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Most functional promoters contain further upstream promoter elements (UPEs), of which
the most highly conserved are the CAAT box (CCAAT, the binding site for the
transcription factors CBF, C/EBP and NF-1), about 70-200bp upstream, and the GC box
(GGGCGG, binding site for the general transcription factor Sp-1) a similar distance
upstream. Although basal levels of transcription occur from the TATA box alone, for
most promoters at least the CAAT and GC boxes are required for optimal levels of
transcription.

Enhancers are sequences that act non-directionally to increase transcription from
promoters situated locally but not necessarily immediately adjacent (up to several
kilobases away (Kadonagé (2004) Cell 116: 247-257). Ehhanéers contain short (8-
.12bp) consensus sequences representing the binding sites for a wide range of
transcriptional activator proteins (Ondek ef al, 1988, Science 236: 1237—1244) including



sonme, such as NF-1 and SP-1 that are al so associated with pronoter el enents.
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20  other herpesviruses, CMV can persist in latent infections and can be reactivated in

immunocompromised individuals. In cell culture, human CMV replicates productively in
terminally differentiated cells such as fibroblast, epithelial, and endothelial cells and in
monocyte-derived macrophages (isomura and Stinski, 2003, J Virol 77: 3602-3614 and

references therein).

25
During productive infection, there is an ordered expression of sets of CMV genes,
designated immediate-early (IE), early, or late. The human CMV IE genes are thought
to play a critical role in the efficiency of replication (reviewed in Castillo and Kowalik,
2002, Gene 290: 19-34).

30

The region upstream of the human CMV |E promoter is divided into three regions, the |
modulator, the unique region, and the enhancer. The enhancer is also divided into a
distal and a proximal enhancer. The distal enhancer is necessary for efficient IE gene
expression and viral replication at a low MOIl. Human CMVs have very strong enhancers
35 for the expression of |E genes. The human CMV enhancer has four 18-bp repeat
elements containing an NF-«xB or rel binding site, five 19-bp repeat elements containing



a CREB or ATF binding site, two AP-1 binding sites, and nultiple SP-1 sites
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25  human cytomegalovirus major immediate-early gene, wherein this is not directly linked to
its natural DNA coding sequence is claimed by US 5,591,639 (Bebbington /Celitech).
Use of the murine CMV |E enhancer is disclosed by US 4,968,615 (Koszinowski et al)

-Guinea pig CMV (GPCMV) produces a disease of guinea pigs with many similarities to

30 the pathology of human CMV infections. Attempts to characterise the genome (Isom et
al, 1984, J Virology 49: 426~436; Gao and Isom, 1984, J Virology 52: 436—447)
suggested that the structural organisation of the genome was unique amongst
herpesviruses. Although of a similar size to human and murine CMV, the GPCMV
genome was far simpler than that of human CMV and most closely resembled that of

35  murine CMV. However, the GPRCMV genome had several unusual features, particularly
in the structure of the terminal regions. Later studies of IE gene expression identified an
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be excluded. Firstly, the HRv fragment also appears to include the first exon and part of
the first intron of the IE1 gene. This intron contains three copies of a putative NF-1
binding site, which may have artificially boosted the apparent strength of the promoter.

25  Secondly, the reporter constructs used to test the GPCMV fragments contained an SV40
promoter (itself a strong viral promoter), so that reporter expression resulted from the
effect of a double GPCMV / SV40 promoter. As a result it is not possible to make
comparisons of the GPCMV enhancer/promoter alone with other strong promoters
generally, or even with other CMV |E enhancer/promoters.

30
The applicant’s co-pending patent application PCT/GB99/02357 (WO 00/05393),
incorporated by reference herein, describes elements that are responsible, in their
natural chromosomal context, for establishing an open chromatin structure across a
locus that consists exclusively of ubiquitously expressed, housekeeping genes. These

35 elements are not derived from a Locus Control Region (LCR) and comprise extended



5 nethylation-free CpG islands. The term Ubi quitous Chromatin Openi ng
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chromatin (Tazi, J. & Bird, A. Cell 60, 909-920 (1990).

An ‘extended’ methylation-free CpG island is a methylation-free CpG island that extends
across a region encompassing more than one transcriptional start site and/or extends for
30  more than 300bp and preferably more than 500bp. The borders of the extended
methylation-free CpG island are functionally defined through the use of PCR over the
region in combination with restriction endonuclease enzymes whose ability to digest (cut)
DNA at their recognition sequence is sensitive to the methylation status of any CpG
residues that are present. One such enzyme is Hpall, which recognises and digests at
35 the site CCGG, which is commonly found within CpG islands, but only if the central CG
residues are not methylated. Therefore, PCR conducted with Hpall-digested DNA and
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CpG Islands.. A thir 0 1067701 30 des 0 cI eot i des
conpri sing S'Wﬁﬂve'f‘?!ﬂ%{rﬁgﬁ ve ?'Egﬁ%t\?ﬂ&c’f ANBRBLXPIEHURN- QBB? 6%%%’ 8&‘? des

conpri se netrbygaadh ama- Hidtmnﬁmﬁicalsémﬂdﬁlomé mclodmg)t‘ne deheratiappf arisgetiel y  2kb, or
fragments of larger such, i sl ands a0 approxi mately 2kb. G ven

the i rrportan%‘g" a’ﬂ%"@Bﬂ‘BP'R%’h‘tpf tﬂS‘tpé?q\Jc%)!%E@@E? ?n bi ot echnol ogy, there

remai ns 2085 a need for inproved expression vectors conprising novel
pronoter! eqﬁ@%{;‘d&gg 8&955@& Huﬂ&ﬁmal UCOE fragments of approximately 4.0kb, in
particular, the ‘5.5 RNP’ fragment defined by nucleotides 4102 to 8286 of Figure 21 (as
disclosed on p11, lines 6 and 7). The same application discloses a ‘1.5kb RNP’
fragment (Figs 22 and 29, derivation described on p51, lines 1 to 5). However, this
25  fragment is actually a 2165bp BamHI-Tth1111 fragment of the ‘5.5 RNP’ fragment
described above, consisting of nucleotides 4102 to 6267 of Figure 21 of that application.

A further application , WO 02/24930, discloses artificially-constructed UCOEs composed
of fragments of naturally-occurring CpG islands. A third application, WO 04/067701

30 describes polynucleotides comprising small functional fragments of UCOEs. Such
polynucleotides comprise methylation-free CpG islands of no more than approximately
2kb, or fragments of larger such islands, of not more than approximately 2kb.

. Given the importance of recombinant protein expression in biotechnology, there remains
35 aneed for improved expression vectors comprising novel promoter / enhancer
combinations.



WD 2006/ 095156 PCT/ GB2006/ 000802 7 SUMVARY OF THE | NVENTI ON Thr oughout the
description and clains of this specification, the words "conprise" and 5
"contain" and variations of the words, for exanple "conpri.sjng.
"conpri ses" WOAHYS156] nc| udi ng but not Jimted to", and ?ﬁ}ﬁ%g%l‘s&wg?lzded to
(and does not) exclude other noieties, additives, conponents, integers or
steps. Throughout the description and clains of this specification, the

si ngul ar enconpasses 10 the plural unless the context otherw se requires.

I n particul aSUMMARYOFITHE INVENTIONe article is used, the specification is
to be understood as contenplating plurality as well as singularity, unless
the context requires otherw se. Features, integers, characteristics,
conpounds, cTikmugizdut theidescripdion and)clainyssof this speclfieation] theiwordftompdse”@ndwi t h a
particul a aspegt » odi: he ipventian . L O

Cnder ot oot ¢ CORET, BF VARUBR bt RE WERETRE Bcltind WEmbAYEY drodhiced, Moaps
descri bed hé&nciding buteotlimiteddepand isinet intesdedviot(And dees natlexsiideiothert he term
"operably Ii ne b i i operability between 20

el ements in EE%%S%’|a?itrjnﬁg‘7%é%@T@%r{se‘ﬁ%?w%e%%\%%i on. "Operably linked" is a
term well known to those of skill in the art, that describes a functional

rel ationshi DTH.%wgcrﬁﬂglfg o%-ﬁgft@&ugnand %é&%@@ﬁ&ﬁc?@?\?tr@%ula?%?b&%ﬁs%s

rel ati onship may y e relevant and differs for different types of
el enent s 10 FotheplgRlbifise the fantexkpiheedserisadisase i paificyarawperedhe indefiniiga Gﬁe
W thin [ess iaRq1H08pacifafd s Wb undestddtfadRRteniRam %r&lﬂ?ﬁ?w&iﬂé‘é it

drives. In 25 the case of extended nethylation-free G islands, it appears
that a regi ofiRpulartydgyesghe W%ﬁquﬁe%?t%ﬂ@ﬁ?re i s responsible for increasing
the |l evel and consistency of gene. expression. By way of exanple, the

el ement conprjsing an extended nethyl ati on-free, G isl and may  be

posi ti oned 5'FegureSyiBtegRs, Frasactr P%ﬁBF@P”QS’Gn‘EW'Wﬁ%'Gﬁ'Péﬁé%rPPB%/?j?ﬁ‘?”B?d t he
gxloresgiohbe Qlfd_i‘tﬁ)junbﬁmoﬂ)fd | lﬂfv\?]péirﬂ&ﬂérad% ¥t érﬁﬂfdﬂﬂn"erfmbé%?ﬁ;ﬂf etbthem?.@ﬁl;cicfcﬁ Aritattcybeof bi ts
ei ng posi ti one se re, as long as a, clear, functiona ect can be
denonst r at ed UNdgs§topg, ﬁb‘?q %Pi?aebr'l%ﬁ’cﬁ"éfé@%" a?%ﬁCﬁ@HﬁPd'a‘eﬁ%Pw@e}% §sG8P&% quence
capabl e of hmbféildﬁrﬂégggmcommdﬁétrsgréwitrgent conditions, to the discl osed
sequence, and which has simlar properties of conferring increased
expressi on of operably-Iinked expressible open reading franmes 35 in two or
nor e ti ssues.AsSised hgem; theytbrm thpeeaiblydinked! séfersgo acaldtidrishipsof aperabiiityl bekweann i n

the art.,,For exanpl nycl ej c..aci d hybri ds that .stahble.after shing in
07 x 5527 0 TN St BBt s rBlsshon coBbrRrked e 8 it Hep KROR 13,
known i n t he tathosé bidkilldp therart, thmat desatibesé fumctiomhckidtionstsp betwebe cis-acting

DNA sequences. The exact structural relationship may or may not be relevant and

differs for different types of elements. For a promoter, it implies an essentially adjacent

(usually within less than 100bp) position 5’ to the open reading frame that it drives. In
25 the case of extended methylation-free CpG islands, it appears that a regional effect on

chromatin structure is responsible for increasing the level and consistency of gene,

expression. By way of example, the element comprising an extended methylation-free

CpG-island may be positioned 5’ of the enhancer / promoter controlling transcription of

the expressible gene. However, “operably-linked” embraces the possibility of its being
30 positioned elsewhere, as long as a clear functional effect can be demonstrated.

By ‘functional homologue’ is meant a polynucleotide sequence capable of hybridising,
under stringent conditions, to the disclosed sequence, and which has similar properties
of conferring increased expression of operably-linked expressible open reading frames
35 intwo or more tissues. Stringent hybridisation/washing conditions are well known in the
art. For example, nucleic acid hybrids that are stable after washing in 0.1 x SSC ,0.1%



calculated if the sequence of the nucleic acid is known. For exanpl e,
hybri di sation conditions can be determ ned by the GC content of the nucleic
acid subject to hybridisation. See Sanbrook eta! (1989), Ml ecul ar d oning;

A Labor at or VORMWYEEH. A 5 common formula for cal cul at i RECYEB208¢PI0Bency
conditions required to achieve hybrld?satlon bet ween nucl ei ¢ aci d nol ecul es

0. 8" (o8 or SOM ALY harelbpein nafe R et il RenoRetetprliotuihin ol oua

nol ecul es awralcuetet dfrtise saueacenofithe nmcﬂeimsmd lspmbwnaForeeﬁampmahybrpilsauorm ng very

hi gh | evel s {,eic acid
sequences ||%8'Lchtf?§$§§$§8% tgﬁplgggﬁééﬁ!% rgég {/thf%)hg' haRJcebg&Pmay be used in
conbi nat i on hybridisatitrei Beendarmbmbk ytaiiﬁ!ﬁe) Matetular Glopings A Laharatorp Approaair. A
genetic gle e relates to
the gui nga g?@@”?@ﬁ%d géﬁ?‘ﬂ%‘“@ tﬁg{]&ﬁﬁ%ﬁ‘%ﬁ m%ﬁs?— %r&édr‘%{)/é'bth%g ancer and its
use in expr déywidisatiorbetwesn nycigic a@dmmlecyles ofa emncdtemhng\olmghs | evel s of
expression of reconbinant proteins. The invention provides eukaryotic
expression vectors that are capable of providin /g i ncreased | evel s of
expressi on iTh LG C&l16. QWdNaﬁﬁ Qb % ﬁh’a@] dRB(wfamnamiiebm human or nuri ne
CW | E enhancer /pronoter elenents The guinea pig cytomegal ovirus
early-imedi ate upstream regul atory region consists of the approxinmately 1
500bp upét r drabisct phiBe jnventpsis topieVigepevebRNA malgaulpsand veegissaniining scl osed

by Figure 1 yafscriphbidl Bhitdrcers- pré\ﬁduﬁf\V@?y' hig R feveia lof e IreSERINEST opBFAbROMREEF ET 25
el ements. By 'praonoter' is, nmeant | east t he transcgﬂétlonal start site,

TATA box ancPXPfeRﬁ‘?‘etSHR‘e‘ct?éidr?&qaeﬁcﬁa arvetngsite-s Apniageresly frgsihencers o 880
of Figure 1 nidyfEe ddedMeombBinatdh vathﬁwpﬁdtmawasbsﬂabegmdt@@raﬁafl or 4@eor di ngly,

the invention provides | sol at al ynucl eotide conprising at |east 100,
30 preferabl%?ngwle'aﬁ@sﬁﬁtg‘cﬁaé?ﬁ?“a%fﬁ | east 500, conti guous

pol ynuclgoti des of the guinea pi g CW inmedi ate/early regulatory region as
depicted in ure,1l an nd a si bl e, pol ynucl eot i de
sequence, ﬁﬁg@ﬁnﬂ?q q?ﬁ%g?ﬁ %'W'@g@?%‘?@ °‘ff8? ﬁvcnngg?ql%g pg BHce being
driven by a ghhamezr end is Usﬁameedprbesmemtwslmrﬁceharlﬁfw obtammg ligh evéle of

nea) at ol e P SIPbbEEPBr=Tpehe e FHRRE B R S RFRR PeENeT "nat ur a1

associ at ed wettord thet aralvapabds of p‘Fmﬂsdiﬂgmcmasedjbvslspm qxpmsblemm chanpegjiigpese i s not

2 S o0 RS L GERONSL AAROR Aol OB St 0one

and is not natura
understood, by one of skill in the art, that in the case of a circular
i sol at ed

The guinea pig cytomegalovirus early-immediate upstream regulatory region consists of
the approximately 1500bp upstream of the IE1 gene and more especially the sequence
disclosed by Figure 1 and SEQ ID NO:1. It comprises both promoter and enhancer

25 elements. By ‘promoter’ is meant at least the transcriptional start site, TATA box and
CAAT box, being a fragment comprising nucleotides 779 to 880 of Figure 1 (SEQ ID NO:
1) or a functional homologue thereof.

Accordingly, the invention provides an isolated polynucleotide comprising at least 100,
30 preferably 200, and more preferably at least 500, contiguous polynucleotides of the
guinea pig CMV immediate/early regulatory region -as depicted in Figure 1 and SEQ ID
NO:1 and an expressible polynucleotide sequence, transcription of said expressible
polynucleotide sequence being driven by a promoter situated between enhancer and
gene or other expressible sequence, which may be the éndogenou_s guinea pig CMV
35 immediate/early promoter or some other, heterologous, promoter not naturally
associated with the enhancer. The expressible polynucleotide sequence is not a guinea



pol ynucl eotide (as in a plasmd vector) by'between' is nmeant upstream of the
directly operably |Iinked expressible polynucleotide sequence (5 wth
respect to th§,0605a5s2 Strand), and downstream (3') of therRRBIGRLG: | Nked
enhancer. It 1s un erstood that such apn isolated polynucleotide nmay
conprise other pronoters, not associated with expression of the inserted

expressible ﬁg@mnﬁﬁnéa‘late nRfyQRhe | éﬁdlﬁ hoﬂ%t&ramerﬁwmked with the EmbREds on of
sel ect abl e gers or tgose as‘g g‘ ﬁ % hleer elf ‘ﬁ%} ?.Qeégience t he

i sol at ed pol‘ﬂ‘/ & uBderstead.dy; SKill iyt %ﬁ"té e @sepH7 SToHArRoahst 200, and
plr ef erably apolyrielebtidel@s |¢@Dtasmmm&tor lwcﬂelWéerd?Sm&fnt Gp<grdab rbil@r\]é.dtaamdy b)- ag

el ement conprisi n. ex res nucl eot | quenc characterised in
that said i s?ﬁeé?tg‘g"r% & ok (?F%@F pas(nlécger%ﬁ §e@é‘en‘fen€3 w§h resge o Hers80%9 on with

15 respec$ t strandg aaédemstte"aan@)@if tHelupermblyrtiaked drihanparl yhsahm?tmtethgeqmbnce,
an enhancer, tide
sequence. - andt iEPRRR RLERR B e ioR B S aRR T BoVBREME L Crot cr
which is d| rexptrés,sroormétrmhwnadrﬂxpwsmblesaqmncempn@m fdueh pethosa cequired s
sequence and I i nked to said
expressible % nuc{bé%?ﬂeglgﬂ%g\a%féﬁrégf ﬁxo%éﬁg, er g{#%nﬁ%&ﬁ@n}(sgt

pol ynucl eotide contains a 5 fragnment of the i mTEdI ate/early regul atory
region c r aﬁ' alternatively, a 3" fragment
CO?I’DI‘I Si 2gpnbé %%P? a‘?&%% c@%&e%gﬁ@ﬁ %agrrent s contain functional

enhancer frag®enta e'Whtﬁﬂ“Rﬂﬁ'ég@hb@ﬁ@ﬁ@t%\dmﬂ%fﬁtﬂbb’rat lezst $Q0, eertigeesodi nent |

therefore, the i so,g@e%ngé)&fygg@}@gqu&dof the i nvent| on conprises at | east
the pronoter fromthe imedi ate/early requl atory gl on of guinea pig CW

directly oper @bl yan ¢lameat Gasnriising gp exrss '%P‘PMB{C@"@ QEPWeEBBRjuence to whi ch

it is not nabhﬁréétéﬁéed%’ﬁfa@?élﬁ léol %aaé&hderceﬁ@h%s P £6'a6 80didsclM Wit Si ng
nucl eotides 779 to 880 of SE 3 irectly operably linked 1is

meant tha? t FESREE? He; %?HS%Ptf%fh’eof&%q@@&ss'e'ﬁrpé’ﬁ’"”‘éﬁ?ﬂdés%ﬁ'b?f@en%rb? ARCcR d i s
gr i Vﬁn dir eC%herfpi‘@ﬁcbtbh nd ksl essilile Blﬁﬁlﬁ:wo‘_&ide s&juents Qhaﬁnﬁhérdﬂﬂéa!muf| eotide
urt her corrprlses the en romt i at regul atory

regi on of gufARBNCR;I§O gﬁ"ﬂ'ﬁﬁ%‘j tﬁrsépeﬂr%['ﬂ‘?tﬁr k’gﬁ’ﬁﬁ %ﬂy QBerﬂWXF itged| o 887
of SEQ I D NOeierﬁlB@B@&ﬂMﬂe BéqUEREREHIGIHEIR 82id piémdtsr ismet paterbly dpeeiably
enbodi nment , ?a\gg Ny sal.at ed g&l nbjlﬁl c?ott ide further conprises an extended,
net hyl at i on Tked R e&pTaR 8%’8 YISPUHS FRAYEN% sai d expressi bl e nucl eic acid

Preferably the isolated polynucleotide contains a 5' fragment of the immediate/early

regulatory region comprising nucleotides 50 to 550 or, alternatively, a 3' fragment

comprising nucleotides 275 to 775. Such fragments contain functional enhancer

fragments, without the endogenous promoter.

25

In one embodiment, therefore, the isolated polynucleotide of the invention comprises at

least the promoter from the immediate/early regulatory region of guinea pig CMV directly

operably linked to an expressible nucleic acid sequence to which it is not naturally

operably linked, said promoter preferably comprising nucleotides 779 to 880 of SEQ ID

30 NO: 1. By ‘directly operably linked' is meant that transcription of the gene or other
expressible nucleic acid is driven directly from the promoter.

Preferably, said isolated polynucleotide further comprises the enhancer from the major
immediate/early regulatory region of guinea pig CMV, more preferably comprising
35 nucleotides 1 to 887 of SEQ ID NO:1



sequence. More pr eferably, said extended, nethylation-free CpG island

corrprr ses one nore further pronoters, particularly dual or
-directio rs that transcribe 5 divergently. ention
pr ovi des anr\?é(%ﬁg{a%g%ol ynucl eotide congrising at |east co&ﬁ gsﬁ%/)us

nucl eoti des of Fi gure 1 (SEQ 1D NG'1), operably linked to an expressible
pol ynucl eot i ?‘? H’@@e ﬂr‘rfe\’lf 1'sQi@rrs dly?x'ua%tﬁfé fﬁﬁfﬁ&’?ﬁg%nses an

nmet hyl ati on- oper ab |n ed to said expressible

pol ynucl eot i G&ewuﬁﬁﬁy'at‘@uﬁﬁe &ﬁ’Géi'ﬁ%@F&ﬂab'y nkethin said expressile oyR'sic a¥idnd may
be conveni enkbyuchbd. WidrE BredétaBly estlid é)@endéﬂqnétﬁﬁéﬁcﬁ&’féeqﬁpe idaridnfRbessier
sequence. Preferably such an i sol at ed g% q%@ e ri sez at ] east 500
conti guous p@l Tﬁ[?cff"é%?rpﬂ%@mﬁfs R Er‘r"%"'yl"’fa % al})r "éﬂbﬁ‘t REFBPy a 5
I r ag r5r8 nt gf Hhérgeﬁwt? Hetice teainlontibs Provies by isbREGIdQIbIyPQORGtidR mm.umg ?E‘*"f‘“ei 720
0 or, ernative isin i,des :
Mbst nore pr g‘béF‘?{E\gyo‘fstm}é@(?ﬁ?ﬁﬁ @£§Lﬁ%§r%%§ﬂ:g@? 1'} ?‘%‘ﬁ%)?l'ﬁﬁedé%@ FRr Rﬁ'b% 15 I'n
one enbodi nepblynedectide séquedes| anddarther acbmp]mrfgrameex@ﬁgd Shethglatioried GG a ﬁ4k]E)
DNA fra msnt nn T n n ach o
the 5 and 3iSaR gt heE: SR EERopR e laloR sBhbaRe” Byl dp prshuct:
PL ef ﬁr abl yil_Atnhﬂ&h)ﬂalnoo-tfnee I€0iG islaad meaytbe opovqmernﬁsesrtuatez@diacamﬁtoa‘ argbupstreans phnni ng
t he huna [
sequencenlor -a[ %Hr?% %"%%8 u%tcg %ng%'%? W\glr"%ﬂ(;?rggﬁ/%&a pgpew&tgFt&O%p{'%sa#Eﬁg? i onal
fragment of 988 contipoows mr‘rmglepmﬂseifﬁrggm‘e(@ﬁwﬁtﬁdn@rﬁtmefawlya5’

net hyl ati on-f },@,ﬁg& f ly of
no nore than ﬂragﬁleﬁgﬁﬂlr're; rétélegfly %@Ela %ﬁggmgwngn{‘)ﬁﬁﬁés 26 g) 5%’8? BspEl -

Esp3l restri altramﬁﬂveryr. a@n@rﬂmerz sornﬁnan%@mad@rﬂédp Pt M°§%m€lfed3€?fé¥?é

met hyl ati on- fdbﬁ@ngqucﬁ,bm p@rggvrospgngDQQ) kb DNA fragnent spanning the
human hnRNP A2 gene with and 20 kb 3' flanking sequence, or a

functi onal® f ragnent thereof Pr ef erably, said functional fragnent conprises
a 16kb DNA f riagn@eibsdnment, wdbh@nm@tﬂvm&?fréecgengam &dm&lsbsa A4RINDONAO

SRS e e PP By b el T2k e o
1546bp Esp3l flahkig sédiiehed) of furgtidial fragiett ﬂreaéﬂfy Prei@raﬂly;fmémﬂtbnal fFagrmestnt at ed

f d | id
o e o o orT bR A Pt A rhiatt spatss 6 Byne T ATA Wil il SRR S

pronot er 20egi 1kb,5' andBkbr3 Bankingf sdyuence ayra fgnationatlfragmédl tRE@6f. Gﬂﬁrhﬁﬁeferably,

;g/ Sgg(r)r(r)r% SQB%g%ﬁtbojnr%hfp%e?{t?E{hx ﬂ%(;ir{gaﬁ%n\tge\p{ieza@wciétgg extBhdka, of 100bp to

methylation-free CpG island is of not more than 2kb, further preferably of no more than
approximately 1 kb, most preferably comprising a 987bp BspE1 — Esp3l restriction
fragment.
25
In a second embodiment, said extended, methylation-free CpG island comprises a 60 kb
DNA fragment spanning the human hnRNP A2 gene with 30 kb 5 and 20 kb 3’ flanking
sequence, or a functional fragment thereof. Preferably, said functional fragment
comprises a 16kb DNA fragment spanning the human hnRNP A2 gene with 5kb 5' and
30  1.5kb 3' flanking sequence, more preferably a fragment of the human hnRNP A2 gene
of no more than 2kb, more preferably no more than 1.6kb, comprising a 1546bp Esp3l
restriction fragment. Preferably, said fragment is orientated in forward orientation.

In a third embodiment, the isolated polynucleotide of the present invention comprises a
35 fragment of the B-actin CpG island/ promoter region, preferably of human origin, more



CpG i sland/ pronoter region. In a fourth enbodi ment, the isol ated
pol ynucl eotide of the present invention conprises a 5 fragnment of the PDCD2

CpG i sl and/ WpoGRleed1s4 €9i on, preferably of human origin, ably a
DNA fragment within the range from 100bg to 2 kb spanni ngﬂ%(gmrqe@&ﬁg

CpG island/ pronoter region. In a final alternative enbodi nent, said

extended, Cpreferdtly & DRRIAYhRheHitiR e ralleﬁs# 106bp hKkBRpaAihg tHel r@bnaamnce

not occurri ng in nature, conprising a fragment wthin the range from
100bp to 1.9kPC4SRINhPREOIRRETRMan (3-actin CpG i sl and/ promoter region and
a DNA fragnment within the range from 100bp to 2kb spanni ng the human PDCD2

G i sland/ propoter ion.  Pref id fragnents are rectly adjacent
oh thar! Breeticrubengt b ished bunibRotes A Basentinanton st bets
ijnven_t ibo 35 pL fagroan oathuwam cwwbarﬁw ﬂl@nfot”ei‘ régian, ptefetablg Iofy humiauecﬁgumlenoras A
escri bed above. tor e.an o tra errln to
a cell. Pr eP@feéiﬁT LQZ‘ egu?%'tl%lny %‘? %.185%@8% Sk n\r)g o om aﬁjgh

vect ors conpPDEB2 GpiGistand/praaater egigor onot ers and enhancer s capabl e of
directing and enhancing 20 transcription in_eukaryotic cells. They al so
preferably contain other features to facilitate and optimse their
function. Subte frehaltareative eoibadicnent, isgidrextepfied, €pGrrichtunorethydated Co6 islandkis | ow

repli cation b ofiia@RRISRE! A ScBINAY ke MRbnaR b DRAAlrighs Winfkar yot i c

cells used to manufa ure' e ve mse ves, one or nore sel ectable
mar kers (oft eemge(fmfre‘IOObp]g) 1. Blesspanarmgehe lounaant B-betot G:pﬁ istand{ promusgr regidrow

sel ection of O nt ai ni n e vec el 25.ce ) nents

al | owi ng anpﬁp‘?? i{p\ pY"H@“&F 'egee f;c?m 1h{)1%°gt1°2?§8p?'?rﬁ'b91§@ﬁt@% PE}% and

pol yl i nker s @pGrisland/ pfopmotergegion.e Breferably saié fragiyests bradiesxttid adasdnt edthrthelr t he

mai n enhance w easy insertion of an_expr essi bl e
oAl IR EEq bR

pol ynucl eot i de sequence referred to as an 'insert') encoding a
desired @élypeptlde product . Such refinements are well-known in the art. 30

Preferabl y, e qiRG! SholiSndhybAloRMAddAG WE6F Bim@siddfing NoMRboNREbGise

Preferred integrati vect ors 1 nclude reconbi nan trovira
reconbi nant ap desaibe enoveeéfhgwevtpnmayb@amctgmnﬂblmftta@a@mrm Wtqa)n of a

et roviral  OBIR okl \nd SoRef i aWkdofiARBRkG0R ol SichBcbRGREEL cel |

The term "infection" I's use rocess virus transfers
genetic mat e€legentsuch 3s Rpsoterp anaﬁg@ancerélqapahiﬁ @ff@rteatm/and/@f@oeeg 095156

PCT/ GB2066/ 0@@R&Hiptichin elrRary&iccaNd. Moy eid PréfBraby Ros@MSSthetGbhRifbsb fRilsact or  of
the invention Is al:so rendered
and optimise their function. Such features include origins of replication selected to allow
replication in the appropriate eukaryotic host cell and also in prokaryotic cells used to
manufacture the vectors themselves, one or more selectable markers (often conferring
resistance to antibiotics or toxins) allow selection of cells containing the vector in either
25  cell type, elements allowing amplification of the vector or integrated fragments of it, and
polylinkers or multicloning sites conveniently situated downstream of the main enhancer/
promoter to allow easy insertion of an expressible polynucleotide sequence (commonly
referred to as an ‘insert’) encoding a desired polypeptide product. Such refinements are
well-known in the art.
30

Preferably, 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,



replication-defective to renove the effect of viral replication of the
target cells. In such <cases, the replication-defective vi ral genone can be
packaged by gvVirus in accordance with conventi o es
General ly, gﬁ)yﬂree@rggvr rus neeting the gpove 5 criteria o ey ?g@?@%g%&ness and
capability of functional gene transfer can.be enployed in the practice of
the inventi Qlﬁbre%\nh%hls@d "r?t"hé%hit@htrdﬁ&ﬁ'fan&or Gﬁhé'ﬁﬁeﬁi&n i§6180 Fétidetddm ted to
pLJ, pZip, pWe and @5 known - ‘g mthegin Sui t abl e
packagi ng vireRigaqdrfeqtiye tcr @mqvesrte. ﬁckﬁiff@etr? @aﬂomfr*@tﬁarﬂﬁ* FRlSedn sy ude,
for exanpl e caééd tereplicélibedeféivavilal BeRom&ELAebe p@cktagécsrowaeémér vitastimhe present
i nvention include adepov assogi at vacci ni a

Ve hev deeetags o ion tSRAgRE CEr il APt pdrs et K hordc
Adenovi rgs weteriarof infeatiousrieks ambeapability ohfusetichial ddnedransfer han be: emaluszled’lave been

15 used to q‘%('éllsé%{ic NeSint tIgHrrer ous cell types, including airway
€ a

epi thel i um nusc lTiver, brain and skin (Htt et a/, 1997,

Ander son, 1998) A further preferred vector is the adeno-associ at ed (AAV)
vector. i have
been used to s% Blglrétr rlrgln t?(lr:selnﬁg%la\ﬁrlht%% é%ﬂﬁ‘ﬂeétgcé:u gzbrhwg gg?ggll nasal

pol yp, skel dmawnmrﬂ'@sed $kilkin the ast. ysthtrable@adm'ma@nailmﬁdbemphﬁa@@redefceﬂves for
gene theanpyreCI uggﬁ&\)ggé fogcﬁ%@é{égg,gggaﬁc 2atRNg iRl | cation WO 91/18088

descri bes spe Preférred episomal vectors include
transi ent non-replicating episomal vectors and self- 25 replicating episonal

vectors wit %&an&é&&gﬁs&wm ‘tﬂaedprésfeﬂ?h\;%r{tréﬁ (E\qu'dgbﬂén&frui%alah&ﬁééoeﬁteﬂ%h% as

t hose from EBV, human papovavirus Integrating a
epi somal v COVAQVITB VagEn|2 WrHen S\ e niEseriorss o prefarrag veetor lsdbe ar e f ul | y

descri bed i nadeRBvirda0 dweﬁévuhs VM6 drewdiBitiowk i@ Mdsé Skillddif ehesdrt badkbveibebhie art .

I n partli:]gJI ar, suitable episomal vectors are described 07876. 30

in 8
Mammal i a ar‘ﬁefjlt‘épﬁf"e&ﬂ‘?rlﬁ%%BWE%’OE%FP"éY%' \Heluding giryay 9’%’@9[5‘1"@ (e’éqlre pr esent

i nvention. rhiscle) Sigerbraifpandadkind(Pitedttal, f1bg7; @ndeRRbAMBEEYES i s di scussed by
Calos (1996). In a preferred enbodi mnent, the vector of the present invention

is a plasmd. The 35 plasmd may be a non-replicating, non-integrating

EI asm d. ¥D Qﬁﬁ%ﬂﬁéﬁ&d%ﬁozwﬁd%&g@&xaté&(mw veetbmAAY mt&siérea?nusefj |
erein refer n el £ ,aci i,n [ i ncl udes

hear or o b BesBdged 6 et afliaEaen W E LBl o o

aci ds. Tma niympboaytesc finkoblasts rasaipalypr skeldtal amsclaplyrainoenythraid anddi f i ed

nucl eoti des ﬁéﬁ {tb&:‘?él#&%‘tﬁ&étfé‘?&rgeﬂ@%éf@ﬁ& picEN. CRlerYatiBRAikgd by such

means as net
Appllcatlon WO 91/18088 describes specific AAV based vectors.

Preferred episomal vectors include fransient non-replicating episomal vectors and self-
25  replicating episomal vectors with functions derived from viral origins of replication such
as those from EBV, human papovavirus (BK) and BPV-1. Such integrating and
episomal vectors are well known to those skilled in the art and are fully described in the
body of literature well known to those skilled in the art. In particular, suitable episomal
vectors are described in WO98/07876.
30
Mammalian artificial chromosomes can also be used as 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
35 plasmid may be a non-replicating, non-integrating plasmid.



5 inclusion of protecting groups or cap- or tail structures. A
non-replicating, non-integrating plasmd is a nucleic acid which when
transfected jnto st cell does not replicate and doe ifically
integrate i rﬂ'@tz?oﬁ@g%gét cell's genone (i.e. does not i ntﬁ)ggﬁ%]@&g)t%{q#gh
frequenci es and does not integrate at specific 10 sites). H ghly preferred

enbodi nent s tu b i i i ] ! 4003 and
1747 10 57490 FERCPRErRoet eed RGRorAR 16 APHICRE, A SRQIBED PP SR8 10 o
SEQ |D NO geneandipelidastlingarsor|cirpdarnigizicasigs 29d dovlie prginglestrapdedinucigle. 4,
bei ng expresgtigs He NRIIOESd 84k BABNR of RNAl WaGhdy Ciniise AbdRI%E hESSdtRESor
sequence in place of the exenplary,K enhanced green fluorescent protein
reporter encHaeickgtideseand may geeﬂ'l?g}'f@g\ér.mq'&?@ Wr%gléﬂleaf‘%%ﬁ‘?&%‘ﬁt‘%p%’gh%r ovi des
a host celsl frichiph eEpretécid drolifttoréastoptailefrudtines.pr esent I nvention. The host
cell may be any eukaryotic cell. Preferably it is a manmalian cell, 20 nore
preferably a human or rodent cell. Nunerous techni ques are known and are

lﬁs eful accor ﬂ m-r_bplicléﬂtgg_, inok-éntégratingf pId};sml@ls: alt_wdeitggcciid Whick exien transfected intocd
erein to cells, cl udi,ng .t he u o) uc C,.ac ondepsi.n ents,

el ect r opor at ih8ﬁt,°ekgﬂfﬁ %%r%alcaﬁetaﬂagg%segq SB?C%IE‘B\'@B#'QQ ?'n&ﬁé h@% *Pose,
Dextran, 25 Igeparse(iesdoasaiat integrateiapbigb freguenkciep apd dyesmatdrstegrptel atepenifichi ne,
particle lborrt%ﬁé ment and direct mcroinjection . A vector of the invention
may be dell iveréd to a host cell non-specifically or specifically (i.e. to a
desi gnat ed subset of host cells) via a viral or non-viral neans of delivery.

30 Preferred ﬂ@%&%feﬁrgﬁ%ﬁb%ﬁﬁ%éeﬁiﬁ &ivfa@tbrs% il umégﬂ@# g%ﬁ?ﬁéeﬁ%'cleotides 10 1003

particle-pro I nes as on reciprents for the

vector of t h@n9r1ég'ét¢t57|4ﬁ\ﬂé P N@:it 2 nwﬂegﬂdew rt<a9328p%(‘c§1k@9i72§> &f"@ﬁzﬂf SEQave
been engi “eeri@‘iho:%Ushmgc?o‘tiéé?ss?_to%slgé‘%ﬁ&%sd t'ésﬁssg%f 8E6 lB'NGEStﬁﬁeinggﬂpr;g?sﬁ%\d

papovaviruses. Preferr non-viral based gene delivery neans a

al so be uked VeRorsRIItARG Ertinssrion Rl an Arresnbleseasencaippiage sl leaemaeng
injection, nimhahd@dFedh ROresRBPRGthiASegopiE &3t Bthaqi fRpEAERS, cationic

| i posonmes and encapsul ation in '|iposonmes. WO 2006/ 095156 PCTI GB2006/ 000802
14 Delivery of a vector according to the invention is contenpl ated using

nucl ei ¢ aci fj Thlécmkénsm@tiaﬁmsiomideulaq{oei cellahsfectod dith shdecis pf thdsesenhi ch
are particul ar

.useful, for ~ condensing the vector and.delivering the vector
o e cel 1 - artvallE Tes Fel FiRbbe A San ool preragB S e AT TR 5Pk 606,
Functi onat0 grmompprefenablyer lumencortrodgpepdl. des useful 5 for delivery of a vector
according to the invention, as described in WO 96/ 41606. These functi onal
groups may include a ligand that targets a specific cell-type such as a
Numerous techniques are known and are useful according to the invention for delivering

s nmay

the vectors described herein to cells, including the use of nucleic acid condensing
agents, electroporation, complexing with asbestos, polybrene, DEAE cellulose, Dextran,

25 liposomes, cationic liposomes, lipopolyamines, polyornithine, particle bombardment and
direct microinjection .

A vector of the invention may be delivered to a host cell non-specifically or specifically.
(i.e. to a designated subset of host cells) via a viral or non-viral means of delivery.

30 Preferred delivery methods of viral origin include viral particle-producing packaging cell
lines as transfection recipients for the vector of the present invention into which viral
packaging signais have been engineered, such as those of adenovirus, herpes viruses
and papovaviruses. Preferred non-viral based gene delivery means and methods may
also be used in the invention and include direct naked nucleic acid injection, nucleic acid

35 condensing peptides and non-peptides, cationic liposomes and encapsulation in
liposomes.



nmonocl onal anti body, insulin, transferrin, asialoglycoprotein, or a sugar.
The ligand thus nmay target cells in a non-specific manner or in a specific

manner that cted with respect to cell type. al
groups al so %}’5@@5 Pise a lipid, such;gas palmtoyl, ol ey?Jil orwsa}t%edg%yl a

neutral hydrophilic polyner such as poI yet hyl ene gl ycoI (PEG, or

pol yvi nyl pyrpéiveidions vedtbMdcordhd tﬁiﬁkgiﬁﬁérﬁorﬁ)%%htéﬁ\p‘ﬁdlé@uﬁﬁ% hitgeitéeigept i de of
influenza virus; "or a reconbi nase, or an, int egdr ase,. The

I
al so may con?ﬂ“p%fég"@rf’elpﬁ‘t?sayé‘ﬁ?lﬁ’la&ld ondansingiPeRiessWRICh 2t W@%ﬁ%ﬁgggefa hﬁgﬁear
:jocal I tsat I 0”Cd$1t6§h$ﬁfgctﬁe (/é&t&)andadenwmgmc@ﬁ we?s Egﬁ’kﬁscﬂbﬁ'in memﬂ?mnbr ane
i sruptive i or, a a _protei ire

cyt oploasm p % t%\??h V\?(hgg'%éﬁ&i) %[°ﬁt?s‘t‘a>é5? gom#gﬁt"%éu %UE sol at ed
pol ynucl et i dedaivery@f a @sttor aca:srdmgteltme rdM?om,tasdiesE?tbeﬂem H\tﬂ)%/gaﬁi(}ﬁ d‘@ﬁ:sei s a

Kk ti |l f bl i r
uman” or 1 ocuneiondieruR e bRl afouEREro AR e Prois NPT B FE 2kt R
of expressi ngoagclapapardibedys linsulim dtapsfarcih casialagtycoprotdirralal spgen ciei liggndathus
pol ypent | de. 1600y S50 BIBRIHLAR: Aliet 81 Aleehetiic RRINBHALACHIARAGARY di ng to

the invention Sui't e expression vector as descri ereln and
further inserespesytosedildypeect or into a suitable host cell as described herein
and cul gygring said host cell in suitable conditions to allow expression.
Preferably, said polypeptide is a therapeutically useful polypeptide,
preferably SEh%@ﬂ@t@na@wn&ﬁﬁq may Forgprise eisids SWGhpsHralmitowl. iaYh OESEH AV & or a

funct i onal - epéRPRRIHACHBIYHicRSIRRIUs Ryettiind EWH&QQEG‘?‘Hr'pBLywﬂyI?]r&MtHef actor,

a recept or or_sol ub ra ment her eof act or Al so

provi ded is £ Wﬁ%%"!‘i E%qt‘dﬁlsé?f‘aﬁsaﬁ‘? b'ﬁ R?BVﬂ?r?fénfh’@"éa Hﬁtsyﬂrtﬁ‘ﬂeé@??’ﬂ%se vect or

or 35 host cetdninegrisel ThHe fhctitial gmsatsbmg ﬂs@aarnméﬁuuﬁaﬂrbnrngaccept abl e
carrier g:RCIP'%I ent, buffer o ium WO 095156 PCT/ GB2006/ 000802 15

BRI EF DES$ fRNEUSE 251" a#?WBeTeéHg% AP RRIARAMEBRCPRR SO G e of

the GPCW IEaeah@nmddmmﬁpﬁwpe(oﬁwotDsugh@diréctmata roteirpdirdatiytdithg sites for
the transcri n factors AP-1, NF-KB, SRF and GCN4 5 are shown, together
wi th CART an Mhoxes, the CRS initiator site and transcriptional start
(arrow). Figure 2 shows expressi on | evels obtained with a nunber of EGFP

" epOr t €1 CONShL UGk o il BrD Aok 2 oSt ool BRI iRl @l b s ence as

measur ed by res
20 vector as herein described. Preferably said cell is a eukaryotic cell, more preferably a

mammalian cell, further preferably a human or rodent cell.

In a further aspect, the invention provides a method of expressing an expressible
polynucleotide, preferably encoding a polypeptide, comprising inserting an isolated

25  polynucleotide according to the invention into a suitable expression vector as described
herein and further inserting said vector into a suitable host cell as described herein and
culturing said host cell in suitable conditions to allow expression.

Preferably, said polypeptide is a therapeutically useful polypeptide, preferably selected
30 from the list consisting of an immunoglobulin or a functional epitope-binding fragment of

an immunoglobulin, a growth factor, a receptor or soluble fragment thereof and a blood

clotting factor._ '

Also provided is a pharmaceutical preparation comprising a polynucleotide, vector or
35 host cell according to the invention and a pharmaceutically acceptable carrier, excipient,
buffer or medium.



conpare human and gui nea pig CW | E enhancer/pronoters, with and without a
1.5kb 10 hnRNP UCCE el enent. Figure 3 shows a map of reporter plasm d CET
1005 GPCW-EGFP conprising the GPCW | E enhancer/pronoter (GPCW) driving
expr essi on oW%?P"@H%&fﬁced green fluorescence protein repdCTEB20M00080EG-P) .
The eukaryotic selectable marker is a pPdronycin resistance gene expressed

froma nouse phosphoal ycerate kinase ter. 15 The prokaryotic sel ectable
mar ker is anﬁ@?fﬁﬁ§%ﬁ%ﬁ9®ﬁﬁghggf%‘&&?£shom a map of reporter plasmd
CET1015 8kbh- GPCW-EGFP. This is simlar to CET 1005 GPCW- EG-P with t he
addi tion of the 8kb hnRNP UCCE, el enent st e GPCW |

enhancer / pr oftd%e 1 shpysing @C@Hg&sse&“ﬁ%&? ‘é’gg'%’g& eﬂF%\%cr?f/ Broagtqd§§Q ID

1. 5|kb GPCIVt/ Iif@t x %gerﬁual sindify Siteifbrethe trmsGEﬂtlthé&orBW ﬁ?@MBE@EPl amg Gh:II;Mhe A
repl acenent o e el emen i gure
conpar es BGFE" %M&Sﬁ%ﬂ%ﬁ@%ﬁ&ﬁ%&mf g’lﬁ’ﬁgg | enhancer/
pronot er el errntaiptionattkaY@rawyl | s (human enbryoni c ki dney ceI | s transforned
wi th sheared den virus type.5 DNA) 25 Figure 7 imlar rison
Usi ng el f er ISR pisBTT Spas oRney 9 & iRt o et R o o 1
30 Cenerati onn GHCEK’abéll;, éxpeasséc as ardighifudtesatbe as oeanged bg FACS. dbntresults ng

ei ther the rom)ter ar.the, T st ts were
Gener at edas PHPPR B0 inea B BYE 8h R Bhrogbat R S SuPaRE Pt m,

pBl uescrllrﬁ)t(rm%ld@@EWtby PCR i ncorporating Nrul SI tes within each end
of the pri rrer LS

2006/ 095156 A
(SEQ I'D NO. 6)GPCFMb! IPeﬁharpemnmmotemé@PCWbdmw xprassmh@favahmamed greeh pMael |

|
e omuc oot | THef Eg%%*&”%@iﬁaﬁ%ﬁéﬁh%@i&gﬁéﬁiﬂ;; ik D N0 7)
2. 5 - CCGGTATWWWWWW@B og inasg promoter.
TR e 0100 f
5 COCAAT GOGRGIAC SV T GTETSA ST {105 G -CRCMY EGFP. This i similar
5" - GECCCT CGAGE A dob PRI SRR with theatbitidh d¥ehel 8kb hnRNP UCOE element

upstream of the GPCMV IE enhancer/promoter.
Figure 5 shows a map of reporter plasmid CET1015 1.5kb-GPCMV-EGFP. This is
20  similar to CET 1015 8kb-GPCMV-EGFP with the replacement of the 8kb hnRNP UCOE
with a 1.5kb hnRNP UCOE element.
Figure 6 compares EGFP expression driven by human and guinea pig CMV IE

enhancer/ promoter elements in HEK293 cells (human embryonic kidney cells
transformed with sheared adenovirus type 5 DNA)
25 Figure 7 shows a similar comparison using luciferase-based reporter constructs.

DETAILED DESCRIPTION

Example 1

30  Generation of stably transfected CHO-K1 cells using vectors containing either the
hCMV promoter or the gpCMV promoter
The plasmids constructs were generated as follows. The ampicillin resistance gene was
isolated from pBluescript® (Stratagene) by PCR incorporating Nrul sites within each end
of the primer (5'-TGTCGCGAGTCTGACAGTTACCAAT GCTTAATC 3’ (SEQ ID NO:5),



were annealed (1 with 2; 3 with 4; 5 with 6; and then the three diners were
anneal ed together) and used to replace the nulticloning site of pCAl

bet ween the_Xhol and Not[ sites destroying these sites
constructi owoz?ﬁq’@sﬁéner ated pCA1 MCS. .The Agel 15 site gg{/b%g‘f }aﬁ)aozfromthe

PGK pronoter wi thin pPGK-Puro-bgh pA b>1/ Age] restriction digestion followed
by bl unting Wéﬁ&ég%@@ﬁﬂ?@eﬁﬁa@%f@réw%b%‘ )((SE@@DWS) RYE@BECi N pA

cassette was renmoved fromthis vector as fragnent and _|igated

into pCAL MEsodyghvap igedediniodhe Pvidbaite ofipdlast flugiie ﬁC'E%BRFe%{ﬁ‘a 208 A9 E2f); s

vector was wephemned sohnhéidldwdglifdnutefdes The bghpA in pCl A-Puro was then
replaced with 20 t he HSV TkpA. TI% SV- Tk pol yA was renoved from pEG-P-NL1 as

a BstBl-Ecol 091 fragnent, blunted with T4 DNA pol ynerase, and ligated into
pCl A- Pur 05 t hit 5hatGreesTTTNAPECHTITANATETRGAAGETTADIRISEX IBiNG:7Y4 DNA

D heni eepo B R PragRoT R BRIl 20
gﬁgﬁ c (r: : gﬁgdp_&ﬁxﬁr ompomﬂmesaaco_mwmfr TAAM‘M@GATG@GW e@EQ/rEeNGsﬂe a{]g
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\gﬁch gﬁg elxﬁﬁiéGCCMTGGGC@BEB@GAATIECG@TNE@CTCGA@%’ (S )] P;lﬁbg:) 22?ed with
Swal / Not toéglig%wee;?%&%G%%Eé%%§CEgg\ﬁ% gi]m)lger was tﬁen exci sed
];\ILCe)Im gEgRgggl pt GPCW (synt hes'l zed b.y Geneart, Regensburg, GCermany) :/\lr!"tg
plasmd to WL‘ dé?.J %@%’ig g 1. %‘thémkwgggk%ﬁ E\?ené)bﬁﬁw\? E halQRJNP UCCE
usi ng Pnel / smgpthemanﬁm@dmrﬁ@a@mtmemlt@ymngrﬁgegfsp@mabgta@mwfyéﬁw Bokd the

| d pCE
p as [“r uclto p&&%o%fg b_ﬁéfé’snew@ur?@%Q%ﬁs%n@@tnd?ﬁh@%%ﬂ&ﬁf}e@%&%ﬁ@/llcé7rh§9n\gﬁtt of

pCET1005 14. 5&5‘2‘@tﬂwet pmyia’ PGRrematerwitha BF’@KEDUA@-éSh Pblburﬁgﬁ} resticion gest ed

oo RO vty At e CE Ay S ARG pom el
subcl onin e nte n S ra in e

o untod B CPufoneR A s s e s eve oS Kot e SAETRS SO L

E:—IAM nutri engatm mtw@‘(nﬂ:a:@ﬂgt had<Simiiaideefeitiesdd wmtﬂcomoaﬁd:xﬂcblg‘_rmﬁeéoior%er um

I’lVItI‘OEI’] e n In m | gnAa )

bor Lt oo wah @0t PR B ST ol FhoRbh FED SRS B or ARy Wit

extract ed0i ntiEes\TkpA heHE\6TpolyA sasyémaled Gooi pEGEP-bH |asrapBstBIvECo100! .

precipi tat ed;ﬂagmﬁﬁthﬁnot'gg »@@44&5?\?/&‘58%99%9&%% RSN IR EALARD ot n2a BRAY! P! 10

sterile water.
digested with Sacl and blunted with T4 DNA polymerase. This vector was designated

CET 1005.

25  To construct pCET1005 1.5kb-GPCMV-EGFP, the 1.5kb hnRNP UCOE fragment was
excised from pCET20 (described previously) using BsmBlI, blunt-ended using T4
polymerase and then cloned into the blunted Xhol site of pEGFP-N1 (Clontech, Palo

' Alto, CA, USA) generating pEGFP-N1 1.5kb-EGFP. The 2.4kb “hnRNP-EGFP” casseite
was then excised from this plasmid using Nhel (blunt-ended)/Nofi and subcloned into the

30  backbone of pCET1005-EGFP that had been digested with Swal/Notl to give pCET1005
1.5kb-EGFP. The GPCMYV promoter was then excised from pPCRScript GPCMV
(synthesized by Geneart, Regensburg, Germany) with Nhel and EcoRl, blunt-ended and
subcloned into the blunted BamH]I of this plasmid to yield pCET1005 1.5kb-GPCMV-
EGFP. Excising the 1.5kb hnRNP UCOE using Pmel/Sacl, blunt-ending and religating

35 the backbone generated the plasmid pCET1005 GPCMV-EGFP.



el ectroporation cuvette, equivalent nolar quantities of |inearised plasmds
were diluted to 25pl in sterile water (1.39pg pCET1005- EGFP, 1. 78pg

pCET10051. 5kb- - P, 1.45pg pCET1005 GPCW- EGFP or jpc%ﬁﬂo 6/000802
pCETlOOSl.S&()%P) and 15 m xed wi th 5x108 CHO-KI cells ?n 250pl

grow h medium After incubation on ice for 15 mnutes, the cells were

el ect [ opor at :rd céﬁsftr%@%@?ﬁﬁ)ﬂg sk@b@@rvqi/-@tsnp, Ll |5|~.°6|kb Sa'cerunﬁmiac][ iram?mbedda.t :
room t enper at yr r m nut es. r sferred into
1 Oon of gr oR#ﬁﬂRQ%i %gk%ééb&@f%ép%vaﬁéﬁ‘ﬁ ”Fge@’li? ngﬁ@“{rﬁg?‘?é'&g?ﬁﬁdl nto a
225cn2 ti ssubackbohd of gCHET1@9E. THe mashid pCEDT00B0INSkbaf ClV BB HP wasl comstru@ed | s wer e
‘ ? P 5 : o

bur ompein ( SPySbotRshe birtes R RAR, ST Teg et T ACERE A RB BRI  r e
for 8 day$ (OipbitcofmCBRICOSHEGRP. mredia after 4 days) before the stable
transfectants were harvested, subcultured in 6-well tissue culture dishes

(mai ntai ni ng sel ection) and anal ysed by Fluorescence Activated Cell Sorting
usi ng the FLCHERKhpells ware viaiveiEeHR.F12i(gaMendtrienteaixtiure Eines UKhsuppiementago 25

CW cont ai Qj - - ' - 5-
S%I.OSkb- GPCW/- E’&H_%O%ﬁfb}hérl e%g)ss'egﬁ hgug?%epb%anﬁ@ﬁnﬁl@(e%ﬁ@ﬁ%d@t%}%ﬁéﬂg to a
hi gher | evel(SigmanUKKhdFar sabiestpansisician of &HR-Kd cplasraids warejineatised With\eelpr onot er

CET1005-19EGH i 0, - Fval i
203 el s s ikl XhphofdinE sl BESTD) AP PGt frec b oMol
Sigma, UK) $0¢fasssrended ahn epnceptgtionof 8i25eg{kkin sterileiwalerd I8 agtarle penicillin

and St r ept omMgfdcilopdFhtfon duétte; eatilAerdt nskqRaRitRS of iMekASEY fiadrhids WeredliGRae & d
Into 6-well dishes at a den

! sity of 1x106 cells/well and cultured for 24
hours at . 37C 20K 13 Siolecsser (A 3968 POET1 QBBFGF R (BMasp GETIA0S 1 SKEHEMGECRP: h 4pg
L B T BT B D O oK e DEab
W | usi n 10]] Y] C m ne VI 1rogen, . \
hCT co008) o o0 tkshyaxteh BHERKT A N 25l oo el o aion B0 i Ricthey ot ol y
;n 250/ 1 Opt inhifultes, thidStdlle avere bldtraporhteddttasoVIonsu (BioRad Gene PasertiEYyzmdat ur e

or 5 m nutes

i xed h d. incubated f farther 20 i .
G owt h modi & HORRE o EOMCelhiera g for A0ERT LA hien oo tar gy ”g%@ﬁlé%t ed
with 15% FCS tamiiof grewibNAédia fwhesteartymentfigation artd ransisasd fto heR5artisdue Cel | s

were incubat ec%lt@r& ﬂgglga'avr]\tnof’ahgfi/%%@@%hgﬁ%@%; gegng%qﬁ&bQ%%%&4 Hun of

Opt | MEM | supplemen were then incubated at
37C i n a &% QHC ina d%BLQy infupate hetoraiadditivefod Paropwicing Slgaray BK) tala and
transferred t i ' A ; M

ar ont h mod uri" S ERAE R (o Wl aR for e RbBGnBlsotiL MR TN,
appr oxi mat el \aftend days) befoepihastable transfectants were harvested, subcultured in 6-well tissue

culture dishes (maintaining selection) and analysed by Fluorescence Activated Cell
Sorting using the FL1 channel to view EGFP. Figure 2 clearly shows that the two

25 gpCMYV containing constructs pCET1005-GPCMV-EGFP (Figure 3) and pCET1005-
1.5kb-GPCMV-EGFP (Figure 5) generate pools which express the transgene to a higher
level than the corresponding constructs which use the hCMV promoter, pCET1005-
EGFP and pCET1005-1.5kb-HCMV-EGFP respectively.

30 Example 2
HEK293 cells were maintained in Dulbecco’s Modified Eagle Medium (DMEM; Sigma,
UK) supplemented with 10% Foetal Calf Serum and 5 U/ml Penicillin and Streptomycin
mix. For stable transfection, HEK293 cells were seeded into 6-well dishes at a density of
1x10° cells/well and cultured for 24 hours at 37°C in a 5% CO, incubator. Cells were

35  then transfected with 4ug of the indicated plasmid (pCET1005-EGFP or pCET1005-
gpCMV-EGFP)(linearised with Pcil) using 10u! Lipofectamine 2000 (Invitrogen, UK).



10 selective nedia every 3-4 days) before the stable transfectants were
harvested by centrifugation, subcultured in 6-well tissue culture dishes
(mai ntai ni ng_sel ectign) and anal ysed by Fl uorescence Actj Sorting
using the FL PRYURAL® to vi ew EGFP. Figure 6 shows that i){:ﬁ@g@g@sgzener at ed
wi th the gpCW construct give EGFP expression levels three to four fold
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ransfection 0 i ation
of one. 1 epr c2art o Alylssife P el N RS AR SRR 0
vector was atwith @pg/nl\Rurdroyain. nGells wese giows foneppfaxinsately it days (replacdiidthel asmi d.
?ﬁJZSyp'@éB“f?'e&%’*%’%%%%g?Qﬁnﬁﬂgs)‘éﬁ%ﬁ%%n*@%g%b?ﬁ%'ﬁ%%%%“8%??%%‘53"’%’ e
preparing a INgeffifugalisrl suticuiiyred in S-vetbtissyerdiure gisheg(omintaipingtselestiony end
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o ot or 1 aGREe AR o AR e o TR P e e o™ S 10
CLAI M5 1. An HigséR ﬁﬁwﬁoﬂiﬁ%ﬁegﬂp@égr‘?%&f@éWh ithel gREMY CWTFQF%EGEBWH sing at
| east 200 Cor&‘n@b@éﬁle{?élﬂrﬁé’é tok88r 8 higrek thih tHisk LendtBRSHif tR&hEmR00

conti guous. nucl eoti des conprise a pronoter and/ or an enhancer el enent and
b. an el elPentcOB¥MEEi si ng an expressi bl e pol ynucl eoti de sequence;
characterised in that said isolated pol ynucl eotide conprises, in a5 to 3
direction wih respect to the sense strand of the expressible

pol ynucl eot i a%’g‘hgnce, an enhancer, a single pronoter, and said

expr essi bl e CHO-KYCemOVErdeuBEaY 88 @8scriBddifor BRamsieN. Sicixd0BORaCEEells vefper abl y
linked to Sals%egerdoﬂo I%rg Ii)’efo\ll\tét]{racr?sftlec%iorc\j %nrtoe%: é—\llvglls. 24 hrs later, cells were transfected with
20 1 ug Luciferase reporter plasmid (phCMV-Luc or pgpCMV-Luc) using 1.5 ul FUGENE
(Roche, UK). For this, FUGENE and DNA were both diluted separately in Opti-MEM |
(Invitrogen), mixed together and incubated for 30 min at RT before added to the cells.
Luciferase expression was analysed 24 hrs later using a Berthold luminometer (Berthold,
Wildbad, Germany). Generally, cell lysis and luciferase reporter assay were performed
25 as described earlier (Lipinski et al., Gene Therapy, 2001 (8): 274-281). Transfections
were done in triplicate and the mean and standard deviation of one representative
experiment are shown (Figure 7). Clearly the gpCMV vector was at least two-fold more
active luciferase than the hCMV plasmid. '

30 The plasmid hCMV-Luc has been described earlier (Lipinski et al., Gene Therapy (2001)
8: 274-281). The plasmid gpCMV-Luc was generated by preparing a Ndel/EcoRI
fragment from pCRScript/gpCMV (customer gene synthesis cdmpany: Geneart,
Regensburg, Germany) and cloning this gpCMV promoter fragment into the blunted
Xhol site of pGL3basic (Promega).
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operably linked to said expressible polynucl eoti de sequence and wherein said
pronoter is not naturally operably linked to said expressible pol ynucl eoti de
sequence. 2. An isol ated pol ynucl eotide according to claim1, conprising at

| east 500 contiguous nucleotides of SEQID NO 1. 3. An isolated

pol ynucl eotide according to either of clhim| or 2, conprising nucleotides
50 to 550 of SEQ ID NO 1. 4. An isolated pol ynucleotide according to either
of claiml or 2, conprising nucleotides 275 to 775 of SEQID NGO 1. 5. An

i sol ated p@hy(mgseotide according to either of claiml or 2, conprising the
pronoter fromthe i medi ate/early regulatory regi on of guinea pig CW
directly operably linked to an expressible nucleic acid sequence to which
it is not rat ur &nliyolateppolginkcfedtidakedpriing An i sol at ed pol ynucl eoti de
according to claimb5, conprising nucleotide 679 to 880 Pf i%%g%@lgp 1. 20
7. An isolated pol ynfrceDrma corwsisige ) least 201, contigrousi thgleorids i si ng
nucl eotides | t BB 7whEremERid ByNGdntibuods nf¥leotia® 8drRstisR0l Yrowedt&Oida® an
according to any preceding claim further conprising an extended,

met hyl at i on- f r eent@pGriekdmantansher abl y |1inked to said expressible nucleic

acid sequence. 9. A geﬁ&lte%mgnqggrrgif)%%g %%?%r&gﬂbyegp%ﬁnﬁlgfei gg%%éP%; pr ecedi ng

claim 10. A eukaryottic éxpr r-acc 0 o 1t. A

vect or accor di nghiractétiset & that sdidrisdlated pol@iubledlde eodifiRisksiimg St tve3' direction
pol ynucl eoti de sequence of nucleotides 1 to 1003 and 1747 to 5749 of SEQ ID
NO " 2. 12. A vectibrregreshithsgenss draphof the sxnresibds pelyapdisotide seauspes.siing

nucl eotides | t 8. ar (o] 3 s | : ector
according to ei 1(:8 hear%g%f gfsq%%ég%%té{i ?#q%%&ceg ori S| ﬁg‘yﬁg@faébﬁei]%gg&lcg’t 0 2592
and 3336 to 7383vhefei5ERd| @hhilier 4s opdrably lidstl toedaid pomputersiwtgclars idiedtht ed

pol ynucl eoti de according to any, of clainms | t 5, or the vector .of any of
il ms 11 to 13 O8O ATTREE Hachalk SinFELE PRUesENy EManE B TSR e

inserting an exprssibbdhe nbleh@ldly &frsbly QRUeNGs BANRCedirbgiiai fblypatregpt i de
into an expression vector according to  any of clains 11 to 13 and further

inserting said vegenec.i nto an appropriate host cell and culturing said host
cell in suitable conditions to allow expression.

2. An isolated polynucleotide according to claim 1, comprising at least 500

contiguous nucleotides of SEQ ID NO:1.

3. An isolated polynucleotide according to either of claim 1 or 2, comprising

nucleotides 50 to 550 of SEQ ID NO:1.

4. An isolated polynucleotide according to either of claim 1 or 2, comprising
nucleotides 275 to 775 of SEQ ID NO:1.

5. An isolated polynucleotide according to either of claim 1 or 2, comprising the
promoter from the immediate/early regulatory region of guinea pig CMYV directly
operably linked to an expressible nucleic acid sequence to which it is not naturally

operably linked.

6. An isolated polynucleotide according to claim 5, comprising nucleotide 679 to
880 of SEQ ID NO: 1.



16. Method according to claim 15, wherein said polypeptide is a
therapeutically useful polypeptide. 21 17. Method according to claim 16,
wherein said pol ypeptide is selected fromthe |ist consisting of: an

i mmunogl obul i n, a functional epitope-binding fragnent of an i munogl obulin,
a growh factor, soluble receptor and b28od clotting factor. 18. A

phar maceuti cal preparation conprising a polynucleotide according to any of
claims | to 8, a vector according to any of clainms 11 to 13, or a host cell

according tp claim idaRAdpalyRiadoras Sach@ia xoa&\ge tbBdife Calalnh, € comprGh Pl Nt ,
buffer or medium WD 2008/ 095156 PCT/ GB2006/ 000802 P108419C8 GP

pronot er. ST25 SEQJENGEEsL g BRRGE SEQIDNM 1.Labor at ori es PLC <120> vectors
conprising guinea pig CW pronoter <130> P108419GB <160> 12 <170> Patentin
version 3.2 <210> 1 <211> 887 <212> DNA <213> Qui nea pi g cytonegal ovirus

<400> 1 ttagt catai igldaichdlggclcagdgaaoaiitg (oggsareledingtd goncatia coapasisg gat 60
t aat acgt ga ggaggtcagc catgttcttt ttg caaa%g actacggtca ttggacgttt 120
3

gattggcatg ggat aagga%tendaacwgy@tionef%g@f%tl and opergply alinked gigatait Grpyessate

gaaagt cccg ggccaﬁdc;e@&ac@(g;eqltg%tega tacggggaca aagcacagcc atatttagtc 240
atgtattgct tggcagaggg tctatggaaa gtccctggac gtgggacgtc tgattaatat 300

gaaagaaggt cagccagagg tagctgtgtc ctttttggca aagggatacg gttatgggac 360
gtttgattgg actgggata t cagcc ttaacqgt . gttctttt caaaggaaac 420
3t gganagte toggdhaattr CIRKGIEREpOIYBCIRNE o A PRerSHEIUBcat at Lt & 450
gtcatgttct ttttggcaaa gagcatctgg aaagtcccgg gcagcattat agtcacttgg 540
cagagggaaa gggtcactca gagttaagta catctttcca gggccaatat tccagtaaat 600

tacacttagt 19t atycakayetisagyoreasan venigagearding teedleiggPcaat tatgactttt 660
tccttagtca tgcggtatcc aattactgcc aaattggcag tacatactag gtgattcact 720

11. A vector according to either claim 9 or claim 10, comprising the polynucleotide

sequence of nucleotides 1 to 1003 and 1747 to 5749 of SEQ ID NO: 2.

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

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

14. 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.

15. 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 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.



gacatttggc cgtcctctgg aaagtccctg gaaaccgctc aagtactgta tcatggtgac 780
tttgcatttt tggagagcac gccccactcc accattggtc cacgtaccct atgggggagt 840
ggtttatgag tatataaggg gctccggttt agaagccggg cagagcg 887 <210> 2 <211> 5794
<212> DNA <213> Artificial <220> <223> Eukaryotic expression vector <400>
2 cgttgtaaaa cgacggccag tgaattgtaa tacgdbtcac tatagggcga attgggtacc 60
gggccccccc tcgaagtttc aagcttcgaa ttctgcagtc gacggtaccg cgggcccggg 120
atctatgtta cttggcagag gccgcatgga aagtccctgg acgtgggaca tctgattaat 180

acgt gaggag (gt caggsRddadcoditd td Oint 3628 8&EhZXat0BdIGALtES 196 IEkd0Rbh Be Qist

ggcat gggat agggt cagcc agagtiaaca gtgttctttt ggcaaaggga tacgtggaaa 300 Page
1 WD 2006/ 0951560RGTihGB0 06/ 0U08®ZlobRtig 82 fOEEoGRGNope-bimdingr fr&Fasht mfcarcgggec

atttacagta
agagggt ct a
cagaggt agc
ggat agggt ¢
gccatttaca
ggcaaagagc
cact cagagt
t gcaaat cag
gt at ccaatt
ct ct ggaaag
gagcacgccc
t aaggggct ¢
t gagcaaggg
acgt aaacgg
agct gaccct
t gaccaccct
acgacttctt

I§t aadep

aact gat ac acaaa cagccatat ttagtcatgt 360. attgcttggc
r aoadnbroee SPgRaE BRaGn JERE TR bRt g e 0n st oo
tgtgtccttt ttggcaaagg gatacggtta tgggacgttt 480 gattggactg
agccagagtt aacagtgttc ttttggcaaa ggaaacgtgg 540 aaagtccc%g
maa%tt@glgar@a%tat&m SUBRIBEE ¢ RODDY ?@&emordtr@t Ocanyt 91t
at Ct GRARaq LFecaoaeRn £aidinkag! ;y26t LARRAR §5P, HopRaatan
taagtacatc tttccagggc caatattcca“gtaaattaca /2 cttagtttta
ccacaeaagdigg gathaint ¢4 agd gpharatatatigalfcadeeptalde tarri8f) extipghe dtfferg
ttcactgaca 840 tttggccgtc

actgccaagt t ggcagt aca tact aggt ga

t ccctoGg¥u

cact ccacca
cggtttagaa
cgaggagct g
ccacaagttc
gaagttcatc
gacct acggc
caagt ccgcc

¥Mcgcet caagt

ttggtccacg
gccgggecaga
ttcaccgggg
agcgt gt ccg
t gcaccaccg
gt gcagt gct
at gcccgaag

act gt at cat
taccct at gg
gcggaat t ga
t ggt gcccat
gcgagggcga
gcaagct gcc
t cagccgct a
gct acgt cca

ggtgactttg
gggagt ggt t
t ccaccggtc
cct ggt cgag
gggcgat gcc
cgtgccct gg
ccccgaccac
ggagcgcacc

900

960

1020
1080
1140
1200
1260
1320

catttttgga
t at gagt at a

gccaccat gg
ct ggacggceg
acct acggca
cccaccctcg
at gaagcagc



atcttcttca

aggacgacgg caact acaag

acccgcgccg aggtgaagtt cgagggcgac 1380

accctggtga accgcatcga gctgaagggc atcgacttca aggaggacgg caacatcctg 1440
gggcacaagc v@g tac ctacaacagc cacaacgtct atatcatggc CQReRa36@Boosed0
aagaacggca t gﬁﬂ?ﬁ cttcaagatc cgccacaaca tcgaggacgg cagcgtgcag 1560
ctcgccgacc actaccagca gaacaccccc atcggcgacg gccccgtgcet gctgcccgac 1620
aaccactacc tgagcaccca gt ccgeloB4gock)cRMagRomotrasTafagaa gcgcgat cac 1680
at ggt cctgc tggagttcgt gaccPEQURNSEJGEINGact ¢ t cggcat gga cgagctgtac 1740
aagt aaagggl 9;C ataa tcagccatac cacatttgta gaggttttac 1800
ttgctttag%’a@égggﬁgégq%g%q?gcccc t gaacct gaa acat aaaatg aatgcaattg 1860
ttgttgt<laer cveogoltSt abmprjehng guinea ptqygvv acemptar aaagcaat agcat cacaa 1920
atttcaqﬁ &g@ tt ttttcactgc attctagttg tggtttgtcc aaactcatca 1980
atgtatctta actagdgicg acctgcaggc atgcaagctt accggtggcg cgcgcgccaa 2040
ttgttaatléee atiit ct ggcc caat gggccg tacgaattcc ttaggctacc gggtagggga 2100
ggcgctt ﬁ q%ﬁgf t ct catg cgctttagca gccccgcetgg gcacttggeg 2160
ctacacaaz %% 8 3? caca ttccacatcc accggccggt aggcgccaac 2220
cggctc 0>cnttggtggc cccttcgcgc caccttctac tcctccccta gtcaggaagt 2280
tccccc &@bcagctc gcgtcgt gca ggacgt gaca aat ggaagta gcacgtctca 2340 Page
2 W 2 q%]&g%g&gﬁgggqu P108419GS GPCW pronoter.5T25 ctagtctcgt
cagatggac a cacc agcaat ggaa gc taggc cttt ca 2400 cggccaat a
geag tggwﬁ tg tt th? tgt g? : gggt 2 g?gg t 2460 0o
gcagc ~1¢cllcgce ctgggcet ca ctggga a 999 gggcgg
gct cagoer Gt SERSON SRUICHIR CHReURA T IBABEIIE OIS gcBggoa
Ct gcacOedakadyRg 3gadiftdaddatfeede ﬂ‘éﬁﬁhié‘gbc&théédt‘éﬁt@@gaggﬁ&‘ﬂ C&@@QQQCCt
ttcgaccagc ttaccatgac cgagtacaag cccacggtgc gcctcgccac 2640 gcgacgac
gt ccccadftfoacets a@%@@g%ﬁﬁ@@@@&‘@ @%%@@éc@ttéaﬂ@@écﬁﬂ?@tm a8Ycgccac
aCCOl COalao{ I8P GEEGER A bEERAE N TAEREEAA0EGHERRIMRG 1ZIAD ctzho:ctcacg
cgcgt cgggc tcgacat cgg caaggt gt gg gt cgcggacg acggcgccgce 2 ggt ggcggt ¢
t ggac c adigtatigghFagcagagad) atptggadp gtqgttw«'-c@tg@eg@gat Wpgta®’s célYcgcatg
gccgagt §.03,86601 keGGL0 OB gy 90RG I e ) cgpggcgeeg
caccggc%%ﬁgaggggcggggm%fgg t c§3:§g§§? ggtc cc é%bg cgaccaccag
g?caaggwmgafggw@ametmgem@cm @gt@@a@tg%wgmcc@agm géé@g;:cggg
gt gcccg C a g ct cggc
't cacoot Dhkffe HAREEC TaORRaR: SRR SRR lEM A Caf0acccoc
aagcccggtcgtmtgacgtggca@cgagmgagg @egpraguycgcaggactag adgirastetg 540

cagagggaaa gggtcactca gagttaagta catctttcca gggccaatat tccagtaaat 600

tacacttagt tttatgcaaa tcagccacda aggggatttt cccggtcaat tatgactttt 660

tccttagtca tgcggtatcc aattactgcc aaattggcag tacatactag gtgattcact 720

gacatttggc cgtcctctgg aaagtccctg gaaaccgctc aagtactgta tcatggtgac 780

tttgcatttt tggagagcac gccccactcc accattggtc cacgtaccct atgggggagt 840

’ggtttatgag tatataaggg gctccggttt agaagccggg cagagcg 887

<210> 2

<211> 5794

<212> DNA

<213> Artificial

<220>

<223> Eukaryotic expression vector

<400> 2

cgttgtaaaa cgacggccag tgaattgtaa tacgactcac tatagggcga attgggtacc 60

gggccccccc tcgaagtttc aagcttcgaa ttctgcagtc gacggtaccg cgdgcccgag 120

atctatgtta cttggcagag gccgcatgga aagtccctdg acgtgggaca tctgattaat 180

acgtgaggag gtcagccatg ttctttttgg caaaggacta cggtcattgg acgtttgatt 240

ggcatgggat agggtcagcc agagttaaca gtgttctttt ggcaaaggga tacgtggaaa 300
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gagcgcacga ccccatgcat cgtagacgaa
t cacgagatt tcgattccac cgccgecttc
cgggacgccg gctggat gat cctccagege
cct aggggga ¥8 @%Egﬁé aacacggaag gagacaatac cggaaggaac
acggcaat aa aaagacagaa taaaacgcac ggtgttgggt cgtttgttca taaacgcggg 3540

gttcggtccc agggctggea ctct gigmadbcRepORApraBtaasssratt g gggccaat ac 3600
gcccgagkttgggtd acttdchgta agaiyataar gggatasargadage gt gaamggcatpgtaggdeec 3660

at gaccgacc aagcgacgcc
t at gaaaggt tgggcttcgg
ggggat ct ca tgct ggagtt

caacctgcca 3300
aatcgttttc 3360

G podiao

gcagccaacg .t c cagc, aggcecccca ttttgttcc ctttaaqt ttaattic 3720
Gage: (e phaAasaye eE IPGGREERY Federythy droBbnaf it Cad2ly 370
ot 880t fang 1L antt o L aanet cant roeqortte cagtooaaa. aocatagty 3900
ctaactcaca ttaattgc cgct cac ccege c cagtcgggaa acctg g
o ago HATERoRS LS BERTHODRTC A ATANT Y AR oLt Co R, SEgace o0 1t OFRT 3960
aaat acqiaftcargq iget Prahcs gUasdatdh Do agtR@aiRaeFrachgrrhatRitgagidacaateaat 4020
att gaaaaa tgaa%ggtat? ag%attcaac atttccgtgt cgcccttatt ccctttt%bg 4080
Cggoat HTEGEEET BOEIAOROT PGS AR tE ST ET G S a A9 B g at D g 4140
aagat cgghiadygoicdetgagicagstacaca ttE@ageddedathet aagaRatgddaaagagc 4200
ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa gttctgctat 4260
g% ?g;:g‘?;ﬁaﬂt"éf? élggzggga%ﬁ%%?@gﬂ% 93 aeEg e aéEY%ngf‘i@it Hlat ?Jéet 235238 .
attctc éa 34 a2 eacaddactd a gaddgal @dpa age
3 WO 20 6/6?%% g PCT/EBZ06%%600855@g%10841968a%%%wv ngnfler.STZS t gacagt aag
agaat t HtgeCH§E JACHIYRA29 F8ECH08%Y croeicazttadetajebdcegiorcata %8Rt t ct gac
aacgat eager gl fagRdcAtaktfdacesf thhddcd@r @&&@&%Qgﬂﬁ%@%&o gatgtaac

tgat cgtt'gggaac cggagctgaa t gaagccata ccaaacgacg 60

e
ﬁgcgt gacac

Bt acttac
fRgoaccact

t cgct

cacggi RORIGIAJRAgI9G e £A0EEIAGR I§E9RIARGR DEUIRA RSt BEEGCABED
tctagc a

ot goolt e A e Y I L A, Y aacs
t gggt cetagecaug ACcotrAagIe IFBERAIYHY agcatayatd) groavsagedsc ggargan@a0 Yt cgt agt

00t oo CacRFf PR E-E ARl SPRIBI I ARATEANR AT 108G Do

aat gaatc
ggccaacgrgcuggguageygct garitayggt gaptagygogctagrrycmgctdagad&B80 1A60gct cact

At acoot 1arachoh gadteeh GHAGeeR SaRgRR Shealten Bidkotido £R80000050

Caaaaggoracygasuggtaggaaggeargag dctamingoyr ghgtgaadgac agaywyobdLd 1380
accctggtga accgcatcga gctgaagggc atcgacttca aggaggacgg caacatcctg 1440
gggcacaagt tggagtacaa ctacaacagt cacaacgtct atatcatggc cgacaagcag 1500
aagaacggca tcaaggtgaa cttcaagatc cgccacaaca tcgaggacgg cagcgtgcag 1560
ctcgccgace actaccagca gaacaccccc atcggcgacg geccccgtgct gctgcccgac 1620
aaccactacc tgagcaccca gtccgccctg agcaaagacc ccaacgagaa gcgcgatcac 1680
Iatggtcctgc tggagttcgt gaccgccgcc gggatcactc tcggcatgga cgagctgtac 1740
aagtaaagcg gccgcgactc tagatcataa tcagccatac cacatttgta gaggttttac 1800
ttgctttaaa aaacctccca cacctccccc tgaacctgaa acataaaatg aatgcaattg 1860
ttgttgttaa cttgtttatt gcagcttata atggttacaa ataaagcaat agcatcacaa 1920
atttcacaaa taaagcattt ttttcactgc attctagttg tggtttgtcc aaactcatca 1980
atgtatctta actagagtcg acctgcaggc atgcaagctt accggtggcg cgcgcgccaa 2040
ttgttaatta agatctggcc caatgggccg tacgaattcc ttaggctacc gggtagggga 2100
ggcgettttc ccaaggcagt ctggagcatg cgctttagca gccccgctgg gcacttggeg 2160
ctacacaagt ggcctctggc ctcgcacaca ttccacatcc accggccggt aggcgccaac 2220
cggctcegtt ctttggtgge cccttcgege caccttctac tcctccccta gtcaggaagt 2280
tcccececeege cccgecagete gegtcgtgeca ggacgtgaca aatggaagta gcacgtctca 2340
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gct ccgecccc
gacaggact a
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catagﬁaofééf‘{g

d

ta attttt
£92993% ca

efd

gaaaattacg tgtgactttt
99 %@FTtg

ttitt aggeigcagtiyl eqdbbicdsradeassl dgb@&dctaea%cts@g@t:@%@t@g&atsgﬁgaem

agctgtgtag tacagcatat aaagaittca gctctgaggt ttttcctatt

(ggcttg aaa
9

at t gt t PAYAICHILS: FRACGAICACGREISILIISE FA9L9RIILI FICIEAFEHE ACCEITO8S c gO?

8 OVD 2o S e AR “@ﬁ%%%ﬁg%&sg%%%ﬁﬁ?%g‘%%%?Céw

at ggaad§¥9erIeeI9yGAIICECFoRIgNTRITYA 3AIE0IAV0E 1 IPIAEARIGY1RaLIEEIY 5460
agtctcctca gcggtggett ttctgecttgg cagcctcagc ggctggcgee aaaaccggac 5520
tccgeccact tcctecgeccg ccggtgcgag ggtgtggaat cctccagacg ctgggggagg 5580
gggagttggg agcttaaaaa ctagtacccc tttgggacca ctttcagcag cgaactctcce 5640
tgtacaccag gggtcagttc cacagacgcg ggccaggggt gggtcattgc ggcgtgaaca 5700
ataatttgac tagaagttga ttcgggtgtt tccggaaggg gccgagtcaa tccgccgagt 5760
tggggcacgg aaaacaaaaa gggaaggcta ctaagatttt tctggcgggg gttatcattg 5820
gcgtaactgc agggaccacc tcccggdttg aggaggctgg atctccaggc tgcggattaa 5880
gccccteceg tcggegttaa tttcaaactg cgcgacgttt ctcacctgec ttcgccaagg 5940
caggggccgg gaccctattc caagaggtag taactagcag gactctagcc ttccgcaatt 6000
cattgagcgc atttacggaa gtaacgtcgg gtactgtctc tggccgcaag ggtgggagga 6060
gtacgcattt ggcgtaaggt ggggcgtaga gccttcccgc cattggcggc ggatagggceg 6120
tttacgcgac ggcctgacgt agcggaagac gecgttagtgg gggggaaggt tctagaaaag 6180
cggcggcagc ggctctagcg gcagtagcag cagcgccggg tcccgtgegg aggtgectcct 6240
cgcagagttg tttctcgagc agcggcagtt ctcactacag cgccaggacg agtccggttc 6300
gtgttcgtcc gecggagatct ctctcatctc gctcggetge gggaaatcgg gctgaagcga 6360
ctgagtccgc gatggaggta acgggtttga aatcaatgag ttattgaaaa gggcatggcg 6420
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ccatgttctt tttggcaaag gactacggtc attggacgtt tgattggcat gggatagggt
cagccagagt taacagtgtt cttttggcaa agggatacgt ggaaagtccc gggccattta
cagt aaactg at aC@g/ﬁ%ac aaagcacagc catatttagt catgtattgc t
gt ct at ggaa Y ¥ cgtgggacgt ctgattaata tgaaagaagg t
gtagctgtgt cctttttggc aaagggatac ggttatggga cgtttgattg gactgggata

gggtcagcca gagttaacag tgtt oiobithce dremd pramresif@gaagt cccgggcecat
t t acaghggragtivg atgact gty gmagbgivac agcograted gtggugpaga gotagghadtt t géfsaa

agagt  sorpt A5 PoFHda RHCER PRI b AR RIRBEY o G0

at cagc gargtaag gumatticct carggtaga dttadggagd chtttccctt ageiyggygrc ggéanoc
Gaaag: il AREER g AEBLRRLT ARG Baoa R bR BEE ot
cgccccagdagggaat catttgotcce cangt amge acgtmggg aggdaygatd atgectgtat at 6z29g

s i BT o oo

gHp g
aacggccamr@@lgt gngegiatyt eRggegag @g&mwmte@c@cwmtaaggwaa@mog

cct QR et GRR St T LMB0 HGETRELT BlCatARale Aess JaEycal il

accct gz}'E

ttctt C&a@atﬁmcﬁﬁft%:&c%g@b%gﬁéﬂﬁ ﬁh@&t&ﬂﬁﬁ%gﬁ‘g&@@@tﬁiég@t@ﬁ aagepac
gacggcaact aca acccg cgccgaggt g aagttcgaigg gcgacaccct ggt gaaccgc
at cgagdTEHEI2AE Eeltat 9392 ae' Y FAEHTEER AL TR JGERE €SSt 9
tac aactc@&@aa@@ggé‘g%ea&g@%@cggﬁge @lcHEEYa 83 G clfgasR Yddsyrgd i€ at £o8a0

gt gaact tca agat ccgcca caacaf cgag gacggcagcg tgcagcetcge gaccact ac
cagcag&&%t%c%ﬂ%%ﬂég%@éﬁg Hcaetages @@9%%955@%\&66%996 stct e

acccCaglegdhafély! SAfYachagoRtcesfdt HYIYAALEHGYratGREAABEL1GGhYC! IR0
ttcgtgaccg ccgccgggat cactctcggc atggacgagC tgtacaagta aagcggc%gg)C
gact ct 48RA00EHtaAagE (Ea9CAOEERATE 232693088] JIU2REA05EY (C§RRATERBGIAAR

tccecac %Q%atf?g%cﬁé&ae&g%t 9&%@? @g?@&éb%% Ygaat ot tg%%&gg%bﬁacﬂﬂi
ttattgcagc t taat ggt 't acaaat daa datagcat Cacaaatttic aCaaat aaag
cat t t t toggatrafeqggegiicagaatggetiFagegtt @fgaemaacﬂcgtmaeahttgtwag@m aaéidy

t t
R S e e R L 41

gcagt ctaygtatgeatt griyetyaddagiragoat Pcggyrtedicctipgtye ttacttagatyt ggsan

Page 9 MR Z00R! 09balydr 2L F2e0RS 43505 o

PR3

attgatgtgc aaaactgttt 7560
tgggcctggg ccgctctgta tttgaacttt gttacttttc tcattttgtt tgcaatcttg 7620
gttgaacatt acattgataa gcataaggtc tcaagcgaag ggggtctacc tggttatttt 7680
tctttgaccc taagcacgtt tataaaataa cattgtttaa aatcgatagt ggacatcggg 7740
taagtttgga taaattgtga ggtaagtaat gagtttttgc tttttgttag tgatttgtaa 7800
aacttgttat aaatgtacat tatccgtaat ttcagtttag agataaccta tgtgctgacg 7860
acaattaaga ataaaaacta gctgaaaaaa tgaaaataac tatcgtgaca agtaaccatt 7920
tcaaaagact gctttgtgtc tcataggagc tagtttgatc atttcagtta attttttctt 7980
taatttttac gagtcatgaa aactacagga aaaaaaatct gaactgggtt ttaccactac 8040
tttttaggag ttgggagcat gcgaatggag ggagagctcc gtagaactgg gatgagagca 8100
gcaattaatg ctgcttgcta ggaacaaaaa ataattgatt gaaaattacg tgtgactttt 8160
tagtttgcat tatgcgtttg tagcagttgg tcctggatat cactttctct cgtttgaggt 8220
tttttaacct agttaacttt taagacaggt ttccttaaca ttcataagtg cccagaatac 8280
agctgtgtag tacagcatat aaagatttca gctctgaggt ttttcctatt gacttggaaa 8340
attgttttgt gcctgtcgct tgccacatgg ccaatcaagt aagcttatcg ataccggtgg 8400
agctcaagct tcgaattctg cagtcgacgg taccgcgggc ccgggatcta tgttacttgg 8460
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P108419GB GPCW pronot er. ST25 ctggcctcgc acacattcca catccaccgg ccggtaggcg
ccaaccggct ccgttctttg 10560 gtggcccctt cgcgccacct tctactcctc ccctagtcag

gaagttcccc ¢ce ccgc 10620 agctcgecgtc gtgcaggacg tgaca acg

t ct cact agt &%%5‘8%9%3 10680 tggacagcac cgctgagcaa tggaagggg% @gggc ttg
gggcagcggc caat agcagc 10740 tttgctcctt cgctttctgg gctcagaggc tgggaagggg
t gggt ccggg ggcgggcetca 10800P10§ OERIV pranugg C3y3§ QCQQQCQCCC aaggtcctc
cggaggEeEYIEOat TR 0BBI9aIHE  I93631A9Y d§RrHAGIET 2g9299E62 gt B3Pt cctcttc
ct cat CLEggrede Cide 5&@%%%%@@@%5@&5@&3@@@3@9& 9862RYeGCacs kgt gcgect ¢
gccacccgcg acgacgfccc cCcgta cgcaccctcg ccgccgcgtt cgccgactac
cccgcc&é@&a@g@a@é@@gtl1@¢@t9$§at4ﬂ9§g@59%@9éﬁ9§%‘g 9&@%‘@@@%@:%8 agct gcaa
gaact Cth&iGal GYCHGIGEgad 1HQ! gca&geg&a&sg&sg@fcs 2864 +kg Sgabe ICsABaACIacyge
gccgecggt gg cggtctggac 1116 cacgccggag agcgicgaag cgggggcggt gttcgccgag
at cggc gtglatggnat AFEEEHI2 1SULO99andt grigetinata doripganed terargoag cad8“Pagat ggaa
ggcct Col a0 CARCAGRECGg é%ﬁggg&s@@%@ 980& CUEQROE chEEfaes ACsall couCatC
tcgcccgacc accagggcaa 1134 gggt ¢t gggC€ "agcgccgt cg tgctccccgg agt ggaggceg
gccgagoggisagesgggratgracag 1ungct iy cateaeqdgay £gheaaragly ccgeqascataad®dt ccecttc
t acgag g C a9 cgcgcacc
Lo g oy e R e g
gaaaggagagsatetygearagteccl 1gRRgcaraatagytanyte @yagauggar aggettratgcgdegcccaacc

1 {
S S AR R SRS IR SRR SRCsbg D o0

cccacc (alta;a_:gcggggaq:ggggattt 1ﬁ<ﬁz(¢ggma'agaaagarttg gaaggagec aagtggraggaadipPaacccgceg

ctat gac a taaaa a 11820 a C ttt t cat aaac
gcggggt tac Eﬁégg%gcfl%%at?cgtgc cﬁ:%af %éggag&ttgé ccgcgag %ccggégttggggcc

aat acg cgaaag;tcgttt ggztahccwgct l&Hgtattgtt cacgytge cm:gcgnamtt aggddagga gt 9aggcccag
ggctcgca 2000 caac cc_cccagct cccttta agggtta
attt cgaf@ ‘fccf“gtd: 8 26“@(59*“%%%9?%%%?@3&‘&9??8% qqalfﬂafgg?t g9 ogt ccgctc

acaatt (ggafncggaacajaagg:g&g&@,age@acgg@amaat@gaq;cgha aigerjaggggoseicct aat ga
gt gagctaac tcacattaat 12180 t tcact ccc ctttcca tc aaacctg

t cgt gc@&@%gcgi‘%ﬁﬂﬁﬁﬁﬁcafzﬁwgt %fg@g%ggaté% fgtég YgsIRPELt a4 gttt at t

tttct aaatggceada ﬁ@@@hﬁﬁZMggéﬁgaﬁml@gcgad@a&iﬁﬁ@ dgga@avg&gat oggmAt gct t ca
ataat att a C gCCC ttattccctt

aaaa a 12360 ta at tcaacatttc
tttt gcg"ﬁ ctopaqt ggac,tﬂg-%cafz‘&%W& g’i&F&EgF CEL095638 KEEHHEE ga 22yt aaaaga
t gct gaagettgaed! hediehtych2d€dttrEmfeclagtitdedchtacatfgaa g::hgga&tgﬁ&cage@tﬁgcggt aa

gatcctt

%ag agttttcgcc 12540
tcaagt

gacggcaact
atcgagctga
tacaactaca
gtgaacttca
cagcagaaca
acccagtccg
ttcgtgaccg
gactctagat
tcccacacct
ttattgcagc
catttttttc
agtcgacctg
tggcccaatg
gcagtctgga

ccgecatgec
acaagacccg
agggcatcga
acagccacaa
agatccgcca
cccccategg
ccctgagcaa
ccgccgggat
cataatcagc
cccectgaac
ttataatggt
actgcattct
caggcatgca
ggccgtacga
gcatgcgett

cgaaggctac
cgccgagatg
cttcaaggag
cgtctatatc
caacatcgag
cgacggcccc
agaccccaac
cactctcggc
cataccacat
ctgaaacata
tacaaataaa
agttgtggtt
agcttaccgg
attccttagg

tagcagcccc

gtccaggagc
aagttcgagg
gacggcaaca
atggccgaca
gacggcageg
gtgctgctgc
gagaagcgcg
atggacgagc
ttgtagaggt
aaatgaatgc
gcaatagcat
tgtccaaact
tggcgcgege
ctaccgggta
gctgggcact
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Page 10 WO 2006/ 095156 PCT/ GB2006/ 000802 P108419GB GPCW pronot er. ST25
ccgaagaacg ttttccaatg atgagcactt ttaaagttct gctatgtggc gcggtattat 12600
cccgtattga cgcc caa gagcaactcg gtcgccgcat acactattct c 660
t ggtt gagt a 8&5@8@@@@6 acagaaaagc atcttacgga tggcatgaca g?§§§§§§§@” 720
tatgcagtgc tgccataacc atgagtgata acactgcggc caacttactt ctgacaacga 12780
t cggaggacc gaaggagcta accgeldg4tioce geeapesriot@g8y2mt cat gt aact cgcc 12840
t t gat CFOILLIGoR ACBLAFEECAC CYERIAGEH CCATIROAqTaceraccaacd atraftcfii@actfa@a 12900
tgcct 2as, cr-Tolg s feTod a@&é@ &ocacigsbgy 12960
ctt cc%ggcggagggﬁggtggg%%gg%Cagggg%akt g%gagt t gcag accgtgct tctgc 13020
gct cgpastegagte ggataggacy Jordapatayy aagtpgtacgatctoagpagceirgtocragc gtdpggt 13080

cacon Ry e R A D BB B A0 13200
cct cactiactacabgoatttghod gattagage tagda@geagataoattodagt 9granggrat ci§ée a

13260
ot oeora e e aHatshod JEaRAEER BERERES Epe Rl RGO M 13300
gt t at cagttcapaatgrgcRrgycagacayc gy tabayatira ricatgbayuageaagt tegragt®dba 13440
Coagearadcr ik a0RaaHat aPadlc e (Mg, bEcABIARORRELRtce itk
at accaggyggedgth ayesaicgcg @agadoegtt cggtqaetmd etcgreddict gopaacat grivgat

13500
taccogal ae g L R CR R

13560
13620
ctgtccgce 13680
ot ot aqHE el (EERaYCd gPsaE 13740
ccccgt tgagtaRe greggahgg agegddragc gogaaaged ategrgydgt gaictggaactiaggt 13800
aagacacgac ttatcgccac tggcagcagc cactqgtaac aggattagca gagcg a 13860
£ ot agq COGEC45eD ARLBEGe] CPREaTY S oM AL PR C s P a9 E By ahgdhe 13920
| agt at §t@aycgat cicgegrgg (@gt BABGL @cagitggar ghcctgorpaaggagatdgyglgot c 13980
ttgat ccggc aaacaaacca ccqgctggtag cggtggtttt tttgtttgca agcag t 14040
{ acgcgRchAd8R HEGERTO0T (AL Ra BECI i FEOGHE TR ARTH9BGA L Lehc 14100

tgggt JgRAe @R el tid khBtcce2d aghggeddds géeRdcgce? tegugohcc <2de Artifici al
< >

cgccttectg
cgtcaccgcc
cggtgcctga
tgcatcgtag
tccaccgecg
atgatcctcc
actgaaacac
cagaataaaa
tggcactctg
ttttcecccac
gcggcaggcec
atggtcatag
agccggaagc
tgcgttgege
cttttcgggg
tgtatceget
gtatgagtat
ctgtttttgc
cacgagtggg

gagacctccg
gacgtcgagg
cgcecgeccce
acgaaatgac
ccttctatga
agcgcgggga
ggaaggagac
cgcacggtgt
tcgatacccc
cccaccecccc
cccagetttt
ctgtttcctg
ataaagtgta
tcactgcceg
aaatgtgcgce
catgagacaa
tcaacatttc
tcacccagaa

ttacatcgaa

cgccccgeaa
tgcccgaagg
acgacccgca
cgaccaagcg
aaggttgggc
tctcatgetg
aataccggaa
tgggtcgttt
accgagaccc
aagttcgggt
gttcccttta
tgtgaaattg
aagcctgggg
ctttccagtc
ggaaccccta
taaccctgat
cgtgtcgecec
acgctggtga
ctggatctca

ccteecctte
accgcgeacc
gcgeecgace
acgcccaacc
ttcggaatcg
gagttcttcg
ggaacccgceg
gttcataaac
cattggggcc
gaaggcccag
gtgagggtta
ttatccgcte
tgcctaatga
gggaaacctg
tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga

acagcggtaa
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tacgagcggc
tggtgcatga
gaaaggagcg
tgccatcacg
ttttccggga
cccaccctag
ctatgacggc
gcggggttcg
aatacgcccg
ggctcgcage
atttcgagct
acaattccac
gtgagctaac
tcgtgccage
tttctaaata
ataatattga
ttttgcggea
tgctgaagat
gatccttgag

tcggctteac
cccgcaagcc
cacgacccca
agatttcgat
cgccggetgg
ggggaggcta
aataaaaaga
gtcccagggce
cgtttcttecc
caacgtcggg
tggcgtaatc
acaacatacg
tcacattaat
atcgcgagca
cattcaaata
aaaaggaaga
ttttgccttc
cagttgggtg
agttttcgcec
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<223> Eukaryotic expression vector <400> 4 cgttgtaaaa cgacggccag tgaattgtaa
t acgact cac tatagggcga attgggtacc 60 gggccccccc tcgaagttta aacatttcta
gcgctaccgg actcagatcc cctccgecgec 120 Page 11 WO 2006/ 09

PCT/ GB2006/ BH8F95BP08419GB GPCW pronot er . 5T25 t acagct géiﬁ;g‘%%"é@g‘{sgzcg
aagggggagg gagccgggag ctgcgcgcgg ggeccgeceggg 180 gggaggggtg gcaccgecca
cgccgggcgg ccacgaaggg cgggeeesmrigcs Geang paendted 12609999999 aggggccggce
gCcCgCgeweaoancy Juateeagty ggorasaatly thpag by ggtaotogcageaayettpic d8gcggca

cttacc cggggc
g e R L s P
gcgccatapitgaggy arcecgtc Gaaddaasyc agcurgoas) guock8nacagotragggan 4y28t cctcc

Rocago RS IFMRe0aR L AARIEI FANIRENE Backier R0 PR ot
at t gcgtwyhggpaa crRaygaicta tagagt Ayt tgtagatat ggeRBbcatyytractcgay 28#9ggccga

gt caat ¢c¢ tt a a aaaa aa_ [ C ttctgg
L 00aqo T B Kasdttad AAIARRES AR T Lo D RERERARE BRch b cre
caggct ygaygtaigt aeayggcaach Groytgggr agttaahid agg@dactaattaprgtagn T2860t ct cac
ctgccttcgc caaggca ccqgggaccc tattccaaga 900 t agt aact ggactc
{ agoot FERGCq0TA T TRAF T TR AN E AL % A0RCAR 1% A0T GRB99T LRGPt GT0ot ggce
gcaagggt?:@gmg&tgyt@ameaﬁgbtﬂmg? c&w@{asﬂ@gggaidggggt gﬁ@mgg@% E maéngccat tg
gcggcggat a c ac gcgacggcc acgt agc aagacgc 09g9gggg
aaggt t ‘E%Q%%ga 66‘5?{1":80‘%88 £¢ & Hﬁ%ﬁ‘gg‘ég‘ﬂg’c‘i“fﬁﬁtc ag%&jga glgj(c%ﬁggt cccg
t gcggagEi@acdog Ciaslicagycadidedtddatd 2OGERAYSF AdadatQfct gagitaghepCc13Apagcgcca
ggacgagtcc ggttcgtgtt cgtccgcgga gatctctctc 1260 atctcgctcg ct gcgggaa
At g0 EHACHE (ERARALF o0 CRCTOHIAY REEIAE GLITIIOT ORTTFANSHT a13Aagt t at t
gaaaagdesdcddid Caggedordt tgdgeae6d d&@@i&ﬂé‘@@kt@&%@gc ¢ea&gaseCJ18Riccgt ggg
agagaggcag gaaat cggac caattcagta gcagtggggc 1440 ttaaggttta tgaacggggt
ct t gagBEHEIGHFO T FAGEGYIE AEILESEIAgE FOLRERISE CAC9RII EgEHFEREL cd3 P ¥cgecat tt
ccett C@Gﬁa&c%ﬁ%ﬁﬁlg%gat%ggﬁﬂﬁé atafa&?acc‘atc?%a%éggag QGeegah e C 1544Ct 9ggat
gaaagt gggg cgcggaggcg ggaattctfa ttcccttict 1620  aaagcacgct gcttcggggg
ccacggogt@ogasct e9fgarranst ¢ Yagtoch wagetitEEa£ptamghcc YEEeReas9t glarlyyt accge
gggccc a t a ggacat
Oooart St Clo el Aol GHERSYN CRRRECPAIRCoias BLERALAPA15600
ataccaggcg tttccccctg gaagctccct cgtgcgctet cctgttccga ccctgecget 13620

. taccggatac ctgtccgect ttctcccttc gggaagegtg gecgctttctc atagctcacg 13680
ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag ctgggctgtg tgcacgaacc 13740
cccegttcag cccgaccgct gcgecttatc cggtaactat cgtcttgagt ccaacccggt 13800
aagacacgac ttatcgccac tggcagcagc cactggtaac aggattagca gagcgaggta 13860
tgtaggcggt gctacagagt tcttgaagtg gtggcctaac tacggctaca ctagaaggac 13920
'agtatttggt atctgcgctc tgctgaagcc agttaccttc ggaaaaagag ttggtagectc 13980
ttgatccggc aaacaaacca ccgctggtag cggtggtttt tttgtttgca agcagcagat 14040
tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg ggtctgacgc 14100
tcagtggaac gaaaactca 14119
<210> 4
31 o
<213> Artificial

<220> . .
<223> Eukaryotic expression vector

<400> 4
cgttgtaaaa cgacggccag tgaattgtaa tacgactcac tatagggcga attgggtacc 60

ggdcccecccc tcgaagttta aacatttcta gcgctaccgg actcagatcc cctccgegcc 120

Page 11



aaaggactac ggtcattgga cgtttgattg
tgttcttttg gcaaagggat acgtggaaag
ggacaaagca cagccatatt tagtcatgta
t ggacgt ggg %’P f aat at gaaag aaggt cagcc agaggt agct
t ggcaaaggg atacggttat gggacgtttg attggactgg gatagggtca gccagagtta 2100

acagtgttct tttggcaaag gaaaensagscraetMvceanotecst2s acag taaactgata 2160
12 WD 2088/t 006 G CRUTYIGRANYE § €0 6X0X CIJIRY SAD PEI agPCIAECHEcagot er 1825

ct gggméﬁggﬁfgeﬁ&aﬁcﬂg%@gﬁ cGdyBidol! { hoBEARAIANSROLS00RRE! 2220

cccgggcagc tagtca ct gdg ggaaagggtc "actcagagft™ aagtacatct 2280
t t ccage§edsoasa aueducag9a 466aq06eei Ctaoaaatut gaocgetagat 9999699<90aaadd®g 2340

attttc C cca t 2400
Gucagt TRA AR S Gesarcd Caet e P aat: e cpR R A el (038 . 2460
;: g c: C akggy2r9099) 9a99ra0 9o QY 0geancag e aeaggamcg?argcagtm(;gmctm ;: ;: adeat gg E23 8
ggtcc g agaqg
coguocan gt ShRIPeg BEde e, AR S SRR 20000 2040
t caccogmatooygt gganatcc gatgryagc 90aNesHYC Yapgggdaaagapgeccataagbita g ;gg
gcgtgtcc agggc cgatgcca, cctacggcaa gct gacc aagttc t
gcacca cégg“gg%gg?‘b%?gt‘g gag%gccga@% tEEczf?%%%c 1@ gﬁéc%%tgc%c@ tac 38@ g 2820
t gcagt gikcigoe ey YoaPigast € At gguygesa ghgaataagtayacgayaiat gitgat gt ccgéca 2880
tgcccgaa gmytacgtccag %agc caccactcttcttcaq:ggac agggé a%ptacgg@a 2940
cccgcg%t@g §8? §AAAEIH S §5%% R B9y 539 ﬁacag‘t 4§93 aagggta 3000
t cgact §aactagq IYeegetgRagdiRA LYY caoRacAagat taggaftfaacarettagaacagec 3060
acaacgtcta tatcatggcc gacaagcaga agaacggcat caaggtgaac ttcaagatcc 3120
ggcac a%@é?agég%é’é’é%éﬁtgdj%? 58% af:gag"@E E%cc@f:%\%a&:té‘@tﬁ%f@ac c %é@ a
RS ESTRn s P v B s S e i i A
ggat ca89@etaagk @&F@Qﬁ&gt@ %ggfﬁttaegd Cé@&éé&@c @%ngéb‘%é‘aﬁgg@gg%&f&t c agégt
cagccagargggractidib eddgc@ YehhddoR6d ghgddgti@dartRg§EdtC aaqigdyyet CCoRot
gaacct gaaa cataaaatga atgcaattgt tgttgttaac ttgtttattg cagcttataa

3180
£ ggt t B RARUGCHR FGEOERRATY PH08E00A TR J09GATEEALA AFIAEATE T 029UE29%00c acl0§R A

3240
3300

ttct aghddabgd9t tdy9dddeBod dabGitlcta¢ ahMbgdd @é‘ag‘“cb?&ﬁ:%%g@ébttgcaﬂ%a

t gcaagctta ccggtggcgc gcgcgccaat tgttaattaa gafctggccc aat gggcggt

c

gcat gggat a gggt cagcca gagttaacag 1860
tcccgggcca tttacagtaa actgatacgg 1920

ttgcttggca gagggtct at gﬁg@gg%ﬁ&ﬁmégig

3420
3480
3540
3600
3660

3360
acgaat PESRPCA0E FEOAANEGCY JIOSIURIGEY CHELEOEAY BgtI@AEEIC 89RICA9egagcZ0Bc 3720

cagttctcac
atctcgeteg
tttgaaatca
cggccagecg
ttaaggttta
| tcageetecc
ggacgctgec
aaagcacgct
tctgcagteg
agtccctgga
aaaggactac
rgttcttttg
ggacaaagca
tggacgtgag
tggcaaaggg
acagtgttct

tacagcgcca
gctgcgggaa
atgagttatt
cctececgtggg
tgaacggggt
ggcgccattt
ccgctggggt

gcttcggogg
acggtaccgc

cgtgggacat
ggtcattgga
gcaaagggat
cagccatatt
acgtctgatt
atacggttat
tttggcaaag

ggacgagtcc
atcgggctga
gaaaagggca
agagaggcag
cttgagcgga
cccttcactg
gaaagtgggg
ccacggcgtc
gggcccggga
ctgattaata
cgtttgattg
acgtggaaag
tagtcatgta
aatatgaaag
gggacgtttg
gaaacgtgga

ggttcgtgtt
agcgactgag
tggcgaggcc
gaaatcggac
ggcctgageg
9999tggggg
cgcggaggcyg
tcctegggat
tctatgttac
cgtgaggagg
gcatgggata
tcccgggeca
ttgcttggca
aaggtcagcc
attggactgg
aagtcccggg
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cgtccgegga
tccgegatgg
gttggcgcct
caattcagta
tacaaacagc
atggggagct
ggaattctta
ctcgagetcea
ttggcagagg
tcagccatgt
gggtcagcca
tttacagtaa
gagggtctat
agaggtagct
gatagggtca

ccatttacag

gatctctctc
aggtaacggg
cagtggaagt
gcagtggggc
ttccccacce
ttcacatggc
ttccctttct
agcttcgaat
ccgcatggaa
tctttttggc
gagttaacag
actgatacgg
ggaaagtccc
gtgtcctttt
gccagagtta

taaactgata

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

Page



gctttagcag ccccgetggg cacttggege tacacaagtg
tccacatcca ccggecggta ggcgecaacc ggetccgttc
accttctact cctcccctag tcaggaagtt cccccccgec
gacgt gacaa YOIy cacgtctcac tagtctcgtg cagat ggaca
gcaat ggaag cgggt aggcc tttggggcag cggccaatag cagctttget

ctgggct cag aggct gggaa ggggtrig8419Ge gargyy pygmptet ca@§ggcyg ggct Ca%g g
cggggc §ETaERR (LFAERAACAE ATt E/Y Kl TECHFEE VEaaagagey rte92aa@tagcedic

gt ct gceee%?&ggtéﬁﬁ
13 WD 2006/ 095156 P
gagt ac AhERIICARTGREG28 Cta@gtareE HgeaEyho§aaatceea§aerra8g9%hc gt

Cl CYCCEetd bl CATEAR o8 ATLECARE AULYCHR Tt ELILEDe§ELIREC CISLARC
at cgagcggg tcaccgagct gcaagaactc ttcctcacgc gcgtcgggct cgacatcggce

aaggt guTIrR@cirFasHaat Jragteirey Hogeeyet creffareta c§etI9gagagetfic
gaagcyggagasddt Aot 8516 AAYALCAFE HLYERRR) AYcHdaad LYRL O t CEHHI

ctggccgtgc agcaacagat ggaaggcctc ctggcgccge accggcccaa ggagcccgeg
t ggt t cEBGkSCRTACRECTIYIE AUBNELATEE Afa8gtatat Jaoeuestie gotttagaas ag2yéc
gt cot 9ghes, £Lad ag@pC
D oo CkiducatdIag 060 AIEAATE CALLRTE0 Wl AEEGC Hak0adcthD 97080
gaggt grcaTopEyosItugom tcayoygiage Biigeaurgy CYtEGCIgy GROTAGTE gaC GRS
ccccacC CC.cagcagcaccc accaga a ca ac C cat acC a
{ ocaodRatr b dahocal WHdRtaa deRied e ii P b B0 PR
at gaaagghdcagagctdaggtrcat gugiccttgye gRgacyqt agccdagged gettacgycy agezgpidg
gggat ctcat _gctggagttc ttcgcccacc cta ag_gct aact gaa acacggaagd
Agacaar dCIo AR SRTaE LT ORET A TORAUCIES RS hhe FAGECoB o0 g Loty
gt gt t gg@tecgaidgt gtadcgtdcagag@o0ane tdteoticas uadiigoyQ @aatadaaygt cystoa
ccccacc a@ accccatt gccaatac CCCg%%tttC ttccttttcc CC&CCCg cC
coccaadttotoge SStaATAL tE CORAIHETRT CoREUOtIAR CICHIFR JORRIRIER o o AU
ttttgt tt@@&tt&iaaﬁﬂgwg@t iﬁ%‘tté‘@ Q@:@Eé@@@ Eﬂgaﬁﬁkﬁaé GakgacilgagcCt goaa
CCtgtgtgaa attgttatCC gthacaatt cCcaCaCaacCa t%%%ggg%%gaaa Cataaag

t gt aaadceIc9Yedgt YAt St PIGLYERIT RIPAEILAL £2a9 BeEGeEt c A%

cccgct tfcescadeHtC BHIBAChgeChdtigtgt i Ealdegicet CadetRad tdacacdtdddaaaigy
gcgcggaacc cctatttgtt tatttticta aatacattca aatatgtatc c ctcatg&g

acaat adCEECIPEA SEREOECTOr ERASCSIAR REISEALEE JFISAISARY HCGICHEaRt cA

gcaaagaccc caacgagaag 3300

gcct ct ggece

tttggtggcce
ccgcagct cg

t cgcacacat
ccttcgecgec

gcaccg
ccttcgettt

CHEERRIRbo

PG Bh 0008 0415 SO bl onor or - o125

ggatcactct
cagccatacc
gaacctgaaa
tggttacaaa
ttctagttgt
tgcaagctta
acgaattcct
gctttagcag
tccacatcca
accttctact
gacgtgacaa
gcaatggaag
ctgggctcag
€ggggcgggc
gtctgccgeg

cggcatggac
acatttgtag
cataaaatga
taaagcaata
ggtttgtcca
ccggtggege
taggctaccg
cccecgetggg
ccggeceggta
cctcccctag
atggaagtag
cgggtaggcc
aggctgggaa
gcccgaaggt
ctgttctect

cgcgatcaca
gagctgtaca
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
gcgcgccaat
ggtaggaggag
cacttggcgc
ggcgccaacc
tcaggaagtt
cacgtctcac
tttggggcag

ggggtgggtc
cctcecggagg

cttcctcatc

tggtcctgct
agtaaagcgg
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttaa
tgttaattaa
gcgettttec
tacacaagtg
ggctccgttc
ccceeecgec
tagtctegtg
cggccaatag
€gggggcgag
ccecggeattc

tcegggectt
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ggagttcgtg
ccgcgactct
aacctcccac
ttgtttattg
aaagcatttt
ctagagtcga
gatctggccc
caaggcagtc
gcctctggec
tttggtggcec
ccgcagcetcg
cagatggaca
cagctttgct
ctcaggggcd
tgcacgcttc

tcgaccagcet

accgcecgcecg
agatcataat
acctcccect
cagcttataa
tttcactgca
cctgcaggea
aatgggccgt
tggagcatgce
tcgcacacat
ccttcgegec
cgtcgtgcag
gcaccgctga
ccttcgettt
ggctcagggg
aaaagcgcac

taccatgacc

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200

3780
3840

00

60
4020
4080
4140
4200

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
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tttccgtgtc
agaaacgctg
cgaact ggat
aat gat gagc
gcaagagcaa
agt cacagaa

gcccttattc ccttttttge ggcattttge cttcetgttt ttgctcaccc 5700
gt gaaagt aa aagat gctga agatcagttg ggtgcacgag tgggttacat 5760
ctcaa cg gtaagatcct tgagagtttt cgccccgaag a 0
3%?%"("?@%&% ftctgctatg tggcgeggta ttatccegta t?&%‘%‘%&%@o@%o
ctcggtcgcc gcatacacta ttctcagaat gacttggttg agtactcacc 5940
aagcat ctta cggat piP8al1ocgaGrayY gargmotpras T2t gca gt gct gccat 6000

aaccat GAFRCIAIC SR8 HPCH gEICaSTAE HHIIRERTLCHAIA0E FYARCITAEE gadtRPa 6060
gct aace@edechddyt éieag@gaCAl3d0aR dgRldhea degbdfattt Yhecdtch@9gagre 6120

ggagct gaat gaagccat ac caaacgacga gcgt gacacc acgat gcctg
aacaac GLEIeqa9aERCEIRIt a9ERGRRGE BECEACHB ACIEFINGET tWaEGgBRack

14 VO 20066
aat agact gg at ggaggcgg at aaagttgc aggaccactt ctgcgctcgg cccttccgqgﬁ

t ggct gPPRECIBIAIQEIAFaE ELIRaEIRIGEELIE CHGIRIEE FICIeFuae (OBt cad cat
agcact g:g%gx
g

ggcaact a

gat gaacgaa at agacagat cgctgagata ggtgcctcac tgattaagca
tt ggt adegEiCEraUgEeACEgtCagacalatqacac JaraRerang (AsaaaagAst (I9g6adsgggagatiit

L R e T AR G T S e R e A

ggggat d&cgracerygactagatcasacicyaging egusSycpuch Jiranegiagy cwagoarasc cgiadh
t t

R R R e T

cCt ggaanyctacgast cgragege et gauuyagady agngeadget gr-cetgdatacpggacgraact ¢8@k

( Coot ot SBeipE FRRAPR T AREEEY el B R ARRE BB
cgct gcgugéaapgttc ggpitacggat atagttide gaugtomgaortgggpazagataagmagt t 4080
gaot t ciggtG gF wyRernEEcit e PR e ag o tgin ar oB4E
gct ct gﬁg?maa?m ma{ggeaﬁ Etg%a?t& ?mgif@gtfaggcig{htbt Ofiad ced@g aa3Lem
goat ot bRt ST T retqOeRege LEAG TN (PORLRPE AL T CEIR g a2 ael

c 6180
6240

t agcaat

L8 chadgete B ARG oc gt o8 LT GEENYaBIRGRL €T 44025

6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900

ERIMAIERyaRIGGLaLEE4Y ERLESHGO dccgdcas Hodhc &YrgIags

7020
7080
7140
7200
7260
7320
7380

cagcccgac

_Q&@tchggpt 6960

7383  <cttlarcHag<dddcradiyg

ggccaatacg cccgcgtttc ttccttttcc ccaccccace 5220
ccccaagttc gggtgaaggc ccagggctcg cagccaacgt cggggeggca ggcccccage 5280
ttttgttccc tttagtgagg gttaatttcg agcttggegt aatcatggtc atagctgttt 5340
cctgtgtgaa attgttatcc gctcacaatt ccacacaaca tacgagccgg aagcataaag 5400
tgtaaagcct ggggtgccta atgagtgagc taactcacat taattgcgtt gcgctcactg 5460
cccgetttecc agtcgggaaa cctgtcgtgc cagcatcgcg agcacttttc ggggaaatgt 5520
gcgcggaace cctatttgtt tatttttcta aatacattca aatatgtatc cgctcatgag 5580
acaataaccc tgataaatgc ttcaataata ttgaaaaagg aagagtatga gtattcaaca 5640
tttcegtgtc gecccttattc ccttttttge ggecattttge cttecctgttt ttgctcaccc 5700
agaaacgctg gtgaaagtaa aagatgctga agatcagttg ggtgcacgag tgggttacat 5760
cgaactggat ctcaacagcg gtaagatcct tgagagtttt cgccccgaag aacgttttcc 5820
aatgatgagc acttttaaag ttctgctatg tggcgcggta ttatcccgta ttgacgccgg 5880
gcaagagcaa ctcggtcgcc gcatacacta ttctcagaat gacttggttg agtactcacc 5940
agtcacagaa aagcatctta cggatggcat gacagtaaga gaattatgca gtgctgccat 6000
aaccatgagt gataacactg cggccaactt acttctgaca acgatcggag gaccgaagga 6060
gctaaccgct tttttgcaca acatggggga tcatgtaact cgccttgatc gttgggaacc 6120
ggagctgaat gaagccatac caaacgacga gcgtgacacc acgatgcctg tagcaatggc 6180
aacaacgttg cgcaaactat taactggcga actacttact ctagcttccc ggcaacaatt 6240
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<212> DNA <213> Artificial <220> <223> 01ligonucleotide <400> 5 tgtcgcgagt
ctgacagtta ccaatgctta atc 33 <210> 6 <211> 33 <212> DNA <213> Artificial

<220> <223> Oligonucl eotide <400> 6 catcgcgagc acttttc aaat gt gt g cgc
33 <210> 7 “O30Y095156 512> DNA Page 15 WD 2006/ 095156 P%%%@Zﬁ?fé’%’gbsoz
<213> Artificial P108419GB GPCW pronoter. ST25 <220> <223> ol i gonucl eoti de

<400> 7 tcgaagttta aacattt 3108419tRGRAYC brénditeBIT25210> 8 <211> 38 <212> DNA
<213> FEPIqLed AtgemPOsY ata2Wrted iageansetortahgctegn0osciyceggsgt a3@8a t aagettct a
gatt1:afﬁﬂbggdfkiegiﬁgétgiﬁa di%é{BEaEE %aﬁidagcgtgbggtctcgcg gtatcattgc 6360
agcactgggg ccagatggta agccctcccg tatcgtagtt atctacacga cggggagtca 6420
ggcaactatg gatgaacgaa atagacagat cgctgagata ggtgcctcac tgattaagca 6480
ttggtaactg tcagactcgc gacactgcat taatgaatcg gccaacgcgc gggdgagaggc 6540
ggtttgcgta ttgggcgctc ttccgettcce tcgctcactg actcgectgcg ctcggtcgtt 6600
cggctgegge gagcggtatc agctcactca aaggcggtaa tacggitatc cacagaatca 6660
ggggataacg caggaaagaa catgtgagca aaaggccagc aaaaggccag gaaccgtaaa 6720
aaggccgegt tgctggegtt trtccatagg ctccgcccce ctgacgagca tcacaaaaat 6780
cgacgctcaa gtcagaggtg gcgaaacccg acaggactat aaagatacca ggcgtttccc 6840
cctggaaget ccctcgtgcg ctctcctgtt ccgaccctge cgcttaccgg atacctgtcc 6900
'‘gcetttctec cttcgggaag cgtggcgett tctcatagect cacgetgtag gtatctcagt 6960
tcggtgtagg tcgttcgetc caagctggge tgtgtgcacg aaccccccgt tcagcccgac 7020
cgctgcgect tatccggtaa ctatcgtctt gagtccaacc cggtaagaca cgacttatcg 7080
ccactggcag cagccactgg taacaggatt agcagagcga ggtatgtagg cggtgctaca 7140
gagttcttga agtggtggcc taactacggc tacactagaa ggacagtatt tggtatctge 7200
gctctgctga agccagrtac cttcggaaaa agagttggta gctcttgatc cggcaaacaa 7260
accaccgctg gtagcggtgg tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa 7320
ggatctcaag aagatccttt gatcttttct acggggtctg acgctcagtg gaacgaaaac 7380
tca 7383
<210> 5
<211> 33
<212> DNA
<213> Artificial
'<220>
<223> Oligonucleotide
<400> 5
tgtcgcgagt ctgacagtta ccaatgctta atc 33
<210> 6
<211> 33
<212> DNA
<213> Artificial
<220> .
<223> OTligonucleotide
<400> 6
_ catcgcgage acttttcggg gaaatgtgtg cgc 33
<210> 7
<211> 33
<212> DNA
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<212> DNA <213> Artificial
ggcgcgccaa ttgttaatta agatctgg 38

<210> 10 <211> 38

<220> <223> ol i gonucl eoti de

<400> 9 cgat accggt
<212> DNA <213>

Artificial

<400> 10 cccatt

ttaacaattg

< > <223> ol igonucl eotide
5%2088895%%8 i <210> 11 <211> 33

<212> DNA <

<220>
33

<223> ol i gonucl eoti de
<210> 12 <211> 28

<400> 11 cccaatgggc cgtacg

<212r0829GB <BAM>prunorér.cT2s <220>

IR o

aatt ccttaggctc gag
<223>

ol i gon#dBrotrtddicied00> 12 ggccctcgag cctaaggaat tcgtacgg 28 Page 16

<220>
<223> oligonucleotide

<400> 7

tcgaagttta aacatttaaa tctagaagct tat

<210> 8

<211> 38

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide

<400> 8

ccggtatcga taagcttcta gatttaaatg tttaaact

<210> 9

}<211> 38

<212> DNA

<213> Artificial

<220>
<223> O0ligonucleotide

<400> 9

cgataccggt ggcgcgccaa ttgttaatta agatctgg

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

<220>
<223>

<400>

10

38

DNA
Artificial

0ligonucleotide
10

cccattggge cagatcttaa ttaacaattg gcgcgcca

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

<220>
<223>

<400>

11

33

DNA
Artificial

oligonucleotide
11

cccaatgggc cgtacgaatt ccttaggctc gag

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

<220>
<223>

<400>

12

28

DNA |
Artificial

0ligonucieotide
12

ggccctcgag cctaaggaat tcgtacgg
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38

38

38

33

28





