"sﬁ f‘f W‘tf’ﬁ" T"'Hcés ’%‘éﬁa IOr

cul fure sd’B‘é‘r“ﬁ'ﬁfF%thLgc'fT"?s‘c’)‘?ﬁ"’t*yhsee"p’is?eSPFﬁL%ﬁfe'a*t"? Whettact i on
experinment according to Fig. 6 (construct C2). Fig. 8
shows the showt ljugierase exarpasion meRsEdsas YU In|sialtle 8opiS Pf tpasfegters

Luci f er as&EHadasie akelswere prewn ieSEeafér rmpiection eitroreminugg Dt 0

Fi gs. 6 arsdF #hd ExE dépicgd in Big. 2Howiimast beresionws tasesedd after 21
Lucisf er aselays pfsdRicidn.(| efty axis) and IL-18 BP in ng/n
(right y axis) expressed by 48 individual clones that
wer e piicc K e@dwBLubliays epfeb@h mbdedddsé R1GL 6 ransiévt trdhsrbctR with

bi - di r ect isgu)sth, 36b0RRGH08 AGhineGrdReckorB oot @2 dnbwnfii Fgg: 3. 3) . The
detection limt for Luciferase was about 500 RLU, and
2. 520”%& sitogg thé !rrnogn‘ﬁ aFfL 185@9 I'ﬂglll ifd &W@Jl&re ernaé HHIQheX
axis repr %%@l%tﬁ’ané?%n %#)J)igénﬁac&ld%ng Eig. stru shows

the reporter constru UC|?Efase
shor G0 ) L5 SRS, P e
2004/ osllé?e’ﬁﬁf%éﬁfﬁg%ﬁ%o 5 open ar r ows

Enh@ncers are shown as gr ay oval s: for the
known 5oe shovs s aprugs of Lusifsgse it | (e ¥ axp) al“?bHL 1? Ben fﬁé\'/\“ ight2
enhancer . @) SXBpsidPEdstidyeconspihs verqRicked\Ridaypaftpritansiggtienot er
dri ven Lue®ithfteerbadrectien gengind CEies stiown ih fig.i3]. Erealstectia@tipit ferssi on
was | E2 pheifesberas dobtvieRLUzndl2.8 fwenl folll-1§BP Olawit igremenaeh

30 the X axis represents one single clone.

Fig. 10 (a) shows the reporter constructs H to N. The luciferase reporter gene (Luc) is
shown as a bold line and the respective IE1 and IE2 promoters are indicated as



5 deleted; J, K, L, M N constructs contai ned
shortened nCW pronoters, the positions corresponding
wao oootthgrisunber of base pairs from nCWp, rel at PUEEPI04/050280

the +1 of IE2 as reference: J: from- 1076 10 K
from- 783 L: from- 587 M from- 387 N from-189
15 Fig. 10 (b) shows Luciferase expression in RLU from
reporter constructs Hto N according to Fig. 10 (a),
after transient transfection of CHO S cells that were
growmn in a serumfree nmedium Fig. 11 a shows further
reporter constructs O to Y that conbined the new | E2
enhancer 20 (gray oval) with the Sv40 pronoter. The
gray oval represents the | E2 enhancer from-587 to
-189, the half gray oval represents the |IE2 enhancer
from - 387 do@ amovd &Bhancdb &re ok g@DOME LijHh@aylidcRe Rialtapcer

I ndi cat es enkfeatlint @flghapir 1Rfed BRnRRABANCEr  sequence. The
| uci f er asea BigBAdnk St Uil 1EH2$romdie MWonBSirdbsdi@r8sidnl NE, the

Sv40 pro 'Tq_tJﬁérasle %xpl'eglsgh %Qst l@jpr%tela@weq pa%@ th@- qu g%oteBlw% k
ovalg pol yA. 2. 0: long | E2 enhancer sequence

( 587/ - 189J) Q' r&) WQ?SFP ¢ numnt:rg Qlor%Teg ﬁ%g\g r,bmotef g%g,;{;@l{ ons

enhancer Se%lence
ding
promoter: QTG E anceS?Pa:ctsefm"a@ﬁc‘é" e gb)

cl oned 5' of er5?om)ter in the reverse

orientati df°"R%hort |1 E2 enhancer sequence
(-387/-1895 " -d%ed 5 of SV40 pronoter in the 30
reverse oi®At#®¥ion; S long | E2 enhancer sequence
(-5871- 18 fram-8ffed 3' of the Luci ferase gene; T:
short | E2 Nefrsvaff@er sequence (-387/-189) cloned 3' of
the Luciferase gene; U |ong | E2 enhancer sequence

(- 587 1rid 80)) eloes adiedse @preskibhein [RUC irdne FepBi@ @@MALL IHNo N he
rever se Ofatcetibigath FigNip (JY\Vare? OEhénDRbthibn BEHOERRQd{ 0280
6 V. shor tgohfida RRKaRGREUSequence (-3871-189) cloned 3
of the Luciferase gene in the reverse orientation; W

Contr O ﬂ@{%w&&r@%hﬁgr c@n@chct@/té’ ch?t@mm&%‘re nemnEZ?énhaQJer the
Lu Céof eras ?graglg\gl) Q'rgl the%@&%ﬁnﬂl&g The gray oval represents the IE2 enhancer

from —587 to —189, the half gray oval represents the IE2 enhancer from —387 to —
189. The arrow above the IE2 enhancer indicates the direction of the enhancer
sequence. The luciferase reporter gene is shown as a bold line, the SV40
promoter is indicated as an open arrow. Black oval: polyA.
25 O: long IE2 enhancer sequence (-587/-189) cloned 5’ of SV40 promoter;
P: short IE2 enhancer sequence (-387/-189) cloned 5’ of V40 promoter;
Q: long IE2 enhancer sequence (-587/-189) cloned 5’ of SV40 promoter in the
reverse orientation;
R: short IE2 enhancer sequence (-387/-189) cloned 5’ of SV40 promoter in the
30 reverse orientation;
S: long IE2 enhancer sequence (-587/-189) cloned 3’ of the Luciferase gene;
T: short I[E2 enhancer sequence (-387/-189) cloned 3’ of the Luciferase gene;
U: long IE2 enhancer sequence (-587/-189) cloned 3’ of the Luciferase gene in
the reverse orientation;



5 X: Control, Luciferase expression driven by Sv40
pronoter w thout any enhancer Y: negative control, no
wee@ansas7 at all. Fig 11 b shows Luciferase expCEEBR1004050280

fromreporter constructs O to Y as shown in Fig. 11

(a). CHO-S cells grown in a serumfree medi um (SFM
were transiently 10 transfected with constructs 0 to
Y. Luciferase activity is expressed as fold induction
as conpared to the control X (value 1), i.e.
expression driven by the SV40 pronoter w thout any
enhancer. Qpen bars: long | E2 enhancer (-587 to -
189), hatched bars: short |E2 enhancer (-387 to -189).
X axis is a logarithmc scéle. 15 Fig. 12 shows an
experiment conparing the new | E2 enhancer with the
known hCMY: shehiBagmeeter seiedck S38mesopcidniden fhe OlcieBsanfkrieln

cont rol congsderdugde ontbtipt. 3 basi c, see Fig. 2,

pr onot er | & Shatrol CIVAE firdMoteCAMN 8146 Wihkincd? in( 0 68lind 1 Gdidrdse colitf
Fig. 2, SVAQepsyoter with the Sv40 enhancer sequence
N3 Of biGkd ClBla3ReREATy SAH ML i oHancd0

const 1 Uct X ohitf fopiE g 11, SVAO promter
wi t hout enhancer), as as constructs 0 and Q (see

Fi 1 t { -
| IEg e n_lg'%‘ﬁ_)ég%g\ wsq_uc[}esrasg g(g'zvs?lon(;rom m&oﬂerm%tméts %tg)f ai shown ng was

repl aced B (ai) h&%lé C(%qum hwegﬁﬁs%@e@wmé%&r'& & ga"f@@'Q | D
NO °2) . LJRTPEH 44l SREPE Aeal drdease qetil (§ prressehe 94
Hat ched b&F&ion gt ©RPIA SR PIENKS (@iHh Ani@etrrreseipnijvep by tae
Wi th new [|SE# propgjerwiiqy Aty @phanceri Qper tBrslpng 8 ephiser (-587 to —
bi - di r ect i'éhaftchgiasohortSesdhaheer (-387 r8PlaX edslisa leseriimess si on
of |L-18BFealgnd Luciferase. El and I E2 pronoters are
i ndiscated as open arrows. The triangle represents
i nt r orEiA1S shamab bigeriié&ohddmpalingi@ GvDIR2 erBamkr vih@heGhoily hawal
the 30 pehwadeateyl wak irheredit @Gihabntrol Toheirut A QResbasi€] BRFR.
represent 3, dddBrerisg Badol RRRIC ElBeL3 GRS FidIE v 28moter with
Luci f er as e X &R schdeRid £1s RS Qﬂ@rgs%rcocﬁwg deg‘ollr) bGP
L{ g"?{):ﬁ Srzs C&Etﬂmt(éi/f LuwTJaz.eFlgS Wg\gg nf (E Wﬁ&ﬁ‘e éPlI: , as well
20047 081184 g‘“% e
:_léil f FeJlt gS Weo I(aﬁrseﬂaxﬁ (S N 2?:)[[’0 i erawre msjsurT @ﬂvf rom
| ocat ed b@’ﬁiﬁs FElRef R f”{}\'bk"m’ﬁ‘rrgwﬁt wer. Brapas: yip @ﬁé%s t he
andtint s of "8%Pr essed Luciferase (RLU, left y axis) and
IL-18BP (ng/m, right Y axis) after transient
t r ans fREIB FRo tosfbi-deqtyne! ¥icipraiseg fopsipritinpruss exprepiprfof Id8BP eddi um
Wi th eit héyeiesem & pridE2 pER6ters pre #0id@d ag e aliowsy THe driafgie.
13. Bar s: rebrgeenif @tr@se from the hCMV IE region, and the gray oval the
30 polyadenylation signal. The closed square represents the signal peptide.
Construct #26: Luciferase expressed from IE1 promoter and Il-18BP from IE2
promoter. The sequence between both promoters is as in construct H of Fig 10.a.



expression, closed | ozenges: |L-18BP expression. Fig
15 shows expression of luciferase (RLU, lefty axis)
w@na4ogHd7 813P (ng/ m, right y axis) 10 in stedi/EP2004/050280
pool s transfected with either construct #26 or #140
according to Fig. 13. Expression was neasured 7 weeks
post-transfection. The cells were kept under
selection with puronycin (+ puro), or for 3 weeks
wi t hout puromycin selection (- puro). Bars: Luciferase
expression, closed | ozenges: |L-18BP expression. 15
Fig 16 shows the tinme course of Luciferase expression
as in experinment of Fig. 15. The x axis represents
time in weeks. The data shown in Fig. 15 correspond to
the 3 weeks date in Fig. 16. C osed | ozenge: #26 +
pur o, snalY9enstegiréifte LucfébkOepresipdl POIE2 prothates ed It-1eBrRAMG 1IBT  #26
- puro, | a@rogeersthgalF2 enhéhdad @ 587 pUFiIER) i Ocsket Geotideln e @IS
time cour yemeks.| L- 18BP expression in the experinent
according to Fig. 16. legend as in Fig. 16. Fig 18
I ndisvi el ad sthQﬁe%rr@u!m@rb_Q&pr\é@é‘dQutﬁaﬁb Y 8 Ol Pﬁxis; sehfgsase
express | 0 r@ng(mﬁ Qahe¥ &ﬁ))aftér Qan@n“ans{e!:ugrf& cilo &l g%r_\ iﬁl&%mlfr!?e_ 18BP
EXPr €SSi OMnefilnPéfH BHE Sonsthul 1BY o a@&aﬂdﬂ{}g F, 1808Le8 ) yoiref@C N
25 Incren%%es&n, ckgglozéngggz(h-%SBB%&reses%r? b S and Ifn I'vi dual
pr ot o- @tﬁgﬁfm SHOLOGHRNES (\%\ﬁf lgft y%?zi%?%r?d] ||LT°EF|§ &%t@lr rigthn&a%l%kp
cel {OS S at?r!s}éblg?oggt?:fns?e(:{eevﬁ it ! 0 Cocts rliltc according ge Fig. 13 re
kept. under pulomyeRosal et roasuct 2 g *1g acoudnops g 131 g,
but pr ot ocTST %°§_W%Teés‘{@%f B PShEDrion Afe@ls mge kept under
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Fig. 20: The protoclones transfected either with construct #26 or #140 were analyzed for
Luciferase expression in a 96 well format, inverted ChemiDoc view.



In addition to this, a new enhancer has been
identified in the nCW IE2 region, which is called
whegogiosiishe nCW | E2 enhancer, or the | E2 enhaPCEEP2004/050280
Thi s enhancer enhances expression irrespective of its
| ocation or orientation vis-a-vis the gene, and 15
enhances expression from heterol ogous pronoters, thus
fulfilling the general criteria of an enhancer. The
invention therefore also relates to an expression
vector conprising the enhancer of the nCWwW-I1E2 gene,
or a functional expression enhancing fragnent
t hereof, wherein the expression vector does not
contain any conplete gene of the 20 nCW. The person
skilled in the art will appreciate that the vector of
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10 upstream of the core pronoter. Such pronoter region
is also called the "proximl pronoter”. The person

wa@ kioklogdei n the art will further appreciate thetT/EPm04/050280
terms "pronoter” and "enhancer" (see below) are not
exactly defined and that thus the pronoter may
conpri se enhancer regions, or enhancer regions may
conpri se pronoter regions, depending on nonmenclature
and context. 15 The term "vector"” refers to any
carrier of exogenous DNA or RNA that is useful for
transferring exogenous DNA to a host cell for
replication and/ or appropriate expression of the
exogenous DNA by the host céll. The term "operably
I i nked" as used herein nmeans functionally fusing a
pr onot exene (Yot Moca: Silgerrad rEiRY, 1gpBIve VBT et @.[0N86),@r colmatciadt her
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The vector of the invention may al so conprise yet a
further nCW | E enhancer, 10 or a functional
wez@resason enhanci ng fragnent thereof, herei nPCHEP®A4/050280
the "CW I E1 enhancer”. Such an nCW | E1 enhancer is
known in the art, e.g. fromUS 4,968,615. It my e.qg.
span fromposition -587 to -147, or from position -682
to -147 of the sequence shown in Fig. 1, the
nunbering being relative to +1 position of the IEl
gene. 15 The nCW | E1 enhancer that may be used in
accordance with the present invention may further
conpri se a sequence spanning from base pair -1330 to
-488, relative to positionio+l of the IEl in Fig. 1.
The enhancer region may conprise all or part of a
pronot er ase vk df the BygntibiSorafgpbi@cofifchAd = @ahanie®bind nicleatdel t i on
t 0 t he-abh-1@ro0RDIoRI JE2 86 BGibnDRe fleotidd Rumbaith vBiRd rqaept | de
of i ntiek@sit2 JARYTHE dEdgheH hal Bindnbe 1R85 &Rk it id HereiR G Q4IShAEC €
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The nCW-1El pronoter is known e.g. from WO 87/03905.
It may conprise the <core pronoter containing the | ast
waZo00bpsab7 t he sequence of Fig. 1 (box), or addpCT/BPzD4/050280
10 100 to 200 bp upstream sequences (i.e. the proxinal

pronoter), or it may conprise the whole intergenic
region up to position -1330 (relative to position +1
of the IEL, see Fig. 1). In a preferred enbodi nent,
the vector conprises a DNA sequence of SEQID NGO 1,
including both the IEl and the IE2 pronoter as well as
the 1E 1 enhancer and 15 the new | E2 enhancer, or any
functional expression pronoting fragment thereof. In a
hi ghly preferred enbodi nent ' in the vector according
to the invention, the pronoter, or a functional
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resi stance (CAD), or puronycin actyltransferase (PAC).

Furt her exanples include genes used for selection by
was®40811parti cul ar netabol i c pat hways such as PCT/EP2004/050280
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The pronoters of the nCW-I1E1 or nCW-IE2 gene, or the
functional expression pronoting fragnments thereof, or
wa@eop4fsrisher pronoter that nmay be used in  conPCTEP10041050280
with the mCW-1E2 pronoter, or in conbination with the
| E2 enhancer, may further include a translation
initiation signal. 10 In a further preferred
enbodi ment, the pronoter of the nCW-1E2 gene, or a
functi onal expression pronoting fragnent thereof, or
the nCW | E2 enhancer, is linked to other elenents
regul ating or influencing transcription. Such elenents
may affect processing, stability or translation
efficiency of RNA. Exanples™or suitable elenents are
selected fromthe group consisting of 5 UTRs, introns,
3' UTRs R®eiss geopent ihdeepf ardlepontr, ie bartigliay thQDB)IE prolidA o33 end
pr oc es simignabagerdmeesotiieiagnentielky. ad sinydc@bdciangédt €s) , and
| RES sequengasmfipiirei@biy @ircBdet O3 iug:d 64, & :fhdiito (8ane. J.
Mount f otiedpr@ma@rs Siet tanscrb@9 ) eppdske dirctidat. GHi€ LFREMER oURE an
| RES el spemdvinaflisiso R¥RE BSS] “Oic@bralRRNEInsd 5raR ik MRNAS, i n
whi ch the eRdpbigesedURNGEFBT & Ma@a&eﬁéﬂ Phe il Biol-RES.
The adveaaaésﬂqggrom.ngft;@;enéﬁm @Jany faﬁms&m B useq iy
i nter e%mdﬁ%n QIE tf%WM%%EZ% m tc!r or in com%lnéﬁlor*wrth I 2 er%anc T, hus
from t h‘r%yfm%gr |%l§<g% trQnslgl{)n lmtlatro]g si nr] urt pre erred

enmbqdi nent, at ﬂger romé) e nCW- | E2 gene al one,
or I'n conbipation W ﬁmli"ﬁ%e"kﬁh%?ﬁﬂ%? of e MENEERENR 131
gene, oF°8KY ex%‘?ﬁ"@ PronApe frgient theypof grheimCMY [E3 pihasees ieditket | or
the | EX @'i’?hﬂ?ﬂeét? regyliRg o Bupcipg EAgRCPiPn Syt PRSnteRRy s on
pr onot iPREFSYRGTFEINE Sarlefieerligigncy of & &rapples, forlsejiatirdiampnts

el ement3® selgcefiom(the oigur ceisisting 4f BEiRs. inyons B'UBis dsekenn Weturadad]
Kadtng &t #10GB RN’ entbredeseiiceakice (do. abitaa@biatendtes), @egi ons
(e. g. drESctardnesd for dolycisirdnic expresaibn (sed 88 Bpuntfold»ed i, 3905).

ski || ed i nits breferaet o usvmly IREPIHTRR fobdRestidhat pojcla@niv@NAQ in Of

t he pr esigtite codinh WegithdeOdie SARAteBbyRR IREQ.ﬁﬁﬁd.dVbntsdd istia@Everal
enhanc @sifpeptidsl 6fhinteRsSt iy Ge exﬁrgk&d\hm\ the keihie WaNAYA Guus @oﬂ\hl@n cer
or dhe siifsMdmethancer. 30 In accordance wth the
present i nygati@fer ploBifed BAUYRED L HEmaP S @b idsed to
a fir %fbnepﬂ Q%‘Ibiﬁz!'tlon Witk tﬁi ;ﬁJn@thoytr ntb%lv IEgene, IorEany otrper ng{m It er,
and t h%r Q@" L;lé{ Q%pit)t!er tpep 5 %R lSae mkeé % ur}heree%%es&%r)\

pro ot &)motl g sgqueenrceasts)uc){ as msSators oundary e:l' rt ot

sang §§"r?e EREYar e
pr es en% a°kw°°? ﬁnd Kada??e 19%)\@0' B‘F"‘” sﬁ"’l'ff?'d iﬁ‘?fﬂ'&‘?‘t AR Co 8PP of

two di rormters Thus, it may be possible to
achi eve anThé LPTR SUPHR NGt SBORPEREE 1T hPrEFPED e Gse050280

14 rat E"SEPERY B PRRERHiPeaEicen sthomes: i wilkeowec &Y of a
gene efR¥HEYAGeaCHOIAEpPt i de of interest. In an
al t%r nat i vie aceqrdzomd iwitrethet presénhisvenion yipm@iptebtdecpepeylialel i a
| i nkedfirsteromotef, jprefsrably the mCMV IE 2 promoter, and the polypeptide operably linked
to a second promoter, preferably the mCMV IE1 promoter, may be the same. In this
case, two copies of the same gene are present on the same vector, but under the
control of two different promoters. Thus, it may be possible to achieve an expression

t he




pronoter, preferably the nCW | E2 pronoter, and the

pol ypepti de operably linked to a 5 second pronoter,
wee@hesabt y t he nCW | E1 pronoter, are differ ePCT/EF1964/050280

i nvention thus provides for an efficient vector for

co-expression of two different pol ypeptides, such as

sel ection markers and proteins of interest,

co-expression of two or nore subunits of the sane

protein, or even of different domains of the sane

protein, should it be desirable to express them

separately fromeach other, but in the sane host cell.

10 The person skilled in the art will appreciate that

several expression vectors #n accordance with the

present invention may be co-transfected into the sane

cel | ari sugsgqrioeexfrgpiondivp ReBSd @FY cbf ganeibreddipd € pqppPlice oS

and/ or ieguni ts of quite conplex multineric proteins.

It is preferanetertzhatemblitheidohy p@pdpiicd @pdppniakl Yo L ingked

to a f ipfditerpreREm t& mCMY.IE}proh iR, andki deelo%blpﬁnMaer )

is & fiskcsd pﬁrH&Bd@}eferaWtheandMVﬁmrpioﬁqté?fare@ﬁlréni.%Enlfé;ltiop{h%t ein

and t h@rovidaObdtR Bftfeht d&1OREE-BBL Xiod dr (K Siflrebt QoiBeBRE QA

pr onot %zglectiopﬁliﬁife%ramtoléingA?ﬁterg;@%-/ex!nrgg'l nQ&F t\gcmp &gg Suburz}sséftl%

second sMQHQ#n,tor &En o(fldi%l'em%gr}la% 8rthe rsg'l et rlotg;E: rsrllogld Pgeo es?r!uxbpe'

Co- ex,prto%§p$éssgtpemofepartatgefrotmvc\agch gtHer -bL(JiHI;”e sameg S cg dr mertc

Profeln I s, ol e L& ) a(i:IICdr G et W'Q[th 'the present

i nvention, ©b  exXpress ShSPin e sHEHcrEstr Ve "sane

pr ot ei AP B4 T“i:‘g?sgf YPEUUAITE SBErreeditihitesapg el and

expr esSTGI PPEIICH MR REYRE &1er sHiugis pleiig|cpmplepmultimeric

producPP8ff of sinmilar anounts of subunits, or of

pr edet er mi higefeferige ihefdhe @flyreptideleparrl njsed it 4 febemomotde pe i Ng

on ' he MSKWY &R gtootesfis a tlilgiesupnipefet divege an grgithvericl r@eisalouai t S

may t hedyriids engiablgiinketh tota la@ord amimBotet. @leferatilydhefin@MIMEA prohighd, U €

prot ei is.a sRpefs@uiiteth @Xeanp meenefiiotetli CoRKdreSsidR lbheBivd ib-

Sui t ablgs tf@ dlaericeroph @SEReedis kddddadte Wfﬂﬂﬁeqfresentziale@if)n. the

[ nve_nt bplassal 6 thd@buditsh Ge GdﬁﬁipFJ)teﬂﬁ%aﬂi@ﬁrly%@aﬁég@&@iﬁﬁbeOf a

pepbi dexplhRbiTRae bl ﬁ&no@% mégl UL Nin Fp%l?l!lction l&mlarl—brlnou@sugfa n

TSH ang| pihisna o pleb@tornfrlel Qﬁ)g of8din Jobp%pt&ié’&e& Y tﬁesétr%b(of be

l'i nked L orﬁ)e‘%rlgggph%rs lJu S n e M san11:e cg Io c}(egti on,
prefer ggﬁyprgttéa’e ey iJE'l;Z]t ﬁ‘g’f‘g{rg"?%fﬁ Ef'ltﬁhtg per s"otnl?srﬂl I'led

in the ar tPre}%'rrl uj exaanP Iesr fer%ljmggcerott 'll;]sasElital!I]eotg brnt)anes i om Otther
spegi es, . my, be e qa}f I % u§(teh8' I°h - SCCOr aance i 1 i he

pr esenE FRvent roh: “oatR" 4L "8 Jet i o 3PPl TR Vi ne
hor monEgen 7S5y umard fdymen Tk B AV AG 1T € et el use
of t he® "PEEBRFORAR 35eardpRse it tegenvenfion. peafresbin e mEMB AT nent
of t heP?PTiPeHE PBIID skileddn tejart Wit apprepsig thitthorinanestflqm othpespedjes

chai n, "rid eaeleisylei errerdaseelwiitie present iventibri, glot a< brmihgy  Of
an 3¢ nmeereiogy | botina | hempnes rfor\iispere Vaepesding oA oy ietbraedr @d of exanpl e
of a sweoteiahtecypepiianogl obul in is an 1gG Such

i Mrunog! obrdnitiREenti@fime ofghe ikd@tiod e BEOQ¢blRB 1nd Bebvy chain, and

PCT/ E%M%@E&che bk cﬂumﬂiim‘i’ogmulinm R&NersNA brbf&dh €S
for thasaRetd il SfhunofottinGth YocPsaf Bhdsbofxaapl e of or



such a humani zed anti body is a humani zed anti-CD11

anti body having the tradenane Raptiva(r). Many
w@eiogpgsT des of interest may be expressed usi PGI/AP2004/050280

vector of the invention. 5 In preferred enbodi nents,

the pol ypeptide is selected fromthe group consisting

of chorionic gonadotropin, follicle-stinulating

hor none, | utropi n-choriogonadotropic hornone, thyroid

stinmul ati ng hornone, human growth hornone, interferons

(e.g., interferon beta-1 a, interferon beta-Ib),

interferon receptors (e.g., interferon gama

receptor), TNF receptors p55 and p65, interleukins

(e.qg., interleukin-2, interbfseukin-11), 10 interleukin

bi nding proteins (e.g., interleukin-18 binding

pr ot ei rpmanggdtor hu@idlbibodien tidr herelie@is pse. Ay PRdibrest BSimple for

f r agnenii® a nehidbrebolyos manf-einet-c0o Nalivo@@&iny &é kd@sme

fusi on gpptdeci Nns thereof. O her preferred pol ypepti des

of interest include, erythropoi etin, granul ocyte

col ony st i"RUIPHPRRIge ?fé{'@fe%rmay WPEREOEDE BY T IR

col Gny™ St 1°BRFFe=f B pRypertidpiy GPYed ™ e a9t qesisting of

hor mon@¢enieABiLREal Pligefiadens ofsimne. | iHseit-gheiogopErr owt h

f act or'¥megs: gyroid sipRlating ermeymekiinen @ywih kesraat | iveyeryseegr owt h

f act orinterfgton bdta-igeihterieop bata- Uk intevea rereriarDten.O olatfepn foaratezor |

t hr ombewpdLI MFTgcedtresgisT arkl ikl Diblea®t (egl, DWtelkinf2aigttripukin-11),

i NSVl i interedka Gibdy pritbidsl(s.g.. SEN@kIF-BDinting plBREant-OMIAPdAEgERet | C

pr ot ei dhd Bytei liragmer s Soruikerbriny/ RELtG Géﬁahlei ﬂﬁ&n@%temshﬂel‘ebfdl n,

epoi etin, &G regped ggypeé)tld&s (Ef%{erest |ngude 1219 griﬂre??{) gtln 9§"L||°Lﬁ,5ﬁ e

gl ucocer ebr } 2
forms, Hr& a8 e 8’8’?‘5"?}’51"\6?/%%3“ f°f§’§"' diegy Rigitary

t her eo‘fept' S (OTHES JRBBPHEP! SERpRIRPPIN finstilfylle Q‘i‘i?"é’nfaFtUﬁ ®@l at es
to @ hYETomEeE P eriaprse aRiRECoR digh col tine-derieed purqseplic (et or
descr i HeePorld( dasicTiprpblagiarawihdaston) ipulino facial Y1Il sepsimpieciozet e

t hat tPrPhegerstc reteinf. plefeigidedvepl igdwihyfacior hiidin. epoiiins feepbieadt wi t h
t wo OrLFABi98! eing braieis gliqqceppbresiinad cand eutajs. tihontele sqpible fo@mit

I nventfirgtional @atvisriysiolyosdins bgbd.s are suitable in
accgrdance with the pr esent i nventi on, such as

p][ : marky or th%%écg'\gla!f eC‘lr%I‘er!tlon rlelzgeesgo I[;ost cel aWIfeqe I ety
?ran_?rgl ;ileaé{ gne%g’cﬁ} cgscrlbu elabF\% |I ed person will Fpgrecg%e t‘1¥ tg%hogt oﬁl ost

cells i n%‘fq”ady ﬁﬂ-‘ﬁ’ﬁe&e’e"l “1'“%“” ‘ﬁfﬁg %eétfrgg odgce pilftegreseffpus e
L cel | 9°"i9%1080 cells, BHK-21 cells, HEK293 cells,

NI H°3T3 celMpghostoglp arg 15“I’t§",e imppcodaipq weth th?\W’éﬁG"‘EPEF'OaSrm use
hybri d @Pmrv@é?51a§ishaqm" fingpdrom p ide varty of\gykpEYPigScincludig|pignt and

RPM - 820182l gctts} hagmaligieqr pumaedellssFor §mpR Suitaled Hos cell\iR@HBHQ| | S

or ot heels, COPrvety ¢\d ey encbs@ln@isOHT1d8p eaites BHikk2rmextls, BEx293Sells,

Pr ef er aiay3 cetsha e cesetido andssPa0 Gide 1@@itidma caisifld FOIKE

pr eb er abhawaacelSHIMBs 2@ lcdils, VeBe@B! DBdce®, GIRC-Eryis IR Ihwel |

et al. in(n'fb%:%d andior BénSibrmedGllieM  257: 2974- 2980) . CHO cells

were WO 20RALAS hd Gkt Bt/ EE0QM RDRAE Beferdd a cHO-S cell,

described e.g. by Shotwell et al. (1982, J Biol. Chem. 257:2974-2880). CHO cells were



first cultured by Puck (J.Exp. Med. 108, 945, 1958)
froma biopsy of an ovary froma female Chinese
wh20080&r167 Fr om t hese original cells a nunber OPCT/EP2004/050280

sub-lines were prepared wth various characteristics.

One of these CHO cell lines, CHOKI, is

proline-requiring and is diploid for the

di hydrof ol ate reductase (DHFR) gene. Another |ine

derived fromb5 this cell line is a DHFR deficient CHO

cell line (CHO DUK S11) (PNAS 77, 1980, 4216- 4220),

which is characterized by the | oss of DHFR function as

a consequence of a nutation in one DHFR gene and the

subsequent | oss of the othets gene. Al of these cells

may be transfected with the vectors of the present

I nvent firg puturedebly Pl (. Bk SIDR 5] 1958) @dm 4 Blop&y of 8iAvanSioalhd e

(e. g., fendie Ghiget Bamster FroBiieS@hgk)cslO nufbad Bls@®-lif<e wils prepared

I Nt egr & edlious ERrabidikics. bR GREH OHE Yol IHBL) BEG K1, ShdiRb-Bquiring

t r ansf &6 isidRBid toSthddifdriafcQGiudie @ﬁﬂ@ Benk. Qnddst ipddchgiinda ONnes

t hats Cigiftel LR YBHIR LR B5Scah RE (RO LYPER] 8 7P fiosh, QEﬂ%r est

The | E%zd?%ﬁ% %ﬁara&énzetd Iafthg) ro&sso?Blelé fm\\ét%pta% Q Qahse uencé of at

enhancnﬁ\[tatlonr%}{em §§ dtﬂe us %rXther enen s In e

frame of Q\Ij Ef%hc no %ybecira sTece% wt}% veg(ors ofEh %;se t i t

ACt I Vatlt;] gansnantl ﬁ:??:a semi- st bl I} f f ?] ﬁgi oh Wn
conpri e Atr odticed ?ﬁlgo' VFWé'Sde?gT?Q‘”(?’F & fe nFerithe

whi ¢h T&"e &eﬁ‘i&'&é@ﬁ"e{ Sefetaarerior Srrtredy F5hie PERyistidones

r econtMHBGHEY Sxerrerdreapherris ritaesinki ng  t he regul atory

sequence (I E2 pronoter and/or enhancer) with the gene

of i nt er edte IE2 dpmoteraiihprpeeseyf inyentianf or v EZ éphaneer, mehg Lseeres t O

be i ndeasieigy gemegtni tip e of aTdgimolbee cdfisvdErdgynolsSeakesitatio.ed

e. gi5 iThe BB thB@Eisn may Gonipise Be ithviiuedl iBSEAGDS of thi Genome

i NVentwhemis subosedesbe ta@ivaid Py HOBERBSs febdmbibda®, s Osbta6 knddy Of a

pol y peft regdietorpeqichth @ SdmoterQRAMT brihkndg) vith@e SheP inRlest, the

t r ansfesdstin@r viichiOB4uirdd @ bk in¥iedaldr AnMBE FiRltechnBbey RLEEREG t O

t he i ng@eRivbeibeeseependi ng on the nature of the

polypeptide of interest, the pr ocess according to 25

the invent 'n%thqu %Qx% thte Ghvhtion ?e%ieggo a pr ogsgtfo? roguc io a
p0| ypeB&Jprﬁde opétgrest prgl fo] }t' he steg o‘? ¥r?n%Zc mg arpostl ce% Cte f

with a ector
cul t ur Tc? u%?ot elnvenlon € proteln or
i ntrace be |solatedfromthe

u
cel I s b lljeé’e"d' r&?&‘§ o thfﬁ%ypﬁ%‘i'e)?%e&sf BePrsEdHFerEa i n
accor d é{% l’:’ée"tm(}\heetdﬁm f FEepsPRl APy ARV 2t o P faRresied Fopdrea ny
pur pos &' AP ERERP 5P embrage pptaintppiptapsiiat frelein Y5t wvei n
i Nt end&sHaise feaisicels kyikhoyn meyiadet e palypRates Presiucesin pasetesce 30
De pend viigheoresenhiaveritient reapn g aeyswerpose. faed maderably it ts etlefapda@vi ng
t he pobkyigeipendetidor pdmingigiica todamansragninigie. t he product of the
pr écess acroendngvgthé igteriddtigise, ha/@Nitsélfdiving Helpeptid€ BtbdratddBy
e. g. beayvdsepoduasstie@lodesdasaitl b henapyn. sdd: 2004/:983167
PCT/ EP2L0#/00a2386krapd. 7 I N a fourth aspect, the
invention relates to a process for the production of a



pol ypeptide of interest conprising the step of
culturing a host cell in accordance with the

w0 poogogilon. In a preferred enbodi nent, the proRP€BEEP2004/050280

further conprises the step of isolating 5 the

pol ypepti de of interest fromthe host cells or cell
culture supernatant. This step is particularly

advant ageous and easy to carry out for secreted
proteins that may be isolated sinply fromthe cell

cul ture supernatant. However, this step equally
applies to isolating polypeptides fromcellular
menbranes, or intracellular conpartnents, that nay be
i solated fromhost cells. 10 The process nmay be used
in transient, stable, episomal or viral expression
systens. As shewasped) tie hentax abted ©8 phekom, the drauckeet0r of
t he i nueiiepiodor hesd kdvpding e st arrciliug l Abstk 381 B bEctitgce with

expr essheGflenth. t he desired protein if used in a stable
expr essi ON i Symh&MbnnokiREk, S AbRss frthbr @en%gsfu%rs{e@@} isolating

enb Q;d | %‘Hﬂypteﬁ & d hdBs f'r@rptﬁe hodH celisr &h éﬂu@su%&r%ﬁﬁt fTﬁlg Etépqg] 15
In a f Ipfar{ Jﬂlar@sa% rﬁeoug !;}1% eXs??ot c%ll"y o%pigroéf’egét&q)m{eQS Ihgl fmay be

i nventi
i nt er eS:s%lnteAG%Zm $r§

codin 9 |?ol'atlng ol pepgcgs {r mece éx%r mem_bran e lngaﬁ;eell ar CSI’"I[? Btf I IE%S of
i nter est” eﬁﬁ" VEREBI*8f the invention may al so be used
for™ expr ed¥iRAEHMONAErREr" FevrassebieehiEteEe Vb prergssion

anpl i f iSEisme A§Eiors n fhsrBxqnifies pejopghe W%beh%nb\reyﬂon rtisd\rect or
i s usedafYary $irarg Priaisien of Shealrgipdersaisinghusest in g \siebloexeregiere
genes sE@mQiherefiAg preffrrefl entbedings the trdngfectinn i statilegensipetion s ed

for sinultaneous expression of one gene of interest
andisone  mém i asgpette: vedtor e pidy to @k ingBIE is Oded BNgRdrds§idnall e
gene, @enebohi@erdsi. &@es of iRterbshriay bd gmiBe @hesicdiRg for 2542 thé above-

i nvent in@Rioneti boly@ﬁiem Rigresh UIthVe.l:t&ion@ iMelﬁihﬂNW atbolbd tisedifor

vect or exp@b@sno‘n bf@naiké?y@léu fefdftbr gehdd, aRgifidole Qéf'ulasa& thaiy.ect or

conpr isin @’refeg@y lhE?ecthf sQ@atfoeglmultJngb@s Jxﬁ%s W@Q&%m gengs5 and
th ezol E:Lr dONAIEP Lt@r@st Itrmg?élgo Leetgedl fJJ srﬁ*uht%e!:ug %Ieésfo}l &@r‘e gg'g oto f

cl ones i ehe@ttanaanerer -FE&S er %gr‘éreggne%r am%ll%?:fe ggnlg| ogﬁeqﬁe an

gene of 1nterest. erefore |n SIXt aspect, the
|nvent|on r.el Aate ect or cording to

the i nven { I’che rarPe o?the prﬁsen¥ l%ventlon it hfas bég?n er%rgm%lyﬁgctwn é% P(eélgr

high “AfplfFHe™ 6‘f"""’5°”' B FOPREEPEET PR 1R ER e"é‘é’\?%nt h
aspBct®™ MHE! PROYHTBRC I dp fetitcatoryoficiees thatdiohly exgresiudcx or

of t he®PHRLERR IdFeenerohpterssh Brerfalpy iffagith espest 19 invantiprrelfies fnent

for udee Ueef pivegerrcyrding to HRlAvepias echeledierobgipesdiat gyrsgse high

t her apounip@ 2200 41r@8$167 PCT/ EP2004/ 050280 18 In an

ei ghth aspect, the host cell of the invention is used

f orsot he marsbaah aspeet, 0 invantionnaths @aHewmst of § @ttoreahd ivbased

t her apyor tnShuthclrelohenetiginbnt rasathidbhes dRY vdeA tedfyeinded f or

e ceﬁ uﬁjre s%pfarneﬁanp n%vever is stgp eﬂuallyoagphes to

human weeat ment, it is preferred that the host cell is
a human cell or cell Iine, nore preferably a cell or
cell line derived fromthe patient that is to be

treat ed.



5 Having now fully described this invention, it wll
be appreciated by those skilled in the art that the
wa@ 200808167 be perforned within a wi de range of PCT/EP2004/050280
equi val ent paranmeters, concentrations and conditions
wi t hout departing fromthe spirit and scope of the
invention and w thout undue experinentation. 10 Wile
this invention has been described in connection wth
speci fic enbodi nents thereof, it will be understood
that it is capable of further nodifications. This
application is intended to cover any variations, uses
or adaptations of the invention follow ng, in general,
the principles of the inventd on and including such
departures fromthe present disclosure as cone within
known or duastioneassectiedied ¢etba thevnietiipris dstvdor e tharisigctusdvi € h
t he i nvesditamen fop esti-b@mpdigeraan dhdlib traSelivbeyd hezpgpp linteeidd 0 t he
essent i hahanfresrtenty €8 plagied italaefnedt el et huf@rctihor 8 ifeOhdreO WS
in the eeape: @for ol e dRRPRMHIR Jai6k Bdt BT .be ihid, I €f er ences
cited herein, including journal articles or abstracts,
publ i shed Hafing ndd@pRLdiS B RE inlehish, it QF vel=RhBl@N, RAL 8Ly in
appl | CRd 4rt Qs tnd éﬁ\éjgaq bypeﬁormeq rwitrgnoarvﬁde%geooagq%pa{eﬁt Qr%me%r%,y
ot her ooﬁo@rru&igng %%dﬁioﬁg ho Qgplar(ing}'r%n t Cfnsgir%rar%%{:og‘% g é:e invention
refer eﬁgﬁnhﬁﬁﬂa‘ﬁé&peﬁri‘eﬂ%uo#. i ng ata, tables, Tigures

20 1z—g)nd t e%iie%sqsveengon% LN dt he dc;i ted references. .
Addi'ti onal I'V, "t'RE BNt TE ‘CORY dHPL=ty "=t Ereretices
cited WEhi ‘A °p HEeyRf Bt & cgle of fithy morlitalips, Ty eprisgtiands
ent i r eTPF REBPFOMALEer 1557 o replopseosdnventas folawiam b eenerd
known PGB oitedsration ad fijing 195 ARrruraEio Helereset diggesure fenown
met hod8Mtihin ey gresvptomeresicticereitimtyst to which festinventipp pengins agin
adni®s s ey be #palied taths/eseetigdaatires hefeibefore sotfarty s faows in B scope of
enboditregprendgsiclaiie present invention i s discl osed,
t aught or Abuggest@d Hewin, tilagiing @Lrey adttes & dbstracEh@ibiEHad &gOiI NQ
descr i ypdubliged ©0$. ot i@y $P@Cdpdlidation, REIBOGIS. BEGE i pdnks bor aibirbrUl | Y
r eveal reférdies, alg emiRK al:orp_&éi&dlbp Rieratce e, iricl_ﬁl%@ QIdatQ, rﬂablEJJ@_Lres
ot h®er Snd ﬂﬂzpreae)ftecﬁ_mnhey EtB0refirBoM ﬁgiﬂ)ﬁaIIWtﬂemmﬁe tRensSkidel  Of
t _he agf&enée!s Bi@li %ﬂﬁnﬂge_ Ielgr@no&%gd QIQFLII$ aeralscl: Qﬁrelg %Eo%&&:c @S
cited henrgin), readily nodify and/or adapt tor
various appld ' GlilC gnbodi pent s, Wi t hout
undue cﬁg\gggﬁi AH%E:{ d%‘?ﬁ‘a%;% \L}v? p%? E‘% e?t °r§|(5" eﬁoeds %elp ¥ Pﬁw r??}h_?)drsn(’ t he

m S F ny wa

gengral concept o t_f’h&a pl’v_eaé'ean'?iSSif’"ntoaer? N SR IREPRT r e,
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di scl S¥EE "AARFHHR HETInd =t ofjers@u by EppYRHEowedog citfinglg skl Aidhe

gui darft e Seopterts ofiay refprerces pipd Hesgin rgadilyemodiy prdieTadapigesd

t hat tifiess Gepficalise eHcip epyeifip pmbodinents, iiow gyduhepeingiafos, witowt t he
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EXAMPLES 5 EX% 1PLE 1: Eval uation of expression
vectors in transient transfections Materials and
woveiohosias7 materials Cells: CHO S, origin G bcP¢T/EP2004/050280
Invitrogen (Cat no 11619). 10 Plasm d DNAs constructed
as depicted in Figs. 2 and 3 were isolated from

overni ght growi ng standard cultures with the

Nucl eobond PC 500 kit (Macherey-Nagel Cat. No 740
574) according to the manufacturer's protocol.
Transfection: 15 Lipofectam ne (lnvitrogen, Cat No
18324-012) Format: 24 well plates. Cells: CHO S cells
i n exponential growth phase were passaged 24 h before
transfection. To avoid a st@tionary phase at |ow cell
density, the cells were diluted to 0.75 x 106

cel | s/ yfnterpbby theydied arfeprguiialt of (e teesbitoh @nd pulargeprepanadisfeact ed
was 1, iscogbink@with POknpvdedag ofperpbieithar il 8@Q=d serum free

medi um SFM 11 (I nvitrogen, Cat No 12052-114) per

well, in 24 well plates. Teawnsi®cti on m xes were as
fol lbows: ERurLE PefRedoRBiciPscsieh vhcietoin b franMedbdd M 48 |
Total volune is 50 gl B) DNAs: | g (50 ng expression
vector + 95bia0shdamahkkder plasmd, pBluescript Il KS

(+), Stratgggpe, cat. 212205-01 30 SFM I Medi um
conpl enen obictn I tllo%n A B were m xed, and
E?IE e 1@ G%Qo e % n{%‘ft ?"%5

I ncybat ed, ture. This mx
was added eg flfrﬁ“%gﬁ’frél'sﬂ?t?ﬁ’ °T. 5 x
105 cel e op h“'" % ‘@ °§“”R‘Rie‘?"8 8 NURERINAFE RO it Mactsesy-Nagel

i ncubat'd °75915&4)F“i‘?‘lf‘fﬂ%ﬁ’t"@d‘a‘fuﬁft“r%‘? @ty CO2 for 3 hours.
WO 2004/ 081167 PCT/ EP2004/ 050280 20 Then, 400 pl SFM
Il Medi umEPEeradded in order to dilute the

Li g&f ect ami ne-rofqeming (Inyirpgen, GabYol18324u5f)e | ncubat ed f or
anot her 4Bmebetvel dtsb.ore sanpling for analysis. All

t r ansf ect PinSHO-B@¢lie inGarondn@Ugraitht phish wirb ipghdgdtiats @. before

Luci f erafsdonVBasdir £stBinbry phbddext B bl kénsifg 1@ cbid Giré BLBES
assay 09y s tigfelsio M hand@an o als e E2RdMkqWas 195efs, for
Luch f eds@bRdedRAGUI &ARMNte AGER 6N M BhwitQed BﬁNm&ﬂ%Léﬂr er's
gu i de |mkln|€§4- well plates.

Transfection mixes were as follows:
A) Lipofectamine: 2 ul

25 SFM Il Medium:48 pl
Total volume is 50 ul

B) DNAs: 1 ng (50 ng expression vector + 950 ng carrier plasmid, pBluescript Il
KS (+), Stratagene, cat. 212205-01

30 SFM Il Medium: complement to 50 pl.

Solutions A and B were mixed, and incubated for 30 min at room temperature.
This mix was added to the 100 pl SFM Il Medium containing 1.5 x 10° cells. The
cells were placed back to the incubator and incubated for 37°C, 5% CO, for 3 hours.



Briefly, the cell suspension was honogeni zed by

pi petting up and down several tines, and an ali quot
w@b003081gb7 was taken out and put it in a white BGI/RR1004/050280

plate (Nunc, Cat 10 no 236108). Then, 50 | of

reconstituted Bright-Gd o Reagent was added and

i ncubated for 5 mn at roomtenperature. Light

em ssion was neasured on a Centro LB 960 | um noneter

(Berthol d Technol ogi es) during 5 seconds of

acquisition time. Results 15 The expression vector

constructs that were used in a CHO S cell based

transi ent expression systemare depicted in Fig. 2.

In this series of experinents, Luciferase was used as

a reporter gene for evaluation of gene expression.

Vect or sehawiursgm e vbdi@ved Bddeddf &dEPh Bilte &k Ligdlebtan(ie ORG L hUCt

A) Or dclnreSVidatd P BhR i B RIE Simpfng RNSEH Gl rectioWi Ch

I's notwerdtb@b)indpkdeve in CHOS cells, were used as

controls. 20 The results fromtransient transfection

exper i nentLg,c,fAMsggsaM%%ngrs Ato Gare shown in Fig. 4.

L; fgnSt r ‘+E B?ﬁ? 3 e} I[‘umferaée éSS?}h%yjemrfrgr{IS ?mn&%g & rC%}S\!SE%%{}) ewlass Lis%!r lven

Luci f er °ré'%°ieraés XD sé‘"e"“”'E a°°°’d&? LF PO E sUPYRer  cont ai ned
the | E2 profbar! SPeaitg & Mo Feey pestis v ynatPtserdlgar d
t o t he™PEII Bt BHB ISP 1 wasthiken opigndphitit fapvaitef rh Blite (Nunc, Cat

ar r AngeAEnte). Meel §¢ e df rechretitted Brigbts3in Reepew fvbs addee ardynedbt@m t he
| E1 prigrfotie pt reomciemperbitirel ¢ight Enissd weingReured thn b Cedvh €8 d@e Of
| E1 priowoihesr BathofBchng@ias tiuityGlsechnds dagld@ibd tmver si on  of
0.68 kb of the IE1l pronoter (construct G was |ess
efficient redo@n the | onger version (construct F). 30

I rrespect rFNe%x;ﬁbfssmB REoREBRBNER W usRRSERPR Afbady SRGEAN
pro mte?prresﬁlcm s§s!3§ aré med ify 95] st ih M€ genes oh&pelruﬁt;lt H_{lé&ggg s

ef f I Cl L@g&taL ¥ eggrtg g@nel'f&l %J/afuﬁ’;@ é geng)ég)regs%?c\' I\BCtOI‘S h%\grgse hrerunCt S. D
and E) romgtL}Qt mnst‘uc Y¥or g S\lll4§ romo?erlenﬁang 8onstru[€;‘l Bb whui_ ' n

fsd’es of

expre n
i nt.er 2“%{"”%" %‘85796‘;8“&9?6‘79 %é‘i‘?’%bzoom 050280 21 I'n
contrast to the IEL pronoter, the | E2 pronoter was
| ess ef fi Cieght!tsifPm H%’lé'a“ SIgElen SREEIREt Yoo A thG e f
used iAWl ¢i't ERYTIGfard &r WHkRECRRSEON (T RSty e E1D) .
| t i s PIOREPre Pt eonstickr fesutied | im Hycierasq) priprtsior. Goptruct) § efuriney
- di reetanpOhedf2 Peonpier eradediidirgotionalipwity regdsd N Rirdmor; This
Ev &P u@tdirestiona farangepent Sdicesintheyepesgvrseficiancs trabtheIE1 promoter,
t r ansfeenstturt@nes cdviptraitd tad wse @ IEd priviRteh@ale cdvltiudl ©.0Short véogin | S
CHO- S, of 4.a8@b10f @ 1033 @lomdted Ebristuet @R Ras(IdsadricioM thanlieliShher vdllioasm d
DNAs (@ee@rrli ng to Fig. 2) were isolated from
over ni ght grow ng
30 Irrespective of the presence or absence of a second promoter in the same
construct, the IE2 promoter efficiently drove Luciferase expression (constructs D and E)
and may thus be used as a promoter element in expression vectors for expression of
polypeptides of interest.



10 standard cultures with the Nucl eobond PC 500 kit
(Macherey-Nagel Cat. No 740 574) according to the
w@e@iogab7 provi ded by the manufacturer. TransfBCI/EP2904/050280
Li pof ectam ne (Invitrogen, Cat No 18324-012) 15 For
stabl e transfections, T75 flasks were used. CHO S in
exponential growmh phase were passaged 24 h before
transfection. To avoid a stationary phase at | ow cell
density, they were diluted to 0.75 x 106 cells/m . The
total amount of cells to be transfected was 5 x 106,
resuspended in 7 mM SFMII nmedium (lnvitrogen Cat no
12052- 114) in a T75 flask. 20 Transfection nixes were
as follows: A) Lipofectam#e: 52,1 | SFMII
Medium 517,9 |  Total volune is 570 I. 25 B) DNAs: 10
gg | i near ils@draglodis A1 gromiMA the (FQ grohdig weXps @8BSt iDReds@ed Or +
1g pl @ssivd Ef B4 iSediacs biGiRstiora\Aditepir® FREIRE: DY Nt id/thdAgpre
Pur onyghia @y eEbisibradk Goi-@anea expldsiopldsdri ds  were
linearised with Pvul) SFM 11 Medi um was conpl enent ed
to 570 |. gx@Gkify: ma&n\e%@eggbmaoémdtam@é;aun@ct.&d for 30

mn at ro%e;agmemdyre containing 5 x 106
cells wer eMeg the cells placed back in an

i ncubat or ours. Then the
culture vvaog ggffP?’egwa"Vg?ge%ﬁ%t"0131%19 3 minutes, and the

cel | pel | &""W’%B’ﬁ&s ‘ g% fos? ﬁg’eéﬁ'a*fﬁ‘ﬂ“ YSEOY JRPS
no ‘P43%BEHGHHRY W““%N%ﬁ@&?dd’gﬂ%"f (frerereieise) G4 W590EW 22
suppl eREFiBH hapreterol prvidesby ppengiadrei\ |- G ut ami ne ( 100X
HT, Invitrogen, Cat.no 11067- 030, L-d utam ne 200 nV
Sigma, G 7™51Bpton:5 ni EX- CELL 325 were added directly
to the T75 f lgpskaning (wyitreber Cdt 8o t8ed@pend adheri ng
cel Iss, androrathtie tanti@tiond) 875 BB @IS tised) CHO-B int eddodentjal gréwthz X
106 cedhbss were pRsaged 24i0befdite trimfedidnl to a3t sﬁﬁﬂédmse Bt low cell
Sel ect defily, fepead by to S8 @At RRMMVaRe BRRImb@Hor48is ROBY S
post taadstommt 5 010 Rs@¥CNANGI RY 1R TRGHo4ACA Rth2052-
di I utingidaGrsliask. 106 cells / m in EX-CELL 325
conjai ning 10 g/ m puronycine (Sigm, P-
Transfection mixes were as follows:
A) Lipofectamine: 52,1 ul
SFM [l Medium:517,9 pl
Total volume is 570 pl.
25
B) DNAs: 10 pg linearised plasmid DNA, (Sug Luc expression vector + 1jg
plasmid for selection: SV40 promoter driving Puromycine resistance gene. All plasmids
were linearised with Pvul)
SFM Il Medium was complemented to 570 pl.
30
A and B were mixed and incubated for 30 min at room temperature. 7 ml
containing 5 x 10° cells were added and the cells placed back in an incubator at 37°C
and 5% CO, for 3 hours. Then the culture was centrifuged at 800g for 3 minutes, and the
cell pellet resuspended in 6§ mi EX-CELL 325 (JRH, Cat no 14335-1000M),



8833). Every two days, cells were counted,
centrifuged, and resuspended in fresh 10 sel ective
woredisiosniet 1 x 106 living cells / m. ViabilitBCTEB2004/050280
checked at these points. After 21 to 35 days the
sel ection was conpleted, and cell viability was higher
than 80 Luciferase Measurenent: Two hours before
sanpling the culture, the cells were counted and the
culture 15 diluted to 0.2 x 106 living cells/m . The
Bright-d o Luciferase assay system from Pronmega, Cat
No E2610 was perfornmed according to the
manufacturer's guidelines. Briefly, the cells were
suspended by pipetting up atd down several tines, and
an aliquot of 50 gl was taken out and put in a white
96 wel fuppEmertted withN AT and Ealinh NEILIZBG IO HT, IB@rogeR, @atink 110d7-
I eConsesD, iuHveehinBzoo gt sidala 0s-Req g entx-owIS 328 vk ediddysiragiaed,
and i neanrsdaeth drdakto Rsubfehd adkbring QRNEnk KB t@tsbbh&sionlih GAL
en ssi HMoWas wiBA S BdcNa8meRnt ro LB 960 | um nonet er
(Bergt hol d Technol ogi es) during 5 seconds of

acqui si ti QedidnMRcsalk-dCI T er ase activity was then
normal i zed by t.h

on as a;&lgm ﬁours gfsi trans}j{?ctlmgbi Gzef!\an%r'g the metgxgn and

S anpl edll&tl?%%? 5 ’EOB cells ml "bg( CBLL % %rﬁaaun%m ug/érg puﬁ:imécme @)gm%r e

t est ed8 ) Eﬁe”éf‘”ﬁb'la”é’ GRprEsaTEh °‘§‘§7‘§’96€ nind repreenge &y iffeehs ar e
depl®ct BECtYermetigat 1 510" Fephcstsy meYiebity wesshppied & fhaRg PeiteATE2

pr onot 1o 34 fywie seleqtion e cprapiptedt, andiopi ariatility wagighas thand® fir essi on
of luciferase in this system If present together with
30 the | Elugkrsnttaeyrement bi - di recti onal arrangenent
(const r ucttwdoprs békee dab@ingifedNDie Ste cBlfs iwkrk coufit@iSHid theghituren

| ucisf edasi® oexprresstetyin.t hat was superior to expression
driven by thheightled Ludisr@8Bdsr systei foRSHronBi=D DR No GO kU Ct

F) or fefforidl addbrdi@@dtie@Rftactddrs RRGRIENT Wi th the | E2

pr onot er (Bﬁe@ﬁ ﬁng &h%re@spen&é@:y%@&% &%M\Zn several times, and an

PCT/ Epag&g%/ 59 éqgsaQ(en o%tsanoﬁnﬁﬁ' AP *e% €ll pli(Nﬁan{a&%g 6%) &

p0| pe].ﬁ) of. reconstutu(t)ed Br| ht o’vligefzgéent wasI Jlnac 6e/na de cﬁmc(gj!;a?ed %h%mm at

e apreoal

tr ansfr%°<5"t tle'BDﬁ?t”\ﬁ/eLr'gét CEP Y mf)alﬁ‘t’edaf’g Scfesateor B rEYuippmeter

Ex anpl B€hof Tagipplogies) gfing & pqeqpds of asavisifignyfie. ce| | s (i n

suspensi ohUCfagsh ey SN they noERIEEd Y BIRSHTEPR I e ceih Sfteect ed

Wi t h JoTre e ie- tyaply 1 4tces00 ng of vector DNA

(cofistruct G2, see Fig. 3) in 24 well plates

(triplicaRewdltsf or each condition). Two days post

t ransf ect icotsyuctt QL £ @ B8 FASS Gy Stesitd @ IR dkpre@€bnGydemW t h

cel | TeXtesulCirs ddpitaih FiREs. tdnitidd EC@A@SIngXGe 18X b6 A6he,DY

RLU ( re@Liad in e stlohggdd txprddaiort o8 Diciferaabl R @¥s Rl Nt pesdn! Q8 her with

30 the IE1 promoter in bi-directional arrangement (construct D), the IE2 promoter still

resulted in luciferase expression that was superior to expression driven by the IE1
promoter, either alone (construct F) or in bi-directional arrangement with the IE2
promoter (construct C).



the sane wells were taken before cell lysis, pooled
and assayed for IL18BP by Elisa 10 (see bel ow).

w0 200A8BR6ELI SA The anmount of reconbi nant humanPCT/ERBBR050280
(rhl'L-18BP) in the supernatant was neasured by
standard ELI SA using a protei nG purified nonocl onal
anti-rh-1L-18BP 15 antibody that was coupled to
biotin. Extravidine-HRP (Signma) was used as detection
reagent. Fig 9 shows the anounts of 1L-18 BP in ng/m
and luciferase in RLU expressed by 48 clones at day
90 after stable transfection with a bi-directional
nCW pronoter 20 construct (see Fig.3). The detection
limt for luciferase was ab&ut 500 RLU, and 2.5 ng/m
for IL-1813P. Results 1In this series of experinents,
concom t arffARLE 1% Sofemresadn $1\iGe GeN@sidés Mnie2d eanst r uct
C 2, dempitedabeloremiordegiors3, Was assayed. The narker gene
(Luci f er ageprawas exgeessed fromthe | E1 pronoter, and
t he gene afe taRdic@loRShere bR olitles %d%@ﬁﬁnpleﬁ"@%d 26-BHy! essed
from the.d &R RERIRIA cibcd ahBRR thiedy RRGLEL & SQJ %Oel n.
The pr @m %O%g Wct@r [pINzS 'EcBr@tRngg%% éeQFIJ) 5) ln(i!ét !;wﬁ %t%s({ﬂ& afes for
ar chi t&&tca'rdﬁdn) lI'\mo%la spc%hg %ctlgnnpcrferase as§?{ carrled OLl.!'t P?/ p

dir P
teﬁ P; egé&a gts fromrt]hegpleges a% exgessed %f_RCLlJ gfe a%g li un 8 er tanté rozrh 0

are
the, ex%'e % ° B U ? e?’éescg" lgﬁﬁs"é‘*gﬁd aﬁsa‘éeg f°é5% B ESEE by
RLU ne‘§§ﬁ?°é’b in a transient expression system In the
sane transient expression system |L-18BP was neasured
by ELI SA i'n'®§Hfé'S€el | WD 2004/ 081167 PCT/ EP2004/ 050280
24 cul t ur éreATpet 9f ipeompiragt hurfin ¢.-185P (Hikd§RS) it thesuperigitives | n
ng/ m reresume @y gindald FUSAI@BPa pisieigG-pudfieg Imomgonalt dngrhLaBBPOSs  of
| L- 158 BRtibbay tHatees F@pl@ige biptin ESigGimetHRRASRIMEWas @xXEseBBHiON
experimmet.. As shown in Figs. 6 to 8, different
anmounts of plasmd DNA were used for 5 transfection.
Al amountg s@howDMranbtRobr IL-SiHl it Rl dn usieRe RSE) OB=Qfs bot h
Luci f ey a8 gon@tlad Loo afldd dabR-transtddiibH viitS & BiGte¥iional @R bter

r esﬂdl to%ns%tr §e QQE)afﬂa%gteanthnlt %n&ﬁéragma%taboqmy REU Qrtd ZQNA
tr ansf,g,g,tfgqiﬂsgpoo ng of vector DNA consistently fo

| L-18BP and luciferase. Furthernore, the stable
quotient (Fig. 8) i ndicates a constant relationship
bet ween t 1€ expre otential of both pronoters. 10

concl usi on, 'fsn%f ex"eﬂ'ﬁ‘{)ﬁ a’%%'ﬁ&ﬁx%ﬁsa“t%éw $oth™Benes

ap e SI Fﬁjtlruft Ch?e 8 g‘e in Fig. 3, was assayed. The marker gene (Luciferase) was
expressed from the IE1 promoter, and the gene of interest, the IL-18BP gene, was
expressed from the IE2 promoter. IL-18BP is a secreted protein. The promoters were
arranged in bi-directional architecture, i.e. both promoters simultaneously drove
expression in opposite directions.
30
The results of this study are depicted in Figs. 6 to 9. Fig. 6 shows the extent of
luciferase expression as expressed by RLU measured in a transient expression system.
In the same transient expression system, IL-18BP was measured by ELISA in the cell



expressed fromthe two pronoter units, further show ng

that both expression units are fully functional in
W0 b@4lo8Hel recti onal pronoter architecture. 15 A¢ERP2004/050280

construct C-2 was stably transfected, and the

expression of Luciferase and |1L18BP assayed in 48

i ndependent clones. Stable transfections were carried

out according to the protocol described in exanple 2,

with the exception that the nmediumused after

transfection was ProCho5 (Canbrex, cat. 12766Q . 20

For single cell cloning, the pool was arrayed in 384

wel |l plate (Nunc, cat. 164688) at a density of 0.5

cell per well (70 pl/well) &sing a Miultidrop dispenser

(Ther noLabsystens, cat. 5840150). 8 days later, 192

cl onescWyesrseremaimtd (il Ashqpis Gk @dkitsind/ml dsearbiytAie BEF. 6. 8 shows

Luci f etharstes € k{188€ S Liddiase ¥ Eacttztames putdohebdrighest Luc

expression were chosen and re-assayed for both

Luci f er ases (chouHrinFeEt th ¥) difda6l ahdudiS o BRsAX PRLSSE BR4 DY

manual gransteatioflak spBuntsSEENARLQ Ve hted i éyﬂessx& PRI MRirddAEanh RSUl t S

of thi %B@@r@r{sin [Illg bestA\legults‘]'xgerecéb%m&ﬁmtﬁmrlo%é& grﬂou"lt%? bFGAe rase

and I L{'a;]rs%aﬁgj 10@' ?\;e&or 'DIGA &qglrgj %r ]?%H Qf‘&iﬁ! Ifeé&’% EXANPLE 4

/

Mnimal e
et hods, P 'mg‘g‘ T Ratiiae @%&T&“?%&ff’é%ﬁd%%fﬁ%bzgo
25 A se %m?m"me%%ﬁta |n§ short ened nCW
pronDters were built using (Polynerase Chai n

React i on) "aff8§He &P e pﬂe'i‘“??ﬁrla% HRRbEhIRRy % YREeHeY
MCMVp PREBIIEC™ 49 two premmoter it fuitebiavingdiptdota expgsion difisae 5
M X: Pﬂwﬁﬁ“DNAmBPﬁ§ﬁ$ﬁ“W%P@vﬁﬂmwmiu0|ferase (L. Xhol ),
construct E of Fig. 2) 50 pnol of both sense and
ant 15sense Tpnicprefruct Coaves statibrapsielted) @ld Opxpresinmadrucitmateiase ns e
for alishr 2QGd MeeiaeinaMiRes. (dATP, dTTP, dGTP, dCTP)
10 1X Dynazyéreaniietfichewiere cpiad ait Bdcﬁ@g]to Be PidlodvDdsboded 4n
uni ts @implynais yeRxchiionNAhP AbdiEERD S {dnkidditd WaESecheAl .
F- 501 Qmbrefythizbeg). par aneters: 95C, 5 2 cycl es:
20 For single cell cloning, the pool was arrayed in 384 well plate (Nunc, cat. 164688)
at a density of 0.5 cell per well (70 plwell) using a Multidrop dispenser
(ThermoLabsystems, cat. 5840150). 8 days later, 192 clones were randomly picked and
analyzed for Luciferase expression. 48 clones with highest Luc expression were chosen
and re-assayed for both Luciferase (luminomeiry) and IL18 BP expression (by manual
25  ELISA, see above).

Fig. 9 shows the results of this experiment. All 48 clones expressed Luciferase
and IL-18BP, albeit in varying amounts.

30 EXAMPLE 4: Minimal enhancer sequence definition
Materials and methods
Plasmid DNAs



15 95C, 30" 52C, 30" 72C, 1'30 2 cycles: 95C, 30"
20 54C, 30" 72C, 1'30 10 cycles: 95C, 30" 58C, 30"
wQ@2004281671' 30 15 cycles: 95C330" 60C, 30" WRIZEPD0BE50280
30 5| of each PCR reaction was | oaded on a 1% agar ose
gel. Bands having the <correct |length were cut out and

purified using Qagen Mnilute Gel Extraction kit,
cat. 28606, prior to cloning. Table 1 Position Priner
-1076 CCGCTCGAGACCTTATGTACGIGCCA - 783
CCGCTCGACGCTCCAATGGAACTTTCCTG - 587
CCGCTCGAGACTTTCCTGITGATTCACC - 387
CCGCTCGAGCAAAACCCAGTGGAAAGTC WD 2004/ 081167

PCT/ EP2004/ 050280 26 -189 %
CCGCTCGAGATGCCATATGAGTGTATTA  El1- 1 E2as

CGGAAT TCGATAPOCATOSET@EGhfined podd drinowrs were buligsimofi Ng

t 0 t hePrirebeCha)f Reptiipanp aietis pho@ptmafchi@raomMMEMyp (Table
considering the +1 fromIE2 as reference, are:

- 1076, - 782¢R &ldtions 28d =sadddd=- 189 The cl oning strategy for
any sof thempronoter fragnments was the sanme, PCRs 5

\(Ner € C@h§ |i>Nﬁ@|a@4é&t(préamol\ﬁ£ti(iferés|@5‘&%&, %&Mg%nof Faa L
prev'@}ih{o U&Js i mer/(See table™ beld cosmol'I Ise or
Fig. 2), ]I'he frrggé?'rg%fs w!é}%e (st ‘Flgebrll i 'gwés ed’aBty il

i i i tes added
EcoR, 205 Meagh%ﬁ'FPg }d/%tp', dol'lpP, §GTP, dCTR)

101X Dynazyme buffer, containing 1.5 mM MgCl,)
4 units of Dynazyme Il DNA polymerase (Finnzymes, cat. F-5018S)

Cycling parameters:
95°C, 5’
2 cycles:
15 95°C, 30"
52°C, 30"
72°C, 130
2 cycles:
95°C, 30"
20 54°C, 30"
72°C,1'30
10 cycles:
95°C, 30"
58°C, 30”
25 72°C, 1’30
15 cycles:
95°C, 30"
60°C, 30"
72°C, 1'30
30

5 l of each PCR reaction was loaded on a 1% agarose gel. Bands having the
correct length were cut out and purified using Qiagen Minilute Gel Extraction kit, cat.
28608, prior to cloning.

Table 1
Position Primer
-1076 CCGCTCGAGACCTTATGTACGTGCCA
-783 CCGCTCGAGCTCCAATGGAACTTTICCTG
-587 CCGCTCGAGACTTTCCTGTTGATTCACC

-387 CCGCTCGAGCAAAACCCAGTGGAAAGTC




at the extremty of the specific prinmer sequence. The
pronoter sequence was then renoved from construct E
whyoodiogiast i ng it by Xhol/EcoR, and shorter vePGI/BPR04/050280
were inserted at the very sanme | ocus. 10 The
eval uation of the constructs was done by transient
Li pofectam ne transfection followed by Luciferase
nmeasurenent. Further materials and nethods were as
described in Exanple 1. The SFM nediumused in this
exanpl e was ProCho5, Canbrex, B-12766Q 15 Results
Vectors Hto N (Fig. 10.a) conprising the nCW | E2
pronoter driving the Luciferase gene were constructed
in order to define mniml %¥equences required for high
expression levels fromthe IE2 pronoter. 20 The seven
expr essi on |[vect eBd congtaagrics el ccosNTeweETeTAIB'ed I N a
CHO S cel | [basediezat r anss CEXPT@SEEaNCEy ST em The
results aredepicted T FrgureiO-b)—Construct L is

the shor tfsfosifoitSikeddiding boafetiuben & padel QR YRR RSRHON Of

M Lucr T *’;ﬁ"ﬁ"fje;;?;@“} e 2%87%87%*83@;9;8255 ’
ni It of the prom&ter Tia nis was the same

30% of Jthe e%xgg on lslﬁenétll:lmCl\AP péfrivm%hﬁ&ui?f%r%ieﬁxi onstr %Ct s H

to L. "ie'e TTer 'So"ﬁ“éT”Ftuct N
25 was’ O%?’yT“F W"%‘ﬁﬁ” "8 PP eesr B FeAh 0 FHUNCYE PUR of
basal PiBIFHEEY °5ES AT fFrmerseaRrse T HOTUSF Suengs g | ve
t r ans cPTYHV T CYPEp £ by jdipesting & Ry AfioWFopity agd TPAversiene vered

i ni ti desgredattpveyseeelagsi on, these experinents define a
newenhancer in the nCW | E2 upstreamregion, herein
cal | ed nCivk¢ kdRetion bfathe epnstrubts) wad @orabigyy Bangxip Eipdfantaites ,

t he | Hnsfedn iala L@ tierhda GkBaS@St. furii@nsadiaiydnt sholswar t he
M Ni Meds dbsBedif GRBBIEN. ThESRM UM iukkd GOHIS bxardld wabl.ProChve,

m ni mdamsreggleAgee. required for high reporter gene
expisession is within the -587 to WD 2004/ 081167

PCT/ EP20044QR0280 27 189 bp fragnent (construct L),

fapgga Cfn%gc{o"éﬁ, tocl\p ”0% Q;Emrrs téura‘ E\Eﬁv qE‘)% pr[oéngtg' QQ\R\Q the
”EL'J 1feras§ ne wej hel zﬁg r r'_“hf!e iné mmlmf é‘?u éin a?]wre%rf]or high

(construct
egpressnon ledegl r

actjv ®romoter 5 Eurth

experi ment & (e} eépr%sﬁ?"ﬁ"?cgw e e NorPgar TSC'é%‘?,%eg%ased
whet hdPEREPRERN PES™ TErfdheRierrieiRaarf 4R Frpyug Lite
cri t ersogest FYTCH BIFNTE GFONG AFTATIERYT Lugierepa i thig/systgm. Gonstruct M
enhanciiiigsutedin riegseiemprssionfpye At way atoyt it of the expresgiant | on,
(2) or'svelrreeed Wih congime H 18)- Ludifesppe expressiop] eltined with cdngiruct §r der
t 0 2o veevervdwrbgitstilgiotiisany) indicgtiv/of hesaleropgerstiviy ed eebctpdforer der
t 0 assesuctvhtensctivte strssie dodiihing @MTabserd igistorl d enhance
expression of an heterol ogous pronoter, the SV40
pronot er, in conclusion, these experiments define a new enhancer in the mCMV |E2
upstream region, herein called mCMV |IE2 enhancer. In the above experiments, the IE2
30 enhancer increases transcription from the minimal IE2 promoter retained in construct N.
The minimal sequence required for high reporter gene expression is within the —587 to —



10 i ndependently of the orientation, distance and

position (5 or 3'), relative to the SvV40 pronoter.
w@oosuets W X and Y were the controls, W coPCHEP1004050280

the SvV40 enhancer, X not containing any enhancer, but

the SV40 pronoter, and Y contai ning neither an

enhancer nor a pronoter. 15 Vector construction A

vector called pSV-Luc (construct X of Figure 11(a))

whi ch contains only the SV40 pronoter was constructed

frompG3-Crl (Pronega, E 1741), containing SV40

pronotor driving Luciferase gene, and SV40 enhancer

| ocated in 3' of the gene construct W, and

pGL3-Basi ¢ (Pronmega, E1751)% | acking both pronoter and

enhancer 20 (construct Y). Briefly, pG3-ctrl was cut

wi th NGT PP/raman Cpainptlogng e ensiuct qomesipiesrite —85 frt-460 b fragmetth e

Sv40 bt Luciret pomesidn Grystudiid). Luci f er ase gene. In a

simlar way, pGL3-basic was cut wth Notl/ Xbal and

t he vect oEXASHEE S Dirae\TiBdnbdntrr fifjvatel @ a0 i prdr@leON WAS

i soFat ed, Furirelpgirbntt e c3tied RNARRED 2csBY @B Ve got he

two freagnent@ed pll-d Userk GONRY bl Chnattr WSy, i€ O:nRhlidl ned.

The 1 egirdasbn dep@iientiyiem BMAQHOR D BRRkSEN, S (b HhrdieVi&GdPln Was

engi nerBaslaRy, kbl 68 RR conkisdeaNHRANG 8L 'sﬂ%gﬁeenc (-587

to - 188 andedtoltihidnd E*p@%‘o@gflapmaﬁamlo&oﬁ AN%%GP ﬁe S\% _rro§r§/ jer; 1

( CapS tifabfedaedy of th@@u@ntﬁén,g UL SosliM 5 5 i Givel S L L UC

Q) . Flﬁrokmg.rdgps{‘r&fswt)bgdeer tgenj‘| %ﬁg glrco aS_Gd’U%SV&e th- g\glz to

: 189) n%%nta%lms gn Celnr%pcgrd It rﬁ OS dﬁ;}-‘% = l}t g.BY? tB% 6? e"{’fﬂ@r»

Luci f erase 2Ne, N 30" B8 KOS &Y TosraenRaetieran ng

vectors were - Bal1%d p3' enh- SV-Luc+ (construct S), and

p3' ~ reverseenh-SV. Luc. (construct U), The same

pr dtedur e "RRESEEFP ed out with the short version of

the | E2 efhMafc@led pSVilusdconsirany X piFiou8 8Ta)k wvich doBiBinsi onigthead of

- 587 C¥0-rpRger wayRdnstiustedironaich ek Eonsk.IAITHS chtainky svio and

V, se@omiay diving !gpiferagfDocd@ Gdd 6810 B6hAncRtCddaPR0HN 47 50280 28

Const feerstuct}V), aRi pGReEERIOP@Rdga, \EEBT) 0dckiny@Gth eM¥tel-dA€ dnhancer

(cemsterngiottYX of Figll.a) opened by digestion with

N_hel / S!’TH| Brieﬂ?ﬁh@L:f—cHH was lo@ M libuRRNaRess a\@r@&nerint%&_laﬂ{wgege by a

di ges _BV4O BrorW!tJr, fPollowudlﬁ} lthe Llfcﬁélrag@g)éﬁegln Q)éimh%l' MQ,th%quéIMS cut

:j eact ;’vi_ﬂ%moﬂ?gdbzn ﬁﬁgm%gé&%%%ﬁ& the gw A te'ggngvus %:Q.aete F‘Sor

I JeSkith@RthdY e r: B i &

const gyiet on of the sh'cr)"rﬁ?ﬂ%ﬁvﬁa{?@%‘% '}gg\ﬁ% ﬁg{}gclu)gtw.as

Const r uct R Recipient vector was pSV-Luc+(

const o e B R o it o
Xhol / Smal . oelthe T P2 Shdh et Heionsisled efsVed by a
di gestionc v £ P REFEP o PBir (oneict By Fusherpere; 1R entggnoer
react B BETPAE 1EPRDATO 5819 ivia e Seregion @i thef Liugiertse agme.amd

30  both orientations.” Resulting vectors were called p3'enh-SV-Luc+ (construct S), and p3'

reverseenh-8V.Luc. (construct U),

The same procedure was carried out with the short version of the IE2 enhancer,

i.e. having -387 to —189 instead of 587 to —189, and were called constructs P, R, T and
V, see Fig. 11.a.



di gestion by Xhol. The sane strategy was applied for
construction of the short enhancer 10 construct.

w@emgpsuer S, T, U and V: Recipient vector is PSVER204/(50280

construct X of Fig. 11.a) opened by digestion with
BanH , foll owed by blunt ending using Kl enow

pol ynerase. The full-1length enhancer was isol ated by
a digestion with Ndel/Nnhel, followed by blunt.ending
reaction using Kl enow pol ynerase. C oning allowed both
orientations which 15 was identified by restriction
anal ysis. Both orientations were kept for anal ysis The
same strategy was applied for construction of the
short enhancer construct. C&nstructs pG.3-Basic
(construct Y) served as no expression control.

pPGL3- ctr| Cofstygits PrRegtien\ictosers vt ueIcoBWibOX of Figi1.a) openad

pr onot terdietin attce!/Sng Choil-lenpBbihings wiaSlabd e aQREtdh @l

havi ngndelh @lcgAMEY HnERIDL @dactiad GG Ke@ANBLHdked, pXicatiod Gnd

Tr ansf @@4tibroR Shed N shatdGirakeBvASRpIBIEG SHHERETBN: S WeH Rnahcad T ed
OuUt saScohshuct he previous exanples. Results The results

obt ai ned \WodshcG® ﬁsl'\te&dlbgttvéctopwag &VYLUQ'EJGOESIW&’L X ck ;lg’@ a)%%,e%ed
depl ct t@%gésﬂ)n Erlﬂg(hollls%al bl"he fulgé:gtlT ﬁan@e‘p r?s%lg d l! %%%esl%n wgn
pr onot i\?d@l %Q}Q&I l;y%t e}% nga |on usm %Ieno erase rpun 0p«atlon arﬁid ed

enhan Cq?gesho t kl'}él {-% ’s?me strateiy wasAap‘gilecJ for oo tructi |ort o? WP bcer

constr construc

ei t her t Ion or the short | F2 enhancer resulted in

expr essi or?”B'f” gShE VPR 0 PECBIPT Vog¥ [F@SV-HRE SeHG X oot B

consi sPERT Pyopsi it BarHh fRiomdgh bek pieiagsusing Hengy poypesase.

r epor t'8p Yylepph fpasse washigela/a0a dieestrptvt Ndagiel Fellowessbyrruc h

hi gherbluptigading teprtiongising Kierpy ipeymerhse\Giohingrtidwad troth drievtitiors whithe 30

conBi rveat depfifiedty rastigionSuadSs. Pottommerntatiuns wanckeiBidddalgn Migroer

( conststrakey wad prplied yep@fuotoeqf the $hbrssnhaacepredsingient ¢l ear | y

defi nes t lkenstub8rtLE-Basit B&hstmia Y RS addlpréshi@ cond. peLaam- 189

sequeneestras w) boRaad ad $\Ae pefiRad6REes vecBC b4 ad il Ghedeontrol

het er ohwg @b Svap preoat fhe tdAstdet HOSI t1on- and orientation

I ndepende RfansHRiBa 8k Lu%sglqgéuegm% et bR rQéLQZSO

29 ENAMRLE. 6: conparison bet Teen the |ong |

enhancer version (-537 to - 9t30 and the hC V\9M

enhancer r| ment al pr otocols for transfection with

L| pof ect a [ se nmeasurenent,
ez den?CfITere Tltso%;)( nS?%SOé:%fltl%l amdle%de HFIg 11.b.

exper i RS8R ancer ess 8|ip oteé c%?ﬁtact das It?évl a5 ga Ifaﬁeénel f8' ded

ver si GA%F" a[’“ﬁ' aﬁ"é(ﬁal’"l‘i’? meaS T HHLPRTS I R etES A PR ons

in 5 "B i thelpngor Hie e tER prhanges Feguiterdererpssipn o prisearttrs on

to a gene The long version consistently resulted in high expression of the reporter gene from

the SV40 promoter, which was much higher that the expression leve! obtained with the

30  combination of the SV40 promoter and SV40 enhancer (construct O). Therefore, this

experiment clearly defines the —587 to-189 sequence and the —387 to —189 sequence as

bona fide enhancers, activating a heterologous promoter in a position- and orientation
independent manner.



known strong enhancer, the hCW (human
cytonegal ovirus) enhancer. To this end, the 10 nCW

wo ER4mgqeence was repl aced by the hCW enhancePCT/EP2004/050280

sequence (SEQID NO 2) in construct 0, resulting in

construct 0-2. The sanme was done in construct Q

resulting in construct Q2. The hCW enhancer

sequence having Mul sites (Mul=acgcgt) flanking it,

which were used for cloning, was as follows: 15

aCGCCGTTGACATTGATTATTGACTAGT TATTAATAGTAATCAATTACGGEGGTCA

TTAGITC

ATAGCCCATATATGGAGT TCCGCGT TAZCS‘ATAACT TACGGTAAATGGECCCGCCTG

GCTGAC

CGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGT TCCCATAGTAA

CGCCAA EXAMPLE 6: comparison between the long IE2 enhancer version (587 to -

TAGCGACT FREGAFTCAGSFECAAT GGGT GGACTAT TTACGGT AAACT GCCCACT

TGGCAG 20 Experimental protocols for fransfoction with Lipofectamine, followed by

TACAT QA Ak AL EkaGEAMEITACEcCCCTAT TGACGT CAAT GACGGT A

AATEGC

CCGCCT CECAd:LiI GCCCAGTACATGACCTTATGGGACTTTCCTACT TGGECAGT

ACATCT In this experiment, constructs O and Q, having the long versi f §

AT AL GRIAL A SR IR R foarc
nown strong enhancer, § 0 W i

gf\ %T&Cs%%gf%as rep acedmgfancer sequence (SE(T'I;%OAATG

TGTTT T R R RS AT PITSCRRRAT IR ARy EOGCCC

CACGOE B/t a2

TGCTA M a AT TNERONGESACCATA

GT CCCere et PRAGTEREBRI®AT CCCGCCCCTAACT CCGCCCeacge gt

SV-Buc+ was digested with Mul, and treated by Calf

I ntesti gggﬂg@;mﬁf@wﬁr@%mmww TTeccesHr cagRE e

R e e e S e

M ul si F@S.G?@tmccsﬁremstmmée@ammmn@mm&@A eqatach Or

cortbar | SERCWETTLEIEVA SHECLEECMSEEAE RS s of

Luci fer a&egmmcm&sm@mcm@T Wt TiTBeC TgGATL‘:ﬁé‘I-‘GGG

Luci fer CATTEORAETCRIS RSP PRERF SRR cEdaerTnew | E2

e e et LT e B A e oh o

t he LucFfcerrageccescproesssicemadresgedcsacodot ai ned with t he

cl assi cal hCW enhancer. 35 WO 2004/ 081167

PCT/ EP2804P 0% Jgsgied v Migirentisppdby Baif Iniqstine Bljefing fbsghatase

per f oni [P&f¥eat sPisaforpThe HEMVerromptessestieneeores tlamertie Mgte-Bbtar t her

conr&t r ueteyatigierionss Helhep) freadmratison vtk equivdeet HRewsteshancer in a

bi -directional architecture, called constructs #26

and #140 Resultglef picistagtbxsiragsiokriarg shodln3n Figh12#B6Luciftla@ ckpasdos Of

t hi s ‘\eeCdbinednats theTieVNE2 lebhantér @EnG SdrdiobGrlere G leaktitgoe 39 highlab  WaS

di gesthEdlcifM'aiel’éxpS@sﬁdn lelelsGRMdRed with Recdsdicn h&PntAGSEet t e was

taken from phCWwW-1L18BP2. By cutting this vector with

Sacl | /EcoRl, a fragnent containing the Intron A

followed by IL- 18BP open reading frame and the

SV40pol yA regi on was i sol at ed.




#140. The basis of this vector was construct L of Fig

10.a. It was digested with 10 Xhol/Nnhel, opening the
wQewh081167 of the | E2 enhancer. A vector expreBGI/RB2004/050280

I L18BP from |Elpronoter, called pBS. 1 |1L18BP(IE1). I

was used as insert donor. By digesting this vector

wi th Xhol/Spel, a fragnment was isolated containing the

El pronoter from Xhol (see Fig 1) followed by the

I nt ronA-1L18BP- SV40pol yA cassette. The resulting

construct |acked the sequence between -589 to Xhol of

the original nmCW pronoter sequence. 15 Stable

transfections and Luciferase neasurenent were carried

out as described in exanpl® 2, and the 11-1 813P

ELI SA as described in exanple 3. However, construct

#140 does ERQMFLEY:dRtehlypngsy nerfqypenesomstidiggetionst Bstfuet t hat t he

El and IE2 pronbtors are in reverse orientation.

Thus, LuciThet@seoreiups esSbaiedas! tiH neW @hRankty in a bildiRctbiall

pr oNDt dhitektiite, CAEUS bl #2826 41404d beplaiyd ik hg 14 E2 pronoter in

const ruct 14, vaafer 10O vekibr WABRCAX RS @NcWaS 3)df hagen by

the | EfpeddaQabiBiechil TRONSaE bedeitdh0 A HonlPphctilB1eEbo. By
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h
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F. g. 12PERPTCPEY Pivd Y EE(RY svap PERPDEET Lonut Byysfogsting this
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Luci f ea5a agiereq py the gismAd-15P-8\¥8polyh casseiipn B fepiiting o Bingt

r esul t'ekpdthpseriepmq bqtweerR§9itadd pidng odginal BV ProrRieksequenge ne
(LU€i f er astayle ensfectgesrped lofiferpsh tneaseastent (vhrk calrBBHR) as déspribeir der
t 0 asdJesgrrRa the IL1YBPALISRsPesobgiinaranpk 3.Luci f er ase and

| L- 18BP, tHv@evpo®@hsguct #18 deesarbtickety mic@donsueckes in el teati ve
condi tandiASgronioto@ are WIit6l@de of@btitONTYHIS, Duckefa@ttd B Ekdn wastfivel\BT €
kept t20eMprrkb@tiin csretu@Ghd, Y@ biPihe 55 BloRotdr W doht@d4t #140, and

PUT 20 MYICBEP) exfrédbiont d2E Q@envﬁ%sEz p%ﬂ&erﬁrﬁ&lwgtr&cﬁ#za L& by h{éWﬂ in
Fi gS. phmotbr® cdnfiructi4k6, €Xpression levels of the'r epor ter

gene Luci frl%rr@s%@ @lggedtmh#bolthl‘cogs&%{: Cfredéhgmnrl)glgw %In(%r”l a%ant | y
Chang%l Qﬁéﬁ{ I‘:Tl' %’sm%l%ﬁeonhs e(}ect gf6the new | rgancer C?h #Ii <6 ereP]tov\B d

d e rm n} omgcterseln a bi- Iglrectlonalo press(l: 9 Uescto F s ¥r R

resence or

i
abs enc 5“ E e e@ 'th ¢ o 1D f@s §Tﬂs étab‘y‘f'ﬁ'ésfeg?dd‘?“éme #26 and
2004/ GEL 1™ ‘éﬁ?oed (B0 P55 PoEBIREI40 tretied hbighen g
t he n&WFIED OephTRHcErredeferaspiapdateas ienst (11886} ¢ and
si mul t aneBEeT e pEeEdiiy pf epfessopef Lydipiess andAs18ph de agslsy e
r esul tvere @iiberéertisdenseladivk cpnditiqnd b wnder purapwaingreaiyaanigor stere kepted by
i r#P t iwithgut setfictveibresere (aithoubpusmicie) fdr tirequedeks. The eenitdzatshowpool s.
5 d ofiies 1ere Tielekirdssiatieeds ofineleorgd gdnd Ngietake BEheichssen, i n
or der dil got gynifidabtm ti@nge bveniab, see€p6 @8%4. on | evel s. Then, the
I sol at ed th9mness wrbrera®Pihtthoth Eongdld@SLHER #@0 Gnodasenge of

expression levels over time, in presence or absence of selection pressure. Therefore,



puromycin to eventually nonitor their stability. The
results presented in Figs.18 and 19 were taken before
W b@4o81a6es were split in +/- puromnmycin condi t POTEP2004/050280
Results from2 weeks after renoval of puronycin
showed no significant difference for both constructs,
10 thus suggesting stability. This study will be
conti nued for another 10-12 weeks. In order to
eval uate expression of both genes a high throughput
format was used, namely in 96 well plates: Day 1:
Dilution %of the cells, 100 pl of ProCho5 culture
medi um (serum free) + 100 pl of fresh ProCho5
containing 5 % Fetal Bovine®Serum Wth 2.5 % FBS
final 15 concentration, cells were able to attach.
Week| yeopsiss dgino dfe reh éE2nmiandeena adeleJbratage WRiSsimutlade: i N a
1/ 20 de<breseivnoftvd@mesor, all in ProCho5 nmedium Day 2:
Medi um wags the siged @@tk wewasthied in0aE clibed Were?@gve@ By Ii]n}fingp BS
(1 nvi tdigigem.s ceid @€l len kByas. and 75 pl fresh ProChob
contsai ni NGohXo.EBaRAdee: ARAYINRGLRALS gndJr Q:;revﬁ‘qalg%lonah
eXPr eSspréfondtbiS Ghen 2R BXRMq %oness\ger@épht prés &g%ﬁé’el& iant S
VWer € I'efMe Eo%dentu@l{ﬂq‘)nacp Qeif staﬁityj ﬁ% g reée% igs.18 i 1) PBS,
in cond

0. 1 % WMo By o
anal y%j{s ore he loles eﬁspltl Re | fgm\@Shed

? %IQIO u ! estin sta§§§§g s T;é%o < ”'r I reflce@r 8°“|_37g5fﬂ§ts

buf 1 Fgr w' '13””5‘58{@@‘“9"?’%2%‘15I s were

i ncu bat ed 3? éa"ﬁﬁe Ff‘p?i“‘ts”f%'iﬂ%ge“z@ hiopHausprytiRine wasgsedns ur e
cel | Iﬁﬂﬁ%?gsﬂﬂeF?%rase measur ement was done using 30
lysed cel P&t Py ¥ ehtiosels. 9 nbof finFroecu® meeilnh (sqpineited ++ 30
pl r ed&hd efi freght Resefhe¥r donydirting 6l %0F etabigi@nderum WiEhA5 % €88 &I ON
was's neersantratieh, @Fs vare @adth stdch VBRIG(badstbE bR MR I@kandd Ykth BG 5
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CLAIMS 1. An expression vector conprising the pronoter
of the nCW-1E2 gene, or a functional expression
w@e@ansiley fragnment thereof, and/ or an enhancePCDEP1004£050280
5 nCW-1E2 gene, or a functional expression enhancing
fragment thereof, wherein the expression vector does
not contain any conplete gene of the nCW. 2. The
vector of claim1, further conprising a pronoter
different fromthe nCW-1E2 pronoter, or a functional
expression pronoting fragnent thereof. 3. The vector
according to clains | or 2, conprising a first and a
second pronoter 10 of viral, cellular or artificial
origin, or functional expre¥sion pronoting fragnents
thereof. 4. The vector of claim3, wherein the first
pronoter is the nCW-1|E2 pFOWEYEE, or a functional
expr essi‘Bbriestbifisierrnigres U Prei@):BEEr eof , and t he second
pr onot%risiest ¢ #he! BiohRRiv/IopRMer 25267(DI7ea84 or a functi onal
expr essiBpvwprd Gioedonaga fTr mignrerebs Jibesieef)e135 5. The
vector4. de eirethl. (igest Mocanay Aaf. stiben qar7e@edi ng cl ai ns,
conpr i & inagehtHa@ieDNA = GBELILRARY. Of0. SEQsh B.dRessk. 6. The
vect ore. apend ditkgs Ehgmay. 86 stitepr ecedi ng cl ai ns,
CONPI i7SiLg Haju & PRGIRRK, Trehdd 6dabiGéch gct;%i:éﬁ@%' des -387 to
- 189 of whahifhg WEMM b&R B IAdGARY, 1/95Qeg t NE  Nucl eoti de
num’@efgl rﬂﬂzuﬁ@ér Qgeéﬁﬁh é,tF!)x\{Dg T¥e9ds EiichOfScF (%FlebEZg(IZ)%?.Qe' .20 7.
The veghpL.AGEaLdhd .Jt\fﬂrol.%gﬁeagqmi € precedifigrcl ai s,

conpri,sing. . _ ¢l uding nucl eotides -587 to
-189 (i';'tounsgfe W 'ﬁg@ﬁ'g%ﬁﬁﬁ egion, the nucleotide
nurrber%ggn bei n%"i"é’l"_eairrf OPD 199G MY PHEB4-E2 gene. 8. The
vect or > 3CEBP HICRY™ oM P2 0-H Hé®Pr ecedi ng cl ai s,

wher ei'ty SEHBOSH PiahBioeat Agy St thh 19paJmsoRiiad’ expr essi on
pr onot'P AT f e fFRiren (196 &rpheRidchem; Riopkyp 88,43l y | i nked to a
DNA 2% Skosirbrle B82c b BHCRG7@ 387440 | east one pol ypepti de.
9. Thé7 Yewteta (1981 BgchinenBiortys Red. Gimm B4, 5@her ei n t he DNA
sequenedSpdagssselr a protein of interest. 10. The
veet ono. Hesendiossid 0 cl ai m 8, wherein the DNA sequence
codes 26. Bu e@al. [TREIGREnem POOURLIR1(2)365-141. The vect or
according to claima8, wherein the DNA sequence codes
for a reporter protein. 12. The vector according to
any of clains 3 to 11, wherein the first pronoter, or
functional expression pronoting fragnment thereof, and
the second pronoter, or functional expression
pronoting fragnent thereof, are bi-directionally
arranged. WD 2004/081167 PCT/ EP2004/ 050280



35 13. The vector according to any of the preceding

clains, further conprising one or nore regulatory
webk@wesitis7 sel ected from5' UTRs, introns, 3' UTRBCT/RPRIIM/050280

3" end processing sequences, polyadenylation sites,

and internal ribosonme entry sequences (IRES). 5 14.

The vector according to claim13, wherein the

regul atory elenment is an IRES, further conprising a

DNA sequence coding for at |east one polycistronic

MRNA.  15. The vector according to any of the

precedi ng clains, further conprising one or nore DNA

el enents selected frominsul ators, boundary el enents,

| ocus control regions (LCR¥), matrix attachnent

regions (MARs), and elenents for 10 reconbi nati on and

cassette exchange . 16. The%A% or according to any of

claims 8 to 15, wherein the DNA sequence coding for

t he pol ypepterntesion pesontsmyisihd thk meoteooftifeendMviet ger @Dt er
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accordi p vec% gdalm%wh ) wher et n the DNA sequence codi ng
for t he gﬂf pept FE S &P RIS SR REUV-Ep Preweln piar st

pr onot er é’%'e ST P8 FaorfFrPh anghipe sgeondromgtpriisiheor
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codes f or sequeaeiFRACNIunit of a dinmeric or nultineric
pr ot ei n® 1'g, vecith eccydgtioany atiborretkding chios, GChraprising b8agmalier ei n
one subuninguding nuclbatide -8 & -€1BRABf Nheat@vt IRE upsiam @IghHe fthe
subuni t i sucledide nlperbring @hareimivaxb +1arfthorageree sel ected from
hurman FSHJhelveumse Bccordinglto dhyilaiBtRe pleokding Rigimd) m&m@@-ﬂa&gm The
vect or acoduiey Rgedids CdsRkdM1dBer NANRIRI 12 Hfears HQIH‘“ s i's

t he heavynekde Aundbdg ﬁe‘ﬂ@relatmtpﬁrofﬂ%ugtéme is the |ight
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t her eof > 5% Voo REsowiae ¢im & wiegsindie YA feeuegmyodesrfore|ma1<e\rrs 10
to 21 V\Hé‘iteé'rn the marker proteinis

11. The vector according to claim 8, wherein the DNA sequence codes for a reporter
protein.

12. The vector according to any of claims 3 to 11, wherein the first promoter, or
functional expression promoting fragment thereof, and the second promoter, or
functional expression promoting fragment thereof, are bi-directionally arranged.



sel ected from adenosi ne deam nase (ADA),
am nogl ycosi de phosphotransferase WO 2004/ 081167
weFanAesae04/ 050280 35 (neo), dihydrofol ate rePCVERRE4/050280
(DHFR), hygronyci n- B- phosphot ransferase (HPH),
t hym di ne ki nase (tk), xanthine-guanine
phosphori bosyl transferase (gpt), nultiple drug
resi stance gene (MDR), ornithine decarboxyl ase (0ODC)
and N- (phosphonacetyl)-L-aspartate resistance (CAD),
puronycin actyltransferase 5 (PAC), gal actoki nase,
human fol ate receptor, or reduced folate carriers. 23.
The vector according to clains 11 to 22, wherein the
reporter protein is selected fromluciferase, green
fluorescent protein, alkaline phosphates, and
hor ser adt I Yo AEXdN dey & the eromstitarstine. dner tdvedsiendne 024, A
host cel | "R &Hadtackadtcwichd miyiERoNoaC BIgTRE inRYA  endany
of the préeeeinggeadngs mplyadedBio Sites,The oSt riedmk eniry
accor di ngstaeenest ¢iEA) 24, wherein the host cell is a CHO
cel B. 264 Tik vo¢tad @S frcOdfaint 13w Ghd Glalbidy fneris an IRES,
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t her apy,,

'I%eo vector according to claim 18, wherein one subunit is the heavy chain and the
other subunit is the light chain of an immunaoglobulin,
21. The vector according to any of claims 9 to 20, wherein the protein of interest is
30 selected from FSH, LH, CG, TSH, growth hormone, interferon, TNF binding
protein I, TNF binding protein Il, Raptiva®, IL-18BP, or muteins, fragments,
functional derivatives, fusion proteins thereof.
22. The vector according to any of claims 10 to 21, wherein the marker protein is
selected from adenosine deaminase (ADA), aminoglycoside phosphotransferase
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(neo), dihydrofolate reductase (DHFR), hygromycin-B-phosphotransferase

(HPH), thymidine kinase (tk), xanthine-guanine phosphoribosyltransferase (apt),

multiple drug resistance gene (MDR), ornithine decarboxylase (ODC) and N-

(phosphonacstyl)-L-aspartate resistance (CAD), puromycin actyltransferase
5 (PAC), galactokinase, human folate receptor, or reduced folate carriers.

23. The vector according fo claims 11 to 22, wherein the reporter protein is selected
from luciferase, green fluorescent protein, alkaline phosphates, and horseradish
peroxidase or combinations thereof.

24. A host cell transfected with a vector according to any of the preceding claims.

10 25. The host cell according to claim 24, wherein the host cell is a CHO cell.

26. A process for the production of a polypeptide comprising the step of transfecting
a host cell with at least one vector according to any one of claims 1 to 23.

27. The process according fo claim 26, wherein the transfection is stable
transfection.

15 28. A process for the praduction of a polypeptide comprising the step of culturing a
host cell according to claim 24 or 25 under conditions aliowing expression of the
polypeptide.

29. The process according to claim 26 or 27, further comprising the step of isolating
the polypeptide from the host cell or cell culture supernatant.

20 30. Use of a vector according to any of claims 1 to 23 for expression of a gene of
iinterest.

31. Use of a vector according to any of claims 1 to 23 for selection of clones that
express high amounts of a gene of interest.

32. Use of a vector according to any of claims 3 to 23 for simultaneous expression of

25 two or more genes or DNAs of interest.

33. Use of a vector according to any of the preceding claims for the manufacture of a
medicament for DNA-based therapy.

34. Use of a host cell according to claim 24 or 25 for the manufacture of a
medicament for cell-based therapy.

30



