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WD 2009/ 129569PCT/ AU2009/ 000500 1 AN ASSAY TO DETECT A
GYNECOLOG CAL CONDI TI ON FI LI NG DATA 5 [0001] This

w@p@bileete on i s associ ated with and cl ai ns priBPCT/AY2009/000500

from Australian Patent Application No. 2008902029,
filed on 23 April 2008 and Australian Patent
Application No. 2008905120, filed on 1 Cctober 2008,
the entire contents of which are incorporated herein
by reference. 10 FIELD [0002] “the present invention
rel ates generally to the field of diagnostic and
prognosti c assays for a gynecol ogi cal condition. Mre

parti cUANIASSAY I DETECET Ao GYNECOLOGREAL

for diagnosing the presence of or a risk of having a
gynecol ogi cal cancer or € ONDEFIONe thereof or a
stage of the cancer or conplications arising therefrom
or ot her gynecol ogi cal condition including an

i nfl ammat ory di sorder. The assays of the present
FRLING A capabl e of integration i nt o pat hol ogy
architecture to provide a a%nostlc and regprtln

E&?Qlleﬁhls z@pBA@l@RaJmotﬂe@és‘rlt 3ndj elgimsy prieriyefram %ua?ralian Patent
gl k:igh'l‘@@ti(fbﬁ%f@f)e Filod 93 Oy, Lﬁd@@raﬂdnAﬁai'a?lan Patent Application
ication are col [ ected ﬂ%abetlcally at the end
Nb 208906121, ifped om.1 Q&opﬁfm)ﬂ]S Ref entiee centeuts a)rﬁwapch ere incorporated
ﬁ |n t is specification is not, and should not be
IR yégeﬂgﬁeacknomdedgnent or any form of suggestion
that this prior art forns part of the common genera
know edge in any country. WO
FOB3/129569PCT/ AU2009/ 000500 -2 fatality |evels high
is the lack of early detection in the early treatable
stages of disease. [0006] During the early stages
mﬁb??ﬁe Iéeggl%allrnl{'éenst S%gaggsag?fegatrll@stwo ch?erl o? cﬁ%ﬁb?ﬁd@ﬁjd prognostic
assgyanfer afgyhbmlgmtalicendisibagdotd })am@éardm tth@preséntsnweoh provides an
5 di sease has reater than 80% survival rate a
& B e dne BeavEe of Ut O tAyng § vigbofoeiiel Spnger or a sub-
@b@gﬁéreomﬁ §aRERS ofahie SBMEAd oPesaiplichfiéhsP 8isths thérelBf or other
"'t ning of the abdomen or |ynph nodes. At this point,
gmcaog@alr cmtmmmcludatgearp ameateryt flisprdes rIdgiaseaystas the present
Hlvgrztgsnea%%] gapo ‘ie (;I' 1{61@%%%%%1 in ﬁ)atho o\Ilg?/Ql(r: 1te§t§u1aeq§> or{)Vltd? Iﬁ. diagnostic and
leb¥tihg slystBigs or ot her organs has occurred, and
survival is less than 30% 10

BACKGROUND

[0003] Bibliographic details of the publications referred to by author in this specification
are collected alphabetically at the end of the description.

[0004] Reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that this prior art forms part of the common

general knowledge in any country.

[0005] Ovarian cancer is one of the most lethal gynecologic malignancies and is the fifth

most common cause of mortality in women. The single most important factor keeping the
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[0007] Cenerally early-stage ovarian cancer is
asynptomatic, and the nmajority of the diagnoses are

woreme/12056a ti ne when the di sease has al ready PCT/AU2009/000500

establ i shed regi onal or distant netastases. Despite

aggressive cytoreductive surgery and pl ati num based

chenot herapy, the 5-year survival for patients with

clinically advanced ovari an cagcer is only 15 to 20 15

percent, although the cure rate for stage | disease is

usual ly greater than 90 percent (Hol schneider and

Berek, Semn Surg Oncol, 19 (1):3-10, 2000). These

fotality sv¢le blghrl@megeckt qfeearimdﬁﬁﬁt)orr mtthe parletreasablepfpgsscof disease.

ovari an cancer screening and early identification.

[0008] The nortality rates associated with ovarian

[Of&tflﬁle]l)ur&t[@thlai?flyigtngﬁﬁ(sltag@edamd daff disdase; khe2Canokr is contained within

effective ear etecti I f detecte rly,

the, AR (Stpge Broxitiie g qﬁﬂ?rr&rg@wfdhe pavisdplape ﬁ&ggetegﬂon of stage I

cﬁ%k’éﬁ% anrth% aﬂr‘ﬁO@’Q ﬁrWaPYa@cﬂaﬁ@yléaerdr h'ad bng 70% for stage 1L
wonen, tic ose at risk or the fir

Af mlsttenfstagvsanheawncm rspread bymn,d thepelves to the lining of the abdomen or

bR o TRl YR oun ] o R Riop R o tess than

6. THRhaPRdst Y EccaQtize ot el HiséRd id Jﬂa% I By which@dint metastasis to
fraction of ovarian cancers, none of t hese

theitiser bwes prothipreyaansttiag opgurred) anghsinviyalds less dend0lue of

tunor behavior over tinme (Veikkola et al, Cancer Res

60 (2):203-12, 2000; Berek et al, AmJ Cbstet Gynecol,

[0067](@9rietdIBB eatRy-stAQO byariipo bﬁfceﬁtls ahym}ﬁbtrrané;amie lthd?ﬁﬁyonty of the

8 (10):3193-7, 2002; and D Blasio et a

dBrgonesnrrmnadgjab p img when ghediseage h&fgglssadY|eﬁ@Ph%k@d regwnal or distant

S

B R e P St PR PRy B 4R phomotherapy.

thad-@ar smmn&i/zﬁm prdilents| witlasbuially @bhineed avettiaGafahceris only 15 to 20

Amtica er 20 ). 5109-12,. 200Q; Sa n e

e’ B e o B fpaia8% 1. §56054 g giouily Exifg 20 percent
olscBrdi8RCRdHSek, \Wonah Y- 26917 M@O% OPkie sthtistics provide

€3587) ggs 5, 198?? Hbmé%g? @g i's neﬁﬁﬁ ties p

the pginaryratiprale topieapire Yeco apian gancst sqrf:@m%and;ﬂasltya@@tlﬁcatlon-

di sease. CA 125, therefore, is not suitable for

general screening. It is only thought to be robust in

[0008]t THd rﬁ@rtatlhy* rz{tesSsz@ditSﬂe@ Withrovgfi&ssdnedr £ highein Pagd@ssise of a lack

but not as a_di agnostic_or prognostic marker, (Gadducgi

cg'tef&ctlv%ﬁqr]ycgﬁ%pngggthg@s (Igggte a¢ garty, syg»gg'c)l is g rmyggljly increased.
RSESER HAY ﬂ“ﬁ'ﬁ*s@@ og;r@er‘V§T6§gi§nﬁ+1prUl/éd' 204 e 'evaﬂ%?évom, particularly

nor phol ogi ca i ces own so encour ag
theﬁueittlﬂglbultsk ﬁosebtb fitsowigns iof owamarecdnicyr. [Asckes, hdweever, a premalignant

1§ ba Sosciben ARt gl i aReng o Siverabensr guchas c-erd-B2, c
g{) - anh 555 ha@@genaﬂgnﬁ% Bla @igmﬂc‘ﬁht fractfORCOt ovlafian cancers, none of

-52, '2000). Conbi national multinodal screeni ng
th;@semutagonm rrodiageaskieraf malignaney s @mctﬂctwe@fd@mnrgbeélavwr over time

SNl 10 AR 55 o T3, SRR, LA PR PEDrec 161

10389y, 196a1 @ybpdmakzv sczm cahcerz&@28 wpm 9arvr;1 206E, #id Di Blasio et
al’, 2000 supra questlonable

Cdfuf' Stetqid &ﬁ@@ému MO{ Rl éér(ér%ll”ér?p&%‘i)r Bﬁteafmush-ﬂﬁh &ognen must rely
F?ne‘flg cIoluﬁ hngecl%g %&1@2‘6@'\9&1 QQ %etaklﬁ'@ﬁ‘llentr'@f E&ﬁﬁl &%rIZS level and

etec
transvagmal ultrasound (Oehler and Caffier, Anticancer Res, 20 (6D):5109-12, 2000;

Santin et al, Eur J Gynaecol Onco 20 (3):177-81, 1999; and Senger et al, Science 219
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15 [0010] It has been proposed that inproved
specificity and sensitivity may be achi eved by using

W@ 00atgsbasma protein markers in conbi nati on W&HAU2009/000500

CAl 25. [0011] Corelik et al, Cancer Epidem ol,

Bi omarkers Prey 14(4):981-987, 2005, used a 20

mul tipl ex assay design with a final classification

tree analysis to discrimnate gontrol groups from

ovari an cancer. Their nultiplex design used CAl 25 in
conbination with inter alia EG- and VEG-, and reported

an i nproved sensitivi té/ | evel of 90-100% at a )
@é&@? 3c$ t1)?86)‘ Hoveyeny z%\ls25c1@ meihercsengitiveyorgmecificfar fdetecting early
sat‘a 1‘§Jleras% & nﬁfign lgelré;‘]t? ot sﬁltab%g%r %gﬁl%lgrggfgnllllé] It is only thought to

Moﬂ»ilstlﬂ%lﬁt@ﬁﬁg t%&Spodsastpfogmﬁfbﬁ@fah@mue&e | but Wbt adha diagnostic
both mul tiplex and ELI SA were used to test health

G e gusRLc BREKes (arddyscices ab dntigataer Res [ &R d 48%- 5a1%§/ﬁ‘1el

of markers. Their el ected markers were CAl 25 conbi ned

wth leptin, prolactin, osteopontin, insulin-Ilike

[9008% Scréanin® nsihg ,transchgirat mltpétsag&i JDoripheri didt mpyphbwgicmi indices has

@%fﬁ%mgfpglgggrgg%gggsﬁ tg r ke%js gﬂﬁe | %?ﬁ{:%ﬁlvﬁ *%he spe01ﬁc1ty required
mt%fdgqest%Ih%ig&gﬁeriﬂjyogg%@ﬁ mhﬁayl\éhﬁa&qsa&t @ SurFer%z 131 (5):548-55,

specificity of as conpared to

%QO@ rad Mok ehala &tiJeWread! dni3): 149952 R8O Combylaapnal meultymedal screening
| evel of e :

‘G ioafon SRRGHF, Shd Kb 2008g Tefer  SulBGopld svecifiiry. This

doaibthdtiopn ap&osw: hisagls@Vveei afostc &fd)@ledéffe’tnde Cporphtial akdrediing strategy

therefrom and in particul ar arI %0% ovari an cancer )
akis ¢t ¢er20 5%@561 ofleli 2008 nsPr e IHRIYGYST 1t too is of

%%%%%5%%&#%5\%58@9%0%% PPUBRRIR) ol s @ ertical need to

delvelopghiditibnalhharkers dani darlyaleteotion ofdiesase.t he cont ext
requi res otherw se, the wor d "conpri se", or variations

such as "conprises" or "conprising", wll be
(00§ 1B h@@geénoprépémlmat tiBrdved Isg&lﬁatwin@seﬁglﬁbﬁy may be achieved by
el ement or integer group of elenments or integers

Using seoim/plasmeprotaisy matrk@ﬂs impgmbinaten with GAk250r i nt eger
or group of elenents or integers.

[0011] Gorelik et al, Cancer Epidemiol, Biomarkers Prev 14(4):981-987, 2005, used a
multiplex assay design with a final classification tree analysis to discriminate control
groups from ovarian cancer. Their multiplex design used CA125 in combination with inter
alia EGF and VEGF, and reported an improved sensitivity level of 90-100% at a
specificity of 80-90%, as compared to the CA125 marker alone which achieved only 70-
80%.

[0012] In similar vein, Visintin et al, Clin Cancer Res 14(4):1065-1072, 2008, have
reported a study in which both multiplex and ELISA were used to test healthy controls and
ovarian cancer patients based on a panel of markers. Their elected markers were CA125
combined with leptin, prolactin, osteopontin, insulin-like growth factor II, and macrophage
inhibitory factor. Whilst none of the biomarkers by itself was able to discriminate between

disease and control, the combination achieved 84-98% sensitivity at a specificity of 95%,



[0015] A nethod for the detection and nonitoring of a

gynecol ogi cal condition such as a gynecol ogi cal cancer
wo soopnzwssded. The term "gynecol ogi cal condi ti oPCT/AU2009/000500

i ncludes 10 conplications arising froma gynecol ogi ca
cancer as well as an inflamuatory di sorder such as
endonetriosis. The nethod herein particularly enabl es
early stage detection of a gynﬁcological condi tion,
facilitates histological exanihation and permts

nmoni toring of therapeutic regi nens. The present

invention is particularly useful when applied to the
agicagpersiddo dlic €ARH eloae ivdhichorabieved onlyndalo sepsitivity ajdhe same level of
Sﬁgk gd to the diagnosis of 15 asynptonatic wonen

RRdI'6Y worren at hi gh risk of devel oping a

gynecol ogi cal condition. One aspect of the nethod of

the present invention_ is a_proteom.c and in
[8813]i Theraiis @ mseditiqdavelom aiighly sgpsitys aﬁsah&ragyneﬁomcehcondltlons
slhgl‘? ag %Vﬁjla% %c?roﬁm %ﬂl%ﬁoﬁf therdfrofi aﬂﬂjfnegghgﬁfﬁf 5£'f stage ovarian
anal ytes selecte romthe [ist co Ing ante
cgnem‘lae miellps other gyReco @) comiiitnﬁﬂs mm;lud.'ﬁﬁg Afflammatory dlsorders.
interleukin-6 (1L-6), interleukin-8 (I'L-8), Creactive
protein (CRP), 20 serumanyloid A (SAA) and serum
anyloid P (SAP) are detected. Reference to these
bi omarkers and in particular AGR 2, m dkine, CAl 25,
IL-6, 1L-8, CRP, SAA and SAP includes any derivatives
or nodi fied fornms thereof such as pol ynorphic
variants, truncated forns, aggregated or multineric
forms as well as honol ogs thereof The assay of the
present invention is particularly adaptable for
integration into pathology platforns or 25
architecture. [0016] In one enbodinent, the relative
alteration in the concentrations of the two or nore
bi omar kers conpared to a control is indicative of a
gynecol ogi cal di sease condition or the |evel of
response to therapy. In another enbodi nent, the levels
are subjected to 30 nultivariate analysis to create an
al gori thm whi ch enabl es the determ nation of an index
of probability of the presence or absence of the
condition. In another aspect, the detection of WD
2009/ 129569PCT/ AU2009/ 000500 6 an altered level in
concentration of AGR-2 or mdkine alone or in
conbi nation with other markers including CAl 25 is.
i ndi cative of a gynecol ogical condition. Reference to
"altered" includes an increase or decrease in
concentration of the biomarkers in tissues or fluid
such as plasma relative to a control sanple or
threshold | evel or a database of 5 standard norna
val ues or followi ng algorithm c analysis. Generally,
the alteration is an increase in concentration of the
bi omar kers. [0017] Notw t hstandi ng the proteomc
approach, the present invention extends to a genetic
approach to neasure expression of genes encoding the
above-nenti oned bi omarkers. 10 [0018] The bi omarker
concentrations (i.e. levels) of two or nore of the
bi omar kers provides a neasurable rel ati onshi p between
bi omarker | evels and di sease status in patients. In
addition to "level" of biomarker, the present
I nvention extends to ratios of two or nore markers as
i nput data for conparison to controls or for
mul tivariate analysis leading to an 15 algorithm The
present invention extends to the detection of a
gynecol ogi cal condition by screening for an altered
| evel in the concentration of AGR-2 or m dki ne al one
or in conbination with CA 125. Hence, an altered |evel
in AGR-2 or m dkine concentration alone or in
conblnatlon mnth CAl 25 or ot her bi omarkers is

N L Y L Al +« e " ' | Y
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[0019] The sel ected bi omarkers may al so be used
collectively or individually in histol ogi ca

w@z®eszsent of tissue or to nonitor the efficapgr/ab2@@9/000500

treatment regime. The biomarkers are al so useful to

sub-type a gynecol ogi cal cancer or to determ ne the

stage of 25 the cancer which may influence the type of

anti-cancer therapy enpl oyed. nce, the present

i nvention extends to a personaltized nedi ci ne approach

to treat a gynecol ogical cancer. The present invention

extends to ot her gynecol ogical conditions such as

ShIVIMARYry di sorders. WD

2009/ 129569PCT/ AU2009/ 000500 7 determ ning the

concentration of two or nore of AGR-2, m dkine and/or

@6113 Tfﬁrou t thﬁd 1&9 Eﬁrfﬁ% vdgl%x? qfeqtlnpes therwise, the word
i ol oglca sanmpl e ontt € subj ect ereinian altered

feevirise™) drweartitionosectohs AGRagrisest d)kl‘hempnsihg’l’ @Al b25inderstood to

or .t elr di fied or nDIo forns is indi
npRly & 1°Hé\f aiated glﬁﬁ’g% oFeEST O EFREP P? Sﬁmet}@\f?arl igtegers but not
@1@ eﬁclﬁ% of Ay (ﬁh@”‘élé}ﬁerﬁ lor §fdege? of grotub%'féleﬂﬁﬁtsfdr%’tegérs
honol og forns may al so be screened al one or in
conbi nation with other biomarkers. As indicated above,

@@E%]; PP%E tﬁdgetggti(?@%g mgmgcgr?n%ﬁcg aIP % ee,lcgl\é%}cla condrhon such as a
Q}ﬁi&@@lﬁgifcalt | @Rcer TSt pRyidedy DBe i ferthl Sgyﬂecotdg&&llecéﬂdﬂﬂléh" includes
or blood including plasma or. serum 10 [0021] Mre

eoamplicationg asing, &opr és@ﬁ@cqlw%tqaawrpasowlé@é anginflameajory disorder
gu%ft g%ﬂt’,ﬂﬁkmog@ *FE@ Sngtfan‘?cu% &&'bfé@'e%ﬂb stage detection of a
condition Th a su ect, assay comprisin

ghateeslopicaln goridéticel, Sfa@htabssohtlalbk@lcsal iemaraintation @gdq&lnmts monitoring of

anpl e. fromthe_subject wherein the biomarker. .is CAl 25,
RPatic BEmohd hE e A SPEAR ALRES O ol o0l RheTrapplied to the
%I{H?,Q' bF @YrploAD kRS dnOTHME thier@ahiyvmRr Eﬁﬂ'heﬁnto the d1ag11051s of

ation’in the levels of the biomarkers rel ati ve
@symmmmc Wwemem and/et Womenft high risk of dewdering @fgynh@loglcal condition.

ubj_ect  hay havi ng .t.he ondttlon
Qe sist ML Do BT 4 PG OB 4 Rbupaminala i'a partcular
@riodisiest, armaisayorfa ash§tiarwihioh Mg 1dvelspfasaitifatidns df two or more
gynecologlcal condition in a subject, the assay
Ripmarkess eigpnabiies seleqted dranm ehedls SRIPHYNE BRCHPT afaélﬁat pietein-2 (AGR-
n I gt e
B 24P CALES inBRERRo (P! Bferbineg L B Rletivg progin (CRE),
mﬂn@ﬁh)ﬂ&dm& (SlAG\)faneldsemm rangdbidgP (SARY atehdatendéd. Refererice to these

nor e _of I.L-6, SAP_o

bigmarkesy I%B‘%‘F%‘@r ASD: T 1%%f<«AA t?égd%ré "% GRP, SAA and SAP

1|nltl'uﬁes zlnty Srividios opMo Bl BARs @HeréB? ‘ghéH @sq)o@{m&%m Piliants, truncated
fornms thereof; or at |east one of I L-8,

ORRs, Sitegatad @Amuttrmm;dfcfrm@ohsowelh@ﬁdﬂoo@lﬁggrﬂmrepﬁeﬂéloqusay of the

st .one_o

aeef oy Fipi Pty SRt A St dufl P R Fiatomms or
irehigdenat.gori t hm gener at ed fronta first know edge base
of data conprising the |evels of the sanme bi omarkers
froma subject of known status with respect to the

i 1] t I
@?E@a@l t?{%t fdﬁ#ﬁht @Eg@lg@?g %]ltae%gﬁ]&lr 191\%9 g&c%fgt\géltquﬁ)&ﬁ gﬁe two or more
lmOt‘ml'rHe'rmm@ﬁed W Q@ﬂfM IPHARARPCET 6%@5&%@@&5{)%&% rondition or the

t he application of a cogparigon of |evels of

bV enaF Wemonts, e JHEBY: o Hinjnelier | Smbadip ety e yAlinart subjected to
tbRivaH&AS '?19§151§1§ td tetelad o WhidPRHlabfR thdfet&mination of an index of
statistical "and nmachi ne Tearning al gorithns. Such an
priogahilityhofi the preserive ar ebsanico of Hiepeonduione bnangitharasikest,ghe detection of
and di sease status observed in training data (with

known di sease status) to infer relationships which are

5 then used to predict the status of patients with

unknown status. Practitioners skilled in the art of

data anaIyS|s recognlze that nmany dlfferent forns of

1T . I T
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[0024] In an enbodi nent, the condition is a cancer
such as ovarian cancer or a 10 conplication arising

w0 bepatasen | n anot her enbodi nent, the condit i PCT/AE26@9/000500

gynecol ogi cal inflammtory condition such as but not

limted to endonetri osis. [ 0025] Determ ning the
"presence” of a condition i ncl udes determning a risk
of having a condition. "risk? is conveniently

considered in terns of detern1ﬁ|ng an index of 15
probability of having a condition relative to a

subj ect who does not have the condition. [0026] Hence,

aplteprdolsweltinicapesntraion eBACé%r&oamékmﬁ@ Qngeor 3n cgmbination with other
t of

PR TR 025 IS ORI 1" GUREL SR LGHBlen " Reterence 1

'ateddt nrmhmeslpﬁrinarmsator dkcreaseda@otcdnmatibe df ehellsismarklers in tissues or

fgﬁt@ﬁs&gﬁgg gqlngq%]régtg\gﬁf g{erﬁ? ctc{x;‘?r?) sgﬁpltgﬂ%,]g&ﬁs o?d level or a database of
d . .

i o%ﬁ)ﬁb?ﬁ%ag @%lrl]lg? Bg F’%ho?\g{l% Q{%giéi'tﬂglgit%ua?\glygi;g tQﬁcgf@f’ally, the alteration is an

igymeasech ognaeatratiameli the bionwrkarhie absence of the

condition. [0027] The present invention further

contenpl ates an assay for detecting ovarian cancer in

[8017 96tidsiandihB Qh@ﬁr%ﬁ:bnﬁ@ﬂiﬂirbﬁdhn megﬁéﬁeat:mvam@ &x®nak @ a genetic

fromthe subject with an i mobilize and to two or

appraach fo mepupe exprefisionf genesanpgding thﬂfdva-mna@nqddmme@cers

forms thereof for a tine and under conditions for

AGR-2 or m dkine or CAl 25 or nodified or honol og forns

[00ES]eDe bivnikirkél tencehtsationgalig. Mvielsh gff owvo Gbesmaﬂ: of the biomarkers

i ndi cati on of the concentration of AGR-2, md

RIRYABT 2 maposatle relghnnshipdebyechshyneger sy ek 2nd é’rsé"lf'f: status in patients.
0 r

I‘ﬁ’f}ﬁﬁﬁi,oﬁ tg Lé?%fé Qg’%%%%k@&ﬂ%gﬁ%%&‘ ﬁrg)g?fl?(graé%f?ncﬁ oto rfFl'i(?s &f two or more

rhakems as heput dfital or comdparison\te cofitraly ar farmuléimaate anMﬂls leading to an

%009 2& gggfgﬁﬁﬁg}; H%él%g?eﬂgofﬂ g’!gé%? %ﬂ{]i Q?L“lfll %ﬁecologlcal condition by

SCRRhBIBPIAL RS aldte@I&RY ih Ahe EBhESralifn VFAAGRY GRNARIkideNalone or in
a subject, the assa conpr|S|ngécontact|ng a sanple

dormirinatien w&bj%tﬁm ancp.naBltered davelj igaAGR-2 @rtnml e concentration
n / Qr d ar,

aﬁ&{e ?IQ En Aéﬁb%’a lﬁl]é %{ohf %Atq\?\g ogrotﬁélr é%g?lﬂffi ngz) ale% of a condition.
Alterﬁatn@BB, thSARvaindf OAGRAP @ nfidicihé i #t6heOlor hl(ﬁan)IﬁBmﬁti)cBﬂTEwth other
thereof; two or nore of IL-6, IL-8, CRP, SAA and/or

arkersiragl g wxeddn thegnultifistarislpdearitimapproagh- at | east
one of CAI 25, IL-6, IL-8, SAA and/or SAP or nodified
or honolog forns thereof and at | east one of m dkine
[@01F]oFheAGRlegted| bioemadkers nrmaynddsandia arsedu ¢dile61£ve1)25oro individually in

forns. thereof for 10 tine and )
i laiicah A S O diR ol MRBIiot i HigHr Rbp Teaihitgeaime. The
Bl@tnﬁ‘rk'efsgeﬁf@ disgndeful RNsube/BE h 'g@ﬂeéo'l‘t%léaq?\éﬁﬁcepﬁr Qi Mérﬁgne the stage of
is indicative of e concentration of
tb¢ @ﬁmek evhigl dnasubjfen¢enthet type exfrandireaneeri tbn@pvmmioyed Hence, the

BeRAL VRO RECBISIS BPeRnaled, Bedthind $ERF G alsh Bremecologica
dih&iiabl'ﬁd tpYesEﬂtatlnHmﬁoﬁ ubgteds If@Sotﬁér d9ascoledicdla¥énditions such as
ovari an cancer. 15 100291 Another aspect of the
1Bﬂ@§€ﬁﬂ”¥ﬁﬁ@ﬁ¥¥%n is directed to a panel of ligands to
bi omar kers useful in the detection of a gynecol ogica
condition, the panel conprising ligands to two or nore
[0020dGR:cdrdingldkione aspdétonf Ghe IptEseat inmﬂmitibhecbrmemﬂrlamlarg assay for
(% rns .t hereof; two_.or mor & of CAI% I.L-6, .1L-8

11 BheSeRsaof i2ey SO ﬂ%‘ﬁ*b‘l Nols} ﬁ’an‘Bran%le‘fértB%fissay comprising
two or nore of IL-6, IL-8, CRP, SAA or SAP; or
nodi fi ed or honolog fornms thereof or at |east one of
CAl 25, 1L-6, 1L-8, CRP, SAA or SAP or nodified or hono
log forns thereof and at | east one of m dkine or AGR-2
al one or |n conblnatlon with CA 125 or nDdified or

Y A O /A - "



10

15

20

25

30

specifically to biomarkers, the biomarkers sel ected
fromtwo or nore of AGR-2, m dkine and/or CAl 25 or

wWorewofizesed or honol og fornms thereof; two or norRBCOAUGM/000500

125, 1L-6, IL-8, CRP, SAA and SAP or nodified or

honol og forns thereof; two or nore of IL-6, IL-8, 30

CRP, SAA and SAP or nodified or horml og forns thereof;

and at | east one of CAl 25, IL- IL-8, CRP, SAA and

SAP or nodified or honol og for?rs t hereof and at | east

one of WD 2009/ 129569PCT/ AU2009/ 000500 - 10 - m dki ne

or AGR-2 alone or in conbination with CAl 25 or

detefirfiniog the deopwitagonr efntva leemeye QfoA&R{z}r mhidking hand/or CA125 or

| evel s of t -r d bj.e
Tﬂé%leé\?élhg mgogo\gorglﬁa ?/r*s%f)g"} 0 e1§ %lg?nrll ne Efe ﬁ%lﬁf Jther 2t &t wherein an
Ateedd BveRih itW6I@amord Bf NGRE, Kﬁll’dkinevzﬁi(ﬁor SA[IQS)C’o'lr] thbﬁr modlﬁed or
an errbodl ment, the concentrations are subjected to
hesprlag iferar isgndicaibye olothe Subigsk laqywea@mmwl copglition. Levels of
ABRM LR dkiYid ol €84 1250 A8l t?l%dlﬁgfpetdh J]’%)Hﬁs may also be screened
concentrations are subjected to an or t hm geneérat ed
dlomnorinf bcsmbinkﬂimmdmtﬂgrﬂhh‘abemfkeokat Asandipatiediabgvd: hthe term "altered"
| evel s .of the s%ma bi.omarkers.from &e sub{eect of . known

TR 48 OGTERSC OB E[5EEION 5 SPRRFTIZBNRN 07 LACCHFSE Of frdpfion In conceniration.
PdsHRE idal) BeRh AYIuEESPssl ﬂhﬂ%%l&fd iREINERB IP1dskng Rfsefuif

subj ect "having or not having 10 the condition. [0032]

Still another aspect of the present invention

REATBrSh&Te Gkt el WERRURE ol GRS Kr dctermining he

predERcé of 0 c610gRaB¢dndRIdNGh arkabjee th%@ﬁﬂiyl c%hﬂﬂlsidgﬁietermmlng levels
elements [X]", Y and [4, wherein: 15 'S | i gan

of bigragrkeredn aéecrle&lﬁédamplﬁﬁ@mtlzessvbiecwamrb@e @om@m 1§§3A125 and
%agﬁor&erk%fe% Fi fﬁﬂﬁl A@ m&g(ﬁ{l %andYCRﬁ o?nl&dgf?é?ldorva%nﬁ)lorg forms thereof
e en 'S

i onmar Ker sel ected I St conpri si ng,
whereinanattermipe irnfhe ASRI2o fahelbiomaritalkrefativerto aredntioldas imdicative of the

honol o or thereof; t IL-6, I1L-8, 20
Rr:?@ﬁ,nces‘gg&gﬁ JesABaging op Bk aWé(ngotHD %‘ng'il% forns thereof
or when nis 1, at least one of |IL-6, |IL-8, CRP, SAA

and SAP or nodified or honolog forns thereof; and Z is
[2022]gandn t dteandtivenamkedimsst, ethee dreferdnminviedkomepravides an assay for

FErpniSk (R RrEe e (PR GAH TRP Agorbieep e a8se) comprising
dedtinlinih@ ttife &ﬁic@ﬁtﬂdti&ﬁtdMo@ﬁrkfeﬁemCdJB@ﬁfgﬁda@tshlﬁﬁleoﬁ‘om the subject, the
bi omarker binding to a ligand. In use, the kit

temparkersaselested, Fometwa AT mATE O AERLY, grigkins and G125 or modified or
I e cont t

RIS (BH B B RPTRBKE0: (925720 31 CHp, $900hna 5P o

rﬁodlﬁe«tbedhohml@foaing oherédsﬂnt\gememremfﬂmﬁn I&-§,iCRP, SAA and SAP or

of data conprising the |leyels of the

SBeh PG PR BRSO Mot | BdeasbPneiobut 1 €2 AL B FRP, SAA and
S@P Q)‘f'%o&lﬁe& lag h%%@’dgt fd?ﬂls"’!ﬁ@t’é@f Dinfi N 184590t (dFhidkine or AGR-2 or
provi des an index of probabilify of the subj ect having
modified drahbmglaghdorosn mdrq:qfn subj\a@mg the concentrations to an algorithm
gze(r)lgr%{e%z%%%g Elcyrs'% 00916 ge ase of ciléta_ comprising the levels of the same
biomarkers from a subject of known status with respect to the condition wherein the
algorithm provides an index of probability of the subject having or not having the

condition.

[0023] Hence, in one embodiment, the present invention provides a diagnostic rule based
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[0033] The present invention further provides a panel
of markers conprising the list [X]n, [Y]x and [Z]n,

Wab@paease9 5 X is CAl 25 or nodified or honol og PGF/AE2009/000500

thereof and nis O or I; Yis a nmarker selected from

IL-6, 1L-8 CRP, SAA and SAP or nodified or honol og

fornms thereof provided that when nis 0, Y conprises

two or nore of the nmarkers whegein x is 0 or 1; and

Zis tw or nore of AGR-2 or nrdkine and/or CAl 25 or

nodi fied or honolog fornms 10 thereof and mis 0 or 1.

[0034] Kits and know edge-based conputer software and
drethdwaplcation of foompassan of levele Oﬁb@mlﬁeﬁ; teveqitiobsamplss. In another

4oboo?65 eltnth%%rla Syt&car xs%%se%sé ayp 119 t tﬁﬁ :—ﬁtan machine learning
IRPE ¢ 2

e USE In exis

aag&tthmgcswe aﬁralgérﬁhfmns@ ths Sr@lhhahﬂﬁbsv\béth/eaatﬂmhmgyrs and disease
servi ces. For exa results fromthe ass

sttq;taﬁgbﬁemegdn RRIng me,th kngwnydisease staBisk tq @?eg rel@}x,%nshlps which are
thit ﬁgeraeto?(? cgptﬁg Q% d'ngaﬁé[rftg St lH]ng\lVﬁ Qtaﬂg& 8L RAGbAISKilled in the

I's store use enerate a predict posterior
gt obdia | anblysis akeregnivei thit ey difired foons bé infadmg wiationships in the

abi | 20, whjch is th ded t
DA 8 Y e et DAt Fhsners BF PR e Lt el

report. [0036] The assay may, therefore, be in the
formof a kit or conputer-based system which conprises
[0824]rlpage nersbathments dthg ¢amdiione st at henceorivielnt #saOVaiANpfcancer or a

ésog}eal&ét?cgla frx%s%gz él?elp%{ tah : S rg?ﬁjetr %?nb%ﬁlrrgé/}ﬁr %e aC%gdi? lon 1s a dg}}lnecolo gical

ermnatlon trans

iaflameRMTY SomfitiéOsihak boi 1§‘dta11mlte[dQ93ﬂc]orffé'tﬁoﬁ§8ay of the
present | nventi on perm ts int egr ation into existi ng or

new y devel oped pat hol ogy architecture or platform

h .. . :
Y Bl R o 6 P3RS R g i o
d;olnéltﬁ)hatAuS'ns]t" as sohyenddntiyi tdnsrdeﬁqdem t&thst of aletermining an index of

ity T hE e ARaBTH AR FIRIEGY B CHPIPCORIR 475 LR o eapdition

form of | evel s or concentrations of CAl 25 and one or
WO 2009/ 129569PCT/ AU2009/ 000500 - 12 - nore of AGR-2, o
[0021i Hence ORP, pr¢S|§n61nven_tL® cogemplatas thamse odmknhwlagge base of training

La a conmuni cati.on r K. %b%‘]roc S|n
%f%?nsd% cvels ofroprbcrr{uil W(%r I E(}:/ts\?n p?c(g)\li)o%cal condition, upon
idpgeasa lsékdﬁ& Kadwiedge base of data comprising concentratlons of the same
biomarkers from a patient with an unknown gynecological condition, provides an index of
probability that predicts the nature of the gynecological condition or the absence of the

condition.

[0027] The present invention further contemplates an assay for detecting ovarian cancer in
a subject, the assay comprising contacting a sampie from the subject with an immobilized
ligand to two or more of AGR-2, midkine or CA125 or modified or homolog forms thereof
for a time and under conditions for AGR-2 or midkine or CA125 or modified or homolog
forms thereof to bind to its ligand which provides an indication of the concentration of
AGR-2, midkine and/or CA125 or modified or homolog forms thereof wherein an altered
concentration of two or more of AGR-2, midkine and/or CA125 or modified or homolog

forms thereof is indicative of ovarian cancer.
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5(c)determ ning the status of the subject in
accordance with the results of the di sease i ndex val ue

WO p00go2gs5ey i son with predeterm ned val ues; and PCT/AU2009/000500

(d)transferring an indication of the status of the
subject to the user via the communications network
reference to the nultivariate analysis includes an
al gorithm which perforns the [tivariate anal ysis
function. 10 [0038] Convenientfy, the nethod generally
further includes: (a) having the user determ ne
the data using a renote end station; and (b)
transferring the data fromthe end station to the base

iQn,_ Vi c 1 [ .
QOB oY hAl BRIHREA | B8 hienid? ARSI ey
dyyqtiagwyatian vdncehinCasebjédietherissuydeon@prisingctantieting @) sample from the
transferring the data to the first p essi ng, syste
juBject Mathsimapebiliged; Hgands e e qrHEOSe @%fp@édé%% gndlor CAL2S or
rﬁb{&ih%&;'})g rﬁ%ﬁglﬁg(ﬁﬂﬁéﬁﬁ%ﬂ thidorihdre bf RTAO08S fil -BISYSERB SAA and/or

to pe mul t1variate analysis function to
$eP er atodifiddeordiosmdeg farmd dherved, teo of 0040Df M6, He8HCRP, SAA and/or

al so..Lngl ude: ) transferri
B oF easugied nehiplon arms frerdaupy & R R AT 5 Jhes. T8, S
dnldfortS P oPrRsEAEd BE hoMdldpTorB dhereof and at leh$l)oreadsS ihidkine and/or
the first processing systemto deternine the status of

AGR-Zalope et in paobinptiomwithi GA ks er mpdidieder homodess tprms thereof for a
t%rﬁg laggelﬁl(%} cloﬁ(ﬁ{io?ﬁq @ut?lfcient for the biorr(a?pc rt anishfde ! nl%and and then
e data between gV comuntcald Sre et wor R and £h

detecsihg 3 Ipre)l OF HRIding: whish édnindivatugbf the tofichtrhtisrev®the biomarker and
transferring the data hetween the

Sﬂe}lgjr%giin%ﬂt? ?%’éelg,tg%i@ﬁa t?, @B algarnt @@{%usm@le%ls of biomarkers in a
S%Q]QQ{ ﬂ%ﬁé@%&’&TMQW(ooﬁ%5f&Q an index of probability that the subject has or

does not have ovarian cancer.

[0029] Another aspect of the present invention is directed to a panel of ligands to
biomarkers useful in the detection of a gynecological condition, the panel comprising
ligands to two or more of AGR-2, midkine and/or CA125 or modified or homolog forms
thereof; two or more of CA12S5, IL-6, IL-8, CRP, SAA or SAP or modified or homolog
forms thereof; two or more of IL-6, IL-8, CRP, SAA or SAP; or modified or homolog
forms thereof or at least one of CA125, IL-6, IL-8, CRP, SAA or SAP or modified or

homolog forms thereof and at least one of midkine or AGR-2 alone or in combination with

'CA125 or modified or homolog forms thereof.

[0030] In particular, the present invention provides a panel of biomarkers for the detection
of a gynecological condition in a subject, the panel comprising agents which bind
specifically to biomarkers, the biomarkers selected from two or more of AGR-2, midkine
and/or CA125 or modified or homolog forms thereof, two or more of CA125, IL-6, IL-8,
CRP, SAA and SAP or modified or homolog forms thereof; two or more of IL-6, IL-8,
CRP, SAA and SAP or modified or homolog forms thereof; and at least one of CA125, IL-
6, IL-8, CRP, SAA and SAP or modified or homolog forms thereof and at least one of
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- 13 - through a second firewall. [0042] The second
processi ng system nay be coupled to a database adapted

W@ 20081129569 pr edet er m ned data and/ or the mnul ti veeT/aU2009/000500

anal ysis function, the nmethod include: 5(a)querying
the database to obtain at |east sel ected predeterm ned
data or access to the nultivariate analysis function
fromthe database; and (b)conq ring the sel ected
predeterm ned data to the subject data or generating a
predicted probability index. 10 [0043] The second

processur’lgi éstem can be coupled to a database, the
mstkinsdon AGIRy ahglesqromu qegntimasion avish iGA k25eordmpdiied or homolog forms

tg; %46 0. detf'e @19 qe\%ﬁnoﬁlv%oor 'n’ﬂﬁ‘le Bgo“?nzﬂﬁé/rls qgcil %ﬂyﬁ sﬂ?ﬁ&tmg the levels to
etern1ne tausing a secure ar
ar dnalysiifto abeffﬁmb Ang ana’ah@ Qichdetgr ﬁlmrdsusa th bibmalley ddvelf
bi omarker and 15 havi ng a nunber of features each
| ocat ed at respective position(s) on the respective
t
[‘gggg 1 Qrtl tﬁgfbgglglgeigttg% Bgr}]ééﬁttrﬂ%s afd blﬁﬁéété’d g&\?n%or}] toa control or
daitré)aseadfe"nbnnmh" oh aboatmagl” (alues eIlnanntheeembbcamut the concentrations are

R 3850 Bblef hooE b PR b S B mprising
186419 Bﬂ&@%ﬁm\éﬁb‘i&}nirﬁ&s%?ﬁ JhBjest Jfdnewh stadts WITKl rdspéct to the condition
data. [0045] The method can al so include causing the

whereinghe aigorithm provided én érdexrnd poebabily of Hieoiuhiect laying erenot having
RAYY d:{lol nformati on representing the provision of

paymnen Iby the user; and 25(b)performthe conparison

|n response to the determi nation of the paynent

nformation, - [0046] The present. invention also ) )
IBP%R). RS a%ptb%rsaép%qt &f |”éFnP1feé?m dRYCBHAN SPRgMPlAdessa kit for iagnosing the

%Hpé %Fta Yinkd orfeasgﬁfe{colto 1c§l (91 QgL &l ¢ c%%w‘rsﬁﬁeg ggzgglposition of

type t ereof or~a sta e dancer,
matsarlcompnmgmlmb dgner(taIX]nsYcand [Zh{ Whbetgin:

X is a ligand to a biomarker selected from CA125 or modified or homolog forms thereof
andnisOorl;

Y is a ligand to a biomarker selected from the list comprising, when n is 0, one or more of
AGR-2 and/or midkine or modified or homolog forms thereof; two or more of IL-6, IL-8,
CRP, SAA and SAP or modified or homolog forms thereof or when ;, is 1, at least one of
IL-6, IL-8, CRP, SAA and SAP or modified or homolog forms thereof; and

Zis a.ligand to a biomarker selected from midkine and AGR-2 or modified or homolog

forms thereof and misOor 1;

the kit further comprising reagents to facilitate determination of the concentration of ‘
biomarker binding to a ligand. In use, the kit facilitates the determination of biomarker
levels. These levels can be compared to a control or database of values. In another
embodiment, the levels are subjected to an algorithm generated from a first knowledge
base of data comprising the levels of the same biomarkers from a subject of known status
with respect to the condition wherein the algorithm provides an index of probability of the

subject having or not having the condition.



10

15

20

25

30

WO 2009/ 129569PCT/ AU2009/ 000500 - 14 - (b)a processing
system the processing system bei ng adapted to:

W@ poopazEssYe subject data fromthe user via a PCI/AU2009/000500

conmuni cati ons network, the data including |evels or
concentrations of two or nore biomarkers selected from
AGR2, m dkine, CAl 25, IL-6, IL-8, CRP, SAA and SAP
froma subject; SUi)pafOHﬁqﬁem al gorithmc
function including conparing the data to predeterm ned
data; (iii)determining the status of the subject in
accordance with the results of the algorithmc
function including the conparison and (c)output an

[l\(/)ﬁggl { I On e%t 1nvlggt1(§x¥ ﬁ.erl%I' Slfoviﬁg a (%{ﬂ%&ﬁq Q:%mlf)%g{ng the list [X],,

conmuni cat1 ons* ne
[p(r]pﬁﬁs[g]lng/}ﬁpaﬁ,em can be adapt ed to recei ve data from
a renote end station adapted to determ ne the data. 15
[0048] The processing system may include: (a)a first

RIOCRI%S BOSNHAT: AABIAToh: bt BRFA Y Pp dat 2 and

eterm ne t e statu e subject 1n dccordance
Yid simatier sedected froof ILEGdLAR)IGRR; A A tmd SAR| o snalifiethart iommolog forms

b?rs Qvﬁiﬁg ,glgn;;,gpar | ng'dlég)t é’ggc{ngmsgg %iwé2 81( n)o?e gt? ti%g r;]gaé'kgﬁ \yvélerein xis 0

drheafl@t a fromthe processing system (i)
performthe nultivariate analysis function including
.4 mgtw;@mpanqmgmf AGRd2 or midkine and/qri CA)2% oameddified loe homolog forms

tﬁggg mlS6or1f|rst processi ng system 25

[0034] Kits and knowledge-based computer software and hardware also form part of the

present invention.

[0035] In particular, the assays of the present invention may be used in existing
knowledge-based architecture or platforms associated with pathology services. For
example, results from the assays are transmitted via a communications network (e.g. the
internet) to a processing system in which an algorithm is stored and used to generate a
predicted posterior probability value which translates to the index of disease probability

which is then forwarded to an end user in the form of a diagnostic or predictive report.

[0036] The assay may, therefore, be in the form of a kit or computer-based system which
comprises the reagents necessary to detect the concentration of the biomarkers and the
computer hardware and/or software to facilitate determination and transmission of reports

to a clinician.

[0037] The assay of the present invention permits integration into existing or newly
developed pathology architecture or platform systems. For example, the present invention
contemplates a method of allowing a user to determine the status of a subject with respect
to a gynecological cancer or subtype thereof or stage of cancer, the method including:

(a) receiving data in the form of levels or concentrations of CA125 and one or
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[0049] The base station typically includes: (a)
a first firewall for coupling the first processing

W@ ®bamssd t he communi cati ons network; and PCT/AU2009/000500

(b) a second firewall for coupling the first and the

second processing systens. 30 WO

2009/ 129569PCT/ AU2009/ 000500 - 15 - adapted to store

the data in the database. [Oogﬁl Yet anot her aspect of

the present invention is direct®ed to the use of the

| evel s of two or nore biomarkers selected from AGR- 2,

m dki ne, CAl 25, IL-6, 1L-8 CRP, SAA 5 and SAP or

mordi of edGBr2,hondking C&Mslli-hedbd , SAS ded RAP offami ge user via a
canceﬁc%Q)otgg&xgynecological condition in a subject.

?5@35? 197 P30t her aspect of the present invention

provi @gs threcsssiagahe sebjetisdai vaGChRultivakiate ahelysés @ provide a disease
nodi f1 ed or honolog fornms thereof in the generation of
index¥dys to detect 10 ovarian cancer or other

gynec >09' G ﬁﬁﬂQ thd Qﬁtdsrbﬁhélé i€&lin a[cog&"ég’llceE\Vﬁﬂt e results of the
anot h aspect of “the present |ndent|on provi des t
disas@fndbzevaelhs imnfomytaRis@n wriﬁhdkédeeermmmbdGAﬂ@S o nodi fi ed

or | og forns thereof in gener ati on of. an

00 dorbcy ARITRRE aRredeatih of M SEPRGIIRG hues o the teer via the
SRHiditAdnk hetwsitPidebnce WPthe multivariate analBEs 1nc1udes an algorithm
2009/ 129569PCT/ AU2009/ 000500 - 16 - BRI EF DESCRI PTI ON

GiclT pEr fein@URe Biulti{ape B4dnalyisigufnectioni s a di agr anmat i cal
representation of the nodeling to provide an al gorithm

whi ch generates an index of probability that a subject

638]0Cor§iQﬁfenﬂ9tth@ﬁiéﬂloa en@ing fatiegimcdldesondi ti on.
0055 éb ure 2 is a diagranmatical, representation
b

showi Fyingdhe nsgs getergingdhe daip uSRE afrempls prd jstation; and

dat a. ? Jg% gtﬂ{] Qa3 ﬁ%n"r'lr{ﬂe Qﬁaf&aé&ﬁ %mtflé Gr)ase statlon via the

repre nta I ons e assay of the present 1 nvent

domrkextdcdtmnanpastonlal ogy pl atformto provide a report on

the index of disease probability of a subject having

or not having a gynecol ogi cal cancer. [0057] Figures 4

li%ﬁﬁb]f’l“ 1 Bas® SHEBREALInCRIAE ?ﬁﬁrhhétsbc%ﬁ Rbcckifs 858, in Wthh case the
inKked to a pat hol ogy 15 pl atforn1to prOV|de a report

metheddasingludeon; 2 base station; 3, client serve (e.g.

a Si e a [ tocol . (SOAP) :

ot cacraRerrar fisi P e W Aishb S e ks

Labor @} or ytrdrdfeprini@ihie @t fingeaeid @yés‘sﬁ@s aBmeyapl e
of an assay report is shown in Figure 6. 20 [0058

Fi gur@®) 6 i@ugingdhe ﬁr&pp@@éﬁﬁm PSP fto peFleppr the mutivariate analysis
&%’nat%%gng)ﬁte tﬂﬁdlt@éa%@:fn ! n Figure 3. [ 0059]

ogr aphi representati on show ng
|nnunoh|stochenlcm

[0040] The method may also include:

(a) transferring the results of the multivariate analysis function to the first
processing system; and

(b) causing the first processing system to determine the status of the subject.

[0041] In this case, the method also includes at lest one of:
(a) transferring the data between the communications network and the first
processing system through a first firewall; and

(b) transferring the data between the first and the second processing systems
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| ocalization of imunoreactive (ir)-AGR-2 in sections
of normal human ovary. Normal 25 ovarian epithelium

W@ 20000298559 was consi stently negative for ir-AGRQI/AB2BY/000500

Smal | inclusion cysts within normal ovary denonstrated
occasional cells (arrows) with distinct cytoplasmc

staining for ir-AGR-2 (D). Magnification is x 200 for

A, C and x400 for B,D. [0060] EFigure 8 is a

phot ogr aphi cal representati on show ng

I mmunohi stochemi cal 30 |ocalization of ir-AGR-2 in

epithelial cell-derived ovarian tunors. (A Benign
hrwighausscongnivewstl. endocervical type. Virtually all of

the epitheliumdisplays strong granular WO

2009/ 129569PCT/ AU2009/ 000500 - 17 - cytoplasm

022 NTRY sePndi prob@sing fHefein endyabd Youple@nsen daabdseyadaptdd to store
al ong the cell nmenbranes. (B) A serous. borderl|ne,
prafesermyinedhdaip and{ar thy muldyarateanaysis fupefiany theipethediingiude:

stai njng o [ ' C i r b Bik

G ad e(al engil(l)e\r('rgtEl gi tglg cfi aﬂ%’%%: 't(%/\A}éP w(rg)a\t/ve\{%& égl\?éetlgg rfggaét d data or
glcessdu tter mphitvagata analiss funebon e the tatabasepargl gr anul ar

cytopl.asm st ai nj ng, of .5 oups of. cel.ls througho t he .
epi t heVi un?onilli’f‘r’d’&%?e eé?‘it%f prefetermingd defpdaf eéy‘tlata or generating

4 PleBRReQ FbRIMIilyhedeel | / cel | nenbranes and api cal
surface. (D) G ade 1 endonetrioid tunor with a well

differentiated gl andul ar pattern. The tunor exhibits

PREECLR PRt Gnficd! BSifable S84 Snr agpod inctuding

Abringsihe@dtadh tNeddiatded.i ned i nmunor eactive cells are
present within a largely negatively staining, 10
noderately differentiated tunor. The staining is
U upj.e f1, 4.0 t ' .
h
OBALITY AR PLES,STRA! piAS, 0GR READE e OB g o s
eyt Ithe dedufre neay icdtademéatndapable of duterhininy thei telwel of biomarker and

scattered, groups of isolated cells exhibiting strong, .
BRIHSA TR Pl awyes e E,O%ﬂ 4 FesReet Postion(s] gdhg respective code:
BahRasd, Wlheth6& Wp@cﬁlﬁ{ﬂﬁ’éﬂuf& cBudifgR Mase Wakdn to:

differentiated, strongly inmmunostaining gland adjacent
to a @por | getetinfihetherepidafron: the date; 3 15 tunor. (H A

serous.,G a 3.carci nona . W th papi.l.l a tern .
axchi b notSeiG  EyPETRahle s RaSkian B tesRdpdietmyte ammay; and
of tu@pr cedtbBnihé Mo garkhietepaplubd 8LaccotdancdFwamethd detedined layout,
cell carcinoma showing a typical clear cell pattern.

aldhe dats. ext ensi ve cytopl asmi ¢ i nmunost ai ni ng of cells

within the tunor nests and cords. (Magnification x200

for C E, Gand | and x400 for A, B, D, F and H). 20

[0088}1 Thd-ingthod c8n hko inchidetcagsiapthedbasespatsett at i on of a

\a(\ffs |t ﬁ{ag yblpg‘it"t?%iflié% %gﬁg%}tﬂﬁﬁgﬁﬁﬂg p'(sl%_n | gjsl_olil'rsniaggn representing the
ﬁxBQisdeddﬁa?'lglﬁn X nhéﬁE@?! &% (3-6 per group) were

obt al ned 'f trol subjects and from patients wth

di agn@ed pafaoustheneonipaoisen éndespbrser toctbk | deterpminagion of the payment
%ﬁrci noma of various grades. Equival ent 25 amounts of
EIMAIal pl asma sanpl es in each group were pool ed

and depleted of the top six plasm proteins using

Multiple Affinity Renoval System (Agilent) to .

H’@ﬂ@]e%h@' aresentdRESANNION (159l previsleha dass pigtion doredaherpiring the status of a

B g SO BB g Y B0 LT R G8FR e o

the biase’Etion iusludiggcheni | um nesence detection. A weak

i mmunoreacti ve speci es of approxi mat el 18 kDa
(aS a store mgt?lod; PP y
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30 (mature AGR-2) is evident in nucinous and cl ear
cell ovarian carcinoma plasma, but not in control

w@k@eneesey pl asma derived from serous ovari an PEFAE2009/000500

pati ents, suggesting WD 2009/129569PCT/ AU2009/ 000500

- 18 - differential expression and secretion of

ir-AGR-2 associated with different ovarian tunor

types. A nunber of higher nntqagjar wei ght

i mrunor eactive species are also |labeled with the

anti-AGR- 2 anti body. These species simlarly appear to

be differentially expressed in plasma sanpl es derived

from (Pt i ehPROCHISINgE SYPiEme HSTocessing aysteny hpingpgapied tos

[0062] Figwe L: phy r - At i .

RoC our ve hal ySrag Suble ARt Bord R GRERIAY cBhoflnilains network
the dhtatihduding édvelscorploaceantiations, ofdommpamorg biskhakemndlettied from AGR-

R PE b B Sl
anal ysi s dg§cr i ReghrinihglAPhigod@mi® BliRkiBE qlné@ﬁdigg tkﬁxgparing the data to

val i dation Sanpl e subset, conparing CAl 25 an
redetemiined ¢gedziel shown in Table 11. [0064] Figure 12

is a graphical resentation of. 1he .curve .

anal v o dbbhr | SR BaRe SAfts O 4h SEVETT B 4ot pancp eth the results

&fithé AIGoRMIRE Curéibn GNAGd thg coAbadsoanand he bi omar ker

panel shown in Table 13. [0065] Figure 13 is a )

gr aphictal wpitedripdicatinn of theestatur duthgesyneatytsi the user via the
[ ' e 17, obtained with the nodel sanple

%S‘%g‘ré‘#‘p%g’ﬁ%g‘?%m 25 and the bi omarker 20 panel

shown in Table 9. [0066] Figure 14 is a graphi cal

representation of the ROC cyrve, anal ysi s, described in .
PR IcThesprog e wale £ bhadapied atsedie Safframsy praete end station

&ﬁg@g%g&e&ﬁng%&w the bi omarker panel shown in
Table 11. 25 [0067] Figure 15 is a graphical
representati on of the ROC curve anal ysis described in
19, obtained with the.entire sanple set

@@%Zifl}eﬂ’g“’“ﬁ?‘é‘% S8 Efntr%aé'lﬂfqgﬂ%r ker panel shown in Table
13, MP 2008/ 362REHy4ROAHRARH00 - 19 - [0069]
Figure 17 is a graphical representation of nean plasma
concentratfbn SeNvetheAlgRiand n early stage (Stage | /
Il) ovariarn,can ' Y t. .
[0070] Fi gl e T I 6 B 3ubiBll b e R ERF the resuts of
the anudti alriatranhBisisefenctiphdschadiag nempirigy thedatapindAGR- 2 and
CAl 25 &n early ta%e (Sta?e I/IIt) ovari an cancer
pati dfil s hiFCRRLPIRGSSEGRYFiEMadapted 19:0071] Figure 19 is
a graphicaty re tq : anal ysi s
descri.bed a(:l)n 1 Slr e?’%ﬁ? gé?_d f %P%?ﬁ ggﬁoéﬁgg g légér:tgm’AG?- 2
i ndi vi dual(iiy angkréesmghe maltivrikieranplysis|fundtiod i@§luding threecomparison;
%@ is a graphical representation of plasm

ncentrations of AGR-2 in ovarian cancer patients

\éi rsu St co lr(‘ii'i)o | Stransfidh €ndRE8tst6 BHEFBNProt Ei8ingRFRemSEM of
contro

[0049] The base station typically includes:
(a) a first firewall for coupling the first processing system to the
communications network; and

(b) a second firewall for coupling the first and the second processing systems.

[0050] The processing system can be coupled to a database, the processing system being



and 46 ovarian cancer plasma sanples (all cases), 35

of the ovarian cancer sanples 15 represented early
wGe@ga29s8t age 1/11) disease. *P< 0.05 vs Cont reCT/AU2009/000500

[0073] Figure 21 is a graphical representation of the

mean SEM pl asma concentrations of AGR-2 in ovarian

cancer patients versus controls (0, control; 1, serous

type OVCA; 2, endonetrioid; 3,,.mucinous; 4, nullerian

m xed type; 5, clear cell). 20> Wo

2009/ 129569PCT/ AU2009/ 000500 -20 - DETAI LED

DESCRI PTI ON [ 0074] As used in the subject

alopieil o stare thadatape theidatalese: fornms "a", "an" and "the"

i nclude plural aspects unless the context clearly

di ctates otherwi se. Thus, for exanple, reference to 5

[0651]i Yerednotier abpret bfl@fe presdnd ghventibw idiketed ®Sthealst ofishe levels of

two or nore biomarkers; reference to."an. anal

s te"
tocoTUReEs biomarsresderied flempAGR, Bidking Cialvay JLdfs I8, CRP, SAA
4o SAPNGE mdYifidd or! ﬁb\ﬁﬁ(ﬂ&# OBrmé MidrdGE S0 SaAE: em%ﬁﬁn cancer or other
mul t1 pl e aspects of the Tnvention; and so forth.
gyaedddgiddeonditonin msutgedtcal val ues in the various
ranges specified in this application, 10 unless
expressly indicated otherwi se, are stated as
[0052) St MRt aspiet bide PhresehintetioRLpFdAAES tHBXk&bMevels of AGR-2 or
val ues within the states ranges were both preceded b
migdkingoerdmogdifigdtor, hamolpgiferms f ig|the)igensraiompf @nsssay to detect
above and bel ow 1L h ated r can.: used to
SR AN DR B A o AOT B PR Vel e
within the ranges. Al so, the disclosure of these

es is intended as_a conti nuous range includ

ran n
[8023\Exen) apathse pspsehot the PRESAIIINEHIOR Prevideschguss 95?@){@@. of AGR-2,
dl#&kﬂfé%ﬁ'@&l%t&%&ﬁﬁ&?w hdlﬂeflggtférﬂ% tﬁé‘tegf]ﬂsth% Bedetiohf an assay to
of two or nore markers providrng a nuneri cal “val ue
dessoovataadander br atheegwlecalbgicalkdonditionvmnisalbjectancer

devel opnent or presence. [0076] A rapid, efficient and
sensitive assay is provided for the identification of
a 20 gynecol ogi cal condition. The gynecol ogi ca
condition includes cancer such as ovarian cancer or
conplications arising fromcancer or inflammtory
condi tions such as endonetriosis. In a particul ar
enbodi ment, the assay enables early detection of

ovari an cancer. Notw t hstandi ng, the present invention
is not limted to just the early detection of ovarian
cancer since the assay may be used at any stage of a
gynecol ogi cal disease or its 25 treatnment or any
conplication arising therefrom [0077] Reference to a
"cancer" with respect to a "gynecol ogi cal condition"

i ncl udes ovari an cancer as well as a sub-type of
ovari an cancer such as nuci nous or endonetrial ovarian
cancer or a stage of ovarian cancer such as stage |,
I, I'l'l or I'V. Terns such as 30 "ovarian cancer",
"epithelial ovarian cancer" and an "ovari an

mal i gnancy” may be used interchangeably herein. The
present invention is particularly useful when applied
to the
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WD 2009/ 129569PCT/ AU2009/ 000500 - 21 - di agnosi s of
synptomati ¢ wonen, but may equally be applied to the

waelaghzsss of asynptomati c wonmen and/ or wonen BECT/AUZI09/000500

ri sk of devel opi ng a gynecol ogi cal condition. [0078]
Identified bel ow are cytokine or anal yte bi omarkers
useful in the detection of the 5 gynecol ogi ca
condition and in particular ovagrian cancer or a
conplication arising therefrom%r a gynecol ogi ca
inflanmmatory condition. Collectively, these are
referred to as "bi omarkers" or "gynecol ogi ca

BRIEF DISSGRIRTION OF nEHE: FIGHRES)ynecol ogi cal
condition". 10 [0079] In one enbodi nent, the

bi omarkers are selected fromtwo or nore of AGR- 2,

haki / Q ) . ahQ di
S BBy 4, <Y P B IRELEE, BRI, o provie
#Agdratinmwhich deherates cibindeN sf probabititye tHaed dubjeol hds d28oes not have a
and one or nore of I1L-6, IL-8 CRP, SAA and/or SAP. In
geecelpgerlerndifigBdi nent, the bi omarkers incl ude
optionally CAl 25, two or nore of 11-6, IL-8, CRP, SAA
and/ or SAP and wherein 15 at | east one of the latter
[oD85iekigeres?2 nay diagrammatidat tepedeitytianshosvingrboth médeling and validation
@ dkln (5 AGR2. Notwi t hstandi ng, the present
L RIR &t ends to repl aci ng any one or nore of the
blonarkers wi t h anot her anal yte which, collectively or

i ndividually, assist in the detection of a
[095&cKigorgscal a @anddbt are rschématind dépresentations ef éhe @s¢ay afmyhe present

] ] f AGR-2, i j ,, CAl25, |L-6, |L-8, .CRP, .
Buian e O 2 maiheloey HELPTY da TMP RS b FBR B hoAeK of discase
pro8aeRly - of A siBjeéi Ha® el R Mot havghg!sl g)gne@oﬁ)@[dal/é’énbé&e ,

pol ynor phic variant, truncated fTorm (truncate) and
aggregat ed or mul timeric forms or forms havi ng

ion e am no a id ex sion ..
BPEATRERTes 4 5RT 1 B iR ThPRodi ol L ks igksed to a pathology
Jlé’t%f?n & ﬁro'vﬂi‘é'au%grt bYI Bl BIaBBRE2 bRseAdMMidH: 35 @H‘&lt%ﬂié'(% g. a simple
of the bi omarkers. 0080] nce, the bi omar ker s

qbe@te*peh‘tatlanpamcolofs Ket, scomnwm@lqmg netigorki @tg. [ixgemet); LIMS,
0
(b 9k i S0 35 gl bl e s shovn i

BAte® ovi ded that when n is O, Y 30 conprises two or
nore of the markers wherein x is 0 or 1; and Zis two
or nore of AGR 2, mdkine and/or CAl 25 and mis O or _

200
Ao Bed i G TR TR MRS, PSR YRl BPBRby shown nFiar
prOV|des an assay for determning the presence of a
gynecol ogi cal condition in a subject, the assay
conprising determ ning the concentration of biomarkers
00SAERHT o8 op *REROGoPERR, RSB, sRELRE | Fimbh G tochemical
leéd125tion bf Ginmiune@actGRAIr) AR N th SAHpPn¢ wd normatohrugnayf ovary. Normal

QA 9t cPifichigm (aITonS) Waprongieniiy Fespse it R, G By Small inclusion
égfsts%%h A6l oI RimotBe4ted BecdBioRaltcRNIstdrdvsh WithBstinct cytoplasmic
"evel s of the bidomarkers relative to a contro

siainingdesir dYOR RdiDDaMagnifofatiohés p2e& tonde (otnd W0 for B,D.
gynecol ogi cal condition. 10 [0082] In an alternative

enbodi ment, the present invention contenplates an

[8966)yFigare dtier m ﬁh(ﬁt@gﬁabﬁlcﬂf eEfBsARtadion a swiag O irdgiufiéhistochemical
condition_ in a ect, the assay conprising

18%415’13H?rh Phé- 4\1?18 %em@@mefha{ Fehderived; QyeEAR dwraossy (4) Benign mucinous

A AR %F{s’?“%m GAFEhGH EOR Hope granula

CAl 25, IL-
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15 6, |IL-8, CRP, SAA and/or SAP; two or nore of I|L-6,
I L-8, CRP, SAA and/or SAP; or at |east one of CAl 25,

WO 2008/129569 8, CRP, SAA and/or SAP and at | east PGCBATL009/000500

m dki ne and/ or AGR-2; subjecting the levels to an

al gorithm generated froma first know edge base of

data conprising the levels of the sane bi omarkers from

a subject of known status with_respect to the

condi tion wherein the algorit th- provi des an index of

probability of the subject 20 havi ng or not having the

condition. Reference to the "algorithnt is an

itepdasm Bainikg. Steipagfis pasicalartintenserhaselly anhplpsg ¢he cell membranes.
I [ t

28 hBl: it bR Raf (B otfs ERBRA I ong' Bliular staining of

weing niintan@@y t{® Webeliffecaiatel Graded @gdmémomdmhmomlth a well

in a su t he assay corrpr|S|n 25 determnlngth

deyploned ﬂiﬁrﬁeﬂar PriAORTHC tHmar sXBIbEYiSEaNS LAMNE $Replam staining of
&£ L n 6%3%]

%ﬁ- n@% cgit ?é\?g e su% Eftﬁg hav %gﬁgﬁ%gﬂgco agh 1 Eea'lr§more intense

almgjihbloeh/cenl mmﬂuamaﬂaumdelpwat kmfdcas(D;rtﬁmde rtemdprﬂemoedl tumor with a

St T gPaak Bl g, 5o SEOPCHF IO OBt @B e cytoplasmic

staning BT REAbRI 1ﬂ&n§1ﬁevﬁtﬂﬁpﬁﬁt g1addsO B PGrdledk s&8ud Furdor. An island of
bi ol ogi cal sanple fromthe subject wherein an altered

welhdelmedaithmunomgactivigk cells axe ipresetamithen of langelys opgasiyely staining,
rfl?](?’egzﬁgl%dlggreng%te&) ?@é‘rl é[%g %ﬁﬁll‘&i? 'aﬁ‘ul%? g)géuspce%g@ﬂ%’i" d)thhe cytoplasm
adG8 enodé déndeyaiEbimalatedment the apthgF) kA! ]&B&Bﬂiﬂl&ﬁﬁly §oor1y differentiated
(150085 The latter three aspects of the inventign
PEIPY, I With eCAkisiEth Greups %foﬁe@m%&h%%h&ltlwstrong, dense,
2ilrlar tilg'glgq%) frrkngza 8@3} @VA&%% fe?a&qhﬂi%[)gectﬁ)ﬁ%ho ing a remnant, well
yneco ogl condition’I's ovarlan cancer or ‘?[(51
diffegehiiated,i stronglyi immundstadnieg igtamd adjmestt tagaepocﬁrl)oda’felramated grade 3
cancer such as Sfa %e#orllorlllorlh.EpOOS?]I... )
WSt hED SERUFETade t f e apraan With A REP A% Bl§Tgeexhipjting strong
nd BAmARSAiAinG ITGr&liR JTERENEQ1sAniAY Be @n%ngﬁ FGrade 3 clear
i'n"a subj ect, the assay conprising determ ning | evel s
csfl acibpmanstiosring |en typigsl otleayi eell p@ﬁﬁpl &lHerens teprtensive cytoplasmic

subj ect . sel f\c,\%e%d {%ﬂheopmeﬂlezs anld 4o Gﬁ{[ %I“?]E:%E’I n@gﬁforc E,G

anad aﬁ&\RA.O(DMA),I‘B,r[D,I’fearQIij L- 6, IL 8, CRP SAA and SAP;
or at |least one of CAl 25, IL-6, IL-8 CRP, SAA and SAP
and at | east one of m dkine or AGR-2; wherein an

rat i [ t S
BOSHIREUNE 9 2 4 PoRBRABAIL feBlesliftadin bES WA 680t fooled human
18088 sarAplet heinga affenty piﬁnﬁehb rahbéits enti- AGR-2n(1: ﬁ)@()) Ind1v1dua1 plasma

con | ates an assa r. determ ni ng. the res
SRS eSO ¥ éu%?t@esf frofe Raudy S@aﬁ‘gf Bfingom patients with
cﬂ%ﬁ%gﬁ Qirh\g, ht¥rbas d @é:ﬁ@fl 6 hr$arl iréinGth@bPYAGRIs grades. Equivalent

sanpi e fromthe subject selected fromtwo or nore of
am@nzs ofnindiviidva] plgsin2 Samplge im caghpgreup we@Apaded hid depleted of the top

Rl isBRP B KBNE Jitipld Kby i eLBe [Raient) B concentrate

retmafhindpRsm@MoRiifd spdFerhbfcelett@ivnt ThB&qRfvalntlefNe @ of depleted
AGR-2; subjecting the levels to an al gorithm generated

Hlassea 2rqtpins fropn Gagte dgruphaee then N estermohiotted | whng 198ti-AGR-2 using
e bi o

B Rl TR AU brappliler 15 s

(alapat IAGRA2) lsnamdkem 1rﬁx|flu¢1ﬁdl®<arﬂfcl¢mlr oblabvdrianycanfindrieplasma, but not in

subj ect havi ng or not hayi the condition. 30 WD

o;_a@ggy Pi@g@g OETP A@@ Ty . sejqus ovarlan cancer patients, suggesting
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[0090] In another enbodi ment, the present invention
contenpl ates an assay for determ ning the presence of

W@Rpooom2assan cancer in a subject, the assay conpCi/aunig9/000500

determining the concentration of AGR-2 or mdkine in a

bi ol ogi cal sanple fromthe 5 subject wherein an

altered concentration in AGR-2 or mdkine is

i ndi cative of the subject havi,gqg an ovarian cancer. In
accordance with this enbodi nent’,” | evel s of AGR- 2,

m dki ne or may be screened al one or in conbination

w th other biomarkers. An "altered" |evel neans an _
differcntial eexpressipe and isemretnn of detGRaessoriated grith differen ovarian tumor
the concentrati.qns. of - 2. ar .01 dki - 10 [ :
5 o PRED I 0E s AR il b R SpetEE e gl Bbeted with
thé aftNALSR -2[ 0183 y. TTResd apedies dimilasly appeat @ be differentially expressed in
concentrations or |levels of the biomarkers enabl es
rlasmatampleseerived framapatights syithcdiFfgreat peagian tyRox tyges.
concentrations relative to controls. 15 Alternatively,

the diagnostic rule is based on the application of a

[0062]i Eigurmall 0 and graghicalaepresentition aff ther ROBnTurgei@halysis described in

oo L0 S S e el Shble ke T K2k Ahihe biomarker
Ighaggﬁansﬁqym§b-to infer relationships which are then

used to predict the status of patients with unknown
status. An algorithmis enployed which provides an

RSB 58 b bR RO, iy apiy descred i

Tabld 12 dbtadicd vaftadhSialddtionGhile sub8i Simpdeing € A 12504 the biomarker
enbodi nent, the present invention provides a
ranglghowniie Tabled lbased on the application of

statistical and machi ne |l earning algorithns. Such an

al gorithmuses the rel ati onshi ps between bi omarkers

(@064 dFigeres £2 d¢ at graploba eepeskerntationr aff the NROTa¢uarv¢ \ansllysi@ slescribed in

n di sease status).to infer relationshi i.ch .are
TR 4, QORI AR 11T SAPlet 55 COMP G Gk 25 g Hie biomarker panel
JHBKAGMTasiaBus. Practitioners skilled in the art of
data anal ysi s recogni ze that many different forns of
inferring relationships in the training data nmay be

IV bt o0 SR aRER R 0B DB BB CRlrve saalysis deseribed in

THREN At Sbt@iRe@ MR iheNidbAdisafpleufi®iet dophiarink @A $ZS andl the biomarker
know edge base of data conprising |levels of the sane
nenelshewanis Teblsh a patient with an unknown

gynecol ogi cal condition, provides an index of

probability that predicts the nature of the

[0966]CEiBors t4lis aogrdpliical nrepiesdrififvm] ofAtheeR Ot curet \apalysis described in
altered levels of AGR-2.is indicative of a .
TapHebS 10bkRed With Hisi ‘tﬁ%sﬁt}or{ Wygq SURSPteROmRaripe (G 129 andy thg biomarker
pa¥Ehewilin Taplikiae is indicative of a gynecol ogica

condition. [0097] The latter two aspects may al so be

in conbination with altered |l evels of CAl 25. 10

[0067] Figure 15 is a graphical representation of the ROC curve analysis described in
Table 19, obtained with the entire sample set comparing CA125 and the biomarker panel

shown in Table 13.

[0068] Figure 16 is a graphical representation of the mean concentration +/- SEM of

AGR-2 in early stage ovarian cancer patients versus normal samples.



o

W

[0098] The "subject"” is generally a human fenal e.

However, the present invention extends to veterinary
W@pphizEs9 ons. Hence, the subject may be a nonPEIAER009/000500

femal e mammal such as a bovine, equine, ovine aninm

or a non-human primate. Notw t hstandi ng, the present

invention is particularly applicable to detecting a

gynecol ogi cal cancer in a hu femal e. [0099] The
term"training data" includes Know edge of I|evels of
bi omarkers relative to a control. A "control" includes

a conparison to levels of biomarkers in a subject
devoi d of the gynecol ogical condition or cured of the

i .ray : i sti.cal ly detearm :
I8 Fi58Pe 77 T Perlihicy HARIAER o iy Aol Sndefilon = SEM of
AGRID & @frlyl seapel(Stagé I biTpowdriearcancer atiéts vdrsus'Comrod saigples.
data" al so include the concentration of one or nore of
AGR- 2, and/or m dkine. The data nmay conprise

r : 0AS 3 eiteN AR
R e R R D TR e S elatan, fetween plasma
donveatitations 6UAGRe? andb O 2P limeaty siagea(StdgedfIl)mivarrem kawcsr patients and
foB t he detection of a gynecol ogical condition in a
hegliheeqntrolyie panel conprising agents which bind
specifically to biomarkers, the bi omarkers sel ected

fromtwo or nore of AGR-2, m dkine and CAl 25; two or
[987H Bigual95s a| graphical| represerpionSpiAthenROSAFurve \apalysis described in

i Pt bofe A1 g OR AR s U ik el o7

one of mdkine or AGR-2 to determine |evels of two or

nore biomarkers and_then subjeqtiE% the levels to an i

[A0Er Fignre d8re raeeghicabrspaesehtation joh diipssey eonsgatatyms of AGR-2 in
. P - -

38 U LB ACARERL V9B AMERM B e, SN o7 cons

audbfe ovandn lcaen pddsatausammpleh (alespses), 350 of the eyadart icaacer samples

wherein the al ith rovi deg an index of probability
TP R SRR RER Y LB SR REDICHY YHeoRBheti ¢ on. 5

[0102] In particular, the present invention provides a
panel of l|igands to biomarkers useful in the detection

[0073 Kignec2l oo gaphicalndpiesanatidnhet themedan coBM plasiga concentrations

RGBS fvacn sahedt pagents pergis cangolsaCEh T sl e OVCA: 2,
dRbSicRoid;13; tucldou$ 4, diiMleri@f iR t9HE:5 Qkaxaéell?.e ast one

of CAI25, TL-6, IL-8 CRP, SAA of SAP and at |east one
of mdkine or AGR-2. 10 [0103] In an alternative
enbodi ment, the present invention contenplates a pane
of bi omarkers for the detection of a gynecol ogi ca
condition in a subject, the panel conprising agents
whi ch bind specifically to biomarkers, the biomarkers
selected fromtwo or nore of AGR-2, m dkine and CAl 25;
two or nore of CAl 25, IL-6, IL-8, CRP, SAA 15 and SAP;
two or nore of IL-6, IL-8, CRP, SAA and SAP; and at

| east one of CAl 25, IL-6, IL-8, CRP, SAA and SAP and
at | east one of midkine or AGR-2 to determ ne |evels
of two or nore bionmarkers wherein an alteration in the
| evel s of the biomarkers is indicative of the
gynecol ogi cal condition. 20 [0104] The conbi nati ons of
bi omarkers contenpl ated herein include fromtwo

bi omarkers to nine biomarkers such as 2, 3, 4, 5, 6,

7, 8 or 9 biomarkers. The |l evels or concentrations of
the bi omarkers provide the input test data referred to
herein as a "second know edge base of data". The
second know edge base of data either is considered
relative to a control or is fed into an al gorithm
generated by a "first know edge base of data" which
conprise 25 information of the levels of biomarkers in
a subject with a known gynecol ogi cal condition. The
second know edge base of data is froma subject of

N o . g a1 oy a I I 1



10

15

20

25

30

WD 2009/ 129569PCT/ AU2009/ 000500 - 27 - m dki ne; CAl 25,
IL-6; CAl 25, IL-8; CAl 25, CRP;, CAl 25, SAA;, CAl 25, SAPR;

W@2002529569.- 6, 1L-8; IL-6, CRP; |IL-6, SAA; | L-6PCBAB2009/000500

IL-6; 1L-6, mdkine; IL-6, AGR-2; I1L-8, CRP; IL-8,

SAA; |L-8 SAP; IL-8; IL-8, mdkine; IL-8, AGR2; CRP,
SAA; CRP, SAP; CRP; CRP, nmidkine; CRP, AGR-2; SAA
SAP; SAA; SAA, m dki ne; SAA -2; SAP; 5 SAP,

m dki ne; SAP, AGR-2; and m dkifte, AGR-2. Furthernore,
the present invention extends to second know edge base
of data conprising the ratios of two or nore nmarkers
BEPAIEERDESCRIPRIONN | L-6; CAl 25, |L-8; CAl 25,

CRP; CAl 25, SAA; CAlI 25, SAP; CAl 25; CAl 25, m dki ne;
CAl 25, AGR-2; IL-6, IL-8; IL-6, CRP, IL-6, SAA; IL-6,

ﬁ@'ﬁg Als-g%d |nlth§ W%‘a#}?@aa’ﬂhﬁg Aﬁﬁa%: fénlmsg ﬂ%ﬁ! and "the" include

ARl 2speCiRfanleSihe coRiext Gédr]y @R@tes@ﬂ&rwmed’khuse for(éREmple reference to
ACGR-2; SAA, SAP; SAA; . SAA i SAA,  AGR-.2;

kA IO ATl P K o S BHEVS icREm Digraipge: reference to
"af) aAfyRY ﬁlﬁ!’lﬁkﬁ:ﬁ'a\éﬁlﬁm*t%mwo er ﬁio?fgﬁr?alﬁb§ ¥8fele@ite to>"the invention”
monitored in the formof AGR 15 or m dki ne.
iRcludéscrimgle end maRiple anpeets dkthqenmyomeansl@pefelﬁled for in
conbi nation with one or nore other markers. CAl 25 may
al so be neasured in accordance with this aspect of the

(0075 "TheOtse bOARMEriddl 6/an@e h hevWatibus' fiaged peeatiddyinbihi application,
to the biomarkers generally include an 20

uies sEPISESdY Endiqaled ofheradss, arestipted asappioximafipeygs Gpugh the minimum
e t I dl "
P LNl e il WREPHED BB YR oA about”. In
thzemagent dighhyarédtonas kabo‘aa arel bglbwr the rstandsdﬁmngbs ganble used to achieve
These agents assist in determning the le
Whyartiatlyy e spre Jestsi a5nvalpes: Whinghe ranges; %‘gi‘h Ofefa{hacelf)we of these
rtaﬁ'ges% SREAdel R a?c%n{lgﬂ&g]rar%%rlﬁﬁudﬁlg%vﬁrye@a@ﬁg bétﬂ"é@lmHeQHlmmum and
further provides a panel I mmobilizéd [igands to
oaximone velueAGR- addltmml Khe epreaen mvemm%xteném t rratmsr@f two or more
SAA and/ r
TR rpVighhis hegimienl ol AR it 1R oP il Yo ian cancer
dez8lopinentor présefice. CRP, SAA and/or SAP and at | east one
of m dki ne and/or AGR-2. WO
2009/ 129569PCT/ AU2009/ 000500 - 28 - nmtter conprising
S e i §..a
(B IR Pty oy Bfitied BDORTBRyidha, Borgue RBfficaton of
g&nbsolaglbalgamdlttdn dHei Q)n‘&bchdeglcsleb@uhm firtabundets mhnberssuch as ovarian
conprising, when nis 0, two or nore of 5 1L-6,

R SARICag D g TR <anoeT ot | BISRIARY oFoTdiogs such as

énﬁo&etrgg:s)’ A% AR nbiiiterdt, tR Ssshy Qﬁz%iest Qarfy detection. of ovarian
bi omar ker sel ected from m dki he and AGR mis O

ancel; Notvathstandingg theq;remtrpwpstuqxglsrrm@gntegl tp oust the early detection of

facilitate determ nation,of t con entr tion o{
RGP SIFE TG00 Al 5 ATER o F13LSEES Py ERTeOlogleh discase or it

trGhéitlor bRy cohiflichabe LA HeddTrdth. bi onarkers. The
| evel s are then conpared to a control or subjected to

an algorithmgenerated froma first know edge base of

[iSi T \Y, san i r £-0m
DRI Ak S48, Ryl SR B RLOHAT om0 incuces
®afidh chiger W evelli 45 4 beb-alpg @i dvariap candetl sschags mndiesubdr endometrial
probability of the subject havi ncqh not ﬁw n% tI\t}e
SUHaR CRRRRT 018 SIREF1Qf0vPHan KRRCeRaYCIh P 8RBl el Or IV. Terms such as

SIRE Eﬁm@le'ag%ﬂfh%hﬁloo%taﬁ Canddt® af@ Qﬁeﬂ‘lﬁr?a{d Qﬁhgxflaxﬁ@?n?ay be used
or mdkine alone or Iin conblnation with

in@tdibhgdebly peremenThé preserttiinventiontih @artpnkavlwdtssﬁlé wigneipplied to the
of markers conprising the list [X]", 20 [Y]" and [Z]n,

wher ei n:
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Xis CAI25 and nis Oor 1; Yis a marker selected
fromlL-6, IL-8 CRP, SAA and SAP provided that when n

WO 2000/12986conpri ses two or nore of the markers PEBEABRI99R00500

is Oor 1; and 25 Zis two or nore of AGR-2, m dkine
and/or CAI25 and mis O or 1. [0112] The ligands, such
as antibodi es specific to each of the biomarkers,

enabl e the quantitative or qua)tll tative detection or
determ nation of the Ievel he at least two or nore
bi omarkers. Reference to "level" includes

concent ration as wei ght per volune, activity per 30
diagnesis of symptamasier wWegleondubrmay (rapalbbhgemrlied to the diagnosis of

%8%@?%@%%%% %@éﬁ%@ﬁ%@éﬁ H%S’F dé[vglﬁgﬁé aﬁ?)ﬁgcolo%wal condition.

invention further contenplates an assay for det ecti ng

n ncer in a supject, the assa risin .

@éﬁ#l %@edab%w% CYOBE (P Ny Blematicerhusaiiop; tie Seigetion of the
%}}ngémgéc{ﬂo c&’ﬁﬁtl&{ aﬁ‘lﬁr ﬁl ‘ibfarti%%r 20va'??aﬂ KediRe e/ Qrco%h%étlon arising

wo or nore of 5, CRP, SAA and/ or SAP;
thmfrom oTOY gyrwf:olbgwal, lnﬂ&mmatcmlépncsnﬂn iﬁrdleohvmnhes@rarateferred to as

east pne I SAA andg/ or, SAP_.a 1 1

é’t‘mP*érE%fF oHe %Pf“eﬁ‘? S%Hcﬁ‘e C%‘HP%‘} ‘R o5 1B HAKeRe °£n%| gynecologica
dondRioncondi tions sufficient for the bionmarker to bind

to a ligand and then detecting the | evel of binding

which is indicative of the concentration of the

| [@ K& %S&& nf) lb‘icﬁﬁ?ri(lsrgnari: TefelRd! £y ‘?"c?of”bﬁ’jf of AGR-2,

kers S | rve of ovarilan cancer.
thitkare alder©Al2se hembaﬁemnbodlhieﬁt wesentoré bY €016, dh-8, CRP, SAA

directed to an assay_ for detecti g ova ncer_in . a
- Inpmothes svg%wsm o ea%ﬁeﬁﬁl%ateé% &4 42grAnd one or
II'IGI% §fuﬁl &.C1L, d{< -3 ERpl ?’mbhé{ﬂlﬁgl@' 2294 Sanlothet \éﬁlbgﬁlnﬁ@ﬁ €th@fbiomarkers
| ne and/ or two or nore of
1h¢lu6¢ optlLolallyCRHZSSMo andiooe oA, Ll CRP, iSavse amﬂ/ot SAB and wherein

i o SR ey B P eSSBS o AGR.
2 N sRAGOS! thePresknt Mvedtibh RRteAdS td PpRAciO BAY ©oh® ¥ more of the
sufficient for t he biomarker to bind to a |1 gand _and
l;lﬁr@ark@@_t\éﬁlu prefheranal g whichf coflestively onndividpally, assist in the detection
%!g&ﬁ%&o“fcggi %eéoggﬁlg)glﬂfrﬁgta?glhts)&pge(%érﬁﬁ% téo 'aﬁ{'mornlée&r %ge of AGR-2,

rgﬁlkﬁfeaWleﬂslIng [lege CRPOS AN andiSladr ﬁlcluﬂesaasmhilﬁed or homolog form

havi ng ovarian cancer to provide an index of

thetsphbi4 .nwdl? 1gch fforh dndydfsed deH%alivey PRHBOTRRIC Yasipat truncated form
0, |

AR A P ot ol Abiblerl oL R RRIRELIARsion clemens (e,

dnoino deide expangionvelemeants) arkoerbrewnitya sechbjnexlified had a\msw}rog forms are

.C rjsing contactin e e subject with
TS Be o fofersaty ikt Sl S tbf AR For a1 e
and under conditions for AGR-2 or mdkine to bind to
its ligand which provides an indication of the 25
[068R]cencat therbierharker-reprgsentiadianakeolomarkiges edmprastng the list [X]n, [Yx
al tgirg concentratl on of AGR-2 or mdkine or is
ﬁ& Ve of ovarian cancer. This aspect nmay al so be
conblned mnth detern1n|ng the concentration of CAl 25.
0116] The "sample” is generally blood, plasma or
&5 Gnl23a0d passO of Linph f | UI d, t| ssue 30 exudate, nucus,
Y] é Q?‘na‘?ﬁer s@&gfeﬁ O%X f6I Fﬂ dv ﬁ{\y r(wl? dsﬁlgplvﬁen nis0,Y
IS a tissue sanp fng |sto éﬂca ?
cemmnsaedvo omrmﬁ@hem%eﬂsmdrmmagmoomn 30 -

A L Bt B O
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nmet hods useful in identifying which markers and groups
of markers are useful in identifying ovarian cancer

w@aawarmss9 a person of ordinary skill in the aPC€T/Ab28ed00500

on the 5 disclosure herein, can identify panels that
provi de superior selectivity and sensitivity. Exanples
of panels providing discrimnatory capability include,
wi thout limtation, biomarker 2c:orrpr|S| ng CAl 25,
AGR-2; CAI 25, mdkine; CAl 25,”91-6; CAl 25, IL-8;
CAl 25, CRP; CAl 25, SAA; CAlI 25, SAP; CAl 25; CAl 25,
m'dkine CAl 25, AGR-2; IL-6, IL-8; IL-6, CRP; IL-6,
IL-6, SAP; IL-6; I1L-6, mdkine; IL-6, AGR- 2,

T I N A —

tﬁb@k&seﬁte &IRPgy¥chtogicabédhditiAiin aSévajedBMﬁ maifkctdmmnsS@Adetenmnmg
; SAP, m dki ne; SAP, AGR:2; o{ dki ne, %

ﬂFﬁ éOIpf&HEPU‘?Pa?/f bipmarkesir4 Riglogicghsample srom he Subfect sefécted from two

&fxﬁ&%rﬂ?“}xd}ﬁ@ﬁgﬁ&gath bS: twhorl Mo CAG2 AN, ITB CRP, SAA and

al so conpri sé one’ or in conbination wth on

SAP;neoeorandre of Bieok Hr-8, CRB1IAN ahdeS ARy oe lat least oat 96CA125 IL-6, IL-8,

ne .al ne or i nbi nat i

CRPES ARGt §$Abia5n 3t 758 Shsr b R AANCT 2t fiaration in the
leld198Nthe BIbmafkeRGteREVESLA ontBEl probvilies dfindfoatib®bEH® Présence of the
any conpound, conposition or nol ecul e capabl e of
g@@@ﬂﬁ@@dkmpmﬁpnsubstant|aIIy specifically (that is
with limted cross-reactivity) binding to an epitope
on the biomarker. The "bi nding agent” generally has a
[9082)]| I8 &palierativd ¥mbdinvent, nthe gsreiend inventich ROnREPItSs an assay for
having nultiple 25 specificities for two or nore
%twm% ke Bieaenge @6 achmeetipeistlerpnaitioniin.a sabiechi thepsgy comprising

I r n
gt dhe cofaRigtiol of kil th JebbRARLF Spmphe fof® e subject
seleeteddfom Iwid oahswe DﬁAIGR}é mydkiitreoartd/dri G t 2f%; itwo or Ewore of CA125, 11.-

§ TR s £ B505, SAB. Bt St Mkl 6 BB R P SRR andipr AP or
184k bho ey ClnasNeng SiL-&aree,| 2Al aadol Bad 9 a%'l‘éils%ﬁé &aehkine and/or

fragnents; and mul tival ent versions of the
AGReZ;Gubngctmﬂﬂh@ levglsgntan blgwdu‘tlng gereagfed ﬁ@naa ﬁL‘St kagwlgdge base of data

%nﬁ%sm%sthgﬁ)%egsf rfk)tﬁ% S%‘E‘? 1|%|(r:ﬁ1a5 (e Br\éma'} ggu _]%(ﬁ S gvtvh Uhtus with respect
tdi tﬁb”cbhﬁiﬁoﬁtvﬂbﬂrélhztﬁé afgorith prov1des an 1ndex of probablhty of the subject
2009/ 129569PCT/ AU2009/,000500 - 31 - ments, sc

A HEQFs]t (I@Emz)tlze FCPRgHER ﬁeferawbtedh@ gt)’ﬁﬁh%'dliséél glgorithm which
I; HabQ q{lﬁévaﬁgt% Ys'%ﬁ@t (jn%/ are coval ent| y linked or

erW| se stabi . euci ne zi pper or helix

stablllzed) ScFv fragnents " Bi ndi ng agents al so

de a aners re described i.n the
[08%] n an F:31ternat1ve embodiment, ?16 present 1nvent10n contemplates an assay for

determining the presence of a gynecological condition in a subject, the assay comprising
determining the concentration of AGR-2 in a biological sample from the subject wherein
an altered concentration in AGR-2 is indicative of the subject having a gynecological
condition. In accordance with this embodiment, levels of AGR-2 may be screened alone or

in combination with other biomarkers.

[0084] In an alternative embodiment, the present invention contemplates an assay for

determining the presence of a gynecological condition in a subject, the assay comprising



5 [0121] Methods of making antigen-specific binding

agents, including antibodies and their derivatives and
waeaboseand aptamers, are wel |l -known in the aP€T/AU2009/000500

Pol ycl onal anti bodi es can be generated by i muni zation

of an animal. Mnocl onal antibodi es can be prepared

according to standard (hybri doma) nethodol ogy.

Anti body derivatives and anal ogs, 10 incl uding

humani zed anti bodi es can be priépared reconbi nantly by

isolating a DNA fragnment from DNA encodi ng a

nmonocl onal anti body and subcl oning the appropriate V

desymuniag itha epngenteation o mmigkiae dy grhiclegispl spBtplG from the subject wherein

C k

4 §lg{rr€dr 'atQ%Jg trgtﬁcgggﬁlﬁgd é Cér)?rghc E’Q@Qﬁhtgé %Pl{”g%/tat Hing a ngalnecologlcal

qmdmoh Imaocotdance wWithahis ambodimeny levels of midkine may be screened alone

antig&g:specif c bindin reagents with very affinity

rdieempuigtion withother Pom#Ekesiage di spl ay reagents and

systens are avail able comercially, and include the

Reconbi nant Phage Anti body System (RPAS), commercially

[085] Bisl datter dhmeAraspediairof Fherinemsitign Bnay durther| inyolvsf determining the

Pi sc Jersey and the pSKAN Phagem d Di spl ay

Q§§}§? ﬁgoﬁéﬂ‘ﬁgﬁ%al ly available from MbBi Tec, LLC of

Marco Island, Florida. Aptamer technology is described

for exanple, and without |initation jn US Pat ent Nos.

[808610n 1% partpglas eapmdgngnt, Qleswe%l?gl&ﬁldcwlmw F7@varian cancer or a

AR LT 40 B B RS8R0 o 1 o o

Ivhe bi omarkers. 1n one exanple a first binding
reagent/anti body is attached to a surface and a second

bi ndi ng reagent/anti body conprising a detectable group

[4b8 7 M%GRother EdBoditeat tlﬁ::}frbﬁﬁngelﬁi@irﬂ%bﬁﬁeQ% assay for determining the
det ect abl e- gr oups inclu for exanple and w t hout

presencetof gyvanfh paness hino neeslbj eeh ztymsam pompps;sg fdﬂtermmlng levels of

EBSE0 R A5 Rl POUE Ry BT bish] e i Hore of aGR2
rajdkideQad .CADSS Bwo &r ﬁh@fee@ﬂcemm IB-6, U8 ERPe smaﬂmpad,o or more

anti - nouse antlbody) f or exanple an_ant gen or

afdftferiLot, GRI; S rigd [SetB; or g deastaenenp it AR25, Thed, slérr& 4cRP, SAA and
aﬂc‘f legét rofqﬂirdi(ﬂl%ecr (.'?G'ﬁrh Q)?helrv%ln £\ atltlgleat&l?%? tt%:f cdhcentration of

yplca gr| ype array or ‘éxa

thé biohairkaasis 19&cama}el ofphapresenae df ;Heawamammexar rays) or

a non-planar surface, as with coated bead array

technol ogi es, WD 2009/ 129569PCT/ AU2009/ 000500 - 32 -

[0085) eA&ﬂﬁa' asP&ﬁ Qe prebenp §R&nticn L:@rggllnﬁﬁtéé" dnMessdyOfor determining the

exanpl e, uorochrome (such as the Lum nex

frescho o6 gyvaden; crangerdini A dubjest, thatassay Nomprigingodetermining levels of

331 592, 82

HOBHRETI 7 D BEak e oyt tirsubfeer S1edted b opar mage of AGR-2,

hiRikirfe, 84025664 or mbRbfATSAES INWY [128SCORIPE SA@Qﬂf(ﬁ@AﬂPaﬁvo or more of
Iaborat%ﬁéilnfornatlon managenent s st ens (LI NMS).

[Lea, 4818, IGRR, A b ardiSAPper atripasheaselys]123.Hb- qzlllcn&q&RP SAA and SAP
t

#ﬁgﬁw% rc){}% o?%lﬁﬁlﬂe l%? fxﬁ%b%ﬁc ?Ectl Egr}eélgp 1o ﬁg ar?lé&g%/uen dgenerated from

d ﬁisekﬂilﬁi'lle&gelhdsh of dﬁta spmptisiag the l@vﬁt bfithe sﬁinle bicsitkes®oHm a subject

Usi ng precise_ratios of these fluorochro an array

fknop@attas Behdrsierht Be copdtion Pheraamheg 5?%@9@1@8 an index of
A& ViRE ach 10

n?%é%mgﬁgﬁe SQELEQ% po@?gggagﬂgE fergﬁ?ﬁieactant on

its surface. Because m crosphere sets can be

st pgul shed their ctral addre an_be
(Ohdy Pk SO Ronass ¥ b btk SPITR TR ey g s esse
measured sinultaneously in a single reaction vessel. A
third fluorochrome coupled to a reporter nolecul e
quantifies the bionolecular interaction that has

occurred at the m crosphere surface. Mcrospheres are
interrogated individually in a
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15 rapidly flowing fluid stream as they pass by two
separate lasers in the Lum nex anal yzer. Hi gh-speed

waele@otiz856%i gnal processing classifies the nm crBGPABRE®I/ 000500

based on its spectral address and quantifies the
reaction on the surface in a few seconds per sanple.
[0124] As used herein, "imunoassay" refers to i nmune
assays, typically, but not 20 cIu5|ver sandwi ch
assays, capabl e of detecting - d quantifying a desired
bi omar ker, nanely one of CAl 25, IL-6, I1L-8, CRP, SAA
SAP, m dki ne and/or AGR-2. [0125] Data generated from
an assay to deternine fluid or tissue levels of two,

er or (Y . ' ni,pe
P b S0 g8, bl AR BBl Ry
dIREmiSAA thedprierSAPof @anowriauseshcto inled aubjene thheassay comprising
| i kel.i hood of or progreSS|on of aH&ynecologlca

‘&S?’FH}"PJP&F £ rPopprntiatinn et AGTne arpistkings iy 3¢ Biologifgt sapply from the
Jdage ¥iletn A akBd LondEREr&idd amkez St hﬁdl&ﬁé‘l%%&féat\i‘dret @f the subject
a control or 1s put into the algorithmwhich provid

lravinigsdn enadriae ceficer him dciérdhndeowith thisembobdimenhjlects <bfaAGR-2 midkine

70 b8 isehed pRge a8 i aproyiatan v BEplHEh bisrakds. AR aliered” level
ﬁl@ixﬁ%einm%gse IMR1AA08h b2 3 MR OREH MIZARNH AR P concdtrations of AGR-2

exa | e serum or plasma, that can be anal yzed
eng to the nmethods described herein. By
neasurlng bl ood | evels of a particular biomarker, it
is nmeant that any appropriate blood fraction can be
[0es1]eThit aspiet mayThRe chmprist detatalising it dodnaéntehdiba of AA 126.
reported as a value present in that fraction. Oher
quids contenpl ated herein include ascites, tissue
| FRR i £ af:

UI d ﬁe[ 8?’[5%1%20%68 o bé gt(r)abt{gﬁg Usk ls ?P Rhé diGh¥rkers enables

aiabljslusemgofa agydngoaitiogiudal basah dint then cdu;cedmtmnm' relatiye to controls.

AfBatyeR, R Sgnisticom lrhonreas S B eARYaol p STaySteal and machine
1Bhreiffgl A156RtEAN @vueﬁ af aWokithrh k&t rel@ﬁ@ﬁé}ﬁﬁ@@e&@&?b%a@k&g and disease

| evel's of 10 the sane bi omarkers in patents with a

Hatunwwbsgrvedan éramms@at@ Qo] lﬂwladlée%éﬁﬁbl}% tooinferaeletenships which are
recll |caI Qnpr n
B Bl TR e R S R R S A4 8hiAhs employed

Whiohpidedes dnindes prﬁfbhbﬁitysﬂﬁ’ph @atiéit hay @l kéologitdl doddition. The
nmeant the_change i.n the concentration of the biomarker

3lgorghm-performs 3 muylfiyarateanstyss fypctions [ 0128] As

i ndi cat ed above, a gynecol ogi cal condition include

cancer or a conpilation thereof. The term "cancer" as

[09933] Hericeiin anecimbddimert) theqnexemsingemtmmﬂ)ﬂoyidem aechy@estidrule based

&Y e Pl ER ol iativsl B arasiegeSBine B0ty Shetf algorithm uses

the! BalatiSRhAR! Btiveen Bl ariads SRY At afROGAAE lobBevAL AP tafmify data (with
serous adenocar ci nonas,: | ow grade nuci nous neopl asns

knevredidense tstates) to undsr selaulcmstups peuth are bebodedrémpredidighe status of

Rﬁ?‘&%‘% ﬁhlgﬁ%lgcal séar% e}°|t1 ?’?%g slglpﬁa{ H‘aﬁ%e gﬁo&] s fc’ananalysw recognize that

by ﬂff&@éﬂt Foirdof fAféreihg F¥RE6hAGI i6ahe ¢aithd dMaSmay be used without
contenpl ated herein include |nflannatory dlsorders

waleralhschangbigthe pesen Inyeption] The term "sanpl e" as

used herein neans any sanpl e containing cancer cells

that 25 one w shes to detect including, but not

ﬂODM]t Hehdepthelpredeaginvahtidn edntksnflates thedisagflallood;ledge base of training
asna .seruym ascites sue extracty, fresh
2 Soepatnedrias S niordker R e SIS Sl eremacageal ondition

i ncubated in cell cultures. In a particular

enbodi nent, the sanple is gynecol ogical tissue, bl ood,

serum plasma or ascites. WO
2009/ 129569PCT/ AU2009/ 000500 - 34 -
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and is a femal e manmal suspected of having or having a
gynecol ogi cal condition or at risk of devel opi ng sane.

wab@onzasm “condi ti on" al so includes conplicatiBPCEAU2009/000500

arising therefrom [0131] The term "control sanple”
i ncludes any sanple that can be used to establish a
first 5 know edge base of data from subjects with a
known di sease status. [0132] e met hod of the subject
invention nmay be used in the dirfagnosi s and stagi ng of
a gynecol ogi cal condition such as a gynecol ogi ca
cancer including ovarian cancer. The present invention -
geagratd aypalgerithse vhich, ppen input pha speangrlewsiledgedtase of data comprising
i ti,0n d, |t or th ' : "
BRASPEURTS AL yphadr ROk € palR AR of RO Wtcotogical conditon,
previdedarciadebef probabiliey thatprédioss tiwenadls efidre gynhecological condition.
anel i oration of the synptonms of the condition such as
foll ow ng surgery, chenotherapy, and/or radiation
a .r . )
e Bl O B PR AR Tl IRECHRE R By RRA el condition
[0133] In an enbodi ment, the subject invention

eppl ates, a t hod for. nopitori .he progressi on ..
(39961 erBicien; elfeted el iRink S kelitio s SRR Apondition.
(a) providing a sanple froma patient; (b) determning
the |l evel of two or nore of AGR-2, m dkine and/or
[699 TAsThedattenyogspesty may Alsehf Ascombingion witigaltergplevelaaf CA12S.
SAP, m dkine and/or AGR-2 bi omarkers or AGR-2 or
m dki ne al one and subjecting the |evels to an
[8098]r TH BB ectP iDydndealigra hunakexfefald) HobalvEd, kHeyprodent fiention extends
pat i ent haan%,a necol ogi cal condition; and
to Fpteriayy APPHeR @pég%enes’)tha FipIgqb mayibeza nogrlypmagfepralg mammal such as

i n D ¢ . _ t ) i t- .
4 bR ARTRAN e & S0l o ERE) el e prese
inVenpion baparticulyrly spiisablade detecting aogynebaogicalgrasssiima homan female.
the condition in the patient. [0134] In an
alternative, the subject invention contenplates a
[0899)0thef @fm MY 149" Ilefudes REGWRALOBf RiveR of biomarkers relative to a
gynecol ogical condition in a patient, conprising: WO .
@0u9). 2 daeuPtTinaudend conpaTon-to 3evels ofliomarkeny i dpubject devoid of

25 L-6, | L CRP SAP... mi dki_ne and/ or. - .
¥ sdplonici pongion, St e o e Yo S B8 sy Getermined
el ®hsedion tialsOThd Rim Wheek! flséBndnipksds irstibsiof 1éVel of biomarkers.

| evel s provides an index of probability of the patient
havi ng a gynecol ogi cal condition; and (c)

: a
AR bl P ot s A s Loreh i JTonPlo et bERGR-2, andior
midkatee A headatanney eompasednfdrmnatoc en am irichease oddocraxse in AGR-2, and/or
Ig{ggbabilit i.s i ndicative of the progression of the
HIeGoBFFIatehe patient. [0135] In particular, an
i ncreased i ndex of probability of a disease condition

at the later time point may indicate that the .
(080 Theopresent prvegtiers irthgr eondemplates taipaneh efhiomarkets for 1lgs detection

i cabl.e). i,s nof..bei.ng effectiyve. |n contrast, a . .
GoR o5ERSHruS OBOOT B DB AP insb® SPBPAETEocdus rhich bind
JpeYificaltl ebiemaiats, tiebieomatherd s¥ledtéd fréMr t@@SdrnBlorknst AGRL2, midkine
the treatnent (if applicable) is effective,
and CA125; two or more of CA125, IL-6, 1L-8, CRP, SAA and SAP; two or more of IL-6,
IL-8, CRP, SAA and SAP; and at least one of CA125, IL-6, IL-8, CRP, SAA and SAP and
at least one of midkine or AGR-2 to determine levels of two or more biomarkers and then

subjecting the levels to an algorithm generated from a first knowledge base of data
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[0136] In another enbodi ment of a nmethod is provided
for determ ning whether or not a 15 gynecol ogi cal

W@ 2000829568 benign in a patient conprising: PCT/AE}009/000500
b

providing a sanple fromthe patient;

detecting the |l evel of two or nore of AGR 2, m dkine

and/ or CA 125; CAI 25, IL-6, 1L-8, CRP, SAA SAP,

m dki ne and/ or AGR-2 bi omarkers or AGR-2 or 20 mi dkine

al one and subjecting the | evel® to an algorithmto

provide an index of probability of the patient having

a gynecol ogi cal cancer; and (c) nonitoring the

domfpirisgg the lgyetsoefithe sarye bipsrarkarsronhe sehj ect f kagwo estitus with respect

tggtﬂ% )é:fggl?lop nw}éer?lar}?l ﬁ]ﬁ{g Qprﬁelrﬂlhe 5aR eixhgf %)rog)%glhgy of the subject

t&wmgd}eﬂthmngiﬂfe%ﬁmbﬂg whet her or not a
gynecol ogi cal cancer is benign in a patient
conpri si ng: (a) providing a sanple fromthe

RSB gty ot LR 05, ] o Pt e

ihlthBdetEdRidn cSAAgynSAHoglmlCHonMOBntﬂé pandd@GRmpribingimakéy t® two or more

o AGRCh 614GAE P A 105 B0 Brap o Gt on - Pella <CRHG A’ SAP; o

o 3R5te b2 POEIHCE!/ ARBOSANIRINL or aBleast dAk QY CED5AML-6NEEX CRP, SAA

of probability of the patient having a gynecol ogi cal
@ dfdiand atrehst one of midkimgror *s¥R+3g t he i ndi ces of
probability over time wherein a reduced i ndex over
time indicates that the cancer is benign. 5 [0138] In

[6103] A0Sk NBieinafle tdAgbodiR&RNthd PYRBit BVenBorRbhRthplfies a panel of
provi ded for dlstanU|sh|ng bet ween non-i nvasi ve and

hiemarkerse fofy thee detsghiom| of cangmesologigalp cprdifign in a subject, the panel

c&?{i rﬁ[n%vdggﬁtg ?h@clfﬂml Secﬁﬁ(‘t%\i;\%?o Qi%Ha% fth%le.;&g?.rke&n@éﬁgcﬁeéi from two

er m-ni-ng nor e %
(ﬁ_nﬂémrofGQGRZE,mlﬂﬁlrﬁﬁdnﬂECAIZS Gwo lok-ore GRRCA BSA ILSARL-8, CRP, SAA

aglp ) n?ga?pg/n?orre otGR % Igom;k en%Ar S@ %éd éﬁl’ e.récg atolg:r'clls%j lé{lg of CA125, IL-6,
IRLORED |JAN aRY SAPtdnl®i RS chidlif $ikkiNG of AGR-8YS hételtn‘i’in@mevels of two
aldgoritthmto provide an index of probability of th
qmanoremomamersgwlaergmrmndtemgmnam thoeliets anthvaﬂnemaarkerans indicative of
ncreas i ndi cates that the cancer is invasive.

?5?% CP § tlﬂnther enbodi ment of the present
invention, a nmethod is provided for distinguishing
bet ween non-invasi ve and i nvasi ve gynecol ogi ca

(019 cFhe, comdrimations afbiomerkars coriemplateddigrgin inclydsnfrem two biomarkers
t8 %tiﬂeetm)markers such as 2, 3, 4, 5, 6, 7, 8 or 9 biomarkers. The levels or concentrations

of the biomarkers provide the input test data referred to herein as a "second knowledge
base of data". The second knowledge base of data either is considered relative to a control
or is fed into an algorithm generated by a "first knowledge base of data" which comprise
information of the levels of biomarkers in a subject with a known gynecological condition.
The second knowledge base of data is from a subject of unknown status with respect to a
gynecological condition. The output of the algorithm is a probability or risk factor, referred
to herein as an index of probability, of a subject having a particular gynecological

condition or not having the condition.

[0105] The two or more biomarkers include and comprise CA125, AGR-2; CA125,



20(b)determ ning the |l evel of two or nore of AGR- 2,
m dki ne and/or CAl 25; CAl 25, 1L-6, 11-8, CRP, SAA

WOGAP9/12656Kki ne and/ or AGR-2 bi onmarkers or AGR- 2PQT/AU2009/000500
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m dki ne al one; and (c)conparing the indices of
probability over tinme and conparing the levels to

a control wherein an alteration in the I evels provides
an i ndex of probability 0ftf1;fatient 25 having a
gynecol ogi cal cancer. [0140] 741 "anot her enbodi nent,

the invention contenplates a nethod for detern1n|ng

the potentlal risk to a patient of devel oping
ICAgi20alL-02641138nH,-8,c0Ah2T, TRE;: CAWES, SAA; CA125, SAP; CA125;

@A&gfkipﬁaﬁfé%ﬁ"\ﬁ? Sna/a ok SAR) By DB miiiisatb por-z; s,

@Rpllens SAARGL NG APL D]-B€ T1.489 ndifliciné,EN £8 SAGR-DHCRP SAA; CRP, SAP;

orlthn1to prOV|de an |ndex of Obabl|l t he
ggi?, pRy RByyHeR oﬁ?{@ﬁ ne SAA, AGR-2; SAP,
P h
%&ﬁe’,? gﬁ‘(ﬁélgé g’éc . e%sdgd-]gﬁl 2 ex lgé dR??t %;Fly I'%YI%E)I‘C(J atﬁ[é,e 8retsent invention

dxsermlls ta stavnd rknsivlclize dbaseebbqintan gogpnsing ltlegiratéds of two or more markers

neoplasns. 4 n r adi t, e

DB ERGT b ik AT dhs GRSt A Fig Stits CA125, SAP
@M%‘t(mlzi Ingitiking, @ARSS,1 ROR-DILUSYEIORL I¥J CRP; IL-6, SAA; IL-6, SAP;
gynecol ogi ¢al neoplasms, conprising: 10(a)providing a

K aGilLeb, fmidkinehH-patGRAZ; ILE &) CRE;dlE+ 8, A A h-8 ©Ad]; 1bf8; dlad, midkine;

r Ho o dKi : : ; 25, ~h- : :
P18 5RGED, CRRASAGRE, AP SRIEER! mbisios b ARR 3 SAn, saP:
DAAACR A, RidkinglSAR, AIGRIe; SAP; SN aidkind; AP EXERS2t Shd midkine,
a control wherein an alteration in the |evels prOV|des
AfRR-hdex of probability of the patient having a
gynecol ogi cal cancer; and 15(c)conparing the indices
of probability over time wherein a decreased i ndex
[Omddi]CIatﬁsalthhﬂhva emhbcihareht lasirgfle Biohmvket iskonitored in the form of AGR-
devel necol o aI neopl asns. [0142] In_relation

% 6r gy TTROE; ﬁ%‘?‘LJg‘ﬁ 84y besersensel Ty ik peEbination with

(ﬁle%%o@rbtﬁértlﬁirﬁ&sc Qfl@?ﬁt 1'h§§1 LRP b(a'm@asul%ﬁ ih rdEé'o(f'éﬁfge %1th this aspect
decrease) 1n one or nore of’ AGR-2 or mdkine iIs

*f0h¢ mvemteorease t he i ndex of probability of the
presence of a disease condition. This aspect nmay al so
be in conmbination with determ ning the concentration

moﬁﬁ&n;’e‘i agtild AdlicH\s'spéilfi aftly €Bina® QY Ethe ABIbiNAAGE eh@illPanclude an

use n any of a nunber of imunoassays which rely on
lfrﬁéurmmfenaﬁ@vq meeade i syph bast weeantibadymn ubrid derivative including a

rgg(;rﬁslmllﬂ%tm&{lﬁ&i] ?orm fRERL ¥8f an antigen-binding fragment thereof. The agents

may also be a receptor or other ligand. These agents assist in determining the level of the

biomarkers. Information on the level is input data for the algorithm.

[0108] Hence, the present invention further provides a panel of immobilized ligands to two
or more of AGR-2, midkine and/or CA125; two or more of CA125, IL-6, IL-8, CRP, SAA
and/or SAP; two or more of IL-6, IL-8, CRP, SAA and/or SAP; or at least one of CA125,
IL-6, IL-8, CRP, SAA and/or SAP and at least one of midkine and/or AGR-2.

[0109] Still another aspect of the present invention contemplates a kit for diagnosing the

presence or absence of a gynecological condition, the kit comprising a composition of
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25 and the anti bodi es. Exanpl es of such assays are
radi oi nmunoassay, enzyne inmunoassays (e.g. ECLIA,

WERI0FA9569 mrunof | uor escence, i mMunopreci pit at i BET/AD2108200500

aggl utination, hemaggl utinati on and hi stochem ca
tests. The anti bodies may be used to detect and
guantify the level of the biomarker in a sanple in
order to determine its role in,ancer and to di aghose
the cancer. 30 WD 2009/ 129569PCT/ AU2009/ 000500 - 38 -
i mmunohi st ochem cal anal yses, for exanple, at the
cellular and subcellular |evel, to detect a biomarker,
mefter semprisiagithe elempats { XbyuY and (8] whereia: t i ssues, and to
specific subcellular |ocations, and to quantitate the
| evel of expression. 5 [0145] Cytochenical t echni ques
Xioatigand tb Adiahirkeogeldceedafrira szarmﬂ@emﬁ oudi ng |ight

and el ectron .m croscqpy sed to. detect the

Pilorripatto adpmager 9616%?@% B i comRrising, PEER AS 0. two or more of
T, qnt%mm%hw Stwhed Disd1, dﬂ&g@ Gk 6 BUOTL A AERP, SAA and
and a Bi omdrker protein may be l'ocalized in tissués

AR andl | s based upon the presence of t he detectable

%ﬁtbasligaglag%? Ilzixqrfiﬁj l(%rdse e8teg et aﬁﬂ% bir] Gid inni% lOuqui‘,

10r adi oi sotopes (e.g. 3H, 14C 355, 125-.., 131

1 -- -1), fluorescent |abels (e.g. FITC, rhodanlne

therkith &ithee qempsisingr Epgentsie fagiliit dptgpaingtien @ the concentration of
ﬂﬁgrg%%?%glsng tg?&ailgar{ ki‘?\flusc‘e gﬁe Rit £ Slgtiifeé ?gés tgigteml'u‘?a jon_ of biomarkers.

THeolepélataps then @oripyteditold cumsiob bﬁSLG:)]ectéd o arnylgogt}mu gSnerated from a
whi ch can be dEtected by. mrked avidjn e.
gt lgdedas brse 9 fiat@rﬁownamsﬂh% eé@’ééﬁtth?rm%lmoa}arkers from a subject

i Cg? été‘tu@%th%é ti‘#’%e %81"11119 %EFC?& g% Q%?ritﬁmoﬂti}%bﬁéi an index of

orimetric ods predetermn ypep
prpbabiltg ©f tlmgmctzhajmtg/oraw& baang &reyconépmnt er (e.g
| euci ne zi pper pair sequences, binding sites for
secondary anti bodi es, netal binding domains; epitope
[ORE0) The! Kit ﬁﬁ%n@ﬁ%ﬁdelmh@mé Aagbiits 36 Betdbit 86 RBAcevitration of AGR-2
spacer arms Of variouS lengths to reduce potentia
armaidkime lalong oa frreomipaticsodite €AHY- al so be coupled to
el ectron dense substances, such as ferritin or
col l oidal gold, which 20 are readily visualized by
[elmtTtmpresezlt asenion furthéd plovides agpahélasfdyarkers vammprisingaie list [X],,
be i nmobilized on a carrier or solid support which is
[¥dpal [€]oVhersi®bi | i zi ng cel |'s, antibodies etc. For
exanpl e, the carrier or support may be nitrocell ul ose,
or glass, polyacrylam des, gabbros, and nagnetite. The
X upPAl 25 amd is Gor BS may have any possi bl e

E 38+ b seiepi ront R R, ERE St S aBERpied st whennis 0, v

a@ﬁ{ﬂmemd Yo EreloF iRt akfsvAteift @oroed) and®r flat (e.g.
sheet, test strip) Indirect nethods nay al so be

%mﬁwgymnqrn ohAiGEr2 1 madkire andfoy Gt 25pmd-raiit @ pobly
reaction is anplified by the introduction of a second
anti body, having specificity for the antibody reactive

[0UR2|MBiie Bp@MR) kedh B @htbddiesBipedidic f ehasPiiR, bioatigs, enable the
ant i body aVqu speC|f|C|t 30, a ai nst  bi omar ker

‘b’raBWéFlhe pisqualifaiiygidetertiy enrfictesmina lom*?é thedevs @f Hhstat #@ag,two or more
i A

WiAé d2OnNEIREVOMDROG D00 0oid@EnienBeprespitadvd as\Whell as mtios of levels.
radi oactive | abel is used as a detectabl e substance,

t he bi omarker may be | ocalized by radi oaut ography. The
results of radi oautography may be quantitated by

determ ning the density of particles in the

radi oaut ographs by various optical nethods, or
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5 by counting the grains. [0148] Label ed anti bodi es
agai nst bi omarker proteins may be used in |ocating

W@ 20en24ssssue i n patients undergoi ng surgery i PE/ADRN09/000500

i magi ng. Typically for in vivo applications,

anti bodies are | abeled with radi oactive | abels (e.g.

i odi ne-123, iodine-125, iodine-131, 10 gallium 67,
technetium 99, and indium 111),, Label ed anti body

preparations may be adni ni steéred to a pati ent

intravenously in an appropriate carrier at a tine

several hours to four days before the tissue is

i%@eﬂhe Pyesant invehtien fstheperniemplaies an assey ifondetegtiag ovarian cancer in

@%%oﬂlthg;a%gﬁj Qfxﬁ@@géhggé%tgaa tey Sad] gkyii‘r&ﬁniﬂé 'lhgjgct w1t]11 immobilized
lﬁagaﬁaetwewbr iloee bf AIGHR, intdkird mi/e;dcmlzﬁgma) Grunnbmbd)iéCAIZS IL-6,

anme. canera. The | abeled tissue 15 ca corre] at ed

-8 rc&%c%A RBA/REP APV premprerqfd b6, §L1§o e §Aﬁ’r AP or at least
)&{E f"fﬂ Tﬂ 6011 t8h§Ahu:«{H31/0r SQ%P Bﬁ‘k?ats‘lgisg BREof {nq)cﬁégé and/or AGR-2 for
cor er enb ment t

fn aho pr esent
a mlm}:nancb un@urowndﬂmnsa snﬁidmmi foo thedbtoetarkangodané go a hgand and then

SeltsinernS JR] ahbiRing Whichyis inditiRt S b o SuRBPR of the,biomarker

WhereitdnRdi 86 n I iheheRil 6k the bidtErers 1 iHilicA®ve JPA¥vERan cancer.
IL-6, |IL-8, CRP, SAA and/or SAP bi omarkers to

deterni ne the Ievels of two or nore biomarkers or the

| E : . .

[{Mﬁ'ﬁ %A{l)nz gﬁ%a%\he X erélu J ecgl? ntgl: Snﬁgseﬁtre bﬂéf?gt?(?ﬂﬁéaﬁﬂgétgdw to an assay for

@t@ting tovarido cqicer inde sabjedtN R Xasely @neiriiig d':dryamhgtah&mple from the
ynecol ogi cal condition;

patient having. a
&)ecEl mohalw Bgmdsio By PHBOFRL AHR- ihawﬂh@e @adeeL-A125; two or

ST 0 LRe R ACBoBEP DT rihrs t¥Por mpe 116, 1L-8, CRP, SAA

4 amd(nn S Prgoraatslaagp loae fof €?A 129 [ha#t i[B+&, SAA and/o( iS)AP and at least one of

tacti,n S le wth n antlbodle

i gl A 2 BRR e e s0ey CoighioemtTiglnt St losgafer to bind
t@l LORSHHH A theh &%&ih@tmebaeoﬂbeﬂcﬁhg whicht M@ndléatfife'mrtﬁe concentration
bi onarkers or the | évels of AGR-2 or m dki ne al one or

¢frthe bivimarkeriavd snbjehtigAhes-onerntrationreaio angalgerithmegaicsatedousing levels
(?af bd%r}gari(?rs F}P 885@;6{:}, l}agzln%f(}vgagglfa%gﬁ% A lrce)\\/lceha an Md2¥ Io? probaglrl]lty that the

Qpfeechdsegidead ndsthack bvatan cardtr. (c) diagnosing the
risk of the patient having cancer based on the index

of probability. 10 [0151] The nethods of the present

["mﬂi’ﬁ”fn' %t}?&sﬁ{ehﬁaﬁ rleg:Fthdﬂn&Ry i ?%séh‘? iﬂ%rftﬁhm*déé 4 assay for

croarrays, suc I gonucl eotide arrays,
dﬂtemlylg ovgeanoanceDAa aubijeststheassayi gsnperisarg eyrsacting a sample from the

efera the arrays are ti e mgcroaryays. 15 ..

PRSI RS T © (S Ht HBGKBE Ph Ugeedihinder conditions
foFVRGR' Porl M@LHESot BRddRS €&t {ifdhdOfwhich provides an indication of the
concentration of AGR-2 or midkine or wherein an altered concentration of AGR-2 or
midkine or is indicative of ovarian cancer. This aspect may also be combined with

determining the concentration of CA125.

[0116] The "sample" is generally blood, plasma or serum, ascites, lymph fluid, tissue
exudate, mucus, urine or respiratory fluid. Alternatively, the sample is a tissue sample

which is being histologically examined.
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expression of nucleic acid nol ecul es encoding the
bi omarkers and to determne the | evel of biomarkers

whawed2sm | evel of expression. Those skilled i PCT/AB2@9/000500

can construct nucleotide probes for use in the
detection of nMRNA sequences encodi ng the biomarker in
sanpl es. Suitable probes include nucleic acid

nol ecul es based on nucl ei c a0|% sequences encodi ng 20
at least five sequential am no acids fromregi ons of
the bi omarker, preferably they conprise 15 to 30

nucl eoti des. A nucl eotide probe may be | abeled with a
det ect abl e substance such as a radioactive | abel which

Iﬁgﬁ/f_}?? ?%Jns?’l[f %%gﬁ%fs%en?ﬂ?ﬁbﬁfa &frxtz%ic%aqghts and statistical

ilethedd alkefal Sn bﬁléﬁdi]@ﬁfg wihiichh neglyerd eands gebups cdfu dﬁrkers are useful in
s that are recogni zed by a_ specifi abe

1a%%tl}1%@3yovaﬂagd}aggq{d?ﬂnegtg ed}?bs&gngfsordm Iﬁgg n the art based on the
[ peG

L BAOAER A, gl R0 sy Sy ad s

Beingd¢se of hparietsg prasgding discrithimatoay ecapibiipbrindiudeat wshout limitation,

and binding of t 0 t cleotide . tqo.b

R aeBac e s B KGR 3 R TR GADse Th-g; CAL2S, TL-5;
Oxpz3, GRBLECAMS, lsmel@mzy shgs arashe ANehr mddikaed dA125, AGR-2; IL-
nucl €i c acids on solid sup orts such as nitrocellul ose

4, ilL-t8&Ab-6o CRY;(Tbrd, ﬁén‘srlhrfe AR Thendk 4, Wdleleg,clh HeAGBER; IL-8, CRP;

%ﬁbg,{]j&f?@%f a%L' ’%gg?%neh&glrgél ¢ acr ?}{P %&Rr tRP SAP; CRP;

OrRP UgREkihe ORPeAGRIENSAAPSAPerSHAy SIAA, hmmiumg;SAA AGR 2; SAP,
that encode the WO 2009/ 129569PCT/ AU2009/ 000500 -
midkinsig ke ACR e arl BIERS, R0l 88 PABS BA%YsH éOYE}E‘é%‘FgandS to the

df&e%ﬁtlgﬁﬁ%&ﬁhﬁte&f di sorders involving a bionmarker,

I'n nonitoring the progression of such disorders, or in
nDnltorlng a therapeutic treatment. In an enbodlnent

re ug ed in the a s of
e el vyt AGRCE Areer o suapa g ish one or more
Sk mage@vari an cancer. 5 [0153] The probe may be used
in hybridization techniques to detect expression of
genes that encode biomarker proteins. The technique

E ST ol R G PR oA S PSRRI S one or more

didrirestker@r ot her cel lul ar source mnth a probe under
conditions favorable for the specific annealing of the

[0120] As indicated above, the "ligand" or "binding agent" and like terms, refers to any
compound, composition or molecule capable of specifically or substantially specifically
(that is with limited cross-reactivity) binding to an epitope on the biomarker. The "binding
agent" generally has a single specificity. Notwithstanding, binding agents having multiple
specificities for two or more biomarkers are also contemplated herein. The binding agents
(or ligands) are typically antibodies, such as monoclonal antibodies, or derivatives or
analogs thereof, but also include, without limitation: Fv fragments; single chain Fv (scFv)
fragments; Fab' fragments; F(ab')2 fragments; humanized antibodies and antibody
fragments; camelized antibodies and antibody fragments; and multivalent versions of the
foregoing. Multivalent binding reagents also may be used, as appropriate, including

without limitation: monospecific or bispecific antibodies; such as disulfide stabilized Fv
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10 probes to conpl enentary sequences in the nucleic
acids. After incubation, the non-anneal ed nucleic

w@eioda2%s®e renoved, and the presence of nucl ei BCHADUZI®Y/000500

that have hybridized to the probe if any are detected.

[0154] The detection of nMRNA may invol ve converting

the MRNA to cDNA and/or the 15 anplification of

speci fic gene sequences using:ﬁn anplification nethod

such as pol ynerase chain reaction (PCR), followed by

the analysis of the anplified nol ecul es using

t echni ques known to those skilled in the art. Suitable
frgments, seBw tardomsul(sofeyy fragmenjsle diabpdispetribpdisyar | tefrgbodies, which

2 ] [ [ n

b’éﬁﬁﬁffquespoa[ﬂ%éﬁ? LUARER oE A8, QA 2EP b JEkk" zipper or heli

siutsilizdd seRrefragidergsldinding byt ppsecihsludé ammetss as ae defcribed in the
genes encodi ng the biomarker. For exanple, RNA may be

#&ol ated froma cell type or tissue known to express a

gene encodi ng the biomarker, and tested utilizing the
hybri di zation (e.g. standard Northern anal yses) or PCR

(042 hinMgtheds péh@kngdarmgemep@lﬁn bimlmgtagehts] gokdingeantibedies and their

i fferences i ansc

d
» ﬁwaat%eoso% eloge PP Bb B I VLAt RoP QPR g tbodics can

?eﬁ&@t@ﬂ”@uﬁﬁnﬂﬁﬁaﬁ’&l WwEesh heinfet PohofloAdlt adtibotiiée can be prepared
ferences between | evels of full |ength and/or

wcmhrrgatto visndargy | (hleridomasmethodelogist durfibady rdesiyptigs and analogs,
1n@lq1d¥n:§dﬂlﬁlngmg&i %hyc?dlés c %%eglleggljew gg&{gﬁmﬁﬁ(tw é} isgﬂmng a DNA

a cancer 1 nvo pr-ot

femrent fithh IN0A/ ik 886 RGHhoAs2EHAMD /20(0&ET)0and dibctoning the approprlate \Y%
resections. [0157] Accordingly, the present I nye
TSE10F B an MpPFRRIIaY CYRReERie nEcionmcerrding o stapdy  methods. Phage

9(%{9% rzlitﬁél RPtanrer t?%ksnologg?zlg E{e?&r{]‘gbglri] Bgltg? C?éggt:uff gﬁcf)glértnfl? in vitro clonal

Iunpﬁ[ﬁqaslom of affiferfspenifis inding réagentyevi¢h gerypaffinityphow cross-reactivity.

B3REP aC1oBlSY nFRRECTS LT (HETS1 G PRLID sPmmagaifioand include the
RéHomuieine 'P'l‘i'ag‘é AGitibO&y So¥tein @PARINCoRRRAGAIRY amﬁble from Amersham

bi omar ker ; (e)subjectlng the | evel s of

Pharpraeia Pbp@nh,r Joer of Pescataway.gew tJerpeirangd Hhe rp§WeI‘é§’haﬁemld Display

%)%%%)é] %?h‘%g %ldﬁll%lw&oﬁgk r}_f é]%rlrl\g%‘c%i Florida. Aptamer

ﬁﬂﬁﬁﬂbg’yglstdbﬁbrﬂfedifﬁf exanipldail Rithdbt Hinétktisiein TR Bitent Nos. 5,270,163;
SAA and/ or SAP. [0159] The nethods

3@%@}9?%@@54&3@@?‘1!?%4 6 performed by utilizing

pre- packaged di agnostic kits conprising the necessary
reagents to performany of the nmethods of the

[0A2NECDM, E-'bISAe)aad'dLmninbm d.akMAP mmaynunpadsaybearat e)daemkis of suitable
one s le or. anti body, 20. descr.i

Eﬁé{il}'éit ew:]tI lgy]eq t%ﬁin%zﬁ oIS Igrﬂrlp)?x éla a férstg 1n§llﬂg reagent/antlbody is
SRl a §ftakh RS s&&nacvi RN AALeriaAEPQBEcdRristY £ d@Bdable group
to screen and identi t hose i ndi vi dual s exh|b|t|ng a

lpnésj ite pbsuﬁrstonnmbpdde»l%ﬂamlqagofc deteetablePreunsi insludgy ferl syample and

gﬁ%@ qléIHg g 8Ph u?rﬂéhr('jm%r Iegﬁe%rxsle f %{) rEB'f&rf Q’mﬁl %% qusgléci‘ff'ldcmndmg reagent
(feaetdnile, wheh Miel Sec6@d bitldsi rdagémﬁﬁum@ B804 nth®Se antibody, which is
enzynes and buffers useful i n the nethod of the .
detecded by Huorgsegntlydabeled anti-mouse antibody), for example an antigen or a
member of a binding pair, such as biotin. The surface may be a planar surface, such as in
the case of a typical grid-type array (for example, but without limitation, 96-well plates

and planar microarrays) or a non-planar surface, as with coated bead array technologies,



10

15

20

25

30

25 el ectrophoretic markers such as a 200 bp | adder.
The kit also includes detailed instructions for

W@ 20004129560 out t he net hods of the present i nvenkGCDAD2009/000500

[0160] The present invention further provides an

al gorithm based screeni ng assay to screen sanples from
patients. Cenerally, input data are collected based on
| evel s of two or 30 nore bio kers (or |evels of
expressi on of genes encodi ng tVWo or nore bi onarkers)
and subjected to an algorithmto assess the

statistical significance of gm% el evati on or reduction

wh}rg@@di tsrgsigsPafThead2isdapded forgexample; 3 Byerpghrgpicuch as the
(e ]l
b BB TshREok2 abssBBe i U8, 1HRUE NSERU by L RO bIRIP 6268, 222)
drh@.laﬂflms &ot tdchielogy Ofor eE(ﬁH:ﬁIb] afdedchibed as R CS. Rﬁtertthéo 6 306. 610).
resent invention contenplates a nethod of treating
§mh.aémys mayialye be TegATdechrsIgbaratory Briemation manageraENt systems (LIMS).
ovari an cancer the nethod conprising subjecting the
patient to a diagnostic assay to determ ne an index of
[0 23)alni the bgadetype hmnpamdsews ftha\LiungnexhbatddARi systom, canlbe utilized. The
FR R ST oAl s o DRRE o g igreS i dygd fgtemmally with two
%:%ctgall §incPMoridBfoties SOEIng pheLisd ratibs 8f Mesd HubrochronRs, an array is
P, SAA and/or SAP; or at Ieast one of CAlI 25, IL-6,
dreatgd com?apstmgAAng d;fﬁqrergmcmph@rq =13 ngamec@qépmtral addresses. Each

Iénia?(%(sigﬂgrean LOf p(%s%;\;s o dlg{'?l g aEFanL NELE duffa rée%lé%s%f {cpoesphere sets

Raving con Pec lng
dal b%uﬁgimg&ishﬂbbyafheﬁ%pe@fw} H@dl’ﬁfyeaﬂhe}aéuﬂl/ ¥ combined, allowing up to 100
radlothera and then nonitoring_ index of probablllty

diffgient pRalyles to %m?urq%emg@éa@ﬁau%ﬁéﬂm &l BivRtiqvgssel. A third
%ﬁ%mgﬁ Q%oﬁ}?gg gg]% r%)]ctr{e@ rn%“ec&l@ an{és rtﬁé cﬂgéu?aq 1i|1éractlon that
onar ker s e present ‘vent i on urt
s wecuesd aththe usierdshiert sudhe. MlCI‘QSphfﬂ'BS amrmtdnrozgamd kiadisidually ina
seJ c ed. from, CAl 25,

@ﬂ@% R SBram s hRyaiesh by Sws 5smfiitﬁ1§ﬁef in e Lupfingg analyzer.
Iqigﬁgsﬁe&i 'd%éﬁ Ss?%‘nai PrélRbERs PUBTHe@NhE ARfeIsphétedbased on its spectral
subj ect . 4] Anot her aspect of the present
dddvass anbauantibes thegeagtion phéhd suwplare ingg fepigecomndsmsr sample.
bi omar kers selected from CAl 25, IL-6, I1L-8, CRP, SAA
and SAP in the generation of an algorithmfor use in a
[01 24nQs tiised aAfeBéll, 'ndeh@Biayd ViféranoC ait@he i d3s#ys, typically, but not
subject. 25 [0165] Still angther ~aspect of the present
Plistyehorangvish axsavs apable obricicaijag 3ndAuARYPS; h degied biomarker,

. d C V
B T T R P SART SR B0 BADGCAGR. 1
assay of the present invention permts integration

o S sre s R o s P amEline SRL9 U levaof two, tree or

- BLLSLHNe oML BE k&Rn &P @Igﬁf"@f Rinedf ﬂme"&ﬁﬁﬂ‘lk@ﬁi ©A129,| AR 1) nddkine, IL-6,

user to determne the status of a subject with respect
R, X0RB, 324 569/0CHARJ280D¢ 0930 aletermine the likelihood of or progression of

a gynecological condition in the subject. The input of data comprising the levels of two or
more biomarkers is compared with a control or is put into the algorithm which provides a
risk value of the likelihood that the subject has, for example, ovarian cancer. A treatment

regime can also be monitored as well as a likelihood of a relapse.

[0126] In context of the present disclosure, "fluid" includes any blood fraction, for
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- 44 - to a gynecol ogical cancer or subtype thereof or
stage of cancer, the nethod including: (a)

WO eweilvdsny data in the formof |evels or concemtT/avu2mpe00500

of CAl 25 and one or nore of AGR-2, mdkine, CRP, IL-6,
IL-8, SAA and SAP fromthe user via a comrunications
networ k; 5(b)processing the subject data via an

al gorithm whi ch provides a di sgase i ndex val ue;

(c) determining the status of the subject in
accordance with the results of the disease index val ue
in conmparison with predeterm ned val ues;

a@mple seram oF plasmaathat ¢asi hecanabyged peaopding anthagn%hocisr@scnbed herein.

e ARt bR RO LR Y 8L 9 ot o

fravtion das be(tas)tétiiw' deteinhiae gﬂmrk()l ldedleand mieat tdlam chatlze reponegl as a value
t t at

EEH e Gem OBR e RAmeaBBI Bl el cgicastissue cxudate

Liﬁﬁigfn}t}%\ ; ﬁlgqﬁug{gtdﬁgr&ﬁlrﬁg}ﬁghﬂhe base station can

Irst and second processing systenms, in which
case the nmethod can include: (a)transferring the data

he fi rst essin m ..20(b)transferrin he ..
27 h"Ks desdindl 3R, BRLEF G ataRing. An RSl gondition by
del?&nﬁmﬁgtlem%@ss@eaﬁc SiyértETedt BioRRFKeRY hd i ﬂfé&é éUBCas second
function to generate the disease index value. [0169]

krioavledgethase datly impr algoritiny gencrated wythrfipicknowledgs hapedata or levels of
thé Ssg}ntesblgltna}l@:? ﬁlnggtreh%%g f Hﬂ&\% Qi?sﬁ:ta?ef t/('lg fﬂr5v°ihed are gr;’nethods of

processing s causi ng pr OCEéss

(ﬁeya‘hﬁglpt@hdﬁial% byarivd ddneersdoripisingf ddtétﬁnﬁmgj the bres{ex&:’b?ﬁﬂd/or velocity
he method al so |ncludes | est .one

In this. cas :
ofspsgiti ideahtied lti’ngaFlFFéS Hah ShbRRet Searpple Y c%ﬁ%?ﬁam ddp m:ﬁargt the change
NS WnteitPiflioh ¥ tiid BiStharker in a patient's sample over time.

[0128] As indicated above, a gynecological condition include cancer or a compilation
thereof. The term "cancer" as used herein includes all cancers generally encompassed by a
"gynecological cancer”. In one embodiment, a gynecological cancer, including, but not
limited to, tubal metaplasia, ovarian serous borderline neoplasms, serous adenocarcinomas,
low-grade mucinous neoplasms and endometrial tumors. In a specific embodiment, the
gynecological cancer is an ovarian neoplasm, undergoing aberrant Mullerian epithelial
differentiation. Other gynecological conditions contemplated herein include inflammatory

disorders such as endometriosis.

[0129] The term "sample" as used herein means any sample containing cancer cells that
one wishes to detect including, but not limited to, biological fluids (including blood,
plasma, serum, ascites), tissue extracts, freshly harvested cells, and lysates of cells whicﬁ
have been incubated in cell cultures. In a particular embodiment, the sample is

gynecological tissue, blood, serum, plasma or ascites.

[0130] As indicated above, the "subject”" can be any mammal, generally human, suspected

of having or having a gynecological condition. The subject may be referred to as a patient
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processi ng systemthrough a first firewall; and WO
2009/ 129569PCT/ AU2009/ 000500 -45 - (b)transferring the

walaaoa/1ssoveen the first and the second processPEIYAU2009/000500

systens through a second firewall. [0171] The
second processing system may be coupled to a database
adapted to store 5 predeterm ned data and/or the
algorithm the method i ncl ude: (a) querying the
dat abase to obtain at | east sé?ected pr edet er m ned
data or access to the algorithmfromthe database; and
(b) conparing the selected predeterm ned data to the

s ademalgtraaramalyeigegeiad ofdaying as diaving @ gypg%)&%glpqltcyndltlon or at risk
otn dje% Iogf'r% SIQ.QI% l% %HS "8‘&1‘52&@1"& %‘ig&ﬁh&%oﬁ%%ﬂn‘é %ﬁs{‘ﬂg therefrom.

coup ase I'ncludrng stori
t he data in the dat abase. [0173] The nethod can also

i ncl ude having the user rmne the data ysing a :
@ééus q tyrg"eggiro tSH‘é‘P?eé’Efﬁ‘é‘feéraPWa‘BPleé iR 08 Ueth Rupstablish a first

l@@&g’%’ RO bPgath B8 &% ﬁ:lctscu‘/ltlpb RAGWK 8lscABdtARYI NY a

eatures each | ocated at respective
p051t|on(s) on the respective code. In this case, the

od typi { i
Q53 EEee HRitRR anfes St R aRRoRER e ated By Be b nhin ahg saging of a
g)@ﬁé@éﬂb icBdt&Rfitidi0 shdheaP aSdynkdlogitaleaiderd RRIUMIR; BVaridhecancer. The
array; and 20(c)determ ne the paraneter values in

presant dayensioni may rlse brousgdninawnitay s progressioneofdatcandition and to
8110 wlT&{lgc?r%E]Sa!}Rgll&ratpeaﬁg?rﬁ d§ ?%&R/% of zi‘lldtc' 'IH%taftQﬁlap,atﬁg method can be

erm ne

hgell ab nevhiian, the fabsdmay 18 rimeliofaviorredfi the syﬁﬁ)tc&ﬁﬁ of thegcdridétion such as
25 provision o ment by the user; and

f b
odloPingFirgeYe shiam oHheraRY.i #1C Fdfossiadiabien ithereme The mefhos can further be
624128 HloARbI AfinRindrf)y AAUTERA LR R dedhince. [ 01751 The

t
present 1 nvention al'so provides a base station for
determning the status of a 30 subject with respect to

@,lgﬁ; cal %8 cf\:da mpﬁ 2%%@%%} ‘&?’F% Cf?gl ! h z%tgso :fa method t%r n%mtonng the

progression of a gynecological condition in a patient, comprising:

(a) providing a sample from a patient;

(b) determining the level of two or more of AGR-2, midkine and/or CA125;
two or more of CA125, IL-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or
AGR-2 or midkine alone and subjecting the levels to an algorithm to provide an index of
probability of the patient having a gynecological condition; and

(c) repeating steps (a) and (b) at a later point in time and comparing the result
of step (b) with the result of step (c) wherein a difference in the index of probability is

indicative of the progression of the condition in the patient.

[0134] In an alternative, the subject invention contemplates a method for monitoring the

progression of a gynecological condition in a patient, comprising:

(a) providing a sample from a patient;

(b) determining the level of two or more of AGR-2, midkine and/or CA125;
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WD 2009/ 129569PCT/ AU2009/ 000500 - 46 - (a) a store
nmet hod; (b) a processing system the processing system

wheiong2%eapt ed to: (i) receive se@}/av2009/000500

data fromthe user via a conmuni cati ons network, the
data including |levels or concentrations of two or nore
bi omar kers selected from AGRS 2, m dkine, CAl 25, |L-6,
I L-8, CRP, SAA and SAP from a §ubject;

(ii) performng an algorithnfé flunction i ncl udi ng
conparing the data to predeterm ned data;

(iii) determning the status of the subject

in
eocwmeen Of GA 2R, he, ek (PR kAL AP anighimetandior AGR-2 biomarkers or
c3ion. i3 e : . ..

FHBFLLP R HBhEhd A BRR e RODS 1 FE Eol B YRR b afration in the
Ievels plowides anititie aff probabilief sfthk patichit Fdning b @ynecotepiail ogndition; and
system can be ,ada%td,ed to recei an data froma renote .
end €t i JiPEIRBIERS () At (B) A HBEHROTRNAIme 8¢ gampqring the result

: . r . “qe .
(;g*rkg%)ggl)g icvgizﬁ gl{/ég{eéﬁrﬂs tgg E%Fgg) %N('i}?lleﬂijg difeértRce inf B 1r(xcllejx of probability is
indicatiwesofithepmdgteasionnfithe condition in the patieriti i ) det er mi ne
the status of the subject in accordance with the
results of 20 the algorithmc function including
[0P38)ahi fStiduMe, dRtiRoreABE indek BfSRELMNIR SFCLETEAREY cOUGHiIBMat the later
adapted to: (i) receive the data fromthe processin i
tiyetpemnt (ay )ingispteothat e candjben tikmregresaies japd that the treatment (if

i nel udin : i.S.0f; (Lidg s

B b0 TRBEISE B B0 oA o Bty o e tr
thAs Positaiag NindicateC Mat ythe nendilidf: is regressing) ad fthatsthe treatment (if
firewall for coupling the first processing systemto
applicablhitipifecdtVeons net work; and

[0136] In another embodiment of a method is provided for determining whether or not a

gynecological cancer is benign in a patient comprising:

(a) providing a sample from the patient;

(b) detecting the level of two or more of AGR-2, midkine and/or CA125;
CA125, IL-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or AGR-2 or
midkine alone and subjecting the levels to an algorithm to provide an index of probability
of the patient having a gynecological cancer; and

(c) monitoring the indices of probability over time wherein a reduced index

over time indicates that the cancer is benign.

[0137] In a further embodiment, a method is provided for determining whether or not a

gynecological cancer is benign in a patient comprising:

(a) providing a sample from the patient;
(b) detecting the level of two or more of AGR-2, midkine and/or CA125;
CA125, 1L-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or AGR-2, or

midkine alone and comparing the levels to a control wherein an alteration in the levels



(b) a second firewall for coupling the first and the
second processing systens. 30 WO
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the data in the database. [0180] Reference to an
"algorithnm or "algorithmc functions" as outlined
above includes the performance of a nultivariate

anal ysis function. A range of different architectures
and 5 platfornms nay be inplenehted in addition to

t hose descri bed above. It will be appreciated that any
formof architecture suitable for inplenmenting the
pogslenan indee af prohabitity ctféhm@twnt hiieg @ gynasalogisah @zmceli, and
LZ?? PQ 3 lu Z ; rln%gl (?Pﬁnr%g élee ﬁjlffhcg (g)taiaﬁlq% %?{grh ﬁn%c\&lﬂerglﬁl a reduced index
&Her ﬂm\dhaile@teﬁmaf@@r@eﬁden/ssoege@gr aphi cal | ocations. Thl s
can increase the efficiency of the system by reducing
data bandwi dth costs and 10 requirenents as well as

S8 i b PG R i, AHRARS PRS0 88 iinguishing

Bdtweerah@winahdi vaand iaeabiwhgmiecmogicaltchrcelrs, Icemptlsmgn S u r e

access to the systemis available at all tines.

[0181] In this case it would be necessary to ensure

that ghe baeeiddiad iafp1e reRNY pdilar;t he 15 sane

i nfor rratl on and ‘si gnat ure such that different end

st ati@ns l1determibiogubedcve]l 0829 or mare|df A(GBe2,puidkine and/or CA125;

ERREECH el ke SA TS SR MR 4 AR o

Afdkideealéndiand Whi ch are capabl e of transferri ng t he
subJ ect data to the base station _via a conmunications
net wock 4 emenariag the indiges of peababiity oyer timae and suhjegtig the levels to
t r
EBRbliE o 1oige dn'BP REYRURBARY T und Wb MhaiiEh Fymecological

cbinditionovinanein @a incoessed giden iﬂdicatemhaxdhaescetnber is idvasive.
Vhen a server is used, it is generally a client server

nore particularly a sinple object application
I{Qﬂ@é]oﬁloh ﬁlﬁhéﬁ%@bdlnﬂéﬁlaﬂ’] the prRB&H LinOétitlonNia el is provided for

kel 1 hood of gynecol ogi cal cancer by the subject iIs
distsngueshingrbepx eampiom-in ¥ assuecdndanyasprsrgynecological icaeatrd, nomprising:
Figure 6. WD 2009/ 129569PCT/ AU2009/ 000500

(a) providing a sample from a patient;

(b) determining the level of two or more of AGR-2, midkine and/or CA125;
CA125, IL-6, 11-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or AGR-2 or
midkine alone; and

(c) comparing the indices of probability over time and comparing the levels to
a control wherein an alteration in the levels provides an index of probability of the patient

having a gynecological cancer.

[0140] In another embodiment, the invention contemplates a method for determining the

potential risk to a patient of developing gynecological neoplasms, comprising:

(a) providing a sample from the patient;
(b) detecting the level of two or more AGR-2, midkine and/or CA125; CA125,
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- 48 - [0186] Multiplex ELISA assays for IL-6 and IL-8
assay was obtained from Bi orad. Cardi ovascul ar Panel 2

W@ s®a2s@vD2) to measure Serum Anyl oid A, Ser uPCBAYLWH/E00500

P and C-reactive protein was obtained from Li ncopl ex.
Addi tionally, CA 125 assays were 5 perforned on al
sanpl es using Roche assay kit performed on a Roche
anal yzer platform The Roche ay is an

el ectrochem | um nesence i nmunodssay "ECLI A", where a
bi omarker/two | abel ed anti body sandwi ch is coupled to
m croparticles. The mcroparticles are nagnetica

|
Babi lrte Rt SAANS AfUrmidbisie dnd{areA GRoe biageskers or AGR-2 or midkine
SRR LEPLIIDARE (Be YRl ' ﬁ,ﬁ%@ﬁmﬂger?gg@g?dggﬁg%g §F pfbbability of the

escC em Ssi on

witehoavirdg PEyrecologidal dhditonBaidh ni dki ne and AGR2 were
nmeasur ed by standard.sandwi ch ELI SA techni ques jn g i
convel®? i ontamepsingdhe 1rml%ﬁsé)fmgplhaé>gl_1ty[qyfg gme wherein a decreased index

RS S BRI s LoD Tk B iR gl iRl
rabbit anti-AGR-2 antibody (Liu et al, Cancer Res 65
+ 3796- 3805, . 2005), .Th ti bod di | uted ..
(0T 1458)= Tt PEbETRELY SiF SxPHiRD CARTHTER RIS BF fetermining the
pOAGRIAT Ak S{H;;t)éﬁo&%t‘/d&&bﬁin@ dyKeddEE nddpladnis; UbAbAng:

with rehy ed paraffin secCtions for two hours at
roomtenperature. The sections were then incubated

Wi th bi ot i n-|inke ngi-r it 19G foll owed by

i ncub ?i 0 r\‘/’\/lwtdhngsat Sragnﬂ)tzi‘%{%/rlmali tﬁgsﬁbnl}’eagent and ir-AGR-2

was 2@) Vi sdsddtiag dhdiRh el fdivaror madre PG RiIZ) enidisine Ahd6PGAN25; CA125,
Sections were counterstajned with haenatoxglin pri.or

o0} Su iR o xin 2¢Fe midkine /o) AGHe? dimparkersirofiR-2 or midkine
d¥on agi!n?gﬁ@)%@gls Qc}( 2lchAPol G ER 1Rratich3h € élﬁ Blovides an
als or c t hroug

varil ous spi I'nl cs denoted source |

ihiex @probaiilitylod shegpasiantHaemgf a ggme2dopieall dangerj adi vi dual s

wer e tained fromthe,.sa sqy%@es. Al l. sanEIes en d ind
recei Ved vimpaing they indiess A prebabgiy qyst fime ‘?Efé‘é‘s"e ecreased mndex
indrdhies BRRh p&iRdHE IOt aRbR IR of aBRIGsing gﬁi@cw%ﬁal fopangsed

wi th endonetriosis were al so obtai néed.

2009/ 1?.9569PCT_/ AU2009/ 000500 - 49 - EXAMPLE 1

P4 oS P hOTBE 5 Rue PRl ACR Y g son, an stre

Jntént@kio(i ) @b tindredsdlo2 Becrédse Pin drle-03 mdsRBf ASRA2 @ thiBéRe is deemed
Addi ti onal  bi omarkers i ncl uded m dki ne, and AGR-2. .
teagyrase the mdeephprabbibty ofithg prgasnce pf pdissassicondiiono This aspect may

also be in combination with determining the concentration of CA125.

[0143] As indicated above, antibodies may be used in any of a number of immunoassays
which rely on the binding interaction between an antigenic determinant of the biomarker
and the antibodies. Examples of such assays are radioimmunoassay, enzyme
immunoassays (e.g. ECLIA, ELISA), immunofluorescence, immunoprecipitation, latex
agglutination, hemagglutination and histochemical tests. The antibodies may be used to
detect and quantify the level of the biomarker in a sample in order to determine its role in

cancer and to diagnose the cancer.

[0144] In particular, the antibodies of the present invention may also be used in
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[0191] Figure 1 provides a diagrammtic representation
of the nodeling leading to the algorithmused in the

walt@gnzsse c assay. Training data in the form oPCT/AB2009/000500

concentration of biomarkers frompatients of known
di sease status are subjected to nultivariate anal ysis
to generate an algorithm In essence, the assay is a
di agnostic rul e based on the %ﬁpl ication of 15 a
statistical and machine |earnii\g al gorithm Such an
al gorithm uses the relationships between bionarkers
and di sease status observed in training data (w
RTovp b abaecas eRA RSy, Tob CXamEr, ot hesadlinfis anp subgellar Jevel, o detec

E)f(or% V{Egrs ttél?lggah%grlgl E;tf’t a%a%%?rggélks %rrao gltséu%gt d" gé {Epe?ﬁc subcellular
1dedtdna s gBaritietae g 1éee] ol akpres&ivn. di f f er ent for ms of
inferring relationships in the training data may be

used wi t hout 20 naterially changing t he present

r . . .
n(tsl%/tSH}en{lg%ig%&rhnT &?Hg% > At 1 ﬁ ?@rcéﬂilhg rEl}cgteléénseumng light and

dlectioni migrakadpy ﬁraakﬁeeusteh eo gleteet thie hmmalfkearGaiegaﬂyi, tahrantibody of the

whi ch. provi des a e . .relationship be en .
WP iRERtaray Be Tated e deErabls Sups And Aruomrker protein may
RAGChERA fnOtis §u€§/ @hd céfts Bhsell %r HRr prebdn@e RITARE rHetectable substance.

i nvention extends to ratios two or nmore nmarkers as
Examptlesd af adeﬁmtahimlsubsmqeatlecladal b@tl grdl @ablllmgltqdo to,hthe following :
al t hm [30193} 3bgstizsgats i :
BURRE PR g, PO, Teot120%. BAIE LR g TG, hodamine

lghtBhnige aptdshIEE), |ﬁll&ﬁﬁé$€6ht| nibelst b@chalag Oluntifel, agirymiatic labels (e.g.
i ndex_of probability is provided whether 30 or not the

hosgeradish haperaxiggssecobegisalartosidasss t | Higiferapgy  alkaline  phosphatase,

/ / 0) .y
SN AAEIORET QAP Oy, BUELELSy e i o
qne%fasa{qdme dor;tgmmgdd?:inhmcﬁfﬁ arkiet Zk emzt)m?hfcrxenfrmy ltl'ewl cax? b&rdetected by
oc e modul e anal yser. A cut- of value o
8 selor o etk 1 afe isates RDBFRMGC FPIGRES Acogmized by a
s‘éé‘&ﬁ‘iaff}h Geptsiler o(er@rle&ullee\é%fﬁ eﬁ%ﬁ’ﬁ%ﬁ@&n@és tﬁlﬁdﬁ@' &aas for secondary

assay ‘are shown in Table 10Tabl e 1 Cut-off ~Val ue
@mel_l)as Saetal tbmqhng cgpezunm cpltoye 6@g§)9%18me embodlments labels are

attached via spacer arms of various lengths to reduce potential steric hindrance. Antibodies
may also be coupled to electron dense substances, such as ferritin or colloidal gold, which

are readily visualized by electron microscopy.

[0146] The antibody or sample may be immobilized on a carrier or solid support which is
capable of immobilizing cells, antibodies etc. For example, the carrier or support may be
nitrocellulose, or glass, polyacrylamides, gabbros, and magnetite. The support material
may have any possible configuration including spherical (e.g. bead), cylindrical (e.g. inside
surface of a test tube or well, or the external surface of a rod), or flat (e.g. sheet, test strip)
Indirect methods may also be employed in which the primary antigen-antibody reaction is
amplified by the introduction of a second antibody, having specificity for the antibody
reactive against biomarker protein. By way of example, if the antibody having specificity
against biomarker protein is a rabbit IgG antibody, the second antibody may be goat anti-

rabbit gamma-globulin labeled with a detectable substance as described herein.
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150* 69% 93% 190 63% 95% *Level of optimal clinical
value (as defined in Roche CAI 25 |1l kit). [0196] The

wWhereonaedsey panel assays were perfornmed using neCT/APR@®R/000500

bead assays, on a Biorad Bioplex 100 instrunent.

Sanpl es included serous (64%, mnucinous (7%, 15
endonetrioid (10% and nullerian (4% types. [0197]
Based on pat hol ogy the cancer e npl e bank cont ai ned
Stage | to IV ovarian cancers.””20 [0198] Statistical
anal ysis was perfornmed to conpare sensitivity and
specificity of the conventional CAl 25 assay and the

bi omarkers assay. [0199] This analysis used a randonly

é@cﬁ%esae ¥ad 4ac§i9gpalbglsls u%{ﬂ% 608 18hEta ?ﬁ Os%h&%ﬂ(% ! H{Q biomarker may be

ormance of genera

Madllizﬁatlgd rmiom@giapﬁy OThedtresalts exfmradloaﬁtogmthpaﬁd)erue quantitated by
anpl.e set. This provjdes sensitivity and specificit

JgTiBIng theb ARSIt 94 PAHICIcE AR itradinspiographs by vepeuL optica! methods, or

@F fih% ]%Qnduct ed to conpare statistical
| ance between the bionmarkers and CAl 25 results.

V\D 2009/ 129569PCT/ AU2009/ 000500 - 51 - [ 0200] The

IR R T TR A K T L —
8 Abgten®l UNBENSBINE surgery ie. in imaging. Typically for in vivo applications,
antibodies are labeled with radioactive labels (e.g. iodine-123, iodine-125, iodine-131,
gallium-67, technetium-99, and indium-111). Labeled antibody preparations may be
administered to a patient intravenously in an appropriate carrier at a time several hours to
four days before the tissue is imaged. During this period unbound fractions are cleared
from the patient and the only remaining antibodies are those associated with tumor tissue.
The presence of the isotope is detected using a suitable gamma camera. The labeled tissue
can be correlated with known markers on the patient's body to pinpoint the location of the

tumor for the surgeon.

[0149] Accordingly, in another embodiment the present invention provides a method for

detecting cancer in a patient comprising:

(a) providing a sample from the patient;

(b) contacting the sample with an antibodies which bind to AGR-2, midkine,
CA125, IL-6, IL-8, CRP, SAA and/or SAP biomarkers to determine the levels of two or
more biomarkers or the levels of AGR-2 or midkine alone or in combination with CA125
and subjecting the levels to an algorithm to provide an index of probability of the patient
having a gynecological condition; and

() dia_gnosing the risk of the patient having cancer based on the index of

probability.

[0150] Alternatively, the present invention provides a method for detecting cancer in a

patient comprising:
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Di agnostic Efficiency 90.70% 94. 00% AUC 0. 960 0. 982*
Bootstrap Limts 0.924-0.988 0.966-0.994 Sensitivity

W©O2008429%89 2% Specificity 89.6% 95. 7% St ati st iBEI/AY2009/000500

significant at the 5%l evel (tail area probability =
0.012) [0201] Stage | and Il ovarian cancers were then
conpared and the results shown in Table 3. 10Table 3
Stage | and Il only CAl 25 Biqqﬁykers

| @) providing a sample from the patient;

(b) contacting the sample with an antibodies which bind to AGR-2, midkine,
CA125, IL-6, IL-8, CRP, SAA and/or SAP biomarkers to determine the levels of two or
more biomarkers or the levels of AGR-2 or midkine alone or in combination with CA125
and comparing the levels to a control wherein an alteration in levels provides can index of
probability of a patient having a gynecological condition; and

(c) diagnosing the risk of the patient having cancer based on the index of

probability.

[0151] The methods of the present invention described herein may also be performed
using microarrays, such as oligonucleotide arrays, cDNA arrays, genomic DNA arrays, or

tissue arrays. Preferably the arrays are tissue microarrays.

[0152] In one embodiment, the method of the present invention involves the detection of
expression of nucleic acid molecules encoding the biomarkers and to determine the level of
biomarkers based on level of expression. Those skilled in the art can construct nucleotide
probes for use in the detection of mRNA sequences encoding the biomarker in samples.
Suitable probes include nucleic acid molecules based on nucleic acid sequences encoding
at least five sequential amino acids from regions of the biomarker, preferably they
comprise 15 to 30 nucleotides. A nucleotide probe may be labeled with a detectable
substance such as a radioactive label which provides for an adequate signal and has
sufficient half-life such as *P, 3H, #C or the like. Other detectable substances which may
be used include antigens that are recognized by a specific labeled antibody, fluorescent
compounds, enzymes, antibodies specific for a labeled antigen, and luminescent
compounds. An appropriate label may be selected having regard to the rate of
hybridization and binding of the probe to the nucleotide to be detected and the amount of
nucleotide available for hybridization. Labeled probes may be hybridized to nucleic acids
on solid supports such as nitrocellulose filters or nylon membranes as generally described
in Sambrook et al, Molecular Cloning, A Laboratory Manual. (2nd ed.), 1989. The nucleic

acid probes may be used to detect genes, preferably in human cells, that encode the
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Di agnostic Efficiency 89.50% 92. 8% AUC 0. 933 0.984
Sensitivity 89.20% 89. 2% Specificity 89.60% 93. 9%

WO 00229569 conpari son of all cancers is shown iPCTTaDGR@®9/000500

4. Table 4 Al Cancer CAl 25 Bi omarkers Di aghostic
Ef ficiency 92. 0% 95. 3% AUC

-41 -

biomarker. The nucleotide probes may also be useful in the diagnosis of disorders
involving a biomarker, in monitoring the progression of such disorders, or in monitoring a
therapeutic treatment. In an embodiment, the probes are used in the diagnosis of, and in

monitoring the progression of a gynecological cancer such as ovarian cancer.

[0153] The probe may be used in hybridization techniques to detect expression of genes
that encode biomarker proteins. The technique generally involves contacting and
incubating nucleic acids (e.g. mRNA) obtained from a sample from a patient or other
cellular source with a probe under conditions favorable for the specific annealing of the
probes to complementary sequences in the nucleic acids. After incubation, the non-
annealed nucleic acids are removed, and the presence of nucleic acids that have hybridized

to the probe if any are detected.

[0154] The detection of mRNA may involve converting the mRNA to cDNA and/or the
amplification of specific gene sequences using an amplification method such as
polymerase chain reaction (PCR), followed by the analysis of the amplified molecules
using techniques known to those skilled in the art. Suitable primers can be routinely

designed by one of skill in the art.

[0155) Hybridization and amplification techniques described herein may be used to assay
qualitative and quantitative aspects of expression of genes encoding the biomarker. For
example, RNA may be isolated from a cell type or tissue known to express a gene
encoding the biomarker, and tested utilizing the hybridization (e.g. standard Northern
analyses) or PCR techniques referred to herein. The techniques may be used to detect
differences in transcript size which may be due to normal or abnormal alternative splicing.
The techniques may be used to detect quantitative differences between levels of full length
and/or alternatively splice transcripts detected in normal individuals relative to those

individuals exhibiting symptoms of a cancer involving a biomarker protein or gene.

[0156] The primers and probes may be used in the above described methods in situ i.e.

directly on tissue sections (fixed and/or frozen) of patient tissue obtained from biopsies or
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0.951 0.988 Sensitivity 91.4%92. 1% Specificity 92. 5%
97.6% WD 2009/ 129569PCT/ AU2009/ 000500 - 52 - [0203]

wab@oarmbysi s verified a higher |evel of perf oPeEATZ000000500

the bi omarker assay conpared to a conventional CA 125
assay. This elevated performance | evel is present when
considering either all ovarian cancers or only those
classified as early stage (Stage | and |I1). 5EXAMPLE 4
Di agnosti c assay [ 0204] Sanpl“es conpri sing plasm
were allowed to thaw on ice, vortexed for 30 seconds
then centrifuged for 5 mnutes at 14,000g. Dilutions
rgéectipes.pl asma were then made from 10 1: 3 to 1:40, 000
in assay buffer. [0205] In total 149 ovarian cancer
sanpl es, 212 control sanples (includes 57
[enSTNREdordiagly, SteeTptessnt weichuprovidesch frethodesf detgeting cancer in a
Ovari an cancers were classified by conventional neans,
RASICRIFOMEISINESt age of di sease progression. For anal ysis
purposes all stage 15 | and stage |l sanples have been
denoted as Early stage and stage IIl and |V sanples as
Lat e (@) ageprdvidémgsesample fipBiABEpatidng; St age br eakdown for
tzg'eraﬁ(;?)g geex?r\agtrirllgaguglgﬂzc ggid Srggle!:éless tgxgrvr\l'?)rilsigg Tr%ﬁ&\]eA %‘om a biomarker
gene or portion thereof from the sample;

(©) amplifying the extracted mRNA using the polymerase chain reaction;

(d) determining the level of mRNA encoding the biomarker; and

(e) subjecting the levels of two or more biomarkers to an algorithm which

provides an index of probability of the patient having cancer.

[0158] The biomarker mRNA is selected from mRNA encoding two or more of AGR-2,
midkine, CA125, IL-6, IL-8, CRP, SAA and/or SAP.

[0159] The methods described herein may be performed by utilizing pre-packaged
diagnostic kits comprising the necessary reagents to perform any of the methods of the
invention. For example, the kits may include at least one specific nucleic acid or antibody
described herein, which may be conveniently used, e.g, in clinical settings, to screen and
diagnose patients and to screen and identify those individuals exhibiting a predisposition to
developing cancer. The kits may also include nucleic acid primers for amplifying nucleic,
acids encoding the biomarker in the polymerase chain reaction. The kits can also include
nucleotides, enzymes and buffers useful in the method of the invention as well as
electrophoretic markers such as a 200 bp ladder. The kit also includes detailed instructions

for carrying out the methods of the present invention.

[0160] The present invention further provides an algorithm-based screening assay to
screen samples from patients. Generally, input data are collected based on levels of two or
more biomarkers (or levels of expression of genes encoding two or more biomarkers) and

subjected to an algorithm to assess the statistical significance of any elevation or reduction
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Stage | Stage Il Stage Il Stage IV Nunber of sanples
28 62 46 8 [0207] The di sease type diagnosis for the

w@200phiz956®et is contained in Table 6. Table 6 Ber/aus009/000500

Clear Cell Micinous O her Nunmber of Sanples 97 12 11
29

-43 -

in levels which information is then output data. Computer software and hardware for

assessing input data are encompassed by the present invention.

[0161] Another aspect of the present invention contemplates a method of treating a patient
with a gynecological condition such as ovarian cancer the method comprising subjecting
the patient to a diagnostic assay to determine an index of probability of the patient having
the condition, the biomarkers selected from two or more of AGR-2, midkine, and/or
CA125; two or more of CA125, IL-6, IL-8, CRP, SAA and/or SAP; two or more of IL-6,
IL-8, CRP, SAA and/or SAP; or at least one of CA125, IL-6, IL-8, CRP, SAA and/or SAP
and at least one of midkine and/or AGR-2; and where there is a risk of the patient having
the condition, subjecting the patient to surgical ablation, chemotherapy and/or

radiotherapy; and then monitoring index of probability over time.

[0162] The second detected biomarkers may be the same or different to the first detected

biomarkers.

[0163] The present invention further provides the use the levels of two or more biomarkers
selected from CA125, IL-6, IL-8, CRP, SAA and SAP in the generation of an index of

probability for use in a diagnostic assay to detect ovarian cancer in a subject.

[0164] Another aspect of the present invention provides use the levels of two or more
biomarkers selected from CA125, IL-6, IL-8, CRP, SAA and SAP in the generation of an

algorithm for use in a diagnostic assay to detect ovarian cancer in a subject.

[0165] Still another aspect of the present invention provides the use of levels of AGR-2 in
the generation of an assay to detect ovarian cancer or other gynecological condition in a

subject.

[0166] The assay of the present invention permits integration into existing or newly
developed pathology architecture or platform systems. For example, the present invention

contemplates a method of allowing a user to determine the status of a subject with respect
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WD 2009/ 129569PCT/ AU2009/ 000500 - 53 - [0208] ROC
curves were generated for the individual analytes

wanieh2genonstrat es their individual di agnostiBCT/AU2009/000500

performance in detecting ovarian cancer. The results
are shown in Table 7 5Table 7 Anal yte Marker ROC Pl ot
Area Under Curve CAl 25 0.9600 CRP 0.8491 SAA 0.7887
IL-6 0.7089 SAP 0.5810 IL-8 0.8954 [0209]
Furthernore, it was identified that a ratio of CRP and
SAP may produce inproved performance over that of the

i ndi vi dual markers alone. This ratio relates the )
togrymaeqlegicdgancer or subtype thereof or stage of cancer, the method including:

(a) receiving data in the form of levels or concentrations of CA125 and one or
more of AGR-2, midkine, CRP, IL-6, IL-8, SAA and SAP from the user via a
communications network;

(b) processing the subject data via an algorithm which provides a disease index
value;

(c) determining the status of the subject in accordance with the results of the
disease index value in comparison with predetermined values; and

(d) transferring an indication of the status of the subject to the user via the

communications network.

[0167] Conveniently, the method generally further includes:
(a) having the user determine the data using a remote end station; and
(b) transferring the data from the end station to the base station via the

communications network.

[0168] The base station can include first and second processing systems, in which case the
method can include:

(a) transferring the data to the first processing system,;

(b) transferring the data to the second processing system; and

() causing the first processing system to perform the algorithmic function to

generate the disease index value.

[0169] The method may also include:
(a) transferring the results of the algorithmic function to the first processing
system; and

(b) causing the first processing system to determine the status of the subject.

[0170] In this case, the method also includes at lest one of:
(a) transferring the data between the communications network and the first

processing system through a first firewall; and
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of SAP relative to CRP to disease state, where
previously there had no evidence that SAP 10

W@ omeaenssati on may relate to ovarian cancer. REX/AU2009/000500

2009/ 129569PCT/ AU2009/ 000500 - 54 - EXAMPLE 5 Mbddeling
[0210] Initial analysis used weka software to assess
vari ous conbi nations of markers for 5 their
di scrimnation of all disease gnd control sanples.
This anal ysis was perfornmed by -splitting the data sets
into two randomy picked sets. One set was then used
as a nodeling set to build a nodel, while the second .
dat a &t alzansterarg the, dath dbgtwesn the diuig and hetseegrdnprocessing systems
er f or manc f e nodel with independent data.
éﬁﬁ? F&ﬁ%?ﬁgﬁgrégis exam ned identification of early
stage (stage | and I1) subjects, by including only

ear|ly stage subjects 10 and controls within_ the

[94711dErs s¢cogd dupcesting Ayptepa iy, be fRuRledt 1o rndifalasgradppied to store
: : | : erf ormance of '

RSBy PO SRl B e R T o g

mar kefa) condpienyihg dhe dambaset tve obiand ap deade stlested patderarnhined data or

usi n | ogi t poost al gori.thm npdel . Results of this
%ﬁ%ﬂsggﬁkﬁ ai?‘é“ﬁ’@tiiﬂmg& Biabgng: a1 [0212] Analysis of
Mar kgth) COonbynisaking e Widdied pedetsindfed 4R €S the saBféctMdtdlor generating

"Early” Stage Cancer" is sumarized in Table 8 bel ow.
apredisted prohabdity arexof narkers were tested, the results
for the validation set, and for conbi ned nodel and
validation (denoted "All Data") is presented for

[00T2]aTheSsBoMd plocésSIndSsyalenean bd coipledad as@fibasélahe hethod including
all three nodels the 20 area under the curve for the

stenmgothe datajin therdatabase. t han that of CA 125 al one,

i ndi cative of greater diagnostic utility. Analysis of

the ROC curves found that in all but one data set,

0073 Thecmetiwddcadi dsmasfude havirlg the wses dsteahinstthe alatayusing a secure

S TRk g -
}ﬁﬁhﬁ)a number of features each located at respective position(s) on the respective code.
In this case, the method typically includes causing the base station to:

(a) determine the code frorﬁ the data;

(b) determine a layout indicating the position of each feature on the array; and

() determine the parameter values in accordance with the determined layout,

and the data.

[0174] The method can also include causing the base station to:
(a) determine payment information, the payment information representing the

provision of payment by the user; and

(b)  perform the comparison in response to the determination of the payment

information.

[0175] The present invention also provides a base station for determining the status of a
subject with respect to a gynecological cancer or a subtype thereof or a stage of the cancer,

the base station including:
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Al'l Stages Early Stage CAl 25 alone 0.960 0.933 0.950
CAl 25+CRP+SAA+I L- 6+1L-8 0.984 0.978 0.972 Stati sti cal

w@e@aitiseance Yes at 1% 1 evel Yes at 5% | evel MEBHAHR009/000500

0.1% | evel CAl 25+| L-6+I L-8+ratio CRP: SAP + ratio
SAA+SAP 0.984 0.976

-46 -

(a) a store method;
(b) a processing system, the processing system being adapted to:
(1) receive subject data from the user via a communications network,

the data including levels or concentrations of two or more biomarkers selected from AGR-

-2, midkine, CA125, IL-6, IL-8, CRP, SAA and SAP from a subject;

(i)  performing an algorithmic function including comparing the data to
predetermined data;
(iii)  determining the status of the subject in accordance with the results
of the algorithmic function including the comparison; and
(c) output an indication of the status of the subject to the user via the

communications network.

[0176] The processing system can be adapted to receive data from a remote end station

adapted to determine the data.

[0177] The processing system may include:
(a) a first processing system adapted to:
(1) receive the data; and
(ii))  determine the status of the subject in accordance with the results of
the algorithmic function including comparing the data; and
(b) a second processing system adapted to:
(i) receive the data from the processing system;
(i)  perform the algorithmic function including the comparison; and

(i)  transfer the results to the first processing system.

[0178] The base station typically includes:
(a) a first firewall for coupling the first processing system to the
communications network; and

(b) a second firewall for coupling the first and the second processing systems.

[0179] The processing system can be coupled to a database, the processing system being
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0.971 Statistical Significance Yes at 5% | evel Yes at
5% 1| evel Yes at 1% evel CAl 25+rati o CRP: SAP +

WO 2000026600 SAP 0. 977 0.946 0.966 Statistical PCT/AU2009/000500

Significance Yes at 5%l evel No Yes at 5% evel
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adapted to store the data in the database.

[0180] Reference to an "algorithm" or "algorithmic functions" as outlined above includes
the performance of a multivariate analysis function. A range of different architectures and
platforms may be implemented in addition to those described above. It will be appreciated
that any form of architecture suitable for implementing the present invention may be used.
However, one beneficial technique is the use of distributed architectures. In particular, a
number of end stations 1 (Figure 3) may be provided at respective geographical locations.
This can increase the efficiency of the system by reducing data bandwidth costs and
requirements, as well as ensuring that if one base station becomes congested or a fault
occurs, other end stations 1 could take over. This also allows load sharing or the like, to

ensure access to the system is available at all times.

[0181] In this case, it would be necessary to ensure that the base station 2 contains the

same information and signature such that different end stations 1 can be used.

[0182] It will also be appreciated that in one example, the end stations 1 can be hand-held
devices, such as PDAs, mobile phones, or the like, which are capable of transferring the
subject data to the base station via a communications network 4 such as the Internet, and

receiving the reports.

[0183] In the above aspects, the term "data" means the levels or concentrations of the
biomarkers. The "communications network" includes the internet. When a server is used,
it is generally a client server or more particularly a simple object application protocol

(SOAP).

[0184] A report outlining the likelihood of gynecological cancer by the subject is issued.
An example of such a report is provided in Figure 6.

[0185] The present invention is further described by the following non-limiting Examples.

Materials and methods relevant to these Examples are provided below.
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[0213] In the above table, "CRP:SAP'" neans CRP is
di vi ded by SAP; "SAA: SAP' neans SAA is divided by SAP.

wWG2(000229%p9 |t has been denonstrated that i nprovRGEATU20H000500

t he di agnostic efficiency of CA 125 has been achi eved,

t he conventional "gold standard" diagnostic assay for

ovari an cancer, by conbining it with other markers. 10

[ 0215] Three conbi nati ons of _nzag'_kers with inproved
performance over CAl 25 in di aghosing not only all

stage ovarian cancer, but that two of these marker

conbi nations are statistically better than CA 125 in
detecting early stage di sease, a factor vital to

[ . r C . .

FREBERRIGHEE ASA faly T L I AL dece e BBift, from Biorad.
GandieyapdudarePanef 2 assayt (D atokmessufeCRruaNANGAA] AaSertmd Amyloid P
utjljzed, Previously, SAP or its ratio,w.t.h h

3 ety PTatsin Bas poaPAte BOPOL GO PlrALSHicBAly, G 25 assays were
H%,Qﬁ)%é& %ﬁ@lpﬂp‘l\és!z&w ﬁ@&x@oﬁszfy ﬁ@pérf(@ﬁ%h’%ﬂ'—za Roche analyzer platform.
ntegration of 'the assay into"a pathol ogy platform

The IRgchEhesshevigl 8n oslemebemiluminessnse ofmmundsissayt i"BRELAY, where a

RoFER=r B0 Eadisrr pedy Dt “aupled BapRra R h micropardces

58 T R e GAUNE chparedPort® RBuyfatdlofha ElceodedN&ilicalii€of a voltage to the
| evel's or concentrations of the biomarkers ultimately

deeitadgardugas p alswilyningscsplasnissioy whigh i measuredhpy 8 Rhptomultiplier.

of that sanple being derived froma subject with or

W t hout ovarian cancer. The nul ti marker diagnostic

M4 82lyBoth wakignad AGRRewérd nheaswrediblyestamdtal sandividh ELISA techniques
vari ous pat B&I o%ﬁ F?I[tag{ni%rarrs used to determ ne the

Ing gonyenfiong b9yl atle fis of the biomarkers. Such
platforns may be referred to as | aboratory infornmation

managenment systenms (LIMS). The |evel or concentration
[0488] bimtuhehigpchenriéa rlgcdligatpam o mmnnérgadtivar(s)-HGRE wes performed

a.centralize ro sing rve t.o generate redigcte .
b Al G E0R e AGREY St SRS 2L Gr Fodicet ofet B @3796-
#BBO200I)NThAantRREY twas HilBRA]T F0EHint Trid-bikférad Saline&ontaining 0.5% v/v
| i kel i hood of ovarian cancer to the clinjcian. Figure )
Bwpero) ded 3¥nwisskimanpk eowsler and inewhwtad with gehydeataghpaaffin sections
Fi i ' . : e
B R08 sl Foort 1BberdB WS R SPRRL Ufen dncutited with a biotin-linked
adtiMabbit gGsfellvwed by igaibatial wythastiepiaeidin-HRP/eagaitahdds AGR-2 was
a sinple object application protocol (SQAP). [0218] In. )
Yigpalized ising diagripelenziding, gs tF?‘IQTH%gG&s eéecmsamge ¢appferstpined with

20 of the biomarkers. Two
A s e R e

and SAP are selected. End station 1 generates data in

m ssible form The d .are transferred to base. |
B BPPRRESR Spoles SO YATES: YOR REORY R e ST e Obtained from
21048 hokfitds oPNrks Aencted [sOEO]I thRfigRI 8L &36HdY phasitatimples from
then generates an index of probability and an

headthy andivduds wereobtpined iflepbiie game lfeurpese ddhsagpdes when received were
bsence of _.a dis e it 00 Thi s.1.nfio ' '
Rl S350 TSl Pyl PR B rom women
diagibsed Stihkn(ometriosis vexanisd ebtafnedur e 6) . The schene is
represented in Figures 4 and 5. WO

2009/ 129569PCT/ AU2009/ 000500 - 57 - EXAMPLE 7 Anterior
gradient-2 (AGR- 2)
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[0220] Anterior gradient 2 (AGR-2) is the human
honol og of the cenent-gland gene 5 XAG 2 that was

wWee@oinznisd y descri bed in Xenopus | aevis (Aber geeT/at2w@b/000500

Mech Dev 72(1- 2):115-130, 1998) where this gene has
been shown to be a crucial factor involved in cellular
differentiation and devel opnent. I n several hunman
breast cancer cell lines, nRNAdranscripts for AGR 2
have been shown to be coexpresSed with oestrogen
receptor (ER) suggesting that AGR-2 may play a role in
the differentiation of hornonally responsive 10 breast
cancers (Thonpson and VEigEKAAEPgEHenlBiophys Res
Commun 251(1):111-116, P93, JkPaskdrdit hough the
AGR- 2 gene contains a signa equence suggestive of
protein secretion and the XAG 2 honol og has been shown

Q. be secreted en expressed in, 15 Xenopus oocytes . .
(ool 5 Fafoie biseskal s Sletifs o GERORRIRG gD ith or without
ex19engee! f.-8Y08ES [SAANANGASEP 2ALGitRRA" BibRdiel thehf¥ed midkine and
circulation in normal humans or in human cancer
PpOR-2nts. [0222] Using a rabbit polyclonal antiserum
rai sed agai nst human AGR-2 (Liu et al, 2005 supra) it
was shown by i mmunohi stochem cal staining that
i mmunor eactive (ir)-AGR 2 EXARPPLEBIRI |y absent in the
epithelial cells of normal human ovary whereas the
ovari an epit hel i unPeermpationof tdex efpredabifion ent s
denonstrates distinct cytoplasmc, granular ir-AGR 2
staining of varying intensity. In all normal ovarian
[019$UEigarea npieddésna didgramimatic reprédentabionas ttetnemietidg ileading to the
surface epi.thelium however, occasjonal c%lls | i ni ng ,
Haemt birdd) be dpenets assave d rBE dalR s the; IRTR HF i cohcentration of
bibmAHRrLfrof pHEEAE D Rholh \Wse@iA A8 B 8RGO Budi i€ analysis to
25 benign cysts (two nuci nous and three serous) were
gonaratnatalgodthithdn wssehem the asyayt is aidagnastic nad based oo wWegapplication of

strong ir-AGR 2.staini.n f virtyal,ly all col umar . :
Ll e machids Toepningaliorlbn; Sich, pcuaqsiiBn Y (b relationships
SRbie bRinAkdrt eamNdibause G0l bhRhedMnOfraint &£k QWath known disease
beni gn cysts. In borderline serous ovarian tunors

{tafug) to Wiy wiatvnshipy whoth afe than fused te pradict| the riafiss of patients with
SRAGHA! Lk BHIARE AL %Eillfegr' Aﬁ'@%f R ‘ti“aga Ei@':‘%b%gnze that many
was primarily seen W thin 34 conpl ex dﬁan ufar ‘areas

diffetdne forn®rof. infating aelatiohshipsy én ghadeaiding ndhvarehay dedused without
tunnr? di spl ayed strong ir-AGR-2 staining in the

wajesplly ghaggingdhe Reese{invegliPy  while the fifth case

[0192] The biomarker concentrations (i.e. levels) of two or more of the biomarkers in the
training data enable the generation of an algorithm which provides a measurable
relationship between biomarker levels and disease status in patients. In addition to "level"
of biomarker, the present invention extends to ratios of two or more markers as input data

for multivariate analysis leading to the algorithm.

[0193] Test data in the form of concentrations of biomarkers from patients of unknown
status are then inserted into the algorithm and an index of probability is provided whether

or not the patient has a-gynecological condition.
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WO 2009/ 129569PCT/ AU2009/ 000500 - 58 - denonstrated
ir-AGR-2 staining that was confined to approxi mately

In three cases of gradeCRAU2009/000500
serous ovarian carcinoma displaying relatively poor
cellular differentiation and little gl andul ar

formation, ir-AGR-2 was detected in scattered cells,
predom nantly within the nore gjfferentiated areas.

Two additional grade 2 serous 5 tunors of a nore
differentiated papillary type appeared to display

greater ir-AGR- 2 imunostaining, wth nore than 50% of

t he epithelium staining pdﬁﬂﬁﬁhﬂﬂﬂi four grade 3

serous tunors exan ned, n0N unDr(d nstrated no
ir-AGR-2 staining, whi Igglt"%%é"r'%nrfe? r‘fgsél di spl ayed

distinct ir-AGR-2 in scattered cells, predom nantly
throughout t he nore differgntiated regi ons of .t he

th :
OdRBE A G 1 2apsay oWl Proammed isiiseBpcheet- At kot RRgformed using
RO thoulld SR%r. S SR bf validH 3 sﬁgﬁ‘ﬂ Wal Qm%%d.was
present in a ftar greater proportion of cells n the
correspondi ng grade 3 serous tunors. [0223] Overall,

i ost ai ni ng of ithelial -derijved ovarj an
lo3551 el B stodidt Sesett Gl Ret e e Sl the CA125 assay
drB3kows ir'fdRi£€1can be detected in virtually 100% of
ovarian 15 carcinonma tissue, but is absent in the

epi t hel i um of normal human ovary. Mbreover, the
prom nent ir-AGR-2 staining .ggglg\gt ed i n nucinous,

endonetrioid and cl ear cell Il as serous ovari an
-2 may

epChheftivallué (UMIIS) suggest s $dmaitivitgR serve Syeciicity

useful biomarker that can define mutipld types of
epi thel i &5 ovari an tjunors. Fuf@%ernore, tlhe presen$2%

(| . 4 4l 4 e L ) H ALy M) }
Udld SUy L UlTlalt Jarjtmmouygir 11 2z - Z Udll

denonstrated i n ovar

i an tunors ‘6f varying

S
gr ade, ﬁ?96

I mrunost abgi ng appea

rs to be gnv,e w despr

arade tumors disnl ay

Lna mre hiaoghlv diffe

ead in | o9,

rentiated

Heavekof optianal ehinicalyaluedas definedim Ropkp €442 Ikat)g. [ 0224]

St udi es denonstrated the presence of putative ir-AGR 2
species circulating in the plasma of a subset of

[0196] Tlre brvntekerpsinek Bdsayy Megtl perfGmed! ueingy intlildplep debd aksays, on a

gjasna_mas 25 obt ai ned f;ﬁg&ﬁontrql serous, ny%inous o
i9grdc | Bigplex o 190 Jpstrymgnt.c esp ARGludeds seroug (9Aro)gmpygyous (7%),

- @¢h.no anpl es were then

?ﬂ@?@gﬁg§@¥3&2??ﬁﬁ?¢§gﬂgﬁﬁzgﬁﬁﬁ of the top six plasm
proteins using an Agilent Multiple Affinity Renoval

tQ concenirate the remaini | asma ei .
B3 issrl & PRES s ey Srle BER | SR SHEdaidV overian
danedrel Nns such as AGR-2. The equivalent of 12 tig of
depl eted plasnma proteins 30 from each pool were
Western blotted using rabbit anti-AGR-2 and vi suali zed

NoSTSHAYA 953500 S A SEIhOR BoERR BRI bl lpetliity of the

stpra.

- t0OMtlon9bE AP ik BRPIHE Biahitkers aSsay. muci nous and cl ear

cell ovarian cancer patients denonstrated a weak
i mmunor eacti ve species of approximately 18 kDa

ﬁ)?@ﬂi P i@gﬁqgf‘ysits histde dﬁﬁ?%g%s%‘%?é& ?et'%@%a%rglééé,gﬂ.rolo%esnerate an algorithm

contro ubjects an alned fro
mvdeli Ehe penforaranpadf diet genstatademiodd vt edidatetl ébyi predig¥ion of a second
1&5 I glﬁgtgg ] p@%gg%ﬂgg 'lwéo‘ﬁ@?gg@%ﬁ‘ﬁt'}fvfnds gpee%if?c?tyof'or both model and

validation sample sets. ROC curve analysis was conducted to compare statistical

significance between the biomarkers and CA125 results.
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differences in tissue expression and in the |evel

5 al so appeared to be expressed in a differentia
[0225] Col l ectively,
ir-AGR-2 i s produced by ovR€T/an2009/000500

t unour specific mann
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and
t hese

The
of

detectable ir-AGR 2 suggests that AGR-2 is

differentially expre
ovari an tunor types.
that any alteration

ir-AGR-2 concentrati
gynecol ogi cal condit
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i.e. an increase or
on is indicative of a
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IS proposed
decrease in

NPF[[%/F‘HQ 2U§|e£]19ts are shown in
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with only stage I, |
patients with | evel

t hose whose stage da
controls were also a
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0228] Th0- i¥kel set c

ont ai ned4740%

disease F 96 Ccontr
wer e nedative by CA

orsT Ot 7 diseq
125 testing, having V

) sanp|6§82*
al ues | ower

—positive results (eg
t est | r@ensmyl{yozzg] u

t hamBod8dtap Lirflts t he
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values >1= 351/ ml)

f al se 0.966-0.994
inCAl 25

oo iy

iS| ng |Og|912{§0/bst model

=<

ing in waka&”

sOft det—wa

r oS

cont sanp € was g
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ovari an cancer (Tabl
Fal se negatives Fals

e 9). Table 9 Di agnos
e positives

tic Test

[0201] Stage I and II ovarian cancers were then compared and the results shown in Table

3.
Table 3
Stage I and II only CA125 Biomarkers
Diagnostic Efficiency 89.50% 92.8%
AUC 0.933 0.984
Sensitivity 89.20% 89.2%
Specificity 89.60% 93.9%
[0202] A comparison of all cancers is shown in Table 4.
Table 4
All Cancer CA125 Biomarkers
Diagnostic Efficiency 92.0% 95.3%
AUC 0.951 0.988
Sensitivity 91.4% 92.1%
Specificity 92.5% 97.6%
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True negatives True positives Sensitivity Specificity
Di agnostic Efficiency CAI25 7 4 92 67 90.5% 95. 8%

WO 300982956 25/ SAA/ 1L8/ MK 3 1 95 71 PCT/AU2009/000500

-52.-

[0203] The analysis verified a higher level of performance of the biomarker assay
compared to a conventional CA125 assay. This elevated performance level is present when
considering either all ovarian cancers or only those classified as early stage (Stage I and
).

EXAMPLE 4

Diagnostic assay

[0204] Samples comprising plasma were allowed to thaw on ice, vortexed for 30 seconds
then centrifuged for 5 minutes at 14,000g. Dilutions of the plasma were then made from

1:3 to 1:40,000 in assay buffer.

[0205] In total 149 ovarian cancer samples, 212 control samples (includes 57
endometriosis samples) were submitted for testing. Ovarian cancers were classified by
conventional means, as to their stage of disease progression. For analysis purposes all stage
I and stage II samples have been denoted as Early stage and stage III and IV samples as

Late stage disease.

[0206] The Stage breakdown for the entire ovarian cancer set is shown in Table §.

Table 5
Stage I Stage 11 Stage 111 Stage IV
Number of 28 62 46 8

samples

[0207] The disease type diagnosis for the sample set is contained in Table 6.

Table 6
Serous Clear Cell Mucinous Other
Number of 97 12 11 29

Samples
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95. 9% 99. 0% 97. 45% 20 [0230] Further analysis was
perfornmed by testing for significant difference

Wheinaez9564 he ROC curves for CAl 25 testing and REDAE20H/000500

t he bi omarker panel results (positive predictive

val ue). The ROC curves were significantly different at
the level of P = 0.004, indicative of the superior

per formance of the bi onmarker nel over the CA 125
results alone 25 (Figure 10 and Table 10). WD

2009/ 129569PCT/ AU2009/ 000500 - 61 - Table 10 5 [0231]

To validate the perfornance of the biomarker panel the
[9208InROSaeHsves Welssganeratqdefop dhe ingdividpal swalytepeybich demegstrates their

h
15?13{2(@?1 ﬁpag,g %i% S&Qfo eQIEGS?I %ig(?etttﬁckﬁh%a(}rvég%& Iggrﬁ{g efﬁe,lsyesults are shown in
Eﬁﬂe%sed in ternms of both sensitivity and specificity
neasur es al ongsi de CAl 25 al one, and also with regards

to ROC analysis. 10 [0232] The validation sanple

subset as for nodeling incluggegnly stage I, Il and

[1l disease levels and healthy controls. No stage |V

or non- stAgalyi;caersr vvere incI ided. ROG BlotArégUnder Curve

Pa SRV SN R T- R H “V AP~ R P-1 S T 2V~
UI QCQQC ATty Ullll UI OClII’JI C VVWCT © T uUrl o C1IT
nodel algorlgﬁﬂméTables 11 and|{ 12 and Figurgﬂﬁﬁq

I5Table IT Di ggpoStiCc Test Fal §€ negatl VES FaRse®
positives True

SAA 0.7887
IL-6 0.7089
SAP 0.5810
IL-8 0.6954

[0209] Furthermore, it was identified that a ratio of CRP and SAP may produce improved

performance over that of the individual markers alone. This ratio relates the concentration

-of SAP relative to CRP to disease state, where previously there had no evidence that SAP

concentration may relate to ovarian cancer.
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-54-

EXAMPLE 5§
Modeling

[0210] Initial analysis used weka software to assess various combinations of markers for
their discrimination of all disease and control samples. This analysis was performed by
splitting the data sets into two randomly picked sets. One set was then used as a modeling
set to build a model, while the second data set acted as a validation group to determine the
performance of the model with independent data. Additional analysis examined
identification of early stage (stage I and II) subjects, by including only early stage subjects
and controls within the validation group. In all cases, the performance of the marker set

was assessed relative to the performance of the CA125 assay alone.

[0211] The best performing marker combinations were then independently analyzed using

a logitboost algorithm model. Results of this analysis are detailed below.

[0212] Analysis of marker combinations with "All Stage Cancer" and with "Early Stage
Cancer" is summarized in Table 8 below. Three combinations of markers were tested, the
results for the validation set, and for combined model and validation (denoted "All Data")
is presented for comparison with CA125 alone. It can be seen that for all three models the
area under the curve for the ROC plots is greater than that of CA125 alone, indicative of
greater diagnostic utility. Analysis of the ROC curves found that in all but one data set, this

increased diagnostic utility was statistically significant.
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94. 7% 94. 75% WO 2009/ 129569PCT/ AU2009/ 000500 - 62 -
Tabl e 12 AUC SE 95% C CAl 25 panel Pairw se

W@ oovpardsson 0. 9560. 0193 0. 975 : 0. 0148 of ROC cRET/aE2009/000500

0.914 to 0.981 0.938 to 0.992 CAl 25 - panel
D fference between areas

-55 -
Table 8
Validation Set All Data
All Stages Early Stage | (model + validation sets) |
CA125 alone 0.960 0.933 0.950
CA125+CRP+SAA+IL- 0.984 0.978 0.972
6+IL-8
Statistical Significance Yes at 1% level | Yes at 5% level Yes at 0.1% level
CA125+IL-6+IL-8+ratio 0.984 0.976 0.971
CRP:SAP + ratio
SAA+SAP
Statistical Significance Yes at 5% level | Yes at 5% level Yes at 1% level
CAl125+ratio CRP:SAP 0.977 0.946 0.966
+ ratio SAA:SAP
Statistical Significance Yes at 5% level No Yes at 5% level

[0213] In the above table, "CRP:SAP" means CRP is divided by SAP; "SAA:SAP" means
SAA is divided by SAP.

[0214] It has been demonstrated that improvement on the diagnostic efficiency of CA125
has been achieved, the conventional "gold standard" diagnostic assay for ovarian cancer,

by combining it with other markers.

[0215] Three combinations of markers with improved performance over CAl125 in
diagnosing not only all stage ovarian cancer, but that two of these marker combinations are
statistically better than CA125 in detecting early stage disease, a factor vital to patient

survival.

[0216] One marker included in these analysis is SAP in ratio combinations with two acute
phase inflammation markers (CRP and SAA) can be utilized. Previously, SAP or its ratio

with other markers had not been linked to ovarian cancer.
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0.0184 Standard error 0.0222 95% Confi dence i nterval
-0.0251 to 0.0619 z statistic 0.829 Significance

wo ewel1295 = 0.407 [0233] Finally, the total ORCT/ANEN09/000500

for all sanples was conpared through the nodel by
conmbi ni ng both nodel and validation results for
conparison with CA 125. [0234] Thus, the total disease
popul ation is 132 and our totg&acontrol popul ation is

209 individuals (Tables 13 and 14 and Figure 12).

Tabl e 13 D agnostic Test Fal se negatives
EXAMPLE 6
Integration of the assay into a pathology platform

[0217] The levels or concentrations of combinations of biomarkers enables the generation
of a predicted posterior probability value, i.e. likelihood that a sample came from a woman
with ovarian cancer. The levels or concentrations of the biomarkers ultimately provides an
index of probability for a patient sample of that sample being derived from a subject with
or without ovarian cancer. The multimarker diagnostic assay is designed to be fully
complementary with various pathology platforms used to determine the levels or
concentrations of the biomarkers. Such platforms may be referred to as laboratory
information management systems (LIMS). The level or concentration data of the
biomarkers is conveniently transferred to a centralized processing serve to generate a
predicted probability index via a multivariate classification algorithm. A report is
generated to indicate the likelihood of ovarian cancer to the clinician. Figure 6 provides an
example of the report. Figures 3a and b and Figures 4 and 5 provide schematic
representations of integration of the assay into a LIMS. The server is generally a client

server such as a simple object application protocol (SOAP).

[0218] In relation to Figures 3a and b, the user obtains data on the levels or concentrations
of the biomarkers. Two or more of AGR-2, midkine, CA125, IL-6, IL-8, CRP, SAA and
SAP are selected. End station 1 generates data in a transmissible form. The data are
transferred to base station 2 via a communications network 4 and client serves (e.g. SOAP)

3.

[0219] The processing system then generates an index of probability and an indication of
the likelihood of the presence or absence of a disease condition. This information is then
transferred to the end station 1. A report is then issued (see for example, Figure 6). The

scheme is represented in Figures 4 and 5.
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Fal se positives True negatives True positives
Sensitivity Specificity D agnostic Efficiency CAl 25 11

WQ@A2009A®58P1 91. 7% 92. 3% 92. 0% CAl 25/ SAA/ | L8/ | RCKAB2009/000500

-57-

EXAMPLE 7
Anterior gradient-2 (AGR-2)

[0220] Anterior gradient 2 (AGR-2) is the human homolog of the cement-gland gene
XAG-2 that was previously described in Xenopus laevis (Aberger et al, Mech Dev 72(1-
2):115-130, 1998) where this gene has been shown to be a crucial factor involved in
cellular differentiation and development. In several human breast cancer cell lines, mRNA
transcripts for AGR-2 have been shown to be coexpressed with oestrogen receptor (ER)
suggesting that AGR-2 may play a role in the differentiation of hormonally responsive
breast cancers (Thompson and Weigel, Biochem Biophys Res Commun 251(1):111-116,
1998).

[0221] Although the AGR-2 gene contains a signal sequence suggestive of protein
secretion and the XAG-2 homolog has been shown to be secreted when expressed in
Xenopus oocytes (Aberger et al, 1998 supra), there is currently no evidence to suggest that

AGR-2 is secreted into the circulation in normal humans or in human cancer patients.

[0222] Using a rabbit polyclonal antiserum raised against human AGR-2 (Liu et al, 2005
supra) it was shown by immunohistochemical staining that immunoreactive (ir)-AGR-2 is
totally absent in the epithelial cells of normal human ovary whereas the ovarian epithelium
of ovarian carcinoma patients demonstrates distinct cytoplasmic, granular ir-AGR-2
staining of varying intensity. In all normal ovarian tissue examined (n = 5), no ir- AGR-2
was detected in surface epithelium, however, occasional cells lining inclusion cysts
demonstrated positive staining for ir-rAGR-2. A series of five ovarian samples containing
benign cysts (two mucinous and three serous) were examined and the mucinous cysts in
particular showed strong ir-AGR-2 staining of virtually all columnar epithelium. Weaker
ir-AGR-2 staining was observed in scattered differentiated epithelium of the serous benign
cysts. In borderline serous ovarian tumors (n=5), approximately 50% of surface epithelium
was generally immunostained for AGR-2 and this staining was primarily seen within
complex glandular areas of the tumors. Four out of five grade 1 endometrioid tumors

displayed strong ir-AGR-2 staining in the majority of epithelial cells, while the fifth case
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202 126 95.5% 96. 7% 96. 1% [ 0235] Wen the ROC curves
were conpared a significant inprovenent was found over

w@20025294b0ne i n di agnosi ng ovarian cancer. \WPCT/AU2009/000500

2009/ 129569PCT/ AU2009/ 000500 - 63 - Table 14 5 [0236]
Al ternative al gorithm nodelings may be perforned, e.g.
bayesNET, NBTree, or AdaBoostM . See Tables 15 and 16.
Tabl e 15 For the nodeling sanples Mddel Sensitivity
Specificity Diagnostic Efficielfcy Area Under Curve

CAl 25 90. 5% 95. 8%

demonstrated ir-AGR-2 staining that was confined to approximately 10% of the
epithelium. In three cases of grade 2 serous ovarian carcinoma displaying relatively poor
cellular differentiation and little glandular formation, ir-AGR-2 was detected in scattered
cells, predominantly within the more differentiated areas. Two additional grade 2 serous
tumors of a more differentiated papillary type appeared to display greater ir-AGR-2
immunostaining, with more than 50% of the epithelium staining positive. Of four grade 3
serous tumors examined, one tumor demonstrated no ir-AGR-2 staining, while the
remainder displayed distinct ir-AGR-2 in scattered cells, predominantly throughout the
more differentiated regions of the tumor. An additional grade 3 clear cell carcinoma was
shown to display strong ir-AGR-2 staining that was present in a far greater proportion of

cells than the corresponding grade 3 serous tumors.

[0223] Overall, the immunostaining of epithelial-derived ovarian carcinoma of various
types and grades demonstrates that ir-rAGR-2 can be detected in virtually 100% of ovarian
carcinoma tissue, but is absent in the epithelium of normal human ovary. Moreover, the
prominent ir-AGR-2 staining detected in mucinous, endometrioid and clear cell as well as
serous ovarian epithelial tumors suggests that AGR-2 may serve as a useful biomarker that
can define multiple types of epithelial ovarian tumors. Furthermore, the present data
suggest that although ir-AGR-2 can be demonstrated in ovarian tumors of varying grade,
immunostaining appears to be more widespread in low grade tumors displaying more

highly differentiated cells. The results are shown in Figures 7 to 8.

[0224] Studies demonstrated the presence of putative ir-AGR-2 species circulating in the
plasma of a subset of ovarian cancer patients (Figure 9). Individual patient plasma was
obtained from control, serous, mucinous and clear cell ovarian cancer patients (3-6 per
group) and pooled. The pooled plasma samples were then subjected to affinity depletion of
the top six plasma proteins using an Agilent Multiple Affinity Removal System to
concentrate the remaining plasma pfoteins and enhance the probability of detecting low
abundance proteins such as AGR-2. The equivalent of 12 ug of depleted plasma proteins
from each pool were Western blotted using rabbit anti-AGR-2 and visualized by

chemiluminesence detection as described by Lieu et al, 2005 supra. Plasma obtained from
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93. 15% 0. 937 bayesNET 91. 9% 99. 0% 95. 45% 0. 982 NBTr ee
93.2% 99. 0% 96. 1% 0. 961 AdaBoost ML 91. 9% 99. 0% 95. 45%
wWO289129540 Table 16 For the validati ons sam | eRCIVAT2109/000500

-59.

mucinous and clear cell ovarian cancer patients demonstrated a weak immunoreactive
species of approximately 18 kDa, consistent with the mass of mature AGR-2, while control
subjects and plasma obtained from serous ovarian cancer patients showed no detectable ir-
AGR-2 (Figure 9). Additional immunoreactive species of higher apparent molecular mass

also appeared to be expressed in a differential and tumour specific manner.

[0225] Collectively, these data indicate that ir-AGR-2 is produced by ovarian tumors and
is secreted into the circulation. The differences in tissue expression and in the level of
detectable ir-AGR-2 suggests that AGR-2 is differentially expressed and secreted by
different ovarian tumor types. Notwithstanding, it is proposed that any alteration, i.e. an

increase or decrease in ir-AGR-2 concentration is indicative of a gynecological condition.
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Sensitivity Specificity D agnostic Efficiency Area

Under Curve CAI 25 93. 1% 89. 4% 91. 25% 0. 956 bayesNET
WEH0995996b. 2% 93. 9% 0. 975 NBTree 93. 1% 95. 6% 94 3262009/000500

0. 963 AdaBoost ML 93. 1% 95. 6%

- 60 -

EXAMPLE 8
Using markers CA125, Serum amyloid-A, IL-8 and Midkine

[0226] Plasma samples were obtained from individuals with only stage I, II and III level
disease. All patients with level IV disease were omitted as were those whose stage data

were not available. Age matched controls were also assayed.

[0227] All patients and controls were randomly assigned to either modeling or validation

data subsets, for the purpose of biomarker panel analysis.

[0228] The model set contained 74 disease and 96 controls. Of these 7 disease samples
were negative by CA125 testing, having values lower than 35U/ml. Of the controls 4 were

given false positive results (e.g. values >/= 35U/ml) in CA125 testing.

[0229] Using logitboost modeling in weka software, a model was built. In this model only
1 control sample was given a false positive result, and 3 disease samples falsely assigned

as negative for ovarian cancer (Table 9).

Table 9
Diagnostic False False True True Sensitivity | Specificity | Diagnostic
Test negatives | positives | negatives | positives Efficiency
CA125 7 4 92 67 90.5% 95.8% 93.15%
CA125/SAA/ 3 1 95 71 95.9% 99.0% 97.45%
IL8/MK

[0230] Further analysis was performed by testing for significant difference between the
ROC curves for CA125 testing and those of the biomarker panel results (positive
predictive value). The ROC curves were significantly different at the level of P = 0.004,
indicative of the superior performance of the biomarker panel over the CA125 results alone

(Figure 10 and Table 10).
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[0238] Fourteen ovarian cancer sanples, stage | and 11
only, were assayed alongside 16 5 femal e control

pl asma sanples, in an ELI SATabel®ped for the
detection of AGR-2. [0239] Results indicated that
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st age ovarian ancer natients acsicomared to contro
ANaah ateht S—-copalea—+o0—cont+o

L= 3 A~ )

GAiRPes (Figure 1609340 [ 028208 s t her more, when t$h890 to 0.969
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Paitistoptpdrissh 8EROCiIdievées i s | ndication that as the

gpqggs.epﬂepgr esses the concentration of circulating
pla

sma AGR-2 continues to rise (Figure 17). [0241]
Differenhce betweemadrgass| i ndi cated that there is not a 0.0582
Stardard eabF el at | on, |.e. I | near 15 re! ationship _ 0.0204
% Contidericeantdiva)~Y ~>. Th'7 & ta o & ed ¢of T 91820 0.0982
%?Eﬂt'ﬁ .Qi S..USi ng A(I\)- 7L was {'ipt er-m nZd hyyl ngi t hgnct 2.851
Siendicange levahg weka sof tware. A model was built usingP = 0.004

two markers CAl 25 and AGR- 2.

[0231] To validate the performance of the biomarker panel the second sample subset, the
validation set, were tested in the model algorithm. The ability to correctly classify each
sample using the marker panel was assessed in terms of both sensitivity and specificity

measures alongSide CA125 alone, and also with regards to ROC analysis.

[0232] The validation sample subset as for modeling included only stage I,i I and III
disease levels and healthy controls. No stage IV or non-stage samples were included. In
total 58 disease and 113 control samples were run through the model algorithm (Tables 11
and 12 and Figure 11).

Table 11
Diagnostic False False True True Sensitivity | Specificity | Diagnostic
Test negatives | positives | negatives | positives Efficiency
CA125 4 12 101 54 93.1% 89.4% 91.25%
CA125/SAA/ 3 6 107 55 94.8% 94.7% 94.75%
IL8/MK




20 [0243] For anal ysis purposes CAl 25 anal ysis al one

was based on a 35 unit clinical cut-off (Table 20).
wombd/ 2920 Di agnostic Test Fal se negatives Fal $&£T/AU2009/000500

positives True negatives True positives Sensitivity

Specificity D agnostic Efficiency CAI25 3 12 2 13

85. 7%

-62 -
Table 12
AUC SE 95% CI
CA125 0.956 0.0193 0.914 to 0.981
panel 0.975 0.0148 | 0.938 to 0.992
Pairwise comparison of ROC curves
CA125 ~ panel
Difference between areas 0.0184
Standard error 0.0222
95% Confidence interval -0.0251 t0 0.0619
z statistic 0.829
Significance level P = 0.407

[0233] Finally, the total outcome for all samples was compared through the model by

combining both model and validation results for comparison with CA125.

[0234] Thus, the total disease population is 132 and our total control population is 209
individuals (Tables 13 and 14 and Figure 12).

Table 13
Diagnostic False False True True Sensitivity | Specificity | Diagnostic
Test negatives | positives | negatives | positives Efficiency
CA125 11 16 193 121 91.7% 92.3% 92.0%
CA125/SAA/ 6 7 202 126 95.5% 96.7% 96.1%
IL8/MK

[0235] When the ROC curves were compared a significant improvement was found over

CA125 alone in diagnosing ovarian cancer.
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Table 14

AUC SE 95% CI
CA125 0.945 0.0143 | 0.916 to 0.967
panel 0.985 0.00746 0.966 to 0.995
Pairwise comparison of ROC curves
CA125 ~ panel
Difference between areas 0.040
Standard error 0.015
95% Confidence interval 0.0107 to 0.0694
z statistic 2.674
Significance level P =0.008

[0236] Alternative algorithm modelings may be performed, e.g. bayesNET, NBTree, or
AdaBoostM1. See Tables 15 and 16.

Table 15

For the modeling samples
Model Sensitivity | Specificity | Diagnostic Efficiency Area Under Curve
CA125 90.5% 95.8% 93.15% 0.937
bayesNET 91.9% 99.0% 95.45% 0.982
NBTree 93.2% 99.0% 96.1% 0.961
AdaBoostM 1 91.9% 99.0% 95.45% 0.991

. Table 16
For the validations samples
Model Sensitivity | Specificity | Diagnostic Efficiency Area Under Curve
CA125 93.1% 89.4% 91.25% 0.956
bayesNET 96.6% 91.2% 93.9% 0.975
NBTree 93.1% 95.6% 94.35% 0.963
AdaBoostM1 93.1% 95.6% 94.35% 0.970

[0237] As an example of the above, the ROC curve comparison to CA125 is shown below
for AdaBoostM1 algorithm modeling (Tables 17 to 19; Figures 13 to 15).
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Pairwise eompirisoBf ROC @ipves! ng 61 Control and 46
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Diffeféi betweslnearaed| i N earl y stage ovari an cancer 0.0539
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SAACTnilerlbIARIGal ThE Changes Tn AGR TN alT™ ovgHaB o 0.0932
2 shafistic S0P esTasvepas 2,690
Slgnlflcance level P =0.007

Table 18
Validation set analysis of ROC curves.
AUC SE 95% CI

CA125 0.956 0.0193 0.914 to 0.981
panel 0.970 0.016 0.932 t0 0.990
Pairwise comparison of ROC curves

CA125 ~ panel

Difference between areas 0.0138
Standard error 0.0213
95% Confidence interval -0.028 to 0.0556
z statistic 0.647
Significance level P=0.517

Table 19
Combined data set.
AUC SE 95% CI

CA125 0.945 0.0143 0.916 to 0.967
panel 0.980  0.00865 0.959 to 0.992
Pairwise comparlson of ROC curves

CA125 ~ panel

Difference between areas 0.0349
Standard error 0.0146
95% Confidence interval 0.00634 to 0.0635
z statistic 2.394
Significance level P=0.017
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(Figure 20). [0248] Plasma AGR-2 anal ysis according to
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[0241] Correlation analysis indicated that there is not a direct correlation, i.e. linear

relationship between AGR-2 and CA125, with a calculated correlation coefficient of 0.27.

[0242] The capacity to improve diagnosis using AGR-2 was determined by logitboost
modeling using weka software. A model was built using two markers CA125 and AGR-2.

[0243] For analysis purposes CA125 analysis alone was based on a 35 unit clinical cut-off

(Table 20).

Table 20
Diagnostic False False True True Sensitivity | Specificity | Diagnostic
Test negatives | positives | negatives | positives Efficiency
CA125 3 12 2 13 85.7% 81.25% 83.5%
CA125/AGR- 1 14 0 15 100% 93.75% 96.7%
2 panel
CA125/AGR- 0 14 0 16 100% 100% 100%
2/MK panel
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True negatives True positives Sensitivity Specificity
Di agnostic Efficiency CAI25 7 4 92 67 90.5% 95. 8%
WO00952%56€A 25/ MK 5 1 95 69 93. 2% PCT/AU2009/000500
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[0244] Further assessment of clinical potential was made by ROC plot analysis of CA125
alongside AGR-2 alone, and also the posterior probability values determined by the
modeled CA125/AGR-2 combination.

[0245] The ROC results indicate that the modeled CA125/AGR-2 provides superior

clinical diagnostic performance to that of CA125 the recognized standard in ovarian cancer

diagnostic testing (Table 21; Figure 19).

Table 21

AUC SE 95% CI
CA125 0.857 0.0714 0.677 to 0.958
AGR-2 0.871 0.0679 0.695 to 0.965
panel 0.990 0.0185 0.862 to 1.000
Pairwise comparison of ROC curves
CA125 ~ AGR-2
Difference between areas | 0.0143
Standarderror 0.0931
95% Confidence interval | -0.168 t0 0.197
z statistic 0.154
Significance level P=0.878
CA125 ~ panel
Difference between areas 0.133
Standard error 0.0691
95% Confidence interval -0.00204 to 0.269
Z statistic 1.931
Significance level P =0.054
AGR-2 ~ panel
Difference between areas 0.119
Standard error 0.0655
95% Confidence interval -0.00942 to0 0.248
z statistic 1.816
Significance level P =0.069
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99.0% 96. 1% [0253] Further analysis was perforned by
testing for significant difference between the ROC

w@ewaz9sbor CAl 25 testing and those of the bi OPEF/KER009/000500

panel results (positive predictive value). The RCC

curves were significantly different at the |level of P

= 0.004, 25 indicative of the superior performance of

t he bi omarker panel over the 25 results al one

(Figure 21). WD 2009/ 129569PCT/’AU2009/ 000500 - 69 -

Wth validation set [0254] To validate the performance

of the biomarker panel the second sanple subset, the

lxﬁanﬂdﬁuﬁlmn medelingevas pafaragdita examind the valityoef CIMQS AGR-2 and
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al one, and also with regards to ROC anal ysis. [0255]

crmeedranilyiat i on sanpl e subset as for nodeling included

only stage I, Il and IIl disease |evels and healt hy

control s. hb stage |V or non-stage sanples were

[0247]ul esdcoridnset of sdm8s dcbmpﬂs'&g é&ih diohllrﬁl amrh% €)vasamblaeser (Stages I-

b%gerzrgg) %éshﬁqgggseal ‘s oqr#@té SI ?Ilnethe%tsp?lésmlaolevels of AGR-
2 are elevated in early stage ovarian cancer patients and remain elevated throughout the
latter stages of disease. The changes in AGR2 in all ovarian cancer samples as well as
early stage samples was shown to be significantly different to controls (Kruskal-Wallis
non-parametric ANOVA followed by Dunn’s Multiple Compariéon Test (Figure 20).

[0248] Plasma AGR-2 analysis according to disease type (Figure 21) indicates that
whereas CA125 is generally considered to be more useful in diagnosing serous type and

lacks good diagnostic utility for other forms of OVCA disease, AGR-2 shows greatest

| elevation in the other forms of the disease.



Fal se positives True negatives True positives
Sensitivity Specificity D agnostic Efficiency CAl 25 4

wolRodDbdsd4 93. 1% 89. 4% 91. 25% CAl 25/ MK 7 6 10PCT/AU2009/000500

10

15

20

25

- 68 -

EXMAPLE 10
Midkine with CA125

[0249] Plasma samples were obtained from individuals with only stage I, II and III level
disease. All patients with level IV disease were omitted as were those whose stage data

was not available. Age matched controls were also assayed.

[0250] All patients and controls were randomly assigned to either modeling or validation

data subsets, for the purpose of biomarker panel analysis.

[0251] Model set contained 74 disease and 96 controls. Of these 7 disease samples were
negative by CA125 testing, having values lower than 35U/ml. Of the controls 4 were given
false positive results (e.g. values >/=35U/ml) in CA125 testing.

[0252] Using logitboost modeling in weka software, a model was built. In this model only
1 control sample was given a false positive result, and 3 disease samples falsely assigned

as negative for ovarian cancer (Table 22).

Table 22
With model set
Diagnostic False False True True Sensitivity | Specificity | Diagnostic
Test negatives | positives | negatives | positives Efficiency
CAl125 7 4 92 67 90.5% 95.8% 93.15%
CA125/MK 5 1 95 69 93.2% 99.0% 96.1%

[0253] Further analysis was performed by testing for significant difference between the
ROC curves for CA125 testing and those of the biomarker panel results (positive
predictive value). The ROC curves were significantly different at the level of P = 0.004,
indicative of the superior performance of the biomarker panel over the CA125 results alone

(Figure 21).
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[0254] To validate the performance of the biomarker panel the second sample subset, the

validation set, were tested in the model algorithm. The ability to correctly classify each

tic Test False
negatives True

sample using the marker panel was assessed in terms of both sensitivity and specificity

measures alongside CA125 alone, and also with regards to ROC analysis.

[0255] The validation sample subset as for modeling included only stage I, II and III

disease levels and healthy controls. No stage IV or non-stage samples were included. In

total 58 disease and 113 control samples were run through the model algorithm (Table 23).

Table 23
Diagnostic False False True True Sensitivity | Specificity | Diagnostic
Test negatives | positives | negatives | positives Efficiency
CA125 4 12 191 54 93.1% 89.4% 91.25%
CA125/MK 7 6 107 51 87.9% 94.7% 91.3%

Combined model + validation set

[0256] Finally, the total outcome was compared for all samples through the model by

combining both model and validation results for comparison with CA125 (Table 24).

[0257] Thus, the total disease population is 132 and the total control population is 209

individuals.
Table 24
Diagnostic False False True True Sensitivity | Specificity | Diagnostic
Test negatives | positives | negatives | positives Efficiency
CA125 11 16 193 121 91.7% 92.3% 92.0%
CA125/MK 12 7 202 120 90.9% 96.7% 93.8%




Efficiency CAI25 11 16 193 121 91. 7% 92. 3% 92. 0%

CAl 25/ MK 12 7 202 120 90.9% 96. 7% 93.8% - 70 - [0258]
wabwsa2skd | led in the art will appreciate thatP€hau2009/000500

i nvention described herein is susceptible to

vari ations and nodifications other than those

specifically described. It is to be understood that

the invention includes all sucﬂ)variations and

nmodi fi cati ons. The invention also includes all of the

steps, features, conpositions and conpounds referred

to or indicated in this specification, individually_ or

0358l Thosgeskjlleds iy thgprtawdl appregigieptheh the Aaveption rdeserfed herein is
&fscéf;?iﬁ)?e vaaﬁaiignssin%%o&iﬁcgtﬁﬂs WS thari théde specifically described. It is to
be understood that the invention includes all such variations and modifications. The
invention also includes all of the steps, features, compositions and compounds referred to

or indicated in this specification, individually or collectively, and any and all combinations

of any two or more of said steps or features.
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- 73 - CLAIMS: 1. A nethod of allow ng a user to

determ ne the status of a subject with respect to a
w@yeeazdseqyi cal cancer or subtype thereof or stBQEATGR009/000500

cancer, the nmethod conpri sing: (a) receiving

data in the formof levels or concentrations of CA 125

and one or nore of AGR-2, mdkine, CRP, IL-6, IL-8,

SAA and SAP fromthe user via#? comuni cat i ons

h

net wor k; (b) processing tthe subject data via a
mul tivariate analysis to provide a di sease index
val ue; (c) determning the status of the subject

in accordance with the results of the di sease index
ariso rm ned val ues; and
Yﬂ}gﬁ?gp%ﬁgwceﬁgﬁéﬁo\%ﬁoimp fgﬁé(gf the status of t he
subject to the user via the comuni cati ons networKk.
2. The et hod of aim1l wherein the nethod further
\f’él’f‘ﬂpleééé Llin Ca”ce'(535 140 P M 2ug¥R det erni ne the
data using a renote end station; and (b)
transferring the data fromthe end station to the base
station via the communi cati ons network. 3. The nethod
of Caiml or 2 wherein the base station conprises
first and second processing systens, wherein the

nmet hod conpri ses: (a) transferring the data to
the first processing system (b) transferring the data
to the second processing system and (c) causing

the first processing systemto performthe

mul tivariate analysis function to generate the disease
i ndex value. 4. The nmethod of Caiml or 2 or 3 wherein
the met hod further conprises: (a) transferring
the results of the nultivariate analysis to the first
processing system and (b) causing the first
processi ng systemto determ ne the status of the
subject. - 74 - 5.The nethod of Claim4 wherein the
nmet hod conprises at | east one of:



(a) transferring the data between the conmunicati ons
network and the first processing systemthrough a

WO 008129569 ewal | ; and (b) transferring theC™HaU2009/000500
between the first and the second processing systens
through a second firewall. 6. The nethod of Caimb5

wherein the second processing systemis coupled to a

dat abase adapted to store predgterm ned data and/ or

the nultivariate analysis function, the nethod

conpri si ng: (a) querying the database to obtain

at | east selected predeterm ned data or access to the
GILAIMStm from t he dat abase; and (b) conpari ng
the sel ected predeterm ned data to the subject data or
generating a predicted probability index. 7.An assay
{01 dRURLADD bP SRS R RRERF Getimife MENESHAS 8Pk Gbject with respect to a
condition In a subjgct, sal d assay conpri sing
gleeslnginalngnéarwe ksbtppe thewnfioksags dfivancen, thé ogthea comprising:

sanpl g. from sai d bj ect whergj n said bi omarker J

CAl D5@hnd BV RE i Rdng L phlFVER ShcapSeRBRoS Afi (/3125 and one or
BBt GRPAGR-7Oeifkingl @RPIONMEOUL IR0 SEAL Bfd EQAP WREMEKHE user via a
an alteration in the levels of the biomarkers relative
qosnrpueationg netwprkindi cat i ve of the presence of the

subj e hayi r i . QL . . .
noony Dby | aPeds e A byre Atk N0 PR nalBsidOF provide a disease
afeovaiogr kers sel ected fromtwo or nore of CA 125,

| L6, comp, detyRiang Rata pLfhe PURSE: iBGceiatoR) Wah the results of the

Lo6, - ks ﬁ%@% . I . ane of

(!#1&3% lr?lghérgalx - 50 r?oélg?llfnlﬁﬁe or on%il‘%g ’oér}{r(}s t her eof ;

wher efdh antradsfesring iaornindicatidreof ¢heestatusfoftthe shbjectatokthesuser via the
relative.to a control provides an index of probability
pRECAHANS BEWORGyi ng or not having the condition.

9. The assay of Claim?7 or 8 wherein the |levels of the

bi omar kers are subjected to a nultivariate anal ysis

4l gorThemeted of Glavm I whereia the methodfuthardgmppisese of

dat a npry. Sk I ' I

2 sarfibor st 6 Ebuiethe bIE uS PR i BERLESlafih! B

condi (b)) on tdisfeeting tthe datgdifont hhe EhAVitakesh a6 thedexe alation via the
probahility of the subject having or not having the
OFHBURIEHIPNS Ngorkhe assay of any one of Caims 7 to 9

wherein the subject is a human. 11. The assay of

Cl aim 10 wherein the gynecol ogical condition is

Dvar i Bie owthodrofdClasn 4t arg whessie tlie base atationmompaiseofirst and second
arisLngétherefronLor aniégélannation condition. 12.

PFASFSSIDE SYSIHPS cYREroin the MABPL COMPRRES| evel s of the

bi onmegaker syrafsferAfs ficdatiad thy firPpiok&si Semdi ng of the
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derivative, hybrid or antigen bindi f ragment oo .
ther cb . cpnshdishe B Bk Rafin W perBRTe apiyaripee anatysis
RnbidBrdepsratedhadisedit iRl waiue. det ected by ELI SA, ECLI A

or other immunoassay detection system 15. The assay

of any one of Clains 7 to 14 conducted prior to,

Auri ngp O 8l LPMAG 1 HEF GPEWhESid ME SR fuffer comprises:

(a) transferring the results of the multivariate analysis to the first processing

system; and

(b) causing the first processing system to determine the status of the subject.



16. A panel of ligands to biomarkers for the detection
of a gynecol ogical condition in a subject, said panel

W@ vpn2ssng agents which bind specifically to EBA/AB20Hd00500
one or nore of the biomarkers AGR-2, m dkine and/or
CRP or nodified or honolog forns thereof; wherein an
alteration in the level of the biomarkers is
i ndicative of a subject haV| ng7 not having a
gynecol ogi cal condition. ‘flhe panel of C aim 16
further conprising agents \Nhl ch bind specifically to
bi omarkers selected fromtwo or nore of CAl 25, IL-6
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The“panel of Caim16 or 17 wherein the levels of the
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ener ed oﬁ fla |rs nowl etgge base of led
onpr *{ e SIS OYPTHB 108 RS9 oPF&F‘%Sé% ?YFE?FH 1 coupled to a
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ant i 9@?1- bi ‘??&FH‘F@‘“% rﬂaf'g?Fé‘iﬂt Rrﬁ%?t@'&?meds data to\thejsubject data or generating
160FRRRI tion of matter conprising the
erren Jﬂ?of]%l y Y and [Zlmwherein: Xis aligand to a
bi omar ker sel ect ed from CAl 25 or a nodified or honol og
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24. The kit or panel of Caim23 wherein the ligand is
an anti body or a derivative, hybrid or antigen-bindi ng

WO e@gneass9 t hereof . 25. The kit or panel of C ai PERAU2009/000500
wherein the reagents to facilitate detection conprise
| abel ed anti bodies to a biomarker. 26.The kit or pane
of Caim23 wherein the ligands are anti bodi es or
derivatives, hybrids or antigen-binding fragments
t hereof. 27.Use of levels of two or nore biomarkers
sel ected from CAl 25, AGR-2, mdkine, IL-6, IL-8, CRP
SAA and SAP or a nodified or honolog formthereof, in .
ednditipanehereinghe gtgosthna pryviidastam index ebprobabilitydefala sakipet having or
assay. det ovari an cancer in a subject. 28.Use of
]i“iti/lg%él%g?e ?O\Rgﬁinorn' nore of AGR-2, m dkine and CAl 25 or a
nodi fi ed or honolog formthereof in the generation of
an assay to detect ovarian _cancer or other
Hnecbhogsene! el Ghaims 7do Suphezeip the subjest is Hiympne
of a know edge base of training data conprising |evels
of biomarkers froma subject with a gynecol ogi ca
tondi Theassty of Ehematewhereal thergyntenlagicad fvondipion is eyartan cancer or a
of a second know edge base _ of .data conprising | evel.s '
SheHeSEiRe SiToNisrRg: Aty Eresiem Bran BEmTOD RO
gynecol ogi cal condition, provides an index of
probability that predicts the nature of the _
Brnecthogssenlof Glaum tlilowhersm. Wisdevsls of dharbiomagkers gre determined by
29 wherei.n.th uhj. e i . N . f . 31. A net hod
?%?1%%ﬁﬁ?EWP%éfﬁﬁgh%§%§F§§§P8%%§€m5§gg%ggbIogica
condition in a patient, conprising: (a)
Eioviding a sanple froma patient;. . (b) .. )

t er Fadassay ehelaimy i wherein tge bigandhisengmtibedy or a derhative, hybrid or

: : re of CAI25, IL-6, IL-8, CRP,
%@%ﬁg@ﬁ%&g@%‘e or AGR-2 biomarkers and
comparing the levels to a control or control database
ﬁgvﬁggﬁggsgﬁﬁgg 'gﬂ%&x;:ﬁvhg{;ﬁg Ritte! oF 2 hiomaske? 6 af ‘Antibody is detected
BFRERA TCeRSothéinAfoadthy abtediddy8lenpOi Nt in tine

and conparing the result of step (b) with the result
of step (c) wherein a difference in the index of

obahj lity is indicatdne. of ~the progression of .
Bt Fio ity of Vg ey i 73S aRiaRB RS o & i gr folowine
theepb@ic i@fervidition. gynecol ogi cal cancer is benign in a
patient conprising:

16. A panel of ligands to biomarkers for the detection of a gynecological condition in a
subject, said panel comprising agents which bind specifically to CA125 and one or more of
the biomarkers AGR-2, midkine and/or CRP or modified or homolog forms thereof;

wherein an alteration in the level of the biomarkers is indicative of a subject having or not

having a gynecological condition.

17. The panel of Claim 16 further comprising agents which bind specifically to
biomarkers selected from two or more of CA125, IL-6, IL-8, CRP, SAA and SAP; two or
more of IL-6, IL-8, CRP, SAA and SAP; and at least one of CA125, IL-6, IL-8, CRP, SAA
and SAP and at least one of midkine and AGR-2 or modified or homolog forms thereof;

wherein an alteration in the levels of the biomarkers relative to a control provides an index



(a) providing a sanple fromthe patient; (b)
detecting the level of two or nore of AGR 2, m dkine

W@ pwpo29seAl 25; CAl 25, IL-6, IL-8, CRP, SAA SARCT/AU2009/000500
m dki ne and/ or AGR-2 biomarkers or a nodified or
honol og form thereof and conparing the levels to a
control or control database to provide an index of
probability of the patient hay ng a gynecol ogi cal
cancer; and (c) nnnitofiﬁg the indices of
probability over time wherein a reduced i ndex over

time indicates that the cancer is benign. - 79 - 33.A
ofwrohsdility of thesubiegihayhigmy @éh%@@mtméﬁnglﬁoasi ve and

i nvasi ve gynecol ogi cal cancers, conpri sing: (a)
providing a sanple froma patient; (b)

et erThdpangl éfEainetélor 07 wiheteiwthertevels of thAGRnZarkers did subjected to a
and/ or CAl 25; CAI 25, |L-6, rtJ L-8, ﬁ:lg SAA, gAP, ..

g ptiate apalyes spisretod fiogha ddiiqopedgeigss pf €aja gpmprising the levels
J1oR! Qthel BIbMatAE! 80k aNdibfRIMB2 KB f5tub SYE Fespet®o the condition
control or control database to provide an i ndex of

whartiath¢ algyrithin provides an émtex d\protgbiity of thessubgecthaving or not having
Eon-i.vasive gynecol ogi cal cancer; and (c)

8% #9ly the indices of probability over time wherein

an increased index indicates that the cancer is

i nvasi ve. 34. A nethod for determning the potenti al )

15 sk The panghef amt onst ofdelaims po te) 1 §yrheeain dagt egents are immobilized to a
n | asps, conprising: (a) providing a sanple
¥ﬁ§§¥$(%§patient; (b) detecting the level of two

or nore AGR-2, mdkine and/or CA 125; CAl 25, IL-6,

| L-8, CRP, SAA, SAP, mdkine and/or AGR-2 biomarkers . .

S a Thsapanek ot gny rssotloGlams ot ieel b sthersiy the AgRats Atg antibodies or

&epi%atlix%\é,eﬁ}%{l{dg o?gxﬁ%@fﬂb‘?ﬁdiﬂ% frtﬁgrgEﬁtQ khd@jrabase to provide

an | ndex ‘of pro ity o pat1 ent having a
gynecol ogi cal condition; and (c) conparing the

L G O AR A e . v

wiedshopi ng gynecol ogi cal neopl asns. 35. A nethod for
detecting cancer in a patient conprising: (a)
providing a sanple fromthe patient; (b)

5008 D50 RIS B AT DR AR SO M teror
@Mﬁﬂﬁbkﬁﬂ§ or a modified or,honolbg form thereof to
determne the levels of two or nore biomarkers and

¥ dnpHegorriomatker selecsediremiibe 5t OMRLSHIE Bihew atik el or more of
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aving’a gynecol ogi cal tion; a
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f fassae ng?n% t%haebibrr;l%rﬁ()ér gglegt[ag %Pr{ rlnli(}]él/r'le and AGR-2 or a modified or homolog

form thereofand misOor 1,

the kit further comprising reagents to facilitate determination of the concentration of
biomarker binding to a ligand wherein in use, the levels are subjected to an algorithm
generated from a first knowledge base of data comprising the levels of the same
biomarkers from a subject of known status with respect to the condition wherein the
algorithm provides an index of probability of the subject having or not having the

condition.



36. The nethod of any one of Clains 31 to 35 wherein
the levels of the biomarkers are subjected to an
W@k@on2askkm t o provi de the index of probabilityPCT/AV2009/000500
The nethod of any one of Clainms 31 to 36 wherein the
patient is a human. 38. The nethod of d aim 37
wherein the condition is ovarian cancer or a
conplication therefromor an 'ﬁ | ammat ory cancer. 39.
A nethod of treating a pati ent’'w th a gynecol ogi cal
condition the nethod conprising subjecting the patient
to a diagnostic assay to determ ne an index of
probability of the patient having the condition, the

B dir aging AR Porbb e 18 BE G tod B Srersn

I L-8, CRP, SAA and/or SAP; two or nore of |IL-6, |L-8,

CRP, SAA and/or SAP; and at | east one of CAl 25, |L-6,
Xiis GATgRer 2 medifigdprdomsles fory thereotand s @ i i dki ne

X [ 0 r I
DGR ot APl L P40 RO O0ad 81 L0248t or pomotog
foendhdreafiproeidbg dmt whgn hhie0,pé comptis¢sdwsor gnaralof the markers wherein x
lﬁg?l at| on, chenot herapy and/ or radi ot herapy; and then

it ol"“il%g i ndex of probability over time. 40. A

7gd tw&l oPndré SRR 23arBhidkie Md/St OX3P5 BP aGAGGIFEd bPBomolog form
met hod conprising subjecting the patient to a

Hergghayt icisdseray to determine an i ndex of probability

of the patient having the cancer, the biomarkers

selected fromtwo or nore of AGR 2, m dkine, and/or

$3Al 25Thd 10 0P paed o QimCA 8522 Mihefein tHe- 8gan@iRBte iidvobilized to a solid
and/or SAP; two or nore of IL-6, IL-8, CRP, SAA and/or
YRprtor at | east one of CAI 25, IL-6, IL-8, CRP, SAA

and/ or SAP and at |est one of m dkine and/or AGR-2 or

a nodi fied or honolog formthereof; and where there is

H.ri S’Rheakittdnqmpa]t ofOlaiina2d mdeteire theolighnkdi Bran antibody tor rgderivative,
t he. patient t.o surgical abl ation, chenotherapy and/or

Qyé)a]ld&rﬁgp%%bmgwgf THof%Cbri ng i ndex of probability

over tinme.

25. The kit or panel of Claim 23 wherein the reagents to facilitate detection comprise

labeled antibodies to a biomarker.

26.  The kit or panel of Claim 23 wherein the ligands are antibodies or derivatives,

hybrids or antigen-binding fragments thereof.

217. Use of levels of two or more biomarkers selected from CA125, AGR-2, midkine,
IL-6, IL-8, CRP, SAA and SAP or a modified or homolog form thereof, in the generation

of an algorithm for use in a diagnostic assay to detect ovarian cancer in a subject.

28. Use of levels of two or more of AGR-2, midkine and CA125 or a modified or
homolog form thereof in the generation of an assay to detect ovarian cancer or other

gynecological condition in a subject.
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29.  Use of a knowledge base of training data comprising levels of biomarkers from a
subject with a gynecological condition to generate an algorithm which, upon input of a
second knowledge base of data comprising levels of the same biomarkers for a patient with
an unknown gynecological condition, provides an index of probability that predicts the

nature of the gynecological condition.

30.  Use of Claim 27 or 28 or 29 wherein the subject is a human female.

31. A method for monitoring the progression of a gynecological condition in a patient,

comprising:

(a) providing a sample from a patient;

(b) determining the level of two or more of AGR-2, midkine and/or CA125;
two or more of CA125, IL-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers
and comparing the levels to a control or control database to provide an index of probability
of the patient having a gynecological condition; and

(c) repeating steps (a) and (b) at a later point in time and comparing the result
of step (b) with the result of step (c) wherein a difference in the index of probability is

indicative of the progression of the condition in the patient.

32. A method for determining whether or not a gynecological cancer is benign in a

patient comprising:

(a) providing a sample from the patient;

(b) . detecting the level of two or more of AGR-2, midkine and/or CA125;
CA125, IL-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or a modified or
homolog form thereof and comparing the levels to a control or control database to provide
an index of probability of the patient having a gynecological cancer; and

(c) monitoring the indices of probability over time wherein a reduced index

over time indicates that the cancer is benign.
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33. A method for distinguishing between non-invasive and invasive gynecological

cancers, comprising:

(a) providing a sample from a patient;

(b) determining the level of two or more of AGR-2, midkine and/or CA125;
CA125, IL-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or a modified or
homolog form thereof and comparing the levels to a control or control database to provide
an index of probability of the patient having an invasive or non-invasive gynecological
cancer; and

(c) comparing the indices of probability over time wherein an increased index

indicates that the cancer is invasive.

34. A method for determining the potential risk to a patient of developing

gynecological neoplasms, comprising:

(a) providing a sample from the patient;

(b) detecting the level of two or more AGR-2, midkine and/or CA125; CA125,
IL-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or a modified or homolog
form thereof and comparing the levels to a control or control database to provide an index
of probability of the patient having a gynecological condition; and

(c) comparing the indices of probability over time wherein a decreased index

indicates that a patient is at a low risk of developing gynecological neoplasms.
35. A method for detecting cancer in a patient comprising:

(a) providing a sample from the patient; »

(b) contacting the sample with an antibodies which‘ bind to AGR-2, midkine,
CA125, IL-6, IL-8, CRP, SAA and/or SAP biomarkers or a modified or homolog form
thereof to determine the levels of two or more biomarkers and comparing the levels to a
control or control database to provide an index of probability of the patient having a

gynecological condition; and
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(c) diagnosing the risk of the patient having cancer based on the index of

probability.

36.  The method of any one of Claims 31 to 35 wherein the levels of the biomarkers are

subjected to an algorithm to provide the index of probability.
37. The method of any one of Claims 31 to 36 wherein the patient is a human.

38. The method of Claim 37 wherein the condition is ovarian cancer or a complication

therefrom or an inflammatory cancer.

39. A method of treating a patient with a gynecological condition the method
comprising subjecting the patient to a diagnostic assay to determine an index of probability
of the patient having the condition, the biomarkers selected from two or more of AGR-2,
midkine, and/or CA125; two or more of CA125, IL-6, IL-8, CRP, SAA and/or SAP; two or
more of IL-6, IL-8, CRP, SAA and/or SAP; and at least one of CA125, IL-6, IL-8, CRP,
SAA and/or SAP and at lest one of midkine and/or AGR-2 or a modified or homolog form
thereof;, and where there is a risk of the patient having the condition, subjecting the patient
to surgical ablation, chemotherapy and/or radiotherapy; and then monitoring index of

probability over time.

40. A method of treating a patient with ovarian cancer the method comprising
subjecting the patient to a diagnostic assay to determine an index of probability of the
patient having the cancer, the biomarkers selected from two or more of AGR-2, midkine,
and/or CA125; two or more of CA125, IL-6, IL-8, CRP, SAA and/or SAP; two or more of
IL-6, IL-8, CRP, SAA and/or SAP; or at least one of CA125, IL-6, IL-8, CRP, SAA and/or
SAP and at lest one of midkine and/or AGR-2 or a modified or homolog form thereof; and
where there is a risk of the patient having the condition, subjecting the patient to surgical
ablation, chemotherapy and/or radiotherapy; and then monitoring index of probability over

time.



