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WO 2007/ 012811PCT/ GB2006/ 002658 Stem Cel | Markers The
invention relates to gene markers of stemcells,

wo yprogisiy prostate stemcells, and in parti cuP@I/GB2006/002658

cancer stemcells, for exanple prostate cancer stem

cells; therapeutic agents and 5 di agnostic assays

based on said stemcell gen %nd expressi on products;

and incl udi ng scr eengsﬁgl—gélég’-f@iﬁ identify therapeutic
agents. BACKGROUND 10 A probl em underlying the

effective treatnment of cancerous conditions is the
Tihddnvénfion atlates tofgeme marketsadf siem eblls aypisallynprastatenddem cells, and in

that have the ability of sustaining the gr?vvth of a,
Peciieslar canpsestel GlRder SagplarestpleLeies st «ellsr hoapEHia agents and
e r [ j N I I :

PR B Lok MR B350 o cHfl R, Bl ok prolfRAS 4B imcluding
stieesiag asdahstotigae iy theatpeaticageasponsi bl e for mai nt ai ni ng
tunmour cell growth. Sonme have searched for these so
15cal l ed "cancer stemcells". W have identified
ﬂa%f{%}RWﬁ'l\ﬁy is expressed by primtive haematopoietic

emrcet s and devel oping epithelia as a further stem
cell marker for prostate epithelia. CD133 cells are
restricted to the a2131hl popul ation (the receptor for

A preblem gadqrbigesthe sifgctivedrqagaent of cancerys cppdifansis the identification
| t. f ele i On..Qr
J2 R s 5, g B 0055 i e v o

8B Thd WHdédBeQub@Rts thitithmbuisese olonglpirddhet itedrefdteeddiived from a
cells: they possess a high in vitro tg,rol iferative

stnleerll diloVeve, them)arafey sadicy Bebideniity nd characterise those cells types
rostatic-lLike aci.ni.in i n ram e_n
U Eh s Por Syl O CEHRAAE, SBine TRy €5 or these o

RA0b+HA894m valsdescri be the isolation of prostate
stemcells which have been directly isolated from

| ynph node and prostate glands froma series of

WA S8 iR TR TRl e BE AT B BRT ESoisiibtem colls
ah@'de@éﬂ’b?ﬁﬁg RBIk& aSasH Rirth¥Pdi6ralckN nex s frbshife %ﬁ@éﬁﬁt@lw cells
stemcel | nmarkers; human epithelial antigen (HEA),

aBDs{rickeal ®1he capdl' Bp)ibsan (fibredeptondorctybé ¥ coltagen) and are located in
the basal layer, often at the base of a budding region or branching point (Fig. 1A). op"

—

/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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30 cells range fromfibrobl astoid (expressing high
| evel s of vinentin which is typical of transforned

w@edom)280r epithelial, and are capabl e of prodect/G82006/002658

progenitors associated with prostate epitheli al
differentiation. |Invasion assays, using
VAL I -coated [filter . : .
BT vt e Pl B P DR Erealf Enmarine i rvad gl Matrige than
PCBIM ga KigNE rdetastdth] Sbdineaf @C3¢apyci ty to invade through
Matrigel than PC3M (a highly netastatic sub-line of

PC3 cells). DESCRIPTION OF THE DI SCLOSURE 5 W have

cf I ' 133 positive prostate

Sterr Ucfﬂgﬁﬂlﬁi‘ﬁ%ﬂé ?)SQJR}QESi on of genes between

CD133 positive stemcells and CD133 positive cancer
stemcells. 10 Gowh Factors/Receptors The arra
Wndbye pendugied agapitanplyslg of (HlAseposgiveganeiate: sigm %ﬁ%%%compamd

roteins.that.are ei IO f r.s/qr .

pEREPTE! bt POfreF IR b BickREOR Sie' COPR Bosdiy ogpoor stom
depsult in stinmulation of cell growh and/or cell
proliferation. A group of growh factors, referred to
15 as cytokines, are involved in a nunber of diverse

el lular fupnctions. These include, by exanple and not
m&&m&&%n, nmodul ati on of the immune system
regul ati on of energy netabolismand control of growth
and devel opnment. Cytokines nmediate their effects via )
Trecapycanslysisdrae ddendifisd at hankes|of genest theleennede prefeins that are either

S wi LB rs Op SOy T b s BT HG R AEY ftpet result n
higiidtioh of Qefi SEAPMOMY/ R SRATGSAGH. 145 8ubYf lefMith factors, referred to

conserved cysteine residues in the amno termnal part
asfcytdkanias, evetinwclwed in amuddeniof divstset delular dsentions.ofhese include, by

conserved Trp- Ser - Xaa- Tr.p- Ser tif in the C-term nal .
FAPPIE Lnqt doRrs AT BpdtiR roduatin of (he dWEmHe; S5y Sogplation of
&%@%@ﬁmﬁkrﬁ afla! 0nt BN Sf BYHRH Snd HEVRISSMARC (IISnes mediate their
factor famly). 25 A furthher group of growth factors

effeetsi vy cdcepetdrsi expaassgd aighnedl sirfagngn tayertasils iGytolhipe receptors can
devyel| opnent of new bl ood vessel s fragm an exj stin )
hﬁaémegrmfﬁef&regrﬁfpﬁr@teaﬂ@oﬁam hu?et ?é?-spgwaia Jomnflye,(GH) family)

oD

Cfggétb%ry l%l'{agarc%?lgé@gi%g% 301?{?2\%9{%&%@&@81&1@8 iR e amino terminal part

race matri e mgration,
afehéir dxivicsilalar dordaidi anfl ¢heptesaice ofi a @bnendult Tipl$ @t XapeTdpsSer motif

to formtubul es and eventyally new,vessels. . .

innhe é“gé%%rrai pag- Eg% Feneatef né¥§a¥nﬁ8f efgﬁléamrﬁ?ﬁhm iTyRg Zfgnterferon
G _ i nvol ved in

%}r%?)ogglng% S |(H%ﬁ%u‘%él,g&g¥/¥g 2%2’30%%2ﬁ§hd not by way of

l[imtation; vascul ar endothelial growth factor (VEGF,

VEGF B, VEGF C, VEG- D); transform ng growth, factor L
Qrierthsr goEp gefcSendh JagPE #F RNV ek (0 GREIREFNSSiSc Y ¥iglogenesis is the

{%F@%n%ﬂtd oPHEH 51038 4R ot aﬂe&iéfﬁg GO bEAA"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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WO 2007/ 012811PCT/ GB2006/ 002658 Many receptors for

grom h factors and the |i ke are nenbrane bound vi a
wa@baeessiphosphati dylinositol (GPI). GPI-anchopSr/aBgos/002658

post-translational nodifications to proteins that add

gl ycosyl phosphati dyl i nosi tol which enabl e these

proteins to anchor to 5 the extracellular side of cell

menbranes. Typically, extracellular proteins which

angPo n Vend " @S REDT AR€ HEmb bound via

]@§¥gpﬁ§§§#% g%ﬂa%ﬁgﬁhcg%xgﬁc%%r pr ot el ns occufnfﬁnglloun

@ydos flpiedpasti@yidoditnl (GRT) i GRiramehora rare pysteifanslativedl nmodifications to

that 1 ncludes, for_ exanple, nenbrane assocj ated . .

Rt P IPbR R S AeBE YBCRERENS thige plgins to anchor to

| | sfeQfFAlelt 9Bl QilaeanaaSHbtedisefhich have 2

%Q;égﬁ%%ﬂfﬂaﬁg%r aneeul %glg?%&sig% T&E%:ep ors whi ch ‘upon ° ° _
@Rl hnwiibi d oe$elvd sransmentshgned cytoplasdicoddnmaing a§Padwchor proteins
Ieadjng}to activation of transcriptjon and cel

qsicer inx alk alsagyotosranyd fexa ysfiverse waeTRRPIgEHRS BRbigkides. forexample,
1ol e T ) _

N B R T e iy

degr adi ng phosphoinositide (Pl) (3,4,5) P3 back to

Pl (4,5)P2 in 15 addition to its ability to, i

Qersndbre il eedains ignpd tispsdyctenpre efigngessaciatgd fvigls cell membrane

f | ,adhesi ' : i i 4 .

ioBafed RRR Rt Dyth BGR obiFeliby rEHRE BT PSR il Rcade teading

B ALBYSEOrAST YRS tN PdUeRiplolsratibh Forextmples ket BTEN gene product
renodel | i ng and nedi ating intracellular signalli

i lling . .. .
isveenmuitinlerspasificitvhorpiptasarthetfcapagtagontse rpheﬂ‘é@lrmqa%e lipid kinases

eurotransmiters exert .their i | f t :
e ] b et miodPhn S BERA8) 25 AR 8 P2 n
ittt foeedtintyas dMdshMorfaiOrianbeof pldtim trgots skl a¢Ibsal adhesion
has identified a nunber of genes that encode protejns
kinate @AK)e Bhosphsiinasitides ave bsengmplieatad in 7yariety of cellular processes

R R AL ol OB St oSt
Suhdliige leb i@ ihr8h SR RIS grokih \FRdtére Phévheshet Rad Eelotransmitters exert
conprises a mxture of protein and carbohydrate (and

their@hyisislogivat ¢féectsxamsilslap fctiydipefyrolifenaionrant ali ferentiation.
conponent conprises proteins and gl ycoproteins
(proteins that are nodified by the addition of sugar
PRUGEURAIr SEAEHx ASs6Ghteddens (collagens |-Xft);
Tamnins which are tound in the basal |lamna a
structure to which epithelial cells associ ate;

The array analysis has identified a number of genes that encode proteins that are
extracellular matrix proteins. 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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30 fibronectin which functions to bind cells to the
ECM and el astins which provide skin with the
wo b@xiobighi ty. Proteogl ycans are al so found i n pdecBENs/002658
and these gl ycoproteins conprise nore carbohydrate
than protein. Several sugars are added to

B SERARET R 0, SR DAL SRR 00288 e, 1

RA gﬁ:%bﬁ&%ﬁﬁl RShafl haRRIESIpHal, KEXANBhIBhAD @ﬁlﬂhﬁilﬁrbﬂc acid.
sul phate, heparan sul phate, keratin sul phate and

hyal uronic acid. Mst vertebrate cells cannot survive

nl ess oc:| ted wth the ECM and.th
MRt aBETs Golh ek PtV e B GiA hen G pud the loss of
FbRASELIRE FOMIif 08486 ciath® With RllltAmBiokAafibieinEéabat! @ells attach
anchoring nol ecul es expressed by the cell called

to iieeEGM via antticringtmoieculdsexfEnsediby thotdlbgdled intengiing which bind the

]r?(ﬁlglt I’%Ibr ggq%tel gt}éﬂ}lgf*z;e rﬁl{; §pgc{p§[ iﬁﬁegr\lﬂ%ear}? Lc% emgmgrane p%otelns that
s td W&&a@élﬁ{lapﬁgﬁixmlw&h eﬁf&bﬁﬁﬁﬁdétﬁﬁﬁ‘ Wwiigh $edjbcts from the cell

The |ntegr|n i ntracel lul ar domai n contacts
subfacea dthie rintbgiim ingracsllubdr doheirc wmmtssihetaotm ﬁ]@ndnros @ﬁh@ eytoskeleton.

netastasis t he ri mar cancer beco
GCaRGT GTE S FEE 8% &ee Baer crll Betprmey ooty Bel i g6 metastase
g @%o&ﬂgﬁr ?’1 s%% sEcdnglalé/E@arﬁ&%oTtdﬁr theC36/dary cancer that

at eventu t. I'n order to
sgvehtmslip&dld the smme rInO(Erﬂd:r h)ametastapseﬂm cacer télbhas to penetrate the

R OO R AR ] SYSHEHE AR HOEsoa 8 L0 D008 B JuhpySiems which
t‘f’zﬁ!sf& nl‘gsr {34 %gnde? %el? gl%?énd e nﬁggfﬁgg%%r 8{1) o g EEM around a tumour

aro a tunour cat

inehdhlyaatdised bysméthidpgrotelbes VAE) whmheire dedB@»te& by Gtrainal cells that
cells that surround the tunmpur. There_is increasi n%m
wiyiosad dhe ttwmpulc abhesy it arepsig; eiidence thvpcpcstigells shmplpte MMP
Wo‘?ﬂ%h%&%ﬁox@%a&t?ﬁ}é% é)%%ﬁﬂf?se%?e(ﬁoﬁto;f BO2dneOr Mones.

expa group proteases that can be
classified into 3 groups. Group 1 20 includes

col | agenases t hat degrade connectlve tissue coll agen,
VP8 REMF) SXNOMing SropRm aratﬁeﬁeﬁ/mﬂ g bgelaspiol infR.$ gepsigs. Group 1

e okl.a
SEhAK D3RR 0Pl PRLAE BARRURAL LIRIPLANGCS OhkodgapIe norp
MiVEP-St 4@ BIMBLI3S grdidpt 2 dﬁ@ﬁdﬁiegdﬂﬂﬂa@dsoﬂheo gégtadn Basement membrane
lam nin and fi bronectin and i ncl ude MVW-10 and MVP-1

collagenst gng; 1p91udcp MMB-% apdh NI R-% aHklé @goqpymcludes the stromelysms that
e TSl B had BB RS aiguPlile SvPpna wvep-11

Bl 2tiva A WIVP adh bed@ihbhdddes) o ibiidematly gRbkises firh as IL-1 and
encode proteins that are 30transcription factor

PNBeei ns or proteins that are related to
transcription. Transcription factors are proteins that
bi nd to DNA enhancer or pronoter elenents. O ten

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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these are near to the start of transcription of a

gene. Transcription factors either inhibit or WO
wa7HDB2811PCT/ GB2006/ 002658 facilitate RNA pedyaBL@S002658

transcription initiation and al so the mai ntenance of

an active transcription conplex. Transcription factors

ont ai wo basi c functianal .domains, A . .
B OlHE BNA R D s S PR i JHEL 16 thg mplptenance of an active
| nfifled. Nt W § hehtaRPficS b&fic FliRtional domains. A

b?a‘rjrg% g%?%e}lﬁacﬁaﬁﬁfl% tg!}btée}x an‘pla(_a the RI\?A 10%1a Omas
tpaisyatierdeedanaintiech israanegioniof theqpro®irt whichristeragtsdvish pikiar parts of

OO T
£208rJeRA- a2 INACHRIRECIRhER KRR IprRES '?iﬁ?ﬁ& a6R8 WRich recognise

positioned at a distance fromthe start o
tpeeifis Chaseet mothiro thee peomatert Frigioni of tlongend. evia rsoBie @g@aples enhancer
nes V, ford. Unjversj.ty Press,. Oxfor Frequent | s

SRR (i % RRSTHEPAL 5 Aridnce G i dendy FelsCRRITe g gen within

1;& oﬁ@tﬂefwﬁny' hatRens! VeOHRdIhGEsitPPrdldl DRRFA! | IredRAtly DNA
actér binds t'o enhance’or repress transcription. An

bingiap tdantidsdnfetagt with mneledtidersequanpes armétifstvdrish are sites to which the

conpr.i ses_the haoneodomain proteins. This famly of

trngRERIqORFIgRbINGE FOTNanes ReRreRS{RPSEREOBy t he

so-cal | ed honeodomai n regi on which consists of 16

am no acids arranged in a helix-turn-helix

sarifportaiti familySefthe tfankscriptioar fagbisocoriaises tse hameodmmdin proteins.

a homeodonmai n and a_second_  DNA- bi ndi ng r %:%ﬁ,n In sone, .

Thia dnidy of frarscrBben frciornls chaipieriscskbyt Me spsAlledibompqromain region
t Sec - bi ndli i i s:.called: :

TfaiRRRERETES, SHANE Deffd iR At oBil B Dbibaion.  Some

fragtOpitonviictits bavd Both ahaaaslemagdaid adecundZONAeiiding sgion. In

the hel i x-1oop-helix domain., The nuscl e specific

$91BM SEHNPIEs. othef watonr thel sempHsesaiha shanpgodopaiy and fhe ggeond DNA-
ral .D, . [ oteins that determ ne the

@%ﬁﬁgfr%‘%lgn%Sn%eap%%ﬁ%%nglﬁgﬁ%%aster peri pheral nervous

system A related famly of transcription factors are

referred to_as_the basjc |eucine. zipper. 25 . o

A R BRI OF B bSO R hh gomtaing} ysped binding
. |. . . u

R Pt el e P L i PHE R iCr Busation factor MyoD

compsird thidbyodfhaldoxsezant Ri mehgogmtezpabdtelns doitletermine the cell fate in

residues. Exanples of bZip famly nenbers are C/ EBP

B510- ”é?ﬁf&mgﬁétein/g%@ 3l BHYEPS EBh factor GON4 30 A

| arge group of transcription factors are the nucl ear

hormone receptors. It is known that steroid hornones

Anesistad ehainkle off anseription dictat @®paefeiied tgr auiise dbsic leucine zipper

enes. Once the honnone has entered the cell, it hinds

anscriptiespietor ifemile eeblipr ThedLdn protarnie dimers, ¢ashof whose subunits

t is : i i t .
%ﬁgﬁguagﬁgéﬁgﬁig\i]%éﬁgﬁég ﬁp?l%i%ﬁlg%ﬂﬁyﬁgﬁf 1R @l%séﬁl~I By a helix
200AhREAB I RTEL6B2 66106 2BRdnples 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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sequence notifs. The famly of steroid hornone
receptors includes proteins that recogni se oestrogen,

WEL@Yesiser one, testosterone and cortisone as wed1/G8%006/002658

non-steroid Iipids such as retinoic acid, thyroxine
and vitamn D. 5 It is known that the way in which DNA

IS packaged a can,. . i nfl uence t e expre
Sgqucges daotlsy e?f ea e\9 rSkgroide hsongs reggg Ut ﬂl‘f thlfdses pioteins that

' £ dsRAGHN B sfobiRfng aH@ B RS dsaReleds AeH-btsroid lipids
rgﬁggggo?%gglL ﬁosoﬁe Sg fter which the DNA is sone P
su8Dad@findic ned, mymdrmranﬂtv&tmmrtE ext ended | engt h.
Doubl e- stranded helical DNA is wound around the
structural unit of a nucl eosome, conprising an octaner

16 PAKhEIESs chitfhaBiaCiinOinfluence the

S W@@%ﬁe Airt YBRS BNALY 5

pr ot ei ns proxi mately 166
dxpsessipabf gems él“ltemmd stverdl fievetsnflstostorad padkagingtof DNA leading from

ST o oL ERAPoh R A b R0 o -s0.0
ﬁﬂésrs%ﬂe Qs %ﬁ&gﬁ%ﬁ? Déubii-BEardBE hali Gl DNK s w&ﬂdﬂﬁ-ound the

stone pro el ns eosones are or ganl sed into
ditneturd xinits bf aatusteakorheveimmisitghan obtaoieatcore €orbpesed aifsh types of

e 2408 RO TR LT B S 8 e e
agg %Hﬁgi toCilE ATRELIOn]e etﬂ?cﬂlghle'k{&&ostaﬂ_d‘ cé%rﬂé@ﬁée% 8 $icPRRBly charged

I'ned as any event ters t e nucl ease
seestiatd giouys of the DA mokladnecind qositively diarsed aimine acids (e.g., lysine
i ndependently or in concert with processes such as
andgrgiaimepin the histoge RERIEINS bl e acetyl ati on of
evol uti onary conserved |ysine residues in core histone
proteins plays a critical role in transcriptiona
Nededsdhiedue oeianised Ghd Peogikesticnral detl ddviab aﬂ:mmatai fibre, also
events. The steady state of histone acetylation i

tobmed dp [28 @ S@iﬁnphie Cémxy#m stenchue is/nati stadicomdrihe F%lﬂ%ed alteration in

Sglglgﬁlg Cet Chf% S‘tfnerr 111 gwhype {3 E?):égr}] aéﬁned as any event

ﬁﬁﬁﬂﬁdr@ﬂﬁ%uﬂeﬁib §eh§ﬁ$ﬁj7 bph *r@@i oﬂélirbmatny, anldi da@ d&b&t independently
hypoacetyl ation correlates wth transcriptiona

opUin ssnesncEithppcesehiush on ragfeER@Y| ases can be

consi dered as enzymatic transcriptional repressors. In
general , histone deacetyl ases do not target genes
ﬂé\fe@ﬁBﬂeYacE@IaﬂHﬂ Ryt %9@1@&161'1&?' bbisehicdiifle 2idsieé &6 core histone proteins
Rat her, deacetyl ases are localized to genes targeted

pleys r@pemtiesl orvlasim atmnsgtﬂpt@np} oteailatien msel x cyde hprogression, and

ei ns, t hat ar art t | ex
ioga}eggai oervgnts,a e tgeﬁlgr Eel 8f fchdé{g téeetilﬁflgg conérlglGIed by the
L yhetE CRERESRT of! AmiiH nﬁhlstd‘)l&'bu racJétyﬁl’blereh@B’@' @9AaTs) and histone
cl ass 1I HDAC enzynmes (HDAC1, HDAC2, HDAC3, and HDACS)
ﬂmwaykaeesr(HDi‘bﬁi)L Hlsm:hethypemtylatlon is assomated with transcriptional activity

gg?ﬁ%%,%\%% Oﬁﬁe 2(1)(83{3‘?1% 65% Wgtilp?‘@gw i Cf?‘sceggé_\ and so histone

géafcgtgfagé’st cafi Bk lohd@esd £sYéH2%m§ﬁc ﬁﬁnscnﬂ-t%%%l ?éibgesg&gz)
AC1 and HDAC2 are uman ort hol ogues of the
yeast transcrlptlonal regul at or RPDS. AnaIyS|s of the

redicted a o acjid se ce of HDAC3 g
Bsierbauiiy Jrasiens a8t Gt e He DO R aPEane Py binding
a f
PSR e IR g T S o
phoadin eoeplie. Ptivdreiroiginsthit e paait rof dhiv edmplexi, terfAd co-repressors, are
replication or repair of DNA dapage can_oc

ur
respegtie forfaraskng die grgentabe #@FeSé@éanB! &% fopughly homologous

AU EPAC ol LRI B B RPTBMYACH) o B

absor bed strongly by DNA; highly reactive oxygen
radi cal s produced during respiration and ot her

met abol i ¢ processes; and chemi cal nutagens found in
the enV|ronnent whi ch may be ndn nmade or natural |y
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DNA can be danmaged in different ways. For exanple, the
four bases that form DNA can be covalently nodified at

WO 20070WB1P0Si ti ons; deam nation of an ami no greEUPRGB008/002658
common nodi fication resulting in a nmutation of
cytosine to uracil. Oher nodifications include

i MBS AR ridlis SRy ShbShn st GpEhl Fuah differnt
i %Q R?gﬁ’% ot e @bﬁaﬁ@h%l BDATY SRVADAT 46 IEShirs orthologues
a ch may

betwee es Whi Infra-strand or ] ) )
dfnther yeast andscripivarlateguheroRABBapewlysts afche sprediegdi gmino acid
the treatnment of cancer act as crosslJjnking age . .
STRREFE R RS RIS HP OB PPN P i S AR GO0k With a predicted
ence of human 25 DNA has identified

%&%?@%@%@f hought to be involved in DNA repair
and replication. Damaged or inappropriate
I ncor poration of bases can be corrected via several

licagion aHcl ude direct chenical reversal or
excision repair. Excision repair results in renoval of
t he danaged base and repl acenent with the correct _
HaRsarayHheleisahe iddhtifal arahbei cfigenes thetaicedoproteiqsathat are involved

tilised by cells to repair amage. 30 Bas
{BxON Baplipkism 97 ToREI0f GINAne DN OPRAZG Par AR digyeh @ mumber of
bas I : : i de [ _
BRRE Rl BRHRR An R Shit (g gt e
GRhEViIeTkt rdyd GspRidlFeUVC sayOlitatped yvertad stroBglsroy DNJahighty reactive

of the strand break by a DNA ligase. WO . ' _
COETH B PIOVRCE DO GoREBEONGE] ©b¢ BEiaRl Riogrsses; and chemical

repair involv L1 BYn 2081196 ine.
RRPEC ST IS b REBREL LB B SR iR BYn LS pecuring
produce a "bubble" by an enzyne called transcription
factor EH, scission at the 5 and 3' sides of the

BAWageubadunsgeddp diffaentvays. Byramples ther fopnkases gy ym DNA can
B Pl 2ot AFBRRET popi@lS: ool 30 olarhiffp ¢ common

HoaRLEHE SeduliROMMBmPaAFMSof dREsILOTT eficll0DiRd modifications include
m smat ches utilises enzynes involved in base excision

megpaiteheantdr pxanele il conaersicacd ghmaidineria uracilnsingls strang Beaks in the

exanpl e. prqgteins . en ed an .SSh: .

SRS B0 R VSR BORaREL SR, PRl s v

Ay Bl ihed-sipdindl 19 R@r- SRS SBRSal RGN oS RGEIIRS REnisivised Bithe treatment

nKerlted formof colon cancer. The repair of the

of samatrcdst ascrosshipkimgageddy: t he DNA pol ynerases E and a

15 In addition the repair of single and double strand

breaks in DNA al so involves a number of proteins. The

TR0 Am A GShE Bridi 3fcPhAtkRubdd thieXBEMpIRODNA skfince of human

proteins involved’in base excision repair. A double .

PINArithsbidealifiéd aremdi 34 gendshthouplt th becinvolivgdtinoRNg¢ repair and

the free_ends of the break.or by honol.ogous .

AT RIS £F UPRIOP AN RaEOr g et fog be corrected via several
I 5L B ! &itddt REBrevbRhl 6X8K0Mi6n BopfalrdiHkcRion repair

?@%%%‘é%%?gﬁ’é%q%ﬁﬁe Bl SAAARAPrevoEl B Mo Mpiice P

RRGAs th geneal dfthetdamagédibasemnd ogplacsmentwithitheedraat basd. There are

e i ol Fearsion Faate GhIfed By ScllsTto Sepa DRACLEAZE.

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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We have conducted gene array analysis to identify
genes that are characteristic of cancer stemcells

woMiog18ow an up regul ati on when conpared to BONGB2I06/002658

stern cell sanples from 25 normal or benign stem cel
popul ati ons. We herein disclose these genes and their
use in the identification of therapeutic agents useful
in the treatment of cancer, in particular prostate
i i P ARNESh by BHRAYS tei
Gl ST oA, JRUROB it 9L 008, by o
ficove; hsepdiatingrias eDNAdisgahdss tr rodicat ®Sbubbleheby an enzyme called
identification of cancer stem cell, specifi enes. 30
DSRS0 TEEFrERoD a6 S5 688 SSTAPEREPlaieecd aical Teplacement
! I4n AT 4 §:Nhdl AYRIBHIPhe strand

%@%r%gg io%éf\g(&/]lﬂ (%géél %Sgéﬁyq%lﬁétp%m at‘:g teeséﬂt‘ he’h%ct %i ty of e S
Breglabg 8 DNA gigaseel | specific nucleic acid nolecule, or
a pol ypeptide encoded by a 5 cancer stem nucleic acid
nol ecul e, wherein said cancer cell specific nucleic

, Lot . . . N S )
St S Btk BYSHLPRs POMARE i A MR R b 8F pismatches
aglisds SR RN Gevokted i Hassaeistth repaiSiid bt that-réGnisa the mismatch

nucl ei ¢ aci d nol ecul e consi sting of a nucl eic, aci

fs guenple paeteing capaded dytMYH2 and gisstomargyndsdg aalﬁmatcﬂ by MLH 1 and
cession nunber.: i.li i.C ' . : : :

AEE Pt i AL ogy it Bt i aoRR e Tl ik ¥Ehit o nberited

fo@ dTuelddl dandd! ThéRipgie B theinfisthiatch & cdrhplpted by \tee BINA polymerases €

whi ch encodes a pol ypepti de wherein said pol ypeptide

Pl &t em cel | specific, characterised in that said

agent is for use as a pharmaceutical. 15

In addition the repair of single and double strand breaks in DNA also involves a number
of proteins. The repair of single sirand breaks utilises many of the proteins involved in
base excision repair. A double strand break is repaired either by direct ligation of the free -
ends of the break or by homologous recombination. Errors in direct ligation are associated
with certain cancers, for example Burkitt’s lymphoma and B-cell leukaemia. The BRCA-1
and BRCA-2 genes function in homologous recombination and mutations in these genes

are associated with breast and ovarian cancer.

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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Hybri di zati on of a nucleic acid nol ecule occurs when
two conpl enentary nucl eic acid nol ecul es undergo an

wapmuoizeof hydr ogen bonding to each ot her. ThepCcT/GB2006/002658

stringency of hybridization can vary according to the

envi ronnental conditions surroundi ng the nucleic

acids, the nature of the hybridization method, and the

the 20 nucleic acid

nol ecul es used. Cal cul ati ons regardi ng hybridizati on

conditions required for attaining particul ar degrees

dfccatlingnigen fiyst aispeod iof ¢his iwention thardisontvided akent that modulates the

Mol ecul ar C oni ng: _A Laboratory Manual (Col d Spr g

pEtFBOf @M&?@Weﬁﬁ%@ﬁc otlgic apid; mfz;}em%@é.apomepn e encoded by a
¥

s e B0 ARl B B TSGR B SpdoBc i pjd motecule

Nﬂeleetedﬁ%(mﬂle%r@hﬁ@n?@ﬁﬁg 6f: Chapter 2 (Elsevier, New

York, .25 1993). The T", i1s the tenperature at whi ch

50% of) a gRvB¥rleier agid Bolesulsysprsigingc Pf #rotuslai¢ eacids sequence as

hybri di zed 0 y trand. The fol |l ow ng
is an exenpﬁajg?sgﬁ%% @bmd '45€?P on conditions and is
not | iy ti AQhucleic M8dYmbleghleStohsidR gc)éf (2! diRWic acid sequence as

sequences that share at |east 90%identity to
hybri di ze) rqpmaymipdm"im bhy Sensal a&p%@@rmmbem hour s

Wash 2 SC t f
i nut B e NN g aatgrag TBE Ry ey der Stifgapt furidisation
each VIO 200{EHR81bPEY BRAO6HA0R6R3uH @ }I)Stowng B6Ye and which

(al l ows sequences that share at |east 80%1dentity t
hybri di ze) ewﬂﬁﬁ @i E‘dwpmﬁdgwmelswlétpﬁm:m stem cell specific,

b o Sttt bl Shi Caenbis a6 us %5 4 PR AR L o

5 Low Stringency (allows sequences that share at Ieast
50% i dent i tg to hybridize) Hybridization:6x SSC at RT
Hybrdigatiamr o @nﬁdehdmds mpdeshleatcclisaghert twa eomplemen@acnuclem acid

g{%gg], £9 S%fﬁg%gﬁoqﬁ u(ggi"eil ea@t%%)o? ﬂa(ﬂihgr et[ﬁerz rs%:"rmgency of
BYUrREAtof can MhlySloB@Hing&b Yhe SRiPnRAGHAT cdrﬁht‘?cfhs%gﬁﬂﬁﬁﬁng the nucleic

According to a'further aspect of the iInvention t
acsdsp rtbmndbme af thg dybridinaionnmeithbdf ewd theecampositidry amd langth of the

BipP AR iresiomised halcBBuPe Sonamedubn AN heo s eauired for

&%hgtﬁaﬁ&u%-degees 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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i) a nucleic acid nolecule as represented in SEQID
NO 1- 452, ii) a nucleic acid nolecule that encodes a

wo 2ado7ands1pol ypepti de wherein said vari ant pol ypeptBo®e/002658

is nodified by addition, deletion or substitution of
at |l east one am no acid residue of the anm no acid

| eic acid seguence 20sel ect ed
t AT ACT ‘9,_'. o 1 Eé!‘; S, !..v DX1A1ZEC)

. ”

126 IS SLIBWE SPRICRGE gfarafic & et
sa | ypeptide is st I S | £ 164 nucl ei c
ac bﬁ%?é@ﬁfe t hat é§€%§g%§§{%%?5pe%¥®aé6g8%§?§ting of
any@Eh pRicaCi d sequensgesHS al P FerEr0 sdnites ckahl e 1 by
Genbank accessi on nunber; characterised in that said

ag®eshitgickor use as kx PHariEceutd°edpr 30minutessachnt
pol ypeptide may differ in amno acid sequence by one
or nore substitutions, additions, deletions,
1t S BBt ARS aWBk & eqiBceb BraP EiRSS it ledsh 5@ d amitPid iafbiidive)
Anmong preferred variants are those that vary froma
r efBbedizetigo| ypept i dix $5C ebRE éo §23C fos LardO0dwusti d
substitutions., Such supstitutions ar trbg)s t hat
SuBBeshiabicestvisen o HbSSEIMREYO S8 G AT G0 TS Hehd
of like characteristics. The follow ng non-limting

ist pf amn ' r ' ' : :
aptras NSl e o fiGh SRH R I F HRRNE, Altematively, sid
idahernhAgoni) gl utam c acid and asparatic acid; c)
aspar agi ne and gl utam ne d) arginine and |ysine; e)
I sol euci ne, |eucine, nethionine and valine and f)

Bet o818 Pt st P b R R brovidld an agent that modulates
{hBViRAYILP B heslieBEdP ebpahs e anefe aﬁ'ﬁl&&l}héncie regicaded by a nucleic

| east 75% identity with the p_ol_ypegti de sequences as
#nad siotatinlecielested, frome thiereaiepegPmsIsBREIOR | nTti onal |y

equi val ent _pol.ypeptides thereof. |n h.ne

t he p’SI ype?)g\l‘blég AHETRO S?u_tl? %sarse?reégrg/gq %e%@?@ %g'r?n{)htrsg’

pr ef efpbl vy, afucleRasdid WTedutks Hat e¥codey @NvarRAE pPlypéRidablherein said
at least 95% identity, still nore preferably at |east

97% i vjzurmn,t pglypgmidle m)_mpd*ﬁeéﬂayméditipna@elﬁéggqr sgbstjtution of at least one
qusgit %311% novﬁcﬁ({‘ qetﬁi ﬁe g ngip‘)?lg(ggc'ig ulgﬂéeﬁc(dcl ée%aaﬁl?c‘feic acid sequence
| nventdiqneSabf tBEERLp kndstR@lof BER] IFIRO: Rraewadbivn sad gblypeptide
10 pol ypeptide is an anti body or an active binding

part ofstamcelhspdodidy. | n a preferred enbodi ment of the

i nvent.jon said antipody i nonog¢l onal, ant.i,body. or .
acti vBDbi n@itH ewaﬁctCP Pteongthatrenpoies ar}’roé¥PeePf'1 G contsistihg of an amino
embodj fygn i Lien sandbrnti BodehBark ion number;
chi ms?gg é\ergltﬁ%%%eg?sofr%g&hunani sed anti bgdy e:pr odugg%essggn

I ec onbhayanérised tinthelssdid agemhisdfonuderas aphainadscaticabgi on of

said anti body with an invariant or constant region of
a human anti body.

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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Chinmeric antibodies are reconbi nant anti bodies in
which all of the V-regions of a nouse 20 or rat
W@Elton,b_méyl are conbi ned with human anti body C regi/gB2006/002658
Humani sed anti bodi es are reconbi nant hybrid antibodies
whi ch fuse the conplinentarily determ ning regions
froma rodent antibody V-region with the framework
regions fromthe human antibody V- regions. The
comnpl. i ment 1.0 i i ity wi
iF BERBHE T o, LG Plypob B Rcs Hah, 1ol Tt identty with
e ?ﬁi@e#sieglgﬁncﬁdﬂad herefndisbipsaty tor Hoagynents auvefumctiorally equivalent
majority o the variation of the V-region is cq
ppﬁ@fsptid@s deereath e e ope GrbRIIeHE he aalage%t’cd%? REV i Jeagt B5f identity;
the anti | ' t 0] Jagti i
A E e e
rhdr@ BréTerablyuata sasa a7 Yeeidentity,omnd keosh préfenabiyent dessp BHgaidendity with the
the foreign antibody and its renoval fromthe
aB1iRe aid SPIENCBIUATAE] PPN c and humani sed anti bodi es
have reduced antigenicity when injected to a human
subj ect because there is a reduced 30 anount of rodent
Hhia SrefdhRdeingi)liaaiti dfatly iwiehtiom sdithegemtcs rbpaippeptidg.dirieferably said
anti body, while the human anti body regi ons .do not
folypeptide i§ AnjapiRey or @B geREdm: Hggﬂ%g@@? pofYa weaker
i mmune response and a decrease in the clearance of the
anti body. This is clearly desirabl e when using
TahepaBetsd enbatinBadoRhei invdrhien tsaidatmibotly é¢ ahuemavlonal antibody or

di seases. Humani sed WD 2007/012811PCT
active binding part thereof. / GB2006/ 002658

In a preferred embodiment of the invention said antibody is a chimeric antibody or a
humanised antibody produced by recombinant methods to contain the variable region of

said antibody with an invariant or constant region of a human antibody.

Chimeric antibodies are recombinant antibodies in which all of the V-regions of a mouse
or rat antibody are combined with human antibody C-regions. Humanised antibodies are
recombinant hybrid antibodies which fuse the complimentarity determining regions from
a rodent antibody V-region with the framework regions from the 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

11
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anti bodi es are designed to have | ess "foreign"
anti body regions and are therefore thought to be | ess

wo swoogeni ¢ than chineric antibodies. In a pred¢EcB2®6/002658

enbodi nent of the invention said agent is an anti body
fragnent. 5 Various fragnents of imunogl obulin or

ant.i bhodi es _are kno in the art, i.e., Fab, Fab2,
%&)&5302 ,a_fi*—@‘?ﬂ@é,g _%ﬁ@ves@_ﬁw sloreigre’ anpbediiyegions s erq thergfore thought
B bd folEilsfnipBliE kb AL dfbos L Ne | mmunol ogi cal 1y
active portlgns of an 1 nrnunog Sbul i n heavy chain
vari abl e region and an i munogl obulin |ight chain
ari ahl e reqgiqn, coyal ently coypl ed together and
&%ﬁrﬁ ﬁ‘éfeﬂc?ﬂgwog%f‘é% P ﬁ’@élll‘fey 197 s Agent & AyendibedyEagmenty
fragnents are generated via proteol ytic cl eavage

(wth, for exanple, papain) of an intact

Varrowohgrhents of mphemglehuliA dfab@bddiegire khownipthes®as ile®Fab, Fab,,
.ol ned. F a nts. these fwo fragnents are | .
F&!bﬁégﬁb;a}‘%t Eév %%Eﬁ% ﬁffm g\&eﬂgiﬁ?ﬁaﬂ%@ % BYHBReTICPIptey cqusisting of the
IhAEREIBEIcAIBS Mive - \off &m%p@ ' ) G | o
consi st‘%lﬁgﬁgf %ﬁé’%n"&%’g. ca ;‘7’1"3’8@3‘{55‘%@??%%&%’% &glon and
am improegighwinulight cheiavwaridbleabgion, aevaleatiy eowslgd eopettied and capable
ap i ohbulin I'ight chain variable regiaon, )
ggﬁpg??gﬁw&lggﬁg |t%an $ERn E ?b g‘ﬁgn@rgﬁ ats| gengyated via proteolytic cleavage
ePegi fo %ﬁhﬂlMepFﬁwiﬁ)goﬁ th MadNhdrdEReloBulih 355 e C Wb, fragment
al so be a single chain polypeptide containing only one
targprises Haonjoueedi Bl éragmgnton, Wirenathbseatwo drignichir &efjoined by the

that contains the thre of the |ight chain . L
R o ies o610 S FBan TAETSE! WIS heR Ky EHmoRt is multimeri
iR RbRNiEG Hthe G tacd; | g, i
A e T LAY Lol PERAHonT 87 b sRlghfhobiiButin heavy
ohaith vatiakle ragisncarst enl innghbglobalim light ehyin eathbialkddion covalently
scﬁl(f)gei fic Tﬁnti odi f%me% fgyom anti body fragnents,
¢dmpLedrigether,and eapble.otweri figrllchndiaa o an wiigss énirampent could also
s 248n926ch Y t o8N 0i; ' .
frag rrgglt SChgﬁle pg){ygig%gqél ?/OIga{elﬂﬁel?a%lelg cg% g@gr &e}gagrli]? r%ﬁ %}ﬁle fegton, or a
fregrpent ¢hdredfi thatsconfainshibe tlebe CARs éftkealight etit egiadRsregion, without
obulin or antibody fragnents

These .a{%g ot her _i mmunp { Ls
U BSRPAHOAIEHE BEBpETEPle Kglops of i BAEmeEH WAwOAgeNtaining the three
r4d ' i I t : : S
GRG0 10 i) QRSB ASSPTYSI B o
Iltllnil‘m Bpﬂu(ljﬁl:l agibofixist lerned dros) antiliddyclirhgnieniud, (lhﬁglljaltsnﬂﬂ\l example been
direct synthesis (via expression in cells or.
%ﬁ%‘ﬁqf?m%a}rll‘%ep%tfm‘%ﬂ% 2@413;5% n@ﬁtfg%g?%?@f%| single regjon (fegiain) fragments
. . ) ; i bl . .
% B AN 5 ion s SU0ES L B Pfuticd e,
Hiese bodyothar innbheoglelgilinnof iyt Sagre@fty ‘agd within @he scope of the
hybrj doma exists for a specific nonoclonal antibody it
ipLeryion” 3t fifen deRETIRA Ot cHigaE] IREUEUSSY deibeplsorfugly as Paul,

i : r.act fro id. hybrid
PRl a Myt ooEn B TR S TR LR AT Cudl Wiy o oot
thelogy\RoR0 @604 2BEHPSHIKIBRO0G4 QRBEESon Nl dellake NcHomically) of these
f1il_dent [ f%/1 cl ones expressing, scFv's. Alternatively said

TRy PE WaK as sybiasis Pl spmpingtgny therspent s* . Domai n

anti bodies are the smallest binding part of an

anti body (approximtely 131cDa). Exanples of this
It echossibdgyo creatdi singlosadable r&Hons, 24 &allbd GingldShair Qdtibody variable
158, US6, 127, 197 and EP0368684 which are all
eEeB Ansrens dsul eler bylrisloma eistefar acspetifistrponactonal antibody it is

T T p——

fioaguaihthybridoma via RT PCR. Alternatively, phage display screening can be
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10 A fragnent of an antibody or inmunogl obulin can
al so have bispecific function binding two different

wepiovopss: of two different antigens. Pr ef er abdyG820106/002658
chi meri c/ humani sed nonocl onal anti body to said

pol ypeptide is produced as a fusion pol ypeptide in an
[ t i tabl t . f i " .
ST O PRERonst bRl SR Biteunlind] 3R Rk o8 “domain

ahfiodiyf #hdh&ts DT Efodlaie dnteaRdi 48 Mhe Sfalléte biMlieN p@rof an antibody
sai d "anti bodi es are opsoni c anti bodi es, Phagocyto

(eprowittiatete d 3kPak Fempleg e thisaiepeioesst 5hgi§c1p@gik@c§ﬂs§8 248, 516,
R AT SR, 3 OERHIRSYd B Ay et

théis@ltitbdye particles and activated clotting factors.

Opsonins are agents which facilitate the phagocytosis
of the above foreign bodies. Qpsonic antibodies are

her ef ' ' whi.ch i | Qlin antibo
RS TR I Bl A5AAPT, LU Bl aniocy
VlaBle b BAEmést: 25 Preferably, said antibody is

provided with a marker including a conventional | abel
or tag, for exanple a radioactive and/or fluorescent

d/ It ..l abel . ' . .
R¥aetiopER! ahBEmORRR: rBimbforublifhusd Alotfho fynotion binding
Qo EfFtleROViop8: IMtae Meidreitagtiggsoci ated therewith or

crosslinked thereto a therapeutic agent. Preferably
said therapeutic agent is a chenotherapeutic agent.
ref erabl. al d. agent.. | I . : ‘1o
R RERLE g BRI TEE o] rBofERaliba (R p A Feptide s produced
2208 Q41 SolyNepti@BI0 A6/ H@2EEBnCyatasaliabihaddptel for transfection or
mel phal an; carnusline; nethotrexate; 5-fluorouracil
teans tioreof prekapticopaukaaotieieatsor ubi ci n;  doxor ubi ci n;
epi rubi cin; vinblastine; vincristine; dactinonycin;
mtomycin C, taxol; L-asparagi nase; G CSF; etoposide;
&G fohh&i fr6ferrd@ enBb xR HtheBEthiddEsai dadiboaies e dpsohio antibodies.
51n an alternative preferred enbodi nent of the
i nvention said agent is a nucleic acid nol ecule. For

GRS BB AR B R g e v
i%ges.ttilaﬁ an \IBSHs O oS Mo lousen@ints, & sbedralend ecllss céll dehis| insoluble

dinterfering RNA. A technique to specifically ablate,
pretides umdt aasivated clottinggifactere. | nsering tare nagsnisd Bilnbe facilitate the

@Hggcp §SS§ 5 t all)cfvgifrﬂe@igen’r {){;“(gl?%o g)%g%rfc’l?'%lnhbﬁwé Rilet RENSE antibodies

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;

13
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which results in the destruction of tnRNA
conpl enentary to the sequence included in the 15 si RNA

wodoeowser The si RNA nol ecul e conprises two  PCT/GB2006/002658

conpl enmentary strands of RNA (a sense strand and an

anti sense strand) annealed to each other to forma

doybl e stranded | ecul e,. The si RNA nol ecule is )
EYPep PGS A GH GRBHSIEE TEogeRdS A ¥pTowapl cytarabin;
besrabtoputte; 28autRgiiasDaRhoMRlnR irﬁﬁigi'hf er\/ﬁﬂﬁé‘sﬁh& vincristine;
bei ng el uci'dated. Many organi sns respon to the

dedmenyeingf mitomlytia €3;r taxdb dLiparbginaset | GaiSMgetwposide; colchicine;
ascade that |eads to the formation of siRNA The
(éf’%%r%‘?f’émﬁfm?% s and CPIRIPERFCINA act i vates a protein

conpl ex conprising RNase In which processes the double
stranded RNA into smaller fragnents (si RNAs,

dip pn oliematiore yprofered embodingdnt defsthe rinyerighhgaidvagedt is a nucleic acid

beco art_of —a ribonucl eoprotein 25 conpl ex. The .
BFSONTes EPEraBint? o TP ficu SBEBTS § el Bisyfpring RNA.
naRNA conpl enentary to the anti sense strand of the
Si RNA thereby resulting in destruction of the nmRNA
At coputiferged embodimenhenf ths piswentioh $did rivcledn taciin ntodenk is a small
i’;\'ﬁ rgr oviﬁgg a pharmaceutical 30 conposition conprising

L gB%~Ccording to the invention. According to a
further aspect of the invention there is provided a
conmposition conprising a nucleic acid nolecule
deteshigue fio spedifieallyr ablase geomes figtction inthrougDthe introduction of double
2007, 1PCT/ GB2006/ 002658 . 1.).a nucl ei ¢ aci l.ecul e,
SREL Ry 0 5 ae A THeT Bl R ACBIErE BGA GRS nto a cel
hhicBERIR iNDie destrftdtfon of mRN Aaco%t%rﬁblﬁaxgctb Ihd G EdteSncluded in the
consisting of a nucleic acid sequence as repr élsent elé
IR N i odechildo yTiEeniRNiAkmalecws somprisusritve cpniplanmdntarg staeisof RNA (a
acid | ecul e that hybri Bses der stringent
Ry rRC R An cBBTRaR PO ARoald RueaPiotheldp doms pelable stranded

[ ol : .
Sy IRt Tie AROVEIRIC I BPIENFRvLL o6 HRERLEHR gono which
Idobedbhatpdt 0 a further aspect of the invention there
is provided a conposition conprising 10 a pol ypeptide
conprising an am no acid sequence selected fromthe
CRRsh OF RAGA afte DBk | S5

e o Sherttn® 1P B MR SRIA SR RERY bl vospond to the
Bentimn lof slovbls sstrandatlURNAr by activating nicasdadp thay pejds it ehe formation of
V\lﬁ\@giﬁhsai d vari a({wt {'s rmgic{)i ed by, addition, deletion .
SR tb5HS PIssensh drdoyble gaded, RN Anartivgtesct aroteincgmples comprising
RINGs AR Rhige E%c@%’%? ‘iﬂ% BGH1PsEARMH SEN A in A RS dr ﬁ%{gments (siRNAs,
Genbank accessi on nunber;
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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a pol ypeptide conprising an am no acid sequence
encoded by a nucleic acid nolecule conprising a

wombieisiaci d sequence as represented i n SEQ | Bt MEB1606/002658

452; iii)a polypeptide conprising an am no acid

sequence encoded by a 20nucleic acid nol ecul e that

hybri di ses under strinpgent hybridi.sation conditio to

t he Alcl eia@ualé}coacréome@gvls cp 1‘°(t1nig)°f3l5’8\9félcaar?b‘{] mugrhcgsés
enco@gﬁes%n%gliy\%%%ﬂ[ﬁﬁomggﬂ;n said polypeptide is stem

cel |l "speciftic erein said conposition is for use as a
vacciifje. 25nhelez pridf erdleulemoositingntofof nwdeicnodft sagyence as

sai d conposi tian include n adj uvant .and/ or a

carr irﬂ?fﬁseAF?dd’ajT&b]éﬁtbx er}a@ﬁ%@? %n%?beﬁr ocedure that
aug”‘?ﬁi.s Sdp?lﬁélt:ilcc adidHBRCHIESRAN $KBrilliBesA ihd&e BFinBynt hybridisation
nmodul at i ng e activity of immuné cells. Exanples of

adj uvaatisiohntd thdequckse 36d exalepilein) pr (B #hevggnd which encodes 2

adj uvant, rnuranyl di peptides, Jiposones. .A carrier is

an irﬁ%ﬁ?@@‘é@ﬁ‘ﬁhﬁﬁméé&&tlmpﬂﬁ lsv?/% Cegﬁﬁ?ﬁﬂétcb a second

nol ecul e, augnents imune responses to the latter.

Sone antigens are not intrinsically inmunogenic yet .
Awordigg eapahther adpegeofehatnvagticmtheisds pravedadarepspagiion comprising
associated with a foreign, protein lLecul e . WO g s
PPV B TR ORI LS ILTIER SClEctRL A e Eropp pnsisting of
haemogyani n or ?ﬂﬂ%ﬁ'd@@éﬁ inSdt Bt AGE BSqueRty & Bpresented in
B-celt epi topesﬁtﬁ({ﬂ1 oT cePﬁs%gsi t opes. Thealpr ot ei nfep i
noi ety of such TBahten] by &teebankhaccessim amberpobtagyaijant polypeptide

provi des T-cell epitopes, which stinul el pet,... .
T-cell's that inWheIFR SeidnyaseRt Jht Fﬁ’gﬁegipgjéﬁ faredrgltlon’ deletion  or
B-cells to di ff{{{b Auliah B iaD i QsPhRS FRireAdi® réidlicPsOgie Ganino acid
anti body against the 5 antigen. Hel per T-cells can

al so stinul at e sigherceipresemed ieTilde § byKicabandsacsessigngumber;
T-cells, and a carrier_ can fulfil an _anal ogous Eole

generdting cel |2 OSSP POFRSTS, 2, LUH{RY |aCH Sequerice ericBded by a
ant i bodi es. V\heﬂuﬁgm zmi@trﬁ&l%gﬂet%ﬁﬂ%ﬁ{ga@eﬁ%éléic acid sequence as
e

conpositions of t present i1nvention are 1
adm ni st ered i nrephsemad mSEQADINO deé&ht abl e
preparations. Such prg{?%{)atl ons may rauti nedo%( contaln ied by 2

phar niibeut i cal | § PREPSPYHHH FAIMSHRE AP 4TS fS? e@ﬁ?‘ie?e

buff eri ng agent g, ;1 BF G3RY KBfeb VIS hat HYBRAELIRIE BfiingBithybridisation
suppl enentary i mmune potentiating agents such as

adj uvants and cysrakiicisstoathd royptdioncitl molstilerin (i) above and which
t herapeutic agents (for exanple, cisplatin; ey

car bopl at | n; oy ENesdphas MRMPPRRAS MeEaI S ROLRRRERS g, stom ool
met hot r exat e; 5'5540%)3' PHGAR shid 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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15 cytarabi ne; mnercaptopurine; daunorubicin;
doxor ubi ci n; epirubicin; vinblastine; vincristine;

walagbriomsmyci n; nmtomycin C taxol; L-asparagi NBSBGB2006/002658

G CSF; etoposide; col chicine; derferoxan ne nmesyl at e;

and canptothecin. The therapeutics of the invention

can be.adm ni.stered by any conventional route, 20 )

P %#ﬁg@ﬂl@@ﬁ bie BN S algiraps towqidi Skt giEaRs Rontain B-cell
EPiCopR Buf n§ 1T REN QPitdFRY, ThO pritXiATRbE - “carrier”
O T Tl LRy, ThO prerifRb Sy S oRA conjugate (e “carie
proteink pravides Boblt epiopes ushiclo stitutates Helpem T-cellbahat in turn stimulate

anti bodi e e used. therapeutically, a preferred royte .

A estapreite BLaSFS fielenipfiio o aliotd aBf broriuee mtipady Secinst the
bitfgeR! BRRYet MOoelS cRF Also AGhIuYRE ¥itey Rhiie COM &l i ytotoxic T-cells,
anti1 bodi es are well known to those of skill 1n th

and a c@sigeead fiyfil anaralogges wisinsgroetating Sellinddiate immunity as well as
cqtgqjgnents which will not significantly inpair the

Br61°6 P cal properties of the antibodies, such as the

par at ope binding capacity (see, for exanple, Sciarra

and Cutie, "Aerosols,” in Rem ngton's Pharnaceuti cal
Blieenedwyinigigted, ettt ilwmapetSO Ocorpyositiad- b7 1fhe present invention are

BHEGH1 5 aBmiefrsal, cgentriin B e r sSugbiqpreparations may
FRIBEETY QR$aih PhaRhRAHENG a{%@%ﬂtmgﬁo 8306 YE Lhe Wuffering agents,

resort to undue 30 expefinentation. The conpositions
pleseriiiveny eetnpalivla cariathrisnpgemeeryi mmbfie pbientiating agents such as

O T T Y
56 atin; V@c?&@ﬂés@ﬁ%ﬁﬁ%ﬁ SRR Ya0A8ERR: REAAMNEESTE e fluorouracil;

desired response. e case of treating a parti ¢ul ar
eiitatebive;, merdapiopudagic edqunbubiciesi dexbrutssippnepirilsicin,  vinblastine;
i nhi.bi ting t.he progression of the disease.. This may. _
YW\%?Q\?& _o‘%lcé)n%ﬂ“ NGRS dgr d&9ko %‘W%@aﬁﬁ;sgagéﬁ etoposide;
ESEMOIAY derrox@hiMOMeR 10 fmd PLRiRERRy, 1t invol ves

halting the progressi'on 'of the di sease pernmanently.

This can be nonitored by routine 5 methods or can be

nit ored.acc i ng to.diagnqgstic nethods of the )
?ﬁ?/ éﬁ?fﬁ%ﬁ?ﬂ“a? s ug’ge VR ﬁ.gn c AATRTBRieEd By 130y gropweRbional route,
Btna 8 ' ioch OBl t 08, b B
PELODA, S50 b8y ORAE IR 000, DOYPUGHERL S . o
e tberosalj inttavetions) istgaperipmgsl] ddamuscular, 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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10 condition, size and weight, the duration of the
treatnent, the nature of concurrent therapy (if any),

wo b@7epsei fic route of administration and |i kepd'BGB06/002658
within the know edge and expertise of the health
practitioner. These factors are well known to those of
ordinary skill in the t and_.can.be addr it
DRSS WP ETP OB S N ERE BE PO {1 BB Gr gy ok B cancer,

i %n!gﬁ ngume s6ibn o end Midéace.dddls may involve only
ﬂ%%%%@%éﬁ?§5§$§%o inagﬁons 5 thereof be used, that |
sidwing e progfeesion shifle dissese wmporatilyglthoughomaer prstredly, it involves
judgnment. It wll _he understood by those of EH'!!H :
heléing) the progressin of ﬁﬁ@@‘@?? p?‘i’i‘balne%t}(}ba i Sn%a%n%§ | ns?lge%i by routine
HBAMSor! AN rﬁ&ﬁﬁ)r&f adcBidRioP| BadPstEc method®di tlinvention discussed
reasons, psychol ogical reasons or for virtually any
Ietdier reasons. 20 The pharnmaceutical conpositions used
in the foregoing nmethods preferably are sterile and
contain an effective ambunt of antibody or nucleic
Afch Oorf At oA UEIRAAL BE c688d, T &f L pREOSIEr icBnditiviiteirgf treated, the
wei ght or vol umé suitable for admnistration to a )
eadritendt tkheonditipantie mdividdabrpasizaimphramefsss inelyding aggy physical
determining the signal transduction e n 0
Gomeitont Ba By vRiet HoguP IR F redhegh iy BRtis)iogneurispt therapy
@&Eﬁ@zf{h%gs dawesbhan fidisstfionualy Me BRMEs ABthin the knowledge and
Xp ES|OH, or by neasuring the phyS|oIog|caI effects

edpeitise ofahphsalth practitisieswiThese fantorefreatel

ti / si RNA | | b il t ] :
TelL a8 Thn 5 R a8 SR TSR E R, P el GlepipeRffption. 1 s
ééﬁﬁigﬂiy Sei%ﬂe&‘@ﬁ%t lscxergéﬁnﬁlh%em@ﬂcﬁﬁ@ﬂaﬂ@nqﬂdads or combinations

says wW known to one of ordinary skill in

{heofibt uaed] thatnisbihedighestysade flove apserling togsound medjeal jedgment. Tt

t he response. 30 The_doses af..anti bo Qr._nu [ ' c

wilhbapadeastaed by thoss g prary %ﬂ“&%tﬂb%fg Weﬁefa@%ag ppaftenay insit

ﬁﬁﬂg&é@& torpﬁ‘)ﬁégﬁmé Qbso fdrmBRESl reaHons, psycisiegitslanssens or for
the node of adm nistration used and the state of

tialiy bjeesther 1@kdoms. factors include the desired period

WO 2007/ 012811PCT/ GB2006/ 002658 of treatnent. In the

event that a response in a subject is insufficient at ,

tI‘p? héﬂlrr{a'cﬁltic P&%chégﬁhk gsbd iRitghRFegdaneBetheds preferably are sterile and

erfBetive y higher doses by a different, nore .

tetaihianexdifediivd ataoynt ob attébpdyray nipdeie !apjﬁ(fgleprod@cmg] the desired response

o3 S31t of Vel BB MRS G5 F IR I am R hefgRoq b response can,
gcgrseg(%%@ﬁetog@ %a&n@@b?@g“fzﬂnﬁ o RO Rl SaRERRlivn BeaeaTorkifihibited by

j1g, accor g to any standard procedure in
e c@nposititievia o uglogter systangsbyomeasuringndoyvishreana gfffegisesuch as gene

P, fos i Pgena e B R E e e s st dhe e gpeston Likewise, the
%%t%:ntg |%£ %@{eﬁge?gmwg%ﬂgﬁ i B4 R8NP d%t?x’ixgggtﬁby measuring expression

Ion conpositions W nown to

@A eheahdiluarl gérealiny callsit whidh dnhemtiaertse/siRN Adebipositien thsided. Other
amount, schedul e of injecti 0{1_?,_ Sj tgg?fﬁ{e i Nj ecti.on £ asurin
rmeties will helknows to eps ofprdiary skilljigdhea ganchepnmieyed; fppmeasuring
vary fr t egoi ng. Adm ni stration of the
é@%%ggli%en%%%&rgmml s other than humans, (e.g. for

testing purposes or veterinary therapeutic purposes),

is carried out under substantially th saweuﬁon itiqps 4 .
heddeses | dfeantiiody eor ALAeIR; asid ,ad@éf}/lﬁfg@ e efuRIect £a be chosen 1n

nma | . preferapl ’ ' ' i ode of
o o, Jaein bapnFelh Aol th Moblatbe wit the mode
CRiRktraRHeed M ek aaeiofilss @bfdt. Otier Fidomacdudd dbaldesired period
preparations of the invention are applied in

phar maceuti cal | y-acceptabl e anounts and in

phar maceuti cal | y-accept abl e conpositions. 20 The term
"pharmaceutical |y acceptable” ppans a non-toxic

material that does not interfere with the

Y B L o o a1

kgewn to those of ordinary

. o " .
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WO 2007/ 012811PCT/ GB2006/ 002658 acceptabl e carrier.
The term "pharnaceutical |l y-acceptable carrier"” as used

whenebizsneans one or nore conpatible solid or PETGB006/002658

fillers, diluents or encapsul ati ng substances which
are suitable for admnistration into a human The term
%éarrier" denotes an organi c or inqr%anLc i.ngredi ent,

ARt dhf PHREE itRat afcenensh itk Sttectd8 {Rspaliqieny b diceinitial doses
e TR G0 B SR e B (00 L QKA. mRFlogalfzed delivery
wajEa lolag befenipboyed te therextept thdt pdticht tbleearwe pexauites of t he
present invention, and with each other, in a manner
such that there is no interaction which would
ﬁltgaéﬂntdbéésléf anfIBEHy ark Bonfifstbd Gtk AIALIRGEY H §¥es between 1 ng and
eftficacy. 10 The pharmaceutical conpositions may
I':m_gt a@ﬁp@tﬁir&bib Ibeh@@ﬁfl@rﬂg]gldammg,acbardhlgdb rgy standardgrocedure in
@g:agt I\gh%e Elﬁlﬁltg h'%i szolrg(eﬁgflltg Halegeo gfc’etael;r;lﬁlﬂgg , Idgse%(:olf %ei!\npeerall 1 ng and
®hangeerdi,CRll FOTRARNIEPRM AsRidRYd Q&%}ﬁh@ to standard procedures.
optional ly,” suitable preservatives, such as:
Other ardoenls o Heoadmimjstratibw rod dh¢ anmippsifions el sheakbwn to one of
t hi merosal. 15 The. phar, euti cal conpositions_ may . )
%rgﬁ’\?@ﬁ ?@i‘t By %}Wea’frr ngvra'i’t“g;gﬁ}ena%ﬁ?i ‘fm%‘%’aé‘g‘efiwlen?%ﬁﬂgms’ sites of
Rifech ioh 18 o TRkt ' ing.
o RORDRICR oF daTifRiich e R TN B R EbRAhe forcgoing
Adinngstragion hef. thet dongpoations to nhanmskosthat than Wirhdnsa (e.g. for testing
earner which constitutes one §r, nore accessory »
PHBPIEE OB NFETF HEARFUAC, PUIASSDolffdsTed S ek Shstaptiplbythe same
R dtbns s fREHBEd Ay NTA @ﬁ%@}:ty abhl &g!hg%irf NE 2fbh¥$al, preferably a
conmpound i nto associ ation W th 2 T quid éarrier, a
livimnaz, yand i in¢ldéidg sohomthoman ipeimat® rcobo thorseapik, tshesp, gobt, dog, cat or
ngcessary, shapi ng the product. Conpositions suitable
¥8f2%or al “admi ni strati on may be presented as discrete
units, such as capsules, tablets, |ozenges, each
containing a predeterm ned anobunt of the active 25
Whep cudindnis@tdie rthe giposiceutivad prepekatidas safsthenmivetitioni Are applied in

ueous . li gui ds qr, non-aqueous |iquids such as syrup, .
@}%F?P‘Pe‘l%?a“é(rﬁcé?m?@? GHoRBHs Iy pla%lagq}ﬁ%%r-é?%ﬁagle compositions.
PR £fh SphrmaCH 0L 5&#@6‘16’6&%%{&”3 r?d?f—ﬂoXicﬁﬁﬁ@fiéﬁﬁatho s not interfere
steril e aqueous or non-aqueous preparation of anti Bo%l?/
with nthe | effertinensds , ofMthec bidlsgipalehivityl yf 3Be | mtiveningredients. Such
the bl ood of the recipient. This preparation may be .
PIEPHRALS Bh2% LOBIIA Foptrik alih Briforibg sagelisn Presgrasibese compatible

éljgkxz&g,ra?lh N3tiBhal S thir e AGRRE Sc8RY FHRAGR ROmBRERE Sthe salts should

be pharmaceutically acceptable, but non-pharmaceutically 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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sterile injectable preparation also nay be a sterile
i njectabl e solution or suspension in a non-toxic

weasoenigial | y- accept abl e dil uent or solvent, fECT/GB2006/002658

exanple, as a solutionin 1,3- WO
2007/ 012811PCT/ (B2006/ 002658 but ane di ol . Anpbng t he

ORI WA -
61 & e coRlgatiblRRolid Br ﬁgﬁiiidgﬂlféfb, dah&iid Bleencfabs?&@ﬂm%' slugstances which

are conventionally enpl oyed as a sol vent or suspending
arediuitable Hor adrhinsstiptiop dge aslmymdy. afbie térme¥ranidr” weyotbean organic or

G S N R R
FaRilde (R epatib® I cdpBrhRiraie phafnfidceitidaP CombaLiINS also are
suitable for oral, subcutaneous, intravenous,

tapablernfdwingaco-mangled withithe stolenles g theprebent fimtentlon,nand with each
RO, 4 B M LSRRk A2 i

i@l pYRRIacORichNGTiBadySs Provided a vector which is
adapted for the expréssion of the humani sed or

chimeric antibodies according to the invention.
t of the inve

B8 O A B R S S S SR EE s, includin: acet
Adi@nsd a0t efrivhdifl id D1 864i0hci8 RED IR Und BRoPHOBOLEE th PEalt.
chimeric antibody 15 according to the invéntion

According to a further aspect of the invention there

i ovi ded. a, met hod..f or .t he prodyction.of the. .
Ko RhRE8icR, APmaprio R b Gu SRgha RPNV, Ritable presorvativs,
&uRY QB U eAPalRONTRIN chiddle; dH1droBhiaNAIdhAghehs 48Y thitneARsf or med

or transfected with a vector which conprises 20a

nucl ei ¢ acid nol ecul e encodi ng the humani sed or

LS FEEL Lo LB BT ORAi b b o
BN YE pedpf 18f ansrdhSieindad Well%gw(r:l elfl Ithe %r}: o:it‘ {)ﬁdrhialm ﬁll methods

purifying sai'd anti body from sai S gro

iwalyde gherestep  of Boringimga thee nctivier agvat iaisp&ésbdaiﬁoxt tveith a carrier which

e T TR ——

BeasifdrRRd and iﬂtﬁnﬁel&%?ﬁfg 188 RSl Dmddafd ity %@fdcﬂﬁﬁon ?Yi(f)ith a liquid

there is provided a method of producing nmonocl ona

eamti¢rho finely divdest shilidgatriert drdoily aad theoyif nstessprinshapidg thee product.
cell lines according to the invention.

Compositions suitable for oral administration may be presented as discrete units, such as
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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WO 2007/ 012811PCT/ GB2006/ 002658 I n a further aspect of
the invention there is provided a nethod for preparing

wadwhrisdoma cel | -1ine produci ng nonocl onal aneiha8@®s/002658

according to the invention conprising the steps of:
innunising an iinnunoconpetent mammal w th an

DB TAmofe M Setnd kenidias i RTeBl e peceri pyediare water,
Renkay Isomﬁg@saaqu@oteﬂfabs%ampeh1aﬁa@ gaaaént ReL8RfioR  st@lle, fixed oils

| east one pol ypepti de encoded by a nuclelc aci
aro|covvindioaslly epplyehted solveﬁE@ duSpéxiirie Aanl,urrf. uBonthis purpose any

b\]%{ln‘ﬁ %ﬁlsr%%;b t%ﬁ?@%@ﬁ m%?ﬁ%}%g g t&a? g{g’%gil];?és In addition,
ﬁg%msnﬁlcﬂ%o&lefénﬁld Ay p@ﬁb&ﬁﬂf&%ﬁ&a@éfn 'b'l"gnjectables Carrier

ridoma cells of step”(ii) for binding activity t
omub@bsrpeqmtalde ofor (ioyal, i s)boutancens, ngntrdvenduspr |mitma:rmlscular etc.

s t oI|fe d/or tq cretes nonocl.ona .
EferbafoR i v b bentie s BERbRRHEAL o Sepoyag: Publishing
@50@5@@ p‘A,llture supernatant. Preferably, the said
[ mmnocorrpetent manmal is a nouse. Alternatively, said
I mmunoconpetent mammal is a rat. 20 The production of
Amwctihg takb famidr hophce sf the iimgntiyb tHegtoixipreowitda ivector which is adapted

| -known in _the art, The nethods _used to produce
&fg Hscrarsrion At tsdwmegisgd er ehimerio gtibadiesrermraingap the invention.

MIlstein in Nature 256, 495-497 (1975) and al so by
Doni | Il ard and Hof f man, "Basic Facts about Hybri domas"”

Amo@hngeﬁmd Buinaspéct | mﬁrﬂmhm@ytldﬁ It}hereds ]h’ysviﬁeﬂlvmrc%la which has been
é} V\:HI ch are incaqrporated ref erence.
AsErmer §r tensfestsd My thy ypeiex el%fpdmgethﬁ hv@ﬁms% of phipsric antibody

éc%oﬂh%/ﬂoqgglﬁegﬁ(ﬁﬁnostl c assay for the determ nation

cancer in a ject coniprising the steps of:
i)providing an isolated cell sanple;

According to a further aspect of the invention there is provided a method for the
production of the humanised or chimeric antibody according to the invention comprising:
() providing a cell transformed or transfected with a vector which comprises
a nucleic acid molecule encoding the humanised or chimeric antibody
according to the invention;
(i)  growing said cell in conditions conducive to the manufacture of said
antibody; and

(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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30contacting the sanple in (i) with a binding agent(s)
that bind to a nucleic acid nolecule as represented by
wo b@7ouskei ¢ acid sequence in SEQ | D NO 1-452; pctEB2006/002658
2007/ 012811PCT/ GB2006/ 002658 iii)determ ning the
expression of said nucleic acid nolecule in said

sanpl e when conpared to a nornal, t ched ntrol . .
I arfpither aspect phis YaRFieR 4° BrsBYLRTIGod FE PTROERE p gypridoma

Céﬁ-ié?xg ?{éq@lqgﬁg gl?tgl%@foglﬁl) antiDo@Bs McbLRPHG| tBOIriveRtién @rhpting the steps

assay I's a polynmerase chain reaction.
ofn an alternative preferred enbodi nent of the

i nvention _said, binding agent is an, antibody that .
specil i caPPyIBiTRE & pb‘l‘l&ﬁgﬁ‘fﬂn@é’?eé’ﬁcmngly ‘gﬂﬁucalneilcr:nmunogen
acid nol _eg%,@ﬂ% r @RS SRk jgl}gepm_ idg M dmir® adld sequence as
pol ypepti de varl Bnt conprising an amno acid sequence
that 10 vaepresenteddmTablect ey Emtenkabeessian numbet gefragmeyys thereof

addition, deletion or sybsti.tution, gf ,at | east an
ami no aci ®'r dsigiske ong rpoqufpg%ee eeied BY # disHeis, facffih énolecule as

i nvention sal ' gtpbe cancer. 16 According
to a furt ﬁggegeggégg?%gqﬁgq)nvenfi on there is provided )
a ki tij)conpfusiag Ngmphdyiytedi ofgthagiempurs gdcinfigridognpeteat mapgmal with
with a nucleic acid no] ec%lE _‘?s @%gsent ed by the

nucl ei c admﬁl%adéﬂé@foﬁn %1 Soh » 452, or an agent
specif; Cagcyeeﬁﬁg%b%%ldﬂaf Elgﬁ)oﬁfég YP&RIcbE 8y GITRYUrRioRt @lls of step
am no "aci d sequence encoded by a"nucleic’ acid nol ecul e
conpri si ngiiy fartdhdihg actoviity ts dgpetpeptade ofdps esent ed in

SEQ ID NO 1-452. 20 In a, preferred e i ment .of the .
i nveri) on @diuEng; ther hypmdama cfﬁg?‘ i @e?@ﬁgra{ge indfr 10" Secrete said
ol i gonucl j [ specifically reactive with

sai d nucl S@éﬁ(gcg?%ﬁ %Fﬁggg{)%mor sai d pol ypepti de.

Pr ef ev)abl yres@etiinkittic monquiorsi sntibotly éronpthe abltere Byaprnatant.

pol ynmerase and conponents required 25 for conducting
the anplification of nucleic acid. Preferably said kit

%1{(;3 éf&n@is the S{aﬁd Of e hAG bt RN S drRnalC Q9 dH CHioRgk. S Alldmatively, said

ase chaln reaction and control nucleic acid.
immunocompetent mammal is a rat.

The production of monoclonal antibodies using hybridoma cells is well-known in the art.
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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In an alternative preferred enbodi ment of the
invention said kit conprises an anti body specifically

W 2ackhizsel Wi th a pol ypeptide conprising an anm por/ese@e/00265s

sequence encoded by a 30 nucleic acid sequence as
represented in SEQ I D NO 1- 452. Preferably said kit
conpri.ses conponents required for _conducting an ) .

i mun Bﬁs s afSEREnng; f??@ exprspsign; afptid nugleie a@f daelgeule in said sample

anti body s I ' ' [ ant i body
VO 2007?/o1g@%%%%%%ﬁ%%%ﬁ@?&%%g:%‘i%?@éal ly
bi nds sai d pol ypeptide(s) and enzyme reagents requ!rﬁd
2 P ORI BY 1 MAGHRANG PRBITE HIHAGls S pigimucleotide
| ' .ﬁmﬂ& [ hod to screen
o?egﬁr%ﬁgg%%aﬁ{hﬁga%ﬁﬁgg BI at e%gtc'%ggg%tcf{ﬁ't y of a
pol ypepti de encoded by a nucleic acid nol ecul eI
el ected fromgthe, group consisting of: a)a. nucleic . .
et R o BT oAt Sibe aneniies s BipgbnEcAEcss on antibody
RS olils FPRY PR cdiity Sl BT & ropresentod n
$BRel) d¥2t éd2j or TblyperitideyvEmnbaokprsing 8| ammino wehiessquence that
i oS e S e Lo il o of
matieethihdladid desRize (i 1) above and which encodes a
pol ypepti de wherein said pol ypeptide is stem cell
specific; i)formng a preparation conprising a

ol ti.de, Qr se nce variant 15t hereof, and at
riplieg cabefiment opbe iusniion 4 FRCFRIS TR Caneer.
activity of said agent with respect to the activity of
sai d pol ypepti de. In a preferred nethod of the
Ancceding dm a Saitlbr agpenat of the anveatidatherd is providedankit comprising a binding

' f d th of the invention said )
%tgﬁ%pnegtgjlc\éﬁy gegg \Fegwﬁﬁ a puclelc ac?cij molecule as represented 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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Agents identified by the screening nethod of the
i nvention include, antibodies, siRNA aptaners, snmall

wort@aniginol ecul es, (for exanpl e peptides, cycPdTIGB2006/002658

pepti des), dom nant negative variants of the
pol ypepti des herein disclosed. 25 As nentioned above,

{hg‘g ﬁl!?err‘]fﬁe}ﬁghiﬁ : %l §Sﬁgd %{9&%&@%@ %gc%%gggmﬁgeg to detect the
PiabpeRLiidescdAasS REbSH WiEEhid fisiar ARBbayegat i ve

pol ypeptide is an inactive variant ‘of a protein,
whi ch, by interacting with the cellular machinery,

isplaces an active tein fromits interactign with
REERBE T p I e PG piinticad skt Boidil € et reen for an
ftfeat &lab mddug@bihe rREWE) BY atﬂb@ylﬁPﬁé‘& Enclded B9 AGHAME acid molecule
protein. For exanple, a dom nant negative feceptor
sebactsd fomdlee gronp gensibtibgofidoes not transnit a signal in
response to_bi.ndi ng of tllﬂe | i gand can educ(ﬁ t he
bi ol o@i cal & BRFlgg Acklmelen %&%‘E“E’HSI% aojglelq i, gpquence as represented
Li kewinSR0 IO daynnasd: negative catal ytically-inactive
Ki nase \% 2007/ 012811PCT/ GB2006/ 002658 whi ch
i nteracts momwldit yaol tholkeaulgetorpistingi o dutuchie sicidotsequence  as

h h |ate. t t t ei ns. d
AT R R
a celhyul ary Sh@nrad -actd WM&l thA BHHINRY uddRPAkingRnt hybridisation

transcription factor which binds to another
t r ansemidgiane rio ftlzec ranleio acidomalepule i (B ror (ii) ebéve drdewhich encodes a

control. region,of .a ne but..does not _increase gene 5
tr ans]%c?l_ ggﬁwct,lﬁlﬁn} %’g‘ﬁ@gy}i?eﬂ? d%_fsf qR oglf spee > mal
transgri ptioeRideaat SlepBUtiSE %H%b%l?lﬁgflé Wti?\#rﬁi quuence variant

sites wi thout increasing tran
appar ent tthewmnf asdiat leas oheagenetoelset testbdit nodi fi cati on

to the am acid quence o tides_ agents could , . i
enhan@e t h@e?mﬂlpﬁgﬁ%ﬁﬂ}v W %t{ségqe Eget“f/ vath ch & thegretivity of said
W th respelggl},l;e?ﬁag its target sequence. |n addition,

nodi fi cation'of the peptide may al so increase the in

vivo stability of the peptide thereby reducing the

ct POTEYSLITE! 55/b BBty SHa et 1h 8 pBegmsth g altemative
Wefehdd %Wﬁgﬁ@ﬂﬁkﬂtidn%%i@%gia}ﬂ .%ﬁhg&}ﬁét.e side effects

whi ch may result in vivo. i cations include, by
exanpl e and not by way of limtation, acetylation and

m datj o ternatively or 15 eferably, sajd . . )
Bines ideBfneshby e Shreataglmeipod ashhirmiened inghiieo aniigodies, SIRNA,
| j opdi r.syathetj.c.fare f .
et SR e bR Tk MR peptlky ol pRpfTesh dominant
reegbtiveatriansaif theggblgpeptidesdeiads disolokedle, for exanpl e,

4- hydr oxyprol i ne, 5-hydroxylysine, N6- acetyllysine,

N6- met hyl | ysi ne, N 6, N6- di net hyl | ysi ne,

A6 nDibRsd EbdR! e intehd HAG: edb@TnBfs, “domi
aci ds,1 oer(nf t%ﬁé@ﬂ&ﬁ?ﬁ%ﬁﬁé#{ﬁﬁg{l?%gﬁ i%%ttﬁlgld%r%m ngl‘Pt s, “dominant
megatiie” 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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20 wth a C, C3 or C4 allcyl R group optionally
substituted by 1, 2 or 3 substituents selected from

wdhadooo(2seg F, Br, 1), hydroxy or Cl-C4 al koxy.pd1t/GBRdob/002658

al so be apparent to one skilled in the art that

pepti des which retain p53 binding activity could be

nDdLﬂied by cyclisation. Cyclisatjon_ is known in the

hich iptegactssagimally with (argst mpisinsBgodges motgphesphoyylate the target

,. r . i . 7: - . .
RIS B Befog Bt SERIopR gty BREdins, preqfte 574 celtutar signal
Ngakayan dofaiems ndgahive riradecipilas SaddmewhichIBJs to another transcription
4,10: 360-363. According to a further gspect of the .
aRPE Rt T A Hrﬁ’é‘PEf’risgeﬁ?éb’? BRIHTO4 TREPIH QF 2t Bpne ik dogs not increase gene

. ¢ o o . .

EHRL T lon Al B0 ERMEACOTPS b0l (AOTRIG) ElcldlyUboupying promoter
bindiep sitesnwitlddt imreesimgafaasariptionet hod of the invention”

said subject is human. In a preferred nethod of the

i nvention said cancer is prostate cancer. WO
RO 40 31%1?11- td bEP4ER& qugﬁﬁ it ﬁf&'ﬂﬁidﬁﬂgﬁ ﬁefaﬁfﬁ%&%id sequence of
aspect the invention there Is provided a nethod to

papindes agentsrcoald entlanegthieridndiag aadicestabititycofiiiic tpeptide with respect to
conprising admnistering an effecti ve apount of  a L
uelest e ol K. BRI EoR 68 Peptide makplsp dncgrasgthe in vivo

. u o » r [ n .

TR R e kBT dEing 0 RSt Bl W Riptide necessary to
nhibiti theestivitp ofathd piypepliddssheeihudiBoloselln Thisuwbiildr advantageously

referred enbodj nent of _the invention said._cancer,is.
%fiB‘éet 1&1@65515 %éfd_e effecits Which qnge Fesit Ing¥Eo.t eMgdifications include, by

€ € hnd Glog" Wﬁycﬁj iiﬁlitgﬂéfﬂ, n%e ioﬁaﬁﬁf lofrYahiBh. Alternatively or
aut ononous growth; 1.e., an’ abnornal state or

wefetibly, eaidohadificitton inelidéytheape df yngdifidd dmeihatacitg i ehd production
growh.  The termis neant to _include all types of . )
Hareunbipant g svirthelicdpranelrsptifes. phyal dsapparkpl tgopgskidled in the art

' ely i g t f | SS . 6
e il 5008 Hlctied B Sl SRk prdtsBo  BgrcRtysine, -
segligsiné, | nAsholieyiBsime, ThalNrdimetstiodns, | NP d@E-trimethyllysine,
mal i gnanci es of the various organ_ systems, such as

eislphex i andes, iDrgmine acids prpithine. (et prodifiqations,{nchidg, amino acids

. it . ) .
LHARTR, € oS RA Sllons i) GuIRTLI1) Z00 Y g sl
Boin haks( ¢pi5 BreD| bydreaneel;sC, akoal.- Iceill alkabe afsurent to one skilled in

rostate cancer_and/or testicular tunmours, non-small Lo
@L@art ar repH8emwhichypigin 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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20 lung, cancer of the small intestine and cancer of

t he esophagus. The term "carcinoma"” is art recognized
wanm7oeser s to malignancies of epithelial or erdnGBR0V6/002658

ti ssues including respiratory system carci nonas,

gastroi ntesti nal system carcinomas, genitourinary

system carci nomas, testicul ar carcinonas, breast

carci nonas, prostatic carcinonas, endocrine system

ARb furthBidaspedtaTdhemvedtioarttra iy paided nanethod to immunise an

i ncl ude those formng from 25 tissue of the cervix,

anigra) agpinglsa eansorops eadition eeraptisieg AdRIRIStETHIEHN gifeptive amount of 2

ovary. .Th >y ' ) Wale

BRI i 7 el TR ESRETR 5 Arcifo BRI OB sclected from the grow

coRsTRapasd avéordiap ¢ theridvatisnand sarcomatous tissues. An

"adenocarci noma" refers to a carcinoma derived from

gl andul ar tissue or in which the tunor cells form

recogni zabl I . e ia 2 rm"sarcom”

IPépérFI?ggﬁgﬁg?ggggﬁ npéﬁégggfo nﬁ ?gﬁ%%? tunors 30 of

mesenchymal derivation. Throughout the description and

clainms of this specification, the words "conprjse" and

In @dithar prefemes grabedimprtnd thy Iy sRIORGAIICANGES S BHOgiHS Gancer-

"conprising” and "conprises", neans WO

2007/ 012811PCT/ GB2006/ 002658 "i ncl udi ng but not

Ad wkddetere thangn Scanotr tafére tdedils hatingdthd ampacityt for autonomous

excl ude other noieties, additives, co ents, . .
e ot chion SO B IS i grffeatin cll
clajnms-0f this A ' t ' SSES .
GHET® 05 G RSB I SRULRC O L B OTRBSSi Bncosni
R9¢dsbéa U étastihre iR sidse of Neglidnantle tedrkfozined i cells aibsudsheor organs,
specification is to be understood as contenpl ating v s
iplespeative 9f histopeshlogis typmejustage afyinvasiicaess. (e tewht eapper” includes
requi res otherw se. Feat ke : 1
SRS PLURYRS (58, Hefts, SRIERPTRR: apeaing for cxampl, o
HEAUPShEBRET 1 oid) Lfsteompdinal,i and Wedditoaurpary | wadtaras well as
aspect, enbodi ment or exanple of the inventign are to
asieneunemeowhich insludspmpbgnsneies sugthyis Jopwr coleip cgpeers, renal-cell

enbodi ment _or exanpl e, descri bed [ .

?aﬁ%]a%%t prBth e %W%aq%gr ?e%ﬂélﬁ%ntugfﬁ%lg% %ﬁéﬁ%ﬂﬁgﬁ c?l}1 garcmoma of the
1&151%/,%&&%%& sm#AOWiEEinE @BE chketobthe@xaytakes. dhlejteran tearcinoma” is
with 15 reference to the follow ng Figures and,

whrenogaized and mhferh by snalignepeies af endhelipl emendacrige tisgnesaincluding

) I 1 k f [ [ ia - .
S50 NGB POAEL bR P AT et e
OHGhEeaks, SaictlaPAN ) et anicimon{ab)l Bbsthtic eirdilomas, endocrine

conjugated to PE (Red). IB: Basal cells with the .
pienoearpinomas, 3nd imelapnisDiBempiuy saginengk dpclads digge forming from

f.orm efficienc CFE) than c1/.213: 1",/ : )

{ete? o ey B T ohO B LRGeSl TR g™ The term
AReIm ST 258! BrhiRds CabdifosykoRMe, ERESwaldh &chides galigiat tumours
the ratio of the control CFE. Results show neans

somepased of aginomepmisi andratcomatous Xisargr At Sadsmoparaigpmge refers to a
aci.ni_forned transpl ant ati on of, . i.hi .

cpma dentec AR en Tt of e M e Hymigf S oy recognizabe
él@ﬁdﬁﬂ%%%@m&ﬁh@f&in"@&oma” 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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25 (D) anti-PAP (E) Anti-androgen receptor. Bar 40 pm
Figure 2: Characterisation of tunmour 'stemi cells from
wa2doyopisinode netastasis of the prostate (LNVRCT/2B82006/002658

Tumour cells selected on the basis of 020 i/CD133
differentiate in culture. 2B. Invasion assay activi ty

‘SPﬂlé{iqlg/gegUg p}%t% P]lgtﬁ}rtéff ?Qr:] e|ta|(1)1d|P 1|(s-:3 ntgl) a'n?qipggi %(9 I mH)rdtoeasl Incs>t exclude other

%@Q?é&%&&%%@géﬁgg&%ﬁd fshpyre 3a represents Nal 3
Exprlessn on fro /C%{%%Eﬁ%eﬁ&s (PE434 cells;
d eason 9); Figure 3b represents a FACS dot pI ot of

ST RG U e i 30 o6 T ancel ation B BB G obpasses the
ﬂ@ﬂzﬁ;%nle% ﬁfémoﬁte;(t SRR reRirsd. I BY S]%a@ﬁéﬂlé&s wheR thR iREIANE article is

stemcells and prostates cancer emceflls.
@d,eéllm wpbcaﬁcatm:u o doncbeamnderstacd chss egpiempletingrdurality as well as

tlflue}a n?ank accessi on nunmber whi ch can be

PSSHRS EOX IRANIAL RS ASFhi h. gov. Genes are

aI so identified by cormmon nane. The content of each
accession entry is incorporated by reference and
Features]iintggerbechardctayistics, dompqmeiscdmndtalim«ziieﬁctsdmagroups described in
enes terlal and t hods not

101§ t"@%a a gfall'tlé;u E ag[oc 6@03% r%lc%é%ﬁplgfofj the 1nven{:i ion are to be

MRAFRSRE Bl Yl dpBlisIN KRS a§1y%‘ﬂ§e@ Gce Aot P 8F B€linSple described herein
prostate cancer (8p 10 16p) we can determ ne whet her

lllﬂessusttﬂnata@blelthﬁAWAtﬁDMH a2[ 31111/ CD133+ cel I's displ ay
| oss of heterozygosity patterns characteristic of
prostate tunmours in conparison to blood |ynphocyte DNA
Anemvbignas HPthE @ﬁx»e%asn will ﬁo@f%ldxmea By CRAhHIS @nEIUJnd%th
a mcrosanpling of cultures with 3MM paper and
felffarencesc thet followrdgdlipweds 8@Mpterinlsraad Metiiddsci nt osh et
al., 1998). This will enable us to discrimnate
bet ween nornmal and cancer cells and determ ne whether

e [ g
BEfE Fo Y fohfon BF PR o s0F il SE MRS OF RO (@ihgta: 14: A
pdraffmt setiiowe of prusmuc sicminlaellbd wAth bestucleat stpmpDART i(Bhe) and anti-
of tumpur cells are isolated and their [I)rollferatlve

S

&P $ 8 rdiveetlutsonmgated tﬁaPEg@’e?ﬁi B Basal aellaovish #hedengiype oaps”

LVO. Th fl QI8 tow
Yt et Babi o Bupfle AR AERE) HandiBi 1cp133) (CFE) was
At 644 HermindBek Or ¥olohdss- foﬁﬁédiﬁé‘l Hun@sk |0$)selected cells xlOO%. CFEs
HEA+7CD44+/ a2[ 311A/ CD133+ (stemcells) are isol ated

A cexpespat el the ratiat he tha sonttad ICFENBesulisogheivanicans + s.em of four

experiments. 1C. Xenografts of prostate acini formed by transplantation of o,p;™
/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 0,0,/CD133 differentiate in
culture. 2B. Invasion assay activity of LNMP in comparison to PC3M and an
immortalised prostate epithelial cell line, PNT1a;
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30 WO 2007/ 012811PCT/ GB2006/ 002658 Col ony form ng
efficiency (CFE): anchorage i ndependent and

wanehoisge- dependent growth The transforni ng pot/eBinaho26ss

of distinct popul ations (as above) of cancer. cells
(anchorage 5 i ndependence) is neasured by their

ability to formcol onies in soft.agar. .Individual
i aaspigsantc KR Sxprgssian from %y@‘%ﬁn gein(BhEAzdoeldy Gleason 9);

) crogcope. Co risons._ar e of . CEE and cql on
Eiepte SNBPIROTAEACS 99 Difd oENGRE g &%35#&%@8%%%%@ cells are
TR NTRBI etaﬁd‘égl'a/ﬁ&% rp@%i% RBrige b @Bﬁ%ﬂt lal of
unour stemcells and their progenitors to undergo
gl andul ar nor phogenesis in reconstituted basenent

rane (e,g. Matrigel)._ We have denpnstrated that
it S“saéﬁ}sg% &S a%agw%ﬁfo&rp@tatejr% aeHfaAIRIPRIAGE SARSST Stom cells.
\%_@ﬁﬁ/&%&% abfd G UnliR9 SRIPISREIR! bleXidehBrich g%@ﬁlﬂaﬁk) accession

stroma, In the presence of androgens. 1

Bphkeroviish asebe ecressti el hithyi/gtwvanebiai mili. east. Wankt yreaateb identified

henotypically simlar to jn vivo acini, and are te

& I2fFe ding cOBSHE %I{J%"P [BFIESSIPR SRGY &t mgpzppraﬁyg% .fer}efence and
R incCANE & l'arge aggregates
of sgﬁﬁgﬁéﬁgcﬁped ggﬁﬁgg§fﬁﬁﬁﬁ§w£%%?%us or gani sati on.
Nonet hel ess, the structures will often contain cells

at .show gegree of differentiation and can be

L riginal tumour. 20 Invasion assays

The ability of these stemcells to mgrate across
Matrigel is determ ned by the nodified Boyden-chanber

enbiyge pAisolated imeany sterh@8ll§ . M gration rates will be
eval uat ed usi ng

Using a combination of microsatellite markers associated with sporadic prostate cancer
(8p 10q 16p) we can determine whether the isolated HEA‘L/CD44+/oc2[%1hi /CD133" cells

display loss of heterozygosity patterns characteristic of prostate tumours in comparison to

blood lymphocyte DNA from the same patient. The analysis is carried out on a
microsampling of cultures with 3MM paper and fluorescently labelled PCR primers
(MacIntosh et al., 1998). This will enable us to discriminate between normal and cancer

cells and determine whether stem cells are indeed targets for transforming events.

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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25 tinme-1apse confocal mcroscopy, using cells
| abel led with EGFP. W have generated prostate

weEpiothelsium expressing | ow | evel s of EGFP. RecpayGB200t/002658

retrovirus based on pLNCX- EGFP(2) generated will be
used to infect the cell populations and 0418 resistant

o] oni,.es will..be used in no |I|t¥ assays. The | ow
0 orming e : : 3 ge mdepandent. and anchorage-dependent

bowahi on and notility in real time. 30 In vivo
tunouri genesi s Tunour stemcells nust possess key
criteria that define normal stemcells: after

’g%egprg .f(fal?l,gilgé] Ig%%nﬁagec}éf ecii%{fn:ﬁc ﬁé&{ll?ﬁtféoer tseabocxlrle; fo? E:aerﬂ:te} ca:lél S (anchorage
206hendnt 8]l 1P Glda 6 A3/ BRA6MS1IADId Finh eblofiestinngift agar. Individual
tunour phenotypes, to colonise in vivo, grafts of Stem
edomigs ar@rcah@ﬁé/ afien 2lsdaysashug avdnvested|ninrasedpec éCorgpaisdns are made
u te qells are introduced into the prostates of 6
?fgé%é\%ée%o T4l e, i muno- conproni sed mice. The nice

are treated hornonally at the tinme of grafting by

Mb‘??li&%ﬂ@ﬁyfn i éT?BPch@ﬁ:itﬂ'ﬂteﬁfba%%Eﬂ lﬂé‘ﬁF b&ﬁ@.ﬁgﬁm
estosterone p ers. each
| atd on fhat, successfully engraft..and, j,hitiate.

GrsF dsPlpined g PRI of Giiel M Y 013 e prprgaitors to undergo
Floihiddr BdrpBEdnssib WP kRBh&Huted BEscRInt nicBBNR! (c2BAMIEM). We have
of the distinct populations is determ ned by
demgispatad that gogarl kastlycellncan sadwgel glapdular imoirghegenesisowhen grown

ArraysSaml e and, Data Processing.Total RNA extractio

o CE IR TseE BBrTG G MApeThiAn, Sroma, i e areepisi Qlprmdrogens.
Sheloidsl 8¢ SRbREIdORNR! drS akbhitBGuR P38 ‘FB iciyC Sithilar to in vivo
col ums. Ils are lysed in 100111 RLT buffer + 1%
winend ap deentanethed atycolaeanddiuet dike (rang eprbt 2d). Monontrast, cancer

sty T/ §85 GeRaneS BLBRAETIaR ol ok 28 0B organicaion.
NosethdesatiBe aiichREL VRTIC &ften 208hthinS cOBK SthdiOlsBbw RME Sdegree of
extracted from between 1x105 and 1x106 selected cells
diferegtigiongad crRNbasympinad ta e wnmginal @eldus. are | ysed in
350g1RLT buffer + 1% (3-mercaptoethanol and the

nuf actures protocol for "isolation of total RNA from
ﬁﬂﬂﬁﬂws" cells is foll owed 25 (RNeasy
M ni 0601. pdf, pages 31-35, which is incorporated by
reference). RNA yields are determ ned
Bipeshililypifahesertam calld $o migr2t6 QuorosaMhutiRDA is deteghinkd by the modified
hecked by capi | | ar)( .el ectrophoresi s using an_Agil ent )
QYsi§n1S 1@3%% WE@Pd (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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30 Production of fragnented |abelled cRNA Total RNAis
anplified using two rounds of cDNA synthesis and ] VT

W@ 2ov7MidsI0 transcription) and biotin | abel |l ed Byr/GB2006/002658
following the Affynmetrix small scale labelling WO
2007/ 012811PCT/ GB2006/ 002658 protocol vii

aﬁ"i‘ﬂ‘? l IEESIC hnot 5 g‘ff’%’PV\QSI gﬂh Iéglﬁ%j?gl%]g{l og[g?z{ﬂesfgo.f s%m cells, transit cells,
a1 24dNg, R&mﬁat@hs B unSort IR Bl BRFHRALE HiS Eheliyrost%tes of 6 to 8

T4 DNA pol ymerase steps in the two second strand cDNA
wealt dié siade, maanmp@nmpmmxsabmaet e’lale(rslcepm tZea&sdﬁ)omlgnally at the time

| VT f fi
o 0e B s dhpfabiioR TashediE oo dbupfRfee pfffes. The
wteeast adlist RBmERER Bhouticy il BV TR BAE Mihifate tumour
label ling kit and the Affynmetrix eukaryotic sanple and
gph&yat}pndg el@mrmgleét@nmmg Fth@m;mbpr of cells 1mp1ante The self-renewal

e 0604 ctlon
(%gi&{f @hv\ﬂmgﬁd popH 8’?8 15 rdg?eg&irgy effagﬁ%lﬁ%tgjg segally into secondary
fe6iblegwed for this stage. The quality of first and
second round cRNA products and fragmented cRNA are
checked by capi | | ary eI ectrophoresn s using an Ag-il ent

2 Samie and Da gysin@y Hybridi sation Label | ed

ent ed CRNA (1599) is hybrl dised to
i:;?tias f@‘c? Lagtion probes on an Affyinetrix HG Ul33pl us2
GeneChi p. For hybridi sati on, washi ng, staining and

sggnni ng the Affymetrix eukaryotl c sanple and array
&Lﬁ@gbﬂbandard protocol 20
(expression_s2_manual _0604. pdf, section 2.2.3-2.3.17

which is incorporated by reference) is followed.
Total RNA is extracted from up to 1x10* selected cells using QIAgen RNeasy micro

columns. Cells are lysed in 100pl RLT buffer + 1% [-mercaptoethanol and the
manufactures protocol for “total RNA isolation from animal cells” is followed

(RNeasy_Micro0403.pdf, pages 39-44, which is incorporated by reference).

""" 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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I. Hybridisation is conducted using an Affymetrix
Hybri di sati on Oven 640. 2. Washi ng and stai ning stages

wa@7oosduct ed using an Affymetrix Fluidics Stedi1/6B2006002658
usi ng the EukGE-Ws2v5 protocol. 25 3. Scanni ng of
arrays is done with an Affyrnetrix Gene Scanner 3000.

oL A9- e PR TR DA R i v

mbdiEB&idny: val ue and flag (present, absent or marginal)
for each probe. Probe intensities are derived using
b-he 0a¥Bexfdeel RNA is upgd peosanpie f8an PCT/ GB2006/ 002658

£ ona RO eI Yo o B, RERR! Bl AFAR tRsis renctons are

Dat asigitted (stefe@ &aypared are first normalised using
three steps (consecutively applied in the or

Bi veyepond  cpelensiVar oy azpplificaign gandy 1@@_131? (step 9) uses the
No ' h chi he. 50, . il Y e
rondarenErR Sk B TL inteP B8 ot efe BNAL Biosmay mighvield

pr olENRo i rige ditlliny kithahdreas Wigmmntis dulbrybhi@tsample and array

probe. For the purpose of analysing the data the )
f ol |nvosaseing astandard rryotocel 4ppression_s2_mappalc@§Qdspdfe spetion 2.1.34-

A S O e S

beni gn ("tunour type" paranmeter) 2. Al cells obtained

by selection for high int e%g n ce2fli expression_and
@Bility of Ershawbepcendmund|cRAA arqdueisiand fingmented ¢RI are checked

2 P o ey shanags, comm o

interpretations of the data allow for the conbining of
the above paranmeters 15to derive the conditions:
d cells, malignant comnmtted basal cells,

Labelled fragmented cRNA (15pg) is hybridised to oligonucleotide probes on an
Affymetrix HG-U133plus2 GeneChip. For hybridisation, washing, staining 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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benign stemcells and benign conmtted basal cells.
Low quality and uninformative data is renoved using

wo booge1sel ecti ons (consecutively applied in thecnG8206/002658

gi ven): 201. Renove probes flagged "absent” in al

sanples. 2. Renobve probes with standard devi ati on

ithin a rameter. cl.ass of .>1 jn_at |east, 3. of, t.he .
Chirtoin B Wit Spoletiirltof bRl yRirE pliy Genespring
oxerhilvafNangd@sétd OrgeRlcoaPere@X Bfee FH0MoydhkRdbakeefree steps
all four of the conditions. 25 30 dains 1. The use of
ansegetinely applisd imthewidarigives):of a nedi cament wherein

ai d.agent ul t activity of a cancer stem
i’el IT]?ﬁ%g’fI’Fir‘T’gl%ﬁ%%@?&o Q@fld mol ecul e, or a pol ypepti de
£NCOKlBEn ke BachahgPlo 1B S0pBdEhiRE 6f M6 ntbablb@ehtls aken for that chip.
wherein said cancer cell specific nucleic acid

#o| eDoimealise eahl prebesty the wdiehof heaugpsesmentstiphigatprobe.)
a nucl eic acid nol ecule consisting of a nucleic acid
sequence as represented in SEQID NO 1; ii) a nucleic

B6i tle PRMpES 1 fanbiyaing My ddt4line €511 e hadhdetedg@@tapplied:
ybridi sation conditions to the nucleic acid nplecule
in (Al csbis\derived fipkl prostat enser spasbngnsegse ictrssed malignant, all cells

pappal ysin actibw tv.. for the treat L, of 3

g iRl B bbbl imefl pedfosiddBRIERT witouPLRE: BifmBlen

of aAnefils YBitedBE seletticnaiod BEIE MtegfROH) Rt &Prdskion and CD133 are
activity of a polypeptide conprising an_am no acid

sequéawsed steoogells, 1)l eellsuselesied farlaw mitegin lcebisedpsession are classed

From G 4B S ER4 B8e b drameter).

3. Further interpretations of the data allow for the combining of the above parameters
to derive the conditions: malignant stem cells, malignant committed basal cells,

benign stem cells and benign committed basal cells.

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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i )a pol ypeptide encoded by a nucleic acid nol ecul e as
represented by the nucleic acid sequence in SEQ I D NO
1; fi)a polypeptide encoded by a nucleic acid nolecule
t hat encodes a variant pol ypeptide wherein said
vari ant polypeptide is nodified by addition, deletion
or substitution of at |east one amino acid residue of
the am no acid sequence encoded by a nucleic acid
CRRAgience sel ected: fromthe group consisting of SEQ ED
NO 1 wherein said pol ypeptide has pappal ysin activity
in the treatnment of prostate or lung cancer. 3. Use

1. acconﬁh []Qa bDarﬁI lageo id thE manwaetued bf 5%611.@@@11 wherdin sald agent
ereln s

4. Use accordi
mg@ JEeRie S0 oS feab SiPneceh sPaale ol At TRarle, or a
d eaéﬁct g&&du y aaklsst sa@ﬁmudbngacms%amm Wh&vaRYr &iid cancer cell
ant | S anti po or, ac ive
SPSP' ‘Ejﬂ%e ‘b%ﬁ'g %P'%Pl?d?s ect%‘? F}?Eéhea@%? UG Okl ai m 4 or
5 whigrei mblélcaa&:ubﬁmeculé EorislRtiRE Idf Ca aiicidh® ditidokeduence as

humani sed anti bod U%e according to any of clains
4- 6 wher dPPesgted D N0 ant i body fragment. 8.

Use jgccorg lnﬂﬂe’toa(ﬁ&l ahoedulevhiedt eﬂn,‘lhr161§é§j uhteg ﬁﬁlﬁberﬁtshybrldlsatlon
sel ected fr consi st i

a2 ondins By SiBeE RRE Mg Bu) 2bat: andgich encodes a

cl ai m 8 vospeptiieswitt pagpalyeiachetivi tya@mi& trégtmansofgb&ate or lung
chain anti body vari able region fragnent. 10. Use

accordi ng®'®'claim 7 or 8 wherein said antibody is
bi speci fic binding two epi topes of two different
ant igens. _11. Us cor d| of . cl ai

e BB 158 &1 AM-Aga b UtIge BeaIiBor & MRHIcPBa Wheies said @gent

m@ﬁn‘aﬂésﬂma Activity an¥ p@fypébtmer@m@nang\eﬁ l2@rifo 86 dequidncb @@¥oded by
rov ded wi thI a¥ g? F1 g
a nuclelc aCl molecule selected from the group consisting of:

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

ii) 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 ED NO: 1 wherein said polypeptide has

pappalysin activity in the treatment of prostate or lung cancer.
3. Use according to claim 1 or 2 wherein said agent is a polypeptide.

4, Use according to claim 3 wherein said polypeptide is an antibody or an active

binding part of an antibody. .

5. Use according to claim 4 wherein said antibody is a monoclonal antibody or

active binding part thereof.
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13. Use according to any of clains 5-9 wherein said
anti body, or antibody fragment, has associ at ed
therewith or crosslinked thereto a therapeutic agent.
14. Use according to claim 13 wherein said therapeutic
agent is a chenotherapeutic agent. 15. Use according
to claim13 or 14 wherein said agent is selected from

the rQ I r latin;, _ ..

o oy ol Be bt St iy R Bl AL B R ehsl antpogy o 2
huﬁmﬁha@amumdmll cyt ar abi ne; nercaptopurlne;

daunor ubi ci n; doxorubicin; epi rubi ci n; vinbl asti ne;

vincristine; dactinonycin; mtonycin C taxol;

7. L- a$jsarmacprdiag & arGGSkjaires dpodiedsn saidlagéntds ar antibody fragment.
derferoxam ne nesyl ate; and canptothecin. 16. Use
according to claim1 wherein said agent is a nucleic

8. aci tsedcecmding. to &ldinUsewbhereinr sﬁimgragmenﬂ & seléGedtfameitime group

' I ack I ected fromthe group
co@sﬁé@p@f?—iﬁs Gz #ﬁb%tz\??eéhg% °§ﬁ§ﬁ%’él c acid, an aptamer,
or a srrall interfering RNA. 18. Use according to claim

o, 17 WBF LR CHE! & BBl S, ool s, o

antifaidgl veniatlie regivindragereing RNA i s 21 29 nucl eotides in
| engt h. 20. The use of a nucleic acid nol ecul e sel ected
fromthe group consisting of: i) a nucleic acid

10nol Usalaec@'dhgitetdlaitg bbr & whereieisaidaanntiody dg bispecifis binding two

AL NO 1; ii) a nucleic acid
epﬁr‘fﬂ%?ﬁ cﬁﬁe E%&I zes under stringent hybridization
condltlons to the nucleic acid nolecule in (i) above
and b I
130t or P ARG R, R PR RO Weith, 44 HRBP R s opi spibocy
in the treatment or |nnun|zat|on of prostate or |ung
cancer.. 21.The use of a pol ypeptide conprising an
am no acid sequence encoded by a nucl eic acid nol ecul e
12as VYepreswding doianySEQIaiDs NP Wwhergin saidaantipady is provided with a
(YPERt i de wherein said variant is nodified by
addition, deletion or substitution of at |east one
an1no acid residue of the am no acid sequence encoded
b [
13,7, Bef HERhifle Ry, RUARLSR RarkRNaRRETEES, .%ﬁ%ﬂ‘%ﬂem
ha$ as,saclﬁ@dttheefeWﬁthmerps;eﬂmRedrtheietomtbenaae@cagenung cancer.
22. Use according to claim?20 or 21 wherein said

conBosition i ncl udes an adj uvant _ .
se according to claim 13 wherein said therapeutic agent is a chemotherapeutic

m

agent.

15. Use according to claim 13 or 14 wherein said agent is selected from the group
consisting of: cisplatin; carboplatin; cyclophosphamide; melphalan; carmusline;
methotrexate; 5-fluorouracil; cytarabine; mercaptopurine; daunorubicin; doxorubicin;
epirubicin; vinblastine; vincristine; dactinomycin; mitomycin C; taxol; L-asparaginase; G-

CSF; etoposide; colchicine; derferoxamine mesylate; and camptothecin.

16.  Use according to claim 1 wherein said agent is a nucleic acid molecule.
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and/or a carrier. 23.A diagnostic assay for the
deternmination of prostate or lung cancer in a subject
conprising the steps of: i) providing an isol ated
cell sample; i) contacting the sanple in (i) wth a
bi ndi ng agent(s) that binds to a nucleic acid nolecule
as represented by the nucleic acid sequence in SEQ ID
NO 1, or a nucleic acid nolecule that hybridizes to
15 al dJseusdcelidingatoi chaimb] B2 whiéreinusEie nudéit iasgemnblecule is selected from
thhybri di zat'gon ﬁondi tt‘i ons anﬂq.encgdes a._vari ant small intederin
BN SHPPTSEETY gh A8 MR GT nd BRIGFELsPoR SOR!dHiegering
Rmacl ei c acid nolecule in said sanple when conpared to
a normal matched control sanple. 24. An assay
according to claim 23 wherein said binding agent(s) is
18N aJsegacusedipttd deaipr il rewhereil SsaidAmualekaycidceoledulegist ® small
. cl.ai m wherein said assay is a pol ynerase chain
intedeinGFR 26, An assay according to claim 23 wherein
said binding agent is an antibody that specifically

bi ndg_a pol ypeptide.encoded by a.nucleic acid cul
190, " s BB I, e T o i ol vt RN 2120
nudl@ofldesani ledgthol ypepti de variant conprising an am no

acid sequence that varies froma reference amno acid

sequence by addition, deletion or substitution of at

20, eaghease obarhtceiaacid mobsiudieelected FronAthegirdupdcdneisting efen
for .an agent  t.hat .émdql alies t he. act}vi t,.,}j of a.
pol ))geptl dauclelc acid molecule consisting” of a nlcleic acid sequence as
represented in SEQ ID NO: 1;
ii) a nucleic acid molecule that hybridizes under stringent hybridization
conditions to the nucleic acid molecule in (i) above and which encodes a
polypeptide with pappalysin activity in the manufacture of a vaccine composition

in the treatment or immunization of prostate or lung cancer..

21.  The use of a polypeptide comprising an amino acid sequence encoded by a
nucleic acid molecule as represented in SEQ ID NO 1, or a variant polypeptide wherein
said variant is modified by addition, deletion or substitution of at least one amino acid
residue of the amino acid sequence encoded by a nucleic acid molecule as represented
in SEQ ID NO 1 in the manufacture of a vaccine composition for the treatment or

immunization of prostate or lung cancer..

22. Use according to claim 20 or 21 wherein said composition includes an adjuvant

and/or a carrier.

23. A diagnostic assay for the determination of prostate or lung cancer in a subject
comprising the steps of:
i) providing an isolated cell sample;
ii) 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, or a

34



expressed by a a2811'|l /CD133 prostate cancer stem

cell wherein said polypeptide is encoded by a nucleic
acid nolecule selected fromthe group consisting of:

a) a nucleic acid nolecule consisting of a nucleic

aci d sequence as represented in SEQ ID NO 1; b)

a nucl eic acid nol ecul e that hybridi zes under

stringent hybridization conditions to the nucleic acid

nol evioleE kad(mplealovihabimgbndizeshtoesaiddegcleic padiy peplecuwe under

it . i viLy- : . v
or e TBERTHERA R colilidhis apd sneodesaipBH i ptige; and
candi@r stdateroghing theagxpessios of eaid aupleicyguehmoeulasn said sample
defined i t t tob

tosted; heftboRpaitjo aBofrina SERLORRT BB 1 27

agent with respect to the activity of said

ol yhept.Lde. haod. aceording to_.claim27 i K
2400, YREDSREY, actleth b BRrETEP Hhetn, o Bdher HRRLS & en
oligbraicleofide pim@8 wherein said agent is selected fromthe
group consisting of: antibodies, siRNAs, aptaners,
pepti des, cyclic peptides.
25.  An assay according to claim 24 wherein said assay is a polymerase chain

reaction.

26.  An assay according to claim 23 wherein said binding agent is an antibody that
specifically binds a polypeptide encoded by a nucleic acid molecule as represented by
the nucleic acid sequence in SEQ ID NO 1, or a polypeptide variant comprising an
amino acid sequence that varies from a reference amino acid sequence by addition,

deletion or substitution of at least one amino acid residue.

27. A method to screen for an agent that modulates the activity of a polypeptide
expressed by a a,p," /CD133" prostate cancer stem cell wherein said polypeptide is
encoded by a nucleic acid molecule selected from the group consisting of:

a) a nucleic acid molecule consisting of a nucleic acid sequence as
represented in SEQ ID NO 1;
b) a nucleic acid molecule that hybridizes under stringent hybridization

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

i) forming a preparation comprising a a,p;" /CD133" prostate cancer stem
cell that expresses a polypeptide as defined in a) or b) , and at least one agent to be
tested;

ii) determining the activity of said agent with respect to the activity of said

polypeptide.

28. A method according to claim 27 wherein said agent is an antagonist.
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29.

A method according to claim 27 or 28 wherein said agent is selected from the

group consisting of: antibodies, siRNAs, aptamers, peptides, cyclic peptides.
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