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WO 20071091904PCT/NZ2007/000029 - 1 - URINE GENE EXPRESSION
RATIOS FOR DETECTION OF CANCER TECHNICAL FIELD This
invention relates to detection of cancer. Specifically, the invention relates

W aeuIge199465 markers for the detection of bladder cancer. MQIENZ2007/000029
specifically, this invention relates to use of an under-expressed marker in
combination with at least one other marker for the detectlon of bladder

dlagnosed Wlth early stage dlsease have 5 -year surV|vaI rates of >90%
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bla%?%g%mg superficial bladder cancer (Lotan and Roehrborn, Urology 61,
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95%, it has poor sensitivity (9-25%) for low-grade lesions, 30is extremely
de lFendent on sample quality and suffers from h o%(fﬁ" ter-obse
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At present, the most reliable method for detecting bladder cancer is cystoscopy accompanied
by histology of biopsied lesions. However, this technique is fime consuming, invasive and its’
sensitivity is only approximately 90%, meaning that about 10 percent of cancers are not
detected using these methods. Of the non-invasive methodologies, urine cytology, which
detects exfoliated malignant cells microscopically, is the current preferred method. Although
cytology has a specificity of about 95%, it has poor sensiivity (9-25%) for low-grade lesions,
is extremely dependent on sample quality and suffers from high inter-observer variability.

Several urine protein markers are known. Tests for these markers offer better sensitivity than
cytology, but tend to suffer from sub-optimal specificity because elevated levels of these
markers are also commonly observed in patients with non-malignant diseases including
inflammation, urolithiasis and benign prostatic hyperplasia. For example, NMP22, which
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35inflammation, urolithiasis and benign prostatic hyperplasia. For
example, NMP22, which WO 2007/091904PCT/NZ2007,1000029 detects
a specific nuclear matrix protein, has a sensitivity of 47-87% and a
3 eifcity18$468- 91%. One drawback associated with urine testinmgZtheto029
individual marker levels can vary 5 significantly with: (i) different urine
collection methods (catheterised, voidéd, urine.pellets); (i) the diurnal
timing of ur I|n the int of sa oidi e.g.
defgtits 5’8?‘??' %ﬁ"% g \%ausrﬁg’ecr:’gnce gggr% gagsoc%% %’Wlihmty of 36-
91%arying fluid |ntake kldney function or diseases that affect plasma volume.
These variations have the potential to lead to false positive and false

ondegatlys.K S%SA&Q%%QW'H f{Qéﬁﬁé‘rféttﬂﬁtC%B:HSJS%%%P%Q&IEO can vary

strict stan ratin rocedures, patient compliance with
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of te ularly when sam ion qr stora
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falaaqmémgeaaﬁrééalsemsﬁbve otits flihaveeapRtietdiifoRratianiragrivsredced using
strighngand 3t Sopprattip piedates, fudtiert neethadscdeviteshane kilschdsed can be

unﬁﬁq%rl’ﬁ@ eﬁQ&%?GQIIWn%% E@%@ﬁﬁﬁf&%ﬂaﬁg&ﬂ@%tmsgeqccounted for

er cancer markers, to aid in the detection and diagnosis of bladder

by SHEEFIEOSIANRY BRI INUENTTOR R PRAGIRE U8 fng=ses the cost
ang revidexiora iessitte ddicdiatiy wieih gamele rreparations or stonaee methods differ for

markbi Aickc AN R BesatMmRsaNidingameample from the subject;
25(b)detecting the expression level of at least two tumour marker (TM)

family members in said sample, wherein at least one TM is an

Thgrriés-axpredder #W'?c}%@%mrsmﬁgeﬁf%ﬂ%?w AitbHa9R8%is Rigpancer.  This
inventondpngvidea findickerteratinds thrdshn lahB BilS tegséd) mambekene fopewiftbdly ratios,
reJISLRIORINN B8 AR ERAPERSSI HlahsRithddMSmarRYsP & TafMNéhe detection and

regression o classification analysis on the TM expression levels.
diagnosis of bladder cancer.

SUMMARY OF THE INVENTION
The present invention provides for a method for determining the presence of a cancer in a'
subject, comprising:

(a) providing a sample from the subject;

(b) detecting the expression level of at least two tumour marker (TM) family
members in said sample, wherein at least one TM is an under-expressed TM;

{c) establishing whether the patient has cancer according to a predetermined
threshold. ' '

Step (¢) can be preformed by defermining the ratio of expression of said TMs, or by
performing regression or classification analysis on the TM expression levels.

The TM can be a BTM. The cancer o be detected can be bladder cancer, and in certain
embodiments at least one of the TMs is an over-expressed BTM. The over-expressed BTM

may be selected from the group outiined in Figure 11 or Figure 12.
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The TM can be a BTM. The cancer to be detected can be bladder cancer,

and in certain embodiments at least one of the TMs is an over-expressed

BTM, The over-expressed BTM 35may be selected from the group

oudliztedaniWigure 11 or Figure 12. WO 2007/091904P CT/NPCT/NZ2007/600029

Z2007/000029 In certain embodiments at least one under-expressed TM

is a BTNI selected from the group outfiried in Figure.3 or Figure 4. In

other embodiments of the present invention the step Etr’SFte?ti?g d'? carg‘ed
In gRrgy emhodingAls Gbirask SREUSRTSPBERT AR AS 8 BN SratsiRd P the oroup
oufBidd ipéfidide 3k&Eigaragle can be any one of biopsy, blood, serum,

peritoneal washes, cerebrospinal fluid, urine and stool samples 10The

present invention also provides for a device for_detecti IM:is carried out b
b e e e R

deteetinetoysx0asan Rt DAieRNAs# AEMPIRIEIR RcEd? Y REBist detecting

a TM associated with said capture reagent, wherein the TM is an

Th %%%[ﬁi’e"@éﬁ%%%? Wheldr BRpsyVbERR, ReranB Diitdhea WAt uers6RE8MEI fluid,

can be an ofigonudeotide or an antibody. In certain embodiments the
uring AR RIPY SPBPRFselected from the group outlined in Figure 3 or 20Figure

4. The present invention also provides for a kit for determining the
THR'G38BRErREAISARER proviseiech euBp fisibeisatpybs Talleiokgaisiagst two
TN capte feadents, WAPLCi AL IeasLAMeRehisAg under-expressed T
and Instructions for-use. ) : )
a detector associated with said substrate, said detector capable of detecting a TM

associated with said capture reagent, wherein the TM is an under-expressed TM.
The TM can be a BTM.
The TM capture reagent can be an oligonucieotide or an antibody.

In certain embodiments the TM can be a BTM selected from the group outlined in Figure 3 or

Figure 4.

The present invention also provides for a kit for determining the presence of a cancer in a
subject, comprising:

a substrate;

at least two TM capture reagents, wherein at least one TM is an under-expressed TM;

and
instructions for use.
The TM can be a BTM.

The TM capture reagent may be a TM -specific oligonucieotide or a TM -specific antibody.

The TM detected by the kit may be a BTM selected from the group outlined in Figure 3 or
Figure 4.
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The TM can be a BTM. 30 The TM capture reagent may be a TM -specific
oligonucleotide or a TM -specific antibody. The TM detected by the kit

may be a BTM selected from the group outlined in Figure 3 or Figure 4.

WO 200PP191904PCT/NZ20071000029 At least one of the FRNsV@zteIew29
by the kit may be an over-expressed 'I;M or an over-expressed BIM. The
over-expressed BTM may be selected from the group outlined in Figure

1 or Figure 12. RIEF CRIPTION OF THE FIGURES Thi
Atijﬂﬁ?@ﬁt?g%i ?ée%cﬁf%é%ﬁf??%%}{gé}‘ge 6 'pbdficBmbodiments Iaesrré\g)foén?{] over
exprighsrsfdFEMee THahevergersessadRIoh Ry e salssied Bompiesamiimgutined in
Fighe ahayastemsties of urine samples used in the 10gPCR analyses. Figure

2.depicts a table of primers and oligonucleotide probes of markers for
PCR ana%sis of bladder cancer according to the present invention.

Bé‘ﬁﬁi& eﬂefg QR IHE 5*%55F-expressing bladder tumour markers
Thigemteigidriisides onlozd arikhyaisesherlts spasifin probasirpridkitemnei ead Wigurierence
to fleRIntR-8 1RISi@F under-expressing bladder tumour markers identified

using microarray methods on samples of bladder cancer that

have insignificant 20expression in whole blood, but high expression in
Figisenal bladersyisissadablg showing the characteristics of urine samples used in the

gPCR analyses.

Figure 2 depicts a table of primers and oligonucleotide probes of markers for gPCR
analysis of bladder cancer according to the present invention.

Figure 3 depicts a table of under-expressing bladder tumour markers identified using
microarray methods on samples of bladder cancer.

Figure 4 depicts a table of under-expressing bladder tumour markers identified using
microarray methods on samples of bladder cancer that have insignificant
expression in whole blood, but high expression in normal bladder tissue.

Figure 5 depicts box and whisker plots showing the ratios of three bladder transitional
cell carcinoma (TCC) markers (HoxA13, IGFBP5, and MDK) with the under
expressing marker LTB4DH for urine samples from patients with either non-
malignant urological diéease or TCC. The boxes define the 25", 50 and 75%
percentiles and the horizontal bars mark the adjacent values. Outliers are
shown by circles.The unfilled boxes represent samples from non-malignant
disease controls and the shaded boxes represent samples from patients with
TCC.

Figure 6 shows examples of the sensitivities and specificities of TCC detection for
tests that include LTB4DH. (a). single tests; (b). combination tests using
LTB4DH and two of the three markers HoxA13, IGFBPS, and MDK.
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30 Figure 5 Figure 6 depicts box and whisker plots showing the ratios of
three bladder transitional cell carcinoma (TCC) markers (HoxA13,

IGFBP5, and MDK) with the under expressing marker LTB4DH for urine
SEEYTtOh patients with either nonmalignant urological diB€agezaN7/000029
TCC. The boxes definelhe 25111, 5iDth and 75Th percentiles and the
horizontal bars mark the adjacent valués. Outliers are shown by

circles.The unfille Xes r nt samples from non: [ sea .

PR an T ROA DA L e D R B R el OO
shows exarjilessafmplessesiaitatios Hiat iplikidifEOHT G IGHBRAGH %DH 7b.
tests that nmtmdﬂe:l:jl'@)wlrb (agxahmlassis:. (b). combination tests using

nggeesféf%“ a”s%WQ éﬂ&/&%&?%&‘ﬁ%ﬁmﬁ%&é’m'%Fcﬁﬂ%gai‘ﬁ’awan\é\@o of the

91904PCT NZ200 7 -5 - shows ROC curves for th

sensitivity 2AEPSTARTHRR KA (HBRTOT PO MPH AR A RatRd 5 Pg, B G for
that includeLIBBABH 8%a MOWERS/DRBHI HEFBPSIDIGH I B 81 WK/ TB4DH and

HoxA13/LTR4AR: Ahews sCREes At FADEO RN AHRA 185 B R ADHUSB AVIDK/BAG T
LTBADH and MR PEGNeS MG IR iy CERESG VRN SFEbsmac:
IGFBP5/LTe¥01ex803fMSKIL TBADH and HoxA13/LTB4DH:
IGFBP5/0134DH and HoxA13/LTB4DH: 8d MDK/BAG1 and

‘Fsgﬁg gbp/ B/’s%éxwé‘%%@KM@%M%W&%%%&M&F&E%%@&%d ACt

1. shows scatter plots showing the correlation between ACt

for \GF S5 2R A2 (3B Hon RABH I b S ST P CFaERIRG: G Urne

concentratisam@iesUrine rsdieThcsirore @afibntyiviehsaoplegiTanyipatients with non-

samples fromupatientgsaikenonmalignant disease Figure 10a-f depicts

self-self scatter plots showing the distribution of voided and catheterised

urine samples from TCC patients analysed using the bladder tumour
Figharkers MORPIRSFSPEsS dﬁq%lgl%é)nﬂ‘BY"iPﬂraﬁ@s fiFiRuan Oy, voided and

20Figure 1lsitteses ikedwiine vearles dssedTiBérkeifite ranalyssivasihiadderbladder

tumours. Figire, F230RUF8 RV EREREQHN BRIRY IAKE 6 ol SRRKTICIRIADH.

bladder tumours. Figure 13shows the clinical characteristics of low grade

TCC samples and controls 25used in ROC curve analysis.

Figure 11 shows known over-expressed markers from invasive bladder tumours.
Figure 12 shows known over-expressed markers from superficial bladder tumours.
Figure 13 | shows the chnlcal characteristics of low grade TCC samples and controis

used in ROC curve analysis.

Figure 14 shows the results of a ROC Curve analysis. lllustration of the increased test
at:curacy obtained when LTB4DH is used in ratios with HoxA13 and IGFBPS.

Figure 15 shows the results of a Linear Discriminate Analysis of BTMs, with and without
LTB4DH, for the detection of TCC.

DETAILED DESCRIPTION

Definitions

The term “marker” means a molecule that is associated quantitatively or qualitatively with the
presence of a biological phenomenon. Examples of “markers” include a polynucleotide, such
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Figure 14shows the results of a ROC Curve analysis. lllustration of the
increased test accuracy obtained when LTB40H is used in ratios with
HoxA13 and IGFBP5. 30Figure 15shows the results of a Linear
BigcpiPafe4Analysis of BTMs, with and without LTB4DH, foP€&NZ2007/000029
detection of TCC. DETAILED DESCRIPTION Definitions 35The term
"marker means a molecule that is asé8ciated quantitatively or qualitatively
with the presence of a biological phenomenon. Examples of "maykers” .
asi88ea gm@n&a%ﬁﬁe,%h%h WD T4 BC T2 50259 2
polrgetide gend fregrachepideA, dioruaplite gprialn oPfa BletRinpisetioent; or related
méRBAEY ByPORREIdR skt ascAtpRRGOAREGRREBINE REtBDREIRE R mantibody
rralSME B G PIISAHHAR0 PR AE|CIR MG e phenomenon.
odi ether re

olecules; such as anti es or anti ate

ntio ody fragments w
 TheireetperahiiroEN PR KB TG SRR Ao R Aruences)

asnapdiessdohérennire ptidiculze| ticke ilielengtie sidessegacatestédinn GanBacsks, non-

 codRJURREERESAIS HASREMRS SR AR NG HbICBANRG GHERLRSbIe marker

any coding sequences, non-coding sequences and fragments, or any
th%Sﬂﬁﬁﬁrﬁ%ﬁ@dtﬁB%%T, and any measurable marker thereof as defined
above. triThe term 'sensitivity" means the proportion of individuals with the
THisaas esuaept flaatsaHaguebbpipai b endiitisalinaitasrOdeasEiWhO test (by the
ns fewerfalse. ] : i ificity' e
o R G P S A S
negative. Thus, increased specificity means fewer false positive test
Theetuits:spbchitytenratie tpeassimtidn ciliddiviguaisustimvichp ciprastewiitest (by the

G RRYRERLIHRSs ihbraticd apetiveiny adkiplianwal NG fRdivaBNALiIRM a
gene or portion of a gene, and includes the production of a polypeptide

encoded by an RNA or gene or portion of a gene, and includes i .
Thegpearseession deridas & PRHFERR CABSlEHELRRR b ROYRBRIIdes, in particular,
thé&roaplgiotheffemmatog. 2tRNA)chonple)ges exauonite) bbegene, and includes the

orBRNRSPUAS-PAlRBREK e BIRLRCHP B RAVPBPHER:BIGR RIS FINLSEBRI O Pincludes
the like, is included W|th|ntth_e scope cgf éheﬂt_‘erm ‘expression”. érr%o}eh he formation
angRarARRe dhe IRISERY TR BIRRS AR SR BE S W bridiZ&toR probe or -
of antiopigxtibreyemelaritsie? pelpratisorelepiryplemriionPaperite-nucleotide
infsAaMANt dnAdhkeisyalicaliea afithie ediegpigandnhtesmiitexpensibntf aAnother
exsépr%lg,n(h% %%KRS‘%Y b%’&iﬁdﬁ}&iﬁglzs%‘éﬂféé) @ngﬁoﬂ prabe or antibody, to a gene
or other polynucleotide, a polypeptide or a protein fragment and the visualization of the
binding ligand Thus, the density of a spot on a microarray, on a hybridization blot such as a
Northern blot, or on an immunoblot, such as a Western blot, or on a bead érray, or by PCR

analysis, is included within the term “expression” of the underlying biological molecule.

The term “over expression” is used where the expression of a marker in one cell, or cell type,
is greater than that of another equivalent cell, or cell type.

The term “under expression” is used where the expression of a marker in one cell, or cell
type, is less than that of another equivalent cell, or cell type.

The term “TM” or “tumour marker” or “TM family member” means a marker that is associated
with a particular cancer. The term TM also inciudes combinations of individual markers,
whose combination improves the sensitivity and specificity of detecting cancer. It is fo be
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25Northern blot, or on an immunoblot, such as a Western blot, or on a

bead array, or by PCR analysis, is included within the term "expression" of
the underlying biological molecule. The term "over expression” is used
Wittt &dpression of a marker in one cell, or cell type, is BEFAVELHE90029
that of another equivalent cell, or cell type. 30 The term "under

expression” is used where the expression of a marker in one cell, or cell

dype is less than that of another equivalent cell, or cell t I-\’(:f il
uniioeR e e TR o7 PR TR A5 R e SrRaEc Pl Particuar
tumsociambsaumanparnf:m@hanbera%redenwthm &ipesirnf|gglss diseased cells,
kR IRBkRRS RidRMAMHuahbiakers, whose combination improves the
sensitivity and specificity of detecting cancer. It is to be WO
20071091904PCT/N72007/000029 understood that the term TM does not
A Tdbyeae ba ddanidieddrx exireing BHA Sy @ fissHa SRRl fiRfoaPatgm spspected of
ha®GKgreaan aintht, capijiagiber Bt mathBNA pesydbcettirdseas bavirglls, number of
ohéﬂﬂ]u%‘érgﬁd@sc Iﬂﬂg}‘ggnn]?e!}g{ﬁﬂé W@Q&ﬁ)lé ANEMoCRbRGAS 85 #ie did¥nucieotides on

extracting RNA from, a tissue sa ple from aEP ent suspec ed ofhaving .,
th%me%%m auppiiing the RYS Fbelﬁ?\}’,&e d%&ysl‘o gu%lcro Fay %a\a}rﬁag ;PO
manien irecayfsligenh e heod disgen exemssinsriitinistreesenaple Relpwta threshold of at

\eel%l/ hiidize; 19 thrHlige RelHaaH R, ﬂ‘i@w&ffﬁh@n&ﬂﬂtﬁ% gsiagtifiingathe methods.
Alter\ég lgge¥rZ§1 l’(hresr%m Qr? %%dbtaom TZ’J;rt %émg‘nél%&ﬁréstlmes less than

consi IS presence Is below a

& a under expressfﬁa
nofFtels IR 2t M6 1RaUEBAERSE PR RATRIn BNk Ive mean less than the
gofioperoatiga it tiesuermsingomitigarrayrmatitodsastiie neieblgatheean a level of
pr%@éﬁrggﬁlﬁﬁ@ét msz%é}%r W@%%Utta%cﬁtlﬁ@%{léﬂﬂé}@D@b@ﬂb%t{gﬁlﬁﬁﬂ@%&ﬁbﬁﬁban) and in
[ ut 5 times less
OB SRS LH APt rk|r.')ercnen‘f‘?(ra‘t'o fhe norma? e ttlg;mgéllﬁo BEthe
cases, normal can mean a level of presence of the 95th percentile (|.e.,
r@bréﬁhz@mwﬁ}daﬁngaﬁmw&@); fromather matshoanddwdSethessasas, biadder
t 7 GE G t(%ﬁz about 3 SD) or the 99th percentile.
tuq? @?Sﬁh%pnggrﬁégﬁe%@mg ™" megns a marker that shows lower
expression in bladder tumours than in non-malignant bladder tissue. 20
THEhierterfovevempeessing STV Tieens camarkehHikeshnwe $righes pigrrasion in bladder

tuSNRFE SSiANH AdaskiRh Bamesie than in non-malignant tissue. The term
"BTM" or "bladder tumour marker" or "BTM family member" means a TM

that is assogiateg with bladder cancer. The term BTM also includes )
Theo HETh SROWS Wt PafAei MM hTEAKERS, WnBIM JamibiMEBRam BIBTRS InEM that is
assebatddityitn tisguieificitgef dEbectamy AW elsoaincledels isomtimations of individual

mRaRrSipod dhal g Leem %BM\Q@%@%F%M@ that $hecmankes ke epaflisladder
only for bladder tumour E&e&}p&e ex%rﬁ@s on ¢ n rMuc[:I% a?tﬁltereg(er be specific
Caé‘ﬁ?ér 58 BF é‘@ﬁgrsgﬁg 4oa 1S, including meﬁlgnan tmours. "

only for bladder tumours. Rather; expression of BTM can be altered in other fypes of cells,

diseased celis, tumours, including malignant tumours.

The term “under expressing BTM” means a marker that shows lower expression in bladder

_ tfumours than in non-malignant bladder tissue.

The term “over expressing BTM” means a marker that shows higher expression in bladder

fumours than in non-malignant tissue.
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30 The term 'under expressing BTM" means a marker that shows lower

expression in bladder tumours than in non-malignant bladder tissue. The

term "over expressing BTM" means a marker that shows higher

expreegiondt bladder tumours than in non-malignant tissue. PAVIONZ2007/000029

200710919(14PCT/NZ2007/000029 - 8 - The term "gPCIR means

quantitative polymerase chain reaction® The term "VCR" or "QPCR" refers

to quantative polymerase chain reaction as described, for example, in .,
THRCRMe (R emeRnen aHREIE FROMRETRSFriER2B AT —EERSh POBIIGTRgITCR of
“GFI9Y, aifstsh i cpbfiaantitelirecRER il usttiicadss |iHs Pikess f@0@kn®ithin PCR
TéEHigLEC QarRanapeRonaheel faenena ekilie plagkfing] G607, and AZ of

constitute -95% of all bladder cancer 6603 used herein "antibodies" and
QppRifameRERs R PIRIRuRS Y [EbUISRictecties and 10 immunologically

active portions of immunoglobulin (Ig) molecules, i.e., molecules that
TEO AN a0 @NHeenshiading silecEnalsspiacifiaalfytiiu ntsdten MOty eaatsivwit)95% of
a‘%]a%gtégggmj ese include, but are not limited to, polyclonal, monoclonal,

Imeric, smeg e chain, Fc, Fab, Fab', and Fab2 fragments, and a Fab

expression library. Antibody molecules relate to any of the classes IgG,
AdghsdgAhekBiR, Gamditigiesivhackd differ feoms orefeantsthisryntaiohuliorensfecules and
mt?ﬁ@ya{” ﬂ;ﬁgﬂye@gﬁ@tﬁ%ﬁé H?%H@r%d»ld t &ﬁﬁh}@%ﬁd{?&d@sﬁtﬂ%qu RS that contain
well, such as , , al ers. The light chain eaka .
T g AT P R e L O ] pheqg y hose inlude,
bubssearstdimiresitel Relelonalyprradana —hingEs. S8ls PRl ES ZiRPcRffeARd Fab2
fragtibedemdfarasaxpissoolinegnaraibidp e andaghentsancot tietchsses 1gG,

| ,G@R,el ' 'Fa%rgb‘a%@ﬁ' &aﬁsrmu{%eaqutﬁewgwﬁ@ A5t M BRRSRYRRFEpresent in
urthe ed a rk 20

rinclud re camelid antibodies,jha e\ngétiogi%séor d.oth The liaht

tedREIEE RS TiFRe tBFHEe SURYER SRR AR MRl PHH 2P 7 1o AP aedisieie The 19
cpiysislp gical lumditbaimomarambeds ¢hains [hefeensemeraitdei astibegies includes a
rAHBAEN Al WrResalasbrelaranmthypeaceuanmhaanae arathitngy eatidodies, for
{0 A10g, JOh SRR UL MEIBHIENS  HURIPIRRF S BBACR A han one.

un@tldnlng 0 nelgﬁﬂourmg cells, release or cytokines or other secretory.
SPHESELEHS-aP ABRHSPIRI U8, SSRBRSEsi it a v st GieoTamlARiRRjes shark
antibogifas botegsisddiesponse, neoplasia, premalignancy, malignancy,

invasion of surrounding or distant tissues or organs, such as lymph nodes,

15, 0The tom. Wmour efere o gl et el ot

. ical condition in
rﬁgﬁﬁﬁg’ﬁ]tsor enign, an arpre-ca C rousganc‘
mampelbitnside ipigsitieaasterized by abnormal or unregulated cell growth. Cancer and
cancer pathology can be associated, for example, with metastasis, interference with the

normal functioning of neighbouring celis, release of cytokines or other secretory products at
abnormal IeVels, suppression ‘or aggravation of inflammatory or immunological response,
neoplasia, premalignancy, malignancy, invasion of surrounding or distant tissues or organs,
such as lymph nodes, etc.

The term “tumour” refers fo all neoplastic cell growth and proliferation, whether malignant or
benign, and all pre-cancerous and cancerous cells and tissues.

The term “microarray” refers to an ordered or unordered arrangement of capture agents,
preferably polynucleotides (e.g., probes) or polypeptides on a subsirate. See, e.g.,
Microarray Analysis, M. Schena, John Wiley & Sons, 2002; Microarray Biochip Technology,
M. Schena, ed., Eaton Publishing, 2000; Guide to Analysis of DNA Microarray Data, S.
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The term "microarray" refers to an ordered or unordered arrangement of

capture agents, preferably polynucleotides (e.g., probes) or polypeptides

on a substrate.See, e.g., 35Microarray Analysis, M. Schena, John Wiley &

SEh#020029Microarray Biochip Technology, M. Schena, ed PE&N#1007/000029

Publishing, 2000; Guide to Analysis of DNA Microarray Data, S. WO

2007/091904PCT/NZ2007/0011029 =% - Knudsen, John Wiley & Sons,

2004; and Protein Microarray Technology, D. Kambhampatj, ed. J?gln .
KBS, o8 T2I08.459F e 10 T, BIEI MIEE=FEREr Lot B D TPt
edtyfnbalyieypsabengradimer, including, 5 without limitation, single-stranded

deoxyribonucleotides, single- or double-stranded ribonucleotides, RNA:

DNA hyhrids, and. dquble-stranded D .Oligonugleofi S . .
e R R o
withheimitmitatietho s96rdeaasle derrkamisiertidesiigindfeothfe double-stranded
ribGiiteestEe Al DR/ bybnidycialdydauaitastrended PHAari Sligofintlestides, such as
sings.@ga%ewgwﬂlga;ﬂa VR RSO NRY SRR Sy FRGBRINBP IR HBM HRSnods, for

Oand expression in cells and organisms.. The term upolynucleotide
XAl R RS SRR B BRIFE eGSRy R o &1
a yolghibomibkeatigbasispsigtidvgriboritel estthssian isystamg, e camhbanidgehniques,
anﬁt%r@gm,ﬁq esiadifisgddmNALr DNA. This includes, without limitation,

single- and double-stranded DNA, 15 DNA including single- and double-

stranded regions, single- and double-stranded RNA, and RNA including
Thirigrer sty oRieAEderarber Hegbis, g iieeH R RN BbresREAY DRIRS to any
pobfidRidtfedtidd nxapdigisinulmsidendidd, ovhivoreay pieallyatoiiiind- N adedONA or
mctGH_’iﬁIQEIPtﬂﬁ?PgﬂAﬁn%QQHgl?dééf%gﬁqX%i%ﬁ&légﬁﬁ%i?ﬁ%#ﬁego@%gﬁanded DNA,

riple-stranded regions cqmprisin or r bo an :
R, IR S FT S N i3 BE o BRRS SR S anc
Riffs ineleding thispiof amh dleubig-Fita0dRs 'eeions. ddiiNplaptie e srraRvde A and
RNROfRNslifiRddnrpestrangbdast trilatetyiiesys doublawsaatibd sespeludh sisgle- and
ac9SI06:HR8 ROMALCIRRIGRS A &Y RIIOR-RBE REASARRSHEREIRAFINA or DNA

non-coding sequences, Qr sense or antlsen%a sequences. Itgvill be

or gt RYBu Nt BNEa Rl e 315 TENB RSP B i Eng AR R ANAS: and
anyfitagrokrde teeehil |- Tordems iplusissdiNds and| RN Asmihatagniaintgne or more modified
beRESRIives BvaHaate Yherealal Paypeptnes nosisadmespbyiefetsides of the
in\?err])t%}gocpaenptg%b %BQQ edxg) upgr OE?' nn%ﬁ%%gmﬁe’sgﬁuences, or sense or antisense

sequences. It will be understood that each reference to a “polynucleotide” or like term,

echaﬁy available, or by

herein, will include the full-length sequences as well as any fragments, derivatives, or variants
thereof. '

“Polypeptide,” as used herein, refers to an oligopeptide, peptide, or protein sequence, or
fragment thereof, and to naturally occurring, recombinant, synthetic, or semi-synthetic
molecules. Where “polypeptide” is recited herein to refer to an amino acid sequence of a
naturally occurring protein molecule, “polypeptide” and fike terms, are not meant fo limit the
amino acid sequence to the complete, native amino acid sequence for the full-length
molecule. It will be understood that each reference to a “polypeptide” or like term, herein, will

include the full-length sequence, as well as any fragments, derivatives, or variants thereof.

“Stringency” of hybridization reactions is readily determinable by one of ordinary skill in the
art, and generally is an empirical caiculation dependent upon probe length, washing
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fragment thereof, and to naturally occurring, recombinant, synthetic, or

semi-synthetic molecules. Where "polypeptide" is recited herein to refer to

an amino acid sequence of a 30 naturally occurring protein molecule,

WOIRBPEL8* and like terms, are not meant to limit the amin@&E/dz2007/000029

sequence to the complete, native amino acid sequence for the full-length

molecule. It will be understood that eatH reference to a "polypeptide” or
tepgex}%é%sg%fﬁ%&%”gé%%&%%ﬁ?}léu#ﬁlge?ré%ffqos{}??%repr}ggesa ?e\clqvﬁpe%gﬁgy temperatures
fowwmmedma;mmmwew -npgd lewRp éeatreataies. shibridization generally
depenaensratienabiigese taindbnger IMeDes redisaihghs! RMpRIAEHET foFands are
prBLSAh 20 B e B0AHEr m&wt&%sgrm# AUIGERIER degree of desired

ar
bridization generag depends_on the ability o denatur
i

%8\?9&&?901%8& BsRp %ma{}xPeﬂ'aﬂag %ffsU&f&eﬁ*eman%rﬁbﬁéﬂﬁ%ﬁéemperature
witjelhooamhisirusesitingstentpeirhtiiréolitive thighleiptiee thafies tefmpesiterds Svould tend to

mavz%ﬂt@@?é&@%tﬁmmﬁ bR %%Mrimﬁﬁeblsmlt ﬁﬁéﬁﬁm@étﬂi@éﬁé&he/xdd.t.onau

relative tem ur ich can ed. As a result, it follows that hi

oI SRR L Y o W B Rt SRR o eubel ot

a'sﬁw@ﬂfmhﬁelwdwm@?ﬁﬁé Rilpey }é@gys)at%maér%ﬁwam%)
explanation of stringency of hybridization reactions, are found e.g., in

Ptké@h@&ﬂdﬂiong%r@ﬂﬂqﬁramagt&yhm%&hgar@@&%a’m%{n' WHEEHENER employ

i lishers 199% % tringent conditions" or_"high stringency

oW, Ao REE R BHA B rée? RSBy Of 1 MERIENSy IRE SRRt APl sodium
chingael@rPpidr il reo i aeitifie/ Ofb Yoo sadiypie dodesyMssifdtanat 50°C; (2) employ a
dertiQriae 436 HarMgseybitarstisaltd % MHW&EQ&C&(&HE@QS@@@@@ {8hmamide

wit"B!%y, %gan@tggngna%%myméhﬁg%@@% Opé for cf‘We' an , sodium

exam % (v/v) tormami umin/

PR GIH B BBWﬁﬁMFbFé%ﬁ@/B%PWﬁ&?ﬂﬂ?p%gﬁﬂa%iHmf@Fam 42°; or

- (3p Bnpiith TBO forMasoidrAXCISIBAA,7F BINRCEARINIG Bitsatiuat d8EERSBINM sodium

pHRIEHMHSY 26, mrr@ﬂl%ig&hﬁ% sypopHEapRald, MRCHarMSRMiNEiaiRN saimon

o b H 6 % sod sph .
pB’e“FW‘E@ h ggoﬁtc‘%%%)d sal%n)oo%é N B‘h&“%?g %%?F‘n %%%%42 Cin
0. %@ﬁ@d@mm%ﬂ%@@pmwwm@m@mﬁu a;zé%cmsm@d by a high-
stiisgeliiciwebtocttedsieitiyi ) CltE8E) canthibbgycEDMAamsgect 55C, followed by

a high stringency wash comprising 0.1X SSC containing EDTA at 55C.

R e T S IR S o

M@m ﬁm Présboraiao, MaduaisNewterh EeldeSofingbtaiingradiesior 989, and
in@idk NyBrickid A AracRINgiENFiR - hd Wﬁﬁ@ﬂfmc&mfﬁ&ﬁée(&tb 8¢ S4rature, ionic
str%ﬁ) ?? Igr?dS Wstggg r’g %@E e%et“ Q\Sts &{J,%de %Y)% Oe\l)éa ple Oefmple of moderately

erate stringent con ons IS overnlg |ncu a ion a n'a solution

S’“&&ﬁﬁr&a tiongos RYPHABNJBCUPRtisR &t Y58 i W&@?f’l@fﬁmﬁﬁ%&wﬁﬁomamﬂe
5Xcigage) 1 S mM/NaRIjuth phdspimberipeiraie), wmmmdmsmﬂm 1081%67.8), 5X

Déilﬁ?éfr@@ shifaLe; aoe 2Rl genatledshearRdARIMANS d’*@a%k% ' sperm

D Ied by washing th f|| rs inl %%% out 37- BOC The sk
'gghsano‘\"/vel c%'ﬁ%%ﬁ% Rtifls rﬁi)a SHtira7 i st?—@ﬁgstﬂ”%%a'ﬁ?” will
remé'é%apy/t@ aébaﬂhmmawsmslwersﬁ%’ptbb@t% Agtheaerbahettilascommodate

fadibe pliascteprobiieraseidt trvaation will employ, unless otherwise
indicated, conventional 35techniques of molecular biciiogy (including

recombinant techniques), microbiology, cell
The practice of the present invention will employ, unless otherwise indicated, conventional

techniques of molecular biology (including recombinant techniques), microbiology, cell
biology, and biochemistry, which are within the skill of the art. Such techniques are explained
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biology, and biochemistry, which are within the skill of the art. Such

techniques are explained WO 2007/091904PCT/NZ2007/000029 fully in

the literature, such as, Molecular Cloning: A Laboratory Manual, 2nd

B8/ Satbrook et al., 1989: Oligonucleofide Synthesis, MECEXE2€0d/000029

1984; Animal Cell Culture, R.I. Freshney, ed., 1987; Methods in

Enzymology, Academic Press, Inc.; Fkridbook of Experimental

Immunolaogy, 4th edition, D .M. Weir & CC. Blackwell, eds , Blackwell .
ful 10 dTRtBRIRoeHcR e MAIREAE EIABRSTof M PR Vil R oditon,
Sailifferigeliab, GaHLDiapsydeside QyntheskRrdidcEritireNioldédiaiBrabge!l Culture,

R.F Medvisybebict aisrdmeldad ; innen2{tidde Rehumaiasadstaifc.; Handbook of
Ex?e‘?%?“r%’ i“rg%ﬂ%o‘?ég‘fy}" G2 d RESHRIEEY %@88% ! g‘;@%ﬁ Y iBwel Science

nvention sing & tombination of microarray analysis an M(gp(l;z;mtltatlve
InGyol e faRre cans eGSR P tary ik eifor HaAdiies $aMei(Calos, eds., 1987;
Curarttirrootecolkthe bisiddeéa Belpihdt.afe Amalbekbrprassedsin 1@8TounsdhBGR: The
PoRRIHdeBHIRMR LB SHiRFSagly begnfesund that ratios between these

markers and other bladder tumour markers (BTM), especially markers that

are over expressed in tumours, are diagnostic for bladder cancer. 15 The
Desgiindi orgfdrnihadimentuefipanuentitne level of a marker) identifies a

UskgRlecemBpap egsigorsigantaralybiet fypifigsabtasiter sapeersellshandreaction

(qﬁHEB,r I%%gi%r'é ?'\afrﬁa'}%}ﬂ%% Foc\éﬁ”@g'}%%#}'asg?‘Bl@%faeaﬂ%?i%éé)f’%g{”&e under-

conCentration. Moreover, the combination of an under-expressed marker
expiggssH BlmafYBake hermitentfindaiae SHRr BiRklYEReR Bt &t mjos between
thesmnmpids:fsornd atren tsladud mivmoua ligadket< §BTid)s esredallimgaterselitat are over

expRiSY Y thiRBUAORE 8MBFREA SbPEKELS slaneiibed here have been
selected on the basis of (i) strong and consistent down-regulation in TOO,

(i) high expression in normal tissue, and (iii) insignificant expression in
Thi higlleso (BBERfOtRAM FRREUINS ik Brerllde JRyshiobs mapkereidspiiesehigple gene
expribshenwdusnre Shxs gpifdtchnaites tactede valisi rpdhainaiiinylyf ithebneorobust to

vaRktdhs th *&%ﬁqﬁlﬁ% hepRiRRE IR HRERT-SITY SRR the combination of an
over-expressed BTMs can be analysed in regression analyses .

g AN TRl TSP R PR i T ey e i between

saregigit & onthalientsrrndsondnaligrai reciseive lotrarsipedbeiest oliskitiwerhe under-

expridees. Aldrkbe tastiivelyestheumeasesngabablpast e Jgnarkprsirong and

cogkﬁ%ﬁéﬂsﬂ v Tu%.dﬁt?oﬁW%,fWEBrP&EQEQHﬁFﬂ?@%‘ﬁ%&#i@&){é{‘ﬁr@ & &lgnificant

rat risk aving cancer, wherein at least one of the TMs Is an ] )
exawaaﬁ%e&@sob%m PTG Ol thE e RiER frevtives fVPaiRPih a'BERaHNg with
hefgtugandicative of the presence of cancer. The second TM can be any TM
as known in the 35art, but preferably is an over-expressed BTM. Figure 3

AR B LSRRG 101388 LIRLHES SIRPIFNY 438 Bl Sounc tat e
under-expressed and over-expressed BTMs can be analysed in regression analyses or
classification techniques including linear discriminate analysis, and the results of these

analyses are also indicative of the presence of bladder cancer.

The test involves the measuring of at least two TM markers, such as a BTM, in a sample
from a patient suspected of having a cancer or at risk of having cancer, wherein at least one
of the TMs is an under-expressed TM. The ratio of the under-expressed TM and the other
TM is indicative of the presence of cancer. The second TM can be any TM as known in the
art, but preferably is an over-expressed BTM. Figure 3 shows a number of under-expressed
markers suitable for use in the present invention,
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WO 2007/091904PCT/NZ2007/000029 - 12 - The test is best preformed
using an under-expressed TM in combination with an over-expressed TM.
Any over-expressed TM can be used, for example. Known over expressed
BOVY e ed from invasive bladder turnouts (defined herd @& N#iPg0029
stage 1), are outlined in figure 11, and over-expressed BTMs identified
from superficial bladder tumours 5 (déﬁhed here as Stage Ta and Tis
tumours) are shown in fiqure 12. It has also be rprisingly estahli .
TR bR R PTGl L TP S50, T B M i ovr
expperssthEMardmovsioaneeasas SRR MURAHIEDRIGEPi RS Q¥BhExRressed
BTﬁifAfi%ﬁﬂﬁbﬂhi% GRRKITS! BYRRISr iUt thfineachererat tamowatignatige 1), are
adder cells.,10Preferred under- sed B r lj in fl
ou R By s 2o e AT U e AP S fomours
(deBoedibers ahSteas TRk THUILEIEWS) RiiEews, Bilgyifutfeotide probes,
gPCR or antibodies raised against cancer markers. 15 It will be
it a%gprgg Igé%%i énatrmr?g%a ﬁ:éﬁe%%%%ﬁgﬁrg%ﬁféﬂ&s% 8 %ml?optxse in the
e tissue suspecte eing a tumour. The marker may be secreted into
pregRnLEMERIos| 9T ARRF M RERNThERITsARY FeraledimbriayRagrcand gre present
in assieialgchiyithcopllsniosbéantoinhbatiitembhe s eral sempieligamanhdiladder cells.
pral¥RodiNesamplesa sTine des RS RSigltacd, serum, 20peritoneal
washes, cerebrospinal fluid, urine and stool samples. It will also be
appreciate that the present invention is not restricted to the detection of
Capaeceriienensarts deiesedinaotaoriersineeiswtapledpeurayarfpd fadnciude,
buiNsie! B iR s liBndesLtnongs preteshoEeR, catttihstiee yatieer gomjsst cancer
éjrsany other animal known to get cancer. 25 General Approaches to
ancer Detection The following approaches are non-limiting methods that
can be used to measure TMs. Following measurement of individual TMs,
It wiltios drerivecietedidiat dnel danpis T dsstastRITIN Dofaresfjigad itharsagtele of the tissue

suSlSIBHRIBEHeiTy @SRFRINS THE MeRtIMYR e slirRe 320 eReosarbspRRIghed from

cell membranes, released from lysed cells or associated with cells lost into the urine.

m

Therefore, a sample can include any bodily sample, and includes biopsies, blood, serum,

peritoneal washes, cerebrospinal fluid, urine and stool samples.

It will also be appreciate that the present invention is not restricted to the detection of cancer
in humans, but is suitable for the detection of cancer in any animal, including, but not limited
to dogs, cats, horses, cattle, sheep, deer, pigs and any other animal known fo get cancer.

General Approaches to Cancer Detection

The following approaches are non-limiting methods that can be used to measure TMs.
Following measurement of individual TMs, ratios between high and low expressing BTM
family members are determined. These ratios are used to predict the presence or absence

cancer.

Alternatively, the high and low expressing TMs are used in regression or classification
analyses. The results of these analyses are also used to predict the presence or absence

cancer.
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30cancer. Alternatively, the high and low expressing TMs are used in

regression or classification analyses. The results of these analyses are

also used to predict the presence or absence cancer. WO

2002009990¢PCT/NZ20071000029 - 13 - General methodolagigsvimwe7/000029

determining expression levels are outlined below, although it will be

appreciated that any method for detetiining expression levels would be

suitable. Quantitative PCR (qPCR) 5 Quantitative PCR éqPCR) canb
CeagrabaekiPerlaiRtIar gammn%ﬁ@é?aw oRE A% 98%%1@&“"“9“ it will
beusipcp Bathdl sp cifig rpeitnet Soadetproiping erpcestialsdaleavtidgd detheitable. -

amount of product formed in a PCR reaction (Sambrook, J., E Fritsch, E.

a cular Cloning: A Laboratory Manual 3fI| Cold Spring
Q)lﬂ%b%gv\l'_erggk 8?485%5 Cold Spring Harbor (2001)) correlates with the
Q@ﬁ@@hﬁ)f’%ﬁm@(‘@hﬁﬂa@e@aﬁﬁﬁﬁ%‘nBﬂ BIMAE SERPKS AR IS ERrPlgema and
urbl 886y yinsi GIMngébis iR ersatio pradeenii éshrdbedpastiyrizetbeaamount of

rB%a&eszqe%lﬂﬁlﬁl@gctﬂ;ne@mremdyctﬁ ﬁﬁsmrte'mrqpmm@d blecular

agarose or polyacr ide gels, stained with ethidium bromide

am g .
CloBigp 4t &BROBIA awaahﬁd e BT EPELh AR RBAE TR i Spring Harbor
(2603 itomsatys Atttx thetivaiputhebstufiegsionridte. MORTEaaivN @aihe-BCR product

cﬂ%%ﬁﬂ&%ﬁ%?@&ﬂﬁ%}?@ﬁ@&ﬁ@ﬁﬁ@%ﬂiﬁg Riasy$iR48s, Bléhsm reagents
r C cler whic r
beco ml Fn%é}'g &gd Ct¥ eléncﬁ%sf* l%gec? ? égpofs%ﬁf S‘é‘?ycwlamlde

measures elther UOI’ESCGH

g%eﬁ*@maﬁ H‘g"ﬂ?ﬁ&%ﬂ%ﬁ@@%@%ﬂ%ﬁ?‘ﬁ@%ﬁ%i@ﬂ be RpRst et staining
mesadhed UusraskeritometieasAtidnyativetypotiter prugesssienvbera clRGReckaiciionacan be

mBERE LMD ISR % dHFaPaTE Add %sawéﬁ%em@wmwer%%me
intg an oligonucleotide probe which %@ga{dlzes to Iﬂe tarqgt IP{\I

LighiGvetRG PINER SORERHTS oPESRER Y primer oligonucleotiaes %measures

eithigy e Slessesrenre b Mspﬂ@r@é@fmddd@gﬁa@b@wmé @f?&ﬂﬂﬁﬁcﬂﬁ:ﬁwﬁh%'zed
Poktheodad, el yracnasedadhe: neaBsa bgye | epetensing:the reperieidsond from a

éhﬁoﬁ&e% Sﬁdi‘lo' '%Mé}e xaa'aa@éhckep%ﬁe%&é@rarenmcérb%re{g@qnm an

IS covalently 1inKe primer. 25 Reverse Transcription P

0*@91*“@@%?%%@%% Bé%"g&&%&%éfﬁﬁpts%ehfa&{ﬁévslgﬁw%.ml?&mg DNA strand
extamsjole froputhtioprimén lgericeniidesndinetisiammicletider wiheus diigglaced and

dé{f E@B} ﬁ%@a@mﬁélé@tw@rﬂﬁ qfaawﬁﬁﬁa@et@u dIRCHBNREROSME8Bleasing
0

' hﬁgﬁs el e[re xaot eq R'gﬁ%c%nd to @*}r e R’é"%‘a Cx%u[(%gécg a%r&él'rﬁ c%% mg probe is

ep ISR RSATION of RNA from a arge sarhpl he start
covriest4 inkeddREIR ABTRETRNA isolated from human tumours or tumour cell
lines, and corresponding normal tissues or cell lines, respectively. RNA

Rg@&&@fﬁg{g@%{{meﬁﬁﬁq _)s@{éamples such as tumour samples from

breast uneg colon (e F%e ovlve;) 'H/% bowel oIorecag&astr sl and
RLLSphsga&e dnsh tPe&?ETPB KA P AT SOLFRP S BRAREO L Dprmal an
@By Hisauete it ovaithawlerneg ifeftanbtte, ehatacisrizno pPRBAMAUGF expression, to
diiRRmESe BEfMEBAHOREN HBRtPRNAK BhReoipd paIFNesstrapuRealthy

donors. If the source of RNA is a tumour, RNA can

" For RT-PCR, the first step is the isolation of RNA from a target sample. The starting material

is typically total RNA isolated from human tumours or tumour celf lines, and corresponding
normal tissues or cell lines, respectively. RNA can be isolated from a variety of sampies,
such as tumour samples from breast, lung, colon (e.g., large bowel or small bowel),
colorectal, gastric, esophageal, anal, rectal, prostate, brain, liver, kidney, pancreas, spleen,

thymus, testis, ovary, uterus, bladder etc., tissues, from primary tumours, or tumour cell fines,

and from pooled samples from healthy donors. If the source of RNA is a tumour, RNA can
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WO 20071091904PCT/NZ20071000029 - 14 - be extracted, for example,
from frozen or archived paraffin-embedded and fixed (e.g., formalin-fixed)
tissue samples. The first step in gene expression profiling by RT-PCR is
e revErsetranscription of the RNA 5 template into cDNA, fattoviedoby oigoz9
exponential amplification in a PCR reaction. The two most commonly used
reverse transcriptases are avian myelislastosis virus reverse
transcriptase (AMV-RT) and Moloney murine leukaemia virus reverse
bey @SRl RRITRIRTTOThETEvRYe FEMRS RAATLR AR RN ribfsy (6-9-
foruslinyfxpdrisyersamgdesandom hexamers, or oligo-dT primers, depending
on the circumstances and the goal of expression 10 profiling For

T S S B S B0 A SR e e
terpiataditsneDNhefollaec YD e xRaneRial B@WJ'M% é!‘t@n?&&té%cﬂﬁ’@ The two
ma&itbsenHRAl PR easiiose Alhedghtdbe PSR semcanyekblasiesietyinfs reverse

tra%%wggéaﬁ':ﬁ@%'ﬁ H6P SRASTE, DN AR RLIARE irds HéJééF&&i‘JBﬁEéﬁ;PJéBé‘S(MMLV—

merase, which has a 5-3' nuclease activit ﬁEUt lacks a
RT3, 505 B SO R S YR T RV i SEABIE SO o
heutitiees, treolb-nilicheasracibrendind ao be Titepoijancessantbths gl gbexpression
prévfRgdizaieRpipRe Q&%@@Rﬁﬂ%ﬁﬁb@?@ﬂéf&%&hﬂoﬁﬁ&ﬁﬁﬂ@ﬁ @heAmp RNA

P&Q"M%ﬁ rltqrsx Egucleaég 615& yfgﬁ‘c?w?\e lfﬁee gnaan: avxg* 0%&%%9? The derived

HMers are Used fo generats an amplicon typical reaction. A
CQN&(P@@@HL?@IHG%és&tﬁmfﬂételg‘ﬁ&@ﬁé%ﬂ@@e?gﬁ Fﬁi’&%hde sequence

located between the two PCR primers. The probe is hon-extendible by

Alt-ﬁ RNA B, %kgﬁ%ﬁﬁ §§g¥%é?gf'ﬁéﬁh§4%lwmﬁf%§éﬁ Wﬁ%ﬁﬁﬂﬁerases

nd a scent dye. An er-in ed emission fr
i 6\@@9‘& T BB PRt RO Ao (oo FE M pgecks @
3o ceieairetoe t@@@thé@*%smé?faﬁé orl tHe Jrespdam m?nﬁcfﬁetmiﬂd&ﬁ@ﬁs the &'
nUSSRIORCING TRTH3NA bl poiptasase gk ayesve siybadistion iprébe bound fo its

tal§dl! [lf?éﬁc&?% dePLmaRSh ] Beaaulianhabed aimg s dsassciate

ih solution an signal from the released reporter dye is free from
guenching effect of the second fluorophore. One molecule of reporter dye
Tvis bigoatstdtideepimere armuted ieaopathesincimpling i dtpicabef of TR& reaction. A

thwg@m%t@%ﬁ%‘% 0psquiasthechasisussteRNE4atNRce located between
inter tian of t ata., TagMan

e G e R A MRS P RGN S Mg, ana e
lalsied Witk @ E?&E&q{cﬂﬂ’@'%?@m dve AA- EﬁH@?%‘Efpﬂ\é%fﬁE%ﬂ}s‘ié?nsA%ﬁ%‘?““duced

erfistioiCiRort) BA repoiitghdey de q(ifodizel botee waeriSiichelyscats;rMba hivedyes are

lo&%@%é) toyatied Bﬁ%&%%eaabmglmsw HER e SARSIRIARROERASH URe Tag
on a real-time guantltétlve PCR device sych as. th ABI P ISM 77

D%aﬂléﬁ'@éaﬁe? §§Y8ﬁ1. éOQ%Pem ! nglf%f ependen manner.O qlne resuitant

~ probe fragments disassociate in solution, and signal from the released reporter dye is free

from the quenching effect of the second fluorophore. One molecule of reporter dye is
liberated for each new molecule synthesized, and detection of the unquenched reporter dye
provides the basis for quantitative interpretation of the data.

TagMan RT-PCR can be performed using commercially avéilable equipment, such as, for
example, AB! PRISM 7700 Sequence Detection System (Perkin—Elmer—AppEied Biosystems,
Foster City, CA, USA), or Lightcycler (Roche Molecular Biochemicals, Mannheim, Germany).
in a preferred embodiment, the 5' nuclease procedure is run on a real-time quantitative PCR
device such as the ABI PRISM 7700tam Sequence Detection System. The system consists
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WO 20071091904PCT/NZ2007/000029 of a thermocyder, laser,
charge-coupled device (CCD), camera, and computer. The system
amplifies samples in a 95-well format on a thermocycler. During
ArApRfieatiap laser-induced fluorescent signal is collected in REAINGE7/000029
through fibre optics cables for all 96 wells, and detected at the CCD. The
system includes software for running"ﬂ‘?e' instrument and for 5analyzing
the data. 5' nuclease assay data are initi pressed as Ct, or the
of R BT ESRE GG AT R AT R et BB he Svstom
arghliflpg) sanepize e Bnvialbisras entadharmmmeneler. pRiding amnlifiaeiipre asar-induced
ﬂ‘ﬂmﬁéémtsgmslﬁmw Raeipomé Harpaynt Mishe paesfitumesqentll & amsls, and
d S S gnificant | t e
o ) ol e TR M R Cand o
aﬂ@&ﬂﬂ?&f]@ flatthe real tlme guantitative PCR, which measures PCR product
accumulation through a dual-labeled fluorigenic probe (i.e., TagMan 15

5 wﬁ&w&@hy ML &R iSmeaible R \&%hdﬂqﬁ@tﬂﬁé%rép@aét't% dlscussed

PC nd with uar]tltatlve compd%r(?tlve PCR. The f rmer uses an |

ab""?n P T3 B a R BT A <SGt R e O AP YRR SR 2UshIRPIRE Lt ?F’e Sihount o
prodieos amni&fmﬁtzéﬁ@irpg@h@ ébﬁt%[mﬁoannﬂmﬁ@t@ammfe ppiat when the fluorescent
sifrelRakeeRiigdeane atRilcdCRyffudhes desaissarelprepdded, e.g., by

Held et al., Genome Research 6: 986-994 (1996). 20 Expression levels

can be determined usm%flxed paraffin-embedded tissues as the RNA

Reajitime Quansfiativeb R ct of the present invention, PCR primers

A amdiepredset vavatiesighthe RISBE R ferhnintenis dopicerldinerasentitativag®CR, which
msm@e@mwm@cmﬁmﬁmlﬂ@di@eathwﬂbaéaenxmm@ﬁw/p@beaqMan
pro algn}._{s tp ?réi;:llp tl cgf mé lesb qu\Q%S l%?\tvyaEhIQ %ﬁg%lﬁ%j&ﬁ and with

one ava a e SO tware S ast
q‘@é‘ﬂtﬁ&\f@ aeVerspeE b?/é{’ent,TW. PSE SRR Weintemal posmsigar (Rjosgch target
sepubnycthioBriokSdlizditwandila chediatpit ases mtions abalise qeantcstapinédli@ithin the
s%tgeéiaé)ﬂa}s&éaswgér@ffm&mer@ﬂﬂ&f@@@ﬂe&@ Br¥BOIS! 1 Held et

ayoid no ecific eful to mask repetitive sequences within
' a‘théei'ﬁ?% ng{egﬁ%rﬁkbéaggg % Ae %§ mers and probes. This can be easily

accomplished by using the Repeat Masker program available on-line
Exbreusgin thodbayior biotegentihddedtirio dixed) garstinansbbdibdsasiiescas the RNA

so%%“sﬁ\@clﬁp&ﬁq @f 6ﬁ9%¥§b\é%te$? HE 'E%@&q fﬁ%mm WVWE%% 'mees are

which the I'E,‘é) tive elements are masked. The masked sequences ca

d4pERPAeS5E tPEE dBLRh iﬁ‘ﬂ%@“ﬁ%d’ﬁﬁ%ﬁ% BdiBRYE NG ﬁg}’P"fed In this
ergbrrimentidlly frsbsterividbeppristielpephsildeHanimibe/gribeatiesighintron sequences

wilCkRogensiChias Biner foxB B puUbiRyiechRiBRYSHBIMENS, such as the DNA BLAT
software developed by Kent, W. J., Genome Res. 12 (4): 656-64 (2002), or by the BLAST
software inciuding its variations. Subsequent steps follow well established methods of PCR

primer and probe design.

in order fo avoid non-specific signals, it is useful fo mask repetitive sequences within the
introns when designing the primers and probes. This can be easily accomplished by using
the Repeat Masker program available on-line through the Baylor College of Medicine, which
screens DNA sequences against a library of repetitive elements and returns a query
sequence in which the repetitive elements are masked. The masked sequences can then be
used to design primer and probe sequences using any commercially or otherwise publicly
available primer/probe design packages, such as Primer Express (Applied Biosystems);
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WO 2007/091904P CT/N Z2007/000029 - 16 - MGB assay-by-design
(Applied Biosystems); Primer3 (Steve Rozen and Helen J. Skaletsky

(2000) Primer3 on the WVVW for general users and for biologist
PYERRAINERS in: Krawetz S, Misener S (eds) Bioinforrnatics RASHANGE0aHMeP029
Protocols: Methods in Molecular Biololl%y. Humana Press, Totowa, NJ, pp
365-386). 5 The most important factors considered in PCR primer design

include primer lengt lting tem ure G/C (o0]
MG ﬁﬁﬁ“ﬁ Py-EEHige %ﬁ@?ﬁ%ﬁ Epl’l S qué"rﬂ:g?gt%'% ”s%&?fzﬂi%” ty Skaletsky
(2%@%&@%?)%&@&%&%@@%@ Heelerany @v@@%é&qw AEHOERS ihdfrawetz S,
MiSSHERI8 q&wt BRifRYnsusvashdas exadnpletcabiu MeHER iG-Wolkases. Biology.

HuMgggn{g pre?nlg\% aligj ?p%@"?@} 50 and 80C, e.g., about 50 to 70C, are

typicall rther guidelines for PCR primer and probe design

see, e.g., Dieffenbach, C. W. et al., General Concepts for PCR Primer
ThB esghimpdAan Edmemdhi@n@ddmmﬂaﬁm;’ Gesiy'Srehgderitver length, melting
terhBRAEOBE rﬁfeﬁﬁdwﬁw X&%nﬂ%@cﬁ@#%é@ﬂ@%@%r@'@a@ences and 3'
engrgtlmlzatlon of PCR FCaIl?FPdﬁtocols A Guide to

S e el SRMAN G BERErS ars Hengfall A9 HBEES in tepth, and
coptgimerbetscRPiRter c’rﬁﬁ‘pﬁ?@ef@egijﬁ“%ﬂ”mwéf"@eﬁ. FgOsapsgsy  Melting
terﬁb%%bxébe:m@wdww@smfmmhm BerebyEgprasstydisaty potdtecd. For

Jﬂje »: fs{%nﬁss Frﬁéﬂ%ﬁrﬁ&abfﬁisp%@ftféﬁaﬁ'@Q@ﬁsstﬂgﬁ%ﬂﬂa@ﬁf@% ot al,

or confirmed using the mlc&arra tech niq

oL COR e O AR DAt o ALREPRILy, pnual, Cold Spring
HapbeaffapenibydiedsuNesul ods U8PBskry it dynieenddkedignda @utimization of

mﬂz@thp@hd@@Mzmésatiﬂwwmaﬁ&&ambﬁmmmmmﬁn%ndon, 1994,
0&991“ '&B SLAe Rﬂa&%%e%e%a@ygﬁgsggﬁgt B’ﬁ%‘ &% . §ﬁ’ R%ul%t Biol. 70:

tences ture

529y m’:1 s%‘r oo K HRFALERS O (MRIGBBR (ALY, (rereesfy s rpagted by
refageimicéhe RT-PCR method, the source of RNA typically is total RNA

isolated from human tumours or tumour cell lines, and corresponding

normal tigsues or cell lines. Thus RNA can be isolated from a variety of

'ﬁf?’ﬁgﬁytgﬂ?&%sor tumour cell lines. If the source of RNA is a primary
Difigreotial RINESsIAN R RpadieddesiisthrAbMiREdrives BedrifiRamay fechnique.
TH@EMEkN direspriaffinfld(gntEride dodn BE risstiecsh mplittan trdtedr paraffin-
erhBeadar x%%rf'ﬁgg)et'sﬁéﬁgsmmgéawl%‘&h@ ggr)outlmel(x,prﬁ,%@;ggl a;ﬂﬁknucﬂea’ucﬂe

reserve In everyd cI|n|c ﬁ actlcqe In a specific embodiment o

SeﬁHEFlﬁFﬁF'r&{/ ‘f&%?ﬁfrfqﬁé: i8R RgRRHGIEHeR &bh 8@*&% absﬂé'&ed on a
mityeEtyp tssbazeteThfémvaueseananmdempcapmr@p@bm) arg, then pgbddized with
sp%éﬁé%o%ééeé@&ff?oﬁw%@ﬁh&%mt In Sthesaspestst thein the RT-PCR

st%batrt%tGeS%an mc} t llec% 'ngzgwlign&g%e %%E&ﬁgé ‘tl]_rﬂgurs or tumour cell

mi CrOarrayed sequenc € microc ig
lines, and corresponding norma! tissues or cell lines. Thus RNA can be isolated from a

variety of primary tumours or tumour cell lines. [f the source of RNA is a primary tumour,
RNA can be extracted, for example, from frozen or archived formalin fixed paraffin-
embedded (FFPE) tissue samples and fixed (e.g., formalin-fixed) tissue samples, which are
routinely prepared and preserved in everyday clinical practice.

In a specific embodiment of the microarray technique, PCR amplified inserts of cDNA ciones
are appﬁed to a substrate. The substrate can include up to 1, 2, 5, 10, 15, 20, 25, 30, 35, 40,
45 50, or 75 nucleotide sequences. In other aspects, the substrate can include at least
10,000 nuclectide sequences. The microarrayed sequences, immobilized on the microchip,
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WO 2007/091904PC1/NZ2007/000029 - 17 - are suitable for hybridization
under stringent conditions. As other embodiments, the targets for the
microarrays can be at least 50, 100, 200, 400, 500, 1000, or 2000 bases

I eHYPI81960-100, 100-200, 100-500, 100-1000, 100-2000P6F/5E0GTHHO029
bases in length. As further embodlmeqtys the capture probes for the
microarrays can be at least 10, 15, 20, 25; 50, 75, 580, or 100 bases in

or, O 10-80, qr 20- 8 ses, |
oA B M A OB s B8 s srbp iR e e
v e b G R N
50e1@fha cteer2adm 106y dDIRIONSst 108100, ¢ BD-3aDprobessdppbagiio the further

enQ%BBu'ﬂ)éhfédt%@hlédﬁm%%%ﬂ‘éﬁwptﬁ@ﬁhé@ﬁﬁsQHﬁo‘bd%rhmga@{rfg 1418, 25, 50, 75,
strin washin emo Ci y bound probes, the ¢
scannedE) By con aser¥ ﬁfc}f?gsoscggy{é %{7 f?fg%e Qeéf?oqpn?érﬁ%go bases in
lengikh as a CCD camera. Quantitation of hybridization of each arrayed

element allows for assessment of corresponding mRNA abundance. With

mw@é&a!wfJA@@@éﬁﬁ)@%@%ﬁ%@%ﬁ@%ﬂ% rgqggoﬂz% .&%ed; 4O cent

5 two sources of RNA are h rwise to th arra e rela
nuglsaiidRRRETBYEHE fraPRERER ﬁBﬁWh 8’1&?&‘?8 e dissipe ey té%ﬁ CDNA
prejprscifiptiagetndhis chipshybrigizaimittl specificitydousiyh Apoe e DNRON thetagay. After
snfagémsu@sdmgqebsﬁhmédﬁ&ausm;&ﬂ@wo&mla?om'aiiuraﬁsi @%%kﬁﬁé&fbﬂy confocal
las indlzggon aff rds a,conyeni nt and rggld e%aluatl

fthe 2
A e e oot Sytin o

expressmn atter¥1 or
hygrgeAiien ﬁ%%ﬁvﬁvm.@'@wg dewe@q%%ﬁ@neamfnswmﬁmemRNA
abengaassetivith ddelrdopidhpesaeiteaneptatey oL ymietesiobbioasierated from

twaRBIREn AN arLold shitisran ﬁﬁl\j@éh@ RS ONRY IS LRENANAE B of the
Proc. Natl. Acad. Sol. USA 93 996)). Microarray analysis

149 (1
rANSETRES JOMoliRed Dy RBRTHEPE % ‘{6}%&&% 3R lﬁ RAR ﬁﬁl&dﬁ&’“s determined
sirpyienfaesrefs premmeiar P§Qf9h0125r§§909 d@n@vﬁmmﬁl@ta\bnﬁ)@mne Hip
technology, lllumina microarray technology or Incyte's microarray

Th*@mmg B%dT&%sg%‘é‘ﬂ%Dﬁ%H& %EIE&‘%%F&@ Jusipe R ise r%éa calg afion of the

analysis ow%;ene expression makes It OSSI le to search Sys IC&

X PEERNE? g}wr?'aedaﬁe%%|afs%?rleau§r¥%lh@%méérh%vm%¢&ﬁmw have the

- sepsitidty wotiredtr dabes. rBGRMAsEBEtemjdAETE cxiorsseddaf\anfelificatien per cell,

an@@ﬂléﬁbm@mt?dé’t@éf Q@BMW@&E@E};@@W@EP@@WQH%% méA@m§§on levels
0 in.stan u inclu usube

(Sg’iéﬁ ugﬁgln{bsrotoco ?‘7&) %I Y, oi%bﬁeﬁi g’@gonag ysis can
be pRHRERECEY R?wsf&r%lb‘t@fwf?@m W‘&mﬂr@ﬁ?ﬂ%&ﬂ'@dﬂﬁfﬁlﬁé@lﬂﬁé’s protoco!s such
as dipalemgathioAtixaetbeGanBhipeahnblopgkdiurhiah HikesEnag: tdehnabdl BB Theyie's
mi@Bera§ t%@lﬂg:ﬂ8§ﬁt'?flre @é@lﬁﬁ%%ﬁ%&&é&&fﬁé 18 )#er%%@g&'é? analysis of

RNA isolation c% oirmed using purification ki
QBB SERIESSPE R P(ﬁ%fp e to search systematically for molecular markers of cancer

classification and outcome prediction in a variety of tumour types.

RNA Isolation, Purification, and Amplification

General methods for mRNA extraction are well known in the art and are: disclosed in
standard textbooks of molecular biology, including Ausubel et al., Current Protocols of
Molecular Biology, John Wiley and Sons (1997). Methods for RNA extraction from paraffin
embedded tissues are disclosed, for example, in Rupp and Locker, Lab Invest. 56: A67
(1987), and De Sandres et al., BioTechniques 18: 42044 (1985). In particular, RNA isolation
can be performed using purification kit, buffer set, and protease from commercial
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WO 2007/091904PCT/NZ2007/000029 manufacturers, such as Qiagen,
according to the manufacturer's instructions. For example, total RNA from
cells in culture can be isolated using Qiagen RNeasy mini-columns. Other
FORHEACIEIN available RNA isolation kits include MasterPur@&@arplets00029
DNA and RNA Purification Kit (EPICENTRE (D, Madison, WI), and
Paraffin Block RNA Isolation Kit (Amb}én Inc.). Total RNA from tissue
samples can be isolated using RNA Stat-60 (Tel- Test% RNA
MAIATRE SESh 3 FRARe AFOFU IR T, BYEARTHE F.%ﬁ%%%%s. or example,
togtRlignfreentelis datoiuEheas tp ssoiftedepsingchizarre W@bmr?ﬂﬁfﬂn?g Other

co%ﬂé‘r&awea%% Hsm/stlx&ﬂamr%ffmv%@énb&@e&éd@sm@m@@me}mmd RNA

ur e, | gtjggrg la n, rificatio r n
i t

Pun ' ‘r?f(?a lon‘are given |n hékgs p% hs%d J%ﬁn art| ?(gr é?(qagng; afion Ki
(AmbEﬂGkaef)reyTetaélRD‘ﬁ\/ffﬂébt'Eﬁ%ﬁ%m‘gszc%ut@ﬁ%m q%msa%%t 50 (Tel-
TeA). BNAaireplarkaGrotd Sz 201 hp Briathd, efmeweﬁwﬁﬁahy@qmouedgmmensﬁy
gr% &FUQ}\W@Q@&H 10 pm thick sections of paraffin-embedded tumour

tissue samples. The RNA is then extracted, and 15 protein and DNA are
removed. After analysis of the RNA concentration, RNA repair and/or '
Tremgitific afion rerrpseniaijvberimtsiveldar ipreSiessene aRErFeRiANgFngfked, paraffin-
ertfisipriibassusingoans spesificreematatsitalonREAYdEHRERpdrimatton, primer
)%{%%snc? g are anﬁHXZ{E %t:?réd néﬁy ntogrgﬁgbu Sﬁgﬁ%%%%téﬁjgt(ﬁéi@sva’gﬁ%%le T. E.

e pa en aSIS of e characteristic gene expression pattern

Gﬂﬁgﬁﬁf%&‘n%h’é@‘ﬂ?ﬁdﬂ?@éﬁ’ﬁ?ﬁ% &x8Hn 309 iR PR Gre el SREPC! 158

4 Rrate@oios)| mBriefiiphistomesaitativen pthezs atertdswituicatiesf@bodte@ing thick

séj&}}%ﬁ&%e %A@f%’é&gé@qm%ﬁ@mmﬂfgs ?rfﬁé;mﬁssrtgmwemm@d and
S, an 1es or antiser rerer C ntiser n S

prf 8%?38;‘5%%%[8,1&"61?&28{0‘é%“gﬁgafgﬂgr gﬁg}ﬁ Mar etr?l aﬁ’e fgﬁ Feg air and/or

af@ié!ﬁ@!t@ﬁp?&&dﬁayrﬁé Hisisaict cerrBRe@teBNS) éﬁrée‘c‘fEI'?Se“ﬁEjsﬁ‘i‘tiﬁ% using

géryibestins phemaelyesideee sAIRPIEORtHFiaslipaitiyvedabats Aatyzesderitentify the

bdBP§S, é@I%H%@.? §V£1ﬂ\l§\§ RIQHD. ik 7 YRRCHEN GSthoraradishiic gene
peroxidase or alkalin &cf tési% atase. AlternatlveJXé é,mlabeled primary

e’ﬁ?‘i‘ﬁ?ﬁﬁﬂw@tﬁ%ﬁjﬁ?tg HTRh SEmRle R TNShdary antibody,

comprising antisera, polyclonal antisera or a monoclonal antibody specific
h{ﬂﬁdh&ﬁ&gﬂn&%&y@a@;&ma@histochemistry protocols and kits are

nielhkpown %f [ﬂgd@rgrg%@m%%w%Y@@éﬁn&[ﬂée&ﬂ@%%n@%ls of the

use O ana eptides present in a sam

PSERIANS, 'B?"E@TFcB‘itJPE) %{Fﬁe%r‘f‘é{ﬁ%‘&ﬁnt Jﬁfﬁaeawﬂbﬁgrﬁ%mé@weaorﬂréfemb'y
poaciumisjuetissan, 350enoseprefeambhesenhegiabantitdingespetiiofppeptitimarker, are

ugéﬁ)r"t%sglﬁ@dné:ﬁ%%ﬁ (a}ﬁ%r%fﬂftf&ﬂéé) @&GEBV%@%@&@VBSe@ﬁéﬁﬁ)abehng of the
arﬁ:&rgg ies tce?nggwglss %/‘P é?(ganfQ Cxlnn(% rad(alzgc:?eg % atlor}lgg}ggclz\é'rﬂ Llle?bels hapten labels
such as, biofin, or an enzyme such as horse radish peroxidase or alkaline phosphatase.
Alternatively, unlabeled primary antibody is used in conjunction with a labeled secondary
antibody, comprising antisera, polyclonal antisera or a monoclonal antibody specific for the
primary antibody. Immunohistochemistry protocols and kits are well known in the art and are

- commercially available.

Proteomics can be used io analyze the poiypepﬁdes' present in a sample (e.g., fissue,
organism, or cell culture) at a certain point of time. In particular, proteomic technigues can
be used to assess the global changes of polypeptide expression in a sample (also referred to
as expression proteomics). Proteomic analysis typically includes: (1) separation of individual
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WO 20117/091904PCT/NL2007/000029 - 19 - polypeptides in a sample
by 2-D gel electrophoresis (2-D PAGE); (2) identification of the individual
polypeptides recovered from the gel, e.g., by mass spectrometry or
NaemipaPsequencing, and (3) analysis of the data using bid¥ovmeiiom0029
Proteomics methods are valuable supplements to ether methods of gene
expression profiling, and can be used!*dlone 5or in combination with other
methods, to detect the products of the %rollferatlon markers of the present
PolyRREFEiEh THYISAEIRIRISH MBIREHE eRTARRIGE RIS bhe@)SaRIiga Ry} of the
indiviti et keoliipeptdem ethodksed Viodve thimdinly e, nucleissacidgstoivestty cor N-terminal

seHMRRd; %ﬂg bé'ﬁjé 59 BPEY 4GANRNIARTFMPREIRNS Wﬁfé&% %ethods are
cDNA der %‘e test Sambrook itsch

ampl [
ARl PG B B o AL BTt ATan P ob el B . slone
or InaGRTRIBRoPIWER: o@marwh?@snawezmwomgéfnﬂam@e@vaarkers of
theapiliest tovBidhderived from a tumour tissue or fluid sample. The RNA or
cDNA preparations are typically labeled with a fluorescent or radioactive
molecule to enable detection and quantification. In 15 some a cations,

Hypridizatiom Mrtpesis AV eing Muelels AriRifT aPBF FRIREHY S IRABMRIRY 1abeled
Thetructatieots énvhbadensingalhinteiiy @ailterobesto Bravemretl & Angigeiaing under

apa%mlﬁtsaé&ﬂxi‘@ﬁﬁm RYAN DN LaselaiGrasicise aueneesHie ciaisBlook, J., E
Fn%%gcgn é exvmg % %?mmg’r?’cxzﬁu\}\?*?’ﬁ Ga%?@?o& my\%épgg%oqggéﬁng Harbor

move ensive Wa salt’solutions such a

Labo@;@rscs’seﬁ,%f&@dqmn@.ﬁg B @ORUNt JesrRiaeen ERPHbR aRRlsRle BTM
ded:ddtectiamuarode tissioanetfiuidf gehpeajbs. RN sugpbApopaiicslide typically

lab%lr&hmwmr@&aﬁrp&ema%etwmé@%swm@é@éﬁammmﬁﬁ@uon In
beads that are E%?E( ize szm li UI sus onbr'la'lo :%% WaSh'nﬁtl labeled
somg ARRIIFAE R '%9 bcgnma Ae Wauﬁanes y
Str@‘fuﬂmmmﬁsncéfﬁﬁ@héltéﬂ?é&d%‘%‘f%@a%sd%f@%ﬁr @ﬁﬁ]@f&@?‘ PI“FB@CGBQ” for
dwél:@@@éhtﬂﬁtfhﬁﬁﬁﬁ@@éﬁyam%ddﬂceﬁ ablarfienspptameatsy AgecCion. Cramphs, 201-

35% ﬁdz a@%ﬁ&%&b %%@Qe%sﬁ% ﬁtﬁgpsgfsoluhons such as

Multi entl catlon and Quantitation of DNA Se uences U§

0- %y R/Sﬁpﬁp%rRFfRﬁﬁ:rgu g dhe o AEI9YB06Y) TXRDSIRRHER &Y
delednidizatimstonatiog) Eetima@eaniiBersonrestscanshy @lishousbcas, nylon or

mtﬁfm Wihiabrsasabiesoasfii oranresiphRAsd SrpRaHsVHA: BranybadiiblAhen in
Ilqu1c9 3915611571 pJ'lfIC Hon, Stll'\allsamth %ﬁé{%&e heb Qggﬂé %%%r\tggnjig?glaggukanes

uanti klneem W |nne lis

mm&%ramgQ .sﬁa@kf@é@ﬁb@‘dmﬁ%'?naﬁﬁ%&u?%ﬁﬁﬁr orrehBeleqy e 60-63
(1eEBRpLmessigatisiesitid cohydabii Zationyioolets (e ligatsdmple: Spiro, A., Lowe,

orescence

M. @H&@%W“DHWBQE@E‘Q%& Q@Eﬁs&eférummgp@moqwmm&shmwmmn of

oo L0 alkalne phosphates I colIomGHIS 23 Y3589 ocoy

A ‘van’ation of hybridization technology is the QuantiGene Plex® assay (Genospectra,
Fremont) which combines a fluorescent bead support with branched DNA signal
amplification. Still ancther variation on hybridization technology is the Quantikine® mRNA
assay (R&D Systems, Minneapolis). Methodology is as described in the manufacturer's
instructions. Briefly the assay uses oligonucleotide ‘hybridization probes conjugated to
Digoxigenin. Hybridization is detected using anti-Digoxigenin antibodies coupled to alkaline

phosphatase in colorometric assays.

Additional methods are well known in the art and need not be described further herein.
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Enzyme-Linked Immunological Assays (ELISA) Briefly, in sandwich ELISA

assays, a polyclonal or monoclonal antibody against the BIN is bound to a

solid support (Crowther, J.R. The ELISA guidebook. Humana Press: New

Jers¥)(000®); Harlow, E. and Lane, D., Using antibodies: a REXRARHO7/000029

manual. Cold Spring Harbor 5 Laboratory Press: Cold Spring Harbor

(1999)) or suspension beads. Other méthods are known in the art and

need not be described herein further. Monoclonal antibodies can be
Engymribinked dnpaelogitabAss BeniER0L antibody libraries (Hust M. and
Brfpdn SapBbiatyEiSplaysegsier pdycidraioninongeinpehroibotinagrinst the BTM is

bo@ﬁéﬂ?@ gysf?ﬁﬂéﬂﬁﬁgﬁ (&l(}%mﬁgf, Me! Higl EZ@?U_@@&?@QW%@Q SResiitew Jersey
nding sites_are blocked.with.non-tar rotej re | .

O TR T DSy A aaber 8 BBl lERERALE T A Sbrng Haroor
Labeirstonr Faesre Goltaaming tHarbor\i1 8RBl e, Sus@sRsienr8sadiashiwhareiwds are
knt antihedyf amdoesedotviptexdssirihtoatedsiniiuthse ddndoaluibb dytibaties can be
hygﬁé%mg.ﬁé%\l@&%@ﬂ;%&f DES8H28S ARGk AYRIcRINCANIHARISEE 8., Phage

“fluorescent molecule or other reporter molecule,géh t can eith?r | Biol

AL TR ST 4% AR, FERRRORTL P AT AT EeE éoﬁﬁs‘ge‘esd‘\{%' ol

208 Tdpef te{2Q0E) W thon-spebifialtdindingel pites drtsct BlosRats, Wil prepdrsgiein protein

pr@ﬁ’ét}ré’%_ l&'\%gamﬁo%é@ééiﬁél‘ l?ﬂg?]@é&dréo_aﬁﬂﬁ)&&i)m&f ipeapaesrhing éatriwiaration of
antigen detected directly wit n -repgrte gate

urirae_)_%r tl@ﬁe%oﬁ%n%rn icr)‘lgod){t}}lf:eingglﬂ rrh%n%sﬁéj%%il a[m 0‘5’,%)‘3[] Enjg o\(l\)%cgﬁ%)%a%refore the

ardih AR eI RRRViTR FRSOATD h8e5EEH RSB Sk AFRP AP feroet BTM.
THerfzesntinantboatiete diipivalheonpiirds tare disorbscasieddzcule or other reporter

mgﬂla%ué@Wﬁt%sﬂoatﬂéﬁwﬁtéagéﬁ%ﬁmm%ﬁiﬁﬁa&eF@é&ﬁ@haammiﬁom third antibody
ladder cancer patien aken re an er surge Ve \ne .
CoRIHRBHRS 38 nfFe e ?ﬁ’%'rk%%é“r%éﬁixeer%gbdg??n%g%}éﬁté%thepa“”"“°"
canthisinsathee RS NneatidbagPButth &t lingiriprSicel drerdaangdhertasge! auigpmdetected
dirsglanaman Avepoepsaiiirg eahjriae eCrovehstomgtrial, and brain and

immunodetection of marker family members in urine and stool from
bladder cancer patients. 30BTMs can also be detected jn tissues or %i‘ne

MEEIPRP JBf oY HURER FIRRARAR ABHBEHH th RRYR 8L AR SR T ARNBISIANG e

arbame mescoptde pitatidredHarrmiuRhemnd Lane, D., Using antibodies: a

laboratory manual. Cold Spring Harbor Laboratory Press: Cold Spring
i Harboa&%i?) . Inimmunoblotting, protein preparations from tissue or fluid
'%%Hf‘a?nmﬁ“t'e IM are electrophoresed through polyacrylamide gels
T%ﬂﬁ%&éﬁr@%%dﬁ%%ﬁﬁﬁﬂ@&ﬁtﬁﬁ%&Péﬁ‘?ﬁéeb%fb‘?@hﬁé‘”éfé‘lﬁéd“ sera or
pit@nafeorahbkadememimapatisnisfakes usions andoxiteT lserBanyitis dmeve the tumour,

in{l%ﬁﬁ%%tggﬁﬂ%%é.ﬂ@f G %ﬁﬂ&@%lﬁﬁlﬂrﬁé pelyelasatanibodiRfuamg but not
described for WO 2007/091904Per/ Ni2007/000029

limited to, colorectal, pancreatic, ovarian, 'melanoma,  liver, oesophageal, stomach,

endometrial, and brain and immunodetection of marker family members in urine and stool

from bladder cancer patients.

BTMs can also be detected in tissues or urine using other standard immunodetection
techniques such as immunoblotting or immunoprecipitation (Harlow, E. and Lane, D., Using
antibodies: a laboratory manual. Cold Spring Harbor Laboratory Press: Cold Spring Harbor
(1999)). In immunobiotting, protein preparations from tissue or fluid containing the BTM are
electrophoresed through polyacrylamide gels under denaturing or non-denaturing conditions.
The proteins are then transferred to a membrane support such as nylon. The BTM is then
reacted directly or indiréctly with monocional or polyclonal antibodies as described for
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-21 - immunohistochemistry. Alternatively, in some preparations, the
proteins can be spotted directly onto membranes without prior
electrophoretic separation. Signal can be quantified by densitometry. 5In
irranopiéedpitation, a soluble preparation containing the BPRIIAZ2007/000029
incubated with a monoclonal or polyclonal antibody against the BTM. The
reaction is then incubated with inert beads made of agarose or
polyacrylamide with covalently attached protein A or protein. G. The
AR R RCBRTta ALBERUAIR) RSPRCE TR R S B chaS Pl b SPoted
diréatinobiti eehtoanplewitioahefivdleBTavbariigas prrahentsSigrabeabe quantified by
deme@baveing washing the bound BTM can 10be detected and quantified by
immunoblotting or ELISA. Threshold Determination For tests using
down-regulated BThls in either ratios or regression analyses, thresholds .
In VAMseeRERRRERHREL ilekRISIPRRARIAR BPBFENRdNSRIM dRidIRHgRiee with 2
monegiafiuesfqiclyciehal hetisodp ahaash tid ST, Tb el etaditnétisntincubatdgaigh inert

be%ﬁhscﬂ%d%PEEQrE@Qtﬁr}’%%ﬁ@@ﬂﬂw i qyf%mesar%@lﬂaﬁﬁmm&ein G.
resholds may vary for different test applications: for example . e
Then REIFSI oS ?6rcf}/§§%¥3tl’?8%%'gf yp'(‘)’p?ﬂ?a%(ﬁ{%creeeﬁm%%?ﬁ%gggrg{\@rnﬁ?n?&n obilized
comginy TointitedpETakantioermerare taigehardersiianinggiashiimipRapighREM can
bel@8sertlrasheldsmsy hyemthilerssibtmghase 1sed in tests for patients who

are under surveillance for TCC recurrence, or 20 those being investigated

for the presence of urological symptoms such as hematuria. A threshold
Thé%ﬂ?&'ﬁpé)EEEE!@G“l‘b"provide a practical level of test specificity in the’
ForagstisesintrdoahsetinaisthBTis i sibelficitipsratralowsioa aseivabie thresholds will
be%%x‘ﬁliéié! iijyawm%l&?@%ﬁméewmbﬁbﬁnfmtmtgc]{ﬁﬁﬁ@/gég&ﬁipmim. These

results. Thjs,spegificity may, be within_the ra - A t t :
N R 5%%%%?‘&?‘53%#%{ £ SHES oo

investigterdiat tea PIRRESRRRIS RO TIERANRILS fhah Gl BHESRh{Sst AitRikRiins: for
ex@frifle, QHF¥EhoRs dnr alteritive tessiing fmpataiiokisetningesillTizey deterteined using

o %ﬁévcﬂ‘léa\ﬁ@xmggg%@ FOL Q?Q;@S?&H‘[ ikelihiond ehaigagsef&tholds may be
_disease and which have gl erent clinica consequenc FSO srspcg@;ggu once. or
ditErEnte Rt R M SRS LPIPR R R & fhreeinenvals: one associated
thewithbeihigIm(esli@0od) ios kst Brespresericerdpaicat syrydemscHs o dtematuria. A
iR levikiskeobdisetednel pribind regradachilewsing Bespisiolfisiyfin the required
cligfga asseem;l}'?het{"'gtu ?%3 'goélﬁ%;lﬁéﬁgvﬂa?%ime@%@@%%mi@ without excessive
recommendation for a repeat test in a defined period of time. WO
"W?O@l@@&ﬁ%?ﬁ%@%@@ﬂﬁ?-ﬁqlt& This specificity may be within the range

of 80-90%. An alternative method to obtain a test threshold is to plot sensitivity against
specificity for different test thresholds (ROC curves) then select the point of inflexion of the

curve.

As an alternative to single thresholds, the test may use test intervals which provide different
degrees of likelihood of presence of disease and which have different clinical consegquences
associated with them. Fo;" example, a test may have three intervals; one associated with a
high (eg 90%) risk of the presence of TCC, a second associated with a low risk of TCC and a
third regarded as beihg suspicious of disease. The "suspicious" interval couid be associated
with a recommendation for a repeat test in a defined period of time.
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Methods for Detecting Bladder Cancer Markers in Urine In several
embodiments, assays for BTM can be desirably carded out on urine
samples, In general, methods for assaying for oligonucleotides, proteins
ARU2PEPHAYY in these fluids are known in the art. However, f8F P¥f788e0es29
illustration, urine levels of a BTM can pe 5 quantified using a

sandwich -type enzyme-linked immunoSorbent assay (ELISA). For plasma

M %s aé/t i % Ié_dall ot of QE%}S”X glluted sample or serially

erOX|dase conjugated anti-human
In nwahamgxa@adaaaxs méﬁwfcan#asﬁ%r@sm@%fbwg 30 fifiugamples. In
ganatbatianope fiachas Big, flrelivelsdretivies hedteiith D@ bepiBas entiRinfluids are

krBRASANERE Q&*ff%@«é@meﬁ og%éemqw@sgg@av%a@tlmy Sourdldan be
complexes of BTM and anti- 91}( l\é‘are ther batedﬁ%l Eor plasma

q”&%ﬂ%ﬁ%ﬁ?ﬁwg&%ﬁw Wﬁ'ﬂﬁ?@g a 2AetioN 18

or stoppezt iy ddingllaiquaPS@ renailyiizpd senaplecnsargdivritluked standard BTM

an@%sslf[egfvﬁ'érb%dgg Qlikgikate éﬁ@@lﬁhéhcé?meaﬁ%@'ﬁﬁgdaﬂﬁﬁ to wells of a

anti-BTM antibodies can be mono onal antjbodies qr. clonal antlser
ICBHEEARE ARG A TR ERLEHTT) BEUPE o5 Gl 5P RcaTa et wit
0.6 Tvelbmednibranesph@y-bistarerhsaling (RN teliameeus m@)f‘é’o?ft&méd Bound
co\%’é@ﬁb@%@ﬁd calls, dhivBiThe anpmbiates thah Bridvsareaywaisoddshenylendiamine

coa%{l%ﬁggn é% 5 b yang(ddi Pﬁ@%y 9@%@%%@{%&@@9&%&%}1&8&@@ RPH,50,, and

measuring erner expression o Ms'in a Sam

the aBRRARGS AR TTISSMEaSHsAIIB AJP SFPHRI IR T6RIREg HER H%ﬁ?&éemate“
they sttty \antivtelieg \cambe20oaraltiabaiiivedies s pxliickotebadtisarg. these
procedures. Such methods have relied upon identification of tumour cells

in the urine or jn.a brush e of yrathelly Sther cases in bi
T e e

logif feaio aslimuradireg s 8pagtiRg féﬂre?na*ﬂﬁ%\vﬁt%ﬁm@aﬁér?ﬁ&wfe\éﬁ o1 appreciated
thaDSEMESa P d e liisteREdAmtheodties. torBtiithaeilly Ldiagnssidankilesitier cancer can

b ANENALAIRERIS NI NuRRoRElLES &‘WQQW@ Qn?ﬂgbgp'é’&umulatlon of
&%nlnst BTMS. Using methods ﬁ%ﬂgcnbig herein, n BTI\éI% A and
BTniftict SRPRImicFoRr 3 ARSHSS PR RRRARIR S nce Ve % mg&e$y
exgridfertitficef, wbam:b@ptngﬂdwm|th§§#f|@temcaﬁﬁ§unﬁt@'b@§tmdslém refied upon
idEHEHHBEHA R MR GRINE SRASSLIN A BABIS £ASES, o drbtHength &3 H\bthancases,

mbm ggﬁ%%m%%d 0 gh DelSs R PERI0%HLag W\SMO%E%E?{EMW¥£%§W%&%§% errors,

e Immunogen can be |njecte nto a suitable
meéiefnaﬁam@énsaam %rfeysaﬁdﬁﬁft?@%ﬂ‘ bevwegehREngTEnaed Blld's

complete adjuvant, Freund's incomplete adjuvant can be injected to

Ammsaéé {Bwuaw.ﬁsepmﬁﬁk&scan be apprecnated that mgkmg
antl odies is routipe in th elmmun an ne ot be de .
ROQTalAREPCRs %'?eg\(ﬁf'tgﬂéng efgﬂro uceua% g%gée Saalﬂsnsﬁl%fﬁ Using
rrmammmmmgi nhethibd SenebBiDdel privhg. 'wf@dovawmempcay and/or qPCR
mi2Q0 BABS A2 taBkniarket RildbeifRAbocimBasoantiabiesfieanbemount to be

su éa%?e'ra gainst Q%rﬂ) r%%&%gﬁ W&%ﬂs@or%ogm% QUL RATKSISh BTM can be

fled erein or against an o % onucleotide sequence u ag}ue toaB

usth 80 N EPeTh BRRBINE FaAMRRIR GoB) MiEwY g ifEsEh a'b'Ht’Eé‘r‘H"@F“ The

ingtycosgiatan carnjatedriatin a:wuﬁa’nbtdmstaée teantaosmisabieiteetidmrgd Haesired, an

aQLRMMS AL dask Rt ShipEo aYjaHan, W&ﬂ@§ ﬂ%léfé‘%ﬁf@@n@&ﬂ@%mjected
of this invention, BTM i mmundpens can inclu eddt%gly oV at;;}d. ‘%es% routing in

"°d8‘§|%%‘s§}i§fé’&§’1ﬂﬂﬁ TraRMETts. f?egqye/c%? Tation can be ac om

thesimgonrlasionl 085 Bitsh Sieris 88 tkbro WRSHIBEE éﬁr%t&‘ﬁ%?fvelé)s BBTWSUlt one can

pRIANA SabEs-LgySAsERTIMGyaRphtisngietitions deddibes heush. as
prokaryotic cell lines, including E. coli and the like.
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10 Vectors can be made having DIM-encoding oligonucleotides therein.

Many such vectors can be based on standard vectors known in the art.

Vectors can be used to transfect a variety of cell lines to produce
Hf2ptEeiémg cell lines, which can be used to produce desiRSaFamitwe029

of DIM for development of specific antibodies or other reagents for

detection of BTMs or for standardlzmgf developed assays for BTMs. Kits

Based on the djscoveries of his i |nv ntion several erst its can.b

In Y& RE arabRe B e PR SR %”t’é & Mt Adaiash 8‘%% CRISHeI Gore of ‘
theldwieeup readatedsotified heteition wwﬁléaqumuaamdﬁe%@@ﬁ? }.ﬂlﬁue fo a
pembogisightefairdstreierat By coRMbfedsvahatienicRsIeapatempistycosylation
cant RS talefe- %m%gnéé@cq% o YR el é&.sac)omo\omgcgfom%?tlgaé usual

as capture reagents that hybridize with the mRNA to be detected

glyseaviation eaﬁ%@anﬁsaﬁnﬁhfsﬂaf%esa%%@cﬂbm MRR{IRR:af 1 immunogens can
incdieds redisbexyibied BT 2in glegibbsyikibe |80 MitihaoyB:nty5 Deglyotsyistion can be
ac@%&n@'@@%&%&‘@ﬂ@lW%Fé%?@@s‘?d@@é@ﬁrﬁﬂhﬂﬁaﬂ%@r@thﬁﬁegﬁa’uvely, BTM cDNA
bodlment§ de ectlo g.\l !pf-:‘ accomp I|sherglklé_'>l}[Iy S Cr%}ﬁk ?\% includin
Ca@ SRt &‘ KFRS(Y ﬁ'ﬁwﬁ TRe Jesited MK bega ¢b g
E. e @@ﬁ%hkﬁzed to the oligonucleotides on the substrate and detected.
Antibodies can also be used in kits as capture reagents. In some

Ve%%PSOQHE‘%Bt%a%Q%% %t%ﬁgl @l&dﬁﬂ’&%@lga@s%rgﬁwe @a?@eﬁféﬁ vectors

M capture reagent attached theretq. In some embodiments, a ki

Caﬂa% %aﬁﬁgcﬂﬂwat?g‘aﬂgn%qggﬁdglf“@ld%lfn?g%ag\é?ﬁ@'@aﬁ%e ﬁs‘é??% fo lransfect 2
vareducé nehlispedifieisitidin BT mesduripie cablingse sificbikfsnbelestiddo produce

deRipdingueaitibe @@Wd&smammp&%;ﬁawcaammm&n enbSRHIRRgents for
F‘B?rm co tal BTM t| on sperm DNA
d#\%ocnogpem IC an{ dd:’il)g an %E??P gﬁcegy§§8g|§r1§ﬁag: excess of a

blocking protein such as serum albumin. It can be appreciated that
Kieimerous methods for detecting oligonucleotides and proteins are known
Bé@é@%@iﬁé&&é&%&@ %@MQQ@M%QQM%% <8 b@@ﬁ'&%ecj and
that can gg? |ca etectéPTp‘/Ia sgeclgt(?q n%glrglac les can pe éjés(F stection
PrRgUEEHsi " TReECSpe o Vg fventon. In addition 16 & su stra e,
malfee@kemrc&ﬁntferm mréaptm@rréagmgtesfeeH%s@ﬁﬂwéﬁwasﬁ% such devices
cehntotipied @ subSife, (el e uralissilttife tratieengtitstesh thaidike)igasusetiides as

a%?ugeet?cg%gﬁ @%%E'%éﬂc@zecmhc}ﬁe rﬁ@ﬂ!@bﬁlsb@%@&éﬁ(% 'Sﬁénea” In some

Iso include Instructions for use an package BTM ratios Used fo
EW@HWO?'QM?%BEPB can be accompiished by hybridizing mRNA (labeled 4

with cy3, cy5, radiolabel or other label) to the oligonucleotides on the substrate. In other
embodiments, detection of mMRNA can be accomplished by first making complementary DNA
(cDNA) to the desired mRNA. Then, labeled cDNA can be hybridized {o the oligonucleotides
on the substrate and detected.

Antibodies can also be used in kits as capture reag'ents. in some embodiments, a substrate
(e.g., a multiwell plate) can have a specific BTM capture reagent attached thereto. in some
embodiments, a kit can have a blocking reagent included. Blocking reagents can be used to
reduce non-specific binding. For example, non-specific oligonucleotide binding can be
reduced using excess DNA from any convenient source that does not contain BTM
oligonucleotides, such as salmon sperm DNA. Non-specific antibody binding can be reduced
using an excess of a blocking protein such as serum albumin. It can be appreciated that
numerous methods for detecting oligonucieotides and proteins are known in the art, and any
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10In one series of embodiments, reagents for the testing the BTM

LTBDH4 in combination with over-expressing BTMs can be incorporated

into a kit for the testing of unfractionated urine or urine cell sediments to

dedevpHbatidéer cancer. The urine samples 'could be collected®€rowv.patioanis9

with diagnosed bladder cancer who require monitoring for disease

progression or treatment response, indfividuals ' with urological symptoms

including macroscopic or 15 microscopic hematuria, or asymptomatlc
straavid0&sCaRo PRRRAAY ofsiRAliBIN s Eff‘éﬁ%a{ﬁgté’&"{ﬁﬁﬂef Kffhaie used and be
comaidast gditingte Evbparpiinicaiotientiied urine, approximately 2mls of urine

can be taken for testing. For tests on the urine pellet, >10mls of urine can

!na colle Eg;%gu |tab eslﬂ( %%:?rslt é_)slnstr cUogg gttgliigugg § Uqgs)é washing

n erpre ftware or Fetation o Iple gene
SO’M@IG%(&;S!&@S@Q @@gio?ﬁﬁﬁaﬁréfgraa%ﬁwaﬁwﬁ foRH Jré?(?fbe?ea?@ew%' 85 thgtection
maoiéabsligad 0 Byandyp irkdtstioes s faRdNivd rite).uhita ctorsse dnahine orstitict@ns for use
an@gl Ekz%\é) reagents for the synthesis of cDNA including dNTPs and

reverse franscriptase, and (v) reagents for the quantification of the BTM

cDNA. In one form, these reagents would be used for quantitative PCR
BTahchticr saddodBatpeiificadhBladgrardange?b oligonucleotide primers, a
in GrscaligonusIRRtidRIRBleshms Airebednigiaterian TEDRS yraerseation with

OVBF—EXtB tﬁesg%h ﬁwﬁer Sal grgg\q m%org %H I'lrﬁ‘ ql'rg I’EAD %@ o-Flﬂﬁf}gEmt@@Brme or

use ete ctlon of the transcripts such as. direct

Lrig s SAHBIFEP 1o RRESSTIFRISEEI0% BB Bl EAUE BRugpliected from
patiealnaitgyiagnakéd bl dyten uesiecs e carsdpre beofipting futcisemssoprogression or
tregﬁ{é?ﬁ”%%ﬂ!iﬂ& a ﬂ@mhﬁg}@”%ﬂpeﬂ'&gﬁ%l5‘59h1§!§r§élcﬁ*ﬁld§i@3r\ﬁ%%ﬁ:oplc or
e oo e SR AR I s s

witheanigidhabmpasueen B Bl wfﬁsiﬁgga@rimaa@emzﬂm%@zmmg gf urine can

beUitsh MeteaQIRC RS Ryey dhmBelomepiaticntdnalyiotubladeer maomiected.
35Evaluation of the ratio of BTMs or combinations thereof are made for
@gles taken at WO 2007/091904PCT/NZZOO7/ Q0029 - 25 - djf i Ew ;
A Sigbles i imalidesiythinsiupiRtRels ARG < BPe AL JHIFEPLF RSB @ ofe or
intbtprtisiooant oruiinial gsmen ataliisesapychioRi dayr @af?@étowsﬁwgigﬁvplassﬁ er or

forrAtiasiR e Reaty ade tHsefbinasioldne friyickioh| srNRA BN urfi=BaonaIes Gine or
uri2 RGOS, A1 oA AR %ﬂus&ws‘nam A R veree
Ine S e e

OI’ m are determin as are ratios of various B

tram&mP&%ﬁ@eéﬂ?o(\@afawﬁwérhf@atm@f'fgﬂﬁ%?éa“eaﬁa'\éaﬁ?%uﬁb%ﬁy‘m these
redbenspykaidvie instite fart queititiitng o0 gnd ahiatioimthekaspasific exon-spanning

ollgh @@H@ﬁ@ﬂyrﬁé@pwﬁﬁﬂiaﬁégﬁb@ém ar%@é‘gﬁtﬁf éhﬁrglﬁe@&eda@&ﬁﬂ Taq

e course sam es oft and/or IS c&lleﬁtbd and
PONMRREGH %?ﬁee PEL th}ﬁsr%n Of BTN, "isatlos of various BTME ° 15e
Otmrdeﬁmﬁ*ﬁ|f%@ﬁﬁ@ﬁ@@s@ﬂt‘@%ﬂé&?@?ﬁﬁﬁré@ﬁb@%E"ﬁ’fé Peitrisiradion b b BTM RNA
wz{ﬁvﬁéxb@mmééaﬁtm@ma BhnassaowRiemobigiorbiemsaiRepptatosbeffor the

de'%%d jvidua ?aﬂscn Eﬂgﬁgﬁm%‘éﬁbéé $iRe BT M RateS 10 MRRIWY & quality
é Progressio eraples
control measure

Evaluation of Progression of Bladder Cancer Using BTM ratios

To evaluate the progression of bladder tumours, samples of fissue are obtained by biopsy of
bladder wall or samples of urine are collected over time from a patient having bladder cancer.
Evaluation of the ratioc of BTMs or combinations thereof are made for samples taken at
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In addition to the rapid diagnosis and early detection of TCC, BTM marker
ratios detected in either tissue, serum or urine can be used to monitor a
patient's response to therapy. In these applications, urine and/or serum
P38 be taken at intervals following the initiation of sySHENfiz007/000029
intravesicular or intravascular chemotherapy, radiotherapy or
immunotherapy. A 20 change in mafKar ratio can indicate a reduction in
tumour size |nd|cat|ve Qf effective _treatment. The can
diffgeendy th‘?ﬁ’e(%Mh% 'SRl Pn%ﬁ@?é’icﬁl%%na“ Ss@ for eé:g?ve X epn(t)%ressm % bladder
canreatment. Use of BTM Regression Analyses 25In addition to the BTM
ratios, regression or classification analyses that include high and low

v GRET BRM AR BB RsIR P05 % R dhe applications

€ScCrl ers evaluated are’selected from kn wn hum

To gurlvaterhe GORESITAFRY BeRRENE B PP g7 EP SR AR A0S e o
obfaiget essB@n trebianerthés Naittatedf thEhgebasaline 384D ddemifierom\BItis are

deﬁp%gi?mél}’ sfe %@%Tahﬂ véﬂ&]mrﬂmm@%a&e% Rz shandrieapEeinitiated,
ana%gjrﬁnc #Cn%nﬁ § u wgth SE’%X%\ ﬂ_‘%‘é} be fSr%re]d a‘faqlatlon therapy or

Vientrez/
chefpeibemRR ﬁér@?ﬁraﬁé'#ﬁ kamﬁ)e@e eﬂﬂleﬁ%ﬁbtaﬂqﬁléeﬁf‘ent?waéhe course of
thdRyeNiammae frags0t iateinstedtite |t dhitesoperdf Hhelyaed fiotheOthesence and

aw%ﬂ#?%‘? ?}%‘r{llfs é‘aﬁ&@%ﬁ&%s\’ﬁ%%elﬁ&éﬁgﬁﬂﬁﬁ £6Q0ke/ Q%Oa%ﬁpa?e@ to: (1)

pes o ses are within the scorﬁ erson ordln

the B R R JR YRS PRI AR S b BRCRADE 5 SR e Populaton
of Bdiveiusimbaldiavinadladdien agreecope of the art that are based on the
teachings herein are considered to be part of this invention. 5 Methods

se JPQ%%OQE tko Iectzg ug}ggl;e%% nge.?@g hggrggeépnant urotheliunt

am les were C rom surgical specimens resected at Kyoto
in ?HW@FS?N‘P‘H@PP&P mlg and early detectlon of TCC, BTM marker ratios detected in

gither tissue, serum or urine can be used to monitor a patient’s response to therapy. In these
applications, urine and/or serum samples can be taken at intervals following the initiation of
systemic, intravesicular or intravascular chemotherapy, radiotherapy or immunoctherapy. A
change in marker ratio can indicate a reduction in tumour size, indicative of effective
treatment. The rate of change can be used to predict the optimum therapeutic dose for each

patient or treatment.

Use of BTM Regression Analyses
In addition to the BTM ratios, regression or classification analyses that include high and low
expressing BTM family members can be used for the applications described above.

Markers evaluated are selected from known human genes. The genes evaluated are
indicated in Figures 3 and 4. Included in Figures 3 and 4 are the name of the gene, the
HUGO identifier, MWG oligo number, NCBI mRNA reference sequence number and the
protein reference number. The full length sequences can be found at

http:/iwww.ncbi.nim.nih.aovientrez/.

EXAMPLES
The examples described herein are for purposes of illustrating embodiments of the invention
and are not intended to limit the scope of the invention. Other embodiments, methods and
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10Urine Collection Urine samples from non-malignant controls and
bladder cancer patients were obtained from Kyoto University Hospital,
an. Healthy control samples were obtained from Japanese volunteers
é)&f@"i‘)glf%‘RNA Extraction Tumour tissues were homogeris&d¥fFry7/000029
TriReagent: water (3:1) mix, then chlo gform extracted. Total RNA was
then purified from the aqueous phase using the RNeasym" procedure
|a NA wa als extracted from 16
R LR G R A R oo R A RO st
armengrn@@%aﬁﬁﬁ%%ﬁﬁﬂaﬁdéa@& 3oIEHREMf BERT ﬁm@d@%'wmm the sdope of the
arpianicinedda hrotdtesahiogsyersbnmM sadiiderat i beeptbbin} avertioM
13- mercaptoethanol; pH adjusted to 7.0 with 1.5M Hepes pH 8). Due to
the low amounts of RNA in urine, 7.5ugs of total bacterial RNA was added
M?g‘ﬂ‘f?urlnellyss buffer mix to act as a 25 carrier. Total RNA was then
TuwwonacCadiestiog Trizol and the RNeasyTm procedure. RNA preparations
BIMRES fMﬂ&ﬂrmﬁi@Q é?fdﬁdi@rﬁ@%r&}/ﬂ%tﬁéimmséa@ﬂ& Qingedllected from surgical

A lrj]sc}(Tm P Ru&fni%g H gﬁ(tracted from the blood of
fee hea y vo unteers by per orml rlzoI/RNeasymI extraction on

ceIIs enriched from whole blood using sedimentation in 3.6% dextran.
ufidiemstisasidsiide Preparation Epoxy coated glass slides (MWG Biotech)

UHHSV&H%Q%M%?{%QQ&M%MQ@HH%ﬁ@ﬁ@?éédé@}ﬂbé‘t{@\@lﬁmé%tamed from
using a Gene micCr accordin
iR, & BPRStol RT ToHE bR ER TR e otiinage. Gom Japansse

voRRteersfiielifey and Hybridization cDNA was transcrlbed from 5pg total

RNA using Superscript IP reverse transcriptase (Invitrogen) in reactions
Rﬁgrgg{gggo%(&aminoallyl)- 2' deoxyuddine -5'-triphosphate. The
Tumour tissues were homogenized in a TriReagent: water (3:1) mix, then thioroform
extracted. Total RNA was then purified from the aqueous phase using the RNeasy™
procedure (Qiagen). RNA was also extracted from 16 cancer cell ines and pooled to serve
as a reference RNA.

RNA was extracted from urine by mixing the urine sample with an equal volume of lysis
bﬁﬁer (5.64M guanidine-HCI, 0.5% sarkosyl, 50mM sodium acetate (pH 6.5) and 1mM B-
mercaptoethanol; pH adjusted to 7.0 with 1.5M Hepes pH 8). Due to the low amounts of RNA
in urine, 7.5ugs of fotal bacterial RNA was added to thé urine/lysis buffer mix to act as a
carrier. Total RNA was then exiracted using Trizol and the RNeasy™ procedure. RNA
preparations were further puriﬁed‘prior to cDNA synthesis using the Qiagen QlAquick™ PCR

‘purification kit.

RNA was extracted from the blood of three healthy volunteers by performing a
Trizol/RNeasy™ extraction on cells enriched from whole biood using sedimentation in 3.6%
dextran.

Microarréy Slide Preparation
Epoxy coated glass slides (MWG Biotech) were printed with ~30,000 50mer oligonucleotides
(MWG Biotech) using a Gene Machines microarraying robot, according to the manufacturer's

protocol.
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reaction was then de-ionised in a Microcon column before being incubated
with Cy3 or 0y5 5 in bicarbonate buffer for 1 hour at room temperature.
Unincorporated dyes were removed using a Qiaquick column (Qiagen)
YA/ €M ple concentrated to 15 pl in a SpeeciVac. Cy3 aRgTEYE007/000029
labeled cDNAs were then mixed with Ambion ULTRAhybTm buffer,
denatured at 100C for 2 min and hybridized to the microarray slides in

Rﬁxg‘rﬂiﬁrﬁ%n?ﬁ&mﬂﬁﬁoﬁzc for 16 hours. The slides were then washed

and scan vice in an Axon 4000A scanner at 10two payyer settings.
cOife 2 T eERRTs T ZHB iR FREA CIEINGs RINRISFERY 3 bigUefep transcriptase
(Ininegers ém d=2¢€tinos-coatigirg 5 Bemiadylipladt] aetisyusdsamgiesipremphate. The
retRRSESaYih-fr via Rk By BriglingehdBodUlicRie i P RS mbtibSeya fabketed or cys
i rbe %ggncgle%ﬁé} ?ofo‘ It(?‘&r}ro erﬁnl%lbzatlon, thre’ccrh an ?nlcnoe(?r)r?espsg)n mv%ar(e: removed
M 5158771 genes was then estlmaTeaeg'f?oﬁd’cﬁﬁange ER RS EliS e ¢
usirppEYHRVICK eplwandRirePracd dig eampli sarebiated icdS mdn sitipeedVac. Cy3

andetsetesh B CEMRREI M5O iNeAr eineaeval TREINEDV I2ERAMIHBCHORS! thatured at

I background intensities, Spots with a hackground corrected intensity, .
. ,10(%%,2 é)sr m% ang%%gn%[x}eg Pu%wg J.mflc_)o rraYi slﬂiges%?xauu on gl gSZCfor

an Zero were exc CEALE NOMMAlIZaton, ITtene] ‘Cf/r?aat
16druisyding diges iwaspdhraswrshed idrapriBRBYCT eao duen #ABPATY) scanner at
tweaitgenestiregirected for dye and spatial bias using local regression
implemented in the LOCFITTm package. Logged intensity ratios were
regressed simultaneously with respect to overall spot intensity and
WisrRanEsH Amrlyeis et iansRr MankeldaPPEgression provided the corrected
RNdgiger £l diatiderdumoRtsr apdadidynoorndignatio§rofmalhbirsidenlizede samples were
nawxwmmmw%ﬁmMﬂaitieqr@slﬁag_n&%mttmm;@&?tmmd:yaqmb@é@mef‘él%ce RNA.
wer: S ntly vi Inspect or alning artifacts. ..
A R e R A Bsumatea oy
folgichangs ﬂ%ﬁﬁf@tﬁﬂ‘aab%f%%lt@’rs of the normalization were inserted into a

Postgres-database for statistical 30analysis. Statistical. Analysis To
NI RVSithemsruRiison of measured fold changes between arrays, log2

. (ratios) were scaled to have the same overall stangard deviation per array.
e e NN W e

M8 standardization reduced € av SS Y.
suplrastiRn St asal creebusoshd rigieasitizs. tRepiWER foliAskesventheasigied intensity
of lefiiiae Zerd Wisrdasichoieaist shdiitaistapsndiyeriayiatiorig tdwsamd @verall spot
intensities were log-transformed. The logged intensity ratios were corrected for dye and
spatial bias using local regression implemented in the LOCFIT™ package. Logged intensity
ratios were regressed simultaneously with respect to overall spot intensity and location. The
residuals of the local regression provided the corrected logged foid changes. For quality
control, ratios of each normalized micrdarray were plotted in respect to spot intensity and
localization. The plots were subsequently visually inspected for any remaining artifacts.
Additionally, an ANOVA model was applied for the detection of pin-tip bias. All results and
parameters of the normalization were inserted into a Posigres-database for statistical

analysis.

Statistical Analysis

To improve the comparison of measured fold changes between arrays, log2 (ratios) were
scaled to have the same overall standard deviation per array. This standardization reduced
the average within-tissue class variability. A rank-test based on fold changes was then used
o improve the noise robustness. This test consists of two steps: (i) calculation of the rank of
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WO 2007/091904PCT/NZ2007/000029 - 28 - fold change (Rfc) within
arrays and ii) subtraction of the median (Rfc) for normal tissue from the
median (Rfc) for tumour tissue. The difference of both median ranks ,
WEHEE &% core of the fold change rank. Three additional StahSEAPTLEP429
were also performed on standardizedzdata: 1) Two sample student's t-test,
2) the VVilcoxon test and 3) StatistiéangnaIysis of 5 Microarrays (SAM).

The most significantly down-tequlated.gengs determin V. eac -
L HRERE LI PAH TR AR L0, A Ao (5] P e fom
thewnmdiagiVBfekosireEbieTe? dderitatencs piheiEcnrsiansraihdriagkly score of
thei Rl GRENGETIMATESHsaRIdGiconal sRlitAcE)inthesistéralsojrinerRibAchOsPotErdized -
dati! 3f ﬁ%%%g&@%&%%m t:ganeyspecififidrisnerssiossndh etihaikipddarsis of

_tumour markers by incub_atin?g at 7000 then cooling on ice for 2 n%\llns I+ of the
MicsoRfraYs 4SS CEnTRRlRBRTGRAHY SARTsFeolard S50 IR ESRA
statistkationatontaitretkailte ahandRNitestdWispxsinsiesupars S welgegieen a rank
scdf@Rs QiRias: baiffend BYEreoaBrd 48 adith @it Y SimdfubtragestosSA),

0.5p1 of RNase out (40U/pL), (Invitrogen, USA), 4pl of 10 mM dNTP
(Invitrogen, USA) 15 and 0.5p1 of Superscript 11 reverse transcriptase
cDIoSVIpIssig fnrddene BNA) in a final volume of 20i1 Reactions were

TotficUaieRNg 42€ fpmnddnatitolgentinptadiatorit@rantrl eachuté tiegbigdder tumour

maﬁ%%?ﬂgﬂﬁc‘ﬁﬁt%{j"é@'ﬂ%%eﬁ 0,8y RVih e RS Atk B&dtons containing

purification columns (Qiagen, 'Victoria, Australia). and store ~800C. 20

forbRUE R A PN, eV R AP, LSRRI B A A0 of 5%

Supsredrioh hieeise mnssidpiase bufiertviresPCRIAMpItecBAY i hbdpvitrogen,

USARATANETRNERE N 4oUMEY, Sekatugen, dsssigrad ofsiogrRiideTFEpiasg e, USA)

ang (9% [(é%%ih%g Pr%of?{?é%g}gt &%?FQQQW)%B,WWSQEW@YWWQ volume
Werd inc uded Inthe resulting amplicon, with amplicon refer%gge given to

of PRo &2 PERHPTS) TR AL S ioh vt PRy O C an 1 minte

sotttiRentientidereRitrrexdapribpro hEGIR guibridiegenr & iamigly RERigurEcation columns
Alternatively, if the et S esented by an

(Qﬁggréygéc\r{(? ér}r\fésnﬁr}{%{%%%é}s%lgﬁ&ags%'(Applied Biosystems) covering the
desired amplicons, these were used. In the in-house designed assays,

Quziakice Meahimbe RPORS titrated using a SYBR green labeling protocol

Re%gﬁn?% ¥ {Bﬂf?@t'&[?m%%e(lﬁfé@%qh%?ﬁotmmf@@rr’eV&ﬁﬁeC@didﬁﬁiﬁbhQﬂ PCR
an rnsmn seqience deleclon sys e r i .

terpplaif gCeBN AHERE - WREN Shgl& rgcfﬁepIﬁ?(:gaﬁgﬁnerrggi{:rlﬁ%}v%r_é%@ggﬁ/gé g Primer
Etessioh I ARRRsk BionyFiern) AURRES ARSRIbfer i SREGRL PR B 36t vere
inCROUISETEAY G 1RING L MBIRG 6 kit 2irsliewer weferemteagioers taredidRs kvered by the
M\gg%%/ihp&%é@m%rmswﬂmmgmémmgﬂa 2Rl ConeRALAtiRRSwn in

ssays %’vm standard curves with e%?%esggn coefflcl;&ggg,lhgxgemandm

Figytsg Qearaaityahy 38 stissdageh SaRaIyESs refcsented by an

exRRETIHD 2924 AP NI HOTYSROG) Sorginglbs aipsived randidonmdopre 9&weed. In

th@lﬂgﬁrgé%ﬁﬁgdcgﬁﬁﬁ?(%ﬁﬁéfeﬁm@&ﬁ%\ﬁb%ndﬁf@eﬁunémgo‘éesafBR green
625-fold concentration range. For.the urine gRCR, total. cled:

R IR ST s fre s e FagR: S R e out on

an( ARy Eriga1TE CR00 RereReroASREUDIAET ) AAR Sipdritety Ripg gepditons. When

singRrkeipimasivs pebiucy haegussenaiins, thealiressaiorocslassificatierd curves were

ge%g‘;ialy .Sover a 625 fold concentration range using optimal primer concentrations and

5’FAM - 3 TAMRA phosphate Tagman™ probe (Proligo) at a final concentration of 250 nM.
Assays giving standard curves with regression coefficients over 0.98 were used in

subsequent analyses.
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Expression of Markers in Blood The expression of the markers shown in

figures 3 and 4 in whole blood was determined in sifico. Microarray probes

were linked to UniGene clusters via the GenBank accession 10 numbers

S8 G mRNAs, and the tissue expression profile fronPCFiNB496/000029

used to determine the number of expressed sequence tags (ESTS) in

blood libraries. Only genes W|th OorT %xpressed sequence tags (EST)

are shown in figure 4. To confirm the low expression of LTB4DH in
L e R e e e A R
cunsinov e (Sidénid amodqerdirers g iRoFitherarmeNad &BnifrsalRRMApndesastasd from

~0V¥iHs LaaReesvat i asnlisyet skavin eddie néfieniin ek Doy tdkeg Watedct — mean
refé 11 rgcdeerc RC&&Markerg]Tlﬁ)akgg nitgry (%’éﬁnnl;g%%at %“Bééﬁr d%%é&'&l%nt ratios,
udies on

ncer, we per rmed microarray st rom 53 b
re@mﬁﬂ§hﬂ€§?@%ﬂ"|ﬁaﬁ@ﬁ‘ént bladder tissue samples using 30,000 20
oligonuc;leotide chips. Figure 3 shows the statistical analysis of
E:Jﬂ&égﬁ:fﬁaéf saldeL gPRigsHes that show significant downregulation in

T SO S S GBI NS Proft Polbrhies A ec et ine i

silisomiisrognaN OBbes RMgter difdash ée ébu?aerﬁsélﬁatﬁﬁewqh‘élwmmemessm
nuRisde efigenueirpidarumebendhesniesiansipidskiongedfigese exiesgiaked to

dePe% d? e(ﬁéﬁ@%ﬂé%@?&%&@ﬁ@é ’Sﬂf@) Eﬁ%@%@%&r '@ﬁ'l? ﬁenes with

unadjuste ent's t-test, the results of the 2-sample Wilcoxon te

0 GE4TOBFERE SANPREE IR SF FRERSLIT IS Brd O BTG PPression
of Riigénid dnUninkde- Bloork SSEd BlRtIdes TarriedioM arkdntdloR N estragigdelirom whole

biddaStiY BJ@CH%&@W BOBEs AsRM I BB MAtWA dpATam BRbression was

C0-0C rgrre thﬂ bladder cancer, it is an advantage that bladder cancer
observed (results
MArKers are not S|gn antly elevated in whole blood. In addition, because

the downregulated markers are being used in ratios, regression or
!déiﬂﬁﬁiﬂﬂaﬂ'aﬂ Doaty RegillitahBlidydeat dpadcbalndgdse present in

W’Pé?s%‘“’éa"ée‘?w‘%se%' oA Rt AEE e 20000
oligonusiretiteneiim HMIcd EBpIWﬁbtmné?t!afmlhaaa&:giﬁe?ftwaﬁrcrﬁ@mﬁata for 300

gePNBr SRR YIHAiRRDT/80HA4MEHbANA20RIARP0Rer tissue compared to non-
malignant tissue. Figure 3 includes the HUGO gene name and symbol, the protein reference
sequence number, the NCBI mRNA reference sequence number, the MWG Biotech probe
oligonucieotide number, the median fold change in gene expression between tumour and
non-malignant tissue, the fesults of an original unadjusted Student’s t-iest, the results of the
2-sample Wilcoxon test, the results of the SAM test, and the summated rank score.

Identification of Preferred Under-Expressed Bladder lTumour Markers for Use in Urine
Tests for Bladder Cancer

Because urinary hematuria is a common co-occurrence Wwith bladder cancer, it is an
advantage that bladder cancer markers are not significantly elevated in whole blood. in
addition, because the downregulated markers are being used in ratios, regression or
classification analysis, it is an advantage that they be present in sufficiently high copy
numbers in both tumour cells and non-malignant bladder cells to enable reliable detection in
urine. To identify suitable markers, we screened the genes in Figure 3 for a subset that had
little or no representation in blood EST libraries, and had higher than median expression in
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- 30 - non-malignant tissue. Median expression was estimated by ranking
the 30,000 oligonucleotides on the array by their median intensity in the
samples analysed in the microarray study. Markers that met the criteria
Y8 SMIRHIY Figure 4. Figure 4 includes the HUGO gene naRf& ai@007/000029
symbol, the protein reference sequence number, the NCBI mRNA 5
reference sequence number, the medan fold change, the rank score, the
median rank of micr spot intensity in tumouyr tissue and
e RaRTha ity ﬁﬁrﬁgqhe)f?u?ﬁﬂg? ot EEE TERIRELRH irPBIo BRI the 30,000
oligoraudiestider efoie ragaaty ritaisarsdannintenaiiyajndie sampledidariypey in the

mﬁzﬁﬁy&ﬂiﬂaw(ﬂgﬂd&%ﬁtﬂ:& Ww&im{a@l@ésw\ﬁ‘ﬂrm"hﬁf@l Bigdre 4 includes the
t
Hﬁé@p%é’%e nalESHILDRDBIEHR BRI ‘?Qfé?éﬁl:gD @t;[ééﬁ% lQuFﬂH(?}fL frféel NGB! mRNA

samplés and 10 non-malignant samples
e BIRE PEAHAVET YL G i %Sdnﬁi'iﬁﬁh Rt Ra3BER 1 RfotR Riff5atbe faedian rank of
miiaddey sl intaligihantttiseuetist e Bifdl dpd-habihamidiSiuke|dnddbp ectivistdy of ESTs
prifsEhese-pRMBIes dRMECR Analysis of Urine using LTBADH Urine from

TCC patients and controls with non-malignant urological conditions was

collected by either voiding or catheterisation. Total RNA was extracted
TheoAewieroaiftian 9ReesiesR iR dhtr SI5 reptAevasi delidaiash e ieR dairiheee genes
s inl BiuRaticTR e, IBed iragAniRatre. RHBSRSsa0MRFETIB ANt total RNA
fr&%@é’%J%hr@a%@%ﬂ&hfﬁ%&Yﬁfa Qﬁﬁ’éﬁ?éﬁﬁm ket B 2 QMO 121511

HoxA13. The ACt ratios we mined GFBPS LTB4DH,
SRS BT AR ST BASRE TIPS oS Bt B malionant
tigslestofid. Eiigithe! 8} inldishdshidvipld, chsaediffelbe icthaserampiead of data
between the urine samples from controls and TCC patients for each of the

HH&% s Thfed;}lc’)st acc Lglgéﬁ twas IGFBP5/LTB4DH which

Tgémonatiated sensi ;lg ecificity of 87% and 88% in this sample
UE%EHmrEQEe%%RRﬂ? @q@ff@ayw*h&m%wm WolpgigRh ReRdiiens was coliected
bibeltiverevpisiims itiv ittbetdrispéaificittdloRBACk ! dxtrsettelsisiR DE wmidedsuare of 42

coHRN A FHOVRREd bPEfHaRE<4ndRRENG St W@cf.qrak%ﬁ@ BﬁéLJsEé’r/frPddant.tauve RT-
K/LTB4DH and 0xA13/ E.?&Iaﬁr %St) 0.9199, and

P 85@ﬁvgf'mﬁrﬁeasn oggsw?{l measure tehsr? 8ccurra%f "HOe %@?F?e{aIIIGFBPS
MEPfFe’@rﬂéﬂm@%\‘r\ﬁthTwaﬂbﬁfm%WﬁéﬂﬂtmgﬁmfgaﬁE@ﬁMG PP/ MPEAETIR4DH and
Haewrch SATISADHB 4D BfaTie inetease tyeatae bsiti pit-andspee & iyrdhl §How a clear

dﬂ‘ért&?ééoﬂ tﬁ8 @B%@é'%éa% %&Je%‘?:t%@/?fx%g St pT&efRﬂji' %@lﬁ%‘ QHB’ '?'86 patients

and specificities of these test combinations are shown in &UI‘E‘ 6b

fog 2PEh ot thife EEPRrRRIT of JaRaMPY ATRIRIRNESE YR f l@apc“f‘{qfet 2 which
denensiretid sensiivity BaD sparificB\6(18 TMhisrgia®8 ¥hiokigisamsdentsinaiorss pectively

(FRY. tw'wmst?a%eﬁé thatipehuiaaitberriie i BHatesBRMS for each of

rED1RH Ok, DIe ARV RaNYIeR AL SDRCIIGES L cunve ror
/0 oreover, because these tests are measurln

*W@é@h@@ﬁﬁkﬁ@é@fb@@éz@%ﬁ It RHR g @ite Qe%?és&@ﬁ 99, and 0.7497,
resignitens SThndenatcabsalitt: leeelsief emrkecarabeinuitdee fiadiust feree ratios with

L VBSOS (RANERON g%@&i&%?%ﬁw%ﬁ%m:ﬁkm%ﬁﬁﬁﬁ of tests

involving ratios with LTB4DH to urine concentration,

To increase the sensitivity and specificity of TCC detection, combinations of two tesis were
used. The optimal sensitivilies and specificities of these test combinations are shown in
Figure 6b. Figure 8a-f shows the separation of data in 2 dimensional space for each of the
three tests using LTB4DH and BAG1. This data shows that combinations of two or more
tests that include either of the downregulated BTMs LTB4DH or BAG1, are able fo achieve
sensitivities and specificities of over 80%. Moreover, because these tests are measuring
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5 the levels of IGFBP5 alone (att) and IGFBP5/LTB4DH were plotted as a
function of urine concentration (Figure 9a-b) and trendlines fitted to the
data. It can be seen that for both urine samples from non-malignant
XM EBE AR patients with TCC, there is a decrease in the |GEEPE-HE{/000029
with increasing urine concentration that is absent in the IGFBP5/LTB4DH
ratio. The effect is most pronouncedévlith the non-malignant samples
because of the absence of 10other influences such as tumour size.and
SImpl AR P BRIRSS IR RIS 89é r%%ts%ﬁoolf ?&%’ggg ang %?@4 H. ‘?’ﬁﬁlsgc? hopust to
varigigtas desinveroncsinggdionarkers are used in bladder cancer assays, the
method of urine sample collection, can affect the amount of marker
ro deieclen U o yaialians e HaINSIA GOl RS DIRgdRhE acentaton,
colletted This bias cou d?ea to false positive or false negative results in, .
theal%ﬁimPbi@b‘%ﬁfbﬁ'feﬁesééﬁf)léé'.dﬂ%%Eé%??éﬁ&%ﬁ&?ua'ﬁf&%%zﬂj’%W“ of urine
corairerdiom-(ignessin) ged dersfioatdieoVicl the datsthb daw sompaikaitforfdoth urine

safiie SR RENQHSighade ebHrsI vRatRasistsamRIgE coliRsigddramadtdase in the

atients by either simple.voiding (ning s les) or catheterisat .

O G I BT 1 G b P e R e T T BB rte
Theatibpsiis ofasicrTOoREarkeiS A6rrosHBwIERRM FAMEITH RIS RS the\abRgnce of
otHBIQHRRe RN e ERSBRTeEH aizthenkd wercein theaéirgenaity & ofiel atergvghe oCIGFBPS
an g?_r[@i it with a lower average number of exfoliated cells in these

samples compared to the catheterised samples. This is illustrated in the

self-self scatter plots for IGFBP5, MDK and HoxA13 in figure 10a-c. In
In somtrasttanten witosihatevaenkere seenvaekeirs iadfeTEo aRsays, the method of
urir@IcHRtRA Shs-aidash Zrandreathrians efl mampl estaqed skessl wiritions in the

nuSIén I:!aorf rg)ggi%%(af tgl:atc@giog’eﬁfsi%rl%gtggf %tg%g?gggl&hgﬁhﬁ ‘;“Qig‘é’ lﬁémgfor false
e expression S|gnafures between high expressing markers and low,

ne%%ggm@%&é@%mwmﬁmmrgeﬁagﬁéﬁ% PO GupRa s Rg - TBADH or
ottivalierclgretsiintigsheseshiyidiffeviret ainmsheantp ogpestatziilo giferent methods.

Tog’[g%rmll@ ﬁ%ﬂ%JrQ%B%%%WMBW g‘(’j@d%ﬁtﬁ(@?@é‘@%&@ﬁﬁ?ple voiding (nine
orderiine In thelr accumuiation O e presence

SaPBIFRICTS GPURONAIR LSl o e BBSEe d agihs anc
LTEUBIgh Arskysis it i 66T reeriesaaisire Shawedoha AR oridRAssapIFR, were more
heBVRiYepraEHine £ ERSRNIEALAT oMH 2007 /GO0 AREENI)20074BEI0 26t a lower
avitage Qul r%oiﬂs&%ﬁaégbsc%ﬂ?%tﬁeg@ hath AEY QRELAR) Yh RS SaMRIR B fEaBamples.

patrents with fow grade TCC and 123 cont ere tested with the. }
TR TR o 0 ST AP FHEE b M AT AL Sppre 108
In cohbeEshresMTatiasSEdveeRithese. MakeP @M ddiBdal wEB Esleated, the voided

anhloa%ﬂéd héﬁgé@ C@E@N@sm@@wg@mm@ﬁma&m ta“ﬁBééDb(r LSing:tibe digare 10d-),
.under t urve as a measur Statist ;
IR A SATHERE O o pr i SRS (e IR Bbressin
marietieeant TBUBFraSEipERKaTE %&éh?adyTéﬂgHS‘téeﬁts‘ﬁf&ﬁﬁm MRIETRRE L marker
levki2 iiioaec3ablQfsrbyt Afihasahiping roetboi@@sesf any stage by 8%. The

accuracy of HoXA13 testing of low grade stage Ta TCCs was increased

by 3%. 10 Linear Discriminate Apalysis of gPCR Oath using LTB4DH . .
U R SRR BRPRIER o Ry o L RS P o SR I thei
adtUineuldsenafl BiMptad/tedbe rersenes f PalxsMathrumRssaheioliates sl in these
s HIRNIG5 ded TARBRRON NS ineryhcaskinaka ahssriatiiesissified due to

enerated, Su?\h that th rgrismr‘réa&%g&%lnﬁ%?gggtion between two or more

Vag%ﬁﬁg.‘ﬁ'ﬁ??ﬁ AP Rombination of variables is termed the "linear

discriminant”, which 15 is a linear function of the input variables that
THeaNmady Bepasgiesdion citissdsbinitwermiete selireyalbiity asfned fof dheadsiection

SlAnsHIGARIQRACH KRR tigy@sidaias ek IsWaiaR: TCC.

O?F??R; dﬁmﬁzgggn e} testedqﬁgﬁr%g%%asﬁ%ﬁiﬁ%ﬁ §I€{1 this method, pa{;dtﬁ(é;]E

the dataset is used to generate a classifier, and part of the dataset is used

to measure the effectiveness of that classifier. The partitioning of the

dataset into training and testing sets can be
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20 repeated multiple times (each time generating a new classifier). In

k-fold cross-validation, the dataset is split k-wise, and each subset is used
as the testing set in one of k rounds of training and validation. This can be
SHeSNE1¥1eave-one-out cross-validation (LOOCV) where BEENB2A1H1jH1€0029
is classified according tb a classifier gﬁnerated from the remaining
samples in the dataset ("leaving one out"; leaving out the sample which is

te 5 were used 1o illystrate the uti
1o e\/'vnrg])rréStSa?ate ﬁ#%gﬁ%ﬁé{*iﬁﬁ g the J‘l’ ? noils o? ég“@{%%%’ grade
T%grmsﬂ??éas;ﬂ@fao&meﬁ s’ b 6F%mm?§n@f%?t§uﬂq&wé TB4DH. The
cliclesiochapshtaribiguref 2 whhioh wersusupglieaentEgywith ahadeGR@dt30or IGFBPS

and'B9RAZ FWBRURARIA9R He &§d1§t1%%s1wﬁrr-lﬁ%éﬁﬁ &xgﬁh&&@?m% ROC

of the six genes 3 MDK, | aa
CUWEr@?e?tﬁ&’?ﬁ?tg%sglflgerspech?H'{”?g cgﬁa%l?fgda 'ﬁ.@ e?‘hgg'e resiits are
supwaerest prdbabilify WeaetheesamsBS [eTekat WhBARTOTmasgsichaascuracy of
detisBgi@Ueneaw: RiMacurpstamatie ROL Bopaskag afdbe Rocs of any stage

%ﬁ}“ﬁlh%aé&ﬁgé 'ESFH':E)%\‘?EYK&%‘%HBJ B%g%‘%& B AidRe Glas ?é'%ai%& By 3%.

glven specificity was obtained by referenc e approprlate Curve.
WO 2007/091904PCT/NZ2007/000029 - 33 - The sensitivity of detection
LindaF QG erbmigateAbaipsiortd qP OB Egtdateth @ INBABEHN and without

L[ﬂeggé@éﬁﬂﬁﬁéigﬁ%fﬁﬁgfb% @sl %Oﬁ]tﬁifé‘ﬁﬁﬁ @%ﬁ?ﬁ_ tfr‘s?%?'—ﬁtﬁmmg%se of Multiple
ana sis gre shown in Figur, an be seen tha :
%Bﬁn?o st%)ﬁ?sn cl)rr{(‘:'f:udlngjﬁ %ombﬁa’&a onsfso e G upgﬁ dﬁ%’%}h{?fs‘”ﬂiﬂ@ linear
COIGWBP‘H‘ Fioirablegds saeTRgRAIUEHERS Aawrg iheaviEralssRaralieR ibpiMypen two or
mdre28fopsl theis@nsit\diynbfiraatectiovanatfia e tdarketbe rdngsadediBinant”, which

is W@ﬂ £IR0E IR HBIMAESRY RN hal\OereiRdn WQEQEQQQ E9he data set.

description reference has been made to inte ?% S Or CO fgé)nents avi

& A BTG e AR R GRF A o datase,
SURITIAS GBS et ofoubthieatiedo e meawgmmnm a@ e methoskiped bfjihe dataset

is w o eéﬁ&méeaaﬁﬁswﬁér rafﬂrgaﬁeﬁtm@@%séb& Rrobsispirisstheraefcibigiveness
reciat
of { c%) ﬁegrl a eﬁ\% C?rér{ﬂgﬁ%\%me{ﬁg Qgtg %Q ?:51 }3?\99%1 INDJ S?_?nﬁq@g@ can be

without ep artin e scope or the spirit thereo

' remﬂteélé'ﬂ‘ﬁﬂﬂf'ﬂ“e%\ﬁéﬁ%dm%rgﬁafé@m?gasw A FReniB i< fRps-validation,

thel eitdatigtrisoépliti kleism cide, qadteitseind peptide $hadewriimgisbGawrey afnklfonnds of

triRRGUEN B&%Bamﬁthq% I&}e SOBREHRNG A snsibeds afoﬂﬂs,mu%wnoocw
are use{1 ul in dliagnos ?seasg ova uatln(?aefq;c e%fe trg rany; rr?qﬁla
%pro%cmgmlp E:ig"én § Sasrll &% {s 'QitSofe T67 Meastin expression o femammg

sappiosfiaif daapsbEleaving one out”; leaving out the sample which i IS being tested).

LDA and LOOCV were used to iliustrate the utility of the downregulated BTM, LTB4DH, in
improving the diagnosis of TCC. gPCR was first carried out on the cohort of control and TCC
urine samples described in Figure 13 which were supplemented with an additional 30 grade
3 tumours (5 > stage 1, 13 =stage 1, 4=Tis, and 8=Ta). Combinations of the six genes
LTB4DH, MDK, IGFBP5, HOXA13, TOP2a and CDC2 were tested for classifier performance,
as judged by LOOCV. The posterior probability (that the sample “left out” was a TCC
sample) was used to generate ROC curves using the ROCR package of the R statistical
programming environment. The sensitivity of the classifier for a given specificity was
obtained by reference to the appropriate ROC curve.
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- 34 -MCSLLP CLAIMS 1.A method for determining the presence of a
cancer in a subject, comprising: (a) providing a sample from the
subject; (b) detecting the expression level of at least two TM family
MerHeiifrsaid Ssample, wherein at least one TM is an un@€reyaressewh29
T™; (c) establishing whether the patient has cancer according to a
predetermined threshold, wherein the %’r'édetermined threshold is

tablished by det the rati fs
TORSABRRNIE PEUr e i SR SO APORE AP B A anc withous
L RRAOHswae detenainedtinba epesiinfy of Biierdinetimestia 1 thB AVRIBFIREe shown in
FifiRihed phalais demhmesimsaistinancet i iiandes seanerinthding@ombinations of
thérn&thé’@,@ claim "Kh}ﬁ{@”b%té%‘s%'ﬂﬁ é &S '?—ISB?L\ PEHEXRIRFSBE overal

meth accordln'ﬁ to claim 1, Wherein the at least one

SRR bed ™t ST NG Bl ieation A RiEgr oL tBTE SR Y gliRetumours

arifl. 28de Briemoeth oy BrdoAding to claim 1, wherein the at least one
under-expressed TM is a BTM selected from the group outlined in Figure ,
4 7 The od acco dlngao clai I'Eare n the oy ?x ressed TM is

é@? 8?%?1?% ea? ion T Fﬂ refice urgefl | urnt_eL%ers or components

p ou ihed m
havmg known equivalents, such equivalents are herein mcorporated as if individually set

fourth.

Although the invention has been described by way of example and with reference to possible
embodiments thereof, it is to be appreciated that improvements and/or modifications may be
made without departing from the scope or the spirit thereof.

INDUSTRIAL APPLICABILITY

Methods for detecting BTM family members include detection of nucleic acids, protems and
peptides using microarray and/or real ime PCR methods. The compositions and methods of
this invention are useful in cﬁagnosis of disease, evaluating efficacy of therapy, and for
producing reagents and test kits suitable for measuring expression of BTM family members.
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25 8. The method of claim 1, wherein said step of detecting is carried out

by detecting expression of TM mRNA. 9. The method of claim 1, wherein

said step of detecting is carried out by detecting 30expression of a TM MCSLLP

protein. 10. The method of claim 1, wherein said step of detecting is

carried out by detecting expression of a TM peptide. MCSIIP - 35 - 12.
CrAlMBethod of claim 5, wherein the under exposed TM is selected from
1.the grooeth®@B#HD HetarchBWKG 1he préserthehacthodenfitiasnbiecyremipritieg:

over @;POS%#OEM @gpg%%%%f(m the QIB]H&5 CDC2, MDK, HOXA13 and

IGFB
(b) detecting the expression level of at least two TM family members in said

sample, wherein at least one TM is an under-expressed TM;

(c) establishing whether the patient has cancer according to a predetermined
threshold, wherein the predetermined threshold is established by determining the ratio of
expression of said TMs, or by performing regression or classification analysis on the TM

expression values.

2. The method of claims 1, wherein the TM is a BTM.

3. The method of claim 1, wherein said cancer is bladder cancer.
4, The method of claim 1, wherein at least one of the TMs is an over-expressed TM.
5. The method according to claim 1, wherein the at least one under-expressed TM is a

BTM selected from the group outlined in Figure 3.

6. The method according to claim 1, wherein the at least one under-expressed TM is a
BTM selected from the group outlined in Figure 4.

7. The method according to claim 4, wherein the over-expressed TM is BTM selected
from the group outlined in Figure 11 or Figure 12.

8. The method of claim 1, wherein said step of detecting is carried out by detecting
expression of TM mRNA.

9. The method of claim 1, wherein said step of detecting is carried out by detecting

expression of a TM protein.

10. The method of claim 1, wherein said step of detecting is carried out by detecting
expression of a TM peptide.

11. The method of claim 1, wherein the sample is any one of biopsy, blood, serum,

peritoneal washes, cerebrospinal fluid, urine and stool samples.
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12. The method of claim 5, wherein the under exposed TM is selected from the group
LTB4DH and BAG1.

13. The method of claim 7, wherein the over exposed TM is selected from the group
CDC2, MDK, HOXA13 and IGFBP5.



