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Stem Cell Markers The invention relates to gene
mar kers of stemcells, typically prostate stemcells,

wand7iomgarti cul ar cancer stemcells, for exampC®GB2006/002658

prostate cancer stemcells; therapeutic agents and
di agnosti c assays based on said stemcell genes and

expressi on products; S nd | S\lfluai ng screeni ng assays to
identify therapeuti C__g%gj‘gﬁ._ ND A probl em
underlying the effective treatnent of cancerous

conditions is the identification of a population of _
Tl inyentionaretatiesotor gehd atarkeay of sthm @ells,| ypagaldy pmgtatastainngglls, and in

the growth of a ur. The evjdence s ests that .
Rttt Sebelts R e pRsl Gocer sty Gal At agents and
GhYshc a&hls biRWEEhid kBRI &1PERed B¥Y Skpteistsh {)ﬁ&ﬁﬁcts; and including
identify ahd characterise those cells types that are
seesspinysastrys td wentfyithdrapentinggéntsrour cel | growt h. Sone

have searched for these so called "cancer stemcells".

We have identified CD133, which is expressed by
BAlCRERBUNBEMt opoi etic stemcells and devel opi ng
‘E'p'%m a further stemcell nmarker for prostate
epithelia. CD133 cells are restricted to the X2 1 111

opul ation (the receptor for type | collagen) and_ar ) )
Ravelien qnﬁelt(lﬂag pheseffectiyg Bpatment of paneroysecondiions s the identification

. . b . . N .
ESHASASPHEL ek RO Pl ol By sl e rowts o
wpicuheThalevitieats agpests thaheyhgquessestonal bind) brei therefdre derived from a
proliferative patential (Fig. |IB) and can reconstitute

sipgs calli Hopiere, Bergire ifow stdivh dead pfsbhi alchaactstisg dose cells types

G467 St A R EOERRRh SRR B o trese o
sdlledrcsickisstihicelshave been directly isolated from

| ynph node and prostate glands froma series of
patient sanples. These stemcells express narkers that

AP 1A PSS LRt DeFbSR S0 huBEgR3EbhBpp e s cos

Fkers 4ar €ssé

sidedeveRlpingr@ithelis as HaraiRr elint &bl roadcedft ipgesaté BBiffelia. CD133 cells
CD44 ?gb hl" and CD133. Morphologically the cells

wanewricted tn fhicbrBb! aenditton(@epreespiommigr bipgH dollegeng and are located in
t\flie rlr)ggaﬁ il::{]ye\r/\,'h oiftce?l ait ﬁuet%gé e a!1 bl?cflding region or branching point (Fig. 1A). ozp™
/CD133" cells exhibit two important attributes of epithelial stem cells: they possess a high
in vitro proliferative potential (Fig. 1B) and can reconstitute prostatic-like acini in

immunocompromised male nude mice Fig. 1C).

In our co-pending application (WO 2005/089043) we describe the isolation of prostate
stem cells which have been directly isolated from lymph node and prostate glands from a
series of patient samples. These stem cells express markers that characterise the cells with
stem cell properties. The following markers are typically expressed as prostate stem cell
markers; human epithelial antigen (HEA), CD44, oaPi™ and CD133. Morphologically the
cells range from fibroblastoid (expressing high levels of vimentin which is typical of
transformed cells) or epithelial, and are capable of producing progenitors associated with

prostate epithelial differentiation. Invasion assays, using Matrigel-coated filters have
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transfornmed cells) or epithelial, and are capabl e of
produci ng progenitors associated with prostate

wepbd7hvetdial di fferentiation. I nvasion assays, BET/GB2006/002658

Matrigel -coated filters havedeterm ned that these
cells have 2-3 fold greater capacity to invade through

b 89 e EER DR 4 Al R g 5 el ton

POIM Y8 higtilyanhetaytatdalbyknesof@C3@alls)33 positive prostate
stemcell s and conpared expression of genes between
CD133 positive stemcells and CD133 positive cancer
ﬁh@%ﬁ*riéN&F YR dideiBSuRRceptors The array

arysts nas nmtTrred a nunber of genes that encode
protelns that are either growh factors/receptors or

% roteins involved in_ si gnal transducti onwge?t hvva 8 d
have cppdustacharrayt Fshysist ofcePI 34 PovEYe Brodied: ste) delis'and compare

rati
FrRyiofil vl vePyRBr FLpPe erh REACS: COTTpEEWE Bancer som
&ﬁklular functlons. These include, by exanple and not
by way of limtation, nodulation of the i Mmune system
regul ati on of energy netabolismand control of growh
q!&p D, tokines nediate their effects via
at the cell surface on target
cells. Cytokine receptors can be divided into three
separate sub groups. Type 1 (e. growt h hor none
Tlariniray) anaéscseqog@r@m@ttfeedcm avmberef] gangs B}at fenmdedﬁﬁ@eqs\ﬁbﬁ are either

%ﬁ{?{”&%{ﬂgﬁr ! TeegFP 5%?95 ;pﬁotglﬁa 1I{vﬁtve§ }‘té glrélran%l cﬁlac'élgn ﬁgthmgé that result in
iR S8 o1 TgrBw Beind/ditdefl préliftAgok A %fdﬁprtﬁﬂ gr@@ﬂi factbhg referred to

repeated Cys notif is also present in
¢4 enttelrines; @m vl viedt)in sy eof rdlve(rsm@hﬂarn@éetmsS These include, by

f G ?/é%‘? A ﬁgagé)é rt 7 {On%ﬁéﬁﬁafg%gf ﬁm lgprlmet Systens: regulation of

&%Y@J eHepRlisAl adte ot A0St ¥8s8elaid fdeOBlopMeriXi Gtbtifles mediate their
vascul ar bed and is a conplex nultistep process that

efifisctd \meseqep’@rsj@gzrmsad piothe oéll smﬁq@o wartargebselisheCytokine receptors can
ration

t I t dth
Bty BreRipetnle it intpa: o dr G ebth hosmopg (PED family)

te gﬂt&rs Md BOHARSRE By FYE Yol drbea Jﬁﬁ%ﬁé%ﬁﬁﬁés in the amino terminal part

I ogenesis I's invdlved in pathological conditions
siithhir @xtracetinlar domlain grdothe Ipresmeeﬁ’ ai m&waﬁTrmSer-Xaa—Trp -Ser motif

%n%eogggr%ﬁha [I>ar1]'tC| g regé/atef( 8”? motl% 18 aTso present in Type 2 (interferon
family) and Type I (tumour necrosis factor family).

A further group of growth factors are involved in angiogenesis. Angiogenesis is the
development of new blood vessels from an existing vascular bed and is a complex
multistep process that involves the degradation of components of the extracellular matrix
and then the migration, cell-division and differentiation of endothelial cells to form
tubules and eventually new vessels. Angiogenesis is involved in pathological conditions
such as tumour cell growth. Genes involved in angiogenesis include, by example and not
by way of limitation; vascular endothelial growth factor (VEGF, VEGF B, VEGF C,
VEGF D); transforming growth factor (TGFDb); acidic and basic fibroblast growth factor
(aFGF and bFGF); and platelet derived growth factor (PDGF).
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by way of limtation; vascular endothelial growh
factor (VEGF, VEGF B, VEGF C, VEGF D); transformng

wgonrowt2diact or (TGFb); acidi c and basi c fi br oblPasiGB2006/002658

grom h factor (aFGF and bFGF); and platel et derived

grom h factor (PDGF).Many receptors for growh factors

and the |ike are nmenbrane bound via

gl ycosyl phosphati dylinositol (GPlI). GPl-anchors are

R/{%ﬁ% LER gﬁlrs"‘t FRNoWRdi hilipal | SRS the Bket rdSmkhdtarddthound via
osyl phosphatidyl i nositol which enable these

g}yodssglplmspmudyimnoh @RmeGBkancam ira| post-rprRdatiphak glodifications to

H%ﬂsiﬂ%%lad%ﬁgl g?;ll%snlaa? Cel | fxgﬁ%c Pl of)lgl Elese pro%ems to anchor to

a6t QRlaBa IS SQBf B8 ndeklbrAR6 DIt Bk ihxeREIaH brdtéin@khich have a
eukaryotes and forma diverse vari éty of proteins that

(GiPE lancles , dof 0ot lewearipihemembrane aneywybonia tedainsz ysangher proteins
| ecul es, .Genes. that are |nv Ive

adhesi o

P?%‘ﬁé‘él AR CPRIFG S foS Qb drat i BIOtEEE i dpidigror example,
t|on results in a

S|gna ?g%%g%ﬁg%? e%%%%ﬂ%ﬁﬁﬁg %%gk?o activation of

transcription and cell proliferation. For exanple t he

PTEN gene product .is, a multiple-specificit

Gisaepiat aseinyelaed it iSEH ERBHICHEN i SBFbAFOEIafadith cpfl quembrane
lﬁLcrzlﬂ %gtle&n gdl'r \xg‘@g lg{%npa?@%%rggg{sgggk al i sAElug’uon calls%ade leading

&ddcttivlaﬁﬁn b0 tridissriptiod aﬁcl/cdlbprdhfdmm}nhb“oyémla thaH@ENogene product
protein targets such as focal adhesion kinasge

Pha SFHBPIeCePY fieils Dhesphatpicethat oah rtagadise Ellogph,odwp%te ' lipid kinases

O e OSBRI 30, 11 40k o o7

hoditiog € ity haht}iiliogﬂa@hd)siphgrymteﬁlfr&gé loif prgbinwirigets sgeloud focal adhesion
factors, hornones and neurotransm tters exert their
biase GIA%G)- c Bhosgheigentidesrhaye bpen BRp %leﬁ\mtayvanety of cellular processes

%%? \}elfs% gé}%cgﬁla?g dpt%h Eﬁf ngs{l]cgﬁgb% Ir%fﬁ?}deﬂﬁ% d;ln ﬁ%dlat élg intracellular

@igﬁ’@lﬁhhg Qfvedte nBough airhlelm Cgﬁﬁethpﬂ’aabfy B rrhbigds aﬁ:fdeneurotransmltters exert
extracellular matrix proteins. The Extracellul a

Keei physiotamigal pHeds e pglludat agtivity p@h&raﬁ@h and Wﬁ%@n‘ﬂaﬁon
mat eri al which surrounds cells in nmulticellular
organisns. In vertebrates the ECM conprises a m xture
WxtRicellfiap MatwixCadsBaad at e (and ninerals in the
exanpl € of bone). The protein conponent conprises
protei ns and gl ycopr oteins (proteins that are nodified

f%‘lﬁaggﬁg'llfs'@ s 1@%1#%?;(1[1 0! SlieeSdr %éjn%g @5 ¢844 RYI5eins that are

extracellular matrix protelns. The Extracellular Matrix (ECM) is a complex mixture of

=

non-living material ‘which surrounds cells in multicellular organisms. In vertebrates the
ECM comprises a mixture of protein and carbohydrate (and minerals in the example of
bone). The protein component comprises proteins and glycoproteins (proteins that are
modified by the addition of sugar moieties) such as collagens (collagens I-XTI); laminins
which are found in the basal lamina a structure to which epithelial cells associate;
fibronectin which functions to bind cells to the ECM; and elastins which provide skin
with the flexibility. Proteoglycans are also found in the ECM and these glycoproteins

comprise more carbohydrate than protein. Several sugars are added to proteoglycans the
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which are found in the basal lamna a structure to

whi ch epithelial cells associate; fibronectin which
wobuntaiems to bind cells to the ECM and el ast pos/GE20@1002658

provide skin with the flexibility. Proteoglycans are

al so found in the ECM and these gl ycoproteins conprise

SR RO o AR, b oS RieSPing, NEY o Ukt sutphated, for
SGaiptd SloHERSAN bW Bhatd/BRYarh Q&lﬁmé,)k@ﬁiﬂi& s@lphateuinp hgkletbnic acid.
at e,

for "exanpl e chondroitin sul phat hepar an sul phat e,
keratin sul phate and hyal uronic acid. Mdst vertebrate

Sl FrEAPAR B S RAE e BSREH ] d REAFR e o o

ARhORLA TS the AR 18 ®ften thisRBRIAI WY bINtrin¥fGraa€ioh in €@lcks Cells attach
attach to the ECM via anchoring nol ecul es expressed by

torthe BEM vizednicheringmelegilpnexprgssechbiiha ¢l nelleddmergrins which bind the

agen...l amnins and. 4 bronectd n. . ' .
FEM: 55 Eosefl PRl sbiRRE hleyal s Lo Brbreins tha
¥ind thdekirac@Nhlap el bArtheie BRirseilas dobRi ®Eich droeslstifen the cell
cell surface. The integrin intracellular domain

gwficactls integriadntravellilhadamais cotacth éhecactiodilaments af thefeytoskeleton.
ancer netastasis the primary ncer cell. becones
e BRUESTRSIS P il el YEPRRT AR AR Y e to metastase

gﬂ'zﬁﬁféﬁstc; BtHeP MtERR CONIANY sceSMaey Sandels. 115 id Mg SQLANLFI dancer that
ancer’ that eventually kills the subject. In order to

eenpisd i Seills Hiee sabjectr Incetder hasnetastasertie canasr tchid has to penetrate the
AR e TRy S st ok lodBh PLAREER0 B ems whic
&%MSR% %n&é}eceﬁ%mdﬁﬂ@bgcg? TRd %E%ﬁgei;c% dMBe BENI around a tumour

aro a tunmour s mainly al yse

emainhyopataly edstssmetdiB)rovdases {MIVIR) séhichedre detrpted thyortmimal cells that

cells that surround the tumpur. There _ is increasin

syrQefcibet HIOUEahBEr 18 dpersasing AYidgrce op AR Foﬁ%nwate MMP
] ' td or nones.

kﬁ@gi‘e‘g‘l@%ﬁ%@@%g’ﬁg?g r%a? %CIPJ%S S&%?ﬁ(glrdof?%ggé%&f hat can be

classified into 3 groups. Goup 1 includes

col | agenases that degragde connective tissu ol | agen,
MOYP S frBR EXRMSING SRR Taifaapatpen bg Fg%ii}%?g HR P rgjeps. Group 1

i t r ol
et WRTERereA. JHEE0T, WORRIRDL (IRHC oBME D HOSERple MMP-1,
MMP8 andiMy-183 grbag 2diegiudee glalihgpeo tied glegmda dasement membrane
lam nin and fibronectin_and include MW-|O and MW

Tollagsrs g mplude MMP-2 gnd M&;&W@um%cludes the st%c!nhélysins that
REQaAEERIPRQEK o PiBRSandYfiRostih bind i Rttie N¥VLP-10 and MMP-11.

The activity of MMP’s can be enhanced by pro-inflammatory cytokines such as IL-1 and
TNFc.

Transcription Factors/Transcription Related

The array analysis has identified a number of genes that encode proteins that are

transcription factor proteins or proteins that are related to transcription.

Transcription factors are proteins that bind to DNA enhancer or promoter elements. Often

these are near to the start of transcription of a gene. Transcription factors either inhibit or
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Transcri ption Factors/ Transcription Rel ated The array

anal ysis has identified a nunber of genes that encode
wonoei/aizait hat are transcription factor protei RET@B2006/002658

proteins that are related to transcription.

Transcription factors are proteins that bind to DNA

n C r pronoter el enent.s.. r :
FR R0 SR s PR B AT L e MB35 BBy PRREe b acive
frasdeRpSorbédislex] NiMPisérigtohaaitbist coh@iiRivo pasiy Tefi@@al domains. A
transcription initiation and al so the maintenance of
transaetivaien dpamaicwhish iom ragigmptfake prpiein sevsipinfessets wéthother parts of

ontai n.two basjc functional : s
oS ARRTHGHAI T GRIRHC iqge a rég?@%mglfas? (g other transcription
PlcRr® Mhai ONA Bufide [ddmbint Whedhhesmpadel Sardinot dv@ds which recognise
transcription machinery, for exarrEI e the RNA
prdcificebasse withintthe rpremaies eegipn iofrihe @sner s sawae gx@nples enhancer

bj ndi hg damai n.whi ¢ch, coppri ses _am no, aci whi . .
PleBisnfh el Wenaehif et OB R b YPERb T R Bpn g gyen within
tRnEEN&win! B, $OIE BRIV, OxBANBNERSsit§! BER)NOxfERAN Bfquently DNA
posi tioned at a distancé fromthe start of _ .
birgirendonptinointaact evitmuseotiinsdqnencss or motifi whigh agegies to which the
nes. V, ord University Press, Oxfaord. Frequently
%ﬁﬁcﬂpﬂﬁ‘? f%{%%%sﬁ%elﬁ?ﬂiﬁ? ﬁpﬁﬁﬁtﬁﬂﬁg}gﬁg&i de sequences
or notifs which are sites to which the transcription
factor binds to enhance or repress transcription. An _
iAmpmndoatant family pf die trimesctiptaons factops icompfisest the homeodomain proteins.
conmprises the honmeodomain proteins, This famly of . .
RSl O SRS FIREieB actors ls_c;ﬁwgm?ql by gﬁp@?-%ﬁ%ﬂ homeodomzin region
%@ﬁﬁla%rﬁ%#jm@ AR Qciﬁ?ghﬁﬁge_ e hORNEIS hSliP codBrmation.  Some
amno acids arranged 1n a helix-turn-helix
trandopiptia ifamors Sase bbthaa homiepddnoain faad taosesodnh DN Adtindiag region. In

honmeodomai n and a,second DNA- bi ndi region. | one
EXARETPIPH 15 G A AOTPEIET S BORARORARS SR rpecond DNA-

. : PYAbb e cegion is called the POU
3%1?4}%‘%%%?%% Ter exg?rblp({bgjaglﬁ a famly of transcription
factors which contain a conserved binding domain is

S ] 5 S i ) A s i

%%Fﬁfrfiis the HEBk ARERGECAoRLiR! ENBSERE! s8R MAMREritith factor MyoD

cell fate in the D. nel anogaster peripheral nervous

sysinmmnthia maifassedd saidl . ofeltnogager prpteaimrthiiadateminatihe cell fate in
referred to as th@ﬁb sic | eucitne zi pper transcription
AP e PRAgaSiFT HFTL r%_neqawgs%eﬁn.pr oteins are diners,

each of whose subunits

A related family of transcription factors are referred to as the basic leucine zipper
transcription factor family or bZip. The bZip proteins are dimers, each of whose subunits
contain a basic DNA-binding domain at the carboxyl end followed closely by a helix
containing several leucine residues. Examples of bZip family members are C/EBP, Apl,

and the yeast transcription factor GCN4

A large group of transcription factors are the nuclear hormone receptors. It is known that
steroid hormones increase the transcription of specific groups of genes. Once the
hormone has entered the cell, it binds to its specific receptor protein, converting that

receptor into a conformation that is able to enter the nucleus and bind specific DNA
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contain a basi c DNA-binding domain at the carboxyl end
foll owed closely by a helix containing several |eucine

woesi7uz1 Exanpl es of bZip fam |y nenbers ar ePCrERBR006/002658

Apl, and the yeast transcription factor GCN4 A | arge
group of transcription factors are the nucl ear hornone

receptors,.. It is known that steroid hor Ny a .
SSRGS SR py T8 FORLL SECT POl GPRRPRS droehR i dheIf g Blbteins tha
xteb@glﬁ“%rd@@@geh,aﬁrog&ttﬁf)ﬁéé tdsBateOild andi dortRioRél &s twelliak Bion-steroid lipids
specific receptor protein, converting that receptor

such @s eetinoivfaoidytityrawing frak vitasninbl.e to enter the nucl eus

and bi nd specific DNAsequence notifs. The famly of

steroid hornone receptors includes proteins that

&€ Q&B{Vﬁethgteﬁief\??ﬁ% VATGO BN £ 10 PRckazes 20 Theshatth st influence the

cortisone as we as non-steroid |lipids such as )
exgréssionof genas, Therg prsxdeneraklnvely pf sivichird parkaging affdNA. leading from

o R B S B B 958 e PR 0 -s0.00
glgaé %Iﬁ)rféf‘ toh 4 Ckithatd RAEHADLMSlc Rfraltddh HeBa4l YA TiE BuAd around the

e stranded helix to a mtotic chronosone, after

sthictiralt tneit DRA inslemsmme-6anpddng anesstasirrqose compasdd; of 4 types of

ext ended | engt bl e- nd hel j cal ,DNA_ i s .

Eifiohrma trneadt e B T £L5 RS B P st Bo pebrosupPPL pase peirs
CARP B8 66k108edrostaRe Forbs Betd R ndgively charged

%gﬁﬁ%?'i?&g%%? H2B, }g—% a%d HA pr%t esi; ns. ) dg. d g

Plgsphate gedupk ym H6EDDEs bagkhomesarsk posifvighdchapgadhamino acids (e.g., lysine

nucl e,ososne through el ectrostatic forces between the

Ahareinge) yo ths Liane BA§EShat e groups in the DNA

backbone and positively charged anm no acids (e.g.,

| ysine and arginine) in the histone proteins.

Nucleeannstese asrgarisedainics ek hext estiubimral ebevelsef thet chrainatin fibre, also
| evel of the chromatin fibre, also referre

to as a e

ERSPIEHIOCRS HIBIL | GTTemALE SURGIIedS Aet Staic i thefaslpigd alteration in

N e , . . , .
SRS F A G i S BLAEAe p Epc PEREB i cven
ehae Bltert gt nidlidaed sedshivitywelaaegien o€ sBiohiating yndEamocoagimiependently
of chromatin, and can_occur independently or in
ebinceoneeriivith Pprcseses secdl as iERsERiPRanscri pt i on.
Reversi bl e acetyl ation of evol utionary conserved
| ysine residues in core histone proteins plays a
RickékidR adepll/tionroft svansionagtdoaseaved Beink atdidues inebte histone proteins
cycl e progression, and devel opnental events. The )
ptayady stitied aleniint SAsCHPEORA afeeyHLPE, cEHt rgrice Progression, and

tdtt:]\(feelopmen‘cal events. The steady state of histone acetylation is confrolled by the

i

enzymatic activities of multiple histone acetyltransferases (HATs) and histone
deacetylases (HDACs). Histone hyperacetylation is associated with transcriptional activity
while histone hypoacetylation correlates with transcriptional quiescence and so histone

deacetylases can be considered as enzymatic transcriptional repressors.

In general, histone deacetylases do not target genes directly through specific DNA-binding
sites. Rather, deacetylases are localized to genes targeted for repression as part of a
protein complex. Other proteins that are part of this complex, termed co-repressors, are
responsible for targeting the genes to be repressed. In humans, four highly homologous

class T HDAC enzymes (HDAC1, HDAC2, HDAC3, and HDACS) have been identified to
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enzymatic activities of multiple histone
acetyltransferases (HATs) and hi stone deacetyl ases
wOkBDA@a)811 H st one hyperacetyl ation i s associ at edTM@B206/002658
transcriptional activity while histone hypoacetyl ation
correlates with transcriptional quiescence and so

B e e Y AR S U REs FRRE IR 113185 oEPEHER h frany ditforen

L, 4nan0e%). RS dhd EAE2 biv the Biman orthologues
@?&&%tgl nfg?tng Si tes) Rat her , deacet%ﬁases are

bﬁ)dai iyesstl transgrptEsial aegydaten RfPEB rémlm%mfn sbisgictedypmino acid
a protei

h t
tobemce R CBreiied Borrhpretecran 8 4 SuBl kit a prodicted

{ngfecﬁﬁf Egmgtlhﬁa genes to be repressed I n humans,
our | honol ogous class | HDAC enzynes (HDAC ,

HDACZ, HDAC3 and HDAC8) have been identified todate,

Beplication and Repaik ¢ o ‘ont cel | types (Yang et al,
1997 and 2002). HDACI and HDAC2 are the human
ort hol ogues of the yeast transcriptional regul ator
RRDarray’meilysis lssddertified pmadibet efigeanes that endode peajeinn dat afe involved

HDAC3 reveal ed an o en di r of 428 am,no
it DREA rRlivation PR dPRATCRF RdVec ML RIE o8 catt 23 het @ mumber of
%ﬂ%n eiie e%rﬁﬁ% ?t@ﬁ'l' avélEndthd BY rAl#S! @. gh @8mma rays or X-rays),

er of genes that encode proteins that
anewvioltahyeespetialDNEVi-E physcthet aye absorbasisionghyf b}EﬂNA drighly reactive
damage can occur through a nunbe f
emﬁawa dicelg produge %}%@Rl’f?&l%f@ 8@1%{‘%8%0?1% é’r%fessé%zrﬁ?& chemical
! : h 108y Be £3R BifAdR ok NattMlly JcaM®in
{rﬁ%%gegéte(;ﬁggsor eélvstrongt%}&{) %KIA(3 hi ghl yor egctll\?e &
oxygen radi cals produced during respiration and ot her

gﬁ@%: g@g‘{rﬁgg‘?e Smifﬁgg’gvg%: ?ﬁéggaﬁtﬁ%a};ﬁg ?(H]é ggefﬁ” h")‘}:r}‘om DNA can
SEEHLALAR A, BN, ot i D 85 s  con

@i @ifioh Yresmehd ied r@ﬁtaﬁ@{ Ioﬁ dgtopias itd ivpasl, Qihaminodifications include
of an am no groui) is a common_nodification resulti ng
inpisimaighesafororamplecthe Q@W@lebOﬁ}h&‘@lqme forurasil, single strand breaks in the

g’g‘ﬁ%}’fé’:aﬁea%%ﬁg ne, ‘ﬂithggﬁ\l %Q%Ju‘rfg]a g Cg\%{errll?? Iﬁ(gtn fween bases which

kﬂi intri-strhed ShipsdpRa k. lsae&bmenmhetmuw&gm eedliethe treatment
coval ent crosslinks between bases which may be

|0rfpala>esa¢taﬁar<x§$1nﬂ<m&4gﬁmsr and. Several chenotherapeutic
agents used in the treatnment

The Human Genome Project which has deduced the complete DNA sequence of human
DNA has identified around 130 genes thought to be involved in DNA repair and
replication. Damaged or inappropriate incorporation of bases can be corrected via several
mechanisms. These include direct chemical reversal or excision repair. Excision repair
results in removal of the damaged base and replacement with the correct base. There are

three mechanisms of excision repair utilised by cells to repair DNA damage.

Base excision repair involves the removal of the damaged base by a DNA glycosylase;
removal of its deoxyribose phosphate to produce gapped DNA; replacement of the correct
nucleotide by a DNA polymerase 8 and ligation of the strand break by a DNA ligase.
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of cancer act as crosslinking agents. The Human Genone
Proj ect which has deduced the conpl ete DNA sequence of

wouoemi1BNA has identified around 130 genes thoegimiGB2006/002658

be involved in DNA repair and replication. Damaged or

I nappropriate incorporation of bases can be corrected

via several mechani sns. These include direct chem cal
reversal or excision repair. Excision repair results

' i9bon t18Bai i 4 P more protein
BB S A AR ARGRIA oL 3L SO, ol o more 5
éactirs eeparatingi theuDINA sevinily te gprbdudeoar Epdible” DA an enzyme called

IO RN R  —
ggrg?%éﬁ Hegs &%ﬂﬁ?@&‘ ates Hy%ﬂ[&%?xﬁleﬁ%&p@ Qn@blgo\%nl\dm ligation of the strand

r cenent of Che correct nucleotide by a

pedak ivprad¥EAdigased | i gation of the strand break by a DNA
| i gase. Nucl eoti de excision repair involves recognition
of the error by one or nore protein factors;

SBRALRR! fgﬁ?ﬂé ggrr% misia s h? nBRdUsRed THUER &R oR YofaRismatches

enzyne ca transcription factor |IIH scission at _
tukiisés' engyiflesInvaliveem inke tiudsiciarepaie dnd pedging thet @cegresetthe mismatch

synt hesi s of .the damaged area by DNA pol rases a
é%?/r exAPlg prataiesrenspdedyy MSERd sFissrn Bspuag r%@@ e 1 and

!?%gep?{'occ&ng.e& B FraiSSH ﬁaetﬁﬁlt%% E}e 121'3%6: g&{hl%g’ hhd b 4B ciRESE G3th ay inherited

orrection of msna ses enzynes 1 nvol ve
ifrnD 5@ 16X CAr b0 The e ofalitim3hatadi i8 sombhtedrtecthg MM polymerases €
the m smatch for exanple proteins encoded by MSH2 and
g8d gsi on around the mismatch by MLH 1 and ot her
proteins. A nutation in either of these genes has been
associated with an inherited formof colon cancer. The

e padifio thd RPaifio$ sl andsioableptreiddrdalys iBNBNAiso involves a number
polymerases e and s. In addition the repair of single, )
@b drefoins Bhes rapain Pisingdx strand tomeksartises mpay wédhepiptipeinvolved in

f proteins. .The repai singl r.an o
oo PR Eng T of AR ShaRLRal yFuRl R LR igaion of thefree
NG Sf BB bERARY by hBmdEeliErebbmbietioH. BMord i di%@ﬂii%z&ﬂm are associated
ei ther by dlrec¥ ligation of the free ends of the

bridederiain dpcérenfor expoude Batkditsilymphoma ardrB-6ek lqukagimiag e BRCA-1

St R PR i o odnts o PePmaRRE Al o fn these genes
BRCAsbcifRd vBRGeAt S8yt B&ick@n i n honol ogous
reconbi nati on and nutations in these genes

We have conducted gene array analysis to identify genes that are characteristic of cancer
stem cells which show an up regulation when compared to control stem cell samples from
normal or benign stem cell populations. We herein disclose these genes and their use in
the identification of therapeutic agents useful in the treatment of cancer, in particular
prostate cancer, and in the development of diagnostic assays for the detection of the early
on set of tumour cell growth. The present disclosure relates to the identification of cancer

stem cell specific genes.
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are associated wth breast and ovarian cancer. W have
conducted gene array analysis to identify genes that

waneaeoh2giact eri stic of cancer stem cel |l s whi chrPen@B200%/002658

up regul ati on when conpared to control stem cell
sanples fromnormal or benign stemcell popul ations.

er e I, scl these genes and their use in the
= *Wﬁ@§f$5ﬁi§§sﬁﬁ i§§$utic agents useful in the
treatnment of cancer, in particular prostate cancer,
and in the devel opnent of diagnostic assays for the

detcestingto affirsthaspectrdfithe inwation theredoprovided| aggniotiah modulates the
The present discl oshure relates to the identificati.on
GPHvEy

cagp e rel SYeidemuglepaniimeipaylp\ERmstypeptide encoded by a
| . . . i
AT oty 12 s BEEEL: O ST SRR ol
as sdentat framdlm grelip capistingiof: nucl ei ¢ acid nol ecul e, or

a pol ypepti de encoded by a cancer, stem nucl ei.c, aci.d

mol octl 6, in@REFH $5i00 TolsRul COBMRIREEI A BuSlEie afig sequence as
aci d ol eculGodeieeiish §PH (PR Adie oroup consisting

of : i) a nuclelc acl ecul € consi sting of a nucleic

aci d spquencauelsicr apidesedléditt idnSE@ IH0: Ancléi®2acilli yequence as
a nucleic acid nolecule consisting of a nucleic acid
sequence adenressaieddn dableilbyagmbank aqpgssmmmunier;

accessi:pn nu o L) | gi l: ecul e_t hat e s
hybr i 3%1)2 es%un (g%ms érlg nrélglr??& %y@? {i: él 3@%&5%}3 lméoeﬁd Isftrﬁng%rg ]{136bnd1sat1on
the nucl ei eoaditiongmed @eUhecléid dcid nleduld In @)V+E(IDMbove and which
whi ch encodes a pol ypepti de wherein sai d pol ypeptide )
i s stem celepcagdsecd ﬂ)pgrpemd@r wheeH) sdd polypapside siaj lem cell specific,

2 moct e c SRR feBRRhERREt N AR e B binbradiled, )

nucl ei ¢ aci d nol ecul es undergo an anount of hydr ogen
bondi ng to each other. The stringency of hybridization
dhibridization of ermiclelr e¢id mheleaiy peamhvhealtwe eadipléraentary nucleic acid

' the nucl ei c.acids he.nat ure .of .t he .
PR b o ALY 1 Bdelen, ONGHEF 14 SFRIE T e stringency of
oy bitidieatiiCdaivaryPsdcerdifd RCHb 88vikiiRthntfAbdIiaAd #RDunding the nucleic
regardi ng hybridization conditions required for

aeidsi tieneptiparaf the| lybridiggtier metifods tand fhewompasiton and length of the
%Iuél%ﬁl:sasc?c{j mbfémﬁ"é‘érﬁée%f’ l%a%ula%{ohé re'\éba%cﬁr(l:guﬂ}?brridization conditions required for

attaining particular degrees of stringency are discussed in Sambrook et al., Molecular
Cloning: A Laboratory Manual (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, 2001); and Tijssen, Laboratory Techniques in Biochemistry and Molecular
Biology—Hybridization with Nucleic Acid Probes Part I, Chapter 2 (Elsevier, New York,
1993). The Tn, is the temperature at which 50% of a given strand of a nucleic acid
molecule is hybridized to its complementary strand. The following is an exemplary set of

hybridization conditions and is not limiting:

Very High Stringency (allows sequences that share at least 90% identity to hybridize)

Hybridization: 5x SSC at 65°C for 16 hours
Wash twice: 2x SSC at room temperature (RT) for 15 minutes each
Wash twice: 0.5x SSC at 65°C for 20 minutes each
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G oning: A Laboratory Manual (Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, NY, 2001); and
woizpegargii Labor at ory Techni ques in Bi ochem st r pCawB2006/002658

Mol ecul ar Bi ol ogy-Hybri di zati on with Nucleic Acid

Probes Part |, Chapter 2 (Elsevier, New Yor k, 1993)

The Tm | s the V\hl

rﬁ)yg t) 584 Strande EJZ' SE%%?% Hect ?01‘61'3-2@(1%?594 ary
set J¥i-di zat i on”condrtions and 1s not 1T mting:
Veryadt t@)ilceSt ri ngency2« ghCapRTSenf0asautehaichshar e at

| east 90% i dentity to h bri dloze)7 @/brl di zation: 5x SSC
at Wad thiee: 16 hours V&8 Cta\"/\ﬁ@@ RC 580 minyigs pach
tenperature (RT) for 15 m nutes each Wash tw ce: 0.5x
SSC at 65C for 20 m nutes eachH gh Stringency (all ows
sefuRhsanct tAlowsReduenads th® ahire 80Radt 3OM idemittydo hybridize)
hybridize) Hybridization: 5x-6x SSC at 65C 70C for
16-Eybridization\ash t wi 6% 5S0at BEto 6 ° o ldr2Ghaws ni nut es

each \Wash twice: Ix SS nutes each
o FgEhEY ot al | o9 TEOSASUeRTTaL. Thda0 A s SR
50% identity to hybridize) Hybridization: 6x SSC at RT

0 O | fevely, said
b B e Ry S e S BER s el ottt BtghRtively.
egdodi afeponief. the invention said agent is an
antagonist. Alternatively, said agent is an agoni st.
According to a further aspect of the invention there
IA%F&J’dﬁl\é d dg ﬁﬂ'ﬁlefags%%&t SRk nlf%ﬂfﬂ)@ﬁ%fe fsRo®aba \éhtaéeﬁ?cfthﬁ modulates
pol'ype e conprising an amno acld sequence encoded
e sctRugldiL @19péi)tlﬂe|ceﬁthemganeﬂhmd dcidsequircegemmopged by a nucleic
consi sting o? a nucleic acid mplecule as
ﬁ@éﬂ@ﬁ@ﬂl@ﬁﬁlﬁ’%‘? ey ggopp gonsEipg ofli ) a nucl ei ¢ acid

nol ecul e that enco ef e

miecye ﬁtnugecacgdel?x Rl AR ﬂg@ﬁggg Mpeieln,

del et {ipn or Siensé atidtholode thdt dneadds ammmmmmapmdzb wherein said
resi due of the amno acid sequence encad

ed b .
nucl eNeriainglypeniisie anosfiedneridh i ip RBoR PoEpsitution of at least one
consi gt 09, Qb rRKfReBr MR anding §g1dvé@c?|{e%5]er§c%'dgd Wla ¥RAR R sequence

selected from the group consisting of SEQ ID NO: 1-452 wherein said polypeptide

is stem cell specific;
iii) a nucleic acid molecule that encodes a polypeptide consisting of an amino
acid sequence as represented in Table 1 by Genbank accession number;

characterised in that said agent is for use as a pharmaceutical.

A variant polypeptide may differ in amino acid sequence by one or more substitutions,
additions, deletions, truncations which may be present in any combination. Among
preferred variants are those that vary from a reference polypeptide by conservative amino
acid substitutions. Such substitutions are those that substitute a given amino acid by
another amino acid of like characteristics. The following non-limiting list of amino acids
are considered conservative replacements (similar): a) alanine, serine, and threonine; b)
glutamic acid and asparatic acid; c) asparagine and glutamine d) arginine and lysine; €)

isoleucine, leucine, methionine and valine and f) phenylalanine, tyrosine and tryptophan.

10
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Is stemcell specific; iii) a nucleic acid nolecule
t hat encodes a pol ypeptide consisting of an amno acid
weequanzsaias represented in Table 1 by Geri banRCT/GB2006/002658

accessi on nunber; characterised in that said agent is
for use as a pharnmaceutical. A variant polypeptide may
differ in amno acid sequence by one or nore
substitutions, additions, deletions, truncations which

i i lePRdd RBuerNePRYifE Afedst #5%s identity with
B e e e v
the s hppptidtesdayemen e herdidiselamad,ny fegnient bed ifenptiosally. equivalent

eyt e Rt RS W i,
r%?ﬁ%ﬁ%%fe?iﬂéf bl fst I6v3 QP VRE RB Préfiabiyngt 1ea&to30%h identity, still

acl ds are considered conservative replacenents .
fastenprbferdbly ai) leadt MTPnilentiyr anvemostrteferabdoai laest 9896 identity with the
glutanjc acid q d asggratic acid; c) asparagi ne and
@F@P&Wﬂﬁ@wﬁycﬁfgwﬁﬁ g7 1 ysine; e) isol eucine,
| euci ne, nethionine and valine and f) phenyl al ani ne,
tyrosine and tryptophan.In addition, the invention )
heabrefasedpahypdiptehdef thedquemties shidvigeyt ista pelapeptidsodreferably said
identity with the pol ypeptjde. sequences
PRIYRDHAR SACEHO NI YA E HOGImR R AC AP AR y
equi val ent pol ypeptides thereof. In one enbodi nent,
the pol ypeptides have at |east 85%identity, nore )

Br &fpesfaiibd embodiesst oD@ inttemiant said entéhodyds @ woaedengh|aptibody or
at_least 95%identity, still nore preferably at |east
%W%Pﬁ@%h?gP%ﬁthﬂﬁﬂfnost preferably at |east 99%

identity with the am no acid sequence illustrated

herein. hi a preferred enbodi ment of the invention
sahchragaad enbodinpatt yyfehe iimentien efidrantibgdy dd @ chimeric antibody or a
pol ypeptide is an ant| bod t ap agtive bindi ng part .

BOR RSB et pirivent b Srbr PRt £ kbt reion of
sl %Hﬁt&@?z wil gh AOLEDRAY cdrdtadt FRRRAUIANRImANNtiBeEY or

active nding part thereof. In a preferred enbodi nent

of the invention said antibody is a chinmeric antibody
or .a humani sed anti bo

. Nl S§ y produced by reconbinan .
friperiss anthodiss AL 1SCPH rqnk pcge§ ]é‘léW%lﬁﬁ &ﬂb og‘gﬁcal\f-regons of a mouse
' ' hfRgay fegi6 PRndhised antibodies are
B0 PRl pRSL il it i
agoddirtine Bybrid witibodicalwhic fitsh ¢he\eanainsengardy dgtempinieg wgions from
rat anti body are conbLne% ith hu n.antibod¥ body V
@_qoégmtoqqgl_bo VeEG A Wakky the ork Jegions from he human antibody V-

regions. The complimentarity determining regions (CDRs) are the regions within the N-

terminal domain of both the heavy and light chain of the antibody to where the majority of
the variation of the V-region is restricted. These regions form loops at the surface of the
antibody molecule. These loops provide the binding surface between the antibody and
antigen. Antibodies from non-human animals provoke an immune response to the foreign
antibody and its removal from the circulation. Both chimeric and humanised antibodies
have reduced antigenicity when injected to a human subject because there is a reduced
amount of rodent (i.e. foreign) antibody within the recombinant hybrid antibody, while the
human antibody regions do mot illicit an immune response. This results in a weaker
immune response and a decrease in the clearance of the antibody. This is clearly desirable

when using therapeutic antibodies in the treatment of human diseases. Humanised
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reconbi nant hybrid anti bodi es which fuse the
conplinmentarity determ ning regions froma rodent

wanvo7maeBi1V-region with the framework regi ons PCOMGB2NG/002658

human anti body Vregi ons. The conplinentarity
determining regions (CDRs) are the regions within the

Nt 1.nal domai n of both the .heavy. and |ight chain of
BB S 5 AR R i e R e iR roioHbpritags Hroncdpre thought

tr68e Msk BEMARodeRicTRAT flimkAd %’J&a&@ regions formloops
at the surface of the antibody nol ecul e. These | oops

provi de the binding surface between the anti body and

nt i ._Antj bodi es from non- hunan ani mal s. provoke an
R el e e PP g e gt gn By Sasment
removal fromthe circulation. Both chineric and

humani sed anti bodi es have reduced antigenicity when
| jriobs &idgments off imexneglbpwdit otretibodies tiedmewinsinghe exdyioedFab, Fab,,

BoRLFRat T REvS i Aobi haRhert 8 ¢ ROt i foagsting of the

e R Al attivd pdrfibhs 8Narl HMBEoISHRRANREYy ERAR variable region and
results in a weaker imune response and a decrease In

tRdmgrweetohelin ight thaimwaridbladsegionn cevalantlyl @apley together and capable

i rabl n using t.her tic antibodies jn the .
7 el B She 1R " e, 85 Hagfoeh ebsimer st grrabtio leavage
Qﬁﬁh,gﬂﬁ%xbﬁﬂb?‘fﬁﬂdﬁﬁ%f ‘ah GRAELOImAISREN HBRLERS ANfhb, fragment
are therefore thought to be | ess immunogenic than

eppEsdsctvenidibestiiFals . fragmeatspr Vs dwse o dirapmantofird frdned by the
i.nventi.on .saj.d agent i anti body fra . Various L.

PG HRHBRu T noaE e, SRR Breraimt Vol odmare CREBRA I ultimeric
oRReidt donsikti®s of &ébimrﬁﬁkﬁ@giga{ll?rbéc}ivg g'(:)i’tion'szcof dimrifkoEobulin heavy

etc. A Fab fragment is a nmultinmericC protein consisting

6hain hearjableuregiang e lahyinauenogohutint ight schafn aariable region covalently

[ nogl obul i n he hai n. varj ahl e regi on and, an

FRISERRL b BN LB el bR S8 Re i Hhamensoud s

6oUPkRYId eHSh wa@Bfid& BN O bnBPES ﬁi'gﬁ@ghéinb&aﬁﬂbfégregion, or a

to an antigen. Fab fragments are"generated via

pesmed theleef tiabendajes (hei thifee GIORs ek tiepight chpanrnijbletegion, without

intact.i nogl qbul i n.nol ecul e. A Eab2 fragnment ..

8 aracizted PegyY,] chioamishle Freliventt & Sogen! Tiexed qomggining the three

ODR®Ning 1RES, b1l 98k ' biteR! in_moiety:

region, a F(‘g_yb' ) Ze%ﬂ?%%gérgs’df m‘st&g%ﬁiﬁbb 3tep rl%gl?rg%atlmi%mety’ and
tt ispegific aptibedies faromed i fear ragtibédst fregmemmntiiothe db yxample been

cti.ve iops ] obul in heavy chain i

Bl BV BB Ko 2. STRioBTBBENT A Fri s8R dpmain) Fagments
Hl%rtblgi%l@y SR E?E?#ﬁ&ﬁdlﬂin%épbéﬂliﬁ&gﬁ{tﬂg rrel@%glkidentiﬂed regions.
capabl e of specifically binding to an antigen.

fThesgnamt otheu liimaineglobulin or antibody fragments are within the scope of the
invention and are described in standard immunology textbooks such as Paul,
Fundamental Imimunology or Janeway et al. Immunobiology (cited above). Molecular
biology now allows direct synthesis (via expression in cells or chemically) of these

fragments, as well as synthesis of combinations thereof.

It is possible to create single variable regions, so called single chain antibody variable
region fragments (scFv’s). If a hybridoma exists for a specific monoclonal antibody it is
well within the knowledge of the skilled person to isolate scFv’s from mRNA extracted
from said hybridoma via RT PCR. Alternatively, phage display screening can be
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be a single chain pol ypeptide containing only one

I ight chain variable region, or a fragnment thereof
woOhaed7/0azaitai ns the three CDRs of the |ight chaPadT/GB2006/002658

vari abl e regi on, wi thout an associ ated heavy chain

variabl e region, or a fragment thereof containing the

t var "

eI P B R A B B R aRohb “dormain

aaiﬁbb@ya dlagmehiar. rraﬁoxﬁalﬂ Mndbédiboeky the a;mnﬁeitsbmmthpahasf an antibody

for exanpl e been described in US patent Ho ﬁ§248 Z#g;

(eppoKegiehit Blble).si Brgmwleseqf Brs (wbhelpay 1§ A5G 248, 516,

Por-1N
RO AE. 1 Q0851210 R 0B s Bor LB reference in
thewdpm@tobul in or antibody fragments are mnthln the

scope of the invention and are described in standard
i mmrunol ogy textbooks such as Paul, Fundanent al

| snid 41 [ [ : :

LB Ghorl BF By BhioR cid ASOR a3 fiffle chain autibody
(;g}ﬁagle&églbﬁiﬁ&lgﬁﬁm n cells or chemcally) of these
fragnents, as well as synthesis of conbinations
thereof. It is possible to create single variable

e
A of S SLS0 iRl ficE PRl B LRGY BEPERAE function binding
ﬁaﬂﬁ@lﬁfefe@lt BFitupel Ofnaéo diffedehpshtigetis.i s wel | wi thin the
know edge of the skilled person to isolate scFv's from
MRNA extracted fromsaid hybridoma via RT PCR

e . . .
DT S RISy ocRER BBy RF id pplypeptide s produced
N hefusihi y@WeIﬁﬂb dinf ara gR@Bstoramectdd enibibly adspteddyr transfection or
fragments”. Domain antibodies are the smallest binding
framsforgtatign oamqmweyc pappeoRifEeld y 13kDa). Exanpl es of
this technology is disclosed in USG 248, 516, USG6,
291, 158, US6, 127, 197 and EP0368684 which are al
g Afrher plefdrddyenitdtiinea otherintdntion sadantilsddjes dreropsonic antibodies.
preferred nethod of the invention said anti body
fragnent is a single chain antibody variabl e region

Ec)é%% g1s Hé\l}{eedga%é%& I‘T%BTO%E u%g tLhi %@W@Pmﬁ‘wﬂ&%@? Yhd Bavolves the

ﬁ'lg@ﬁtﬁfneaﬁid (ﬁ@dﬁ@ﬁ@ﬁ n€itrotospardérhd, damagedor dlegidnslls cell debns insoluble

Preferably said chimeric/hunmani sed nonocl onal r}n tdg
partisles d |a9’rp@5qd dlotiing Ffp@gﬁcecp}asgngls]c afsi agents which facilitate the

ggal,élogftg nlg foe d b@ aggveef%%@ﬁ %'oﬁﬂ:s v q%sgfucséﬂtﬁ)@ﬁ’ﬂey A AREAGe antibodies

ron or
which provide the same function. Examples of opsonins are the Fc portion of an antibody

or compliment C3.

Preferably, said antibody is provided with a marker including a conventional label or tag,

for example a radioactive and/or fluorescent and/or epitope label or tag.
In an alternative preferred embodiment of the invention said antibody, or antibody
fragment had associated therewith or crosslinked thereto a therapeutic agent. Preferably

said therapeutic agent is a chemotherapeutic agent.

Preferably said agent is selected from the group consisting of: cisplatin; carboplatin;
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transformati on of prokaryotic or eukaryotic cells. hi
a further preferred enbodi nent of the invention said

wanvi7moziies are opsoni c anti bodi es. Phagocyt 0SPETIiGB2006/002658

nmedi at ed by macrophages and pol ynor phi ¢ | eukocytes and
i nvol ves the ingestion and di gestion of

m G 9-0r gani.sne ed or dead cells, cell debris,. .

ERRP PR B eBhpdBRe oty TABOGRSL cytarabine;

GhaoRittisriee ALRYrebivhl Chiok@ebicid; atPitubRiPhagREMERR! S vincristine;

of the above foreign bodies. Opsonic antibodies are

tdaetirenaycan; a mitopaygite SCwhioly frophdginabe Sa@BFf whapdside; colchicine;

pl.es.of o ning are.the.Fc portion of an anti body

B RenES R PRI ol d anti body | s

provided with a marker including a conventional |abe

or tag, for exanple a radioactive and/or fluorescent

dh o pltespativspprefatsd) erabodiment of theninakntéom aaid vagent is a nucleic acid
fern hodi ment _..of the.invention said antibgd :

SR 3 RRRs i Rens® DEQHE G o rERetof A sl Wierforing RNA

crosslinked thereto a therapeutic agent. Preferably

sai d therapeutic agent is a chenotherapeutic agent.

Fped é’l%f@ﬂ?‘g) sabwdigent of shesivetian sbidonudi¢ie apidupolecule is a small

o | St i of : cisplatin; carboplatin;

ég%ﬁ%%ﬂ%gg%%nide; nmel phal an; carnusline; nethotrexate,;

5-fl uorouracil; cytarabine; nercaptopurine;

daunor ubi ci n; doxorubi ci n; epirubicin; vinblastine;

\A fieshinisiue rie; spdeificalho Aletergenenfientippi i tioughitbé jintroduction of double

p r&ghnase:. & CSF: et oposi.de: col chi.ci ne; . .
FERTRRIEY RS e Clias SRl R R (SRNA), into . col
aliiel rstltyi the abficash BRI ABohpRnchiS I8 BEdRAcSALRded in the

aﬁgﬁt‘is a nucleic acid nolecule. For exanple, an
aRNAanelececThe siRAGA moleshleanompmises twor caanpdembitary strands of RNA (a

interfering.RNA. .In a preferre odi ment of _t he

SRt 204 e ef 5P GG o iy €k e R » dowble stranded
IRNA&hEIEENE RHsIRNA 86518EIIR t0cABLETved 3 dnY efs@i8he gene which
gene function is through the introduction of double

3% fodrecbdpt@®NAS al so referred to as small inhibitory or
interfering RNA (siRNA), into a cell which results in

the destruction of nRNA conplenentary to the sequence

IThelasbaenisim TN Al iNerRbER Wetip eTﬁlﬁdﬁécBW&%&Mkﬁse respond to the

conprises two conpl enentary strands of a~sens
Presgpat efndpubie strandsd RMA by matiidtingrineatald that leadshtodhé ésrmation of
tsﬁﬂilzg.r e pgeoslértl)cleeots (ticgu%[fg (satganded RNA activates a protein complex comprising

RNase III which processes the double stranded RNA into smaller fragments (siRNAs,

approximately 21-29 nucleotides in length) which become part of a ribonucleoprotein
complex. The siRNA acts as a guide for the RNase complex to cleave mRNA
complementary to the antisense strand of the siRNA thereby resulting in destruction of the
mRNA.

According to a further aspect of the invention there is provided a pharmaceutical

composition comprising an agent according to the invention.

According to a further aspect of the invention there is provided a composition comprising

a nucleic acid molecule selected from the group consisting of*
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RNA nol ecul e. The si RNA nolecule is typically derived
fromexons of the gene which is to be ablated. The

worgadtanzs&am of RNA interference i s being el uci daCeaB2006/002658

Many organi sns respond to the presence of double
stranded RNA by activating a cascade that |eads to the

f i f Si.RNA T d -
O e T L
whi chprocessaSHA® tdevhlasst randed RNA into smal | er

[
fragments (si RNAs; approxi mately 21-29 nucleotides in
| engtif)) whi atucleie cavid paeleculé consistingiuell doprelels geid sequence as

conpl ex. The, si t i de f ne RNa
co %I Rrepied @ﬁ%ﬁ@&ﬁ?&géﬁ‘ggﬁ?g‘? ?&E]B&? ﬁ e antS ies ense
stranghyof 1 he RiCNAC hRN&Rl Hes Uhybridges rurdes tstritgien ybridisation

of the”nRNA. According to a further aspect of the .
i nventdnditionk o ¢hd Bugltiowrderolecwhan fBE i) ebgve and which encodes a

composi tion conprisin n_agent accaording.t£o the

e G SO N R

invention there is provided a conposition conprising a

nucl ei c acid nol ecul e sel ected fromthe group . ..

gocwisiitng fofthdr aspechottheiinveativnl thet s @uea ebh SPIEPOSHYPTHOmPIISING

a nuclejc acid sequence as,represented.i.n S =4 .

3 BolYDPRBS SORMEFDE A1 ZEHTP PR eaerd 0ﬁ’%ﬁ‘o@f@" R onbisting of:

nucl e'pc aci d Segﬁﬁﬁﬁ%ﬁﬁ: doRPpEBHh8Ehihe aa'iaksb%lehby as represented in
0 unber ;

Genbartk accessi , 1i1) a nucleic acid nolecule )
that hybri di sesTablder bytGinhgahacieysen aumpes, gy 2 variant polypeptide

conditions to the nuclei¢c acid, nolecul.e in (i . (0] .
above and whi ch% ’E%‘Heia“g YE1ah el i 1&?1%”@? nzl%&g{l%}{’ btetion. or
pol ypeptide is ghiniRhl ofsiasdst bfe afesPbelidnesitige af the amino acid
further aspect of the invention there is provided a

conposi ti on conpequeheegpreseptedyippbledycGerhenk pergsHpn number;

am no acid sequence sel.ected f.r.omthe gro ISt

of: ia pol ypeﬁt?‘g@eé’b FP@PWHﬂn%r?na?ﬁi% éaé%l gg eggéeﬁ@%ded by a
as represented ifcilRPh&d 1mBlecHRNbaifrifeg eb SluoRicusidesequence as
or a variant polypeptide wherein said variant is

modi fi ed by addir¢preseptedéh SEQIP NP lsdddti tuti on of at

I n i n i.d resi f. th N i
cast ii?) € amno aaf):olgpep?iae dcgrenplglsmtg B gnq}nooac?& !

nucleic acid molecule that hybridises under stringent hybridisation

sgquence encoded by a

conditions to the nucleic acid molecule in (ii) above and which
encodes a polypeptide wherein said polypeptide is stem cell

specific wherein said composition is for use as a vaccine.

. In a preferred embodiment of the invention said composition includes an adjuvant and/or

a carrier.

An adjuvant is a substance or procedure that augments specific immune responses to
antigens by modulating the activity of immune cells. Examples of adjuvants include, by
example only, Freunds adjuvant, muramyl dipeptides, liposomes. A carrier is an
immunogenic molecule which, when bound to a second molecule, augments immune
responses to the latter. Some antigens are not intrinsically immunogenic yet may be

capable of generating antibody responses when associated with a foreign protein molecule
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sequence presented in Table 1 by Genbank accession
nunber; ii) a polypeptide conprising an am no acid

weequanzsaiencoded by a nucleic acid nol ecul e ceapP/aBROBY02658

a nucleic acid sequence as represented in SEQ | DNO 1-
452; iii) a polypeptide conprising an amno acid

uence coded a nucl eic. acid nmolecy] e that .
A5 RSN e: Deadaf s i (are n Such qPpEgsCqain B-cell
tehRopydChRito RCd UM@eifoteld € sR8H 2 WMahfuBate (the “carrier”
:Ecg%sgs a pol )f;g %ng\h%reeq}%&?ai é’ﬁ%%}/’yéept iade Jﬁllgégt(erﬁ ?amer
deoteing ppaevidesc Tviel repitapesavtiich ostipwdite i helper SI-fells heb im$ura stimulate

Vi (he. | ferred enbodi nent of . the inyentiaon .
SRR e Bl R TR AR Rotcsh sp e e Body against the
@atigdre Help¥ Ted11eVaaRtaldoSstAnSHe Vi GRnAMeRIASs 888 & ERGbxic T-cells,
augnents specific imune responses to anti gens by

#8

@l catries gan Hdfiher pwalegous fole impensratingl osll-risdintpd vmofhity as well as
%gﬁ&xﬁsgs i nclude, by exanple only, Freunds adjuvant,

anyl " di peptides, |iposones. A carrier is an
i mrunogeni ¢ nol ecul e whi ch, when bound to a second
nol ecul e, augments inmune responses to the latter. _
SPhen aaskiigistesedar hen dheraprutic n spwabdioisnmin dlgre npresepkt invention  are

. I f neratin i body r.esponses when .
TR0 Pl RGN0, 90l PRab SRS R M rions mey
keuthelye chitaipephRACREYAR Acceptablt (%Héltﬁ@i?ﬁ% g)ifls,%tﬂ,CBuffeﬁng agents,

antigens contain B-cell epitopes but no ( o
Spiseyples, TREppille ciarriensi wpplepfeniie fimmune mjotediating tagents such as

" Ler” . p ein)_provid T-cel |l epitopes i ch . .
AP o A ko PR 56 B R L Bampt, it
aaboglatins Peebdphospiatfdd; Smbphalid;l e4AMklR, SmbbRePt@S MMuorouracil;
cel I's and produce antibody against the antigen. Helper .

Tylaebing; c aneradndepusinenu daunerdutiny  idoxwembicog| | episbhicin;asvinblastine;

t .c,T-cells. and a carpier gan fulfil an - L
SR sy ing Ao BeTRCCL dredidam ettt -G Fasetoposide;
wBlchicaf; antirbRghias meWiel; atintahsibksd. the therapeutic
conposi tions of the present invention are adm nistered
i n pharmaceutically acceptabl e preparations. Such

kT R R .

including injection or by gradual infusion over time. The administration may, for

example, be oral, intravenous, intraperitoneal, intramuscular, intracavity, subcutaneous, or
transdermal. When antibodies are used therapeutically, a preferred route of administration
is by pulmonary aerosol. Techniques for preparing aerosol delivery systems containing
antibodies are well known to those of skill in the art. Generally, such systems should
utilize components which will not significantly impair the biological properties of the
antibodies, such as the paratope binding capacity (see, for example, Sciarra and Cutie,

“Aerosols,” in Remington’s Pharmaceutical Sciences, 18th edition, 1990, pp 1694-1712;

incorporated by reference). Those of skill in the art can readily determine the various
parameters and conditions for producing antibody aerosols without resort to undue

experimentation.

The compositions of the invention are administered in effective amounts. An “effective

amount” is that amount of a composition that alone, or together with further doses,
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preservatives, conpatible carriers, supplenentary

i mune potentiating agents such as adjuvants and
woybtarkiizeas and optional |y ot her therapeutic agearsB20@r002658

exanpl e, cisplatin; carboplatin; cycl osphospham de;

nelphalan carnusline; nethotrexate; 5-fluorouracil

et e Rt FPaseT oo et Py P HRCHR, flflas cancer,
tﬂudg e?l' 1Bsfonsd ?sxi%}nblth‘lga&@ PegeRRacT the GBFascet Tino siagénvolve only

col chicin def eroxam ne nesyl ate; and canpt ot hec Q
S'Tmlnghhﬁf apemssion offthe figedse mnqr@ﬂysc%lﬂmk}éh e prederablygit involves

]@6?{ ecﬁrlg%géllgﬁng\%? 8}5@% p'egrﬁl %glc ’f‘}ﬁ %grz i@ I @HitoPda by routine

nIS I on may

008X 8 Phe RBniérRd acdo@dmg\‘t/cﬁm@g@ostlb nietiagis rdftthmmbntlon discussed
intramuscul ar, intracavity, subcutaneous, or

bereinsder mal . Wien anti bodi es are used therapeuti cally,
a preferred route of adm nistration is by pul nonary
aerosol . Techni ques for preparing aerosol delivery

1}/&{ SABuRS WAl BEpdAREidamteen ahe pagiduld naatition bdingdreated, the
skill 1n the art. Generally, such systens should

sdvictityz ef dheronditios, wh didividnal peient ingrineters noclidpgpags. physical
the.biol o I t f
ap;rgh‘rbolcﬂ, 51(2 Iﬁgg eﬁ&ﬁ% ptgr | e ﬁ? P§ h(eg:reegﬂ‘ﬁ#& Otﬂé )%gtur‘f‘ YEbrSrrent therapy

@E cﬁét fofite ofqﬁir@iﬁﬁltrﬁtlon bad Bﬁénfi@dilﬁ ﬁNlﬁhm the knowledge and
ceutlcal Sci ences, 18th edition,

W{Sb?dﬂthmhwb]n pmcaﬂe]@brbyTheéq‘, &ackqre @;e wpﬂ dg)@wgf tos‘ukpqq of ordma;ry

in the art c ne t r

SR b SRS R B RS iy sgpemenaion. 10
gﬂéPac‘l ?reﬂrfeﬂocﬁﬁt 4 BRRfnhurh @osméipmeemefduapmﬁpomms oFrembinations
onpositions of the invention are adm nistered

n
diidr@:cftbe\ngeénﬁlahtss theAighest fafe tdose aepepding to peundygedical judgment. It

fv"(}nﬁ#)ﬁ %@é%&pt St g‘orr]@hzgr?r&g.ﬂ 1Inre]£ & P@g%%g%g% hcﬁét avmaﬁllant may insist

%ﬁéﬁ Ofywiek @Bkd BE tdledaBlet ddedl lfar mitieinfasoms} péychslogaleasons or for
t §ES|red response is inhibiting the progression of

tvirenadliysepother fdabansnmay i nvol ve only slowi ng the
progressi on of the disease tenporarily, although nore
preferably, it involves halting the progression of the

S aesarL e g e ol
mahiaudm effectifve amowetrif] auhbqﬁysxr nyelei st for produgiag the des1red response
ggmﬁg]g]gqs wggmh%rp qu%lgi: ta%feh%g %dm?mst%atﬁmqgr tﬂa‘flléhtarThe response can,
for example, be measured by determining the signal transduction enhanced or inhibited by
the composition via a reporter system, by measuring downstream effects such as gene
expression, or by measuring the physiological effects of the composition. Likewise, the
effects of antisense/siRNA molecules can be readily-determined by measuring expression
of the individual genes in cells to which an antisense/siRNA composition is added. Other

assays will be known to one of ordinary skill in the art and can be employed for measuring

the level of the response.
The doses of antibody or nucleic acid administered to a subject can be chosen in

accordance with different parameters, in particular in accordance with the mode of

administration used and the state of the subject. Other factors include the desired period
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severity of the condition, the individual patient
paraneters including age, physical condition, size and

woedghi2s8it he duration of the treatnent, the naPdT&B2006/002658

concurrent therapy (if any), the specific route of
adm nistration and like factors within the knomﬂedge

a expertise of t heal t h ractl Joner

PRERHHEBRL, b GervontiBunr rpTnee o gtbisr e aryIGRR 3 theinital doses
bPpSicd! higBAddfz8 (RIREGH I Meﬁ"ﬂ&s@s B9 anmirereht) @ﬁbﬂa QLB delivery
experimentation. It is generally preferred that a

reuté)rmay hboseployedtth éhd exdént iththt phtiand berasset permits.

conbi nati ons thereof be used, that is, the highest

saf e dose according to sound nedical judgnent. It wll

Be pdHRART *JsQO8F ANibbAPER BfmPIhEH RAA Yddkdistbreli Bn HB?esteB;veen 1 ng and
however, that a patient may insist upon a | ower dose

dmg, gind n)aﬁh‘l@b]dfd@éW@@r 1Gvegliand 100 pgsaesidings ecamyl ssayidesd procedure in

eas or fo ual | r reasons., The
IR gt leid it & Y RE oSkt Fm oERBY PG d0gE fletveen 1 ng and
OEL ASASnRERY QiR l%)foﬁﬁlﬂaﬁ& Qhd l8maiderca %Eé’drﬂmgr‘to standard procedures.
ef fective ampunt of antibody or nucleic aci

Bitlest uprpiegols Her dh@uad@mtuﬁ@élponst”ethpmompmtmnsfwnﬂeb@ fpnown to one of

monistration to a

f
BT RHL 15 0 a1 SRPE 56,050 ARty DR BF iptipgs, sies of
thjectivhs Rddel SraBHMct-Ath @RNARELToRY) ah@ Dk Fard Yrohh e foregoing.

conposition via a reporter system by neasuring
ddmsisirgiom ef ﬂ@ct@npmwpmstogmaml@iqo pthes itlam, hematsy (e.g. for testing

h I | effect
BORD0S! 1 I EEDICERIBE I WAPRFFl it STER QY PRl By the same
Bl RGMses GRBribRl BSAdI | X éi'ﬁfe%f MsNedd WerdBas Uy 'rx%lmal preferably a
expression of the individual dgenes in cells to ch

humamt irgleimsdiigRNAcD dpwsi riroate, eovadahesk, pdd, hsheela,sgmysdog, cat or
W%%l be known to one of ordinary skill in the art and
The enpl oyed for neasuring the | evel of the
response. The doses of antibody or nucleic acid
adm ni stered to a subject can be chosen in accordance
Wlten  aldrhifnestared, #harmmmwwticalnplppm‘aﬁiml af the imeaton anc applied in

mﬂﬁ@l‘?ﬁ?ﬂ lggﬁy- @61%?1 gﬂ%@{té gﬁtl &IF i ér?ﬁjqqg&fp@ 9 ,%g%,atptaa%?e 8(];mpositions

3313 'téi‘ﬂ“ph&r’i@a%&ﬁﬁﬁhy addd Pfaﬁﬁ” YRR 2 hiiRtoxde fn%%?@ﬂﬁﬁfi dlcﬂ:s Aot interfere

subject "is insufficient at the initial doses applied
withh&re effseivepens ef fibethivleipahiaglinety ddstrs hotiva mgredlents Such

diffe ent nore | aocalized deli route) may be . .
BITBRSUERE 1Y, BS orn e D i SEEHa nREspaHifiopscompatible
tABRN Sl PdptioRBPethef th@{)bg R:dz)r’?eﬁtrse Vf’ﬁ’éﬂ%e@tlﬁ theBfihe, the salts should
adm ni stered i n dos

be pharmaceutically acceptable, but non~pharmaceutlcally acceptable salts may
conveniently be used to prepare pharmaceutically-acceptable salts thereof and are not
excluded from the scope of the invention. Such pharmacologically and pharmaceutically-
acceptable salts include, but are not limited to, those prepared from the following acids:
hydrochloric, hydrobromic, sulfuric, nitric, phosphoric, maleic, acetic, salicylic, citric,
formic, malonic, succinic, and the like. Also, pharmaceutically-acceptable salts can be

prepared as alkaline metal or alkaline earth salts, such as sodium, potassium or calcium

salts.

Pharmaceutical compositions may be combined, if desired, with a pharmaceutically-
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1 nmg, and preferably between 10 ng and 100 ng,
according to any standard procedure in the art. Were

woucd7@izsiaci ds or variants thereof are enpl oye@CTamBRe®/ 002658

of between 1 ng and 0.1 ng generally will be
formul ated and adm ni stered according to standard

res.. Other. pratocols for..the admnistration.of .
BROEA Biel P PR OBl A5 eRU Yypl o R leein menn
®iié bl miofe tdifpatible sdlid MHqEH £illés, dRREnt8 P @ﬂéapsﬁﬁﬁ@@ﬁb@tmces which
of injections, sites of injections, node of i
&’éﬁﬁlﬁ%abkr@t iagmirigragion infet ¢ Auineme JTharterm feartipik edepgtey an organic or

3 0.t he - eg0j Adm ni strat.ion. of, t he. conposi ti.ons ..
SO et O TPl ML ficRinyg AT RIREREh 9 B5mbinea t
PavipeRehe Gppliekiehl MRS YomPElicRREH iHe FHARASRE al dofnpositions also are
carried out under substantially the same conditions as

Garpbla plbring eoeningled whitheihe melsculeseef the pegsant ingengion, and with each
: r.ahl hurman, .apd i.ncl ydi.n non-human . .

S a BaglF SR o o Bk U BB impair e

degrdtphaMh@RuidhibfMicadyer ed, the pharmaceuti cal

preparations of the invention are applied in

phar maceut i caly- accept abl e anmounts and in

AR LR ALl o PSR AT R AR RSl B rif e Thotuding: acerc

avit e a 8hlt;tditeic adidas aRalt; Homic@eidanh @ switahdtph8sphoric acid in a salt.
ef fecti veness of the biological activity of the active
i ngredi ents. Such preparations may routinely contain
t ' Nt S reservat,ives, .conpati bl .
IR bRt AR RARR T BoHRR Rl nPRIR ke proservatives,

Wherastib@talkonimidtiomd; chlofobutnbE pah8eshnl8himerosal.
pharmaceutically acceptabl e, but non-pharmaceutically

acceptabl e salts may conveniently be used to prepare

SRS ot SRERATbb “ehEbl bl SRl a8l fom and
phg ep2¢ BRAhhyY oS MR IBESLARA Y6 eRRIFFREEY! 131 methods

include, but are not limted to, those prepared from .

insdndeothieosiem plablinging Hiyelraegdve egent, intpy @ssobiaiai cwith a carrier which
gric, nitric, phosphoric, maleic cetic o

sl ond el bfe acB AR B B el B mngiiiop gr prepared

by k@iforthiyandAhah BRBEbHN LR thé-RE6£BomPhEdSald Sss6aRRewith a liquid

prepared as al kaline nmetal or al kaline earth salts,

syeisr, adinebudivided pelichensiienroopotiy,inditian, Haletessary, shaping the product.
Phar maceuti cal conpositions may be conbined, if

desired, with a pharmaceuticallyacceptable carrier.
Thpositiths PIADIEGE Bil aahknistAfieR AP LpEMntddess didsetd $88s, such as

her ei n neans
capsules, tablets, lozenges, each containing a predetermined amount of the active

compound. Other compositions include suspensions in aqueous liquids or non-aqueous

liquids such as syrup, elixir or an emulsion.

Compositions suitable for parenteral administration conveniently comprise a sterile
aqueous or non-aqueous preparation of antibody or nucleic acids, .which is preferably
isotonic with the blood of the recipient. This preparation may be formulated according to
known methods using suitable dispersing or wetting agents and suspending agents. The
sterile injectable preparation also may be a sterile injectable solution or suspension in a

non-toxic parenterally-acceptable diluent or solvent, for example, as a solution in 1,3-
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one or nore conpatible solid or liquid fillers,
di luents or encapsul ati ng substances which are

woeurbdzabtea1for administration into a human. ThePCEMGR2006/002658

“carrier" denotes an organic or inorganic ingredient,
natural or synthetic, wth which the active ingredient

[ Lned t ilitat .n li.cati Th
R LS TR LA B0 LB ey v
Gafls aolftioBE bl isefmid Sdiie WdkiletsBRitidR! a6 WiaRioR! stbiiR, fixed oils

present invention, and with each other, in a manner
strcepnviationaty egpleyed asiansodveat i ewspeidiog nwditind  For this purpose any

t ially inpair the i red.pharmaceutij.cal . ”
SRR oy b B pleokd Frehing SRR TR BReot st o addition,
Fattyt adilie siif he bl adideRhyp beluded elithy i)regﬁﬁlttibﬁ "n{éctaﬂle@. Carrier
salt; citric acid in a salt; boric acid in a salt; and

on cswiteble | fra @al t .sulitiganshes, neiotravdnons, intramuscular, et
L a Vi nt.ai.n,, tionall ui tab .
SRERARAG A b€ frlln SRk o SRR R SRt Mick Publishing
CJol, gyt PROI ; parabens and thinerosal. The
phar maceuti cal conpositions may conveniently be
presented in unit dosage form and may be prepared by
Avyordingt ther fughtrowpeate thodnveationrthérbés movidetl apleatonmdych is adapted

Unet hods i ncl.ude, t he ste f bringjng the active, . .
g ah Stices s T HS o FpeEia P B g A 1 e invention.
constitutes one or nore accessory ingredients, hi
general, the conpositions are prepared by uniformy
asdoridmg taatasl gspecti nfjithg invemtiact thoe soppoided andetl which has been

ssqQci ation w th ljquid carrier, a finely divided | .
Sanstornicd o ‘E?‘{S%BGFC%b%‘lﬂh theyegor mpding thedwegiseq or chimeric antibody
sbRRIIAG td e ifeAdbet - Conpositions suitable for ora
adm ni Stration may be presented as discrete units,
such as capsul es, tablets, |ozenges, each containing a
g&edgternine nmount of the active conmpound. O her

fgGEIet ibasTHHET FaRecs 9d Jar spssionnthstusoarovidedup dgetpd for the

BHHEO R hinflbh; i Rio i ising:

DRGSR EYE LR ool tohe fifention comprising
admi niiyt r aproviding a el itens foymabomirarséeceedswigh alvectat waiiscomprises
or non-aqueousgfreparation of antibody or nucleic | j
aci ds, whi ényelels Asidametcyle; enspding thei humanisedperoglimeric antibody
the recipi gfordidhtShRE :af.ion may be fornul ated
according to ﬁno€ﬁ§nefﬁ% é&%sing sui tabl e di spersing
or wefit)i nggayeng saaihdels us penditions agedicive T ehs nemnfRture of said
i njectable preparatjon also nmay be a sterile
i nj ect abl eagt&]?ol%’i%’ﬁf or suspension in a

(iii)  purifying said antibody from said cell, or its growth environment.

In a yet further aspect of the invention there is provided a hybridoma cell line which

produces a monoclonal antibody as hereinbefore described.
In a further aspect of the invention there is provided a method of producing monoclonal

antibodies according to the invention using hybridoma cell lines according to the

invention.
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non-toxi c parenterally-acceptable diluent or solvent,

for exanple, as a solution in 1, 3-butane diol. Anobng
woheo7aazaapt abl e vehi cl es and sol vents that mayPO®GB2006/002658

enpl oyed are water, Ringer's solution, and isotonic

sodium chl oride solution. In addition, sterile, fixed

oils are conventi onal | l.oyed. a t . .

S B oe it eahion HAE Y @R Ay IRy 30pBlayig o ybridom

c%!lll-l' oaﬁg{gmbﬂé’c%hal Reivedied Gcsvydihf € ihe ifvnbon tomprising the steps
-glycerides. In addition, fatty acids such as oleic

@tid may be used in the preparation of injectables.

Carrier farmul at.ion sui.table for oral_. s u eoys, :

i nt r a enoEIDFHSIRG 138 ¢ JAEFnogIRbetent  THAtH ?igt itwgﬁls écignlmmunogen

be found i LOhORas SRapiTRspHEE Galingahenagso abldcsequence as

Publ i shi ng&ﬁfﬁ@gst oﬁ, PAél'SAccor di ng _tg a further

aspect of tepeesémiedint Table 1 hp Genbankmcegssigaquanbyp O dragments thereof

e 1 St ket AP PP o
Accordi ng fegéﬁfhtﬁiﬁgﬁﬁ%%}l@@ hswention there is

provi ded a as been transfornmed or ,
t r ansfipct efhisisigt lyntphecytesc bH thee mwunisef theROeRIMRPLEY rgpmmal with

chimeric antibody cordi tq the invention According

to a furt h’é‘ﬁ’elﬁgﬁeﬁ‘%ﬁé? fqrﬁgl%fbﬁa@ﬁ?icﬁ]hf’t here is provided

a metpgd f &'reegm%ﬂl'bﬁgél&ﬁdl QRS didshoMstEanysee hgbridoma cells of step
0

chinmerrc anti according to the invention
conpri si ng(ii)(fby) bipdimgiadiivity ta thepdlypeptide pbtiked or
transfected with vectar, which conprisgs.a ei .
aci d HBI ec&‘lﬂgmé’rgcglﬂﬁ ﬁ'@'i’flﬁ%mﬁ u?%h]ﬁi goeoprgﬁﬁagaﬁ? rrége']nr%l(}(%:r t§ seorcte said
ant i body a&g&BQBHQE%ﬁb&ﬂ@aﬁ@vention; (ii) grow ng said
cell in conditions conducCive to the manufacture of
sai d apt i bombpyeramrthé monpclpualiapiibasty focm thearwiuoappematsn-
said cell, or its growh environnent. In a yet further
aspect of the invention there is provided a hybridonma

1 kGH RARHHGR: amedl isant i@y, dternatively, said
%@%@?@ﬁé?@%@hﬁgscrqud. Fﬁkgpp%rther aspect of the 4
ineAbionipetdnt renimalis evitded a nmet hod of produci ng
nonocl onal anti bodi es according to the invention using
hybri doma cell lines according to the invention.In a
fﬂ{eh)likg{ufcﬁéﬁ’ 6 moRbelbif ahfiNGits g IBkRos RO Wellkfown in the art.
net hod T or

preparing a hybridoma ' o
The methods used to produce monoclonal antibodies are disclosed by Kohler and Milstein

in Nature 256, 495-497 (1975) and also by Donillard and Hoffman, “Basic Facts about
Hybridomas” in Compendium of Immunology V.II ed. by Schwartz, 1981, which are

-

incorporated by reference.

According to a further aspect of the invention there is provided a diagnostic assay for the
determination of cancer in a subject comprising the steps of:
1) providing an isolated cell sample;
if) contacting the sample in (i) with a binding agent(s) that bind to a nucleic
acid molecule as represented by the nucleic acid sequence in SEQ ID NO

1-452;
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cell-1ine produci ng nonocl onal anti bodi es according to
the invention conprising the steps of: i) inmunising

wanoivoresioconpet ent manmmal with an i rmunogen ceap/aBROBH02658

at | east one pol ypeptide having the am no acid

sequence as represented in Table 1 by Genbank

accessi.on nber, o fragme.nts t hereof .or at |east .one,

pol ypéik i d&CEHRBH tsy XRTssHoP af saulnelsie jagid melegule in said sample
repr esent eqyidl cofaRhrlel? t0PndrmAt AatcHel ohtdst! sBhple.,

| ynphocytes of the imunised |nnunoconpetenp manmmal

with nyeloma cells to formhybridoma cells; iii)

35 BriRisnad CRegugpR o dhe ReRhcin s Hifing adtautsy i g pljgonucleotide
tokign e Ry §hed Bsa is)a polyherfdd dhifn refktioe hybri doma

cells to proliferate and/or to secrete said nonocl ona
anti body; and v) recovering the nonocl onal anti body

ftromihe culture supernatant . Preferably, the said, . .

hAR s Bt ekl SR ARSE O ipG a6 kPR i v Gecit g ap amtibody
HRETPASREIRG HHs JPYRPRbtilS ert ol by 4 BEc1BQRHChbRBuIR s represented in
nonocl onal “anti bodi'es usi ng hybridonma cells iIs

WEIQ IR ANl 452 loe aapalypePtide wetidnd dompsisthgt an pmowbuaed sequence that

nonoclonal tibodi es are disclosed. by Kohler and N
VPSS B ARt Bmwestic s60:iGeY b o9a)iomiPidas Ogpbstitution of at
ki ddearnsingaeid Fefidysan, "Basic Facts about Hybri domas”
i n Conpendi um of | mmunol ogy V.p ed. by Schwartz, 1981,
whi ch are incorporated by reference. According to a
urther ct..of t i.nvention . there.is provided a
A B eGP ens? BBV biob A ednoes s D Meanger: n
subj ect .conprising the steps of: i) providing an
i solated cell sanple; ii) contacting the sanple in (i)
viccordinghiiorrdfurthersagpeet O jhetitvesntibn ttbre¢ s movided ekit camipeising a binding

nol ecul e. as,_repr.esented by .the nucleic acid sequence .
Iag'erggejc%;%re ctive w1tth a nucleic acid mo(iecule as represen‘c((aqc%l by the nucleic acid

sequence in SEQ ID NO 1- 452, or an agent specifically reactive with a polypeptide

comprising an amino acid sequence encoded by a nucleic acid molecule comprising a

nucleic acid sequence as represented in SEQ ID NO 1- 452.

In a preferred embodiment of the invention said kit further comprises an oligonucleotide

or antibody specifically reactive with said nucleic acid molecule or said polypeptide.

Preferably said kit comprises a thermostable DNA polymerase and components required
for conducting the amplification of nucleic acid. Preferably said kit includes a set of

instructions for conducting said polymerase chain reaction and control nucleic acid.
In an alternative preferred embodiment of the invention said kit comprises an antibody
specifically reactive with a polypeptide comprising an amino acid sequence encoded by a

mucleic acid sequence as represented in SEQ ID NO 1- 452.

Preferably said kit comprises components required for conducting an immunoassay

including, for example, a secondary antibody specifically reactive with a primary antibody
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1- 452;iii) determ ning the expression of said nucleic
acid nolecule in said sanpl e when conpared to a nornal

woabt@haeBicont rol sanple. In a preferred enbodi FEMGB2006/002658

the invention said binding agent(s) is an
ol i gonucl eotide prinmer. Preferably said assay is a
ol yner.ase chai,n r.eaction, . ln an alternative preferred
B SRR PR s RLARP AP D BRAGIenEPoB g Fequirelrfo detect the
oiashsold WborRRLidb6a) bt iR YPnfrPaliigRRp! | de_encoded
by a nucl ei c aci nnle%%le as representedyin SEQ I D NO
1- 452, or a polypeptide variant conprising an am no

i.d .sequen t hat vari.es. from a reference.,am id
BEhoREI Tty Bost &t B e E ARG Srocn oran
bgaas tth@NBoAITRBS HRCAHivity If dluﬁolylbfg)ti@e REESRABHa nucleic acid molecule

enbodi nent _of the invention said cancer is prostate
selprded fromdhe expungonystingfody t her aspect of the invention

Lher 8] 2 PREE ety Sl ERR P A8 B apreprsentca
r epr eaeSE@ADIYOtIha@spucl ei ¢ acid sequence in SEQ E) NO

1- 452, or an agent specifically reactive with a
pol ypébt i de oveslpiei e¢idgmeteculei sonusing o€ quempdeie naodiestquence as

by a ] ci I I onprisin nucl eic acid
sequegéi’gésgét%g gb?g@gﬁtbz’??nﬁa@t%%ﬁm%%&. In a

prefebyed embeéiseaid Gholbhifle | A¥E AYbiRAscaitlidei irihsnk NBbridisation
conprises an oligonucleotide or antibody specifically

r eact Ferditignshiosthe auplgis| asic maddcyleninl @cerl @) abosapnil which encodes a

pol yp .de., Pr.ef er abl ai d. ki.t co i ses.a

t her nﬁgltyg%ﬁléie fﬁ@fmﬁ% F%}ﬁéf@ﬁg@qgﬁds Etﬁl?i%%ﬁéﬂ?gﬁ?’eqyi red

for conductdrhing e padpatatibh Calnhi aNPElyBERIdRC 108 - sequence variant
Preferably said kit includes a set of infnstructions for
conduct i ngtheaod, gl af lrestaome agerditebe teatetlj on and cont rol

nucl ej.c aci,d. In.an.,alter.native preferred enmhadi pent. . .
of “tnl; nvarereatned fTEoh e BeG HISFepRidy e actvity of said
speci fi cal bylypgardel ve Wi th a polypeptide conprising an

am no aci d sequence encoded by a nucleic acid sequence

as represented in SEQ ID NO 1- 452. Preferably said

' [1;S€S,, C ents r.equired for. conductin n .
Hl Rl R RER OB B eslio ol Peent s SBctanypl. B'an altemative
BRIFdRAdHtBOE6T the Gdlchod 8E hien€intddoisPl | MBIy
anti bodyt hat specifically binds said polypeptide(s)

and enzyme reagents required to detect the binding of
i%{ar%s 51&%%%%3 '@9 e tslcrtégrg}{g Vr\ﬁettIIQOds & 1%6 pnrnlfenrﬁllrof\{ ir?(r:‘ﬁlcllet,) %gﬁbodies, SIRNA,

aptamers, small organic molecules, (for example peptides, cyclic peptides), dominant

negative variants of the polypeptides herein disclosed.

As mentioned above, the invention also provides, in certain embodiments, “dominant
negative” polypeptides derived from the polypeptides hereindisclosed. A dominant
negative polypeptide is an inactive variant of a protein, which, by interacting with the
cellular machinery, displaces an active protein from its interaction with the cellular
machinery or competes with the active protein, thereby reducing the effect of the active
protein. For example, a dominant negative receptor which binds a ligand but does not
transmit a signal in response to binding of the ligand can reduce the biological effect of

expression of the ligand. Likewise, a dominant negative catalytically-inactive kinase
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According to a further aspect of the invention there

is provided a nethod to screen for an agent that
wouowliarsas the activity of a pol ypepti de encodedTieB2606/002658

nucl eic acid nol ecul e selected fromthe group

consisting of: a) a nucleic acid nolecule conprising a

ng)%‘lh gﬁerg&% dl mngseg 7 i %%g{:te tegr?sg ﬁgl Ig{a]q ‘ggt QLosglﬁow}ate the target
U e 5. LD RS e
Stmidarlyy brdodiises negetére ’sarrscnil}gfmmt fabipb mitdels binide ro another transcription

onditions to the .nucleic acid nolecule i
TSRO RT WO HocBe ORGP iSBOR e G it lagh gt inckease gene
REhABRSH 66 reductitRE e8!t lof A RBEhAI thansdriptiof T tBPbPoccupying promoter
preparation conprising a polypeptide, or sequéence
vidingrsites wihewfincraasihgirarserdigionone agent to be tested;’
ii) determning the activity of said agent with

respect to the activity of said polypeptide. i a
RIveil18fer P PareBi (0 Qe @f(lll%ﬂ' & 1he \éﬁr’thét‘iﬂocﬁﬁééi’loﬁgg 'ﬂ{e dn%n@ 'ac1d sequence of
antagonist. i an alternative preferred nethod

pentisies pgents edudd aglkance itlss bindiagenior stabfisn v thedmlde metll respect to

the screen hod the i vent| i ncl
Y i siened BRI EhGR dnaiatahGn gt e ot biialia dgraese the in vivo
ﬁfa@ﬂﬂ}ﬁ SRR efdL ﬂhgl%%¥ r@dﬁfékﬂgctlﬁeﬁfécfﬁé hmodfiTbh Bbtide necessary to
negat’i ve variants of the polypeptides herein

dihstmit disaealct_lvm m‘éth'e! polgpkepdildess beretnhdisclovait iTdus adoahi_ advantageously
Ee&ou;flb gggqsglé@ecetﬁt a}ggct?e %?ﬁqlt Haeég:}gq\@tpglgﬁvggg tMg&%g’cIiovnes include, by
BRI O dindChASEH w) 8P 'Iﬁl{l@aﬁbn &%M&l BRY VRERMAE | Alidftively or

i nactive variant of a protein, y Interacting
melfetrablpl,esaubhiodifmatlmmntcﬂu&es yhe mhesﬁ Irmxhﬁechamﬂm aoids in the production

REEk B Syppe B RORtiEo Eftwﬂﬁbeg%%'nﬁ{o angekillsg in the art
ﬁfa@j Hﬁidﬁgedt :!}ﬁln%fd‘cﬁﬁtm&ﬁdé hr @7&&1‘1 € £h ?]1'1:18{ SCPSydroxylysme N°-

exarrp e, dom nant negat Ive r ept )

hq:e@d}ydmbut Mesethyifysimeans M tN% dﬁmeq;hmﬂ]ysma r e 3PNINC-trimethyllysine,
f I d t he bi cal, effect
&exgalgnmé § g nac1d%agrnr1t%1duceOther mc|> 1f1 gHons m(ﬁude amino acids

W1th a Cy, C3 or C, alkyl R group optionally substituted by 1, 2 or 3 substituents selected
from halo ( eg F, Br, I), hydroxy or C;-C4 alkoxy. It will also be apparent to one skilled in
the art that peptides which retain p53 binding activity could be modified by cyclisation.
Cyclisation is known in the art, (see Scott ef al Chem Biol (2001), 8:801-815; Gellerman
et al J. Peptide Res (2001), 57: 277-291; Duita et al J. Peptide Res (2000), 8: 398-412;
Ngoka and Gross J Amer Soc Mass Spec (1999), 10:360-363.

According to a further aspect of the invention there is provided a method to treat a subject
for a cancer comprising administering an effective amount of an agent according to the
invention,

In a preferred method of the invention said subject is human.

In a preferred method of the invention said cancer is prostate cancer.
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expression of the ligand. Likew se, a dom nant
negati ve catal ytically-inactive kinasewhich interacts
woanoTlidgiiwi t h target proteins but does not PCT/GB2006/002658
phosphoryl ate the target proteins can reduce
phosphoryl ati on of the target proteins in response to
a cellular signal. Simlarly, a dom nant negative
transcription factor which binds to another
Ascdndifig t@h ifiathet agieor oﬂxhe froventiqr thiert ie IpI‘(Sﬁd&‘d 4 method to immunise an
control region of a ne but does .. ncrease f%et t of
animplsageinst ﬁ@ﬁm@Wsr"@B ibign CARPEFNG m&%lsfﬁﬂ% Pgfiective amount of a
Y dddfrom the grou
P S s Bl UL S SRRt Befrom the group
appistigndf dcoorditg te khd ineehtion. t he art that nodifi catl on
to the am no acid sequence of peptides agents could
enhance the binding and/or stability of the peptide
il HetB8R SR Sinb AL ARLaROANRRAGE a hhaRIMI T 0N,
Flcalon of e pepti dge mayasomcreasetheln
vivo stability of t he peptide thereby reducing the
effective am) nt _of ftg\e necessar to i.nhibit
W fugthenprgferte enbeﬁweg? E RBHQ FRIFAEPTS Baostafwaém
woul d advant ageously reduce undesirable side effects
which may result in vivo. Modifications include, by
Aaxanpd depoit] thettelmy ‘M;ceﬁ’&eﬂaismiot edlisomviree: dtey taparion femautonomous
am datjon. Alternatjvel ref r abl said . . .
U et 7 AOVTEIRL GRS P gonilion eheratiPAediO Fmidly upliforating cel
e t .0 e n W f enic
gt N R, Lol GOROREL MATRSE ST Tl R offoncoe
piobedsbRt mendiafic efssass o ﬁlahgmanﬂyctramhéomfedr cdlsarrpstsaes or organs,

4- hydr oxyprol i ne, dr oxyl ysi N6- ace
NEspesting jof tq@@tho}@m\%/pg pﬁé’f@g@,p? WpSﬁ ness. "I’ﬁ/ ' Qtcer” includes

Ly \Y | 1
B P B e SR g gl
Beehels Wyidid,a IfERpKo3d,orgasifoiatekiyial,R apd o gpniptiinargl kact, as well as
substituted by 1, 2 or 3 substjtuents selected from
adangcqrciagmps vipch myclugy, @}agggar{g}esduc&asamé&yo Ot ca‘m:qzrp renal-cell
h
Sl BARPLPElghD 05 TALLURE hiolntmdl S ainem of e
[Iﬁl@l tdreer Hfthe yéﬁlhllﬁﬁt%d;tﬁfe an@yoahdes atf Itlﬂmaslophdguevﬂla terth earcinoma” is
art, (see Scott et al Chem Bi ol (20
@ | eeggninedeandarefers tpapplignantes of zpih 131 9*7 .en g?e;m?gﬁssues including

anéﬁ% 13}333% gemi%ag?%g%lg g,e ag&&g{ ‘Qa?fg%"g’i‘ é%qn&(go %g@&ﬁ“nafy system

AseRbHiaBdtestcudar Mrhhsmaﬁslﬁle@sﬁ: wafcifidigas prestatioo nafcimems endocrine
IS provi ‘ded a nethod to treat a subj ect for 1a cance
sysihpn icaicipmeanand welapomes. aRx@Rplatt GAEnQRR T g these ‘forming from

A98AL,ARS %repvlug gluﬁg, Igrgsetate breast, head and neck, colon and ovary. The term

“carcinoma” also includes carcinosarcomas, e.g., which include malignant tumours
composed of carcinomatous and sarcomatous tissues. An “adenocarcinoma” refers to a
carcinoma derived from glandular tissue or in which the tumor cells form recognizable
glandular structures. The term “sarcoma” is art recognized and refers to malignant tumors

of mesenchymal derivation.

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

“contain” and variations of the words, for example “comprising” and “comprises”, means
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invention. In a preferred nethod of the invention said
subject is human. In a preferred nethod of the

wonvevniesan sai d cancer i s prostate cancer. AccoPdiT/aB20@/002658

a further aspect of the invention there is provided a
met hod to i nmuni se an ani mal agai nst a cancerous

cRRfaeo Pt SO bo R P 2B 48055 o B pfuce ot
afdidlicBDldaRles, RRlpRALMAS iheaiR bhqedl oup consisting of

according to the'invention. In a preferred nethod of
the invention said animal is a human. In a further

BSEEA 8 TR By M B0 8 e SRREE cbrmasss e
PRAAIGHIIESE TheLEsntd@ iRIrivise RayiRe. b BartidRias iwheré e indefinite article is
aut ononous growt h, i.e., an abnormal state or )

8eddli the ospeeiigatzen ds itpebe bindersisiod| g5 [sevleindatingi plyraldy |as well as
gr OV\f h Thle St%mtilts tmaant tﬁ1 include all types of
%ﬁ%@?ghgnﬁﬁo e 8¥I%%E%E8 egwﬁ?ocesses, metastatic

tissues or nmalignantly transformed cells, tissues, or
organs, irrespective of histopathologic type or stage =
Featireg.aistegerse sharacteristics rapmpoundse cherpigal waieties or groups described in

l.i gnanci of the various .organ . systens, such.as ..
PRt gt RRer POy o xatble 34 g BYeption are to be
hydariebd to g@g&ﬁl@bﬁl& €S hriyther APELt KR Jdambiit dr@dk¥mpleateboribed herein
as wel | as adenocarci nomas which include malignancies

yoleks isgompaiibleBlerawithancer s, renal -cel | carci noms,

prostate cancer and/or testicular tunours, non-snal

cell carcinoma of the lung, cancer of the snmal

ARt RS ddRBerd O ARG aHtiof fwill AR wasORR@ MY by BRE8mbRY dily and with
“carcinoma" is art _recognized and refers to

tefbiegerindhe lloviegFighees and Materistomdrethods; ssues

i ncluding respiratory system carci nonas,

gastroi ntesti nal system carci nomas, genitourinary

FIREE T OAL AR DT d188IY G3hadterh Al MARS of qj’rgﬁﬁc epithelia: 1A: A
carci nomas, prostatic carcinomas, endocrine system

varaffimeretion cdipulostaticaarimisiebelled emiplh. dreynudeac istamBSAPI (Blue) and anti-
st Bl AN R o Sl DiiBeoe o
0T BT OOl I LERST s (o v

caltalared mithel auaber stdalaiied Pumed ipsShi@BberAT selected cells x100%. CFEs
"adenocarci noma" refers to a carcinoma derived from
greapeupsed tas shagabe of thatroatiok REEt Reswltc shavs migsnpnt s.em of four

ERper £8P E Xenografts of prostate acini formed by transplantation of opp™

/CD133" basal cells stained with (A) Haematoxylin and Eosin, (B) 348E12, (C) anti-K18,
(D) anti-PAP (E) Anti-androgen receptor. Bar 40 pim;

Figure 2: Characterisation of tumour ‘stem’ cells from a lymph node metastasis of the
prostate (LNMP). 2A. Tumour cells selected on the basis of [J,00;/CD133 differentiate in
culture. 2B. Invasion assay activity of LNMP in comparison to PC3M and an

immortalised prostate epithelial cell line, PNT1a;

26



10

15

20

25

30

gl andul ar structures. The term "sarcoma" is art
recogni zed and refers to nmalignant tunors of

woes@nwatsimal derivation. Throughout the descri pCramB2e0eth02658

cI ai ms of this specification, the words "conprise" and
"“contain" and variations of the words, for exanple

[ u b
ﬁa%r K piten PSS Brssion i Ba 1D | o e s AZE A oell: Gleason 9);
t her e onent
i eF chbmeL AT frtalioor e I3 R eiRumsiany 54% of clls are

%ﬁh’@@ fRINHKH 8088 6.5 PAltRbsithRSoSNPRE Al celagpasses
the plural unless the context otherwi se requires. In

partlcul ar, where the indefinite article is used, the

Epﬁ%]{ %f@%%@@a&%gb@?lﬁ 38‘” Sfa?eysqergrﬁe ontf ﬂg @Eﬁqtcg;ﬁer stem cells.

[CRAB/FEIeiOt RET Wind eamﬁ%a&éi& 8RqudnbbLURY $dentified by Genbank accession

characteristics, npounds, cChem cal nvieties  or

gmmbplswmbcran ﬂvemccassebﬂjgmm_ammmgm Genearare also identified

% enbodi >F< | e of. the i nvention é?’ f d
S CBH’G‘E‘F‘S’E%’&% ° CECSF’(S’naﬁWY df FREOIRLHEE Py reference an

ek SRR tanBho Eéi@m&né’é%%ﬂﬂcf?ﬁgueh%ﬁésn unl ess

i nconpatible therewth. An enbodifment of the invention
w Il now be described by exanple only and with
ref erence t h%follovving Fi gures and Materials and
Mﬁq. Verification of CD 33 as a stem
cell marker of prostatic epithelia: IA A paraffin
sectl on of pr ost atic acini |labelled with the nucl ear
, Bed éymeany stent ¢ells CD133 directly conjugated
fo PE (Red) IB: Basal cells with the phenot ype a2b hl
U338 tolaBitRtian Idif GhiefosiellinhafieidThdzbcigtefl ivitie BisotadiCpEdstate cancer

t han <X2bi | Or7CD133 . (CFE) was cal cul at ed as the .
3mibeq 16p) Welcamdemrmomnwbbﬂfmrthﬂ inokased BIEAS T4 éth¢éV¢]§133 cells

éf—sgyyé%%ﬂﬂﬁ’&?%‘%é’\%f)’( %ans% artﬁ&g?gt? x Pfg%ﬁts Eﬁﬁégﬁiﬁ comparison to
bloodXBRgMoadE SD t | "
transpl ant g%ti onNEAf 9210%% tﬁ‘is %f%%l §1f£€a2§% Eﬁ?l Sis ds carried out on a

uﬁcﬂwsz(mplin@eﬁwubmy:s iniﬂariSMMopzitper a(nB) flenteRENTy 14b€)led PCR primers

AtelonBict 9. e el 3 'ﬁbspn%%%ﬁ Singgapprmal and cancer

(%@1|1§ a?sdfée%ﬂnﬁlé \Wﬁfﬁ‘err&ﬁgxfcaﬁt fnasd en%fetstfg aS| é&rg%«f?events

2A. Tunmour cells se ecte t he
D2Di / CD133 differentiate in

Proliferative, differentiative and malignant potential of putative cancer stem cells

Distinct populations of tumour cells are isolated and their proliferative, differentiative and
malignant potential determined in vitro and in vivo. The following populations
(HEA'/CD44" (luminal cells), HEA*/CD44" (basal cells), HEA'/CD44"/apB;°"/CD133
(transit cells), HEA*/CD44" /0B, "/CD133" (stem cells) are isolated and compared with
the unsorted tumour population.
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culture. 2B. Invasion assay activity of LNWP in
conparison to PC3M and an imortalised prostate

wepddvatdial cell 1ine, PNTIa; Figure 3a represepCS/QuzkEB/002658

Expression froma2 i/CD133 + cells (PE434 cells;
d eason 9); Figure 3b represents a FACS dot plot of

\ B 5 . :|_ D O N 0 . - 0 SI t I V
\ Od éﬁlsc €] Xé HE.) ) - Ol C e%l ll%t noxage-

Se pendent

£

Tabl e 1 sunmarises array anal ysis of prostate
stemcells and prostates cancer stemcells.

Cenes/ nucleic acid and am no aci d sequences are

. . I C

18t o L RGO TS bSO 8 BBy 481 (amchorage
aldeperiddaed) i ik i rRehshiedCOyMBMIr ABINey td Ferne @olodids Bf s€@GRar. Individual
accession entry is incorporated by reference and

colenigs iarpcounied atien sl daysusingueinyetedmiqroggppe.dfamparisons are made

tg?@ﬁg-ang/@&g{lggi]lzgsand Met hods Genotype of isolated

urour ‘stem Usi ng a conbi nati on of
mcrosatellite markers associated with sporadic

Mé1phdbeheSB 36 gas 08 Fechikiith®R bARnfeAPniRibTAAE Rtk et her

the 1solate + +ra [ celTs display
f ' p r a terl.St.] f .

Y96 Bt doRE A 0O BRI Al IGIP SRS 5 o reBbnitagy go undergo

pranduluhsogmogeraisi i Rtconditatedtabiaén théniand (g Mbfiigol). We have

a m crosangl Ing of cultures with 3V pa{)er and )

flemenpsdiated fhatyndramgb baselicedlsreap inderge glansilan meerphegenegis when grown

[ g | | e . dj.scr.im nat e.bet ween

B rbetogk Bt et € Watel MiRE CRARR R8P Rk of androgens.

Sphdroidarate phidencd wideirs deHitebfuadlls| AdpI@oSYRALLS similar to in vivo

Proliferative, differentiative and malignant potenti al

a¢njndeare olenbispehedadeelarant dueslikei(hens gobuPAtl)ofscatrast, cancer
LI S—

Wohéthelagtd iho ¥irvdured heill Ok dftaRORIelIat {@DSshow some degree of
HEA7CD44- (lum nal cells), HEA+/CD44 + (basal cells),

ntipidon andecan el comperstis the ariging tumew | s) |
HEA+/ CD44+/ a2bi w/ CD133+ (stemcells) are isolated and

onpared with the unsorted tunour popul ation. Col ony
i%%ﬂ&g@%@ﬁi ci ency (CFE): anchorage independent and
anchor age- dependent

The ability of these stem cells to migrate across Matrigel is determined by the modified
Boyden-chamber method (Albini et al., 1987). Migration rates will be evaluated using
time-lapse confocal microscopy, using cells labelled with EGFP. We have generated
prostate epithelium expressing low levels of EGFP. Recombinant retrovirus based on
pLNCX-EGFP(2) generated will be used to infect the cell populations and G418 resistant
colonies will be used in motility assays. The low levels of GFP expression will be used to

track invasion and motility in real time.

In vivo tumourigenesis

Tumour stem cells must possess key criteria that define normal stem cells: after

transplantation'they must proliferate, differentiate and self-renew. To determine the
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grow h The transform ng potential of distinct
popul ati ons (as above) of cancer cells (anchorage

wonoeparsdence) is neasured by their ability toPCD/MGB2006/002658

colonies in soft agar. Individual colonies are counted
after 2 1 days using an inverted nicroscope

R R gy @yt B Ripes e BRGeF Rl P aERfstem cets, tansit el

BRAbEERE luiRink] XelMéaIﬂaMﬁoﬂ&i 8IS 46 dnfritBichO @b tthélpradtates of 6 to 8
tumour stemcells and their progenitors to undergo

yeelneld e iprpimsgromppeised ntiee ohlst Mmiqetase trpated hesmonally at the time
gltéh?r&o%}g g?l%utaP{Fsl{sl 2§ IIAn‘ca Y(\)% gtaéﬁ%ta%e qolréfetagea{egl%sltel%qlte S'pellets The

S can
mﬁnergbpwens frotn GatH rp@@fﬂlaﬁ@s Qﬁ’atﬁaicbés%ﬁlll@ee@raﬂ%ﬂl ﬁl&ia)te tumour
with stroma, in the presence of androgens. Sphero
poifeyatinay it deerppinedhby varyanec i testhar &F ol paplanted. The self-renewal

BSOS EEET b Tlond§ of BF BgPO£56,0 A ot

kdcipg@md.r ast, cancer cells often formlarge aggregates
of spindl e-shaped cells with no obvi ous organi sati on.
I\Ionet heI ess, the structures will often contain cells
apleandDafadireeessingdi f f erenti ati on and can be
Age Qabd th he original tunour. Invasion assays The
stemcells to mgrate across Matri gel
is determ ned by the nodified Boyden-chanber nethod
(Ah\;g ini et al., 1987). Mgration rates will be
/ ISng time-1apse confocal mcroscopy, using
cells labelled with EGFP. W have generated prostate
epi thel i um expressing |ow | evel s of EGFP. Reconbi nant

Tefal RNA Us chasael Gidnp LlPl@i EGPeActoe @enﬁhﬁﬁ%\@Mgeb RNeasy micro
used to infect the cell popul ations and (418 resi stant

edlpeas-e Sellp | are plysads dy IQQuhrRLTmyffeastay% Frnercapiaethanol and the
ln%}{l%aétupes gdo':t)oco)fpro%s S{ | 2 ﬁé\% 1?81%@8 I%‘E)m. aun%aij cells” is followed

I nvasi on a
(raNEddY | IERE®A08 .pl Pagés B-eMmvaett & i or@t@&es?sefeieeye)

criteria that éeflne nor nal sten1ceI= s: after
transplantation they nust proliferate, differentiate
gm& Sﬁ f-renew. To determine theability of distinct

phenotypes, to colonise in vivo, grafts of stem
cells, transit cells,

Total RNA is extracted from between 1x10° and 1x10° selected cells using QIAgen
RNeasy mini columns. Cells are lysed in 350ul RLT buffer + 1% B-mercaptoethanol and
the manufactures protocol for “isolation of total RNA from animal cells” cells is followed

(RNeasy Mini0601.pdf, pages 31-35, which is incorporated by reference).

RNA yields are determined spectrophotometrically at 260nm and RNA integrity checked
by capillary electrophoresis using an Agilent 2100 bioanalyzer.

Production of fragmented labelled cRNA

Total RNA is amplified using two rounds of ¢cDNA synthesis and IVT (in vitro
transcription) and biotin labelled by following the Affymetrix small scale labelling
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basal cells, lumnal cells and unsorted cells are

introduced into the prostates of 6 to 8 week ol d nal e,
wonouaz2saonpr oni sed mce. The mice are treat edPCT/GB2006/002658

hornmonal |y at the tinme of grafting by subcutaneous

I mpl antation of sustained rel ease testosterone

Bk 2 I O R RS DA BP0 Y ottowing
t@dﬁ‘ﬁ;ﬁﬁ(ﬁﬂﬁ- ned by varying the nunber of cells

i mpl anted. The sel f-renewal ﬁ%{gl ty of the distinct
popul &b Prgef tptal BNAeFSrﬁSﬁ%HeftﬁmP anting serially

TR P N B HILB, t rcins

Tot abmi¥ed (stspLX & Acted fromup to Ix1 04 selected cells
' Q Agen_RNeasy.m cra.colu

Cel | | d
et B oF @% GhSnc appberianord depeting G 9) uses the

glri] P%%F‘ﬁ?e% | F owe B%d](l%[}eiﬁ llﬂ% 15@3%\7 félsg%}é %-IlghYleld

39- ARNAMitapberips labelling diinted thy Aiﬁlrﬁetﬁmca)karxotﬁ mhpls and array
Total RNA is extracted frombetween 1*10 5 and | *1

sel eBHOBEFsHIg rs@né@fln@m@mb e(ﬁxmm%wnuébpé%gdf Ci?P'P%n 2.1.34-
are %X%‘%dwl'u ? Bla{lédbo rgﬁfenf%??ls/ ‘fc‘llom%ﬁri&atm gs%géganol

and the rmn 8BS pro oco sol atron

RNA from ani rral ceIIs cells is foll owed

(rRNeasy M ni 0601. pdf, es 31-35, which is

he GraBY of Sestipd ﬁ%‘foéﬁléﬁ‘@‘g‘) cRYRARr9ustsendafagnated, R gre checked

e e I P T A

2100 bi oanal yzer. Production of fragnented | abell ed

CRNA Total RNA is anplified using two rounds of cDNA
disation\/T (in vitro transcription) and biotin

| abel l ed by following the Affynmetrix small scale

| abel I'i ngprotocol vp (smallv2_technote.pdf which is

Laslegofragraentty JRAAr €Ispg) iwi liybridized fwl blipémigleotide probes on an

?&%Hegf S‘,v]!t(ggﬁ §§1;:)Llusz Gege(?h%p ofgorth%%glchsg% stasllljlig,dstglglrng and scanning

the Affymetrix eukaryotic sample and array processing standard protocol

(expression_s2_manual 0604.pdf, section 2.2.3-2.3.17 which is incorporated by

reference) is followed.

1.  Hybridisation is conducted using an Affymetrix Hybridisation Oven 640.

2.  Washing and staining stages are conducted using an Affymetrix Fluidics Station 450
using the EukGE-WS2vS5 protocol.

3.  Scanning of arrays is done with an Affymetrix Gene Scanner 3000.

Data Processing

Scarmed GeneChip images are processed using Affymetrix GCOS software to derive an
intensity value and flag (present, absent or marginal) for each probe. Probe intensities are

derived using the MASS algorithm.
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2. T4 DNA polynerase steps in the two second strand
CDNA synthesis reactions are omtted (steps 2 & 7). 3.

we6ecwvd2saycl e, WI for cRNA anplification and | ab®idB20@/002658

(step 9) uses the Affynetrix GeneChip IVT | abelling
kit i nstead of the ENZO Bi oArray Hi gth el d RNA

scrl t. | abel n [

nD ehﬁ,egy Ig #%an?p ga se dar g@%ﬁ%@ﬁ?&ﬁg}i@ﬁt (‘i:eneSpnng

(Cﬁi(pﬁcﬂ’ﬁﬁr@ N ThedasBRN el b&%}ﬁ@éd, 23€ CfitsO Nnotmblide Rink. 3bree steps
which is incorporated by reference) is followed for
{erinsecytiveji apniind igdla emdsr H¥emi rst and second round cRNA
Rr Od%atrg%%%q/ajl{eé%‘%ﬁttg% OclRNA are checked by capillary

el ectrophoresi s using an Agilent 2100 bi oanal yzer.

At r aWothiilideBastatip o ﬂl@B@MeﬁﬁnﬁI@fw dethegueRiNAty idkeibr itat chip.
hybri dised to oli onucl eotl de probes on an Affynetrix

BG- UNogaplisgsac e mpasaEsasnts {on gt Repbe-
stai ning and scanni ng the Affymstrl x eukaryotic sanple
and array processing standard protocol

(Fex ie@afiosd oShalpitigathe A& 4hepfdflowipiarammetéts AreSapPlidd:17
which is jncorporated by reference) is foll ovve

Hy br il alsi dsiivied feom et &el CaRGeR FPEAMART §iredlpssg ma]hgnant all cells

;?lgr ICglJI!]Vq : é:hg USI e@%@en %eyéﬁ{%?%}}wegﬁﬁs @ﬂégl Onaﬂ%‘g%‘)

@2si n@t &ﬂlsﬁbﬂtﬁc ?Vs'éla@t‘i@ﬁ @6:0high InteiR RGN ExRéssionr ayds CD133 are
is done with an Af mstrl X Gene Scanner 300Q. Data
Pr océ@gsedgst@e afWHédal ﬂ@(}ﬁl?ﬁq%é@‘”a@tﬁgﬁﬂd@@s §upregpigmare classed
Affy?? ; %ﬂgg%ﬁ Qﬁﬁl yeg) an intensity val ue

ag t?pr gsent

and rrargl hal) for each probe.

Br ob@uithéraftirbREody 6f ttie lthQﬂiloWSﬂoﬂ ¢hel db@nliBp of the above parameters
al gorithm Conpari sons between different san‘pl

dat adedetivy ehecepndifiansy madisnyt At salls, capléaent pgrgkted basal cells,
ft t b t li sed
uot nfE0R eGSR beeL TR Ry Th (e or cer

given): 1. Transformvalues O01 to 0.01

Low quality and uninformative data is removed using three selections (consecutively

applied in the order given):

1.  Remove probes flagged “absent” in all samples.

2. Remove probes with standard deviation within a parameter class of >1 in at least 3
of the 4 conditions.

3. Remove probes with less than a 2-fold overall change in normalised expression

value between all four of the conditions.
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2. Normalise each chip to the 50 percentile of the
nmeasurenents taken for that chip. 3. Normalise each

wonoelr@i12sait he nedi an of the neasurenents for tRaET/GB2006/002658

probe. For the purpose of analysing the data the
followi ng paraneters are applied: 1. Al cells derived
[jsPr ostate cancer speci nens are cl assed nalignant,
el |l s derived from BPH speci nens are cl assed
benign (" tunour type parameter) 2. AU cells obtained
y sel ection for h integrin cflbx express

¢D133Aé1r agent Hhek @%Pdél thg|activity, oY 2 Capges SERY 881? gaecfl%? nucleic acid
h eq\f%cluﬂat BPh Ilpply? y%tﬁﬁre%%édé?lrbﬁ @an%&%éﬁ dusleitnictd pdldearatvherein said

par anmet’er) . Further
icatoer oallatpatlﬁo msclefc dctiemdietale i seemteﬁdrom the growmeanisisgne Pt
t he above parameters to ve the.conditio
‘?“@‘"Fa

mal i ghlnt St BHGIEe) pSd SR O et BULGP 16l geaence as
beni gn Ste%pqggg{n%dqlq EQ‘?{.‘E&O gomy.tted basal cells.
or

Low qual ity *and unin ive data is renoved u3|£% .
t hr ee i el eat inisic ( azidsmoletile etlhyt apbiidiess pderhsripgens r hybridisation

given): 1. Rempve probes f|agged "absent: in all
sanpl es. ZCOngHB%Pop waglels ztc%c? molecnle in @ehoye 2pd which encodes a

Wi thin a p%%@%@é{t?de Ghedh ofid pblypRphde ise@ein &lPkpdchf for use as a
eno

condi tions ve probes with | ess than a 2-fold
overal | chaphgendcoutivat.mal i sed expressi on val ue between
all four of the conditions.Clains 1. An agent that

nodul ates the activity of a cancer stemcell specific

nucl el g, ?%hga&%cﬁﬁ%{o%lagﬁ HeRdi Qﬁ@m%éiife iLACAtadnly. a
cancer st®&m nuc aci ecul e erein sald cancer
cell specific nucleic acid nolecule is selected from

the group consistin a nucl. cid nol ecul e
Gonsi AR sgpnbaccarding ?Oe&fé‘méé ivhergdy, 5@5 @%e“gés PNt ed
in SEQID NO 1- 452; ii) a nucleic acid nol ecul e that
hybri di ses under stringent hybridisation conditions to

the nugh epentakitdnodilgesitte dctivity pf alpmlgeptide whrnptising an amino acid

gsggﬁe%gg g@qo?lgclé %}FyJ ggb{;}gg a\ggiexglg ecr:]ulg 2élgctgé) hX%etﬁé Iggo%plc%nsslstmg of:

i) a polypeptide encoded by a nucleic acid molecule as represented by the
nucleic acid sequence in SEQ ID NO 1-452;

it) a polypeptide encoded by a nucleic acid molecule that encodes a variant
polypeptide wherein said variant polypeptide is modified by addition, deletion or
substitution of at least one amino acid residue of the amino acid sequence encoded
by a nucleic acid sequence selected from the group consisting of SEQ ID NO 1-
452 wherein said polypeptide is stem cell specific characterised in that said agent

is for use as a pharmaceutical.
5. An agent according to Claim 4 wherein said agent is a polypeptide.

6. An agent according to Claim 5 wherein said polypeptide is an antibody or an

active binding part of an antibody.
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pharmaceutical. 2. An agent according to Caiml
wherein said agent is an antagonist. 3. An agent

weaceavod2glg to Claim1 wherein said agent i s anrPay@B268d6/002658

4. An agent that nodul ates the activity of a
pol ypepti de conprising an am no acid sequence encoded
by a AWl | | EHEG -
Conai o ehCaBbidshe D AL 8 S E Had anfi Ay S rirna antibody or
adive bimslieg paretharseof.epr esent ed by the nucleic acid
sequence in SEQ ID NO 1- 452; ii) a pol ypeptide
encoded by a nucleic acid nolecule that encodes a
gari aph RehiyR|IMdLE 0 i ! rd hitderic anti
i's nodi ffi%gié b o Rt G fer i i hufBBY RER hiferio antibody
%ah@a@ﬂsﬁr@téﬁmo acid residue of the am no acid
sequence encoded by a nucleic acid sequence sel ected
fromthe group consisting of SEQ ID NO 1- 452 wherein
sai d pal yRApLtaRdhg Bt &) 62I012i8RCER! hethPtAG RS &lan antibody
in that said agent is for use as a pharmaceutical. 5.

gf8nt according to aim4 wherein said agent is a
pol ypepti de. 6. An agent according to Caim5 wherein
said polypeptide is an anti body or an active binding
part ah aasnedtbRaYtoC i st b '
wher ei n a%ai d ant ;ﬁ%:/)d Cﬁaﬁﬁg%ngﬁglgl%gﬁgﬁ ant |tg%%%%%mgm the group
ensistieg pf; Aabnitpbpdi(eb Vi Evebd; Fdgor ssivagent according to
Caim6 or 7 wherein said antibody is a chineric
anti body or a humani sed anti body. 9. An agent
B cor ghngerhtOcadiingf to @1ai 18 1aBtiSG %}ﬁé}& - i
an_anti g‘gdy fragrrrfegnt f@llgm%ﬁv%rge\émnt%ggggﬁyﬁ% 0 déa?rs#]ngle chain
mtijedy serinbiadegionfzagment. i s sel ected fromthe group
consi sting of; Fab; Fab2; F(ab')2} Fv; Fc; Fd; or

" scFvs. 11. An agent according to Caim210 wherein said

BNt i baAWoEA a8 Baifd mbﬁlfi%le{ég?éhﬁ& Q&?Bédg?}é ib%gééiﬁc binding
region fragment. I2. An agent according to i'm or
twp differeat epitogesiofitmiol differgni antigerspeci fi ¢ bi ndi ng

13. An agent according to any of Claims 6-12 wherein said antibody is an opsonic

antibody.

14. An agent according to any of Claims 6-13 wherein said antibody is provided with

a marker or tag.

15. An agent according to any of Claims 6-14 wherein said antibody, or antibody

fragment, has associated therewith or crosslinked thereto a therapeutic agent.

16.  An agent according to Claim 15 wherein said therapeutic agent is a

chemotherapeutic agent.
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two different epitopes of two different antigens. 13.
An agent according to any of Clains 6-12 wherein said

wanvi7maei1ii s an opsoni c anti body. 14. An agent PCT/GB2006/002658

according to any of Clainms 6-13 wherein said anti body
is provided with a marker or tag. 15. An agent

[ .of Cl ai. - 14 wh Y id [
1 S P 0 s
8100p dohsikieth bhedigilfim aRpRARUEYIosPECPhamide; m¥lplRERA tearmusline;

according to Claim 15 wherein said ther apeuf i c agent o
methetrexmein SHErapEaeil; c cegrehine;l mermptonysine; sowwrdbiniy; t doxorubicin;

.ahm.15 . rei.n sai t.is sel.ected fromthe. .
Pl dihad e W e SR p A BB K ol RpaRBinase; G-
C$E] aphsieh aslchieineN@drRhiddadiine £8y1a18; dndesanibiedinexat e;
5-fluorouracil; cytarabine; nercaptopurine;
daunor ubi ci n; doxorubi ci n; epirubicin; vinblastine;

y ncriystjne, 4N | Nie AL O in, C.taxol: . . .
1 DepaRalsR R aRRpRRTAE) b GBS Patein FUF abent s  mucteic acid
fhefenexam ne nesyl ate; and canptothecin. 18. An agent
according to any of Clains 1-3 wherein said agent is a
nucl eic acid nol ecule. 19. An agent according to Claim

wher ej [ d_ pucl eig .acj | ecul.e is, selected from
K" oRh st RIS RO AR BE R efIeRp S riflef G seteoted
Apinatie provp @nsikRhg of: Ah hfighbdBud®i®acidOan ARtaM@EBE a small interfering
according to Claim19 wherein said nucleic acid

cule is a small interfering RNA. 2 1. An agent

according to Caim19 or 20 wherein said smal
interfering RNA is 21-29 nucleotides in length. 22. A
Phar mas eigehic &dcofdin® 5 C14iMN1 T S/hRfdir® kilg midleAd88iH molecule is a small
according to any of Clains 1- 21. 23. A conposition
E@Wﬁﬁﬁgﬁaﬁﬁa nucl ei ¢ acid nol ecul e sel ected fromthe
group consi sting of:

besk

21.  Anagent according to Claim 19 or 20 wherein said small interfering RNA is
21-29 nucleotides in length.

22. A pharmaceutical composition comprising an agent according to any of Claims 1-

21.

23. A composition comprising a nucleic acid molecule selected from the group
consisting of:
1) a nucleic acid molecule consisting of a nucleic acid sequence as
represented in SEQ ID NO: 1- 452;
ii) a nucleic acid molecule that hybridises under stringent hybridisation
conditions to the nucleic acid molecule in (i) above and which encodes a

polypeptide wherein said polypeptide is stem cell specific, for use as a vaccine.
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1) a nucleic acid nolecule consisting of a nucleic
acid sequence as represented in SEQID NO 1- 452; ii)

wea 0urligdic aci d nol ecul e that hybridi ses under PCT/GB2006/002658

stringent hybridisation conditions to the nucleic acid
nol ecule in (i) above and which encodes a polypeptide

ereln sa ol tide is specific, .for
" 2" OThEfih UBTBHAEE A BoBbEMeR SRR f apinSacid sequence
BRJOMPE BY | 0@u O REIASInE B cdD 28 Fepieseafiddn gDCROENCHTL Gr a variant
by a nucleic acid nolecule as represented in SEQ I D NO

polyneptide gyheseip seidararians lis pegiticd dsinrsitérmn @bﬂt@nmmubﬁtmﬁoﬂ of at

ﬁeséstrgrgé %Jln‘ﬁ% Qé/ldaﬁ%gdﬁé %g thgI %mgrs g&fio e ﬁ%ﬁténtcgéédo gy a nucleic acid
east one afm no resrdue o € am no

aRlH¢aRCS rem@ﬁwd 11@)81%2 TUROel - 0152 Ghithiseak evvu&ceneas

represented in SEQ I D NO 1- 452 for use as a vaccine.

25. A conposition according to Caim23 or 24 wherein

22; (rj éﬁ&%ﬁosﬁkﬁ%&&% Lévﬁ.scé%ﬂl f‘?gﬁjd%fwiégr%&géra?ci ﬁgmposmon includes an

edpvas ahd/br #tariehumani sed or chimeric anti body or an
anti body fragment according to any of Clains 8-14. 27.
A cell which has been transforned or transfected with
e VQC cQdi h S .
%ﬁ rmngs‘se gf%‘%&}g%{ 1 15 addp q tgé %‘(ﬁgsrs?o%n&gan %&é‘l&&%d or chimeric antibody
br agamibody ﬂagméntrﬁebdilﬁdlgft@ﬁn}t bRClatmeogietj on of a
humani sed or chineric anti body or an anti body fragnent
conprising: i) providing a cell transforned or

‘7 anske?éne Gl {12 l&é’%cﬁ%{%fo\éﬁe& I?)r th)aggfect%g 3}/11?11 %Cbgcit&r according to

acid nolecul'e enco umani se
aMimIetBnceding fiid Ibﬂﬁ’ehtuéc el @@ Bl feria B diiytg ah @nﬁlﬁbﬂycﬁagment
Clainms 8-14; ii) growng said cell in conditions
conduci ve to t he manuf acture of said anti body or
ag [ [ [ a
?? omnggliln Hq"?ll fhe (#{CIUI)X ogg ﬁlﬁ%ﬁ&s?‘]@oé%e gﬁ%?éng gngl{A (g/m% an antibody

Rypnesieompeieinl: I|ne whi ch produces a nonocl onal

ant i body according to Claim?7.
providing a cell transformed or transfected with a vector which comprises

a nucleic acid molecule encoding the humanised or chimeric antibody or
antibody fragment according to any of Claims 8-14;

ii) growing said cell in conditions conducive to the manufacture of said
antibody or fragment; and

iii)  purifying said antibody or fragment from said cell, or its growth

environment.

29. A hybridoma cell line which produces a monoclonal antibody according to Claim

30. A method of producing monoclonal antibodies according to Claim 7 comprising

using a hybridoma cell line according to Claim 29.
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30. A nethod of produci ng nonocl onal anti bodies
according to Caim7 conprising using a hybridom cell

woizo@/azgaor ding to Caim29.31. A nethod for pPEeDAIB20M/002658

a hybridoma cell-1line producing a nonocl onal anti body
conprising the steps of: i) inmunising an

BIMUN ACHBMBH &t %gﬁé ' L&IMAO b i

| east one pol ypgg@l € gnggﬁgﬂﬂ%bag}iﬂug%qug&gg ﬁhg&og&l antibody
pohpiasingthesteps b§i ng a nucl ei ¢ aci d sequence as

represented in SEQ ID NO 1- 452, or fragnents thereof;

i) fuding MYRERGEYt &4 o FIIPRROCPRRGIRTS B nO¥8hpéR e Apmunogen
MaNMBkophidind Vel Rt %ﬁb' 1y Septifs RAYALd Gl%rr%

i) s%%em ng nonocl ona 091% |1bod| es produce %ﬁ%ﬂaﬁ agid molecule
hybr i denerisied lasnusleis taejol Qaqlu&ncﬁaoas tepredented antSEQtIID Nﬁ) 1- 452, or
t he p%'%rﬁ de f (i); iv) culturing the hybridoma

cells ﬁ‘ﬁ% ’ate and/or to secrete said nonocl onal

ant i bagdy: apg v)ynwae%ssr 0P hd BEIRAOE oAb G mammal with
fromthe culture super nat ant . A di agnhosti c assay

for tme'ebmaecaﬂsrtatfmmnhyﬁidomaceﬂs in a subject

Camp B0 | PsoGit B raonn bl 'epdr%o&@ceﬁ%‘vsi? Hagidoma colls of step
bi ndi g f@lgﬁﬁ&(lg)acﬁﬂ%lto%é‘lﬁ%ﬂ gg? gp@éel c acid nol ecul e

as represented by the nuc guence in SEQ ID
NO 1-1v352, culfuringntied diybridmnal cuils etoulpeolifestte hardrordits esecrete  said

to said nucl ei i d.no e under stringent
hybri di sat "8R° @8‘?‘?3 l&ﬁﬁilg%rfdd encodes a vari ant
pol ypept i decorifheltid m@ﬁ&c%ﬂ'&l Bhiidd g%ﬁp&fnatant.

sai d nucl ei ¢ aci nmol ecul e 1 n salg sanp
conpared to a nornal mat ched control sanple. 33. An

say,a cord m, 32 vvherel n.sai d binding

gée nt fegiaprostic g‘gﬁ% depraatn pppancayin AuhBegomprising the
ing to C al m 33 wherein said assay is a

poI ynerase chain reaction.35. An assay according to

d ai m)32 whreveing arisolatzidredil samplgent i s an ant i body

that .. . C e o . .
i) contacting the sample in (i) with a binding agent(s) that binds to a nucleic
acid molecule as represented by the nucleic acid sequence in SEQ ID NO 1- 452,
or a nucleic acid molecule that hybridises to said nucleic acid molecule under
stringent hybridisation conditions and encodes a variant polypeptide; and
iv) determining the expression of said nucleic acid molecule in said sample

when compared to a normal matched control sample.

33.  An assay according to Claim 32 wherein said binding agent(s) is an

oligonucleotide primer.

34.  Anassay according to Claim 33 wherein said assay is a polymerase chain reaction.
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specifically binds said pol ypeptide encoded by a
nucl ei c acid nol ecul e as represented by the nucleic

weaceiad/aequence in SEQ I D NO 1- 452, or a pol ypepriab006/002658

variant conprising an amno acid sequence that varies
froma reference am no acid sequence by addition,

| et |t Ut ast . an no ' .
$E7 hl oSl UL OB O PherefiSle BRGHRATARL I 4 anibody tha
speeifichlly bandsl ssia peBheptidednosdedt 8 £ aiiéléit acl/moRckletas represented by
conprising_a binding agent specifically reactive with
the mueles a1 egqiengs] 1@331@& AN dpé3.e9ft 2polypepSEe) vRpAN@OMprising an
é{gﬁm :9(!1? %g%@e%g@tthactp&aﬁeg Iﬁ;(ﬁ’}lliy IERGLd Wi ta!;]idase uenc %y addition,
polypept i conprising an am no aci d sequence encode
MletonatGhbstitutivdl of abTdasiGonke ané@ogvid sdsiifyea nucl ei ¢ aci d
sequence as represented in SEQ ID NO 1- 452. 38. A Kkit
according to Caim 37 wherein said kit further
£opr Aﬁ%§sva\? Qﬁc‘ur&igg W&Af&?(’)lgﬁaspf&-?ﬁ Qgﬁxy safPERL L i6 ﬂ‘ds%te cancer.
reactive Wth sald nucl eic acid mol ecul e or sard
pol ypeptide. 39. A kit according to Caim37 or 38
wherein said kit conprises a thernostahble

DNA

PbI yndrdseommsnesnhiadiag agent spreificadly repctive withea muslpiq #rad molecule

i £l ' f l.ei id. i [ .
A bleptefd LI 2527 ot oLl R0 0l b ptypeprtive
eoisprisintyd bRk acidoRgudict RgcsRi thypa nyiBlicased Ghsdledule comprising a
reactiogn and control nucleic acid. 41. A kit according
pysleip poid peqiensas repreaantetia SEQIR MQIL44%2: conpri ses an
anti body specifically reactive with said pol ypepti de.
42. A kit according to Claim4 1 wherein said kit
BQINPr ASEsadzorthaneCaini 89 WHebdn k40 ktdiAb&JoRgrRes an oligonucleotide
I munoassay. i ncl udi ng, for exanple, a secondary )
erattibedy spepidichlly reartixe witlhsaid vecleir epidangleswepysaahpolyprpfide.
that specifically binds said polypeptide(s) and enzyne
reagents required to detect the binding of said

3% Cc ondatilyacaoidinpodyClwint B7 583 8lwhedelbsayd ki tomptyeshIhernostable DNA
met hod to screen for an agent that nodul ates the o
pRiyoyass angt compeweits sstuirgé Iarendecding yheamplélicatien gEnrleic acid.

nol ecul e sel ected fromthe group consisting of: a) a

nucl ei ¢ acid nol ecul e consisting of a nucleic acid

4@ UeACRitagchRige e Rhehfi ladhs 31BN hkreid Sdid kit #cludes a set of
nucleic acid nol ecul e that hybridi ses under stringent
myiBRetipns forjcopducting said polymerase chain reaction and control nucleic acid.

41. A kit according to any of Claims 37-40 wherein said kit comprises an antibody

specifically reactive with said polypeptide.

42. A kit according to Claim 41 wherein said kit comprises components required for
conducting an immunoassay including, for example, a secondary antibody specifically
reactive with a primary antibody that specifically binds said polypeptide(s) and enzyme
reagents required to detect the binding of said secondary antibody with said primary
antibody.
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conditions to the nucleic acid nolecule in (i) above
and whi ch encodes a pol ypepti de wherein said

woabypaptiide is stemcell specific; i) form ngPa@T/GB2006/002658

preparati on conprijsing a pol ypeptide, or sequence
vari ant thereof, and at |east one agent to be tested;

i) t CLJ V] ent
‘irBeSpe&(; trﬁ%tm)@ ﬁg %glg ?1? 8 or gﬁoaigggt @1 %&d}g}lgge%ti%ﬂ a}MrleIy o& a polypeptide
eiebdedthyaciaeids agd hdldouiy smeé&d\&m aiergr Lg ¢bnegeng of:s an
antagoni st. 45. A nethod according aim 43 wherein
sai d @genta imicige d§ishirseleculs. CORSWB@&GE{ o niipleigt agid sequence as
subj g i ng adm ni stering an
effec-&?%géﬁﬁant %ﬁ52§9gg§?? according any of Cains

1-21.b)47. AnielklodcidcaRidduRgtHa® HbadRed Gmabe rsﬁiﬂgeﬁtahylbndlsanon
subject .is human. 48. A nethod accaording to Claim46

or 4TOoRAikions ot e eupieieracid melealarns Ghmbeye and which encodes a
t hag,
cona e HET LS A ARSI PP U ount

of a ipucl eoemingi 8 ﬁép@mapebmbﬂ&ngngqﬁe@epﬁd@ BuGkgieice variant
acid nol ecul e selected fromthe Cgr oup consisting o
i) a therepleprd afdpast arg agent © kedadedti ng of a nucleic

ZC InSc f): ::1 g ed;agé?—gx s u?&ﬁrgﬁ# sﬁﬂbiﬁg‘ 5%‘%1'\% np&ct > fe éc'n)/lty of said

st ri n@éypeptigdar i di sati on condltlons to the nucleic acid
nol ecule in (i) above and whi ch encodes a pol ypepti de
wherein said polypeptide is stemcell specific.50. A

b e e e S R S

al d cancer is prost ate cancer.

45. A method according to Claim 43 wherein said agent is an agonist.

46. A method to treat a subject for a cancer comprising administering an effective

amount of an agent according any of Claims 1-21.

47. A method according to Claim 46 wherein said subject is human.

48. A method according to Claim 46 or 47 wherein the cancer is prostate cancer.

49. A method to immunise an animal against a cancerous condition comprising

administering an effective amount of a nucleic acid or polypeptide encoded by a nucleic

acid molecule selected from the group consisting of:

i) a nucleic acid molecule consisting of a nucleic acid sequence as
represented in SEQ ID NO 1- 452;
it) a nucleic acid molecule that hybridises under stringent hybridisation

conditions to the nucleic acid molecule in (i) above and which encodes a polypeptide

wherein said polypeptide is stem cell specific.
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50.

51,

A method according to Claim 49 wherein said animal is a human.

A method according to Claim 50 wherein said cancer is prostate cancer.
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