Vectors conprising novel regulatory el enents
BACKGROUND The invention relates to the field of
wo emoipilsant DNA technol ogy and, in particul arpCT/b82006/000802
devel opment of vectors for the expression of
reconbi nant proteins. Expression of heterol ogous genes
Vectorskeompriising hoviel reduladeryelementsct of
bi ot echnol ogy with many acadenic and comerci a
appl i cations. Expression of such genes requires

BACKEROUNDL | on by RNA polynerase Il (Pol I1), which is
driven by c/s- acta&gégenetic el ements known as

The inypefiosyrelaigedtodihg gcompinenhiBNA teehmeingymndnivtperticular, the
delérikrt§ %P@é(%@'foreths RRPeSsibhat re@&%b@ng &bfénrﬁt %Xf{)%?Sl()h of

transcrlptlon of sequences situate ess t

hefgedlegaus depesintnkanss cellsds adundaananial @spegatiof biotgshnology wuth
mafP WBsddnfid Bhd EB%&&QF@ ﬁca%oﬂéJ n@)‘?ﬂreégl Jfgpé'l}ch Cg%ﬂéf RRfdRes

nucl eoti de sequences t at act sites
trangeripiRsoLRYAGchanerase 1l ;S%Qlﬂlo,dwm%h 6 drlﬁem hké ClSrﬁGlle@QBmilCof
eleleARIHoWRldsQitoBbrs BRd BSficBlsy Of a mul ti-subunit

conpl ex known as the pre-initiation conplex (MKnight

and Tjian, 1987, Cell 46: 795-805). In nost genes,
In difbR: tBFRd) !
n $ilbfe 06 A_FZorrg%t)e?s 8 d{\rﬁ\ﬁdﬂel é’l%ﬁeﬁ‘é%é&%‘c ﬁaeﬁms{éq%br{lgg@a%n of
Seqenees ﬁfueﬁeetﬂeSSatheu HQRK?"%‘#SL@HSQGQ% Hand40) npelpetide tfmemlrs (bp)
doﬁlﬁ’éﬁe@h Tﬂéy@bn@nﬁ‘g%umB@?éf%hEH'cbﬁ&ﬁ\sﬁQ n%lgStr @edsééﬁéﬁé&l that act

nore than ten further transcrlptlon actors

as BPARBISoS B HRURES PBIEINS HoAaOkEER D Borhiaben dkanscription and

theldsB8BH6 |d$b'rﬁlﬁ]tl%%l%ﬂi ¢otnidseiticvnads A8 pﬁ'élirﬁﬂaﬁbﬁ 'E:oﬁ\bfe‘i (McKnlght
anggg§$ 5-30 bases downstream (Breat hnach and

138hCqlAP: EPociitnn Bomog agnss dhis ascuiRiat A V*FBPN'QP'S’O

con’ﬂsleﬁié‘él seM)éﬁcef KWl S2RE TRTABK ,&ng & \ﬁhlEN fHeh?ITn% ts)ox-blndlng

am prompter el ements (UPE ch
PG 'y ﬁT P oy eat'@rqenefﬁétrwpmfaewm binds piThererfgllows an
ord%kéc&aé‘s@hbtyhﬂ‘ nhdra g !eﬁtfbrﬂ’{erftl@ﬁé&fpﬁor@%torgtgﬁf%@@&m the Pol Il

about 70-200bp upstrea
hO'P@ﬁﬂs@m&ﬁ % %@A&atnécrfpépn ?ﬁfén&y érrt%Pt an @H@&rusﬁe pBeut 25-30
baée%taowns@éarﬂ: (Breattriath aAd CHbmbaR CRsY Pﬁhﬁ@ REV BichBRus? 1349-393)
basal |l evels of transcription occur fromthe TATA box
to wiNgh EBPEk0 Bigdt promoters at |east the CAAT and GC
boxes are required for optiml |evels of

transcription, Enhancers are sequences that act i
MOﬁ{Jﬁnathn@E?rpﬁwaqrﬁ FoRigin fHihes 4patreay REUPPISE plsmentsPEs), of which

thenﬁmtgwﬁcﬁséw@ae@e tHCEAA Y bOXICTAT RBE BRI dité for the
to._several kil obases

ffa'eﬁféaam'laa {Sz@gﬁ? 8@3 gfﬁfél’ -12.£PopE 75208k AREEAaM. ¥k the BC box

(G@G@GG (b%?dlrig?Qté) fof ﬂfésgﬁh'éké’a‘ tré%ﬁ@ﬂ&ﬁ\%cf&@peﬂed‘&hﬂgr dift8nce
site e range of transcri |ona

UPSE{@@ HPUgPE@%@'A%ve(@fd'@uasetp igh ocqudEpm the; BivkA bosglone, for
modZFémbiad ht leBst tHE IOPRTOARY GS WekePareNBqdirér @altlé\)%is of
are also associated with promoter elements. These
transcHp®¥tes are often dupliicated in tandem or inverted
repeats. In some natural transcription units,
i ncl udi ng t he ver%gactlve JImedi ate/early gene

EnhaneREs3e FEAURNCER thal agt nomdijechppallyite w@é%asel}@ﬁlsa@ohon from

profGtErEBBGAted Idcaly b(ﬁmﬁé@ssaﬂv\ﬁ ml%@d'iﬁfeﬁ)’ adh &M NipStoRYerde
functlonat y. conb is effectively one

kilopapes sy PF%@P%?IWGP%W? -sERBgnosEs @%’@@JP gherd (8-
1298 icBBsenB 6P 886G Red ﬁe[ﬁ@édntlﬁdﬂ\% bk AP SR fBF & widBfaRbe bPNS

or other factors; nstitutive,
raRScaRURHE At ior Prateing SOTRke b 18P Tenan fe: 1a3F-3eed) including
For many purposes a strong, constitutive pronoter
gi ving consistent, high, levels of transcription in
many, if not all, cell types is highly advantageous.
For many years the enhancer/pronoter el ement driving
i mredi at e/ early gene expression in human
cytonegaIOV|rus has been very mndely used for dr|V|ng
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expression and viral replication at a low MJ. Hunman
CWs have very strong enhancers for the expression of
wo Bhogesase The human CW enhancer has four 18- POT/GBRp@ain00802
el ements containing an NF-kB or rel binding site, five
19-bp repeat el enents containinga CREB or ATF bi ndi ng
sane.such @ NEPL andBRd thgt aietalsy assadatedIwithpiremster elesnents These
1BREEEL , NG Lihy USA 8 1:
e{6(15 -663; e%&?@?”%n% tlvﬁés'&% déﬁ?ﬁt%éw r ol ogy 39:
331-342). The nurine CW enhancer cont al ns si x NF-DB
InQ nteeﬂm talgh
e s P S TR AT TP ferd 2 Bt oo gene
tr%ﬁscapﬂonltgﬁe of piagy. DR vlru&eaaucgt:as eme@alowgsemgyr and
B%té#'é‘lén%‘érﬁ@h $edGhdtiod &W?dt?
lDrsyner gi stical a? teo stgb?lﬁ) ize - mvﬂpdg%yﬁ%ggéewxpéggtended
uqsftrgﬁgbelerpenton | nitiation conplex on the promoter. A
nunber of cytonmegal oviruses predoninantly infecting
ot her host species are known, although, in many cases,
PromoterR 263y heeeHgnd, BARg desporsiveio eqlldvre, deraperatiire, metal ions or
oth&# @b@?ﬁ*%ﬁ@oﬁs‘%ﬁt@ib@@ﬁh@ RahscriphidrPiFBoR uAvdd Hﬁsnbé ¥such factors.
vi ruses infecting nber of primate spec
Fen rﬁ%mytfatrﬁgse/ﬁfaﬁt@ae @qrts@wt% RreEtergidag §omﬁﬁtﬁrety highdevels of
tr&ﬂsl&ﬂbl@n iR Rehng O ﬁBtt al, bé]P(iyEé’é 8 %ldﬂ%}@cﬁlanfa@[eo@é‘ dF&‘th%r%’?;gﬁars the

| are recog ni sed ese, Iyt e nmuri ne an
ﬁﬁ(@?@ﬁt@&ﬁ@@t@t REVag w@eﬁd@t?tﬁaémgeﬂe eyeressipain human

C)ftétﬁééélé\ﬂ@ls hﬁQ Bby$ Vérty \Aﬁi‘%l@@éécﬁépdmmé W@P&%tcﬁtsof‘ﬂe‘ééﬁologous

human CW shows th functions
9%%?%%&%@@8@03%0@@ (Fapekdng &wctfeteﬁter,é@ﬁé, Gene 45: 101~
1gg)obabl y because of the presence of unrecognised
c/s-acting elenents contributing to downstream
transcription in cells of different species (lsonura

Haimen Sﬂbﬁ%bélow?tM@M\ﬂ) | larn‘i’éml?e]r of §RDFstHekAdsvirde WaMB/ and is

bot h man and nmurine CW | E pronoter-enhancers
reSPORIR I i9gRTPIRGEINal gpd &ﬁ%@towme@éor@( peeafifisopndetinitis. As with

othet lﬁﬁr@ééﬂ/ﬂ%@s arnesart Ber@iéklﬂrlé‘t@hﬂ iffeRHHsOmRI é%ih Bée&'é@t‘fv%ted in
.and are w de%%guse bi ot echnol ogy. Such use of

MHRASOTRIPTHE filé!tdua}és nfed cutige chyrRan My, @@Bcat%aroducﬂvely in
tetriinbMBdifferentistbd S8IR Suth @k fle&M’ést eléﬁﬁel%f atnﬁ%nﬁbﬂ’t@ﬁél%tls and in

enhancgr and functionally conp

MOAPTYIE ?r&tegcﬂ“ﬁ*‘cé@?r&geﬁ HéP’@Htar@“dt %@SM ?Qé%JnY'FC& 7 0364278614 and
rdwmsqué,@mgal ovirus mgjor inmediate-early gene,
wherein this is not directly linked to its natural DNA
COdI ng sequence is claimed by US 5,591, 639 (Bebbington

prb@@dtl)ve lrt-tﬁ@loﬁf theReis 'ﬁﬁrdr@éte@WprleE?(lGﬁ‘ BREKS bf CRIV genes,

d| sC 15 (Koszinowski et al) Cui
a@@ﬁw@&é&t/ﬁaﬂt’ 35&@@&/ Prditged 88 hefnagtﬁM‘éA% gegas %\ﬁettHOUth
tol‘méWa §mtma| ld hities effitichBeomapatioy freAbwBY ROasdMY and Kowalik,
@f gz %§§ S,’Btgaterrpts to characterise the genone (Isom
ne 28841994 r ol ogy 49: 426-436; Gao and | som
1984, J Vi roI ogy 52: 436-447) suggested that the
T G RSP L) M1 Baaan RMVHBUGRTGHer £ 4Yiged o drgeragions, he

mbdtﬁlat@r an@I uhgdié FéiglcﬁlVMnd Lo (FRYA. ORROSMaNBST if @fso%lmoeihto a
hat of hupan CWV and nost cl gsely resenbl ed that

{
dlafﬁ?n A3 REOETAY SN RSN efhe qisial egbepgerde ResRSSHR(OE aigieal IE gene

e)&;bﬁié*é‘sitﬁﬂ arldeavalifePhcatiBalat bt RIGIY Huﬂ'téh@\/l‘é’& heGd V&G sBbnd Bfhancers
rmnal reg Lat er studies of gene_expression

f°f &pf%Sé@naﬁﬁf%%%ﬁ dhe By n@@cﬁ!\é\ﬁ @ehw%aat foni 1Ribprepeat
clBBRI dediring &n RF-E or rlspﬁﬁdmd si¥d, FRE 1@ ?égt elérﬁéﬁte containing
and the expression and processing of anscri
was anal ysed. However, there was no anaIyS|s of the
useful ness of the IE pronDter-enhancer for the
expressi on of heterol ogous genes. The sequence of the
"HRvl (Hind |I1l-EcoRV) i medi ate-early upstream
fragnent of the GPCW genone, containing the 5 end of
IEl codlng sequence and the upstreantpronDter/enhancer
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conpari sons of the GPCW enhancer/pronoter alone with

ot her strong pronoters generally, or even with other
wabMehB1emhancer / pronoters. The applicant's coP@EGH200G/000802

pat ent application PCT/ GB9% 02357 (WO 00/ 05393),

i ncorporated by reference herein, describes elenents
a EREB orAT r bis@ing sites Iteo APn1 binding sitas.andimiipie SFsbaitgs (Thomsen
et%? nItQ%ﬁt Pro%%atl%aﬁ@cﬁ EQJL\QQI @59%%“%@? gP@%‘ttﬁsl&tf%@t M'té?vwology

l'ocus that consists exclusiv

39; Bﬁdm:iﬂ% uBleymusipsy ey eanhanerrsoktsd)s mNﬁaﬁgr refhiadiag sites, one
CIQ%%%?WT{F Olﬁﬁcﬁn e, 9Rd LYV Bs d-090 %PLP@Hém&gﬁéJ Bor %ﬁgﬂgger et al,

rse extendednet I on
19851 RrresNatinhead: 39 SOL82) $B3REtR328h rTmatlftatetmmaﬂ@gEl@neﬂs act

e IS T VT
capppexren ﬂwm‘)@ﬁ@fer ase enzyme that nethylates cytosine

to 5-methyl cytosine. However, 5-nethylcytosine is

unstable and is converted to thymne. As a result, CpG
A eumb@r efoviaresgatnylruses pipdorainantly infpgting piet hesh speciesvagl known,
alﬁ?geg %n '%Qgé"se ﬁhae\%%!égt tf%?gyg%ngﬂér;/@geé}sg %f%r%s%cnecﬁ relatedness
is tpfp\t'?n@tal e%fetrteealow&tﬁdlﬂ@h@yee%efmém e@umber Rfrmmata§pemes

[

(j;gb(th X trlﬁgﬁﬁregg'hﬁoen‘r%g q%t?e%"u@ rﬁbrf"key @anzésk{%')‘ %8% L&dentﬁqmcludmg
MAEEL, aat@ndawneerﬁ*g affe rgeogrigask @d@@%@nkﬁh%mﬂ%éﬂd fat promoter-
erfEPeEHRVER L QiR o Bét"alléh @hc@na‘ S’rﬁ”‘a?&SI@ @orhbar%on%f RUEN

di nucl eoti de content of at |east 60% of
spRSiAsY it umaieeMy hpys éhﬁ&rtteee\june@t\smf e Ecnr@@ﬁtqme@hancers are not
leécﬂW&hpMabte %baﬁ&@écaﬁ%@ of%@pr%ggnde]o?%h}ecoghlggd Bis-acting
Longden and Bl eas rends Genet 16,
elemoe)contv@vmg @tdommstteee tegpesripdipa ftee!lg oé differant Rpesigs (lgpmura
artchetn?sfkt 20858, fﬁ\/nﬁﬂ 79 3d0b8514 QCe| | 40: 91-99, Tazi and
Bird (1990) Cell 60: 909-920) and may be defined as
CpG i sl ands vvhere a substantial proportion of the
HEWERS st h@ﬁbﬂ dRd e rmtlv rebtaﬁh&é;e@hr%ﬂeeeétyr&thca%@t leVels of

ext end over ends of two cl osel Y. space
cqs@j'tuavet/eﬁg@wqqpftheé%tglegp%%aewne§ukam@§eexp@§ﬁ@ﬁ9/e@tors and are

widh¥y (368 irf ﬁ@@bhﬁtﬂogﬁﬁ SIRIMRISR dTYRORRhAY ofmdtetvlas disclosed in
t| ssues thr ou devel opnent (Wse and Pravtcheva

g Lg@vergyngjq\@) Usesf the eropoterpenhancer and
fuﬂéﬁd?f‘a'll@&&ﬂpl@tetéq (Gg¥edms Gﬁﬁaﬁglaté@ lféytﬁrt iALBdMg %@ﬁr@@ﬁﬁ’gn of the

genes, as as an esti mat ed genes showi n
hymar eﬁomestlpwetséae]e&lm*e%@@t@reaﬁv SPNe. éN'IeA@tt‘ & srnpt diotly linked to

|t§3héitdra)l ﬁNAPcfdaﬁtg é@ﬁhence'% %@lm& by&)U@%@p@S@é&%blhg@o%g@elltech)
Ubgor i ths, mgine. G "% fgee)ceaeodl%ﬁkeserérwm ﬂ&%@ﬁé&wmkl et al)

regi ons of active chrormtln (Tazi, J. & Bird, A Cell
60, 909-920 (199 )? "extended' nethylation-free CpG
Gigea mig CYVA ) ripdunesta derasecf oying @igstith eapeFidarities to

thaQaltfstody dFRARA GG HIB@RSE ng\ttgﬁﬁb% tb t&tgté‘ra‘éfé?ise the genome (Isom et
transcriptional start site and/or extends for nore

aly 2§ Jo0IlPRNE: HEErEPaBRg aRd 1s0M.HER4 5DYRPOIYTPE 456rtieh)s

sifgekRE tRaitRS dpekbtiral Srybalkh R diftee gbmimd Whd Dfiqaé %mon st
functi onal I‘\é}%e I ned_t hrough the use of PCR over

herags\ises AlEyeh et ?éh“'{ﬂrﬁﬁert‘ébt'm%@ﬂ@ﬁ‘%‘ﬁ@&\\(ﬁ\éItBS%CMV
gEHRNEREs Y erspidthhh 1hat bPhathas e 4 anogwos%ty rfeasmbled that of

recowtl on sequence is sensitive to the nethyl ation

myfine Lot Hawgvegdes GRGMY genemahad seveipldywigtal f@téreeu payticularly
C
I e T Py S N R r Pl T Bgrtifed an
but only if the central CG residues are not
nmet hyl ated. Therefore, PCR conducted wth
/ -/ pall-di gested DNA andover a regi on harbouring HpaW
sites, does not give an anplification product due to
HpaWdi gestion if the DNA is unnethylated. The PCR
vviII onIy glve an anpllfled product |f the DNA |s

N | o o o o



10

15

20

25

30

35

fragnment is actually a 2 165bp BamW-TM 111fragnent of
the '5.5 RNP' fragnent descri bed above, consisting of
wowbentisales 4102 to 6267 of Figure 2 1 of thakCT/GB2006/000802
application. A further appl4 cation , W 02/ 24930,
di scl oses artificially-constructed UCGES conposed of
IE regigndiytsequenaermmRarisgn itk buman &MY 'in of ah #1820, A \inel 641 1537-

d
e e B R e B A R Hguever,
thees wagiae éb@'V%l%@f hermsefuinesaret thyl lEtnr@ﬁOtEFEth@ o5 therrxeression
oﬂfeté}el £qbhan approxi mately 2kb, or fragnents of
| ar ger sucﬁ i sl ands, of not nore than approxi nately
2kb. G ven the inportance of reconbi nant protein

T%%mb@ef 1n8 BRPYEFANAL PRV iR idiE IR s?reQﬁ"ﬁ fn%rnt of the

|nprove expreSS|on vectors conpr|S|ng pro

GPChhhaenasne, consing th@rﬁselsm/ﬁ\}ﬁm\comngﬁq&uewawltmumtream

pl%h{o%{@?l%lﬁcérh@glgﬁ‘sg\%é E’édu.f?eﬂcé’d1 gig) 1@9@6%6& B?S%/tomegalocr/rus
specification, the word mpri'se” and

imyaeqigteresiy gene ﬁﬁ@%@@fht} EBSSIéx%wswvar@@ @;bate $injygrsitindSA) and

shdW B dop&in a réﬁ?éméf rebé‘tﬁfvlé @bﬁ‘&érﬁ%& t%]%?llo‘f Q‘GW & RegulASH region.

is not Intend oes not)

Thige shpe sepesird .QFHe§ ?c@wbﬁﬁe?nwgre identéEgér SPot ISSane&bp repeat
odduF RN BMbs Yf@—@@%%%ﬂ’éritffb G EGEBATTITE \ consensus)

speC|f|cat|on S| ngul ar enconpasses t he p ura

cqIiiRiniag aniF-¢B hinding %ﬁef?énd\mogesqufééhe HeM4T8-Pesiergat. GP-2is

awh%erebéa dcB@ehy ﬂbttlﬁweéf(ésﬂ'o@% §rTM§ﬁ‘lg to EH%TCCTTTTTGGCAAA
speC| lcation 1'S to be understood contenpl a

coIsapeHs) e)d genigining agorsisrgugnee; sipilarnip Ff@s@nﬁﬁ@sl@cﬁﬁ%ﬁerum

rersESr‘fHer &8meh eG\P‘-§% reE@ﬁEé}‘ B @fhes! lml'fégﬁﬁﬁmal upstream region and
aracteristics, conpounds, chem cal noleties or

CYHIIDH S TRALTTh @cFQQHeWFQWE‘@Fj@ﬁ apinging sigafor eyt ey GCN4 (Hill et
aRSORL IScicpob odih it 497). exanpl e of the invention are to

be understood to be applicable to any other aspect,

enbodi nent or exanpl e described herein unless

Altlﬁtﬁ@mﬁi"s 'erl@ s&db%rsﬁéﬂ‘ thél thESRE 1D QFﬁl'é%\m Fé@ﬁ)nt &nf8ined a strong

era y " refers to a relationsh
p@ﬁ&t%tbfiw tqﬂhs &%Bﬁ repogREeANSirHets trpse ﬁ@d?ﬁﬁﬁﬁ'écﬁfﬁe&?é‘és epuld not

bé Eﬁ‘clucﬂéﬁe rFtn*sW the %rf%%nlt él% %?Reéé té‘lntcﬁlﬁglthé"ﬁjs{ XIAAMA part of

hose of descri b
e th@llFal gm hbes m&pm@@ﬂta@ﬁéhrgeppﬁ@s BRa putative NF-1

bmemg eRe Qﬁhlcﬁhﬁy%@@ brtifﬁ&té!cl}ﬁﬁdﬂs?éd the |a§bér‘éﬂ§§'ﬂé?wgmaéff tﬁé promoter.
not be rel eévant and fers for_ different types

of
S@Mﬂ%ﬂse repgiter-ConpthvRle Heed fortestihe GRCMM freg@éﬁfﬁucamawed an SV40
p@%cﬂ&ﬂﬂéeﬂ(é@%d Mrél\’pltomcﬂerl) es%%hbﬂ@ﬁoﬂ&@%ﬁ)es@i@ﬁ'r&éﬁ@d from the

O en readi n rane t hat it drives. In th case
S

et @f@ éiﬁaféla GRGEMY Y VA8 promeler.ofsaireswibis nof Posﬁﬁ%g}@ake
cérhﬁéns’éné @ﬂth@r@bcﬁlf\/fé?ﬁbm%?lp‘ﬁ&h&@ﬁb!oﬂe Wlth ld)ﬂ{e‘r' lsBoh§ promoters

responsi bl e for increasing | evel consi st ency
geferelymar %Y@é‘r‘@é‘gk?’t'?ﬁr Ciy lﬁ@yh@mcq;épmpf@rs t he el enent
conpri sing an extended nethylatlon free CpGisland nmay
be 505|t|oned 5 of the enhancer ronot er
TER APPSR 5ep-DPnRE PATBRS PPIGONC HRBPEOgHE] AVOAN5393),

inceryBIREd by RITEIEABS Verein) KBSLrinBE RIS s IhB?aﬁé%%stlHlé ¥n Bir
its being positioned élsewhere, as long as_ a cl ear

natyre phr@ﬁaqsomef enteddar exablishingsn peashraatie sirusture AgIoss a
IoBQérEHa‘P %H%lsté éxérﬁs%l @r dgﬁdﬁ%&& %9;5@9&06 ﬁeﬁg%rkesp.ﬁgﬁéﬁése These

i di si ng I ngeht condi tions

el&ﬁ@@? éd\%é%m/@ﬁcf@m ah@cwh@@mtrqi Regiand CR) apd epaptisesaxtended
of conferring increased expression of operably-1linked
expressi bl e open reading frames in two or nore

ti ssues. Stringent hybridisation/washing conditions

are well known in the art. For exanple, nucleic acid
hybrids that are stable after washing in 0.1 x SSC
,0.1%6DS at 600C. It is well known in the art that

opti mal hybridi sation conditions can be calculated if

the ‘sequence of t he nuclelc aC|d |s knomn For

- . I L Y, 1
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CAAT box, being a fragment conprising nucleotides 779

to 880 of Figure 1 (SEQID NO 1) or a functiona
wheowoloegise t hereof . Accordi ngly, the inventi onP@F/GBR@ESH00802

an i sol ated pol ynucl eoti de Tonprising at |east 100,

preferably 200, and nore preferably at |east 500,

s atigndiee Go jelardse diedersn Hblqurﬁ@JSthrnmtlmde(nw Element
UOTRY has BL&RNsH tb%ubr%eog h as depicted in

(FI gure 1 and SEQ ID NGO 1 uﬁng%g]lué}gsxpr essi bl e

pol ynucl eoti de sequence transcription of said

IeMRhPSSiaRIDNA ahy BM%I@Qﬁded@pé ?Qﬂé@%ﬁsé&gﬁﬂ‘% rl?ngoﬁ/u@fgnyﬁlénﬁerase

pr onot er si tuat ed between enhanc

e@%ﬁ'ﬂ%@@# Bieénvidiepieriedne (ghe-alvthvioytasine: H@W@b@emewcytosme is
uBistabieainBiiQ cEAEricANE tiyAfirk, &Y 4 Yeshilt QF&E %Tnu%feoﬁ@égeo&hpﬁF less

het er ol ogous, pronotér not nat ur al associ at ed

| frepeentiyikanene Weuld expentby shance. pﬁqr@mﬁequ@m pHigenostie Bhde

neGerthelesd dBUaR8 ATt e éﬂl‘fﬁﬂ bk % dlc%'? 'td’th%?&‘é‘pe%{é% éﬁd these

not naturally operably |ink pronot er.
SWW%”CB%G%‘H%%&D%?I%% d’fs @@ﬁ |hr=‘reflrm at'feGdslend” tmmﬁned as a

se@uéria@ o@@m of aﬂeﬁétrmgb@rthétf’rféls%t &4 BRIHNYCA Gk ?Jﬁ%(a?ﬁ an
vect or is ag%GuPstreaWIO

oprrv réiptgrs {pddpds ﬁﬁ%t?“{@P&@%@téﬁﬁ 8&sipi 2 inucleotide content of
aPRby1B0% 6Pthat@hiR mm é ect@dtﬂ? chﬁﬁ&g QGaFdﬂwérf@reéﬁ gﬁgnd

trand ownst rea per a I nke
mancbr Mo 5 (a8 Traed1 9573 Rise b Lo desdiane deasby A Trends
Gymbyw@eomﬂgougy conpri se other pronoters, not
associated with expression of the inserted expressible

sequence of interest (such as those required for

MRXIDYIRBRIfR OFG SRRSO Well KBS frsthe rartt(Bi?é @t 853 985)a&id10: 91-99,

Tﬁé‘l%?ﬁdpde@?%e‘%bé&; 0 §§0g§endta%gxé ioe ﬁiﬁﬂ@e%%ﬁ@p%ﬁslﬁ@dsa/vhere a

sblﬁ’ﬁéﬁhaﬁ@l‘bpoﬂﬁd apkref %@i@re@ﬁué@%tno%%thﬁ&% a4 Qich usually

nucl eot and
R B (6 B s 7 fwe SoBrs SparssHL- S 5b) dleergafiranscribed genes,
Thb@er mgtdhfsldﬁ QINA é?eh@@érte&ﬂb%ﬂnéfh' @b@ﬂeﬂ@laﬁféﬂ%'aﬁ‘%’%é% throughout

rectio respect to
BB i BrrwiDoys S0PERENBIcs ROCGRT B They are often
asasummth g eeha@ e\EublqlﬁtoaslV @k@re%élf@ir%rs; adell 88bA estimated
pr.essi bl e ucl eot i de sequence, nd wherein said
AR ReS pRo B HIR RS elttee ST msp UGN BRaUSHR: Erk B, A
mea exawl Acazpe,smb)s;z\ 60,nked 1t 99@\/\&19@3)9mb§-$as Bl & Blr? A.P. Curr. Opin,
S ce an erel n sail pronoter is
§e’u$ %Ciﬁ’yﬁs‘ @§§§ 3Nd| ra KRR B heylogalised rreeeneopfeactrve
cnmh)aﬁmc‘rmu QeBiRE QUERAS0; 90Y-9b@(1@bby, the isol ated
pol ynucl eotide contains a 5 fragnent of the

I medi ate/early regulatory region conprising

Anualt@maddﬁ@tf@&tbﬁ-ﬁ%é(tw islaRbiti€h rnﬁthwﬁlowfréé @pef@lma{ extends
nucl eotides 275 to 775. Such ment s

B RSP AR B GHTRUR B 7 ASFTIBUONA FRHE ehglor extends for
menel thparsdobp phd r;méfefablyl rorenBare 50N Bt borddis e fHe éterlde

Tl
e Rt AR are i eV Hraae & o el s Ube gL GRngr the
reghari mra:on‘fbng;ﬂmn eithegtricidd eﬂmum@dléase@ey@bé thséllsﬁmy&@dlgest (cut)
eﬁg eSS|bI nucl ei ¢ acid @qugnce to which it is
o eIt etp ey e erausmse 5 seeslive toang matbvigdasystatus of any CoG
residefes itisdtlaye pRISBAL, SinRGUBH ehg@ﬁé réqﬁoaTW/hrcﬁ r&%n%fes %ﬁ@dlg@sts at

I bl |
SRR Eh: 1Bich i CommoRse e iR Gp CasiBRes Shbo fdta eaniral CG

residudsiase Hof iemyRidde Théidré PCR RENAICRSIDRES HpBY %fg%EeB'DNA and
said isol ated polynucleotlde further conprises the

enhancer fromthe nmgjor inmediate/early regul atory
regi on of guinea pig CW, nore preferably conprising
nucl eotides 1 to 887 of SEQ ID NO 11 n one preferred
enbodi ment, said isolated pol ynucl eotide further
conpri ses an extended, nethylation-free CpG i sland
operably Ilnked to sald expreSS|bIe nuclelc acid

Y T T e
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met hyl ati on-free CpGisland is of not nore than 2kb,
further preferably of no nore than approximtely 1 kb,
woroEb/0pied er abl y conprising a 987bp BspEl - EsPGI/GB2006/000802
restriction fragnent. In a Gecond enbodi nent, said
ext ended, nethylation-free CpG island conprises a 60
OVRp3 I'RgAOTT hargawiid ipalhsitasgdedsenat lwaranmmmﬁca@ng:en@umue to Hpall
dl??é}tl&b if e QNﬂ l@gn}%tfﬁ/l tbd. arﬂg F’@%‘x‘r thﬁ@e af Eﬂ‘lgllfled product if the

ctional agnent "t her eo

Difdy rﬁ:mﬁ@ﬁlaredf Faarﬁé?f@ eyiepd ﬂ@erget@y@mfr%meg‘imagmelmwul not digest
thé PANY PBR! J}ﬁplﬁlﬁﬂ%%mmm bé?obg ved Y\‘}etrebf#‘éhnﬁ\r%tﬂ? %o?x (ﬁigs of

31f|ank|ng uence, nore erab
they (Bidand ﬁﬁm@h iqjelfee GPGﬂQiaﬁ*ﬁJr e than 2kb, nore

preferably no nore than 1.6kb, conprising a 1546bp

Esp3l restriction fragnment. Preferabl %/ sai d fragnment
'”ﬁeﬁwé!PP% FPRlicagon NV &0%%383 demensteatesoivat legionstspianring methylation-
réé'f%@ ELERLS enb&ﬁpé&‘m@&%’ AR YAHG |tr%ﬁﬁérﬁ)%d ?roﬁw!}@ C%ré&ﬁ%g human

nventi on conprilses ragnent of

Tﬁ\Tsﬁ %EH%!PQ BFQS%KEBP}/@@FWOWC@WPWRB 0P SMPM and hegrageneous
nd%%%?ﬁﬁﬁu@!’e@@r‘o‘g%g ﬁ%g(ﬁnm%t&h&ﬁm é{pg{éﬂwe 19% {HP1 Hsry
gepe dembinanart endieoaed lenels of geme expsedsiu towpetabiyhinked geassed

Mé’cﬁilléﬂ'ﬂ'}i‘l‘;ﬁr<—_ee0éf“,b@9319@7 DC%% %%%%%fh ncgyg n{rbﬁglirlﬁ%gpﬂrbﬁlg?ergpossess

ment of the ronot er -re

the, ﬁ@g‘yﬁ%mmdﬁﬂ clyematin@nd @rmthumﬂicergbt tef@rabmmeaieMmant in
esftefbﬂgﬂﬁd‘&nd"’rﬁanﬂéln%g %nr Hamt%ggg’&eregmﬁ oqgﬂe‘cf@&n ning

t he human pronot er . I'nTa

final alternative errbodl rrent sai d ext ended CpGrich

f

USOESE Wb S DAEAB B A GBc BT I
ImpryYemgRtgdn Hedrvel ol stabdity ofdremsgerenenpressidne Thisrhas lmportant

e
b i S0 o0 LB e B e
a”mﬁn‘@:fﬁgoml%ﬁ\@ipf%@bmd@p srie guituned eglisf er abl y sai d

fragnments are directly adjacent with their pronoters
oriented divergently. In a further aspect the

WORHR398 dlisslases dunstianal G Q) fragmpts oF approkinately eikbdin
pa&i&hhé? URd eps Relp’ ﬂég%ﬁpééﬁh@&’ PghE?&Sotnd%E&MQ % 8586}"?&’98&9, 21 (as

vect or capa trans
dl%ﬁ}oe%ﬁe Faprty- lines 6.ant 6 The S@rrmmhgairpn dlissjosee asi.6kb RNP’

fra\gﬁ%t){FlgsSQ@Qnd/ 26 tﬁr@a%sbﬁ% fn 'ilﬁess ¥ ?@S?SH%Never this

ronoters and enhancers ca directin
fra@m%&h@@ﬁgwd'y ared 6pbip Brall+ H *ew éragmentofctm 155,5 RINFe fraginent

deBérffcaraaBle, &ﬁ&%ﬁ#d‘oﬂ#dﬂfé’otl&@@%@% 6b87 E)]aﬁl té 3 & tﬂgfjap lication.
optimse their function. Suc eat ures | ude orrg s
of replication selected to allow replication in the

A RRRECAPI84tRNE W@rM49%oh&§&|o§é%' drtlfﬂ:mlg %bﬁé’trddﬂec% UCOESs composed

rokar otic cells used fO manuf act ur vec
of fﬁ%@?ﬁ%ﬂseégatuaw-%puwe&pfrens@edebwethwdlaraelro;atne@fweqo4/oe77o1

degérmesrpeuynacné@tﬁiegtc@mpﬁsmglsﬁﬁh ‘nmc%ha‘i?ra ﬁwehfé’%frlﬁ%(aéél 8¥th

sel ecti on of cont ni ng he vec
polyat¢leqtides compgse meéhyéatloaﬁa&gcmlanﬂs A0 orpre thartapproximately

28 iRAgntd Y18 Gh SEARTRRRS Airelthan g@% gﬂ%%g{a?eam

or mul'ticloning sites conveniently sit
of the main enhancer/ pronoter to all ow easy insertion

.Gn?gn B8 iBpeHaTa i L’@COPFS:H!HMP %?Qltn gl %Wﬁ%@tegw Rere remains

referred to as an "I nser encod ng a
a NegryiYrdmPreyed sxpeassion veplers asfiirisingenovel pipolal/ lenkarmen
cohBinkhshsart. Preferably, the vector is an integrating
vector or an episomal vector. Preferred integrating
vectors include reconbinant retroviral vectors. A
reconbi nant retroviral vector will include DNA of at
| east a portion of a retroviral genone which portion
is capabl e of infecting the target cells. The term
"infection" is used to nean the process by which a
V|rus transfers genetlc naterlal ‘to its host or target

-~ . 1
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Application WD 91/18088 descri bes specific AAV based
vectors. Preferred episomal vectors include transient

wWmoeveeyIsé cat i ng epi somal vectors and sel fr epl PCEGBR®6/000802

epi somal vectors with functions derived fromviral
origins of replication such as those from EBV, hunan
papovavi rus (BK) and BPV-1. Such integrating and
SOMMARIO RAETERTONE! | known to those skilled in
the art and are 'f:' y described in the body of
literature well knovvn to those skilled in the art. In

OB BB TR YA
“agBtalls @ad ysrigtinns of e wordhdopexasemie “donyeisingband ‘Toenprises”, means
iy |Ho@ﬁmﬁ§c§ tp] &"ldq% nghlﬁ%mﬁg (%m& %logé fﬁﬁtz&c%j é’g’cher

Cal os™ (1996) preferre

| Wi@@eﬁr@é'ﬁ?slmﬂel@iﬁ, integarepiratensd. The pl asmi d rray be

a non replicating, non-integrating plasnd. The term
| asm d" as used herein refers to any nucleic acid
Te@eamui dheadessrpiiasandtiamsaiéhis aredifivetionl dee sinawar empompasses
tel Jlrell @HleddUR %bﬁeﬂcdtﬁém@eq'eg | §n Eémﬁul%%mfﬁe% E@%qu@é?l ite article
cah be or and

nucl ei ¢ aci ds he nucleic
iIsriged chagpediicatinnlist ode umersécmd afeepnamplatinenpluialitasdesdl as
sﬁ@tﬂal"l?)/ur@@sscmg Bbokd qiRA Jih&ejddy such means as
hylation or the |nc?u5|on of protecting groups or
cap- or tail structures. A non-replicating,

n [ d C [ :
P A o B ot ot oF Sr R Mescribed
inFOBRINGHAN Witiva Partiskiar gspast, agedineniop examplﬁ@éthedeventlgn are to be
uSRREEBd {d bLapliessie Whny Bt‘h@%sgfe@\}, %Fnb@b%rgt BPganﬁﬂ@é B8scribed

and does not integrate at s ic sites
hﬁ?@f%?@dn@wp\%h?@wdh vectors of the i nvent| on
corrprl se nucleotides 1 to 1003 and 1747 to 5749 of SEQ
2; nucleotides 1 to 9328 and 10072 to 141 19 of
A%EQ?GI berRin, the teph “enecakiy tinked refers do aselatienshirad Tperapility between
eI@ﬁ%ﬁts% t@&l%ﬂcl&@tldé oibcﬁé fHdeRIHN. e‘@%b?%l\)’lﬁ%y i a term well known

ui tab for insertion of an exXpress I"e sequence

toptf‘%%ee‘)fﬁk'"t'ﬂ dexb ﬁb@faieycebﬂﬁaawﬁyéat@abr@iatrpn%p éewﬁm CIs-actlng
DRARLENdBP %”e%&a%@@ﬁﬁal%laﬁ&%hfp%éy §rerﬂHf FSPO% relé¥8nt and

resent invention al so rovi des a
differser differeat ypes ot elameatst dior afpraneteb itdepligs amessentially. adjacent

(u-Ehﬁlthﬁlﬁﬁn 284 khdﬁ&bOOBS}I it (it 5 3 ﬁh@tdgrﬁg ‘Fé;édmg ﬁér‘ﬁg ?ﬁﬁﬁ’tl dfives. In

It Is manmal | an ce nmor e pref uman
thesgen of %Pmdedrmﬁ%'w@u@n%ree ﬁ@ﬁ‘qualégd%ﬂteanpﬁ@mqthatrmregmal effect on

chefbtih sRGaereds F&pbﬁsnbl@%r‘ |H¥r%9§lh§’ﬂ1ef 1&Vel %ﬁg'cﬁﬁélétﬁﬂcﬁ &?ene

vectors described herein to cel I ncluding t

OBFETHRY BEWaY PR enniR e AlgMesteamaprisiga p¥padest meihylation-free
ngﬂﬂbﬁd(hﬁ bl JoRitiBREE 3 BFthe Fé%éfﬁ}fe? V‘Bron%'-:cdﬁ%thb %aRscription of

xtran posones, cationic posone

theieXprRsFibleg d1es Hayever ﬁweﬁa%lmlm embracesdhe Besaility obitibeing
péHitictell eMe®hBid)as (g a ciBaV@RtiInaPifddhBar Bé( @Qntnbﬂé\treﬁ@d'
be delivered to a host cell non-specificall
specifically (i.e. to a designated subset of host

B¢ glihdtibnilimdniolotuedis réar @ oWnDéleoﬁH’eaé’?e%]uQﬁcéj@éda‘B%rcg hybridising,

Preferred deljvery netho viral origin inc

URqer girngapt Gandiiops. 6%@ declorpciasganres and Whichdwsgimilar properties
oft doRRSHiIRF IncRBsE® Ek;i% &5 of (?Heréth)‘i-lleeet ré%glbfeh@%ewr‘éﬁﬁﬂg frames

I nvention I nto V|ra |gna ave
Indwgion Bre Hssugsic ﬁtra\genhf@sst@d@ﬁthdwnwmq cnditinas geg well known in the
aY] Frda%s@ma@dn@aae\éaw@Hg@ethaﬁégfﬁémégﬁm%w@h obfa§ %%c 0.1%
n nmet SO

gene del I very neans sed

~the invention and include direct naked nucl ei c aC|d

i njection, nucleic acid condensing peptides and

non- pepti des, cationic |iposonmes and encapsul ation in
| i posones. Delivery of a vector according to the
invention is contenpl ated using nucleic acid

condensi ng peptides Nuclelc aC|d conden3|ng peptldes

Y Y 1 o
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In a further aspect, the invention provides a nethod
of expressing an expressi bl e pol ynucl eoti de,
wee@bevsbé y encoding a pol ypeptide, conpri si ngPCT/GB2006/000802
inserting an isol ated pol yrfucl eoti de according to the
i nvention into a suitable expression vector as
SRz ate0°Gett imwekkrovemnio the axt it optimalhybridisstitindconditivas can be
e
ca'lcrﬂxfa?eucﬁf ﬁi@ié;&lagﬁ%é“@lstﬁeﬁ +IE'F%§QS|§§E{)"1"€ g%ibg%ﬁp%hgvﬂldlsanon
cogfitions @a(pb%égfeﬂnmewetf@r%Wnte@tacfdhp olglpigpicidarsibjest t9

4 hyBH&E@tﬂﬁu%é‘eaééMl%r‘dﬁFEPél(H’@éggplﬂgﬂébtﬂ% ?Bﬁfﬁ@eﬁ@%%af %APProach A

selected fro con I muno

cogimep formule; f@h%alcuaﬂngélp%sw@mqmﬂdlamﬁer@nunoefd t@rachleve
I ol ubl e

e L e s Pek e BaBlo8y 7o,

provided is a pharnaceutical preparation conprising a
T.PobYBAE £05 642g MG LY .4 f1y kPF 101 CBles (RG89 to the

I nvention and a pharnaceutlcally accep e carrier,

exci pient, buffer or medi um BRI EF DESCRI PTI ON OF THE
rﬂ%% BT h%ﬂtﬁnls S RSVl WA%BFe@ﬁe% GHY! 9@&8rsQ:fo|nH}ﬁng

| E enhancer/pronmoter (S
trapsaRtiogakenhascsrs prqw@q e Stgn; l@\teilw xREassios of\pparablyrinked

xEresgiBEa ATeiESH s@é@en%ggm‘eukta%ﬁ& B@ITS A dBn ﬁe%ﬁé‘ncars

oxes, the CRS initiator site and transcri tlona
may Be psqdinempbinatipg with theitaiueierpsasiaiedprometess énd / or other
géh@h@él’éﬁ%nw thht iAcredsPeanRbiplild P reporter constructs in
CHO K1 cells, expressed as nedi an fluorescence as
rreasured by FACS. The results conpare hunan and gui nea
THY illvérdn r&laRB e tbegiiblifu

l5\I/<b hrr]lFr{Nl% UCCE e errea(r)g@ g gu?J e i ﬁg\?\fgwgmr;yg%e romoter/

r}hé grand its|usen axml%wt@www f@whsaln@gﬁggh lpeels of
)ﬁ@%n'o@ rESOARNGRM bﬂftém@t The M préVidied AikafoRE 8%5reC8ion

of an enhanced green fl uorescence proteln r eporter
vegihe theEareryapatieof pravidinginpeased lsvelsof éXﬁfﬁ$3{@T injrgany cell types
oveH tHRIYEathabRStorh AMEN BE AR DIVRE @é’nﬁén@gﬂ rdmé’céleelements
phosphogl ycerate ki nase pronoter. The prokaryotic
sel ectabl e marker is ampicillin resistance. Figure 4

W&toﬂegé@l@ﬁﬁé SdriyPhAfddidle Qg&ik%j@ reézulatoe% region &?:rglsts of

his is'simlar to

thﬁﬁ?ﬂfoméat%ma59@%%%@?%@%‘%'54@0@ qnéoeor@eéﬁeﬁ@"y the sequence
dlmmlﬁmﬁ%dm No: ¢nh%ﬁ%hé@§ 9(5Tﬁtp%motgf 4 Bnfancer

h t I d
oISER. BuCRATBISEPS MRANCat 624k 1R FapscrBharefsiatsée, TATA box and

BKD :
o} b@Jj’M(Bt%d;&%ﬁE% ﬁtfbogl@srng%@g@%?tmf xgltalggrogk WO RNEEQ 1D NO:

RIS @nécﬁfam%%we@%reeﬁ driven by human and gui nea
pig CW | E enhancer/ pronoter elenents in HEK293 cells
(human enbryonic kidney cells transfornmed with sheared
A%GE‘WEﬂ}Y’rtG% InveRionPreXipgs an akaiedpaliyirigotides sempriging at least 100,
PréRAGLY ROMRnHThde phaisiab éﬁe%rsb fRR
PTRETALLED DS PFT N Bra RSN s folyfagsedesich the
gyinegRig é‘é\ﬂ\ét!“@iﬁia‘r%ieaé'éI"‘F@J'%@er@gi@é@ﬁ&neﬁlct%*ﬁﬂ ZiKrad ahd SEQ ID

N®i 1t di¥ art &Grédeidie poIoRTIIde %e&lh@mc@P@ﬂécﬁﬁ%%f%%ldT&&)ressmle
| a ds constructs were generated as
P%PQPP@% PPIUSEP baiRg Q“b%h%)’ JREOMAIBN %ﬁuatfdrheéween enhancer and
ga@,eldﬁ@aférrleswegélbn(e%aaé mkhwayp&%hbr&]eswo@fslgmeyra@ CcMV

“sites within each end of the priner
'mmdlaf@‘?mp@l@@mﬁmmwe@@Jgpmmomotqrge@a@a"y
as%@:lﬁ’r)edgwlm thé EREAeeEINE kp
NO-.6). The PCR product vvas I nser -e[gigl nto t eng%ﬁ-:l%ta%umea
site of pMaell (Nucleic Acids Research 2001 29: E26) to
generate pCAl . The follow ng oligonucleotides 1. 5'-
TCGAAGTTTAAACATTTAAATCTAGAAGCTTAT-S (SEQ ID NO 7) 2.
' - CCGGTATCGATAAGCTTCTAGATTTAAATGITTAAACT-S' (SEQ I D
NG .8) 3. 5' - CGATACCGGTGGCGCGCCAATTGTTAATTAAGATCTGG S
(SEQ I D NO9) 4.

NN\ N T NN N AT SNT"T A AT A N N N TSNS\ N ~1 S N~ 1 I~
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fragnent, blunted with T4 DNA pol ynerase, and |igated
into pCl A-Puro that had been digested wth Sacl and
whkwnbedsem t h T4 DNA pol ynerase. This vector WasST/GB2006/000802
desi gnated CET 1005. To corstruct pCET1 005
1. 5kb- GPCW- EGFP, the 1.5kb hnRNP UCCE fragnment was
pig £M\s semediaie /patyraeny ansige nplowiurpieonerakly Jigkagewitiythe promoter. it

wﬁ%@?&wtdﬁm@at bfeﬂé Léiﬁli fidhd énﬁﬂétwe%a% éﬂt&@gk%bgﬂﬁ%‘j

polynusleotiie (agdmp rizaneid a@ﬁn@ big E@iweemi Iqmggmi upsiream i he directly

orrd I Inf DRI P&%Fﬁ%%"%nﬁﬂi%?’“ﬁ' ShoA L
digl

Stfa\ﬁ\ﬂb ane slopmetternds’ bpf theprambl rhaceh alél lsbé@'ﬁFSfOOd that such
a@isgﬁ%quE@o@@HaWBh{)Lée Sth¥eoBfrietekS Gt %s?&@atgﬁ%

ronoter was en excised from pPCRScri
emwn(@ﬁm inesitodexnigssixe é%qqencw@@et%wr@ch@rthﬁw)eqwred for
I Lend

M i U G SR R

1. 5kb- GPCWEGFP. Excising the 1.5kb hnRNP UCCE using
H&’ﬁe%\th§%\ate@byn%u&é&.baeoﬁagﬁsésel i gating the backbone

gener at ed lasm d 05 GPCW- EGFP. To construct

pOET 131 &lement @wmmwwneast Re0.zndlasefsably atdeant 6P mentiguous

fragnBitedttie® 6E3260D No-2KpgGPCW- EGFP was subcl oned

into the Asc\ (blunt)/Pacl-di gested backbone of

PRIET 181 SlemeRkcqmprsindiapexPra: RolgRUSaqtiNe SEQFEMORa s
cHePAStEAdeati® %a@%aﬁi%&%t@&égagnﬁ&@otlge ‘éBFn%ﬁ? % 5N3RNirection with

SsnBI fragnent from into the blunted Clal site
respeq) t-the ssmse stoppd o Karegwiblp polyareleptifleriesiupece, an ephancer, a
s&%l?'}:ﬁ‘onﬂéﬂef 'a‘?\atsam é{p%s%lb(é%&%cle%e § n@é‘%%é%lh Raid
Y% Foet al Seru nvitrogen and 5

eNbBARNCERS if ppﬁragh/dlngeqi gbﬁyslp@impteﬁ whp&,:e;ﬁlaectlyjmperapmhnked to said
exprédite bél?ﬁﬁl&ﬁbb%\%@énc@'ﬁ@d KhereiR5&9 rﬁrgﬁofé? fs%ot naturally operably

l'ineari sed wt extracted in phenol: chloroform

linked 4pp3id gxersasiblenalyneRelids SOHENGReci pi tated i n

et hanol and resuspended at a concentration of 0.25 g/
in sterile water. a sterile electroporation

Pffsweb'v@e @q@t%m%x‘nucmt'%ﬁ coiliaing a6 Bagrpent) of fimraediate/early
eglé%%fy éeggsa\ee&npsﬂlsl.ﬁgﬁsﬂdé&d@sﬁé 555551c§65f %nérﬁamﬁé% 3 #raér%eat
ccgnw@mm@c@pw?@@:ﬁq% rSuchdmomeptseaontas functional enhancer
frégrﬁ&ﬂs@?%tﬁ@?ﬂdo@%d%‘ﬁf&qoﬁéﬂ h 5x1 06 CHO-K1 cells

in 250/ 7! growth nmedium After i ncubation on ice for

15 mnutes, the cells were el ectroporated at

In?&{e\@Wo'ﬂlhgnt( Bicpdtard, %l@olgﬂéh%%I&nhélééﬂ@e)of@i'ﬂéjm'v@ﬁt%%%nses at

at roomtenperature or. a further m nut es.
leiglrthe prrsmoter Gerprtes inpedintesatly fﬁgU@fO'@{r@Wﬁ oﬁewnaa plg "MV directly

opEraMS Fhied t’é}én‘-‘é@ﬁréésqu&ﬁidlé?@aé]@ Qe&deﬁ‘i&@ﬁ@ (Nh?cﬂ lﬂ IE‘EBt |‘f’aturally

225cm 2 tissue culture f in a total of
ORaBRlY itk Saih PremBpies pw&reblv FETBES Y ”P@PO'@&SHG’Qrt@ 85@ of SEQ ID

@753 'BS} ‘éire'i:%y BEErabarRad & mbit RS t%@bn&dt@ﬂ o@"thé’%ﬁé’ﬁf%‘tﬁer

(S UK) to a caoncentration

GW?%SI% PEEipiE@Ccidyp dgverndicectly E’B’Inéb‘? n@r@@%ct ive nedia
after 4 days) before the stable transfectants were
harvested, subcultured in 6-well tissue culture dishes

P&t es3id isgladed eRlynustertids BiriracgseipasyihepakANssE Bprmdhe major
mﬁﬁédné(t@’e%ﬂy%dlat@ﬁf ?BQ o?'%hlﬂga E)ﬁ%l\ﬁ‘y 1m8r@ﬁ\%?er%§\i/c¥hﬁﬁ\émg

. ure at the two
n%@ﬂflﬁpﬁﬂg@ 8éisl¢§§E@chsN©¢ET1005 GPCOW- EGFP (Fl gure 3)
and pCET1005- 1.5kb-GPCW-EGFP (Figure 5) generate
pool s whi ch express the transgene to a hi gher |evel
than the correspondi ng constructs which use the hCw

pronoter, pCET1 005- EGFP and pCET1 005-1

. Bkb- HCW- EGFP respectively. Exanple 2 HEK293 cells
were mai ntained in Dul becco's Mdified Eagle Medi um
(DVEM  Sigma, UK) supplenented with 10% Foetal Calf
Serum and 5 U ni Pen| cillin and Streptonym n m X. For

I Y 1 I1 7 P\ o o o o o



10

15

20

25

30

35

expression |levels three to four fold higher than those
generated with the hCW construct Exanple 3 CHO Kl
w@edob®9ues e cul tured as described for Exanpl e BCT/GB2008/000802
05 CHO K1 cells were seeded024 hrs before transfection
into 12-wells. 24 hrs later, cells were transfected
lmmrlerprqfetrgd emviotliznent csaidisolatedrpolyingsladittie( fpricamecdmprises an

%%V rHeng ORI ép(% .ép%wndzéﬂlguﬁi\ﬂ@ dj(ngg& glfsaalg@pregﬁﬁletrmcl%lc acid

segvencaviiare p(efﬁmbtyr 6gjd reytendedoé@ethxdgfamf@e @n@ islandgemprises one

|
W T M e
dw@rﬁﬁhw@}ce(ﬂsérrwm o pwﬂ@ﬁa%m'solaﬁdrmwcle@afﬂ%emprwng at least
ZGK?J:AntIPM&sSnLﬁﬂ%tIHH& bf BiG 8RS {S@@S—’fﬂ RD: ﬁsé;zéfal‘ﬂ? lifked to I expressible

per 0] describ earlier LIpInS

PatBcigeyide 2%@98)andzfmhgzpp)ﬂprwgr@@f@&qﬂd@ﬁsmﬁﬁw@tha;ﬁ@e CpG
islad bbbRIblyaRked &shid BRoaBahle ?B@rn&lé"&ﬁl@rs@q?&YdeatSL%ﬂ)a‘ﬁfextended

one representatlve experinent "are s

mefhylatipy-fiep Cripisiandvaay be corygnigatly %fa@tedtwdﬁq’em . Aod pstream of,
th@@nh&ﬁcér‘é@hu&{c@s @r&@%w afch%%énﬁbawyﬂucla& emoﬁf»dﬁsgs at least

Luc has been describ earlier I pI nNs

5@%9@“%@9%&%@&9196%& agwezs(ﬁﬁQ tPd 1|)a@ﬁfedprgfﬁmry B
fr eﬂ%%@hﬁﬁe&?ﬂteﬁaﬁ?%dd@o@ rdlSA E@ﬁﬁt@lné ﬁ@&é@ﬂbs 568550 or,

SCr i pt/ggCM\/ cust oner géene synthesis conp

a'@ﬁ@é[ﬁb’ aRe mgndrcgmmzémaﬁwyifom ZBdni’he: Mﬂ%”@fﬁ)&nﬁferabw it
ccsm tse{ucntebacmemo W&sémrbl\lw ed Xho\ site of
basi ¢ (Pronega). CLAI M5 An i sol at ed
poI ynucl eoti de conpri sing a an el ement conprising at

Il RSEMBEIMEAN il ERiEHdBY %&ﬁyuaﬁiﬁﬁfréé CrEQRIbRY &!S?nans%%da kb DNA

an el ement_ conpri sing an expressible pol ynucl eotid , '
fragyeifpannipg HenUERR  BGADINANGERTORH) @eNesaical 2 each of the 5 and 3

fNiING BEefuBAtd, @ef@m,ﬁélsﬁ%mehﬂhare'éf pfetably] ﬁ]@%wenwal@ment
respect to the sense strand the expressible

CHBPNARSA RKPi %Aﬂ@a[i@ﬁ&%oanawgé'am horaer TAaAshlmq;m@protem gene with
1R8 STENAKb Saﬂ%l&?g %ﬁ?éﬂ&@ﬁﬁé ﬁJn%tldQ@I ﬁagﬁbﬁtqhér‘é%f More preferably,

sequence, and wherein said enhancer s operably |inked
theaug%fioaa';frwré of thenTAHA pigdigg periein\oeppassetisted exteaged.o

nﬁﬂ‘\y@t@ﬁ@l@%@b@is@arﬁﬂh YRH&! reetE itk @ H e F?@ﬂ&a\ﬁ@%ﬁ @bMore than
said pronpter is not naturally oerablé inked"to said

agy| B?"E?é‘?'bf‘ é‘%'@i‘P?W@f%%Q'Y 6@“@@&% 8@7bmBspiy + Sp3Hiregfriction
fra@hy¥mucl eotide according to claim1l, conprising at

| east 500 contiguous nucleotides of SEQID NO1 3. An

i sol ated pol ynucl eoti de according to either of claim1l

npa sé’con@%ddﬁhé}ﬁ é‘éﬂ& leRRhH&E et idtRdnTRE @ﬁe%&&d &rhms%s a 60 kb

. An isaol at ed | ynucl eoti de according to either
DHAafﬁ‘ﬁ“ie'E ISPQ““'%FP&W%F%“'TFEI‘&W Adtaene ¥ith 39 Kood' nd 28rkbs’t@ankmg
séddeNek lora fuﬁﬁldrﬁpfrﬁérﬁ&\tﬁﬁérﬁﬂﬂi Cﬂ’l@f&élﬂﬁ REFRNSidHI ergment

either of _claim1 or nprisin ronpter from
ComerigaR iRt %w/ééﬁgmné@reﬁn@tr@rtpe higiabAnBNPGh? sz Wit okb 5' and

1 G\ 39ldrid seqRBRES Phote IpkatkRBIytOfr ARt R BfeShithén MNPIAQ gene
cid se uen e to which it is not naturally aoper

of s ot Tha Sk, 1O LAl N9 FsEs £ ekin,coMPHbIAG A 546bp Espa
ré‘étrﬂitlﬂh @agﬁ'@ﬁp I P2fdieEbIp Ui RAdAGSR i$dferiiRe8 FDidRharatRehiation.

An isol ated poI ynucl eotide according to any
pr ecedl ng claim, conprising nucleotides 1 to 887 of

lrsﬂﬁlﬂd[érﬁ@dhgnt ﬁ\fé lécﬁQﬂeétp%@nGQédﬁdiﬁcdf apd br@@eﬁ’ﬁﬁ%rn%ﬁ‘ Gohﬁrlses a

preceding claim further conprising an extend
frﬁemﬁm fithe) B @?l@@p@)@anéd RIAENOESS E2 GV, >pr¢fewb@uoftwwm @rlgm more
expressi bl e nucleic acid sequence. 9. A vector
conprising the polynucl eotide of any preceding claim
10. A eukaryotic expression vector according to claim
9. 11. A vector according to either claim9 or claim
10, conprising the polynucl eotide sequence of
nucl eotides 1 to 1003 and 1747 to 5749 of SEQ | D NO
2. 12. A vector according to either claim9 or claim
10, conpr|3|ng nucleotldes lto 9328 and 10072 to 141

A~ Y NN~ 1 . a e
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16. Method according to claim15, wherein said

pol ypeptide is a therapeutically useful polypeptide.
wazeektibod according to claim 16, wherein saiRCT/GB2006/000802

pol ypeptide is selected framthe [ist consisting of:

an i mmunogl obulin, a functional epitope-bindi n%h .
préfeepivean DNA fragmentmithinghe barigierof 180kyy ievékl Spapripg the human B-actin

solubl e receptor. and blood clotting factor. 18. A
Cppcggﬁfarpg‘égrg{qog rlrgélpg'par ation conprising a pol ynucl eotide

according to any of clains 1 to 8, a vector according

ta a 0 | aj . ' :
ot e Abadivahl e Rl Peafie Hahe BRsopfTRRRiEh tEmprses o
fragoarp otthe, PICD2 EpGdslang/dirampiet CRid CRfarpbivef hup@stasigin, more

pr%'fgge?o&? gE %’ﬁ%r}r&ﬂ\hﬂﬁﬁ s }Qrgegﬂoék/‘:}/agt?@fooi i(k?§pé3r|ﬂglg<t%3 Biman

sing gul néa onot er <130>
PIPCD8LhEBlandbfomber«dgion. Pat entl n version 3.2 <210> 1
<211> 887 <212> DNA <213> @ui nea pi g cytonegal ovirus

<400> 1 ttagtcatat gttacttggc agaggccgca tggaaagtcc _
Incd g eligroafivgaaraiiacirgent, $4d eggnmp@%—ﬁh@m@%@l@wd CpG island is

cat.gt.t ct ; 1 ithin th
o B Ceblol b POaR AR AEBR, EomplSATETIA rbgent ity the
ra@g6 AT HIMP 180.98bapghting thegumeat B-baiin GgGdsiand/guomoter region
tacggggaca aagcacagcc atattt Cc atgtattgct
an g AP G i o8 s e P B bRant oo B pymay BPCD2
CpE0sIgRFPEFAGEE reRI FAORYSDY 8416 frahgientscire tireglycmjacent with their
aagggat ac ttat ac 360 gtttgattgg actgggatag

PIGIQiel§ CEaRfed Give Yt gttcttttgg caaaggaaac 420
gt ggaaagt c ccgggccatt tacagtaaac tgatactggg acaaagtaca
cccatattta 480 gtcatgttct, ttttggcaaa gagcat ct .
I et xnsobiBadianfia Pjides A el SaP Rl fisgadiited polynucteotide
a8 deiGel aBogadtieaaitict neal Isd Atyontaqyggpaklabatransfemigy KN to a
ccacaa

600 _tacacttagt tttatgcaaa tca ggat,ttt :

ool RfglRrablY MENSGHRtI © PUSN PR B AP g ietors comprise

eRAMNECH ARG sTRENDBES ald baeRicasticagalgt oatiredioy ard@nhancing

gacatttggc cgtcctctgg ._aaagtccct aaccqgct ¢ aagt o

s et ek U YRR IE oS 0 b AR Bt

af}g t‘ég%iﬁgggtﬂgeiﬁf?tﬁggo’m ﬁl{chgé@gwggmmdeg&@u@gﬁtrgm?ogggl gilected to allow

Sealsr e Sivss kST TREIE SRR S8R usea o

nRHPHNGE itife RIS HdrastINe’ (s bigd or#bsclkeotalfld giadleems (often conferring

cgacggcc%%_t_gaarttgtaa t%c\gac[ﬁ%?c t t‘iﬂ?g %la. at%g%&%ﬁ‘ﬁ either

et iU e BB s AR p DAL ON Ro et Hoyaeelly Ev YRR _

P T AP e A,

B oy AN AL il G g
| eXpa3bi naglegtideasapuence (c

pafrgttcttttw%geg aeg%g tacoget&?%?aal 30 .@1084 %F"D’%S\%Dr\%nements are

Blefies (s o5 TR T LORDE GOt BRUTos Rt asg

viaaedadg theddgragccat at ttagtcatgt 360 attgcttggce

agagggtcta tggaaagtcc ctggacgtgg gacgtctgat taatatgaaa

420 gaaggtcagc cagaggtagc tgtgtccttt ttggcaaagg

Brateaaig ithdvé e e itbgraify gedtbragantepipye aecigt.

agccagagtt aacagtgttc ttttggcaaa ggaaacgtgg 540

aaagtcccgg gccatttaca gtaaactgat actgggacaa agt acaccca

pratdricadhegra8R8 véabisahditidd reggedmRagagtodtat Vggamagh recombinant

t t at agt tt 660 t .
rekBYEA oS WRinsluae A O pHESE] GrRoTtaLe R 4] Bename Athieh
Ec%@orpi{stcagém& bRiInfGAG HCREp et carATeggmy Sihfectione dgused to mean the
gtcaatta

g actttttcct 780 tagtcat, gtat ccaat t
repeREYAMIC & YidjraRse SePelrng n?f@a%if@aﬁ%f gl cell. Preferably,
tttggccgtc ctctggaaag tccctggaaa ccgctcaagt actgtatcat
ggtgactttg 900 catttttgga gagcacgccc cactccacca
ttggtccacg taccctatgg gggagtggtt 960 tatgagtata
t aaggggct c cggtttagaa gccgggcaga gcggaattga tccaccggtc

1020 gccaccat gg tgagcaaggg cgaggagctg ttcaccgggg
t ggt gcccat cctggtcgag 1080
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ct ggacggcg acgt aaacgg ccacaagttc agcgtgtccg gcgagggcga
gggcgat gcc 1140 acctacggca agctgaccct gaagttcatc
WO ®aoeHscg gcaagctgecc cgtgccctgg 1200 cccacccRChGB2006/000802
t gaccaccct gacctacggc gtgcaygtgct tcagccgcta ccccgaccac
1260 at gaagcagc acgacttctt caagtccgcc atgcccgaag
thg cetevijtie vsedigdhe geratticidry aatactarof thednegydian jaelgg rendered
refRATHACRABHALGEREE helLOsARL! [repRaAgAEAR iRRcol. 1n such
ccctggtga accgcatcga gctgaaggg acttca a acgg
casaadhe cenligatiopdefegiye am@l@@oomg@agtbacp@akmm b@@er virus in
a&@&%ﬂﬁ&%ﬁ cBhnbBhd KenhidBE8 28EAG ﬂé%@. ARIRAGY Aeting the above
tcaaggtgaa cttcaagatc cgccacaaca égacgg cagcagt %
critgoofdnfegiagaess anst @@eblgf&a:f fanetanat @ene frangfgrepichy employed in
th8 6e5Gigt 9EhedSidgSs9ac 1620 aaccactacc tgagcaccca
gt ccgccct g agcaaagacc ccaacgagaa gcgcgatcac 1680
atggtcctgc tggagttcgt gaccgccgcc gggatcactc tcggcatgga

S0 o 4 TR, RTG53 ke o

knesciettiheseof skl dn the@re Iuifabledagkging vrusdings éoraaplg?@am-ﬂgfecﬂve
reABARSELAIdlc! A7 ShBL! §BUL PERIGHS Al@uAlNg! tacaa

at aaagcaat agcatcacaa atttcacaaa aaagcattt

ttttcactgc attctagttg tggtttgtcc aaactcatca 1980

{ t {

Oﬁ)tegVgétgfgal%e%z[ﬁﬂé??%stggg@?%&gg%o%gég%ﬂg\gg{s a@&@%s@gﬁ%d virus,

SY4R yiss, vaecinia Mg t@é/ca@ggwg@wtq& 06 @gf@geﬂ tvactor is the
ad%‘?%gﬁ%c e rfol DAY afelFdiF kit irPo Wsse i fibd % S LRP5 e been

ctacacaagt ggcctctggc ctcgcacaca ttccacatcc
usgddg getirygeasyivgttmrieucalioyresy dtckiding aivaytapiihelin, skeletal
mGQ&étIR/EF%?auﬁ%ﬁ&%hﬁgﬁﬁ dt GF UBEFARHMAIIRAIt 2280
tccccccdége cccgcagcetc gegtcgt’gca ggacgtgaca aat ggaagt a
gcacgtctca 2340P108419GB GPCW pronoter. ST2 5

AGLrRE Ot Qrtretg (RG99 YRCaRAE A58 LB d LA RURARTIZEHATLE well
ctttggg %cggccaata gcagctttgc tccticgcett

kwrg@gbms@@emt abietigey used Bostably g abiss huran T
hsaggézglﬁr&‘i&% faagqu gﬁ%ﬁé‘%&%&%%&ﬂ:@%@%&h%&éﬁ&ggag
0 ‘gcccggecatt ctgcacgctt caaaagcgca cgtc
hw@tpp@e&%stﬂmtqe&%f%@ﬁn%@mm@p@g@j@oﬁ irtter@a Patent
Ab;sm:sﬁmwme@é@&@s%aw&%% HRLO0 BELIIGRERRAS 2640
ccgcgacgac gtccccaggg ccdtacgcac cctcgccgec gegttcgecg
actaccccgc 2700 cacgcgccac accgtcgatc cggaccgcca
A FEPEG IS Al eBRFRIRBIEAE Qgﬁsq&ﬂ%h I’gélﬁ:gtl Q&rﬁgl%ctors and self-
cgg%tcgggc tcgacatc%% caaggtg cgcggacg ac ccgce
repReaiing PiFgote Yecterg ydiedargiions g@@gg@a vig) paiging gep |cat|on such
adfHo8b GohfER Y CLIANEH SAbvaRRR (BRSINGERYY. g§&&ﬁ9feg9%mg and
gcggttcccg gctggccgcg cagcaacaga t cct
e@é@rggld@@ @d@é@a@w& tafipsgckidgd i %g @ﬁtamt@e Gelysiesgrikeg in the
b&hS it Sefe @/Q@Qﬂ&ﬁ%@ﬁ&é&a&ll%ﬁ@m{ CIn é% Cdlfitable episomal
tcgtgctc cccgga éaggcggccga 3060 dcgcgccggg
%3@@@@@ @$WPé@ﬁd@%§%%) cgcgecc cgcaacctcc ccttctacga
3120 gcggctcgge ttcaccgtca ccgccgacgt cgaggtgccc
aa accgc gcacctggtg 3180 catgacccgc aagcccggtg
r@éﬂ@g@«fr«tflcgfé eremegaes eyt alge Hedised ae ygelaegn *zmgresent invention.
THEUSEEAHERNSR AHAERT i ShASRRERR RAIRSLORFCaRESrBRTICC
caacctgcca 3300 tcacgagatt tcgattccac cgccgccttc
tatgaaaggt tgggcttcgg aatcgttttc 3360 cgggacgccg
%mwéms&dl%ﬁtg IS IRl Cp?résér&l srvBRRGH i LHASHIAC GRE
420 cctaggggga ggctaactga aacacggaag gagacaat ac
pl@g@&b@g&é@ adwgggplicatiog, 3waontegipioa atesmicaagacagaa
t aaaacgcac ggtgttgggt cgtttgttca taaacgcggg 3540
gttcggtccc agggctggca ctctgtcgat accccaccga gaccccattg
gggccaat ac 3600 gcccgcegttt cttccttttc cccaccccac
cccccaagtt cgggtgaagg cccagggctc 3660 gcagccaacg
t cggggcggcec aggcccccag cttttgttcc ctttagtgag ggttaatttc
3720 gagcttggcg taatcatggt catagctgtt tcctgtgtga
aattgttatc cgctcacaat 3780 tccacacaac atacgagccg
gaagcat aaa gtgtaaagcc tggggtgcct aatgagtgag 3840
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aactacttac tctagcttcc cggcaacaat taatagactg gat ggaggcg
gat aaagttg 4680 caggaccact tctgcgctcg gcccttccgg
wee@gorgeit tattgctgat aaatctggag 4740 ccggt gapChGB2006/000802
tgggtctcgc ggtatcattg cagcddt ggg gccagat ggt aagccctccc
4800 gtatcgtagt tatctacacg acggggagtc aggcaact at
Ty terya nlegaidi @saged hgreim@sDs togut yaipie acid ghgedingan expressible
g&riedaid lﬁagseéme%gBﬁa%na%ﬁél&é%ﬁg ahd ??l%%?@mé?ezﬁranded pucleic
ttaatgaatc ggccaacgcg cggggagagg cggtttgcgt dttgggcgct
agids.c Ehpenuaieid 9gid can bgdiaot RYyacndgoayyeongeriseguediiigd nucleotides or
rtB&ngl%Bﬂiéggal&gﬁﬁ ggtcﬁémﬁég/ &?ﬁe TGy AR ARG 98 F¥R ation o the
atacggttat ccacagaatc ag at aac "gcaggaaaga aca a{
inslugign abpratpgtittgrotsaEepgc @lata@ gluntygs.aa aaaggccgeg
ttgctggegt ttttccatag 5160 gctccgecccc cctgacgagce
at cacaaaaa tcgacgctca agtcagaggt ggcgaaaccc 5220
Agwodgeiseting. tneadaleortiod algguist is rosicteicacd whigh whendrangfegted into a
hE&& cefl GSééJﬁot@g&Qa{ecé}%a&‘o%%tngt g&ﬁfcgﬂgﬂﬁ% gfAL ARG R Kost cell’s

cgcctttctc ccttcgggaa ttctcatagc
oeRULR) eﬁgﬁge@mtam@g@@atﬁvég&waglegaa@tdpeg pot Iaf@g@@ algpgcific
S,%g)_o ctgtgtgcac gaaccccccg ttcagcccga ccgcetgcgcece
ttatccggta actatcgtct 5460 tgagtccaac ccggtaagac
acgacttatc gccactggca gcagccactg gtaacaggat 5520

HighBoseRoed AIHIRh&188r et BFhRnRBagt EGhbisPRHH8H89¢% to 1003
ct aact ac 5580 ctacact ag cagtat ttggtatctg
a4 (4% QTGO GEAR NG 2cnticlagien! EE9IRERHEATTgde 14119 of SEQ
lEﬁ&@t @t &Qﬂclé&lggé: 3G LB PEHLAIBBA6 %35@%@9@@%9\1@141 tbteHgt@Jpressmn
caagcag cagattacgc gcagaaaaaa ag ctca

V@cé@rgaw l¢ fardngeriion ef @nsxeEstiblefegyenste lg@g@@tqfé@et exemplary
SAIRLAIRAN flcfdhcard 0>%ﬁ%§%§er§§%§e§%§;{lﬂ€%g§%§3§s| on

vector <400> 3 cgttgtaaaa cgacggccag tgaattgtaa

Thé pRABhCAerlBh 3BHAGAEY 4§ B L8F FaSle 888 GRRAGRE Gector of the present
tcgaagttta aacatttaaa tctagaagct tcaatgtttt tagcacc

'nyz@tmgt@\eg*gv&@ geiuaa&bgamg@u icget. cPr%f@mbb(gt fgtaanammahan cell,
nfé)?@bl‘étfé}%l? AithdrPGaBlent 3y at at t acata gtaaactaca

ctccataati{ ttataaattt gactccccag ggtaataaac 240
tagtctctag tctgctcacc ttcaactgta caataaagtc ttggttcttt

NuRARIsAE IR RAGATE IRENN R QBT i ﬁg 1tHenvention for Jelivering

ct caaat gag acacctaaaa ttcaaagtgt ctttaCattt aaagacacct

thecgiPaa 88RC 80 hatpin ey dndudingietuse chanelaigcidcondensing
abefs otABR! &h@p@éxuﬁg&ﬁﬁ?é‘é&%ﬁ)s48&¥%ﬁéqg@,&§ %ellulose Dextran,

‘actaaagtt{ cttactctgt aaatcccttc cacttcagga aatattccac
lipasomest eationictPosemen deepalyagpes: ﬁghlaif“thm?t P@'@@l@ gombardment and
drsaaatbitidctisaggct ct gc 540 ctcttcaact tttttactct

ttccattctg tttttttccc attttttgct aaaat aaaac 600

aaaagagaaa ttaagaaata ttcctcttga attttgagca cattttcaag
AQftRat tHaGnRiloh hitlhy Melddlilerdd (P4 %ét%ll %Bﬁtsgéaﬁéélly or specifically
ttacttctat atcc%sﬁ? gc agacaccttc

(iga g fesiagratagd subset 8 @%@%ﬁ&éa@@a\ﬂw@@t wavmaltmegmﬁ@éﬂeltvag'
Pr&ierréd 8ARBAL MBtHoBS 6EGRE 6duif FRRABLABI p &E@@Pﬁﬁﬁ@ﬁ\g packaging cell

aacact at ct ‘ggaaacagtt 840 atttttttcc agtc
lings apifRNSiRstigh rediviadia foritee vepter dhe Biggeniggition mto which viral
ph&GYHoIGhId BRI SEAGN h%@%gmé&msgg&}ﬁéd‘e%o%ﬁ%g HElre@iruses
gcagttctca 960 tgcctcagcc tccagagtag ctgggattat
aa@ gerpyavigesasadia ﬁ%g@é @oqgtf@l&éﬁedg gerl@geilvstyt mgarg and methods may
alsb PelL39a APtHeARHibh SAd eRbeir8athakad aaLiIgR Leid 191%?}@&{ fiGieic acid

1080 gacct aagt gattcaccag cctgggcctc ccaa
ma@se rgg rertidaD C@tl@u@gmggwe@mdmgwlatmn in

1@5§%ﬁ@§gacc aagtttacta attttcactc attttaacaa 1200
cactgcaaca aacaactatg caggaagtac ctaaagggtg atccagagaa
gcaagtagta 1260 gtgacaggtc ttaggtgaac ctatgacaga
ccttgtatcc acccccagat ggtaaaagcc 1320 ccagccccct
tctcaattca aatattaatg tcaaaagcat caat gataca gagaaaagat
1380 aaatgcagaa tgaaaacatg gttcaaaatc ctgataccaa
ct gcagggt c aact at agag 1440 accactagga ggttcaatta
aaggacaaga ttatttttcc ataatctctg tagataatat 1500
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gggcagat ca tctgaggtca ggagtttgag accagcctga ccaacat gga
gaaaccccgt 1980 ttctactaaa aatacaaaat tagccaggca

WO 2@bQeigea t gcct gt aat cccagctact 2040 t gggaggrCGB2006/000802
aggcaggaga actgcttgaa cccadgaggc ttaagttgcg gt gagccaag
2100 atcacgccat tgcactctag cctggacaac aagagaaaaa

Delivetygtf & el asaerdinada txlipreniian sceandemplatedosing rusleic acid
dridlbhd AN AABE St R RAPG

© ccat é@%g%gl aggaaaggggldc%gg%ag aa pgggsaw aagaei)%gtg:g la(r:l\éuseful for
cqjensiag thegezig @nd delitaring &% rolaity @@gg afatdasqw@gtm lnternatfonal
PSLRCAYREA NN §6/3 605, Wgﬁ&ta?g%t? g LRGP s useful

pronoter .ST25 gactgcaaaa ctatgcaa

fogy Belivarysef st vesia aceeding te éttﬁalﬁ‘é@rﬁlaa, az&lmcab%@aw&:%mwm These
t I t

e '%Egj‘t R bl s eras
mag@%taé 8o Oéiya'aalé@g gansigyip, asialegjveoncateint gt:@gwﬁfa The ligand thus
ma ERGHRIYINPR AL ST B9 3P FARs AEFFRAT S tH Rlrestricted with

t aat agacag aagtgtatca gatacctata ctacatgaaa aacaaaacag
respeE i eelblyP2640 aaagggagaa ggct aacaaa at aaagt caa

caat aaat ac agaaaat gaa aaggat acac 2700 actaaggttt

acaaaaaaaa aaachagac aaaatgccat acagtattca ttcactacta
Therppcliigt afotpa flsadnt eripRrise adipigh guettas palgttoyk eleyl, or stearoyl; a
nédtl%l ﬁ;ﬂir@ﬁtﬂhct soyrh&csich 2888 A9t 38e8C(PEG)! bi ﬁ&)@ﬁnylpyrrohdlne

gt caaaataa atttcccatt atttaagtg

(PaY t%\gf@ﬁg%n'ﬁ@%tﬁeail@h %é&%ﬁé@@tbgd%ﬁga%ttetrtZﬁtwra%taJaﬁgg@mbmase
o ifRGARG! T3AUNIdNBPRELYSISE PRGN ge BhGHREdeRISr trafficking

aaat aaact a aat acaataa cagaccccaa 3000 aggct at caa

POt e aa%t@%raletqhéattogtaegv@wg(%ét FHRIBIGEOME ESerRefigNal such
aS0 BRnEAAHE HRAIMVE OS85 siBAAGILARIL FRAGAFEAR to the

tgatggcaca aat t aaaaat 3120 Cactaacgtg cccttttfag
cxieRlad¥accc agagagagca catacaagcc aaaaacaaat 3180
gctttatttt acctaggaga cattaacatt cacctttacg tgtttaagat
taatgcaat 3240 ttaaatattg tgaaaactgt aactttgaat ]
The EyenRfion t‘rﬂﬂ?ra‘t" orides? hastcet seppisinsan lsp{aé%ggwleotlde or

doteHaRaendil dasaineac tFaar 8dl8s dARARBHC E lfi%‘cﬁé fr&h
V3360 ccctlt ct% gc tcat ateﬁmatttggatc |zjt%tltt% blefébbly a

maqunalien g8k fe 'Hrd}f%fﬁfaé”mgWQ APk gaRt ¢ellaat at t ct t c
tat gttttag agt aagttaa aacaagat aa agt gaccaaa 3480

aa a tcaatg acttttgctc caacctaggt gcacaaggta
N2 FA et PECh IR ASPURIENRES 4 PBEG 6k § BICREE O GXpIosslole

p@ﬁﬁﬁléoﬁ&@,&nr@%ﬂl} BRGRIIRPRFO HpE e, TRt risRRGRGRRPan isolated
gcrttacc attttat acatt ttca acgctgcaaa aat t gtgta
té't}t‘? lqotifle pggqreligg é%%ﬁ invantian inte 8 SHtlRkie eXpressiar m or as described

h&temGdrift fofherifSMREAIQ vedelin@Cs litble st ast @Q&és%ﬁbed herein and
lgacact atta agccaagcca gtatctccct gtaatgaatt 37

tyfing pridthost ¢eldp shitalde erndifiona {q alifeaxiresiialy agct gggaaa
tatgtggatg 3840 taaatttctc agccacagag atgcaaagtt

at acé t%q‘? 8aaaaaaaac ttgagttaaa 3900 tccttacata
Pafera @g PPlyReRtidgds f thrrerpttigalgsety P@WP@}@}&S’GQBT@@&?W pelected

fréMaRe fistlcahdigmPorasm lhﬁmg@bﬁﬁrﬁéﬁ@%é‘ﬁbn%@éﬁ%&%dmg fragment of
aca tta&% gtaagtttgc 4020 at g}gcacaaa aaaggt aac

ai I aRogioRUlin .2 giaw!h iacter: 8 cepgple or seldplpdtpagient Bggeof and a blood
clegiei§ dsa6it tcaaacgtga atacaaatcc agagtagatc tgcgctccta
cctacattgc 4140 ttatgatgta cttaagtacg tgtcctaacc

at gt gagt ct agaaagactt tactggggat 4200 cctggtacct
A%@W!E a%ﬁﬂhg%dtkalefﬁéﬁérétﬂﬁ%n%ﬁ%ﬁ@tQ%&?ndcﬁéo‘ﬁ@é‘%%for or

4260 aagtcccatt t at aat aaag tccatgttcc at t aaa

heat celhpeerding éeytetipyaidion ap a@@ea@@‘@%@almﬁca@ma@a&arner excipient,
bGRGGk ¢RGRAn COgt aaagca ctgtgaatct tctctgttct

4380P108419GB GPCW pronoter. ST2 5 gcaatcccaa

cttggtttct gctcagaaac cctccctctt tccaatcggt aattaaataa
4440 caaaaggaaa aaacttaaga tgcttcaacc ccgtttcgtg
acactttgaa aaaagaatca 4500 cctcttgcaa acacccgctc
ccgacccccg ccgctgaagc ccggcgtcca gaggcct aag 4560

cgcgggt gcc cgcccccacc cgggagcgcg ggcctcgtgg tcagcgcatc
cgcggggaga 4620 ~aacaaaggcc gcggcacggg ggctcaaggg

oy R o S o o . ~ S N S
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agtctcctca gcggtggctt ttctgcttgg cagcctcagc ggctggcgcec
aaaaccggac 5520 tccgcccact tcctcgeccg ccggtgcgag
w@aighggsat cct ccagacg ctgggggagg 5580 gggagt t BOGB2006/000802
agcttaaaaa ctagtacccc tttgdfacca ctttcagcag cgaactctcc
5640 tgtacaccag gggtcagttc cacagacgcg ggccaggggt
BRIBPIDESCRIPTION QFJHAE DRAWINGS aat t t gac t agaagtt ga
ttcgggtgtt tccggaaggg gccgagtcaa tccgccgagt 5760
tggggcacgg aaaacaaaaa gggaaggcta ctaagatttt tctggc? gzg
Glifeat §RiNsGhS Bdfe gt seaotym cﬁgmg@eca@bl& eheggetprgmoter (SEQ ID

38%&9&@% ofefoiGeR b HSRubRM PRl AP MR aRE au oo
aré AW, a@mwm CRAT ehaerAmgagge &S initieton gtagnd
act clt a%g%arg aatt 6000 cattgagcgc atttacggaa

8%'69 tctc t ggccgcaag ggt gggagga 6060
anhr’:hcig sidvid ex@paagiondgddls ggigined Matgan rpratier of EGEPogpetdeaggetructs

m%&ﬁ-@ﬁ@% egéég@%‘{a fn%@%pglblg %ﬂ%l dn%%sgg%g ?ﬁCS The results

€ ha@es afé QGMQQQ@CMHgEgmhgg@rﬁpmage@c with agg miiboute 1.5kb
6 40 C E tttctcgagc agcggcagtt ctcactacag
&3%@%‘ g@f‘ cggttc 6300 gtgttcgtcc gcggagat ct
F hﬁé g3h&h€a gﬁp&ﬁ@@;tcgcerwgmcqu 006 GREIYYEC B3 60mprising the

R ST FRERAL RSP B bt

f@IESeats pdisio Eé‘do@t@@b@legwm)g gﬂte aagarygtc selectgblg guatkeigaa

t 6480 t .
pgp&@%% Sgg%taa%eg%q{e( %@gc%%a &8 %%%ﬁh sgﬁ%gfg{:%%gegkmase promoter.
kabiyéﬁ@ sélagialsk Gagrkerds anppilyeEsistdnceccct t  cact gggggt

F@jﬁ@f"ﬁ’gg‘gg g:’g%b@‘g’ﬁg@’éé té%%%n 3%8 gg?b H%\g\? ?{?&P This is similar

td E:E*?H@@@@Pc?memm WEh ﬂ@%@?b&:@ tWr{RNI% Uﬁftmi)elemen‘i
ggcgagcegt C ca cctc gt gagcgagg ctgcggagce
upBiFeast @ Ca“égvgggnk}%%@yg%gﬁ%cgatt t ggcggecge
F?&l{r&ﬁsﬁ%@vtg agita%&tsft:r@b?ﬁerfmgétrﬁxamm 06t84C5kthBEtCt\/l\/aE@FP This is
aCtcC a C a C caa a

<00 (6T 1% Bro-OHUNYAEGHF Wik eGP BEo et P hirduP UCOE
Wit SppakoeRNP LR bRndd960 tttgtgaget tggatcttta

gagtcctgcg cacctcatta aaggcgctca cttc cct 7020

Rigiredeeampsre §EERiageesgion e Be e 2eg 845 °a S gy dbq
e gﬁaﬁo@%mwmg@w@ QEghdr ertByagiRAgiey cells
caccaccc a tcgg gcc ggttca 7140 at gcgagccg
tta@g@ava@wghag%@gﬁﬁ?movavgg A gtctttttt ttcctttgag
Fzé&% 7 ARPRH LikdilaPdShRa8bA hsﬁ? astife Bk dased Fgpdeag eonstructs.
aaccgcgg caaaataaac 7260 afaaattgga agccatcggc
cacgaggggc agggacgaag gtggttttct gggcggggga 7320
t ?3@@ atc ctttactgtt cttaaggatt ccgtttaagt
@%‘Eagggcﬁ{‘@ség a@tcatttta agtaatgttg ttactgagaa
gtttaaccct tacgggacag atccatggac 7440 ctttatagat
gatt cgagg aaagtgaaat aacgattttg tccttagtta tacttcgatt
aacatggc ttcagaggct ccttcctgta atgcgtatgg
ebhgat:gh of smpmaynsfectacs 6010-Kd redls quging: veefors geataining either the
acttt ctttéﬂvtcaéégt gtt tgcaatcttg 7620
é”ga d{entaf JEA8EGat ¢ t caagcgaag ggggt ct acc
le lbé\hid%tcoﬁﬁﬁﬁ:tsi Wértetmemted aaglﬂawgt The ampicilin esistance gene was

%g‘tét i aa gtﬁg@g@ % ? )? Fg& ggcil‘l's?njaﬁﬁg;\hil g’gté? WIthm each end

41300 pamet (M%GAWW@A@%EB@@@AATQ%WT@@ (S?EQ ID NO:3),
agataaccta tgtgctgacg 7860 acaattaaga at aaaaacta

gct gaaaaaa t gaaaataac tatcgtgaca agtaaccatt 7920

t caaaagact gctttgtgtc tcataggagc tagtttgatc atttcagtta
attttttctt 7980 taatttttac gagtcatgaa aactacagga

aaaaaaat ct gaactgggtt ttaccactac 8040 tttttaggag

tt gggagcat gcgaat ggag ggagagctcc gtagaactgg gat gagagca

8100 gcaattaatg ctgcttgcta ggaacaaaaa ataattgatt

gaaaattacg tgtgactttt 8160 tagtttgcat tatgcgtttg

tagcagttgg tcctggatat cactttctct cgtttgaggt 8220

LLLLLLLLLL
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agagttaagt acatctttcc agggccaata ttccagtaaa ttacacttag
ttttatgcaa 9060 atcagccaca aaggggattt tcccggtcaa

WO @bgesasét ttccttagtc atgcggtatc 9120 caatt ack@UGB2006/000802
caaattggca gtacat acta ggtgaﬁtcac tgacatttgg ccgtcctctg

9180 tccct aaaccgct caagtactgt atcatggtga
5 TG ERCCAGTAJAG 60 GRAATGICTERIE 2 (Bl H§r6). The PCR
&ea&%&qﬁge&@t;%gﬂ&ﬁguﬂ g b A Al AGEORIIch 2001 20:E26)

ggct ccggtt tagaagccgg gcagagcgga attgatccac cggtcgcece

toc%ﬁr\?@@'@@&N%‘@@foﬁ%@@ aQyiciegder t cac cggggt ggt g
cccatcctgg t cgagct gga cggcgacgta 9420 aacggccaca

8@8@@& BAACALT %Agx?«;&ggg@%tgg{g%g@&gg@gagct g

2C®M?RTGGK¢QAWC%@AWWWWTW gt g@Q ID NO:8)

Cttc_ﬁf Cgct aCCCC accacat cagcacga
R R o R A T A At ABER B NO:9)
4ct5mmm@@@@A@#9WT Qamﬁggégxo ID NO:10)

5 ot A e T PG ATEGAG i At edBNOddh
69 B E0C6RCEACTAHRUSCAATTCRAhe!dE Al ¢sPHIBTASH

agcagaagaa cggcat caag 9840 gtgaacttca agatccgcca
caacat cgag gacggcagcg tgcagctcgc cgaccactac 9900

weROSRIARE 1 WHACE BLABIY, SORGIS ERAGhEH BeliRel WmESsIRGERRSaled
ctacctga 9960 acccagtccg ccctgagcaa agaccccaac
0@3&%@%@3@%@ gPlacgdhe srttganigasie ri 088 1t ajeibegchol and Notl

si fé”&d‘éé%ﬁ tHeRE LRES Qdhgth8 $859RG o, %%ﬁ?ﬁeé‘géﬁg RESGhe Agel

10080 ctagat cataatcagc cataccacat

sifq vag fe @Ea@ froma fied2lal eromateowitee ea%ewmc,t@%d@e @agael restriction
digkSiRAB RV BRARIGRR AAtheRd DB HiymdHst 2Ratrb hatki29he PGK-

tt attgcagc ttataatggt tacaaataa @gcaat agcat_ cacaaatttc
PyUroayeinobis Gasee Be wag deeYad frem s yeden 3 arageqryt ! fragment and

héeﬂé&‘ FRABCA M@BQﬁ&tr&H%lﬂ’nﬂ‘érty%%h %e%%%%thaﬂédm n8LEhol. This vector
%gcat ca a ttacc gT ccaat%gtt aattaa atc

WTE pongigd ek Pﬁ%@«%ﬁgﬁgﬂ)@ "aegl Hexyagythen Teplaced with

tr@ggsaqupgcrﬁé Hsvcmwpl@éé%rﬂ&éatfmﬁmgm P&98BstBI-Eco109!

fr?L@l%cagcccc gct cact tggcgctaca caa

80iPRbBleHYS RohBRRIEES. aneﬁgaegﬂrg@@@%@@ro that had been

?@ét‘éat\ﬁltﬁ@ac@aﬁd?ﬁléﬁfé@gw%g@tm\ggﬁtﬂylﬁér%éé RS le&6OVAS bddighated
0560 gtggcccectt cgcgccacct tctactcctc ccctagtcag
cccc cccgecccge 10620 agcetcgegtc gtgcaggacg

tgacaaatgg aagtagcacg tctcactagt ctcgtgcaga 10680

To SRl GEET BI0R! Rt GECIRLE WL e DBy DRNE ABagB drorment was

ek@%ﬁf&gﬂ%@mgg&é&ﬂﬂéﬁ 9@9@999} Gingl B&HBI, AL EHESE tising T4

* oSGRemic L dloagcaree deagm Selc Capadece weaticliea,

ARb 0O @s&ggaﬂe&mgtpmplm A0510egrb! §RE 2KBRRERINBIEGFP” cassette
gcgcctc ccacccgc acgacgtccc 10980

W%g a cccaé %gggggwﬂ%ﬁn é@ﬁ@d%@ﬁﬂjwﬁé%GQngeﬂé@@@@@&@ﬁ@lﬁbthe

b8EGRBAGE g(cEﬂdh%OEGEJattﬁé%%aCbeGB @@%@%ﬁ%trﬁ&ﬁﬁ%tp%we pCET1005
aa gaactcttcc tcacgc 100 cﬂgggtc gac

1 e a1 B GH! BGETT B0 e JEEaD G RSP LeRGA
(syhiHeRizE6@ 69 Cea8a, Weﬂfeﬁ"sﬁé&g Geﬁﬂ&% o3le Whe@éﬁ&%@ﬂlﬁglunt-ended and

at ggcccgc gcat cggt tccc
oA AE DI e e oleTS BodySEET]005 3585-GPOMV-

EGFFC 2R66AY 15 £ORIhARNPUIEH 8 %mg%&&i&&g %@Irﬁ-ehe%%a%wgaung

acc gcaa 11340 gggtctgggc_a ccgtcg ccccgg
5@9@%@'@% g@g @Et tcctg

gagacctccg cgccccgcaa cctccccttc tacgagcggc tcggcettcac

11460 cgtcaccgcc gacgtcgagg tgcccgaagg accgcgcacc

t ggt gcat ga cccgcaagcc 11520 cggtgcctga cgcccgeccce

acgacccgca gcgcccgacc gaaaggagcg cacgacccca 11580

t gcat cgt ag acgaaat gac cgaccaagcg acgcccaacc tgccatcacg

agatttcgat 11640 tccaccgccg ccttctatga aaggttgggc

ttcggaatcg ttttccggga cgccggetgg 11700 atgatcctcc
agcgcgggga tctcatgctg gagttcttcg cccaccctag ggggaggcta

A A = NN R o o o
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ccgaagaacg ttttccaatg atgagcactt ttaaagttct gctatgtggc
gcggtattat 12600 cccgtattga cgccgggcaa gagcaactcg
wQ@emgoeysat acactattct cagaatgact 12660 tggtt gegr/aB2006/000802
ct caccagt c acagaaaagc atcttlacgga tggcat gaca gtaagagaat
12720 tatgcagtgc tgccataacc atgagtgata acactgcgg
Te senatiugt PeET @%C@@C@@CWFPC@QWO%@@%ﬁ@@@ dragment of

@E?%’f 5kp-6PeAPAReHP W99 9RhaE irdb ﬂﬁae%&ﬂgrg ngg’a -di ested

atcgtt accggag ctgaatgaag ccatacca
@”éfgal&% QE@‘SE'E%Q‘@OT gé@ﬁ@tda@féEﬁwOQgh@ébuCWgEGlem constructed
b &R e%ﬂ%&?@%k@hﬁﬁﬂﬁgsmﬁgra g%ﬁpfr%t&@éeﬁg‘?ﬁo the blunted

acaatta at gg aggcggat aa agttgcagdga ccactt ct
C@B@'Q&)Ofg&%@j&@éc&ggff Rcggctgge tggtttattg ctgataaatc

t ggagccggt gagcgtgggt 13080 ctcgcggtat cattgcagca
ct glg gccag atggtaagcc ctcccgtatc gtagttatct 13140
gﬁ@'&g\@erga(@@'e@g@dw B2 GiAfghnyricpicaxiie 3jbew Al sugelemented

WW@@%%Q Chr AW GG IASHERTUK) WU QDérmm Qﬁd@ﬁ’eptomycm mix

act cgcgaca ctgcattaat gaatcggcca acgcgcgggg
3&%@&0& H@m%@tlga@épg&-ls& @@W@@M@g&thr@@amc@wﬁm Ecil,

e)&%%%'e‘i ie Cp‘h@ﬁ&lC&rﬁ&ofbtn‘hgfsbéﬁglcalé&%gﬁﬁ‘cgag&oﬂ%‘ua r%@%ﬁéted in ethanol

cactcaaagg cggtaatacg 133 ttatccaca gaaftc
R FesETRANEd & agaa%e&#rgt@rgafg(ba%% i sledigosrian lmsuﬂ@rﬂe

clgSFSREAACCUG B RRAREBNCRORE hLLRTied gf:metah&é&plﬁ%ﬁg Ueh& Giluted to
Zgﬂcjccccct ga 13500 c@g%cat cac aaaaat cgac gctcaa

gutigglegiptardd c9ya o4 'J8ee-ECGEEa - TERgee 865 4 bgﬁCMV-EGFP

1 uspgggecm QO&G@W\PEG‘FPC&H%E}I@ FeEtRogit %%Pé&/ﬁﬁ@@ﬁﬂ?énd
0 tacc at ac Ct%d CCt ftct cccttcpgipgaa gc

aewh%ﬂ@ HQg%ﬂ ealisgn 288d@rewigtagdurat wgvba%@g on ice for 15
milr@itetg AL Ells Wnebé bleeRdbratcd %925@/975%@?&@&9@&@ Pder IITMz and

aactat cgtcttga

ccccgttcag cccgaccget gecgecttatc
ingiabad %‘&E @PW‘@B‘@G@W@&%@%E&@% 1% %cC@l faijbtrans erred into
mﬁmf@@&m%@&s a{atr@&'féa ggét%nla%%ﬁipan%&%e %Re %tzzscm tissue

ct acagagt tctt t cct aac tacggctaca ctagaa
Sgigf‘ét teley @ @? gw@% aediim.g Galifc Werggreunatadtter 32 hours at
3'9’9?1&1%85% @ﬁ)zhh@.ﬁia&ﬁ(bbforé 388Hort SOALBRYEIR (SRARAH ?@a

ta grttt tttgtttgca agCagcagat 1404
C‘m 18%@23'@, deflls wer aiyiiehior gcctams @r&p@cmtsﬁl@pﬁmg@edla
amt&dﬂéﬁ} B&fofedthd Qté&@ﬁé%@é&n&? %?@ﬁé&ésté& ]shgcv.ﬁ%?'&F m46-well tissue

Lﬂ@ 1> 738&1_‘ <212> DNA <21

fi5bes %&famwﬂw@r&ar@mw bx F&t@rwﬁa%écﬂvated Cell

S6GiAg Usimgate Fgataﬁérgka@t\}ti@«@ E@ﬁ:ct ?? l%r@tm&%oﬁg WO oo
CCCCGCcCC C a aaca Cla

IOV SRS G EonSCT e O ETA6PE IS UG F S g0 PCEE1905-

1. grbmavw?g gg%ﬁgggg ?%%QWQ gagggﬁggé Caﬁﬁggransgene to a higher

lodej el e e sRR BN Es HBIG A o b HgE mBies, PCET1005-

EGHEHEGITIT 98 H0SGIICVICEArS ¢k ciidigdaat t g gggccct agg
gggagggcgg 300 aggcgccgac gaccgcggca cttaccgttc
gcggcgt gge gcccggtggt ccccaagggg 360 agggaagggg

Egafipreadyggc gaggacagtg accggagtct cctcagcggt ggettttctg
420 cttggcagcc tcagcggetg gcgccaaaac cggactccge

HEE483 £l wergdpaipiatngd in Rebeeratagdified EggleaMthwraéDMEM Sigma,
URY @E;Qﬂérﬁ&ﬁe@ URE Q0H0PEL AL SHOBGG I arRPSBARI BHicili nd Stre?tomycm

acccct g gaccactttc agc 5cgaac tctcctgtac accagggg

Miyt ke Siabiyy traniediop cldglyedhcalig ovsrg geededdniogyel dishes at a density of

1804 e nal aﬂd etRo8rohbgatt §9‘Q3 RePs At L hEGor. Cells were
gggccga gt caatccgc cgagitg cacggaaaac aaaaa%%_”o%_

th?Eg'aggf@P tvaﬁ'g“/-@tqftthq @ﬂ@gte@lg@aﬁy@dt(@@ EHIA5eehP ar p
WIBSEORiIfeeASSd &

ot oo ERa A Roif LeirB i P ERORRLB P AR fyirogen. Uk,

aactgcgcga cgtttctcac ctgccttcgc caaggcaggg gccgggaccc

tattccaaga 900 ggtagtaact agcaggactc tagccttccg

caattcattg agcgcattta cggaagtaac 960 gtcgggtact

gtctctggcc gcaagggt gg gaggagt acg catttggcgt aaggt ggggc
1020 gtagagcctt cccgccattg gcggcggata gggegtttac

gcgacggcct gacgt agcgg 1080 aagacgcgtt agtggggggg

o a o
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t cagcctccc ggcgccattt cccttcactg ggggt ggggg at ggggagct

ttcacatggc 1560 ggacgctgcc ccgctggggt gaaagt gggg
wWeomeneecg ggaattctta ttcecctttct 1620 aaagcacRCr/GB2006/000802

gcttcggggg ccacggcgtc tcctd@ggat ctcgagctca agcttcgaat

1680 tctgcagtcg acggtaccgc gggcccggga tctatgttac
Th@@@\b‘*agag fpelegteming) 2000 ware ditiedsepargie!y it 2PghOrtMEM | (Gibeo,

U QARG L ARk %Cﬁgéﬂﬁﬁeﬂ%&nt’t&ﬂ %fr&%orts%hfeggﬁ,&ea%g_cgéther and
aaa gact ac %gtcatt gga cgt attg gcatgggata ggdgtcagcca

l@ge@tpgggggfu 8024 ginudes: t(f;r@ g@dhe aelft waeentpced with Tmi of

CeatarT '%éfﬁﬁ?g??f‘*‘%’i‘?@%?‘é S Sty PRREIANA 2000 mixyre wes

t'@‘@?‘dﬁég 6% WBtP ae ﬂ?@fb%\fﬁv @an aﬁ@faﬁgg ingtibator g Sdours before

330 @9 ORIMEMIE Lippfdnhdrite 2HHY 169 R[S Qd@éd"‘C@&Fst\géd'e then incubated
agggacgt t%g at t ggact gg gatagggtca gccagagtta

§tigerch QQaigtbatar dorpdaiis befarehaine baygrjed end traasfamed to a
22%@@& Buid k6 ARIOBALRBER o FEMO INMEM S wth P &dium, su lemented

Caaa gtacacccat atttagtcat gttcttttt a
V\t'tE 3%@&3@%@@2@% CeYg yemygronntian W@@male{yg‘gﬂcgyagreplacmg the
sEIBaRRIBEHIS oAy 3P BG)S) befed Hedtle #aRUeths 3T Rbrvested by

aat att ccag taaattacac ttagttttat gcaaatcagc cacaaagggg

C?@ﬂ%'gaim ﬁeé?}{jfgfetdda&w@tf@&% eelfure é@h@s fpeintinigselection) and

ah@lySadf taorebesricaaatilatéd @R %Hﬁﬁt@ﬁ@tthé‘ﬁ@%gé% to view EGFP.
t cactgacat tt gtcc tctg aaa ccCt ggaaac
Floyes @ shgvathet 81%9%% @e@ﬁj wtﬂﬂ @RQM\gtcgg%thoagwa&@fd%c
eﬁ@’é@éi@ﬂé@éls A28 tb ﬂﬂkw@ﬁ@he%ﬁﬁﬁrﬁ{sgggns&?&} WA {He nemv

at fatat aaggggctcc ggtttagaag 2580 ccgggcagag

cg é’ftgat ccaccggtcg ccaccatggt gagcaagggc gaggagct gt
2640 tcaccggggt ggtgcccatc ctggtcgagc tggacggcga

c tazﬁacggc cacaagttca 2700 gcgtgtccgg cgagggcgag

8 cca cctacggcaa gctgaccctg aagttcatct 2760

CHORRG RERDPeiBOAME FRCACd BEASSLHE B %arh 5B GC CL 6:810° BR[E5 RS CEfiBwere
accta g ége2820 tgcagtgctt cag ccgct ac cccgaccaca

tadensiesiondnigt i2oweiea ?e@dategaeﬂgwa;ﬁgtransfected with
qg&%tf&ﬁég réfipes E%Q% (fpﬁbWLn&‘c?& %gmﬁea&%sa%q SGPARIBENE

40 ccc ccga aagttc gag ca ccct
(%?F@@a%b g)r é*t'@ égé@gﬁ a@é@M wgm:bqth dilutgd aeppiaighon Opti-MEM |
(IAAFSGSD ! Bel SRR 199B8IaG8P%0 ﬁﬁ?&%‘?g%régg’&d to the cels.

acaacgtcta tatcatggcc gacaagcaga agaacggcat caaggtga

e RS IPROVaRCanalead 260 Neylainy g Bt bimjoometer (Berthold,
Wl%ﬁ@%&ﬁ%n‘}{ W@gcﬁwgﬁéﬁ@lféé@r SHQICQ%% Yere E)erformed

ccecegt get C CCC%&C& accact acct ga CC& gccc

aéé&%ﬁ@&%&aﬁ'&& pig @Qa’gé%?@ech@g%}y@a r (&j;g% ZfijdtTransfectlons
W@BR@bre08 thibliBSREHIARE thedd HAd anﬂdgﬁpééﬁa%g% %% %)gesentatlve
t aca agt aaagcg ccgc act ct at cat aat
e%%%m%e geecshav ﬁ%& a@lgﬁ ¥ theap veaterduas aldeast dwefald more
aBf/elIGERFdTe tR47 thedRAAVERAR . Cat aaaat ga at gcaat t gt
tgttgttaac ttgtttattg cagcttataa 3480 tggttacaaa

t aaagcaata gcatcacaaa tttcacaaat aaagcatttt tttcactgca

Tﬁéﬁ%shﬁd:ﬁ(am/tlgjc A B et oS arRaCRIRY %@}anéiate?EPtéél% Therapy (2001)

tcga cctgcaggca 3600 tgcaagctta ccggtdg &d
6@&% a eP‘@ﬁwb@R%{\dVgat:@tag@@e@ram l@g@r@egmnqs@ el/EcoRl

fraglﬁ@ﬁttﬁd?ﬁ bck%ﬁﬁ!@f@@ g%b&.& 6 sa}a@&%ghc
tgg 3720 gctttagcag ccccgct gg cactt gc gc
%ﬁ%& rg@ev)ﬂryﬂg@@nmg:ﬁ@a@@@d\/ PeBOtet tragroantdata the blunted

X@gm@g@mg%g% aflgctccgttc tttggtggec ccttcgegec
3840 accttctact cctc cctag t caggaagtt cccccccgcec

ccgcagctcg cgtcgtgcag 3900 gacgt gacaa at ggaagt ag
cacgtctcac tagtctcgtg cagatggaca gcaccgctga 3960

gcaat ggaag cgggtaggcc tttggggcag cggccaatag cagctttgcet
ccttcgecttt 4020 ctgggctcag aggct gggaa ggggt gggtc
€gggggcggg ctcaggggcg ggctcagggg 4080 cggggcgggc
gcccgaaggt cctccggagg cccggcattc tgcacgcttc aaaagcgcac
4140 gtctgccgeg ctgttctecect cttcctcatc tccgggcectt

t cgaccagct taccatgacc 4200P108419GB GPCW pronot er.
ST25 gagtacaagc ccacggtgcg cctcgccacc cgcgacgacg
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agacaat acc ggaaggaacc cgcgctatga cggcaat aaa aagacagaat
aaaacgcacg 5100 gtgttgggtc gtttgttcat aaacgcgggg

WO e@gnesasca gggctggcac tctgtcgata 5160 ccccaccCRenyGB2006/000802

accccattgg ggccaatacg cccgdgtttc ttccttttcc ccaccccacc

5220 ccccaagttc gggt gaaggc ccagggctcg cagccaacgt
CloAMSogca ggcccccage 5280 ttttgttccecec tttagtgagg

gttaatttcg agcttggcgt aatcatggtc atagctgttt 5340

cctgtgtgaa attgttatcc gctcacaatt ccacacaaca tacgagccgg

1338 BoRRaoa koIl BaRBAlng900t ot @ at gagt gage

taactcacat taattgcgtt g actg 5460 cccqgctttcc

agt cgyggRbel e@@t\gwgmr@ng:@tgwﬁ 26 gonliguaes ntclectisgs ghaEEIP NO:1
5520 gcggPgaacc cctatttgtt tatttttcta aatacattca

aatatgtatc cgctcatgag 5580 acaat aaccc tgataaatgc

t t caldt a2t elemegherBRIf Sayexreasite pelutudieniida ssguence;

Ut e adiidedan Gcﬁétt &didi Gsdrstd bBI}IFl&%(Qﬂ@ Hohidrides Cht £ 6t & 8-tdirection
ttgctcaccc 5700 agaaacgct aaagt aa aagat gctga

agwﬂ& agfregt ggt@c a@@e@gsw@gpg ﬁ@a@xm@l% aketiggatide sequence, an

Ct eaamB8C % ShgrIsbhtier 4A933Id EXpre&HiE PoRAYcRBEH Léduhce, and
5820 aat gat gagc acttttaaag ttctgctatg tgdcgcggta

t t Wherekgaid enipnegt sgpesabolinged iy arjd asprmt@gg\t ig directly operably
gCWk@GQ@%@id@EF&@ﬁ%OIWEB% s RALASHE ARErer48d promoter is not

agt cacagaa aagcatctta gat ggcat gacagt aaga gaattatgca
gt BRiHGHE apersbydinked iossaiderrressibia palytuslaciige sagdeence.
acttctgaca acgat cggag gaccgaagga 6060 gctaaccgct

tttttgcaca acat ga tcat gtaact cgccttgatc tt aacc.
26120 is9lpiet PewH Fgggg @earding da datey A cepryisiiogRt 3%%63 380 contiguous

acgadiasiiabg of 860aptigo 6180 aacaacgttg cgcaaact at
taactggcga actacttact ctagcttccc ggcaacaatt
6240P108419GB GPCW pronoter. ST2 5 aat agactgg

3at ASW&Q p& mthg%cé&ﬁﬁﬁ%leftﬁer‘af BIaf Y B2, e&%ﬁ»ﬁ&.@gc

6300 t tt _att ata aat ct ggagc cggt gagcg
gg@'t"?i‘?cgg alt%ﬁ%%f)f @d@égcactgggg ccagat ggt a

agccctcccg tat cgt agtt at ct acacga cggggagtca 6420

ggcaact at at gaacgaa at agacagat cgctgagata ggtgcctcac
4¢ gADR sk %fgpgxwqutggta&a @@Qtt%@aﬁﬂogg'@"@ Qi Geraprising

t apiAedides 295 (A APYE60SEQIDIRHF09C 6540 ggtttgegta
ttgggcgctc ttccgecttce tcgctcactg actcgctgeg ctcecggtcegtt
6600 cggctgcggc gagcggtatc agct cactca aaggcggt aa

5! apg WolAsS pSIAeRISHIE hcbHEPgIs Bl-rIRCRIR Qgﬁ@aé&%gnsmg the
cat gt gagca aaaggcc@f?c aaaaggccag gaaccgtaaa

aafgEiiRrdion fia Hybediatelaatly &&u@@vme@ ptewpea pigdgy diactly

t capara ?%kéﬁ%%rﬁ&@ﬁ&%ﬁb?@ﬁu@él@ 888384 Grited8 adichGis not naturally
acaggac at aaagatacca ggcgtttccc 6840 cctggaagct
ccepegblyligked-ct cct gtt ccgaccctge cgettaccgg atacct gt cc
6900 gcctttctcc cttcgggaag cgtggcgctt t ct cat agct

cacgct gtatctcagt 6960 tcggtgtagg tcgttcgctc
ogqj@fg PelypYIRRide Reaadgde EFIM Oe erfpriisiat nydeaiides 679 to 880

cggfgggqgtN@a{ ccggtaa ctatcgtctt gagtccaacc cggtaagaca
cgacttatcg 7080 ccactggcag cagccactgg taacaggatt
agcagagcga ggtatgtagg cggtgctaca 7140 gagttcttga

7a0ne HRLEE pbl AGdISstia Gackbaaigita aAR preading ciih tc@ﬁ'lpﬁ&ﬁé gc
7200 ct ctq é)g cagttac cttcggaaaa agagttggta

gcf‘h“fl é@%@g §§é3("ﬁ)2@@ ‘accaccgct g gt ageggt gg
tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa 7320
ggatctcaa aagatccttt gatcttttct acggggtctg acgctcagt
8gadBdiciaiad polyaurieciideargarding o sny prezeding gipimapfuphepgmprising an
<2 %3ndd, infdtqddonskedepSidaid @érQlSl? WU RObISRI & Sé)@&%lb?é nucleic
t gt cgcgagt ctgacagtta Ccaatgctta ate 33 <210>

3332 BRgUENR. <213> Artificial <220 <223>

A i gonucl eoti de <400> 6 catcgcgagc acttttcggg

gaaatgtgtg cgc 33 <210> 7 <211> 33 <212> DNAP108419GB
GPCW pronoter. ST25
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<213> Artificial <220> <223> digonucl eoti de <400> 7

tcgaagttta aacatttaaa tctagaagct tat 33 <210> 8 <211>

w@00689335%6 DNA <213> Artificial <220> <223> PCT/GB2006/000802

A i gonucl eoti de <400> 8 ccggt-atcga taagcttcta

gatttaaatg tttaaact 38 <210> 9 <211> 38 <212> DNA
<213> Artificial <220> <223> digonucl eotide <400> 9

0. SRS IR 5P Idebiast bay AgeLgidaars <210> 10

A i gonucl eoti de <400> 10 cccattgggc cagatcttaa

10t<t2§§§kaat t‘%fq(;(gﬁegglog%%; a%gf #QI gonucl 2gt 732224([))85 11

cccaatgggc cgtacgaatt ccttaggctc gag 33 <210> 12 <211>

11O| '°|‘ é%%arc?cg\wq rggit% SAtBA]L&ﬁE'I § bg{::lgl{rggg Scoéﬁ%glﬁ the Polynucleotlde

t cggaegee @hucleotides 1 to 1003 and 1747 10 5749 of S ID NO: 2.

12.

13.

14.

15.

16.

17.

18.

A vector according to either claim 9 or claim 10, comprising nucleotides 1 to 9328
and 10072 to 14119 of SEQ ID NO: 3.

A vector according to either claim 9 or claim 10, comprising nucleotides 1 to 2592
and 3336 to 7383 of SEQ ID NO: 4.

A host cell comprising an isolated polynucleotide according to any of claims 1 to 5,
or the vector of any of claims 11 to 13.

A method of expressing a polypeptide comprising inserting an expressible nucleic
acid sequence encoding said polypeptide into an expression vector according to any
of claims 11 to 13 into an appropriate host cell and culturing said host cell in suitable
conditions to allow expression.

Method according to claim 15, wherein said polypeptide is a therapeutically useful
polypeptide.

Method according to claim 16, wherein said polypeptide is selected from the list
consisting of: an immunoglobulin, a functional epitope-binding fragment of an
immunoglobuiin, a growth factor, soluble receptor and biood clotting factor.

A pharmaceutical preparation comprising a polynucleotide according to any of
claims 1 to 8, a vector according to any of claims 11 to 13, or a host cell according

to claim 14 and a pharmaceutically acceptable carrier, excipient, buffer or medium.



