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The present invention relates to nethods of identifying pre-neoplastic .
and/or 5 neoplastic states in manmals and in particular to a nmethod for
i denti-fying preneoplastic and neoplastic cells..in tissues and body fluids,
based on differential expression of purinergic receptors in these cells.
BACKGROUND otoszsodi agnosi ng cancer, cel lular features in bipgasdudamRses are
‘taken into 10 account such as, the degree of variability of cancer cell
si ze and shape, the proportion of actiwvel.y dividing cells and invasion into
nei ghbouring structures.. Commonly used: hi stol ogi cal stains are haematoxylin
(primary stain) anMEDHOD EQ&@%NHEYH)IW BORIASKICAND/QBbel '
subcel | ul ar el enents. O her diagnostic nethods enploy antibodies to - .
- particul ar diagnostic nol sEROHPEASTIOSTATES INNMAAMBAIADISar epitopes) or o
the surface | 5 of cells or tissues (via extracellular epitopes) which can
-~ .be made vi SJI'E(?H'& AL qryscopi ¢ anal ysis eg, carcino-enbryonic antigen
(CEA) .. Sonem-?éc—eﬁx’gahﬁ'bﬁes are discussed bel ow. Prostate Cancer The _
~incidence of prostate cancer in the Western world is increasing at. an 20
,alarning rate, habe AESFRiRvenHamrelmenp deetheds ofddentifying pre-ngeplasic and/qsas the
hi ghest i ncidence of any neoplasm is second only to |lung cancer as the
nmost  corfimo nnemplisstic ofates dm aamnatdadrd inmpartialass b dvdthlsd foridentfyinberd-eadi ng
cause of death in Australia [1]. Benign prostatic hyperplasia (BPIF is
common in de%s' . : :
i ntraepithe ‘?b&%ﬁéég‘?%su a tlg’lc%m?ltg %%F ?ﬂ d’éﬁg‘fﬁglﬁj@g’o@"fs?gbﬁ?&%‘é‘?‘eﬂ
01/ 06259 PCT/ AUQ0O/ 00363 cancer. Post rteﬁ1 studies indicate that 70% of men
have mal i gnEHFCTHY H“ﬁn?rﬁﬁchﬁ?FQSﬁnatggsw fhe tine they reach 80 [2]. This -
- disease is characterised by a striking Facial variation and is nmost -~ .
‘1 preval ent. | BAMKGROUNBer i cans, intermediate in Caucasians, slightly |ower
~-in Latinos, and |l east prevalent in Asians. In the latter 5 group, it is

nevert hel ess t hewHsstdidgaphidg ¥aricBE teASATEatufdsTh blopdf @anpRMard dakéd intecent | y,
it was not clear if these differences were due to racial ‘genetic variation

or dietyy Studi 31.1: j Ld ' ing.factor
[3]. Culror en%agﬁ%g%g%?sé [&%\r,]\aﬁ%r% \tlazgt%%%h fo(%tp??%%{ g‘?@ ngg%%grs h{i}eelég}%&gbé E egg_r avity -
of this condjtion, diagnostic nmethods are few and 10 i nprecise. Current -~
met hods f or© @glai%ﬁmgdﬁhw NY3FN gt %ﬁl@b%rmgé%a@r% %PPWS%%RE),

~ultrasound; prostatic acid phosphatase | evels, androgen abl ation, prostate
speci fi ¢ anhistpdogi¢dPSAJnscenbacmatoxP i (mrihanyi tain) K cosigelcoprieistiin) whickr ence
ranges and d eason hi st opat hol ogi cal grading, can fail to provide reliable:

predictive jipfepiniaily Mibel KBBEIMIAG MRS OMELAhgRIkic dMRLods RhPIGY ahEbaaacer
[4]. For instance, studies have 15 shown that DRE results in a 36.9%fal se

negative rate . PSA is.a 33-kDa ine .protea t i Cl dwth:

ninber of i tler G dmpiEst oy B R RGAIRES stPhe By STREMERGE 1"

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

regul atidon of calis wtipsupstinexiracelhiiarepiinpgse Mpichsean he pagde visibls Brhave an

i nci dence of 23%fal se negative and 36. 7% fal se positive diagnoses [6]. It
(has even 20mh@estopitaaalisRes! tadindremBryionivnntigks (OEANeBofieIspecifidexanplesl cases
‘are in fact.false n positives [7]. Attenpts to inprove screening nethods by

t he introdugt.i ifional tests such as PSA density, velocity, and '

age- speci fi%r@%@ggﬁ%ggwanges has been equivocal. One study has shown that
. appl yi ng an_age-specific PSA reference range that increases the upper limt:
of normal PBrOstafefancer/ m results in the failure - '

The incidence of prostate cancer in the Western world is incréasiﬁg rat an
20  alarming rate, having more than doubled in the past five years. It has the highest -
incidence bf any neoplasmn, 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 o



WD 01/ 06259 PCT/ AU00O/ 00363 to detect a substantial nunber of clinically
significant cancers [8]. Gven this uncertainty, prostate biopsy is often .
performed to confirm malignancy but this test also has a highly - S '
unsatisfactory 23% i nci dence of fal se-negative diagnosis [9]. Treatnent -

sel ecti owg @nsmo0el y dependent on clinical staging based o opi c
anal ysis of tissue sections [10]. This techni que depends oﬁcﬁﬁ%@éﬁ%and

~consi derabl e experience in rel ating histelogical appearance to clinical.

outcone. Unfortunately, prostate cancer tissue is notoriously heterogeneous .
and a vit al calitaxg Postinortehestudies imdiyate dsit [79%bef mes et maligriaet sedistin theibei ng
exam ned. To further conplicate the situation, there have been no -

ot hor s 3F Bk ks sh P G AEAR L el £0UTSS g 0erY ond

' radiotherapy [2]. Treatnent I cal prostatectony; o
© radiation ther .andr ogen depri vati.o nd "watchful waiting.. A Lo
def i ni ti ve BHENATEGN AP e HRGYAIGH 1R AF CR SRS AYORY R ogical .

intervention awaits the conclusion of the prostate cancer
i nt er vent i duaugesianss slighslyrlower tmLatinos) arfjd lehgt pratadent indsigos nipgbe taget he S
pati ent of these decisions are serious. | S Radical prostatectony for *

i nstance, ofrb@) ifie bldreneldis H{Exﬁﬂéﬂrﬁﬁiﬂgemc}éﬁﬁﬁfg%ﬁﬁofﬁé . DREkesdntliyCt Ure

and ‘depression [12]. Cearly, inproved markers that re iably differentiate

bet ween be Ld.c h | asi OS i Cint.r i helial

neopl asi a ? L R&%?%/ag?fctglFs%@gf{ﬁ%ﬁ‘g%Soﬁg{%%dp% pr) é@iégg%%ﬁdygﬁgggglggt atic - -

cancer are urgently needed. 20 The role of P2X receptors .in cancer

Neurotr_ansrﬁ@%@?%a‘?d‘@ﬁ" showipthatidiehis| 3 PREAY @@B@W@F’i‘)ﬁ@]act not only in

- the synapse and neuronuscul ar junction but also on transmtter-specific . oo
cel | receptQurentdiagnosicandtreniment of pesstwete canckror gans. These receptors are - -

pore-1like transnmenbrane channels that introduce ions into the cell. ' Q

Adenosi ne 11 phasphht e )y PR cdidRith, idlRo0i/ ABRES BCRLALRP! 00363 - 4

as the nol ecul ar currency of” intracel lular energy stores, irst

wa
R e S A BT TEARE W RSN N
neurotrans n(]ﬁf{tEEj\,r 1?111‘28%?11‘13? grogtgiiic \zliggdeph?)glgl't]at;sgeievels, androgen ablation, prostate ,. ' |
specific antigen (PSA) density, PSA velocity, PSA age—speqiﬁc reference ranges and
Gleason histopathologicﬁl grading, can fail to prévide reliable predictive information
regarding the ciinical outcome of prostate cancer [4]. For in#tance, stu_dit_:s'have
15  -shown that DRE results in a 36.9,% false ncgaftive rate [5]. PSAisa 33-kD3 éerine;
prbtease that is associated with a number of ﬁséues lSesides prostate [6], is_up— o : _ o .( -
regulated by androgens, glucocorticoids and progestins and is thought to be inxfolved _
in the regulation of growth factors. Unfortunately, serum PSA levels have an | _. --_
incidence of i3%_false negative and 36.7% falsé positive diagnosés [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 intro&uction of
additional tests such as PSA density, velocity, and age—speciﬁc_ rgfcrence ranges hés_ - o - I_ g
been equivocél. One study haé shown that applying an aée-épeciﬁc PSA referéﬁce: .

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



'(rel atively slow) G protein-coupled tissue receptors (P2l), the nore |

recently 5 characterised (fast) |igand-gated purinergic (P2X,_~) ion
channel s and can also act - as a co-transmtter...Despite its relatively
recent discovery, it is likely that the purinergic transmtter system

devel opddOwbng2searly in evolution [I4].- There are current lp-y/agRficical |y
di stinct P2X receptor subtypes. They are as wdely distributed as receptors
of the cholinergic and adrenergic systers and are 10 found in nost*
manmal i an cells [14]. These receptors constitute a new class of '

-~ f ast r espon©cteit ggubsiantial mymber pheliricajin venifieant canperyl8l.nGasndhis

cation-sel ective channels that are activated by extracellular ATP from

nerve ter munzktaimy, prostardiopsysis vées perferendditd cdSfim Halgnaice bif @ckasinant | y
permeable to calciumions but also admt other cations, such as potassium

eand port uhig BRY £hikIPEh AR 1P DO REREMAT ilPhepahive BLRMAPIATCS, 1 'Ung_

epithelia, “P2X ¢ s stinu channe secretion’
and inhibit Na+_absorpti %g.éZl% A]'P can stimul ate both DNA synthesis and
cel | proliferat FErRea Sefrstion 14 begalnderRsAdent onclinispbstaging prssAon] 14] . Thi s

function is linked to stimulation of phosphoolipase C and ionic, calcium
rel eas@ frwinrpsropic alafysiselitatsee sations [Mg. Thisrtedhaidueldepestsongedgnaent wed | - as
ot her signal transduction pathways. 20 These actions are potentiated by the.

syner gi st i gongfdetddle SpefitRcdMd RidRb HRABLLRE] Mipedahcd B Cligical §udQme. The influx

of cal ciumthrough the P2X receptors also triggers the secretion of ot'he'_r o

.neur ot r ansgy] eryv as.a.signal for. the,activation of .
cal ci um dzgléfr‘?(ﬂj@rg? tet dtpégsgﬁ?tﬁﬁ]a%%eéilﬁ fg5 tﬁ’g&’fl?t]?;gf LESPERE aggla(‘fftﬁlm channel
types, WD 011 06259 PCT/ AU00/ 00363 regul ates endocytotic retrieval of

synapti ¢ vAagnastc fespieaney casilyhermissed inghessastine being eramimed.oTe ftrther t t er s,

“regul ates pools of synaptic .vesicles available for secretion and . triggers

several f ozommplizhtestheajrhution kiast havd heen hbeandoimisddyardicongspansiaB t o a singl e
stinmulation of P2X receptors suggests there are many cal ciumactivated

pa S orlinl o Riad La TRAGRIAICN SLASRUR ecepors,

al so has a direct anticancer on st cancer ce . prostate
R LT R TR RGN
waiting". A definitive answer to the question of "watchful waiting" versus radical =
intervention awaits the conclusion of the prostate cancer inteﬁrention—versus—
observation trial {1 1]. The cdnsequenccs to the patient of these decision_s a_ré_serioi;s._ U
15 Radical prostatectomy for instance, oﬁen results in incontinence, impotcncg, bl_addé_; - s
neck stricture and depression [12]. Clearly, improved markers that reliably
differentiate between benign prostatic hyperplasia_(BPH), prostatic intéaepithelial _ '.
neoplasia (PIN), atypical adenomatous hyperplasia (AAH) and prostatic cancer are
urgently needed. |
20  The role of P2X receptors in cancer
Neurotransmitters such as noradrenalin and acetylcholine act notr only in the |
synapse and neuromﬁscularjunction but also on transmitter-specific cell reéeptors 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



“killer (NK) cells release ATP when they attack tunmour cells [22] . Only

transforned 10 cell growth is inhibited, by inducing S phase bl ock, _
apopt 0si's, increased perneability to nucleotides, sugar phosphates, ions-
~and synergy with other anticancer agents. None of these effects are noted
on untramgbhaiggegecel | s [14]. Curiously,- tunmour cells are 0 ntain
exceptionally hi %h | evel s of ATP [23]. Adenosine and ATP Wpﬁ%qogﬁe
intratumour bl ood flow. by stinulating 15 mitric oxide synthesis fromthe
endot hel i um thus inducing potent vasodilation [24]. In this case ATP acts |

t hrough P2Y a5 deapbledislar Arrenbl bf irtraoxihiler dnet9ased, wakissp pldpok&tiad # P2X
receptor function. For instance, 90% of the nitric oxide synthase activity

found in non- . ri [+Sp: [, \m.J on- pepdent .
1251 Epi ¢ naF o RechAgaR o BA R et St BbGBTANRRC [EEPARFET o
“«cancer j26]. 2Q Ln wound healing, cell injury signals, propagate via -~ -
ext racel | ul-2FtSpB thesamg sagmer %‘h‘h‘g W@W{?F@FS g can ﬂ‘ﬁb"tafeol?fétgﬂ%‘%i nulating =~ *
cal cium ion-induced wane propagation [27]. Intracellular calciumions -
adnmi t t ed . by (xeleivelyslaohab pedtein-caupigat tissherecemors g2 Y), the meeire@ndybound .
organel | es -al ong m crotubul es, renodelling of the ECM and upregul ati on of h

the adhesi oghafteRI¢sr)IRAAE Fatkdlpt@n ' bia! WO
b1 oaone . CShERLeAUISEnAahe . fod ostaﬁg?@'%%??gﬁ?%‘?ﬁ%‘él?ﬁ‘%ﬁiilf {)%iepn%oartant' |

o} i ffect ! i. |1s both.i ity.and.i Ltro..Ca _
el I's are aFRoaipaley HemRy el RlaypR asemtisgerclis bt thaf e pingrge nase
i nhi bitors and angi ogeni ¢ inhibitor [29]. Duri nﬁémet astatic invasion,

ext racel | ul HenyBYter systenhdevelonsdivernealy inenoirtercliddsoci ated 5
nmetal | oproteinases that facilitate tissue penetration by invasive cells. .

Ur oki nase pl asmi Mhgerracinstalyor gdirsicalysdishiReP26 récepgh bty dheedrd & t he ( -

- progression of several malignancies including breast and prostate cancer

o iadie ARRlAES e SRR O B, AlflndRIRA AR ARERNTSERSRA A0 PO,

i mproved in order to provi nore r e results uSin atrvely sinple
technol pgy. .1t would 10 al so be, advan eous to have a diagnostic.nethod
anenabl g@t of‘?iﬁllddﬁﬁqsb'ﬁ‘mj’iag cglis g’ﬁ”ﬁe&ﬁ%@frﬁc{eﬂ@mﬁ%?gme 3 o fast-pr ovi de
a method of identifying preneoplastic and/or neoplastic cells which will
overcone or respbeseamenbtang-hownd, ligaategated, talcivm-msoneabls, cathnm-stdédtivieenci es of
the prior art or will provide a usefitl alternative. SUMWARY OF TFI E-

I NVENTI ON ' 1Bhakielsiktt aResclivated &y \etcd it ATTORGH AeRE tdriniRas of b Rcaltibdhet he
better known but slower acting adrenergic and cholinergic nervous systens. -

Li ke them E&uretp [g?ltsiﬁg{ Leﬁ,f' %‘F’] 'Hretd%gai%&fyqjen%%gﬁqu %alcﬂuenu{ogsn‘glsltc Eld.lsg1 qujmkinCt 'i On " o L

_ peripheral nervo SN0

other cations, such as potassium and sodium, thereby mediating depolarisation [1 9]. _

15 For instance, in lung epithelia, P2X channels stimulate Cl” channel up~regu1atiqn, K" - .'
secretion and inhibit Na' absorption (21). ATP can stimulate both DNA éyn;:hésig: - S ' (:ff,t?:.;:s

-~ and cell proliferation via the up-regulation of the _PEX receptors .[14]. ThlS function is | .

linked to stimilation of phospholipase C and ionic calcium reiease from inositol— o |
phosphate-sensitive intracellular stores, as well as other signal transduction pathways.

20  These actions are potentiated by the synergistic acﬁon of ATP with polypeptide
growth factors [20]. The infh_lx of calcium tlﬁough the P2X receptors.also triggers - -
the secreti_on of other neurotransmitters, serves as a signal for the activatibn of

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

Y



muscle. The transmtter substance activating these fast-acting |Iigand-gated
canon receptor channels is ATP. which acts by triggering purinergic _ -
receptors in tissues, 20 resulting in a variety of netabolic responses
including an influx of ions into the cell. A unique suite of highly

speci fi cwarmiotsdi es able to differentiate between the ext pareltoolessssdonai ns
of each of the P2X purinergic receptor subtypes has been devel oped. These
receptors are readily visualised using-5munocytochem cal nmethods and
present in a variety of expressjon patterns such as cel] surface, tubular
WO 0i / oazsgremeA@gé?m@get_nwgl of Bl vesiels memurnss, gnhances e ypthssissi ngl y
-~been shown that the expression of P2X receptors is characteristic for
pre-cancer @fituaaixmenitedrs gegulaespailsef syaaptici vesickes favaitably forrsgeresion had

manmal s. These changes are acconpani ed by marked differences in growh, .

- .extracel | ul ar X J L r [Walc I ‘

i ncreases r?}xgg&?&%&%ﬁtféﬁ?gﬁﬂnﬁ%@?g ([:t? u%ﬂ%kgﬁ%ﬁ' g?%{gg Illj%ést%‘lak’ I nvention
t herefore provides a tool with which to diagnose pre-canceyous =
“condi t i ons; SHIHREOLAE P EFSEPIQLY SpggesLy ters ApmeRy ST e SLRAGREES ¢ he
‘basi<€ physi‘ol ogy and aetiol ogy of carcinogenesis. According to a first
aspect, X hel2lhventi on~provi des a net hod of staging and/or di agnosing -
pre- neopl astic and/or neoplastic states in a mammal, conprising detection :
10 of the P2X pupkigieOiler AP Rétale o e @ufin@Bidyedpidre, 480 hsd 4 8iréard/ or tissue -
fromsaid manmmal and conparison of the profile with a predetenvned. = .

expression profile nor,nal . cel | n ti o AC dj second
oapeet .t nettonte? et B RtanEPbdsh R Rl OGS parcliol{ LR heinf 52007
carci nogenesis in a mamal, conprising detection of the P2X 15 purinergic

receptor exisieaeeareinomeseils andsfibreblpsteeld aro rCyipioxisel hrapheayéespagmarrahng | -

XD

“corrpa’rison of the profile with a predeterm ned expression profile of normal |

cel I's and/ okilled @8KipcellAeelessdi ATHP whemthich attatkasmeat cellsi22 or@skyritansforeeti on -
provi des a nethod of diagnosing prostate cancer in a subject, conprising .

~detectifig thg @Wﬁqhﬁﬂi@&,% iih(ﬁmﬂ% ]Qghats’g Block %féﬁtosﬁ??ﬁ%reﬁ@@fn&&néﬁg?ﬁ’f{

purinergic receptors I1n prostate ce and/ or ssue fromthe subj ect

P2X~, P2Xz, P2 d/ or P2 i bod i vel vy, wher e increase i
Cho | nt ons PysTeolfies. Bae gty s st SRogey S e aesiedy Al Tho” 1"

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

prostate ceNpse @ﬂéﬁﬁaﬁeffects.arggoﬂedgsueﬁw&mdﬁel&ﬁé]-e havi ng beni gn prostate

hyperpl asia; is diagnostic of the presence ef prostate cancer. -
Curiously, tumour cells are known to contain exceptionally high levels of

ATP [23]. Adenosine and ATP both increase intratumour blood flow by sﬁﬁulgting o
15  nitric oxide synthesis from the endothelium, thus inducing potent vasodilation [24].

In this case ATP acts through 1"2_Y receptors (26). Nitric I_ox,ide release is also linke‘d - |

10 P2X receptor function. For instance, 90% of the nitric okide synthase activity |
found in non-pregnant sheep myometrium is calcium ion-channe! dependent [25].
Epitﬁelia.l adhesive proteins also play a major role in the spread of céncer_ [26_]... =

20  In wound healing, cell injury sigxlais propagate via extracellular P2X receptors and.

interceliular gap junctions, stimulaﬁng calcium ion-induced wave propagation [27]. |

Intracellular calcium ions admitted by the P2X cha{lnels trigger the transport of

m_embrane-bound organélles along microtubules, remodelling of the ECM and up- |

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

using - .



According to a fourth aspect, the present invention provides a method of .

di agnosi ng breast cancer in a subject conprising detecting the expressi on
profile of 5 P2XZ or P2X3, purinergic receptors-in breast cells and/or
tissue fromthe subject using P2Xz or P2X3, antibody respectively, wherein

a decreaswoimmgjg@ intensity of the P2X purinergic receptor ,

“profile in the breast cells and/or tissue fromthe breast 0

SRR

subj ect, is diagnostic of the presence ofs_breast cancer. According to a
fifth aspect the invention provides use of P2X purinergic receptor to

anti body r eagmmtana)epsmalgd aaingdt exertlimporters paraprige affeqs aistdrcinamg/cells both

neopl astic state in a mammalian subject. According to a sixth aspect,

i nvention pgpyhaee 9ok ofcaReet RUEiReLIE) GrEGEEBY B ﬂ}{p&éggﬁxo peggntto

~determine the aetiology of carcinogenesis in a

to a se enth t he n nt on provides an.i.sol.ate maymalian cell
s ﬁﬁfymé%sﬂmw' atOlESz% ﬁ}%vlﬁ'wgff @%}@@é,@dr -Délﬁjéglm‘%tﬁs 13 i body

tissue sarrpf@

reagent .

According to ari eight aspect, the invention provides a kit f

di agnosi ng Mvpsien.euapdctular calaivdi i mmptvabs menstirageeassocigedanmal conpri
means for detecting P2X purinergic receptor expression profile in a sanple

SHEEt | PEA/ ﬁgsmmogg LHvABPRE ST HELYU N ?y implicated in the progresswn of several

10

15

20

“malignancies including breast and prostate cancer [30).

Current techniques for staging and diagnosing cancer need to be improved in
order to provide more reliable results lising relatively simple technology. It would B
also be advantageous to have a diagnoSﬁc method amenable to automation.

It is an object of the present invention to provide a method of identifying pré-
neoplastic and/or neoplastic cells which will overcome or substantially ameliorate at

least some of the deficiencies of the prior art or will provide a useful alternative.

SUMMARY OF THE INVENTION

The purinergic nervous sysiem operates in paralle]l with the better known but

slower acting adrenergic and cholinergic nervous systems. Like them, it operates in

the brain, synapse, neuromuscular junction, peripheral nervous system énd. smooth
muscle. The transmitter substance activating these faét—acﬁng ligand—gated_.cation -
receptor channels is ATP, which acts by triggering purinergic receptors in tissues,
resulting in a variety of metabolic responses including an influx of ions into the cell.
A unique suite of highly sp_eciﬁc antibodieé able to differentiate between the
extracellular domains of each of tlie P2X purinérgic receptor subtypes has been .
developed. These receptors are readily visualised using hnmunocytdchemical |

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

conpri sing artdiSpdisHaa8s thhshsifitdts Rd eneBINe b Hafivasdlsl UrokaRar i son of

the expression level with a predetermned 20 expression |evel. AI\/ENDED

the_':

lan su Ject According

or t5

or. _
sing

f,‘h\:' . . .



According to a ninth aspect, .the invention provides an antibody reagent
specific for a P2X purinergic receptor, wherein the reagent is capable of
di fferentiating between pre-neopl astic or neoplastic cells and/or tissue
and normal cells and/or tissue. 5 According to a tenth aspect, the _
i nvent i owgpnméages an anti body reagent specific for a P2X p&f#ﬁgﬂ,@%& '
receptor when used to differentiate between preneopl astic or neoplastic
cells and/or tissue and normal cells andfor tissue. According to an =
~eleventh aspect, the invention provides an antibody reagent specific for

P2X pur i neragd puneate patetlingh et has sukptisinglyl beeneshbwva timt tiet expesssionn€ P2Xnal 10
and non-functional P2X receptors in cells and/or tissue. Preferably the
mammal is ; ;1 i .| [ e that
 The et hod R o e e e by P PR ot
- .tissue and/or _cells or breasf tissue and/or cell.s,. The cell.s. may hbe . -

bt i ned by SRHESYRHTETRE: o e5e GBS A AAGOFPEIFS LB UTEreBies 2 n ¢ he
case of prostate tissue 15 andlor cells, fromdigital rectal exam nation. -
“exudat e or Srewiln exracallulpy magiahstabolic anstinherygtiondfactorstasowvstbal inersasgs in o
pol yel onal -antiserum Preferably the P2X anti body reagent is specific for

P2X,, PEX2 sulpiBeli?dthic chid¥hn afd ¥acRiuiiAes: TIRGEWINEOA thei®fole Proeides akby P2X,,

P2X2, P2X3 or P2X~ receptors. It will be clear to those skilled in the art.

poi yol onal &) Rt wEFR%s Mgl B @nfbhE oty dils GO ARnboBledd e T o1

that the suite of P2X receptor antibodies may conprise any conhi nati on of :
the P2X ree@}%m%@yw&a&tﬁa bagic [EgﬁlP@&Vé‘Pgﬁﬁ@l%i’n?ﬁ GREGIIQFFNEHS- P2 X~,  P2X2,

P2X3 and P2X~. Preferably detection of P2X receptor expression profileis =

- by i munohi st ocexbrlimg toeafisst akpechithé inventddreprovides & etleld of stapimgeidéssee
that the P2X WD 01/06259 PCT/ AUOO/ 00363 receptors nmay be detected by

other neangidef6siHg pRUnddplazfic aBiAr Aeoflhsid sited AN AR CBMpHRRIMeREAS
depending on the Source of the cell or tissue sanple and the reagents

avai | ahle. ef bl the P2X-receptors a et,ect y_a golor.i.metric
neony 1P ST Biteriol ety bR RoeP i o i on s iR e, ) ©
bl otting techniques 5 and detection_of P2X purinergic receptor nmRNA may be
useful in mnglu adisgmpassep f the quplilerwitl p peadstesningd sxpression profilkeofcont ext
~of the present invention, the term"pre-neoplastic cells" conprises cells"
~ that are hypanailcaB$ aed/or tidsypertrophic. In tthe context of the present

invention the term"suite of antibodies” 10 conprises polyclonal antibodies

R T
the aetiology of carcinogenesis in a mammal, comprising detection of the P2X
15  purinergic receptor expression profile of cells and/or tissue from the mammal and -
comparison of the profile with a predetermined expression profile of no:rpal c_e[lss - :
and/or tissue. |
According to a third aspect, the present iﬁvention provides a method of -
diagnosing pl;ostate cancer in ar subject, comprising detecﬁng the expression profile of_._ B
20 P2X,, P2X,, P2X;, and/or P2X; purinergic receptors in prostate cells and/or tissué
from the subject using PﬁXI? P2X,, P2X; and/or P2X; antibody respec_tively, wherein |
| an increase in the intensity of the P2X purinergic receptor express_idn pfoﬁl_e_in the :

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



' between each of the P2X receptor subt ypeé : ‘When the antibodies are

- nonoclonal,, the term"suite of antibodies" also conpri.ses-a ppﬂwAmﬁO/oo363

. "anti bodies able to specificall y di fferentiate bet ween eachR@éep;elaquja% 2001

. receptor subtypes. 15 In the context of ‘the present invention, detection of
an.. " expression profile" conprises detection of a pattern or_intensit

expressr on. Unless the context clearl y. requires. ot hervm se, V]%/R‘@ON

“deSgription and the clainms, the words “c8nmprise', conprrsrng , and t he

like are to be construed in an inclusive sense as opposed to an excl usive

or exhaust |mues&umes,prb$tame hasinghesi@gy prostaté hg)ezﬁlasa:nsélagﬁoshrcrmfthmpreﬁgncdout _hot

© linmited to". BRI EF DESCR PTION OF FI GURES Fi gure 1 shows an exanple of the

- level of P@frbggglcaﬁc@g in a biopsy sanple taken froma norrral human -

- prostate (Ieft) and froma patient with advanced prostate cancer (right).

WD O1/ 06259 P te

epi thelium (E) 4@%%8%€ﬁ0ﬂ%¥%@§8$§%t%‘%§ § f %?@? ?;snse{%(afs&rigm an aged
rat (18 no The .aged, tissue sho Fi gure .
S shove an Lagiesine oo B SRR P R el B e e pr R BBl 5t he
- substantial_down-re uI ation in breast tumour tissue (I el‘“{fi} Figures 4a, b,

d and a &hd¥Xr&@2¥sopainsseie resaptarsin byeest cells andfartisine Fomybe selipHgsingA,

- Diagnesis - BPH The H&E stain (4a) shows nild hyperplasia in the apical

' epi t hel i um B2Xy@BRXaf antibedyprespecively, wherein £ ddcreake guthe intehsity of the BEX power

m crograph of this area (arrow). Labelling with anti-P2X in the sanme area -

. (4b) shows giffirec RREBRbEEPreBioRNR6HIESh e tdasPeols hB¢/EPtiuS HoRetheibseast of
characterrstrc of BP (4b arrow). Figure 4e is a high-power_mi crograph of

this area ggﬁ q,@t%g% Sd Ofbrkdit EORefm | dl y hyperpl asic

-epi theli um(4e arr ?P e 20 térgegn of core Fopsy froma 69-year old
man. PSA unkno |s ca nosed st ain -
ohown) but 1 eat e ﬂararﬁﬁr.a%ecér%dafiﬂ B i RE&’?%SP%?I e se
by prom nent epithelial nuclei (PEN) (4c-arrow re 4f a hi ghpower
m cr ograph %F%9%geég%r&§tﬁ$ ndien diagnops e PETIeCR ‘é? T negB %Wei“ha Figure
4c. Figures 4a and 4d, H&E stain.. Figures 4b, ¢, a and f, anti-P2X

i munoper oxingmelitmpiijectNo counterstain. Bar for | ow power mnicrographs (4a,
b and c) is lcm= 150 wn Bar for high power mcrographs (4d, a and f) is 1
cm = 40 Eun. 20Addopdingso Heixth spevt the ivehiiappioeiRies s A260manerzic edcestpr f r om
a 57-year old man with increasing PSA. Two-"cores were diagnosed as

cont ai ni Ny 3B8dy RagGiekh AttbARIAR thel R1iB108FSf SrcROYRRGS th & ARGRAaliHGHRAN SCOTe .
8. Figure Sa shows an area of BPH with ho cancerous markers (Sa-arrow)

Bl o b KLY G b R B 0 O B SRRl 1 o

15 tissue sample complexed with a P2X purinergic receptor-specific antibody reagent.

According to an eight aspect, the invention provides a kit for diagnosing a
pre-neoplastic and/or neopiastic state in a mammal coinprising 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 expressioa level with a predetermined

20 expression level.

AMENDED SHEET
PEAAU



transl ocation Stage 2. The presence of these features, in tissue diagnosed. -
by H&E staining as BPH, indicates not only the presence of preneoplastic
change but that those changes are nore advanced. Figure Sc is a high-power
m crograph froma serial section of the acinus arrowed in Figure 5b. It - . .
depi ct's W@ eat ures as follows: 5 'sone PEN renmins (RCIVATGOMB36E) but
most | abelling is now punctate and cytoplasmc (P-arrow). Previous . = =
experi ments have shown that each puncta-fs an 10 15 individual | y-1abel | ed

P2X receptor or snall, |ocalised patch of receptars. The
menbr anes are cl &SFPEAnEIGE 1 EISE 1{%

teral {)I asm
18]

|
St P ViR ERGHES ibpdy Feadnl o the

api cal epithelium (A-arrow). Figures Sd-f show a core biopsy (3 cores) from
an 81-year ecpatificafor aiPREK puri@apiofrecdptor, wherdimihe reapsat isicepalilaghosi s was
infiltrating adenocarci noma, d eason score 6. H&E staining (Figure Sd)

' -showed ar eagjmRiredifatifg BEWRR ‘ﬂ;ré—ﬁ&%ﬁésﬁ@ of AdpBistic cellsRbA/Br fiS§ie AMdGIoRAlal |

- basenent nenbrane 1 nvasion and abnornmal acinal architecture). Figure Sé_
shows an i ncr %%ﬁ{in.PZX | abelling in the apical epithelum (arrow) but a-
S

“general decf®

WUSHEr al | si gnal . A hi gh-power m crograph (Figure 5~

shows these P2X | abelling features to be typical of P2X translocation St age.'
3. The I&bel | i ngAcsondingstojatenthaspechdhe Mnentioaguovides anaghibody reaggtt e Sb), due
to a concentration of label in the apical epithelium The nuclei are devoid.

of | abel

exsgpifid for a PR mutiteegic reveplor avhen (ded e differenfiate betwedn pie- honpgeneous’ ;

rather than punctate, and is nostly found on the 20 apical epithelium

(A-arrow).
comonl y conc

i okl 2X | abel was
ﬁé%‘ﬁﬁg% ggp él“ﬁsgttﬁgb eg%)?%gﬁr ﬁe%lﬁ?ﬁlel Ium %%%lg?ﬂﬁ’hﬁiﬁéﬁsuﬁ was de

d (D). Fi S Sd,, H&E . stain. Figures Sh and f. P2X
( ie)r(rfnrjﬁzzgr o§<i zzlaselAl g{}rﬁt}g taﬂ&‘%n Wﬁ?&@?ﬁt’ﬁi’g%‘g?ﬂq& %%@a?spmm‘ﬁ%zﬁgﬁgre%hs (Sa,

b, d and e)

is 1 cm= 150 gm Bar for high power mcrographs (Sc and f) is

1 cm = 40 wspecific for P2X purinergic receptor when used to differentiate between functional

10

15

20

and non-functional P2X receptors in celis and/or tissue. -
Preferably the mammal is a human although it will be clear to the skilled

addressee that the method may be applied to any mammal. Preferably the cellsare

~ prostate tissue and/or cells or breast tissue and/or cells. The cells may be obtained by

biopsy but may also be c_)btained from a body fluid or, in the case of prostate tissue
and/or cells, from digital rectal examination exudate or from semen. -

Preferably the antibody reagent comprises a polyclonal antiserum..' Preferé.bly_ o __ |
the P2X antibody reagent is spgciﬁc for P2X,;, P2X,, P2X;, P2X,, P2X,, P2X6 or o
P2X, receptors, most préferably P2X,, P2X,, P2X; or P2X; receptbrs. It wﬂl be cl.eaf f ; |
to those skiﬂed in the art that the antibody réagent may .be a suite of antibodies that
may be polyclonal or monoclonal. Tt will also be clear lto-those skilled in the art that
the suite of P2X receptor antibodies may comprise any combination of the PZX
receptor subtypés, and in particular the 'combination of P2X,, PQXZ, P2X3 and P2X,.

' Preferablj detection of P2X receptor expression proﬁle.is; by |

innnunohistochenﬁcél means. 1t will be clear to the skilled addressee that the P2X



WO D1106259 PCT/ AU00100363 - 13 Figures 6a-rn show staining patterns in .
breast cancer biopsy tissue conpared with normal tissue. DESCRI PTI ON OF THE
| N\VENTI ON . A preferred enbodj nent of the invention will now be descri bed
by way of i 5 exanple only and with reference to the acconpanyi ng Fi gures.
Exanpl e Iwolgressehi st ochem cal Procedur.e The i nmunohi stochggjl,@#n Hﬁ?Od _ .
used in this study was adapted from Barclay [31]. Sections W g nr ckness .
of 8 wnwere cut fromunfixed, frozen tjggue using a Reichert Jung 2800
Frigocut cryotonme. Sections were air dried at room 10 tenperature for. 1
hour, fixed rk@ptdt?mhphe detectedbebiiee nadans Hifudingl CAISAJRI A 6r diinilapom. -
tenperature for 1 hour prior to antibody |abelling. They were then: :

i ncubat ed atikARRdRIPRERE ' « ' ' i - P2X~, .
P2X2, P2X3, P2Xq ?10%2x5, Eﬁp%%egb@p%g&’?‘gg’ﬁﬁﬁﬁg%&% e%%"% ﬁ?%% Qgggl&aalggns vere

"~ then incubatged in the ongar, ntibady; a 1:30 dilutign of HRP-caqnjugated |
goat anti - rvéﬁ%fe?g@ésﬁﬁﬁiﬁ?/ nﬂﬁ%ﬁ@&ythfe%%‘f%ﬁ?}?mf B d?f@“ﬁg R arcglorimgte ¢ BT

primaries and |-1RP-conjugated goat anti-sheep secondary antibody (Dako)

for sheep praps#r lioxill abjoj hgateanse thosg slkiled imthedraihdt Western bivtingeebhniques% -

- di am-nobenzi di ne tetrahydrochloride (DAB - Sigma) for 10 m nutes. Sections
‘were rinsedanddétectionesd PANChuIRIREE thckptoPBRNEREK be uSHilih AetetthiigSteere

incubated in diluent buffer during the first incubation and then-treated in
20 the sa - rimental slides. Negative control slides -
were treat eﬁﬁ\%?@e '$h regs?r(gnn r)éﬁeas the experinental slides except that the
primary antibody was replaced with non-immune serum WO 01/06259 - 14
Exanpl e 2 - Anti boH§ cpassialithepresent iRymeionsiis terge peerneaplashic ealls " r at P2X~
[32], P2Xz [33], P2X3 [34J, rat P2X4 - : '
comprises cells that are hyperplastic or hypertrophic.

In the context of the present invention the term “suite of antibodies™
10 comprises polyclonal antibodies which contain several different antibodies specific |
for the same or different antigens and which are able to specifically diffqrentiate
between each of the P2X receptor subtypes. When the antibodies.are monoclonal, the |
term “suite of antibodies™ also comprises a panei of antibodies able to specifically
differentiate between each of the P2X receptor subtypes.
15 In the'contcxt of the présent invention, detection of an f‘expression proﬁl_e”
comprises detection of a pattern or intensity of expression. - : - | S (o
Unless the context clearly requires chérwise, throughout the description and
the claims, the words ‘comprise’, ‘comprising’, and the like are to be const_rued m an _
inclusive scﬁse as 0ppo$ed to an exclusive or exhaustive sense; that is to say, in the |
._20 sense of “including, but not timited 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).



[35], rat P2X; [36], rat P2X6 [36], rat P2X~ [37], human P2X~ [38], human .
P2Xi- [39], human P2X3, [40], human P2X4 [41 ] and human P2X5 [42] cloned -
receptors were 5 examned for suitable epitopes follow ng the approach '

adopted in Hansen et al. [15]. The non-honol ogous epitopes corresponding to C

t he segnswb olk3%99- Cys217 used in rat P2Xi were utilised i rat
"P2X6 and rat P2X7. Variations were applied to rat P2X4 V\hlg%{.@?gg&ﬁ%e :

sequence | 1e235- 3 y251 to which was attaghed a Cterminal Cys residue for -
cross-linking to a 6 kDa di phtheria toxin domain. The P2X, epitope 10 was -
sel ected from a Figgie@rshwirvt hidonigaeisti of prastate bhiflieliu@y(E) 80rd(d ydio®, (1Zhe rat
P2X epitope was selected froma region closer to the second iransnenbrane
domai n but ' ; - -whaigh apged

C-t envnal &%géﬁgkﬁ?é?%?ﬁgg%ﬂﬁg%?#on . élrtt#gﬁgﬁo@r’ggm' %ﬁogouse\?\nhctwﬁs r at

- .P2X4, cross-|ab EI ing of P2X4 and P2X; did not occur. All anti bodi-es

agai nst rat«m@%ﬁ‘g REre able to | abel

A separate epitope was used for the human P2X~ and P2X~ sequences. This was
‘taken just C-terkigurgl3 showsae ekample of BV niabblling én slommi hrebistdnight) 268 0¥a184
with-an N-term nal Cys added for conjugation via a diphtheria toxin domain

. using Nyl ei ik deARAAIoWN-RYARBONTH bedst ittt 1EGR (RM)L ope for ' human P2X3
anti body was the equival ent sequence used for rat, while.the epitopes for.

. 20 human P2X4 a [ P2X; we 270- Asn287 sar2-Ser288 .
respectively. Nﬁg@%@%&é@%@%ﬁgﬁ&;égop'g‘ﬁ %rt?gll %Zﬁé’%noéé%gﬁyé%c chem stry
on an ABI synthesiser [43]. .The_peptide-antigen _conjugates were_ suspended
in water atiNerepEpgadSAddaghesitio nifedilfbestaip y4atishowympldihy pexplast e
Freund"s Adj uvant. WO 01/ 06259 ~ PCT/ AU0OI 00363 Enul sion vol unmes of 1 niL

I S correspondi ng hunman receptors. -

¢ cont ai ni ng @icahemitheliompt(aiewef thei prpstatie dcinhfA)aRigaed ddislayhigh-pbwsecond, -
~third, fourtli and fifth i munisations followed at 2 week intervals using a -

‘I nconpl ete Iﬁfc%g%ghsoféﬁﬂg Wﬁqa@f’?-ﬁ?ﬂ‘%ﬁ%ﬁ‘ﬁfgwﬁmw SredBIHS sRB@I ned

at 10-12 weeks,”.after 1t was e equate antibody‘titres had

. been ohtained in the 5 rabhits heep used for each epi The bl ood
oms i nalbacBactirlsderespreagonas Y2 HeeRoruhes et e T (4 SR L t he
~serum was col l ected following centrifugation and stored at -20C in small = -
al i quots. Jagwreveisa hightpowepminrosmanh ¢iShisaremshomang egmpleediZésdepeci fic for
each peptide [15]. The antibody titre, defined as the reciprocal of the

serum di | utdxpressies il thi Agidlynheperpbsiy dpithe Humf(4d-aRodh Pigurb ackSucaidndf bore 10 t he
ELI SA assay, was in the range 75, 000t4, 000 conpared-wth 225t25 for the pre

i mune sanpl: féﬁ; b1 ifi L0 ]gf o ivhadi ipst the
specific gg‘%@%ﬁie olflg?hé?lp%iﬁtnlfl o] y}}esu %@gml&%?g%ﬂgse%%gc gér’%érﬁ%ﬁ o -
identical labelling trends. Exanple 3 - ,Spe:cificit)i}of ant.i bodies -

‘ by H&E stain (not shown) but features distinctive Stage 1 P2 - T

X labelling, as
15 characterised by prominent epithclial nuclei (PEN) (4c-arrow). Figure 4fis a high- -
| power nﬁcrograpﬁ of these dcnsely-label_led nucllei (4f-arrow), as shownm Flgure 4(: R
Figures 4a and 4d, H&E stain, Figures 4b, ¢, e and £, ant_i-PZX immun0pe?oxidasc o
: label. No coqnterstain. Bar for low péwer micrographs ({Ia, b and.c)_is lem = 156 pm. ‘
Bar for high ;;ower micrographs (4d, e and f).is 1 cm=40 um | . |
- 20 | Figures Sa-c show core biopsies (supplied as 3 cores) from a 5'7-year old man
- with increasing PSA. Two cbres were diagnosed as coﬁtaining areas of BPH adjacent
to areas of advanced cancer, Gleason score 8. Figure 5a shows an area of BPH with
' no cancerous markers (Sa-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



-1 S Each of the P2X antisera used has been shown to possess simlar .
distributions in many cases but with distinctly differentdistributions in
‘ot her —cases indicating that the antisera do not. | ack specificity. '
Specificity was denonstrated by affinity purification of the sera against

t he cognze j,des. To fixtther verify antibody specificit i ndi vi dual
ant i bodya"gg)c ﬁ]gﬁsggt he antibody to P2X~ was added to cells (?Fi(/é@“?’?“éﬁ%fect'ed'
with the correspondi ng P2X~ cDNA in the esence and absence of a | OmWM :
concentration of the P2Xl epitope. |Imunofabelling and confocal inmaging of

‘the tranf ecEﬁﬁslggﬁ%‘ﬁaMyﬁﬁsprgfcﬂE@ﬁ fhetedafuhAt inttﬁﬁe%ﬁnﬁgegﬁ%eﬁ%fé ai isom\/l o

- located, as expected, within the cell nenbrane and the pre

tration.of th .01/ 06259, PCT/ AU00/ 00363 cagnat ti _ |
absor pt i on SBHTFEP PEY, PRUTRTSPA RRDLTGERTRLESUH IR0 D G FTeg i O~

- .I.ndi vidual specificity of -all other _antibodies has been simlarly

(with the af®dh

denonst r at ethosexheanges are morerasiyanced; Biguss Sq isqchigh-pewerunicrogeaph dsmy a a¢rial -

exam nation of norphology 5 Tissue was processed for norphol ogi cal S
exam nat i ons&giohafitescimsegtdvedisinFigwp Pbokidepics| Stagd Dfeatudeas follosisze wer e
fixed in 2.5% gl utaral dehyde in 0.1M Tris buffer pH 7.2 for 1 hour. They

were th 1 i 0 . 1 i.de for 2hours.'
Ator furtnarte ST e ol GinEDN b0 BRI R BB Do o
al cohol s and enbedded in Spurtr's resin. Cyring was_ carrjied out at 10 50C .
for 18 hour 53.’“&05})8@@&1&’5@%@%r?ge%%e&maﬁwemhwﬁ ViR YRLEAEIBUICH 188D stained
~wW th uranyl acetate and Reynolds lead citrate in the usual nmanner and o
exam ned i niradifdually-lrbeAODPRX aaepica or omal lewiisaipathof osepioes. Thx faigrhke 5 -

U trastructural | nmmunocytochem stry The nethod of Slater [44] was used. In .-

sh_ort , thi ”p&%ﬁiairﬂaﬁbx@ﬁ&%%lééﬁgﬁaﬂ‘c%d %ﬁ-aﬁﬁd.r)%ﬁ&fHe%"i@fhb@lﬂln%@:Qﬂl@%gfbaﬂi ckel ;
grids. After incubation in blocking solution" (1 BSA in PBS) for 30 mn, the\.’

sections vvereﬂﬁllace on the surface of a drop of the ~ bl ocking solution
SR §-2FO¥89% Tween 20) cont ai ni ng HRP- conj ugat ed goat
anti-rabbit secondary antibody or HRP-conjugated goat anti-sheep secondary
ant i bodyf (di | ut edigurepdd-f slaew 2 careahiopiolh coees) Epan afrfd -yeey pldsnapewvh ahen '
rinsed three 20 tinmes for 10 min in PBS and placed on drops of goat : :
anti -rabbi t PSacei8iariy this tchdetly diaphpsig atae thiliatd) adenhgatohdnidg Glgsomedoréor 1 h
at roomtenperature. The grids were then washed twice with PBS fol | owed by

e e S ey WtuB e il aged 1 e
SLali ned Wit a0ueou AN Bl T Ot b Roh 8t Aol ach PR 06259

Figure 5e shows an increase in P2X labelling in the apical epithelum (arrow) buf a _ |

15  general decrease in overall _sigxial. A high-power micrograpﬂ (Figu_re 5f) shéw_s thgsg _ |
P2X labelling features to be typicél olf‘P2._X‘ translocation Stage 3. Tﬁe_ iabeiling 1s less | L ( :_
~ intense than that seen in Stage 2 (Figure 5b), due to a concentration (.)_._f la_b.el in the = |
apical epithelium. The nudei are devoid of label except for the nuclear merﬁbrahe (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 thé aﬁical epithelium after which it was de-
expressed (D). Figures 5a and 5d, H&E stain. Figures 5b, ¢, ¢ and f, P2X

immunoperoxidase label. No counterstain, Bar for low power micrographs (Sa; b, d

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



PCT/ ALO0/ 00363 - 1 ~ citrate for 10 mn, rinsed twice for 10 mn in '
distilled water and exanined with a Phillips 400 el ectron nicroscope at 80
kV. Exanple 6 - P2X receptors in human cancer t.issue In a study of 4 nornal
and 6 human prostate cancer cases,’' P2X,, P2X3, and 5 P2X4 subtypes were -
mar kedl y WOd14@6256d i n human prostate cancer tissue. There pemAvaviosse! |ing
at all for these subtypes in normal tissue. The | abelling patterns for P2X;
"(Figure 1) in the cancerous tissue werelparticularly interesting in that
there was a greater proportion of |abelled acinar epithelial cells with
each stage of prdégueedamsEdwsestaiginggrasiernsdn breayt cancer biopFelisslis SAmpaicieen
neopl astic transformati on and the 10 extent of P2X, aci-nar |abelling. P2X5
was al so i nesigtasdrehal isswene prostate cancer cells (results rnot shown). There
was very little or no labelling for P2X5 in normal tissue. Exanple 7 - P2X

- .receptors, gERERIPTIOR GETSE INVIENTRORDO! i ¢ factors, ionic calcium

nodul at i on-i‘rr‘y'O'UTTg—vs—a'g'er’rl’%mr—rm—l'S P2X receptors and apot at osi s:

Studi es comparing praostates fromfaour 12 week-qld rats and four 1.
'year-old rats res"tlBFg‘HTﬁi%anﬁlP%{”aE‘Eté?%ttﬁ%Wvﬁ‘fn°§"ﬁﬁr"ﬁ@’d’qcf?é? Y WELB thel ial
- hypeeplasia in the aged rats, resenbling BPH in humans (Figure 2). As with’
t he hunmaf carampletanbsarel Witk XcfereR2X®, thaactoRPXdying Ergptasr s and tyrosi ne ki nase
A receptor antibody were up-regulated 20 in the prostatic epitheliumof =
~aged rats, Wampe TRInAunblifobhahical Pyswéddre ats. As previously discussed, -
~this indicates an increase in protein phosphorylation (activation), DNA
synthesis, intracell.ul ar mcreotub . r 1 I ort), .
~up-regul ation of jlollgé"r?tom}sg%cglﬁ ocgg&gﬁaﬁﬁelpqﬁgéﬁg?%gm t%([eirq-lsgl,%ncell :
proliferation and an influx of ions (primarily ionic cal_ci into the
“epithelial &srdlay 3\ Segtipusoih aplurkms of & ggpwere GE@?‘HGF@&F&%ZS%B&%i s. An
" increase in alpha. (1B) (voltage-gated cal cium channel), and a reduction in
t he cal ci umikiagul Réithegt JiapP30e Feicaaunicogadme. nSamisnsavae aptirdwaeddm t he aged
rat prostates. PDG- and I G--1 both inhibit apoptosis and were decreased in -

~ the ageglgr att@hléé'ﬂn%fggg ;;»ou},*lﬁea%&dﬁ RourPIORERLE 2 UDGRT SRESr BRAPAASLA and -

simlar changesS I n receptor expression as human prostate cancer
"tissue, and therefor y be .used t.0 invest.i e prostate cancer aetiology. - -
o vat | on eTBEGBRTY LE d ROUF Bridh @ ARPody R pellip sy Svere tien incilbafed ac BSom ! °9Y-

temperature with one of either rabbit or sheep anti-P2X,, P2X,, P2X5, P2X,, P2X,,

Yl

P2X, or P2X, antibody. After washing, séctions were then incubated in the secondary
.antibody; a 1:30 dilution of PRP-conjugated goat anti-rabbit secondary an.t..ibody- .
15  (Dako) for 30 mins for rabbit primaries and HRP-conjugated goat anti-sheep
secondary antibody (Dako)‘,for shé_ép primariés. Slides were again ﬂa;sed and then
' iminer_sed in 15% diaminobenzidine tetrahydrochloride (DAB - Sigma) for10 | :
~ minutes. Sections were rinsed, air dried and mounted in DPX.(Merck). Control |
slides were li'ncubated in diluent buffer during the ﬁfst inéubation and then treated ig . .'
20  the same manner as the experimental slides. Negative control slides were treated in
the same manner as the experiniental slides except that the primary antibody was |

replaced with non-immune serum.



In the aged rats, there was an increase in mcrotubular structures in the
fibronmuscul ar septa subjacent to the prostatic epithelium These structures
appeared 10 simlar in mcrographs depicting the apoptosi s-associ ated '
purinergic receptors P2X~, P2X~, ionic calcium and the innervation factors
VAMP, nuswelgiiobssor eceptor (M), SV-2, SNAP-25, 5100, and t{,ﬁ%ﬁa i.n ‘
receptor, all of which were up-regulated in the aged rats. ’%@@ o

vol t age-gated cal cium channels. and tyrqgine |dnase A receptors were atso
up-regul ated in the aged rats. Stanniocalcin was down-regul ated 15 while - -
t he P2X, anE&xkfiple 2pdpitibbidy Peaduxitiom channel receptors were up-regulated. - =
These data indicate an increase of calciumion inflow, nmetabolic late, =~

m crot ubul e tran i j e t kit Relq Ly the -
~aged rats, and aﬁ@%ﬁ%ﬁ*}?ﬁf%ﬁ‘%@ﬁﬁg 1%1{)5%?! L%E’IO‘?%%B%??%EJ“?]%EP ?(gate ' '
human pr ost C r., Exa - B A cer ) lines 20_1n 6 breast o
cancer cel Iﬁsﬁn@gi}@g{)@ﬁﬁﬁ%f{?@z@ﬁ%gghﬁn qmpxzi%% pBlebumpan Pdyp%L, -
~purinergic subtypes were |abelled using the same techni ques enployed in the .
| abel | i ng ohupro£RX,d48) bwnasP2X{d1] atsthumayPRX] {42]wlded gereptad) weses S
suggestive ‘of the [abelling patterns seen in both human prostate cancer
tissue (Fi gekfnihpd fonduitdtie §iRsésfolloRind e apPlcacRAESHIMN 81 PsnseAkt ﬁlF[l@?’.r e 2).

WO 01/ 06259 - 19 Exanple 9 - Prostate cancer diagnoses (Figures 4a-f and

Ceceptor carhs o aoolblfHBhas R at Al bl S T P R IR AT ogi car
prostate tissue from 65 cases repr AP

5. ca: epresenting each sta%e of prostate disease:
nor mal , BPHEt BE&n &6Es létdtsﬁd:lnerﬂ'tﬁ’}?gglé@rﬁﬁ}% &®d(ret Ba¥onVerigtiangavese gpplieditear

"transl ocation features were noted in tissue labelled with P2X, P2X , P2X3

B2x ant booy prsatiaL R PR e Sl ot S AR Cofloor (-
was devel oped. A m xture of P2X1, P2X=, P2X3 and PX2~ subtypes at a- - -

' Cys residue for cross-linking to a 6 kDa diphtheria toxin domain. The P2X3 epitope
10 was selected from a region within the C1 domain [15], Cys130-Gly153. The rat P2X,
epitope was selected from a region closer to the second transmembrane démain but

still extracellular (Lys314-Ile333 to which was ;\dded a C-terminal Cys also for
conjugation). Althoug]ll.largely homologous w1ﬂ1 rat P2X,, cross-labeﬂi_ng of P2X, o
and P2X; did not occur, All antibodies against rat sequencés were able t_o.label |

15 corresponding human receptors.:A separate epitope was usec_:l-for the human P2X, and
P2X; sequences. This was taken Jjust C-terminal to the first trapsﬁlembrané c_io;ha_iﬁ - - ;
from Lys68-Val84 with an N-terminal Cys adde& for conjugation viaa diphtherié. |
téxin domain using malei@docaproyl-N—hydroxysuccininﬁde. The epitope fér - .'
human P2X; antibody was the equivalent sequence us'ed.for rat, while tﬁe epitopés ._for_

20 - human P2X, and human P?XS were Cys270-Asn287 and Cys272-Ser288 |
respectively. All syntheées were carried out using standard t-BOC chemistry on an

ABI synthesiser [43]. The peptide-antigen conjugates were suspended in water at 5

mg/mL and aliquots emulsified by niixing with Complete Freund’s Adjuvant.



concentration of 0.5 ~g / nmL 1gG each, diluted 1:100 with PBS, proved to be
the best 10 reagent for denonstrating the translocation features described:
P2X4,~P2X5 or P2X6 | abelling was of |esser significance: Using this reagent
to | abel tissue sections from each category of prostate cancer it was found
t hat t hengowhgszsw sequenti al expression -and transl ocation OﬁCB%ﬁh#ﬁﬁﬁ£l'ng
fromthe nuclei to the cytoplasmand | ateral plasnma nmenbranés tely
expressing primarily in the apical epithglium as cancer 1 S progressed-
(Fi.gs 4f, Sc, Sfj. P2X | abelling was conpletely de-expressed in BPH tissue
(Figs 4b 4Emulerreu'oémpésata°t1| ] RNtAiniaps meaifipeptidowereigidcted ifthiagctlagti nct
stages. . Stage 1 was. characterlsed by dense, prom nent P2X-I|abelled-

‘epi thelial ayglklondRErd SBudh RRAGHALARIAS R WwelCar 24 ot iR doi at“red“;

a progressive de-expression o e appear ance of dense

.markedly punct at a c |lahell] nucl ear nmenbrane and | ateral

pl asma rembPSHEbfe Eﬁﬁwﬁ ELH}aewantaﬁ?el ARYENE N "QPWF“%WW@%%‘P%t 10-12
epithelium (Figs Shb, Sc). Stage 3 was represented by nuclei |abelled onl y

- on the nucl wegksnaften ftaves eftaldlished shayadegliats antibaiygitas, hatl bregebteined in tieher.

t han-punctate | abelling, and a dense | abel in the apical epithelium (Figs

Se, Sf).s ﬁ&lwﬁﬁ%%s@ﬁdr%b&oéﬁ% THe 61664 RFa8 HRAbared MY CHBYBOMmiRASES

di agnosed as nor nal BPH by haemat oxylin and eosin (H&E) stai.ning, showed:

Stage 1 or P, ixN remai nin ngi ng-from .
d eason- sco?sﬂdas&' %at@tloﬁggehﬁg?g‘gpé&ethﬁ W%Wlagﬁ‘glfelcfadbﬁ% res. Stage 3
| abel i ng was al ways acconpani ed by the histol ogical 5 features of cancer
(Fig Se). TruEifngrionasdriond & -BHQ in ynelbaliguots asem yem woied githomebLIBA t he .
conpl ete de-expression of all P2X subtypes i'n the epitheliumand stroma. W -
( pr.opose t hatssdy fopantitiodies specifiafor lkash pegtidenil§].oThgatlolly tide adpfimedds @ nor nal
but di splays P2X | abelling features, may be in the process of early '

(preneopi asg; ?:}oc%.fc?ﬂ?ﬁé %tdﬂgﬁ }esﬂltﬂ? A db%oi‘b%ﬁﬁéat t(ﬂﬁb%@l Sd:bhd & Of.

Stage 2 features 1 n 'nornal trs suggests t e preneo‘1 astic

proces vanced i.n that t P2X

descri Eledd a‘EDEg‘l[%(gssé‘be‘ﬁsf‘f’éhea’f?ﬂgﬁﬁi@ﬁﬁ‘lm‘ﬁﬁ H’eé%%izﬁﬁ‘gr 'g‘Pé’ Eof
cells representative of each histol ogical -cl assi f| cation. In cores that
cont ai ned bBYRMREAMAld cancer areas, P2X |labelling was clearly and
uniformy demarcated into either BPH or one of the cancer |abelling :
patterns. It is pffbfi9pedfitdinin dfftach beHYUMbBOdLD agdnst it speedictepiteyeforde (and

reassure) patients wth non-neoplastic prostatic conditions fromthose wth
early canc a, that may .
‘lead to m?@%ﬁ%ﬂg@)ﬁ@ﬁdﬂa *‘%a;ﬁﬁ%f%&%ram}%tqﬁ)‘%@%@%%@%ﬁ%ﬁor e accurate
treat ment ci sions. le 10 - Breast cancer diagnoses 20 Subtypes P2Xz.
- P2X3, and Bleé §I’Qﬁ'ﬁcmffd’ﬁf‘¥‘? 8d183- r egul ated in breast cancer biopsy
tissue conpared with normal. Subtypes P2X,, P2X4. P2X5 and P2X6 were - .. -
unl abelléd i n botEachhéthed2hintizer sed des besn sHosme. poimmmulmdwpﬂnﬁmneubat ed
wi th 3% hydrogen peroxide and 5% horse serumto suppress endogenous :

( peroxi dase in many cases but with distinctly different distributions in other cases indicating that

the antisera do not lack specificity. Specificity was demonstrafed by afﬁmty .
| "jJuriﬁcation of the sera against the cognate peptides. Tq further verify antibody '
- specificity, iﬁdiv_idual antibody. such as the antibody to P2X, was added to cells |
20 transfected with the corresponding P2X,; cDNA in the preéence and abserﬁ:e ofa
10mM coﬂcentration of the P2X, epitope. Immunolabelling and confo_éai ilmaging. of _
- the tranfected Xenopus oocytes demonstrated that the expresséd P2X, is _chated,_as

expected, within the cell membrane and the presence of a 10mM 6onpenn-aﬁon ofthe '



act|V|ty Exarrpl es of the stal ning patterns are shown I n F| gs 6a m - WO
01/ 06259 PCT/ AUO0/ 00363 Al though the invention has been described with
refereénce to specific exanples, it will be appreciated by t hose skil l ed i n
the art that the invention may be _ enbodied in many ot her forns.
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graded series of alcohols and embedded in Spurr's resin. Cﬁring was carried out at
| 10 50°C for 18 hours. 100nm secﬁoné were then cut with a diamond knife, stained w1th
uranyl acetate and Reynolds l.ead citrate in the usual manner and examined in a
Phillips 400 transmission electron microscope:
Example 5 - Ultrastructural Immunocytocheniistry
The method of Slater [44} was used. In short, thin sections (106111:1_) were cut
. _;5 and retrieved on 300 mesh pickel grids. After incubation_ in bloqking solutjpn (I%
BSA in PBS) for 30 nliﬁ, the ééétions ﬁere ﬁlacéd on the su;face of a drop of _the:j:';: (
b;ockjng solution (with the addition of 0.05% Tween 20) containing HRP-conjugated .. |
- goat anti-rabbit secondary antibbdy or HRP-conjugated goat anﬁ-sheep seqondary |
antibody (diluted 1:100) for 1 h at room tempefature. Grids were then rinéed three
20  times for 10 min in PBS and placed on drops of goat anti-rflbbit secondary anﬁbo&y
conjugated to 10 nm gold {Nanoprobe) for 1 h at room temperature. The gﬁd§ were
then washed twice with PBS followed by one wash with.distilled wgter, for 10 mln
each and then placed in the vapour of 2% aqueous osmium tetroﬁdé for 1 minute.

Séctions were then stained with aqueous uranyl acetate solution for 20 min, lead
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Vet cost i1 b BEHTERCHAR: IR MITHEC Rl sl If BbeRBe bdiSh i pox g
Filipovic DM Adebanjo OA, Zaidi M and Reeves WB, 1998 Functional and :
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Hans M andjisease, suggesting a direct correlation between neoplastic transformation and the

10 extent of P2X, acinar labelling. P2X; was also increased in some prostate cancer |
cells (results not shown). There was very little or ﬁo labelling for P2X; in normal
tissue.

Example 7 — P2X receptors, growth, innervat_ibn, and metabolic factors,_ ionic
' calcium modulation in young vs aged Wistar rats

15 | P2X receptors and apoptosis:

Studies comparing prostates from four 12 week-old rats and four 1.5 ycaieold_ e
rats resultca in the detectioﬁ of a marked increase in epithelial hyperplasia in the aged
rats, resembling BPH in humans. (Figure 2). As with the human canéer tissue, P2X1,. |

- P2X,, and P2'X4 receptors aﬁd fyrosin_e kinase A receptor antibody weré. up-regulated -

20 in the prostatic epithelium of aged rats, when compared with that of young rats. As |
previously discussed, this indicates an increase in protein plllosphoryiation. |
(activation), DNA synthesis, intracellular microtubule expression (organeﬂe
transport), up-regulation of adj aﬁent reéeptor§ for otﬁgr neuroh'ansnﬁﬁers, cell

proliferation and an influx of ions {primarily ionic calcium) into the épithelial cells
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| mmunol . Today 11:274277. 10 23. Siems W Grune T, Schmidt H Ti khonov Y,
~and Pinmenov A, 1993 Purine nucleotide leugls in host tissues of Ehrlich
ascities tunor-bearing mice in different growth phases of the tunmor. Cancer
Res. 53: 5143naéisating spoptagis. ohi ingreakb it @M%W(Vﬁtﬁgbwg&ﬂeacﬂpiuﬁ‘aﬂmmn,anﬂ,

- Fukui M Iwaki T, and Kanaide H, 1992 Effects of L-NMVA and L-NNA on the
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‘invasi on andEReras{4di Ihes. thoged et preglatsrardercaas argntosis 2ad simils changepin ol |
20 12:911-920. 27. Ciccarelli R D lorio P, Ballerina P, Anbrosirti G .
G ul i ani 5 P, PEDOomcept@; e)q:nehsmalghmnl-ﬁrostae&aﬁef @sdus, anfl ﬂmxefg&nmgsbeﬁifﬁdand _
rel at ed anal ogues on the proliferation rate of dissociated prinmary cul tures_ :

of rat astr@§¥iRSrgale %&Q@éﬁkcrd@g@log§9 556- 566. WO 01/ 06259 -25
PCT/ AUOO/ 00363 28. Po?t er and Morris JE, 1996 Estradi ol induces

'E-cadhenncierad |on|n m)u§e ut rlneel hel i um during the estrous cycle-_,_i
and early pre%‘nm@-‘%—éwééﬁ'——m 29. Kedeshi an P, _ o
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Properties. Cancer Lett. 123:215-226. 30. Dethlefsen SM Raab G Mdses NA (
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stinul at es -nmet al | opr ot el nase cl eavage and secretion
' 10  similar in micrographs depicting the apoptosis-associated purinergic receptors P2X,, .. -
P2X,, ionic calcium, and the Innervation factors VAMP, muscarinic receptor (M2),
SV-2, SNAP-25, SlQO, and transferrin receptor, all of which Were up-regulated in the -
aged rats.” Alpha (1B) voltage-gated calcium channels and ﬁroSine kinase A N
receptors were also up-regulated in the aged rats. Stanniocalcin was down-regulated_.
15 whilg the P2X, and P2X, apol:itotic calcium chammel receptors were up-regulated. -
These data indicate an i_ncrease of calcium ion inflow, metabolic r'ate,'microtubulé
transport and innervatioﬁ of the prostatic epithelium in the aged rats, and also sugges.t. |
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 sugge_étivc of the

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

prostate of the male aged Wistar rat (F igme 2).
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and WO O1lresgsotimrmchsBes 00pBBtal disease: nosmalk BRH, prepeopjesticrangdicagesgpus
ATP-gated i-on channels. J. Neurosci. 16:2495 2507. ..37. Surprenant A,

Rassendren [Glekesigssdradess-8). (ledrttinRbcationdemiurek weBShototBr- 1736k labdabwithe
cytolytic P2Z receptor for extracellular ATP identified as a P2X receptor 5

g Nt hSEL\PQ?&’%%%Snan?zﬁ?gﬁﬁﬁiﬁgﬂ@%a%%%?ﬂxﬁhﬁgtQ'pfof poxr
Conghurst - PR R of F DEiRaE PeUcpind e RoeoGoR SRRETHBRAN Pax 1
10 receptor: nDIecuIar cloning, tissue distribution, and |localization to

(‘ chro mosome pot@iod slas dtvemnmﬂhﬁssmxmma)f PAHGP2¥5 Piﬁgand PX2, subtypes at a

concentration of 0.5 pg / mL IgG each, diluted 1:100 with PBS, proved to be the best |
10 reagent for demonstrating the translocation features described. P2X,; P2X;orP2X,
labelling was of lesser significance. Using this reagent to labe] tissue sections from
each category of prostate cancer it was found that there was a sequeﬁtial expressioﬁ
and translocation of P2X labelling from the nuclei to the cﬁoplwm and lateral plasmé.
membranes, ultimately expressing primarily in the _apical epithelium, as cancér '
15 progressed (Figs 41, 5¢, 51). 7 |
e : ' P2X labelling was completely de-e}_;pressed in BPH tissue (F igs 4b:, 4e).
| Preneoplastic P2X translocation occurred in three distinct stages. Stage 1 was ._
characterised by dense, prominent P2X-labelled epithelial nuclei (PEN) oﬁ a pale |
background' (Figs 4c, 4f). Stage 2 featured a progressive de-expression 6f PEN and .
20  the aiapearance of dense and markedly punctate cytoplasmic labelling, nuclear
membrane and lateral plasma membrane labelling, and an ';ncreasing signal on the
apical epithelium {Figs 3b, 5¢). Stage 3 was represented by nuclei lébelleci only on the
nuclear membrane (NO), no cytoplasmic signal, homogenepus rather than punctate

labelling, and a dense label in the apicat epithelium (Figs Se, 51).



15 40. Garcia-Guzman M Stuhnmer Wand Soto F, 1997 Ml ecul ar
characterizati on and pharnmacol ogi cal properties of the human P2X3
purinoceptor Brain Res. Mdl. Brain Res. 47, 59-66. 41. Garcia-Guzman M
Soto F, Gomez-Hernandez JM Lund PE, and Stuhmer W 1997 Characterization -
of recon¥@anesamAN P2X4 receptor reveal s phar macol ogi cal péhf/ht:6d s to
the rat honol ogue. Mdl. Pharmacol. 51, 109-118. 42. Le KT, Paquet ‘Nouel -
D, Babi nski K and Seguela P, 1997 Prinary-structure and expression of a
naturally truncated human P2X ATP receptor subunit frombrain 20 and i nmune
syst em FEBS Let t Inhepresewsnuyo S6%4nf casasdldsgndsed @undroet osBRHRY  Ji a- Zhen W
Mosel ey JM and Kenp BE, 1997 Sol ution structure of parathyroid hornone

“rel ated proheératox i ﬁu%asthﬁ&)ﬁ)@mmag mh@gzearsdﬁeal Sid@lﬁgé EORiabellingn |1 €1 n
position 15 (PTHr P[ Alal5]-(1 ~4)) . Biol. Chem 272:29572-29578. WO

+01/06259 PCThLAL0) O@Qgsésegﬂf@gh% HicaDB 859 s 010 hagvy Gag. Mpsgn RS,

1994 Modul ation I ncorporation’into

matri x of h%rgég osteobl st-Ilke cells Hngtro by 17| estradiol, Am T.
Physi ol . 16 teafges Staps 3 Ipbelling wes alyvaysiepegraparsed by ¥ higelesical control
- of programmed cell 5 death/apoptosis. Eur. J. Endocrinol. 138:482-49].

1. A nethodfesturss efpanger @fid/Se). TduagmeseoydagicdB Pid oigbusswasceaaiiy distingaisipddast i. ¢
states in a manmal, conprising detecting the P2X purinergic receptor :
expressi on B g{ddogl t YRR Wi son -
~of the profi?e wtri\jpétegfg* %%F%ﬁ%lpﬁg%@%ﬁﬁ%?% f1le- o?‘ﬁn%;rrm cells -
and/or tissue, mn t he ,aet.i ol o of car ogenesi's = -
in a manmal P roc?8?ﬁ)t|h$tql?ﬁfy épgtﬁ'@‘{j’ﬁ%p %ﬁ%l z?lﬁ’ ‘ﬁlﬁg%osfgiéﬁﬁ?‘ma@%gressi on.
profile of cel I's and/ or tlssuefromthe rramml and conparison of the .
profile witfisplagsiBiXlabeling featpreasnaobe b iprecess ofearlydprapepplsstiend/ or

tissue.

transformation at a metabolic level. The demonstration of Stage 2 features in ‘normal"

10 tissue suggests that the preneopigsti; process is more advanced in that tissue. The
P2X labelling features described are stage-specific and uniform throughout the entire
area of cells representative of each histological classification. In cores that contaiﬁéd _
both BPH and cancer areas, P2X labelling was cléarly and uniformly demarcated into
either BPH or one of the cancer labeiling patterns. It is proposed that this technique

15 can be used to exclude (and reassure) patients with non-neoplastic prostatic

.- conditions from those with early cancér and also identify rapidly-developing o | ( W

_' preneoplasia, that may lead to malignancy. This information may permit earlier and
more accurate treatment decisions. |
Example 10‘ - Breast cancer diagnoses
20 Subtypes P2X, P2X; and P2X, are significantly down-regulated in breast
cancer biopsy tissue compared with normal. Subtypés P2X, P2X, P2X;and P2X,
were unlabeled in both the normal and cancerous tissue. Tissue was pre—in_cubated
with 3% 'hydrogen peroxide and 5% horse serum to suppress endogenous péroxid.ase. n

activity. Examples of the staining patterns are shown in Figs 6a-m.



10 3. A nmethod according to claim1 or claim2 wherein the manmal is a
human. 4. A nethod according to any one of clains 1 to 3 wherein the cells
.are prostate tissue cells. 5. A nethod according to.any one of clains 1 to -
3 wherein the cells are breast tissue cells. 15 6. ‘A method according to-
any one SYOMER¥:s 1 to 4 wherein the cells are obtained bypti/apeyessds A
-met hod according to claim5 wherein the cells are obtained by biopsy. 8 A .

met hod according to any one of clainms t2d0 4 wherein the cells are obt ained _':_-:

[10m 2 500y 1L At S50 BB BRSSO

detection of the P2X purinergic receptor expression profile conprises use -
of an anti Wpleéd‘g‘é/ﬂf be #pprecratad bh shoseckiled inghe art thay therinventiopimdylee 1 to 4
or 6, 8 or 9 wherein the detection of the P2X purinergic receptor = '
.expressi on ¢pitlidden ennpoieeforse of a P2X anti body reagent specific for
P2X,, P2Xz; P2X3, P2X4, P2X6 or P2X~. AMENDED &HE60 | PEAI AU -29 .
CORRECTED VERSI ON A net hod according to claim5 or claim7 wherein the
~detection of the P2X _



purinergic receptor expression profile-conprises use of an antibody reagent
specific for P2X2 or P2X3. 12. A nethod of diagnosing prostate cancer in a
subj  éct’, conprising detecting the 5 expression-profile of P2Xl, P2X2, P2X3
and/ or P2X~ purinergic receptors in prostate cells and/or tissue fromthe
subj ect UMOhGIAE259 | P2Xz, P2X3 and/ or P2X~ anti body respecticielvboopdsgr €in
an increase in the intensity of the P2X purinergic receptor expression -
profile in the prostate cells and/or tisg@e, conpared to the expression
profil e of prostate cells and/or tissue froma prostate having benign
prostate hydeferenses, is 1o diagnostic of the presence of prostate cancer.
13. A nethod of diagnosing breast cancer in a subject conprising detecting
the expr essilofiigt BR] Bhuighn REXA YOW, RABNpKraud 84,3ind Sad@EPHOT 03I Genliiiast cel I's
and/or tissue-fromthe subject using P2X2 or P2X3 antibody respecti ver,

~wherein a deRaGRAG ?EI\HESTéSPtI@rl‘ Cel);?jspr&%t A ald A 3@&&%&&4&8&8@9{1 Cell -

expressi on profil e breas or ‘trss conpar e
. expression profile of ast el | s_and/ qr, tissue fromthe breast of a

nor mal .subj ¢ éﬁ &tﬂ%“cﬁgsle]r‘%ef f breast cancer. 14. A
met hed accor di ng to any one of claims 9 to 13 wherein the antibody reagent -
conprises aZpblogyoh8 Rrostateeraneer: piogross aed parglexiy ofMiddd SPd-any one of
claims 9 to 13 wherein the anti body reagent 20 conprises a nonocl onal

- antiserum  B6Koforik LD Noae&aiNHiride MWy, Hifshaff T HIakEEI ah@ 134, 1\9’@§r ein the
anti body reagent is a sui te of poI ycl onal antibodies. 17. A net

according t @ A0%e 8PilantlAbNBerteif Hhbval! céécermgf&'ﬁg%yﬁ4ﬁgt'b°dy reagent

is a SUI te nonoc ona

4. Festuccia C, Vincentini C, di Pasquale AB, Aceto G, Zazzeroni F, Miano L, and
Bologna M, 1995 Piasminogen actiﬁator activities in ehon-term tissue cultures of
10 benign prostatic hyperplasia and prostatic carcinoma. Oncol. Res. 7:131-138.
5. Saxena S, Mohanty NK, and Jain AK, 1997 Screening of prostafe cancer in males
with prostatism. Ind. J. Pathol. Micro. 40:441-450.
6. Diamandis EP and Yu H, 1997 Nonprostatic sources of eroﬂate-speciﬁc antigen.
Urol. Clin. Nth. Am. 24:275-282. |
15 7. Weyler J, 1999 Prestate cancer: screening or watchfql waiting? Ann Oncol. 9:9-

11.

8. Bassler TJ, Orozco R, Bassicr IC, Odowd GJ, and Stamey TA, 1998 Most Pfostate
Cancers Missed By Raising the Upper Limit of Normal Prostate-Specific Antigen For :
 Men in Their Sixties Are Clinically Significant, Urol, 52:1064-1069. |
20 9. Rabbani F, Stroumbakis N, Kava BR, Cookson MS, and Fair WR, 1998 Incide;lce
 and clinical significance of false-negative sextant prestate biopeies. J. Urol. 159:1247-
1250. | | =
116, Gao X, Porter AT, Grignon DI, Pontes JE, and Honn KV, 1997 Diagnostic and -

prognostic markers for human prostate cancer. Prostate 31:264-281. -



~AMENDED SMEE' 1 1PEA/ AU - WO 01/ 06259 PCTI AU0OO/ 00363 -3018. A net hOd

according to claim16 or claim 17 wherein the suite of P2X receptor

. anti bedies conprises a conbination of the P2X receptor sub-types

anti bodi es. 19. A nethod according to any one of clains 1 to | 8 wherein -

detectio P2X receptor expression profile is by in i tochem cal

means. ”w@du}oﬁ et hod according to any one of claims | t (Ellg Wi :
detection of the P2X receptor expression.profile is by ELISA 21. A rret hod
according to any one of clains 1 to 18 Wh rein detection of the P2X

recent of - eXRSHAEIDI B bibstafe diko Gurn?Bpfh. MRkl 08I ng Lo any one of

clains 1 to rein detection of the P2X 10 receptor expression profile-

e 4 1 ger 4 RSl g0 R neiofh ROROPC. DELER B el a8 ) (208 on

of P2X purinergic receptor nRNA. 24, Use of a P2X purinergic receptor
“anti body redygeonerativesnd Giperativt Factirtpirsdichlngousinencsp Impatenceand Stricture
neopl astic state in a nmanmal i an subject. 15 25. Use of a P2X puri nergl c

receptor antARedyadi@fBRRtatdcoiEiebse Cant &PragfDial vmp-pfo. car ci nogenesis in a' '
-mamal i an subject. 26. Use according to claim?24 or claim?25 wherein the

mamal | cordl e26 mhereln.
t he P2X ur#ﬁé?%pg;ggg%gﬁ%? Hﬁﬂﬁégy reag%ﬁp?&&ﬁ%??&g@hﬁf Fﬁ Snal :
antiserum 20 28. Use according to an ne .of clajns .0 26 erein the.
P2X puri ner §PEINOBRELWIR spasial asﬁnp%tca%ﬁgﬁété%ww A heagt. Jyse -
according to claim27 or claim28 wherein the P2X purlnerglc receptor

anti body re®hgsiolie®: 3237 ic for P2X,, P2X2, P2X3, P2X4, P2X5, P2X6 or

P2X~. W) 01/06259 PCT/ AUO0O/ 00363 30. Use according to claim?29 wherein
the P2X DUV'IQeA%bfa FI86 R0 BRI BRAHStRRAY, 1RRYERnclck: S8RAI Sathéph 713% icf2XZ,
-2 P2X3 or P2X~. . L(jse according to any one of g:i:;cal s %6%0 or %9 and '30.

ol vel onal &A ?b@ﬁ{ L 3Fatol FBRASH45 01 ng Lo any one of ol ai s 24 10 26 or
28 to 30, wherein the P2X purinergic receptor antibody reagent is suite
of rmnod:@ ondB. Hansdnddire Barden JA, Balcar VI, Keay KA, and Bennett MR, 1997 Structural
motif and characteristics of the extracellular domain of P2X receptors. Biochem.
Biophys. Res. Comm. 236:670-675. ‘
16. Hansen MA, Balcar V], Bardc_n JA, and Benﬁett MR, 1998 The distribution of
~ single P2X]-receptor clusters on smooth muscle in relation to nerve varicosities in._thc. | |
15  rat urinary bladder. J. Neurocytol 27:529-539.
- 17. Hansen M, Dutton J, Balcar V, Barden J, and Bennett M, 1999 P2x (punnerglc)
receptor distributions in rat blood vessels. J. Auton. Nerv. Syst. 75:147-155.
' .18. Dutton J, Hansen M, Balcar V, Barden J, and B_e_nneﬁ MR, 1998 Dcvelopmént qf |
P2X receptc.Jr clusters oﬁ smooth muscle cells in relation to 'nervé varicosities in.the
20  rat urinary bladder. J. Neurocytol. in press. _ |
19 FilipovichM, Adebanjo QA, Zaidi M, and Reeves WB, 1998 Fﬁnctional and -

molecular evidence for P2x receptors in Llc-Pk1 Cells. Am. I. Physiol. 43:F 1070-

F1077.



33. Use according to claim 31 or claim32 wherein the suite of P2X receptor
ant i bodi es conprises a conbi nati on of anti bodi es specific for P2X,, PZXzZ,
P2X3 and P2X~. 10 34. An isolated manmalian cell or tissue sanple conplexed
with a P2X purinergic receptor-specific antibody reagent. 35. An isolated
manmal i an gl nd S,ti ssue sanpl e according to claim34 wherein the P2X
purinergi c receptor-specific antibody reagent conprises. polBEI/4H/00363
antiserum 15 36. An isolated mammal i an ‘fl | or tissue sanple according to
claim 34 wherein the P2X purinergic rec'e% or anti-body reagent conprises

monocl onal - apl.i AkEHEGhicH; 1%?1%@&%?%5@@%@% éf}%f?:%ﬂgat?&mrgg. o

. according to claim35 or claim 36 .
- receptor-speglfi¢. anti reagent is specific for P2X~, P2X2, P2X3, P2X4,. .
P2X;, P2X6 oﬁeﬁ’z&’f: %g&%g%m i sol ated manmmal i an cell or tissue sanple '

~according to claim 37 wherein the P2X purinergic receptor-specific antibody

reagent is spbchiygustiney, BaxH, Bpangert K2RBarlton MM DeBelBOW, AddstMfaxd di agnosi ng - -

a pre-neopl astic and/or neoplastic state in a mammal conprising nmeans for

~ det ecti onof  SR¥quikIDVIeleCulirgReERNEE fRMRESBEHR AR éignémng, in M8le8#406259

PCT/ AU00/ 00363 sanpl e conprising cells and/or tissue fromthe mamual and '

means for CO&H??(F. j.on |.ey wi t hyacpredet er,m-ned

expr essi osn. | eve élﬁ@%dﬁ écf&ﬁﬁﬁ?gl?éﬁlggﬁrﬁ#r%%s@;ﬁe% fé]le?ﬁe?)&' &/ﬁ@?‘gi ?{‘{I'Eggﬁglfseoti on
means - conpri ses an anti body reagent specific for a P2X purinergic.receptor.
5 ~ 41. A ki fﬁgegﬁYﬁlgﬁﬁssfHCWI‘@fgﬂmd3§\ﬂé5ei n the P2X purinergic receptor
anti body reagent conprises a polyclonal antiserum 42. A kit according to
cl ai m 40 whetZilh RidgdidPP Pizrorl, Zangyetiofe Bepite V, antl iGuikiyo TR A9o0 Exeasglhilges a
nonocl onal antiserum 43. A kit according to claim42 wherein the P2X
purinergi c rgTERE QL i i S AN ' 24 P2 X3,
o, Paxs, Exe o B el AR e R O Tpaa A
anti body reagpnt is specific for P2X~, P2Xz, P2X3, or P2X~. 45. A kit
according to any one of clainms 39 to 44 wherein the P2X purinergic receptor
expression profile is detected by a colorinetric assay. 15 46. A kit _
accor di 1§ t@%ﬁéﬁmﬁWSGM@rEithmnéfhgsﬂpmg'%mEBi@momha 1289k Purise cor di ng to
claim45 wherein the assay is an RIA. 48. A kit according to any one of
claims 39 tautlodbielesels in hest dssipd 6f Blirlioh heditiesithinod-beddng Aidd in dEERAHI Ng tO
any one of clainms 39 to 47 wherein the sanple is a digital 20 rectal '

exani nat i on @xEAlGsed htulio} ARENIELNG: 5P R8Y4pNe of claims 39 to 48
‘wherein the sanple I's aﬂbl opsy sanple.” ™ -

24. Natori Y, Moriguchi M, Fujiwara S, Takeshita I, Fukui M, Iwaki T, and Kanaide

- H, 1992 Effects of L-NMMA and L-NNA on the selective ATP-induced enhancement

- 15 of intratumoral blood flow. J. Cereb. Blood Flow Metab. 12:120-127.

- 25. Figueroa JP and Massmann GA, 1995 Estrogen increases nitric oxide synthase - SRR (A

activity in the uterus of nonpregnant sheep. Am. J. Obstet. Gynecol. 173:1530-1545.

26. Rabbani SA and Xing RH, 1998 Role of urokinase (uPA) and its receptor (UPAR) . - R :

in invasion and metastasis of hoﬁnone-dependent malignancies. Int. I . Oncoi. |

20 12:911-920, |
27. Ciccarelli R, Di forio , Ballerini P, Ambrosini G, Giuliani P, Tibone G, and
Caciagli F, 1994 Effects of exogenous ATP and related aﬁalogues on the proliferation

- rate of dissociated primary cultures of rat astrocytes. J. Neurosci. Res. 39:556-566.

(o



WO O1/ 06259 PCT/ AZJ00/ 00363 51. An anti body reagent specific for a P2X
purinergic receptor, wherein the reagent is capable of differentiating _
bet ween pre-neopl astic or neoplastic cells andfor tissue and normal cells '
and/ or t 2. An antibody reagent specific for a P2X ner gi ¢ T
recept orwﬁgﬁﬁﬁged to 5 differentiate between functional SWA?HB‘H"@F%H onal

P2X receptors in cells and/or tissue. An anti body reagent according to
claim 51 or claimb52 wherein the antibody reagent conprises a pol ycl onal .
-antisenun. S JRC Q i@l d®Ens! ai m 52

wherein the an?t%%oséﬁ Q%qﬁaégégg‘? corrI%f' ?%%E%%nc}c{ional ar%rsler um  55. An:
anti body reagent accordl ng to an f cI ins 51 to,54 ein the P2X
ani i body r élsgeadationsindpuse fiteging GPMI%F} Fﬁzszsus %anqmv@g R
- P2X7. 56. An antibody reagent according to cI ai m SS wherein the ant i body o
-reagent is JsQeltiPliysiol. d69R2D4-,. P2Xz, P2X3, or . P2X~.
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15 extracellular ATP [see comments]. Nature 371:516-519.
T ~ 33. Brake AJ, Wagenbach MJ, and Julius D, 1994 New structural motif for ugand-'_
| gated ion channels defined by an ionotropic ATP receptor. Nature 371 :.519-5_23._ o
34, Lewis C, Neidhart S, Holy C, North RA, Buell G, and Surprenant A, ;995
_ Coexpressioﬁ of P2X2 and P2X3 receptor subunits .ca:n account for ATP-gated o
20 currents in sensory neurons [see comments]. Nature 377:432-435. |
35. Bugll G, Collo G, and Rassendren F, 1l996 P2X_ receptors: an'emerging channgl __
family. Eur. J. Neurosci. 8:2221 -2228.
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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.

3. A method ac_:cording. 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. |

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.

20

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 éxudate and/or from semen.

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.

IO. A method accbrding 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;, P2X3, P2X;, P2X4, P2X; or P2Xs.
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B o cells and/or tissue from the subject.using P2X,, P2X;, P2X; and/or P2X; a:ntibody
respectively, wherein an increase. in the intensity of the P2X purinergié receptor
'expréssion 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 prestat.eA 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 expfession profile of breast cells and/or tissue from the breast ofa
noﬁnal 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 aécordmg to any one of claims 9 to 13 wherein the antibody reagent
20 comprises a monoclonal antiserim.
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 o 13 or 15, wherein the antibody

reagent is a suite of monoclonal antibodies.

AMENDED SHEEY
IPEA/AU

C10%& ()-6 = 10%& ()-,( V = 109&& ()- =.10% & () -

=.10% (& ()-, 7@A8BBCBCBYY: : VU410 M 10%&! () - M 10% & ( PCJT%E]&&%-”
Si11109D, D& ()- il!10%-~& ()-10-10-10- <10% & ()- :; <<g Peived 2 ily 2egl
1= 109KL(X& (Y- g !=. 109K&K& ()- S 1=.10% & ()- = 10%&'() 10% & () -
&2)10% ( & ()-C > ?a?b?c?f?j 22" @U410 \c #10% & ()- G(10% & () - 0% &
Z10% & ()-=10' 10' 10' H5&10% & ()- @@@BePB|[: vU410 10% é&l& -



@ 10%(X& ()- @*109%D & ()- @*10%4& ()- 6$cl0% & ()-
=S>S?SSSSTTDA410' | . ) 0%10% & ()-" ) 0*10% ()-' =10% & ()-
1109 (V& ()-m [11 1099 2& ()-mil0" 10° TV WKQY[T: A410'| J c1)10%" . & () -
c!) 109 (& (ho0 ocl) 109(& ()= | (LO%WAN ()- N(10% & ()-

0*100/4&'?3’- ’@ﬁ?zzzzm\\vumo 10% q(| & ()- 09P"10% $| & () PCT/AU00/00363
&10% "| & ()-10' 10' 10' i;'10% & () - 6y&10%{&() \WA\3TI]]][: vualo
#10% q(| & ()- VI0% q(| & ()- !10% k&l & (33 '10%q(|&() (10% q(| & ()-

mARIY 8“” + 1Bomehps oo 1o it T4l 17yl ’EY‘]‘R%?B'%&‘JD%J{%%{%‘?%EO

C110% & () - | 10] q(| 10| q(| ' 10% q( | & 6P=- 10% |
6:10% q( | & %f) hﬂgﬁsﬁsson@q&s?sg@ ‘eqmb@amm% (I?Zéwg@ptor S(gbfwm ael)‘-i}nedles;c

. &10% & ()-Fq vc &10% & ()-F 6#P10% & ()- ##10% & () -

##1099& () - e TdAh@bd aéctldig to lny bhd 0Veluitiy ) to 18 WdrdDIMctetioh of the sz

| F) 10%y(& ()- "10% & ()-C q "10%JP-U& ()-C

10%4J$U&
?10%& () - % %%84 %&g}\%ﬁr}’fgﬁﬂyw kﬂh‘?}]g’gﬁ% ?’%’m‘ &g‘.é%‘?kﬂku vu4a10 |
10%+-& - = y&10%&& 1099& 0 10%l
-@0%&(% q‘g ()%%560@5 %t(a)eﬂy pag ﬁég)élm%l&tq l§£ WheETBHKC C@%&i@s fg‘wsf
#"6, 109698 () #'6, 1099&& ()- #'6,1099& ()-<ppp>qgdrr|[:fY810
0! 10% & () -EEceptaNtpeestipn@rofisds bYELIBA. 0SH10%-& ()- J 10% & ()
j110% & ()- rrr@sPuTu|[:fY810 <+:10% & ()- @, 10% & ()-6 0%&()

110% & () - 310%&A (mhethod %é&?mﬁé&a aﬂ}l uhé/wawﬂwwm &@r&md&eeﬁoﬁbfthe P2X
. ,"10%), & ()-10'"10" " 10' 109 )-D g 3(10%' 5& () -

3(10%%&() °Q &&() @10% #, & () - @@10%#&()
0110% ! *, & FY° t%”'i‘QFI?/)r‘g‘!"L‘ﬂL#]%‘Sby 1%, & ()-yzMe6| 1}}}}| 0bUAL0

1 10% & () - LO0GHGLOGHGLOGHG 7 -$i * 10%GHGE' ()-. Q $i *109% $& ()- >$i * LOYNE ()
110% ! *, & (3% }}A},methq)cﬂ a¢nondips 10 any pue &f ¢lpims lltg%ﬂ&w grein 1@%3&0( jhe P2X
<1 10% & ()- <l' 10%gHg& ()- |"10% & ()-=E/|[: - 410R+&R f 3( LOYR+&RE" () -

_ 10 receptor expression profile is by Western blot. - : . -

.“._"_;“- . ST ‘_ - £

23. A method according to any one of claims 1 to 18 wherein détection of the P2X
purinergic receptor expression is by detection of P2X purinergic receptor mRINA.
i4. Use of a P2X purinergic receptor antibodj reagent to stage and/or diagnqse 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 cércinogenesis in a mammalian subjéct. : | R o | PR -,.__; _
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 mﬁgody reagent comprises a polyclonal aﬁtiserum.

200 28, Use accor&ihg to any one of claims 24 to 26 wherein the P2X purinergic
receptor antibody ié 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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antiserum.

15 3e. An isolated mammalian cell or tissue sample acéording 1o claini 34 wherein | | |
‘the P2X purinergic receptor antlbody reagent compnses monoclonal anuserum o o
- 37. An isolated mammalian cell or tissue .sa.mple according to clann 35 or clazm
36 wherein the P2X purinergic receptor-specific antibody reagent is speczfic for PZXH -
P2X,, P2Xs, P2X,, P2X;, P2X, or P2X,. |
20 38.  Anisolated mammalian cell or tissue sample according to claim 37 Wherein
the P2X purinergic reqepfopspeciﬁc antibody reagent is specific for P2X,, P2X,,
P2X,, or P2X,. |
39. A kit for diagnosing a pre-neoplastic and/or heoplastic state in a mammal

comprising means for detection of P2X purinergic receptor expression profile ina
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5 41.  Akitaccording to claim 40 wherein the P2X purinergic receptor antibody

reagent comprises a polyclonal antiserum.

42.  Akit according to claim 40 wherein the P2X purinergic recéptor antibody |

reagent comprises a monoclonal antiserum.

43.  AKit 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 Kkit according to claim 43 wherein the antibody reagent is specific for P2X|,

P2X,, P2X,, or P2X,.

45.  Akit according to any one of claims 39 to -44 wherein the P2X puri_ncrgic ;

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

47, AXkit according to claim 45 wherein the assay is an RIA..

48.  AXkit according to any one of claims 39 to 47 wherein the sample is a l_)o_dy

fluid.

49. A kit according to any one of claims 39 to 47 wherein the sample is a digital ; _Q |

20  rectal examinpation exudate.

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

sample.
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54.  An antibody reagenf according to claim 51 or claim 52 Wherein the antibody = |
10 reagent comprises a monoélonéi antisemm
55.  An antibody reagent according to any one of claims 51 to 54 wherein the P2X )
antibody reagent is specific for PZX,, P2X,, P2X,, P2X,, P2X,, P2X, or P2X,.

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

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



