; 89:; e3eVnVff gi R @bBnTn STATES I N MAMVALS TECHNI CAL FIELD - 1
L 2.~ ~r: J LO3 PCI/ A THOD FOR | DENTI FYI NG PRE-NECB}A§ﬁt§ 2003

AND/ OR The present inve to met hods of identifying

pre- neopl éb@ @g /or 5 neopl@seic states in nmanmals and in particular to a
met hod for B ying pre neoplastic and neopl astic cells PETAUSHMN3E3 and
body f|UIdS based on differential expression of purinergic receptors in
th @mﬁ CKGROUND Wen di agnosi ng cdncer, cellular features in biopsy
san] lﬂ[

cancer gnaéwﬁ&ﬁwqumcmmgﬁﬁwwd&f ?/sognd

i nvasi of?%%Ht o nei ghbouri ng struct ures. Com"mnE{{J used hi stol ogi cal stains
are haematoxylin (primary SNEORLASICGSEATESBN MAMMAILS which
differentially |abel subcellular elenents. Qher diagnostic nethods enpl oy

ant i bodi es ta“m}ltNI FIgipgnosti c nol ecul.es within (via intracellular
epi topes) or on the surface 15 of cells or tissues (via extracellul ar

epi topes) which Caf, S| C ana -
car ci no- enbr yoni c antl Gen %&ékont%égt% B'gg#f% ?(83‘ wf}inéép'é%lgeoé)lla?gﬁgg‘yﬂr

bel ow” Prgstate Cancer The incidence of pr ostate cancer in the Western
worl d is ?ncrEaRlaris Satesin manmplsiand sypatticdar tomatoddpridentifyinopit ed in the
past five years. It has the highest incidence of any neoplasm is second
only to | ung neaplastic @l rebplastivsdells anigstescaidssody ffluidy) baseddsnaditfferentiaie n
wor | dwi de, and is the | eading cause of death in Australia [1]. Benign
prostatic hy | ) er 50 and is a possible
precursor of Qﬁ?%é%i‘%?%ﬁlﬁﬁeké g‘fe?ﬁgﬁi% neop?sam a (PIN), itself a precursor
to prostate ﬁéégﬁ[ WO 011 06259 ~ PCT/ AU00/ 00363 - 2 cancer.
(Postmortem s S te that 70% of men have malignant cells in their
prostate by the tinme - they reach 80 [2]. This disease is characterised by a
striking Facial vaVhen diegnasing dascanpeilular faatiresiin binphf sanuses dverakienams,
internmediate in Caucasians, slightly lower in Latinos, and |east preval ent
in Asiang0 | acédidt bwdhiae) the d8gres!f varfabilisy aﬁaﬁc&mlless& zsxmasuzpé tthé ?ﬁPsMbn

i ncreasi ng form of neopl asm Until recently, it was not cl ear hese

di fferences I r . now
shown t hat d:gz? &&Wd{gﬁlé@%l@ am?; ueE nl(lgllqul!ég E%%‘é&%f% %"ren? '"0 oglye? and
treat ment of state cancer Despite the gravi f this condit

di agnosti c nef)%@agwalr%a%weéﬁmexxlwﬁwaw A Rosificorsu ey ‘@é%ssi ng
prognosi s such as digital rectal exam nation (D1ZE), 'ultrasound, prostatic
aci d phosphatifferentiallyl 1ahel ausbeligieneleménts Otherdiagnbsticcmethods employ antibodies

()

to particular diagnostic molecules within (via intracellular epitopes) or on the surface

15 of cells or tissues (via extracellular epitopes) which cé.n be made visible for

. ' microscopic analysis eg, cmcino-embwdﬁc antigen (CEA). Some specific examples
are discussed below.
Prostate Cancer
The incidence of prostate cancer in the Western world is increasing at an

20  alarming rate, having more than doubled in the past five years. It has the highest
incidence of any neoplasm, is second only to lung cancer as the most common cause
of cancer death in men worldwide, and is the leading cause of death in Australia [1].
Benign prostatic hyperplasia (BPH) is common in men over 50 and is a possible

precursor of prostatic intraepithelfhl neoplasia (PIN), itself a precursor to prostate



specific antigen (PSA) density, PSA velocity, PSA age-specific reference
ranges and G eason histopathol ogi cal grading, can fail to provide pe]ifdll ¢}03
predictive information regarding the clinical outcome of prostate cancer

[4]. For '\2{3@?7@9 studi es have 15 shown that DRE results in a 36.9%fal se
negative t F F PSA is a 33-kDa serine protease that is RCIEU@00853W t h

a nunber of tissues besides prostate [6], is up regul ated by androgens, .

gl ucocorticoids and progestins and is thought to be involved in the

regul ati on of,_gr h.factors...Unfqrtunat erum PSA lLevel s have, an

i nci dence of ci‘g:%o}l\%?sgggﬁ%‘aasﬁq}ﬁs ’Eﬁﬁ:agﬁ?& %%?I‘gén Ve MALERA SRUS indhels) ¢
has even 20 been suggested that nore than half of new screen-detected cases
are in fact. ProsfasebyBsitime theyreach 8§Q [2dndihds digeasenisy chaeactszisedhy agtrikingiods by
the introduction of additional tests such as PSA density, velocity, and
age- speci fi ¢ racidl gadation drﬁlﬁgﬁﬁosh?fevb&ﬁﬂhﬁ&ﬁiimcﬁineri@ﬁ, iatetghediagsinshown t hat
appl yi ng an age-specific PSA reference range that increases the upper limt

of normal PS 1nt plure 21 OCT 2003 011 06259
2 ot Auporop3adsting, MR IGEa b Ry e R R Blope gt TR TG e
significapt cancers [8]. Gven this uncertainty, prostate biopsy is often
per f or med t o 2FWRf it ismayarthelasathy mast rapidly inereasing Summefaeaplasmh Until recently,
unsati sfactory 23% i nci dence of fal se-negative diagnosis (9]. Treatnent

sel ection i sitivesget yleacif erede differendes iwere due 56 Rgial gelbtis dristiorbordiétr 0oscopi ¢
anal ysis of tissue sections [10]. This techni que depends on judgnent and

consi der abl e SQRATIIUR6wIsHokR il d1g 19 Py isilenBRBaRIANGE, Lo lini cal

out cone. Unfortunately, prostate cance ue 1s notor y het er ogeneous
and a vital % n ic feature may easily be mssed in the section being
exam ned. To &t“ﬁg&a@?ﬁﬁﬁ ?Qaﬁ@'ts‘i%tﬂl{éﬁ%ﬁ?a’l%ére have been no

random sed and controlled trials to 10 exam ne the outcones of surgery and

radi ot herapy [ 2] . Despitetthe gravityaifdhis conditiodediagntistiaimethasis taze fewt ey |
radi ation therapy, androgen deprivation and "watchful waiting". A

definitiye anfpetisé OCtREntGHARbALIRdr AbsesiiRb pRigHosNALEH NHigiVATeUA exadlinafibn
intervention awaits the conclusion of thé prostate cancer

i ntervention i F i . 3he C eque t he pati ent
of these decrotERERROaRL KA &l Bhotehitese )81 PRETEHTRTERm Hobiaf.C
often results in incontinence, inpotence, bladder . neck stricture and
depr essi on [ SPFSYIC aatigen @S,A) %&swe%ﬁwpm% PPatagespecilin tpfereaqedprgesiantd o

bet ween beni gn prostatic hyperplasia (BPH), prostatic intraepithelial

neopl asia (P ormmbigtwipethiol ciienh grading, wan laiptr proakic aclfable-fredictlveinferaition
cancer are urgently needed. 20 The role of P2X receptors in cancer

Neur ot r ansmi tdg@¥dngSthe liaaQiaehE %?bi‘d%tﬁ@@a&lgggﬂl FBPInsBRcAGhudtthatd! Y 11

t he synapse and neuronuscul ar junction but a on transmtter-specific

cell recepto i iL,de vari.ety. td ssues and or The eceptors are
or -1 110 1 + SeutruB RE el Bl £ fva iR BrelBaneiit Waa & & kbR © ¢
Adenosi ne triphosphate (ATP), best known 21 OCT 2003 WO 01] 06259 )
PCT/ AU0O/ 003Bptease; that istassociaspd wiithaa nuaberenfdissesss tepidesprostatel [A] ivwer gy ("
stores, was first proposed as a
regulated by androgens, glucocorticoids and progestins and is thought to be involved

in the regulation of growth factors. Unfortunately, serum PSA levels have an
incidence of 23% false negative and 36.7% false posit{ve diagnoses [6]. It has even
20  been suggested that more than half of new screen-detected cases are in fact false
positives [7]. Attempts to improve screening methods by the introduction of
additional tests such as PSA density, velocity, and age-specific reference ranges has
been equivocal. One study has shown that applying an age-specific PSA reference

range that increases the upper limit of normal PSA to 4.5 ng/mL results in the failure



peri pheral neurotransmtter based on its ability to contract snoboth nuscle
[13]. \ATP ,. acts in the sanme nanner as other neurotransmtters andjcair 7003
activate both the (relatively s]Jow) G protein-coupled tissue receptors ' *
(P2Y), t 7 ecently 5 ~ characterised (fast) |igand-gated purinergic
(P2X,.7) hﬁgrméoﬁ%%nel s and can also act as a co-transmitter. PEFAEIY/A363 s
relatively recent discovery, it is likely,that the purinergic transmtt.er
system devel oped very early in evolution P1l4]. There are currently 7

genet i cal | y dgiobi e butlatiaPRERbEY o HRICARS Signtiialt AiBeATs M Sigky i St i but ed

as receptors of the cholinergic and a gl C syste are found in

nost mamal i an cells [14]. These receptors constifute a new class of fast
response, r’ré’ﬁﬁ?rg"ﬂlétbe{H’?B“]fe Piopshés %‘g‘i”e&rpoé%‘leé tQsefemypalignancy butithis fesk| ect i ve
channel s that are activated by extracellular ATP fromnerve termnals or a
l'ocal ti ssudlsodas aighls-unsatistattesy 23% inmidemhoeriofi faidelnegadverdiagiosist[9]. cal ci um.
ions but also admt other cations, such as potassium and sodium thereby
medi at i ng depol arpeaimen séledtidn istargERd %ﬁ?ﬁ@c?ﬁi@glls%geﬂs&b&{' a, P2X

channel s stinulate CI channel up-regulation, secretion and

i nhi bi't + don (21 ).. ATP can stj at ot h nt hesi s and cel |
prol i ferg?i 8@9’3’?%&1%‘%3“%‘8?‘?85&15%‘!"1 BHH Slﬁ%ﬁ(%“@@@ﬂ? %nagﬁ‘}l“ gt an
function is linked to stimulation of phospholipase C and ionic, calcium

rel ease frofPRAdRIAblS exprGensisdn selotng histolegical appeasdce taclisitalvesomes wel | as
ot her signal transduction pathways. 20 These actions are potentiated by the

syner gi sti c Untfortamatelly, protaeé EdnchOlissne i nolsri@isBhdlerbgéredus addPYital The i nfl ux
of cal ciumthrough the P2X receptors also triggers the secretion of other

neur ot r ansm : Y t tivation.of

(c al ci um deg]gsn%g?\%lcp%tg gg\ég?lua%sec éﬁhgﬁg%se? %g%:hteihsggfbésb%l?%%wg‘?dci'{?nﬁugﬂg%nel
types, 21 OCT..2003 W) 01/06759 - 5 PCT/ AUOO/ 00363 regul ates endocytotic
retrieval of Tplicgigithe yimationet §been nerandawised @nd cantralied drials Ky
neurotransmtters, regul ates pools of synaptic vesicles available for
secreti bh amgamineghe ostcomes od surgerynandahdistheagylyi [2]. PTatnenit thoicehrclvdy i ety of
responses to a single stinmulation of P2X receptors suggests there are many

cal Ci um act kMRt ProRLBVRHS), ﬁ&&idn'm@égf,%ﬁ%déh%g@%ppgg@ i"@%wﬁ%@mt he

purinergic receptors, also has a dire ant i canc n breast

cancer cell s, .prastate rcinoma cells, humap, a arci noma cel l.s .and
fibroblast SEte’ (8 dSHRHVE aRSYEr 1o The MiaTHon f Swaiﬁgkﬁﬁg &f)V‘FEF‘fslféﬁlhcleK)
cells release ATP when they attack tunour cells [22]. Only transformed 10
cel | growt hNervERKBAWalS theyconpligion o e prhsists dehest lintervpntiorovirsys- i ncr eased
perneability to nucl eotides, sugar phosphates, ions and synergy with other

anticancer absvaionNoiak[ldf]. Thesensighenies tothe patée @f eesel Qédision 0¢ seibusel | S
[14] . Curiously, tumour cells are known to contain exceptionally high

I I A ; i P. 110G - fl
VoL S B8 i oo B0l or TR Al 054 FRSRUMACE SR Bl 11 o
i.nduci t vasodil ati . 24] . lp this. TP acts t h P2Y
{ecept or's ( TEK SHPRRY enduriBsel Hatelieerlys o oredaner 6 Baseciabitn: or
function. For_ instance, 90%of the nitric oxide synthase, activity found in
non- pr egnandifissentiptebetrveenibemigneprosiatid hirpeimdasia (BRI prastatierivtesepithelfa] .

neoplasia (PIN), atypical adenomatous hyperplasia (AAH) and prostatic cancer are
urgently needéd.
20  The role of P2X receptors in cancer
Neurotransmitters such as noradrenalin and acetylcholine act not only in the
synapse and neuromuscular junction but also on transmitter-specific cell receptors in
a wide variety of tissues and organs. These receptors are pore-like transmembrane

channels that introduce ions into the cell. Adenosine triphosphate (ATP), best known



Epi thelial adhesive proteins also play a major role in the spread of cancer
[26]. 20 In wound healing, cell injury signals propagate via ext r?'cqlf@@ﬂ atdld
P2X receptors and intercellular gap junctions, stimulating calciu :
ion-i nduce‘g, \é\@/e é)r opagation [27]. Intracellular calciumions admtted by
the P2X chAPiH{08259; gger the transport of menbrane-bound orpepAllesHesskoNnd
m cr ot ubul es, renodelling of the ECM and up regul ati on of the adhesion

nol ecul e E-cadherin [28]. The myoepithelia4- cells found 21 OCT 2003 WO
01106259 - 6 P(ci’”A 0/00363 in prostatic epithelial acinar exert inportant
paracri ne ef fSPEMIIFcular ehmensy ofdniracelfulan epengyssterss, wasdirstpropased as @ancer
cells are also affected by high expression of ECM . nol ecul es, proteinase

i nhi bi t ors am¢rizherabupaniteanisntiitéribased b2 A abiltyth BentiR} ahbdéth infustRVA3).0R TP
extracel lular calciuminflux activates nenbrane-associ ated 5

met al | opr ot eidefSiAshd e hatidr at gﬂgr hhﬁgHﬁg&%&g%ﬁ%&%g}yﬁ%pi\g@%ve cells.

Ur oki nase pl asm nogen acti vator s al so been strong 8d in the

progr essi on I | i gnanci eg i ncluding breast and prostate cancer

[30]. Curr en_g; I%tg)éﬁ{%%‘gg&fﬁfgteﬂ'ﬁﬁ‘i‘ﬁﬁé Hsige srespBdPAY). dhavmere reeeniint 0 be

inmproved in order to provide nore reliable results using relatively sinple

technol ogy. Ichamelgrisedi(fast) ligandegatmilanirero (P, 9) joa \charmelh andnas biso APehded

anenable to automation. It is an object of the present invention to provide

a method of - icdaninsihiieRODRESITRORIANE]CroBR GREVAROR B fkiID (68 oGl ||
e of the defig &

overconme or substantially aneliorate’at least s i encres of

the prior ar 1 I a useful ,alternati SUWARY OF THE

| NVENTI ON 15@%“’*3‘5# %Yﬁgér“é’?ﬂ%‘%ﬁ%mw oy we@apafﬁﬂ- in parallel with the
better known but slj ower acti nlg adrener gi ¢ and chol i nergi c nervous systens.
Like them it oper@¢®are gurrendlynf aeneticalydisinst PA¥ reaspios subtppes; (Fieyiave as

peri pheral nervous system and snmooth nmuscle. The transmitter substance
activating t vaddy disibued angcéptoand tesétotnepic 0 A RAGRINysehRtlSe | S ATP,
whi ch acts by triggering purinergic receptors in tissues, 20 resulting in a

variety mf mMes@aGh nfosf RARNIES d [ Lnflux of 1ons into t cell. A
uni que suite of hi ghISy specil |céeg%t%bgg%%r}%dg})@ri%ongﬁlwteeﬁ%w F%F%(’ggﬂi\een

t he extracel domai ns qf egch of, the P2X purinergic receptor subtypes
has been devié#h%ésg’. mﬁwggaéw?bé’&@ flbg"’?d'éﬁaéedr HP‘PSPGFP?Wi% icatéen-gplegtiye

i munocyt ochem cal nmethods and present in a variety of expression patterns
such as” cel | channelgdhat areantivated byzxiragdinla GOP fraM®nefve BEAfifals oPETdcAUASHR03b3
and punctate labelling. It has surprisingly been shown that the expression

of P2X recepsmurse [15-(8)aTIRst £E bﬁé({ogliﬁﬁfﬂyﬁ{eﬁﬁ&ﬁ%qsﬁzaﬁ:iﬁh AR BEL alSH 28GR and

also for tissue from (young vS o mammal s. These changes are acconpani ed

by mar ked di i . tracel lular. matr,i X, tgboli.c an

i nnervati on ?glg{ gdrig)ﬁgss hvE\h/eP{S %%Qii'ﬁﬁé‘ggg%@mpnth?ﬁh%megﬁg?g g&ﬁﬂ?ﬁ"‘é‘%iﬂ&- um and
m crotubul es. The invention therefore provides a new tool with which to

di agnoselJpr eFewing@nasyin lnogdpithelizs P2Kchafmehsstitylas 01 ahhiel uptragidagander and
to .investigate the basic physiol ogy and aetiol ogy of carcinogenesis.

secretion and inhibit Na” absorption (21). ATP can stimulate both DNA synthesis (5
and cell proliferation via the up-regulation of the P2X receptors [14]. This function is
linked to stimulation of phospholipase C and ionic calcium release from inositol-
phosphate-sensitive intracellular stores, as well as other signal transduction pathways.

20  These actions are potentiated by the synergistic action of ATP with polypeptide
growth factors [20]. The influx of calcium through the P2X receptors also triggers
the secrcti'on of other neurotransmitters, serves as a signal for the activation of

calcium-dependent potassium channels, inactivates other calcium channel types,



According to a first aspect, the invention provides a nethod of staging
and/ or- _di_ agnosi ng pre-neopl astic and/ or neoplastic states in a memiel) 2003
conprising detection 10 of the P2X purinergic réceptor expression profile
of cells %V#?()lz(fzéi ssue fromsaid mammual and conparison of the Erofi le with
a predet erm NG Bxpression profile of normal cells and/or tiGEAH0006% §i ng
to a second aspect, the invention provides a nethod of determning the -
aetiol ogy of carcinogenesis in a mamual, “conprising detection of the P2X 15
purinergic r r

manmal and r ?‘.Cg%?‘ﬁ%%%“gér §§§i‘%ﬁeﬁl}gf %Jrngw?{ ‘ée%\%l% ﬁ)eg{ggérngé’e%#g?lrﬁn&%égé %ﬁfrléeggssi on
profile of normal cells and/or tissue. .According to a third aspect, the
present i nveRf PRHOBRSEIHES, weHeles ROl of awnéa%gwﬂesp@v(?é@ﬁeége speeion andy

subj ect, conprising detecting the expression profile of 20 P2X~, P2Xz,

P2X3, and/ or ti}RX¥ryseverakfains of egegptio phasticityp ' et airietyoefl respomseld wra singlsue from
t he subject using P2X~, P2X2, P2X3 and/or P2X~ anti body respectively, -
wherein an i e j j R I ne o4

xpr o5l on praFEfaEen o FRRGL B E ShldlaR ek g Py LI LSt A PR e
expr essi 09 prglfi | e of prostate cells and/or PCT/ AU00/ 00363 Recei ved 12
July 2001-r' 1R 2 1 OCT 2003 CORRECTED VERSIC?N g tissue froma prostate
havi ng beni gn prostate hyperpl asia, is diagnostic of the presence of
prostate cancer. Extracellulay ATP.acting viathepyraetgic réveptorse alsnthas a\diveet on

provi des a nethod of di agnosing breast cancer in a subject conprising

det ecting t h@nfoaRt&SHelNoP hitthhh Bre@ét candee dellsOprobiteardiibrnA @els, hufk@ept ors in
breast cells and/or tissue fromthe subject using P2Xz or P2X3, antibody

respectively, ,wherein a decre i he +.Nt epsi . P i h C
Feceptor  exprddeRERbnEh fof hA bt AL YOS rbiproE P id R
breast of a normal subject, is _diagnostic of the pres e of breagst cancer.
Accor di ng t o killer{NKjp caﬁﬁa@&a,se AT whepdhgy W"bF‘W‘Hé@llﬁg’% oOnby FEaBFHPIME gi ¢
receptor 1o anti body reagent to stage and/ or diagnose a pre-neoplastic
and/ or neopl asil grovethds mhibited, brindating 8 phady) Motk, apemtosisliingreasedepesingatiility
aspect, the invention provides use of P2X purinergic receptor antibody.

reagent to d ] i j hhed h&n
& gﬁ&l&&f‘dek@%ggﬁeﬁnotghﬂﬂé’s, %ssedﬁ;ne bfhet AnticAHRE Htlchf

subj ect. According to a aspect, e invention provides an isolate
mammal i an cell or .15 tissue sanple conplexed w th P2X purinergic
receptor-speﬁ%@fi?ﬁFﬁﬁswsF@éggﬁqn%%M ‘Eeglszgﬂd']ei ght aspect, the
invention provides a kit for diagnosing a pre-neoplastic and/or neoplastic
state in a manmal Qusinuslys tumounsalissare kpowe toceantain excertipaalinhighilevelsede pt or
expression profile in a sanple conprising cells and/or tissue fromthe

mammal  and gl [X3Qr Adenpsiné &ATP bbihdnaugpe dnsdtanohcblobd fiowhbyastimulating
predet erm ned 20 expression |level. MENDED SHEET 2 1 C-~ ~0C3

15  nitric oxide synthesis from the endothelium, thus inducing potent vasodilation [24].

In this case ATP acts through P2Y receptors (26). Nitric oxide release is also linkeld
to P2X receptor function. For instance, 90% of the nitric oxide synthase activity
found in non-pregnant sheep myometrium is calcium ion-channel dependent [25].
Epitﬁelial adhesive proteins also play a major role in the spread of cancer [26].
20  In wound healing, cell injury signals propagate via extracellular P2X receptors and
intercellular gap junctions, stimulating calcium ion-induced wave propagation [27].
Intracellular calcium ions admitted by the P2X char‘mels trigger the transport of
membrane-bound organelles along microtubules, remodelling of the ECM and up-

regulation of the adhesion molecule E-cadherin [28]. The myoepithelial cells found



WO 011 06259 ~ PCT/ AU00100363 - 9 According to a ninth aspect, the invention
provi des an anti body reagent specific for a P2X purinergic recep O?’,—;Tr 2003
wherein the reagent is capable of differentiating between pre-ne p'a\“'s{c']ié
neopl astic_cells and/or tissue and normal cells and/or tissue. 5 According
to a tent h"AYPH629 the invention provides an antibody reagertCTaaeaidopes f or
a P2X purinergic receptor when used to differentiate between pre neoplastic
or neoplastic cells and/or tissue and nor-rfal cells and/or tissue. According
to an el event.h asg?ct .Q%Fe i nvention Br ovi des an anti body reagent specific
for P2X puri nRPEASRGE egithelial aciar excrt dRRPPHaRY Rarasriog eflgeis op sanenoma ealsboghal
10 and non-functional P2X receptors in cells and/or tissue. Preferably the
manmel is a liasigmansl iz kigeg HCaricemedls dre alsbesdfected ByHsigls kxpréssibresfE@elsee t hat
the nmethod rmay be applied to any mammal. Preferably the cells are prostate
ti'ssue and/ oy et . e T :

ot ai ned by, 1l Rorenlels St S U BRpteRtnic Fiibion O8] e kst |
case of prostate. tissue 11? and/or .cells, . fromdigital rectal exam nation
exudat e or frOER acgllulas calcuym intlux adtivates membrane-assopiatedonpr i ses a

pol yclonal antiserum Preferably the P2X anti body reagent is specific for
P2X~, P2x2, macdloprpeinasesthaiacititag tissudpeqetration by amesivenstls. pumkarasbl y P2Xi |
P2X2, P2X3 or P2X~ receptors. It will be clear to those skilled in the art
that the antiph@findg8RSRiVatorRis _Ql@cl) Besi btréndly idPliéh@intge féx*b?'@sglgn BRYeReal

pol ycl onal or nonoclonal. It wll also be tlear to thos killed in the art
that the sui P2X.recept or antibodies na ri se any conbination of

t he P2X rece[ﬁ)fa(%l%];l%lﬁgts Wi%ﬁg%ﬁﬁafﬁﬁ“&aﬁff’f%% C‘&F’X"trﬁg@onbi nation of P2X, , P2X2,
P2X3 and P2X~. Preferably detection of P2X receptor expression profile is
by i mmunohi st ochefUEemt teghaiaves for skaging pad diagapsing caneer néed|tp ba improved dee
that the P2X WO 01/ 06259 ' PCTI AUOO/ 00363 - 10 receptors nay be

detect ed by otdeeto preeids nianetalidblegefitltsSasind¥efativelyssiftipletechinmiogyo logoak]

t echni ques, - dependi ng on the source of the cell or tissue sanple and the
reagent s 1@V aialsg /bt GdvaRtagb&isab hive b AfagRAid REARUUR: by a
colorinetric assay.vantagvm' ISI a%(‘é% be gcll,?ll ezlir tgg%ihoséﬁfs)%t??%tgﬁfaﬁg{lhe art that
Western blotting technigues and detection of P2 urinergic receptor nRNA
Ty be useful 1 it B PRRTRS R R RRgRaP PR ATl ot et RGPt
context of the present invention, the term"pre-neoplastic cells" conprises
cel I s that ameopgshie and/exndoplastic hsipewhichpsillovercomeer substarticllycimalivzatpabsent
invention the term"suite of antibodies" 10 conprises polyclonal antibodies

whi ch cont ai eastsofica) 11 defieleabies ap ieyiibrast SORD rovide Arusé e alta B!
different antigens and which are able to specifically differentiate between

each of the i WENT]@@” the anti bodi es are nonocl onal, the
term"suite O . prrses a panel of antibodies able to

specifically differentiate between each of the P2X receptor subtypes. 15 In
the cont Zit of t he "HPUHFICIETVORE SEHEM ARCEES larpasﬁlle&mﬂl%b@t@sgnwn Hbf i | e"

conprises detection of a pattern or intensity of expression. Unless the
cont ext cl easloyer eding adenedgiveand chelinetgionetvous systemsd dsike theii, dopenales in

the brain, synapse, neuromuscuiar junction, peripheral nervous system and smooth
muscle. The qansmitter substance activating these fast-acting ligand-gated cation
receptor channels is ATP, which acts by triggering purinergic receptors in tissues,
20  resulting in a variety of metabolic responses including an influx of ions into the cell.
A unique suite of highly speciﬁc antibodies able to differentiate between the
extracellular domains of each of the P2X purinergic receptor subtypes has been
developed. These receptors are readily visualised using immunocytochemical

methods and present in a variety of expression patterns such as cell surface, tubular



the clains, the words “conprise', "conprising', and the like are to be
construed in an inclusive sense as opposed to an excl usive or exhauls i ve2ll3
sense; that is to say, in the 20 sense of "including, but not limted to" .
BRI EF DESCRI PTI ON OF FI GURES Figure 1 shows an exanple of the |level of P2Xy
| abel i ng W05 psy sanpl e taken froma normal hunan prostarauobedlsy and
froma patient with advanced prostate cancer (right). 21 CeT QO3 WO

011 06259 PCTI AUOO/ 003G3 - 11 Figure 2 shews a conparison of prostate

epi thelium (E), from n 12 week) rat (left),. and tissue fr n aged
rat ( 18 mo é’,unﬁatfﬂlagaﬁﬂ‘grei%éufﬁ yi’ﬁéﬂr\g‘oﬁ’i‘d-h% %ﬁsﬁna%f&’% Fi gure
3 shows an exanple of P2X~ labelling in normal breast (right) and of the
subst ant i al rdesptens éycHamcitaristicrfobpreasincenaml wancerstages didedlsg forfissperfen4a, b,
d and a show core biopsies froma 71-year old man with increasing PSA.
~Biagnosis - $RE fdansiial Thé : ‘% oA d | pi cal
N Thesthal e By iB8 b kB bt e oA

epi thelium (farrow) of the prostatic a power

m crograph of this arega {arrow). Label.ling.with anti-P2X in the sane .area
(1o “Shove 50t BBt ek, ppBBElic ARG i ip st p WEH 2f Tiases in
characteristic of BPH (4b-arrow). Figure 4e is a high-power rnicrograph of
this ared sHohepithelishiphistcalabmu and micpetebulesn Theinversion therieforh ppeidss agiew
epithelium (4e-arrow). Figure 4c. Section of core biopsy froma 69-year old

man. PSA unkoelwith Which 18 a&xntas pr-sahceiai@ReaemioRs (BLhabl aSiafistagé not
shown) but features distinctive Stage 1 P2X |labelling, as 15 characterised

by prom nent i.t.hell b ( 5 ogur . 1 i gh power
m crogr aph oﬁaﬁ&ﬁggg t%g{{ﬁgég@t?gﬁeﬁgewcp }fﬁgq]g;%aegﬁp gy\/}) ?c%émgggl%gﬂi n Figure
4c. Figures 4a and 4d, H&E stain. Figures 4b, c, a and f, anti-P2X

(i munoper oxi dase MetEding f@ a fushaseect: Kednvessionmeivides s pefied of lagisg rBdiAs ( 4a,
b and c) is Icm= 150 ~ m Bar for high power mcrographs (4d, a and f) is
1 cm = 40 Euliagr®GingipyesnesplSticaslionenplaatib sapesiies mamnyl) ¢enprsingdatention)
froma 57-year old man with increasing PSA. Two cores were di agnhosed as
cont ai nig _ayeREPIX pPaRhkrdil REEMbr ERHRLSAS pRICGNANE BSl/GARGEE frofd GRS ON score
8. Figure Sa shows an area of BPH wth no cancerous narkers (Sa-arrow)
stained with H&E.lFiﬁure Sh is zhseriﬁﬁll S{FICHOE' fromthe sanme bclbﬁckf

| abel | ed wi tTABER! A0 RAH7OD-Ah SheBreiile, iR 3 prgdgtermuped cXprassion proflig P
~sv~~ ~~G3 WO 01/ 06259 PCT/ AUOO/ 00363 - 12 translocation Stage 2. The
presence of RoFagkcellsgandiostissuen tissue di agnosed by H&E staining as BPH,
i ndi cates not only the presence of preneopl astic change but that those
changes are nore Achoadingdo alsegindeaspect] thedn¥éngion prosvides aimathod apdetérmining
serial section of the acinus arrowed in Figure 5b. It depicts Stage 2
features as hoblailbgy éa%{ﬁog%ssfsqﬂa' fobd, RLEBNARA AL ity SOBE PHROCS |1 NG TS
now punctate and cytoplasmc- (P-arrow). Previous eXperinments have shown

t hat eaég puncta i.s an i ndividuall X receptor, or small

| ocalis pEReRC }‘eé‘regtﬁ{ %g;smeﬁlgg ;:éll‘esdanglzor tissue from the m. and

comparison of the profile with a predetermined expression profile of normal cells

("
and/or tissue.
According to a third aspect, the present invention provides a method of
diagnosin'g pl;ostate cancer in a. subject, comprising detecting the expression profile of
20 P2X,, P2X,, P2X,, and/or P2X, purinergic receptors in prostate cells and/or tissue
from the subject using P2X, P2X,, P2X, and/or P2X; antibody respectively, wherein
an increase in the intensity of the P2X purinergic receptor expression profile in the

prostate cells and/or tissue, compared to the expression profile of prostate cells and/or



pl asma nenbranes are clearly |labelled (L-arrow) and there is labelling in
‘the apical ‘epithelium (A-arrow). 10 Figures Sd-f show a core bi?&ﬂé?U$8/00363
‘cores) froman 81l-year old man with a PSA of 8.1. In this cd&eseivedl2luly 2001
di agnosis was infiltrating adenocarci noma, G eason score 6. H&E stai pi hgioT 7803
(Figure Sd) showed areas of both BPH and invasive cancer (pr-ou

nuckeol i, basenment nenbrane invasion and gpnornal acinal ar mmE)YERSION
Figure Se shows an increase in P2X |abelling in the apical epithelum

(arrow) but 15 .gener al crease in overall signal, A high-power

ni cr ogr aph (ﬁfsagﬁﬁrrgq §’f°§‘i4g‘i?%“fr+§‘¥@1@29€°$ta@&ypﬁm S‘Iaelétdéﬁc%gat fishe psepaneal  of
P2X transl ocation Stage 3. The labelling is Il ess intense than that seen in
Stage 2 (Fi gﬁﬁ@ogbt)?,camfé to a concentration of |abel in the apical
epithelium The nuclei are devoid of |abel except for the nuclear nenbrane

(N arrow). The | Abmirding thafmgtnspes, thepheenttihedntipn privaded a détHod 6 nost | y
found on the 20 apical epithelium (A-arrow). At the conpletion of the

transl ocat i OiapicafiSreasPdahckPRol subfeet E&Hm?ﬁ%ga&;;ﬁg M Bpfddsiofl prdiRc P! C2

epitheliumafter which it was de eXxpressed ( ures Sa an

ar Tor | ow povar e e BPet reehtors AOORREARILIRR Gooud Mom i biRH e Gy

hi gh power njcyoqr S c.and f) is 1 cm=40 pm £ z ~ ~~r zoo3 WO

011 06259 ~ %%&%c@ge@%g’"dy i%spﬁsgtg’&fywhew dp@onss imiheiintgnsig afdhe B2X
breast cancer biopsy tissue conpared with normal tissue. DESCRI PTION .CF THE
| NVENTI ON . PUIgicegieFaceptor extuessinmmrofife in ithee braast oellsamdior kiksuedion thecheraast obed
by way of 5 exanple only and with reference to the acconpanying Fi gures.
Exanpl e 1- |#memuhsuljent e diagabstidraftiecipresent of brends e@vest ocheni cal net hod
used in this study was adapted fromHarclay [31 ]. Sections with a

thi ckness of 8 ~AcBording 4 fifth/agsBctithd fﬁ@éntidn%@ﬂg&é&g%gtl:ﬁfd&%n%ﬁ}e%@% Cure

Jung 2800 Frigocut cryotonme. Sections were air drie e

for 1 hoyp, Jis i t, - .an ir dried at .room

t enper at 3? e ijfﬂct)l)rlssgy ﬁ%&?’&g‘? ?@gé ?%d/é;rnc??% ggng%‘é‘?ﬂ%?%%&’g%gV‘m[aég‘i ﬁ&‘Iﬁ na

i ncubat ed at roon‘i.t egr{g)er(gtzure with one of either rabbit or sheep anti-P2X~,
P2Xx2, P2X3, PIRPHUIDICEI%E or P2X~ anti body. After washing, sections were
then incubated in the secondary antibody; a 1:30 dilution of HRP-conjugated
goat anti - r abbi tASSEGRE L § sixth dshentythe Bvetieroprovisies 89 ofR236 piirinergia dwieptor
prinmaries and HRP-conjugated goat anti-sheep secondary antibody (Dako) for
sheep pri mardntibodiSteagers towdetermigeilre actiokgsl ofbghcinbgenekignie i Sednrhaliabibiect.

di am nobenzi di ne tetrahydrochloride (DAB - Sigma) for 10 m nutes. Sections

were rinsed, airAébordifig &4lsevetithtaspledt, thORX e srévideSaisbRte BhndBHaNBLor
i ncubated in diluent buffer during the first incubation and then treated in

20 the sase HRHOSHMHAS cérﬁﬁleﬁé‘cp@fth mtx%urﬁlei‘ € gﬁce@??%égﬁgcxécﬂg%%ﬁf heaagéxitg g S were

treated in the sane manner as the experi t

primMery antibodysy@taihg Bl &F&fnHshlor B idvEIHA pdHded kit fordiagriostnga & ~

pre-neoplastic and/or neoplastic state in a mammal comprising means for detecting P2X
purinergic receptor expression profile in a sample comprising cells and/or tissue from

the mammal and means for comparison of the expression level with a predetermined

20 expression level.

AMENDED SHEET
IPEAVAU



WO 011 06259 PCT/ AU00/ 00363 - 14 Exanple 2 - Antibody Production The At
consensus sequences of the rat P2X, [32], P2Xz [33], P2X3 [34], rat PZ‘b(A@'uT 2063
[35], rat P2X; [36], rat P2X6 [36], rat P2X~ [37], human P2X~ [38], human
P2X~ [ 39] ,watbméhSEZXB, [40], human P2X4 [41 ] and human P2X5 _}g@b cl oned
receptors were exam ned for suitable epitopes follow ng t ReT/AK8p/80363

adopted in Hansen et al. [15]. The non-honpl ogous epitopes corresponding to
the segnment Lys 199-Cys217 used in rat PZ?élQ were utilised in rat P2X3, rat

- P2X6 and rat P2X-~. 3k | ; F ; : 1 t he

sequence |1e235- Gl‘?léz%gdlf}%k%ﬂ%ﬁ\ﬁag@ﬁﬂeﬁﬁeg&@gb@q{%éﬂ%ﬁb sﬂér§ sitdue for
cross- i nki nrg#to a_.b di pht heri a t oxi Hgdo in. The P2><§ epi tope 10 was

sel ect ed fromPECIE TP 4 PHITRCTBITeeePioT WhEFR the feggentdg capBle @y v 153 . The

‘rat P2X epitope was selected froma region closer to the second

tir ans menbr aneliffercatiating betwedn preerevplastisl druleaplagticyceBY dnd/dreti38e tnd nbimedl was

added a G-terminal Cys also for conjugation). Although |argely honol ogous

W th rat P2X4esamfsrialel | ing of P2X4 and P2X5 did not occur. All

ant i bodi es agai nst rat sequences were able to | abel 15 correspondi ng human

receptors. A separate ito s used f.or t.he human P2X= and P2X~
sequences.S Thi s c"ioé‘ﬁgﬁttcf ggqn\f%stpg?tnﬁxﬁéﬁqu o R@vﬁ%ﬁg?aﬁ%%?@rfg%%ne domai n
fromLys68-Val84 with an N-term nal Cys added for conjugation via a

di pht heri a t SRE¢ifiedored PR X purinersin repaptarovhepuissd toddifcrgniiat belaenipi$de. T. he
epi tope for human P2X3 anti body was the equi val ent sequence used for  rat,

whi | e the epireoplastid 6 nedPlasticrodllsRind/br tisshe Andaomia? ¥8llswidédor@ssae’ 0- Asn287 and
Cys272- Ser 288 respectively. All syntheses were carried out using standard

t-BOC chenistry on ' A3]... TI i de- js LAgat es
(wer e suspended in %@étbé@ﬁgtﬁg&%fﬁfﬁggﬁ&éﬁ#qlﬁo g‘”@ﬁfﬁ"@‘%ﬁ ia’ggi-l Bg&%{ f(éaggﬁ&mth
Conpl ete Freund's Adjuvant. ., . .. 21 ~: "~~3 WD 01106259 -. 1% :
PCT/ AU00/ 0036BeEHE fe B4 puringreis Teeenior yhep gsqdtodiffeyentiate befvepn g'f‘?"a’é’"wer e
injected intranuscularly with second, third, fourth and fifth inmunisations
fol | owed18t Zandewk-functemabP2X wedieptprs inlcelparpl/arttissi&; eund' s Adj uvant . Fi nal

bl eeds via venepuncture were obtained at 10-12 weeks, after it was

establ i shed that aplefuialf tRthhiefAY istd Hunes dMBeudhEiewiloBé aleRe the skilledS

rabbits or sheep used for each epitope. The blood was incubated at 37C for

30 mn, and st.Qr for, 15 h af . i t r t

fol |l ow ng cen%@f%%&g'b?éﬁe a Oéi“?rg?yege &{%’il@%@p%ﬁ@?ﬁ %ﬁ%@%&’ gﬁ’é ésegfrézi'ﬁ %/er e
tested with an ELI SA assay for antibodi es s&ec_i fic for each %epti ded(15].
The anti body Rrp$tats tissusf andéar cglls onbreass tissve gadlpr enlls; The sellsmay b ebtasped by
resulting in an absorbance of 1.0 above background in 10 the ELI SA assay,
was in the raigesytnt dltadscdilomsinpd et abody fRiZbér2 i the cadehsf prostatertissne
sanples. Affinity purification of each of the antibodi es agai nst the

speci f1i ¢ 18P tiaforfodfls, i el REAY otitkiidithdidat SORGRGeRRRKOT ound but
i dentical | ab%_ ﬁrr(fgﬂ%’r endg. %rrp}/g - Spe():ilh%} city of _eanti bodi es 15 Each
of the P2X antiserg neady MSafRely SAgUR cbOpRORS Fo%y Rl hitfscHlsk ! PHAIbRPS

the P2X antibody reagent is specific for P2X,, P2X,, P2X;, P2X,, P2X;, P2X, or

P2X, receptors, most preferably P2X,, P2X,, P2X; or P2X, receptors. It will be clear
to those skilied in the art that the antibody reagent may be a suite of antibodies that
20  may be polyclonal or monoclonal. It will also be clear ‘to-those skilled in the art that
the suite of P2X receptor antibodies may comprise any combination of the P2X
receptor subtypes, and in particular the combination of P2X,;, P2X,, P2X; and P2X,.
Preferably detection of P2X receptor expression profile is by

immunohistochemical means. It will be clear to the skilled addressee that the P2X



in many cases but with distinctly different distributions in ot herv\gaﬁsgs‘; ’,iﬂﬂg
i ndi cating that the antisera do not |ack specificity. Specificity
demonstrated by affinity purification of the sera against the cognate.
peptides. To further verify antibody specificity, indivi dual anti body such
as the ant MO{P638 p2x~ was added to cells 20 transfected V\Ap@j'/,{m/oms:;
correspondi ng P2X~ cDNA in the presence and absence of a |

concentration of the P2X~ epitope. |nmunelifibel |ing and conf ocal i magi ng of
the tranfected Xen 0 denonstrated that the expressed P2X~ is

| ocated, as es?f)eé%é ay\kpﬁﬁq\é alli’é‘ otlsr meaRsinelnding Bl I8Re RbA ez similar of a | O
concentration of the ~ ¢c~~3 WO 011 06259 PCT/ AU00100363 - 16 cognate
pepti de as anﬂmmqgmabttchmquesoﬂepeﬁdlﬂgtcﬁdthersohfbe dftkeddling tidfueRaniplessari Ni Ng
[18]. Individual specificity of all other antibodi es has been si m larly

denonst r at ed. th&i‘e%@'éﬂt@a\@ulablg r BRALADIOthe B2k réc%gf‘oéé g{oerdékﬁ) gﬁoélr uc(é Ql;rijfﬁtletnc

exam nati on of norphology 5 Tissué~was proces

exam nation ol ect.i ons of Xi rratel 3mm X 3nmin size were
fixed in 2.5% &Yuﬁtw}if%%stgfo‘éeﬁfﬁo &hosgss {eg IBL@M@? hatWestern blottingrtechmiqueisey
wer e tthen washed and post fixed in 2% aqueous osm umtetrOX| de for 2 hours.
After furfherandsetertian ofilRX purbergic weceptbrhyRNa gelyibe el imndiztbriihg theof

al cohol s and enbedded in Spurr's resin. Curing was carried out at 10 50C

for 18 hourSPMBépt@Q&btegﬂénP@methen cut with a dianond knife, stained
with uranyl acetate and Reynolds lead citrate in the usual manner and

exam ned in a Phil S0 Qn_m.Crosco e

U trastructural Irlr#r%oscgﬁ@ (ﬁ}ftﬁ?g{e ﬁ%e'ﬁé’c“hhlftslff“sﬂ’&‘t’é‘?wfa&a‘f E&‘YXES used In
short, thin secti.ons 100n wer e (_:ut 15 and retrieved on 3 00 nesh ni ckel
grids. After SPROOSCELHthAtare hyperplagtic o hiypestiophie. BSA in PBS) for 30 nin, .
the sections were placed on the surface of a drop of the bl ocking solution (‘
(wi th the additi odn tie cOn@sL6fThe preséifl ineanionithé fgmHRItite @P hrtddRd” goat

anti-rabbit secondary anti body or HRP-conjugated goat anti-sheep secondary

anti body16di kbinpflses: p%@@)onﬁ%ti%o&ie@hh&cgp@xgﬁgggf&ﬁj%@fereﬁ H%g&%% 35%326@

rinsed three 20 tines for 10 mn I n ace dro

anti-rabbit ar i bod on ugat d to 10 nm go ngprobe) for 1 h
at room terrpz(?rgt gae“élgﬁfﬁ& PR t c\libéé‘h% ettﬁ)\FE“é“t?ﬁ flﬁ dpfeentiate owed by
one wash with distilled water, for 10 mn each and then placed in the
vapour of 29P&idNseneached e RAX eacepter sibtypes. IWhim thecantiBodies aresnommckontl) dine
stal ned with agueous uranyl acetate solution for 20 mn, |ead 21

~~' . ~2~~3 WOttt ‘VHRE B arftiGOAiLLO Qs @3R:Prisesld paricl behﬁuﬁda'ieslaﬂlerfb@ ec'i{l&ﬁ@d twice
for 10 mn in distilled water and exam ned with a Phillips 406 ectron

m croscope ayifd rﬁ\ft I 1oL n . human cancer tissue In a
study of 4 normal an r?g‘r’]@%t;tgg%g?{‘%%g cé?ﬁc’b%eé's P2Xi, P2X3, and 5 P2x4
subt ypes re mar y increased in human prostate cancer tissue. There was
no | abel ﬁ\ﬁg at af’l‘q‘FGPmF’Hégéh%BFB?%é%anﬁoﬁﬁmﬂm of age’ CXWS;SIQTBM@lﬁIlQ
patterns for P2X-

comprises detection of a pattern or intensity of expression.

Unless the context clearly requires otherwise, throughout the description and
the claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the

20  sense of “including, but not limited to”.

BRIEF DESCRIPTION OF FIGURES

Figure 1 shows an example of the level of P2X, labelling in a biopsy sample
taken from a normal human prostate (left) and from a patient with advanced prostate

cancer (right).



(Figure 1) in the cancerous tissue were particularly interesting in that_,
there -was a greater proportion of |abelled acinar epithelial cells i AnGCT 7003
each stage of prostate disease, suggesting a direct correl ation between

neopl astic transformati on and the 10 extent of P2X~ acinar |abelling. P2X5
was al so iWMQOBeRE in sone prostate cancer cells (results neerstddinies There
was very little or no labelling for P2Xj in normal tissue. Exanple 7 - P2X
receptors, growth, innervation, and netabpidic factors, ionic cal cium

nodul ation in young vs aged Wstar rats 15 P2X receptors and apoptosis:

St udi es conpar i ngFigpees $hoas & eamparisen of progate-epithelium &)dram pygrng (B2

~year-old rats resulted in the detection of a marked increase in epithekial

hyper pl asi a iveelt)h& (kg Canidaissue frofeathgdtraBil8 monthstvedhs). (THediged tidsue shswwi t h
t he human cancer tissue, P2X~, P2X3, and P2X4 receptors and tyrosine kinase

"A receptor aptli up-regul ated 20 in the prostatic epithelium of
aged rats, wﬁ‘é%@%ﬁ%%’é‘%awm that of young rats. As previously discussed,
this indicates an_jncrease in protein_phosphorylation (activation), DNA
synt hesi's, i ntracBignig hshowsangxamnle OEEB?%E@Qeng(mmgmmr@aSt Tighdandof
up-regul ati on of adjacent receptors for other neurotransmtters, cell
proliferali otheaobktammial ddimrregalaticinia Hrpast mholuytisgsad(lefical ci um) into the
epithelial cells z ~~~ 2~~3 WD 01/06259 - 18 PG'T/ AU00O/ 00363 i ndicati ng

aPOPLOST 5. AN [ NOFEARE hih  MIF: o Bbeelbiohliaood A AL ARLRI AR fAigNTC!) . and

a reduction in the~cal cirumr atin or none st anni cln was al so

observed in the n a at pros S, P and -1 both. inhikit apgptosis
and were dec’r"é‘&’é@ﬂgggg‘t béagi’@é‘d '?@}g The H&Erplan 345%’0&6«5’8!'?4@(1’3558‘%‘?3?8@
under goes apoptosis and simlar changes in 5 P2X receptor expression as
human pr ost aspical zpitheliut @soey) oftbie prostaticacini i(dy. Higuraddds & bighrpodeeri gat e
prostate cancer aetiology. Innervation, other receptors and netabolic

factors: In mhi@ogasslof MisSared RRFW)VRabAIIng WAFIEAREPIX iNthe s@ine Rtdadabpétowst ur es
in the fibromuscular septa subjacent to the prostatic epithelium These

structur a : 117 ] ' enl.cti :
apopt osi iSc?as g%??é‘?’geéé %edg%ﬂr%irsg%’ncbf:%igé %%%%g&ggfgﬂs %ﬁ%flfeglggén PﬁBIéIéII (éPhaﬁT]OWe;'nd
the innervatjon factors VAMP, nuscari niﬂ% receptor (M), fVé SNAP- 25, S
100, and t r afgUEs s is 2highepeser migrogrgph wh this atre shovingcappless BaXide-t he aged
rats. Al pha (1 B) voltage-gated cal cium channels. and tyrosine kinase A
receptors weexpredsion inpheraildlydiypdrplasit bpitlgdinh (4e-arovdt Bigareoéa Sectionafscore
down-regul ated 15 while the P2X, and P2X7 apoptotic cal ci um channel
receptors we :) T t.abhRdiC | pPHM i on
i owi ot apePy e B ot ol  RERTP SR AN OMR THE (AR W SR e By BEH
prostatic epitheliumin the aged rats, and alsq,su that this nodel

coul d be use y?@d%l ?]te’é‘s(f‘f’bsgf’g’“aEHE#WB%&‘&P@“&??F&%&&QEZ%WC g, 35 Br east
cancer cell lines 20 In 6 breasf cancer cell lines supplied as frozen

sect i ons15 p2sharaquaised by prorpingat enitticlial ncleidBEN) fesanewk Figise ff is@ highng the
sane techni ques enployed in the |abelling of prostate tissues. The

lfabel I'i ng papbwérmictdgapttofIhesaatenselgdabdliedanefei (4farrow), as shown in Figure 4c.

Figures 4a and 4d, H&E stain, Figures 4b, c, e and f, anti-P2X immunoperoxidase
label. No cou_nterstain. Bar for low power micrographs (4a, b and c) is lem = 150 um.
Bar for high éower micrographs (4d, e and f) is 1 cm =40 um. |

20 Figures 5a-c show core biopsies (supplied as 3 cores) from a 57-year o}d man
with increasing PSA. Two cores were diagnosed as containing areas of BPH adjacent
to areas of advanced cancer, Gleason score 8. Figure 5a shows an area of BPH with
no cancerous markers (5a-arrow) stained with H&E. Figure 5b is a serial section from

the same block labelled with P2X, antibody. The P2X labelling is characteristic of



| abel | ing patterns seen in both human prostate cancer tissue (Figure 1)

and the prostate of the male aged Wstar rat (Figure 2). 2 1 ~ ~~a221~f,32'§ 7003
WO 011 06259 -19 PCT/ AUO0/ 00363 Exanple 9 - Prostate cancer diagnoses™:
(Figures 4a-f and 5a-f) The expression characteristics of the purinergic
receptor c@lsoydgsannel s (P2Xi.7) were exam ned in nornal a&ﬁ./@@oto@%sggi cal
prostate tissue from 65 cases representing each stage of prostaie diséase:
normal , BPH, preneoplastic and cancerous S+ d eason's grade 5-9). C ear

transl ocation features were noted in tissué |abelled with P2Xi, P2X,, P2X3

and P2X~. Af ttfdnsiochidgSiage Rl TEE pesetice aif thast Fainires) imtiskus Hapaaed by &N of
P2X anti body production and | abelling protocols, a standardi sed protocol

was devel oped, :A i xt .Of:. . PX23: e a

concentrati o%taolﬁmgl.aé H%I@,/lﬁé{:gégabtegrﬁﬁtheagljﬁ%ﬁga3€8rfE%&\Hsﬁﬁafgége g‘gﬁ%ﬁl}ed to be

‘the best 10 reagent for denonstrati n%.the trans] ocation features described.

P2x4, P2x5 orthpsexghapggseare mage advansed. [Fague 5cds ¢ highrnosvs icrogmephyiremiasserighgent

to | abel tissue sections fromeach category of prostate cancer it was found

t hat there wasctiosefiheatinab afswed s Fipnreadis It depiat Stage R deanats &343lldwdhel | i ng

fromthe nuclei to the cytoplasmand | ateral plasma nenbranes, ultimately

expressi ng prd g L0, Japl 1 J : gressed

(Pl gs ar o, B PN plping ENARGAleaPh ot WHURR 1E A Blnckite AT EAET e

(Figs 4b, 4e). Preneoplasti 2X. transl pcation occurred in three distinct

St hges. 5t agE VoG RE ROV, PEXiou SRoRHRS FRis AU oSN RIBUAREAD

epithelial nuclei (PEN) on a pale background (Figs 4c, 4f). Stage 2

featured a priodividmllydabidled H2desentor af snRiENoaalise@ Patch of mpgpters.altedatefaldense

and markedly punctate cytoplasm c |abelling, nuclear nenbrane and |ateral

pl asma nmembr ?&&@%@Hg&ﬁﬁs apEleATY 1aBAIRAT - 80 W) HHARhers lhl')’h@l_ix?%q'nctﬁé apical (
[ C a

epi thelium (Figs ~b, ). Stage was represented by nucl ei bel I'ed only
on t he nucl ear_.renbr ane , ho cytoplasm c signal, honogeneous rather
t han punct at eeplltggg‘ﬁ)'f’%ﬁ@?r‘%% a dense label in the apical epithelium (Figs
Se, Sf). 2 1 ~~ ~ 2003 WD 01106259 PCTlI AUOO/ 00363 - 20 In the present
study, 589 of casecEigureagdosshavwaascarebippsy 63 cEps) fiym Ba & hyedHold man 3l 20si n
(H&E) staining, showed Stage 1 or Stage 2 P2X | abelling. - The remaining
cases, rangi REA of)1iHrethiownss ety diaginsisondinfiltetinpaderdcagimomapGledsdnadeetd | ng
features. Stage 3 labelling was al ways acconpani ed by the histological S
features of cARgeE ggﬁgﬁ% T B4 bES i Lihoaie MRGreasi |y
di stingui she?by tﬁe clo uree %’Q%E%r eglglggn o‘#t_hgp:ﬁ)gg)é sugétacfpesri n the
epi thelium and strona. propose that biaqpsy.tissue that has been
P st ol ogi cal RyTamagRd oLt bRt memoraicdByakian RHEoImE poif) SFOIPEHI. ray
be in the process of early (preneoplastic) transformation at a netabolic
| evel . The ddftgnesteshown anfin@tagdn P2Kdabelling in the apicalrepithela® (arew)lntsuggest s
that the preneoplastic process is nore advanced in that tissue. The

15  general decrease in overall signal. A high-power micrograph (Figure 5f) shows these

P2X labelling features to be typical of .P2'X' translocation Stage 3. The labelling is less (
intense than that seen in Stage 2 (Figure 5b), due to a concentration of label in the
apical epithelium. The nuclei are devoid of label except for the nuclear membrane (N-
arrow). The label is homogeneous rather than punctate, and is mostly found on the
20  apical epithelium (A-arrow). At the completion of the translocation process, P2X
label was commonly concentrated in the apical epithelium after which it was de-
expressed (D). Figures 5a and 5d, H&E stain. Figures 5b, ¢, e and f, P2X
immunoperoxidase label. No counterstain. Bar for low power micrographs (5a, b, d

and e) is 1cm = 150 pm. Bar for high power micrographs (5c and f) is 1 cm = 40 pm.



P2X | abelling features described are stage-specific and uniformthr cwqhgp't]r 2003
the entire area of cells representative of each -

hi-st ol ogi cal -classification. In cores that contai ned both BPH and cancer

areas, P2X labelling was clearly and uniformy demarcated into either BPH

or one of WRM@R¥er | abelling patterns. It is proposed thaPCYAU80/0BERNI que

15 can be used to exclude (and reassure) patients with non-neoplastic
prostatic conditions fromthose with earky3cancer and also identify

rapi dl y- devel opi ng..pr eneopl asi a, . t hat l.ead to malignancy. Thi

i nformati on may pg"F‘EWFS g%'?’? ?}é‘?w WH“%P%P c‘B%&’laét W@ébﬁ?ﬁﬁ%‘“&%ic@@ﬁﬁd
Eaanpl e 10 - Breast cancer diagnoses 20 Subtypes P2X2, P2X3, and P2X~ are
si gni fi cant | ywitlonermaddissugt ed i n breast cancer biopsy tissue conpared with
normal . Subtypes P2X,, P2X4, P2X5 and P2X6 were unl abeled in both the

‘normal and CYESCRIPTIONSOF THESINEENTION €- i ncubated wi th 3% hydr ogen
per oxi de and 5% horse serumto suppress endogenous peroxidase activity.

Exanpl es of the staini atterns arge,shown.in ki Qs - a W, smsdel ~ ~
VWO PCT/ AU0O/ 0036 prefaried ?’Hbﬁ%‘ﬁ’ef‘ﬁgﬁhﬁ%"ﬁPEI%WHE‘%%EQHQ&SE%‘} %8’3”\% th
reference to specific exanples, it will be appreciated by those skilled in
the art that exampleodpandwithapfapence ththeiascompanmgyFigreser forns. ,, , ~;
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P2X, or P2X, antibody. After washing, sections were then incubated in the secondary
antibody; a 1:30 dilution of HRP-conjugated goat anti-rabbit secondary antibody

15  (Dako) for 30 mins for rabbit primaries and HRP-conjugated goat anti-sheep
secondary antibody (Dako) for she'ép primariés. Slides were again rinsed and then
immersed in 15% diaminobenzidine tetrahydrochloride (DAB - Sigma) for 10
minutes. Sections were rinsed, air dried and mounted in DPX (Merck). Control
slides were .i'ncubated in diluent buffer during the first in;:ubation and then treated in

20  the same manner as the experimental slides. Negative control slides were treated in
the same manner as the experiméntal slides except that the primary antibody was |

replaced with non-immune serum.
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CCRRECTER, VERGEN T Tl MBoDEREMANG JENENTE RN AR AS FRLLOE v, A
met hod of stagi ng and/ or di'agnosi ng pre-neoplastic "and/ or necoplastic states
in a manmal, co risin%mgﬁiectinq t he P2X purinergic receptor, expression

i

profile of célfRRYIASEHRE emeldsilend dlnte indhansualmannes aprhexagupedgh a he

profile with a predeternmn ned
Phillips 400 transmission electron microscope:.

Example 5 - Ultrastructural Immunocytochexﬁistry
The method of Slater [44] was used. In short, thin sections (100nm) were cut
15  and retrieved on 300 mesh nickel grids. After incubation in blocking solution (1%
BSA in PBS) for 30 miﬁ, the séctions v}ere ;;laced on the surface of a drop of the | ( :
blocking solution (with the addition of 0.05% Tween 20) containing HRP-conjugated
goat anti-rabbit secondary antibody or HRP-conjugated goat anti-sheep secondary |
antibody (diluted 1:100) for 1 h at room temperature. Grids were then rinsed three
20  times for 10 min in PBS and placed on drops of goat anti-rgbbit secondary antibody
conjugated to 10 nm gold (Nanoprobe) for 1 h at room temperature. The grids were
then washed twice with PBS followed by one wash with distilled water, for 10 min
each and then placed in the vapour of 2% aqueous osmium tetroxide for 1 minute.

Sections were then stained with aqueous uranyl acetate solution for 20 min, lead



5 expression profile of normal cells and/or tissue. 2. A nmethod of
determining the aetiology of carcinogenesis in a manmal, conprising 2 1 G}
detecting the P2X purinergic receptor expression-profile of cells and/or
tissue fromthe mammal and conparison of the profile with predeterm ned
expr essi onY@PHIGR26L of normal cells and/of tissue. 10 3. A nmprirgaosesssdi ng
toclaiml or claim2 wherein the mammal is a human. 4. A nethod accordi ng
to any one of clains 1 to 3 wherein the e¢éffis are prostate tissue cells. 5.
A nmet hod according to. any one of clainms 1 to 3 wherein the cells are
breast ti ssutaEips 10 minginsad gwigedar 40 seindn digtitled water endexamioedivith al to 4
wherein the cells are obtained by biopsy. 7. A nethod according to claim5

wherein the Bhilligs 400ci@oninietosopdagtey. 8. A method according to any one
of claims 1 to 4 wherein the cells are obtained froma body fluid, from

digital rect kL NGl . rom senmen. 20 9. A net hod
accordi ng toggﬁgﬁg{]{% ?fi)g&éﬁ%és%q?tlﬁcl)ﬁgﬂvézé?%ﬁegtlai"feecti on of the P2X
purinergic receptor expression profile conprises use of an anti body
reagent. 10. A ne %erugxegiapﬁgalt%ldaﬁmpu@%mm&m cps¢spPAXorP2%K;, 3dor 9
wherern the detection of the P2X purinergic receptor expression profile
conpri sesd usB2¥f subtRRX wend maddadly amgensed fplmhdrn probiate AR%r tisRRX2TheR2was
P2X4, P2X6 or P2X~. AVMENDED SHEET | PEAI AU  PCT/ AU00O/ 003 63 Received 12

July 2001 z g9 Q’bglﬁné%al%%'%@bﬁ@ﬂ%l tiés&?tﬂgﬁab%ﬁﬁ@f e&{rﬂéﬁls%r gl m S

or claim?7 wherein The detection purinergi c receptor expression

profile conpyd.ses,use,of an antibody reagent ecific for P2X2 or P2X3. 12.
A met hod of Qﬂi‘%‘ﬂﬁézf%‘&eﬁ?w%*{%l%%}é@reP lﬁmgﬂgj‘%teriefsant g W& fect i ng
the 5 expression profile of P2X,, P2X2, P2X3 and/or P2X~ purinergic

(r ecept or s i ngispiesprepertivalof dabetled acinar epithelinl calistwith saghjstage ofiprosgteP2Xi |
P2Xz, P2X3 and/or P2X7 anti body respectively, wherein an increase in the

intensity of disduse,Baggeting Beti@tCedRd@iPbet@%e RSPl c BaRdfbiration dniehdr oSt at e
cells and/or tissue, conpared to the expression profile of prostate cells

and/ or tjmgsu [ ' [0S hyperplasia, 1s to

di agnostjl((ﬁé Ofs“éff@?})’?ggéﬁ@@tgﬁe@? ég?’gﬁ%ﬁ@%ﬁ 'ngrf%s'%hin ﬁ%tﬁﬁgﬁ)s%?c %qnggnosi ng
breast cancer .in a subject conprising detecting the expression, profile of
P2x2 or P2x3°eH§ ?ﬁeﬁlélﬁsgq shewa)yt bhere was yegnlittle oz npdabeHineder P2Xs irengrmahn t he
subj ect using P2X2 or P2X3 anti body respectively, wherein a decrease in the
intensity oftisshe P2X purinergic receptor expression profile in the breast
cells and/or tissue 15 conpared to the expression profile of breast cells
and/ or ti ssUExdm b , i £C ' ' e :of: t he

A1 1 Dpakr '%%f_&% %fg?ﬁggﬁ?githﬁgﬁ ‘émd 'ﬁetﬁbtﬁﬂ:”ﬁégﬂ{ﬁ Clﬁgxc

presence of breast cancer. to any one ims 9 to

13 wherein t ant i bady reagent conpri . ol,yclonal antiserum 15. A
met hod accor%ﬁcn'gn\lgggﬁy?tlgﬁéggfou&ga‘fsﬁeéP‘ti’@qilgr erein the anti body reagent
20 corrp;f'stses nmonocl onal antiserum 16. A nethod according to any one of
cl ai s o i regeptors andiapopiesisiody reagent is a suite of pol ycl onal
anti bodies. 17. A nethod according to any one of clains 9 to 13 or 15,
wher ei n the anti bSuidies eapparting prastases fremdbuntihwetloold raand fodti 165 yeadNJEINDED
SHEE1 IPEAJAU . 2 1 C. 2003 WD 01106259 -30 PCTlI AU0O0100363 18. A net hod
according t ' I j e Dt

9 1 Orafd rRiRed Gn Ble detétidh of a"i‘ﬁ?‘ﬁ(@{i] gml%)%%e S bhifheRE1 @éﬁ%&g@ thé aged

anti bodi es conprises a conbination of t recept or
‘anti bodies. 19. A ho cqrdin any. one laims 1 to 18 in
det ecti on OfrA?shgesg:gEﬁng gPﬁICm%uman% ({:{)gure ).;). As w(i)tfh the Auman cancer t}SSUG\:A,,{i)% s

P2X;, and P2X, receptors and tyrosine kinase A receptor antibody were up-regulated

20  inthe prostatic epithelium of aged rats, when compared with that of young rats. As
previously discussed, this indicates an increase in protein phosphorylation
(activation), DNA synthesis, intracellular microtubule expression (organelle
transport), up-regulation of adjacent receptors for other neurotransmitters, cell

proliferation and an influx of ions (primarily ionic calcium) into the epithelial cells

anng
£5US



receptor expression profile is by i munohi stochernical neans. 5 20. A

met hod according to any one of clains 1 to 18 wherein detection of 2né G2 2003
receptor expression profile is by ELISA. 21. A nethod according to any one

of claims 1 to 18 wherein detection of the P2X receptor expression profile

is by RIA V006258 hod according to any one of clains 1 toPC3/Alse0e36
detection of the P2X 10 receptor expression profile is by Western blot. 23.

A net hod according to any one of clains 1-1& 18 wherein detection of the

P2X purinergi ¢ feceptor expression is by.d ion of P2X puriperaqgi.c
receptor m t NR9! il_n%@ggptml@a RGBS lngwiﬁﬁiéveﬁf&-gﬁ#qaﬁw cﬁﬂ’é’gbn?‘“‘io
stage and/or diagnose a pre-neoplastic and/or neoplastic state in a

mammal i an subf eduction iipthe calciumdregul@ing harmone sighniogalein pias alsa absetvedyintbagent
to determine the aetiology of carcinogenesis in a nmammalian subject. 26.

‘Use accor di ngaged @t piodlaged. PDGF ahdT@B-1VHo8H Rihibit RpREHRE wefe dechdsilin tRE -
Use according to any one of clains 24 to 26 wherein the P2X purinergic

receptor anti opprises.a lL.yclonal antiserum .2Q 28. Use
according to %%;‘y rg?lsgﬁgf nié‘?‘%r % 2899 1% pﬁ%? w@qrﬁoe[st?gogﬁs*s si“ﬂ‘g?’rgﬁ%gng%scl tor
antibody is a _nonoclonal antiserum 29. Use according to claim27 or claim
28 wherei R t he2RIscopigriexpregsion ps bepan prosiate eangsr tissug and theesforp maybeusedr
P2Xi, P2X2, P2X3, P2X4, P2X5, P2X6 or P2X~. n,~ f;. i,:Ju3 WO 01106259 .
PCT/ AUOO/ 00366 inddstipate Ijﬁsﬁaﬁm@ias@olb?y,cl aim29 wherein the P2X purinergic
receptor antibody reagent is specific for P2X~, P2X2, P2X3 or P2X~. 31. Use

accprdl ng to ﬁm'ergﬂﬁoﬁ)f t érai-&c.ﬁ l%@s& d.%?et?ﬁol?cga q‘ :30’ wher ei n the. PZX.
purinergic re—mﬁ%vwcep pol ycl onal antibodies. 5
32. Use according to_any &ne of clains . 24 to 26 . or %8 to 30, wherein the
P2X purinergic recdbih5a8edratndhare wasga facrease in gicrombpler §R1cBEesIA Lre ( .
anti bodies. 33. Use according to claim31l or claim32 wherein the suite of
P2X recept or fbtonpisdilesseptargutjacest ta the pluistatit iepithelfuna rikliebostivetirespppedied f or
P2X,, P2X2, P2X3 and P2X~. 10 34. An isolated mammalian cell or tissue

sanpl e cqgp! exiafiapid H:lj&oé’x%ﬁhffl@ﬂiaﬁ{g%s aﬁ@ﬁsﬁs-l%sbéiaﬁe iph}iﬁergilatréée?@ys pgRgent .

35. An isolated mammal i an ce or t1ssue sanple according to claim34

wherein the B puri.nergic re tor-speci f.i c antihgdy reagent Lses
pol ycl onal anttSér’ ci]g’%.angﬁﬁ? Wﬁ@gﬂn %ﬁgﬁ{ﬁﬁﬁﬁpt’éﬁca’a‘gcﬁcgét g&{gg le
according to claim34 wherein the P2X purinergic rec_eﬁt or anti body reagent
conpri ses mond¥rdrBfARRS; §0and gansipmin segniereall afiwhishwere weragulsted: indbee

sanpl e according to claim35 or claim36 wherein the P2X purinergic
r ecept or - specagadaasntAlphalfl B)eadrags-gated spleitind cltanhels amPigrosideddaase B2 X3, P2X4,
P2X$, P2X6 or P2X~. 20 38. An isolated mammualian cell or tissue sanple
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15  while the P2X, and P2X, apoptotic calcium channel receptors were up-regulated.
These data indicate an increase of calcium ion inflow, metabolic rate, microtubule
transport and innervation of the prostatic epithelium in the aged rats, and also suggest
that this model could be used to investigate human prostate cancer.
Example 8 '- Breast cancer cell lines

20 In 6 breast cancer cell lines supplied as frozen sections, P2X,, P2X;, and P2X,
purinergic subtypes were labelled using the same techniques employed in the
labelling of prostate tissues. The labelling pattern (Figure 3) was suggestive of the

labelling patterns seen in both human prostate cancer tissue (Figure 1) and the

prostate of the male aged Wistar rat (Figure 2).



39. A kit for diagnosing a pre-neoplastic and/or neoplastic state i Z 6rT 2903
manmmal- _conpri sing nmeans for detection of P2X purinergic receptor ex&' s§i-onf
profileina __ . q~.., :-.",.) 7 ~~i:"1 LuJ WD 01/ 06259 :
PCT/ AU00/ Q0363 - 32 sanple conprising cells and/or tissue fromthe nmanmal
and neans W89186%ari son of the expression level with a preREZIAU/006
expression level. "40. A kit according to claim39 wherein the detection
means conprises an antibody reagent specti$c for a P2X purinergic receptor.
-5 41. AKkit cording . o claimd40 wherein the P2X purLnergic receptor .
anti body rea}g‘ﬁmlgﬁﬁﬁrﬁtrg%@t%%!]@méws fg‘gé?%ﬁ?fg'&%.ga‘ kit according to
claim40 wherein the P2X purinergic receptor anti body reagent conprises a
monocl onal ant i sertheexg@®ssign kharactedstiodiofi thetmirinkmianedédtavvatoium chiwmneR? X
purinergic receptor antibody 10 reagent is specific for P2X,, P2X2, P2X3,

P2X~, P2X5, RRXR, Orwéid &kamiféd ifnérnial %&E&tﬁbl@@icﬁl rSitak BsdR VAR 68 icAsdshe
anti body reagent i's specific for P2X~, P2X2, "P2X3, or P2X~. 45. A kit

according- tqQ_an ne of cl ai 39 taq.44 wherei e P2X purinergic
Fecept of expy SR engpi Fastiol hutart sty el Y. peP oI B Spkerps
kit aecording to claim45 wherein the assay is an ELI SA. 47. A kit
accor di ng3 t o (Glesison'sgraddh 599 Gleahizansiaration fatunesrwese nated intissue laheleod siithy t o
any one of clainms 39 to 47 wherein the sanple is a body fluid. 49. A kit

accordi ng t o Paxy Fe FFX Gnd PPX,3 ARG addngthepRbess bhepthaiRtich aid @ digital 20
rectal exam nation exudate. 50.” A kit according to ‘any one of clainms 39 to

48 wherein t i L OpsSy, sanpl e. . WD 0110 .

PCTI AUOO 10035%“—32@5438%’1&%%@%%&37&?‘5’3‘8% Apd-iabeting BRGes 325%?'51af§efﬁdner gic
receptor, wherein the reagent is capable of differentiati ngl) bet ween '

(pr e- neopl -ast PECGFOl Veasshexaloped. demyixture Rf/F3X 1230 J2 Xaand RE2nsibtyRssIat 2and/ or
tissue. 52. An antibody reagent specific for a P2X purinergic receptor when
used to 5 di fcbpcenmiation ef ®&pgdenl 1g@ eadchyddihited hd 00 ovithf RBSS; tprovesl to B2 the bestpt or s
in cells and/or tissue. 53. An antibody reagent according to claimb51 or

cl ai m 521 ghergigeni fop d@rﬂbhéﬁ%ﬁﬁg HRAGSRoca RSP fchfs &smEK.CPQX?PZKQBfPﬂHm 54.

An anti body reagent according to claim5 1 or claimb52 wherein“the anti body

10 reagent c Lses a nocl.onal antjiserum 55. An t L body r.eagent
according t o?%;h%@aso‘?fr{gﬁsﬁﬁ ﬂ%m%‘fa'fcﬁ' gg} P Kqagent ﬁ%lagg&lséﬂ? ¥%889§§83bent i's
specific for P2X~, P2X2, P2X3, P2X4, P2X5, P2X6 or P2X~. 56. An antibody
reagent accodéneptegory bEprostem-canberribivas fowad that tHeomwyas eseguentidl sxpreesioni ¢ f or
P2X~, P2X2, P2X3, or P2X~. ;. (. :

.A2. A, 2. ASY aAQ tAstlodioAof P2 XAabellind\frBm the Aliclei t6@eAlytdpldstn And BiterdAllastARE. AS
, % A[. Al . A9l . Ae/ . A&f | . AS. ALO. Al . AS9. Al 05Gv9W\ ZW | nj v~ytoj e [UU] ca] c

3 ] 0 A
o cal oal ool caktaband mbarls kel papenlAlARal EglRlane o kel oal oo ©
ajcal ca cajcalca C a ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
CLU] I:a] Lgﬂ/\E ﬁ%mgﬁ?ﬁgf’] ]XU]} ca} ca} ca} ca} ca]U]ca] Lau} ca} C ] Joal cal cal
a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]cal
WGSR) Vb g vV P2X labelling was completely de-expressed in BPH tissue (Figs 4b, 4¢).
#lwl L) ###{vql gb] XU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca
] ca] ca] ca] Ca]ﬁédéé?]a@ﬁ& Pﬁ%hﬁl@]:&ﬁ]n%‘:ﬁﬂ&ﬁ]tﬁﬁ]: aptiadt! st A W

Cd(n(((?))"*n**+_++,$, ~ytoj e [ U c”a] ca] ca] ca] ca] ca] cé] ca] ca] ca] ca] ca] caV

= Gal. . ! vam ==
RN i me skl TRt AR R AR NP
2] cal cal ca c PpekroM ATt 4Dt Siaeh sqbusHsaBMsET N TRBEssion s BEN fd

. 9<<<<zupkfa\ V] Ul ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caRBa] ah@appearance of dense and markedly punctate cytoplasmic labelling, nuclear

membrane and lateral plasma membrane labelling, and an increasing signal on the
apical epithelium (Figs 5b, 5c). Stage 3 was represented by nuclei labelled only on the
nuclear membrane (NO), no cytoplasmic signal, homogeneous rather than punctate

labelling, and a dense label in the apical epithelium (Figs Se, 5f).
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S10% U& () R 6°nlabeled in both the normal and cancerous tissue. Tissue was pre-incubated

with 3% hydrogen peroxide and 5% horse serum to suppress endogenous peroxidase

activity. Examples of the staining patterns are shown in Figs 6a-m.
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examples, it will be appreciated by those skilled in the art that the invention may be

embodied in many other forms.
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1. A method of staging and/or diagnosing pre-neoplastic and/or neoplastic states in a
mammal, comprising detecting the P2X purinergic receptor expression profile of cells
and/or tissue from said mammal and comparison of the profile with a predetermined
5 expression profile of normal cells and/or tissue.
2. A method of determining the aetiology of carcinogenesis in a mammal, comprising
detecting the P2X purinergic receptor expression profile of cells and/or tissue from the
mammal and comparison of the profile with predetermined expression profile of normal
cells and/or tissue.
10 3. A method according to claim 1 or claim 2 wherein the mammal is a human.
4. A method according to any one of claims 1 to 3 wherein the cells are prostate
tissue cells.
5. A method according to.any one of claims 1 to 3 wherein the cells are breast tissue
cells.
15 6. A method according to any one of claims 1 to 4 wherein the cells are obtained by
biopsy.
| 7. A method according to claim 5 wherein the cells are obtained by biopsy.
8. A method according to any one of claims 1 to 4 wherein the cells are obtained
from a body fluid, from digital rectal examination exudate and/or from semen.
20 9. A method according to any one of claims 1 to 8 wherein detection of the P2X
purinergic receptor expression profile comprises use of an antibody reagent.
10. A method according to any one of claims 1 to 4 or 6, 8 or 9 wherein the detection

of the P2X purinergic receptor expression profile comprises use of a P2X antibody

reagent specific for P2X,, P2X;, P2X;, P2X4, P2X, or P2X5.
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' 12. A method of diagnosing prostate cancer in a subject, comprising detecting the

5 expression profile of P2X,, P2X,, P2X; and/or P2X; purinergic receptors in prostate
cells and/or tissue from the subject using P2X,, P2X;, P2X; and/or P2X; antibody
respectively, wherein an increase in the intensity of the P2X purinergic receptor
expression prbﬁle in the prostate cells and/or tissue, compared to the expression profile
of prostate cells and/or tissue from a prostate having benign prostate hyperplasia, is

10 diagnostic of the presence of prostate' cancer.
13. A method of diagnosing breast cancer in a subject comprising detecting the
expression profile of P2X, or P2X; purinergic receptors in breast cells and/or tissue from
the subject using P2X; or P2X; antibody respectively, wherein a decrease in the intensity
of the P2X purinergic receptor expression profile in the breast cells and/or tissue

15 compared to the expression profile of breast cells and/or tissue from the breast of a
normal subject, is diagnostic of the presence of breast cancer.
14, A method according to any one of claims 9 to 13 wherein the antibody reagent
comprises a polyclonal antiserum.
15. A method according to any one of claims 9 to 13 wherein the antibody reagent

20 comprises a monoclonal antiserum.
16. A method according to any one of claims 9 to 14, wherein the antibody reagent is a
suite of polyclonal antibodies.
17. A method according to any one of claims 9 to 13 or 15, wherein the antibody

reagent is a suite of monoclonal antibodies.
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5 20. A method according to any one of claims 1 to 18 wherein detection of the P2X
receptor expression profile is by ELISA.
2. A methéd according to any one of claims | to 18 wherein detection of the P2X
receptor expression profile is by RIA.
22. A method according to any one of claims 1 to 18 wherein detection of the P2X
10 receptor expression profile is by Western blot.
23. A method according to any one of claims 1 to 18 wherein detection of the P2X
purinergic receptor expression is by detection of P2X purinergic receptor mRNA.
24.  Use of a P2X purinergic receptor antibody reagent to stage and/or diagnose a -
pre-neoplastic and/or neoplastic state in a mammalian subject.
15 25.  Use of a P2X purinergic receptor antibody reagent to determine the aetiology
of carcinogenesis in a mammalian subject.
26.  Use according to claim 24 or claim 25 wherein the mammal is a human.
27. Use according to any one of claims 24 to 26 wherein the P2X purinergic
receptor antiBody reagent comprises a polyclonal antiserum.
20 28.  Use according to any one of claims 24 to 26 wherein the P2X purinergic
receptor antibody is a monoclonal antiserum.

29.  Use according to claim 27 or claim 28 wherein the P2X purinergic receptor

antibody reagent is specific for P2X,, P2X,, P2X;, P2X,, P2X;, P2X; or P2X;.
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T 5 3. Use according to any one of claims 24 to 26 or 28 to 30, wherein the P2X
purinergic receptor antibody reagent is a suite of monoclonal antibodies.

33. Use according to claim 31 or claim 32 wherein the suite of P2X receptor
antibodies comprises a combination of antibodies specific for P2X,, P2X,, P2X; and
P2¥X,.

10 34, An isolafed mammalian cell or tissue sample complexed with a P2X
purinergic receptor-specific antibody reagent.

35. An isolated mammalian cell or tissue sample according to claim 34 wherein
the P2X purinergic receptor-specific antibody reagent comﬁrises polyclonal
antiserum.

15 36. .An isolated mammalian cell or tissue sample according to claim 34 wherein
the P2X purinergic receptor antibody reagent comprises monoclonal antiserum.

37. An isolated mammalian cell or tissue sample according to claim 35 or claim
36 wherein the P2X purinergic receptor-specific antibody reagent is specific for P2X;,,
P2X,, P2X,, P2X,, P2X,, P2X; or P2X,.

20 38. An isolated mammalian cell or tissue sample according to claim 37 wherein
the P2X purinergic receptor-specific antibody reagent is specific for P2X, P2X,,
P2X;, or P2X,.

39. A kit for diagnosing a pre-neoplastic and/or neoplastic state in a mammal

comprising means for detection of P2X purinergic receptor expression profile in a
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reagent comprises a monoclonal antiserum,

43. A kit according to claim 42 wherein the P2X purinergic receptor antibody
10 reagent is specific for P2X,, P2X,, P2X,, P2X,, P2X;, P2X, or P2X,.

44. A kit according to claim 43 wherein the antibody reagent is spe.ciﬁc for P2X,,

P2X,, P2X;, or P2X,.

45. A kit according to any one of claims 39 to 44 wherein the P2X purinergic

receptor expression profile is detected by a colorimetric assay.
15 46.  Akit according to claim 45 wherein the assay is an ELISA.

47.  Akit ac'cérding to claim 45 wherein the assay is an RIA.

48.  Akit according to any one of claims 39 to 47 wherein the sample is a body

fluid.

49. A kit.according to any one of claims 39 to 47 wherein the sample is a digital
20 rectal e;{amination exudate.

50. A kit according to any one of claims 39 to 48 wherein the sample is a biopsy

sample.
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5  differentiate between functional and non-functional P2X receptors in cells and/or
tissue. |
53.  An antibody reagent according to claim 51 or claim 52 wherein the antibody
reagent comprises a polyclonal antiserum.
54, An antibody reagent according to claim 51 or claim 52 wherein the antibody
10 reagent comprises a monoclonal antiserum.

55.  An antibody reagent according to any one of claims 51 to 54 wherein the P2X
antibody reagent is specific for P2X,, P2X,, P2X,, P2X,, P2X,, P2X; or P2X,.

56.  An antibody reagent according to claim 55 wherein the antibody reagent is

specific for P2X;, P2X,, P2Xj, or P2X;.
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