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1 EXPRESSI ON VECTORS COWPRI SI NG THE MCW | E2 PROMOTER
FI ELD OF THE | NVENTI ON The invention relates to
expressi on vectors conpri si na the promoter of the 5
nCW- 1 E2 gene, or a functional expr essi on pr onoti ng

gene, of S VECTORS COMPRISING : E2 PRO
t her eof mhereln the expr essi on vector does not contain
any conpl ete gene of t gguy el I's containing
such vectors, to nethéﬂEL% %EE@YE8§@¥ilred
pol yprepinveetorbyelates ng eMs&Bmv(peaem comprésirigptise pamiotbo of the
f said expression vectors. 10 Expressi vec [s
PR (9rc RSP T PR ey TR arkior an
enbaocat eff theoptCddED ygetr@gedrherfumttohat hgpreemonﬂ@Wah&ﬁg fragment
accord ane

henh]ancher . are preferred in | f ih
t ?rr‘?{?en\%’iedﬁ',”a‘BSr%pé‘iﬁsﬁ’ﬂ VeGer A3tT "Bt S ?'Er%”yaP%mBFF ad58g o Ahe
mGMM -todhostctelenabntamity tsact weetord, 5 tBAMGREUND @edUditg desired
l\g (%} Si. nc decades, essi g vect gﬁave been
PR Ry BeS SR ession TS Rin e il BfestiiAgetors
enlccEi(pm@sml yqsmqn’slctmol rrsrngpmetmoms\/ 0E2|pnbmotestag|dnthﬁomCMv IE1
cells. Strong viJra [ ul ar 0 ers_and enhan
relel R blEdoddsh e ufh BE pal SRV BhRafr, K BhiERSe i
adcendehse Wthuﬂien@vemtwmsipemcutarlyst dbtre ptarastefseate amammded in a bi-
nt DNA into 20 the host cells. The i nmedi ate
d'r&%ﬁ?r&? 21B) teqhéral on of the human cytonegal ovirus (hCW)

has bgen sgovvn to be particularly suitable in thlls
) t
dertved fromthis GGy ROETREINYENTRN Eros2300 761,
Unt i$ind:a)otaapadésh;se;ggesicrreg/lebmwrneveeqemnmdf amnvetHirlees for the
rus av n. ar el
B S VAL e P bR on B S B R inhost cels.
Straj@ntmaf oreckliuar bmrmier_;s amlvmhlal uteragcbzbaieg uséd gmgmrzslma dehe of
G AL B PG bbb b iR babyecta i g tiat Bha into
them'os’dcenlg ahe Ilremedlateogmys (Ily l:memnofu:helebmntdrnecytomegalowrus (hCMV)
T EnBlh d6 T, PRL Ry Ui BT et FEsntBuldor
cquajri:singtgehe emmm?.:cﬂercmd mnelﬂd;aegloh aaslm?dast . ?ffrcag Et'é>0t323997B1 .
LZ?S r%t?qocgy rﬂﬁé g%f]rag Ia@?y g Lfetngasl?r% S?rgemnpfllﬂéacty?o%egalovirus
(MG )oeve been rusett araedly, | athoygromMEM¥ dmweﬁ rragutatory elsnemnts were

GBIR S be L0k SXRLEPIRO0 Bl (HNBPRLETL BIRUR BLALELH: (Pt al

Z1 NoOwsKi 52 Nges el 1y |nant
2008).ecul es containing transcription enhancers from nurine

cyt ({Jr@gf%b%\%tl Lf&e (/Mdi%s‘ég e§%€r sggn vg‘c%irsthgvmg a DNA encoding a
heterologous protein under the transcriptional control of DNA fragments derived from the
mCMV [E gene region including an approximately 2270 base pair (bp) restriction
endonuclease Pstl fragment isolated from the viral genome. A 1387 bp truncated version
of this fragment resulted in significant improvement in the efficacy of the DNA fragment
as a promoter for expression of the heterologous protein.

US 4,968,615 (Kozinowski) describes recombinant DNA molecules containing

transcription enhancers from murine cytomegalovirus (MCMV) which can be used to
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2 enhance the transcription of structural genes in
eukaryotic cells. The nCW enhancer was said to be

| ocated within the 2.27 kb PStl fragnment identified by de
Villiers (US 4, 963, 481) Manni ng and Mocar ski (1988)

Lysed. the f ¢
o PR B 3Rt BRES Ao A oo oo
washsaideothe mcatedomithiimare 2\2i7r kis Pswei&ga@nstdemmm bhratei VidietsheJS

4%%2{8t:eporter gene under the transcriptional control of
'The | E enhancer/pronoter, thus disrupting the I E2

genel\/larirrmbaenld MmolaERu 0oae) armtyneestté @umctondl dnmanbee:f\ﬂmijMv
i cated n s thu

th
EZasabl foriedicatahe B gk RO MEbavin £ Fo L ORL 3 B0 aipant yirus
wdsheorcsyriicted dalvingi the S mpoherl@en‘nsumdiae theClvlein saniptiored chaiivd, of the

iRy T e FRBGHErSoter] 1o SeRER] b8 R st PG Fl 2 Bone

empee;smn vasd deschsesed, mndsmggwasjsencépbqeted\/mbnnalg aihd authors thus
f urth

cof AL S LR SR Tt T B e Ao e b Bbagges sur
asTthe nnm\AV@nHQdeBCW{;) nes &e?e;sﬁgml cﬁcgrd/tlmaerMCaRNAanndld:Heilgg of any
i rection o S. is s

PR ity 0P, ERc e nrbiMBish pon \aedBRfiasekl bE sBRERIY by
MsetnueaceMoedrekired to as | E2 pronoter (Messerle et al.

199 Th f b

oot " Besnt T B Pl har P GReO B BR 1B B Sy man
CNMU ISUNgIsiRY TBE ﬁﬁblEseI BN EX s Jdre a preeseh imdjorv@RNAoOm the opp05|te

h .t hat t h

BB oo T e PR R ibpad e Rle Y ihRe TPl b s
prefbiec sequtednge defenred tohes IEzmrmsneomledseae eg@n®Ah. i nt er est

on (1B TEQLRPER R 15t s, e bRt Bl 1S pgRen o
hetdrdlogegs pmtmmmr.l s herein called the nCW | E2 enhancer.

This enhancer fulfills the criteria comonly applied for

enhancer definition, i.e. enhancing expression
i ndependent |y from (SYMMAFRY DENTHE RYVENTION at i on, and (3)

enh CI t he xpr e | h roIoo I
R T T I
coarpriemgrtlars H2promettr oegiorc ofitpe NnEiMg cah effipieatiptitre tbé ekpression of a

,ntgt% ﬁﬁgghsf‘g&e é#%% gonal expressi on pronoting

agrmen or an enhancer of the nmCW- 1 E2
geneTheomvantfamnlstfunhm basexdporess mlentfivatiorcion@ hewgmeaancer in the

méWlEﬁfregg’n ﬁ%rpl A@?@ﬁ)&gr%%hﬂeqfig%nﬂgﬁc%r n]%s er?h Q\ 3} fﬂlfills

ny conpte ene 0
the criteria commonly applied for enhancer definition, i.e. enhancing expression

independently from (1) location, (2) orientation, and (3) enhancing the expression from a

heterologous promoter.

Therefore, a first aspect of the invention relates to an expression vector
comprising the promoter 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.
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3 In a second aspect, the invention relates to a host

cell conprising a vector acgording to the invention. A
third aspect of the invention relates to a process for

the production of a polypeptide of interest conprising
the step of transf ing a.host cell wth a,vector.in_ 5
rcoonBahaaiantt AeRE i hePich S o D hbih e Gisnong vRctor

adcuintg toithe evatties. to a process for the production of a

pol ypept.i de of .interest conprisSi the step of culturing
Phe” Mo Bpiect o 1t FRisp it PORES 9,4 Aloreh€ BarcheCitopiiiion%r o
pawpeptideoof inedradtednipoising ehelstepodf teangfectiog aihostcalbwitlamcector in
with the.invention for expression of one or nore genes
FFOUBRAEWE? NSHPE SR 10 1n a sixth aspect, the invention
r el atlesa faurthhaspeste thod ireentéet miated td heprocessnfor the paiduction of a

PR Bl R e SR SRt € BB oo Tpiien.

vect ok fiftm agmand ofl thiecievenitibh rélbtes fjo dsende ofi anvestdn iaraccordance with
- based. t herapy. 5 BRI EE DESCRI PT CE. THE W NGS

3P VAT ot S a1 hoE oL ey B 5 RS SO E R | @

bi - dilnecdixtbmapeddNAe @lventart relales iovied uke ofra tvbetontiMie lirfkzention for

r edi.on [ u i n_expression constructs.. ,The, +1 sites

SO ol SRt oS8 AR B S i,

I ndi cakedntr asgeet telates Yo thEhese of @ eegoromatesrsdaricerwibhothle present

.genes_ar own. in a box. Hpal and Xhol restriction sites
'%”ﬁ?%'%ﬁ@éﬂ’%ﬁd BSIEPY- The - 682 position is indicated wth
respect to +1 of IE1l. Fig. 2 shows the reporter

2e s bold 1ine BRIFRDERSTUr CON G 1k CRrbNE open”

Figr t aivsws Ahe Fhquanegadfi SEQPDONOL dr whiel 9s @obitdiektiqraGCNA element

repoitued el op ol JECRaRR ) ¢S B G h b Bty hE e s

| E1 gpedofbTAebogkes wiethe (IRRENMN |IEdrdbraotessearel ibdicatedyvespectively. The

) B8 SRR A BRI e P D, AP EXIHNtn snes
pr oravé ahowln invieald. ThE1-682 ositien isdediedted witp respetiMy’ +130 IE1.

Luci ferase (AXhol), IE2 driven, IE1l mnus). F:. Luciferase
expression | E1 pronoter driven, and | E2 pronoter del eted

Fig.iB$hdVaWiad reparter epasteictd Ao G iThe nudiférade képqrter B2nensnsvn as a

o P 5 A b DBk SR RSREL! (55,1, oL 5e
0. 68A:Kithe)negative promoter-less control (pGL3 Basic).
B: An SV40 promoter/enhancer driven luciferase reporter vector (pGL3 Control).
C: Luciferase expression |IE1 promoter driven (pomCMV Luciferase, IE1 driven).
D: Luciferase expression |E2 promoter driven (prevmCMV Luciferase, IE2
driven).
E: Luciferase expression |IE2 promoter driven, IE1 promoter deleted (prevmCMV
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)).
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4 Fig. 1 shows a bi-directional construct simlar to
construct Cof Fig. 2 (construct CG2) with the coding
sequence for |L-18BP (bold I|4ne) linked to the I E2
promoter. Thus, in this construct, the nCW | El pronoter

A A B SRR S P B2 Bt 2 i
i nt rtha cofihgseduancalfsr. ILp@BPAbol lne) Anlsdtioashé E2 promidtar akes, in

repqr.ter ne, expression _fromthe different reparter. .
Conabis Eo TR, BT BRI BPndte: Slas 1EecdsBh BidShsion, anc
G GhituiGareelsly the ondMVNIER pooetaten dmes @B e BEdiomeTrangle:
transienw%/tranﬁfe?c]t d with constructs Ato G or 10

moc KO PG NES PUY f er ase activity is expressed as RLU
= relative light units. Ft _5 shows Luciferase

g A T UIRERE DB b kP RE Ny by SRDRHE S
t r anhettudto thatvatehdepictsd inUEihs2,RonsthctsAdn . EEH@SS ceisigrdverdin a
in Fig. 2. Lucifer expressi o s_assessed after
15 afmSpedfalFiEEM R FER R RR R MG o i Al 6. o
neasuocdrasidiidd. alitiferaderattigityan expreassf acR L0 B raktive lighd Onits.
500, 300 and 100 ng of the bi-directional construct C 2
shown in Fig. 3. 20 Fig. 7 shows the amount of I1L-18BP in

Fiad khows tLbhefetadd exprkdsivre neapaedadsaRLE ihr stable hmold vAtransfedted

transf [ erjment accaordi tQ Fig..6.(construct

o 5EhER S5 THE I TR 465881 el tlineebs SR hfcts 0
ver STisF bnd iH, as aepicebis Hig®. iLuciférase expessiorents acsaxsdd mfter 21
to F4ags. 6e|a?r}% 7. 25 Fig. 9 shows the anmounts of

Luci ng% FHRLU (lefty axis) and I1L-18 BP in ng/m

(right y axis) expressed by 48 individual clones that

e i cked. 8 days after transfectiqn_.wih th . .
Figho6 SpPE £ Flieteesinefrstt meed MR S A bR granstagion wit
det e39X0; 600,13001and 100 nglafi thef dirsetionakcamisttudt GRBh&RMN Fig.d3.

2.5 ng/m for IL-18BP. Each increment on 30 the X axis
represents one single clone. Fig. 10 (a) shows the
Fig.epehbtes toomagtount bk ILHIGRP M ndhén theccdlecdies separnatantsgfesre the

(Lug),_i.s $o : a%g)gﬁdli e a .ge respective | E1 and
| 2 ot SRR et i bl o AP LERRRE R ancer <
are shown as gray ovals: Light gray for the known |E1
.en er ... and. d for.th WE%enhner H: .
rig ARG g ke S b, B9 D8 BEDAGE bl n e
Lucidxpeanenteaqooreiégi torfrigsl 6 abddi f er ase expressi on was | E2
pronmoter driven, and the |E1l pronoter was
Fig. 9 shows the amounts of Luciferase in RLU (left y axis) and IL-18 BP in ng/ml (right y
axis) expressed by 48 individual clones that were picked 8 days after transfection
with the bi-directional construct C-2 (as shown in Fig. 3). The detection limit for
Luciferase was about 500 RLU, and 2.5 ng/ml for IL-18BP. Each increment on

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
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5 deleted; J, K, L, M N constructs contai ned shortened
nCW pronoters, the position corresponding to the

nunber of base pairs from p, relative to the +1 of

|E2 as reference: J: from- 1076 10 K from- 783 L:
from- 587 rom- 387 N _from-189 15 Fig. b
Showpen Tas: 5eb B oot o B A8 BB e gor e kRbun 1E1
consdnhaoter, &hd darkigracfoothdineg IEQ ehhgncet0 (a), after
transient transfecgtion of CHO S cells th wer e r.OwWn in
& Rt e b 2aReP Mg 2R Sda L Wbl et
condt Lucifesade expr¥sdidratvas dBRI prechotehadirineny rke? then Hiein p@mot&Owas
(gray ovlalg W th the SvV40 pronoter. The gray oval
repres&?% dt’he | E2 enhancer from-587 to -189, the half

gr ayl, agdl, Melr esesttustst domtdiket stmdreemed rmExMynprod®ters othe p8Rions
The arrow above the | E2 enhancer i.ndi cat the di.rectjon

of t he BHFERLERS @ B S RES ptif PR LB Gl g™ o
i s shows2 asrefefeatel | i ne, the Sv40 pronoter is indicated
as aﬂ ro&e_n1 row. Black oval: polyA 25 0: long IE2

enhd Eg eoghence (-587/-189) cloned 5 of SVvV40 pronoter;
P. ghofrdml-E83enhancer sequence (-387/-189) cloned 5 of
Sv4ﬂ_égrroon0%§7r; Q long I E2 enhancer sequence (-587/-189)
clo Br- SV40 pronoter in the reverse orientation;

R dWordm F B27 enhancer sequence (-387/-189) cloned 5 of
SV43}H_3r orrg{13 inthe 30 reverse orientation; S long | E2
enhahc&"'s %Lence (-587/-189) cloned 3" of the Luciferase
gene; T: short I E2 enhancer sequence (-387/-189) cloned

e 431 RS SR ol ST, 1R, PR SR HF G

r eveacserdorg ®nFEigt N0NR), GafteV:traskient tramZeatioh aof cC@HOse gakn that were
(-387/-189) cloned 3' of the Luciferase gene in the
revequ\gnlﬂr% 3%@%?% r;neg{?"'n(tontrol, SV40 pronoter and Sv40
enhancer in 3 of the Luciferase coding sequence

Fig. 11 (a) shows further reporter constructs O to Y that combined the new IE2 enhancer

(gray oval) with the SV40 promoter. 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.

O: long IE2 enhancer sequence (-587/-189) cloned 5’ of SV40 promoter;

P: short IE2 enhancer sequence (-387/-189) cloned 5’ of SV40 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
reverse orientation;

S: long IE2 enhancer sequence (-587/-189) cloned 3’ of the Luciferase gene;

T: short IE2 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;
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5 X: Control, Luciferase expression driven by Sv40

pr onot er W|thout any enhancer, Y: negative control, no

pronmoter at all. Fig 11 (b) Shows Luci ferase expr essi on
from reporter constructs Oto Y as showmn in Fig. 11 (a).

Cr ancigRt 52 “Bel fefuded S PR Y 1 Tgfase gone i

Luc:| f etrssevactioviehtatiors expressed as fol d i nduction as

a1 Jin Ryt e VAR hEh e A ableeLing? R A e g focine

bars: Iseql@ricEZ enhancer (-587 to - 189) hat ched bars:

shor cer -387.t0

" oga el LGRS dtlioy g B sydo idrioshyhup pny enancer
c onpamepgtivelmntrend pnestbraatar with t he known hCw
enhancer. Cells were transfected with control construct A
(pG.3 basic, see Fig. 2, pronoterless), control

Fig drigby shotvs B ucifésaSe expressicefeorkirgporer cﬁ\&@rctsr(r)ﬂmt(eas shiotvh in Fig.

(e 7B, SRS RS YR g i B, DR AL S

SV4Qram|thetdeW|tw ctolrnstmhcter(hatn C¥r ) ucifesasse bttrvrty‘xss caxpsdssadtas Eld

Fi 2 d 2. ip whi
e MSSE sk dmeptedle, Bk EPIRLEIHle &0 BraBspp Pyl he
vvas S\efdl me@tebywrtrbet amoemhane&VOpenHzens dong EHpIerreacéSEE37 0 -

vt Bl BRSSPl 7 R e B 16 o3 2 sgappnmic

new scB2. 25 enhancer. Fig 13 shows the bi-directional
vector used for sinultaneous expression of |L-18BP and
Luci ferase. IE1l and | E2 pronoters are indicated as open

Fiar t2elsowsT be ekperangitecompapng srenhew ilE2 eohartef moth thé &nb@WCMV

si grirereCar b SlecPug sl PR  pall s Fio

Co nsa, rprrmhot#ﬂéss) Leonirbecaseuet® (EGlsk dirlf senFigER, B/éedmptanotandith

L o o A Bhditoer RESTRHCR 1o, 31161, BRMEREGSE ColRE R, gontrol

#14@onkingit Xe(Rseuex pee $5e dl 1y, S\ED nn‘omthremrtmmjemhantSrﬁPas well

ocdkBhautERSEhe B ATt 54 08 H ot e

arro UBR2 £nbénaex peqamxeel (bog iversicas 587Rb ;18D plvas yemaqesl)byahel known

tr angﬁg egﬂ%c?f 5 %hé ?E&%b}?\%% Lucrferra% e?é]rneﬁeﬁed in RLU (x

ctl o 'n-Seru
W t haxes)t Rletched nsrs: uwtth #®6worh@mw0emanoerdr®@yt farki gith Iigaw 1E2

Bar s: nh%H&%rf erase

Fig 13 shows the bi-directional vector used for simultaneous expression of IL-18BP and

Luciferase. IE1 and IE2 promoters are indicated as open arrows. The triangle
represents intron A from the hCMV IE region, and the gray oval the
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.
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expression, closed | ozenges: |L-18BP expression. Fig 15
shows expression of luciferase (RLU, lefty axis) and

I L-18BP (ng/m, right y axis? 10 in stable pools
transfected with either construct #26 or #140 according

t

postCTIRTE; 4140 THERT R el P rnt e ploig e de8RP e £
Wi t fprpmoteny Tha IE2 pohancer qF F87T t8 -8Bk Vdcateaubefreeanyiea two
sel ecti O{ér - puro). Bars: Luciferase expression, closed

| 0zeVGEE*" L- 18BP expression. 15 Fig 16 shows the tine
course of Luciferase expression as in experiment of Fig.

Figord P i Krpub EUCO Rt Rel QR IRAD H'S £ e eer
C ogeg/ni ozghn Yeaxis) 2fter-trpneient transfetticopfBHO cdlsigrownpaiserum-free
I d,.t l.e: #26,- #1140 - ,
20w Al fer Fomuebiiy PRl Bt iRpsrese
ex peaxpressionadessadozrenges: |E4'1@BP]eG<presbiegend as in Fig. 16.
i Reph A b R SO PR LR o gy
| L- 18 abwnsrro%'sénmfeo(téd)wermgm cbnstngt #26 ()rr#’gmaopomngﬁt)) Fig. 13.
E 25 | t
PRSI ear SR 7 Vadks B R na RS "tk S0P vare sopt wier
EHOt seddclisn Mtakpluyomycnm&ﬁ pmbg;br\g?]nt&wieeh?gvnumt pﬁlﬁﬁnmlg smﬁﬁ?n (-
e n_sel.ec : ;
o it loREs: BBk piea Rt s bope 1+ ABREiteres oo,

construct 30 #140. Fig. 20: The protocl ones transfected

i ge ey bls e Pats Bl it e RiEr T of kbRl i 15 The
Cheraxisoepresents téne DEWAbkEUI@EWlSH@WW GFg. TIBEcdridgpdAd €Nthe 3

In acc d t has b

sur GBS Ty B de (G RS o cepirdr b s iRl et puro.
ear IQOQBMne{dgE’Zﬁzgerpaur@flargheqmmel #ocypwoegal ovi rus (nCW)
is efficient in pronoting the expression of a pol ypeptide
of interest that is not the nCW 5 IE2 protein itself,

Fig .1€: shofvsainfeet@ired ofg oS Bpodxppessionde ther expeomentraccdhting to Fig. 16.
exprlgssu on |X? ]S is not supposed to be the nurine

cyto aI ol I (s 'tself, or contain any conplete nCW

vi ral genes but it is a vector conceived for reconbi nant

o e S SR
nCM\(lelftEQ ayeshegndolL- BEFUerRpressiah (exErgEss urormgpnlo(rmghi moaxis). Each
F QRO L B0 B 6 Aol e LR R BB S BacHRE T

not contal n any
established from CHO cells stably transfected with construct #26 and were kept

under puromycin selection.

Fig 19: As Fig. 18, but protoclones were established from cells transfected with construct
#140.

Fig. 20: The protoclones transfected either with construct #26 or #140 were analyzed for

Luciferase expression in a 96 well format, inverted ChemiDoc view.
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In addition to this, a new enhancer has been identified
in the nCW I E2 region, whigh is called herein the nCW
| E2 enhancer, or the | E2 enhdncer. This enhancer
enhances expression irrespective of its |ocation or

expr osai on 1 1 oM R b BIGRIT 1B of S TRHARTR fi111 ng

t he derecabande \xner 1iha poésenainvernloaniseias bébe sunmpvisingly cﬁufund that the

PECRE R TDF gt bl sBERERS st e lcacBRATLL Fhéfv)

ieefliciessinqnoraotratbe egpressigmeid poly;lsmntueebf intdrestehat i het the mCMV

IE? g)rrc?tsl“al t%%%c%fo aeh% SFoio(%)ug lPo\(i)f':)%@lder?rlpﬁoéel([jjwnph %e?@rgssmn vector is

regh guemdsati éo bhdhe triveing cegibomgabvnhkseﬂself,vernd:orrbam By complapy MMV
ronpt er

h i nbi.nat i ith
JiaPodie¥ e iRt EoncBlyBRTor Shorttad BoRER s Plsdhn " o

art vu‘Helrefaiesothappwem:ncmt eeliaﬂeat td lee erpressionf veictoe comprising  the

BB R PR, Bl 06 Eabnelicas rPRAERN, Sofibfing Jechient

thlareoﬁ(emgnemdﬁetdxpresemerﬂelcmn doey rodmontaie ahpeomphdié Igede of the
ter in conbination with the mCW | E2 enhancer. The
"IE2 gene itself is known e.g. from Messerle et al.,

1991.In Baditibre tanihisp a ot enhianesr hasedeh édeditified iaftes snGNV ¢E2 region,

it Bealee re AR ey 2 Bandsiar S hE 2 ENPanser, This ephancer

sthancdsuegrégsion3idrespktive of sl Idegtibrner pmmanmews‘é vis thengkinegand

Shiferrceeinate Hearotote BrodSRranbsIringe L oSket i o

gh énhacteronal  expression pronoting fragment of a pronoter
e R B, Bl P oL g B S EE SPLRS e
anbascared the mENMWVLE2 (geee ass ay Binkiman elxpreishlen agrthaneing . fragment
elpB Wk PEH PR i 258 Foul B Gl G of e
n@e®5), or comercially available from Pronega0O). In
h, th ,

e s e S L S AR DS S RAEE may
doonprise tHRAMAMIONE 2asromotér @ainedor in cEmglnaﬁon Whie ah¥=3pprbpriate known

egnﬁgng trg El'.h(ram pe A%Lrﬂs %l&fﬁf " Ithsee éﬁ e\glﬁ Gagseon %S?Qgr@% g}a? %hé v%cto? Of She

rom nu
ismmtienma;deqnhprﬁwdthiennel\/g/ IER éhmancer dloaeper mommbanétloadwrtm any

ﬁuﬂgblg ‘oromdet L QBQLG ltr"i‘é Gadtd1s tﬁ{ r?t%%erﬁ%g s'éethé'%%v IE2

ohger or 's e core
momntﬂrerconatsnét.ngvmsthemmnvmemrramnercr| ption of a DNA

Sequeﬂ] em P@/Ig?%ne |ts&#(§%n5\ﬁf§r ok %8 I\%ssqute?glcel’%tl he |E2

pronot er conprise MHage parrs
The term “promoter” as used herein refers to a reglon of DNA that functions to

control the transcription of one or more DNA sequences, and that is structurally
identified by the presence of a binding site for DNA-dependent RNA-polymerase and of
other DNA sequences, which interact to regulate promoter function. A functional
expression promoting fragment of a promoter is a shortened or truncated promoter
sequence retaining the activity as a promoter. Promoter activity may be measured in

any of the assays known in the art, e.g. in a reporter assay using Luciferase as reporter
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10 upstream of the core pronoter. Such pronoter region is
al so called the "proximal pronoter'. The person skilled
|nthe art wll further appr@clatethat the terms
"pronoter’ and "enhancer' (see below) are not exactly

851 BR3P Lmros MoFuRt "R e B o 60 TPitel e oG Ry

arvegam&om Fdemegak@hg on nonencl ature and context. 15 The
term "vect refers to anél rrl Ic__)é exo enous DNA o
NS d oY

RNA t/RZEC a@rseew'm thegesent Sr aPRA- PB’“B”Se a

deQséndceesganhipig fl‘cﬁlﬁﬂpb@lﬂén on ta il mmmmrsrm@t@ted X PIgLSs TR IE2
of the exogenous t he host ce The ter% %éz)er abl

APRREG MRS EYMRECF ﬁgmﬁg Ne(Rye £5! aICPS? Rrage anning ffom
UcRTaEEN to B9 bhtha setlisrtkWeplcte@ian Figr (BEXYATIY p&rdyn SKillyin BN art

sequence t transcri hed i 20 proper

B JPERERid Bab B seatiote §rine iV fraP ST Ban be Shos of shorter

A& It &re deiﬁaottaeramlameéﬁhldm\;ési P Rriptah ofLONRAIeguBncd Sperably
ect fusion of DNA . se

not m ted t
VRES 1Brsier EGHBREneS. i dd Bromasshippn 2 SPaRgs JOb 2P e pairs
L?:engamf oft the &Bi& i prémoteyt QU@g@FdhvatérUEegﬁdiﬁts Bie6 dallsd aM& “proximal
enaoge
g

[ regul ation el enents. 25 An,_

SRR APe PRESODAIRS Pene Higvh Bl BRPBr B ReL R erms promoter
dndnehhamzrt Geb meicg e trioe exécrt@rtfsﬁhé@taha nh&fthos etheo proffdter may
c%)enes re specifi (:alr %B?t he term "enhancer." c%{sed

BIRGRR, Tence RIS o B SBPOFSE I GHBRE Via EOBRIisH pEanots! regions,
c&;p@ﬁ@ﬁgan nbfeholdise ad coragel | or at es expression of a gene
irre ct|veo cation and orient at
e gIRdelTs yuk sfersdaany B ohah S 0aSB R o5 RNA et & useul
fatl gl Betrihg, ekdgenous MNA o Q%m&iellOfoatrleﬁlg:aﬂé!rprai'ﬁ%roélpmﬁprlate
nor e tha one Brom)t PreferS? % t he enhancer

0

CRIFSI8DT LETPEBRNs VA kY 15 0 he promot er
Si W|Tlﬁtéﬂ?l3&>gerad}y fm«re@t bo0sdd haémrrﬁemscmnanhalmhﬁg% a promoter
of an _en IS or truncated. .

i REUF R a0e RE DR 85 AT GER BN REFHERFG WA0F (AnEibegign the

pFogervemiato efprédiethe jeast ¢OA pF efrer @A usdsTohBeSofdhe promoter.
ragnent in ng nucl eotides -387 to -189 of t

TR Sppiakli 5 ca CRaHOTSIRIE! BTV SIE I CRSERD Acisel fgon of DNA

degleatdege to +1 of IE2 gene. This is fragment has

enha r . functio and o cal

enhaniT& tesfiopomplgte Biie btemithE Biels 15 Aofel B of the murine
rdimbamnus tHalf Ray/ BC H\OIf (mnpémcﬁeswml X5 alﬂBanegulaﬂémdlen@nts
nucl eot |, -58 streamre

Che. bl BENER: HaRBaiate ©eiedon G Tt RS [Ease tne

tgiseriptidhi f dricagnmidte basesemhﬁecseéuﬁwugt th@nterrﬁr'fdnrhénces, as used
herein_ al BRI cal | ec{ E2 enhanfher I % versi

herein, is a A regulatory element ces, augments improves, or

ameliorates expression of a gene irrespective of its location and orientation vis-a-vis

the gene to be expressed, and may be enhancing, augmenting, improving, or

ameliorating expression of more than one promoter. Preferably, the enhancer

enhances expression from more than one promoter simultaneously. A functional

expression enhancing fragment of an enhancer is a shortened or truncated enhancer

sequence retaining the enhancing activity.
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The vector of the invention may al so conprise yet a
further nCW | E enhancer, 10 or a functional expression
enhanci ng fragnent thereof, herein called the "CW |E1l
enhancer”. Such an nmCW | E1 enhancer is known in the art,
e.g.fromUS 4 968 615 |t nmay e.q. span fromposition..
ey eoer 3t s M dRT Bt e B is S Padno T R hlcEbtdes
—-38ZqoiengeofsthewCVYi IE2 gpstisant tegionythieaiclegtidenurgberglgdicingeretative

[ ti f he,. mCW | h
o P THidtPRomER B8 GEnet R T e g ML BTN, Farled E2
enmagcdrishbheersoonpri se a sequence spanni ng from base pair
-1330 to 488 | ati t it +1 of the |ELl i .
F g e Sliaied PmiRgiin S testi e et Soreant Tafuding

nyafeotind £+587stowel89. of Bye sl IER ohdihézemn reyivte the nuaetdide inombiedng

he | [ f.th 20 i_de ..of .
oo a8e et 42 98T C o HePeBene rrene kIR SO it e
alsr edlediE2 entemiceolong vérsiomect or further conprises a

h is diff t f th -1 E2
o " el B Rhedufsrbed MY el R g 1813 el p MR R francer
drma duratiefia rexpceseioh oslinamoihg ftdgenene teneofphetelre calimdethei ‘@MV 1E1
SRR ar “or artificial origin of a functional expression
pr ontBuchgan MCAGVeRt ehhmoreoi:s kdOWrﬁmctbewﬁnceeg\gmﬂn usge,968,61?. It
t ti it t hat,. t

BEE S50 b R b P ST SN Blab ol G537 of e
JeglLigpepdHoda infFig. Mt dreastmbariogbeing relatiMv/tol -EL pqaitomodfene IE1 gene.

h ' f nbadi t.. the vect . .
e BLE bR Bl e <o o e kg lfR e Bessitmregtor
reac funthepcompriiser a sequence spahmiog &bmebamegssi -e1B30to 61BB] refptive to
f t f.. f furth i tabl. t
SRR ot BENERN ) ST oM el I Bl sl e B AR 1 o
rivihpter bbeve®V40 pronoter, or artificial pronoter.
Pr ef bly, d : ' th f.th

o B9 b SRENERP TR R her SF2 v f Ry Beishat dne

patypeptidd oftinteeesb may égtieabe thoeegsedssi on. Regul at ed
, he i bl e .
por 11 2Bra Pl Fine BskeblioGeBlop: BRuBER eReFEhTERs Barofprer
thathis diffddeént EbmgéreemCMV-EE2 promedtenrmal a éxptiesa | expressomopromgpting

fr t thereof. It is thus particularly preferred that
fra{gh”ge%%%ﬁorf'st pronoter is the nCW-I1E2 pronoter, or a

f undhiaopeferssdperabsdiment trarvéedtogoff thagnemtion vempd$es adidsttdmel a
sez:grgcgr) ngogfog%r'@b/?r:a)l ﬁic):gllluﬁ]%re g(a&g'}r%@] F&qiﬁé@rgagﬁjsaﬁon%{ e)?prgéasri]&nt &r%rrh%lting
fragment thereof.

In accordance with the present invention, it has been shown that the presence of
a second promoter leads to efficient expression of a polypeptide of interest from the
mCMV |IE2 promoter. Therefore, in a preferred embodiment, the vector comprises the
mCMV IE2 promoter in combination with a second promoter, or a functional expression
promoting fragment thereof. Examples for further suitable promoters include the hCMV
promoter, the metallothoinein promoter (MT), the SV40 promoter, or artificial promoter.

Preferably, the second promoter is a further copy of the mCMV IE2 promoter. Such
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The nCW-1E1 pronoter is known e.g. from WO 87/03905. It
may conprise the core prono er containing the last 47 bp
of the sequence of Fig. 1 (b or additional 10 100 to
200 bp upstream sequences (|.e. the proxi nal pronoter),

rulfer brfote SO Tiby MohbR, SBRETuE & SRR Uabsils’ Reguiated
expragsionyay bmmau@blefoere*peebsmﬁ)exbrmﬂn Iot gethvect or conprises
ncil, udil

f S
ana RS enAsear Bomae ™ ste plele o B Al T gt e 2
functt@nales;uprdézuoerﬂnanomghfragmamWefreufclt |s<1h?st paﬁpglgrf,zrs;iérgferred that the
! t ere re .
rird R RbleE i the AETles BRIiREr, of Bsthate ™ skp s PR plfifeting frament
theneomahe |the mascoad frrwmdtenisdhe ed(\e$E1 pronmitanot a ighctioread BRpriession

" o ff bly linked to a DNA sequence coding for
PSJE‘ %gd&g %56? peptide. In a further enbodi ment of the

20 i nvenhCMV- IR homoteaisdeowofe.¢. feom YWEATOB905. 3t mpaes@anpriserthe
esslon ve

h h h
PRSP e sk 2Pyt Pebenbe & Eickil WA Reagqgiona
‘E{m)qd 00 dpapdesarh Geqaerees(is. theqiiroxmtaépmtoterb toriitamdyucdnhgise the
G BiorSEns FRuon o o L T BRES T GG . see Pio
Preferred that the DNA sequence codes for a reporter
Phan BAL SRS PSSRt B e RBIR S 8B vs SR se et 10
NO ot anciudxﬁg ibothethe JE 1 amimkerEz pn@pmtéreaa welhps tHel &1 enlgamer and
e _express

i Bov 4R EahIcEh & AV el S iaiEssif BPe Rl anredle of
he ) B2 polyoneptLte LUseLl ot an extracel ubar o
or ot iz Bl HEER Y Fneeiet e Vecf st hbBEGH Hs Hueption. e
prbmotetnrar a functiortat axmamm*r pnomotlpg Oagmansm«alreo_fa,sis gpemlbllly Illnk?d to a
BB BRIRS TR RESCBY pRBBERLEL Tu e bl RRER SRS o the
mmnnblel the enice@endii the mlenildres |pr&sentj<a}rj'?heilm;]<p:,\%si{sigﬂ Ivieﬁtoir tSogether with
xpr e§§%’ﬁf% 'ngll\g}{tggasg?g‘% Bgl S‘ép&@?t able in accordance
Wi It rPr‘IeTe:l;atpy ,@lse DNA segeendecsvdas éobra oteimeafarterest. or posln t : ve
=2, LR BB A B0 =00 o SRRl

arapiifinlolglggoesi de phosphot ransferase (neo), dihydrofolate

redyeLans L DRER) 1 AU OIS RORRIR L0SL BT BRGeih P

t hym di"ne I fias I e-"guani ne
phos$honid hiws wectoansff dreaseeqtypt )contair trgrkethdnugne geombiencany

O%?D(F?&HI%I‘I\I/%R¥Ub %rﬂb?w? { ofgo“?gt‘ré1r b(%qx'%gr%g{s n{a?kD(r:) re%orcger amplifiable gene,

phosphonace
etc., may be expressed from the same plasmid,

In accordance with the present invention, the polypeptide of interest may be any
polypeptide which different from the IE2 polyppeptide itself, be it an extracellular
protein such as peptide hormones, cytokines or growth factors, or a transmembrane
protein such as growth factor receptors or hormone receptors, or intracellular proteins
such as kinases, phosphatases or DNA binding proteins, depending on the intended

use of the polypeptide of interest or host cell in which it is expressed.
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resi stance (CAD), or puronyci n actyl transferase (PAC).
Furt her exanpl es include %as used for selection by use
of particul ar netabolic pathways such as gal act oki nase
(Schunperli et al., 1982), the fol ate receptor (Zhu et
,@081% or. 10.tr§ uced folate c: er Assar af
. Magsy Pratging uitd ?dPt?FeCPr ‘é?é’Y SPHTE‘P{?”Q%% €9
neglatept riaimvefseiebﬁcm raatkerss oaannpnf@bteegeneg e%mﬂ@rntledmorotems
s use

et ee G SearERE Bt G Rl Saeps Bl i)
dileydrafelatd federgtatsﬁl(:gl FRD nteomymBmosphc&ranﬂ;égam; (rmmrs)r om)thymidine
: a can

GERRI Srerftie bl ine PhsRBo R Adbatolast S R B SR B Sitance
deapo(MBR), gemithineayedzebaiyzdet (DlDI@I eha Ne(phos'pﬂnneacretw Laepértate

Ll VIt

B Yoot SERORT $E0Yar R ESs. (R Re" oadRB, povoe
demes s usddcfor (<98Hipn, bys gse usfi pgrticular f metbeliaspatnem@r tseich  as

g%?ac?ca W)g)d (Scéﬁr%%%ra ﬁcé%gd ME{P;?NSBTP grogzgfﬁee’y\g\} %01), or

rBdmudg‘alete)z)arnéI)(ABﬁrafsetar e1g).ected fromluciferase, green

o ga'Boeb Byl FaBraf o e PBPEiRE ojntorest is a reporter

demer anol ecul ar conbi nations with ot her proteins, such as
.g. 1h El Pr h P

T e e P I

re¢arad gene 2bcddiiyly gemr prodottithattdaarte itidrdified Lisingsmplerndglensive

th nt_i ti is b h d that .
BFhas 8h BRI inbalEa LB, destf afoh B8 B gogipn of the
invendibe sir amagctive feecdnhemelderéoformq:)beed gehesnlay |belugadotvddetermine

7 PP B L Bhit sl = el ke eioPlE, Sorsaten ) foos

E ey moCMe | B85, rﬁanrﬁabgas AaademrcePreﬁsmnd: i(090)) e@mmglmrnrferase as

BEABLARG (RBBERS, 05559 Loo 315RReo8 Yol VKERL W ot o

atimeacally a\farlbblehroprermi@a@)are present in a bi-
dire |on?%srarchlt refore

ur e. rrCM\/-LEZ . .
pro S RElElrowm HEEEEEEn Sies BrERTSErh 6 7Py Alline
gHoeplenés, aoobaaaqwmtaer or | mopsuradisiul glerdxitaseCM- | Rtramolecular

not er ctlona Xpression ormtlnﬁ{

Biiaspns with offer aiEbE s DRAASS Grne roe FoRgstat froeh GHP) o
éribianctd GFIP ((JIB@FP)/ wathr thegealomyein aedraneferise, gérke i(Mbensled al.,

gean E?{p Prroters drive transcription in

AoSr £am 'in?té@tsl §% Thi s arrangement of the 5 plasnid
DNA is al so referred to as a "bi-directional
arChléEeCritmuern?al doata e presen{ invention is based on showed that efficient
simultaneous expression of polypeptides of interest may be achieved from the IE2 and
IE1 promoter, both present on the same plasmid. Therefore, in a further preferred
embodiment, both the mCMV [IE2 promoter, and the mCMV-IE1 promoter, or the
functional expression promoting fragments thereof, are operably linked to a
polypeptide, respectively.

High expression levels may be achieved if both promoters are present in a bi-

directional architecture. Therefore, the mCMV-IE2 promoter, or functional expression
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The pronoters of the nCW-I1E1 or nCW-IE2 gene, or the
functional expression pronotjng fragnments thereof, or
any further pronoter that may be used in conbination
with the nCWwW-1E2 prom)ter or in conbination with the

| E2 en ancer ther i.nclude.a translati
e PR elR 98§ ARl i et B e promster or 2
ftjh\caiopalmxptetssuoofprdsmetmg@M@ﬂdﬁitr@eéw areibi- alredtuumwlyiamnaabed
expressi on [Relntsls men ere
onhante S EbRMRckf ey cRAREAY. bF ERET e ¢t Mieiiey tgréan that
thaf proeotars girive atnarserigttonoim oﬁmﬂﬁeedut—mﬁnms Tey afdngetent of the
[ OC. i hg, stalllt atlon i cle of, RNA.
BT B Bl o8 Rk S BRefrdurpL BN oo
gr oupTrteorpscbmotiersg obfths' ITRBV- IE1ntdromS;M\BIEITI@n(asene thegfunctional
roc
SeferBecdnetlo Promdadiered Phay fliEs BrogiiE hAimay be used i
cetiretion svifrothe paCividi- lﬁzr pmrmtefxprr eseoMneétmaNm the IE2 enhancer,
I\/%E@trtbord Ian(gl imntlh ak 2 % ndl S preferred to use an
FeRen ? fOF 3%? 5! ?W%? arSoym stronic NRNA5, in
whi chntémrmedpwegarwqemnmﬂmemr mespmaTMremf thy nicCViIBESendher a
advant age is. that sev pt| es i erest ma
ectBRh EEsiioh Py eime D ey FR by Id FirRbafy Rinked
te astRerpelemeh®sr reglilatiyge tor anffuentihg rtrq@serfpemn eSuermemﬂmermmlmayt afeect
om)ter 0 he |1 E2 .gene ' orrbln
R HRrRe < Bbuho o FRa Ry RS e S5, BiAEs | Rhmens
aratsaleaied fim metgréwmc<a13|qnngmb5 ‘®ITRspintrohe 3 LHEERsa(sleareo@n\zlazmmder
r _expression ropoting s ces..such
Jeat; R artivd 4 s Py Rs i asienBiiRe S RRUBIGT Sudpane
|RESEﬁeqokmmdoramyd@rrbomgaap(e]s@n%x:)eeoaf g.asduritiordsarad Switd, 1995).
attachnent, regi ons Li al 19 .
The” JePEnelERie B #8 rte SERENL BT Bttt afto Bsupnf NS, in
wiach thie colingreeqgperessare separatet! |bgnher’ﬁY§E8aIT$xe avantage isf that dexeral
enh [S,.: h e, g. . th [ _known SV4 enhancer._ or
PR R TS b aSef ik e ARe Pp PR DR 6 ne
samaembnmter t he pol ypepti de oper abl y I i nked to a first
pro t r n 3
pol ;/Tgé et gp{ugtkgrr §Eelfé/rrq41§mg§&{%engt gloortr% gndl\}i\? IE2 gene
Poresf, er Eltxl:cynmmmhorr@wm thEbrqmcﬂeNfethe m@w\/ i1 géree, aavy ofher natural
t hi a e ane g . r
c%r ér%flmgl B%&c%tg\o orbﬂ} ﬁznzger %]rhcee? Ht Sgﬁmg%c? ttB f%aﬁ?rt [grﬁfzsmn
momntntgasmuefﬁtessumtasnawlaterspbemdaheeltemeatsh L@Re (ag. described by
XQJ [ per [ )
SRR 48 sehonbd LB b ST RN (ehBede ¥ Pibcfipec
B ltiet ala199%). enbodi ment, the pol ypeptide operably Iinked
to a 'FHer aérson skilled in the art may appreciate that the vector of the present
invention may also contain further enhancers, such as e.g. the well known SV40
enhancer or the hCMV enhancer.

In accordance with the present invention, the polypeptide operably linked to a
first promoter, preferably 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
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pronoter, preferably the nCW | E2 pronoter, and the
pol ypepti de operably linked to a 5 second pronoter,
preferably the nCW I ELl pro Ater, are different. The
i nvention thus provides for an efficient vector for

- eSS f . diff I id . h .
8 BB S BB atitg e sl codfof R e S Codl & pfissiins o
ioferdspo or nore subunits of the same protein, or even of
shoul

diff i f th in it b _
o 11 SheBh SRR, Sheldieh BaCh b o IS B = o
groioten, griferabdynthemoGMVAER Iproriéte laad pies palppegkide lopdrably linked to a

Febnd BiandBP R EhE A BOART T Blonis! SR MM Th ehtn thus

provitiesafos b Effetbnt néciot foe csarpressbh ofitwe difeemiepdiypeptides, such as

expr.essian of multi.ple .oroteins and/or buni ts of . quit
PR alrs Pred Proleims, &1 RlefesE oPissigh of By B Breaiueiils & the
Jaodey prefin, che evpe oébiffgrdnt dkedins f shd sarsé¢ ppoteinpsreru)d i bg.desinable
15 nCW., | E2 promoter. is.,a. first, .subunit of . a dinmeric or

i RrDTeN e s R Homy o thdrt S iR i nte st 8L T e

t o a Becpsrdompekitat @rthe @Ereli rapprecidtd eharSkverb Edx e saimt esctors in
i S a _Secor ubunit, of a.dineric or, multineric,.protein,
ZoReRFe SR ¢ Breeht Plraiof B ok, Rlr et ke 1 it Betanc
desvepfoe feapreasion rof andtiplel arateinsvanti/ot kebynite it rjuite rempteaxanultimeric
Co- . expression of two subunits of the sane protein is

pﬂ%‘ie Weul ar | y advant ageous si nce 20 expression from both
prondt &rsreferngdrtbatuthe potypppituctdranly dhkesd 1ol 4 &irst provootes ed. the

' f . d i10os of both . .
Bl el dDen Rh G BT R =ChirBRgrir SPiMere mipisioad dne
notypeptidehepesalbly finkes! toreysedoad passeatat ipesferablyitbe selheV ¢&1 prantter,
b BB T CHPL S TR BRACE TR SR 80af 7RG G suo-
urtite df (rja/dimdriorpranem Ishrmetehpﬁai?m dga%rgamdg\avﬂhﬁhé)gtaenhmh/eﬁgﬂ &o-

oy nNon ¥ , .
SR ROR B S ot e A Ree e PR =l RB gl snce
éxpressipnofrome bothnpacwierdamag nestih ib Imodwntientd:foeimil_ar amounts  of
FRENE, BPLY o OSTTI LB oRBOMRSRhenld, BEISENSH bhatehdhn o
thayprbmoteguabéd, Trsedubunitacuay deemc essenttie tiléhesesentell to form a
r%gt\lgﬁ?enﬁrjofenn such as equi ne, 30 porcine, bovine hornones,
=\ .

i'hstance, depending on the intended use of the
r ecorftrefeanet gyaimpleson diwerid prodeind hetabkentb dei expreassed usihg a vector

lL.nvent i h [ buni t, | he he | t he
BTy arP o el R o ek B Y SRl rosBie sbdFas
faman E8Hyleursan LA, pureae MSétlanckkamph € DfEithes of thakiive subunits may

SRR G B B s SRS N bETRER R WP Bfuy 1e2
phombigin| Thegreesaar skl ddrx tepdrewill @appreciate that hormones from other species
may be equally used in accordance with the present invention, such as equine,
porcine, bovine hormones, for instance, depending on the intended use of the
recombinant polypeptide.

In another embodiment of the invention, the first subunit is the heavy chain, and
the second subunit is the light chain of an immunoglobulin, or vice versa. A preferred

example of a suitable immunoglobulin is an IgG. Such immunoglobulins may e.g. be
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such a humani zed anti body is a humani zed anti-CD11

anti body having the tradenan? Rapti vaO. Many

pol ypepti des of interest may be expressed using a vector

of the invention. 5 In preferred enbodinents t he

ol tide is selected fromth SIS

BN, & Gt BTSSR of iPpie Be JsB B BN PorB g e for
dugh racpinmardtear araigotya dod hmpamzedwamtnﬁﬁ)m einhb'didyl tthvirig the ltr@atiemagme
Qoanv e, human growt h hornone, interferons (e.g.,

'M¥PPeron beta-la, interferon beta-1b), interferon
receptors terf ron ganma receptor TNE .

rec %rB’r%O'}%EQ?g%‘#W pBEreSt MAY S eilrfRsep &sh9 a??ﬁf%rrcrfé@wwe@t'on
Ini prefeired Udchibodidhpnts 1 éhe pbl@pémubl 8 skylerwbongom ﬁteeglpr(@)ngtstlng of

i nterl euk J n), anti a antih
ChQHB”'ﬁthé%”ﬁ °”‘?H’%gn€’h‘€@ SQ' 'BPe '?‘ESP“r?Ee f 8Pi”o“r§’8f'°g°”adb”°|°'°
hol@bhe athyveis , stinigating mbnﬁ@tensmm@f epdwth %hﬁcﬁnepﬂﬂfe@féfd?ﬂ (e.g.,

i nt er est eryth

in%&é&%’ﬁ‘eg%?@sd%%ﬁﬁﬂ?n ?tﬁlﬂ nﬁed'Pe,rg}:{%?ep‘tors XN "ORSESLA N damma
reGEAo| DNy trécaprsrs qisBagRl 068, Qﬁﬁéf'élﬁﬂlﬁﬁl{ea@ | Mgerfe@RinG, ,interleukin-11),

I AN AR S T M

ariiehateing Ofeagntergs, @olubld famh® Fundbhal ldefedtives iftgor protaitgthereof.
neur otrophi c factor, thronbonodulin, basic fibrobl ast

gr ovdthef pretevied pongebtites dfaateasst Viclude, 8 @nadrythfipbietibogranulocyte
| et -der,ive

SRR ek U BRI, B
perp:tldé ehﬁrm@ieecomeh@iﬂuesll dgiﬁledot&ﬁﬁh Miisgiingike f gagnmntattors (e.g.,

st S0 RE RS biovAE et ghdtoell mcseitbe S e fafapiit Factor,

theontb@siodaitn, | batsltcaﬂlsrbehtedrdwth Hacbr, insedist Faster VRICtsomatropin, bone

mOPRCHEEE sEREN 2 B s SaBult Bt R s inant

LHPDB/HQG!’EQIS(UhSpmfelranhmOdaBb&)SWaBéI drivempte@rse fragmentg e sdluigla forms,

¢ 2§. Ma]nc%/ host cfe s are s ta e in accordance with the

UB? QogervalER |“8'ﬁn PLRiRRS rimary or established cell
lines froma wi de variety of eukaryotes including plant
and animal cells, mammalian or human cells. For exanple,
Sui t aiflecsdmoat aspkttsofi melimjaemtuéih-malateeltba h&S alierdrsfec@dlwith at

S5 VAT Bk o RS o b i g

mayisqudlly lbeicdetremsieetddsvitintsh ot drendre ke ctoB0in Meneddamcecwith the present
IRPMI I§226 cells, Vero cells, W-38 cells, MRC-5cells or
B\(er?éf) “imortalized and/or transformed cells. Preferably,

t he Haary loadticellssa@ Suitable éh Iaccmdahd@twim begfresenb inyeatidd-eu&h as

i o5 55358 Sefafes Wim TR
animal cells, mammalian or human cells For example, suitable host cells include CHO
cells, COS cells, CV1 cells, mouse L cells, HT1080 cells, BHK-21 cells, HEK293 cells,
NIH-3T3 cells, LM cells, Yl cells, NSO and SP2/0 mouse hybridoma cells and the like,
Namalwa cells, RPMI-8226 cells, Vero cells, WI-38 cells, MRC-5cells or other

immortalized and/or transformed cells.

fy ofleé.l'karg/%?e%zlhclujdir% |%|a'nt and

Preferably, the host cell is a CHO cell, and more preferably a CHO-S cell,
described e.g. by Shotwell et al. (1982, J Biol. Chem. 257:2974-2980). CHO cells were
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first cultured by Puck (J.Exp. Med. 108, 945, 1958) froma
bi opsy of an ovary froma ffbnal e Chi nese hanster. From

these original cells a nunber” of sub-lines were prepared

with various characteristics. One of these CHO cell

kAo o Gpot 4l 87 MR 108y en el clhat W R g1 from

fethale Gleidede ltamdet Riren tedsk driginel cedls @ rdiiider dé buls-isest wélike@repared

wif varigus Eafeet e TGl BRSO R s i itesgaing

anciois syjvidrfoethef diaydrofotadd rextuctase qDelFRI geRe ganathamithet derived from

b f. th her .. ]
o] i 2 SR ity Rl B8l EeEo B S1uaBReS fambocRie
4220§, hefictt isacsarenteliyed by the IgsssefnbDHERalohetidneag .a, corfseyestcerof a

i S.epi t ab . d 10 into th
B it ot &8 Betsffa st PR3 6 gref area i n-or der

t o eslt afbfhiesé cellsomeg bet tnartsfentedt it diues bgrcterspofess prdeent invention,
oL EREIY g e T e Bk e hobrcons SRo TaL g P8 @6 REYatea
inibetggI@hom) eiéae;rrentfé?tple ;l:aii‘nefstticarr?sm‘_é}fﬁges gg{uﬁﬁrggyﬁsﬁlnkredlones

" E ena ne Lvati.on'. .
IO Ry Tee S M PR AL PSTRRed i nto the | ocus of

t he genone which is supposed to be activated by

h mhj pat i t hus,. bl vl i pki th

P LSRR BB s MR SERR) K LR B e o
regtietogealemehtsi intties &ame df letecingiogysalled “Brfdoghhals Gene Activation”.
TR e IRl g SE 88 BRrckd b fT B8 R b opmme

whictv @ndupposecetoabe activateal iy bareslsgdusr recbmabipatiaty thusoopeavébla linking

B P B5Bi 85 Bhed, DR wiaoR AT o] R HECRe eme ot inferagh the
exiprassiohi ab whidbeip estqliirad tobe irfvecedbuerehanted. dnepethnoéglyiisldesafibed
e_é_gég\zﬁﬁg/ogbgg process according to 25 the invention

ecreted protein or polypeptide that may be
harvested fromthe cell culture supernatant, or to a

o | JBATUR ol e BT DR e B RSRaS! PiechRbulB of o
ot peptiqe ofl nteresidoareplising thecstep aofidmnsteictify Bhigogbroed evith a vector

%'cﬁé%ﬂ]titgqhgwea%rve any purpose, and preferably it is a
rapedtic propei n intended for administration to

humari3ep@ndmgiomeths natdite dape pdiypeptiole of mderesit thegedcass eccdriiag to
L1 1tsel Vi h . i inteqr d

£ hablHEbhed8" P8 cRbBEBA 5B B AR e

a@d|cultre\supempatané ords ectefl onenctwbhe paded or irgraapliular proteinnthat may

geoigélggdﬁ‘r%?r? Fh}e Céa'ilp %y iqugv%] He%drs.eﬁ'r% S&yﬁeoptige BFO%‘EI%&(? inf é)crcoFcE%ce

production o
with the present invention may serve any purpose, and preferably it is a therapeutic

protein intended for administration to humans or animals.
Depending on the intended use, the cell itself having the polypeptide integrated
may be the product of the process according to the invention. Such a cell may e.g. be

used for cell-based therapy.
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pol ypepti de of interest conprising the step of culturing
a host cell in accordance w the invention. In a
preferred enbodi nent, the process further conprises the
step of isol ating 5 the pol ypepti de of interest fromthe
host cells or_cell .culture supernatant. tep is ..
por il8 I st it B HaSor HPEE P Bbracdehy B i riticton of 2
odypieptidd opintdrest o ntphiaing iy steg ofi csitlidrigea hestgdllyin facoondtihee with
{ elIe uc;ture supernatant. However, this step equally
ﬁkﬂ ©h o isolati ng pol ypeptides from cel |l ul ar
_merr‘lorIaraesr,efetmredihmhscmimfmtutrmrproosmsa‘mttmmrruomprnshsathe stay ob&olating
sol ated. fram host .ce P
b3 3rBpERtde QTRBIRY e b8 ngkP et e\t e e BT it e
pistisieniynad vantageolsx angh leasy heloawy ddﬁeforveed:reﬁedqdrotelns that may be
N vetlo resujt d|n arti res
e L iBR b o porB Lo rHlaRL Hoxfive® D95 SEBLTER Hostes to
isglsﬁr@pol?blamlelésrfmm icalldampmeherared, entbiodhcstuisr tbmpartments, that
tragsso%ergop g stc%ﬁl e transfection. 15 In a fifth
rﬂ@b Tt R P%tr Ecor di ng to the invention is used for
expr = pmceis anaygenesed in maasiest .stdBéx espisaimal rdrevias expragsion
beeg ene din r,any, of t nto d, .
Biefiseict SR Tt Brtlifiet B Ynd yetlf i TaveBlich il in

e ridon|dolg si&mg éqressexpofetiel desiefl prateieif ypedeis, a rségite e@pression
r th I i ke

JERFE Rk o sk R S el et el s SR oS e

genes 20 or cDNAS of interest. It may also be used for

Si rr}jlt gous etx essk on _of 3 grin.e Oft' i.nter fst and one]c
mar K& '§EnEPsH" °éra°§°erﬂ'é‘9 P b F14C Y }ésegcgr?é?x%rﬁsﬁ'%@ a
denkeaf interesh é;eheansém@efresthna;pbesgnthei geneatcbdmg fortartyas theeelpove-

B RES oo GRS 8 b, AT in o et iy i flees or
exphessioarof mazker geded, hepdriet gpmem’retrmhf;abteegaﬂeseo# the1 likehe
e B B ST Bl PSR ASEE  ROB e

aspNAs, oftihterash\Viemiay @isor ked asestsfot simuitbreatseexpfesaionextooe gene of

B S oI s S B A 0 Bn LA

seventh aspect, the invention relates to the use of a

VeCtIRtrﬁ%ﬁ?%th h&vergéerp?nvggt%n %ti\?sgﬁg\rv ?ﬁ% &H%&% nthatavector
ofgleeﬂmvehhm“r apyartitlar lan/eatmr @ogiphhngsrmetﬁz ptoneotéro fe E@I énrtaahcer

e used. f h f d|
o&’eclgl\{l r%rgggéa S&'?%pi/n. E%h'%)ju'l% Jg?The ce{‘# ‘%e)aﬁ‘é‘a%{i@ poa}g%'%
reporterrydad ahdra geha rmﬁ'rmtetreﬁail’lnmatore um aisxthpasgieet, trmjlnt/@"wbntrdaietes to

thg%%lol?% vec o%laﬁ%c+1rﬁﬁgr}8(iﬁé iny oche or ts%ltagt?dn &4 nets %tf g)éo?%syhlgh

a ce or ce erlve rom € patien
arbeurtts efad @ehe of interest.

In a seventh aspect, the invention relates to the use of a vector of the invention
for the manufacture of a medicament for use in plasmid or DNA based therapy or gene

therapy.
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5 Having now fully described this invention, it will be
appreci ated by those skill edbé' n the art that the sane
can be performed within a w tde range of equival ent
paraneters, concentrations and conditions w thout

depgrtin romth r a SCO f the_.inventio and
o ¢ B Sl 8 Rschans Radtesh Bie TTERTarT lsa! PR & WS HanbonE'er -

medicémem fde zel-bhsst thermnr&?muldomevwélhb&eechéra@y be intended for

enbodi nts here der tood t IS

ARLIrEREER if BriERisd heicheinstt oATHTE PLBR el 1R, more

prafeeaidieal celboroc:ev&ine aeryvedardrmthemgantuaatss r beatiegieédit i ons of

the invention following, in general, the principles of

the invention and including such departures fromthe

pr eslﬂandmcmfuug descriasd o maemnohhlt mlkbmappremaied?.iydhmwskulled in

A belF Bt B bt R WENE o B e o BEPPEY Rilifeters
cohegrevratidresf a]TCECCSHHIOIﬁSthHTDLHiSIeIB@'hﬂIg)fﬂBmItME shigt @awogpepefof tHehevention
references cited herein, including

ppended cl ai ns.
ar]% Vﬁﬁﬂﬁ ungp? %‘?eé@eﬁtat'%st racts, published or unpublished
U. S.White ﬁwlevgmlopalberbbeﬂmlpkcrbad iirononriest'meditﬂJs&cificrembodiments

tneRe 31 BE LESroP 1Bl f i kOiRble Tt iciicnfins [Thig, pspidaton is
inteadd e, cof/erganygﬁn?@ma,nﬁes @xtbﬂ@tmabémel |n\{dnhm tdlld)v&dg |n general,
. A on e entire cante e
tnf BHISHAGne Aetoh 2 inctieing Yiaf Bhadid et B hrfent dScipsyre as
coaleswitrémknavel or dusioorapopratiee visyin thefaeite ndeh tieheerion eettains and
nventional FEt ho S

as B B BRI o, B B85 OIS M ioeRES BB EES Rllowa i WE'scope o

tha?ppaﬁieanlalrﬂreat any aspect, descrl ption or 25 enbodi nment
Suod UG IR leB Bty e RSE Blsh ot nPsudte: pypisnse o
untpﬁbltshed iR air fforeige iplatecht amht:stlom IsbuesziSJbr foreigv patentsfoe any other
FREP P AP o5 050 D JPRED e s nures
an(i reod Ludeseg:je.tdhm trentciéed sefefencee Aéd@mhmeﬂ;mecéﬂctreﬁ;{ora;e?mbf the
bk YR 0o PR el 4 Ui BB ooty

reisretriceut 30 departing fromthe general concept of the

pre vent ion tatran n
o kP R el S B B HBREL 8RR P s o
conwvglenajf methody a$ ot sangf wia;h @n ddmiskios etlate aby dispeatt slesdoipiad or

i Be AP OB AR S PRt b,
| s f'Ehe fdnegoig pesoepiin dfsﬂler spdifonembodiments wifl da milly aevesh,the

ge?%féacl: p%tp%; flttrgenln\lt/%rtlg}'w ﬂ‘%éggérsoc{aﬂf@r%j?pﬁr#%w?ﬁdﬁg% Brtﬁéc' %(H of the
araﬁndILshm; tha donghts affthe reéer'earaasrmtag&emnd @adﬁamoelfyparmmmdt for

van&as ﬁgpllca%qr(rlm igtﬂclﬂb%%ﬁgo%t\%%dt r¥t§ Jﬁ% Wuﬁg@ee er%%ta?on without
departing from the general concept of the present invention. Therefore, such adaptations
and modifications are intended to be within the meaning and range of equivalents of the
disclosed embodiments, based on the teaching and guidance presented herein. It is to be
understood that the phraseology or terminology herein is for the purpose of description and

not of limitation, such that the terminology or phraseology of the present specification is to
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EXAMPLES 5 EXAMPLE 1: Eval uation of expression vectors
in transient transfections terials and Met hods:
Materials Cells: CHO S, origin G bco/ Invitrogen (Cat no
11619) 10 Plasm d DNAS5 constructed as depicted in Figs.

olated fro verni rovv| st andar .
oe BB B e B BB oy T8 s b7t neren
in Carnbindiion it tbe' énovaedyeradiong of ardinhe smﬁlmuthacattur er's

protocol. Transfection: 15 Lipofectam ne (Ilnvitrogen,
Cat No 18324-012) Format: 24 well plates. Cells: CHO S
cells in exponenti al gr owt hEgRANBRE®er e passaged 24 h

bef [ ati.ona h
ol |ESAMBLENT EERaREn of xS o\ el pbidt pafghcuoRt!
cells/m. The total anmpbunt of cells to be transfected was
1,5 105 2 suspended in 100 | serum free nmedi um SFM
Il (ﬂ?}?{—?—?@&@%ﬁ@a@i' = No 12052-114) per well, in 24 well
pl atMsteridisansf ecti on m xes vvere as follows: A
L| t SE Total vol une
S &A1) CE S80Stk b E ™ ect or & 980 ng
car rF'PIasquI BSIKs dsonpBlicied @si @épncttéd ikKFigst)2 abt r:ﬁt\/\mgenmlateatfrom
5-01 30, SEM | enment ol ut i
vk SR S abiscubies Wi 550 TRHEREMa6C 2t it ey Hidee
CéteNpéHGBM)eeccoFﬂmgﬂoﬂhe(nmasfaatducke@ protdcbe 100 gl SFM | |
Medi um containing 1.5 x 105 cells. The cells were placed

back to the i ncubator and i ncubated for 37C, 5% CO2 for 3
hourBangéctiohhen, 400 I SFM Il Medi um were added i n order

to dilut 3 mne The cells were

i ncubat e é ?Cta'ﬂ&e eq'V't gef’fo(ﬁtév%?%‘ggﬁ‘lgﬁgénpl ing for

anal fsmat: 2AlWelltplatesf ect i ons  were carri ed out in

trip¢i a L ifera Syl & . _The Bri cglz

Luc BRI S E DoRRe N e el Clen Bt 28,k beore
transtadtiord. oFo Bwmid faestaﬂmwanysalsaseea’ebw caticderditygthe cetihievere diluted to
o.%‘”“%@tce IganISng'tgFalll r’ﬁc‘iint of cells to be transfected was 1,5 x 10°,
resuspended in 100 pl serum free medium SFM Il (Invitrogen, Cat No 12052-114) per

well, in 24 well plates.

Transfection mixes were as follows:
A) Lipofectamine: 2 pl
SFM Il Medium:48 ul

Total volume is 50 pl

B) DNAs: 1 ug (50 ng expression vector + 950 ng carrier plasmid, pBluescript Il
KS (+), Stratagene, cat. 212205-01
SFM II 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 ul 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.
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Briefly, the cell suspension was honogeni zed by pipetting
up and down several tines, $({1d an aliquot of 50 | was
taken out and put it in a whfte 96 well plate (Nunc, Cat
10 no 236108). Then, 50 | of reconstituted Bright-Go

Rea d and | at ed n at .room
THeRR S0 bt SFR 1P e B Ger Bl e Rr b Pt @3ine, Thep. the
cefSWerd malibRs® tlanbBer 4B Gbdrs TRedrs GhAglies Jor dnalysig. All fasHeidns
isiti o time. Results 15 The expression vector

of
W?Sﬁ??%&“%'nttﬂﬁtca%re used in a CHO S cel |l based transient
expr essi on system are depicted in Fig. 2. Inthis series
erimen Luci Ler ase was used as a reporter gene

(S
for Lé@é{?’@é? ﬁsi’ﬂemﬁg e expression. Vectors having either
No  THeOBMYHEIGIALudieradeCaay Eytém AonDPromtgyaS¥40ONo E2610 was used

ronot er / enhancer  (con .tr ct B), not highly
fob ol SF e ot F s et Slan B i Sufdines. The
res Llikriéiilyfﬂh@rﬁetl rsaBsdridth Wé@n@ﬁ@gémzw @Xﬂﬁéttnﬁ@ob%nwdoh/n several
vectors A to are shown in In constructs

times, B¢ AP SHGHE OEi(E) He¥as hen Qukﬁﬂd\féﬁ 'twaﬁ'\ﬁ@e |9E1Ne”m1%iﬁt§‘f‘\érﬂ° Cat

ndBoiaY o@pnﬁfehusé S sfe,%%rﬁs@.%tw Bh&ﬂlélér@éa‘%eﬁ?(\ﬁ?é?éédébnand incubated
Construct C further contained the ronoter arran

fopBdinine 8t rmﬂerypwatqﬁe r Eightr emissiophwas Eleq@w@%@rera lenﬁr@%@s%o
IuIWnoﬂie"t@rQBéﬁH?@% rRIMHRIER Blirid S @Ak B?a&f&%rt%ﬁstin%‘

ef ficiency e I"E1” pronoter, construct C, as
conpared to the use of IEl pronoter alone, construct F. A
shorgeggsion of 0.68 kb of the I'El pronoter (construct
\Amss efficient than the | onger version const ruct
F). B® epressipacectpe constivgts thataurinseed in albseheeet paged transient

expRESIH s%féﬁpéi%r ddpietdd'f FigB. InGRRSEFES bof eXdtfinldnts, FP.D@iF@?&% was

efficient rove Luciferase expression (constructs D a
usey a%ﬁdem%rtme fpe evaleatioasofaggneopriressias sesters having elther no

préMBlc? 38 b Ybon@fFLtué?rA? dr ¥he SYRH ‘E)?chh6’c8r/éﬁhan@&J Oé@ﬁsﬁrtu'cfjgﬁ \Aﬂ'flch is not

I nt er est In contrast to the 1 pronoter, the
h'@?'bﬁ@iﬂéﬁn%@ Peghs, dfere psechas ‘Pcfntf9§ed al one (constr uct E)

than if used in a bi-directional architecture (construct

D). It is therefore particularly suitable for use in

bi - dTheeCQSUBﬁéIO”ei@ﬁé@Q‘i Hansfeetionr expesMeRIRVPItE vBctors A to G are

shoWAl iHatigon of cSn’fé?Fu%&sboéhd’ ?C'L%Ferééb éip’%@%&oﬂ r@@ﬁ\té?qcb QHe /|E1

Mat eri al's and Met hods Met hods: CHO S, from

premoter.r EgEn congtacty gegulisdoin LPP'%?W@ @WS'@QC somgirvg @o further
coftdneclthe &3 Brohiteradraf gbd BidreM@haiakkn &g8M 139he IE1 promoter. This

bi-directional arrangement reduced the expression efficiency from the IE1 promoter,
construct C, as compared to the use of IE1 promoter alone, construct F. A short version
of 0.68 kb of the IE1 promoter (construct G) was less efficient than the longer version

(construct F).

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.
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10 standard cultures with the Nucl eobond PC 500 kit
(Macherey-Nagel Cat. No 740 574) according to the

protocol provided by the man facturer. Transfection:
Li pof ectam ne (Invitrogen, Cat No 18324-012) 15 For

| f i T75 fl d. S ]
o oI ERt R P Bramd el e f2 BrolEig abiSiss iR 1 sea alone
(cgmﬂrrm_sf Eh;tf:amif ubed arvgi Hi-c:ir:gﬁcatjl gm;iistyctpi]'fﬁgaegs‘;tlhfdt /dDrlr)l1 tte'!_sl_ Ir:réerefore
ensi . e wer e 1| U . X S .
o Ry SIS Yos R ) BBl Syttt cos & x 106

resuspended in 7 mM SFMII nmedium (lnvitrogen Cat no

12052, AL jn a T75 flask, 20 Transfecti _xe re as
f of IERAMELE2: BB bigh or B3resEibn VetRisi stHlg fafiEfeclSh |
Tot dlatendlsr|d Metfiod3 pl. 25 B) DNAs: 10 gg |inearised
pl as,gi)?l ENA (99 Luc expression vector + 1g plasmd for
sel eCT19RT SV40 pronoter driving Puromycine resistance
geneCelldl CHRFaSnd Siboetineitlogere aCased1 81O Pvul ) SFM | |
Medi Lym was nplemented. tq. 570 | . 30 nd B were mxed .
and TRiBaPRAST BRI 6 359 Qo dsepeLian SRioRt Hidiing
starwiardicalturgs Witk tAd BluckebbendveCe5adkie (Mashdréyhdage [Geas. N dd0d74)
back in.an incupator 7C and 5% CO2 for 3 hours. Then
PR P el et ef by e afEBF o 3 i nutes, and
the <cell pellet resuspended in 5 m EX-CELL 325 (JRH,
Cat P9 %4035-_ 1000M, 22 supplenented with 1X HT and 4,5
mv LUt e ne (100X HT, Invitrogen, Cat.no 11067- 030,
L- @ ut am Ligofe@dmine] (Irbitepaan, CGatMNedl 833245018 EX- CELL 325 were

dd di I . th 7 | ask i )
dndr e fesleBipioadaa el B WiePeliEah n ISBYERER oroutr
phasé Were phssagesr2d h hefbfe mhndRGtiGELTo 32&d mestationanbplGaleaattiowo rell

P RhaTEL RSP BRI ho C nt Rl RSaR il t be
transfe@fdoedd 5 x/10f] resuspEXd&eFinl7 B SFMoIh haEdivinm¢ndifoggn @4t no 12052-

1R 004 g S o, P

Transfection mixes were as follows:
A) Lipofectamine: 52,1 ul
SFM Il Medium:517,9 ul

Total volume is 570 pl.

B) DNAs: 10 pg linearised plasmid DNA, (9ug Luc expression vector + 1ug
plasmid for selection: SV40 promoter driving Puromycine resistance gene. All plasmids
were linearised with Pvul)

SFM Il Medium was complemented to 570 pl.

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 5 ml EX-CELL 325 (JRH, Cat no 14335-1000M),
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8833). Every two days, cells were counted, centrifuged,
and resuspended in fresh 10 E,el ective nediumat 1 x 106
living cells / m. Viability Was checked at these poi nt s.
After 21 to 35 days the selection was conpl eted, and

cell viabili s hj gh than 80 % i, ferase
suplemaftshiin DYl ol 8 ML Hs Bt Toy LR, Gat gy 1oe-
030e LiGlutaatiee 200 niNedSigmd, GRS 13813 i EX-CGBELIdBRbiwetde Baddd Airectly to
1 l.ivin ells/m . The Bright-d3 o, Luciferase assa
g 125 8hi's Phuiehth s aperhzenigh 5einn = s XL BAS SusfRdién. n total
5 a¢0bealls mgré i t0hal BXQELACG2Gmeedismgui del i nes. Briefly, the
cell s were suspended by pipetting up and down several
times, and an aliquot of 50 pl was taken out and put in
a whbd/ect®6 Rredddupd:at e (Nunc, Cat no 236108). 50 20 gl of

e nrat v 4Belif 8 Fofs e PERsst 0 P sk EHantiradhF g g anc
dilvesy tase'asuo‘é@bueg ndl i@ﬁtaﬂmﬁg@ﬁ\téimng non®t &N puroBstinbabigma, P-
i es ur i 5 secon a [ [

chpol o of uisition tine. _
8D Ferh e oatiey (B RS (RON R o PrE gt BUY CRSSRERdRS i fresh
sdlléocﬁi/él@]elciﬁird gt 1 % 110PI|&\t/in§ a8l /emt Q‘?e}kﬂ@cwbs eheEdk)éQia@ g{dsy pbirvés. After
C . esu S Nnstru S y an Se 1 Q.
2139 S5 HissTRRp 1P eSSBS 2B SR VBRI B iiher #1zg 0 %. ©

results are depicted in Fig. 5. Construct E, conprising

t he IEé}éro ter alone, resulted in the strongest
expridCee/gre fearEMelt ase in this system If present

t ogetie hoWvstiefai dahdlihdEihepbatuné ethe icalidivett eQdtédBAd the culture

arran nts (construct D), the IE2 pronoter still
d"f‘%’gﬂf’gggfﬂ&“ﬁﬁgicﬁﬁﬁ@ge expression that was superior to
express Baghtdsloveutitbiast hesshiflsyseho ke Prorgédd)eCataNore2610 was
chons ruct g% o% in bi- irecti.%eq.al arrangement with the
perieamed, pcording to b FanuiRciures’s JWeEiNeSANVPLE 3: Co- expr essi on
of tEWeflpothy Rem Wd@%wfbeﬁdeﬁftfy@[ﬁeéﬁﬁl\%mphb%d ddlﬁ_lf_ri;] e&ldrainigdes, and an
expressi on vectors erials an t hods: e
aliGhd PRy gk KRBt 839 Prid 20UISA0 HRIRIRRIBHNF. P2Ra 3P Le8)1 50
ul &R FeconsButedl Bight-Glo ReuentcRbd Qirddtl) RIEICAT] PRubIRBEFS 5 min at
SFM 1) were transiently transfected wth 900, 500, 300
rogdteniEratgreoflight e pSIBINAVASC BIRgSUrad toncazCerie LBj 960 Bymingmeter
(Bgﬂhalﬁh'ecmmég@és) GLFing5 sedRs _o? QEquiiRhtingondi tion). Two

ays post transfection, luciferase assays were carried
out lwiciferage|activiyx waadhen megnalized By thel Nempers ohgvieg sieds drdhe

sa*PrYplﬂe‘s}terf ﬁé_q)t/ﬁié/éiﬂyhi)gm4cgﬁg_t Ss). Supernatants from

Results

Constructs C, D, E and F (see Fig. 2) were tested in a stable expression system.
The results are depicted in Fig. 5. Construct E, comprising the IE2 promoter alone,
resulted in the strongest expression of luciferase in this system. If present together with
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).
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the same wells were taken before cell lysis, pooled and
assayed for 1L18BP by Elisa %O (see below). 1L-18BP

ELI SA The amount of reconbi n@ht human | L-18BP (rhl L-18BP)
in the supernatant was neasured by standard ELI SA using

ant ISVAEEES (A SRRERRRE BF W Halysdkiich, Phiinteeptpfrom o

difestigmal expaessiospdeeatorslet ecti on reagent. Fig 9 shows the

ano ttS' gal - Bs_in ng/mM and luciferase in RLU
expr nes at day 90 after stable

t r anBfectranspactions wede loarridd read tasodesicribeddMvi Pxanpiéer arkD2. Briefly,

CAERS Koot S35 oo DR Ll degbBEehtol] 560°%0
300rartdn 09 reeefi vestoo DNeX @enstreenCs2, see fpB) incddt welk plaes giriphicabés for
t . 25 t t C depicted in Fig. 3
oA 2R 18 avd ot JEREFlin. FelralE R RS usrf ol sty wiff e
extraets|ffein hedrigicetes aarstpteisedignBLOf(relative tigsttunits)h 8uperndBBR from
i S8 VA SRS B, B 5, bERE SO Shing B B e
(s belowgcti onal architecture, i.e. both pronoters
simul taneously drove expression in opposite directions.

30 The results of this study are depicted in Figs. 6 to
9. HLy8BP EIlSAs the extent of [|uciferase expression as

ot ik oyt el Bl i B BTRLERbRPLFE P Rpatpgyses
mmremaa:sustenbd]% EUB§M$ing tdwarr]cge'rG-MiIied: iu?}darn;rc;a)r%al gnti-rh-IL-1SBP
g BB I s ol 1o B0 Rl i B4 et ap gigpoction

redgerituci f erase in each transi ent expression experinment. As
shown in Figs. 6 to 8, different anounts of plasm d DNA
were used for 5 transfection. Al anounts of DNA used
r es iy eal showsetherasaintsofoll_- 180B M i ng/nfl @and deifarade il RLUSBPressed

S iinl,%(?B%i resul wer ob.a'.nﬁiwitd\ae
o 5. 8e038 A0 Y B St SRple W GO Ry REfort bV ot
coneingdt Seemn tFigy3)f diheldetd@BP lariidfdr Ucdifeeasaswas BhouthBInBLY, ahde2.5
N §®ﬁ§l g ient (Fig. 8) indicates a constant

9 t ons iI'p between the expression potential of both

promoters. 10 In conclusion, these data denobnstrate that

bot rk&euﬂgs are sinmul taneously

In this series of experiments, concomitant expression of two genes from

construct C-2, depicted 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.

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
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expressed fromthe two pronoter units, further show ng
that both expression units % fully functional in the
bi -directional pronoter arch Yecture. 15 Then, construct
C-2 was stably transfected, and the expression of

er as 8BP . assa 48 i ndepende clLongs
culife 3 BT Big 7 ned Y el i BEEBRIFGEPC R g Shows
the ratios ©6 |- th3R ta lheiderage incsamhifadsi2nt avprdsstdmeexprdraphti on t hat
the medi um used after transfection was ProChos (Canbrex,
cat. 12766Q . 20 For single cell cloning, the pool was
ar r ayedhown 3r84F|gseI6 tqol8atda‘fe(rédurmnomﬂ$ .of eto88)DNAtwere used for

d I f 0.5
wsTepor o arteihun SLONR sl Frn e & sdtsidn. b8 feracase ang 1L
18iB#y SSurptisgmngly, 12 bnésmnewlmewerer ebtdmntl ywiphi meetbmd ananat pf EINA
fQ 48 h t L
wardlseldl 10fEBF R B SsigeFul ol ISTt? py Ui
LUCI I-TLel‘naErBor(al he nsiatdé r gyotiand (FlblEB) BiﬁdlemelseaScmta(rbyrelationship
b, alg 25reEL| SAbt SFae' gg t}/‘é) ot 9 shows the results of
et\ﬁ? ?r%P et POA PSR ﬁ%’g 8 ressed Luciferase and
| L-18BP, albeit in varyl ng amounts. 30 EXAMPLE 4: M ni nal
h d t t d nmeth
P adfh onSALTo 8" Sale” SpraRlF oFat o APfie ao TiHiapeously
expfd‘ddequronmhe:thOvmo@?’_mmdntts ,fartimey s!Pﬁ%r(g?mbyltmth%?L@bmuts are
t . fi riners ing alon e
ety PR RSt PR ST B P oo 05 M x: 10 ng
DNA pI asm d (prevnCW- Luci ferase (AXhol), construct E of
Fi 9.,

tabi b SRR Cama T FeiTedes o' B Seiin Meh 88 ana
IL tidBPasqayed iy 48lihdéherdedR;lodSTP) 10 1X Dynazyne buffer,

COn S Bkt S R B o RN BlooH oo
exabple 3, witR tiog @lxesption that the medium used after transfection was ProCho5
(Cambrex, cat. 12766Q).

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 ulwell) 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 (luminometry) and IL18 BP expression (by manual

ELISA, see above).

Fig. 9 shows the results of this experiment. All 48 clones expressed Luciferase

and IL-18BP, albeit in varying amounts.

EXAMPLE 4: Minimal enhancer sequence definition
Materials and methods
Plasmid DNAs
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15 95C, 30" 52C330" 72C, 1'30 2 cycles: 95C, 30" 20

54C, 30" 72C, 1'30 10 cyclgs: 95C330" 58C, 30" 25

72C, 1'30 15 cycles: 95C330" 60C330" 72C, 1'30 30 5

gl of each PCR reaction was | oaded on a 1% agarose gel .

Bands havi ng.t he orrec . engt h e cut ou

oar i o80SR GonBRin g shoted BeRESicFithed herf it psipg PCR

(PBRGRGasepChain Reactidrgranaigspetiiblpeinierdost¢Himnaleng nes mCMBY 6Table

1)CCGCTCGAGACCTTATGTACGTGCC:A -783

CCGCTCGAGCTCCAATGGAACTTTCCTG - 587

CCCHTISAGATAdTFOET SRS BADWSACC - 387
CGAGCAAAACCCAGTGGAAAGTC 26 189
CGAGATGCCATATGAGTGTATTAG El- | E2as

1@@ERKWATW%FE39(W&WJ INStreQ B QNI ng to

s i B PP Fesanr e enanes BIER! (5 B0 § bYW, cEon giense for

alh 387 and -189 The cloning strategy for any of the
202? onot er fragrre s was the sane, PCRs 5 were carried out
i

M gpeh ARG ?WWET?p‘F%-{}PnMFDum ferase (AXhol), i.e.

1>@99r$ézryHﬁtmﬁer @bntainthg 25 mMRdijjagment s were then digested
oR . two restriction sites added
4 unlts of Dynazyme Il DNA polymerase (Finnzymes, cat. F-501S)

Cycling parameters:
95°C, 5

2 cycles:
95°C, 30”
52°C, 30”
72°C, 1'30
2 cycles:
95°C, 30”
54°C, 30”
72°C, 1’30
10 cycles:
95°C, 30”
58°C, 30”
72°C, 1°30
15 cycles:
95°C, 30”
60°C, 30”
72°C, 1°30

5 ul 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.

28606, prior to cloning.

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

-387 CCGCTCGAGCAAAACCCAGTGGAAAGTC
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at the extremty of the specific prinmer sequence. The
pronoter sequence was then %ermved fromconstruct E by
digesting it by Xhol/EcoR, fhd shorter versions were
inserted at the very same Iocus. 10 The eval uation of the

ConstrubLQ V UUIIC +rﬁn°i Qr‘l"- Iinofec an Be
transflecti on ?%I I omdéquﬁq%gggbﬁégﬁﬁwﬁﬁﬁt her
nat erijal s gndezad hodsCeamTTE@GARSCEGEdEaTdP@ NI e | 1.

The SEM-medium-used in this avnnﬁl e was Pr Of‘hnl-'\

oo

Canbrex, B-12766Q 15 Results Vectors Hto N (Fig. 10.a)
CONPTHeS pogttidrizecdrtdshordidy S G hembelr bl bage bhes kbptCirdrarMsmVp,

e were constructed in order defin i ni_pal
oS UGN *Id SRS fe T arcss e ean Se o AP L 3hl 5% he
| E2 THe08®hiAg - straiégyrrer aﬁyen X Pfcﬁﬁcﬁépﬂag’rﬂérﬁtgfwééofh%t $aied SPERs
to N were used in based transient

WRIR SREES JH o8yful @Wthrw&'\/}\é%mr?\g“%w Lepsperape @hel). i.e. construct E
of"?'lg?% etya 1*?3 m&ﬁ@ﬁfel‘élﬁ'\bn lgidestdansy XIRNOELSHA! two RStk sites added

ainin ron ression of Luciferase in this system
atdhA HraeY ny tﬁ?lqplec' ie PAMEs FeaHeNSEe i her gg@ogegpqe@ggn%maﬁethen
relneveé frefn wmsqﬂmcM@Sb@*a%nﬁ&%w XhBPEQRIT 886 isABrter! R8bns were
reached with constructs Hto L. Luciferase expression
ingstedi A & YATY RS ISHPuct N 25 was very |ow but still
significant, indicative of basal pronoter activity as

expect ed for a productive transcription start site
cont HlenisYgluatignT B enstHest Wagodong nby ofi@nsigNt o kipotastageine

treﬁ?éfe%ﬁémbﬁ/eéi%g/'L@@lf&a%me%glm@%ﬁf AurthENMatdedé dfemethods were
upstreamregion, herein_called nCW | E2 enhancer. In _the

asaB%iFé'b%‘ipb'e Xﬁﬁ'ﬂ?ﬂ%1 {The $EY mediumnpsadcidr thishexammrieswas ProChos,
cdrmees s préery fromthe mninal |E2 pronoter retained in
construct N. The nini nal sequence required for high
reporter gene expression is within the -587 to 27 189
bp fgagment (construct L), and a construct conprising the
-387 to -189 bp fragnent still enhanced Luciferase
expr&ed (teo'ﬁs@:r‘gjcio ) coEimg thes:MGUY {rawPramote Aeyiee the

L@ﬁ’éﬁa‘é@b@ﬁe @/eﬁ\%s{iﬂh&ém orBE 0B ReBhe 5urﬁHéHé%Ue@é@%dqdﬁ%@ltf§r high
were carried out in order to assess whether the new | E2

SXPFRTEIPELPVEISTAUB &S IFRAPINGteAI | criteria required for

enharieedevag kprebsion | k/e&or @MBANGS PiGo NeWBFeAfsti O a CHO- S ceII based
[ ng?gendent ly from

]( | ocati on, aée% orientatiaon,

trassigRbeResIRheystgm- 1he resHigefrerdsP 1, Figwrde- Ph&%‘stﬁuﬁtd- Wthe

ShORES ©ABBId WarbiRthgl BrredI8préRickssiasickdiate InBisn§dtehELonstruct M
enhancer coul d enhance expressi on of an heterol ogous

StIB F?ﬁ%?%fn qu{@rage/gﬁprsp%%{r@rlevel of which was about 30% of the expression

level reached with constructs H to L. Luciferase expression obtained with construct N

was very low but still significant, indicative of basal promoter activity as expected for a

productive transcription start site containing a TATA box and initiator.

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
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 —
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10 i ndependently of the orientation, distance and
position (5 or 3'), rel ativ?e17to the SV40 pronoter.
Constructs W X and Y were the controls, Wcontaining the
SV40 enhancer not cont ai n| ng any enhancer but the

0 ter nt al ne| t her,_an nh nor
165 G ey <°°f§trw§31>,o%n RSO ARS oo T e oP fredment
stip 8vhdnoed (Luofshseietpressidn (Eogimet ML(a) ) which contains only
the SV40 pronoter was constructed from pG3-Ctrl

(Pronega, E 1741), containing SV40 pronotor driving
Lu0| EXAMBEE deTae nendE3\éhhanodraautivatdscec 8V4@ mimingdl podmbtes

P Tl eD SEhe et erd AR R i e arfer 35 e PeTneY B new IE2
enBlaneérI Indep@LBiils rall wateriautequired ot érhshedr botwntsollat aarmancmg
t t V40 d
XplEIPETALE R R K Jpsard 2 50FRB R, a8 CBRanoRE § ity n
ordert to ddosd /eo)(blahcta@dtotWievere«:bm‘trmmdknbmneerctoratsaemthag thieheew |E2
oG PR ER b Pan ABB Bori SIS g
in@penbiertiynefdthe Tdnentatign,odistahcetind fpesisi @5’ mrcﬁmtrellatmi td esSV40

ery Gl R EB I S 80g Soyre g Borlfiss VE roieRiRahe B5Ab ggnancer. X

ngb Xoatdiniky/-aoy cenhgacars thiuti dte @BV40apdnaier, raau ey sc@nmnhngsv&elilnm an
Furthernore, the | E2 enhancer sequence

%ons ruct te
BE7 P63 P Was al so cloned into the 3' regi on of the
Luci ferase gene, in 30 both orientations. Resulting

vect ZO n% C?_l ed p3' enh-SV-Luc+ (construct S), and p3'
r evef SEEMR-SV Y (construct U), The same procedure was

carrA e/dctoutaIWdt ﬂsS\Hlec gtorstrusteX of diguné 1t1te) IvBRhesngaieseonly the

Vs rotflt ofe Sl s oPen LM oo & T ) Sy Blha gueo
préontr rdm/tnlg)l_ué?ferﬂsc lgpneangriwd/?,\t{tﬁr enamtqre]xS\!ed:a]@dr if c¥neft thectgene
ofitivet Wi AGRERAEY CrodoEr Sl Bt BRfAoMEler g fonancer
(chnhl@bduptY)oI | oned by bl tjlngnegdi ng reag:: on using Kl e_rl1_ow

201 YTB7° Fiok S4E, PS 4 o BAun AR el Y Dk iAo
S\étthpmooeter, ollowed by diod Ludciersser gere. [@, a RimilRe eiayj pGL3-basit avas cut
il BB KR 54 < akpShasOofs Sopfind el BRUZh el wagigoitec
witheat #tec® dnhaaceh B¢ stondining the Wﬁhgmémb,l pﬁ\)é{ﬂ.ub)(construct X) was
ob%'H@ .endi ng reaction using kl enow pol yner ase,

puritication and
The region 5’ of the SV40 promoter of this vector was engineered by cloning the

IE2 enhancer sequence (-587 to -189) in both orientations, called p5enh-SV-Luc
(construct O), and p5’ reverse enh-SV.Luc (construct Q). Furthermore, the IE2 enhancer
sequence (-587 to -189) was also cloned into the 3’ region of the Luciferase gene, in
both orientations. Resulting vectors were called p3’enh-SV-Luc+ (construct S), and p3’
reverseenh-SV.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.
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di gestion by Xhol. The sane strategy was applied for
construction of the short enhancer 10 construct.
Construct S, T, U and V: Recgﬁient vector is pSV-Luc+(
construct X of Fig. 11.a) opened by digestion with

B || d_by .bl di i Kl | )
o anst b P R e e M e Do R SRR T e
byNdigédtishatith KinéllSmeld They fulblbngth .eahdhdey wasasolaed hysa Kigestion with

| engw pol ase. .Cloni al l.o both orientations_..
s BB, L Bl AT oot dfpdifny Ly it PeRt RIS bffgton ana
digerstion ba tiNheh ST heesaenekstiatedyovasaaalligs fs cohstrietions of e rsabe gyihancer
cowaﬁ atlppl ied for construction of the short enhancer
C8h&tr uct . Constructs pGL3-Basi ¢ (construct Y) served as
no eX@rsérssti @QnRcRatipieht vaetdr vast pSV-Liegrehstoct XWf Fgrivadbpased

SV40 /,enh . PSV- L | ,
o P ' REABTBACTES 58 3Pk Vs 20 y58 Hebhon v
Ndel afidioeet | pndlandnding i eactame usimq Skiereve mioynveease, caurificatibn and

ults

out. as i pr.evi Qu exanpl es. . Resul.ts.. The re
iR Reegl e Bait aleay R BpefEe 0 BBt Ryon, BEng St bBpanger
conetrliétg. 11.b. 25 The enhancer-| ess SV40 pronoter

construct taken, as _a basel ine f added enh er .

ot A tel S T RV RePpth Eet e RN AR L SRS B Figad 1o
opeetd &y digestibh withnBamH( tfsllowsaivibyngluet ehding tusimgl Kiagove potyhrerase.
short | enhancer resulfed in expressio f r rter
T AHekTE FOREBGeer oRURlsCPL t ST Lot Rl e SRS by
blent@hdingiredarctioh using Kiepor paymgene. Clooing atibvee St opieotatidres which
whi ch.. much hi gher that the pressiop l.evel obtained
wii ERPYTRE by GRSl sls Bt sTen&iR0S Rt Rt Foraanenais e same
stratdyyvessr apptentor coedtrudlion diitee siat enhanbersconstipatr | ment

cleatly, defi he ;587 t o= uence and.the -387
R AN R iR A AR A I G Pt oy PO et
(chettecoVhgeersedprasnBlV40 promatepeshdriconveethd pBV-ent atdasothe control
i ndepe t ner. 2 E 6: conparison between the
na BGR B A RO Aioaf Bop RN YEEY co - 180) and the QW
enhairaeesfediiope andentiédragy oeaswkmehsrwdre aasfeelodut @ imttHehprevious
exéinpgefsect am ne, followed by Luciferase neasurenent, are
¢t bed in Exanple 1. 5 Results 1In this experinent,

constructs 0 and Q having the long version of the new

| E2 ncer in both orientations in 5 of the Sv40

en
pr on%?—sé#ﬂ—, were used for conparison to a
The results obtained with constructs O to Y of Fig. 11.a are depicted in Fig. 11.b.

The enhancer-less SV40 promoter construct was taken as a baseline for added
enhancer activity, and the activity measured with construct X was set as 1. All constructs
having either the long or the short IE2 enhancer resulted in expression of the reporter
gene. The long version consistently resulted in high expression of the reporter gene from
the SV40 promoter, which was much higher that the expression level obtained with the
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.
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known strong enhancer, the hCwW (human cyt onmegal ovi rus)

enhancer. To this end, the 10 nCW | E2 sequence was

repl aced by the hCWwW enhance 9 sequence (SEQID NO 2) in

construct O, resulting in construct 0-2. The sane was

done_| ruct resul ting i struct 2..Th

nOWEANEEES: "Seinaiel Bilupel i (nadBREThARbersraiphere to -
189) anditimghCMV erthianleer wer e used for cloning, was as

follows: 15 . . . . b

2 O PURERPF REPIORP AL ALTFICTRAT A AA RIS R oA APY
LuGfdr@se measurement, are described in Example 1.

ATAGCCCATATATGGAGT TCCGCGT TACATAACT TACGGT AAATGECCCGCCTGECT

GAC
CCCRaSABGACCCCCGCCCAT TGACGT CAATAATGACGTATGT TCCCATAGTAACGC

TAGCRANT PHER T YA CEFERRT BB ERL P RS AR BRI
enBAlcetOn both orientations in 5 of the SV40 promoter, were used for comparison to a
A A R AL AT RS B R SAATCRORT A T
mCRIGCTET Gegiddnich MASGEEACHY (BRCCINNA EGtiiel $d§uehaeTSIERIDEGRACH in

Ci%ﬁﬁAWRﬁ%é&%&ﬁﬁwwwﬂﬂ%@ﬁ&ﬁé@% in
o ctQ-2.

o TSR RnfA e SelizntE Haing W' sries Grfirelch oty wamking e which

werELisdd (EECROBHARAT EAATGEEACT TTCCAAAATGT CGTAACAACT CCGCCCCAC
GCG 25
TGCTAGCCCGGEECTCGAGATCTGCGATCTGCATCTCAATTAGT CAGCAACCATAGTC
CEG:C @UTZTAACTECGUUCATCECEUOUZFAACT EERRCCEACGCGE T CISNEAQTG €
WASAGC e sired TEERET MAHCGTaRAA T AT aITedGHYARZEIAGCILAGeST GG GAC
ACkElr ¢are Yo S phat@s e TCREGPE BVET GRE T AT ¢ THAIGCAM AG TARC GHCRIX
pLBAEBEAFT HEGHBHEEC WA\ AG COABECAGT AVITTRCSETAAMBETRCEBCTTGGCAG
O REAT AAGIFTE OABST S8 CRAPECIBICTEHRPAC ¢ EHRTWACAGT ARATGGC
e qUval EHATIE2Ce oSt SACRESUIGCS AT T THETAETaS€@AGTACATCT
erpresEIfgiT CAl ECS WM GCA TR ICATIEGCTRET B AT ICAT BAATGGGCETG
e kPSSO TCReVelC BRI ABAC M T Iy TCRECHEW T2 CERRANEEYCAGTT
( FeRET V&1 BiCOARANEY B BCCRE AT C TN e CASC I /&S CCERE-CACGCE
LEEFF&ras&expre’sshiort et 5 @uicaraedT Mt EChe Ce PRSI CCals
h EMC B EINCEF CCBE-QIFCCEXAME EECECCLE2Cgpancer per f or mance
in a bi-directional construct Two further constructs were
desigpe : W, iy | s i '
e B M e by O oD spngase
i 1P PieyentiBlf ligatigre TheMCNDE Prameter seduenoe wagrclangd in Miul site.Both
L+ . .
e e T g e R
phCW-1L18BP2. By «cutting this vector with Sacl|/EcoR,
a f regRObr CRFbAIsBIeRSr Egﬁn bR SN FR) hoaWREE Rtiblase L3EBssion
open readi ng frarre ang t he SV40pol yA regi on was i sol at ed.
level obtained with the new IE2 enhancer (long version) were at least twice as high as

the Luciferase expression levels obtained with the classical hCMV enhancer.
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#140. The basis of this vector was construct L of Fig
10.a. It was digested with 0 Xhol / Nnel, opening the
vector 5 of the I E2 enhancer. A vector expressing |L18BP
from |Elpronoter, called pBS.1 |IL18BP(I1El).l, was used

Kol PEAUPLES 2 e fifarite BRIpRTaAMK i 2 iEditethio! Sanstiuet

pronoter from Xhol (see Fig 1) followed by the
tte. . The resultin

7 y | : . . .
conshR oY CREHoE e et R Y Bt R Aow BB S fectiona

artiitecture, glated consSiviictp #oGahe #14@ qsidepieted IHFiGt &bl e

kOB L5255 TRETALES oL, £ W
digkestaxt witle BaiclvEesRhilhe 18-18BOveassette wan sdkencitort pACMIGERISBBR. By

l ' [ hat. th
oA B SR L TAuPu ot Py olpie o 1
18BRpoEnseadingviramdrandeine 8Y40pdhA tdgbnpramisbdletedi N const r uct

26, h 2 - > _
25 UL T 5h38 o s SR8 chbeFREE LS AR oo i
Xreoiie, wpenitg theanettdrys’ tohéhd IER erpaocat Arvector egpressing tL18BARGrom

{3 e P N SR R AL i

veefdr evith XifioliSpel, reefragri@ntemdmaisolatedocoritainingitfid & £ ptomoter from Xhol

e BRD Folwicpudiofe Skorirl 87 SyRRBLFE SR EC TP fesuipg gonstruc
lagiedltse séqlehye betiesh 682 th Xhdl lof thensiginat CHABp@Nbtertsb4lerice.
ct

ter?t glf Luc#' fFr ase nd.fl L- 18BP ex rg]?& on, Oonst{u ibed
#140° PRSI TN SHGH CiERp MELSHE DY W§ht RS ket 3G dptsioe
in ekaroplee, ase jhedh tiBBfe BeISH as déserieat in(dxemp&BF) . I n order to

he. poBPLE Gehtal i B b el biffer POt B, b P e+

and.|E2 puordetorspare dmyavierset arieatatient Thusy Lvaifemsk eppresSOn wials ubivén by

e ki St t2bn Bt 58 1h T o ) W ST i3, anc
IL1 gBfelexpreksibhavasegrivenery thenkE2l ponfoderais ecomntiudt 26l andl 8BFRhe IE1

' ot signifi.cantly change over tinme, see Fig. 16 and
pr%l?gte?' u%cfnsﬁ ét\#égadenonstrat ed that both constructs #26

and b4 essihovebthisednvlitar bote xqnessateraré eshelve belew, since,they are

SURRT 56 P, JITARRERE oBGH BL BN IR Tl 88 gtren
prematereinaniol-direntid abexpoessioneveetos ssanstrucf# 1800 genes. As t he

oo g £ b5 L Fr O BORESRI L 5BRE Gl B st
#1300h teres ofdiueiferate andiledSBM @gprepsiomyanisirustet @Ot resultedi in higher

o Bl B R o e Urer AR R T, L1

In order to assess stability of expression of Luciferase and IL-18BP, the pools
were either kept under selective conditions, i.e. under puromycin treatment, or were kept
without selective pressure (without puromycin) for three weeks. The results are shown in
Figs. 15 to 17. The expression levels of the reporter gene Luciferase and the IL-18BP
did not significantly change over time, see Fig. 16 and 17.

Thus, it was demonstrated that both constructs #26 and #140 showed similar

expression levels over time, in presence or absence of selection pressure. Therefore,
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puromycin to eventually nonitor their stability. The
results presented in Figs.18 _and 19 were taken before
the clones were split in +/-"puronycin conditions.
Results from2 weeks after renoval of puromycin showed

TPl 0 SRR O3 Sk and e

emmﬂsberofima@@qe&eeks In order to eval uat e expression of

o6 v Tttt W AP Ritect A" BRRSs. gt cfre ot Y fffing
dulBﬂm@td%ceﬂlstmlla‘rcrmdothmrpobserumfree) + 1OOI of fresh

P 5 t

£ narongs SRl Hed uBHEe b or Rl HeciBh o ot fo Bicluate b

expésision Ipasis.afiesrpfthé hsolamd di@raneerepsEit én \passende randi absance of

PR dhordly fstainn D G RE B e ks 18 ana 19
Wérbmikéff bgfers thel 00HEs G5y sphtnld /5 pplonfiyoirs borifitiBiso KResults from 2
kg e oL 87oBYC R oRRY 5 AR BB ey oot
thu@:;lﬂggeemg/ﬂamm/ 'Ern@lsﬁaﬂy')vmll beEtdntinudalifof emothetcidd12 (véetksPBS

0.1 %

by et ot SR udte Bugfe¥éidn 4SSN 08k 2 MG sl RARSYGES usea

nahxePBD6(welsplated) and 100 | Ao Lysis buffer (Pronega,

E26 e added, , The we] | s e j.ncubated f m n,_at

o oo DR TE S g B oot &F Bl R R e Ratisl 8 +
10TE @S ﬁé@ﬂprmsd@mwﬁg@%@e{al IRssRE S@hins wikrRns ¢4 Fee final

inawhite 96 well plate + 30 pl reconstituted Bright-d o

conggfyeien. galigmyere éﬁ'iestglaétﬁd?/\é@eﬂ@é%?séae Ghthe Bk entRpts was

ddniénh BANES @lutiGhifctte, A if PEETHED Mediuinsi tion tinme. The
a_nal ses of the clones obtained fromstable transfections

sMedim wag dispgrdade waspee cege WRhFRQP. nh 8x PRSd(Ipvigogen,

B S TR it b 2
hemresarcmméw by their Luciferase value in a descendi ng

TRNI55, o 8, A E X100 s (LOSLARE Sl 330 CDEKAl Hor aucec

cartTed out
(1% ®B®ID,1 vealv BEAN.2 % eat Tweerof0)t heo ulwadBihd\yeredly EIO8Ador IL-
1 be obt ai ned. However, controls at 2500 ng/m and 250
I'm as well as blank were included to nonitor plate to

pl atEhevaélisalérewashed wnBQoe fﬂfDWﬁ P|Bt$C(ldfs©éra|§3 &néXPo @BSicoys@buffer
th lates in inverted Thi s view uses a

cafffa) VeicoRLdsd: EP? o‘O(F'I?g V‘teée dE&‘ﬂH%‘%j 4Pyl SNk o FRPM
tefnb@fé‘ture to ensure cell lysis. Luciferase measurement was done using 30 pl lysed
cells transferred in a white 96 well plate + 30 ul reconstituted Bright-Glo reagent. Light
emission was measured on a Centro LB960 luminometer during 5 seconds acquisition
time.

The analyses of the clones obtained from stable transfections with construct #26
are depicted in Fig. 18, and the ones resulting from stable transfection with construct
#140 in Fig. 19.

The clones depicted in Figs. 18 and 19 were ranked by their Luciferase value in a

descending manner. IL18BP expression was indicated as OD value. Since the Elisa was
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(i) the expression vector dogs not contain any conplete
gene of the nCW,; and (ii) Hhid nOW- 1 E2 pronoter is
operably Iinked to a DNA sequence coding for a

pol ypeptide. 2. The vector wherein said
SEFREERSES |

nCW- | E2 pronoter conpri ses E2 10 pronoter
1. saabateregaf rmonenmdqmtzoﬂ)& ALigt3 (B3B36F40SEQ I D NO 1. 3. The
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7.nucQedid®, Petatsen KRy Teaids@Sencel 289 @et; 15010) 40618 t he | E2

o nERnreve R R rBe8Y 267 Pl fapd 557 o Tao

9. oMatzhmdaiCB/,desﬂiadnu p's FoyeBIm TregdoBipchdne Soi@do3diabds(2):91-8

GUERSHIRL B ol BTl S5t ks dbetading claims, 7 ur ther

11c Eimpr$-31 aigal a(2p0D) vt Biotecholi I3 £33e187. f rom sai d nCW- | E2

R RIRES s st Rl SBRQ HoB2r Aglpd 1o P ecedi g

13 Saadfprccaid Buras, \orolosgytzzm 31(&817)(1|996)n 9. The vector of

5B MU0 8 b Sh PSACTAE (P Al 12

15 Beligerand NldEIroYl(]wemaaAtamr BachendBioghyso 88mBeof t he
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142%%8 ”§83| %Is%‘i‘]e %?&?%?(%L?%Z% I'ng to any of clainms 8 to
171Woodfmne,| (99 MeBibihmsd. Biopthys Heess €ooma 1241 89t ers are
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203\,% yg & Sel che 3%%on1c@g}/§§éﬂ5 g@g%d: ng to claim 11,
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one marker protein. 14. The vector according to claim11,
wherei n the DNA sequence cod§€ for at |least one reporter
protein. 5 15. The vector actording to any of clains 8 to
14, wherein the first pronoter and the second pronoter
are bi-directionally arra(gﬁﬁyE}G The vector according
to any of the preceding cl further conprising one or
nore regul atory el ements selected from5' UTRs, introns,

mMRNA 3’ roces guences, . .
1. oot ot DmeR B LM R BB ssnsising of a fpetional
segupressisn pldRkEing fr]a@me‘rﬁhef SEQIDNCadcwhdieing to clai m 16,
V\/nere<nthe requl at or RES furt

compr ki S BRI Eadd e ST o Bt E5Teata S the momv,
pol yci standni ¢ nRNA. 18. The vector according to any of

th d th i Sj

el ol ¢ G Eombldh o i BPL TSl e PR e R oo o
| ocus C@mmyﬂeptudé regions (LCRs), matrix attachnent

d | nb
2.¢ o dod st e Rlaim 3" B SR EON S R Bl o s & fhe gore 1E2
cI axrasreotéflsmamnik& froMnemﬂecmdehetoDNIbeE@kEhme toding for the

ept i era Ilnked rst 0 r and t he
oA BeTirtsioe BRl e sl FacUSabel dbrBiETabRY At -
t 0 seheerse@dndo mmmmmteomdeleuﬁsmeam sa@l(bosal@ mrohmwpt i de.
20 The vector accordin
e g el B RRE 58 sk A iR gfint, Ehisat shBpdtiag.a mowv-
opelEalehyadden kedsidtingtdfia fimatiohalpexprassien emhdndimge fréddAent of SEQ ID
863&2 e coding for the polypeptide operably linked to
econd pronoter code for different pol ypepti des. 25
5.21 ThTéheeomqu@ranamcwhd'reng sha cdGVIYAhIED, ennlaacari contphiee ONACIeotides

e2ug75E S8l [ BRRARPLER. SRS hOIEBASoano
di melatice tor+ 1milthe Imrgecnepr ot e| n and the DNA sequence coding

L?g tth:r og'o%‘gchcﬁ d% c%ﬁﬁ }ierl 'I[]2§ka?°d é&\gvg eﬁ%gﬂ%err comprises
rrulriur:l&ehdecs paast & R18BOf Zﬂe Mo&MW ¢E2 arpstrearar gy, ttbe chuientide

um?‘ ﬁégeﬁg?eo%t{v%‘{gﬁ el ,Eggﬁo ha chain and the ot her

hain" of nmone sel ected from
7. huﬁ’me VeSldr abeomding td &ty dfithapreE8ting rthirhs) fantheCGomP8sing lagpromoter

ve%tfpere ?’%Qﬁ@%@’%ﬁm@ ) wherei n one subunit is the

heavy c na er subunit is the light chain of
8.an Tihenwaotay| adzofding to any of the preceding claims, comprising a first and a

second promoter of viral, cellular or artificial origin.

9.  The vector of claim 8, wherein the first promoter is the mCMV-IE2 promoter, and
the second promoter is the mCMV-IE1 promoter.

10. The vector according to any of the preceding claims, comprising the DNA
sequence of SEQ ID NO: 1.

11. The vector according to any of claims 8 to 10, wherein the first and the second
promoters are operably linked to a DNA sequences coding for at least one
polypeptide.

12. The vector according to claim 11, wherein the DNA sequences code for at least

one protein of interest.
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36 24. The vector according to any of clains 12 to 23,

wherein the protein of interiit is selected fromFSH, LH,
CG, TSH, growth hornone, interferon, TNF binding protein
, TNF binding protein Il, Raptiva(c), |L-18BP, or

f f i f
1%“ S e R S Sl e DB ot A opgat st
cl @ngsnarBertppot2dh, wherein the narker protein is selected
d d ADA) .. ai I id
14,1 B nGERE ReParingas c) * ihointte GRE: SRR cages for at teast
( DidRBYepdrieg patgini n- B- phosphot ransferase (HPH), thym dine
1 Bl oA O Y A EpBRSPRE OB S B125R o

decactrakybaweer @EDM)dieotbridly rapgeas phonacet yl ) - L- aspart at e
L.t r an st era

esi st an ur o n act
16] oiTiB R Aesoralip, B PEME PEEL HERHE ARferl adiMising gne or
Camnorerrsgulﬁtﬁry dlementscsaectat Gromd b Rsp intdoas, nS’UIRsI oRMNA 3 end
wherein the re orter@g[otel n.s s | ecte

| uBTEPH0E SEEENSY | ROMVBLTRIR P, & %?’n,angl Zip il rioosome  entry
phcsspthmtoesﬂRESQi hor seradi sh peroxi dase or conbi nati ons
her eo 15 27. .An _expres vectpr co
oW e b e S R R har it B2 oM RbT SPlheft i andRES
pr dumtiar ngmbnsaggra rﬁlNﬁoéeoﬁE@:é Epdiiqy fot at Mhﬁroeuerpoﬂmsttomcmﬁmm
consi sts equence ected fra
1650 1D atetin e e of e FieB g Sbr “uflhhPorgprising,pne or
nuchaethre elemmtgesetmfcteﬂa@mmmtoﬁ bo(ndgry @leseenignioeus control
co r.isin core ono an rom ucI eot
O 45 SBafio RathR clegt . IAs) or b oSl hlso or
nucrdamrhbnmhmmlamsltceemne exthawed core | E2 pr om)ter and
i th uenc c
1otk G BESEAGS, Shy SERUR 1% b8l E DHEF e o
rrCW ﬂhano@meendH opsably Ifnked tto dmea firseppomester and [tied DA Beguence
perabl y.li o) 25 s epc
o0t ' Bonslof RErBiL MKl Gine deloah Prosfile SRR e
rrCMdmeEﬁ)I;@ehﬂmcer consisting of a functional expression
n cln e
2 IPESEP S CRRTE0 o iy Sy ddk B wIPEI LR P Sesusge coone
pr dorother pabfpeptidealoperablyl linkead t@rtheafntsm foranater and dghen DNSabehuence
fi 3 I
sequémgggr tﬁ%%glgg 0&88%}3%% Ik%ﬁ @g’e@?% %Jndzlora% l@?? %efoPMSEent
combyipaptateg. conpl et e gene of the mCW. 30. The vector of
ﬁlu?lhg]o\{ec‘(t]o cro?dirpg %@'c?ai ,'\!vﬁgrel%n{%%nf)ﬁl%\ §QIRNLS ec%ding for the
polypeptide operably linked to the first promoter codes for a first subunit of a
dimeric or multimeric protein and the DNA sequence coding for the polypeptide
operably linked to the second promoter codes for a second subunit of a dimeric or
multimeric protein.
22. The vector according to claim 21, wherein one subunit is the alpha chain and the
other subunit is the beta chain of a hormone selected from human FSH, human
LH, human TSH and human CG.
23. The vector according to claim 20, wherein one subunit is the heavy chain and the

other subunit is the light chain of an immunoglobulin.



-387 to -189 of the nCW | E2 upstreamregion, the

nucl eoti de nunberi ng bei ng %el ative to +1 of the I E2
gene. 37 31. The vector acc § di ng to claim30, wherein
sai d nCW- | E2 enhancer conprises nucleotides -587 to -189

f -t he | strea the nucl eqtide, . . .
2400 ToBr e sborgnd By 5T e $2p B u et Bl rStein o ppesest is
Ve Gelcteadmon 88AgLHOCENYSHSf grtobv&h namizBe Sihterfeloy;, NI Srading protein
expr 1.Qn  Vvect or Ses uenc .
ot RO 1SS e RBNER, EHEBP, GE oo ReCHRaTRGS: Gnctional
cl @iem,a&&egrfuaan pigfieiharsddi d pol ypeptl de is selected from
S LH, TS rowt h_hor no erferon, TNF bi nding .
2{ leg. cfor dHrlg ﬁ’d?% OI)P%FB? H% t|o Aan\%@qrglg(t;n? marker proteliq iS
][ L-sé%l;&BPfroraraﬁhbﬁh@@eahﬁr@@ﬁ&ﬁD&)A f}mm@gweﬁde grsdphatravedsrase
usi on ns t 0Ss ce ransf ecte
w1060, BbR i e ki OEFE] hdromanEr dasahhEne s (HPH)
35|th§ﬂﬂ§mbﬂ6ﬁas©edtk) ﬁ@rﬂﬁlﬁngEleh@ phb@?ﬂ‘ﬁr@tésywﬁ]%fédré% (die), rm?.aﬁple
ce I OCESS or roauct] Qn or. a
C e s i Ssaerie DR e | GrerapesEagd OB St “N-
CFRbhdehhna&btJl)ﬂﬂéﬁpdﬂt_?_ﬁe fegidtaPite ATADY, %urtgnyc@} @dlM’ltrQrMe_ rgge (PAC),
C al e I‘OCGSS O Clalm ,
B tokinzae (gt ool BROPG o1 S ESq e FacRren . 18 38,
26tAh Frm@o\ﬁé&ﬁ:r;a@boﬁld{mg tprcﬂuimgtmqatza‘ \A'Eheﬂﬂlh ymuempiode; pm:ralmﬁ i|§i;%%cted
0] Ccu url oS ce CCO 0O C m
g8 (R SEsE CHEER ORESEPT P e Gl IeS PaspTaies 760 horssradish
polpyenﬁmaisderc&abm;msph@@ess according to cI aim 36, 37 or
further ¢ the s sol at i t he .
27 A ey (ARTA R0 2 BTN 2o el i eigting of a functional
sumpmmaﬂtprorﬁ&m@magus@t of SEQ/EL N 1a0eerdh Bgidiporadter @bnsists
ainms 1 to Eeﬂng[esm on of . gg e of interest. 41.
uS@faﬁeauwstssle%?éé ggr?‘bo %ﬂﬂ?'sf‘ B ains 1 to 33 for
S 1t:el ecfij affe Odregr%@D@dté\dpanﬂh@freﬁﬁndu@hd@mﬁg 8f sE@a}pg«mm;
0 I nL.erest. . e. of ect accor 0 n (0] .
Ol al nlS & Hasiusacs gomaisg erditdia piaaus Snpo Tin flgeyde 1
nor e gem@sg of SEEAD NO: 1 Bhe bestuertd. of U9 tOLOG nu@EdtRies upstream
accordi ng 8&gpeylng the clains 1 to 33 for the

manuf act?ir¥ RRMYERERE for DNA-based therapy. 44.
Use ofiii) ahdrosjuened bf SEQUDAIANg.to cl ai m 34 or 35 for the

28rra nI'W:aa\/((:atc:tlil>rr gcc%frdmg to glafr:na nv%herélgrsa%epr!)mo er op the éleIPIMEZ%%ne or
said functional expression promoting fragment thereof is operably linked to a DNA
sequence coding for a polypeptide.
29. An expression comprising a mCMV-IE2 enhancer consisting of a functional
expression enhancing fragment of SEQ ID NO: 1, wherein said expression vector:
(i) comprises a first and a second promoter of viral, cellular or artificial origin,
said first and second promoters being operably linked to DNA sequences
coding for a polypeptide; and
(i) does not contain any complete gene of the mCMV.
30. The vector of claim 29, wherein said mCMV-IE2 enhancer comprises nucleotides
-387 to -189 of the mCMV IE2 upstream region, the nucleotide numbering being

relative to +1 of the IE2 gene.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

37

The vector according to claim 30, wherein said mCMV-IE2 enhancer comprises
nucleotides -587 to -189 of the mCMV IE2 upstream region, the nucleotide
numbering being relative to +1 of the IE2 gene.

The vector according to any of claims 29-31, wherein said expression vector
further comprises a DNA sequence coding for a polypeptide.

The vector according to claim 28 or 32, wherein said polypeptide is selected from
FSH, LH, CG, TSH, growth hormone, interferon, TNF binding protein |, TNF
binding protein I, Raptiva®, IL-18BP, or muteins, fragments, functional derivatives,
fusion proteins thereof.

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

The host cell according to claim 34, wherein the host cell is a CHO cell.

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 29.

The process according to claim 36, wherein the transfection is stable transfection.
A process for the production of a polypeptide comprising the step of culturing a
host cell according to claim 34 or 35 under conditions allowing expression of the
polypeptide.

The process according to claim 36, 37 or 38, further comprising the step of
isolating the polypeptide from the host cell or cell culture supernatant.

Use of a vector according to any of claims 1 to 33 for expression of a gene of
interest.

Use of a vector according to any of claims 1 to 33 for selection of clones that
express high amounts of a gene of interest.

Use of a vector according to any of claims 8 to 26 for simultaneous expression of
two or more genes or DNAs of interest.

Use of a vector according to any of the claims 1 to 33 for the manufacture of a
medicament for DNA-based therapy.

Use of a host cell according to claim 34 or 35 for the manufacture of a medicament

for cell-based therapy.



