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The regi on upstream of the human CW | E pronoter is divided into three
regions, the nodulator, the unique region, and the enhancer. The enhancer
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consensus) and containing a core sequence simlar to the consensus SRE
(serum response elenent). GP-3 is repeated 4 tinmes in the proximal upstream
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c-jun or GCN4 (Hill et al, 1984, Science 234: 451-457). 20 Although this
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pronoter, due to the way the reporter constructs were made certain artefacts
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artificially boosted the apparent strength of the pronoter. 25 Secondly, t he
reporter Conébﬁgﬁam%&l@ 4if8Stwol AP21 Giichly b AGHE MutiphPSP Al sREel (AomEYH 0
pronmoter (itselt a stron iral pronoter so that reporter eﬁressmn

t
resul ted frofhah h‘@a“e‘?méyﬁﬂ Ma%s‘éld{ﬁﬁ 31:EPBMIR3) MS‘@&B"‘E)? b dP96, Mferyirplagyy| ¢ ¢

I's not possi §d. B34 034Pkehe mmmwem&éré&&;mmmmdmﬁ@meéneal one

enhancer  pr oRBEBS RTBPANS sppATicak eslseygn ABYEPRGG Al BomppHelar P

P|CT /1 GB99/ 9ﬁ35§85( mcmutrmafs&. USAB2083TGL 8320, The df@‘r@ftcmcabuh@él@mentsct@scr i bes

el ements that are responsi € chr onpsonal. .cont. or
establi shi ngndREbFBAY e f il and RN sBherea L S Rp o it

excl usi vel y odmptbx quthequahgteexpr essed, housekeepi ng genes. These 35 el enents
are not derived froma Locus Control Region (LCR) and conprise extended WO

20061095156 PCT/ GB2006/ 000802 5 nethyl ation-free CpG islands. The term
Ubi qui t ous Oﬁmnwterufcmmﬂga@vﬁlsewrﬁdon(lrlaﬁﬂﬂ\fde dtberhast skdies alekmowbe such

el ementsqqln

met hyl tr é%sf ar asug % tﬂg e%& 'tnggﬁd 8?9?5% Fcljfe&?gso‘gﬂc gelP%dﬁeom ne.
However , 5 rr@tmwisjgmabscwgmesalomusﬂl&@vwsaamf¢cz§m@ermu@bemf pmattmgnﬁcm As a
result, expect
by chance ghﬂ%ﬁ%tﬂﬁ%ﬁg&g? ﬁ%kéﬁhhgﬁ%%%{ek% ﬁB{D*eésbg og\e/@sg@urdg] uency of
CpG that is 61°H§%rfa‘t%‘dt9ﬁ'ﬁlea@i%§ﬂ’%‘iﬂ’9m§ﬁ@ Pﬁ'@%e, @Ud%ﬁ'éé%e andrak pemeteis " CpG

I'sl ands”. As ecHgféeReHa0 Beéh st.@}b@t toSde@éiﬂd fdn%tléi%i bﬁ%lsascdl‘nﬁé?lséﬁﬂﬂﬁéé‘@ of DNA,
of at Ieast 200h t hat ast 50% and an observed /

has of
expect ed l&pGSRSRHI '?‘%Q?Q”OCW SB?WSI @agtpe@r@h?qs f th%'EC&S@“BﬁeFTﬁBI AWGETSHEE Bt ent
of at |east dﬁé&%ﬁmbaabie\/\dsrbsébw\@edads@@f th pRebRs: ckmnféaa@ﬂ@d &:Qaétmgner G een

M and Frome 196, 261-282 (,198 and

Bl easby A Tr BTt sopEbulfg o soungrenm Beses ugtlomy,n Sl e ndcts (BARMRL | ands
are wel | - knoand Stingki)2003,tJ \(ildl 77l 3‘502—8661@)1,985) Cell 40: 91-99, Tazi and Bird
(1990) Cell 60: 909-920) and nay be defined as CpG i slands where a
substantial proportion of the cytosine residues are not nethylated and which
usual |y 2ext mweweboth hemah asdosrind CMMIEQraneterersaacerd p(diute Bigklgvels of

di vergently e t

el o hypomSe IRl ARt noloiddbiB peh B aRernie BXprsRln ERG5 o ah

Pravt cheva ( ety usedmmhm@shrsﬂngyzwn ngy of trreabymam €My promoten was disaloeet ini t h t he
5 ends of Uil Eb YSEKRY ERRBHIYSPBYe). s Eith P SaiiaRBleha_40% of
genes showing a tissue-restricte xpres i on pro ht'equera, F. & Bird,
A. Proc. Nafunctiopaiy corsplpte SUgstieam)grransloted regigoigyludiag B?SflrStSﬂfFOn gt rd,

A. P. CQurns O@Mﬁlan%ﬁo@%@&&wru@@n’{ajoﬁmn%@%t@é&ly(glaﬁg%hefi‘élﬁ ttﬂé B8 H@'E‘Q\“ébtl? ﬁ’nl&@ to

| ocal i sed regi ons active chromatin (Tazi 909- 920

(1990). An ﬁPéWﬂ%E’NWWS&HP%WBF%@@"eﬂ@leﬂ %ﬁ%ﬂ 6%9 @ehamagonéwmree CpG
island that esbepédRe maheTMV & ERHEHNEE iSBROBRATS S 4/988 815 (RdSzMBRski et al)
transcriptional start site and/or extends for 30 nore than 300bp and
preferably nmore than 500bp. The borders of the extended methylation-free CpG
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gene loci inpart enhanced | evels of gene expression to operably Iinked
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100bp) p05|t|on 5' h cgpg read| ng frame it drives. In 25 the case
of ext ended rF@P\‘??T'Sé‘L"FB the, @G”h%’]cﬁ Emeoﬁragﬁ’ﬁﬁMF‘th%éfm%g PRI ef f ect
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an extended nethylation-free CpGisland may be positioned 5 of the
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expr essi 035 ofelempentsiveynok derived fr@m kamis floatrolRagiand @R gnd cemprise3Xtended wo or
more tissues. 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 % WD 2006/ 095156 PCT/ GB2006/ 000802 8 SDS at 60C. It is well
known in the art that optimal hybridisation conditions can be calculated if
t he sequence of the nucleic acid is known. For exanple, hybridisation
conditions can be determ ned by the GC content of the nucleic acid subject
to hybridisation. See Sanbrook eta! (1989), Mol ecular doning; A Laboratory
Approach. A
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| east thegtr %@&L?énb%f |9NA' ofSt ‘?éa%t @ddbs thJ mzeam c&ﬂ@nt ARk 00, BRI 40 2

f ragment corrprl nucl eoti d gure 1 or a

f uncti onal @@ﬁ@?@GPG W@E%'F Eﬁ“‘h@f @t 'eEz‘SFIQ-G ('rﬁ/@r&?w% Hmﬁgsvtid&é?@"f&ﬁt of
i sol ated pol xémé@émt% &&hstqmén Wwoulg bélbxde@féﬂ':)gl:ﬂ&ice) fBarainef-erataly ar®0, and

nore prefera 00, caont 0 nucl eot.i des ea plg
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NO 1 and an G}d}l‘eﬁ%thG-@?ﬂC{Q&@U}ﬁ eoti de sequence, transcription of sai d
expressib pol ynucl eoti de sequence being driven by a pronoter situated

bet ween enhancer and gene or ot her expressible sequence, which nmay be the
endogenous gWiletiedatiohgre€ENBH G [slandsra vedliddnewn lin/the adBird et & i(1988)rEelbdbréxi;99,

h I i i . .. Th
expr esst bl e PORAORT S Both Gt diddio) AT AR B6 Bt a3 IS MRS BGER = T
PCT/ GB2006/ 0GuBgiantiapiopgrtiavief therepidsine eesiduas Bl;e rg:emeﬂwiaﬂed sndwlmcmmuaﬂxal |y

operably lin i ) kil l
T the art . " handoud 8 SATLR closdy spfbad (108 203@%&1“2#3@ e adee s i a
pl asni d vkt oMese (eginss \oé PNA are repssiad tq;pg@ﬂéymmﬁthvla@ddn ek tisgugs ths«pugmm y

l'i nked expr esfhBbsmed! Wwérﬁoﬁﬂad@hé&qm@;eﬁémc%é@Hse?zﬁ?cﬁ'héﬁralaﬁeﬁense S

strand), and downstream( ,) of the ogperably |inked enhancer.

under st ood t rAgEOGiedWith fej & gneg %fdlbwit%mﬁxé@??%’eg%ﬁ? FoMelkgsan Qﬁ“ﬁ‘@?ed
pr oDt e1's,  NOIYRERRALSERSiHG bss BHBERBEN Bipralsid IToNB Sb It DB Bl ©

f t t f [ ect abl
markers or ¢ HIue Nelsatah e URA S o igh bibat Fross BN B el GG ©
pol %/nucLFZHI Cbelzmrww 5,6309291431993) @@ ate W?Wﬁﬁqbelﬁ»gal?b%:rz@mq I Scﬁ%@tiveang b)
refera at .| east ont { quau 0 1 an an
gl enent c)(;npr‘fhé‘?rﬂ ing aﬂxb%b@'&"'%- g"'@@?&ﬁé’@ﬁgk)ﬁ%ﬁg sequence; characterised in
that said isolated pol ynucl eotide conprises, in a5 to 3 direction with
12 espect oyl UReatae olEHar8h chESuRAPE BB RIH B, S gaiare
sequence, an cROSSIATRaioR &ndommsismg arare tran ope trabsopiptionak stdrtisibe sud/or gxtends far |,
uhi ch 15 80 1 SRbednaPRIOBR aha oty e faf 5o§3@rﬂfe%&a@rs BPﬁé%PEQ | de

sequence and erel n sal IS not natur era Inked to said

expressi bl e pBetpraliandiag Qégﬁséﬁﬂ‘i’eﬁf\'@ &unctignallydefingd QKP‘&QH gupe g %@B@Vef the

pol ynucl eot i dageRH cniination withrédf@idh eﬁaoﬁubleaser@mmeé %@@é bbilité toeag@@m&)y
regi on conpri SI ng nucl eoti des 50 to 550 or, alternativel ment

conpri si ng nu@NAst ﬁhmégeowam%sw&ncesa@ﬁn%'@vgmrgetEHﬂte% sﬁatﬂa ﬁt:qnv

enhancer fr aggBidsSthatdre 'ﬂ%ni Re UEOERNRETs HﬁéWWhﬁjh re@o'_gnis'és gn@d@ea@dt ment,
therefore, the isol ﬁt ed ynucl eotide of the in conpri | east
NE’&HH

the promot®r ¢8R CHE l&?@r@awv@wewr'ia%!ﬂa@ai Dit oply 5%@5}"& G ow
directly opefegiales drkmoehetrRiatel. THEERES PURCcINUGEEH w.tﬁwpdil-a@ga@a ONA ghdvhi ch
it is not naturally operably I|inked, sai d pronDter preferably conprising
nucl eotides 779 to 880 of SEQID 30 NO 1. By 'directly operably linked is
meant that transcription of the gene or other expressible nucleic acid is
driven directly fromthe pronoter. Preferably, said Isolated pol ynucl eotide
further conprises the enhancer fromthe major imrediate/early regulatory
region of guinea pig CW, nore preferably conprising




35 nucleotides | to 887 of SEQ ID NO 1 WO 2006/ 095156 PCT/ GB2006/ 000802 10

In one preferred embodi ment, said isolated pol ynucleotide further conprises
ext ende l.ation-free CpG island operably |inkeg-t@psiiébhosoz

expr essi bl egﬁﬁgéazﬁlgésgm d sequence. Myge preferably, sai extencf

met hyl ation-free CpG island conprises one or nore further prormters

particul arl ywyéHéarkgioh th'boGr'lrfgthBélpéi@h ﬁé@ﬁ@i@\iéaﬁé}ﬂﬁllflbétﬂihsﬁéd&ﬁdﬁe digngently.
Hence the invention grow des an isol at edg& Ynucl eoti de ﬁﬁlo gl:lclnﬂ at | east

200 cont i gudigestond] the PNAdS ugmetivigtadeThe P eFlKgve #n a % to an
expressi bl e pNadk wwg/la@éd Fl'dére‘&ﬁé Ussyerd thélmétﬁylu’nbhl-%eeégmi r-lgamgnuam digéstnded,

nmet hyl ati on- f oper nke ex si bl e

pol ynucl eot it g@& @@8}?" g‘%‘k §ﬁ8 Ne%ﬁé?rﬁé g%f"&f#‘?i’ ré?ée?g f and may
be convedi enid yxmndadahetdylattbrm’tnmeGdalarﬂhd upstream of, 10 t he enhancer
sequence. Preferably such an isol ated pol ynucl eoti de corrpri ses at least 500
contiguous polynucleotides of Figure 1 (SEQID NGO 1), nore preferably a 5

fragment of Interoaiionabatiptication ¥V OyW0A5303 e\emmrystra@g ithet regionsr spannigg methvistion-des 50

to 550 775.
Vbst mor e pifep SPOfhdeEntonacsing AT BlochRirishinpd bR Wi eipdt 10 |
one enbodi NEMNTA binging reeteln(d BF)/pratadsomea comporente1 @WBBlaad@etm@negt@s a 44kb
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the 5 oo qroSHEhAedehiolt 0001 HARAPAL AR RaRoflfl Bl fugiinitky each ©
Preferably, genelopumoarten@ancedéaynbmf gemmrasyeetmomw [agadigeag®ent spanni ng
the human T/W%?ﬁéﬁ'aﬂ'fﬂég qb"cé}El%has Qgéaﬁﬁi@d%hp%g%!jﬂraisc@dﬁg @%ﬁw%rsh &kd ng

sequence or unctional fragnent thereo e functional

fragment of tb?l@b'thPAeWPﬁ@hCﬁ@fﬁﬁt@t%ﬂﬁfﬁg@%m&g%éﬁ’ éd’"@l@t@ﬁ@'@ﬁﬂa"t in

net hyl ati on- Jsfa@@sh%enusﬁﬁﬁtqlnn@ é?fodbﬁtdoﬁﬁfn%th&i’éékgé’ﬂihg deridibar preferably of
no nore than approximtely I kb, nmost preferably conprising a 987bp BspEl -
Espa3l réStriction fragnent. 25 In a second enbodi nent, said extended,

met hyl at i on-Jc®es épferianlitdreaseadipopcdiem of pidudtive g%n&émmveﬁ@amw ng t he
human hnRNP A2 gene wi t or a
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functional fPREHRENt? H’e‘P‘% Ve}(ﬂdzﬁt%l?algbf’ﬁla@%‘?"& efxﬂ??éf'f’gngl's E?sg'afﬁ?ﬁ?m conpri ses
a 1fk31I§b3DN%A| fm?;mremdsunamhnb@gtobmdpummé"ngfﬂ)tlhg%eggeneramn ]E)f Eﬁﬁgﬁhlcanthng "
1.5 ' anki sequ nor e a a fragnment of the human hn
gene of no %?%sq?rl’fg%c "am’%tewrpé?%\p%dn MWBSI{“R??} than 1. 6kb, conprising a
1546bp E¥p3l restriction fragment. Preferably, said fragnent is orientated
in forward nucl eoti de
of the. pr st HBskpHiseblediuhbidnd GEBE GRS of bro S FORE " T Ry
pronot er r eghadticulap it ‘SSRING’ fodgntantdefined |bghncleo'ﬂde%4m @cﬁ?@ﬁmsms@ 21 (as

PCT/ GB2006/ %&ﬁﬁ@ﬁoﬁéﬁﬁ;ﬁ%é%ﬁh# itk é&%ﬁ%%n\ﬂfs&lgé&éh%l(bw of 100bp to

gt I sl an

2kb spannin -actin ronoter region fourth
enbodi nent , ffﬁﬂé‘ﬁ‘%@!ﬁt%’(ﬁ@oﬁaj ﬁ%\{aﬁ@m flefsrilsrd Qﬂﬂﬂﬁ"phf@éﬂﬁo nVewevemthisonpri ses a

5 fragmeypy OFFagHéﬁt IE’QQQ&!@@ GS?ApGBH;‘/;HIDTMTPItI ﬁ'é r'h@ﬂ'o‘? the ‘B5SRPGRIgepf NumaN

origin, nore preferab ament wth range from100bp to 2 kb
spanni ng thedqﬁﬁrl'P&H abwmn%ﬁ@gl% PH eotidps ‘ﬂ)"{ﬁ?ttéﬁzwe@f %Q.UTe|2ﬁ of that ggplication.
al ternative embodi ment, said extended, CpGrich unmethylated CpGisland is

o Rhe RS RSB AB oot S SR B e

QJG2IK EI and/ qsflﬁagmbms of eafuraily-oac\irig C]b@usfdh&g%nrdvapdﬂicatmmW@@ﬂ@ﬁ?f(ﬂo mb|100bp
to spann PQCDQ S efera
said fr a%t?rre n#eg grér %ag}r @%t'd a8°’88@0'1% ?Xﬁ" u?'“jlllg'%}l ?rgg i?’?% S eéﬂ d

divergently. polyhutieotides nonnpme msﬂwlatlortm Cp(® éstends of po morejttnanappmxm;ﬂtely
conprising t ' f e vector may
be any vect oirk%bgrg%gﬁeeﬂ%f&%rég gﬁggl%n%§ﬂ8¥@g%QE%£$&r&@&é%@’r% 'y the vector
is a eukaryotic expression vector. Such vectors conprise elenments such as
pronoters an i i ‘ Lption
" cukar yot | S eLpanbepEe fcbmBina drfiph'epith AAB by Inbietpntint
facilit 3/5e @mﬁdo‘plt!mﬁrcslédtem@resswmm%qmr@nomtsism roveltRie@oter hehhansenr i gi ns of
replication sflfichsek. to allow replication in the appropriate eukaryotic
host cell and also in prokaryotic cells used to manufacture the vectors

t hensel ves, one or nore sel ectable markers (often conferring resistance to
antibiotics or. toxins) allow selection of cells containing the vector in
either 25 cell type, elenents allow ng anplification of the vector or
integrated fragnents of it, and




pol yli nkers or multicloning sites conveniently situated downstream of the
mai n enhancer/ pronoter to allow easy insertion of an_expr essi bl e

pol ynucl eoti de sequence (conmonly referred to as an ging a
desi red pol Y& M’f’&’élﬁroduct Such refinements are well -%ﬁﬁﬁ?&?oﬁm?@ art. 30
Preferably, the vector is an integrating vector or an epi somal vector.
Preferred integrating vectors include reconbinant retroviral vectors, A
reconbi nant retroviral vector will include DNA of at |east a portion of a
retroviral gSUMMARMMOEITHEINMENTION i s capable of infecting the target cells.
The term"infection” is used to nean the process by which a virus transfers
genetic material to its host or target cell. Preferably, WO 2006/ 095156

PCT/ GB2006/ meﬁoghoulmetdeecmbn and claisnsiof dhids specifinationothetwards fcompd$e”andect or  of

e e orbohiy B VB e R EPLIATIE SRBHANE 4 BASs! Reokd T oct

of viral repllca 8h o cél

replicati on- tedling g not linsitedde’ en@usmhlnt@adg@tok(ag@dow@) %Ilﬁepthﬁr us in
accordance Wy, 8 & n S g?%fl grally, any retrovirus neeting
t he above 5 crltéttlggl}illl o%é ?ﬁ%t@@%s'r?e S a%r apability of functional gene
transfer can be enployed in the practice of the invention. Suitable

retroviral %ﬁioagﬁodtméd&enqwh I?ﬁ%%f'tl‘u &ﬁhcaﬁbnokhbmma enBiifpaa8es PEM

well known to those e art ui t abl e packagi ng, V|rus i nes for

repl i cat il8n- efrligal uptess tip mt%vthewwenwmudaeparil@*larewaﬂrmtee indeffyite articleycy e

W2 and TAM € {RH, tHE Sp&tificatiiPis ¥ bé undéaﬁocw@ss@memmétm@tmanw BS Wafigs
adenovi rus, adeno-associ ated virus, SV40 virus, vaccinia virus, HSV and

poxvi rus vec®eBgyarity, W@Fé‘??‘&!‘t%fﬁ%fre? athemise. adenovi rus. Adenovirus vectors
are well known to those skilled in the art and have been 15 used to deliver
genes to nu rous cell i ncluding air epithelium skeletal scl e,
liver, brain @rebanpggPﬁyBlgargqte%ﬁhcs 9 °”'N§%%l MPIRSigs OF HOpPS 1¢RS F'bedm
preferr edsvecmaf Un&tndﬁ»ﬁtmﬁp@qcmeat@ﬂbddﬁﬁéﬁt ov le onweﬁﬁcmraew@e wel |
known to those. s |II§:d in et{%{t an have to sta dsduce
human T- 20 [YWARHLEY %‘%eaﬁﬂ'ﬁﬁ‘ °a?§‘ty§ &h48RAch ﬁ 'ﬁyﬁ'megker@iam brain,
erythroid and,ermeméggpmompaqb@&m\mgi | s for gene therapy appl i catl ons

I nternational Patent Application WO 91/18088 descri bes specific AAV based
vectors. Preferred episomal vectors include transient non-replicating

epi somal vecmrusedthd‘emetrfeter “dperﬂbiydmkéd’tgefetsite arrdhtlmtpcuf@pmbmtyfbeﬂnéeimns

derived fromyiral at.l on..suc, m _EBV, , hunan
papovavi IquS “5%’8‘ "“Céaﬁ%% ﬁ’fdp\éetnf' @rg)&rasogr ll“%%%fi 3 Il 3’% kg?vg\ wel |
known t o thosetheke bf skill in rﬂ'netare tizat desonilesma mrkwdayredhtlsnshlnnbeltwean tisactitgpdy of

epi somal ve 'y S8R TP RS SElcdBinlloteh PabonmAy ARt S @tandy) * ©
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PCT/ GB2006/ Ow%ém%ﬁuainr% it Fd ns@%??&‘u%rea%ﬁlgtﬂieefévg%ﬁg'cBn#i&Eﬁnéﬁofthn@ny
nucl ei ¢ acid enco an expr r circul ar
nucl ei ¢ aci d@xafﬁ@SlG@uBY wayp @ameetr@telm(gom@sm an edendes mathyatiniefres ¢ aci d
can be DNA orciNRiZAR thde &ﬁﬂ‘BﬁéoG% 6?‘%94. Eﬁ&ﬂc&‘l%&%t&ﬂ@&t@ﬁmg fr!aﬁ&HHl‘Hned?t' des,

and may be chem cal |y nodif such nmeans as met hyl ation” or

i ncl usi on of tb?emeﬁsr%g@eoweaer rablyrlinkgd’| endracrstthe essibility °f "5 be'“g

non-r epl i3pat i pegitionsAelégNRes, ak iihg a@laa@éarqhncaoﬁal Bffédt €hf ba abshoMétiatdy. When
transfected into a host cell does not replicate and does not specifically
integrate into the host cell’ genone (i.e. does not integrate at high

f qu genci es anydemlottmarinfdlongegismheanah polpaidotide ééquehul*:@eapagldi afhlylridising, er r edd
enbodi nents of .vectors. o en rlse nycl eot.1 des to 1003 an
1747 t o 5740 bpSesHeR fpclide. EHEdtncted STRELES 23H W ey bopies o
SEQ | D NO.  3of comfeming Ilrwtﬁasdeexpressmﬂ&%embw-iﬁlﬁéﬁe)tpoes'émown rSading Eahd@s 4,

ei Ng expJLess| tor |ta Si
cequance 1’ o BSFOBTREIS. iingBt SerEploaiagh bl fokidP AL BRERAML B
reporter enccnib&ongatﬁm hublﬂcsedthh@dﬁhat’ﬁnesnablesaﬁat washirenihioohx 88€q0dPViI des
a host cell transfected with the vector of the present Invention. The host
cell may be any eukaryotic cell. Preferably it is a mammalian cell, 20 nore
preferably a human or rodent cell. Numerous techni ques are known and are
useful according to the invention for delivering

N




t he vectors described herein to cells, including the use of nucleic acid
condensi ng agents, electroporation, conplexing wth asbestos, polybrene,
DEAE cel | ul ose, Dextran, 25 |iposomes, cationic |iposones, OE anlnes
pol yor ni t hi W& 2095556 | ¢ bonbar dment and direct microi nj %@E/Fﬁﬁ’“ ’00,& Wect or of
the invention nay be delivered to a hodt cell non- speC|f|caIIy or

on-virai moReaEBGuaft el FrodtRuia L IRE P noEsaRE et o .l “or gi n

i ncl ude vi r ghlcyateti ifthe squedcsofitige mmtéiagmdlg knewh. For exempées hybriisstiect i on

reci pients f ti vi ral

packagi ng si g‘&déti E\gﬁgﬁgg@ggﬁng%%&@g%@e&r&cﬂa?@g r}%ﬁ'glcna &s B%Etow rus, herpes
Vi ruses andjytprujmauavl Bees 8ambriepke tal (4889 divladulaa Cldnirge 4 Lgbqrataﬂ}EAPMea@ Aeans
and neth ds N ni 1 on. ' \Lect naked

nucl ei c gm i nj eﬁ@ﬁ%ﬁﬁﬁﬁ t'é‘aé@%"'i@“g%%‘s&gﬁ'gﬁgedb@%ﬁ fbﬁcg%g%d

non- pept i dedybrigigatiombetweep bigcleie scid mblesnlea pba bpadfied homology fsomes. WO

2006/ 095156 PCTI GB2006/ 000802 14 Delivery of a vector according to the
invention is contenpl ated using nucleic acid condensing peptides. Nucleic
acid condengnrmsb@ itd8 Lagt{Nall +£-41[JaBtH €Lt063 (JofasedraideY or condensi ng t he
vector and delivering the vector to a cell, are described in International
Pat ent Application WO 96/ 41606. Functi onal Rrou ps may be bound to peptides
usef ul 50f orAngbIqol gk the fventiopds tagrovide aavial BYA mplecylesiand ¥astprsreontainingascr i bed
in WO 96/ 41%§scrf5h&$é?enﬁé#ﬂ§&'p%\ﬁﬂmgﬂﬁé?&'ﬁi hmws'oﬂékm%lcﬁh dfiopariyiiaRéd t argets a

specific cell-ty $e such as,a nonoclonal antib nsulin, transferrin,

asi al ogl ycos¥efeg iple nyrleig agig pgnuensas in ?'-ﬁﬁ'ﬁ(ﬂt'ct??d% Xﬂwtqggp y theginhangers

non- speci f i Qnavebvwedm corfibiatRR @th ftheir MERTABLassbabtel Pronfstbrsiapti@dr bhbh respect
to cell type. he fugﬁtklonal grlc‘)%ﬁs al so may conprise a lipid, such as
pal m t oyl , (geg%ce fgrease trapscfjptory hydrophi li ¢ pol ymer such as

pol yet hy1|5ene gl ycoI (PEG, or polyvinylpyrrolidine (PVP); a fusogenl c

pepti de such.as t HA peptide of inflyenza virus; or a nase or an
P eor ase. _THE elen B G pitaads pdfhegit Banmieddt araruar
trafficking ehbapsentind its asecih expgreasionucdotons, ;iaﬁtcaﬂarl;smrlobnalrmmugmreeeléblf_S) an
endosone esc a_Ire ne.di sruptive r a signal

it ecting. a SpEesed Ofepditpion dEoSnd™ T AUttt hoWRe SFafaili bfresBbe Per

provi des a hestorsthbl are capablesofimyoviding inoteasextieydd gfmxptess:bndfemanym tymsst or  as
herein cr preferably
a nmammsd and\)(gzgﬂlﬁt, g&%&%‘%%%‘r@ eaﬂa FMnné R%%%ﬁé%{%é/ ne P’}'Flelﬂ%h%a further
aspect, the i nvention provides a nethod of expressing an expressible

| | . ; . : S
ool ated” 25 115 R Alrte i Beh ArR RS Rk am QTR refiln cBRdg b "
expr essi on \ige epproymatiis t500be dpstieanedfihentid dene ene rnomssnepiaﬂgtr@aequemgt or

into a suitahldg ;@ gF‘fg%'ré1§ 4e8qbiNe. h%ﬁ‘bgséé}.r%rt%gﬂdhb I geﬁﬁ?&ePOSt cell

in suitable con ns to a OW expressi on peptide is

a t her ap&ut i ¥@ments. u%fﬂﬂ’mgﬁi {sreeant gtleasi the @ﬁr&ﬁﬂ'q}'%@ls&ﬁ gt Téﬁkfbpéﬁi‘fi he |ist
consi sting oéwmmmggﬂ A en cohpritingiclebRiea 1776 b sstp@r mésriNgEIBIN®Nt  Of
an i mmunogl ohul i n, owh factor, areceptor or soluble fragment thereof
and a bl ood ”cﬂrétﬂ‘:'""r‘l‘@“‘?'Q@F’BPQUN@EP%r ovided is a pharmaceutical preparation
conpri sing a pol ynucl eotide, vector or 35 host cell accordlng to the

O S T B bR e ST A oS B e WL ©

DRAW NGS3(Fi gpreferablys2anyand herenprefeeatily atdesise 500 Bostigtibug h@yr@E@Wdédiof the

ransor pti deRchs PEAlTheckipenry roGhE Boipdeh Seial it BRuierl AR R i 1
CART and TATMOHmeisin expeeseipid fohinudlastisie sequance tchnstnipiing of $3id exprasside ar t
(arrow). Fi gy @u%ltegmé"&qgﬁg %%ﬂg‘%{?ﬁvéﬁﬁgé gro%’c}téﬂ EQte&"'bgiUve%n WRLer Big EGFP

reporter constT uc ressed as ne uorescence as
measur ed by $oNE3r offes expressible seqiiengm wichunayrbesthe egddgenaupGneEmpig 0KV

3 shons. 38 oot pofer B bl bine, heBieiboapy AR KRBT Pl
| E enhancer/ @ﬂS@ﬁlﬁ’lSQ mnf(wcummanqe-n Viengxnssgsibiespalynuicledtidersegnergede ol guinea
fl uorescence protein reporter gene (EG-P). The eukaryotic sel ectabl e nmarker

is a puronycin resistance gene expressed from a nouse phosphogl ycerate
ki nase pronoter.
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15 The prokaryotic selectable marker is anpicillin resistance. Figure 4
shows a map of reporter plasm d CET1015 8kb- GPCW-EGFP. This is simlar to
CET 1005 GPQWsds. th the addition of the 8kb hnRNP U%/(ﬁizﬁ‘d%ﬁ'ﬁsoz

upst ream of %@ @%{%‘ | E enhancer/pronoger. Figure 5 shows a nap of reporter
pl asm d CE 1015 1. 5kb-GPCW-EG-P. This is 20 simlar to CET 1015

8kb- GPCW- Ecﬁﬁ’ MUt lh\nﬁélﬂaté %Hr@@@ﬁ@ Bid 18 hof rtdurdivopardBRinke®ith tid gromoter. 3k b

hnRNP UCCE e nt . expr essi o dri uman and
gui nea pig O‘(/ﬁ’g‘éﬁn gact@’r‘lned%gﬁ@f”etﬁe@'g: E%t ﬁ?s?—l Uxaél‘sf‘@{?‘ﬂurmn
enbryoni ¢ ki gaicleslides(as tirf ap&%mfd%dtowwl'bm isdn@a:iﬁnps»trerausoﬂty@euréiﬂpNA) 25

Figure 7 shows mlar co arl on,using | ucif e- bas eporter
constructs. Fl\.%%&f ff_rggdﬁg ?Ip@@"% qgeqfeg@ éeW@? Eﬁsp‘?)ﬁq%{ NeSEON y
transfect &#d §HodKland dbWwastreainn (B')\of tHeapsrablyriinkadeninginesrt ltds ubdezstobdCiet suchnot er
or the gpCW, C [ r foll ows. The
anpicillin r8 r&sé)'? eﬁ?’é"yégasg\/ﬁ% %ogfpgggétﬂg %ﬁ}m@%rsﬁggg%%gﬁ %@;3 v‘?@t rat agene) by
PCR i ncor por expresgioNmi thesinsertedwixpiessible aequennelof inferash ésuoh mathose required for

bCT] CB2006/ 0003 O R “SeCER ety SN AP B R (201 o

NG 6). The PCR product was inserted into the Pvull site of pMaell (Nucleic

Aci ds Reggar CAl. The follow ng

ol i gonucl dot | e 1o Sy R e Tt AGARGCT T AT 5 (SEQ I D NO. 7)
2. 5 CCGGTATCEATMmmAMfM%efe@@E@t Ig3siERd pontiguous

5' - CGATACCGGT GGOGGHieAMMd: ﬂ%@ﬁTg,‘ﬁG@3 (SEQ ID NGO 9) 4.

5' CCCATTGGGCCAGATCTTAATTAACAA TGGCECGECCA-3' (SEQ I D NO 1D) 5.

5' - CCCAAT GRGOAT A Mentconmasingapespressifie polynuqgotidg saqyepce;

5" - GECCCT CGA@%M@@M\T Hatd A detated do%ﬁﬁblé&ﬂdé@oﬂq%hsé@ernea enpeadietdniwid th 2; 3

wth 4; - and then the three dinmers were anneal ed together) and

used to rlépl Eé@e?tﬁ%twef‘?% PR the PerespibisERIYHE i FeANRNCRHRT STHRACHAA |

ﬁ/lcts esTgestA I O¥inglg prdiester, ahtl %ﬁld@iﬁﬂeﬁgblé b@lymlblb%hdél%qlﬁﬁce Bhb wheeiresad ed pCAL
e Age

te f t PCK- P bgh
DA by Age) r BEORR s ORSTABY B B sakrheian b G GrerRek Ikpofingaa O D9
pol yneri se ambréssﬂdle palyhieotide sedielice w\mwe:n @alﬁ/br@ﬁﬁtéeitstrﬂt Weasralhespevaly f rom

this vector Rl - Xhq and ated into pCA1 MCS that had
sinilarly beﬁ'ﬁ(egnﬁ gép%s?'h[e@(?@g&'m? his vector was designat ed

pCl A- Pur @0( CET 1000). The bghpA in pCI A— Puro was then replaced with 20 the

fragmont, bl of #%b%ﬁhﬁg?%éﬂ@?vnéﬁ%ﬁ§e@aﬂgﬁ§5ﬁ§a§é&?wﬁ?&%&'§3&203 nat

had been di gemiataty vedion Saoprisingchuoleatittes 0w 550 dr: 4aﬁ»MamalwaﬁrfaagalenTh| s vector

was desi gnat : S P, the

1. 5kb hnRNP M%g&%né%ﬁdg?zﬁjtgﬁlgsgg&fﬁ%&%ga'%ﬁgcr F{%%pr evi ously)
usi ng BsnBl , flegmantsawithaut thei engogehouppiognetarase and t hen cloned into the

bl unt ed ol site of pEGFP-N1 (CI ontech, Palo Alto, CA USA) generating
pEGFP- N1 1. 5kb- EGFP. The 2. 4kb "hnRNP- EGFP" cassette was then excised from
this plasm dlmerngmbetimenttheraforenthe isplatest polyanelealisecf dircigventiion comprises at
backbone of %Ttﬁgéﬁsrﬁéﬁpfr&h@ﬁe tedRRSBarfy r%‘tﬁét@@ r@bﬂbﬁ oﬁ";\ﬁﬁéd\ﬂé |Cl\/i\Pd|Ela'cH)$a
pCET1005 1.5kb-E &@ormt er “was xci sed from pPCR

GPCW  ( synt 1PB€RRINANKR teanpressiRieJwrsS 3, sewn?&rtwhwﬂtns Npteatusalty EcoRI

bl unt - ended aperabyuihked)said prothétet frefekdbiydontpriBiaguciebtidel 779 1td 8S0TBFBR@IDY i el d

pCET1005 1. 5kp-. - EGFP. ci.Sin usi n mel / Sacl ,
b1t - enditng Noid £ sy Aheraky ey 'amaﬁ@aémfaqt@a% dahPHeh cET1005
GPCW- EGFP.  \akpr2édiifie BR8kic@ciald dGRAGITELINTE0Re ptotndter.const ruct pCET1015

8kb- GPCW- EGFP, the 5.3kb Sacl (blunt)/Pacl fragment of pCET1005

1. 5kb- GPCW- EG-P was subcl oned into the Ascl (blunt)/Pact-digested backbone

of pCET1015. Préferablyasait tofeBidlidyrucibotidelfurti@riompifdesths entemséer foorh éd mdjyr

bcl t J h f t f t h
bi'unt ed & orareuEREly bedlifoneion HtRea s QY nots BEESeviRidy n Fio
(HAM nut35i emucledtidearido 887 lof SEQURBING tippl enented with 10% Foet al Cal f Serum

(I'nvitrogen, UK) and 5 Umnm Penicillin and Streptonycin mx (Sigm, UK).
For stable transfection of CHO K1, plasmds were linearised with Pcil,




10 extracted in phenol: chloroform isoanyl alcohol and chl oroform
precipitated in ethanol and resuspended at a concentratl on of 0 25ng pl in

sterile wat erile electroporation cuvette, \ﬁjf r
guantities o 02&03/395&%5% plasm ds were giluted to 25p1 |r? er|6I/e 09

(1.39pg pCET1005- EGFP, 1.78pg pCETL10051 5kb- HOW- EGEP, 1.45pg pCET1005
GPCW- EGFP 0f, éne%ﬁgg r@%&@ﬁ%uﬁ%&d%%%&%ﬁae&m farthdVicsRPrivdst4h 5x108

CHO-KI cells iIn dium After incubation on ice for 15

mi nutes, thee¥engeg, W@F‘E'%‘P'@f! e¢ PG islardionprabisinied fossaid expresiRie tdgRc #id ser
1T™ and | ReqlRAtE M Fé?éfﬁbl&reéﬁﬂﬁéﬁédd"ee rfw@thyiaucfntfféef@;se FRON dw-tpﬁges &Rl | s

were then transferred |nto di.a, harvest
centrifugati GHmSF?cf”fﬂi‘%{rPé‘P’B?tPﬁd p?'ﬂ?‘ﬁa'y %5@%& Frecional pr%ﬂﬂt?'ﬁ%'éatfq%é?%"?{‘bpn a
total of 50md|v§ifgegﬁleWéhcmﬂ€B invention blovides ae isolatsdqiydcleotideZdniprising atlleastO 37*C

concent rat i oAU PRBURR oot 11 ok (e 1 REH: Bperablkec 1 apblufinipe

sel ecti ve nedgbknudddtide seﬂquéaye;,)anbé(ﬂrﬂ"reeccbmmsmgednd extandadishetbylatidrsreecCeG

ol ecti on) angrieRBlRS iR i i el ool bbiiBe e LSBT RARRE M.
FL1 channel tmethilaionfiesRpGsigod enay beloeavdn;enﬁwgmtadtmiiacehﬁot qusl lzﬁtrgqntilw

cont ai ni gM\/C %h%ﬁ&e? sB g Og’rqu% sggﬂ:% IQJJV:\EQH glg/ﬁﬁcl@&ﬂe F&ﬁ%ﬁ?&%} least

1. 5kb- GP genera ransgene to a
hi gher | evel50ﬂlﬁamtlgvh@8 wnw@pmuqﬁ@wm‘s(ﬁﬁ&t&NQﬁﬁ)dﬁw@ﬁeﬁewlm pronot er,

pCET1005- E i Rviake, Ao
HEK293 cel | Sﬁ l\%g?'gﬁtncg?% al ned& K&H%fogy(ﬁ &OHS&P ﬁdéﬁkdeotlggs ??(Jm ( DVE %rl\/l
Sigma, UWK) ﬁ}wa@wneédfrwmwtm%@n%@ Byclectidgs %’értGW gnglogt PR Preferablilt | i n
and St rept omkeirRrisd¥ nticlebfidesSt BHs? of sRAIbeRY: on, HEK293 cel I's were seeded

Into 6-we] ] dishes at a density of 1x106 cells/well and cultured for 24
hours at B7Cin a 5% C® incubator. Cells were 35 then transfected with 4pg

of the indicahefe @rlnaé‘dmdnt( Bl EeRGed - ethyiitionfrbd caeﬁslamp@%rEGEBM@kb DRAr i sed

with Pill usin ofectam 000 (lnvitro 095156
PCT/ GB2006/ 00 PS_LF@ Re i puman, ’I\JZ ‘é‘é@ amtmggaﬁ;m@@ earn g ?8 ately
in 250/1 Opt IfMEM'nd; séddehes or fdﬂ@lor@ﬂﬂagrﬁérﬁﬂ’ferédicﬂkhﬁraﬂv thé furedond &ﬁ@ﬂér&t ure

f 5 t b 2 t
G owth g & STPHG T E NAL=BOGTPaT s PR TN SATAGR AP LB Bt co
W th 15% Z0CS tkbd' areblbrAfankiaf sstpuenceme aXGdiffional ftagmentthsrebf. t Mere paefdedly, Cel | s

b 0 i f
ot | VEN 1 st Bhetbrin bt e arARAirole oshe Ui dmF biEaed. 101 0y a
37Cin a 5% G@ethylaimﬁeaecﬁpcﬁ islar@4s bionot molsethen 8kih dunttgr heeferably ofinamgre than

transferred t t al Qs DVEM
growt h medi uréb ?ﬁl%&%ﬁpewﬁﬁ?ﬁﬂg@oﬁgg%ﬁﬁ&rOn@gl&é}& Eﬁésﬁmréﬂérom for
appr oxi mat el ragmea ys (replacing the 10 selective nedia every 3-4 days)

before thgs stabl e transfectants were harvested by centrifugation,
subcultured in 6-well tissue culture dishes (maintainin selection) and

anal ysed by HAnP@desndaipkodipent, saidexterded, rs@ﬁhwat'@ -ies GRGtiskndgomprisanasP kb o
view EGFP.  FbgAKg rﬁeﬁ%ﬁﬁmﬁ@% HufnPRRNE %@k%lﬁ%dﬂéﬂé‘ ahf20%BGMarkmgSt I uct

give EGFP expression lﬁl\ée S three to four faold gher than those generated

with the hCWPeIEENGENQ:g {yREtionaiagment t @qukejer@glw ?'WP@“QS@ fﬁﬁ"%?i‘ as
descri bed f orcomprisgd £18kb m&xrb@&em@amngeielmm&amRm@g&ethmm Pahor e

transfectjpn wells. 24 hrs a trans e th 20 1
ug Luct 1 e¥Goel Py FAUE odiuate. Mo paterent & Fouptian s AFRALFTH Ad'stre Focene
(Roche, UK). dfao nndte ¢hanRKGENBregprafeRiy memereliindrhi.6kb, cbmrisieg arlat@dpyEspa|
Opti-MEM | (

bef ore added degﬁﬁ{:thg gﬂgmeg'%%ﬁ%?élg%g@g%%ﬁgggﬂgﬁgﬁéﬁgﬁérd%ga%&ﬂrs | at er
using a Berthold | um noneter (Berthold, WIdbad, Germany). GCenerally, cell

lysis and | ucj {0 lier
(L pinaki at e MRS SmbERAEhElheI53aKd R e
in tripli3atefragment hfatheréeawtiamGsislanﬂqmimiervriegibh,cmeiefabdyM huem@anesigimt aidrev e
experinment are shown (Figure 7). Cearly the gpCW vector was at | east
two-fold nore active luciferase than the hCW plasm d. 30 The plasm d
hCW- Luc has been described earlier (Lipinski at at., Gene Therapy (2001)

8: 274-281). The plasm d gpCW- Luc was generated by preparing a Ndel/EcoRl
fragnment from pCRScri ptl gpCW (custonmer gene synthesis conpany: Ceneart,
Regensburg, Gernmany) and cloning this gpCW pronoter fragnent into the
blunted Xhol site of pGA.3basic (Pronega). 35 19



CLAIMS 1. An isol ated pol ynucl eotide conprising a. an el ement conprising at
| east 200 conti guous nucleotides of SEQID NO 1, wherein said 200

conti guous nwelGRobsi§s conprise a pronmoter and/or an en t and
b. an el ement conprising an expressi bl g;pol ynucl eoti de se@&%ﬁ(ﬁ%@%/&%?

characterised in that said isolated pol ynucl eotide conprises, in a5 to 3

direction WhbfrdRsRBRA fFa%n’Ie'ﬂ?wﬁlﬂﬁ‘% rahdetdtd O%p fo*’ﬁb%bﬂlﬁrﬁﬁ@tﬂé't@man |3-act|n

pol ynucl eoti de_sequence, enhancer, a single pronoter, and said
expressi bl e EB@W&RS‘ @89108?5 r%‘&ﬂ:ence and wherein said enhancer is oper abl y
i nked to sald prormter V\/mch IS dlrectly operably |inked to said

bl I d
aturally opBebigh PRRRUESo TS Faried Aseali 45 e BURFALS: chiite. o

An i sol atgd ﬁ@drﬁéiﬂ@f mépmmmﬁﬂhnﬁgprbmowr@egbnlpremrablyloshmgaﬁbrlglmaﬁdre 500
conti guous nuc tid 1. 3 Ap isol ated {ide
accordi ng top@}‘e{%&aﬁﬁ [a(,gn?ﬁ w@;ur'}lge rgg%flr?rgﬁ%bp%?ﬁ)&f %‘glﬁ%eohl{?% F'550 of
SEQ | D NO. 1PDZD2Apd islahdtpeamgtel regionl eot i de according to either of claiml
or 2, conprising nucleotides 275 to 775 of _"SEQID NO I. 5. An isolated

pol ynucl eoti de according to either of claiml or 2, conprising the pronoter
from the i mriroa fnabAlktesmatye eapatiisnent, paideyieoded; CpGiahamnysitiylata CoBrigand iy

operabl y4in i I ighe 1 S NOL
nat ur al | yb O%ggggﬁalaﬁéqﬁﬁﬁé%@ o@é&ﬁnl @Ing ug%%&'n néﬁg#eotl f@%@%@. nﬁg to claim
5, conpri si nganga driosot00te t6 .9kl span8Big tind hubke@ ﬂ @ctmmp(ixslaml/ promoter region at ed
pol ynucl eot i de rdin 0..an recedin | ai conprising nucl des |l to
887 of SEQ | A @ONE fg%?"%ﬂﬁwlt%%ﬁo@ag%ﬁ 938§9p2t8{2k88'°§[§ﬂ’29{9‘ﬁ ¥ 3{55
precedi ng cl @pGislénd’ proetoteraegion.s Preferabiy said fragments araadil'thlﬁadjauerﬂ witke thep G
i sl and oper a? %Jtéﬁﬁﬁ&téqod@%?mﬁ/‘pr essible nucleic acid sequence. 9. A

ynu

vector conprising e po tide of any preceding claim 10. A
eukaryot ilé expression vector according to claim9. It. A vector according to

i ther cl ai i , e .
L1 2 S A GRS AP s
accor di ng t oagdesnsbedabdvey Theveetprinay h@anyceior Fanable ofitansemngdaNAtaa 9328

and 10072 to ﬁﬁQ ; R &*‘&)P claim?9
or claim 10, Céigﬁfegélbrll nt‘f%ﬁeo ti kar}&ce&pﬁgggﬁge 3%%}”% tE7)38 EéSEQ | D

NO 4. 14. Aclegentsgaeh a%BfPﬂ?qt%fFﬁQd gRhanselis sapableefl diregtinceand erhaaeiBdr di ng t o
any of chai mﬁrahsénﬁtnorﬁn eQIEar%l@ Céfs ey RisoPpreferdbly ComtaifFothdr betuﬂe% to ferilitafe Met hod
of expressing a polypepti ri.sing inserting expressi bl e nucl ei c

aci d sequencg"‘% W&W%&Wl%%&ﬁﬁw@smwem@ﬁﬁf icafionpeleptst @lewr di ng
to any of clgiliostiohln the ai;ﬁro@ﬂéiefe'dkéx’@@tfc HoBB&lltahd glisd Srokéﬁybﬁkf céllB uSed
appropriate host eIJ{I %@ Et ur| sai d host Ce‘ﬁL ui tabl e conditions
to al | ow expréXyfaghre hg ve 'ESH %f'"é?! B& Y ye Splgp 'fS“a' &g ‘?P QarEENg

pol ypg_pt i de Irésnsﬂartob&% aitiidtics ot io)(lnsmleﬁv:sblebﬁﬂn}meéﬂsl ciﬁtallrﬂﬂg thﬁﬁecﬂ&bhfwﬁer
according.to ¢l aim iLn sai oly e is c r

cons sti 3 oot Bheakhent Alshimy StndeRRnEr R verSeaTnBEETH fehe™ P o
an i mmnogl (pblylmlqers @ ngmmmringfsiies oonvesiehtlyoditeated dewhstreaamdf the awth erhahdering

factor. 18. éﬁﬁ%ﬁ% b4 u?&[rf?cﬂgéf%'e @Cgéc?)t?@gb@ d%ogidg Lé{&‘h‘&éﬁ@%rﬁo‘?ﬂ

according to an o any

to 13, or a hi@fgtred:tﬂ gs angipeert’ Hemg:dmg agdesired ampenm%prpdm’cnﬁudmtaﬂoaherys are
accept abl e cqdiiikRbwn Brthé Ritent. buffer or nmedium WO 2006/ 095156

PCT/ GB2006/ 000802 P108419GB GPCW pronpt er. ST25 SEQUENCE LI STING <110> M
Labor at o¥les PLC <120> vectors conprising guinea pig CW pronoter <130>

P108419GB <1GHererBly, the vector is an integrating vector or an episomal vector.

Preferred integrating vectors include recombinant retroviral vectors. A recombinant
retroviral vector will include DNA of at least a portion of a retroviral genome which

35 portion is capable of infecting the target cells. The term “infection” is used fo mean the
process by which a virus transfers genetic material to its host or target cell. Preferably,



<170> Patentin version 3.2
cyt onegal ovi rus

ctggacgt 99 GRFR
ttggggéﬁg%

act acggtca
ttttggcaaa
aagcacagcc
gtgggacgtc
aagggat acg
gttcttttgg
acaaagt aca
gcagcatt at
gggccaat at
cccggt caat
t acat act ag
aagtactgta
cacgt accct

cagagcg 887

Eukaryotic
tacgactc
ttctgcagtc
aagtccctgg
caaaggact a
gtgttctttt

PCT/ GB2006/

aact gat acg
t ggaaagt cc
tgtgtcct b
agccagagtt
gt aaact gat
at ct ggaaag
t aagt acat c
ccacaaaggg
act gccaaat
t ccct ggazla
cact ccacca
cggtttagaa
cgaggagctg
ccacaagttc
gaagttcatc t
gacct acggc
caagtccgge
caact acaag
gct gaagggce
ct acaacagc
cttcaagatc
gaacaccccc
gt ccgccectg
gaccgccggg
t agat cat

cacctccccc

35

<210> 1 <211> 887

<400> 1 ttagtcatat gttacttggc agaggccgca tggaaagtcc
taat acgt ga ggaggtcagc cat gttctpérlaaf

120 ogattggcatg ggatagggtc agccagag t aacagtgttc

gggatacgtg 180 gaaagtcccg ggccatttac agtaaactga tacggggaca

FhefelrbRflisCusédth tha cahstubihlof Ta%@t@ﬂéﬁﬁé’ |rﬁ/6ﬁtﬁ§fngﬁal§6 réHdéfe@lt ggac

dgattaatat 300 %%%Wg %%% cca %ggt ctgtgﬁg égt

Rlige edilp to
@asas G plichHion- déféﬁgé&ﬁﬂtg@n@ﬁggﬂﬁﬁﬁbéckbg@cﬁw anaipet mb&mt ggg

Froaregy e taidmbles v EID g agr s B PR FPEL
totitegig tofi i ctib@shess andcspahility of funeticapabgemettangiee asrabe agplgyed int t
tt@é g%%ﬁéetéf ﬂ%s@verﬁgﬁt tagtca tgcggtatcc aattactgcc aaattggcag

gt g catttggc cgtcctctgg aaagtccctg gaaaccgctc
tcatggtgac 780 tttgcatttt tggagagcac gccccactcc accattggtc

< 9988085l 0350 B BS )2 A iengyenss

ficra
dsopwa 4s fhore ptskilon thearh (Buitable gackpgingadrus lipasdocrealicatiogndefegtivaa
t 89,8 6Q C gt agtttc aagcttcgaa
dgﬁég?g%%ﬁ @g%gcc &gwlggngg?gﬁﬁgggﬁaq???ggcagag gccgcat gga
acgtgggaca tctgattaat 180 acgtgaggag gtcagccatg ttctttttgg

COMBF RIS usititih Elr%a&rése%flﬂver%ﬁ ﬁk%g %Beﬁiﬂrﬁ% %Gﬁ&a?&@ﬁi&d%ﬁ@

ggcaaaggga tacgtggaaa 300 Page 1 WO 200 06/ 0
G PSS, AN HBIHe SR BRERTERSGEET I1he acagt a

9%1@?\6@1@%9 (Adéﬁ@\ﬁlt% t@é@o%rs :aFea\?él?éfo% tﬁﬁ{gse SkifleCih b0 Srt a&m:b%bﬁl
c ctgat taatatgaaa 42 a c agc
0 da delr GaTeReq BiPerot s Gl lude: Noia00 aBHeY SRKERgn GUSe 00t
anGEds, GUdre briatrt ér@@kﬁ\dﬂltga@#aggi;%d&%@n, @8yt cccgg gecatttaca
act gggacaa agtacaccca tatttagtca 600 tgttcttttt ggcaaagagc

tcccgggcag cattatagtc acttggcaga 660 gggaaagggt cactcagagt
t A fuotheq g@tﬁermlaxean‘ot sdke gdemaaistouiated ZOAV) vbttag INAM ectops aeatellag

gattitcec t tttcec aatt
PRlshp Rice RS o AR hyseh visito SR GTB e ARG R5a
clympphocytest ﬁbroblgsta,t rasdl pplypgsketetal gnugcle, braimt etythreid ang agcacgccc
th QQQQCtC
Rt R ER el AR i e et 200 0
t Applicalingdly O igt8pes dascnbes spgclig Ad\Vigsed vestergacggce g acgt aaacgg
agcgtgtccg gcgagggcga gggcgatgcc 1140 acctacggca agctgaccct
gcaccaccg gcaagctgcc cgtgccctgg 1200 cccaccctcg tgaccaccct
wieradrrisomahyedtee inglude draagierd aon-reioatingtapisemehvretas gad selt t

a%@ﬁ@&aaaslseﬁsm%wtmﬁaﬁa& 8&ived o vidl 6fiditd SrG8plRatA KRR 99
acccgcgccg %égt gaagtt cgagg gcgac 1380 accc gtga accgcat cga

aﬁ%ﬁ'&% frem A5man garevavtuet (B and BRAY-1. Sygh & %.’QW‘QL YWagt acaa
c aﬁié’(ﬁﬁﬂt@&to%t b GRll GESVCB ARBSkMEd haldart Qﬁ@ arCRIlC deschEtOg tﬂﬁaa

P eedurscdPgR B Gt Nt RRneaso m RaTEER Sibeladons

agerdera gec deserbarig ¥poes/grsyegat cac 1680 at ggt cctge tggagtt cgt
gggat cactc tcggcatgga cgagctgtac 1740 aagtaaagcg gccgcgactc
tcagccatac cacatttgta gaggttttac 1800 ttgctttaaa aaacctccca
t flanunzliga artificiat chacratspmeatege akso bg ug&b8s vectors in the present invention.

The use of mammalian artificial chromosomes is discussed by Calos (1996).

In a preferred embodiment, the vector of the present invention is a plasmid. The
plasmid may be a non-replicating, non-integrating plasmid.

<212> DNA <213> Cuinea pig

> <223>



ttgttgttaa
atttcacaaa
atgtatctta
ttgttaatta
ggcgcttttc
ctacacaagt
cggct cecgtt
tcccccccgc

gcagat ggac
gcagctttgce
gct caggggs
ct gcacgctt
tt cgaccagc
gt ccccaggg
accgtcgatc
cgcgt cgggce
t ggaccacgc

gccgagtt gy 9

caccggccca
ggcaagggt ¢
gt gcccgcect
ttcaccgtca
aagcccggtg
ccccat gcat
tcgattccac
gct ggat ga
ggct aact ga
aaagacagaa

agggct ggca
cttccttttc

t cggggcggc
t aat cat ggt

atacgagccg)gaage¢Mﬁaabwkgmﬁmagmﬂomggggmgcct aat gagt gag 3840

ttaattgcgt

15 ceelomgiiiebly wgmeétm@f £ 8

cttgtttatt gcagcttata
taaagcattt ttttcactgc

acct gcaggc
A2 oot Soaccs
ccaaggcagt ctggagcatg

cHTE chropesti Bt

at ggttacaa
attctagttg
at gcaagctt

at aaagcaat
tggtttgtcc
accggt ggcg
tacgagitcc ttaggcetacc
cgctttagca gccccget gg
ﬂg&Pﬁeré h ?é?@l%?(% Srgy %M&Qﬁco%ﬂ%%%ﬁ%%sn

cgcgce caccrt tcctccccta gt

agcat cacaa 1920
aaactcatca 1980
C FH 0G0
gggtagggga éﬁ
gcact t ggcg 2160

1820

agcacc

" Eboegeldbs. SrTBEre eI a R Ct“@?r%%é?asﬁ%‘é vl e a0

gwmhi@ﬁeﬂﬂo@@ﬁtmﬂﬁmrwf—@%a@@cmregt ccggag 2520 gcccggceatt
caaaagcgca cgtctgccgc gectgttctcc tcttcctcat 2580 ctccgggcect
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Also provided is a pharmaceutical preparation comprising a polynucleotide, vector or
host cell according to the invention and a pharmaceutically acceptable carrier, excipient,
buffer or medium.
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cccgtattga
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ttgatcgttg
t gcct gt age
cttcccggca
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ct cgcggt at
acacgacggg
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agagaggcag
cttgagcgga
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ggacgctgcc ccgctggggt gaaagt gggg cgcggaggcg ggaattctta ttccectttct 1620
aaagcacgct gcttcggggg ccacggegtc tcctcgggat ctcgagctca agcttcgaat 1680
tctgcagtcg acggtaccgc gggcccggga tctatgttac ttggcagagg ccgcatggaa 1740
agtccctgga cgtgggacat ctgattaata cgtgaggagg tcagccatgt tctttttggc 1800
aaaggactac ggtcattgga cgtttgattg gcatg ta gggtcagcca gagttaacag 1860
tgttcttttg gcaaagggat acgtggaaag tcccgggcca tttacagtaa actgatacgg 1920
ggacaaagca cagccatatt tagtcatgta ttgcttggca gagggtctat ggaaagtccc 1980
t ggacgt 999 (gchigsgatt aat at gaaag aaggt cagcc agaggtagcet gtgtcctttt 2040
t ggcaaaggg atacggttat gggacgtttg attggactgg gatagggtca gccagagtta 2100
acagtgttct tttggcaaag gaaacgtgga aagtcccggg ccatttacag taaactgata 2160
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t gcccgaagg ct acgtherag sgid gahemec s toperhblyt bded ggamih poggeotaa ottacltaag dir2@¥0
cccgcgecga ggtgaagtic cgaca ccctggtgaa c tcgag ctga gca 3000
t cgacttcaa ggag@B%@@é @ﬁggﬂe6?5@e@ﬁ@ﬁ@%ﬁggvnﬁggﬁﬁaégggmf%%agggzﬁﬂné%%b
acaacgtcta tat Cat@R¢er #PasRUGREMNyaGRAHIPdRked 38 AAIdI 8RASedsIHIR GAIGEleSd0
ggcacaacat cgaggacggc agcgtgcagc tcgccgacca ctaccagcag aacaccccca 3180
t cggcgacgg ccccgeqyenes- ct gcccgaca accactacct gagcacccag tccgccctga 3240
gcaaagaccc caacgagaag cgcgatcaca tggtcctgct ggagttcgtg accgccgccg 3300
ggat cact ct cggcat ggac gagct gt aca_ agtaaagcgg ccgcgactct agatcataat 3360
cagccat acc Zacat tArgtigdated qolnugleetidey deqordingaloaslédn cbceemprétng @ cleast 3090
gaacct gaaa cata : c ttgtttattg cagcttataa 3480
tggt t acaaa taaagggtE g“ﬁ@%@%@@%ﬁ%‘%ﬁ%ggégggt aaagcatttt tttcactgca 3540
ttctagttgt ggtttgtcca aactcatcaa tgtatcttaa ctagagtcga cctgcaggca 3600
tgcaaQCtta:&Cggbﬂg%ﬂﬁuaﬁgsgﬁ&ﬁahkkg&ka%h&?QJ%R&ﬁt&Qﬁ&ﬁnaﬁkggﬂc&9@n§§%0
acgaattcct taggctaccg ggtaggggag gcgcttttcc caaggcagtc tggagcatg 0
gctttagcag ccccoatlgotifesafta §rogfcSR@QUEANERYL g gect ct ggee tcgcacacat 3780
tccacatcca ccggccggta ggcgccaacc ggctcecgttc tttggtggec ccttcgecgec 3840
accttctact cctcccctag tcaggaagtt cccccccgec ccgcagcetcg cgtcgtgcag 3900
gacgt gacaa ‘4t ggdaytsipteth pglyotdeaideagpcotding tp edbrat of aleem gk ac cceqguprBeB0
gcaat ggaag cgggt aggcc, t cgggcaat ag cagetttget ccttcgettt 4020
ct gggct cag aggct“&glg%tédeégzg% X9 gg‘@g g ctcaggggcg ggct cagggg 4080
c?g?gcgggc ngf?aﬁgg; szcc?ga?g fccggcatig é;;acgcttf ?aaagfgcac 2%38
gtctgccgceg % gttctc ctc ¢caggce cgaccagc accatgace
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gagt acaagc ccacggbrgeer femnmale i edisgeaty B30kt dr g etR Ut Ag JOA¢ dirdt 60
ctcgccgceceg cgttcgccga c qgcccgcc aqgcgccapa ccgtcgatcc ggaccgccac 4320
at cgagcggg t cac HEGey 'a@s PcPerestiBlerugielaclgaggytr Wiigh ddt eeigetuaio
aaggtgtggg tcgc B 16@8§9ccacy gt ggcggt ct ggaccacgcc ggagagcgtc 4440
gaagcggggg cggtgttcgC cgagat cggc ccgcgcatgg ccgagttgag cggttcccgg 4500
ctggccgcgc agcaacagat ggaaggcctc ctggcgccgc accggcccaa ggagcccgcg 4560
tggttcctgg gcacco GattddIpAlmBeosdd a6RRRAYY cRFA Y IeMplisiAY FeBRBEGEL 6 AP &0
gtcgtgctcc ccggg&tg a 88cggcc ag cgcgccgggg tgcccgectt cctggagacc 4680
t ccgcgecce gecaaddPet SERIDINQelag cggcet cgget tcaccgt cac cgecgacgtc 4740
gaggt gcccg aaggaccgcg cacctggtgc atgacccgca agcccggtgcec ctgacgcccg 4800
ccccacgacc cgcagcgccc gaccgaaagg agcgcacgac cccatgcatc gtagacgaaa 4860
t gaccgacca agcgacgccc aacctgccat cacgagattt cgattccacc gccgecttct 4920
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at gaaaggt t
gggat ct cat
agacaat acc
gtgttgggtc
ccccaccgag
ccccaagttc
ttttgttcce
cct gt gt gaa
t gt aaagcct
cccgetttcece
gcgcggaacc
acaat aaccc
tttccgtgtc
agaaacgctg
cgaact ggat
aat gat gagc
gcaagagcaa
agt cacagaa
aaccat gagt
gct aaccgct
ggagct gaat
aacaacgttg
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aat agact gg

tggctggttt

agcact gggg
ggcaactatg

ttggtaactg
ggtttgcgta
cggct gcgge
ggggat aacg
aaggccgegt
cgacgct caa
cct ggaagct

gggctt cgga
gctggagttc
ggaaggaacc
gtttgttcat
accccattgg
gggt gaaggc
tttagtgagg

atcgttttcc
ttcgcccacc
cgcgct at ga
aaacgcgggy
ggccaat acg
ccagggct cg
gttaatttcg

gggacgccgg ctggatgatc
ct agggggag gct aact gaa

cggcaat aaa aagacagaat
ttcggt ccca gggcet ggecac
cccgegBPtc ttecttttec
cagccaacgt cggggcggca
agcttggecgt aatcatggtc

ct ccagcgceg
acacggaagg
aaaacgcacg
tctgtcgata
ccaccccacc
ggcccccage
atagctgttt

4980
5040
5100
5160
5220
5280
5340

ALt gLAQLiGHaREt F& ﬁﬁﬂ&nﬁ@a&ﬁ8@mﬁ@téa&ﬁﬁ%&ﬁg&néagﬁﬁﬁﬁ@@ﬂpﬁﬁgg
ggggt gcct a at gagt gagc taactcacat taattgcgtt gcgctcactg 54
agt coygkeatdesditgtd8goSEQdPIPchcg agcacttttc ggggaaat gt 5520
cctatttgtt tatttttcta aatacattca aatatgtatc cgctcatgag 5580
tgataaatgc ttcaataata ttgaaaaagg aagagtatga gtattcaaca 5640
giccct Amisotatericpdlyiuclepd@ geaiditd @Cangtprécetigt dlaiir GotieaceRpasif
gt gaaagt aa aagat gct ga agatcagttg ggtgcacgag tgggttacat 5760
ctcaaﬁaaﬁaubéaa§§v$gwntgﬁg%_ tw@n338@e@ga@§wad@g%w%FEEE§§w®
aCtttﬁ\ﬁﬁ?@acﬁ&EéqQQ&c%.tg tggcgcggta ttatcccgta ttgacgccgg 5880
ctcggtcgcc gcatacacta ttctcagaat gacttggttg agtactcacc 5940
aagcatctta cggatggcat gacagtaaga gaattatgca gtgctgccat 6000
at aacact g cggccaactt acttctgqgca.acgat cqgga accgaagga 6060
Trtt L aater SO Gy ghaP HeoRte of RY LT FULL 10 gggance 6120
gaagccat ac caaacgacga gcgtgacacc acgatgcctg tagcaatggc 6180
cgcaaactat taactggcga actacttact ctagcttccc ggcaacaatt 6240
5156 ePCTY GRXXDBSH00 8620r apd@yding 9GHaGPEM pr onot er . ST25
at ggaggcgg at aaagttgc aggaccactt ctgcgctcgg cccttccgge 6300
attgctgata aat ct ggagc cggt gagcgt gggtctcgcg gtatcattgc 6360
ttagahogtar agatding ac githat cgim@tor chiimt B a0a@risigg 3bagblsauddiide
gat gaacgaa atagaca@at cgct agatawpgtgcctgac t gatt aagca 6480
t cagatefibgice ghrudsdy a%lfqalaqogaa@ Y gec4a28 %Qééd\é@g%ggc 6540
ttgggcgctc ttccgettce tcgectcactg actcgectgeg ctcggtcgtt 6600
gagcggt at c agctcactca aaggcggtaa tacggttatc cacagaatca 6660
t2ggadagarr aatgiingggo xzitheadgot 4gr damaf@coaprgarcogicatdess? 20
tgctggegt t cat C > .ctgacgagca tcacaaaaat 6780
gt cag fﬂdéhgggﬁé%gg)ggﬁgggﬁﬁgg3aaagatacca ggcgtttccc 6840
ccctecgtgeg ctectectgtt ccgaccctgc cgcttaccgg atacctgtcc 6900
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'gcctttctccﬂgttc ggaag cgtggcgctt$tcécatggct@qac étgtag_gtatctcagt 8960
t cggt gt agg 12gt t dgeector eseieingdeceithe geigr 4cy Azine £& cempristgeucephides? 20
cgct gcgcect tatccﬂﬂb@ﬂd%&?@ﬁﬂﬁﬁ?&ﬁ@% [[$H388CF Cggtaagaca cgacttatcg 7080
ccactggcag cagccactgg taacaggaft agcagagcga ggtatgtagg cggtgctaca 7140
gagttcttga agtggtggcc taactacggc tacactagaa ggacagtatt tggtatctgc 7200
ok doels Beoctoba vt Sl et RSB 35
T o105 e R TThci al <200 o230
Oli gonucl eotide <400> 5 tgtcgcgagt ctgacagtta ccaatgctta atc 33 <210> 6
zgg—ggcgggc<§% t2t> t Crré%tlécfos (E%tgegcpgrsgglb%5%8@/'[3@%%%51}}8@521%5 1>n59r|t1|ng%rr1] lé)%;l)rggstlt;lg gucleﬁé1 00> 6
acid sequence encoding said polypeptide into an expression vector according to

tca

any of claims 11 to 13 and further inserting said vector into an appropriate host
cell and culturing said host cell in suitable conditions to allow expression.
16.  Method according to claim 15, wherein said polypeptide is a therapeutically

useful polypeptide.



<211> 33 <212> DNA Page 15 WO 2006/ 095156 PCT/ GB20061000802 <213>
Artificial P108419GB GPCW pronoter. ST25 <220> <223> oligonucl eotide <400>
7/ tcgaagttta aacatttaaa tctagaagct tat 33 <210> 8 <211> 38 <212> DNA
<213> Artificial <220> <223> oligonucl eotl de <400> 8 ccggtatcga taagcttcta
gatttaaatg tttaaact 38 <210> 9 11> 38 21D <212> DNA <213> Artificial <220>
<223> ol i gonucl eoti de <400> 9 cgataccggt ggcgcgccaa ttgttaatta agatctgg 38
<210> 10 <211> 38 <212> DNA <213> Artificial <220> <223> oligonucl eotide

<400> 10 cqgatt W&@@&%Pcﬁﬁé ﬁﬁclﬁﬁ@qgaﬁﬁérgm%ﬁpﬁﬁ‘}f’ep%ge id s4dP Adm<Bd Izt 33
<212> DNA <213> Artificial <220> <223> oligonucl eotide <400> 11

cccaat gggc cgt acgesattingceft tagigunwoghyudg a f@m»nﬂl_zep@mquﬁslg fagrpent BNpan <213>

ff‘g;![ ;IC ; :;] aI2 8 <2 E’gz mix%g g?lobuq{nl, g%rno%l] (ta’ac%rds%lub efl r%(cggptc:)l'rzang%(l:oo(éitc(l:(gfa1 gg Pac{ Fadg aat

18. 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.





