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URI NE GENE EXPRESSI ON RATI OS FOR DETECTI ON OF CANCER
TECHNI CAL FI ELD This invention relates to detection of
woaonrawi19o$peci fically, the invention rel ates tecrha2esm00029
of markers for the detection of bl adder cancer. More
specifically, this invention-relates to use of an
under-expressed mar ker in conblnatlon with at | east
RDETECTIONOF CARCER
] NC patlents Is greatly
enhanced when the cancer is treated early. In the case

'ﬂﬁ; cancer, patients diagnosed with earl y st age
TECHS('%%L\ lélve 5-year survival _rates of >90%
re%tesnto the use of

This m\cenaprp rejatesnd detecticn ofosaneen:  pradifically the Eyﬁ’&"ébf
markeg%f’q?rt‘ﬁe getg&tﬁ)%aoﬁﬁlafdﬁgféﬁf 2F eMoFEYSIcHiRAR tris iahtidnar@ritdésto use of

diragnosis o cancer can lead to ;
an undapexw@sep magkeydm gombnnatnprewtsfaet legstonegiberdaarkgr {‘]’5 fhedetection o
bladd rﬁ%ﬁ for detecting bl adder cancer using urine

g $ is cytol ogy. However, cytology is known to be

only about 75% sensitive-for detecting invasive

cancer and only about 25% sensitive for
BAC&@@% ng superficial bladder cancer (Lotan and

Survivab ehcdnmenpatignts is gyeadly, enbggcegl\ghergmggaapceq ig frgated; ey ghthe case
of blaagersgagl%g Stichts t&ﬁ,bﬁ%éréa{ @?Eg sﬂage \ideBSe Ravk BlyBxf Qﬂvﬁal rates of -

proac I ag nosi s of can

>90%|, eanipaged: © wwmateéaﬂﬁ-éﬁ% ‘éqﬁcpatlﬁﬁtﬁdi}w%%g\ﬁfas? anted disease.
Ther %10 'tdfg\'{eq nﬁ'ﬁ%‘ﬁ@ R ) é‘ér@pdﬁbﬁaéléj%f Bl4RRP TahBér can lead to an

I Sease progres ena Ilng the effi Eba} J
improoéd swggmalfor thadiabienisr apbeestablisneddneiisd fie dgieging dladder cancer

usmgtl.{rgﬁgtggﬁg %Eggﬁggo PlolvRU&d cytbio g? (SR tottfeeorﬂpﬁbout 75% sensitive

detect ng der cancer_is ficial
for detgeﬂhgsnmsyveamwepa:an@ej ang cpnlygfagplgg%ﬁ /@ﬁ&@ﬁl%f()é&etectlng superficia

bla ddl esl %%f/g_ i f@oeﬁrﬂbnﬁ bfdt @H%Qﬂﬁl(ﬁ@&;})nsum ng,

sensitivity is only approximtely
90% meani ng that about 10 percent of cancers are not

Ident e%tﬁ)glgoj%ggg’ iy g‘na%?é %r'ﬁ%ﬁb?rqﬁ un% craH %ré\ﬁ’de b R¥R@bMEapproach for the

urine cyt detects
early d}dgobmabédam:ar ilepding toaaarly gre n@eqj geg Flmergyeq, proggosig.Specific cancer

i f
et AR T ol A S ot v sy o
surgi¢d); raigherapeutioand phereome[ﬁpgngc treafmepis ta ,pgmorwt,g dent

on sanple quality and suffers fromhigh inter-observer

variability. Several urine protein markers are known d
At prssnit, shé orost ieliatde nmtlmfgr deﬁegiilngdée@@r CaBFRIii§ FYAIRSPOpY) aReompanie

by hlg%%)g&%géiopg gg Idsfiid. HB {écﬁﬁih?:é‘ 'i?s'tﬁﬁé bBWdumln?( invasive and its’

ecause e evafe evel's of hese markers t
sensitivity &l emiy cawmxnhqteww,vmanwgﬁaat abeul w pgrcent of cancers are no

detecqecﬁ] usihg Y t%@é‘é‘ﬁne%&%ﬁ%ﬁ%hb Nedriilddve 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 sensitivity (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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i nflammation, urolithiasis and benign prostatic
hyper pl asi a. For exanple, NMP22, whichdetects a
wepewibiw4 nucl ear matri x protein, has a sensit PTMNZ2@f7/000029

47-87% and a specificity of 58- 91% One drawback
associated with urine testifg-is that individual
mar ker |l evels can vary significantly with: (i)

detec?é 5 Eé&ﬂ& nél'élééi‘emﬂﬂk IofsteinORadTR SBRSHvily Gt W78 78% ah8 @ specificity of 58-

urine pellets); (11) the diurnal timng of

91%. ur| ne sanpling; (iii) the p0| nt of sanpling during
voiding (e.g. mdstreamvs end sarrpl e); and (iv) urine-
concentration associated with varying fluid intake

One kirawhagkf asrociatad withdurines desfing nigt thgt f"é‘?ﬂ"d'b?'a@ ey JPiRie can vary
sngnlf@ﬁﬁ}ﬁwﬁﬁr Q%ffe?él'ﬁ URAY BolideBorP RiefHtids %athéteh%éﬂ vbifled, alrﬁlé peliets); (ii)

tive tal se negative tests. Al thoug

the diurab tiréng oftriv SeETPIRG (jid theceint o iSagPing F’E’i'"ng%ﬁ’fB%?%lg midstream

Vs erﬂpgétﬂbfe?‘garm @WGHﬁ@%ond@ﬁr‘aﬁéﬂ 2SSt NGB VAryiRg LTMS thtake, kidney
rocedur'es can unrel i abl e. _The effect of var

functlgn ion disgasrsdhel %fchbhlaﬁ‘aﬁ volumes Jhese yariatipeshavejge potetial to lead to
false gﬁ&ﬁw‘éﬁdjfaﬁﬁ ndYatits RRES IAREolgH “he bEWR variaBbmbary Be réduced using

rinary creatinine, however, this increases the cost

strict gfandasdrerating POCRdLEES, n@atleﬁbrcpm{@%gq yyltmgﬁses gﬁcmegures can be
unrel%B%p"l*ﬁéEfocﬂ oPlarying . ABe cORéMAGEorLAr, & sdrAé indRinees, be accounted for

ection and cfeatini ne neasurenent. There | S a ne
by agsessing marker lewels reltive ipeurngry wreatiniaer hewevaidthis WP% the cost
and %an@é&g%? tesﬂ?é; SpariiblRIMy NP6l BRephkktioR ©F st&éé@ﬂh&thods differ for

evi ce kits based on markers, specifically
mafk?"a@ﬁt%@'onraéércé%ailﬂm regasere®ants i cati on anal ysis of

bl adder cancer markers, to aid in the detection and

di agnosi s of bl adder cancer. SUMVARY OF THE | NVENTI ON
Thererfife appeaskfar simplentaolsnfosribeieasy deipction and,g@gpesis of cancer. This

mvenﬂ@ﬁ ‘E)HUlstnﬁrﬂ(w@renﬁ[rﬁﬁg NG&ic¥s éfl&ﬁif@ﬁésédrbrﬁrr@d@r@cépemﬁcally ratios,

risin rovi a sanple fromthe su
regreewyn @étcl?@ﬁ'lf ﬁ@tlonr@aésspﬁ @fsfg?‘éﬁ?fl@vew Barkers, tg gid | "Jtt%s detection and
diagriod R biddBEKSnckdM fani Iy menbers in said sanpl e,
wherein at |east one TMis an under-expressed TM (c)
establ i shing whet her the patient has cancer according

summ\ OEeHfE NVENABN hreshol d. Step.(c) can be

prefornmed by determning the ratio of expression o '
The prasentmeention PW"??@rbeFrﬁ‘??QOQ’ &y rdefemiping the presence of a cancer in a
Subjeehggﬁlblﬁglﬁ&tl on analysis on the TM expression |evels.
The TM can be a BTM The cancer to be detected can be
bl(@dderPrevidipg @ sagple framdiae sehiectenbodi nent s at | east
ong) of Jé‘&tlﬁysthése)&‘feﬁ}bﬁr eQ&IP6E BE RchsB WG tiMBur marker (TM) family

over - expressed
members in said sample, whereln at least one TM is an under-expressed TM;

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

Step (c) can be preformed by determining 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 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

may be selected from the group outlined in Figure 11 or Figure 12.
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may be selected fromthe group outlined in Figure 11
or Figure 12.1n certain enbodi nents at |east one
wanagrooeopr essed TMis a BTM sel ect ed from t hePgropo07/000029
outlined in Figure 3 or Figure 4. In other enbodi nents
of the present invention thestep of detecting is
carried out by detecting over expression of BTM nRNA,
\ 1k seRitdlSrén the grou
i cerfafl BRI ot BastorS MderichiiChead a1 BEVIIA SER group
outllneélrel’c'xgu@pﬁmaFlgﬂneLA d, urine and stool sanples The
present invention also provides for a device for
detecting a TM conprising: a substrate_having
In otberpembedimeatsenf thehdressnt inveation dbe dtar, of é@%nat'%ocamed out by
t miNAd CoHept tide.
detecﬁhé g‘é???éﬁ%r%%ﬁnﬁ?ﬁ”u at ed a\jﬁl\ﬁﬁgd;élg capt u'?e&?eagent
wherein the TMis an under-expressed TM The TM can be

The %r\%@@ar_\r pg oaéqyl (ERF sgﬁlﬁl&g@g to'HéaI washes, cerebrospinal fluid,

i'fgonucle or a In certai n enbodi nents
urinetand siidl samplee a BTM sel ect ed from the group outlined’

in Figure 3 or Figure 4. The present invention also
provides for a kit for determi ning the presence of a
The presendinvention alsb prayides deraevigefgr deieeting T; eomRsN% ast

tvg) ubdy Sf%m#%r@dé?@lg&?ﬁe ré/%%ﬁﬁharééh agpst one TM i S an

er - express tructions for use. ? M
camdelec@r I'§M>Cla'thé ity e=igh subwirate pich detegipr w@pgblm detectmg aT

assoqﬁ%ﬁ% c?e e V@éﬁk vﬂfer&ﬁ it Tilis R BRddrdxpraticb® ol -

may be a BTM sel ected from
the group outllned in Figure 3 or Figure 4.-AAt | east
F@T Ms detected by the kit may be an
Theﬂﬁgrgfgxpres@ed TM or an overexpressed BTM The
over - expressed BTM nay be sel ected fromthe group

The '@ﬂ%%b@?%ééﬁ@éﬂprfe AntolYoniikiSstiaR ok an ZRkbddy. DESCRI PTI ON

his 1nvention is described with
reference to specific enbodi nents thereof and with

In ceFtSiR%n%b%ﬁnents the TM can be a BTM selected from the group outfined 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 oligonucleotide or a TM -specific antibody.

The TM detected by the kit may be a BTM selected from the group outlined in Figure 3or
Figure 4.
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to the Figures, in which: Figure 1 depicts a table
showi ng the characteristics of urine sanples used in
woOheo7gP@R4 anal yses. Figure 2 depicts a tabl e oPCPMNZREX7£00029
and ol i gonucl eoti de probes of markers for gPCR
anal ysi s of bl adder cancer atcording to the present
invention. Figure 3 depicts a table of
At le4895He B e FTRisNGatBitad AR thh UGy BY kAT svet-dRprebddde®M or an over-
usi ng m croarray methods on sanpl es of bl? der, cancer. .. .
expratisgdiBIM, JE5 over-expreased B dﬂ%PEe%?S?@é%%i TRE! Ereagepup outlined in
. (= rs identified using mcroarray nethods on
HQ”%?ﬁg#ﬁ% 0 |1%Iadder cancer that have insignificant
expression in whol e blood, but high expression in

BRléF%Ef&Rﬁiﬁéﬁ%Fﬁ#@HGuﬂgure 5 depi cts box and
whi sker

|ots show ng the ratios of three bl adder .
This invenfiontis Spsarbea With caIRETTR fxSRefe)e prts ?‘?%ﬁ%efad with reference

toth{%@%&; i{,q,ﬂqcﬂ\_/DK) with the under expressing nmarker

or urine sanples frompatients wth either
nonmal i gnant urol ogi cal di sease or TCC. The boxes

Figugsf i ne %Picﬁ%%b@%ﬁbﬂﬁ@ tHd chaRRferiefids be siriné Galriptes used in the

. hori zonta rs mark the adjacent values. Qutliers are
shown byR&R apal¥sefhe unfill ed boxes represent sanples
from non-mal i gnant di sease controls and the shaded

boxes represent sanples frompatients with TCC.. Fi gure
Figu® 2 hows deRiskndablafof (IEess ASH Ogenclestigh, grobes 6f markers for gPCR

speci fi ghjiveR dtblalider SHcBEAdRRinPto the presehhintentionl ude
LTB4DH. (a) single tests; (b). conbination tests using

LTB4DH and two of the three narkers HoxAl13, | GFBP5,

Figu™!l VDK Jehgid § tdile of %h_@éﬁe@%sﬁ%%@&déﬂﬁmbﬁﬁmarke_rs identified using
sensitivity and specificity of tection of TCC in

urine sdmisraagray seiaodsAn sANRlesef biagder gantefapH. 7a.

| GFBP5/ LTB4DH, 7b. MDK/ LT4BDH, 7c. HoxAl13/ LTB4DH.

Figure 8a-f shows scatter plots for comnbination tests. .
Figuee 4 usi rpPICTBADRPIAE Undp-OPesso Hpden fRd: waspenfied using

| G-BPS, rﬁf&ﬂ)%@ méihdds-dn saRsad A bisddes JdBAESr frat have insignificant

LTB4DH. 8a. NDK/ LTB4DH and | GEBP5/ LTB4DH; 8b. .

VDK/ L TBADRressiPniip whels blaess b highoeupsssiaminsigraglbladder tissue.

HoxAl13/ LTB4DH;, 8d MDK/ BAGL and | GFBP5/ BAGL;

8e. MDK/ BAGL and HoxAl13/ BAGL; 8f. | GFBP5/ BA% an% "
Figuragk A13/ Bis@icts 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 disease 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, IGFBP5, and MDK.
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Figure 9a-b shows scatter plots show ng the

correlation between DOt for IGFBP5 and DCt ratios for
WOGHBRS1904B4DH and urine creatini ne concentrat POWNZ@.7/000029

Urine sanples frompatients with TCC 9b. Urine sanpl es

frompatients with nonmal i gnant di sease Figure 10a-f

depicts self-self scatter plots show ng the

Figur? i7§-tcr i 2%56\%‘ R LaivEE forahd s%ﬁéuhﬁiyeéh@ §|§bdﬁroit§a @f GiatEli®s of TCC in

patients anal ysed usin der tunour

mar ker s UWSGFUEBP&'%@'PE&'H@%P% éTBf‘DHn 7R alGRRPH} TRADH; Tb.
LTBA4DH. NIBI@I:'T@%I%I]I O QakBRMB40Mer - expressed markers
frominvasiv

adder tunours. Figure 12 sho
FigureBarf - ex shews; seatiarmials forrqoninaiipn r’fﬁf&u e %r%%m and two of the
t unmour SthrEé %rﬁeréﬁoimgﬁldﬁe‘mc bha MK, &1Pa-Redpiatert ishsg BAG1 for

fo d | d
Curve ahARJRHs 5% YK TEADHan ISREFPUSHADL: B MG TB4DH and

Curve a?ﬁ:‘xX%ﬁTBhbHUSiGFBPEfP_‘TBQbI-F bRd i MGreEAeBAREt 8d MDK/BAG1
accuracy obtal ned when LTB4DH i s used in ratios

HoxA13 and lG@BBE@A@,gé? MDt@Béﬁ?awan' HoXASRAGT, of AEFBP5’BAG1
Li near SaaesyAnal ysis of BTMs, with and w thout
LTB4DH, or the detection of TCC. DETAI LED DESCRI PTI ON
Definitions The term "marker" .neans a nolecule that is

‘Flgur§§§‘i§' alf QH@iflfécr)bﬁﬁé %Mn%fhe%eﬁéﬁ%hbéﬁkéén%(tﬂof [BFBP5 and ACt

esence o I'ogi cal enonmenon Exarrpl es of

P mar ker gatigsnfer {GEBR MBﬁH card uripe crgq}@m%c%pc&gﬁgtlon 9a. Urine

gene fr §Qﬂi§@s frdMPaticHts RA TCR OB NUrn® fsaﬁhp&%rfﬁnm patients with non-
product, 1ncluding a polypeptide such as a pepti de,

ol i gopemahééa@irclﬁ%‘isﬁ or protein fragnent; or rel ated
nmet abolites, by products or other identifying

nol ecul es, such as antibodies or anti body , fragnments
Figurati@etier depicta aelfdelf cBeatipr oplotsn &hpwing) Jhe Flistrinyt aﬁ’lrf1 sypided and

under | yigeldie "lﬁﬂ@'@ﬁﬂf’es ol Tecksdtentf aﬁél)@sed using the bladder
Fede

i nvention 1 nc nucl eoti de seguences

GenBank t@aqurernerégos MBKdIC‘f@P&@w Hexh: 3na'°n‘=“n°f|darf #qs gy LTB4DH.

the full |ength sequences, any codi ng sequences

noncodi ng sequences and fragments, or nts
Figurerddr eof ;shaws kaewn mé%fs@‘lpéﬁ?ﬁ@g mariess f fPWe'F‘ Veaélg%‘iﬁf

above. The term"sensitivity" neans the proportlon of

i ndividuals with the di sease who test y the %@8 tL
Figungd@i t i vhown B0WR RESr-RXPERFSSS AArkers frol wsﬁlc'q* Blpgper tumours.

fal se negative test results. The term "specificity"

nmeans the proportion of individuals w thout the
Flgurg|1§ease shwstt gtch(\lggl q:haéactenstlcs of low grade TCC samples and controls

used in ROC curve analysis.

Figure 14 shows the results of a ROC Curve analysis. lllustration of the increased test
accuracy 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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nodel ) negative. Thus, increased specificity neans
fewer false positive test results. The term
woOenproes®ion” i ncludes production of pol ynucl esCTm&@2007/000029
and pol ypeptides, in particular, the production of RNA
(e.g., nRNA) froma gene or-gortion of a gene, and
i ncl udes the production of a pol ypeptide encoded by an
RNA or gen r n of g [ c ing a
2 acpel e Tgpngh (RUAY 8 RRAOREGmafitr BCoefitefroduct, inluding
polypemdeessmclwnas I%Drpwhaerplotgomdé orprn’@un oi roteincBaginent; or related

tibod
metabfe? 5Pl 5 b RHRRBIY SE105I0sP30Lh 48, pnboci or antody
fragniechts Whéther neiatedqdnraqum @r Wwidiracty breemgél@amsrwntﬂwéﬂﬂgem phenomenon.

The fﬂﬁﬁ(%ﬁiéfs hga Venwr?‘iﬁfdegmgw %oﬂ&@ SeRidiebd Ye. Ef G&nBank sequences)

I di zati on prooe or
as dlamsémdynem; dn patfisntar dhe dulh tangﬁo B§HRECES t AYecoding sequences, non-

'codlnsos?égg ée'gf 8%38?"%%(& Ay dorpiRRhtsAREreb @nd any measurable marker

|ng I'i'gand Thus, the density
thereof asadefimetl abovea m croarray, on a hybridi zati on bl ot

such as a Northern blot, or on an immnobl ot, such as
a Western blot, or on a bead array,
The terml“yenisitivity’smeans heapopsriion af ingiyi Isn‘l\’mbélﬁ disagsswhoyfest (by the
e underd vi ity RS efer TR Aedaiive fé‘éﬁresults
m°deé&%35§§’31 ;I'h}ﬁé q'gcrgéseg%\%hg'?gd‘ﬂé exprgrsa onegfra a marker
in one cell, or cell type, is greater than that of

The tggrjﬁt‘sgoe el n¥eaa'n§ He 8@};&09 lof fahdublRRitholi®eldiidise WhHaaEst (by the

used e expression of a marker
modelhnegaﬁve:eﬂhus mcreaeed spggificity imeans fewenfalge Pﬁalfwfb?est results.
anot her equival ent cel I or cell type. The ter m "TM
or "tumour marker” or "TM fanil y menber" neans
The mkexpremm un;:lta'iescmmmqn af pelyrugratides aFC&PO'da?Rt@PS in particular,

the qélpérgf;k#l éég 5 I‘FEI na %n‘F Q'I:l%nréa&‘ B8R0 of ilangénd, dAal includes the

ion I mproves the senS|t|V|ty
prodmidnsqﬁacpdlywptlge emcqﬂeﬂdzytamQNAacpr(ggne qripartion; f a gene, and includes

appe?%%%%& td%?%tatbliéaﬁqa{éf?. I é&ro rd;lru\ﬁﬂ'? &dsidr %rré?(aHbﬂi the formation

e Specl articul ar tunour.

of a cRmhﬂslex, foresxampdss ifrom @polympjtgig pyéypgp ider interagiiopt p@ypqp;ug@-gucleotlde

el | eg t
mterﬁ?m;u oL %heA(mf%l ca'ﬁglbjgg& dé thirf ?H?g&@:;/e 'gﬂ?llrlé‘a g«%w gé%réﬁtﬁ;m Another
exan®plé,itbs bindmgrob Iaéurfdmmh@npawo@ms a\;l@@@@g@@@ probg 20 pn@body, fo agene

or oﬁgaddgpy ﬁgw n‘gtﬂggér%'ﬁ% n gonuc eoét}fagg?t tisdalization of the

bindiht dagarm‘ﬂhmne the derisity of aespghnfp raenmamam. o1y & hybridigatioy blgfesuch as a
ol 1 gonus &0 ; &N oF R Bl Heladi dithy, or by PCR
Nortfiy #4301 GEen ARSI Ryt 5% westEm sl oflda b T
analysi s indluded within itee teom $expeessipr? of the undgryieg bisjggicak iolpgule.
TMif its presence is below a threshold of at | east
about 1.2 tinmes that found in nornal, non-maligna
The termS‘uaenB(pmgsmn’blsmlaed wheresthe eapression of Aamarkel iy one ﬁé“ or cell type,
normal , about 3
'sgr??q ﬁgg%%f%' ge:a#a eﬂﬁ@#f ﬁégé“lo even about 5 times
l ess than normal. By "normal we nean |ess than the

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 includes combinations of individual markers,
whose combination improves the sensitivity and specificity of detecting cancer. It is to be
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90t h percentile of the normal popul ation. In other

cases, normal can nean a |evel of presence of the 9511
woeow@atdoke (i.e., about 2 Standard Devi ati onsPCBERZ2007/000029

fromthe nean), and in other cases, |ess than about

97.5th percentile (i.e., about 3 SD) or the 99th

percentile. The term "under expressing TM' neans a

unde{%gﬁgetfnﬂtt tﬁg&er%hrmogg ggigée ?'ﬁat? F@mg&ephégﬁglﬁ %ngr% particular
tumo@n p R‘aﬂmrngxp'FMS|dreafn§Macam bg ealtetashin ethefntyprs §ficells, diseased cells,

umoPrsg@E@%gn%nﬁgélr@egﬂ,ﬁg@%sturmurs than in non-nalignant

or "Dbl adder tunmour narker" or
"BTM fam |y nmenber” neans a TMthat is associated with

LAy S 6k e, ot s o
havingrijaddee canéey, apphdng thei IwAameemm toia picseartayt kavingrg number of
ollgo%.llz%]ed 3@8% ?%2% el’r}uttlnﬁ hQ s8 \‘énﬂﬁ ridit@to ’él‘lé%lfg%hﬁ&leotldes on

quire=t e specific only
the afray, dnchitien rquannfymg ghe Ieuelhérmea@;amgglmuaﬂ igtha eagh q;r@ay spot. A

mark?hf?g{??lgldle‘%ﬁ%rb? LX@&%)(gﬁeas%?:blﬁ\n Ifqissﬁ'@%eQE bEﬁ)w a threshold of at

t unours term "under
leasteabout $ 2 tingesBhibt foupd s narmmaly en-melignant Kesye ysiigemicroarray methods.

Alter%%gt&a@e?hﬁ ﬂ-glaéhom ‘?%%[E IO Ybout BAinkd nBRRaIMBbAE R fimes less than

sue erm over expreSS|n BT neans a
normﬁamkttmes bragves st hiimke lessthareneimah By “BOERAI Ve MeaDpss than the

taﬁrg:%pén? a‘%o(E‘S ri'n%ngclgulta’u UG, ThRel 25%8s, Q'B?rﬁ'al BBd'Hean a level of

Se chai n reaction. term
presenﬁé@?‘thmgsﬂ' p@?&?\tlla @eeabout? algadardt[pay@atpaqs ﬁ@)(fgy@ theymean), and in

othen&e?‘}%%,: |g§& ﬁgg gﬁ%& 9’7?’3@3 %é?{tllee@; E{rgbgut 4 8D 6hd 96" PhfidAiile.

arri Eat on Publ i shi ng,
1997, and A-Z of Quantitative PCR, S. Bustin, ed., UL

2004. Tk
e g S T T O3 SO Rkl in e

tumdarsihdrin nemmalignanfbladderdiskee.ei n " ant i bodi es" and |i ke
ternms refer to immunogl obulin nol ecul es and
i mrunol ogi cal |y active portions of inmmunoglobulin (Ig)
The tmhetuveeexpressing TM3| reearisea roarker thahshews Aighshexgfegsion in bladder

S| |f|caIIy bi nds (i mmunoreacts
tumwﬁﬂ? g’hn%%ﬁagg%tntﬁ%e%e include, but are not linited
to pol ycl onal , nmonocl onal, chineric, single chain,

7 b e lyem&@Ber means a T™ that is
rhe 5ty St 7 g g kAGETE T I means
assoofatécheith | biaddes cbg@r |7g'm¢ tergABTMy alsoandud@q)comhinéhons of individual

differ fr om n ! K RARWY of RRideting bladder
manr, ofess] FOT SR Birles’the, Enefifhy b Spebfet) of Selciting
cancee! It js ®ihuralerstopd that ihe2ermaBdMoidesmst repise (thaj e marker be specific
only for bladder tumours. Rather; expression of BTM can be altered in other types of cells,

diseased cells, tumours, including malignant tumours.

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 expression in bladder

tumours than in non-malignant tissue.
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chain may be a kappa chain or a | anbda chai n.
Ref erence herein to antibodies includes a reference to
walbo7obewses, subcl asses, and types. Al so i ncl BAeMNZa603/000029

chimeric antibodies, for exanple, nonoclonal

anti bodies or fragnents thergof that are specific to

nore than one source, e.g., a nouse or human sequence.

Furth pncl uded . ' L badk har s«qPCR” or
The S50 L9ePBe B RaABUBILAS. PYfindRke I Teadih The tom ‘o
«QPCR artes Go sjlantafies polpmerasgazhein tsactioneap eaerisedgfos gxample, in PCR

condi tion,.in l's toedi S LI ekpged A-Z of
e AN e g at 81 el T sy, PR, Lbgr Cand
Quantitative PGRit S Busty, esalUbdresss 8604t ed, for exanple, with

metastasis, interference with the normal functioning

of nei ghbouring cells, release of cytokines or other .
The fetnr‘@0@" ymeansdrartsitional cell rrarciroma of tiesbladdrspf €6s iconstiyte ~95% of

aggravation of inflammtory or i mmunol ogi cal response,
all blﬂg%eﬁlcgg?e’. premal i gnancy, malignancy, invasion of

surroundi ng or distant tissues or organs, such as

As h%egg rﬁggéfrﬁl i‘saggﬁoq%sr” g\aﬁ%tlﬁdremté'ﬁr}é”? r tB?frﬁhﬁU\%de?ct)lﬂJelib molecules and

and proliferation, v )
immurdiogiceip tactive partionmof immunaplobplire(@)aneleedes i-gndnolecules that contain

cancer.ous cel o . "R include,
an st ngRo S o3 SREieal i (finbRiacts Wi dRinfigen. These inlude
but ara pbtiimitetienpslycipmas roordrignah sthimeris, sipgledehain; Jf_cgl_:gb, Fab’, and Fab2

robes). o I ' 0 , G,
I
IgM, 2§ 2gEMand tyk, ménjchBiifiertfrqm Dae lanotheghy the natidne«H heawgchain present in

Eat on Publ i shj . ' ; . liah
Y Y e
chaif nehyPseot diappa/chaior ralanbela fehaino gReferencr hepeia ip anfibodies includes a

ed., . John, W] ey , Th o ibodies. f
o8t ARt BB s GheeT sk i o chimerc o, o
exarhpipj aminbylonalpaniibedies quriragments heraef thgt are speeific to more than one.

limtation, sinpgle- i | ' bodies. shark
sy b2 B o PANIES, B g e i srodes,
antidodivsi afhanabatieoubl e- st randed DNAs. Qi gonucl eot i des,

such as single-stranded DNA probe oligonucl eoti des,

are often synthesized by chem cal nethods, for example = .
The Utsithg “earicer’atiedl “ohnagoous? | refer i tacors gasdiibei ther Bhysipiegies! econdition in

[of0) rci.all vail : ' . nd
AR € Wl By R hoa s leB b trown Cancera
cande? ezl tan dehasspoiated, foul exarpples witbnmetastasis, dnigHerence with the

or.gani.sns. The. y n t i a
v 5Py 6 B SN BBy S i bt procts o
abnreiay riéveds) Letippreskite @ aggravatiooxefi ibfamalatasy i o dmmyiolggical response,

neogﬁ%ﬁg,bsrﬁ&%rg%%{ciy&ﬁ?mngf,i i%&‘ﬂ 8%4dggﬁg%riﬂém%es or organs,
suctilasl lyhphaiodesdstel DNAL

The term “tumour” refers to 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 substrate. 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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DNA i ncl udi ng single- and doubl e- stranded regions,
si ngl e- and doubl e-stranded RNA, and RNA i ncl udi ng
weoizogletsoand doubl e- st randed regi ons, hybrid neCeozkes/000029

conprising DNA and RNA that may be single-stranded or,

nore typically, double-stramged or include single- and

doubl e-stranded regions. Al so included are

trip e [ RN ti,
Keuclpges efiy Yl Shrkr OO TEOPRISE Moy Mgty O Heonampe
ed., Jahnlvglem&‘rScnsttL and any fragments thereof. The term

i ncl udes DNAs and RNAs that contain one or nore

nodi fi ed bases, such as tritiated bases, or unusual
The teas ésligosudlkotide” irefless teea pRlyaugentidey tynically @eRrobe or pEmer, including,
wnthoggvﬁ-g&ét%ﬂ C3lhgfRSAINAEa S o‘"eeﬁvrfﬁgngéle&%scoglh&@- or dou%le-stranded

or “sense or anti'sense sequences. |t wll
rlbonumebtrdss,olablAt HRNA dwbiids; @nd deHble-strended PAsn (ligspusigetides, such as
g | de! Réthidal methods, f
S5 A BB 45 A et f i motrc o
exampaa“ usamg autbnatwbﬂillgohuﬁegtp@@/n smergsghgtsajg qqmmgrﬁally available, or by
binant techni

« v B RIS, SRR HEvsS bl et Spmort ctriues
and exptasspnmgpellseardrmgafaws synthetic, or sem -synthetic

mol ecul es. VWere "pol ypeptide” is recited herein to

refer to an amno acid sequence of a naturally
The termutpolynycieotides] whep| esadl i, thepsinggleptar delurahngenergly refers to any
polyr{bgnﬁeotﬁgeopg{ﬂgg@tf}@l%;ort\&lédhaét whith A3k %ﬁh\@dﬁ“@ﬂ%@ﬁ«eor DNA or

natrve amno acid sequence for the
modified Rl\lAeugDNArmThJs includesst witheut liputatingesirgleoand Halﬂbl%ratfﬁnded DNA,

DNA mhfchr‘?dn"giﬁg%o gdBﬁLl?é ﬁéﬂo%ﬁ reghné ifg1b-LEM db\i&Efanded RNA, and

engt equence, as well as any
RNAfmcammsmgledand\dmblﬁesranded Vegipng thybrid analegules comprising DNA and

i i -
RNA &S%t nab I%Etr%}yn&%ﬁ cﬁ' lcraﬁygﬁ L@l&?ﬁthﬁlﬁé& g?tlﬁdudedSIngle and
doublpesteandkd yeglenanAbnpmcludﬁﬂl aredmdmsérﬁn@#ﬂ tROiRNS FOMPriging rRNA or DNA

¢ d DNAs, and
o ol ) ALY, SBRCHON FERREAAE SRR E3UAs, s qonomic DA o
any fragntents thergofr aheitarm includgs NAs aaq}, ﬁ’@bﬂs, thaf, copieiin gne or more modified

h e by tRBtides of th
e 1 5 S4BE B8 0 T PR B o i s of e
inventiean narm| ervdmmpass npoding: nera rnpna:ﬂ@gd Seayences.c HEnELNSE é’ﬁ antisense

nviro t [ -Elé%td like t
sequﬁnc?é . ﬂtr(ﬁﬂ %é)%hé}é\‘sloaﬂ trngllmféé Jl E&erteﬁgg;i& 3§e rﬁmcgyén# ide” or like term,
hereipy wlﬂenczmi]b thg kﬁmll Hengthisiequenngs @a wvell astanytifagmeants, Henvatlves or variants
th eofl ative tenperature which can be used. As a result,

C8% follows that hi gher relative tenperatures would
tend to make the reaction conditions nore stringent,
. a | | ordBiofdih %
Poniatch,, Aorisel SR Lo o oFF Sictfheplils AenBie: of Biofih Sequence, or
fragm@ﬁcﬂ'leceuf,, and etof oaturhlly. gecuriing, A@gmblnaat g{nthetlgwqresmml-synthetlc
&aa f
i i oA’ ALhal 0kin 1, i SRFALH08 sccuence o
natursdly longarnng/ poadeidinbolecidd,, “palyperditichaad like tarms. ggppncggnqzaj\t to limit the

amln% ;cﬁ n?eq%\énce 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 calculation dependent upon probe length, washing
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| ow ionic strength and hi gh tenperature for washing,

for exanple 0.015 M sodium chl oride/0.0015 M sodi um
woi2007abe0d. 1% sodi um dodecyl sul fate at 500C, P€Y/NZ2007/000029

enpl oy a denaturing agent during hybridization, such

as formam de, for exanple, 500 (v/v) formam de wth

0. 1% bovi ne serum al bum n/0. 1% Ficoll/0.1%

tem;ﬂe?étw BKly %ﬁft ;cehbémr%%éo nﬁ%ﬁ@gi %mg%h %fﬂ%@tréqnméf ﬁiﬁﬁelattemperatures

mM sodi um ¢
for pcqner aneeelmgmmie gfortes prabes ngpd é@%rftemﬁafﬁtleres sixbee@ﬂon generally

g
o ik SIS T o2 A e

presmtnn an @nwsormnhb? b meltingdamparatye. Jhehigheritig draree of desired
homg%ﬂgetwegnjc Cﬁ%e ﬁﬁ%y%ﬁ&%éﬁé%é&u%rﬁ:’él fratig I?ér tﬂ@@latWettQmperature

0.2X°S (sodi um chl ori de/ sodi um
which jgapiecysesh dAsmxaqsaﬁnﬁﬁ@l@éfSathaweherf @latwﬁé@nevawres would tend to

maké1 'tlge"?édch@rg %Bﬁ&‘ tldﬁsﬁo@%hbéﬁtnﬁhﬁe JotvePIem PQI%E@&Q [Fete! so Additional
erately stringent conditions

detanlajemﬁ exnlwtlae ofl skipaemyOfdybrdirafiasoteastions) are fopnd eua ,am Ausubel et
al., (ﬁn%t PibtocdIdiA MYIESUMrBidBEY a«w gwﬁt@r%me F@Bhéhe?sp (4 §65).

Har bor Press, 1989, and T'nclude the use of washing
sol ution and hybridization conditions (e. g.,

“Striﬁ%’ﬁp%lﬁfiﬁﬁn% of %H3sﬁﬁéé{wtd%ndﬁaﬁs”(y%§@§ﬁnedq§e?elﬁt IEQFN“U) employ
that those described above. An exa nmoder a

low dani¢ rRifengthc 8Adi o e ﬁP"gmaShWéuHat Dample D5 M sodium
chIor’?‘He?@bMS NP SRR | Strte)o. @}@"/géd?urﬂaaa% tifeCat( B64C; “’M) employ a

MM trisodiumcitrate sodi um phos

dena(ugmgﬁgept durjogribridizations syeh as Fqsmannwferesaamlﬁ é?f’)o v, ‘formamide
with 20§02 BB ”éergﬁln %‘Hﬂﬁrﬁlﬁiloslh/?qfl%*llé Qbﬁ?ﬁlﬁﬁgfp%%neﬁo mM sodium

| owed by washin ters in at abou

f ol
phosalzatedub‘er a %imtﬁaéoaw.@éwwhlpn%@@gml\ﬂzeoqlwwqt@te at 42°C; or
(3) eRidyS30% REmiRiBE Tt BB@' © 'fy‘Mq\léélr GWSrM sS&lﬁm éﬁate) 50hmM sodium

necessara/ﬁ;to acconmmod ate factors_such p od sal
,s,q{y@ﬁ@,, egs,ncae salmon

phosphatet(Rld 6.8)k 8.1% redigmayrorhesphateneX., ﬂ?@i@fﬁt

spenWI ﬂ)NA?ﬁ’LQ/M) @N%%@@%@Wﬁ 8okt GihRCat 4200VHMt WaBRes at 42°C in
ues of I ecul ar i ncl udi ng reconbi nant

0. 2Xt~°e%¢h ﬁsqgimyhlowsa/rs%vmmgqm @redg go‘% femersyide a §5°C, followed by a high-

stnn%rf?: 28k $bmprising 00X 85€ Bhialhiny EDPASKEEIc.of the art.

techniques™are explainedfully in the literature,
such as, Mol ecular Coning: A Laboratory Manual, 2nd

“Moo%?ét&lkoﬁnng%i'ﬁbéé?ﬂﬁloﬁﬁ Fhay begﬁi%ntnﬂd Q@nﬁ’&cﬁﬁéd dc?y Sambrook et al.,

€SI s ture,

MoIeRulﬁr qungggq p?eyabcggtory Mtpal mggg erldgﬁpgrpg) IH?@QPF Press, 1989, and
mclu&&@ﬁ’@'ﬁ%& oF r\n%%ﬁmgl §Hiutnon"ﬁ'§bd h?&]“ﬂlibftlo%ﬁ&h&%‘g@l% temperature jonic

I nmuno edition,

strength; and 8f qs stengané that those @grybed@bge-nﬁgh@fa@pple of moderately
stnnéé‘?ﬂ:@r‘ioﬁtﬂn@rls N@éﬂ{@h{ fBuSatloh g‘} IMn Msbl'uﬁ n ébr%r‘?sm@b%fonnamlde

rrént Protoco ecu ar

X SSQ\/K"ﬁQu@NbePCbtﬁamM trisgdium gitrate). 3 sMberdiummphosp %ate (pH 7.8), 85X
DenHPUteEI@RA, $09% HedfeRCuiale, 2MH!30 mofhl @énaturtd Shearkd%himon sperm

DNA, followed by washing the filiers in 1X SSC at about 37-50°C. The skilled artisan will
recognize how to adjust the temperature, ionic strength, etc. as necessary to accommodate

factors such as probe length and the like.

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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Descri ption of Enbodi nents of the Invention Using a
conbi nation of m croapray analysis and quantitative
weoaborreramse chain reaction (qPCR), markers for PCT/NZ2007/000029
transitional cell carcinoma of the bladder (TCC) that
are underexpressed in tunourg-have been identified. It
has surprisingly been found that ratios between these
r | K , 2nd editi
wny TR oo . AeE by TG 2580 4T anuat, 200 oction
Samlanoekcéltag,nﬂ)%g ©ligonuditatide cBynthasise MJ Gﬁé ecit i1984; (Aramﬁbfie" Culture,
asurli a [t f Handbook of
R FRBHoRE N 1987 A8 ' EnyBidioe); ARIERICFides, Ipg;, Handbook o
Expetiynental éraminhaldgyg rétie adltlen, PeM. Wela&cC@,ulBlpﬁk\mlhgﬁ? Bgackwell Science
N los, eds., 1987;
inc., {97 S48 et YetiorR rppAamirisr ERlc, o, @GP NP calos, eds.
Currentdenotoewisr ins Melecaiar iRiology)dF Mh Auesibebghabs sd8, riﬂBReiand PCR: The
fof al,4be n sanples from
Polyrﬁgtl er#‘gﬁ"a%%b%t'gh M&['g%%hfdgbﬁl?%l s, increasing the
test reliability. The underexpressed mar kers descri bed
her.e basis of (i) strong and
Descg Hﬁ'so %\ﬁpggg’\&'ﬁ%‘rﬁ%%ﬁgﬁquﬁn{fm (ii) high
Usingepicosination rof rmlcmiTaVl arslysis and quantlt)atlvmaob'maras,%ﬁhaln reaction

'(qPC%gprn%?ﬁérgnfo} r{ra\f’igﬁ)laﬁalb%&f)@#cﬂ'nomé”om thé Lt)lgﬁde{l]' ﬁ‘t(f’)f that are under-

1 se posSitives resenti
exprefsed in aincersiavesenddenfied. hasnngpmng beamosna fe ratigs between
esE ka0 SRS Y01 S Tl BB RHGRS Bt are over
expressat jrs snaors, @redigghostiafordiaddes hﬁn%es i ncI udi ng |inear
di scrimnate analysis, and the results of these
anal yses are al so i ndi cative of the presence of
The bitied deatherather meapbiing @statisaluts Jevel oha merken idenifies aggimple gene
t. r bust
oxrkl ol e PGt Enc O, R AR 8 ot o
vanahans mgsmamimertﬁcml or wind eensentsationo MargeverMbe @"émnatlon of an
| betw
oo BR8P bt i e 10 Bl vtvoor
sampies from, pa'thetssamimnm mplignant benteals; lnqce%gng(ﬂ*@,tﬁsﬁ igliahilgy. The under-
expre} sted PIHerPg %ragérf%?hyhé g RaVeCb&dn %g%%%%s@ﬁ tﬁg'\ﬂasﬁs‘ G’F‘ r(§ strong and
er-expressed markers suitab
consmasnt |dnwnhegtnatwentT QQ?\(legbﬁXWh%SIQTE@tnqr@aU@tle and (iif) InSIgnlf icant
° d enting with
oor ST Bl AT RIS P BT eperr v
hematgeal, for exanple. Known over expressed BTMs
identified frominvasive bl adder tunours (defined here
as tunours stage 1), are outlined in fi %gre 11, and
As an\aiternafipe t;sdddrnﬂl'ﬁns the Eltlohfdféble two BT Mot hes @isel been found that the

unde?—e%&%gg d 4G Wyer- v\%ﬁ%&&%‘j Bur S i%r? be! 5yskd ANRbgléstion analyses or

ur s are sho
classification techniques including Ilnear 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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It has al so been surprisingly established that

preferred under-expressed BTMs for use in the present
wOonveErwion are ones that are not significantlyprPerevzate®00029

in whol e blood, and are present in sufficiently high

copy nunbers in both tunour-igells and non-nmal i gnant

bIadder cells. Preferred under - expressed BTMs are

The eﬁ és Eg%p‘)%f{]rb'%ﬁr&srri% r-eQBrreg%os Tﬁ/ﬁih IBSmgﬂaﬁﬁﬁ &t an over-

expraseed UiV, Aby bverrexprassed TM canibe asedalforg@rauranleomen over expressed

s BRi5es ET S TREE BB GBI 1RGSR 2 e ) v

outlinb@sh igutes1 ﬂ(ﬁndf m-rexpreesbct BTmssidentified difont heparficisiupladder tumours
suspect ed The rker M e
(deﬁ%%‘i @Eeeﬁs iﬁ@%ﬁ 1§ ﬁ\’me%ﬁ)éﬁ%a PWHIRA f@e’f%/']?rermr anes,

rel eased fromlysed cells or associated with cells
lost into the urine. Therefore, a sa can i d .
It hasselgo BB PyPHSGY SSIERIISEH B RIESTBR SPUPES BTG NS for use in the
presete iriBhtidiareldMes Mhat s H@l‘%rorﬁﬁﬁaﬁw erpitedlin ivholethlodd, iand are present
and stool sanples. It wl] also be ap%reol at et hat

in SuficasEN g FORY DRSS HbboYe BIRa e G LA, R HRRT! fadder cels

PrefeQFedQﬁBEﬁéxﬂr@sééarmmﬁs aleWutlinedsnfigueblee for the detection
cancer in any animal, including, but not limted to

dogs cats, horses, cattl e, sheep, deer, pigs and any
Cancl Rgfke?d bﬂﬁbe ‘Gﬁﬁé&fédrﬁ 0RimpI@ Nsing an@%ﬁﬁétﬂé tehpigaecaebcan include,

but atﬁgrn%ta ﬁ'rﬁcﬁt;p rl:f)gt Sﬁéqlqrgglgor%e?afppcgggwgégﬁggrp aretg) 62 r%[ls%dﬁ%arnst cancer

markERl | ow ng neasurenment of individual TMs, ratios
bet ween hi gh and | ow expressing BTMfam |y nmenbers are
determ ned. These ratios are used to predict the

It wrllpé@ﬁr%r@&a% ARS8 ‘éﬁrr%?%etﬁa teBlddes mat 'resaicyed foh# shingle of the tissue
'ow expressin are used in regression or

susperied of PPBALA W%alTyr@éEa"k%@aV TSI i, 2k, sejH). slovghed from

cell REMbRAINER, YEIBSsddP frEmesed delle d?fﬁs“saaﬁ%downﬁb%ﬂﬁdest into the urine.
cancer . General net hodol ogi es for

Therefops: & samBRle| @peinglude @ny bod heam[-}?r '%‘F"H%B'HP?'?S \ipgd. serum,

peritdfeaPRBSRSE! é‘ér@grotsﬁrﬁhlfﬂmf ufiRé Bad sfoor séiﬁ[ﬁléé m ni ng
expression | evel s woul d be suitable. Quantitative PCR

(gPCR) Quantitative PCR (qPCR) can be carried out on
It willt 6P BHé a?&@ﬁk@tha@!ﬁe%ﬁéé&ﬁt rrﬁbﬁﬁdﬁis araﬂrestrlotﬁd tsarr@ Hetbctron of cancer

maRsT FeCI o Frdetosion gbes, ? gebut not limited

in hun'ga@g{ U s sui et%qtrolgrcg &ae erfnb p%anrme

to doBbatfatté %rdega@ﬂ@%heep] deek pigs driéiGahy dtherainiindl kihbwhad get cancer.
|'ecul ar doning: A Laboratory Manual 3rd. Cold

Spring Harbor Laboratory Press: Cold Spring Harbor
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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(2001)) correlates wth the anbunt of starting
tenpl ate. Quantification of the PCR product can be
woane7iethoout by stopping the PCR reacti on whenPCI/NZ2007/000029

| og phase, before reagents becone limting. The PCR

products are then el ectrophasesed i n agarose or

poI yacryl am de gels, stained with ethidiumbromde or

C

Gener% ,Rémégé\gé 8% g&@et?%rﬂwn%’ @ﬂ%ﬁ%ég@qn Le?{el\‘sje’ﬁ?é ‘oldthﬁéd BERWNaliSbugh it will
be appregjated #hab anyp methdeldRr detawminipg expressien .Iﬁela!ﬁuvradd besHigable.

"PCR machi nes such as the Applied Biosystensl Prism

7000 or the Roche LightCycler which neasure product
Quarditative PERI (QRCR) real -ti me. Real -ti ne PCR neasures

r ] g u

Quaneﬁ'tétgg Pé@gﬁbﬁ? cﬁ}gﬁg%} toqhedény Ztgg'%ﬁl:@érﬂ?lggugmé%ﬁlrﬁ ﬁBsma and
unnefslaumi&aswg:BTMGSP@G@Q@NWT%ameBT@bF%r'n @enté@l?née%ﬁ@ﬁs the amount of
prodl?ét %ﬁa‘i{i I 2'BcR géfctﬁsngéa%}o%ﬁude’E H?@cﬁ elPOéﬁoe‘T Maslatis, Molecular

nol ecul es ar I NCOr oré ted I nt an
Clomogl Ahaboratary Manupt FhCalvh Spmnnggrhoa Lal@@ratqay Prasst gplgetpring Harbor

(200 ﬁﬁ?‘g%%ﬂé’ﬁ‘nﬁé"ﬁ’ é@%@%f%ﬁé Vt?rﬂﬂlonukfﬂ%%'tnfl’i’%bgtag ;bg‘tltéé‘?gR product
can bi spﬂrladewt oy dsterping thedPER l’@ﬁ@tlcéh\ﬂbﬂiiltllé i dag plirses befege reagents

becan%q i) ﬁl‘lg rﬁ'{eaﬁéﬁt#b%ﬁs Qﬁééfheﬁ g%df%ﬁh&eséﬂrﬁé@éraéb bPBolyacrylamide

from uenc nol ecu one varil ati on,
gels, Ietmmﬂ with stmdlwmdmm)de arfeecqmmReasable DNAsiaine @pd jhe [nignsdy of staining

mea%ecﬁjg& 8&.’1 Fnet ev%éﬁwaﬁégsﬁ{é M%‘?é’ssp g of I%r'F%{\KR)reactlon can be

can ed to co evels in ferent

measLBeg Lising RER maobmes sugh a8 rﬂn%}‘\palmi Bigeysiems'i %@"@3 00Gpf the Roche
nghtg&clgll WP'@CL# m% Qrg él%ﬁh&eé‘écun'ﬁ.gatﬁh ah afebftirh€ eRBALfinkE FCRmeasures

ression, crimnate etvveencose(gyrelate
eltheRW&sﬂmelsqeoca nﬁD}t“e inteqealatina dyesrsuich @sy Sybr intpdhe synthesized

PCR Hﬁpl#ctsgﬁ_ ?cén%@lr@febé’éli P{/ P HEP M dledufd %En cll\ie:ved from a

materital”is typically total
quenicherl awaleciie; ommunamerumdrgumhemrm@ec@%s |arp; fnegrpogaigd into an

ohgoﬁgéléc?t o@%b@%@ﬁkﬁg@) |leA Ii$i€cule following DNA strand

spec e ISO ate froma varlety of
extemrprfrem thmcphrrms qhgnmnleoildmal Ehe foligpRusiestide prpkgds displaced and

degré@éc{) ES{ e gnz(}lr#] WEide %%lllgl‘? or aneofaqz E@Igltne%\é’elh the AEOPERIGLIe, releasing

prostate, brain,
the repartar froki theayuenpheranalaie.dplope variatippnigaown as Sparpion®, the probe is

cova%\‘lﬂg)fnkeléttg ‘1‘?% r{q‘l_:‘ladder etc., tissues, fromprimary

nour cel | 1 nes and from pool ed sanpl es
from heal t hy donors If the source of RNA is a tunour,

RNA r exanple, fromfrozen or
Rev%?@ﬁgg%$' gfrggflfﬂlf% (g?ed and fixed (e.
RT-AGR cah |ba used é@l):ompalaﬁNAdm@ISe@ dlfﬁaﬂentfswyﬂce peryatiansgigormal and

tumtﬁ%{% s, p tlhgépgv#thélﬁgdmégfnﬁ)&ﬁatozcltlénl'tgcc:)téc DNRﬁﬁems of expresswn to

discriyinatesbetweemeloselnelate RIN‘AScamd torarialyza RMERStregierei on.
The two

" 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 cell lines, and corresponding
normal tissues or cell lines, respectively. RNA can be isolated from a variety of samples,
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 lines,
and from pooled samples from healthy donors. If the source of RNA is a tumour, RNA can
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nost commonly used reverse transcriptases are avian

nmyel obl astosis virus reverse transcriptase (AW-RT)
wanaa7/Moiomey muri ne | eukaem a virus reverse PCT/NZ2007/000029

transcriptase (MMLVRT). The reverse transcription step

is typically prinmed using spacific prinmers, random

hexanmers, or oligo-dT priners dependi ng on the

clrcu ances e e n
ve oRfSRE NGNS ol RGBSR SOt s (0.
formalini-iixgd ptissaa sAmpleRNA PCR k|t (Per kin Elmer, CA USA),

follow ng the manufacturer's instructions. The derived

cDNA can then be used as a tenplate in the subsequent
The ﬁ?ﬁﬂ%teps acgemxpﬁésslumughﬂhbdwmp%p thesfeverse teangariptionyof the RNA

t her i
temp%;% "g%l éﬁ,gl} oy?"i@ %Qm%mm%ﬁg%%ﬁfnaé %I?] r%]agloré The two
most5 cerﬁmonlycluead erexetsiev trapsdriptaseachre avign- myenblasiosis oiingg reverse

’crans&w%%qelzJ gélﬁ?ﬁr) %%td' I\‘ﬁblfz;“% H&Hﬁ ?Mﬂﬁf \(IHDS r@gé?sé ¥r%h§&|dtéée (MMLV-

nuc ity
RT). pdihgnevese trandoyiptiern giap is tygato;allmpzmepiou&m ap@mﬁmm@qrg, random

hexalmt?iﬁ éogrgg&% g?:B&He&Q (r:hacle Qg&m@%}é &ﬁé‘% %%%%ﬁ‘jﬁ"&etgt@!ggﬁt ofPexpression
profilimgt nﬁarsemnmle;ﬁectractedgmmcan degavemspitiapaeribegpising a gfengAmp RNA
PCR d%qgﬁgeﬁlgﬁtélggr pSAz ﬁ‘lé\gﬂé}l’fﬁé SRnuBRturFs msgg jonsS The derived

0 detec cle e sequence | ocat et ween
cDNA ken then HeQRegrasrasiesplatain the @blasaqyeﬂo‘?pla xeagiignbl e by
Tag DNA pol ymerase enzynme, and is |labeled with a
reporter fluorescent dye and a quencher fl uorescent
Althoargh theMPOR | sbapecar mwmfstbemstabdmwnedap@pé?nt&w9@'ymerases

it typrc%éggﬁgfag$ the ?c& b’tﬁﬂﬁgﬂagg WHich hhes E:t' @enﬁd{&sgﬂ?;ﬁwf}f But lacks a

are on
3.5 lbmofmgdmbeem:lprIclerrlsmacMw e'BB-tSL JﬁQMane(QT lbrtmca"y utilizes the 5'

nucl%%ﬁp@}ngsc%e‘%}ﬁéﬁ hct?ra gﬁaséqlﬁe reg&FltJ]alﬂ ndlzablon probe bound to its

target amylicom, butany-srgpmieavith équivalent 8’ niisleage actswtg ian berusad.
the rel eased reporter dye i's free fromthe guenchi ng
effect of the second fluorophore. One nol ecul e of
Two oliganutientidiy primers| arbaised éelgénaratearhamplicondyrieal(of a PCR reaction. A

third %}Q&%&Ee\?ﬁggsortaﬁgbg% %%E ﬂQd of dbiRet Hirdetiiae NeAuESROESEd between

asl s unt tatlvelnterpretatlon
the teb POR:pritaes. Tregirabe RTnmeﬂdemle@yﬁ@nfwmlymra@ enzyme and is

oo BT e AP By TR en st B, sy mor o

emiséiBarfidcm e repordpdye mdqlﬁﬂrmbgtébm’tbe qrershing dya wherhe two dyes are

Iocatgfgﬁ?ﬁ?gcﬁ%&@g C'X'n%;r earr? %ﬁgﬁ% ?ﬁg’lngnjag gﬂ%ﬁéﬁtﬁﬂlrﬁacﬂon the Taq

DNATehnsss anymeddeavesshe robern & temalata depengeriiarnar; Jbe resultant
probfgéggt%}ll{scg g%s%g)lala?es { QutioR! aﬁ(f%@%ﬁ?&gtt?énréggé&f]féﬁorter dye is free

I on Phe Syst ém consi st
fromt ther quenghihg reffech o€ the cslaeargieﬂMQMQd dene gnoleadp)of reporter dye is

I|ber§tgg'gc5r€\e;ea1cﬁ r}%or ﬁg{%ﬂéﬁrsgn%%?zéé’ SJn%'Héi’éﬂ? Bh ‘;qllf E}ge SR4URhERed feporter dye

er rmc
providep thef basis fooquarititetive intempratation of the data.

TagMan RT-PCR can be performed using commercially available equipment, such as, for
example, ABl PRISM 7700 Sequence Detection System (Perkin-EImer-AppIied 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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fluorescent signal is collected in real-tinme through
fibre optics cables for all 96 wells, and detected at
wOheo708Do4 The system i ncl udes software for runRCIANZREDS/000029
i nstrument and for analyzing the data. 5 nucl ease
assay data are initially expressed as C, or the
threshol d cycle. As discussed above, fl uorescence
. ! The syst
of & YRGS ekt QR GE LA o (G CpRRE SrtRRNRRR, The system
amplifies|safipiestin @rPG-welt faroat orraéhgmonvclam dPuringeamplifigatiase iaser-induced
S ' I d
ﬂuorééc%ﬁﬁglgbﬁl Ies oﬁ%céé éﬁ%g@ h?JL@h fitrd ‘E%'thll:%’ gé!blgg kb QPO wells, an
dete¢tg@ER)the GRPe The émtemamplaﬂesaﬁoﬁwarﬁh@r FRYOIFER th%émﬁ’qruql?@t and for
| tinme quantitative PCR, which neasures PCR
anal%z%&&tﬁgtcf gaicurml ation through a dual - | abel ed
fluorigenic probe (i.e., TagMan probe). Real time PCR
'l i ték;:?éé%@&' (O IRESHOId ¥feidCRs di d
5" nucfaSS. Eéyqﬁgtﬁtéu?tgét LT at%s\?%ﬂ BRI HiesHold tieie. s Jiscusse
aboven ﬂucmeexerme valiescaretreporded dblHBg evemgecles aq@éem@smrthe amount of
prodn&fém;&ﬁré&% Bkt pBfA Lrﬁthtehﬁnﬁlmssﬁn a8 T BBt #Akh Bk fluorescent

CORt al ned w t eepi ng
slgn@] eenﬁ'Sf recordgd reRtatistigally élgnlil'é@@il I$ thea?h@sbpld\ﬁ!/ﬂéd e.g.,
by Held et al., Genone Research 6: 986-994 (1996).
Expression | evel s can be determ ned using fixed,
Realgdime QuantitativeReR (4PEBLies as the RNA source. According

A mgr% d@E&t%ﬂSﬁJn of thtehﬁl' ﬁaseaiq[]é‘ W iHePeal BB qidnfRfi%e PCR, which

pr obes are deSI on I ntron sequences
meagires EGR pr@duﬁ@cg@mé Ign Buougfpa |dualelabelﬁ¢h ﬂtdw'@mc probe (i.e., TagMan

prob@)nJD ?ﬂéfgﬂfel pERe id EBI%‘bat?ﬁlee ot with SqudniitEivé FHo‘Pr%tlﬁ\ﬁ‘eS PR and with

neation of Intron sequences W thin the
quar@tgws compagattyanPER. ddhe feymefusescry integnal aeimpetitor for each target

SGQL%RE% WMQ%&ESWE léeth%e;"r%gé %orﬁér%flfati‘éﬁ‘égnﬁ%ﬂt%d within the

samplheorahsnsekgemmgene frRIGPER- | Fwthes details QF%PFOV'dEd e. 9 by Held et
m@g&ré{@@%sf%‘ﬂ(qggéyel | established net hods of
ro

rimer and p deS|gn In order to avoid
non- speC|f|c signals, it is useful to mask repetitive

Expra$sibif el rF BL rbeﬁé}ﬁ% ﬁﬁﬁi f&@@%ﬁﬁﬁh%ﬂ&id&&%ssues as the RNA

priners an probes easl |y acconplished by
souressi gcoltingRispena aspedtal the daesam W&ﬂtl%l%CBrprlm?ré and probes are

des%ﬁrfﬁggbo{ ngoﬁeﬁ{ﬂr&[ sgahérﬁ'gg Sresdfi o C’rh‘éeg H@'tstbeg%rn?ﬁﬂéd in this
uences agai nst a library of repétitive el ements
embmmenbtﬂus fist stepue the pamedprebe dasigh i thet drlinpalinn oftipfyen sequences

withiff ltﬁgﬁgﬁ@s a'ﬁ‘ﬁs r&ﬁﬁ Iﬁ%ddony}%' ﬁﬁﬁlglg‘%v%ﬁéﬁl’@ Qﬁﬁﬁa@aguém%‘ﬂ@DNA BLAT

e sequences u5|n%
softw;aﬁmwbvdolaed py ttﬁentiNed V\@GOEGU%%H;Z (4) 656-64 (2002), or by the BLAST

software including its variations. Subsequent steps follow well established methods of PCR

primer and probe design.

in order to avoid non-specific signals, it is useful to 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 retumns 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);



10

15

20

25

30

35

avai |l abl e primer/probe desi gn packages, such as Priner

Express (Applied Bi osystens); MaB assay- by-desi gn
wOApplwed4 Bi osystens); Prinmer3 (Steve Rozen and#CHeizeen7/000029

J. Skal etsky (2000) Priner3 on the WAWVfor general

users and for biologist proggammers in: Krawetz S,

M sener S (eds) Bioinformatics Methods and Protocols:

o g3 9508 A Mogls Bt BRI St E Rosen S Dl 4 Sraletsty
(2000) PriRGR3 joni the W\ fag general ushss pnd farrbidlegist prograsmers dn: Krawetz S,

Mlserke(; |e M{ﬁ.{}%b@m.c@”ﬁleﬁoﬁs CAY %to%;ﬁgeﬂem(?%tm Molecular Biology.

I Mer sequences, sequence.
Humara BresstdtowaNJ, pri36BSR6pri ners are general ly 17-30

bases in | ength, and contain about 20-80% such as,

for exanple, about 50-60% G+C bases. Meltin i
The mesipimpattamtefactorst eansidessl infoCREuimer dlegion mlwgﬁ pefper lgngth, melting

temp?rg?ucl;g,(@'ng,r 5%@'698' cf*% nt, gﬁ&g@ é:o‘?l'iepléd‘léﬁtgﬁf piEA8LgUPRes, and 3'
end deigeéhanb b penetal, ‘(Aptlreal BCR, prmen'em genere ﬂg -30dpaseefn length, and

Pri | I
conta&lag[)%gb%é%r or ngrratggér")}mér ?2’?9{ %%O\%r K, @abases Meiting
temppraiuré8 belviEen 50mnd 8016, &d.f abaut S0pto ﬁﬁ)°£atareﬁym¢allvcm§ferred For

8, PERL i, 48 ok b6 4, 88 pitgreacn, . . o ol
Gend?hlmmsems forTPCRI.PrimneriRasign ind?CR Fﬂrirmﬂ;r Aéﬁgoq@t% éllanual Cold Spring
Harbgle ﬁ?tgaéataF@ﬁ{%%gSNwlYO{P mﬁigs 3;9 13%295553%1& 434 aelfaha €Optimization of

closures o are her eby expressly
PCRs irc ®iGR Pattecblé)yA CelidertorMethods and Applisatiopta GRS $ress, London, 1994,

pp. 53 1];,]f]aﬁ{j ﬂ%lté%r el'Xer me%léb?rprﬁﬁecroarﬁ&rb@%élq_ﬁ eﬁleﬂﬁﬁs Mol. Biol. 70:

usi'ng mcroarray technique
520- mpn(m) othep eoﬁnel disdbsuIePN whish harenbereby eaxpresslyi ingefporated by
f fresh or paraffinenbedded tunour tissue, using
relerei®r oarray technol ogy. In this method, pol ynucl eoti de
sequences of interest (including cDNAs and

uc eotl des) are plated, or arrayed, on a
M'crﬁ?rgg%gﬂﬁ Sibstrate. The arrayed sequences (i.e

Differeafialuexpressitinesin alse berdentifiedhr oro¢ondicmed uping jbe imigrearray technique.
Thusp%% %l{ s%goggg ofild. O CEPIE & tbbsl?ﬁég%&@& lhnEﬁ{é?ffresh or paraffin-

Just as I'n t met hod
embeduedcmrm:fur RNaue,y psiog rhigrdasray deghnaiegy. | do| thisemethagmpolynucleotide

sequgﬁg%g?ft ﬁ@égi(ln%rudﬁ\gnﬁf\b?«él: %éé .olllq,ﬂﬁxglelgmgsg bﬁf&?g’g&‘a%}ga ed, on a
micrdchipisubstrate. eThe a afrayadi muyntta;rﬂ;gr ga@tprq gr@bgqs) are|then hybridized with
spec{flg%%@guég?tﬁ&% fi oﬁjiJ E@E o?fhs% df?nt?reemi Eartgrgéféyoﬂﬁst aSWthe RT-PCR

ract n or archived
methibd the|sonrdei of eRNﬁptypm:ély laémtbblalslédsqlais@ﬂpm hupaaretuseauss extumour cell

and, fixe Oines! ST RAAPLST beiBbIStRd from a
lines,, pRd cQ({F g%(%r‘%ir%ppo ar e dé& |Jpzf'%ehs%nre%ed l|%ra1s ever I\Yﬁg
variety bhprimaryptusourscer. tumour cell lines. If 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 clones
are appliecf 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 nucleotide sequences. The microarrayed sequences, immobilized on the microchip,
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In a specific enbodi nent of the mcroarray technique,

PCR anplified inserts of cDNA clones are applied to a
weubstmwee. The substrate can include up to 1, PRT/NZ2007/000029

10, 15, 20, 25, 30, 35, 40, 45, 50, or 75 nucleotide

sequences. | n other aspects;1ft-he substrate can incl ude

at | east 10,000 nucl eotide sequences. The m croarrayed

are sHRABIE R&ERybritFARG hh&’tﬁ@trﬁﬁeﬁf‘é’oﬂtﬁhQCh\sttﬁéreerﬁb’chdSnﬂQh@ the targets

for_ hybridization under stringent conditions

for therfpistamane an baeat faastel. 51000204, 400nHRQ. J8PPa9r2Q0Rbases mlength or
50- 1?@3@05&) 158%5002980-1686), 1@%0&%@%00%00@%&%%@% As further
ngth; or 50-100, 100-200, 100-500,
embadimenigothe Q?Pttse@r@?@dorbfagé@cmarra&]g@mbeﬂgleraétri%e1r5 20, 25, 50, 75,
80, oi glge%;agggﬁﬁ EQE?‘E 0?6]@11'5r qo@bo b@izsg% -5bh ‘i*oﬁscﬁ@%bf amo 80 bases in
lengthases in | ength; o’r 10 15 "10- 20, 10- 25 10 50 10 75,
10 80, or 20-80 bases in length. Fluorescently | abel ed

pr obes malgJ generat ed through I ncor poration of
F'“°'?F‘ERN'¥§%@'&" AURARIEPeRe May\Per grnarated thraHgle ingerpasatiaps of fluorescent

nucle%h’&esew fe@é?s%%efrfs@ﬁﬁtfoh%? RRA SrabRisfds fissukd %?In?&eﬁDMébeled cDNA

probes applied to the chip hybridize with specificity
probespapmdie te H chip hyhidizswith spegificity to gpehppaltaf Do ap the array. After

stnnd%? QiaB8ing %o F&H&)éendm%e‘é%ﬁllyf bl probx sk Bip l?se§ctan‘i1€8 by confocal
I'p 1s Scanned by confocal” | aser m crosco

'asera{ﬁ@quféﬁap)ﬂ@& Y. eneihendetaglion malbrdasuch MQ“-Aﬁﬁﬁﬁ'er a.” Quantitation of

hybn@iéﬁﬂn‘ bfttd=RA %ag}@dbéleﬂieﬁﬂtdIISWs Gbr eé%@@ss%*iérﬁ%ﬁ%&’re%%@ﬁ&ng mRNA
lows for assessnent of correspond |n? abundance.

abunmcw MYith dual elpur flugreseancenseparately Jabgied 9DNékR§P'EQf ggnpated from

two s‘Uu?&%Sofgﬂﬂﬂrél'Eerﬁlbﬁﬂﬁéa pafPwiseUbGRE a‘PlfayR'\‘leh@Fé!atlve abundance of the
ybri di zed 8\2,51er\/| se to the array. The relative

transartmw&ﬁt theptwa pRUrERS: RYTISPRRAING F%ﬁ??'hép?\?!ﬁﬁ% 8epe éssthus determined
smuﬁ‘é?fe'bﬁﬁ?oﬁﬂ'é&gmb%ne BdibcdPRFtHid i@.‘i‘iegéft%d' i dbl $n Example 4.
deternined sinultaneously. An exenplary protocol for
this is described in detail in Exanple 4. The

The fMinMtaiied sk %E%yﬁﬁd&ﬁ%n%&éjb %Bﬁ\l'éﬁ‘brﬁfafngrrgﬁldfbvaluatlon of the
conveni ent_and rapi d eval uation of expr essi on

exprasgiondaterder |asgeyaurnbers of gensss. g%f?@é“et%%hﬁ@t bredishewpdo have the
sensiB@B reg PN td QetBatird REnstRP&! Whitht éfere&BHéSESGi at @ BRRples per cell,

rare transcripts, which are expressed at a few copies
and tg gepredyqibly geigct 8 least apereximatsly §ug-fqld differensgs in the expression levels

(Sch&iboétodf' PR INGtit Wead. Wefl Lf@l( bs r(%ang§-1ug (ié%g)exﬂfc?éaﬂagrbnaly&s can
| evel s (Schena et al., Proc. .

be pqr@;mqug_cgmqrglg%ﬂallam @,qgm falipaying; manufagtuper's protocols, such

as b)pﬁélf'lé’ﬁﬁ@ﬂf@%eﬁ&@@ﬁ@hﬁ"t&dﬁn@%@&| mbhﬁaeﬂiiirﬁﬁ'yt technology or Incyte's
|'owi ng manuf acturer's Eﬁo ocol's, such as by usin

m'quaﬁéYl@Wﬁ@Qh T hedrvaiopmest aiicsRaTayl methass, éprrlarara@&aleaanalysm of
geneteQBFé@Qi'oﬁ gﬁal@'s il pssivhe ® éEa?éfPéVs’EéHaﬂcﬁW‘fb?|n99é(culémﬁarkers of cancer

devel opment of ‘m croarray nethods ['ar ge-scal e
classifigafionsang qiicojes eragigipe isa W'%Rféwa WesSible to

search systematically for nol ecul ar markers of cancer

classification and outcone prediction in a variety of

RNA {salafien,(Rysifiication, 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 fissues are disclosed, for example, in Rupp and Locker, Lab Invest. 56: A67
(1987), and De Sandres et al., BioTechniques 18: 42044 (1995). In particular, RNA isolation
can be performed using purification kit, buffer set, and protease from commercial
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RNA Isol ation, Purification, and Anplification Ceneral

met hods for nmRNA extraction are well known in the art
wana7aveodi scl osed in standard textbooks of noPeTmNzaes07/000029

bi ol ogy, including Ausubel et al., Current Protocols

of Mol ecul ar Bi ol ogy, John Ws-ey and Sons ( 1997).

Met hods for RNA extraction from paraffin enbedded

: i ! .
mangiaSRIERS, SUcf o GBLET Spoldte SRRy ReRIGtons. For examle,
total &NA frBimodadislinicylies ca®: betizolated( uskeg Riagen RMeasycminieolumns.  Other
comrﬁ'e\ﬁa{u?%v%ilé&@ RAR 61 RSH &?sf RSudss Mb&téi‘ﬁpulef CoRtcid® HilA and RNA
bufTer Set, and protease from comerclal manufacturers, . .
Purificatitn a6t (EBIRENTRE o, dMadisero Wik anchRageffinrBleck RNA Isolation Kit
(Amﬂaiﬁﬁtlh&z.t I5: RAR r Eﬁ@%heesarh ﬁ%caﬁ% fdoRife s 8hh§ RINA Stat-60 (Tel-
cul'ture can be 1solated usin agen RNeasg i ) ]
Test)ri RNAqoepared fro6t tusmour candedsclated, 1o gkampleebyrEgsium chioride density
' ! its include MasterPure Conpl ete DNA and RNA
gradigﬁ‘?‘%?a"f“]éfg ?tg’ﬁ" Kit (EPI CENTRE (D, Madison, W), and
Paraffin Block RNA Isolation Kit (Anbion, Inc.). Total

f - -. - ) )

The ks & pinrpSiifiafi MofiRa BF plEfg Qb phesshih [ e, paraffin
embeddedatissiiesf es tbraRPAe solye.c nsluging: MMBNAJisolgéiar, pyrification, primer
extel] éﬁ&%mﬁﬁﬁgaﬁbﬁ #ﬂalat]f)il/é}{]in vaR6us behiRhad jotiridt BHRERFc dx4@ple: T. E.
protocor-1or prorilTng gene expression usl n? fixed, _
Godipey ef &li deMotadd Blingniostinge2 849t KO0RNK sBRrdh et ahcflidinfathol. 158:

419-%@6@' By apﬂégkés%ﬁt%ii\i/é)'&roo%é B HERNSIRTY 886Ut 10 pm thick
anplrTi‘cation’are given 1 n various published journal
sectiang iof Ipasaffif-embesiderh fumour tisgue Garplasy dheRNAjis then exiracted, and

. . ' g9 i t i ir and/or

o B ENA B8 s 7 By PSRN bty M
amplificatiers stepsamey bai inbluded. tif ngcessaty: and RNAtiirexerse dignsgriped using

0] 1 S .
oend T FrbhSLTIARY oy WPHC Al WTEA e TG Bty o
bestarsdtmeints option(s)eavilable dacibat patienban thebasispaf the saargeteristic gene
ex r%ﬁéﬂ éétfe% IR AR RPsafpk8fhinddf necessary, and

P I'S reverse transcribed usling gene specific
pronoters followed by RT-PCR Finally, the data are

Immi\{}gmgg%&gﬁg{r?%&hiIir\g,tég}ﬁicgest treat nent option(s)

patient on the basis of the X
Immohahistochemisiry metfwds ars @lasssiitghlefar detesting thet exnressignylevels of the

prolifg?%t{oe uﬁﬁ%H(er? YMhe tﬁé@éﬂt qﬁ@ntibmmﬁﬁlﬁﬁ ?JRBB&% Scltrr ¥ntRBFh, preferably

om Cs nmmuno tochemstry nmet nods are al so
polysional abtisera candimosicpreferabihmoasgieral entibpdies,enesifisifor gach marker, are
| § ' rk i o t gd tiyPRiredtNiaBeling of th
ssod G SRR, 12 bl PP 88, 480y Paredbeing of e
antibmdissdbernselver] formxamples With aadipacive daliels: Auorseer dehels; hapten labels

speci.f (o) .
oot BEUHE 4 BT L51s 158 Kot oy st prosonatase

expressi’'on. nti
Alternativelly, ruplaifelechprimary 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 to analyze the polypeptides' present in a sample (e.g., tissue,
organism, or cell culture) at a certain point of time. In particular, proteomic techniques 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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anti bodi es thensel ves, for exanple, with radioactive
| abel s, fluorescent |abels, hapten |abels such as,
woiizet7ioa190er an enzyme such as horse radi sh per eRTOE2E7/000029
or al kal i ne phosphatase. Alternatively, unlabel ed
primary anti body is used inonjunction with a | abel ed
secondary anti body, conprising antisera, polyclonal
antisera_ or chonal_ a0t -« YB.66 Ay f ; ificati f th
PRI U SSeT DLy 12 puiabis e Sea s YBTS PACE), 8 fodfifation of the
individiialspalypeplidéd rénovenedi frorn Hbe gef, ead byr @agw spesteangtryyor N-terminal
avai | abl P ] C be.. . yz . thod
soasB e BIE (UEIRRELH ot B Bt “Erincs matvoce e
valuabiegsupplements tocather methiods of gene expressiasi Rrofiiisignand fan berdsed, alone
ln part.i ar i G.t ' . k £
o i g i L 0L o SRR L 6528 1t peon rrs o
the peeseabiplentioal so referred to as expressi on proteomcs).
Proteom c analysis typically includes: (1) separation
of i ndividual polypeptides in a sanple by 2-D gel
HybridizatioroMethosis Using NciACGEcid Peybesdieiectivectoriadaker t he
indiyidu I Lwoe I e iz d
Thost Artedl ByaBE RERS YA 4BE QYR BEpb10R et yiging uncer
approyridte sosditidnst With (RiNA ousDNg\ Beérbiedf fromdbe dest samnle éharpbrook, J., E
. ad ) t 10851 pring Harb
it £ Bt R EE A kB ey B 5 G Haror
LaboratoxyoRtzss:aColinSpiingh Hartasr (28@1)ho dEhese gneibiods icanhee applied to BTM
. pr.educt f 1k rold Lan I h FETSYol icall
con AT o IS 9.1 CRRAET TR0 S SR paney v sty
labelBd alithsa fedresdaint er faglioagtid modgculEhigsen detastignans| guantification. In
bL et 0ghh iz BN i hEhed Ad tly labeled
someoplcafyion el B cff B2 fadgR i PBabbned Aresconty labele
struct.bblAo denhianes signahinténsity e(biolte,aiiS..eBrapshest GO¥A sipnal gmplification for

. i t . i at.j M. | . i e _
e bl LS A0 A, bt 2 201
35 (1998 s UnbybritiiSdrlabe) isHennyed bg @stenyive Taskiag ifloMoialt selitions such as

b lied der e
0.1xf$%¢ PRy 5ﬁp§%§ &%@%ﬁkﬁ%g%%ﬁﬂb% bt gggﬁ%ﬁloﬁr by fluorescence

d "sda reparati
detettjopi omldbysiloatetryecf gelt images] Tbe esupparts ®an bglisehdt sugh as nylon or

. | b i £ i o0 w8 .
ivol 45 PG A Sl e R et Ay iged when i
liquidhuspeasibn.aitcalled, washing axtpinticstidnaths) kagads mayche magnesic (Haukanes,
enhance si . l.ntensi . > y
o SR 5 APl f eResp B Mg by 1, c000
(1998)) @r dlucrescerdlydatmplech tresnabie fiow chtonletry{ees fasexample; Spiro, A., Lowe,

.o oy 85 S i it i1 bl Shantaon o
DNAsSaruenasesiUsing FBSCC ytometry. Jap . erfvo Micro 86, #25§-42365 {2080)).
anount of hybridization by fluorescence detection or

densitonetry of gel images. The supports can be solid,
A variatibn asf hybriization riechrotagyl sl thee QuantiGane Plex® assayi (Genospectra,

Frerr?gnt)mv%ia'ls POShS e a PRAISsdeRB bédld® JhpBot dinfif dbifieRed "DNA  signal

amplification. Still another 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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l'iquid suspension. To all ow washing and purification,

the beads may be nagnetic (Haukanes, B-1 and Kvam C ,
wappl7ioosoid on of nmagneti c beads in bioassays. PCT/NZ2007/000029

Bi o/ Technol ogy 11, 60-63 (1993)) or

fluorescently-I abel ed to enaple flow cytonetry (see

for exanple: Spiro, A, Lowe, M and Brown, D., A

d Metho © ed Ident|f|cat|on and
E"sz‘aﬂﬂ%ﬁa W"&'o%ﬁé éseqlg&gk%gs ing Fl ow Oyt onet
Bneﬂ)ﬁphlsanﬂwich IMISAcassﬁys mmﬁ;&lm@ssr (reoodpnal antipedy agalaﬁ the BTM is

hyb | d| zal h [ I F
ounggg 33?0 g‘i @? r oS ECIs EEISSA ﬁu &%ﬁ( ﬁ@ﬁ’lﬁng Pradsf New Jersey
(ZOOG)t HarI@BCEMndJm mddsmg amlbtdqllebr ad@bqg@tom\magm@ngpld Spring Harbor

Labo orleggi {Zglﬁ ‘?‘ec noﬁ@)gg'imgl))h@f &Qéade‘ﬁgigﬂrbeads nORK‘IRr methods are

nti |ne r
knowasxaatble (@R8&Endpeed: net ba/ideseied| hesgin fivshero dsinegipnalsaniipodies can be

escrj bed | Iy r &
hybri 3%'83' E‘é\?}j é@& 7S gonu@%edé t5 d'bsﬁ)w&%g g;\tll%gsr"f/I p&;r?;gJ Ig'g&éf S., Phage
dlsplaxoﬂactiqmtfedtHeonnDntgmgegmtnmn oHpwnanl iaptipadyrfragmers.ddetagds Mol Biol.

b t I
205 R AR0 B, CURRELR, oA BRSO HRs Gl Kbt proti
prepm&orwehrhd Katevgenisn Theecapture santibodyeis then inrubgtescwithapreparation of
urine é} %%ueg%ro@# %l@z%@e BY vv|k ﬂtdgﬁm e oml)&@le "?‘S\ﬁ&%ed before the

N san assa
antlbpoy/anﬁgmadonmiemsnomnatmd wilimiai $eodipd agtid thah@etgq’tﬁ/lth% target BTM.

The gggﬁgiotsgw%diﬁlﬁggpié%&pg&ﬁu %cp téeﬁuor%i%(%m&e&% *F otl'éer reporter

ess ersey _

moleguld thahean Rithettbe n@etamted ] ohnesnzsanat@bmas’mn r ity third antibody

S B th tion
con]l.'%t%? H?lr z(?'[os et e N%ﬁélﬁ/%ﬁr d@é'%dsﬁk% he preparat

continiggrthe erm eambe oundriedbe rsuppcme ot/bead apd dhe, taraethantigen detected

dwec}.hj/ M’l‘tF @&%‘Ng%&#@g&%r rC%E' L“Iggge?@é% r‘h‘p’ﬁ age anti body

libraries (Hust M and Dubel S., Phage display vectors

vt oroipuceii eBa@SE  pbaes gu T B GRA R are well nown in the

art ahld hesg act Be desoribet mgreii furierar e bl ocked wi th non-t ar get
protein preparations and detergents. The capture
anti body is then incubated with a preparation of urine
immahodiétestioncont ai ni ng the BTM antigen. The mixture is

o NG B 50 085 6B it e i o

plastarfget bBﬂiNbr &’ére:es patlrmﬂs taken m&;re iandtafier suirgefy to remove the tumour,
lmmﬁxgcpdgg%?tgﬁ ?oﬁh}%rl%&&éﬁ‘iﬂ %%%%%Fs lgg{aﬁg%gwﬁ’\r otRENEIncERP ﬁ'fc‘da\’ng but not

In an enzymatic
Ilmltécﬁamt i eolorttatyi mbnereahn r dvarien, bogjanonts, ugmredoetsopbageal stomach,

end %é[tsghd &E’\arlﬁ\ggg GHTI n%eteé!lci er]ﬁta'r%‘?lfé(m@kl_m itk %ﬁn urine and stool

on-contarning the
fromhﬂauvérbanddnpaﬂerm)ort or bead and the target antigen
detected directly with an anti body reporter conjugate
(Crowt her, 1d.).

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 fiuid 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 indirectly with monoclonal or polyclonal antibodies as described for



10

15

20

25

30

35

Met hods for produci ng nonocl onal anti bodi es and

pol ycl onal antisera are well known in the art and need
waabo7meiwescri bed herein further. | munodet ect POWNZR@7/000029

nmet hods can al so be used for inmmnodetection of marker

famly nmenbers in sera or plasma from bl adder cancer

patients taken before and after surgery to renove the

|mmuB8HD#éﬁP§m{f;pryhg\g?r gﬁ&é Cfgninoéorngrd?s ar %HS' th%h% tdh be spotted

ncers, inc not m t ed
directiyoonto olemtsrahed witlpauh eriorelegropbostic gﬁparﬁ!@cpra ignal can be guantn" ied by
esqphageal , stomach, endonetrial, and brain and
dens"%m‘% bdet ection of narker famly menbers in urine and
stool from bl adder cancer patients. BTMs can al so be

m%%hece?gqltgg? oés%‘oq@]n{prgﬁérgﬁoﬁ%bﬂﬁlrﬁﬁ% Séfmdi@rﬂcubated with a

gues such as
monddvmhamcéynlmal abiibmdy (@giainsioiive BTM. g negetion @theruawr@ted with inert

bead§ Ma%'o?%?r eg?B&@c{r@ééldﬁi‘gﬂﬁ%\{%&tg ( 1999?@ pHﬁélHQl( or protein G.

The pmnim@bboa beads gpevifically nterpetrwith mantﬂmels| fggu'egcﬁn immobilized

compFl)z-Bi ?;daﬁf& g ci)/ﬁ‘aﬁ@[%mbgﬁ bWJM far dtﬁe %ES&WO@B\W%@WW%}"IB@ ¥8{ind BTM can

s un enaturing or non nat uri ng
be detedtddl bhd neantified by iromenollotting ot BEISA. r ansferred to a
menbr ane support such as nylon. The BTMis then
reacted directly or indirectly with nonocl onal or
Threﬁﬁbmahaaahlmnbhbodi es as descri bed

For ts&%{g bjg‘ng?qoogwsrtegﬁﬁ?ég §1’ Yin Stk thcfes' reshan %‘Pﬁ?yses thresholds will

e protei ns can ted di rect
be dérfvied thainkill @nebleva sdrople tp be called gtmqrmﬁ@y@pr aegatlve for TCC. These

thresfuﬁ ?rrr‘?mngﬁr e%e%ﬁﬁé? C%pﬂ%e a%léﬁE% bt €4nB¥s dftNBAtlcPiE WG are being

a So | e preparation
mvestlgm‘edlfon thg présenBa oF TECH bresholds mayt vary forsliftrsens test applications; for

exan{)pgee t%,’q,?gabgffn £i,80 gﬁ t%gﬁﬁ{% e&o%ﬁlaﬁgrqﬂsc%a%ﬁgg:\rﬁfggbeéjBcraieﬁnlned using
cohopte lof patientsawha ere/ﬂatdelﬂmeaﬁamolbgncaltayamus Angitese thregholds may be

dlfferi%H{) tgrechﬁe 'ﬁﬁgﬁ% tteg té)FoﬁJQTbégnéél) wh P&ﬁﬁoﬁer%ﬂ%ill&hé@f& ¥CC recurrence, or

e an ormmgianlmmllzed
those wvigemeéngatw. foodhye BrEseRcs iofjarolegical BYMpteme syeh@s hematuria. A

bef bEfci§N@ the required

el S8 B BIRRR 0, S AfY B BEAaE RRBr Y SpEfigA the req

cllnldaEfseﬁhgﬂmat an, Bospecisiys thati allgwsowaseraple éﬁ@%’ﬂ\ﬁﬂwthwt excessive
L oS e Y$his spbBfiG§hahy Be Within the range

gt E ol P PSRRI E R 908 s ipfoe g

of 8@}90%9r Apoalietmatue anethed) & iobtair @rte$t;tl:|rean|§is§ tohplet ﬁ@;psdtylty against

el ey mn 1BBOHE ot of inflexion of the
SPE%AEEW é‘?{t‘@ ARG tgﬁteﬁ'gép'élgg Rﬁ\(/)gfs] %%) 39’? s Eﬁ@ presence
curvef TCC. Thresholds may vary for differ ent t est
applications; for

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 consequences

associated with them. For 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 could be associated

with a recommendation for a repeat test in a defined period of time.
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exanpl e, thresholds for use of the test in popul ation

screening wll be determ ned using cohorts of patients
woha7aweokar gely free of urol ogical synptons, BOWNZR@S®00029

thresholds may be different to those used in tests for

patients who are under survei2-l ance for TCC

recurrence, or those being investigated for the

Mot 38F BBirind e Canchf WRIHRER i tfihes MRt cal
In sevenakbmbbdimests, epsaystiocBTY gan hendesirally gasied oyt Ancigine samples. In
gene?aqt %E{F\g stfa'aéss%ﬁ %?o gsﬁJdéE}tlHé!st &Hn@'érﬂvﬁep’h&@ssﬁﬂﬁ@é@ﬂwds are

sehsi essi ve numnbers of pat Il ents
knowneinethei ag. fubwevepo@rt pwose@sei filystrations usipe deyeleiof y2 BIM can be

quar{%@e&(’)\%% ﬁk? | stah ircﬁ ﬁxﬁﬁdﬂﬂefﬂ lrﬁﬂuﬁﬁéo%éiﬁtabé’ﬂl (EI$0d For plasma

Is to plot sen3|t|V|tge
or sengniassdyss pécutlf almmyoifmprqﬂelﬂy diluied sample artsedallyglilyted(standard BTM

rves t hen, sel ect th
and 275 R&f%-ﬁagﬁtcgpwgﬁe o Imat ng"l"R{ ﬁ?‘éﬁ %Ife Lgkﬁed to wells of a
micrétist pla&y pser be3d-mi rmlt@rlnmbstlomperioqoabstl‘me ttle fwialis care washed with

o oSSR 78 1 BhEaRCS et BEREES 3 AR ARE Y. souna

complERs® of BTN Xmiip beti-BIM estibouyyareatrent incebated t withy aul—;shenylendlamlne

e g P b A 4yl s,
the éﬁso%ﬁc@éﬂ49¥2 i is theasgreddeith amidretite plates Eaden Uk car be appreciated
that GpE T8 andboies RRTLr Bienpaenal Shfidiis GiiiveiolR, aRRRM. 2, o

period of time.Methods for Detecting Bl adder Cancer
Mar kers in Urine

t
ekl e S e 5 e B BT e @R R ol pranes,
lost fi6medelis upbRicel deathosr (@) santaingd fwathiro ‘alpg@lm;tteilet it ohils be appreciated

that g;r&tse 5 @gga pcf%écl:t%ge] Ilr’b{;Ig é&lﬂgfs %rcfd%t%h?l?y %fa‘éq%gig\ﬂ@ blarc]délhgancer can
be deﬂéﬂﬁ r%dolf:oy md3_§MIrﬁQiBItlhm’ epqw&slsdnl efdBTMsrig @ sample, or accumulation of

BTVRER Sxgamihy  BaGHE BietRss o JROHSES hile 2588Kcopy, ovtology and
exarfihaforP60Bsls! afxtnélc’cddt @mr@alh‘eée pmcedenelsal Sychdimetiogd have relied upon

iden m%pgrﬁé %-Ic-)'éﬂq—%ﬁ grﬁ a‘[? Weaqr érp ab dﬁ%ﬁ%le ?Nrﬂ&?hlﬁq or in other cases,
in blﬁ;bs?yf bhﬁﬁnsrdfﬂﬁéiblaédéraﬂalla Bseimetheds sifieb fromosevpeal typgs of errors,

| s ar shed t

inchiSie-SpATAIES TP BBt igerBoin e n araer, B i

anti body. Bound conpl exes of BTM and anti-BTM anti body

are then in 0- phenyl endi am ne cont ai ni ng
A"t'hQQESftBrB' ‘?ﬁbﬁ‘lﬁ%'érvﬁ?q‘?ﬁfoc The reaction is stopped
In alidtich@Phstech, MishG&tionancuddsemalsactbrenaf@ntibodi@2agaimst 8TMs. Using

nmeasuyr e cr
et et e BT MV o BRI yedd iR, appor oPoR
metistsi [Orliees potativompatied imidertified siecan bBgeadised imsyfficient amount to be
swtqﬁqﬁg?@@énp%%nﬁ#ntg{q@glog% rse%;%r?éeed o onte Ic|a§¢'es., ngllll-%n%%vg?M can be

used, and in others, a peptide fragment of a BTM may be sufficient as an immunogen. The

immunogen can be injected into a suitable host (e.g., mouse, rabbit, etc) and if desired, an
adjuvant, such as Freund's complete adjuvant, Freund’s incomplete adjuvant can be injected
to increase the immune response. It can be appreciated that making antibodies is routine in
the immunological arts and need not be described herein further. As a result, one can
produce antibodies against BTMs identified using methods described herein.
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| ost fromcells upon cell death or (4) contained
within sloughed cells, it will be appreciated that
wWa8IMy/mep4 al so be detected in the urine. AdditPomaiz2407/000029

di agnosi s of bladder cancer can be det erm ned by

measuri ng either expression2t BTMs in a sanple, or

accunul ation of BTMs in a sanple. Prior art nethods of

g [ LY S Wtﬁé t&in core of

inyef AR ElE) USR8 B mde LB 1 o prS e .
the turmblrooharkens/ edanaf ieck Hergiro AF jagainst an eligeniclestide Lﬁﬁ?ﬁ'a?"ce unique to a
BTM Cs\llthg‘u@% B{eﬂ% c%rn qjen%gcolgillﬁfﬁa yaratoRs ﬁ'fthH rp@&@rﬁ' df @Wcosylatlon

ses speci nens of
can, umdertarnhenwmsmnwas I@glf tOemls-d@tﬁpwV@f épnns]sé@ws that lack usual

u r r
glycog@ <§n5 pa c&ﬁé dfl'ggt W@ﬁélﬁ%s E&QTof tﬁfsdlﬁ{/é'lti'oﬂ lI(3TM immunogens can

1 on ween o Vers,

includen tdeglycosylatedh BIM dfedediyaesyiaten BEM &agmeafédﬂngﬁaﬁvla’ﬂon can be
Yh8GHUT Ritéthatively, BTM cDNA
accor%ﬁ:[? %H?s'@ggea bﬂ }é‘t%?%?%oga%éé%mﬁﬁgds descri be%l Ve ©
can Beeexgiressed gvglycasitionalafigienti gl fines, isueh as iPRkapiotie 68 lingp. including
CR net hods. Once a putative marker is
E. coﬁ%ﬂé?fhlﬂgd it can be produced in sufficient amount to
be suitable for eI|C|t|ng an i mmunol ogi cal response.

VectJn? i e ﬁ%ﬁgﬁ?avgﬁg ?ﬂn’érﬁﬁlﬁwg fcﬁg%&rﬁébﬁla@s li'§&gm aﬂgny Buch vectors

her s, r agnent

t
can be based nmsﬂmgiam verﬁera knawmoifethecarh N@C%/q'i? Zé@gi@ ‘:J%dg’f%atfamfect a
varlegl%{ @Q' findROR Bfo%uge B'lrmgﬁﬁiug@ﬁbéallt line8! WhicNéhr be used to produce

an adj uvant Freund' s conplete
desirad qumtliles pf @TMJI fer devalepnenteofagpesiiien antibeqiase o Rfee (reggents for
Spsea appr eci at ed
dete%tﬁmto?% ngfélljr%?? C{Eg#iggg :‘dg‘?ér?outl nsgb?sﬂfb?%éﬂ,% nmunol ogi cal
arts and need not be described herein further. As a
Kt'-__'result one can produce anti bodi es agai nst BTMs
identified using nethods described herein.In yet
Basefduort ther dissoveri¢srefithis, inventioposrvesal dypestef tasidds £3a; hesenvisioned and

prody%e pIEIPStt elgfg &h dd'fmall %ﬁ'ﬂ%v@ %r(fet&Ftloh %vk@@é‘ﬁod&i&ﬂ KfithSa detection

nt herein or

t
molesaig(en‘rapiurg tpagenid). alngmkpod;memfg L@'meg%qrt]lgg,oﬁ %ﬂ'l%mg% such devices
can %q%}?:osyﬁgé gf?ﬁﬂé ééﬁe ﬁlas\éa&h ﬁ‘aﬁﬂ thetdl SetBPdrt ®high Q)flgonucleotldes as

CITCUHBtanCGS | ead

capturies resgentst thah lmbndwnw'tlmfthgmﬁl\%é@ ben cletesdashis bound. In some
emb%%%ﬂéhve ég‘&@té&ﬁ@irﬁj PRNAI4tSbe éébo?n%ll&ﬁéd"gﬁﬁmﬁnfﬁ'\RNA (labeled

nmunogens can inclu
with atg@,l wSosgdldab,Ql B TRher labely ty Ssgligenudegfidast o titeesibstrate. In other

embé?‘ ?§¥lje@ﬁd o rﬁﬁﬂAbc%na:feC% p%l’t%‘gi B{ShrBOmaKiSg %nl\)FBFrféntary DNA

2S6S Khown 1t he rnatively
(cDNAgrto Ith;e desped oA Thgh ylah@qd g&)NBmaa e lmbgﬁged;tq the oligonucleotides

[in karyotic cell lines, including E
ontr]:eosiq sté%%%[%ﬁo%feegécp Vectors can be nade havi ng
BTM encodi ng ol i gonucl eoti des therein. Many such

Antitl etso(% eﬁ&nbg Esgf‘ Q6ks 33 d&%ﬁﬁg%éﬁgﬁgsgtlﬁrs%ﬁérléiﬁ\ﬁbdlrﬂeﬁtgea substrate

ctors can euse otr
(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 saimon 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 oligonucleotides and proteins are known in the art, and any
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variety of cell lines to produce BTM producing cel

lines, which can be used to produce desired quantities
wohoBMMder devel opnent of specific anti bodi esPOT/NaRéE1000029

reagents for detection of BTMs or for standardi zi ng

devel oped assays for BTMs. -Kuts Based on the

di scoveries of this invention, several types of test

strateggtrﬁ]gggcapgge %ﬁ'\g\é@ %Q[(’?% § B pésggl‘!lgfeql n%lécﬂes b SbeC"ilxged and be

evi ce pre- oaded w
considered stithorthestepaubfdhié inventierpt ure reagent”). In
enbodi nents for detection of BTM nRNA, such devices
can conprise a substrate (e.g., glass, silicon,
In addjtien tozg sumtrate adest kitean anohsaaca;gwﬁu@a%ﬁs (suish gs probes), washing

solutlér?s;t) iéjp a dé {H%F gtal?f‘t bJHé*Pé | g n%l‘g;gﬂfst bnd e MREYA 25O0wdIf as detection

oun ments, direéct

moietibst (€. a3, oys riliplabels, ami thedisap| Kitheen Blgo Md%mﬁm@ons for use

rﬁ[}gﬁ abel ed with cy3, cy5, radiol abel or other
andal ape é ‘to the oligonucl eotides on the substrate. In

ot her enbodi nents, detection of MRNA can be

oo PRGBS hlc i O afIteP Bafiil centary DA (cONY
In onégbri¢siofarobadiments, reptents foritee tastieg therB TMA- TBRb ingombination with
over-%g:%&?%ge U caﬁ%%'lﬁwbﬁﬁteQQ@,g% Eipfop ﬂ'néjl%@lﬂ'ld L}Hfrtaétlcﬁféted urine or

reagen a substrate
unne(aeu gedinents: |ta deteict blaHderegansen mw@nrae saples icouldThg collected from

patlelitg%ltﬁr Slaéﬁcﬁéé\?erglaa@t{ﬁ? E?%g‘kﬁ(za&i e thBni iﬁE fSFJHBQés!B?BFo‘QreSSIon or

i nc uded | ocki ng
treatmeratg eesponeen imdividigalsl with r gmng@cah oﬁyfmpié’(ﬂisf |'f!9|'~l§1"?ﬂj| fﬁgCTOSCOP'C or

mlcrqgggpn? ﬁuc 5 dflasﬁg}g%yﬁ‘gs‘?&héﬁmwfdggﬁu‘ﬂo‘? BhiidHes B Mdividiakadking tested

cess rom any conveni ent source
with 4 ki tthatoesasupes therBEVIs anumfraﬂtlpgatﬁdu a¥riget aRpEeXimaiphh2mls of urine can

be ta?%lj gegﬁﬁéa "FBr s %}fﬂeﬁlétg ?&blsbﬂ%n@bmbé‘%lf&fédbe

ing an excess 0 Ing protein such as
serum al bumin. It can be appreciated that nunerous

A sugslglgqgts |nfc%egepe%irp&loﬂg'ﬂprﬂégl & 'rég%ﬁ lﬂfé‘?pr@fa(%ﬁi (§ software for

Known and anystrat eg
interpetatiorn i of ahlifipldegens aaaus@ssnoeludmgdamr@m’w @aplypis classifier or

fom#f%@@nrgggerptg ifocrcf Re é&?ﬁlgﬁlo‘ﬂ i gL rtgﬁloﬁcd?ﬁ\l@frohm&ractlonated urine or

strat can

urinec pelfets, s év)c agagents ﬁ@rag'a}tsynmgalé hOfa§DfN'°o iralyding\ediifey and reverse
transglﬁ’%g%% %ﬁ (&)e e%gené%}' thﬂﬁg;tlﬁ@altlbﬁ of Y é?MSth@ft th 9ROESM, these

reagentS warydb per wdofoam_@;lastltatg\raj P(e}lﬂignéi ngurlrg L&;Itlgieei SPEGHics gxon-spanning
oot JE4HE, BRI LRSS BRPFIRCE o B i, Teo
polymnérasaﬂ‘and ithee nther buffergesalis dnordNFRs raswired fort FeR BThe kit can also use
other mgt[RHés e} &e%@l'oﬂ Y tﬁé]tr%éé?lpts such as direct hybridization of the BTM RNA
with labeled probes or branched DNA technology; and (vi) oligonucleotides and probe for the
detection of transcripts from a highly transcribed gene, such as Bactin, to serve as a quality

control measure.

Evaluation of Progression of Bladder Cancer Using BTM ratios

To evaluate the progression of bladder tumours, samples of tissue are obtained by biopsy of
bladder wall or samples of urine are collected over time from a patient having bladder cancer.
Evaluation of the ratio of BTMs or combinations thereof are made for samples taken at
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over - expressing BTMs can be incorporated into a kit

for the testing of unfractionated urine or urine cell
weedi7erns t o det ect bl adder cancer. The uri nePeamMIR@s/000029

could be collected frompatients with di agnosed

bl adder cancer who require-gpnitoring for disease

progression or treatnent response, individuals wth

. ur JO i sviapt i | i C, i - fbl dd
s S 5 L O AR 88k s prprpsion of e
cancdror patients-or individuals being tested with a kit

that neasures the BTMs in unfracti onated uri ne,

approximately 2m s of urine can be taken for testing.
Evaldationtaftherapy ofBlagddenGapegr Using BIbdratiasf uri ne can be

Lect . o] PSS e -
To R URYE PR 1 b 5 b8 AL ior v o
obtained eeforetieatroentols iniflatedpl dhgehasedinallpels of i ongt gtiimere BTMs are
o, 5 BT UL oy bl by it
and édrpindudder any itberape knownnia the artj inglusing surgery, i rayliation therapy or

reagents f IS ' udi
onem 3659, 55 PBfobliie L e B3l s8R WRELMAEO, IFRS oo o
therapyjagdnplés af tissueoand/breuBEVarsDbllectad antk analyzad fdidhe presence and
rea d ' ' P .
e PRI U 108 Y Byl TR e o
the patiént’e baselimetiévelsibesbiegratroertarri(andraebyaldeswhtaingd fipmrepopulation
. fo etection..T rase and the other buffers,
of mdtév&chags %cﬁguagﬁa}%ao?@rqg%cégef or PCR The kit can al so use
ot her methods for detection of the transcripts such as

. ) bri di . _ DS
vee AR U ol R e =0 |
In addition tothe! rapidi diagnasiscandrestly detactioh of d6Ce SBiTMomagser ratios detected in
W L ipts fr. ' SCr]

ot B 5B oy B 8Lt FRORG 4 DA REpa D thrapy. i these
applicatiahsiairinenarafiorengm sssiptas cain 8 takde at Digrvals fellowing tennitiation of

rati.os To. eyal j o] ;
systelfn N gRvERicElEP o hfiayeRbult QRACRRORY DtadRERR of {fRidnBtherapy. A
changelih rearkenmalice canfindicateea aedudtion| inc tumpus\size, t indisativepef effective
a_patj ent, havi b er . '
veatfely S g ML e HE BRI oobl e or cac
patiesteorteatmeéntken atdifferent times. BTMratios within a
speci fied range are indicative of progression of
bl adder cancer. Eval uation of Therapy of Bl adder
Use 6BBTMIRdgpessioB Aialygesos To eval uate the efficacy of

t.h f bl add . ' .
i a3 Ly Sy D57 BB by B i and o
exprésaing| BTM familyeembérsaae berused fer tBT Rpplicationscdascriberbabovgs

are ratios of various BTMs with respect to each ot her.
Treatnment is initiated, and can include any therapy

_ Marklsrso eialusatetharea sélectied cirardi krpwau hyman, genesi dtheo genere exphiated are

indic&gd 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://www.ncbi.nim.nih.gov/entrez/.

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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chenot herapy as appropriate to the type and stage of
the di sease. During the course of therapy, sanples of
woizewwe1mmd/ or urine are coll ected and anal yzedCTmz20041800029
presence and anount of BTMs. Ratios of various BTMs
are determned and results awe conpared to: (1) the
patient's baseline |levels before treatnment or (2)
nar na e
typeq Hrplvaa LR K 5o o BEH5Bo BPLAR Rafth the mplacuar diagnosti
arts &at heesl nai beteistribed: in detildgrenss i Qmeoembwﬂenﬁr\wﬁ?"éﬁ‘q gpope of the
It
art 5 gt o8 e bR g E Rofsideta 7R et L ek,
serumor urine can be used to nonitor a patient's

'Metre ponse to therapy. In these applications, urine

/ or serum sanpl es can be taken at intervals
Tumbai-t:olléatiprt he initiation of systemi c, intravesicular

Blad ?rﬁfmrﬁlé{l her Qﬁg ﬁﬁlg Hﬂ]l&ﬁ&(rﬁ”ﬂ}’ot Iﬁlﬂ‘l gﬁﬁé@%r&éodllected from surgical

in nar ratio can iIndicate a

spec'rrm‘tsafesemedatKyﬂxhCDUnlvsrsﬁleHOBPltﬁl GJ@BQe of effective
treatnment. The rate of change can be used to predict
the opti mum t herapeutic dose for each patient or

Uriné Colitctiont . Use of BTM Regression Anal yses In addition

Urineaﬁ%{pel s %EHJ@" fn%(ﬁgne{é'ngghﬁ?ﬂé 8Rd Q[adﬁlalaéaﬂcgi' Eéﬁén?snwere obtained from

OW expr essi ng
Kyotb duniversitye hbspital,céapabe H@g&lw p@rntrql reampigs Wk P iagped from Japanese

es bove. Markers eval uated are selected from
V°|urﬂﬁ%r§#¥$%a' genes. The genes eval uated are indicated
in Figures 3 and 4. Included in Figures 3 and 4 are

?{Tg of t he gene, the HUGO identifier, M/\Goligo
RNArﬁBae NMRNA r ef erence sequence nunber and t

Tumpmrotlssuesrwéa dnmegeninein arHeiReapent ayvaieh (Féh lﬁ@?ﬁ,c 3!9“ chloroform

W@ %Elg‘ exanp%esél}gé@/rf&gpdm E L{ér?nsa?@gssnw'ﬁgz/the RNeasy™

procedurp (Qimgeny. RNAugas alsd ngtrmi@d)ﬁpmﬁeﬁ eanger eelblinas\ang;pegied to serve

dm, intended to limt the scope of the
asar%gre "Gt her enbodi nents, nethods andtypes of

anal yses are withi n the scope of persons of ordinary

S\E,'glil f‘t%%tégﬁrog% m&lnﬁgtﬂ% rin% @J pie ik &?%‘auﬂo\%l@ﬁe of lysis

ereo odi ments wth
bufférr(a aawbgaamcﬂmemclaﬂﬁ% sarkosyl, e5QraMe@bdqu tmetﬁ%é@ﬂuﬁ@sand 1mM B-

merhe Ay OIFQF’EQFE 5 dcf f Cplwgtﬂqg‘rl\g%f&éegiaﬁ 5ués gb\rf[% tlb\ﬂ?gmgunts of RNA
in urfe) mgsgﬁam‘al bactbhiall RNA wasaagdegstovibe euripellysisc buaiierf mixnto act as a
carrigrl.J ' gljo?a‘?l RNA was then extracted 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 blood 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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speci mens resected at Kyoto University Hospital,
Japan. Urine Collection Uine sanples from

waamrmaldognant control s and bl adder cancer pat PETINZ2007/000029
wer e obtained fromKyoto University Hospital, Japan.

"Heal thy control sanples were27ebt ai ned from Japanese
volunteers (figure 1). RNA Extraction Tunour tissues

RNA‘H&Ilhﬁ%ﬁW&ﬁizdtfblﬁ Tri Reagent: water (3:1) nix,
lorofformextracted. Total RNA was then purlfled

cDNA rwas traeselied ofiam phigs éotaks RN Heieg F@\I@%‘;‘R"{pﬁ')’ prBYRIge tanscriptase
(anIt(‘(Qe?lg & }eacﬁh'ﬁs %ﬁtaﬂhrﬂ) 583 hsd=hgnS Qoﬁééb@uﬁ&ﬁu‘ e-f5’ Erf?.ihbsphate The

[ 1™Tes and pooled to serve as a referencé RNA

reaction was thef de-igpisad ima Migrosp calymnrRefere; bings @ﬁblpeée%wth Ty3 or Cys
in bl@é}b&%i'é"bu’ﬁ@ll 1978 Réur! atSodmbidhipRFatlre: %M&Hﬁiﬂét@d Q@e&‘mere removed

. 5% sar kosyl, 50rMM sodi um acet ate . 5) and
usmgre quketqlm (Qiagen) amd ike samplg cwncﬁnxnaterd tp Sl ied §@eg¢¥ac Cy3
™
and BY5 e PONAS, W, RER 4 i Aol L1 11R8yeT paer, Qenatured
100°Gfof 2 minrand hybrigizedds the wigredreay.slides il hyRNdisafion ehambers at 42°C for
t

16 h% ﬁﬁé Slgdregﬁl}l%% s?ﬂ-%/\rﬁe Gvgk ?n& Q@arﬁ%‘lﬁ?\ﬁéé man%)&’) % scanner at
two pqwarlse’smgs using the Q agen Q Aqw ck(tm PCR

purification kit. RNA was extracted fromthe bl ood of

three healthy volunteers by performng a
Micrdarray AhBlysiss¢f CancerMarket Genesn cells enriched from
RNA\'@/{B%# 83 B‘aﬁgggﬁﬁﬁ*ﬁ%ﬁ%ﬁ% gﬁ}él@qaﬁtg n%(r)rgt t 35' Jaezgsswe scﬁmples were
Iabeled/_WBhBEyﬁ endhﬁykmdlacbm duplidatei arHripiR@te)oith maelabeled reference RNA.

[

Afer o3 the g Expledig edth I ot 1E Ris Bas tibstimated by
fold ghanpe end skkgtidabprobabilityand Hybri di zati on cDNA was

transcribed from5ng total RNA using Superscript

[1(tm reverse transcriptase (Invitrogen) in reactions
NormaligationiRrgcédyre- ami noal | yl )- 2' deoxyuri di ne

) h «The [ = L ONi '
Modia Tdrb G058 il heinglr dbREEL, B) WRRopFY? sORall! (7€ bhirected by
subtr@gtion of the degab background intensitios. Spdie withza backgnound corrected intensity

of le%eﬁrlgﬁ L \RISI[e é#ll{b‘éﬂr ?8rf llﬁ SWamilgn MR{ERYRAriSs réﬂg%verall spot

uic I’e ‘concentr
intensitied Svem IogﬁranéipmmﬂJa’Ej‘ne tcgged intensity ratlos 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 fold 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 Postgres-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
to improve the noise robustness. This test consists of two steps: (i) calculation of the rank of
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and Cy5 | abel ed cDNAs were then m xed wi th Ambi on

ULTRAhyb(tm buffer, denatured at 100C for 2 mn and
wayphiodimed to the mcroarray slides in hybri dPeamzosn7/000029

chanbers at 42C for 16 hours. The slides were then

washed and scanned tw ce in2en Axon 4000A(tm) scanner

at two power settings. Mcroarray Anal ysis of Cancer

fold ch/h ﬂgeﬁtﬁfggw@m RFP}(' %ﬁ%ﬁl?%h@ﬂa@%gﬁ tt'ngggélﬂieﬁ-\s %Pnorrrgal tissue from

the medlzel (Bfc)ibrt tomBybtissud. Tiyddiffdienee of hotbumdlerara:lke defines the score of
the fo:\% Fﬁﬂiq%a}gﬁr Wl'l%rg? %ég tlhﬁﬁ% Sidiidf SRR 86\ pe 11? ?n standardized

I N expression |
data: 26), TW6 sgenpis smient'shetes&sZ) ﬁat‘é&lc@gonf teistl aoﬂaﬁg%taaﬁ&al Analysis of

Mncro%tggiréa%%ﬁﬁgrhg;rg%ﬁ% edrbffc%nt ﬁ%\%té%ﬁé@@ergé%&&gﬂlﬁed by each of the
statlsﬁ‘miefpeth()dsmaebffmldmnmrbteebNWmKe@I tesf, gu%tsﬁd&)t were given a rank
Scor 8 % Ct% Fé?ﬁtfs #R% v!ré}{am édo‘:éﬁfntﬁ%%%u i dle@rank score.

orrec ntensity o ess t an zero were
excluded To facilitate normalization, intensity

oV, intensities were
CDNIFg ggﬂgﬁﬁéWI ogged intensity ratios were
TotalQﬂTrreeRt\Edwbsrarmpaledrtd geretspecifiibi piners i fag epeft f the bladder tumour

markErg eﬁ'nsclyﬁ?r} é‘ﬁg%ltf/dﬂ?gtbg'q cbghr!gggn chg?c:* E( '&J‘% i ge?actloTs containing

I oS regressed sinultaneous
forwand tprimees p8.01pg/ubvEeach bDblﬁdBaﬂMeqmtauyechmnqa&daRNMnd 44l of 5x

Th
SupeEs&%p trgger?%g a?x% 4&%54 Bﬁﬂr g( Fo?%ﬁ' ;’-\E’I ?%/1 dgyillglgﬁﬂ' (Invitrogen,
USAY;, 8t5pbef RNasmolit (40U uh), |(h'wdr0|gen,rlé‘ém dyl qte‘r(me GNTR dinvilrogen, USA)
T
o g A S0 e U v
of 20al. tRdamtiorss warbdintubmated bi/42 &thANlcmurnw mlnw/tgg ahBPIG apd 1 minute at
80°C{3§%%$§£>sagvetree$lgéﬁ& p%or% ﬁPbRRmm (i) eﬁ‘HIA Lﬁé‘ybgR Fiffilcation columns

he nor nal'i zat1 on Inserted Into a

(Quagg RS VRS ﬂaétaemaf@nd thresiatscﬁc.cal anal ysis.
tatistical ysis To inprove the conparison of
neasured fol d changes between arrays, log2 (ratios)

Qua fivs RehEfinieoPORVE the sane overal | standard
oo S momebin HOA Lo B e Sk, 8" sidnblfon of POR

templAS &Spf murdet. TagRans’ Wﬂibet bR prest §étsl\ﬁm'é0dslgr’mﬂ usmg Primer
noi se robust ness. This te consi sh ?Dt%f ﬁ' ‘ga ) nts were
Exprosa ¥, 2.8 GRPRIPA (HRsYSIaTs) oMYt el PORSIRGe a) elSnea) Shice ver
includéd fi‘lytﬁe ?@ﬁlltidg)arﬁ[bﬂ%ﬁ awith QMpﬁﬁontﬂiéfe?éﬁﬂ:b@’Ne(ancréglbm covered by the
normal tissuée fromthe nedl an ?E’é m)ur tissu hown in
MWGHBiotes-derived cricreamay pigonuglieglife: 5 ’GB?’ P St%e%%eéraée s
FIgUl%f ot DehRiitelg,NANGE fafdit- geHRr Ras &@Qrésem@ﬁ byttt iASSayeart-Demand™
tests were al'so performed on. standar C’z
expression assay (Applied Biosystems) covering the esired amplicons, these were used. In
the in-house designed assays, primer concentration was titrated using a SYBR green
labeling protocol and cDNA made from the reference RNA. Amplification was carried out on
an ABI Prism™ 7000 sequence detection system under standard cycling conditions. When
single amplification products were observed in the dissociation curves, standard curves were
generated over a 625 fold concentration range using optimal primer concentrations and
5'EAM - 3TAMRA 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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data: 1) Two sanple student's t-test, 2) the WI coxon
test and 3) Statistical Analysis of Mcroarrays (SAM.
woheo7rmost4 si gni fi cantly down-regul ated genes deCemz2eng®00029
by each of the statistical nethods (rank fold change,
t-test, WIcoxon test, and $S&M were given a rank
score for each test. Al rank scores were then added
lnto_one sunnat 0 DRA i tandard
Assayy WeEe ﬂﬁ[&o'?b%ﬁgipeg%r‘lpﬁgﬁﬁ%%’ %g%h é‘nnea e%h‘%%g ek DNA standar
curvey eaver apaRs-bldccqdenteationf rangeatdr thé urine dRGRidetal RiNA extracted from
rkers..by i [ . t . (00 ] I ret —
~0 518, e pgarkf FHRE et 8 Sy e Stoh Thi, 2 Wiyt - mean
referénd2l cBWATICY) Bashcai@Nited cfactdach warkeai aed usefeinl sdbseypent ratios,
and e ript Il reverse transcriptase
’egreSE'PPg’F"'ﬁ?%U‘?%‘P%@‘%@%SA), om of 0.1M DTT (Invitrogen,
USA), 0.5m of RNase out (40U m ), (Invitrogen, USA),
4. of nvi trogen, USA) and 0.5m of
Exprg.aﬁlgp Sog ﬁaa%ﬁdiw@o%

reverse transcriptase (200U nl), ) ]
The éxpresdiorogiethe raAKers shownfinrfigurescs ane 4dh vitwig blopd anasi dgigrmined in

silico,) ri(ca’:gfzia?ﬁ%ﬁ B;?réﬁgﬁ %ééﬂ?ﬁg 96 OniBRHE: cl&sqe{y'e 04t §2 BenBINE accession

eact 1 ons mere_c ane prlor_to
numlsHPERf theih tafeigmRNAsAGod dhe MiSRIg gxpresgian ipoefile dlomriisiGene used to

oeet g v S R S 1108 1 B ony genes i
0 or PERpIesRERyequenas tapsf(EEThbroshowa inffigues 4t Toseonfim the low expression
of L‘Iﬁ#@ﬂi'ii%b&?bl%d?@q&;@@mg %aﬁ%%yov.g%}pfortal NA . I:’t@i from whole

I'mer’ set’s were designed using Prime ]
bloodBusingstheVp@merst apd (pighsisi shibwBi ik Jrigusesd. . Nqysignificant expression was
0SSl bl ential splice variants were included
ObSEP‘f?dts(ﬁe “ﬁ%&‘%@@-am icon, with anplicon preference
given to regions covered by the MAG Bi ot ech-deri ved

denicA ol e B CABFlpapRit=p' 02 2210

To idpatify duwe-regplatesbmiaderdof biaddersancem wWedpatfaanedymicroarray studies on

RNA?Q@%%?%%@%?%@%@&%%@ Ao BidddeP \5udGerhBigs using 30,000
oligodlesiétivedchips afigurep8  shows ctbe catafisticali avalysiss of imiereeray data for 300

' SYBR . | i ankoF DNA, -
genep P e, e St i ok, Scsf tRA Rgpared to non
maliganbtisstil Figuresrirtaiides @E0HPEGugensenatae aod ispmbely reeprptein reference

q ! o . _
seculiEF R 86 A R GRREE Stontl il Bicech prove
oligotiicisetideatiirobers thes ewdiast falddehange Uin \gene vaxpeesgioncbeiween tumour and

over a.625 fald cent |: Of i W]
ron-EFdnet BSstse e seine o M i AARQel HbrRR LR, the resuts of the
2-sahplrnvilédxohn testohe réduilts of the)SAN testfanddhe somowted rank seoref

250 nM Assays giving standard curves with regression

coefficients over 0.98 were used in o
Identification of Preferred Under-Expressed Bladder Tumour Markers for Use in Urine

Tests for Bladder Cancer
Because urinary hematuria is a common co-occurrence with 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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subsequent anal yses. Assays were perfornmed in 96 wel |
pl ates. Each plate contained a reference cDNA standard
wounorgoiver a 625-fold concentration range. FeCTMNZ2007/000029

urine gPCR, total RNA extracted from ~0.5ms

unfractionated urine was useghd n each reaction. The

DCt (target gene Ct - nean reference cDNA Ct) was

cal. cuI or a S e
non-FRIGHRST Feyleas MRBch, i Siort et T Bfirhdlefly 89S Gefkhg the 30,000
ollgoﬁuﬂﬁamSomn dife malyebys their Bledizm iFtenséy gn etbsusamms @nalysed in the

mar kers.s 0
micrGtay o e s et e P s shBwB e Pl 9 PighR%s inpiudes the
HUGO gEiae @amieuanideswhlyol athehprot@im @eﬂene&; cegusneA MUMHRS, thed"ﬂCBI mRNA

their t arget [ r p§f
referbpgt,egian o s s THeua Fol hpfe KB SEAE SO LU inoign rank o
micreatayespokintersity (rESTHur tissus| anddhanihalignasttissaal gndjbagymber of ESTs

ssed sequence tags (EST) are shown in

pres?ﬁntdrbpﬁéoa_E olf‘%%;% rmthe | ow expression of LTBADH in

whol e blood, RT-gPCR was carried out on total RNA
The § ”agg@gt% URHRH DD By HaOWED S RLEE ) GFCR for three genes
showrBih Exgsrew ddT B4, LBA@1 @od FiHZ)W1)1 Thdmwgemea:weﬁeotﬁstgrﬂ on total RNA

ror R AT SR RoRRRG It ks, TRt ang pLizion

showddcaroaverage stowdiegsilatinn iNblafidesrtus®uts eafopared [gdgeramm\-mallgnant

tlssusquggﬂa@ah 4gfg r‘gndbé ‘i"ﬂ:ﬁ& e%ddre%g&%yq fﬁ%’s@%g%é%g 30, 000

I eot | chi'p hows the statistical
anal yS| s of m croarray data for 300 genes that show

i n bl adder cancer tissue
qpcgc&baol %t?gj ﬂ%\r,]wrr% gnan ﬁ?l ssue. Figure 3 includes the
UrinéiB6D TR0 ealiemts and dosiyotb with nohemalionant urological egnsitions was collected

by eﬂﬁ%g i Sg h%g%egfsgﬁor{\'(%%talw \*léasf EktFddtdd ﬁSﬂ\uﬁ\Q%lded urine of 42

ech probe ol 1 gonucl eoti de nunbe
conttdeantbitisanidedicl catneteyised orinpeof37ekBE eatienta apduaed in quantltatwe RT-

PCRtoﬁsggql;J:Qg %gsh ggﬁ ﬁé%&&?&g P Hfid tt"n%g J\%ﬁgké%gé’{d Ridriers, IGFBPS,
MDK &red HoxAt ol 'Etma/lemtIoslwewdeteMI@edbs IGFBPL TBARHSMIDK/LTB4DH and
o o0, 1 ALl 5085 A LRSS o i
dlffetdenee iimtHer $pread’ efsdstafhatw&rathdemn@aaomles%@amtmlﬁ|aﬁ‘dr'EPC patlents
o BEITL"49, v SR ITER-ASELSESETE o e
demansﬂraimt ssmsgnmtfl |aodruple9|fetyeofa&7é’d anah 8@Proinethls| saseple lcnhort respectively
(Fig. g%dtﬁoqﬁ?sg%?%gﬁg %8 s}o%weegé{l,v%ﬁ%eﬁ&hmf Snd'sPedfidity%For each of

Ssion
these tests, ROC curves are shown in Figure 7. The areas under the curve for

IGFBP5/LTB4DH, MDK/LTB4DH and HoxA13/LTB4DH are 0.9223, 0.9199, and 0.7497,
respectively. These areas, which measure test accuracy, indicate that all three ratios with
LTB4DH are useful tests, in particular IGFBP5/LTB4DH and MDK/LTB4DH.

To increase the sensitivity and specificity of TCC detection, combinations of two tests were
used. The optimal sensitivities 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 to achieve
sensitivities and specificities of over 90%. Moreover, because these tests are measuring
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classification analysis, it is an advantage that they

be present in sufficiently high copy nunbers in both
wounowoiwel | s and non-mal i gnant bl adder cel |l s POTRIZAWI7®00029

reliable detection in urine. To identify suitable

mar kers, we screened the gepes in Figure 3 for a

subset that had little or no representation in bl ood

i b
s €7 BT e Y BB AR gTRopi st o

variatiot immavireccdngemteationng t he 30, 000 ol i gonucl eoti des on
the array by their nmedian intensity in the sanples
anal ysed in the mcroarray study. Markers that net the
To defridristraieadharebusiress of tesk iguoleing ratitisquithel. TB4Did |te gege pﬁ@:entratlon

the leyls R AGEBRA IS AE SRLRr BT BAPH Fhthe FUBILATE function of urine
concemﬁmbm (Figure Serir)iand treotlinestitad & thetrata.dhtarskosesn thgtfor both urine
samp[Te %ﬁ ri{ﬁgrlr('nﬁlgq{\ ﬁg%&&%lé Lh S&éi*enis%ﬁﬁ‘sr'% fhBr %’TQLHecrease in the

nant tissue, and e nu
IGFBESEEt withdrereasing hh-dorESﬁtraﬁlm thet ssabsafnfelndeGFBP5/LTB4DH ratio.

]5? l‘élps tnpﬁgrgc?u raéﬁ %fhnlﬁé rﬂ'a%n%él@’:aﬁ@éﬁﬂl@{?é@éds@%ﬁﬁ’e B¥sence of

owWn i n ure
otheramﬂﬂleﬁbﬁélﬁzhhs tlimesesige and twmowr hewpwaﬁm in the-gxpregsion of IGFBP5

O tunour sanples and 10 non-nmali gnant sanpl es.
and Lﬁ%ﬁ]ﬂa BAGL and FLJ21511 showed an average

dovvnregul ati on i n bl adder tunours conpared to bl adder

In sor,'ng' lag{a ?ceeg ?p \y.g]a/uﬁ;aﬂzetr% a;’:é f%ddin b*ad%efr ghﬁcé}%sgysl the method of

ese sanp si s of
urine lé”arrnﬁe usnemgoﬁan Bifett fhecarhownh oTcmarbart d@tﬁ@tgdadw o variations in the

con th |
eS8 Tt o o GHRERS. 169 Gl 0Bl st o fae
negaRNAramHis axarmlleﬂrobmmnntdiesaﬂmleﬁed' her useeoforatiny ingying, - §B4DH or

ded
v i R 5 8o 35 pdfalbr et mtnocs
To teafltllusphytﬂmﬂiesfs;) sainpBéRdllecied fromeECE\paticaisdrveeithen S|mple voiding (nine

B 1 el A i B st T s

LTBAM AlrlysERdTHe TIOC narkers alené shawad thab theyoided spaples were more

heavﬁ*@pgﬁggfgi' ag;fh%lﬂﬂgr %’ﬂ{i \%gteh%r}?ﬁ%@oi%ﬁé‘ r(hlglllérf ed&?n? stet with a lower
averaywumuaa cfesfoled walls Erthesd samplas nompateldetoﬁhfp é@thﬁ@glﬁgd samples.

This 5@%%? éﬁg &gl&g?% If S¢62 Et{e%ﬁ)té 1%': %ﬁé?; L HQXA13 in figure 10a-c.

d specl % and
in cobfidet, whehiraticsabgtiveen chlmaet markespand L B|4;D¥|( WE. csdg;lateq‘othe voided

and GobEPed pitiee s, - BEE BIHAE TeniBnt e ki AMgure 100,
|Ilust@hﬁg\ﬁhatntﬁél galcalafron Bhcgene eexpressiter signatuces betwasn high expressing

LTB4DH VDK/ 4 K
N T i e e A
Ievelg\ﬁﬁtrfbhufaﬂwmﬁerbasmnmm;wgrnatlmdom.m that all three

ratios with

Urine samples from patients with low grade tumours are often borderline in their
accumulation of BTMs due to the presence of only small numbers of exfoliated cells in these
samples. These samples are therefore at high risk of being incorrectly classified due to

variations in sampling method or urine concentration.

The utility of gene expression ratios that incorporate down-regulated genes for the detection
of TCC is therefore likely to be pronounced when applied to the detection of low grade TCC.
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LTB4DH are useful tests, in particular | G-BP5/LTB4DH

and MDK/LTB4DH. To increase the sensitivity and
weoepewibiwity of TCC detection, combinations of PCWNZ2007/000029

tests were used. The optinmal sensitivities and

specificities of these test-3onbi nations are shown in

Figure 6b. Figure 8a-f shows the separation of data in

To dé’mghm {HR Bhech PREShOHOST voRiel @furm%aﬁﬁm&@frérﬁqiaﬁemg lwm low grade
DH and BAGL. This data shows conbi nat i ons

TCC{ang T35 conteots Sias laskart Wi pe qarears HOFERD, PlogA 1S and 1TB4DH, The
clinicEPYAHr S@EisHcS &f EnEl\&th%&&mfnaﬁééa in Bige12bTRe lgPORC Bataer IGFBP5

sensitivities and specificities of_over 90% WMoreov

and Hdidsuereranalysed slape and IRncaliss Wi TRAI UgiBadhe area under the ROC

curv@’ﬁ?sr @S phédsufd Wrafedf acardy NETAARS Qtatiseicd ekagd)f The results are
mar ker s, th(e;y w [l be robust to variations in uri

summpgizesniny Big oif: Usinay dheo HEEBRS dnarker (ltRADH, dacreqsed; Ev&t gocuracy of

det étBHQ:ldevm doat faiiew-iz st @#Ql-rcm Q%Gar@léﬁﬁg?]éﬂém's of any stage
et evePr (g aia%- ne Igﬁ%md | GFBP5/ LTB4DH y stag

by S%Bme mﬁcacpf 5@Xé\1 @ﬁﬁm&ﬁ'% graF'? stege Jackrics wes Hiereased by 3%.
(Figure 9a-b) and trendlines fitted to the data. It
can be seen that for both urine sa_rggl es from

Linearobiseiminaig- Analysie obAECRatasing HEB4PHh TCC, there is

Linedt dERGRHRAE ahalydis G.Ii@ﬁ585st5¥f§hcéﬂﬁté&hnid1& éﬁ%ﬁéﬁa Al f“'l'lﬁléa Use of Multiple
concentration that i's absent in

Measigeimenis I d SGoERE Prabieross ApHah O Eoaeea  f7BHAS36)) in which a finear

comﬁiﬁ’é“tro%f vERaés BajERbRted) 80aN Bt Herd Eﬁnéﬂﬁ%%@pa@étldht thstween two or
fl uences such as tunour. size and t

morerﬁrpe%gmé.lwan pretiRation of ¥adabies tﬁterr@%ﬂs@ ‘4neen desfiggipant’, which

isa Ih@aﬁf@ﬁ@hdnﬂﬁ&ﬁé‘fﬁﬁﬁb vatBBes $ha %@(Irﬁﬂry‘@ébéraﬁéﬁhé%ség of the data set.
der cancer assays, .the nethod of urine sanp

The emlltv of L Aoty aibpedpssialion taghrioye) odhect %r&eeacl?%!acular dataset,
such(iiéeqli@? Watal 8an Bé‘?es’céh lishey &%B@@élldéﬁoﬁxfrpﬂhis%éﬁlo@ a6 the dataset

s col |l ected. This bias coul

is usediq gergsatgra elassifier, nRigoRar ef the gg’qugt qsd,lsgg gqrg]qagure the effectiveness

of tth Q:E@éﬂ"élon THe patidrisg of NBe Wataset inta! trakink rléHdJEBsﬂgg sets can be
or other | ow expressing genes should pr

repe#efi mdtlnl% tw&dsﬁ%tl@efweaﬁtma By GRSSHSHS . InThy <1Y<ie§'f°ss-va"dat'°n

the cfatﬁs%t RYy$pt RAtdeS and %réﬁh 26bscllid 8sdL s tHeoRstig sstah igRBtdF k rounds of
ei ther sinple voiding (nine sanple

tra'n'B&taﬁ‘ét‘@“ﬂ%tﬁﬂ ohhis ganshapKiensied,iq ée%veﬂl)scpq* &Fossp@lidation (LOOCV)

wher@ré‘a%ﬁn%ﬂé id (laddficld SActordih ET%%Slf?é?aééf%r&eéffrdrHQhe remaining
CC markers al one showed that the voided s

sammﬁ@th%aeﬁasyt (Tepingenn @ gavingeout Siataremte rg?‘t Eewarﬁ%ed)

of data (higher Ct)1 consistent with a | ower average
nunber of exfoliated cells in _these sag\‘p es co

LDA RO {RIOQY owase dispa &0 Nssivgie dae Uikly O e APWYGRHBIHSTH, LTBADH, i
lmpré\hfq ﬁn@'d‘lég%%%l& ofgact QPCN WhsfirsOéartiéd Biton MBtsoRHE of@é’rﬁﬂe? and TCC

gure 1l0a-c. _In contrast, when ratios hetwee

U"neti’r?@%eﬁrﬁ??f@élbgd inioureskimMhigh were sVRRIemeaigd "Y“«'i‘eaf\/é‘i’qué?j"a' 30 grade
3 turﬁ&f’rs C(Qt:hesiage' §eqi3 &é lae‘ﬁ AT § é’ﬁf 8aTa)0\C¥mbsikdtiohd of the six genes
LTB4DH gf\IIDK IGFBP5 HOXA13 TO léraeand CDC 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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si gnatures between hi gh expressing nmarkers and | ow
wexpr@osiong nmar kers such as LTB4DH conpensat e POT/NZ2007/000029

variations in marker |l evels introduced by different

uri ne sanpling methodol ogi esi3-Uri ne sanples from

patients with | ow grade tunours are often borderline

The ééhsﬁtﬂﬁ*m ?&Q&mﬁl cﬂt'l"dif‘ué?rﬁgf %n%st& ubfé%ul%"t&ﬁgﬂﬂg with and without

nunbers of extoliated cells in these
LTBwagsdetmma%d shapsrediiciyoft§88.cFhn eshits Bf H}*ﬁ ppalysigare shown in

Flguﬂze*l 8] gt bé}? BE rs%@@l li¥atGh& addifibre 8f LT84 1y Ak lﬁaﬁdlhﬁ comblnatlons of
urine concentration. The util

the gamgulgl;egr BEMs oMk IG5 EPBh JOPPAC 69570288 eHepgi3 F’E‘@‘%ﬁsﬁf’ e%'e overall
sensgﬁﬂygﬁy f1059 Lhg tﬂstsﬁﬁidnﬁip o letbletion of Sfé%éefepfﬁnddri‘ eré(dé -2 tumours

ronounced when app to the detection of

andwd@étqmeurﬁcf’)’d&ﬁ@r%@rate th| s effect, a cohort of

voi ded 43 urine sanples from pati ents with [ ow grade

TCC and 123 controls were tested wth the markers
WheregirBpthe farsoning dereriptiosy referensgm: has ibspe anade to integers or components

' LRl tardl NRBS Rf thdividually set
navif RAGEL SRR, Suph SABARRE! S R ShiEO pERAed 8o T Belyidually
fourthl one and in ratios with LTB4DH using the area under

the ROC curve as a neasure of test accuracy (STATA

statistics package). The results are summarized in

Althatigh thel inventisinfuas: benidesesis Ry west Of axpmpls nc Wit afergnps to possible
emb?&ﬁ#@%ﬁtﬁg@fﬁ Gek ?&Bé %Bpr‘éﬁla{éa\”fhglr lﬁﬁfmfe%é%ﬁ’@aﬂdlgﬁ motifi&tions may be

9% and [ow grade TCCs any stage by 8%
madg M@h%cdﬁpaﬁwgéﬁomol@ erctbe spit EFP“FQ@W grade stage Ta
TCCs was i ncreased by 3% Linear Discrimnate Anal ysis
PCR Data using LTB4DH Li near discrim nate anal ysi s
|NDl€$ AL APBLIGARILELY cal techni que (Fisher R A "The Use
cids, proteins and
Metl'%gis Wséét?étﬁlg'\égﬁ?gérﬁgpﬁ%ﬁlbb& ﬁﬁé!;ﬁ&é‘ I@gﬂeﬁ%ﬁ Eph@f@% gar p
pept@eauslnatm'@r@aﬁﬁy aatﬂ/patﬁab@“e EChometheded The gemppsitiens 2t wethods of
this rnﬁleﬁﬁ’cgﬂ R u§§9f3frﬁEia@ﬂoﬁ@BmaEWe@IUMQGeﬁEéByp& thERdpy, and for
I near conbination Of variables is ternmed the "linear
prody¢ing reagents-and, tesitits suitablexfor me?éawm?wnoqf '%T%f%"ﬂb!d?embe's
vari ables that maximally separates the classes of the
data set. The ability of LDA (or any other
classification technique) to characterise a particular
dat aset, such as gqPCR data, can be tested using
cross-val idation. In this nmethod, part of the dataset
is used to generate a cl assifier, and part of the
dataset is used to neasure the effectiveness of that
classifier. The partitioning of the dataset into
training and testing sets can be repeated nultiple
times (each tine generating a new classifier). In
k-fold cross-validation, the dataset is split k-w se,
and each subset is used as the testing set in one of k
rounds of training and validation. This can be
extended to | eave-one-out cross-validation (LOOCV)



10

15

20

25

30

35

where each sanple is classified according to a
classifier generated fromthe remaining sanples in the
wdab@getsd” | eavi ng one out"”; | eaving out the saapiNg2007/000029

which is being tested). LDA and LOOCV were used to

illustrate the utility of ti8d-downregul ated BTM

LTB4DH, in inproving the diagnosis of TCC. gqPCR was
CcLAfMg st carried out on the cohort of control and TCC

uri ne sanpl es descri bed inql;id%ure 13 which_ were

1. subp edetamipingihe BrEsenGsila cancar indesuUbiach Fompssipg:
> ag a‘§5n?;9 and 8=Ta). Conbi nati ons
o3 hee%’.a’X"’"é’éne B et | Lhals, ToP2s

i) Cocetoaie PestamEsn ereisal ai leashsva JMrdarelly, megnbers in said
samél@%%‘#elh%t Ie%ﬁe THASs Qr‘i’ﬁﬁcﬁarrlegkbrdé&@@?b! lity (that the

out”" was a TCC s e) was used to

g e(gg r at %Stﬂﬂl@h'ég rWQ@h@sth@gPQtﬁét R&:F@%Bﬁ%’k agrorging ttﬂ @ Rredetermined

thresﬁ%;lﬁt i stical progr amm ng environnment. The sensitivi ty
he classifier for a given specificity was obtai ned

by reference to the appropriate ROC curve. The
2. Sefy Metiddy oPElaﬁlx‘?HeWHePéin Qfepl fef is' PrevBrmedTBy ikidritin@ the ratio of

upregulated BTMs with and without LTB4DH was
expregsioarafsalddBTds.a specificity of 85% The results of

this analysis are shown in Figure 15. It can be seen

that the addition of LTB4DH to ass%lég [ ncI udi ng
3. coiftbe mathemh of glrim He Wisreir steRt €Y is3RT by pgrfssming regression or
classkidBfich artifsts %emﬁpﬂegﬁéﬁﬁﬁﬁé’s the overal |
sensitivity by 1-2% and the sensitivity of detection
of Stage Ta tunours, grade 1-2 tunmours and grade 3
4. U UFRUNhEthBY of Blaints $%héﬁ§ﬁrﬂ% T™Migatgta.f or egoi ng
descri ption ref erence has been made to i ntegers or
conponent s haV|ng known equi val ents, such equival ents
5. arthd Rkl of Bafh RONRLIEM 2R édncbndibydddeptanceset fourth.
Al t hough the 1 nvention has been described by way of
exanple and with reference to possible enbodi nents
6. ! hﬁ{eerﬁéthoutof Efgint 9, \bﬁerempét%as%r@éioﬂhétrnnsrm BA\REESkpTessed TM.
and/ or nodifications may be nade without departing
fromthe scope or the spirit thereof. | NDUSTRI AL
7. APfld 8Bl ab¥oritig 18 dsaimor, vﬂ%‘i'élﬁtthé‘ gt 1848 6@%6@!&&@%&1 T™Mis a

i ncl ude detection of nucleic acids, proteins and
BTM selecied deom, Biergioun evtingd infigRiBor real time PCR

met hods. The conpositions and methods of thls

invention are useful in diagngosis of diseas

8. evEhaumethed aseerdingclp Qlaim: hayhgrsin the,at legst %eowmrﬁgjpressed T™is a

BTM'sERERA D {HE dr&%ﬁ oéfthr‘ie“‘d iAtidupdle for measuring
expressi on of famly menbers. CLAIM5 1. A net hod

for determning the presence of a cancer in a subject,
9. COMRY indtHod: adcBidik] RY IS8, RheRIPIHR dveRBkbra8ssd PMEIRIBTM selected

from the group outlined in Figure 11 or Figure 12.

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

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

expression of a TM protein.
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(b) detecting the expression |evel of at |least two TM
famly nmenbers in said sanple, wherein at | east one TM
woOo0@mownder - expressed TM (c) establishi ng whechez2ed1200029
patient has cancer according to a predeterm ned
threshold. 2. The nethod of -&l-aim 1, wherein step (c)
is prefornmed by determning the ratio of expression of
12. Setfe FdRod 3f clhif 1TRIHMPEN Qi bbb ofldetdétPigeis tabicPoliChy detecting
Is prefornmed by performng regression or
exPr%'-’rSéﬁ‘s(PffaWﬂJieBPg%nal ysis on the BTM expression val ues.
4. The method of clains 1, wherein the TMis a BTM 5.
The method of claim1, wherein said cancer is bl adder
13. cahbemeteod Phelaiat hounaspincihgi sample \ih @n¥i aneapf PIoRsSY. Riped. serum,
peritfed MBsHAS chrebRispMUPii® Urhe BhE @to%arﬁf)leghe et hod
according to claim1, wherein the at |east one
under - expressed TMis a BTM sel ected fromthe group
14. OUAldelRE fdriefdcHg & T, Bmpli8fget hod according to claim
1, wherein the al. | east one under-expressed TMis a
BTAEUksteate Baving 8 fM eaptyedepgenttherertiand Figure 4. 9.

Thg deeidatas366afeti With E&id JuBkifats; syl etddior &pable of detecting a TM
over-expressed TMis BTM sel ected fromthe grou

> ! . p
assogigtad widhisaidh captyigreagent, wherginghe dMiis anpmderrgipragseddM-of
claiml1l, wherein said step of detecting is carried out
by detecting expression of TM nRNA. 11. The nethod of
15. cIEhW&Y'CQAPfgq'%mnMswhér%f!%}?W'Sd%BJM-i ng is carried out
by detecting expression of a TM protein.12. The net hod
of claim1l, wherein said step of detecting is carried,
16. ouThedevies efalaimgl4e Mherain s3jd TH captung rpagrNt éan qligonygjgotide.
met hod of claim 1, wherein the sanple is any one of
bi opsy, blood, serum peritoneal washes, cerebrospinal
17. £ Eﬁ@ devigs efeclaimdl 4 whereins said ITMs capturereagsnt issan gptibody.
detecting a TM conprising: a substrate having a T™M
capture reagent thereon; and a detector associated . .
18. wi The dayier ggmlaim 4. evhesein dhej EMde R TM sslasted fiem the group outlined in
Figugeé_ecti ng a TM associated with said capture reagent,
wherein the TMis an under-expressed TM 15. The
devi ce of claim 14, wherei.n the TMis a BTM

19. The device of claim 14, wherein the TM is a BTM selected from the group outlined in

Figure 4.

20. 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 TMis an under-expressed TM;

and
instructions for use.

21. The Kit of claim 20, wherein the TM is a BTM.

22. The kit of claim 20, wherein said TM capture reagent is a TM -specific

oligonucieotide.

23. The kit of claim 20, wherein said TM capture reagent is a TM -specific antibody.
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16. The device of claim 14, wherein said TM capture
reagent is an oligonucleotide. 17. The device of claim
wa4powaenei n said TM capture reagent is an ant PODZ2007/000029

18. The device of claim 14, wherein the TMis a BTM

sel ected fromthe group outssned in Figure 3. 19. The

device of claim 14, wherei n the TMis a BTM sel ect ed :

- Itﬂ{]e %\r Iou o%le*er}'? thel U gfeséed 4 éa“% Mfééiected from the
5 Af ani' Sresence of ncer in j ect

groupcautlineddn Fgur@a3subst rat e; at Ieast two TM capture

reagents, wherein at |east one TMis an

under - expressed TM and instructions for use. 2 1.
25. Kl'ltheoklt of alaim 20, whktsireithe underypressed BT/s azBTMrﬁ@lqetetd from the

erein said TM capture reagent is a T™M

group "f)t rlce?i'flﬁqF?q%fl )S‘(;nucl eotide. 23. The kit of claim 20,

wherein said TM capture reagent is a TM -specific

a 0 tdVer-

o Siben iing 1 Sathi20 wn i) A1t o TP A YEr sxpressed THL

outlined in Figure 3. 25. The kit of claim 20, wherein

t u [ T

or BEREEbseR4HG B S8 2, SBrFTHE RIGpRettdTY e BIM selected
from ﬂieegrnmpﬁauthmddeméilguramIer!gure)h% TMis an over-expressed

TM 27. The kit according to claim 263, wherein the

over-expressed TMis a BTM sel ected fromthe group

outlined in Figure 11 or Figure 12.



