WO 2006/ 123097 PCT/ GB2006/ 001656 1 I nproved expression el enents BACKGROUND
The present invention relates to polynucleotides conprising el enments
conferring ngroved expression on operably-linked transcription units.

These el eneYQ2WPA230H5t ural Iy associated with the pronpt ACT/ERAMAH1CH

ri bosomal protein genes and, in reconbi ndnt DNA constructs; confer high and
reproduci bl e | evel s of gene expression. The present i nventi on also rel ates
to vectors conprising such polynucl eoti de sequences, host cells conprising
such vectors and use of suchimpprowved expressiovetements host cells in

t herapy, for production of reconbinant proteins in cell culture and other

bi ot echnol ogi a‘_lég @L,h ations. The current nodel of chromatin structure in
hi gher eukar;% ‘9“8 ates that genes are organised in "domains" (Dillon,
:c\l' & G osvel Ghelpresehr iavearition ralaiesitoslynscipatides toprigiy élémemts conféaingot i ¢ gene
uncti on. 264 (1994); __Hi D.R_Do LCRs
open chromat |"Hp'8§€‘13?)f?§eﬁseé'lqn oggrabyd@k?gg '(wag’j‘)“"@r?}hﬁ‘égigeiémﬁws are

envi saged t o neturally assooktédwith mecpmrdﬁelsredl,oné of riimecthal nrotammyhleﬁfahmmal I y silent

state, or in 0 d n et en

cont i gur at i ofeoorkgaE PR e S5 AT oA TRL Rk AR grste BPaeon
characterised hby)resmirlemm Ehlaseiates tm\actqrwcanypnslh@ltuchppipmmﬂdwldaseqmneasd

hi st one hyper i i enent
of gene. oxpr 008 ot Elpyatind Scf OB3bEIEhE a0 o 0 bGPt bR or BRI
reflected inin ﬂh@ramrfawrodmctloh of tecambiganigsoteinain cell sulturadodiother nt egrated i nto
the host cel l;gen ; constructs give different patterns of

ti ssue-specific aﬂgg%lg%/lgﬁgﬁdﬁgﬁi st age-speci fic expressi on when integrated
at different locations in the nouse genone (Palmter, RD. & Brinster, RL.
Ann. Ref. Gonglcudlhy R dRArARRR) hi} & bhes 8R2- 855
(1988); Bonner(%l C. A ructﬁtlélﬁgrg kaa%éolpggm%égﬁa esﬁﬁi
Acad. Sci. USMansed emiymeglas D(l'b%ﬁ)% Grqueldcﬁr%famaw domains aﬁﬁq@n’ﬂ%ﬂm@ene

or gani sat i on opH@@RRE gbRunBfnetdusr. epmt Uéhet Bke @Qé@-ZéthﬁtQQ@f ¢l B K ®o
establish and maintain a transcrl{)tl ona pen chromatin

structure sh&&Rg open srep@tindemaing ﬁelét%@lz\?é 39%8&913)9 @hroﬁ}?@“ Gemaine arq ocus

Control Regi @ﬁﬁséde@ﬁ@)ax@trlﬁ eﬁhéi'aae%ﬁd&fsea raiRssd” 'tﬁﬁdsa*'}ﬂionél@%éﬁts@a'té( #liegent s
with |ong- r%nge hromatin renodel | i capability. LCRs functjonal | y

defined in t CRCAUENSEIEPS) 6d Fomssptionell commstast sonfighrmtion. The establishment

of an open chromatin structure characterised by increased DNasel sensitivity, DNA

hypomethylation and histone hyperacetylation, is considered a pre-requisite to the

commencement of gene expression.

The open and closed nature of chromatin regions is reflected in the behaviour of
transgenes that are randomly integrated into the host cell genome. Identical constructs
give different patterns of tissue-specific and development stage-specific expression
when integrated at different locations in the mouse genome (Palmiter, R.D. & Brinster,
R.L. Ann. Ref. Genet. 20, 465-499 (1986); Allen, N.D. et al. Nature 333, 852-855 (1988);
Bonnerot, C., Grimber, G., Briand, P. & Nicolas, J.F. Proc. Natl. Acad. Sci. USA
87:6331-6335 (1990)).

The chromatin domain model of gene organisation suggests that genetic control
elements that are able to establish and maintain a transcriptionally competent open
chromatin structure should be associated with active regions of the genome.

Locus Control Regions (LCRs) are a class of transcriptional regulatory elements with
long-range chromatin remodelling capability. LCRs are functionally defined in transgenic



mce by their ability to confer site-of-integration independent, transgene
copy nunber- dependent, physiological |evels of expression on a gene |inked
incis, especially single copy transgenes Fraser, P. & Gosveld, F. Curr.
Opi n.  Cel {yoBiofd/123gb®. 361-365 (1998); Li, Q, Harju, SpcqEsheditss K R
Trends Cenet. 15: 403-408 (1999). Cruci glly, such expression Is

ti ssue-specific. LCRs are able to obstrQct the spread of heterochfomatin,
prevent PEYhidebyabsis Ialsmtyﬁ: cﬁafﬁeﬁémﬂsﬁ@rmonﬁhde@andent %mge@m nubeér- 7,

614-619 (1 d t
sites whi( cﬁ 5%? aghy&c Cfgécc? 8”%8? )%%SSI%% °§ aoqeqeﬂlgk%%@ e{eag%n‘:’?"’llnﬁgﬂg‘gpegul at e
(Li, Q, HaopwiranSgeresHeasar g Groskeld,TF.eGds. QeineCell Bidhs10,4353-36381¢9HA9) ). The

generatlon of | tur ed I I evels of a
therapeutlc Hﬁé‘t%iéﬂ% I‘eg%mégﬁ%ﬁ%a(:"e&e}a ecﬁ)pl @bg%d[}lérﬁ??d Y &Y omat i n
position eél’zwessnomahssuetspaclf icli EERe afetablet torobsirunt thenspmeadhoichetsrpehnsingtin, pr ocess.
The nost c I o} i fhSU m@g ! "cell
factories" B@?ﬁe%é\gﬁé&sg‘g% @FQ?tERst borrﬁ %rgg%g% Goég’fegeg/b‘rffgq1né i lr11éo )a drug
r esi st anceag@demnsistotp ',serIBISIR-ﬁRDNgBeJI bypersensifivet (i) sites wiikla camrae loRateddithérods
Enzynol 18 ) [ nan r ctive
pressure. ?h%%ﬁégﬁggeé%gﬁgrtéeyc%ﬁ?IQ%RF' & % ? &%e%frs%rfk %Q’gg'zésss%%&gene
domai ns, udPri3c9BI(92xi ved fromt he approprl ate tissue, greatly sinplifies
t he procedure giving a large proportion of clonal cell |ines show ng
stable high levels of expression (Needham M GCooding C, Hudson K, Antoniou
M G osvel dhegeniatias) afcgliued mapnalipe cellings prasiicing highdevelpofa mmyﬂc Needham
M Egert onpheidvblobi§stlis AmdiordRSelshing RARSE WEHrbmbin Seitidn! <retis MABNER

| VI onk A, Ioace"Mm Johsnsm?% e&"mf—b }ye ' To neilsg‘nsr Exp egsurlfehG 124 131
(1995). Hodlifigall t"ﬁ@\@”ﬁF@%’G@“éﬁéE‘FWﬁV@M‘iﬁeﬁF Teg-most %W'ﬂ@lﬂ&glﬁ‘i%@?ﬂﬂacﬂ‘rﬁo sone

circunst an%ﬁarod&tvéﬂ §I03ucﬁ Mﬁdrﬁéhah"‘d‘@lltféétbr%%" s %@%n@ﬂﬁbhﬁ@hbr@ﬂ&ucé‘dﬂ
i nst ance where no known for the tissue_in expreSS|on is

required, BY a\Rﬁ'@P'@a@Up?fé’s%rI‘%FFsﬁﬁa%ﬁ?“e 6+9-aPHFRy ng?ﬂ?é%e pUthetafui red. US

6, 689, 606 ﬂ@frﬁéhR@nMeﬂﬂadIS&h%oIaB@'SB?&SGBD@QM CRYRS MhairitéHaRtdef at ed by
reference ereln descrlbe el nt s %] C(tg(ﬂ_re resp b in their natural
chr omps omafNGESH, SeIREtive prgsSUE; J |"§h| Sﬁgﬁ'nﬁﬂ% I’?I“QIQPU&XBW@S ross a
| ocus t?ﬁt g dontdinss, using el degived m‘)mtuga appropriasd %é%ﬁ,@@é@%hplﬂié%l%(eepijng
genes. ese e nents are not er r an t ende

Tot by at | oROPFUES @)Y & TP b bt a ST epen s kROt iSls 3

mamal i an &bglesstdngNdedhamt Bo GoddingeCHUdsandC dgitors@oMp@rasvemAx arr’etIthlli Mansf erase

Sy o | oo bk Bl a8 26756721863 do2): RBbANANT YA, B3bASH  RHBA Evans s,

Popplewell M, Cerillo G, McPheat J, Monk A, Jack A, Johnstone D and Hollis M. Protein
Expr Purif 6,124—131 (1995).

However, the tissue-specificity of LCRs, although useful in some circumstances, is also
a major limitation for many applications, for instance where no LCR is known for the
tissue in which expression is required, or where expression in many, or all, tissues is

required.

US 6,689,606 and co-pending patent application WO 00/0539, incorporated by
reference herein, describe 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 elements are not
derived from an LCR and comprise extended methylation-free CpG islands.



unstable and is converted to thymne. As a result, CpG dinucl eotides occur
far less frequently than one woul d expect by chance. Sone sections of
genom ¢ DNA neverthel ess do have a frequency of CpGthat is closer to that
expect ed, antP ¥Ne/EB0Y%sequences are known as "CpG i sl ands'PCTAEB2M1GIer ei n a
"CpG i sl and IS def| ned as a sequence of 3DNA of at |east 200bp, that has a

GC cont ent of at erved / e cte G content ratio of
at least 0.6 ('lmaé“m &9%? ﬂ?ﬁj‘%l’\é%?qt’d %Bg’df é‘?‘f?g'ﬂ? B@' elgyoRRIeEMt whi ch
\fggl dzgi %geéﬁz otle hat AleyRRds &ﬁasmbtearmé&uﬁe,modmean%w&éﬂrsnaéth%ytdslh@is Bi ol

d Bl AT
276-277 (200 “S?Q%QWN%{’?%“‘F# g’gtﬂ&ﬁ@% é?%ﬁaaﬂe?eg&munekﬁ%qu fghés%rt (Bird
gt gl f(1935) E&ajubntﬂy&ha@dn&ﬂm%uldﬁﬁ%ct ychalits. dS¢rid Sé€tioke bf geﬁﬁmn&DﬁAQZO) and may
e defined as a re a suhs ion t t n
resi dues are W-?g’@'%ﬁ% ﬁ] g‘lagﬁ agﬁaumy Bﬁ§3§ “§/°'°4Oer?§ﬁ8% BPEF efjhang"‘hg 8? ofe
t}No cl osely sgeqoente relkridwnhgs “GpGdsigedst.| Xs tseaitecein BEGpGasiarsd” is ddfinse as egi ons
of DNA are re t
devel opment | (HRLe T d BT alea PRGBSk ot oA RSEa0R BHAG L
of ten associ eisetvedd expected ChG oatderdiratiomf gtiieass 0 @yeeaﬁp@sd;wlegmd@sontm ofwel |
as an esti nat - t <LCE: i fil
(Ant oquor o, - P kst B MG, EAHRbPsce & Bahe (RuFl B HELAECT Fgos)
Cross, S.H &@nmrmﬂﬂo/@o/ww&i—zswﬁéﬂ RDe, Lengdend-apd Blgasbps)Trenus ar e
known to be I@g@wgeﬁar of active chromatin (Tazi, J. & Bird, A Cell

60, 909-920 ( ed' net hyl ation-free CpGisland is a
nmet hyl ati on-free OpG i sl and that extends across a region enconpassi ng nore

than one tranggh IQt‘ianFb%J Cﬁé fé'iatnd§ 'aFc.ﬁwélDtG(oWn lﬁﬁe%glf(tt@lr& At af (ﬁ@@@%@:@% %Q—Q@P and

preferably nore bor ders ended l'ation-free

CpG i sl and ark %ﬁﬂ:@‘f%ﬂﬁ?&ﬁﬂm H%?j%q}ra@ﬁ@}?ytbﬁé‘eﬁ@@ T Cpeslaidspvhera regi on

in conbi nati OéhbWaH‘bl b%%ﬁhﬁbf%&%@ﬂ@%l%%@ﬁ&%%%@@&ﬁd %hlch'u&b(alﬁlo di gest
(cut) DNA at their recognition Sequence is sensitive to the nethylation

status of anyeXgndovpieihe éu@%dst% o QP%E'W%@%@ 1-8kB) @Yﬁfﬁe@ﬁimcﬁ@d 196889 |

whi ch reCOgn"ﬁ%%e?éb‘ibrﬁ'&%FASarétre dﬂlaatﬂemlrm%me €t ihll GesTERMhrbud fund
wi thin CpGislands, but onl |fF'Ehe cent ral iy

resj dues a not t hyl at ed.
Ther ef or 6, POSVEBRBERIAS A PRSENTA S Gaomion 6 2P E-50r They erg.ogﬁ
g_ar bo ;J_r ing. rpa'ﬂsbmﬁtb(ﬂ REh thﬂzqseénctﬂlmf L@iqé:ﬂo@w SFRisbéd Gares 0l WEIDERISH eﬁmt?d)f Hpgl I
i gestion i S, unnet te |ve ifie
product if t hje(J}a B@Aﬁ s%’\"ﬂ%?agﬁf re“?tﬁgt?g?ﬁ?rﬁss'%wma%%g ﬁﬁa@?@ﬁ free
regi on Hpal | Mot Natblcall. $esUSA 90, 1195-11999 (1993);-Cross, S.HVIOBROMGP1286.90pin,
PCT/ 682006/ 00&3756(2 Deltl/. 5, 309-314 (1995) and are known to be localised regions of active

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
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
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
over a region harbouring Hpall sites, does not give an amplification product due to Hpall
digestion if the DNA is unmethylated. The PCR will only give an amplified product if the
DNA is methylated. Therefore, beyond the methylation-free region Hpall will not digest



the DNA a PCR anplified product will be observed thereby defining the
boundaries of the "extended nethylation-free CoGisland". It has been shown
(WD 00/05393) that, regions spanning nethylation-free CpG i sl ands

enconpas swoodseBe97di vergently transcri bed pronoters fremdgBodidigs TATA

bi nding protein (TBP)/proteosone corrpo%;nt -B1 (PSMBI) and het erogeneous

nucl ear ribonucl eoprotein A2/Bl (hnRNPA2)/ heterochromatin protein 1 Hsy
(HPI "S') tefeNAadiCR gmplifiedayediigtivill eebsergd iherabyidefihing thesdamindériegerfie

expr essi O”H@‘th%ﬂ@éd %Qﬁla%rﬁfr@@bﬁ?tﬂ&an&r event a variegated expression
sile

pattern an nci ng at normally occurs with transgene integration
within centronmeric heterochromatin. It is known that nethylation-free CpG

i sl ands asﬁ‘?ﬁ‘s@Eé‘ﬁjsl‘f@mfnh(g?éTOb)O%'?,gS)ttlH@c.rﬂéé%éﬂsbép'aHnn&ﬁﬂé‘fﬂ?lﬁﬁoﬁm-ﬁ?&éégé.?slé%‘% abi [ty
C a rime dete

to renodel romatin and are thus thought to bie a m nant in
est abl i shi RACARRSHAY qtial dvergerly f@ﬁé‘?f'bﬁg PEATOtENS fmg@mmnr@@eh@dm@ci (VO
00/ 05393)  gRfbih (T8 P)AH6EoSInRITEIM SonE A £{PSWIB)) Qﬁ‘dﬁétéu%ﬂenﬁ’édﬁ%?{u&lb@f‘ of

productive gene delivery events with | nprovenents int evel and

stabi ity BponuclerpigiaieASRIHBENBAR hefgrorisemelin Ripiein thigd HRUA hernededt ei n
conpl exes s RORSdUdLe, [pAsibIBgicd W%E'ﬁgmg‘eﬁressmﬁ%d'tﬂét%%%ng%ttbdes- Each
f°4 ribosonal (rRNA) - nol

ri bosome i S conprised o Ik (rk ecul es and | arge nunber
of ri bosonBlevphta \@riggated gprestion Patigsuane sieacipgthabnermallypesus With cel | s) .

Ribosomal  pagigRhe htdidor/ Wi ¢Miromiens hatdidearoh@h! | tation of rRNA  fol di ng,
protection fromcellular ribonucl eases, and co-ordinating protein synthesis.

Sonme ribosomal proteins have additional extraribosomal functions (Wol,

1996, TI BSit idriowhGHatiRSthylatfanfde ¢HE istdndy abstcrkeAlith édﬁﬂ?rK r@RSdribfign | arities

of ribosones across species, it is unsurprisi n% t hat e am no acid
sequence cBf? ?fﬁPP%??ngher?ebﬂ%@rfﬁ'I“Odﬂrcﬁf 48 and 3rg GHs thavahtiRbeF Rieal s t he
igggenges @étemIBANt fin éﬁ?ﬁg«hgggghglr{?léini_ﬂi_ggn o@%ﬁ@@ﬁ'\air%@ﬁb@(xéékéediﬁ@@éneﬂbci?' -
, Bioc i 0 : - ri bosonal, protei ns appear atypica
o that ¢ nOyO.0aa98} SR Suth eiements AR an TRESASRY FIRRS P BREICRE: ont on
proteins) fHerredelivary eents with improldraents intthé fevel dhdghdbitity earaegeed 76-r esi due
pol ypeptide involved in a variety of cellular functions, including the
regul ati on® eI acel 1 ul ar protei n breakdown, cell cycle regulation and

stress response (Hershko & G echanover, 1992, Annu Rev Bi ochem 61: 761-807;
Coux at a/

PCT/ 682006'7{@%%%@%5 a@%@?%ﬁ i ‘?Crgt%emn%gn&éeg‘%%;?gﬁ%@si?#\? g fteddaba gene.
One i s a pwRNAUbioqeiypeptidgen &Eacke ribasdimegs aohprisedrof goibpsamal GINAIGTRYAN) t | n
repeats. Tﬁgle%lgg bn& %%’é li\tﬁ%r %?Hl?o%o%?ﬂ%lerﬂ% (currently thought to be 79 in

mammalian cells). Ribosomal proteins have functions including facilitation of rRNA

folding, protection from cellular ribonucleases, and co-ordinating protein synthesis.

Some ribosomal proteins have additional extraribosomal functions (Wool, 1996, TIBS

21: 164-165). Given the structural and functional similarities of ribosomes across

species, it is unsurprising that the amino acid sequence conservation of ribosomal

proteins is high, and among mammals the sequences of most ribosomal proteins are

almost identical (Wool et al, 1995, Biochem Cell Biol 73: 933—-947.

Two ribosomal proteins appear atypical in that they are expressed in the form of
propeptides (carboxy-extension proteins) fused to ubiquitin. Ubiquitin is a highly
conserved 76-residue polypeptide involved in a variety of cellular functions, including the
regulation of intracellular protein breakdown, cell cycle regulation and stress response
(Hershko & Ciechanover, 1992, Annu Rev Biochem 61: 761-807; Coux et al, 1996,
Annu Rev Biochem 65; 801-847).



natural fusion proteins in which a single ubiquitin nolecule is linked to
the ribosomal protein rps27A or rpL40 (Finley at al, 1989, Nature 338:
394-401,; Ch %&ﬁﬂ 1995, Bi ochem Bi ophys Res Conmun 215° 682- 690; Redman
& Burris, 2 $0%%m J 315: 315-321). The comon st r RGHFBI004656r es of
ribosonal proteln pronoters are di scussedSby Perry (2005, BMC Evolutlonary

51 ol 09y 5+ 1 Upiq i RROURLE! TR RE oGhASSY bR SRERTIdR sy fsrenat Ur e of

t he TATA box tra scrlptlon I'ng sites
and | ocation etmboomm Qn@afuootym@onfsubxmlveemats slishrtioeraogiprisesageres edoedingnot

appear to Srfa Qltf%é?érPHHe%s ﬁWhﬁ?\%[Jhag?éS%l&}fﬁrP'rﬁBI‘é é%%ﬁécﬁﬁ:th@%os%%’a?ra' such

promoters te ave equl val e cri |ona as neasured by
expr essi on ofprefeinirpsddd Q@M(EWW@%W&%N@M@ 398: 304401, Qb@&)ef@e‘r% Dev 3:

1789- 800) . U%nmbﬁm ﬂ&n@@%s%rﬁb 510 865-doEROMEH £BUHR! Fdd BRYReha :J%Ofmt er

its use to drive I"'evel production of reconbi nant protéins. However
there is no é'g%%‘T)l on of its use to enhance the expression of a gene
primarily transcribed froma further pronoter (i.e one other than

hanst er - ubi qui tin/ S27a prompter). US application US 2004/0148647 discl oses a
reporter assayeFSMAPNairUekA %ﬁ'réﬁoﬁ/@@?‘éma' REQIR Prametgrsara dissussed ByiPgIY t i n

[ S27A pronot Q!ZOC‘SJBMO EMtioMaHy'HM@&EQSP TRWohblerdmaP b dMssificf adcBidtgast and

a fluorescent %\Ot ein lication only discloses

E’% er. 9 t he aPB
constructs i iMHARIEIR qfr”?& 4 BoX BAtfs ”‘ﬁ’&% Y ﬁPEV%P”?@“ff?QSPﬁ Ripdinghsitest er -

ubi qui tin/ SZAd IgUaaembEAUG s8R dodohd. METEVER SudH claifREfidnvdbes ot Aspeht ® d Of
reliable | evel s of

r econbi nant ssi.on to opt aj n hi

expr essi on, %’ Cf?t (f?’%‘? py/Stregp a}?d\ﬁ" ﬂi%ggstg,ﬁ@gs?q%qlaﬂ%Propoteébbqs %at i ons

and' for in viHaveequvaediitraasdripfisred activitpaongsduranby StdhkddaidN obk lifikid fap&itarCSURE

Thr oughout the Chi cl ai of,. 1 hy.S ecification, the words
“conprise” arﬂ? ﬁi gqnne !iagg?/a ?r?g}bc%fé" ﬁ)#ugt_ﬁécﬂvvor ds, for exanple
“conprising” and "conprises”, means WO 20061123097 PCT/ GB2006/ 001656 6

"including b I I o} t

excl ude ot he;US %réttdl ((53853 ’539%00&5 dseggh% Hag'}‘rge?%'gr?p hﬁ@ﬁ?@é@?éggﬁ% '%?" i dH‘?e R'gh

Thr oughout t Hevetleredudtioh iobrecamtiinahtgiroteinef Howewersthereiis ne auggmstion Metsmsagml ar

enconpasses I . ess t j

ar 1 et ar . RS HE BerldRidid o e B el Bl S LR oot P g e

be under st oodthes theortaostarabiouiinf827a ordntgteras wel | as  si ngul arity, unI ess t he

context requires otherw se. Features, integers, characteristics, conpounds,
chem cal noieties or groups described

US application US 2004/0148647 discloses a reporter assay using an expression vector
comprising a hamster ubiquitin /S27A promoter functionally linked to a gene for a
product of interest and a fluorescent protein reporter. Again, the application only
discloses constructs in which transcription of gene of interest is from the hamster-

ubiquitin/ S27a promoter itself.
It remains an objective in the field of recombinant gene expression to obtain higher and

more reliable levels of expression, particularly for in vivoe and ex vivo therapeutic
applications andfor in vitro recombinant protein production.

SUMMARY OF THE DISCLOSURE

Throughout the description and claims of this specification, the words “comprise” and

“contain” and variations of the words, for example “comprising” and “comprises”, means



in conjunction with a particul ar aspect, enbodi nent or exanple of the
invention are to be wunderstood to be applicable to any other aspect,
enbodi ment or exanpl e described herein unless inconpatible therewth.

Defini ti giFa00éi52305€d herein, a pronoter region is def IWGB?OOB%IF% a genonmic
nucl eoti de sequence consisting of a pronoter and transcriptional start site

together with 5kb of 5 sequence upstr5eam of the transcriptional start site

and 500bp *Rcluging Ui Rt diwedt togadndofs ikdieintedlied ab (andl dbs tiy®) Bidigde 6eN. A 5
untransl ated regi pn. neans a refgl on 5 of the translational start encoded in

the genoMiQelss: CESRTERRGNIS, | IRtegIS PEHERS-t o i ncl ude al | upstream

regul atory elenments. A 5" upstream sequence is used to nean sequence 5 to

the transcriptio start .encoded. in.the genom c sequence. As used herein,
ranser; dnbtishArdne HeStinteR SR aims, O i sRERERG. I St enceersm y

| i nked t o tige plurat timlessathe pooBxtatiicralsd rejuires. Inquarialan) where qhe mdetniteiastickapabl e
of being .tra ibed to . give .a.functiaqgna | ecul e, . such as . Such
cequences igee dBprelCasgarS (ke Hareant &S SameePiacs puAtEn RS el e

pol ypept i dngskagyemdess. the Abntextmequineebthertib®e f uncti onal RNA nay have anot her ‘
function, such as ribosomal RNA, ribozynmes or antisense RNA. 'Gene' is :

commonly taken to neans the conbination of the coding region of the

transcri blehtires. gitegers, aahiachcteristies; lvempourds, chemical onwietias ¢ grmupshiestoribad i s
transcri b‘ﬁﬂ%&{é}%cﬁ&% WY a ﬁoﬁﬁde@F err?\éct? Sﬂgﬁﬂﬁh@ﬁt é*&Q?nge &Qﬁ{‘ﬂ%&ﬁt&n@é’to%e

pol yadenyl'ati on signals.” I'n "genom c genes al SO contain 1ntrons.

' Transcr i pihiieratogdite 'bei applicatie itorasy (pthat aspectd egbpedinent of iaxemplendéscalathi nat i on

of at | eagb et MAOLE ARy regul atory WO 2006/ 123097
PCTf G8200616e8n1656 7 ge%ﬁer?ces \g\nmth a transcri bable nucleic acid, often

derived fromcDNA fromwhich the introns have been spliced out. 'G stron'

i s definegegnitidnguc! eic acid encoding a single polypeptide together with
functional initiation and ternmnation signals. 'Transgene' inplies a gene
that has Beased heraiss apreapoter ggiopirdfiend ae being argenawic nugleotide geauenes t erm  nay

be more | Qessdtng 3PRIprGRbtbCarRiYarkSitRiofd s%\‘teéilettd?]g"éf'ﬁé‘rrv&im%eof BUG RibfceACl d

conprised in a reconbi nant DNA construct such as a vector. Pronoter and
enhancer &ptreast pigheirnsodintinng! start iang $00RR$’ pertener dewestiasm @fiierg  f eat ures
whi ch ar e grtp¥hdetnbYirex@sm! e only, and not by way of limtation. Pronoters
are 5', cis-acting regulatory sequences directly linked to the initiation of
transcription. Pronoter elenents include so-called TATA box and RNA

pol ymer as@ §' QhfrardtdiedregRinghddndr region 5' of the translational start encoded in the
genomic or cDNA sequence. It is taken to include all upsiream regulatory elements. A
5’ upstream sequence is used to mean sequence 5’ to the transcriptional start encoded

in the genomic sequence.

As used herein, ‘transcribable nucleic acid’ means a nucleic acid which, when operably
linked to a functional promoter and other regulatory sequences, is capable of being
transcribed to give a functional RNA molecule, such as mRNA. Such sequences may
comprise open reading frames, which encode translatable polypeptide sequences.
Alternatively, the functional RNA may have another function, such as ribosomal RNA,

ribozymes or antisense RNA.

‘Gene' is commonly taken to means the combination of the coding region of the
transcribable nucleic acid, together with the promoter from which it is transcribed and
other regulatory sequences such as enhancers and 3’ polyadenylation signals. In
genomic DNA genes also contain introns. ‘Transcription unit’ is sometimes used to

describe a functional combination of at least a promoter and minimal regulatory



(RI'S) sequences which function to select a site of transcription initiation.
These sequences al so bind pol ypeptides which function, inter alia, to

facilitate transcription initiation selection by RNA poI ynerase. In sinple
terms, prondY@IMOEBWTHi rectional el enents that act to i niPCTHIR206/04KSEr i pti on
of sequences situated Iess than 100 (andyusually Iess than 50) nucl eoti de

base pairs ( down am h nt ai nupber t_ con S

nucl eot i de s@%é‘é%@%w raaﬁqr ' @é nﬂﬁﬁ'aiaﬁ'g' gffe{‘ ”Y%jr r‘?)HF 8%\5&%? W?‘@F?’Ee t hat
participate ||m*trdnlse:avmbéere$phcnrd aft. tGistrCis idpfinedrasantlicldidgcid ssatigya sigla
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conserved sedupliese Qama\/thatalss bhm raBe rimobirofT éxie’geRpmedo whoihhr, taltieoupATHe term

box- bi ndi ng e , [

TFI 1 D) binds. "%?'O‘ga bl E%P\Xsa%gﬁ 3298{’1‘3 é@%’gﬁbﬁﬁﬁécﬂ’a%ﬁg‘agﬁgﬁdan’ppurtﬁer
transcriptiom rfea@nlmngwttEtNﬁf ¢camalrugt Sﬂd’rmalrr@:t@ol Il hol oenzyne conpl ex.
transcription actually starts at an initiator site about 25-30 bases

downstream ( Breat hnach and Chanmbon, 1981, Annu Rev Bi ochem 50: 349-393) to
whi ch TBP al ftompietiend arhencenane taroa ael bmwmnéhesartm clodé thet fallawingpst r eam

pronmot er el enefles WidhSke l%fnd%ﬁ‘ ?Qﬁanti Sat“d%gw Wa eﬂm{avangfoﬁngééﬁp and

box (CCAAT, the binding s scrlptlon actors
NF-1), about a?@@@’@@p’“ﬂﬂd@ﬂ@'éﬁmSeélﬁ@lnqeﬁé’lr&’dywbk@d temlormfdmnngmgme for

the general tHrgnser LiBMeRR ildideYo-called TAPA B EAPRNA 'p%&ﬁa@?é’se |H{?§tfoh%§%btlon

Al t hough basal |levels of transcription occur fromt TATA box al one, for
nost pr onot erl8IS)seqyanses whieh fynstionsiedelect aejtecas tr&F‘%C”PBQﬂJ‘NﬂéEPrT dhesst i mal

levels of t rs@&@éifcb@bﬂs@Bnnd%@yé@&@é&%&ﬁ?‘ur{%@d GrkdrAla G G8diRae tra%s&m;haﬂcer s are

sequences that act non-directs onal P/ to increase transcription from
promot ers si thitation selsetan By A PlyeiRgtessarily i medi atel y adj acent (up to

several kil obases away (Kadonaga (2004) Cell 116: 247-257). Enhancers
contain short 5,8- 12b% consensus Lzﬁe(aiuences representi nlg t he bi nding sites

for a wide rahgEPE temps QUROtPISAre Aisgetigna! elpmests Pricickioiaitiptedmarerpiondt 1988,
Sci ence 2g6 sé&%c&@é@atémééslﬁalﬁlmm mmsuawmsmm iauaaﬁho@FbaJse ba.fg 0By edal so
associ at e r onot el enent s sequences icated in
andem or i miBRTSEEAT DR CORBR & Bibe ol Shof S PTRCE R SAPREe AL At ng
the very act iag@irdingesitea e vedous)pretens that patisigate it the Mitistioh ®f BanseeEpjonANA
viruses such as al ov enhancer and ronopt e
funce: onal |y TORBERDN & Aoty SOPRE Ehodhs B et R BhnGama, QRN ©
el enent . and Tjian, 1987, Cell 46: 795-805). In most genes, this occurs at a very widely
conserved sequence known as the TATA box (TATAAA) to which the TATA box-binding
protein (TBP, a subunit of the general transcription factor TFIID) binds. There follows an
ordered assembly of more than ten further transcription factors to finally form the Pol 1l
holoenzyme complex. RNA transcription actually starts at an initiator site-about 25-30
bases downstream (Breathnach and Chambon, 1981, Annu Rev Biochem 50: 349-393)
to which TBP also binds.

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.



Pronmoters may be regul ated, being responsive to cell type, tenperature,
metal ions or other factors; or constitutive, giving transcription that is
unresponsive to such factors. For many purposes a strong, constitutive

pr onot er WO vewag23weNsi stent, high, levels of transcrippepaBréve/dtidys 1T not
all, cell types is highly advantageous.q For many years the

enhancer/ pronoter el enment driving i mred8| ate/early gene expression in human
cyt omegal dwnhaneerh age $asprneasrtpatiictieonydiiestienaliyto idereasatyarsadptionxpmessi on of

het er ol | ke I a5 £
et er 0] 00%5mo@RIGfigld | UFbYOIOH ﬁe,@é%rmf@@m%aéaﬁ;&g@%@i(gggé%ﬁgg{a&pr oot er

Hof f stetter, 101- 105}2.
regi ons ofkilpbases eway (frdenaga (98hselm 1§h241208. nters gentainishyrt (8 boost i ng

and st abi | {7rXRR38LAhcRE rdorlefthd haBHARRAeE _atvm% 4l of ' €9l at ory

regions fro !écg_hl y expressed genes m gh e nore |ike contain el enents
that are \EngciipadEciiaterprofging (@ndeKg a6 AP ndcience A3 128%nt24r) peludinal | y

active CONJoTBlAHOM NF-THAd!SPIK a0 aief alst iR o SLBHWIh HrdrRotdr DEkeh! agaus

pronoter m ght then generate a nore open chromatin environnment surrounding
t hat pronoie8Kences ap eftengyphicatetindandem ordiyeried s9radts. 1t wil | be understood by |
one of skill in the art that pronoters derived from ribosomal protein genes
are to be disti n%ui shed fromribosonmal pronoters, which are RNA pol ynerase

Type | degBROBRNABFYABDETRlien YifiswinFLAng ensaqive ingpedigiedearlygepest t he
lhypot hesij&ran%ﬁwsnmfaml@obm Oims@;xa@c?ﬂél%éyﬂdéégawmé,%h%léhd and :C\ISO gel !
ines and a mcroarray an i 5. against 13 [i enes was perforned.
Ve 1t GO SREe)SimaY b BnaiRBRILCRINIHRa Wehl <Heefell clrcPiesiEdnt and a
| i kel i hoodupsfredm elethignecti onal pronoters. Using criteria based on the m ni nal

effective sequence fromthe WO 2006/ 123097 PCT/ GB2006/ 001656 9 hnRNPA2
regul atory region, approximately 3kb of DNA from a selection of these genes

was anpl i fRrecloteys RERbE reguldiSd) bging oesponéidito cEli @ge, katheeatars maed dnsleen cl oned
into EG-P_.expression vectors .and,.transfe d into CHO K1 al.o w t h hnRNPA2
control R TRTEE L bl SR 0B pph o hals bilkfrorine " sBtRReE ter i ved
from t he pfooneing purpegesa strarig, towstitutivopomoter givirtigecansisteng \nigh avelssf ent | y hi gh

| evel s of I e q I h assay
useq. 1 JEREERE My It AF LT OpaaSHr HR0RNEGe A RIESP i) Dedriihe, o

ext endi ng enhamer/heoniteraignent dipsg irsaediate/eaty gerns expressiomnpthemasl enment s wel |

into the fj LR L t ! i : ; i
sequence fcg{oﬁelgﬁggﬁ%h%%g%eb é’rg &gﬂ% ty E%drfgﬁdrynﬁgg?f 'é%g%%g%%%gf %té?ﬁrgéb%s] defi ned
her ei n as geresindiulgryolicexrsaBip. veposoF aegrgiogyk Hofieteltery €966, Genprddyilles an

i sol at ed pmgynucl eotide conprising a) an el enent conprising at |east 500

cont i guous nucl eotides fromthe

It was hypothesised that promoter regions of ribosomal protein genes might have useful
activity in boosting and stabilising expression of linked transgenes and that the
regulatory regions from highly expressed genes might be more likely to contain elements
that are very effective at maintaining chromatin in a transcriptionally active conformation.
The linking of such elements to a heterologous promoter might then generate a more
open chromatin environment surrounding that promoter, resulting in increased
expression. It will be understood by cne of skill in the art that promoters derived from
ribosomal protein genes are to be distinguished from ribosomal promoters, which are
RNA polymerase Type | dependent promoters from which rRNA is transcribed.

To test the hypothesis, RNA was obtained from exponentially growing CHO-K1 and NSO
cell lines and a microarray analysis against 13,443 murine genes was performed. We
limited our analysis to elements having a high CpG island content and a likelihood of bi-
directional promoters. Using criteria based on the minimal effective sequence from the



pronoter region of a ribosonmal protein gene b) a heterol ogous pronoter c) a
transcri babl e nucl eic acid sequence adj acent sai d heterol ogous pronoter
wherein the_transcribabl e nucleic acid sequence is transcribed from said
het er ol ogou®O BOIBP%Er and the I evel of said transcripti 8&T{CB224HERd by
said elenent. an elenent. Preferably sai d9l ement conprises nore than 1kb

and nost prefpEalig o SRS rQ@Bn,g%ﬁng?;im &y émﬂmﬁﬁﬂoﬁ?ﬂ%&%&&Bfme;@%ﬁegosom'

protein gene. The conliguous nu es are selecte m t he pronot er

area, whi ch evasamplified bnPER fissi NEO SREPriip BN e diep sequeners wereten gleneddig e
strand) of sty aprédsioplveeldotd arkf tnkfetickittd CHO-KIPQIOAY wit FARNEARRShrgam (3

relative to the sense strand) of the distal (3') end of the first exon.
Preferably sdPBITTERONSHIMSNESIEi n gene is selected fromthe |ist consisting
of RPSA, RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9, RPS10,
RPS11, RPS1 RPS13, RPS14, RPS15, S15A, RPS16, RPS1 RPS18, S19,
RPS20, Rpszif; wigJayi! tepsesienasaisaiedipun e g*?f togoss PhivG g5 gnalpsaisgs
RPS30, RPL3,gakPkdnsidtnity highikdals BRixpresHBh 6fthe RetsBoloiitisSepditds b8qudnich idife
RPL11, RPL12, RPL13 $L13A RPth4é RPLlé}_ RPL17 RP.L%%, E_gtl8A, RPL19,
RPL21, RPL2ZSSRpUSH. RBL 53X cpps e mpmotsh regiph £omuessd a (erdeh sephelse
RPL31, RPL32ZxtdrBihg4ronRiAke3D regrifliistieariRicl 8@, ackial BiafnotdridlshdentRivkB ko thBMiIs1S,

, / / /. .
and thei 1 or OH81 BabesgUE s BRI e CPathusedoss ieq e cerig s ™

preferred enandixtepdéd Ch6 idbmdyendefiradprragreas ext@uldg sdeaft0bmr ef er abl y an
extended CpG island of at |east 300bp and nore preferably 500bp. Preferably
the CoG island is unnethylated. It is also preferred that said el enent
conpri ses t hécgerdimglyethe ifiveptioraprovitlessamiadlated polynurcleptide camgrisingm whi ch

transcri pti on of of Ne.t LasarBl peh BasBRidctohfoudal Hidbdtteh AbkiAk ed. Such a

pronoter is often referre 0 as the endogenous prono a preferred
embodi ment, the el enpiemotenregien otariprsprekproteinaane exons of said ri bosonal

protein gene. Itbj S ng{e(‘e(g,gg-&, tp?ﬁﬁotépe ri bosomal protein gene is a manmalian
gene, al though such g_enes ang therr pronoters and 5' upstream sequences are

hi ghl y conser vedChcr 8dgnsaigablp ayclaisacidisgaense ediasentseld|hgtaselogetsi nigeeter
nemat ode or yeast gene. Preferably, however, it is a human or rodent gene

and nost preferabl ééi t is_a nouse gene. In a highly preferred enbodi nent,
t he isol at ed \:‘6@[% lt@gesrinablgucigic 3CishaSAUENSH I%Wfﬂg&"éisfrom said heterologous

promoter and the level of said transcription is enhanced by said element.
an element. Preferably said element comprises more than 1kb and most preferably
more than 3kb 5’ untranslated sequence from a ribosomal protein gene.

The contiguous nucleotides are selected from the promoter area, which extends from a
point 5kb upstream (5’ relative to the sense strand) of the transcriptional start site to a
point 500bp downstream (3’ relative to the sense strand) of the distal (3') end of the first

exon.

Preferably said ribosomal protein gene is selected from the iist consisting of RPSA,
RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9, RPS10, RPS11,
RPS12, RPS13, RPS14, RPS15, RPS15A, RPS16, RPS17, RPS18, RPS19, RPS20,
RPS21, RPS23, RPS24, RPS25, RPSZB, RPS27, RPS27A, RPS28, RPS29, RPS30,
RPL3, RPL4, RPL5, RPL6, RPL7, RPL7A, RPL8, RPL9, RPL10, RPL10A, RPL11,
RPL12, RPL13, RPL13A, RPL14, RPL15, RPL17, RPL18, RPL18A, RPL19, RPL21,
RPL22, RPL23, RPL23A, RPL24, RPL26, RPL27, RPL28, RPL29, RPL30, RPL31,
RPL32, RPL34, RPL35, RPL35A, RPL36, RPL36A, RPL37, RPL37A, RPL38, RPL39,



nucl eotides 38 to 3154 of the nouse rps3 nucl eoti de sequence depicted in SEQ
ID NO 1. Alternatively it conprises nucleotides 12 to 3032 of the nouse
rpsl 1 nucleotide sequence as listed in SEQID NG 2. In one aspect, in

addi ti onwgndobre2sedzement descri bed, the pol ynucl eoti de gapé&Rsh /gd]gggri ses a
pronoter not naturally associated with said elenent froma ri%osomal protein

gene. In this enbodi nent a heterol ogol% pronoter (distinct fromthe

endogenouRAIA0RIPIEF0, RFLEN andRPLER difEthdkdrtheRgRéL SAble prferdlfly f isRitsEbeNeNt )

is situat %%’ééq an adj acent and operably- |inked position downstreamfromthe
el enment coht¥ai'ni ng ri bosonmal protein gene-derived 5' sequence. In this
arrangenent, expression directed by this heterol ogous pronoter is enhanced

by the effect of . the ribgso protei.n gene el nt. In gne enbodi nent, said
pronot er  i500F RUEHRE] 5@{1}90 "e“egE 'Eép‘?”tﬁB'BB”ﬁﬁs@f(gﬁ’r%EﬂH%Pc’lsBTeg‘?;r?E'éi aNfrom the |i st
consi st i ngxiehdédepG yslanderd at st 300bp and shorapretbradle5EObRIHreferabhMbe .Cpe-- | a,

Rous sarcoma \irus TR, or H'V2 LTR pr,_conbi nati ons of seguences
derived {3f8Pd} P%rﬂ?t%ﬁﬁs}\%' br'%?léf’ gbqf@'rﬁtﬁtglétfﬁagﬁ%?rg?rﬂ;%gn}fr 'éﬁ/a'\erﬂﬁ'ﬂi’tgf elearly

pr onot er . frivinsd ribgsbebbpratein/gerte darsl ftdrewhioh renseripitpn ofélse pbasobidy/proteiedi at e/ ear | y
pr onot er. Q97 2 016 11 Alternative sai d pronoter
may be a Fﬁﬁggg@éﬁﬁ?'ﬁ%eggﬁ%g%%ﬁ ré%éfgelnrr %’ngi&ﬁ? &es?rﬁgéé?%sa limted
range of prasies.in Spefepedembediment; thevadrhert fntier compriisesar maedxonsafude t hose

from 3-gl Qbiyn: i rmunogl obul i n |ight chains, inmunoglobulin heavy
chai n, dgéﬁpﬁ%ﬁ?éc{?@arlégoﬁér}g é'?é'CDZ, I L-3, nyosin |light chain, human nel anonma

inhibitory activity gene pronoter and keratins. In a particularly preferred

erbodi Menit id Bierdhfed M e fisosBmal HERHT 6ciR!i€6 WV BIATRNE! alndbf Budk T eC! s
expression preferential one or nore tunour types. anples of such
pr onot er s 9pRRs anddheinpromotars And Ar uniskiean spquenaeargiighleeonseard)across

Prost at e Spaciddre figh! SeekHbe o #3LAOKAARAS6r Rob(FHfprolalia- et opr ot el n

(AFP), tyrosinase, an Factors 1-4 (TCF) b pronoters. The
transcri bApVevehdtip @ihtimagi of rerent genrcorns maes) pirfepRl itde pypRiseiagaef or in vitro
expression and is preferably selected fromthe |list consisting of an
anti body, a functiaonal epitgpe- binding fragnent of an _antibody, growth

factor, cYtdRiORY prefemrberRbeqimgate thedsnizipd rolynuciaotifepf thadimsntienecdipriises

r eclep_t or, nQ%led!ﬂd@@QS e ?541 diﬁf‘ Aelsy rEp_sz\hm@édﬁaé %&@Jehc? dbgictedriRBEey iDbabl e

nucl ei ¢ agj o encode a therapeutic gene u or in vivo or ex Vvivo
gene t her NGy ecrAliiel ieompses Gidraties (2 63032 Ah{PeReussyPF LLMREAER or
suppl emenkédi@ncéd AelidtethigtsEm INCe2.def ect i ve gene causing a di sease such as
cystic fibrosis, thal assaem a, sickle anaem a, Fanconi's anaem a,

haenophilia, severe conbi ned i munodeficiency (SCI D), phenyl ketonuria
(PKU), al phenelaspadt| hragidition talik ietdnenit deschbed) ehensolyrusizotide further comprises

a promoter not naturally associated with said element from a ribosomal protein gene. In
this embodiment a heterologous promoter (distinct from the endogenous promoter which
may or may not be present in the first element) is situated in an adjacent and operably-
linked position downstream from the element containing ribosomal protein gene-derived
5’ sequence. In this arrangement, expression directed by this heterologous promoter is
enhanced by the effect of the ribosomal protein gene element.

In one embodiment, said promoter is a constitutive promoter, more preferably selected
from the list consisting of the cytomegalovirus early/immediate promoter, SV40, EF-la,
Rous sarcoma virus (RSV) LTR, or HIV2 LTR or combinations of sequences derived
therefrom. More preferably the promoter is a CMV immediate/early promoter. Most
preferably it is the mouse or guinea pig CMV immediate/early promoter.



dystrophy, ornithine transcarbanyl ase deficiency or osteogenesis inperfecta.
Al ternativel y it may encode a cytotoxic agent or prodrug-converting enzyne

sel ectivel y f’zéﬁﬁd in a target cell, such as a mali gmmfzﬁ&ﬁﬁfes@el I, in
nown

order to k|| uch applications, and many ot hers, are
t hose of Skl|| |n the art and the relevahce of the current invention in

eEhialncijng t hé\lterptiesg isaid ppdmbtaemaypbeltitissusttpkeific proaitstswitich dirégs ekprédsiono such
skilled practit
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ica said adaptation es . and n ) ation,
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Wi t hout the (AR, tysosinasecandal-celiFacEps $ohilICH dmsed Qronm‘ter'shl S type are
described in W98/ 07876. Adaptations which facilitate the expression of

vector encoded genes include the provision of transcription
term nation/ ﬁbﬂgfalwwl@lem@de@@quémy@wdw@ usefibpoiyrantide sortimwtro pmmsmrbn of

[ nter nal ri DapgTELrERtLY S AR IR IGH Mbdd, HRARDA ofitieessi on

of vector encode genes arran bi cistronic or It -cistronic

expr essi on caw'@stf@@mentrﬁfe%nea laaght growdhiacier.cyiRking, WalGKNkingse; BAURlet . There is

a signifi cantreo@fswnﬁerasraael%uﬁ&l%eptbﬂ bﬂsuawél@mﬁg fabtok EARERAtiVE), SePr €ssi on
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expressed in a target cell, such as a malignant cancer cell, in order to kill it. Such
applications, and many others, are well-known to those of skill in the art and the
relevance of the current invention in enhancing the expression of therapeutic nucleic

acids will be clear to such skilled practitioners.

In another aspect, the invention provides a vector comprising the polynucleotide of
invention as disclosed above. Preferably said vector is an expression vector adapted for

eukaryotic gene expression.

Typically said adaptation includes, by example and not by way of limitation, the provision
of transcription control sequences (promoter sequences) which mediate cell/tissue
specific expression. Adaptations also include the provision of selectable markers and
autonomous replicafion sequences which both facilitate the maintenance of said vector
in either the eukaryotic cell or prokaryotic host. Vectors which are maintained
autonomously are referred to as episomal vectors. Episomal vectors are desirable since



region of a ribosomal protein gene b) a heterol ogous pronoter <c¢) a multiple
cloning site wherein a transcribable nucleic acid sequence inserted into
said multiple cloning site is capable of being transcribed from said

het er ol oyomsoopnzowt er and the | evel of said transcri pgdOasieBiIEHNCEd by
said element. In a further aspect the jpvention provides a host cell
conprising the isolated polynucleotide or vector as herein described.

Pr ef er abl yiheydre selbeaplieading and sa peesiatwitheuh thegweled forriptegratiorfEpisdmaf veatdrect ed

fromthe ldf%sﬁﬁé‘ﬁﬁeséésgl%(f@ in AWiSha/bPs. BHK, HelLa, Hep&. Also provided by

the invention I's of expressing a pol ypeptide conprising inserting
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i gure ells in e stably sel ected pool,
and Figure Wﬁé\%@lﬁr%ehﬂtwwg‘%%%q % e cells. See Exanple 2. Figure 5
shows the expression |evel of a reporter gene in stably transfected NSO
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Alternatively, such a vector may compriée
a) an element comprising at least 500 contiguous nucleotides from the promoter
region of a ribosomal protein gene
b) a heterologous promoter
c) a multiple cloning site
wherein a transcribable nucleic acid sequence inserted into said multiple cloning site is
capable of being transcribed from said heterologous promoter and the level of said

transcription is enhanced by said element.

In a further aspect the invention provides a host cell comprising the isolated
polynucleotide or vector as herein described. Preferably said host cell is a mammalian
cell, more preferably selected from the list consisting of CHO, NSO, BHK, HelLa, HepG2.

Also provided by the invention is a method of expressing a polypeptide comprising
inserting expression vector comprising the polynucleotide of the invention into an
appropriate host cell as herein described and culturing said host cell in suitable



days and Figure B shows the percentage (% positive cells. Figure 6 shows
simlar data to Figure 5 for rpsll constructs. Figure A shows the nean

fl uorescence,,) j val ues for stable pools generated w eit her hCwW
driven con?t‘ltr)g@t%@%gwi dentical constructs with a 8kb hnﬁmﬂtﬁgﬂ@ﬁ/‘gﬁﬁRPSB
elenments imediately 5° to the pronot er.1¥i gure B shows the percent age of
celI's within §gitiBRdb alleBKSESdiEH rbraf%réug%ai& @dly[%gﬁ& 6 RaheRREARAI JeeruposSi ti ve
cells). WD 2006/ 123097 PCT/ GB2006/ 00165 14 Al LED DESCRI PTI'ON Materi al s
and Methods MAPEBYHS ay anal ysis. Total RNA was extracted from -80%
confluent CHO K1 cells using RNeasy RNA extraction kit (Q agen, Craw ey,

UK) according to the manufacturers protocol. Tot RNA /1) was subjected
to nicroarr a&"&B&@?FB‘?‘#&W&PWﬁgn B'&Vﬁﬁs g Héarﬁ’@ﬁ% |c§ld>_rﬁ%qrg§cgw 'ﬁ@gz'?ﬁi de

li brary ( Qpermiyndciddtideepsctsranhbstaell 3s Héinkiasstbet mat aphaphaceufitslly Uni versity
of Cincinnati Getnlam' cs. and .M crgaﬁrag Labor atory undertook M croarray

anal ysi s acco?cﬁ?ﬁ"na ?Saﬁflgf@?‘@ﬂ'&gtd b FEbEE lgm( http://mcroarray. uc. edu). Gene
transcri pt sequences were ranked according to increasing fluorescence. Since
our previous i P CBX3 loci as a

chromat i n-ren%%grllq?tng IFE@P%%%E& ing benefit to hCW the HNRPA2
transcript was identified as the baseline expression |evel. However, using
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m ni mal , usi nNEjgidRPiRdwWa s masmid efaprof nectonpei 161 MAVECH R aeki Bxasphle3829 sequences

for potenti al. si.S...Therefore.. .7 ences fr the top 2% (7
sequences) o?‘l: lf’ﬁ‘[ez”aJ %P}o&%rﬂé%,exp&%}o&d; é‘}? éﬁ%?&p ﬁ%rtass %]Fees s?%é}(lp ?rfoluégpsgccor di ng
to the crit ercoasinictciorGHO-H1 gllsanafEed bg FAQH analgsisrfedays pust teanstection. vieigdaown
transcription } e . i if19n, size and
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anaemb 1+ o Agele" el BgHer Bl Sorin FRETEbaTERT ER-RY B LAY, por
ol i gonucl eot i prestrasfastide énglyeed bypFAGH). i A yand Gare xataleoehty, BitbEfarapssita s
encorpasei ng by AR ALS GG LARIERIRLIHAEATELER ASRUAIUNNS
predi ct ed codiuatpscengpérells is theuriably sel¢aiespophiane Figure B shows percentage (%)

positive cells. See Example 2.

Figure 5 shows the expression level of a reporter gene in stably transfected NSO cells
when it is driven by the hCMV promoter with no additional elements present or when
either an 8kb hnRNPA2 or a 3kb RPS3 element are placed immediately 5’ to the hCMV
promoter. Figure A shows the mean fluorescence intensity of the stable pools at 28
days and Figure B shows the percentage'(%) positive cells.

Figure 6 shows similar data to Figure 5 for rps11 constructs. Figure A shows the mean
fluorescence intensity values for stable pools generated with either hCMV driven
constructs or identical constructs with a 8kb hnRNPA2 or 3kb RPS3 elements
immediately 5' to the promoter. Figure B shows the percentage of cells within the pool
expressing the reporter gene (percentage (%) positive cells).



PCR reactions contained oligonucl eotide sets specific each genom c fragnent
(2pnmol of each priner; Table 2). PCR anplification was achi eved using the
Fai | saf eTM PCR preni xes A-F (Canbio, UK), lunit Tag DNA pol ymerase (Pronega,
UK) and waPsgi13host enpl ate DNA. I nitial denaturation \i%?éﬁ% E/ﬁlﬁ 5% mn,

whi | st PCR anplification WO 20061123097 PCT/ GB2006/ 00 é e carri ed
out for 35 cycles (94C for 1 mn, 55-60C for | min, 72C for 5m n). A final
ext ensi on pRTALLED BEsteipfiom n) was i ncluded. PCR products were gel purified,
using GFX DNA purification colums (Arersham UK) according to the

manuf acturers protocol, and subjected to TOPO TA cloning(r) according to

the manuf aghtdrials éﬁd"l\ﬂéﬂ*oqs—rmo I nvitrogen, UK). Sense and anti-sense
orientati ach CpG i sl and-contai ni ng fragnent cl oned

i nto TOPOMiveatray anélysis. t r ogen, UK). Expression vector constructi on. A

Const ruct GeL) WEiPS SeRer SR G AERIT Rl 1 REe BER) dol et ea

mul ti pl e egtramtiomgit (ibgen, fOrMepE(&}l%cbﬂrdmgtmth@ETarﬁthdre#sl moedolbYothlRNAnsertion

f the As tte. t.h' t CET 1005. Al %
200 1ol e R fBiegs O it Hlebes e BisSah S LRG t b Y LB L oo |
ot her wi se oligomtieldotidedibfa2y (Operarb¥H) FeppédénfinatBada knuns tramsemmedi' Hent o ‘

Acc65// of PDH Spe/ / / _was jinserted in [/ Xbaf of 1005.
RPSs xbal PENGISY BPEBRoiet: senoRie 2P ATy LebSfhay Uondisouiiionnal Tusan
EcoR/ bl uanalysnsagwnerdlm twarsfererert padodotsohit TR0 Bragnd.e8QP02. 1 respecti vel y
(I'nvitrogen, UK) and inserted into Pne/ of 1005. Finally, A430106P18Ri k
(EcoRV) and 2510006D16R k (Bst XO fragnments were also inserted into Pne/ of
1005. Al | Gepé&trassaiptisespirncasniang rdnkad mecordingveer iscreasing fleatesdencé@icesemse and

[ nes andPsiyE Py 1efed RN L0k cBES 18R Loarbiigt Yo B Bleilert , o0
Pai sl ey, BRY cifersing beuefitty FCUV thmbNRPAR trghsariahwaidentlfieg/asithe haveling ’
penicilli Qxﬁ’@éjs ﬁ*lé@é?tﬁéw&lep 1us@lBQhelQ§éll§Mé Yr)icr@ﬁ?éy arlaljastthd AvegbAoet al cal f

serum (FCS; I'nvitrogen, Pai'sl . Transfection'was carried out by
el ect r opolanscHpt was *?ﬁjelaﬁsteéﬁaPWaﬁ@WﬂWPEﬁ?F'Pﬁ levelphtisn HHNEGII ttamserindul t ur es

and a Bi WE@%nﬁ%ﬁugHbWRﬁAz aEMu?‘?éfei‘eﬁcéj%uluﬁév@ldéhtﬁﬁh%sﬁy|s§§ué?1f:esg%5': at
250V. Transfections used of linearised CET1005EGFP plasm d and

equi val enb® ﬁm%anamﬁh@re&raf bFequUSREASIEXT Bie ToR S0 S SBRUMNPRATE o ze.

Stably tr grsferbaseslltand&ips W@Je%‘é'mﬁle@éu&orw tBtRd EREKid BF EneaMiky gedi um

contai ning 12.5g/ m puromycin sul phate
8pG islaiid and one or more putatlv /known tgansgn lonaL{Klart sites (see Table 1).

CpG islands position, size and GC: CG ratios were verified using GrailEXP
(http://compbio.ornl.gov). Putative/known transcriptional starts sites were identified from

NIX blast analysis (hitp:/www.hgmp.mrc.ac.uk) and Ensembl databases
(http://www.ensembl.org).

PCR amplification of CpG island-containing fragments.

PCR oligonucleotides were designed to amplify approximately 3kb fragments
encompassing the complete CpG island embedded promoter region whilst including
approximately 500bp of coding sequence according to known or predicted coding

sequence structure (see Table 2).

PCR reactions contained oligonucleotide sets specific each genomic fragment (2pmol of
each primer; Table 2). PCR amplification was achieved using the Failsafe™

PCR premixes A-F (Cambio, UK), 1unit Tag DNA polymerase (Promega, UK) and
200ng of template DNA. Initial denaturaa_ution was 96°C for 2 min, whilst PCR amplification



Quantification of transgene expression Analysis of cells transfected with
EG-P reporter constructs was with a Becton-Di cki nson WO 2006/ 123097

PCT/ GB2006/ m@ 23968 FACScan using the parental CHO Kl gellcHbddoRSs @
background, auto }uor escence control. V\Q%‘OEOGI 123097 PCT/ GB2006/ 001656 17
Tabl e 1. Sequences anal ysed Locus Ace. #8 scription CpGisland” bp % CG
GCl CG Ter f 2iwasABO#kliohT fof 86 eyeies (947@ foe dtirh) 588010 6 ik 47286 {6, 5Min). Adidklor 2

interacting pr i - jnteracti teloneric protein Rapt). Gap
MB2599 4 ycereér@e&fgh%%e-pg?ﬁﬁgﬁﬁ@B’pgwa%'.nglgde%hosphate dehydr ogenase RPS3
NMD12052 RPS3-408 ribosomal 419 60.39 0.87 protein S3. TUBA1L ML3445 Tubulin
al pha-1 chai . - 14 . ] S 40S
71 Bocomal 057 Gonnics dete okt pyided Udad Rl D arestal R b
sequence t ag #@8&di6g iGheln&Rifachird3]060id Rind sakjedies ISTEROr B sleding@aieendieg t ag
679 67.69 0.75, aCenbank Accessi nseml de iption .

Chttor i/ v dRE T aagere orepasiEQRDY Fopods U s Breantisenss: ai 1 ex)
dGapd - deri weidnthtiom wareabtained demaeh \MPGASIGitd-dstBHSing RPegmeRXdHeEd0id a0 18
Table 2. PCR létio%o(&%[loggﬁi s and anplicon sizes Locus Sense Antisense

Amplicon Ter t'’ct'gactt ggaaai . gt aact gacctgccatgccattc 2995 bp
(SEQ 1D NO 3) (SEQ ID NO 4)

Expression vector construction.

A control expression vector (designated CET1005EGFP, SEQ ID NO:20) was
constructed by the insertion of an hCMV/EGFP/sv40 pA (Nhel/ Agel deleted multiple
cloning site) from pEGFP-N1 into CET 900 followed by the insertion of the Asc/ cassette
from this vector into the Asc/ site of CET 1005.

All CpG island fragments were removed from TOPO2.1 (Invitrogen, UK) unless
otherwise stated. Terf2ip Acc65//EcoRYV fragment was inserted into Acc65//Swal of
1005. GAPDH Spel/SnaB/ was inserted into Pme//Xbal of 1005. RPS3 Xbal/Spe/
fragment was inserted into Xba/ of 1005. RPS11 and TUBA1 EcoRl blunt fragments was
removed from TOPOA4.0 and TOPO2.1 respectively (Invitrogen, UK) and inserted into
Pme/ of 1005. Finally, A430106P18Rik (EcoRV) and 25710006D16Rik (BstX]) fragments
were also inserted into Pme/ of 1005. All CpG island containing fragments were inserted
in both sense and anti-sense orientations immediately upstream of the hCMV promoter.

Cell lines and transfections.

CHO-K1 cells were grown in HAMS F12 (Invitrogen, Paisley, UK) plus 4500 mg/l L-
ananyl-L-glutamine, 10 pg/ml each of penicillin and streptomycin, and 10% (v/v) heat
inactivated foetal calf serum (FCS; Invitrogen, Paisley, UK). Transfection was carried out
by electroporation using approximately 107 cells from 80% confluent cultures and a
BioRad Gene Pulser I ™ set to deliver a single pulse of 975uF at 250V. Transfections
used 2ug of linearised CET1005EGFP plasmid and equivalent molar quantities for
expression vectors of different size. Stébly transfected cells were selected and

maintained in growth medium containing 12.5pg/ml puromycin sulphate (Sigma, UK).

Quantification of transgene expression
Analysis of cells transfected with EGFP reporter constructs was with a Becton-Dickinson



Gapd gagcagt ccggt gt cact a gcagagaagcagacagttatg 3096 bp (SEQ ID NGO 5) (SEQ
I D NO 6) RPS3 cagagcat caagtacctgtga taaccactaagccatctctcc 3056 bp (SEQ ID
NO 7) (SEQ TUBAl1 caagaacaaggaagct ggcc taaaacccacagcact gt aggg 3049
bp (SEQ I D%&Mg)m? EQ ID NO 10) RPS11 aagact gttt gcct catigegB2o0s/ 1656

ggat gacaat ggt cctct gc 3020 bp (SEQ ID NO1611) (SEQ ID NO 12) A430106P18Ri k
at ggtt gt aggt gy { ARG C L3 I | D
NO 14) S oo aal ki aﬁﬁ’ﬁi‘%ﬁ At %’%5385‘1 tbécéiaéi;a%@egggaé%"@egsééﬁg
(SEQ I D NO. PF8Y'YISEQ ID NO 16) Exanple 1: rps3 el ement driven expression
SEQ I D NO 1 shows the RPS3 cl oned sequence (Nucleotides 38 to 3154) ; SEQ ID
NGO 17 shows the conplete plasm d sequence of pRPS3-1 005- EGFP; SEQ I D NO
18 shows the conplete plasm d sequence of pCET1 01 5- EGFP. EGFP expression
| evel s, 8 days post-transfection, were investigated, within CHO Kl pools
contai ning hCWw al one (control construct; plasm d pCET1005- EGFP, |ineari sed
with Pnel prior to transfection), constructs containing an 8kb RNPA2
fragnent (plasmd pCET1 01 5-EGFP, linearised with Pmel prior to
transfection) and Rps3 (plasm d pRPS3- 1005-EGFP; |inearised with Pmrel prior
to transfection). Pools generated with Rps3 containing constructs show a
significant increase in EGFP expression |evels conpared to control
constructs. Addition of the Rps3 sequence upstream of the hCW pronoter
resulted in a 5.5- or 1.5-fold increase in nmean fluorescence intensity
relative to the control or hnRNPA2 el enent contai ning constructs
respectively (Figure 3A). The activity of the constructs was investigated in
NSO cells. The increase in nean fluorescence intensity in stable pools when
RPS3 el ement or hnRNPA2 el enents are WD 2006/ 123097 PCT/ GB2006/ 001656 19
included in the constructs, conpared to the hCW pronoter al one, was 28-fold
or 18- fold respectively (Figure 5A). In both CHO K1 and NSO cells, the
percentage positive cells was significantly increased wth the hnRNPA2

el ement but this increase was greater with the RPS3 el enent (Figures 3B and
5B)
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Example 1: rps3 element driven expression

SEQ ID NO:1 shows the RPS3 cloned sequence (Nucleotides 38 to 3154) ; SEQ ID
NQ:17 shows the complete plasmid sequence of pRPS3-1005-EGFP; SEQ ID NO:18
shows the complete plasmid sequence of pCET1015-EGFP.

EGFP expression levels, 8 days post-transfection, were investigated, within CHO-K1

pools containing hCMV alone (contro!l construct; plasmid pCET1005-EGFP, linearised

with Pmel prior to transfection), constructs containing an 8kb RNPA2 fragment (plasmid
pCET1015-EGFP, linearised with Pmel prior to transfection) and Rps3 (plasmid pRPS3-
1005-EGFP; linearised with Pmel prior to transfection).

Pools generated with Rps3 containing constructs show a significant increase in EGFP

expression levels compared to control constructs. Addition of the Rps3 sequence

upstream of the hCMV promoter resuited in a 5.5- or 1.5-fold increase in mean

fluorescence intensity relative to the control or hnRNPA2 element containing constructs

respectively (Figure 3A).

The activity of the constructs was investigated in NSO cells. The increase in mean

fluorescence intensity in stable pools when RPS3 element or hnRNPA2 elements are
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expression levels were assessed by FACscan analysis.
The addition of the Rps11 element upstream of the hCMV resulted in a 1.2-fold increase
in mean EGFP expression levels, in CHO-K1 pools, compared to a construct containing
the previously described RNPA2 fragment (Fig 4A).
NSO cell lines stably transfected with Rps11 containing constructs demonstated a 1.8
and 1.5 fold, (respectively) increase in mean EGFP expression levels compared to
hCMV and RNPA2 constructs (Fig 8A).
An increase in percentage positive cells was observed for CHO-K1 cell lines transfected
with Rps11 constructs compared to RNPA2 constructs (Fig 4B). Furthermore, an
increase in percentage positive cells was observed in NSO pools transfected with Rps11

constructs compared to both hCMV and RNPA2 (Fig 6B)



gt agct ggca
gt gcact aga
gat t agaagc
gggtttgatc
ccctgacttc
gaaat ctctc
cttctatgtt
aaaat aaaac

caggtcttca
aat ggagaaa
catcttgtta
ctgtcgtcaa
caccctgata
ttcccttgga
tgat gct att
ttgcttaatt

gt gggat t aa.,t acagggt ga
tgcagtaca338¥¥%ﬁa1cag

cat cagggt c
t ccccgaagce
ct gcgagt ca

t gt gt gaagg
cctggt get t
aaadagt t

1
£ g

gat acaagga
cagcttcatc
caaggt caaa
cccattttct
agatgttctg
aaccacct ag
ctttaaaact
t gt ct aaaag
aacagact cc
caggttctgc
gaaggt cct a

gatagttata
aggt gacaga
at aagt t cat
ggaatttgac
ccaagtygpcct
t ctt agaaat
ccactttagg
agtttaagta
cgtgtttcca
ct ct gggcaa
t ggcct agat

agaaggcagc
ccagt ct gac
tcctgttttc
atgttccata
gt gt agccaa
tttgagttat
gagat agccc
atagttttta
gt gt gaagt g
tgaacttttg
ttatactatt

SRSl 1 9012

catggctgtg
tctgtcccat
t gt aacact t
ctccattata
cattcccctg
at aaattcca
t gt ct gat ag
cttttgttcc
agccacacac
cttgtgtgga
caacagtctg
ttccaccctg
accaaaaaat

180
240
300
360
420
480
540
600
660
720
780
840
900

aaaatttttt tttcccacag gt tetextinggd agghyationedzet QpG aglaadtcomptisingaatone dh
agcccat ct tca ttaccttt gtaataatat.tagatctgtg.tqgc t gcg 1020
cacgoat ot 9000 Potef A leaiisien vk ARt Booht Gttt Adpd 880 1080
tcactctgta acttactgag ccathetzagoejouggrandtet, and at acatttca atgaaagttt 1140
Loats agcat gaecal 9239 9! o PRl ALAA e HAENESRR-SH IR A1
agt cagaaac t catpemmaggc caagctggcc tcgaattcgc tatgtagtca atgatgacct 1320

taaactgtg acoghalaring HILARNACo S95IGHEERAARTH AR 480 Lehagacian 1350

ctttcagacc ggaactagat gtctac cCgCCtt acattacagg
acaccccccdhetealggmgt promotey as gobareed dh ttbatprésencx af gaidaaxdercieti caethyletionifsE®0 1/ 25
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t gcaagggt c 'gccgcgctgc gcggcgtcat "t gc gccc
gcgagccactCp&istanticctt t cagcggcgc gcggct gcaa gatggcggtg 1620 cagatttcca
agaagaggaa ggtaagcgtc tgggcccggt tcgggagtcc gccgecgggtt 1680 ctacaagtgc

cagggaggcc tgtggctccg tgatcagtcc tgtggagcgt ctggggccgc 1740 ctgcecegtctc
ttcgagcct ¢ ggatggec gea@ﬂW@ ptide t PePHiYgR g cgﬂ@angdhetgg?@gﬁtgc
Ct gggcaagin&RIAbAGRRACHE GSIhRD Adthet CbiaPases IsheCoICRBRC 8kdhs 161GHe nearRaIEHE CC
agttccggac tagacacctt: tgagcgtttc ttggtctcca taatagtaat 1920 cctgtggcac

agt t agaggdPey¥Ygccat : cagatctagt ccagtttctt tagtaagtga 1980 agtttagcag
tcccttectct tagtcgecgtg atcctgcaag tggccatagt tgaaagccta 2040

3. The polynucleotide according to claim 1, wherein the mammalian rps3

gene is a human rps3 gene.

4. The polynucleotide according to claim 1, wherein the mammalian rps3

gene is a rodent rps3 gene.

5. The polynucleotide according to claim 1, wherein the rodent gene is a

mouse rps3 gene.

6. The polynucleotide according to claim 5, comprising the nucleotide
sequence of SEQ ID NO:l.

7. The polynucleotide according to claim 1, wherein the heterologous

promoter is a constitutive promoter.



cttactgact gctgccgtgt tcactcggga cccggagctg cagcgtccct gtggttatca 2100
tttcatgggg gaaaagtgtg cagattgcca. ggtttagaaa tagatggtct gtcgtttgtg 2160
cttatgcaca cagatgataa acctgttttg agtcaggatt cctctcctat ccgaggtaca 2220
acttacagtc ccagctgtac atgtgctact tggagacaga tttttctttg tctcttgggt 2280
gtagattatg ccgtagagcc cttcgatgaa gaggt @gtga cgagtctgag taggaagtgt 2340
tgtctttgtc caagatgcct cactatgctg cgttctgtgg cacagctgaa agcact gt gg 2400
t caaaagaaa cttcctaaag atgaccaaga ggcatttgtc tgagaagggt tgctgctttt 2460
ct gt agggcc attgggcttg ctctgactaa ccctgtcttc acctcagagg taacttgttt 2520
cctttggttc agtitgta t o tic ct t t it ct 80
cgggagct gg ct ggagat g’g’ecg §&ﬁ%ﬁ%§'§eg%?§% é‘g (g%ig %2@@%@%&:@%&%@%&”@%40
gaaat cat t prandterac selectedfoginadba ayrewpc carsisjag  df geytaegatpviras sadyinghedi@@00

Ugt act 0agg, 4L 0kgL 82! RIOOCSBLAL GAAGRAYY | 783G A0S ErE Calt 0ggtg 2760

taactgcttt gttagaact'g catttgggaa gaa afttaac gtgtgtgctg 2820
gcgttgtggt gggcggcagg tgggatcttg agtaaatggt tgcgcttccc ctctacagga 2880

cacagaat gt tct - a C t 40
nacacritog oit Coot onte RARRLENG JORGRGERT ol DTS Rhdrel 168 oRSRugE o

gt t t t agactrreyajer ig @gatonpogQrirusceaylysnmedigiearremgteact t ct ga aaacct gaca 3060

t ggccagt ga cagtcacagg tacttgatgc tctgagggcg aattctgcag atatccatca 3120
cactggcggc cgctcgagca tgcat 3145 <210> 2 <211> 3039 <212> DNA <213> Mis
muscul us rpsl | 10<400be 2peiyiuctegtide taccerdipdc tgtalaingOct wherge theycenstiyettve

tgccct t coty GREECIHSGRMEDig GhGRHSERARILs SSHURRRARR SYMoRGI t @ gcactgetce
t gt gggt ag rggggaca;b?aelg)&? é%agagct ga% a cgcaccacg%t gcatgagt ttttattaaa

gt gcaaacca tgggatgaat 180 2/25 WD 2006/ 123097 PCT/ GB20061001656 P108872WD

rps UCGCES. ST25 1¢agt reagpdlyduchBlidd (480R%R1 ¢l 2RORGEAC the CRASHRARE!
gaccaagtac 240 cctattctgc agctatgaaa atgagatctg cacat gagct ggggttcaca

agt gcacactPraper is ggajpes Yigmeseioyriscerlvirepedigienjemet®acaaagca gtattttt ct
ggaggatttt 360 atgtgctaat aaattatttg acttaagtgt gtacgatgtg tgctgtgcag

aga cag 420 a caccag caggtcatct gcat ccccettt tgaatcctt
ctg nggggatg 480 12. gg(‘:|1he polgnucle%gde accord(igng tc? gcggl%gt whereing%?e r(T:]eterologousg

promoter is a tissue-specific promoter.

13. The polynucleotide according to claim 12, wherein the heterologous

promoter is a tumour-selective promoter.

14. The polynucleotide according to claim 13, wherein the promoter is selected
from the group consisting of carcino-embryonic antigen (CEA), prostate specific antigen
(PSA), cyclooxygenase-2 (COX-2), alpha-fetoprotein (AFP), tyrosinase, and T-cell Factors
1-4 (TCF) -based promoters.

15. The polynucleotide according to claim 1, wherein the transcribable nucleic
acid encodes a polypeptide selected from the group consisting of an antibody, a functional
epitope-binding fragment of an antibody, a growth factor, a cytokine, a protein kinase, a

soluble receptor, a membrane-bound receptor and a blood clotting factor.

16. A vector comprising of the polynucleotide of any one of claims 1 to 15.



aggctttgtt
t gt aagt cag
acaaaggctg
atccttccgg
gat ccgagt t
atgccctctt
gcttcccatg
ccttatgcct
attttgaaaa

gct caaaagt tgcagatata catcttgggt cctgtcctag

caccaagat a
ggact aaagg
gggct ggcga
caaat cccag
ct ggagt at c
ttaaccacca
ccgt gagt gc

caagagct gg
catttaccac
gat ggct cag
caaccaaatg
t gagaacagc
ctagagtttt
t ggggt t aaa

t acct ggact gt aggaggtc
gcctgagtct tctggttctt
t ggt t aagag cacagact gc
gt gcct2gaca act at ccat a
tacagtgtac ttacatataa
tattacagct agctgacctg
aagat ccagc accact caaa

atggtgttac
aggccat gac
t aaacat caa
tcttacgaag
at gaaatctg
tctt aaaaat
gaagccaagt
at gt caat ct
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780
840
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t at got t t athedGb@tbt GicagrdRgCRE @lah U16; 2@BgeinagR aeggt gaaduRadoRd

cgagaaact g acacaagctt ttgccacctg gctaaatggt tcctctatta cctggggtgg 1080
t cacct aaggexf’feé@'%gﬁ‘ftﬁr' at ccacgagt agtcaggaca taaacccatc aaagtgtggg 1140
t agacgcgca gcctgagata ctgtcaacaa aggacatgcg accttggtga cgtcggectt 1200
t aat aaaagg aagagaggt actattc t.cgacgct ct.gctcctga catcgtatgg 1260
cagat actct gct g’gaaag%eg@%ﬁ"&@&‘&%ﬁ'?%&?@ﬂ&gﬂ"pﬂ@ﬂ%ct ctgc acggccgett 1320
ctctctggaa actgaatceac agaacsergérit dobpeigiag C egoré dlegry oA Ceartity aduscgmtectide)
ctaagcctc ccg}acca%ar}gatqfac t tththggg tcgtgctcct gaaatctcgc 1440
gagat gat agmé‘é C YRYG" EEO8t 3&%&“@?@86%& ¢'®at ggcggegt acggacagtc 1500
ccaggaacgc gggctctcyc cggdmtgralogodsqeomactet;@adgt gaggat aa ccccgcgtca 1560
cttccgcccc gacctcgegt ggtgaat.a aagccggga gcggcecctge ctctcceccecttt 1620
ct ccggcggc cgggaaga%g gcégQHQP%%kgﬂﬁgﬁggagc gtttagttgc tttcccccga 1680

cgcttcggtg tgoadegiiata tarsttilgapte hudeit agidt sgquendeaingerdad mta tegmalplgacidnidD
ggat gcct gc.. t C c C a
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t ggcgggagdramggiptian Scinhgogegidydhggleaght ct gcgg cggcagagcc ggggacactg 1920
ggt aaagcag gttttttccc cttgatggag actgaggccc ggacctcgtg cgctctacgg 1980
cagggctgcg gtcccgacct cgctgtagtt ttcagtgtga gcgcagctct ggcctcgatg 2040
agcttaggct t gt ctSt aaak hosigeatlatoourrising dhe aalpouciestide of ggwnof gaimesgate d§ o g0
gcccaccag ; taag cttgaatccc gaatgagtgg atttgtatgt 2160
tttggaggt%egg§?§§%gﬁﬁiggggg§ctct ttttgatctc agccgtgagt tctgcaggct 2220 3/25
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21.
acid comprising inserting an expression vector according to any of claims 16 to 18 into an

A method of expressing a polypeptide encoded by a transcribable nucleic

appropriate host cell and culturing the host cell under conditions to allow expression of the

polypeptide.

22.

any one of claims 1 to 15, the vector according to any one of claims 16 to 18 or the host

A pharmaceutical composition comprising the polynucleotide according to

cell according to any one of claims 19 or 20, and a pharmaceutically acceptable carrier.

23.
according to any one of claims 16 to 18 or the host cell according to any one of claims 19

A polynucleotide according to any one of claims 1 to 15, the vector

or 20 for use as a medicament.



ggagcgt gct taccaaaagc agcctacgat ctttcaaaac
aaggaaaaac tccctcggta ctacaagaat
gt acaggacc ctccagcaga tgagatccct
cccgowoaeds/ibmaragt ggc ttcccat ggg
cgtcatcctt ggttctgttt aggaagtggt
gctattgagg gtacctacat

ggt cggat cc t gt ct ggt g&E

agaaaccggc
gcct aaagag
gcacagccac
ggccctgagg
aactttgcag
ctccat ccga
ctgcgt ccag
agggcact gc
cccegttcaa

gaagat gaag a
<213> Artificial

st

aagaagcggg
at cggt ct ag
gctgccctge
cccctgggaa
aat ct aaacc
aBps goaEscsTZoa

TtNqggaagggt gg

QUORICGBtofRgT Ihodmbitl LohAgy atggtcttca

HactBwravedc pgreasion e

<220>

tgagacagcc agtt gacaaa
¢
i

gtagtttctg &8®gog¥hat gt 22

<220>
21

<2235 synthetic P i
<210> 5%?191&%{5}'&" SBSQE}N%QQ

<212>

fraga@day seat t gt cat ccaagggcg 3039
<223> Synthetic PCR ol igonucl eotide

<210> 4 <211> 21

ucl eoti de
<213> Artificial

ct gat gcca t aaat ggagc
PEt gtt actctcccag

<210>

ttctgctggg 2460
gctt caagac 2520
acgt gt ggga 2580
t t gt agpct/gB2RO1656

ccactttctt
ct ggt aacgt
ttctaggttc
gat gt cct ct

ttcttgggag
gt gt cgt gac
3 <211> 22
<400> 3

2700
2760
2820
2880
2940
3000
<212> DNA

<212> DNA <213> Artificial

[ | KeHe> k400> 5 t t gt ta 19
ol i gonucl eotfHe x40 gagcagtccg gtgtcacta

<212>
<213>

<400> 1
ctagtaacgg

DNA
Mus

ccctgagtca
gtagctggca
gtgcactaga
gattagaagc
gggtttgatc
ccctgacttc
gaaatctctc
cttctatgtt
daaataaaac
gtgggattaa
tgcagtacaa
catcagggtc
tccccgaagce
ctgcgagtca
aaaatttttt
agcccatctce
cacgcatgtg
tcactctgta
tcattagegt
cacctctagt
agtcagaaac
taaacttgtg
ctttcagacc

acacccceccc

musculus rps3

ccgccagtgt
tgattttagt
caggtcttca
aatggagaaa
catcttgtta
ctgtcgtcaa
caccctgata
ttcccttgga
tgatgctatt
ttgcttaatt
tacagggtga
gttatatcag
tgtgtgaagg
cctggtgctt
aaaaagttcc
tttcccacag
atggatcagg
ttttatgctt
acttactgag
gaacgtgaag
ctgaaggttg
tcataaaggc
accctctact
ggaactagat
tacgccgttt

gctggaattc
gtgagaggca
gatacaagga
cagcttcatc
caaggtcaaa
cccattttct
agatgttctg
aaccacctag
ctttaaaact
tgtctaaaag
aacagactcc
caggttctgce
gaaggtccta
tattattttg
tgtctcggaa
gttctagtgg
gtttaccttt
gcatatatgt
ccatccagcet
gtggtaaaat
ctcttttcaa
caagctggcec
tcgttagtgc
gtctacttcc

tagacgcaaa

gcecttataa
tcattgaatt
gatagttata
aggtgacaga
ataagttcat
ggaatttgac
ccaagttcct
tcttagaaat
ccactttagg
agtttaagta
cgtgtttcca
ctctgggcaa
tggcctagat
acaagcccect
aaacaaaaca
aggtgctcac
gtaataatat
atacgcagcce
ggtcctctaa
ctgttagtgt
attttttatt
tcgaattcgce
tggaacccca
tgttcegect
acttcatttc

1/25

ccactgagcc
ttctgagcac
agaaggcagc
ccagtctgac
tcectgtttte
atgttccata
gtgtagccaa
tttgagttat
gagatagccc
atagttttta
gtgtgaagtg
tgaacttttg
ttatactatt
gctgctggta
aaacaaaaca
taccagaaat
taaatctgtg
atggttttct
atacatttca
gtgcttatgc
tatttacgtt
tatgtagtca
agcttgctga
acattacagg

ccatgcaaaa

<400> 4 aactgacctg ccatgccatt c
<220>

<223> synt hetic PCR

atctctccag
ggccatcagg
catggctgtg
tctgtcecat
tgtaacactt
ctccattata
cattcccctg
ataaattcca
tgtctgatag
cttttgttcc
agccacacac
cttgtgtgga
caacagtctg
ttccaccctg
accaaaaaat
cctacaaata
tgcatgtgcg
actgtcccac
atgaaagttt
ctgtggtttg
tttacttttg
atgatgacct
gtacagagca
ttgctaggtt
cttcatttcc

60
120
180
240
300
360.
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500



<210> 6 <211> 21 4/25 WD 2006/ 123097 PCT/ GB20061001656 P108872WD r ps

UCCEs. sT25 <212> DNA <213> Artificial <220> <223> Synthetic PCR

ol i gonucl eoti de <400> 6 gcagagaagc agacagttat g 21 <210> 7 <211> 21 <212>
DNA <213> Awotbioei1zdoe<220> <223> synthetic PCR ol i gonucl pet/ic8Ssnciess 7
cagagcat ca agtacctgtg a 21 <210> 8 <211> 21 <212> DNA <213> Artificial

<220> <223> synthetic PCR ol i griedg8Tawot rpeucos408r258 t aaccactaa gccatctctc ¢

21 <21052tgaacatey>torpagagq occprgetae rYSCHChT fioeTEcIc@ Mystatazes> d§6R heti c PCR

ol i gonucl&etidlec shQfcealt CARYPALRRTABEEchOYEg&dYcaa gatggcggty 1620
cagatttcca agaagaggaa ggtaagcgtc tgggcccggt tcgggagtcc gccgegggtt 1680
ctacaagtgc cagggaggcc tgtggctccg tgatcagtcc tgtggagcgt ctggggccge 1740
ctgccgtcte ttcgagectc ggatggecgt agattgtgta ttgggccgga gccgggcgag 1800
tgctgtgtgc ctgggcaagg gagggacaaa ctcctecgagt tctggaccga ctcgaacacc 1860
gggcgcctcc agticcggac tagacacctt tgagcgtttc ttggtctcca taatagtaat 1920
cctgtggcac agttagaggg cgtgtgccat cagatctagt ccagtttctt tagtaagtga 1980
agtttagcag tcccttctct tagtcgcgtg atcctgcaag tggccatagt tgaaagccta 2040
cttactgact gctgccgtgt tcactcggga cccggagctg cagcgtccct gtggttatca 2100
tttcatgggg gaaaagtgtg caggttgcca ggtttagaaa tagatggtct gtcgtttgtg 2160
cttatgcaca cagatgataa acctgttttg agtcaggatt cctctcctat ccgaggtaca 2220
acttacagtc ccagctgtac atgtgctact tggagacaga tttttctttg tctcttgggt 2280
gtagattatg ccgtagagcc cttcgatgaa gaggtgatga cgagtctgag taggaagtgt 2340
tgtctttgtc caagatgcct cactatgctg cgttctgtgg cacagctgaa agcactgtgg 2400
tcaaaagaaa cttcctaaag atgaccaaga ggcatttgtc tgagaagggt tgctgctttt 2460
ctgtagggcc attgggcttg ctctgactaa ccctgtcttc acctcagagg taacttgttt 2520
cctttggttc agtttgtagc tgatggcatc ttcaaagctg agctgaatga atttctcact 2580
cgggagctgg ctgaagatgg ctactctgga gttgaagtcc gagttacacc aaccaggaca 2640
gaaatcatta ttttagccac caggtagaaa taccattgat tgtcacctgt aaatactgtg 2700
tgtactgaga tgctgtgtaa acttgggcca accaagcagt aaatctggcc tcagtgggtg 2760
taactgcttt gttagaactg catttgggaa gaacttacct tccatttaac gtgtgtgctg 2820
gcgttgtggt gggcggcagg tgggatcttg agtaaafggt tdcgcttccc ctctacagga 2880
cacagaatgt tcttggggag aagggtcgtc ggatcagaga gttgaccgca gttgtccaga 2940
agcgctttgyg cttccctgaa ggcagecgtag aggtgagttc ctctgcttta tctcccgggg 3000
gttttagact gagttgggat gtggcttctg ctatagaatt gtacttctga aaacctgaca 3060
tggccagtga cagtcacagg tacttgatgc tctgagggcg aattctgcag atatccatca 3120
cactggcggc cgctcgagca tgcat 3145
<210> 2
S oA
<213> Mus musculus rpsli
<400> 2
aattcgccct taagactgtt tgcctcatgce ctgcctggec tgcccttcct ccgecgcecaa 60
ctagggaagt ggggaccaaa ggttccttag gcactgctcc tgtgggtaga ggggacatta 120
gagagctgac agcgcaccac ctgcatgagt ttttattaaa gtgcaaacca tgggatgaat 180

2/25



<210> 10 <211> 22 <212> DNA <213> Artificial <220> <223> synthetic PCR
ol i gonucl eoti de <400> 10 taaaacccac agcactgtag gg - 22 <210> 11 <211> 20
<212> DNA <213> Artificial <220> <223> synthetic PCR oligonucl eotide

<400> 11 aagact gWP120¢2308at gcc 20 5/ 25 WO 2006/ 123097 PCT/ GBROUEBIOI/6B 656

P108872W0 r ps UCCES. ST25 <210> 12 <21%> 20 <212> DNA <213> Artificia

<220> <223> synthetic PCR ol i gonult¥s %”@erp%ﬂﬁ‘é%'ﬁzsggat gacaat ggtcctctgc

20 <210> 13agdbiget2@agtdidna R gagebSeagdptidce Cék e yactdZdiacSynbheti c

PR ol i gonuilcsgticggec a;é}cgg;aala?)a éa% }:ét%t ggca%ggigc gtgg%tczaga agtgcacact 300
tggagcactg ccttgctcct tcccagcaga cCacaaagca gtattttict ggaggatttt 360
atgtgctaat aaattatttg acttaagtgt gtacgatgtg tgctgtgcag agaggggcag 420
agggcaccag caggtcatct gcatgggggg cccctttggg tgaatccttg ctcacgggat 480
aggctttgtt gctcaaaagt tgcagatata catcttgggt cctgtcctag atggtgttac 540
tgtaagtcag caccaagata caagagctgg tacctggact gtaggaggtc aggccatgac 600
acaaaggctg ggactaaagg catttaccac gcctgagtct tctggttctt taaacatcaa 660
atccttcecgg gggctdgcga gatggctcag tggttaagag cacagactgc tcttacgaag 720
gatccgagtt caaatcccag caaccaaatg gtgcctaaca actatccata atgaaatctg 780
atgccctctt ctggagtatc tgagaacagc tacagtgtac ttacatataa tcttaaaaat 840
gcttcccatg ttaaccacca ctagagtttt tattacagct agctgacctg gaagccaagt 900
ccttatgcct ccgtgagtgc tggggttaaa aagatccagc accactcaaa atgtcaatct 960
attttgaaaa tatgctttat actgttctag cccatctgtg cagggctaga acggtgaata 1020
cgagaaactg acacaagctt ttgccacctg gctaaatggt tcctctatta cctggggtgg 1080
tcacctaagg ttagacactc atccacgagt agtcaggaca taaacccatc aaagtgtggg 1140
tagacgcgca gcctgagata ctgtcaacaa aggacatgcg accttggtga cgtcggecctt 1200
taataaaagg aagaaaggtt gactattcgg tcgacgctgg ctgctcctga catcgtatgg 1260
cagatactct gctgtaaagc ggttcacccc tttctfgaga cccgctctge acggccgett 1320
ctctctggaa actgaatccc agcacgtgtt tcccaacccg tacggcacgc cttctccgec 1380
ctaagcctcg ccgtaccaca tgatgcacgt ttcctccaca tcgtgctcct gaaatctcge 1440
gagatgatag gatcttcccg ccccttagtc ctcccccgtc atggcggcgt acggacagtc 1500
ccaggaacgc gggctctcgc cggaagtacc tcccacctcc gtgaggataa ccccgcgtca 1560
cttccgeccee gacctcgcgt ggtgaataag gaagccggga gcggccctge ctctcecttt 1620
ctccggegge cgggaagatg gcggacattc aggttcgage gtttagttge tttcccccga 1680
cgcttcggtg tggagcgtat cccttggcgt cctcgttgtc ttacgcatta gctgaagcga 1740
ggatgcctgc gaatgccttc gtctcaggcg gctcggaaat ccgggctcta cgcagtaatg 1800
gggtccctgg cgcttcggga gttggttctt aaagctcaga gcttaacggg tgagggattg 1860
tggcgggagg agggcatcct gcggcgcggg agtcctgcgg cggcagagcc ggggacactg 1920
ggtaaagcag gttttttccc cttgatggag actgadgccc ggacctcgtg cgctctacgg 1980
cagggctgcg gtcccgacct cgctgtagtt ttcagtgtga gcgcagctct ggecctcgatg 2040
agcttaggct tgtcttaaac ttgccatcct gectcaacct caaccgggat gacagatccg 2100
gcccaccagg ctcggctacg tggacataag cttgaatccc gaatgagtgg atttgtatgt 2160
tttggaggtc cagtctggct gaaaagctct ttttgatctg agccgtgagt tctgcagget 2220

3/25



<210> 14 <211> 20

ol i gonucl eoti de

DNA <213> Artificial

act t aagacc tﬁatz

<220>
20

<223> synt

attgtctctg
ggagcgtgct
agaaaccggc
gcctaaagag
gcacagccac
ggccctgagg
aactttgcag
ctccatccga
ctgcgtecag
agggcactgc
cccegttcaa
gaagatgaag
<210> 3
<211> 22
S M

<220>
<223>

<400> 3

<212> DNA <213> Artificial

<220>

<400> 14 atccctcaca ttgccaagcc 20

<220>
<210> 16 <211> 20

etlc PCR ol i gonucl eoti de

<212> dWige72w8 kp3 Wdek f4@ial
2006/ 123097 PCT/ GB2006/ 001656 P108872WO r
1005 EGRYE99%505 tfﬂawgﬁet%éaﬁgt@@%@@@'&%?éﬁtac §aaktogeela JoaEIpReRG ac 22&t agggcga

att gggt agetéfdcag

<210> 17 <211> 8691

ccggttttgg
atttccttga
taccaaaagc
aaggaaaaac
gtacaggacc
cccgecccct
cgtcatcctt
gctattgagg
ggtcggatcc
gggcgcetggce
tgagacagcc
ctgactccta

atgcagagga

Artificial

cgattggggc
actttacctg
agcctacgat
tccectcggta
ctccagcaga
tcacagtggc
ggttctgttt
gtacctacat
tgtctggtga
aagtgatgtc
agttgacaaa
cctgctaaca

ccattgtcat

gtagtttctg acttggaaat gt

<210> 4

<211> 21
<212> DNA
<213>

<220>
<223>

<400> 4

Artificial

aactgacctg ccatgccatt c

<210> 5
<211> 19
<212> DNA
<213>

<220>
<223>

<400> 5

Artificial

gagcagtccg gtgtcacta

<210> 6
<211> 21

aaataaggtt
caacctcacc
ctttcaaaac
ctacaagaat
tgagatccct
ttcccatggg
aggaagtggt
agacaagaaa
gtgggatgtt
tgttétcacg
gctgatgceca
cctttctgtt

ccaagggcg

synthetic PCR oligonucleotide

synthetic PCR oligonucleotide

synthetic PCR oligonucleotide

4/25

<223> synthetic PCR

<210> 15 <211> 20
<400> 15

oolesé 2!

<223> synthetic PCR oligonucl eotide
<212> DNA  <gl3ed¥hie

<212>

<400> 16 gctagcttac a{aggcagcc
<220> 6/ 25 WO

ps UCCES. ST2S <223> Vect or

gaaggtagga
aaattctcat
aagaagcgag
atcggtctag
gctgccctge
cccctgggaa
aatctaaacc
tgccccttca
ggaagggtgg
atggtcttca
taaatggagc

actctcccag

aggaagaaat
ccctacagac
ttctgctggg
gcttcaagac
acgtgtggga
ttgtagtatg
ccactttctt
ctggtaacgt
ttctaggttc
gatgtcctct
ttcttgggag
gtgtcgtgac

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3039

22

21

19

pRPS3



gggccccccc
cgcccttata
at cat t gaat
agat agt t at
caggt gacag
aat aagttca
tggaatttga
gccaagttcc
gt ctt agaaa
tccactttag g
gagt t t aagt
ccgtgtttce
cctctgggeca a

at ggcctaga {3

gacaagcccc
aaaacaaaac
gaggt gct ca
t gt aat aat a
t at acgcagc
tggtcctcta &
tctgttagtg t
aattttttat
ctcgaattcg

ct ggaacccc &

ctgttccgee
aacttcattt
cgcggegtca fS
ttcagcggcg
ct gggeccgg
gt gat cagt c
tagatt gt gt
act cct cgag

WD 2006/ 123@?171>PC?I0 GB2006/ 001656 P108872W)

tcgaagttta aacatttaaa tctagtaacg gccgccagtg
accact gagc catctctcca gccctgagtc atgattttag

tttct cat cag ggtagct ggc acaggtcttc
aagaaggg&%ﬂ%%gfggctgt ggt gcact ag aaat ggagaa

accagtctga ctctgtccca t gaighpaRAGp < pabsd bt
REDE gbNAL t ctqtaacact tgggtttgat cctgicgtca
Byt taddfigetd ccattat accctgactt ccaccct gat
tgp@t agcca acattcccct ggaaatctct cttcccttgg
t<t).23>gag,trttaeﬁ1at acalboll €gonactdotid gt tt gat gct at
gcc ct gt ct gat a gaaaat aaaa cttgcttaat
%@% bidd boRS &{ég tc cgtgggatta atacagggtg
gtg gaagt ga Ccacaca ctgcagtaca agttatatca
aactttt gcttgtgtgg acatcagggt ctgtgtgaag

f ? agt at tcaacagtct gtccccgaag ccctggtget
tgcigchfgt attccaccct gctgcgagtc aaaaaagttc
adthcamadficiatcaaaaaa taaaattttt ttttcccaca
zﬁfcagaaa t cct acaaat aagcccatct cat ggatcag
Lopatl Ghhe GlcOF&H 9 SonlEALYFA 9t gttttatgct
catggttttc tactgtccca ctcactctgt aacttactga
Gcafttc aatgaaagtt ttcattagcg tgaacgtgaa
C@?@&E"‘f%’t t(?t?fgq ?tt gcacctctag tctgaaggtt
ttatttacgt ttttactttt gagt cagaaa ct cat aaagg
Hpgt&gt ¢ aat gat gacc ttaaacttgt gaccctctac
h@jté@gg agt acagagc actttcagac cggaactaga
t.arHt t aaagi ght gct aggt tacacccccce ctacgeegtt

cccatgcaaa acttcatttc ccatgaacac tt gcaagggt
cet ace c cgcgagccac
cchgc ygfgaﬁle ?édlag °"5 aFeoglcfe? c aagaagagga

<HamggRgt C cgccgcgggt tctacaagtg
¢RYIGHERFCHCIEEEHFgEcg cct geegt ct
attgggccgg agecgggcga gtgctgtgtg
tpod>ggACcy act cgaacac cgggcgcectc

ccagggaggc
ctt cgagcct

cct gggcaag
cagttccgga

<213>

<220>
<223>

<400> 9
caagaacaag gaagctggcc

Artificial

Synthetic PCR oligonucleotide

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

<220> . . .
<223> synthetic PCR oligonucleotide

<400> 10
taaaacccac agcactgtag gg

10

22

DNA
Artificial

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

<220> ]
<223> Synthetic PCR oligonucleotide

<400> 11
aagactgttt gcctcatgec

11

20

DNA
Artificial

525

t gct ggaat t
t gt gagaggc

120
180

cager e

acaaggt caa
acccattttc
aagat gttct
aaaccacct a
tctttaaaac
ttgtctaaaa
aaacagact c
gcaggttctg
ggaaggt cct
ttattatttt
ctgtctcgga
ggttctagtg
ggtttacctt
tgcatatatg
gccat ccagc
ggt ggt aaaa
gctcttttca
ccaagct ggc
ttcgttagtg
tgtctacttc
ttagacgcaa
cgccgegetg
ttcctttcct
aggt aagcgt
ct gt ggctcc
cggat ggccg
ggagggacaa
ct agacacct

rps UCCES. ST25

360
420
480
540
600
660
72
78
840
900
960
1020
1080
1140
1200
12
13
1380
1440
1500
1560
1620
1680
1740
1800
188b
1920

1980 7/25

20

22

20



ttgagegttt
t cagat ct ag
gat cct gcaa
acccggagct
aggtttagaa
gagt caggat
tt ggagacag

cttggtctcc ataatagtaa tcctgtggca cagttagagg
tccagtttct ttagtaagtg aagtttagca gtcccttctc
gt ggccat ag ttgaaagcct acttactgac tgctgeegtg
gdyuge/t3897t gt ggt t at ¢ attt cat ggg ggaaaagt gt
atagatggtc tgtcgtttgt gcttatgcac acagatgata
tcctctccta tccgaggtaﬁugééwpaﬁﬁbﬁqﬁ%eﬁﬁﬁtgta
atttttcttt gtctcttggg tgtagattat gccgtagagc

agaggt gatagoacgagt ct ga gtaggaagtg ttgtctttgt ccaagatgcc
gcgttct gf %gc agct ga aagcact gt g gtcaaaagaa acttcctaaa

aggcattt

13t Ve
accctgtctt cacctcagag gtaacttgtt tcctttggtt

ctt caaaged20gagct gaat g aattictcag tc
agt t gaag‘f%?%g%}jf‘

cagtttgtag
gagct g gctgaagatg
atcatt attttagcca

at RBatliggnidedy

ataccat t gmoit gbcacct g taaatactgt gtgtactgag
aaccaagc@Egtyaaat afgggetarpcagt gggt gt aact gett
agaacttacc ttccatttaa cgtgtgtgct ggcgttgtgg

gagt aaat ggoit gggcttcc cctctacagg
cggatcag%ﬁ%agmbgaccgc agttgtccag
gaggt gagtdsxcDitgettt. at ct cccggg
gctatagaﬁ?3fgﬁ5gﬁ%5?ﬁ]aaaacctgac

ct ct gagggeogaatt ct gca gatatccatc

acacagaat g
aagcgctttg
ggttttagac
at ggccagtg
acact ggcgg

aagct t at¥g3at ayedytyg PEgogldgamtdl egtiaiet aagat

aat t cgagglpc99gacccgg ggat cct gat
t cat agcc@agt@fay gareicgeegcgt t ac

accgcccaac gacccccgec cattgacgtc
aat agggact .ttccattgac gtcaatgggt
agtacatdg%gbté%atcata t gccaagt ac
gcccgccb%gzsab&a; ccc agtacat gac
ct acgt att2a3yt agtdgeial ttaccat ggt

t ggat agcgged tt gact cac ggggatttcc

ct aat agt aa
at aacttacg
aat aat gacg
ggagtattta
gccccctatt
cttat gggac
gatgcggttt
aagt ct ccac

tttgttttQ@3caecpmmhasi € rarcgidganicl edticiaaaat gt

gacgcaaat g _ggcggt aggc gt gt acggtg
gaaccgt loard?
t gcccat cct ggt cgagcet

<210> 15

<211> 20

<212> DNA

<213> Artificial

<220>
<223>

<400> 15
acttaagacc tgatgcctcc

acggcgacg

<210> 16
<211> 20
<212> DNA
<213> Artificial

<220>
<223>

<400> 16
gctagecttac ataggcagcc

<210> 17

<211> 8691
<212> DNA

<213> Artificial

<220>

ggaggt ct at

QQQg&%wgggatggtga gcaaaggcga

t aaacggcca

synthetic PCR oligonucleotide

synthetic PCR oligonucleotide

6/25

atgctgtgta
t gt t agaact
t gggcggceag
ttcttgggga
gcttccctga
t gagt t ggga
acagt cacag
ccgct cgagce
ct ggcccaat
t caattacgg
gt aaat ggcc
tatgttccca
cggt aaact g
gacgt caatg
tttcctactt
t ggcagt aca
cccattgacg
cgt aacaact
at aagcagag
ggagctgttc
caagtt cagc

gcgtgtgcca 2040
ttagtcgcgt 2100
ttcactcggg 2160
0C aRUl/GBI006/®1A 258
aacctgtttt 2280
catgtgctac 2340
ccttcgatga 2400
tcactatgct 2460
gat gaccaag 2520

@gﬂggg]ttgcggcttt: tctgtagggc cattgggctt gctctgacta 2580

ctgatggcat 2640
gctactctgg 2700
ccaggtagaa 2760
aacttgggcc 2820
gcat tt gggaz@880
gtgggatctt 2940
gaagggt cgt
aggcagcgta 3060
tgtggcttct 3120
gtacttgatg 3180
at gcatctag 3240
gggccgtacg 3300
ggt cattagt 3360
cgcct gget 93420
t agt aacgcc 3480
cccacttggc 3540
acggtaaatg 3600
ggcagt acat 3660
t caat gggcg 3720
t caat gggag 3780
ccgccccatt 3840
ctggtttagt 3900
accggggt gg, 960

3000

gt gt ccggcg 4020 8/25

20

20



WO 2006/ 123097 PCT/ GB2006/ 001656 P108872W) rps ucoES. sT25 agggcgaggg
cgat gccacc tacggcaagc tgaccctgaa gttcatctgc accaccggca 4080 agctgcccgt
gccctggeecc accctce a ccaccctgac ctacggcgtg cagtgcttca 4140 ccact ccc
cgaccacat g aagcé@&& 12309% ct t caa gt ccgccatg cccgaagget 4200 ‘ﬂ8§56
gcgcaccatc ttcttcaagg acgacggcaa ChLAmAsar L IEHSC YRR 4260 tgaagttcga
gggcgacacc Q@ggigaaﬁerqmasxg@gsmegaagggcatc gacttcaagg 4320 aggacggcaa
cat cct gggg cacaagctgg agt acaacta caacagccac aacgtctata 4380 tcatggccga
caagcagaag g@ gaa c acggeag
cgtgcagctc %gccac?g%%g ?agééat% ccccc‘gtg gt%gc%ggg@%g %%899%ggt gctg(gt
gcccgacaac g¢ca'cc¢cgacmgtmagamtt’gmactgagtama@agcmgagmaggmgagaam:g

cgatcacatg ¢
gct gt acaag t
gttttacttg

gcaattgttg tt

at cacaaatt
ctcatcaatg
gcgccaattg
t aggggaggc
cttggcgceta
cgccaaccgg
aggaagttcc
cgtctcacta
t ggggcagceg
ggt gggt ccg
t ccggaggcec
tcctcatctc
t cgccacccg
accccgecac g
aagaactctt
gcgccgeggt
agat cggccc
aaggcct cct
t cacgcccga

cggccgagcg

cct ] ccgc atc 4 at gg
A O e e G O R g
attdtagaaaatmbsmae@gccatmcggﬁagat@ecdcg@gaﬁ:ac dffabacdaggaat gent
%%gaactt ttatt cttataat? ttacaaata 4800 aa caaé&gc
8 Eﬁﬁﬁaaaéﬁjéaf%% f%tg EHt PERE R AP HIGG2 A e gt ¢
tcag Pigh edf bcagr et fad ate gt §eag it 8929 2@Gl tags t 484Agg@ah ggcgemc
ttaattaaga tct cccaa t ac gaattcctta 4980 _%%ctacc g
GETIBTE G St oRsGL oG Cr e B at oG r: G ERGEca SRt eibet gt
Q@@ﬂ&@%@ﬂ@aﬁt@&%QE&cQ@%GQ&EQa&QC@J&E%ﬁt%agjﬁtgﬁﬁ@cggh@(gg
ctccgttct%g%%gtggcccc ttcgcgccac cttctactcc 51

tccecta
SEERIGEEC 28€tC JE LEERFLgRIIFRC Yt A G d 09 FFRGCGfFAagt A %%a

Ghet@ghOC 2 HRRGIAC R RECICHHAYEa R 893 BPGE + O3 raHAEAII6EG ¢
gccaatagca gctitgctcc ttcgectttct gggctcagag 5340 gctgggaagg

FGERFEGERIC 093 RGRYGC GH CCIT ARG T A9 g FgGEGe t SHubCtE@gaag§etc
%9&&%&% Qa2 GRS GAQ 3&%98&?85:1&5 9GGQ5 e g 2200a gL CL CEEEL

cgggcctitc gaccagctta cCatgaccga gtacaagccc 5520 ~acggtgcgcec
cgakaFatet egitutoadgigoadscheRrgcetureytarg cagytapiga E80gttategec gt
C c C 5 gag C
R L A S SRR o e
@th@gag @tmaa@gct%mwcg’mgeaaal CUBYgyugt tebtagtyt t c4ely
c C a ftcc C cag g
R o B G b B SRR B  Co
GedtRatyy aatagaicC hggagamg c tagt tixgt mtcmaca Sftbctaggagt gozgg

G955 300! B LoS9na! EEGat SHR98G L Gt Yo gR 555250 O kaccer 1080
tgtaataata ttaaatctgt gtgcatgtgc gcacgcatgt gttttatgct tgcatatatg 1140
tatacgcagc catggttttc tactgtccca ctcactctgt aacttactga gccatccage 1200
tggtcctcta aatacatttc aatgaaagtt ttcattagcg tgaacgtgaa ggtggtaaaa 1260
tctgttagtg tgtgcttatg cctgtggttt gcacctctag tctgaaggtt gctcttttca 1320
aattttttat ttatttacgt ttttactttt gagtcagaaa ctcataaagg ccaagctggc 1380
ctcgaattcg ctatgtagtc aatgatgacc ttaaacttgt gaccctctac ttcgttagtg 1440
ctggaacccc aagcttgctg agtacagagc actttcagac cggaactaga tgtctacttc 1500
ctgttccgcc tacattacag gttgctaggt tacacccccc ctacgccgtt ttagacgcaa 1560
aacttcattt cccatgcaaa acttcatttc ccatgaacac ttgcaagggt cgccgcgctg 1620
cgcggcgtca ttgctccege cctatatacc tacttccgeec cgcgagccac ttcctttcct 1680
ttcagcggcg cgcggctgca agatggeggt gcagatttcc aagaagagga aggtaagegt 1740
ctgggccegg ttcgggagtc cgccgegggt tctacaagtg ccagggaggc ctgtggetcc 1800
gtgatcagtc ctgtggagcg tctggggeccg cctgecgtct cttcgagect cggatggecg 1860
tagattgtgt attgggccgg agccgggcga gtgctgtgtg cctgggcaag ggagggacaa 1920
actcctcgag ttctggaccg actcgaacac cgggcgcctc cagttccgga ctagacacct 1980

723



aacctcccct tctacgagcg gctcggcecttc accgtcaccg ccgacgtcga ggtgcccgaa 6060 9/ 25
WD 20061123097 PCTI GB2006/ 001656 P108872W rps UCOES. ST25 ggaccgcgca
cctggtgcat gacccgcaag cccggtgcct gacgcccgcc ccacgacccg 6120 cagcgcccga
ccgaaaggag 3eMRASHS7 cat gcat cgt agacgaaat g accgaccaag 61 a
cctgccatca ggggat?tcg attccaccgc cgccttctat gaaaggttgg 62§gTK§%?&§§g§§t
cgttttccgg gacgccggct ggat gat cetlo8s7age gpgagogaisagat gc 6300

aacccg

cgcccaccct a aggc taactgaaac acggaaggag acaat accgg 6360 aa

cgct at gaf&éa%%gg\tggég%cﬁ% é‘ég?ﬁagéaaaigg@&gg@[ CRUYGERAT §FIBrg0ca t t 4% at aa
acgcyggytichgfYhs teaat o6t G9EAGhETS AheBARGGL g@&@ee@eg%agg&gl?gt ccegjol 9999
ccaatacgcc cgcgtttctt ccttttcccc accccacccc ccaagttcgg 65407 gt gaaggccc

agggct c RECHEE R O§9LG a5 FHRARGH Tt CEERLG8RG TIEIYCETx tEcaBBO9d t adttPagggt
taattt c%gcggtabee@9&@&@@@9@&%@9@%&%@6 %ﬁaggﬂaaaéa@gggcc t gb3At ccge

tcacaattcc acacaacaia cgagccggaa gcataaag gg aaagcct gg ggt gcct aat
gagt gaguata@pen 82933 9ate FOEEAtiEIdyOrtRtochcc acipetgditcagca@D8ott t cgtfaaacc

tggagttctt

tgtcgt ' C ta ttta
R e SR e

caat aat dttygagasamayea cyby it yAgoonttutrmat et gcatrgyagac getiB966ua cc24M8t t ccc

gt gt oaane Seatd Pt 6E Bl bl A AR Bt (o2t

caacagcggt
aagat cctdcgtiagatd gticyctox egaagigte gttdaaagmaat gat teege gatgatdfag t t 232@aagt t

ot Aot opcthiedy Shiaeged gy SERERIRA PRt Fadbre GO ol

gat ggcatagacagtinegegeagid atgoagytyetgatada capatgeagt gegatdgoat t azesact gcg
gccaacttac tt tt 7380 tttgcacaac

ct gacaac gat cggagga ccgaaggagc taaccgct
at ggggga&t‘écaé?%‘ftg%?cﬂ:@a%‘iﬁ Qggﬁt%gfa‘i 58@%%8%’%99%@8?%%&[ BEr2FA4E99 a9t PRt acca
aacgacgagerhgec asaptagdt ¢etd@hgadagdaia@esdaatas@idadechghelfaa Cagmpt att a
actggcgaac tacttactct agcttccc caacaatt aa ta%actggat 7560 ggaggcggat
haagl | geREC AR FHTCACH SRR OSSRy WL GEA T ARCTE98°C | gEhat aaa
aggdgagt aag

tct 9gag%ﬁgc&bgfggQ%&Qt&d&EQ%@&g@b@ﬁ&@@@t&@ﬁb%@&t@%@ga
ccctcccgta tcgtagttat ctacacgacg gggagt cagg caactatgga 77 t gaacgaaat

agacagati@ar Ctaeg At eGd T Eafe COEHOETgCa 09 S8 gt T9RACASEAIgPEITHBEOLT agd¥Ocgcga

cact QCatgta&ta%hgé’@tt‘é&%‘étﬁ&a%%%g@Q@&%@gﬂgt%é&ggéﬁaabiag%ﬁggt gggpct ctt
ccgcttcctc gectcactgac tcgetgeget cggtcgttcg getgcggega 7920

cggatcagag agttgaccgc agtigtccag aagcgctttg gcttccctga aggcagcgta 3060
gaggtgagtt cctctgcttt atctcccggg ggttttagac tgagttggga tgtggcttct 3120
gctatagaat tgtacttctg aaaacctgac atggccagtg acagtcacag gtacttgatg 3180
ctctgagggc gaattctgca gatatccatc acactggcgg ccgctcgagc atgcatctag 3240
aagcttatcg ataccggtgg cgcgccaatt gaattaagat ctggcccaat gggccgtacg 3300
aattcgagct cggtacccgg ggatcctgat ctaatagtaa tcaattacgg ggtcattagt 3360
tcatagccca tatatggagt tccgcgttac ataacttacg gtaaatggcc cgcctggctg 3420
accgcccaac gacccccgec cattgacgtc aataatgacg tatgttccca tagtaacgcc 3480
aatagggact ttccattgac gtcaatgggt ggagtattta cggtaaactg cccacttggc 3540
agtacatcaa gtgtatcata tgccaagtac gccccctatt gacgtcaatg acggtaaatg 3600
gceccgectgg cattatgccc agtacatgac cttatgggac tttcctactt ggcagtacat 3660
ctacgtatta gtcatcgcta ttaccatggt gatgcggttt tggcagtaca tcaatgggcg 3720
tggatagcgg tttgactcac ggggatttcc aagtctccac cccattgacg tcaatgggag 3780
tttgttttgyg caccaaaatc aacgggactt tccaaaatgt cgtaacaact ccgccccatt 3840
gacgcaaaty ggcggtaggc gtgtacggtg ggaggtctat ataagcagag ctggtttagt 3900
gaaccgtcag atccgtcgec accatggtga gcaagggcga ggagctgttc accggggatgg 3960
tgcccatcct ggtcgagetg gacggcgacg taaacggcca caagttcagc gtgtccggeg 4020
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gcggt at cag
ggaaagaaca
ctggegtttt

10/ 25 WD 2006/ 128093306/23997G8320061001656 P108872W) rps UCOES.

gaaacccgac
ctcctgttce
tggcgctttc
agct gggctg
atcgtcttga
acaggatt ag
act acggct a
t cggaaaaag
tttttgtttg
tcttttctac
<212> DNA
cgtt gt aaaa
gggccccccc
t gt gt ggagg
atattacata
t agt ct ct ag
ct caaat gag
aggt aaaaga
gt aaagat gc
tttcccattc
ctcttcaact
aaaagagaaa
ttatattatt

ctcact caaa ggcggtaata cggttatcca cagaat cagg ggat aacgca 7980
t gt gagcaaa aggccagcaa aaggccagga accgtaaaaa ggccgcgttg 8040
t ccat aggct ccgcccccct gacgagcatc acaaaaatcg acgctcaagt 8100

aggact at aa agataccagg c cc tggaagctcc 8160 ctcgtgcgcet

gaccct gccg cttaccggat agﬁ:‘ﬁ%?g@ogcgp%gg?%t'é 8220 tcgggaagcg

ag6dag6dd agaget & A GetggabadcC agidcCt@gt giragetitgc wﬁﬁcciﬁcbc 9?’08@3 ?
ccggt aac

t gt gcacgaa ccccccgttc agcccgaccg ctgcgcctta 8340

G R o AR AL EF B TR A5 TRt | OEASIR0 SAE09C Heaac Ml a
GreRaaeaydgdctheipassragtaef acagdr Gkt glcdcgartig 84kgaaddedt 9306 a
cact agaagg acagtatttg gtatctgcgc tctgctgaag 8520 ccagttacct

3GPTGHI%E 9L YR EEG GBI R HILBICACTFELHFLC SHBICHGEggtghR t

& 852 hasdcde faAgasd k Cdoa 2 9 cclgiga
gggg{ict gaggggggtcagt ggg;gtgcgaaaactgangié §é69 <258§§‘&1§c%g 1> 13827

299399993 FRECELE999 22%9“‘42323991%’0&chﬁelﬁcmtadﬁé&o 18
Q:gﬁfggggfa?gaatﬁaaéatggBg@ggtcg'f;&agégctaﬁactt@t @aggg&g;gc aéatcgg&t—&gg %%o

B 89c

tcgaagtita aacatttaaa tctagaagCt tcaatgtttf tagcaccc

adeandacrdy €9agag Tt 0c19a863qtagtueadas atacreerat c agsuacausat #800
S oot SR T e R R Tl AT 3B
AcgaoehgEn aJatice aa@y b htctgt tdvaggitticf tgas agpscgUuyg sii@ggectage 3620
R L e L L
attatagyl gtyabctiagtactahbiddal ccatga@c adattattya cagygdaicgc 3440
SSTELS hobL Sl BLAAL bSRah! L dabocpRatones: o
ahg@caidc gt@acatapatticahh el higdatttiat comaggaet agagacgigyc 4360
tttgtccaaa ctcatcaatg tatcttaact agagtcgacc tgcaggcatg caagcttacc 4920
ggtggcgcgc gcgccaattg ttaattaaga tctggcccaa tgggccgtac gaattcctta 4980
ggctaccggg taggggaggc gcttttccca aggcagtctg gagcatgcge tttagcagec 5040
ccgctgggca cttggcgcta cacaagtggc ctctggcctc gcacacattc cacatccacc 5100
ggccggtagg cgccaaccgg ctccgttctt tggtggcccc ttcgegeccac cttctactce 5160
tccecctagtc aggaagttcc cccccgcccc gcagetcgeg tcgtgcagga cgtgacaaat 5220
ggaagtagca cgtctcacta gtctcgtgca gatggacagc accgctgagc aatggaagcg 5280
ggtaggcctt tggggcagcg gccaatagca gctttgectcc ttcgetttct gggctcagag 5340
gctgggaagg ggtgggtccg ggggegggct caggggcggg ctcaggggcg gggegggege 5400
ccgaaggtcc tccggaggcc cggcattctg cacgcttcaa aagcgcacgt ctgccgeget 5460
gttctcctct tcctcatctc cgggectttc gaccagctta ccatgaccga gtacaagccc 5520
acggtgcgcc tcgccacccg cgacgacgtc cccagggccg tacgcaccct cgccgccgceg 5580
ttcgccgact accccgccac gcgccacacc gtcgatcegg accgccacat cgagcgggtc 5640
accgagctgc aagaactctt cctcacgcgce gtcgggctcg acatcggcaa ggtgtgggtc 5700
gcggacgacg gcgecgeggt ggcggtctgg accacgccgg agagcgtcga agcgggggcg 5760
gtgttcgccg agatcggccc gcgcatggec gagttgagcg gttcccgget ggccgcgcag 5820
caacagatgg aaggcctcct ggcgccgcac cggcccaagg agcccgegtg gttcctggee 5880
accgtcggeg tctcgeccga ccaccagggc aagggtctgg gcagcgecgt cgtgctccce 5940
ggagtggagg cggccgagcg cgccggggtg cccgecttce tggagacctc cgcgccccge 6000
aacctccect tctacgagcg gctcggcettc accgtcaccg ccgacgtcga ggtgcccgaa 6060
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t ggaaagatt aaaagtcaac agacaat aaa at aaaagaat gctttatctt gttcatttag 780
ttcaaactta caacccacca ccaaaat aat acaat aaaaa aacactatct ggaaacagtt 840
atttttttcc agtctttttt tttgagacag ggtctcacac tcttgtcgcc caggctggag 900

t gcagtggcg t t cact gcaac ctccgcctcc ccaggttcaa gc

t gcct cagcec t‘gégg"tgé ag7 ctgggattat aggcggatgc caccatgccg ggg?gféﬁzﬁ%mﬁ%g%
ttttgtgttt ttattagaaa cagggttt eapssyak@tiripgaskoeadgetgggc tcaaactcct 1080
gacct gaagt gattcaccagc cctgggcctc ccaaa%t gct ggcattacag gcgtgagcca 1140
11/ 25 WO92Er5H92 6590 TeERY GROERISATH) F6SH 19 PaD gRIIDAES ¢ § CARESCBT261%0 gcgeccgg
ccct gt aghedd-AdAReGH g8 IhEAGRBAlchid GREHC aegégfasét@gcaecgf%ggag cagiggcaaca
aacaact at g caggaagt ac Ctaaagggtg atccagagaa gcaagtagta 126 gt gacaggt c
t t aggt gFaRCcIaCardy &EEARFaL R ICGRIATEECHAEELRaLEN Coetagbaigoeada’®2099 ccedfdcccct
tctcaatt g@g& g@&g € aa cagaa
tgaaaacgt% St%?%%'lag atccég%lgtg acc gc cggé%gggﬁgcg%%?%gétéfigggc ac%a(%t agga
ggt t caattggactaggacaetracttaryydqsegoataattynadqyacgggayget atadt®@6gg t t 6380accac

tt agaac , C tatff.t aatt
oot angar g ackad SEAdtor M SPH Rl BRPRRRARC A AEAN b el o | S e
caaat t catptitchasaaagnpygatit chgtdccggqatgmeaict tatdghdagagaaddy8fac agéssgaaac
caacgt gaac_.cagctctttc caatggctca agajttccta_tqgagaggact 1740 aa t ggag
Faaart t Cre g oSl il SRkt Ry otanw IO 250a
gat cct atgggrapot A geaaa cacd geadabtcpagaddot et ceddcageagic aagthidaOtt at ggooat t gc
cgggggcagt ctcatgcc tgtaatccca gcactttggg aggccgaggt 1920 gggcagatca
tct gaggttg%t%gﬁgft F?%%F&C& é@&ﬁcgéa‘g(’fé%@&f: jaa%%[gﬁﬁgi‘gg?tglt@%attt%i@ct aaa
aat acaaagttdtegsc aggeartaghggifeatd ¢gad@bgatl geatagginehadeetyg t gg@IYCt g
aggcaggaga actgcttgaa cccaggaggc ttaagttgcg gtgagccaag 2100 atcacgccat
t gcact ctd @%F%@&E%%gé’é?g&gg% 5“&:%'5%95%%@%%&2%6 CEL6679 aa¥F0aaaaa

acccaaati@ggdadhdd 2gedRge@heaagelad daéd@eide@gdHaaotq2g8ygadélcc CCspccaca

agt aaagcag caagcagaaa aaagttaaga acacctcaag gctacagaag 2280 gacatttcaa
gct at gc A8EL AT S JREGC oY A At At At RAE§a CHAFHREAC 3Rt 3RTL0LY gaki¥caaaa
gggcatt ta@é’aa%@@@tak%t%ﬁtgf:@bﬂ%@%a@@&é\%@%?ﬁ%%ﬁ@@&a@@c%g%c at ggggat ccc

ct gaaat aca aaaacat gca gcaaacacct gacgttittg gataccattt ct aagt cagg
t gt t at g&Ettagtesn Chgfitégeas srbletoecafea@r§idcIcianaeerggaracysrgat t t é@2§ccact
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caacagcggt aagatccttg agagttttcg ccccgaagaa cgttttccaa tgatgagcac 7140
ttttaaagtt ctgctatgtg gcgcggtatt atcccgtatt gacgccgggc aagagcaact 7200
cggtcgccge atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa 7260
gcatcttacg gatggcatga cagtaagaga attatgcagt gctgccataa ccatgagtga 7320
taacactgcg gccaacttac ttctgacaac gatcggagga ccgaaggagc taaccgcttt 7380
tttgcacaac atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agctgaatga 7440
agccatacca aacgacgagc gtgacaccac gatgcctgta gcaatggcaa caacgttgcg 7500
caaactatta actggcgaac tacttactct agcttcccgg caacaattaa tagactggat 7560
ggaggcggat aaagttgcag gaccacttct gecgctcggcc cttccggetg gectggtttat 7620
tgctgataaa tctggagccg gtgagcgtag gtctcécggt atcattgcag cactggggcc 7680
agatggtaag ccctcccgta tcgtagttat ctacacgacg gggagtcagg caactatgga 7740
tgaacgaaat agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaactgtc 7800
agactcgcga cactgcatta atgaatcggc caacgcgcgg ggagaggcgg tttgcgtatt 7860
gggcgctctt ccgecttcctc getcactgac tcgetgcget cggtcgttecg gctgeggcga 7920
gcggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg ggataacgca 7980
ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa ggccgcgttg 8040
ctggcgtttt tccataggct ccgccccect gacgagcatc acaaaaatcg acgctcaagt — 8100



caat aaat ac
aaaat gccat

agaaaat gaa aaggat acac 2700
acagtattca ttcactacta 2760
ctattttctt ttatagtata tattt %@é
gt caaaat aa atttcccatt atttagﬁ JaBIEYRese

acacatatct cacaacacta apggRibid bpaaesiddapa gttaagaact 2940
ccaacctgtg atccttcaca aaat aaacta aat acaataa cagaccccaa 3000

PP IR HAAEEE IR IR ALATRY ROATAECIYGL SHAESEECatEPaaEfEa $A60
gaat ct aat g GREGHFAACtEEFEL LA &G0 ELRBgd4 G95RER A dRRaaal 3520

cactaacgtg ccctttitag tgtgaaaccc agagagagca cat acaagcC aaaaacaaat 3180
12/ 25 WO 2006992309 TPTHCEED (6750 TH56 CIPIUBIF AN tEpst toCormtaws gdBlat ttt
acct aggaga cattaacal b tid Gehchelddl fAGREgtRAUARI &g tigaatgdh 9
t gaaaact gt ggcf??gaatggg%gt&%t t tt%fbtgaatgattégggg%tgB%%%gcttaaaaaaac
tt gt aacat g dca9gfgatigatedtaypen ahecaaaeHaabragicargcettatedcc3d@BOgcagsat t B c

L2111 BRSO o gl g

aatattcttc
doptddcgtt ecta@octagyttageagsaacayiat gt gttt tdduc36APctymgat t8§3Qc

agattcaatg
tttaatgaaa at c a C t aat t ¢ 3600 aacc a
ggert face SEeTtart sodRdineg patadillc HOBIR AR BBl o TR B0
aagat aaaaa tagcyr@graateaaigttar atigagget gtiacycdcaagemgatdagyg3ai2icagmat t @60 g
aactagttaa gacactatt caagcca atctccct gtaatgaatt 3780 cgtttt c
faatttice QRTOTAN CoTter by i abR oy Tran Pa IBaRT IB40 ¢ anat COUL G
agccacagag atgcaaagtt atactgtggg gaaaaaaaac ttgagttaaa 3900 tccttacata
ttttaggttt ad€f{t accaatgtag ttttgttgga ggccattttt 3960 tttattgcag
acttgaagag ¢l ﬁa aaaaat gcat gacagttaag gtaagtttgc 4020 atgacacaaa
aaaggt aact a@ad-acaadiridéiatigtttgga ttccaacccc caagtagaga 4080 gcgcacactt

%%acaaatcc agagtagatc tgcgctccta cctacattgc 4140 ttatgatgta

t ct C gaaagactt tactggggat 4200 cctggtacct

5%%%%g%%%%rgg%ggggédéﬂgccaatgtct tttccaatct 4260 aagtcccatt
t<d0@t gl8 cc atttttaaag gacaatcctt tcggtttaaa 4320 accaggcacg
CHARET AR §ITEHIC 2 §82R LE TR H2RJRF L 6t EAT G0 4BHOITEKat ccBRa

&R4eEAE ¢etd ghlatkeLRtEQghaRit tARRLER 4&%& &&raaggaga
%g%t t caaccc%agatgt ﬁ%g% gatacg’agdt tt ggaagggaagaa% cat45 0 cctcttgcaa

aaagggagaa
act aaggttt
tggcatt cat
aacccagcac
aatt aacagc
tttaaagtgg
aggct at caa

ggct aacaaa at aaagtcaa
acaaaaaaaa aaaggcagac

et cvae i odat oa

t caaacgt ga
cttaagtacg
aaaacagctt
t at aat aaag
att acccaaa
cttggtttct
aaactt aaga

acacccgct ¢ d8EgtosreT garrigetaraagritetjc st ideat 4ra g c g c4FB@ taaaat 80
atattacata gtaaactaca ctccataatt ttataaattt gactccccag ggtaataaac 240
tagtctctag tctgctcacc ttcaactgta caataaagtc ttggttcttt tgaaatagac 300
ctcaaatgag acacctaaaa ttcaaagtgt ctttacattt aaagacacct acaggaaagc 360
aggtaaaaga gccaggttaa aaacaaattc taaaaccact tagctgcagt taaacatata 420
gtaaagatgc actaaagttt cttactctgt aaatcccttc cacttcagga aatattccac 480

— tttcccattc actacacgtc gatctagtac tttttccacg acaaattctt caggctctgc 540
ctcttcaact tttttactct ttccattctg tttttttccc attttttgect aaaataaaac 600
aaaagagaaa ttaagaaata ttcctcttga attttgagca cattttcaag gctcaattgc 660
ttatattatt atcacattcg acataaattt ttacttctat atcccagggc agacaccttc 720
tggaaagatt aaaagtcaac agacaataaa ataaaagaat gctttatctt gttcatttag 780
ttcaaactta caacccacca ccaaaataat acaatéaaaa aacactatct ggaaacagtt 840
atttttttcc agtctttttt tttgagacag ggtctcacac tcttgtcgcc caggctggag 900
tgcagtggcg tgatctcagc tcactgcaac ctccgcctcc ccaggttcaa gcagttctca 9260
tgcctcagece tccagagtag ctgggattat aggcggatgc caccatgceg ggctaatttt 1020
ttttgtgttt ttattagaaa cagggtttca ccatgttgac caggctggtc tcaaactcct 1080
gacctgaagt gattcaccag cctgggcctc ccaaagtgct ggcattacag gcgtgagcca 1140
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cgcccccacc cgggagcgcg ggcctcgtgg tcagcgcatc cgcggggaga 4620
gcggcacggg ggctcaaggg cactgcgcca caccgcacgc gcctaccccc 4680
gttaactggc ggtcgccgca gcctcgggac agccggceccgc gcgccgccag 4740
accac gcgccgecct ccgggaggcc caagtctcga c S 0
gﬂggﬁ cgcctccgcc ggaacgcggg tgggggaggg gadggéégﬁgmﬁgg
ctcgaaatgg ggcaaccygbtofpyers agstueoesisggsccct cgagggcaga 4920
gcagtccccc cact aact ac cgggctggcc gcgcgccagg ccagccgcga ggccaccgcc 4980
cgaccct CEICICLEdd CEE UGSy EERPEREC FrYT TRt EC A H G Ra @ttgaa@agggaw)som
ggagcggeg@tg%s&&ggsea%eta:@gagé‘gasgﬁacgrs%@wgga@&agsﬂg{aaag@aaaggmgcgﬁ@o5100
agct agagag aaggaaagcc accgacttca ccgcctccga gectgctccgg gtcgcecgggtc 5160
t gcagcgioEra@egifc 5298 9y Etatge arpac ECHAGR terc 2eAcE R ERE 9992889y agie05220
13725 WO 2QQ6L 123000 BCL (2006001608, Falcf)@?a §mcap§a Qg% S T2Rggggaget gcg
cgcggggccg ccggggggag gggtggcacc 900080 CCg ggcggcca & aagggcgggg
c?gcgggagmtggewgcwaaga@gg‘g'gagm ctmgegmgctgagmct@gaig%@ aedggggec
ct agggg g g C c cagce gcccg
e L e A B L R MO gt o e o T
gcggat ggmtctcmtcztcgttatgggcmgacttama@:gcggm@gtgxacamaamggmaﬁswt t c:ksgoccact

hoct t SadAb i Heaatodtd SRRt E i Ao SR D; febasghea | Jtalaceag
5 Sicmomeany o oo oy somancerahly 0
aagacgaé 9 @@ﬁ'g"rg i 5934C, %Fg&%‘t %ﬂfgeg P HEE "é:é'?'f 98ggRyt gc%g Sctge.

act gc
agggaccagsaat6eded 9etalc 8t BA0 88 b G0 0 h&4d0e§EHIC gdAa gaRk! @&95855@59 9 cryoet cccg
tcggcgttaa tttcaaactg cgcgacgttt ctcacctgcc ttcgccaa 5940

gcc
gaccct attR2tCa%FasRfis a?%a&?@ﬁ@%@"gé%‘i‘éﬁé"gt@ca%% He&atttapagena c o

agcgc
attt acggagerdtarceidyddcragd &cstdcct 9@&%9@&%99(%%9%@9%&?&8; gtmpgcat tt
ggcgt aaggt ggggcgaaga gccttcccge cattggcggc ggat agggcg 6

cgcgggt gcc
aacaaaggcc
gcgcggecac
gct cgcggac
cgt ggcgcetg
tgcgettt gt

tttacgcgac

ggcct ga8gecedse g aeigae gy eyt it BRpdo R FEaaHGt Cteerakidaasrpractewt cg8Bgcage

ggct ct ages 968! 20GR I £AICH It al E4RYLARATARYLOGE C@écaggé&t Copagagttg
tttctcgagc agcggcagtt ctcactacag cgccaggacg agtccggttc 6300 gtgttcgtcc
gcggagateqgageeiiuc agasaggaget 2G@et tanageeraaaeegggt e tiag cekoaece®my ct4aft ccgc

gat ggagg£&c E&ngc do98 & tE

cgcctcagtg aag cggcc agccg

t 4 tt
Sapfohc Lok geaat AapEaLISER. 2R “oHROn! 109
2220

aaaacaaaaa acccaaatac tatttaaaaa agataaacct taattgctca atcattaaag

ccatcccaca agtaaagcag caagcagaaa aaagttaaga acacctcaag gctacagaag 2280
gacatttcaa gctatgcagg catatgaagt gtgcagacag atatgtaaga aaggcctcaa 2340
gactgcaaaa gggcatttca agctatgcaa gcatataggt aacacataca cacacacaaa 2400
ataaaatccc ctgaaataca aaaacatgca gcaaacacct gacgtttttg gataccattt 2460
ctaagtcagg tgttatgatt ctcattagtc aagatacttg agtactgggc ccaaacagct 2520
ttctgccact gtacagtaca agaaggtagg aataatggtg ggaggagcaa agacaaactg 2580
taatagacag aagtgtatca gatacctata ctacatgaaa aacaaaacag ctactgccac 2640
aaagggagaa ggctaacaaa ataaagtcaa caataaatac agaaaatgaa aaggatacac 2700
actaaggttt acaaaaaaaa aaaggcagac aaaatgccat acagtattca ttcactacta 2760
tggcattcat aagctagttt caaatgctca ctattttctt ttatagtata tatttgcctt 2820
aacccagcac ttttttccaa aagtggatga gtcaaaataa atttcccatt atttaagtga 2880
aattaacagc acacatatct cacaacacta atgaattttt aaaatggaaa gttaagaact 2940
tttaaagtgg ccaacctgtg atccttcaca aaataiacta aatacaataa cagaccccaa 3000
aggctatcaa ttgcgtgcaa aaacaacttc tgttttccag ggtaaacaga atctaatgca 3060
gaatctaatg cagggtaaac agacttaatg cagaatctaa tgatggcaca aattaaaaat 3120
cactaacgtg ccctttttag tgtgaaaccc agagagagca catacaagcc aaaaacaaat 3180
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gtttatgaac ggggtcttga gcggaggcct 6540
ctcccggege catttccctt cactgggggt 6600
ctgccccget ggggt gaaag tggggcgcgg 6660
acgct gcttc gggggccacg gcgt ctREFHEBBFEH1656

t cggcgggca gcaggtcctc gt gagcgagg ctgcggagct tcccctcccc 6780
ggaaccgatt tggcggccgc cﬁgqel%?g"ﬁ {jpﬁé'g cétdc ct ctcagcgt 6840

et tlattithcdtab§dat B Etabesit L&l Rty CRAGEAGEt AGARGEQAALT GNP
tttttcttct cgggetgttt 'tcata%ﬁggtt t cgaggtgga tttggagtgt 6960

FoRAATE T A937Aat Bt SR TERAG EEPL R EAgHA§etRat AECEIWEEL B

3¢ 85684d 0 e fthh EAYARER 6 SLAC SEAYT AU CHATLAGT 4Bt et C 2060
cgggtttgcg ggcccggttt cagagaagat atcaccaccc agggcgtcgg gccgggttca 7140

at gcgagccg tCagistatragcaastion 93 ttagfic atitéetitgtanngaapa tGacEvcaagag 22490

taacggtttt C ac 0

141290 2008 190007 T 008 00 e L I BaB 20D e DO PR 2t gga

agccat cggc ¢arydgeRpgevaFgeiogacty tgg tagcctagyyogrggeppysa 73200tgygat 3b4g

cgt cagaat c g t t 7 cat a
FPAA A ke b pAA e O AERTLC Ll APRERT JldeniEl  Jok0l,

agtaatgttg
Faagtagemapggait gadct atigtataifat agpttatticacddgcteaba B@0tg@aaac366QC

gat t acgagg
tt cagaggct C ta_atgcgta {tgatgtac aactgttt 7560 _tgggc g
cogetotota tEFgatt Pt PiRl it Rue iRl by At aacdls
?cat t gat ?? ?catmgt%gt eacttatgaga;a?tg@@cgggglt a%mécgdcgggﬁaiattdctt ;g;:ggtgdtad:tt E gagec
aagcacg at aaaat aa_ca aa aat cgat a acat c aag a
Laaattgrga GOFaaDr i aaGE N FOPTAET i BRI M T AnR FA08to% R0 gbvhy
aaat gt acat tratomgttahgddacagtyt & afraagpitaatatgtdogt abgangc AQghgtaaaat Bagga
at aaaaact a gct gaaaaaa ttgaaaat aac tatcgtgaca tggt aaccatt 7920 tcaaaagact
getttgtgtc t€StRGYRYETY g@ﬁtgrﬁactta%ﬁtca%@ﬁsg t {HEF9TEPa AISEAT LS  t £P8%C
T 000a00at Qeghat 0090 daataaet co 0t aeraer oo At aah0es £100°. anat tagt
ctgcttgcta gﬁ%aa‘ééaaaéaéaa&%ﬁ‘?cgé%attaﬁ%aégaﬁféﬂg 998t (FAERAGCEC PABTa% Rt t %Gt
tatgcgttt g lyagaRetdtddcdaaesdaRahficascdt hsdgthgtat{gcgoadta &24Qcatithtt t 3asrt
agttaacttt taagacaggt ttccttaaca ttcataagtg cccagaatac 8280 agctgt gt ag
t acagcat at FARGATIHCATFEPEIGabicctraccRtUORITGA AR RIAGAT TIE0IIHET gt ARGt

cggaccaatt
gagcgt acaa
gggggat ggg
aggcgggaat
ggcgagcegt t
ctctctccceg
tttccttata
aactattttt
tttgtgaget
cgat gaaat g

cagt agcagt ggggcttaag
acagcttccc caccctcagc
gagctttcac atggcggacg
tctt avoeawe/123027ct aaagc

gcct gt cget  (@efAReAISa 85128 1 A%t AaC b A It 84Q0caatct 4260
aagtcccatt tataataaag tccatgttcc atttttaaag gacaatcctt tcggtttaaa 4320
accaggcacg attacccaaa caactcacaa cggtaaagca ctgtgaatct tctctgttct 4380
gcaatcccaa cttggtttct gctcagaaac cctccctctt tccaatcggt aattaaataa 4440
caaaaggaaa aaacttaaga tgcttcaacc ccgtttcgtg acactttgaa aaaagaatca 4500
cctcttgcaa acacccgctc ccgacccccg ccgetgaage ccggcgtcca gaggectaag 4560
cgcgggtgcc cgcccccacc cgggagcgcg ggcctcgtgg tcagcgcatc cgcggggaga 4620
aacaaaggcc gcggcacggg ggctcaaggg cactgcgcca caccgcacgc gcctacceccc 4680
gcgcggccac gttaactggc ggtcgccgeca gcctcgggac agccggccge gecgccgccag 4740
gctcgcggac gcgggaccac gcgccgccct ccgggdggcc caagtctcga cccagccccg 4800
cgtggcgctyg ggggaggggg cgcctccgec ggaacgcggg tgggggaggg gagggggaaa 4860
tgcgctttgt ctcgaaatgg ggcaaccgtc gccacagctc cctaccccct cgagggcaga 4920
gcagtccecce cactaactac cgggctggcc gcgcgccagg ccagccgcga ggccaccgee 4980
cgaccctcca ctccttcccg cagctecccgg cgcggggtcce ggcgagaagd ggaggggagg 5040
ggagcggaga accgggcccc cgggacgcgt gtggcatctg aagcaccacc agcgagcgag 5100
agctagagag aaggaaagcc accgacttca ccgcctccga gctgetcegg gtcgecgggtc 5160
tgcagcgtct ccggccctee gcgectacag ctcaagccac atccgaaggg ggagggagcce 5220
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aattcgagct cggtacccgg 8460

gaat t aagat ctggcccaat gggccgtacg
t cat agccca tat at ggagt 8520

ctaatagtaa tcaattacgg ggtcattagt

ataacttacg gtaaatggcc cgcctggectg accgcccaac gacccccgec 8580
t tatgttccca tagtaacgcc aatagggact tt

38@13@38% cggt aaact g cccacttggc agtacatcaa gtgﬁsﬁﬁ,}g@ /0@1%%

tgccaagtac gccccctatt gacgt caabgo@sams apatuogseggsct gg cattat gccc 8760
agtacatgac cttatgggac tttcctactt ggcagtacat ctacgtatta gtcatcgcta 8820

tt accat GYUagFAeL F6CI909EEH E6YACNONT CBSIag6RLTyICTgasemr ggeductaert cEB08880

T

cgcgccaatt
ggat cct gat
tccgegttac
cattgacgtc

gt caat gggt

aggc 9000
gt gt acggytyggacy ctignygedn 49casgagea cgypcutamt cgaactyta agtiaigcggt ¢ gs4009060

L S

t acggcaagcctaqace gtgraggtt cidimgicytygr Ce@Tt gOrad@gol gge giaageggdiqgcisz09240
accctcgtga ccaccctgac ctac tg cagtgcttca gccgctaccc cgaccac 9300

151 25 O DHTR S §60% OBC4H LB LR Dot O STy 6 G 128 agcageacy
actt ctt gggagdtespagait@astc gengget catgtquoadtacingasatatdaalddblcc t tygabcaagy
acgacggcaa ctacaagacc cgcgccga t gaagttcga cgacacc 9420 ctggtgaacc
gcat cga&gfacdﬁﬁi?gég%ﬁcégb‘%c??@%&g&%g%ﬁ%&@?&aggégégﬁ%g%ngﬂg"ﬂ:a ca%gggct g9

agt acaackaa kg desagt ARC tt&dogtgrt eatPHesHAgERRGEQBGABE Rediht aasygpcat ca
aggt gaactt caagatccgc cacaacatcg ag acggcag cgtgcagct c 9600 gcc%accact
accagcaé&%g%éﬁ%éé%ﬁcéaiﬁfcg%ﬁ:a@@%t?‘cégﬂagé Bt THOIEWRATaGELF6BE 9 catB?lcct ga

gcacccag&gta&gaycchg@&@&age&@ggﬁgﬁa@@%@@%@&%&%&a& 4etha Ot4EgbOCt 99
agttcgtgac cgccgccggg atcactctcg gcat'ggacga gctgtacaag 9780 taaagcggcc
gcgact cUaECAEe 89T ERAC A HeeaE b 9993 A CERACE TSt TEF998aTWI ct1MHaaaaa
CCt CcCagaggdgk P&E&%a@&%%%@?@ag} athgalt a%Redd&t E&%@Q&’ct tigjopaact t
gtttattgca gcttafaatg gttacaaata aagcaatagc™ atcacaaatt 9960 tcacaaat aa
agcat t t Chttongeaa gEHiacIetangtaagoEePa vtaptetefateuccacangagetopood® &66t t aact

R e 1 A SO

gcccaat ggg ccgt acgaal agg ttcccaaggc
agt ct ggagtacargregoyedataacgragecagedenc goaftagtdogaqpugedgutatetato2@ aajt8ggcct ct
e T e e L
cgcagagttg tttctcgagc agcggcagtt ctcactacag cgccaggacg agtccggttc 6300
gtgttcgtcc gcggagatct ctctcatctc gctcggctge gggaaatcgg gctgaagcga 6360
ctgagtccgc gatggaggta acgggtttga aatcaatgag ttattgaaaa gggcatggcg 6420
aggccgttgg cgcctcagtg gaagtcggcc agccgcctcc gtgggagaga ggcaggaaat 6480
cggaccaatt cagtagcagt ggggcttaag gtttatgaac ggggtcttga gcggaggcct 6540
gagcgtacaa acagcttccc caccctcagce ctccecggege catttccctt cactgggggt 6600
- gggggatggg gagctttcac atggcggacg ctgccccgct ggggtgaaag tggggcgcgg 6660
aggcgggaat tcttattccc tttctaaagc acgctgcttc gggggccacg gcgtctecctc 6720
ggcgagcgtt tcggcgggca gcaggtcctc gtgagcgagg ctgcggaget tcccctccce 6780
ctctctcccg ggaaccgatt tggcggccge cattttcatg gectcgecttc ctctcagegt 6840
tttccttata actcttttat tttcttagtg tgctttctct atcaagaagt agaagtggtt 6900
aactattttt tttttcttct cgggctgttt tcatafcgtt tcgaggtgga tttggagtgt 6960
tttgtgagct tggatcttta gagtcctgcg cacctcatta aaggcgctca gccttccecct 7020
cgatgaaatg gcgccattgc gttcggaagc cacaccgaag agcggggadg gggggtgetc 7080
cgggtttgcg ggcccggttt cagagaagat atcaccaccc agggcgtcgg gecgggttca 7140
atgcgagccg taggacaaag aaaccatttt atgtttttcc tgtctttttt ttcctttgag 7200
taacggtttt atctgggtct gcagtcagta aaacgacaga tgaaccgcgg caaaataaac 7260
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cgccccgeag
cgtgcagatg
at agcagctt
cgggct cagg
attctgcacg
cctttcgacc
gacgt cccca
cacaccgt cg
acgcgegtcg §
gt ct ggacca
at ggccgagt
ccgcaccggce
cagggcaagg

ggggt gcccg
ggcttcaccg

cgcaagcccg
cgaccccatg

16/ 25 WO 2omemzsaww.@&@zoeﬁaaaaﬁaacaﬁ@eﬁazaA&gmgU@@ESa&“gag avracgattc

caccgccgcec
gat cct ccag
t gaaacacgg
gaat aaaacg
gcactctgtc
ttccccacce
ggcaggcccc
ggt cat agct
ccggaagcat
cgttgcgcetc
tttcggggaa
tat ccgctca
atgagtattc
gtttttgctc

cgagtgggtt

acaaat ggaa gtagcacgtc tcactagtct 10380

gaagcgggta ggcctttggg gcagcggcca 10440

t cagaggct g ggaaggggtg ggtccggggg 10500
gggcgcccga aggtcctccg gaggc@EFEEB20GBR8 %56

cttcaaaagc gcacgtctgc

cgc ttgttc tcctcttcct catctccggg 10620
agcttaccat gaccgagtac a H%@Zgﬁbgp%géﬁ%bﬁﬁﬁb cacccgcgac 10680
9955&%95@%@QgéE%%EéﬂbC9£Eba95églc£ﬁdg§€bd%gg%%abé%%%Gt(ﬁﬁﬁEgﬁﬂbﬁ

$97410
at ccggaccg ccacat cgag cgggtcaccg a caaga actc

10800
§eertegEcaratggRtiagft g BGt EYegenat ogeget 6@63@49@@99

ctcgcgt cgt gcaggacgtg
gacagcaccg ctgagcaatg
tgctccttcg ctttctgggce
ggcyyaE200611230099CggggcC

18860
QOELR9AGR Yy LA GOLOCEJINAC JOLTh dct IGRPaRRhg CHIESLRGEC AP0
tgagcggttc ccggctggcc gcgcagcaac agatggaagg cctcctggcg 10980
cttiRFgeafc 6atigegragy aaagtg@@gccmegttttg gucytagtta gectyeaatac 1igU0
e e e A L cEL R AP SOHCERIET 19850
ttogarcyeaty acg:cg::tgaggttg;aacngaaggatttmg cgratidigyt gloggeatgagec I6Z2P0
R R e T

gtagac ga

tt. ttcc s 1400

ttcta gctt c ag
SRS B bRy GO VALt b A0 THRREt o Bhagdtiac
aagg@gmaaaat@@@@gamcgmcgaggtttab gaﬁyigmaa 14530t gakcgaazegmea
cac ttgt tcataaacgc ggggttcggt 11580 ccca ctg
oo e B AT e B R AT AR P B G URG? FERAOECAE L of DLt
Qagmgs&agcﬁttbﬁaﬁgt&&aawcg@ﬁ%ga% CHGREHRa Ik f@Brrreat <7§8199C
cagcttttgt tccctttagt gagggttaat ttcgag cttg 11760 gcgt aat cat
GRATEERRft gratgateaat ﬁ%taa%%gﬁ%A@téat IR ERET IEPSQEF‘C’C&&C at8tQag
%@@&h@éfgﬁ@t@%ﬁ&&&99&&&5&@%&@9&&@%@% g gangi‘E atigagd t 9
actgcccgcet ttccagtc gaaacctgtc gtgccagcaf 11940 cgcgagcact
SERFRY S GLIAELTAt 9 CRIANL AFPRLEIATE t AR HAKI TERHORCTLEE caégﬁ%t g
t a t t ag gt
R S RS R 08 S et v
dttdagectardyergyttgbrigaglasdabitrat tRach giiaataagag Jcreadgratget g§éidca

268 9ARC ta GYRL G CARG A ROGI9S AR0G Iyt Clch 0a9a0: 1228 h0aaa 8340
attgttttgt gcctgtcget tgccacatgg ccaatcaagt aagcttatcg ataccggtgg 8400
cgcgccaatt gaattaagat ctggcccaat gggecgtacg aattcgagct cggtacccgg 8460
ggatcctgat ctaatagtaa tcaattacgg ggtcattagt tcatagccca tatatggagt 8520
tccgegttac ataacttacg gtaaatggcc cgcctggctg accgcccaac gacccccgec 8580
cattgacgtc aataatgacg tatgttccca tagtaacgcc aatagggact ttccattgac 8640
gtcaatgggt ggagtattta cggtaaactg cccacttggc agtacatcaa gtgtatcata 8700
tgccaagtac gccccctatt gacgtcaatg acggtaaatg gcccgcctgg cattatgecc 8760
agtacatgac cttatgggac tttcctactt ggcagtacat ctacgtatta gtcatcgcta 8820
ttaccatggt gatgcggttt tggcagtaca tcaatgggcg tggatagcgg tttgactcac 8880
ggggatttcc aagtctccac cccattgacg tcaatgggag tttgttttgg caccaaaatc 8940
aacgggactt tccaaaatgt cgtaacaact ccgccccatt gacgcaaatg ggcggtaggc 9000
gtgtacggtg ggaggtctat ataagcagag ctggtttagt gaaccgtcag atccgtcgec 9060
accatggtga gcaagggcga ggagctgttc accggggtgg tgcccatcct ggtcgagetg - 9120
gacggcgacg taaacggcca caagttcagc gtgtccggcg agggcgaggg cgatgccacc 9180
tacggcaagc tgaccctgaa gttcatctgc accaccggea agctgcccgt gccctggccc 9240
accctecgtga ccaccctgac ctacggcgtg cagtgcttca gccgctaccc cgaccacatg 9300
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tat gt ggcgc 12300
actattctca 12360
gcat gacagt 12420
acRCEGB2006/001R3680
gggat cat gt 12540
acgagcgtga 12600

aaagttctgc
cgccgcat ac
cttacggatg

ttttcgcccc gaagaacgtt ttccaatgat gagcactttt
ggtattatcc cgtattgacg ccgggcaaga gcaact cggt
gaatgacttg gttgagtact caccagtcac agaaaagcat
aagagaatt a mWyrEAQE/EEIY ccat aaccat gagtgat aac actgcggcca
gacaacgat ¢ ggaggaccga aggagctaac cgcttttttg cacaacatgg
aactcgcctt gatcgttggg aaccggagetogsaangapgocoas aaTeaaacg

t t t tt tatt t tact 12660
Cact ot aGERCHECe L Ee (6 AT O L EGURR B0y 2R GGAREa AP O do0atio12720

acttct ect@tdcaag?g:at:ga‘cggcﬁ c&hcigBcd @yt cgab 0 t@ddgtdtd=0ghg@Rtaaat cdgpogageccggt ga
12780 gtct cg cggt atca ttgcagcact ggggccagat ggtaagccct cccgtatcgt
12840 éﬁ@Q 2R ECHGaeFy JFAIYCe g JRAFCAITE dPRRgaeac GARHTIgML %%gcgct ga
12900 gatagetd@fragtdAatenlchacadeal hddjrreaGl dtorgasyd casfagasd Oeabt aat ga
12960 atcggccaac gcgcggggag aggcggtttg cgtattgggce gttcttccge ttcctcgetc
13020 &etHERtEYRITHEEt Tt §GRIATGFIC HRERGESyBIAGOTER L 59%@&?‘6& ®@Raaggcg
13080  Gf-8@HR889k LA EERE 2EBRGAIYISRlgFAC dERYTRGAGRAGARLH T a@g@aaaggc
13140 cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca taggctccgce
13200 cfé@“@a@t:‘g@?cgcw@agtfa@afaccaaa@fcga@j@%@aagqa@agmgggw@ga% W@gacagga
13260 t ccgacc .
13320 Lot ey SO E A CR o o S A B e e BEdRares, Pl Crean
13380 I7ARKIYWD 20@B/LLPBD AT CREALCGBA0GEA0CKE 8ot taPdgRB IRVMacpty UCTHES. ST25

Caconac LR Raa Bl e b A fod, 0RO AP L R, P30 3500

aacccggttaatigacvan gactattadac getrhgty gagrmgt@aaa:gcggtmc agcagatsbgcagp013560

gcgaggt qt.g t ac ttc tt gL aqr Laact o 13620
agaagga% g&%té g%gg or %ttc g%a %@gt Cc cégcagtggatﬁg 13680

ggt agct c:htctgaam ggaragasaagcamecatq camtagmg ggﬂqggmtgd taaﬂtgttatagcm013740

cagcagatta cgcgc aaa aaaaggat ct_c atc_cttt atctt ttctacg 1380
ot R AAGa - A AP GhasS 3RS0 3§ b P hado LT 990870 5.

Artifi cit@tccaaggc agtctggagc atgcgcttta gcagccccge

agtggcctct
gttctttggt
cgcceccgcag
cgtgcagatg
atagcagctt
cgggctcagg
attctgcacg
cctttcgacc
gacgtcccca
cacaccgtcg
acgcgcgtcg
gtctggacca
atggccgagt
ccgcaccgge
cagggcaagy
ggggtgccecg
ggcttcaccg
cgcaagcccg

cgaccccatg

ggcctcgcac
ggccccttcg
ctcgcgtcgt
gacagcaccg
tgctectteg
ggcgggctca
cttcaaaagc
agcttaccat
gggccgtacg
atccggaccg
ggctcgacat
cgccggagag
tgagcggttc
ccaaggagcc
gtctgggcag
ccttcctgga
tcaccgecga
gtgcctgacyg

catcgtagac

acattccaca
cgccaccttc
gcaggacgtg
ctgagcaatg
ctttctgggc
ggggcggggc
gcacgtctge

gaccgagtac

caccctcgec

ccacatcgag
cggcaaggtg
cgtcgaageg
ccggctggec
cgcgtggttc
cgccgtegty
gacctccgeg
cgtcgaggtg
ccegeeccac

gaaatgaccg

tccaccggec
tactcctecc
acaaatggaa
gaagcgggta
tcagaggctg
gggcgeecga
cgcgetgttc
aagcccacgg
gccgegtteg
cgggtcaccg
tgggtcgcgg
ggggcggtgt
gcgcagcaac
ctggccaccg
ctccccggag
ccccgeaacc
cccgaaggac
gacccgcage

dCCaagcgac

16/25

tgggcacttg
ggtaggcgcec
ctagtcagga
gtagcacgtc
ggcctttggg
ggaaggggtg
aggtcctccg
tcctctfcct
tgcgcctege
ccgactaccc
agctgcaaga
acgacggcgc
tcgeccgagat
agatggaagg
tcggegtctc
tggaggcggc
tccectteta
cgcgcacctg
gcccgaccga

gcccaacctg

gcgctacaca
aaccggctcc
agttccccec
tcactagtct
gcagcggcca
ggtccggggy
gaggcccggce
catctccggg
cacccgcgac
cgccacgegce
actcttcctc
cgcggtggceyg
cggcccgege
cctcectggcg
gcccgaccac
cgagcgcegec
cgagcggctc
gtgcatgacc
aaggagcgca

ccatcacgag

10200
10260
10320
10380
10440
10500 .
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340



<220>

<223> Vector

pRPS11 1005 EGFP <400> 19 cgttgtaaaa cgacggccag

tgaattgtaa tacgactcac tatagggcga attgggtacc 60 gggccccccc tcgaagttta

attccccctt:

t agggaagt g
agagct gaca
agtt gagctt
ctattctgca
ggagcact gc
t gt gct aat a
gggcaccagc
ggctttgttg
gt aagt cagc
caaaggct gg 9ag
tccttcecggg
atccgagttc
tgccctcttce
cttcccatgt
cttatgcctc
ttttgaaaat
gagaaact ga
cacct aaggt
agacgcgcag

PCT/GBzooaldﬁﬁ

agaaaggttg
ct gt aaagcg
ct gaat ccca
cgt accacat
atcttcccgce

aagactgttt gcctcatgcc tgcctggect 120 gcccttcecte ¢ ccaac
gggaddzee13627cct t agg cact get cct 180 gt gggt agag & 85%339‘{65’61656
gcgcaccacc tgcatgagtt tttattaaag %caaaccat gggat gaat c
cagt gtt gaa aatgagtagc aggBtd gee p%GGOE% détacct g accaagtacc

Oirat HR8aRat GREJEC 136t AGRIDAFELPSRO co Rt §1TAAR oYL AGACRGID
cttgctcctt cccagcagac cacaaagcag 420 tatttttctg gaggatttta

a%@ﬂ&‘tgse’ggaéﬁt&ags giﬂggqgaéb‘aff(jﬁwtmgt%it@ﬂcgcéwc ¥8qgti4§8
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t caat%ag%g aaat ggccce
aggctaac cacggaa” =~ 624

deects

tcat at

c 240

éa%gggacéit

cca 420 agtac

ttacat aac

gt UL

CCcCC

Fggggea qaetgﬁgggagtgtctt gccca

ggagacaata
cggtgttggg
taccccaccg
ccccccaagt
gcttttgttc
ttcctgtgtg
agtgtaaagc
tgcecgettt
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg

ccggagctga

ccggaaggaa
tcgtttgttc
agaccccatt
tcgggtgaag
cctttagtga
aaattgttat
ctggggtgcc
ccagtcggga
cccctatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca

atgaagccat

cccgcgctat
ataaacgcgg
ggggccaata
gcccagggcet
gggttaattt
ccgctcacaa
taatgagtga
aacctgtegt
tttatttttc
gcttcaataa
tccetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg

accaaacgac

ctatt acg
ccctagdggg

gacggcaata
ggttcggtcc
cgcececgegtt
cgcagccaac
cgagcttggc
ttccaéacaa
gctaactcac
gccagcatcg
taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgcgg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa

gagcgtgaca
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daaagacaga

cagggctggc
tctteectett
gtcggggcgg
gtaatcatgg
catacgagcc
attaattgcg
cgagcacttt
caaatatgta
ggaagagtat
geccttcetgt
tgggtgcacg
ttcgcecccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgeccttga

ccacgatgcc

et cadiay

ataaaacgca
actctgtcga
ccccacccca
caggcceccca
tcatagctgt
ggaagcataa
ttgcgctcac
tcggggaaat
tccgetcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcec
aggaccgaag
tcgttgggaa
tgtagcaatg

6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380



22/ 25 WD 2006/ 123097 PCT/ GB2006/ 001656 P108872W0 r ps UCOES. ST25 at gacctt at
gggactttcc tacttggcag tacatctacg tattagtcat cgctattacc 540 at ggtgatgc
ggttttggca gtacatcaat gggcgtggat agcggtttga ctcacgggga 600 tttccaagtc

tccaccccat t c ggagtttgt tttggcacca aaat caacgg 660
aat gt cgt aa cg‘gg’%%g@%oggcattgacgc aaat gggcgg taggcgtgta 720%¢ 9%%‘%@%%@“

tctat ataag cagagctggt ttagtgaacc tccg tcgc cat 780 ggtgagcaag
ggcgaggagc tgttcaccgg ggtggt gcccp%%gmgf%sguﬁ‘ﬂ%r fﬁfegg 840 cgacgt aaac
ggccacaag@cafaemgtﬂk@cm@g@@gem@agmcg@d@aqec@@sgc&%eg:cggeaa@aagqu@@cc
ctgaagttca ccc ccct 1%_;ccaccct 960 cgtgaccacc

t ct gcaccac cggcaagct
ct gacct acht ""@E%Rgaﬁ(?a?ﬂa@ggﬁggéa%@%agctﬁc FYSGE FIFOOBFCCHcadgit t ¢
tt caagt CCgrrggedqgt CadRtaagat %ﬁ%@tg@ﬁ%@%@c fgbgtdeel teg @§1Q:at@ aagggggac

ggcaact aca agacccgcgc cgaggt gaag ttcgag gcg acaccct ggt gaaccgcatc
gagct gaag¥fagetogaccagaidy g aec g cete gtﬁgggwéaagasgwaggct dgelt ac
aact acaacé st dht sl ol fah g A6 CHGAMAGa gggi%@%&gé&aaaat Ge8@9t 9
aacttcaaga tccgccacaa catcgaggac ggcagcgtgC agctcgccga 1 ccact accag
cagaacacCcert¢egiaag gerra2e3fFe ce eI EE gHiitgetaagt Loaaernsoe agcygwmct (jé@% acc
cagt ccgcc a@(_ctg te gottc
gt gaccgcc%cgtgc % gtcac gggca?ggcgggggg tg(‘i a@g[ég‘%tégg gqué%tc ggccgcgac
t ct agat cattcaamagcgraagm@acmagcgcatcagagggqmt aettecpatta acctbéaasaaddéet cc
cacacctcc t ttgpt ac tta
ttgcagcttgagggg%g gtcggi%ggg%agcgc g%gg%g‘gg%?éa %ﬁﬁ%ﬁg@géaag%g%gcgtgat tggg%cat
ttettt cacaaagggncuctgathCt@cggtmgcca(temctmtc caxatgpcabgtcatddchaabaadbé@agt

1800
cecant ggat Bttt aappetdBl A s EY SRPaRRE: Mndlardl coddent oot ool gcn

gt ct ggagcecctggxgguagtdmgcﬂ@g;gccg:gctccgggmcgacggt ageacacaaygh¥2€-tggt g@eca ct g

t .t t 1980 tt t
Geccort QR ogRrEh et PR TP a0 P gt CA GRS (T CECaE CIBDAT Bec Blitage

tcgcgt cgtgtemaag;ggagmgatggaa@ctbgggc&ggg@ta Q@ah@@tet @t2dakccgt g@agat gg
acagcaccgc cg ccttt g caa 2160 tagcagcttt
59‘%‘% S AaUBNGa FCeddann C25eT b0 Etagg

gctcctt cg%cctﬁgagggagfd‘g?t

gcgggct Cagyceaagee Hgesy @ae s Coytdacaggdlaabesagc @9&@&98@%92%@@&&" Clggg@cgc
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tt caaaagcg cacgtctgcc gcgctgttct cctcttcctc atctcc g ctttcgacca

gct t accat @ga&%?gaat%eat@g@ec%gg%tagagqféﬁ%eg FRERFCYER Jtragitct 8400
gcgctctget gaagccagtt accttcggaa aaagagttgg tagctcttga tccggcaaac 8460
aaaccaccgc tggtagcggt ggtttttttg tttgcaagca gcagattacg cgcagaaaaa 8520
aaggatctca agaagatcct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa 8580
actca 8585
<210> 20
<211> 5546
<212> DNA
<213> Artificial
<220>
<223> Vector pCET 1005 EGFP
<400> 20
cgttgtaaaa cgacggccag tgaattgtaa tacgactcac tatagggcga attgggtacc 60
gggcccccce tcgaagttta aacatttaaa tctagaagct tatcgatacc ggtggcgcgce 120
caattgaatt aagatctggc ccaatgggcc gtacgaattc gagctcggta cccggggatc 180
ctgatctaat agtaatcaat tacggggtca ttagttcata gcccatatat ggagttccgc 240
gttacataac ttacggtaaa tggcccgecct ggctgaccgc ccaacgaccc ccgcccattg 300
acgtcaataa tgacgtatgt tcccatagta acgccaatag ggactttcca ttgacgtcaa 360
tgggtggagt atttacggta aactgcccac ttggcagtac atcaagtgta tcatatgcca 420
agtacgcccc ctattgacgt caatgacggt aaatggcccg cctggcatta tgcccagtac 480



acgt ccccag

ggccgt acgc accctcgecg ccgegttcge cgactacccc gccacgcgec 2460

acaccgt cga tccggaccgc cacat cgagc gggtcaccga gctgcaagaa ctcttcctca 2520
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gct cgacatc
gccggagage
gagcggttcc
caaggagccc
t ct gggcagc
cttcctggag
caccgccgac
t gcct gacgc
at cgt agacg
accgccgcect
at cct ccagc
gaaacacgga
aat aaaacgc
cactctgtcg
t ccccacccc
gcaggccccc
gt cat agctg
cggaagcat a
gttgcgctca
tt cggggaaa
at ccgct cat
tgagtattca
tttttgctca
gagtgggtta
aagaacgttt
gt att aacgc
ttgagtactc
gcagt gct gc
gaggaccgaa
at cgttggga

ggcaxasidbBeat cgcgga cgacggegee gecggt ggegg 2580  plcgfcidassiontsse
gt cgaagcgg gggcggtgtt cgccgagatc ggcccgcgca 2640 tggccgagtt
cggctggecg cgcagcaaca Jpig@gPA@IeChEssdg9e8Cc 2700 cgcaccggec
gcgtggttcc tggccaccgt cggcgtctcg cccgaccacc 2760 agggcaaggg
gECGE bt geImetECGotRRAT gAY gRggETragagegtItest 2B2tAtgget gcetc
B 8 IGo1 R EEHAAG T ca bt 4tk tuodP APt Ga ?é%ggcggggé t cagg@t
gt'’cgaggt gc ccgaaggacc gcgcacctgg tgcatgaccc 29 Caagcccgg
ttiyceratactrcacce@t ataagIEeAdd aquggat tay gayeeraaca 3Re8ocaagag cccbidyc
g g t cgatif£c
P T G PP B e R ol T ol
geafggeragctctodt YpaggRIgIC ot t tyotynaac adtragpyggy It86cacgaygcet a4t

BB o DGR A TR SR ARFRRERED safomcBEO00RR ]

afaYtTaEacyy gagEyt Ctaty cy gy gapasdggac groeywgty 3360ctachgt t c2A t
3420

PG o T S RS R TR T mberectft aar el

aat g
tétgactaicgttggacariyt gidtacdgrggeireagragatiaccagaca ataddhagagat agzagce
aa tgtaaaﬁ:cctc gt gc ct aat agt agct aact ca 3600 cattaig%?c
AEORE e TR eo OB gt ISeran ABE L I e HGROOE® S8 6Ebagd AT
tHPegREIF REEEhadddcceidgbaddabltgatd arasaaty RE40cctggaraatafmt
gagacaataa ccctgataaa tgcttcaata atattgaaaa 3780 aggaagg ta

RECETAEE 12961 €708 cIFPE 9L cTAPPFTIIRG A GRAFLEC 88893 T ct g

66 IRARCEh ceh EMHCH AFad cAAFR ARk Hcat § 3RO Ga8c Tthana‘i:b@gg&%DaC
catcgaactgcgatctcaaca gcggt aagat ccttgagagt 3960 tttcgccccg
gc

ERCARILFAL FCAGEARIPL FIICERGAL GALGBIIIAE PIOG AYSDCIGHAL t 4324 c
SEH6EAG 26 ARBRIRINA HRGHACRRER Y AchEldats 4080 cR®4 gagtd@

accagt caca gaaaagcatc acggatgg catgacagta 4140 agagaatt at
EERIRAEAEAt CRIRGELFAC AERBFCRAAGR FEERACIRY PAEIEREC £ZAYItaEhacdittg

§ARPGHARCE ALt E Qg AGARCAL G99 YR ¥t 2e8DqtaBGh CIE5IT 9
accggagctg ‘aat'gaagcca“t accaaacga cgagcgt.gac 4320

cggccgcgac tctagatcat aatcagccat accacatttg tagaggtttt acttgcttta 1560
aaaaacctcc cacacctccc cctgaacctg aaacataaaa tgaatgcaat tgttgttgtt 1620
aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca 1680
aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct 1740
taactagagt cgacctgcag gcatgcaagc ttaccggtgg cgcgcgcgec aattgttaat 1800
taagatctgg cccaatgggc cgtacgaatt ccttaggcta ccgggtaggg gaggcgettt 1860
tcccaaggeca gtctggagea fgcgctttag cagccccgct'gggcacttgg cgctacacaa 1920
gtggcctctg gecctcgcaca cattccacat ccaccggecg gtaggcgcca accggcectccg 1980
ttctttggtg gccccttecge gccaccttct actcctccce tagtcaggaa gttcccccce 2040
gcecccgeage tcgegtcgtg caggacgtga caaatggaag tagcacgtct cactagtctc 2100
gtgcagatgg acagcaccgc tgagcaatgg aagcgggtag gcctttgggg cagcggccaa 2160
tagcagcttt gctccttcge tttctgggct cagaggctgg gaaggggtgg gtccggggge 2220
gggctcaggg gcgggctcag gggcggggcg ggcgcécgaa ggtcctccgg aggcccggca 2280
ttctgcacge ttcaaaagcg cacgtctgec gcgetgttct cctcttcctc atctccggge 2340
ctttcgacca gcttaccatg accgagtaca agcccacggt gcgcctcgec acccgecgacg 2400
acgtccccag ggccgtacge accctcgeccg ccgegttcge cgactacccc gccacgcgee 2460
acaccgtcga tccggaccgec cacatcgagc gggtcaccga gctgcaagaa ctcttcctca 2520
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accacgatgc ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg cgaactactt 4380
actctagctt cccggcaaca attaatagac tggatggagg cggataaagt tgcaggacca 4440
cttctgcgct cggcccttcc ggetggetgg tttattgetg ataaatctgg agccggtgag 4500

cgtgggtctc g t gcagcact g gggccagatg gtaagccctc a 4560
24/ 25 WD 200%‘%’%’%@3&5CT/ GB2006/ 001656 P108872w0 r ps uco%’é%égrg@ 04 e¥ct aca
cgacggggag tcaggcaact atggatga C t tgag 4620 ataggtgcct
cactgattaa gcattggtaa ct gtcaga%ogégaﬁ?ggc gtlgcoggt{&gt gaa 4680 tcggccaacg
CcgcggggagsIgycgytact guacgtatdogappuygt tagutagcged cheaigcgod gagditdgAgg ct 3380 cgct
gcgct cg fcac tcaaaggc 4800 cggtt
2t concagsaoPibid Sh Rl LRRGASL.S ERAHES 4EdRTRNT Mdmncn aolefiagec
caggaaccgycamaaagggcytegt tayotiggecyicytidaeed gatmahgggeccdgdge cceriogacga

Caggco CL OBt e GUIoGT CeRtLALeOCRRy GECt OV ELGHE CLomORBe { gehBettac

cggat accatgggctaagm&ttéggchgcgttmgg@age@igg@@tg g@iddc@@@cabagcfgl@@cg gcegxcgctg
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taggtatctc agttc ttcg ctccaa tgtgc 5160 acgaaccccc
cgtt cagdo€t Qfg&%%gb ch'g@ taé Eﬁf@gg‘i é&&‘-icé‘gﬁﬁig (EJ gbal"cg%g@'@?écg act8fgt aag
acacgactgcatde6€ 26t &t 50 GROGRPEGd FAEAYEAAY 98§daRBERPI2GcBBcc COPPAY at gt
aggcggtgct acagagttct tgaagtggtg gcctaactac ggctacacta 5340 gaaggacagt
at t t ggt ABYGER LOE IR SGBCEGRCT ACETARHHN CREIREGIRA PEITHIOAC gt cttg
at ccgg%@&@é@@@%@@@ﬁgg&@%@%geg% Qabdddbhid cOtdalcBERags: gQ ga A9§@AL t ac
gcgcagaaaa aaaggatcic aagaagatcc tttgatcCttt tctacggggt 55 ctgacgctca
gt ggaac J&hcwAE e acepHgcch Irpagaaag gttgggettc ggaatcgttt tccgggacge 3120
cggctggatg atcctccagc gcggdgatct catgctggag ttcttcgccc accctagggg 3180
gaggctaact gaaacacgga aggagacaat accggaagga acccgcgcta tgacggcaat 3240
aaaaagacag aataaaacgc acggtgttgg gtcgtttgtt cataaacgcg gggttcggtc 3300
ccagggctgg cactctgtcg ataccccacc gagaccccat tggggccaat acgcccgegt 3360
ttctteccttt tccccacccc accccccaag ttcgggtgaa ggcccagggc tcgcagccaa 3420
cgtcggggcg gcaggcccce agettttgtt ccctttagtg agggttaatt tcgagcttgg 3480
cgtaatcatg gtcatagctg tttcctgtgt gaaattgtta tccgctcaca attccacaca 3540
acatacgagc cggaagcata aagtgtaaag cctggggtgc ctaatgagtg agctaactca 3600
cattaattgc gttgcgctca ctgcccgctt tccagtcggg aaacctgtcg tgccagcatc 3660
gcgagcactt ttcggggaaa tgtgcgcgga acccctattt gtttattttt ctaaatacat 3720
tcaaatatgt atccgctcat gagacaataa ccctgafaaa tgcttcaata atattgaaaa 3780
aggaagagta tgagtattca acatttccgt gtcgccctta ttcccttttt tgcggcattt 3840
tgccttectg ttittgctca cccagaaacg ctggtgaaag taaaagatgc tgaagatcag 3900
ttgggtgcac gagtgggtta catcgaactg gatctcaaca gcggtaagat ccttgagagt 3960
tttcgcceccg aagaacgttt tccaatgatg agcactttta aagttctgct atgtgacgcg 4020
gtattatccc gtattgacgc cgggcaagag caactcggtc gccgcataca ctattctcag 4080
aatgacttgg ttgagtactc accagtcaca gaaaagcatc ttacggatgg catgacagta 4140
agagaattat gcagtgctgc cataaccatg agtgataaca ctgcggccaa cttacttctg 4200
acaacgatcg gaggaccgaa ggagctaacc gcttttttgc acaacatggg ggatcatgta 4260
actcgccttg atcgttggga accggagctg aatgaagcca taccaaacga cgagcgtgac 4320
accacgatgc ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg cgaactactt 4380
actctagctt cccggcaaca attaatagac tggatdgagg cggataaagt tgcaggacca 4440
cttctgcget cggcccttcc ggetggctgg tttattgctg ataaatctgg agccggtgag 4500
cgtgggtctc gcggtatcat tgcagcactg gdgccagatg gtaagccctc ccgtatcgta 4560




WO 2006/123097

gttatctaca
ataggtgect
tcggcecaacg
ctgactcgct
taatacggtt
agcaaaaggce
cccctgacga
tataaagata
tgccgcettac
gctcacgctg
acgaaccccce
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac

ctgacgctca

cgacggggag
cactgattaa
cgcggggaga
gcgeteggtce
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtget
atttggtatc
atccggcaaa
gcgcagaaaa

gtggaacgaa

P108872W0 rps UCOEs.ST25

tcaggcaact
gcattggtaa
ggcggtttgc
gttcggctgce
tcaggggata
daaaaggccyg
aatcgacgct
cccectggaa
tcecgecttte
agttcggtgt
gaccgctgceg
tcgecactgg
acagagttct
tgcgctctgce
caaaccaccg
aaaggatctc

aactca

atggatgaac
ctgtcagact
gtattgggcg
ggcgageggt
acgcaggaaa
cgttgctgge
caagtcagag
gctcectegt
tcecttcggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg

aagaagatcc
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gaaatagaca
cgcgacactg
ctcttceget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt

PCT/GB2006/001656
gatcgctgag 4620
cattaatgaa 4680
tcctcgectca 4740
tcaaaggcgg 4800
gcaaaaggcc 4860
aggctccgeec 4920
ccgacaggac 4980
gttccgaccc 5040
ctttctcata 5100
ggctgtgtgc 5160
cttgagtcca 5220
attagcagag 5280
ggctacacta 5340
aaaagagttg 5400
gtttgcaagc 5460
tctacggggt 5520

5546





