1 AN ASSAY TO DETECT A GYNECOLOG CAL CONDI TI ON FI LI NG DATA 5 [0001] This
application is associated with and clains priority from Australian Patent
Application No. 2008902029, filed on 23 April 2008 and Australian Patent
Application No. 2008905120, filed on 1 October 2008, the entire contents of
whi ch are incorporated herein by reference. 10 FI ELD [ 0002] The present
invention relates generally to the field of diagnostic and prognostic
assays for a gynecol ogical condition. More particularly, the present

i nvention provides an assay for diagnosing the presence of or a risk of
havi ng a gynecol ogi cal cancer or a sub- 155 type thereof or a stage of the
cancer or conplications arising therefromor other gynecol ogical condition
i ncluding an inflanmatory di sorder. The assays of the present invention are
capabl e of integraANNASSAYEX @DETECH A GYNECOPOGHE AL di agnostic
and reporting system 20 BACKGROUND [ 0003] Bibliographic details of the
publications referred to by author CQONIDFITIEN fication are coll ected

al phabetically at the end of the description. 25 [0004] Reference to any
prior art in this specification is not, and should not be taken as, an

acknow edg rm of suggestion that this prior art forns part of
t he connnnngghéﬁgpﬁﬁﬁaagedge in any country. 2 fatality levels high is
the |ack of E(ﬁﬁ?]&fhée& GELRR Isn as%&ﬁat@@rvxll% Mc?@faﬂ?é EP&E gf%&mofxuéi alidit Patent

[ 0006] Durl e ear y stages (stages and I'sease, e cancer is
cont ai ned wAmilmtIOheN@vaB%@Oeg,t falgé on)23oApmi 2igrandhausitatia P@tﬁgahspltchtiorhe

pelvis (sta f LSeas gat et t han .8 @6
urvi val 1 atd aposoopBE i 3 00RPobs, e LREEREHORT of P U Ein B o
st ages, theheaiicl®rrefeaancspr ead beyond the pelvis to the I|n|ng of the
abdonmen or |ynph nodes. At this point, the 5 year survival rate post
detection is reduced to |l ess than 50% The final nbst advanced stage of
this di sgasqEy.ptage |V by which point netastasis to the liver, lungs or
ot her organs has occurred, and survival is |less than 30% 10 [0007]
General ly early-stage ovarian cancer is asynptomatic, and the mgjority of

t he di agnos made. en the dj sea a alre st abl i shed
Fogi onat - or 100021 T Bisse op el *elS BeieiygleoBE T BT ¢ BehlE g o Seteit y
and pl at i numsagsfed acglyﬂémld@ﬁfaamdltldmelvﬁwpmaamyg ItN@ﬂ)reidﬁE ingahticingrsvided 4h
clinically adva ced ovarian cancer js onl 15 to 20 15 percent, although
the cure raf®ay §ir dagggang the rreseaee plon sk phayingad WWW&&‘%‘(@B@I ©8 fsub-

(Hol schngi defpeaihereBerotka sBRET 6 B GarfBC @k, cohfhlicddond- drfking? APIfrond RS Bther

statistics provide the primary rationale to inprove ovarian cancer
screeni ng a#¥eselegigali epadition| ipeludipg an[iptmepatyhediserderal The assayseel disgueseat ed

Wi th ovari apeafirshe @afp%blla'og %t&é}at%rlhto%%m aPdhitcthRAGE provide a diagnostic and

reporting system.
20  BACKGROUND

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

25 [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

30 most common cause of mortality in women. The single most important factor keeping the



20 of effective early detection nethods. If detected early, survival is
dramatically increased. Research has focused on devel opi ng i nproved ways of
eval uati ng wonen, particularly those at high risk, for the first signs of
ovari an cancer. As yet, however, a prenalignant |esion has not been
identified. Although alterations of several genes, such as c-erb-B2, c-
myc, and p53, have been identified in a significant fraction of ovarian
cancers, none of 25 these nutations is diagnhostic of malignancy or

predi ctive of tunor behavior over tine (efl kkola et al, Cancer Res 60
(2):203-12, 2000; Berek et al, AmJ Qobst Gynecol , 164 (4):1038-42, 1991;
Cooper et al, din Cancer Res 8 (10):3193-7, 2002; and DI Blasio et al, J
Steroi d Bioc Bi.ol , 1-6):375-9, 1995) | nst ead, high-risk wonen
must rely orfh B@WZ{?YC@ high fidhs liaélgof;ﬁ%&y@e@ftmgn thgesapis fpatgle HaBst At ShsRe: of
serum CAl 25 Ievel and 30 transvagi nal ultrasound (Oehler and Caller,

Anti cancer Res, (6D§5109 12, 2000, Santin et al, Eur J Gynaecol Onco 20
(3):177- 81 [9efis- D prglyrstages fgtagessé mach B 02496359311? 4887y isgRstabied MgdRy |
However, v, age
di sease. CAl 250‘%?’}19?5&#%?}015‘?@%%%1%6 @E%%%@Q%F or pglevfrl\e Stagghﬁ%éetgcglﬁgaorf %égéf
only thoufghtdlae@etms ety than §00H survivalhgtet 46 yeespdnopping to pvandﬂéésf;ireuag@ﬂ t he

di sease, but t nostl C nQ r Gadd

Ant i cancer tr}% sé%es’l i %%’je% E%Of@&fﬁewésch’ téﬁllﬁmg g ?}hegab%‘)men or

t ransvagi nallymﬂ)}t nm umdghlsmmnl the e @mpzlabfampccsaﬂetbaqu%edmasd ®hieysnchaone
encour agi ng S ut one, .t current| ks the specificity
required of ° §/°s ch. L‘%gﬂ‘? st Vﬁncfegrsmtgﬁgf@ésrfg?eéfe ‘bétﬁé? é?g%whtcgé’f’ﬁgfnﬂﬂﬁ‘&ﬁ?éo et
al , Surgery tHeddvef 51)ng54>80@55 ordi3%hadBetuke® 28l s@vival Bllesd tHA1B0b%. 17 (/) : 149- 52,
2000) Conbi nati onal nulti nodal screeni ng 10 using tumor markers and

ul t rasou’rpd yi el ds higher sensitivity and specificity. This conbination

approach i s [gdo9p (fehé’ral'fsp %ﬁrl 9§ée Sizérﬁ‘ﬁt daMEerPRQt e@?xtnb@knaﬁg I & 'tl'glgm?_% %9 3fhei

(Kar ayi annakls et al supra and Lee et a 2000 ‘supra
too is of qdéigtl‘i’séﬁa@lr@ad@fa’f @dtmtwh@s%leudﬂsemélag@headalespbbweétwgwnal ?thsi;ant her e

is acriti Cﬂle %%%%} b%%;gﬁvagggegsﬁgg {'68{}& ale[%%é%{ ?ﬁl)ci; gf\:?tel lbyiseqeéh% h%paﬁ)gf

di sease. en p opose speC|f|c

sensitivi tytheagfyd:ﬁe sanfhraé\icﬁd)aluyntasmtigclsmallydapizmechopartaheuancarras bﬁlySISI o 20
conbi nat;ion W t relik e Cancer i omar ker s
Prey 14(4): 5%‘&“3#*" %%Le St 58 et rsséée as slgvalafe e@ﬁ’r o8 e
classificat (I@cﬂsdhhaaexediﬁl Batlg SeﬁmdSﬁr@r(Dﬁﬂoname(I}lMt)l’ 2000Yr THERS statiQi¥s P¥dfidedn
cancer. Their nultiplex design used CA 125 in c¢onbi nat.i on wth inter alia

EGF and VEGHS PFRHTY RHBPAIR IHIRTQUFOM BRARL28EH SFTEFNRG 3nd s@lx degiflienionn0os at a
specificity of 80-90% as conpared to the CAl 25 marker al one whi ch achi eved

only 70- 80%
[0008] The mortality rates associated with ovarian cancer are high in part because of a lack

20  of effective early detection methods. If detected early, survival is dramatically increased.
Research has focused on developing improved ways of evaluating women, particularly
those at high risk, for the first signs of ovarian cancer. As yet, however, a premalignant
lesion has not been identified. Although alterations of several genes, such as c-erb-B2, c-
myc, and p53, have been identified in a significant fraction of ovarian cancers, none of

25 these mutations is diagnostic of malignancy or predictive of tumor behavior over time
(Veikkola et al, Cancer Res 60 (2):203-12, 2000; Berek et al, Am J Obstet Gynecol, 164
(4):1038-42, 1991; Cooper et al, Clin Cancer Res. 8 (10):3193-7, 2002; and Di Blasio et
al, J Steroid Biochem Mol Biol. 53 (1-6):375-9, 1995). Instead, high-risk women must rely
on genetic counseling and testing, as well as measurement of serum CA125 level and

30 transvaginal 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



[0012] In simlar vein, Visintin et al, din Cancer Res 14(4):1065-1072,
2008, have reported a study in which both multiplex and ELI SA were used to
test healthy controls and ovarian cancer patients based on a panel of
markers. Their el ected markers were CAl 25 conbined with leptin, prolactin,
osteopontin, insulin-like growh factor 11, and nmacrophage 30 inhibitory
factor. Wiilst none of the biomarkers by itself was able to discrimnate
bet ween di sease and control, the conbination achi eved 84-98% sensitivity at
a specificity of 95% 4 - as conpared to,the CAl 25 al one which achi eved
only 72% sensitivity at the sane |evel 0T3spe0|f|0|ty [ 00131 There is a
need to devel op a highly sensitive assay for gynecol ogical conditions 5
such as ovarian cancer nplications therefromand in particular early
stage ovari dAP¥A8&P é%83weﬁ1<|>wef§r dtes lgyﬁéebﬁwltkyamoemiﬁcu fondeteatiog wailng

i nfl ammat or yy e QAR 8125 (RWMYRRY J&Q&%l g&i&?ﬁ%m&hh% IBREMY ISR 28

unl ess the context requires otherw se, the wo conpri s or “variations
such as " corfsirpluss in menitaringhe ispagse oRprogrepson pftbe discasd, bus st asgpilipgndstic

| nclusion of;, Cc%%@}tﬁqn %&T&Q&du‘& ézﬂiéﬁgﬁéan?érﬂés%%@ 1401 8TFHey o integers

but not the e ston of any other ér or’group of elenents
or intege¥s. 100151 A nethod for the det ection and nonitoring of a

P2 m + oynec AT SiiebuBR 4P R dr®S R S DR FEAET i haieli ¥fsen b

gynecol ogi Cahovexaﬁtﬁﬁdf ertduidging resultabut] Dfcdarere] v cirreltisaaske thesspebifioly required
endonetri osi The .met hod herein partl cul arI y .enahl es earI y sta et ection

of a gynecol‘%@ﬁ?ﬁ?“‘%‘i’?ﬁﬁ P BR senesdl popylai o (Rar i asnegs e’ Swssty Aaf ?@-ﬁ 4&ra>

pernits nmonizber AoL&fer i) ek AINOMLI £7 f@gM%Q%OOEﬁ@oB{b@xﬁﬁeﬁal IMERbAL @crbénng
particul arly useful when applied to the diagnosis of synptomatic wonen, but

may equald yupes aypior gnarkerst ad diteagersnsi s’le&ﬂ’s mhers gensttiyifut and wpeeficityn dhos
wonen at  hi gbmping#orPfa gx%\ééﬂ Qi £ih G}hgyrﬁgsqol:&g'efféétwﬁOg&%ﬁtla‘ignscregﬂ a%’%géy of

t he met hod of the res Invention is a proteomc |cu
enbodi nent Iéarﬁuhmnakecetoaﬁ A02asgary amd Wi eh af,2D00espre. cﬂo“ccamblmam onsf of

two or nore er, nal. ct ed list co
anterior gr g@ ECr 0 CeC%rrYe%sf Alé{g?) génera k?or? ol mE%JS ihFers &y }‘f?gn?‘%ﬁ%) ,
i nterl euki nd&/e(dpl_adﬂjtl,onﬂma&hm foreaiy déteitlbn(oﬁﬂﬁéase 20 serum anyl oid A (SAA)

and ser y anyloid P (SAP) are detected. Reference to these biomarkers and
in particular AGR2, mdkine, CAl25, 1L-6, IL-8, CRP, SAA and SAP includes

any deri vat [0026] Dmam&nfprﬁﬁbsf:d)ﬂﬁBmﬁﬂi@%ﬂ(ﬁpeﬁﬁ@l@ awl M!‘JMW ﬂB%%G VKbt
truncated fornms, aggregated or nmultimeric forns as well onol ogs

t her eof . ThEsiBg alasmé’r%?leeeﬁlfers iprempingHon With 4428yl ar | y adapt abl e for
integration into pathology platforns or 25 architecture. [00161 In one

embodi ment, the relative alteration in the concentrations of the two or
mor e bi onar 081 Genghilree /.t Garnger Enidewioli BiomadteraPrave! 4t):281g987e 20D Hgisedla

di sease 2@0n91iuftf-p?e& ersa)]; Iagsign with a final classification tree analysis to discriminate control
groups from ovarian cancer. Their multiplex design used CA125 in combination with infer
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%.
25
[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
30 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%,



| evel of response to therapy. |In another enbodinent, the levels are
subjected to 30 nultivariate analysis to create an al gorithm 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 6 an altered level in
concentration of AGR-2 or m dkine alone or in conbination wth other

mar ker s including CAl 25 is indicative of a gynecol ogi cal condition.
Reference to "altered" includes an increase or decrease in concentration of
the biomarkers in tissues or fluid such q? plasma relative to a contro
sanple or threshold | evel or a database 0of" 5 standard normal val ues or
followng algorithmc analysis. Generally, the alteration is an increase in
concentration of the biomarkers. 100171 Notwi t hst andi ng the proteomc
approach, t 1é cpmpaesto thaGdrd glone wehishrshieyedon) s At S@n%‘ﬁ%ﬂéé wyenee of e
expression Qfegengs encodi ng the above-nentioned biomarkers. 10 [00181 The
bi omar ker concentrations (i.e. levels) of two or nore of the bionmarkers
provi des a neasurabl e rel ationship between bi omarker Ievels and di sease
status in pah4 " r

i nvention e {)él%gtrﬁ?re if aﬁl% ggtt%? QYe\t}\% h?ng’}[??' Seen%r;lg?/ g a&% Wecggﬁla?l “For Filrions
conpari san tsoch:m;rmraubxs carcef and mlahphcmns ahcﬁefmmlay& 1% pkmaﬂam@rlycst@& dvarian

al gorithm The rese ventlo to. t ction q&

Gymecol ogi caRELTE] By EisBBatAL RO ot g A SR ydP disores
concentration of AGR-2 or m dkine alone or in conbination with CAl 25.

Hence, an altered level in AGR-2 or m dkine concentration alone or in

conmbi nation with CA 125 or other biomarkers is indicative of a condition.
Alternatively, the level of AGR-2 or m dkine alone or in conbination with
ot her 20 biomarkers may be used in the nultifactorial, algorithm approach.

[ 00191 The sel ected bi omarkers may al so be used coll ectively or

i ndividually in histological assessnent of tissue or to nonitor the
efficacy of a treatnment reginme. 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
i nfluence the type of anti-cancer therapy enpl oyed. Hence, the present
invention extends to a personalized nedicine approach to treat a
gynecol ogi cal cancer. The present invention extends to other gynecol ogi cal
conditions such as inflammatory disorders. 7 determ ning the concentration
of two or nore of AGR-2, m dkine and/or CAl 25 or nodified or honolog forns
thereof in a biological sanple fromthe subject wherein an altered level in
two or nore of AGR-2, midkine and/or CAI 25 or their nodified or honvol og
forms is indicative of the subject having a gynecol ogical condition. Levels
of 5 AGR-2 or mdkine or CAI25 or their nodified or honolog forns may al so
be screened alone or in conbination with other bionmarkers. As indicated
above, the term"altered" nmeans an increase or elevation in concentration
or a decrease or reduction in concentration. Testing may be in tissue,
tissue fluid or blood including plasma or serum 10 [0021] More
particularly the present invention provides, an assay for determ ning the
presence of a gynecol ogical condition in a subject, the assay conprising
determning | evels of biomarkers in a biological sanple fromthe subject
wherein the biomarker is CA 125 and at |east one selected from AGR- 2,

m dki ne and CRP or nodified or honolog forns thereof wherein an alteration
in the levels of the biomarkers relative to a control is indicative of the
15 presence of the subject having or not having the condition.



[0022] In an alternative enbodi nent, the present invention provides an
assay for determ ning the presence of a gynecological condition in a

subj ect, the assay conprising determ ning the concentration of biomarkers
in a biological sanple fromthe subject, the 20 bi omarkers sel ected from
two or nore of AGR-2, m dkine and CAl 25 or nodified or honol og forns
thereof; two or nore of CAl 25, IL-6, IL-8 CRP, SAA and SAP or nodified or
honmol og forms thereof; two or nore of IL-6, IL-8 CRP, SAA and SAP or

nodi fied or honolog forns thereof; or at [east one of CAl 25, 1L-6, IL-8,
CRP, SAA and SAP or nodified or honolog fornms thereof, and at |east one of
m dkine or AGR-2 or 25 nodified or honolog forns thereof; subjecting the
concentrations to an algorithmgenerated froma first know edge base of
data conpri sPHYIMARYvel s of the sane biomarkers froma subject of known
status with respect to the condition wherein the algorithm provides an

i ndex of probability of the subject having or not having the condition. 30
8 - on the gopld]cHirouphomf this emEriTRAlNE) unbdss |ty ebitexaf reqiiipdsnbtherndsd, Qh€ avird Ol
sanpl es. I n another, enbodient, the diagnosjic“rule_js based on application

of statistic&PTBAY ngtKAARIOPRAPFH AY R FY hofs . COBREiSIng ‘éﬂlbgFi“PH?Fﬁtﬁg%éot he

rel ationshi asmpBethe@eilustin0dfe #RES clamentdr SRBSS of bRfup Dr eRERNMES ihiBedré BhtHoRT
data (with known disease status) to infer relationships which are 5 then

used to predhesxcysionaf any athescleraent aptnicegs eneronnQiclgmestsaririesqy.act i t i oner s
skilled in the art of data analysis recognize that many different forns of
inferring relationships in the training data may be used without materially
changi ng t hd0§¥5E Lemethod errthi detection gndoeritoring aha gpirsdiogisat ¢onditiencocidas 4 on

is a cancer varian.ca r 1 onpl i i arising,therefrom
I n anot her éﬁggﬁ}%@cﬁg) , gz{nﬁ% égngﬁ%tg {dg‘% i@eaqegr&lne ol %"g’?"ég‘igl in nl%éu t%)nrcilu%es
condi ti oh0 swolmphsationd anohg lfiom & egndcologivdbomiced assivell as an inO&Amptobe ddbrdeni ng
t he "presence”, of conditi i ncl ydes.determ nin ri sk of havin
condition. AShS@ Oplgprt%'ﬁvg%i %@P@%E&Pﬂﬁ?@?ﬁx Fl’%lbgqs ﬁﬁﬁﬁﬁtﬁépﬁeﬁﬁ“% %‘3 an

i ndex of 15 gpric@bRigidai tynddion)andilgicd histsl8gitdl Qoxamlabibh \e8d tpRritS Ulin@6ing\MaPo
does not have the condition, [0026] Hence, K the present invention

cont enpl at edNFIRSULS Legipens- Lheviarespeinyariongis Raptigularhyquse Bl vheaninplied iy thevel s

of bi omar kefaghddMod sSHpiddedicMvbieR BYNRGY! QRBLERIbeCaRfliell | @NheURAPndsAPHE Of
a second know edge base of data conprising concentrations of the sane 20

bi omar kel RFEFRIAMP I Verren sid/or eememut iishrrigpaidevtienjng algyeesatdigicabepndisionvi des
an i ndex of J et p i r qgynacal oqi ¢

condi tion ord?l t% ﬁ%ﬁ%lgggr?c{ee 0 0td h%ieg%%?ste%}gﬁl.vgﬁ)og'ﬁ]Q#ﬁ&é&g?lgséégtlgia(r)lg!ér?ll |18rn
furt her concwhplintees agnulti&stoyial assayd et wbichrthe dovalsi efrcoodneéiond of &% ar sohy ect ,

the assay c i.slng C act. ) .e from.the subject. with a

i mobi | i zedgwgaé%cr[s (?foang B esg?leér;{lg)dr gorgﬁﬁgki-cﬁfnp HPO& e rgrEfs&F’ﬁ@?@Pm%b%q}%ed or
honol og f or 8% midkineoCA12f, imtetéukin-6 (-6 deerlaiindd (ILog)s CEebctAeipratedr (ORRJKI ne
or CAl 25 or nodified. o | og fornms ther o bind to its |igand which
provi destfanS{ Wi a@gﬁ?lgrf&(g?%@n Sﬁ?:‘gh‘[‘rpgﬂdoﬁ%%‘?&%@%‘%tecmddk ferenfriothessn 125
or nodi fi edbRmaleMO DI S idu1d-NeGRY, NHRELE) (DAiiIB,GILIG,efIEQ,@Q{hPC,@IQ@%d[ gtjpon  of

two or nore, of AGR-2, m dkine and/or CAl 25 or nodified or honol og forns
thereof is iMGHIdESAMNAsTiativey aF madified fras thereod spehomgpymeralc ApmaEis Funcaied

enbodi ment , (e, RIRSERY drHERRAD SN ATRLRLEHoABIRS FfedO THELES) bPthe

ovari an cancer 1n a subject, the assay conprising contacting a sanple from
t he present invention is particularly adaptable for integration into pathology platforms or

25 architecture.

[0016] In one embodiment, the relative alteration in the concentrations of the two or more
biomarkers compared to a control is indicative of a gynecological disease condition or the
level of response to therapy. In another embodiment, the levels are subjected to
30 multivariate analysis to create an algorithm which enables the determination of an index of

probability of the presence or absence of the condition. In another aspect, the detection of



subject with inmmobilized ligands to two or nore of AGR-2, m dkine and/or

CAl 25 or 5 nodified or honolog forns thereof; two or nore of CAl 25, IL-6,

I L-8, CRP, SAA and/or SAP or nodified or honolog forns thereof; two or nore
of IL-6, I1L-8, CRP, SAA and/or SAP or nodified or honolog fornms thereof; or
at | east one of CAl 25, IL-6, 1L-8, SAA and/or SAP or nodified or honvol og
forms thereof and at |east one of m dkine and/or AGR-2 alone or in
conbination with CA 125 or nodified or honolog fornms thereof for a 10 tine
and under conditions sufficient for the_ﬁgonarker to bind to a Iigand and
then detecting the |level of binding whichis indicative of the
concentration of the biomarker and subjecting the concentrations to an

al gorithm gene at using levels o iomarkers in a suybject. havi ng ovari an
cancer to prBvt Si"ﬁ’ef c"dlltraﬁb‘?rb‘?)f;‘ﬁ&&%? ‘?’H{Q‘Enetqll‘eles%b? é%‘PE’Wé‘éO‘ng]%IB%r not
have ovari am#Rd¢ heludiRg [(QOZ8] isAMARETe 3FPLGYnRbIdRAl RERREH. | HMERhEOR | S
directed to a panel of Tigands to biomarkers useful in the detection of a

gynecol ogi capltasesiidnelpdss antipeseasa ne decsensp in gqmgﬁraﬂgaﬁﬁ thettyomegygsersrin fipyues oF
AGR-2, m dki | Qr e or
more of CAI Fd @19;@ % P lgég}%%R@e A%Icgl?t?(gA%Engré) Bpéﬁ} g st Ifé)l[err% %gabﬁ%)m?f

t hereof ; % mtaodardrmpenaifvaluﬁs 6r fallowdng @BmthSMaminSAFGer@rallwnmefaltemnom 1shamm| og

forns there t..on f, .CAl |L-6, IL-8 CRP, SAA or SAP or
nodi fi ed or(P c(r)er?ls) %Co ge?i?r%tl gfrtfe)% T elest | east one of m dkine or AGR-2

al one or |n conbi nati on W|th CA 125 or rmdified or honol og forns thereof.

25 [ 0030] present invention provides, a nel of .

b onmr ket s 171 Nabuliblading e SEogs pmRol e Beat i eisn SRIIG CREBRE t he
panel conpr bsprbgthag ﬁmhmmpeémbh oflg&Re endolimglthe/atoVe-RicafiGicd DidinarkHts

bi omarkers selected fromtwo or nore of AGR-2, m dkine and/or CAl 25 or
modi fi ed%r honol og forns thereof; two or nore of CA 125, IL-6, IL-8, CRP,
SAA and SAPLWI%]W’H’& fisi Rishr M@B{tﬁgoﬁso (e IEM esf tw5 WP RéreNBY ﬁxeofuolnhr TS
1L-8, 30 CR and SAP or nodified or orml og forns thereof at

| east one oProwisies s mepsuratge refatiogshigipwespbiomatkesiapels enthdisiass eteltuem peoimnts.og
forms there t i
conbi nati onmwﬁago&F E%Qis Ofgg)g}a?éee& %1? %S%F%‘%h %?ﬁ’sgquﬁgﬁ r% ggygoe errnﬂq%ne
t he | evel s woiarkemoasonputoa® fhi comgrakisorstoavdtrolen frsrubplemnamgartahelsl lwhhgtotzm an

I d
ovel o, 19 [T OGRS SR s PPt PEREDRRalobi] SRRy

conpari son $odeehinOfil ranl alGiedd ddvald &S theOfonciRfaiiah "of (XGR D BO mil@kine WRInYEs:. inl N
anot her enbodi nment, the rati on are subj ected to an .algorithm
generat ed ffURRIEAMON, &It lgﬁb]\%% %@C%é‘éé‘ tsredgre 1 d?‘régl?sf’h&“%“ﬂ%e CeRrenisation t he
sane bi omar Xk of P Hbrﬁblﬁh'tlitlne@lth @Amowo%abmamehh is’ RAR8He bPa lddRdition.
condi tion wherein the algorithm provides an index of probability of the
subj ect havﬁhanefve%tthﬁabvﬂgofm Fé eomifkingrplofeosdp wmitinatignowiikrothepect
of the Qbeseeﬁqafk@eéqmywhse@mtﬁ%ﬁifsaoﬁ%,kﬂ%q&%a RBRJEsi ng the presence or
absence of a gynecol ogi cal condition e t conprising a conposition of
matter conprising the elenents [X], Y and [Z] wher ei n: 15 Xis aligand
to a biomar e r 2 r f.orns, ther.eof
and nis O @?igf;s% i%éslg%eé ibggﬁ]g’;ﬁ Fr]s o |%1r$r% eru%ésidelce’g?&ge]lfyr omlpﬂmqua mn
conpri si ng, histhiegical ﬁsses@memef tigsu¢ror ¢o afonAGRiN2 eficogrofm dkatmenton’egm&dﬂf}ieed or
honol og forbms t her eof etﬂﬁ m%re of IL- 6 IL18 20 CRP a}?d SAP or
modi fied orRBAGFEE"S el BB Saf o Brrolagichl Cinest wd deisRRING Ahq et of | . g,
CRP, SASSs antle S4fed rwHidd irfaly G8fl@ncH @DYPE JfomiEcahft@rtB@hpy 8dloyed. Hence, the
present invention extends to a personalized medicine approach to treat a gynecological
cancer. The present invention extends to other gynecological conditions such as

inflammatory disorders.

30 [0020] Accordingly, one aspect of the present invention contemplates an assay for

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



Zis aligand to a biomarker selected from m dki ne and AGR-2 or nodified or
honol og forns thereof and mis 0 or 1; 25 the kit further conprising
reagents to facilitate determ nation of the concentration of bionmarker
binding to a ligand. In use, the kit facilitates the determ nation of

bi omarker |evels. These | evels can be conpared to a control or database of
val ues. In another enbodinent, the |evels are subjected to an al gorithm
generated froma first know edge base of data conprising the levels of the
sane bi omarkers froma subject of known s}atus 30 with respect to the

condition wherein the al gorithm provides an index of probability of the
subj ect having or not having the condition. [0033] The present invention

further provjdes, a panel of markers conpri si ngm:ihe list [X]", [%x and
[Z],, wher eiffterminag &hecpgnsentgalion i Foear lorh Ot ef2 dritknedest CARP RTi s 0
or I Y is an@fikebr ﬁ&h&fagmsrt@e?ebiﬁi—nﬁa blotogioal _@Bﬁ%le% PRt WherRdhd | €d

or honol og forns thereof provided that when n is Y conprisSes two or nore

of the markedtgredhleyadiin twoj er mopy off AGhd, midkige ard/pn§ AJRS myr eisfmagdifed opr

m dki ne and/ : LEie Lag:..f.qr har ..and i or
T 1 0034] 1P hptts, eI B oRR Al ¥ ohecilobib SRLANS LT o

f or m par t5 of AGR€ @rresime drrivAeIRS artheif -1odR8 5 homopeer foimosi inay, aldohe asayds of

t he present _|nhvent.ion .be used, in.existing, knaw - basged, architecture
o ol at 1 or mebg ib FPelidh iR GG Ak PRI SR RN FRC RS o,
the assays atigané sarpinsithdetor @levhtivnan ComtRhitRitidAlor @ dscrodt v faduétéondn chitentrationr ne
to a processing systemin which an algorithmis stored and used to generate
a predict edsﬂﬁﬁtgigég‘fyol?e BHSHEL IS aulgéff @Omcmﬁh SRS t he i ndex of

di sease probability 20 which is then forwarded to an end user in the form

of a diagnostic or predictive report. [0036] The assay nmmy, therefore, be
in the f8 ml¢215Mare particlspiy the Prosaricldtveyion dipVides Hncasspr o5 edetermining dbgent s

necessary tQ.dsl-86F il : j - - ﬁg_r]p,}gl r
har dwar e angy or sof £ \%691%88{3 ]Sl ;LI&B?&IE%J ggh em gﬁéeaﬁrtrl? n%l%%ﬁ{gﬁlaﬁg?g%gﬁ%ns i on ng
reports 25 obbiamarkers igiadielogicd 37piFHimnaths aybjett whripthe bmarkerve@nil dhand
permts 1 nt golal 'ox?@se'lége(a igeis ?\tilﬂ@, @@k&%%a{ Cﬁ?vo? ln%%a edpoq‘thgx%lofogyfoar Ctplér%gfc ture
or platformsystens. For exanpl e, € present 1 Nvention cont enpl ates a

nmet hod of awhessiman Atetasion irt the doeBrofithedidrhekeat atlatbread a @ostdijieiaticudveloftigs pect

30 to a ynecol ogi I an(%@r .or suogthgpe her eﬂwor stage of cancer, the
met hod i nicl BEFFAY Of@frs‘éé%(i FHEE 851% "FHRE HE SPBTHPBf | evel s or concentrations
of CA 125 and one or - 12 - nore of AGR-2, midkine, CRP, IL-6, IL-8, SAA

and SAP fromthe user via a comruni cati ons network; . )
[0022] In an alternative embodiment, the present invention provides an assay for

determining the presence of a gynecological condition in a subject, the assay comprising
determining the concentration of biomarkers in a biological sample from the subject, the

20 biomarkers selected from two or more of AGR-2, midkine and 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; or at least one of CA125, IL-6, IL-8, CRP, SAA and
SAP or modified or homolog forms thereof, and at least one of midkine or AGR-2 or

25 modified or homolog forms thereof, subjecting the concentrations 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.

30

[0023] Hence, in one embodiment, the present invention provides a diagnostic rule based



(b) processing the subject data via multivariate analysis to provide a

di sease i ndex value; 5(c)determ ning the status of the subject in
accordance with the results of the disease index value in conparison with
predet erm ned val ues; and (d)transferring an indication of the status of
the subject to the user via the communi cations network reference to the

mul tivariate analysis includes an al gorithmwhich perforns the nultivariate
anal ysis function. 10 [00381 Conveniently, the nethod generally further

i ncl udes: (a) having the user det%%pine the data using a renote end
station; and (b) transferring the data fromthe end station to the
base station via the communications network. 15 100391 The base station can
include first and second processing systens, in which case the nmethod can

i ncl ude: (a)°TtPaARTISRRINRf & $RENRAEE AdCaheol RipBarkep de eQuion garaples: effy anotyr
transf erri ngniyagintldt, and &aﬁxﬁ@ti&ﬁ@@ﬁ%a&ﬁ%%??li&ﬁoﬁ ¥B{t&icANEd 2PRhE @é&%ﬂiﬁgot he

first processing systemto performthe mulftivariate analysis function
gener at e t hetlgorisiors Such daxalgerithe, uses Gho relgtinnships hodvegaybiemarbens randudiecase

(a) transferglnopthied iﬁ%‘éﬁrﬁr?gaﬁ’%a b B\ d{?e%%)astta%uﬁ@@ln}‘e?ir afci#{ﬂﬁ]i)% MichSued Ne
first 25 processing systen an 3 causing the tir processi ng
system t 05 deharuscd & priedicsthatstagisaff patntswith ecknownOfatids Prastititmess gakie, intthe
i . t f: . .4 f N .th t
e o0 ! 0 R S PRSHS ay ien Fapd t ARY LRSS 2
training data may be used without materially changing the present invention.

[0024] In an embodiment, the condition is a cancer such as ovarian cancer or a
10  complication arising therefrom. In another embodiment, the condition is a gynecological

inflammatory condition such as but not limited to endometriosis.

[0025] Determining the "presence” of a condition includes determining a risk of having a
condition. A "risk" is conveniently considered in terms of determining an index of

15 probability of having a condition relative to a subject who does not have the condition.

[0026] Hence, the present invention contemplates the use of a knowledge base of training
data comprising levels of biomarkers from a subject with a gynecological condition, upon
input of a second knowledge base of data comprising concentrations of the same
20 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
25 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
30 concentration of two or more of AGR-2, midkine and/or CA125 or modified or homolog

forms thereof is indicative of ovarian cancer.



30 processing systemthrough a first firewall; and (b)
transferring the data between the first and the second processing systens

- 13 - through a second firewall. [0042] The second processing system nmay
be coupled to a database adapted to store predeterm ned data and/or the

mul tivariate analysis function, the nmethod include: 5(a)querying the

dat abase to obtain at | east selected predeterm ned data or access to the
mul tivariate analysis function fromthe database; and (b)conparing the

sel ected predeterm ned data to the subject data or generating a predicted
probability index. 10 [0043] The second processi ng system can be coupled to
a dat abase, the nethod including storing the data in the database. [0044]
The net hod can al so include having the user determ ne the data using a
secure array, the secure array of elenents capable of determ ning the |evel

of bi omar kerjogysy 1d anhahdvé ehibBligfenDfthé GadseiteBvaRol dRfRliRMedin raes%P%I» ive
position(s) on the respective code. In this case, the nethod typica

i ncl udes cauistenigng pearigasancst i # 6¥Piecs: the assay comprising poredtias i eiplhomgbe
fromthe datsﬁféjeétb&litlg%ﬁ g‘h?&l ﬁgzlnay%l“{n!é ?pggo?ée 'opgxd}{'—g RR&diAd Qﬁh/&f Cg?z‘lff or

feature on t array; a% rm ne the paraneter val'ues in
accor danc® wnadifiede hodetodrgnformasithermp uwo of Boamolf €AE2 G k&, I1]-80dBP, SAs andbhod

can o1 20, A SMRLIS: 145 APER R U b AL THCTOE L0 e,
by the user SAMor 2bdiipper homblog ferneoprobf; et ildast @RPOMSA1LY) ILIKE IL-8, SAA
determ nat 08! shBS-ERLTRD)of BLSHBLEN. e bPRAPL, 118 BEeSenL l vemtjon,
respect to AGR-2eSHQFiif mBARGEH with (A 1285 bk YRRl fiddesraRindlg Rrfit deeodlorthe
cancer, 1%0 ttirrlrlee gn%s Sndsetr actoilgigoésn(s:lllf%gilegtg :for the biomarker to bind to a ligand and then
detecting the level of binding which is indicative of the concentration of the biomarker and
subjecting the concentrations to an algorithm generated using levels of biomarkers in a
subject having ovarian cancer to provide an index of probability that the subject has or
does not have ovarian cancer.
15
[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 CA125, IL-6, IL-8, CRP, SAA or SAP or modified or homolog
20 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.

25 [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,

30 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



(a)a store nmethod; - 14 - (b)a processing system the processing system
bei ng adapted to: (i)receive subject data fromthe user via a

comuni cations network, the data including |evels or concentrations of two
or nore biomarkers selected from AGR2, m dkine, CAl 25, IL-6, 1L-8, CRP, SAA
and SAP from a subject; 5(ii)performng an algorithm c function including
conparing the data to predeterm ned data; (iii)determning the status of
the subject in accordance with the results of the algorithm c function

i ncluding the conparison; and (c)output qp i ndication of the status of the
subject to the user via the 10 conmuni catrons network. [00471 The
processi ng system can be adapted to receive data froma renote end station
adapted to determne the data. 15 [0048] The processing system may |nclude
(a)a first PrE@ELr ffRyfsiiens %rdl&mowntaaon sy ‘gééﬁ/er f“l‘?gl figd tog ;hogyelpg forms
(i1)determ ngertdiqo %Et@ﬁh’iﬁe ffe 1L STURD BF okdhiBMAAEANE theft shﬂe&tlﬂ'% thefNEIS %o ?f

the multivariate analysis function including conparing t data; and 20(b)a
second pr oceésgn#ysis ipsdetarmingpy eleratéon such as an increase iff bl)f)mﬂék?é levelst he dat a from
t he processing system (ii) performthe nultivariate anal ysis
function including the conparison; and (iii) transfer the
results to t[6@831ilnsin quitwdassit,rthe syretmmtions are subjected to comparison to a control or

database of "normal" or "abnormal" values. In another embodiment, the concentrations 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

10 the condition.

[0032] 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
matter comprising the elements [X],, Y and [Z];,, wherein:
15
X is a ligand to a biomarker selected from CA125 or modified or homolog forms thereof
andnisQor 1;
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,
20 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 mis O or 1;

25 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

30 with respect to the condition wherein the algorithm provides an index of probability of the

subject having or not having the condition.



25 100491 The base station typically includes: (a) a first firewall
for coupling the first processing systemto the conmunications network; and
(b) a second firewall for coupling the first and the second processing
systens. 30 - 15 - adapted to store the data in the database. [00511 Yet
anot her aspect of the present invention is directed to the use of the

| evel s of two or nore biomarkers selected from AGR-2, m dkine, CAl 25, |L-6,
IL-8, CRP, SAA 5 and SAP or nodified or honolog forns thereof, to detect
ovari an cancer or other gynecol ogi cal COE?itiOﬂ in a subject. 100521
Still another aspect of the present invéntion provides the use of |evels of
AGR-2 or m dkine or nodified or honolog forns thereof in the generation of
an assay to detect 10 ovarian cancer or other gynecological condition in a
subj ect. [00531 Even anot her aspect of the present invention provides the
use of |eveli§on| TAGBdent Thethline fiRiher Sr0Vides Q?ad@?gf P &@rsUontpeanb Ak Q.
thereof in the generation of an assay to detect ovarian cancer or other
gynecol ogi calleoddZl-wrer¢in: a subject. - 16 - BRI EF DESCRI PTI ON OF THE
FIGURES [0054] Figure 1 is a diagrasnmatical representation of the
nodeling to provide an al gorithm which generates an i ndex of probability
that a subj écis (el Ser nodigsednohomaleg fant tyree@od ags ¢at 1;condi ti on. [ 0055]

Fi 2 i . di tical [ howi bot h. npdel i d
Vel dat o 3 SBroike RErad fam 8 AL et 4B d i tirdorihataims
repr esent at il efovided tha sehenall is O dofpsisddttwo by @itird 6Nthk infHtieds (vBeinalshol ogy

platformto E_ovide a report on the index of disease probability of a
subj ect hav? &Eﬂp not having a gynecol ogi cal cancer. [0057] Figures 4 and 5

are schemat iZCis't@Rr &S@bicas s ARGR-Dor hhikiAs aa¥ot CANSS dranddiRa! bPh&E¥log Xorms
platformto provide a report. 1, end station; 2 base station; 3, client

serve (elly. thereof apd @ ipBjoeét application protocol (SOAP); 4, communications
network (e.g. interne); LIMS, Laboratory Information Managenent system an
exanpl e of an assay report is shown in Figure 6. 20 [0058] Figure 6 is a

dat a repr es {84l Kon and knowleggerbaserk pamputeadsofy atehandalwgdyars barfoinm pit gfitle 3.

[ 0059] Figu k . phot ogr aphi cal representati on show ng
irrununohisP%@%%%ﬁ%%F%rocalization of i mrunoreactive (ir)-AGR 2 in sections
of normal human ovary. Norma

15 [003S] 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

20  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

25 to aclinician.

[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
30 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



25 ovarian epithelium (arrows) was consistently negative for ir-AGR 2
(A,B). Small inclusion cysts within normal ovary denonstrated occasi onal
cells (arrows) with distinct cytoplasmic staining for ir-AGR-2 (D).

Magni fication is x 200 for A, C and x400 for B,D. [0060] Figure 8 is a
phot ogr aphi cal representati on show ng i munohi stochem cal 30 | ocalization
of ir-AGR-2 in epithelial cell-derived ovarian tunors. (A Benign mnmuci nous
tumor of endocervical type. Virtually all of the epitheliumdisplays strong
granular - 17 - cytopl asm staining. St%Ening is particularly intense
basally and along the cell nenbranes. (B)“A serous borderline tunor with
epithelial cells exhibiting strong granul ar staining of varying intensity.
(O well differentiated Grade 1 endonetrioid tunor with a well devel oped

gl andul ar pdtemer of A2t uwgkingx KRS, t 4-&t Hog Sgrarfid aP ARy from| Hemisar avidi dg of
5 groups of &gl &idaNbQURBRRHL. the epithelium In many cells, staining
appears nore intense along the cell/cell nenbranes and apical surface. (D)
Grade 1 endonetri(el d prasessingi the subjegs| datadvifrevldmariase erklysisatedproside padisense .
The tunor ex % k&ﬁﬁdense granul ar cytoplasm c staining of variable
intensity wthi e glands. (E) Grade 2 serous tunor. An island of

wel | - defisned i mMmie)or edettinvieingahd stats @f phicesbiwct i 4dedbmlaseel witly dleyrendgatfitiel y
st ai ni ng, 10.nDder%§el differentia% d tunor.. Thq staining is granular,
occupi es moSESRT 1pqea Valhe S PurRATise EWFSF@“&‘@?\%@ VoSa® mul'at ed near t he
apex. (F) A predady naghisferfif® ah Yinditdtioar &mthe 3ta@8 & thd Bubjesicoots usemah tié t h
scattered groups of,isolat%%rggéls exhi bi ti nhg stronq,,dense granul ar

stai ni ng f oCOMAUAERIYS Regyo engestor Bigsmpliiarate cutlyen adudesmp alspaimnt
vel | di ffer eifidalee@rm$Sthe aRAivarnb@MAOst aindliel 9l and adj acent to a poorly
differentiated grade 3 15 tunor. ( A serous Grade 3 carcinoma with a

papi | | arlP pattern exhibiting strong cytopl asm i nmunostai ni ng of groups of
tumor. cei s b3} BnfdifnARhd hnBfiod ebiaralfff @fiferindibiar cel! carcinoma show ng
a typical clear cel pattern. There 1s extensive cytoplasm c imunost ai ni ng
of cells within {de thaving thesses delndnipothdslata(ubingnirtmettendstati®@@ndor C, E, G
and | and x400 fgr A, D. Fand H . 20,[0061], Figure, 9,is hot ogr.aphi c
representation o& )a V‘%&Sgrr%n%lt% g% %%nél teh% ?‘lngmlatﬁu%?g%ﬁr%e sbéal?rep?télgo%svf éﬁeo

af finity pucommedicatadnbinttwark.i - AGR-2 (1:500). Individual plasnma sanples (3-6
per growg) were obtained fromcontrol subjects and from patients with

di agnosed serous, nucinous and clear cell ovarian carcinoma of various
grades. EQU{003bEThe Phe aiaBomés iaéludd sy arduatondl 26dM8siSaeRlcass, innwigalE basd iU P
wer e pool ed and depleted of the top six plasma proteins using Miltiple
Affinity RefSther cayuiclidei( Agilent) to concentrate renaining plasma proteins
and enhance det egli ONwanlfReiRaHE Yath &he Bfst brockdsthgQistlgp! et ed pl asma protein
from each group was then Western blotted using anfi-AGR-2 using

chemi | uni nesence(biet eeansisrringAhodati td thaseronépocessiagspieaneandof appr oxi mat el y
18 | cDa 30 (matur.e AGR 2) i j i ' ] .0 [

carci nonzé pl as na{c?butcﬁrl%%%lg iﬂ?]e ?ggﬁ&?%es%%g#g&gﬁgaegﬂsagn%qhgﬁ%}g‘e treo%ﬁﬁali esggus
ovari an canfectigratbigemdrate tieutjspasd index value.

[0040] The method may also include:
(@ transferring the results of the multivariate analysis function to the first
25 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
30 processing system through a first firewall; and

(b) transferring the data between the first and the second processing systems



- 18 - differential expression and secretion of ir-ACGR-2 associated with
different ovarian tunor types. A nunber of higher nol ecul ar 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 plasm sanples
derived frompatients wth different ovarian tunor types. 5 [0062] Figure
10 is a graphical representation of the ROC curve analysis described in
Tabl e 10, obtained with the nodel sanple subset, conparing CAl 25 and the

bi omar ker panel shown in Table 9. 10 [0063] Figure 11 is a graphical
representation of the ROC curve anal ysi s ldescribed in Table 12, obtai ned
with the validation sanple subset, conparing CAl 25 and the bi omarker panel
shown in Table 11. 0064] Figure 12 is a graphical representation of the
ROC curve arfiiopshaseresd firgyedf. i n 15 Tabl e 14, obtained with the entire

sanpl e set conparing CAl 25 and the bi omarker panel shown in Table 13.

[0065] Figure 13 is a graphical representation of the ROC curve anal ysis
descri bed i dﬂﬁ‘bﬂdlﬁxels?cormbp@icmmgvaysﬂqmt ey r’qad@iuphﬁdnqgl aadglamtademnqbaoiswe

CAl 25 and th onar apel wn, i n 0 re14|sa
oraphi cal - r APsaTctFhn B RS R B LS st e R Tab o 1o
obt ai ned w th the{a)val iqdat/ingnths adapibeseswbsigthinCanioast i lgceAl }‘Réde&mﬁhﬂeﬁedata or

bi omar ker panel n Table 11. .25.[0 re 15 is a graphical
represent atlaﬁﬁesﬁfo fgﬁgl Etﬁra{}@ysé%gﬂ“%‘{“sg i‘tﬁr‘ia%g’as % #%rabl e 19, obt ai ned
with the entire ggnpl eol rngH@é’dlécEHﬂ pebledmaitd dahido MheOdiBlekedatPan@hesiapn i n

Table 13. - 19 - [0069 gure 17 is a graphical representation of nean
pl asma concé‘rﬂr‘?%i?tF%WObéE YORISKGR-2 in early stage (Stage | / I1) ovarian
cancer patients versus Control sanples. 5 [0070] Figure 18 is a graphical
representation of the correlation between plasma concentrations of AGR-2
and CA 1P& [P0434rIhy seqoad erqcsisigesystem) cap\bgrepupled tne database.i theymsthed dndleding hy

controls. s a graphical representation of the RCC
curve anal yssfoghgglge(]:éﬁt{hg%gat%%s‘%rabl e 21 for both CAl 25 and AGR-2

individually and as a two marker panel. [0072] Figure 20 is a graphical
representati | a concentrations. of , AGR- 2 cancer atl ents
versus. cont 1B TR AR ERLHRE bcfide FREinfund Wil B e Gich oB:

ovari an canafity,phasssurs affpy @ e(caldntsCapalsl} of Artedinidifie thrvievélasT Kamaker sadpl es
15 represented ear sta St a /11) disease. *P< 5 vs Cont.rol

[0073] H? gu&‘é"‘?ﬁa ’%‘X‘Q%?fg‘%hﬁg‘ |eg‘§béﬂé§ ﬁ‘trﬁfﬂeﬁﬁﬂveol?ostth’é?%aﬁhe SERACHY S 8qfs-
concentrati %ﬁu@éasé\‘ﬁ%rﬂemad c}%%llﬁﬁlcRﬁ%@hs@@tﬂe&ﬂ&@s&’tﬁfn&kﬂ5 controls (0,
control; 1, serous ty , endonetriord; 3, nucinous; 4, mullerian

m xed type; 5, cl®ar é@?rmme th code fxgn the data;
(b) determine a layout indicating the position of each feature on the array; and

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

20 and the data.

[0045] 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
25 ) perform the comparison in response to the determination of the payment

information.

[0046] 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,
30 the base station including:

(a) a store method;



DETAI LED DESCRI PTION [0074] As used in the subject specification, the
singular forns "a", "an" and "the" include plural aspects unless the
context clearly dictates otherwi se. Thus, for exanple, reference to 5 "a

bi omarker" includes a single biomarker, as well as two or nore bionarkers;
reference to "an analyte"” includes a single analyte or two or nore

anal ytes; reference to "the invention" includes single and nultiple aspects
of the invention; and so forth. [0075] The use of nunerical values in the
vari ous ranges speC|f|ed inthis appllcatlon 10 unl ess expressly indicated
otherwi se, are stated as approxi mations és t hough t he nininun1and maxi num
values within the states ranges were both preceded by the word "about”. In

this manner, slight variations above and bel ow the stated ranges can be
used to achieve g&ostéﬂ?cﬁfﬁllﬁ/gﬁyﬁ@msgﬁ“r@“fcé%smgt%’“ﬁ Mg AdePlsd {hi n t he ranges.

Al so, the disclosure @ﬂg t hegeive 30GES dafa frohONEQterass @ GaHNAABSs ﬁe%ﬂ'gﬁ(
i ncl udi ng every val ue between the m ni num and 15 maxi num val ues.

addi tion, tHBe feishdinglowls proipnesetrations of Gve at meks kipmaskersselepted éroma/r\ﬁgr s
provi ding a NHTRAETA193! 1% 3BSOCRBL SAAUNE R AP &&M@'sm@éctf' sk of ovarian
cancer devel oprrent or presence [0076] A rapid, efficient and sensitive
assay i s provided for (ibhe petémmirfg @a&lgmhmfc @n@@nggxde«bug ogipaingdba dataiton.
The gynecol ﬁ%cfé?ehn&%ﬁ'g%ty on includes cancer such as ovarian cancer or
conplications arising fromcancer or inflammatory conditions such as
endonetriosis. In a pé@r}i cddtennirin ol stang of theasubjsstay secatidres wathr thy results

detection of .qva t andi ng the present invention is not
linmted to 15& a{l qgléltcr}gflc&&&c ,}[’(‘f&g}g aﬁ‘zncer since the assay may

be used at any s{gge oitpat gy nagicagi 6ﬁ|thedlsﬁﬁlaS@f He isﬁ@eozﬁot theatdee Niia Qhe any
conplication arising therefrom [0077] Reference to a "cancer" w th respect

to a "gyrecsPBYEER WSHEMIBN" i ncl udes ovarian cancer as well as a
sub-type of ovarian cancer such as mnuci nous or endonetrial ovarian cancer

or a st age of ovarian cancer such as stage I, II, IIl or IV. Terns such as
30 "ovarian [Q04r7L &he processinghesical cagher adapted dmceseivedagn fam premdtaand station

mal i gnancy"” dbcgdle'éﬁﬁ': L Mc8faphangeabl y herein. The present invention is
particul arl y rrl1 apep ali:dgd to the - 21 - diagnhosis of synptonmatic

wonen, but may equally be appl ied to the diagnosis of asynptonatic women
and/ or ware d veI ophLng. a gynecol ogi cal condition. [0078]

| dentified E)h‘ﬁhl/vl?hg%mc lgﬁg%eengr na“11 (ge bi omarkers useful in the detection
of the 5 gynecol Ggi cadﬁrsondbéssmjsymdnadmprmrtbj cul ar ovarian cancer or a
conplication arising therefrom r %Hecol ogi cal infl am*rat ory condition.
Col |l ectively, these & e r SEEHYS fiﬁa bi omar kers"” or "gynecol ogi cal

condi tion narkers" ori rrardeeammefmesewaef:mecsgbﬁadmra@mﬂadc@mmh til.QszQQs?% I'n
one enbodi nent, the bionarkers are selected fromtwo or nore of AGR-2

mi dki ne andfmuivarisis anplysig figictian incfudisgicrmperingide datandide of | L-6, |L-8,

CRP, SAApand/ or GHP. Aé%c@xﬂ%rb@e%mﬁ%’ﬁ&%%ﬂ%}mdtt@e bi omarkers are sel ected
from CAl 25 and one or nore of CRP, SAA and/or SAP. In yet

anot her enbodi nent, t(lfDe blrmWé¢§atil fremybepropessivaayitynCAl 25, two or nore of
11-6, 1L-8, CRP, 'SAA wher the |atter

bi omarkers may be sub g’rerfgégtﬂ%gﬁuel or a%loirﬁg%'?lfs%mg‘ggﬁdu%nngA Orparisol;

Not wi t hst analidng, the pr esent invention extends to replacing any one or nore
of the biomarkers wth. ang col l.ectively or individually,
assist in the detect @R ortatity R BsHh i FROaRerBR M Add «f on

referen@é to any one or nore of AGR—2 m dki ne, CAl 25, IL-6, IL-8, CRP, SAA
and SAP inci@gﬁs a nodified or B{ g form20 thereof. A nodified form

i ncl udes a v bise st imRFYl 1IBCdsSi ant , truncated form (truncate) and
aggregat ed or mMyhy i MR i firsf OfiAHaR! fcfrorcﬁﬁplb{gV'tHéJ £%PaPRIARInG! RYRHLS td 1l

am no aci d expansion elenents). For brevity, such nodified ahd honol og
forns are |¢R¥P‘E‘Hé‘éﬁ“@95'ﬁ%‘fvéﬁkeh@b to any or sone or all of the bionmarkers. 25
[ 0080] Hence, t bi a f t he
st 14Ty xl@n q ‘[%%?&J% V{ﬁg\?@?ﬁ?%&%m@t&%@ﬁﬂﬁ thd RESRE proGRURE bydtdif.

30

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



Xis CAI25 and nis 0 or 1, Y is a marker selected fromIL-6, IL-8,
CRP, SAA and SAP provided that when nis 0, Y 30 conprises two or nore of
the markers wherein x is 0 or 1; and Zis tw or nore of AGR-2, m dkine
and/or CAI25 and mis O or 1. - 22 - [0081] Accordingly, one aspect of the
present invention provides an assay for determ ning the presence of a
gynecol ogi cal condition in a subject, the assay conprising determ ning the
concentration of biomarkers in a biological sanple fromthe subject
selected fromtwo 5 or nore of AGR-2, rnidkine, CAl 25; two or nore of CA
125, 1L-6, IL-8, CRP, SAA and SAP; two of°fore of IL-6, IL-8, CRP, SAA and
SAP; or at |east one of CAI 25, IL-6, IL-8 CRP, SAA and SAP and at | east
one of mdkine or AGR-2; wherein an alteration in the |levels of the

bi omar ker s radpRieq tpestarg thy darn theidafabasei des an i ndi cati on of the presence of
t he gynecol ogi cal condition. 10 [0082] In an alternative enbodi nent, the
present invention contenplates an assay for determ ning the presence of a
gynecol ogi cdP0dbr¥et enasheriaspest ofiBjeaesent nweriondy dirm’mi tosthaguselef drenfevélngf t he
concentrati r ' Lol o bj

sel ected frg‘r’%og) \%\onpdcg?mraroonrdglgéi Lﬁ%ﬁ%(gﬁ&l?n ??éng Wifs%etn\?/vloé of% fs‘éA of
CA 125, |4- aid $‘\,P Idr: IﬁodlﬁRP or Smﬁlcﬂm‘gl/fmltnsSﬂ@reof\/\m deftecrmns\emeﬁ dahedy, orl bth8r,
CRP, SAA and/ or I dﬁﬁ Ieas% ge of CAl 25, IL-6, I1L-8, CRP, SAA and/or
SAP and at [FEAEP §H% %? PHRT HEOHHTH/ or AGR-2; subjecting the levels to an
al gorithm generated froma first know edge base of data conprising the

| evel s of t%f gﬁge bi oparkers froma subject of known status wth respect
to the condit®955h>Uhapruhs aspret t&spreﬁ?ﬂwrbvrsawwgw Fs R desoldevelt 8bABRE 05 of
the subj ect ngékih@v} ﬂg)dﬁfedrlﬁthmbg"%rhﬁQh&Qmint l'h@rgené%@tfl&f sN&e agéayttQQietect
"algorlthnf is an algorithmwhich perforns a nmultivariate anal ysis

functi onlO [ opBEN cppcehpr Aharaypepojagicaberydiioname suki¢fd present i nventi on
contenpl ates an assay for determ ning the presence of a gynecol ogi cal
condition in a subject, the assay conprising 25 determning the

concentrat i BW56]‘ Ey@ranethenagpedti ol togpresdnt ’safnmicm frovides the uswbf lewels Wi AGR-2, an
altered con i,ndi ec a
gynecol ogi c (%IE)enéd’lldc@Ai‘7B qAS%é%%éodfO e%lr%né’ ﬁlersezoér?ﬁ%dg#?gf?ttmnp ?sga;bp
AGR- 2 nmay béetsat peatumcamded deothér gyne@@déi)cameéndﬁxmn\nmhhulgwer bi omarkers. - 23
- determ ning the concentration of mdkine in a biological sanple fromthe
subj ect wherein an altered concentration in mdkine is indicative of the
subj ect having a gynecol ogical condition. In accordance with this

enbodi ment, |evels of m dkine may be screened alone or in conbination with
ot her biomarkers. 5 [0085] The latter three aspects of the invention may
further involve determning the concentration of CA 125. [0086] In a
particul ar enbodi ment, the gynecol ogical condition is ovarian cancer or a
10 conplication arising therefromor a stage of ovarian cancer such as
Stage | or Il or IIl or IV. [0087] In another enbodi nent, the present

i nvention provides an assay for determ ning the



presence of ovarian cancer in a subject, the assay conprising determ ning

| evel s of 15 biomarkers in a biological sanple fromthe subject selected
fromtwo or nore of AGR-2, m dkine and CAl 25; two or nore of CAl 25, IL-6,

| L-8, CRP, SAA and SAP; two or nore of IL-6, 1L-8, CRP, SAA and SAP; or at
| east one of CAI 25, IL-6, I1L-8, CRP, SAA and SAP and at |east one of

m dki ne or ACGR-2; wherein an alterative in the concentration of the

bi omarkers is indicative of the presence of the ovarian cancer. 20 [0088]
Anot her aspect of the present invention i&ntenplates an assay for

determ ning the presence of ovarian cancer in a subject, the assay
conprising determning |levels of biomarkers in a biological sanple fromthe
subj ect selected fromtwo or nore of AGR-2, m dkine, CAl 25; two or nore of
CAl 25, |L-6,BRIEE DESCREARION OREHEWRIGURESe of 25 IL-6, 1L-8, CRP, SAA
and SAP; or at |east one of CAl 25, IL-6, IL-8, CRP, SAA and SAP and at

| east one of m dkine or AGR-2; subjecting the levels to an algorithm
generated fneus4q Figurétl KB%%&?%M&@I edpréiehiai &GP WP the | h&dding tbegl%bﬁieoatn the
sane biomarkers froma subject of known status with respect to the

condi ti on wialgoahm whichagegerates 4 ipdave fomebabiity tpd e sbiegt g@am"i daes pophavierre
subj ect Vi 1ng the condition. 30 [0089] The first know edge
base of at§9%%§ﬁ§P%%x@g%%HTron1nultipIe subjects. - 24 - 100901 In

anot her enbodi ment, the present invention contenpl ates an assay for

det er m ni ng resepce. qf an ovarian cancer Jin .a ject.. the a

conpri si ng &éa({ggl %gﬁ'?ﬁg % He" BN EERT ?larf: rgﬁengaﬁgﬁﬁﬁ“ﬁn%rg&%@%dﬁ%g |mhd ‘éa%%g%n

bi ol ogi cal sAbipharker data.t he 5 subj ect wherein an altered concentration in
AGR-2 or mdkine is indicative of the subject having an ovarian cancer. In
accordance wth this enbodi nent, levels of AGR-2, m dkine or may be
screened oal EndePFiguPesC®Pianatp Qe \WHethaAl H8FrenQABAL BF She ARay AftBE fescheVel
means an increase or elevation or a decrease or reduction in the °

concent r at i dysntism WdRd2toor pathdley elatioom] @oppyideh sepasipe thenindex|of glissesepr i se
det er m ni ng .C at.i f rmnation of the
concentratiBﬁggﬁﬁgﬁgégpég%ﬁggﬁgoﬁﬁﬁkégﬂékgggﬁégﬁggl%@%gblishnent of a

di agnostic rule based on the concentrations relative to controls. 15

Al ternative the diagnostic ruyle i.s based on the appligati.on of a
Stattoti cal 058 REUFSHERE 3 FeSrtio FPrRrAsIo! S SR iR doediology

rel ati onshi patfbied Wepdvide QBHKE! $, aiitstaliohe a HascSitaidhS 30BIFRE Y& de (dlg.td @mpiend
data (with known disease status) to infer relationships which are then used
to predict Phectsapplicasionfrrfaeql FOARY HhoRIRMHBG# IS etyeork Ag gaiierpenkIMS,

enpl oyed whi 8frR6QVInfiSafiéh MAHSenRtht BYsRRR0I dxbiipld Gl arfadk@f 150k iD@Rvih in
gynecol ogi cal condition. The 20 al gorithmperforns a nultivariate analysis
function. [P@I®Y.Hence in one enbodi ment, the present invention provides a
di agnostic rule based on the application of statistical and nmachi ne

| earni ng al gorithnms. Such an al gorithmuses the relationships between

bi omar kens MOES|OFigeAsEisSitdataisprelmedtivn df b Fepbrigiendrigd datik dsyytshowh itk Rigute

di sease status) to infer relationships which are then used to predict the
status of patients with unknown status. Practitioners skilled in the art of
data anal ysis recogni ze that many different fornms of inferring
reIationshiPs in the training data may be used w thout materially changing
t he present [003UKighesn .7 is @ sphotogpphicahtreprasentatign r shomingHmanmobisioshemigdlt of

a second kngudidas, BARfmBlorliilide GOTRGRS) O s 8r Almiad Gumaii® B ORBHKA' S

froma patient wth an unknown gyrecol ogical condition, provides an Index

of probabi | ovayian prithepumg darcaves) e coristantly b gative fopyind€dl-8 gAdY| Swalh dictuision.
cysts within normal ovary demonstrated occasional cells (arrows) with distinct cytoplasmic

staining for ir-AGR-2 (D). Magnification is x 200 for A, C and x400 for B,D.

[0060] Figure 8 is a photographical representation showing immunohistochemical
30 localization of ir-AGR-2 in epithelial cell-derived ovarian tumors. (A) Benign mucinous

tumor of endocervical type. Virtually all of the epithelium displays strong granular



5 [0095] Alternatively, altered |levels of AGR-2 is indicative of a
gynecol ogi cal condition. [0096] Alternatively, altered |levels of mdkine is
i ndi cative of a gynecol ogical condition. [0097] The latter two aspects nay
al so be in conbination with altered | evels of CAl 25. 10 [0098] The
"subject” is generally a human fenal e. However, the present invention
extends to veterinary applications. Hence, the subject may be a non-human
femal e mamal such as a bovi ne, equine, ovine animal or a non-human
prinmate. Notw thstanding, the present |nYﬁntion is particularly applicable
to detecting a gynecological cancer in a human female. [0099] The term
"training data" includes know edge of |evels of biomarkers relative to a

control. A "conijqis includes a conparison to |evels of biomarkers in a
subj ect devdViPPEFMSRNIGE RHRIGINGJF 8%‘0‘86%!&‘?”6?1 baselly gpd alogg theneellapembrancsn or

may be a st qBh ot iedtls! BordieiRy tmﬂ%?%dheéb@chdm%ﬁ@ é?dﬂlﬂxt’iﬂigaitﬁwn%-l-gtﬂﬁlutia?rs%nlh@ﬂ? I's”
al so enconpasses rati os of |evels of biomarkers traini ng data"

al so i ncl udevanig éuensithit (Gt iWell cliffaertiatnd fasade bfenA@RﬁQlOKhrﬁ‘dﬁer withdkiwel The
data may co i t e €,

m dki ne con(r:ag{rll%l?%td [ %%Q{u d[ag%'i] E‘éﬁlgrrcé)ggt?\i?s %E{lo\l/]g {Hggﬁf Jh %}11%9?8%}1 "glpf ates
a panel of lgropamckeeds fhosughbtig tdet:plﬂteﬂmm & mang\calls clangng appaacnabtel infensan a

subj ect the risin ent s. i e i fical bi o rkers
the bi omar keroglgrsh% (h?gg I?err%bwg?e %rapll%rsgf 8¢ /Q%QQG ed’;? ngréh% HE'
or nore of @Mlz&,ffefehﬂﬁtcd IglmﬂulaealatterSAKhantﬁinﬁAI%xhﬂ)m dehiseTRf@ulaf fasmid_ 8

and 30 ‘at 1 SHEMLAEVESEDIn BERAL BithAche Slads (Bt Cier Bl et %AA o

bi omarkers anrd-dchgst smbivastchdiBet E@ls' 2Y¥Ehr8scn® vAiehid!| zgcwﬂgélbml@ﬂeélﬁt s%imfngom a
first know %roge base of data - - conprising the |levels of e sane

bi onar kel gatel s differcatiatgd tqz%mﬁh%%typwg igtaRulap Spepies iBost RE thegrytnpidsen
wherein theagad Gohdrk GQﬂs@fﬁ‘ébQﬁﬁaﬁ%@ nleﬁdﬁé 0&& )Qba#eh&m&xnt &o'?l? HHOLAG ed

havi ng or not having thé condition. I'n particu al? present

i nventi on pfwadedeserqup fedr Wfthlsp@}@rﬂﬂsgmopsbp reealkesly @ella%hmtmgnsttdme detse,ctl on

of Ak o PR AR 1 AR BN RAREE 5 SEOR (uBloP Secibf IRfing & ralfhel P
SAP; two or diffsremtiated,| dtroBgly innBjnoG@RRingSAfudoad) SR, toox padrlyl diffstentisted gfad€Al 25,

I L-6, I or SAP.a | east o ne or AGR-2. 10 0103]
In an al terﬂlgf vmgﬁfoﬁﬁnqrag?ﬁacﬁr%’%’ﬁt qﬁv%rﬁa%ﬁrycmffeé’?rpﬂxg? dg,s of
bi onar kers &aspladne ih@ugetditing of gRupy LAl gélkalinie® i gabilide.| (); Gradél 864 the
panel conpri ecifically to biomarkers, the

ents which bind s
bi omar ker s %‘?ij &%f’@gmﬁr TR 20hYPIFEY é eat cglbmpasternniTherends SHANYY SBOPRGBICor
nore of CA dZfundslairfn J)ﬂ-ceﬂs whtHiR th%&%eﬁ@ﬁad@%ds Ew%ﬁllcaﬁgﬁ Q26 fok e 8, Gl L- 8,
CRP, SAA and SAP; andg | east one of 5 IL-6 P, SAA and SAP
and at Ieas%nddr?@dc’ffm(?rfoalé BeDoF apdHD2 t o det ermne levels of two or nore
bi omar keps wherein an alteration in the levels of the biomarkers is
i ndi cative of the gynecol ogical condition. 20 [0104] The conbi nati ons of
bi omar ker s 96t]ekipheet Eds hlep}m'twgriim¢ ueheeskntanont wb abWestamk blos of gopied chuman

bi omar ker s h er.s S,or
concent rati@%sgn o? ?rfq%gs 58 afglmt)é puflg\e/(? btlth%r% ] %‘@{5 QS%OOH wr‘%‘?ierpllaéﬁlato
herein as asahpésso@3ed lpalo\gfcmclgevdmsbtaﬁfedd%dra ‘conttbie subgeondnk fiowl eagmtdasd of
data either s co({|3|dered .rel atlv to,a control, or is fed |n5 gn al 1g};orlthm
Conar ot o oS R R Bt and F Bty v fefeip i o Cukiar bosEavrafnt | on

of the beveinsowdis dfl iRMRIdKEI Sadnth Anfpidd]if Chciirbllp Vel WOIMEdRHARPleRAI FFdhe top
condi tion. The_second know, edg& base of data is froma subject of unknown

status wit [PI¥ @&sEatPreEing wee MaltiRle Affiniy Remavah Systera @etlpah) t@fcoacﬁretrate
al gorithm '&m@mﬂ‘l’g‘)&%a{ Bf&fcxf?{ ahd Skhah@C HQEctiohSTRE glgv&lgntk@‘rﬁ % efefdex

of probability, of a subject having a particul ar necol ogl ca ition or
not havi ng nlésmac pyedgin j foem each group was then Western blotted using antx-AGR-Z using

chemiluminesence detection. A weak immunoreactive species of approximately 18 kDa
30 (mature AGR-2) is evident in mucinous and clear cell ovarian carcinoma plasma, but not in

control plasma or plasma derived from serous ovarian cancer patients, suggesting



30 - 27 - mdkine; CAl 25, 1L-6; CAl 25, 1L-8; CAl 25, CRP; CAl 25, SAA

CAl 25, SAP; CAI 25; IL-6, IL-8; IL-6, CRP;, IL-6, SAA, IL-6, SAP; IL-6; IL-6,
m dkine; IL-6, AGR-2; 1L-8, CRP; 1L-8, SAA; IL-8 SAP;, IL-8; IL-8, mdldne;
IL-8, AGR-2; CRP, SAA; CRP, SAP; CRP; CRP, mdkine; CRP, AGR-2; SAA, SAP;
SAA; SAA, m dkine; SAA, AGR-2; SAP; 5 SAP, m dki ne; SAP, AGR-2; and

m dki ne, AGR-2. Furthernore, the present invention extends to second

know edge base of data conprising the ratios of two or nore markers such as
rati os of CAl 25, |L-6; CAl 25, IL-8; CAI2§8 CRP; CAl 25, SAA; CAl 25, SAPR;

CAl 25; CAl 25, m dki ne; CAl 25, AGR-2; “IL-8; IL-6, CRP; IL-6, SAA
IL-6, SAP; |L-6; 1L-6, mdkine; IL-6, AGR-;IL8 CRP; 1L-8, SAA; IL-8
SAP; |L-8; IL8 m dkine; 10 IL-8, AGR-2; CRP, SAA; CRP, SAP; CRP; CRP,

mi dki ne; CRiiffeseytiab expapssion gag seasplion @MAGR diassrsiatedpith difiRront optpan tumpt

m dki ne;  SARynefGR dimtRPIr ML nfifecuiPReizht {rﬁill@t@redcﬂvé‘ébe@lleg %e%@sro' léﬁ?eled w1th
enbodi nment a single bionmarker is nonitored in the form of

m dki ne. FuthaantidER:2 Atikody.ol hese dReoiRs siraljarbyeappedrde rl?édhff@entiaﬂy @zm’ssssn@m on

wth chis adbuet sBhE ARl B diohi iR A S BRdEAGORR. . CoaciTi cal 1y

bi nd" to %he bionarkers general ly include an 20 i nmunoi nteracti ve nol ecul e

such as an i,bady or. brld derivative ingludi a reco

o 11 ed 1 ofHe2hEfebef 01 B eic ok Breniifind, °F 1A RDS: SrkESRTRT e Biin o
may al so be Table€l®g pbtained fvitht the imddeD sdntple HitRsE cagpaing GASLS and theddbaarkeni Ng
the I evel of the bi orrﬁrégers Information on the level is input data for the
al gori t hm P8nel shaygyin the present invention further provides a panel
of inmmobilized ligands to two or nore of AGR-2, m dkine and/or CAl 25; two
or nore of CAl25, 1L-6, IL-8, CRP, SAA and/or SAP;, two or nore of |L-6,
IL-8, CRB, HN&3hLKiguse 154pa mephaal repsetenighien of theaROSscurye apalysig describygpin SAA
and/ or SAP @&ﬁ]

conpri sing ?Eﬁe{ An%?églt%%sd \?%th@fval%aqgh Fﬁﬁg%m%ér el n: @?5‘%@.383%’%‘@5%*“

bi omar ker se#@tslwdvnfmd"ﬁbl@AllZS and nis Oor 1, Yis aligand to a

bi omarker selected fromthe |list conprising, when nis 0, two or nore of 5
IL-6, IL-8 CRP, SAA and SAP or when r, is 1, at |least one of IL-6, IL-8,
CRP, SAA an{D0SAPFiganel1Z is a gaﬂﬁicglamebrésanmtidﬁi ofrerekROCsalres iedydis describgdkinne
and AGR-2 a m.i s hekltfurt r conprisi reagents t

e 11106 ASIBH ghluiPish i et ot FLerBRABE GOTET BAPRGIOBITE Mch o a
ligand. I n s ihimabkil, facilitates the determ nation of biomarkers. The

| evel s are then conpared to a control or subjected to an algorithm
generated froma first know edge base of data conprising the levels of the
sane bi oma V\Ef%ﬂ Figare @ $ub) g%ﬁhnc%f réia‘?&\éﬁlaﬁ&%f“%xev‘kbb BV EEAy O ddsBBbed in

condi tion erein the algorithmprovides an index o robability of the
subj ect havi#hle d7. eljeinedawithghe modelosraple gmbsetlg)mqa@mg(jf AlPSeand the rggmarker

al ter nappve feTayeldy gents to detect the concentration of AGR-2 or

m dki ne gl 0 8¥élegr i nlﬁgré}?gatl on with CA 125. [0111] The present
invention further provides a panel of nmarkers conprising the list [X]n, 20

[Y]. and [ Zi()'b66] lglrlleei T4 iSXia sgrapc'ﬁ‘gc%F re%?e%erﬂatiign Qf e I%OC curve analysis described in
Table 18, obtained with the validation sample subset comparing CA125 and the biomarker
panel shown in Table 11.
25
[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.

30 [0068] Figure 16 is a graphical representation of the mean concentration +/- SEM of

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



Y is a marker selected fromlIL-6, IL-8, CRP, SAA and SAP provi ded that when
nis O, Y conprises two or nore of the nmarkers wherein x is 0 or 1; and 25
Zis two or nore of AGR-2, midkine and/or CA 125 and mis 0 or 1. [0112]
The ligands, such as antibodies specific to each of the biomarkers, enable
the quantitative or qualitative detection or determ nation of the |evel of
the at |least two or nore biomarkers. Reference to "level" includes
concentration as wei ght per volune, activity per 30 volune or units per

vol une or ot her conveni ent representatiVﬁgas well as ratios of levels. -
29 - 101131 The present invention further”contenpl ates an assay for
detecting ovarian cancer in a subject, the assay conprising contacting a
sanple fromthe subject with immbilized ligands to two or nore of AGR- 2,
m dki ne and/or CAl 25; two or nore of CA 125, IL-6, IL-8, CRP, SAA and/or
SAP; two Or G849 Fedurk 476is aI éra;ﬁnca%res%ﬁo’u@:{‘gf leeansﬁ‘ﬁsmﬁ) 'boﬁéen!r?c%%ti 3ERN 6 Of
CAl 25, I1L-6, IL-8, SAA and SAP and | east one of m dkine and/or AGR-2
for a time axeRdridenrlcens (Sta@ﬁy Hhmran@n emcelf patienth gerisisopentiod sanpleshi nd to a
i gand and then detecting the |evel of binding which is indicative of the
concentration of the biomarker wherein an alteration in the levels of the
bi omar kers i[8070hFiguaei 1& ipfa cgm‘niicah reasearatiol Oof] @kl 4drrélatican batv(teen nlesme

enmbodi nent, the resen v di rected. .0 assay for .ectin
ovarian can&8PCR atﬁmg ﬁgf\?& 7a %@Régi i Fagly ﬁ%?f gﬁtt%ea]zign(fvﬁg%/rf FRyey R, i{f‘fbtf’ &% rom
t he subj ect healthy conti@bi | i zed 1igands to two or nore of AGR-2, m dkine
and/or CA 125; two or nore of CAI 25, |IL-6, IL-8, CRP, SAA and/or SAP; two
or nore of IL-6, IL-8, CRP, SAA and/or SAP; or at |east one of CAl 25, |L-6,
I L-8, SAA aneli7al Fiaiie 390s at ghSiasdl refeseRfatid® otk ROT andé %alﬁ@d@sc&@éd ftine

and under conditions sufficient for the biomarker to bind to a |ligand and
t hen det¥tt iTagie2hdonbofieCAdES mdwiERy inAividyally andysiadwoimeskgpandle
concentration of the biomarker and subjecting the concentrations to an

al gorithm generated using |levels of biomarkers in a subject having ovarian
cancer to pl®72HEigane i2Adexe efaphicdbzbickdntation i pladnea smb]'eetmtiOhaS)f AGR&em not
have ovari agv %%%%Cer ég %%%53118 Contl'a(')rl]Ot'ﬂ’leI]ba?Sl Itee{ers]eg‘l Veerneean giﬂ(ﬁe&tﬁl COII%OI

pr esent i nvent 1-on provi des an assa ovarian cancer

subj ect, thendad6awadanpaicst rp@smrﬁampﬂesr{gllacasaprplsis of nmvmsmacganwm an

bi | i zed d t d d diti f
AGR 2 orlom TRITEN B tree £ s ] e v FOBHIGPES an 1 nol cation of t e

25 concentration of AGR-2 or m dkine or wherein an altered concentration of
AGR-2 or mdkine or is indicative of ovarian cancer. This aspect nay al so
be conbi ned (073 hFigare?hisH grgrhiead renserentatiomef bha nefan &3 B, plasma] @ng@traiipns
"sanple" is I thssue
30 exudate, o%?&sﬁidu%/\;aﬁ%f?g%c? ’géég??gt"gf??? {anUl AF Jt)@(r%?iat |Svl%Pgt>fpr' l#e@%%h%l eis
a tissue saﬁploelewmutﬁ meicipeus g, miuk¢rahagkeblyby; Soxlaa ey, - 30 - [01171 BY
|dent|f% ng levels of markers present in ovarian cancer patients and
StatIStlg nmet hods useful in identifying which markers and groups of
mar kers are useful in identifying ovarian cancer patients, a person of
ordinary skill in the art, based on the 5 disclosure herein, can identify
panel s that provide superior selectivity and sensitivity. Exanples of
panel s providing discrimnatory capability include, without limtation,
bi omar kers conprising CAl 25, AGR-2; CAl 25, mdkine; CAl 25, |1L-6; CAl 25,
1L-8; CAl 25, CRP; CAI 25, SAA; CAl 25, SAP; CAl 25; CAl 25, m dkine; CAl 25,
AGR-2; IL-6, IL-8; IL-6, CRP; M6, SAA; IL-6, SAP; IL-6; IL-6, mdkine;
IL-6, AGR-2; IL-8, CRP; 10 IL-8, SAA; IL-8 SAP; IL-8; IL-8, mdkine; IL-8,
AGR-2; CRP, SAA; CRP, SAP; CRP; CRP, mdkine; CRP, AGR-2; SAA, SAP; SAA
SAA, m dki ne; SAA, AGR-2; SAP, m dkine; SAP, AGR-2; and m dkine, AGR-2. The
panel may al so conprise ligands to the aforenenti oned bi omarkers.



15 [ 01181 The panel may al so conprise AGR-2 alone or in conbination with
one or nore other markers. [0119] The panel may al so conprise m dki ne
alone or in combination with one or nore other markers. 20 101201 As

i ndi cated above, the "ligand” or "binding agent” and like terns, refers to
any conpound, conposition or nolecul e capable of specifically or
substantially specifically (that is with limted cross-reactivity) binding
to an epitope on the biomarker. The "bi ndi ng agent” generally has a single
specificity. Notw thstanding, binding agsﬁts having nultiple 25
specificities for two or nore biomarkersS“are al so contenpl ated herein. The
bi ndi ng agents (or ligands) are typically antibodies, such as nonocl onal
anti bodi es, or derivatives or anal ogs thereof, but also include, wthout
limtation: PERAHGEPWDESGCRIBIdONai n Fv (scFv) fragnents; Fab' fragnents:
F(ab')2 fragnments; humani zed anti bodi es and anti body fragnents; canel i zed
anti bodi es and anti body fragnents; and nultival ent versions of the 30
foregoi ng. Nbo4] valged ilthe dibjert spRifRation, heSSngByt BEmUISE M anBen@RBE OREIuAS €,
including without limtation: nongspecjfic or bispecific antibodies; such
as di sul fi d@'&alaspects udesgihe cogipxt clea\fwb%tﬁ% gthe%‘efrfv Thusy fRrirxamplectiefprence to

fragments{, g bﬁa?r%'ke@'smcﬁﬁésbﬁghgé bf%hah@e? raR R 8 Swo WG BidRh&ads! XfRéRe to
covalently Ilnked or otherwi se stabilized (i.e. |eucine zipper or helix

st abi | i zed) "stMmalyte sigeiudess singdy arhlyig onljemrgnorg paYytesidbigeracalst "drednyentign” ar e
descri bed |nm% Sggleagdhgﬁé& s%@&%Qﬂﬁe Rmﬂﬁ%!&&iﬁﬂ%h%e” speci fic binding

agents, including anti eir erlvaflves and anal ogs and
aptamers, are well-known in the art. PoncIonaI anti bodi es can be generated

by i mmuni za an. a cl on ant i bodi es _ca p

aecordi ng. ¢ S0CELThe G BRoRPrdetar e il isorBisy® s sbdiedcrEP MpbEony
anal ogs, 1010 uhlesd exqireagy hndieund z@hleravive] drediaced a@appxbmnmtlemsetﬂom@cthmlmmiﬂ y by
isolating a

Subcl oni g EROMASERGRF AL IR 20 SIS RS iete KRB ABAFIG b Bk ARSI Bt or

accordi ng t ehishanaar sdighevhedons M%ﬂ'b%ﬂivﬂ&he%&e@%@%éant@&ﬁ‘d@@'t@%hxb&e
described in the |jterature and permt in vitro clonal anplification of

ant i gen- speéitsfaatighnthefgmeasyeiatas valuen Wby thef mngast flsooihecdizrdesureatthesq ty.
15 Phage di splayis'ig8dRAtkS 220MiR0at Bi%e ﬁfcﬁxdﬁi@%de@a@ué’%n%@hﬁﬁﬁmuﬁp%d

i ncl ude the Reconblnant Phage Antlb y System ( comercially
avai | abll® f memmunh eeBis ninPidslitoae itie Biesané dhvention eXt?fldSPtCs eattoawdytwoNewmder sey

and the ps’éélélrlf Fgag,gmdgtgg? ?yﬁhﬁ%i\agy\%%@s Serted Wit g '1%eﬁ\4f"rﬂs1%‘%‘f‘§; }ﬁ%’k%‘%@ rec,

LLC of WMar t aner ol ogy is descr exa
and wi t hout dé¢velnptreeht arprésanddS Pat ent Nos. 5, 270, 163 20 5,475, 096; 5, 840 867
and 6,544, 776. [01221 ECLIA, ELISA and Lum nex LabMAP i nmunoassays are
exanpl es of suitable

[0076] A rapid, efficient and sensitive assay is provided for the identification of a

20 gynecological condition. The gynecological condition includes cancer such as ovarian
cancer or complications arising from cancer or inflammatory conditions such as
endometriosis. In a particular embodiment, the assay enables early detection. of ovarian
cancer. Notwithstanding, the present invention is not limited to just the early detection of
ovarian cancer since the assay may be used at any stage of a gynecological disease or its

25 treatment or any complication arising therefrom.

[0077] Reference to a "cancer" with respect to a "gynecological condition" includes
ovarian cancer as well as a sub-type of ovarian cancer such as mucinous or endometrial
ovarian cancer or a stage of ovarian cancer such as stage I, II, IIT or IV. Terms such as
30 "ovarian cancer", "epithelial ovarian cancer" and an "ovarian malignancy”" may be used

interchangeably herein. The present invention is particularly useful when applied to the



assays to detect levels of the biomarkers. In 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 25 binds to the first

anti body. Exanpl es of detectabl e-groups include, for exanple and w thout
limtation: fluorochrones, enzynes, epitopes for binding a second binding
reagent (for exanple, when the second bindi ng reagent/anti body is a nouse
anti body, which is detected by a fluorescently-I|abel ed anti-nouse

anti body), for exanple an antigen or a nnger of a binding pair, such as
bi otin. The surface may be a planar surf such as in 30 the case of a
typical grid-type array (for exanple, but without |limtation, 96-well

pl ates and pl anar nlcroarrays) or a non-planar_surface, as wi th coated bead
array techndliaggpsis of sympomatighwomena bt mayeequally bt applisd fos theadiapaasisnpf h,

for exanple, e, i fEBe Leshin U
S. Patent Nggﬁnﬁtb%%%&&%l 6, &%&%ﬁmg%r{g %g@ézog or %%nt&ﬁ%s%ot

technol ogy (for exanple, as described in U S Patent No. 6,306. 610). Such

(LD, 5 HEBLRRLRRPLARD 52 BRRE B Bt BlOPR AN TRE BT o
can be utﬁ | iggmatoloivel lcaiditién sxyldtmrrpamCMaIpowa‘iaas czpmblysﬂrya E0phtatioos piene s

h dyed ] || h
br aci a6 rat (BRI PHeeg TR BaRTmRBEo L el SR i B ARER T g o5 "

100 di f f er enbiofatkess phie " gyneedlSgivdl t SongpRal Ma&e&pe@{ rabrkafd o s gsnecEm@ftallo

m crosphere gl}f{] can possess a different reactant on its surface. Because

m cr osphere® Wan be disti ngui shed by their spectral addresses, they can
be conbined, allowing up to 100 different analytes to be neasured
simultaneously in a single reaction vessel. Athird fl uorochrorre cou Ied to
a reportiér .lﬁﬂy 78t eniqsxagwlme@ts then bioplagh aruclactelnff@p diio; Fnmperfaet

occurred at nﬁa&nm&S@J&%@ ﬁf;ﬁ@ﬁ&-enyoﬁ{n%aph% %ﬁnﬁ,&@o %r f@gagﬁfli

individually 1n a 15 rapi oW Nng stream as t ass

separate | aseler $AP tIheQOm mb@cmnaity&lerblomrlgdns sqs@elﬁcfdd gnonaCAéﬂgn@d one or

brocessi 10 o5 Ir 8ot BRb CLRRANAIE oA 88y bl SREGAERN: HEHBR8IAR]
quantifies e reaction on he SUrTace in afew secon lI0

[ 0124] As umeﬂldla eptom]ly 'GAtddnmasaaydrerodfiies, L&) ARANSAA amﬁay&&P hycpwhaieiny,

but not excl usi v w ch, ass a | e of detectipg. and

o Uant T yBn it ne g e BRI SR 3 b sGRD R aone 3% moye o B e er AGR:

SAA,  SAP, npdkbfatheadias, HheFRretent] B¥ehjon Rateadgen espRicaty hiyosnabr aRsAYS

determine fluid or tissue |levels of two, three or_four or five or six or

seven or ei piRMagsers ity angiher pmaliie ety cefigoinely mrsfadividygllyy assist iny the detectipn) | _ g,

CRP, SAA angf Qrgﬁ&%log?r@a'? cGﬁdxHéﬁd ThOaddRIcA! MBendd R hhk@ht MR Aol 0 OAGR-2,
progression of a necol ogi cal condition in the subject. The input of data

conpri si ng mikinee ¢t 195 ok-0. - BrCRidbr A Hianddr\Peingluies e owdifiedcpridionteleg foomt r ol
or is pyp i @E&o? héy %&? fidd ﬁJHn""i?::cﬁlﬂes%Od’ehg%%e grﬁl%xﬁAffﬂé Yerigls, tdfcakdakRlfn00d
s, for exa , r.

that the subject ha ovari an ca treatnent regi ne can
al so be m)n(tltuoczéd) ad agetdgatad oanhultklebmmfnmnis of famsdiagpgecxp@Gion el%ents (e.g
amino acid expansion elements). For brevity, such modified and homolog forms are

included by reference to any or some or all of the biomarkers.

25 [0080] Hence, the biomarkers represent a panel of markers comprising the list [X],, [Y]x

and [Z], wherein:

XisCAl25andnisOor1;
Y is a marker selected from IL-6, IL-8, CRP, SAA and SAP provided that whennis 0, Y
30 comprises two or more of the markers wherein x is 0 or 1; and

Z is two or more of AGR-2, midkine and/or CA125 and misOor 1.



exanpl e serumor plasma, that can be anal yzed according to the nethods
descri bed herein. By neasuring blood |evels of a particular biomarker, it
is neant that any appropriate blood fraction can be tested to determ ne

bl ood I evels and that data can be reported as a value present in that
fraction. O her fluids contenplated herein include ascites, tissue exudate,
5 urine, lynph fluid, nmucus and respiratory fluid. [0127] As descri bed
above, nethods for diagnhosing a gynecol ogical condition by determning

| evel s of specific identified biomarkers an using these |l evels as second
know edge base data in an algorithn1gené2 fed with first know edge base
data or levels of 10 the sane biomarkers in patents with a known di sease.
Al so provided are nmethods of detecting preclinical ovarian cancer
conprising deternmning the presence and/or velocity of specific identified
bi omarkers ifgog] %@éx@ﬁfglys oﬁ@-ﬁ@bl:& of B pr&%hpi?x'védﬁon ipkovides 'iﬁ%ggaytf&ede@é?ﬁﬂggg In

t he concentration of bi omarker in a patient's sanple over tine

[01281 As i rl prgsesge aﬁéxgﬁnecalogynﬁbwﬂﬁ@mala subigel theoassdynesmpdisingaietesminong a
At O el Bhnai b6 { B AR Aol Bl RN dBeb MBS onf AT T
general ly enconpasse gynecol oglc i

gynecol odi cak nmmoéAGR~210h1dﬁlnngCAﬂ)2ﬁ twotor Imare bET A3, IlIubaIL -8r6iRd IS and

el nous. neohANBo e Ao oy b g &1 §AF Srdh Ber G CoBSAT LAt Ehe 20
gynecol ogi caﬂ_RR;SMeand SAarnnmaaﬂdaarbnaeﬁphnaBm oumdmgpwngemba&r ﬁlwﬂdnowuh lteg i an
Por el n 1 nol BRI ARHREEGR Tdth ok SreaLAOHEC HUGREER P8 B¢ U8 L] fife
term " sanpl @ynaslodkeltongitighn nmeans any sanpl e containing cancer cells that
25 one wi shes to detect including, but not limted to, biological fluids
(incIudiHb bl ood, plasma, serum ascites), tissue extracts, freshly

nar vest ed ofbdsy B osaies cabodathe Rt engr B PR Py 38l
bl ood, ser usftephiningghopresenct ég gynecopgical egnditios ia o & thrmsva couspig ed
of A ng. OhelhilR e ASREAASN SRR IR Bl PR 5 BOLIR,
[0131] The tdeated ftantwolbr s@npdLAGRA mididse am/oxs(amplk twéat mmﬂﬁALﬁemi 0

G sease 8 an S G A REU e B ror R Gl e rGRR: S wlo? sEP0eke 1

t he di agnOSleﬁsta)Iﬁel o8 CAGRAJLA, IB-8Y CREC OABGInaAr SAPNahidtadt QiastSdiedf asididne and/or
gynecol ogi c gncer i ncl udi ng ovarian cancer. The present invention may

al so be us egc‘t% Piettate thalevels pyanaeerihmgeneraied Fama st ol ?Qﬁej?@ser&fﬁ‘lataor

whet her a pagdiprésitl §ache ndve@mmsam% lﬁcﬁrﬁﬁﬁ&ﬂs\f&n% sﬁl?éct of Rnd@f sthfﬁywim
nmet hod can be used to confirmthe absence or anelioration of the sy tonB

of the condio therroadiipn yéherein [thanplaerithor povides @hdndsxhel predabilitydsfothe rsablieett i on
t her apy,»qoTh f (o} i @

abor r anC0t1 SANE Poln 160 the LRLicRD MIRpl e TTRE e A T Rl B et

i nventi on ceafosmph atvisvasateenhlysls functiomoni t ori ng the progression of a
gynecol ogi cal condition in a patient, conprising: (a) providing a
sanple froma patient; (b) determning the |level of two or nore of AGR- 2,
m dki ne andf0083]0Al &5 alt&flativecentsodimere, i §28dedb invehtidh codterBplaeRRn B384y, AP,

m dki ne and/ r AGR- 2 bi omarkers or @ or m dki ne glo and subjecting
the |evels ‘ie AR B RTERTHYS O HEYRAC BEigH qondien g A5 BI5E |3L5§/ayo‘?°"mﬁ’émg

pati ent 2bavddigmanifly HRCdhEGGAn OAGRL? @Na b@lékical sample fronf thel BBREE WRGeint €PS
(a) and (b) at a later point in time and conparing the result of step (b)

with the reduplferest caeapiration inpAER S Isaingicptivg ehéhe subjachBayipg axgysrecological
probabi | i tyCdn§1t1%§ Th3didr@dde¥ Sifthib @&bmlgﬁh@m@ e AGH- E?na%ﬁy%%'clte%% idhel e

patient. L n an alternative, the subject inventi contenplates a
met hod for1n@wmtmuwgwmheﬂ@rbgmgégmon of a gynecol ogical condition in a
patient, conprising:

30 [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



- 35 - two or nore of CAl 25, IL-6, IL-8, CRP, SAA, SAP, m dkine and/or
AGR-2 bi omarkers or AGR-2 or m dkine al one and conparing the levels to a
control wherein an alteration in the |levels provides an index of
probability of the patient having a gynecol ogi cal condition; and

(c) repeating steps (a) and (b) at a later point in tinme and conparing the
result 5 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. [0135] In particular, anggcreased i ndex of probability of
a disease condition at the later tinme point may indicate that the condition
is progressing and that the treatnment (if 10 applicable) is not being
effective. In contrast, a decrea§ed i.ndex Ef(gio abiliﬁy %é tqﬁ | ater .time
poi nt may i ridICERMEE HECORBRIHRM TREHDF &1 3 BB FERIR FOMPEP SYHErt Y frent
(i f applicabhejiteted @ht&fiativein midkib® Is3@HichiveABOn esubRBORMINE B tgyRécofdgidat hod
is provided for determ ning whether or not a 15 %ynecplogical cancer_is
beni gn i n a cpaditightln @espprdangs wath this embodigents deyglstpidking apay ke screshed #ane
patient; or in édMbifEHLE HithEhdr BonteMgd of two or nore of AGR-2, m dkine
and/ or CAl 25; CAI'25, IL-6, IL-8, CRP, SAA, SAP, m dkine and/or AGR-2

bi omarkers or AGR-2 or 20 mnidkine al one and subjecting the levels to an

al gorithmt i t.nde (g b t j | F

ayhecol ogi cal e e sl hAdeky e BF PRelhch Blay, RANBIIAERL QT e
over time weemeehmatmnrofdiad@d. i ndex over tinme indicates that the cancer is
benign. 25 [0137] In a further enbodinent, a nmethod is provided for
determ ni ng whet her or not a gynecol ogi cal cancer is benign in a patient
conpri si ng: [0086] In a fadiculi Q¥ibdditgeng thargyh&oldpeil chedif@d istiarian cancer or (D)
detectinq)the | evel of twg or nore of ACR-2, m dkine and/or CAl 25; 30

CAl 25, |1 g complegliopppsing;JugrefioRpOr 35aRG PleOVARAN GINCAFUCD 35 SHISE IS 15O AR 2,
or m dki ne ayone and conparing the levels to a control wherein an

alteration in the levels - 36 - provides an index of probability of the
pati ent having a gynecol ogi cal cancer; and (c)nmonitoring the indices
of probabi | ifog7P¥EMmolH LN pF ¢ 3&g§% W I [WeTell at
t he cancer ?s bgnlgﬁ&kggfgggéﬁhl%ggﬁggﬁbo P%en g@ fﬁé&%gg%gggh%ﬁbﬁgg%%n,

met hod i s ppresinge bif awaridin saneeyun shisulygedsetheeassan onmprising idetermimdng hevalsi ofe
g;?iegg![ Ol%' Cgiomc i bigfgg}%y ssalmr;])ge from the subjecg gélec%cp %&%‘t@% of n%oarggl” géli—?,m a
midkine and CA125; 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; or at least one of CA125, IL-6, IL-8, CRP, SAA and
SAP and at least one of midkine or AGR-2; wherein an alterative in the concentration of
the biomarkers is indicative of the presence of the ovarian cancer.
20
[0088] Another aspect of the present invention contemplates an assay for determining the
presence of ovarian cancer in a subject, the assay comprising determining levels of
biomarkers in a biological sample from the subject selected from two or more of AGR-2,
midkine, CA125; two or more of CA125, IL-6, IL-8, CRP, SAA’and SAP; two or more of
25 IL-6, IL-8, CRP, SAA and SAP; or at least one of CA125, IL-6, IL-8, CRP, SAA and SAP
and at least one of midkine or AGR-2; subjecting the levels 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.
30
[0089] The first knowledge base of data may also come from multiple subjects.



(b) determning the level of two or nore of AGR-2, m dkine and/or CA 125;
10 CAl 25, 1L-6, 11-8, CRP, SAA, SAP, m dkine and/or AGR-2 bi omarkers or
AGR-2 or m dkine al one; and (c) conparing the indices of
probability over tinme and subjecting the levels to an algorithmto provide
an index of probability of the patient having a gynecol ogical condition
wherein an increased index indicates that the cancer is invasive. 15 [0139]
In a further enbodi nent of the present invention, a nethod is provided for
di stingui shing between non-invasive and invasi ve gynecol ogi cal cancers,
conprising: (a)providing a sanple from a gétient; 20(b) determ ni ng the

| evel of two or nore of AGR-2, m dkine and/or CA 125; CAl 25, M6, 11-8,
CRP, SAA, SAP, m dkine and/or AGR-2 biomarkers or AGR-2 or m dkine al one;
and (c)conparing the indices of probability over tine and conparing the

llevel s to  [oodb) 3R NhdcMer VBRE&I AN @k Bfeddnk Oﬂlv-érﬁiohh%oﬁtlgx‘ﬁﬁfa&:slpﬁx‘?v(jisgz%s B8P

i ndex of probabi'lity of the patient 25 having a gynecol ogical cancer.
[0140] | n aristeramingnitodiprasence efheni evpoian jconces oint engybiEckstha Fsetyh gompusing

ot e MBI bl 50 ol S U PHTRER AP
AGR- 2 bi ofrarskijest varerohGn 2ltered norkitraionlin AGRR dr suilikiee s indictthe dfekedibidco an
al gorithmt rovi de an index of probabi.lity of the tient ing.a.
Gynecol ogi cr TR AheEm ik ied Troaredfia Ml ke Hongitad SR A Fiking e

ti me wher ei nrandesy ﬁﬁée@l ed iallmdemrﬁll icadbi@ad[icgﬁziltmlthea bp;?ﬁeirlaégﬁ. i ngdltg@di' QWel i f]k
of devel opin necol ogi cal neopl asns. n a further enbodi nent, the
i nvention cé‘?ﬁ"‘g %@@geaorrf’é‘?‘ﬁﬂﬂl Po? g%?é‘f"é? i W%}H%}IOPH% throtauRentafiony AER-2
patient of dewgdiggd.ng gynecol ogi cal neopl asns, conprising: 10(a)providing a

sanple fromthe patient; (b)detecting the level of two or nore AGR- 2,
m dki ne ¥hd/or CAl25; CAI 25, IL-6, 11-8, CRP, SAA, SAP, mi dkine and/or

AGR- 2 bi omaidgi pT8is aggégc&ayglsmg@lﬁgd@eﬂﬁ iRk &%gggfahagofgggsgfve' s to a

control wherein an alteration | evel s provi an In
probability of the patient having a gynecol ogi cal cancer; and

ilﬁ((jgz(cor’rpar i[(ﬂﬁZf k[‘ﬁe '(ﬂ%‘l‘lﬁ%ﬁtl&g o?rtgg & in!teinErXtign\éeEr tle!vré'E c\;\p %eeibﬂ)m%rlge?sc reggﬁagsd
establishment of a diagnostic rule based on the concentrations relative to controls.

15 Alternatively, the diagnostic rule is based on the application of a statistical and machine

learning algorithm. Such an algorithm uses relationships between biomarkers and disease

status observed in training data (with known discase status) to infer relationships which are

then used to predict the status of patients with unknown status. An algorithm is employed

which provides an index of probability that a patient has a gynecological condition. The

20  algorithm performs a multivariate analysis function.

[0093] Hence in one embodiment, the present invention provides a diagnostic rule based

+ on the application of statistical and machine learning algorithms. Such an algorithm uses
the relationships between biomarkers and disease status observed in training data (With

25 known disease status) to infer reiationships which are then used to predict the status of
patients with unknown status. Practitioners skilled in the art of data analysis recogniie that
many different forms of inferring relationships in the training data may be used without

materially changing the present invention.

30 [0094] Hence, the present invention contemplates the use of a knowledge base of training

data comprising levels of biomarkers from a subject with a gynecological condition to



indicates that a patient is at a low risk of devel opi ng gynecol ogi cal

neopl asns. [0142] In relation to determ ning the concentration of AGR- 2 or
m dki ne al one, an altered concentration (i.e. an increase or decrease) in
one or nmore of AGR-2 or mdkine is deenmed 20 to increase the index of
probability of the presence of a disease condition. This aspect may al so be
in conbination with determ ning the concentration of CAl 25. [0143] As

i ndi cat ed above, antibodies may be used in any of a nunber of i mmunoassays
which rely on the binding interaction befween an antigenic determ nant of

t he bi omarker 25 and the anti bodi es. Exéh%?es of such assays are

radi oi nmunoassay, enzynme i munoassays (e.g. ECLIA, ELISA),

i mmunof | uor escence, inmunoprecipitation, |atex agglutination,
hemaggl ut i naCNGRACAR RIgArshs aviish, apon eyt of 2 sssendikravedacdesoal dase CorgBHising

detect and qUAN i e hife bR rbcs BARAR LR Tan' thido PR B EaloBical i,

determine its role 1n cancer and to di agnose the cancer:

i mmunohi st opendesah indealof srbabifityrthas peadpitsthe astuted tmwlam@gxemommm | ul ar
| evel, to detect a biomarker, to |localize it to particular cells and
tissues, and to specific subcellular |ocations, and to quantitate the |evel
of expressi ¢o09sh AlBidbyecl\ultoect deviesall AGR-AME mdestilendwgyhecoldggcahedndftion.

| ocalizing antigens using light and el ectron m croscopy may be used to
detect the biomarker. Cenerally, an antibody of the present invention nmay
be | abel ed 098] aleaiagedpltered ihslsafardianslis andit0iNBbRLEyrRESIbEICl CORYitiOE

| ocalized in tissues and cells based upon the presence of the detectable
subst'ance. Exanpl es of detectabl e substances include, but are not limted
to, the fol ligusrPghe la&@[%'a@b&%trﬂaeﬁsc(ﬁelg coéﬁnaﬁ&?wﬁﬁﬁlteré@évéls ofidA125.

---D, fluorescent |abels (e.g. FI'TC, rhodam ne, |anthani de phosphors),
Iunlnesc%ht | abel s such as Iunlnol enzymatic |l abels (e.g. horseradish

per oxi dase, (&R b

acetyl chol i rgest g%e%%fe g@ ?ea gll’auglrdglhﬁlgﬁ |1%2k3§?%§%%}§%§9§8 fon exwﬂds

avi di n e. g. ietatepaavipglicatioon ttinee, tle abﬁbmnelsa:aamn-lnmnaneﬁemele mmymmas
activity that,can be,detested by 1o 0ptical, o8 8al kb AR Syl A2d3)cen
predeternlne po yp p? e epi'topes recognlze&”by a seconaary %e S &Y %e g
| euci ne zi ppeentpaiis paaquUahcgplickblaw degcing £ gyrfeoslogieslwanias yh ahﬂmhnﬁnﬁ&

nmet al gdlng domai ns; epitope tags). In sone enbodinents, |abels are
attached via spacer arns of various |lengths to reduce potentlal steric

hi ndrance. fyobdpokH @smrv&xmaigs(mebemaﬁml@dwuéag@bewvemf@%ﬁﬁk&ybaat%qesa
such as ferritin or colloidal gold, which 20 are readily visualized

el ectron ni EQH9E aby COU[‘YGMB‘Iluqfﬁé‘ mnaﬁémymdﬁ@%ﬁ%blemﬁwswé % Shise\ ‘Ilfi"%’d(’fon a
carrier or ﬁl@l%ygec%lfb%%i borktfldfbrl ArRAAUN EorlridnBFRR bed f\ﬁ:lﬁxgaliﬁdetgﬂﬁ+éaod' es

etc. For exanple carrier or support nay be nitrocellul osée gl ass,
pol yacr yl anicsiel aSQj&Ebn@ls,T@rtmm’élg‘rﬁéﬂ"laise enquepassas pasios ofrtevels péblozﬁrhvpaw have
any possjybl e 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 fl E10QeTly: "tmineg datd"eddo intindgihe contienteattonrgoho dsmmeeyof A GR-2bend/or

enpl oyed in |ch primary anti nti body reacti fied by the
e r odluct o, R ofsaay ARG o8 fhiches v RPisek A SO
reactive agmidksie dohesmbaiei, protein. By way of exanple, if the antibody

havi ng specificity 30 against bionmarker protein is a rabbit 1gG anti body,
t he second anti body may be goat anti-rabbit gamrma-globulin | abeled with a

det ect abke RUbHtARCHRAt HOSHhIREIhLbREMplates a32nel 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 CA125; 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
30 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



[0147] Where a radioactive |label is used as a detectabl e substance, the

bi omarker may be |ocalized by radi oaut ography. The results of

radi oaut ography may be quantitated by determ ning the density of particles
in the radi oaut ographs by various optical nethods, or 5 by counting the
grains. [0148] Label ed anti bodi es agai nst bi omarker proteins may be used in
| ocating tunor tissue in patients undergoing surgery i.e. in inmaging.
Typically for in vivo applications, antibodies are |abeled with radioactive
| abel s (e.g. iodine-123, iodine-125, iodjne-131, 10 gallium67,
technetium 99, and indium111). Labeled“%ﬁtibody preparations may be

adm nistered to a patient intravenously in an appropriate carrier at a tine
several hours to four days before the tissue is imged. During this period
unbound fr acPmprgingthe levetsaefdhe sangmbipmarkgetirame sabjectiof &newn ytatus vethriespgct

ant i bodi es : L:at R E k1SS f

i sotope is gi?gite ﬁﬁ??ﬁgﬁgﬁgggﬁg%bgm%gﬁﬁ%k%éﬁb@g?(%ﬂgmﬁgggﬁggﬁgg§§5e€&5
can be corr éhangdr nithhvikpitheeondititeer s on the patient's body to pinpoint the
| ocation of the tunor for the surgeon. [0149] Accordingly, in another
enbodi ment the present invention provides a nethod for detecting cancer in
a patient5 ceonee] & pagticud, the preser(tanveptiavprdividgs @aparhpf legahd O HidrearRers uesfiil;

(b) contacting the sanple with an antj. bodi.es ich hind.to - 2, m dki ne,
Cr 150, Lo bt e ot R el PO R Ber g eI B AETP o1 5
of two or nefAGHR-BMEIdkAE Sr O 1bhiawbey dlose Of CAES, B-6] 1118 AKRPIES 4 8RSAPY twioh
conbi nation with CAl 25 25 and subjecting the levels to_an aégorithnlto

provi de an PrHaese Yl Grdt RP1SABPT SAR; ¢t lesplions &F Cid 28 vhdbd: 68PeafA

condi tion; gNGAP and at ledsCancUragaEst B9aERe ri sk of the patient having cancer
based on the index of probability. - 40 - (a) providing a sanple

fromthdOpatient; (b) contacting the sanple with an anti bodi es which

(o det or m i OpE S et Soatingfl, by BrechtTenteh B0abaats BATUG 5

to determn of two or
or m dki ne biboratkeoy fom tteodttectmmi ofi anigiiec@lagic2b camtitioonpas isnpjetthehd eaatls to

a control wherein an alteration in_l | s. provides .can index of probability
ot o pat i entompyag st wiichni e cdil iy BidRshbert e Simarkas Siedteg HomdBon
the risk of ot Merepdt AGRL2, MEdking atd0AQ LS RDest MoretdTeC A rpd3e XL-6f IIP8,00RD) $AAY. 10
[0151] The nethods of the sent _inyention ri bed herein nay also be
perfornéa ud R }E§§&%8ag 1éﬁgﬁﬂggz§tWHE“&??HV?PfgﬁNgéagf%ys,
genom ¢ DNA[ag r@mis, S AX akd SAP Endht'1836BondIT@hiBKiad by AGRE2 & deddfmifl16vdld SISWS
m croarrays.

y or more biomarkers wherein an alteration in the levels of the biomarkers is indicative of

the gynecological condition.

20  [0104] The combinations of biomarkers contemplated herein include from two biomarkers
to nine biomarkers 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 éontrol
or is fed into an algorithm generated by a "first knowledge base of data" which comprise

25 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.

30
[0105] The two or more biomarkers include and comprise CA125, AGR-2; CA125,



15 [0152] In one enbodi nent, the nethod of the present invention involves
the detection of expression of nucleic acid nol ecul es encodi ng the

bi omarkers and to determine the | evel of biomarkers based on |evel of
expression. Those skilled in the art can construct nucl eotide probes for
use in the detection of nMRNA sequences encodi ng the biomarker in sanples.
Sui t abl e probes include nucleic acid nol ecul es based on nucleic acid
sequences encoding 20 at |east five sequential am no acids fromregions of
t he bi omarker, preferably they conprise 15 to 30 nucl eotides. A nucl eotide
probe may be Iabeled with a detectabl e sdbhstance such as a radioactive

| abel which provides for an adequate signal and has sufficient half-life
such as 32P, 3H, 44C or the like. O her detectabl e substances which may be
used i ncl udenidhinegeAs2% ARS; & 28 ko2 BQ, BRPaCddaei $44; LAY, &e'\ParﬁABédy,

f1uorescent (}E% ‘iE@?H%d%RPe@E%”%%A %‘Rd RAP. §6.65 PES! Fx{a@(e{é,’:%% | agledr g

anti gen, |'am néscent” coénpoln n’approprtate’ be sefected
havi ng regar(ERR st8;|§Arf’atIé 8)SAIHyH|s -Bollz8+ inakkirsen d.-Bj AéliRn@; GRP MApCBIBeS#\B t he

nucl eotide t te { a f c i de .avai,lab f,0

hybri di zat i e élmelgk g ‘%‘E@‘zb Ef*? LsBASSRE kG SAEREREESaBi | 4
supports SudArsnidkine OSAPJ Alsma andl mmwmownoﬁummb&na& P sHe idvenlidry
descri bed 30 i n,Sanbroog Mol | ar Clonin A. La oratory Manua
(Sndl ed-) . PeBds IR dmar et beo i GBS (s dA S P R (hage b
preferably isachaym@nocet tmzs hBts; @mqgem@ecmzsﬂmp llmrmr bm CWQS SAP;
nucl eoti de probes na¥5 be useful int gnos s of disorders

i nvol vi ng a B arakrd mlﬁk%rﬁ:f‘b?'ﬁ AR ﬁeﬂp?’o‘&r% LitREF Iste BAG: dbPd8hB; or

i n noni toring eart BenARast ILQﬁtAGRIﬂDIS CRP; ANseRRAINERMP: NS, fo QQHﬁkﬁl"ee
used in the diagnosis of, and In nDnlforln% the progression of

gynecol ol cak-8cakder; SREh SA; (VRP.i $P;cERRe RP5n{l@Q6<3]CRiheA§R039(-:SAm&,ySbB, used
in hybridi zghi O@Aﬁcgﬁdﬂrkbé AR HeRests gyp ﬁ?sfn%]ﬁn?ef Sﬂﬁﬁe&Gﬁ@tanﬁr}ﬁgﬁﬁe

bi omar ker protéins nlque géner al vés cdntacti’n
i ncubating W{R-8i c acids (e.g. nMRNA) obtalned froma sanple fron1a pati ent
or other cellular source with a probe under conditions favorable for the
specific annealing of the 10 probes to conpl enentary sequences in the
nucl ei ¢ aci {®06AI aeraliemubaéﬂlmmmexh;ea single divneake d MugitRbCindbé SmITAGR-
e e AN o SRR e WERS & SRR L NS HEr bz 4, 0,

one or more other markers. CA125 may also be measured in accordance with this aspect

of the invention.

[0107] The agents which "specifically bind" to the biomarkers generally include an
20 immunointeractive molecule such as an antibody or hybrid, derivative including a
recombinant or modified form thereof or 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.

25 [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.

30 [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



[ 0154] The detection of nMRNA may invol ve converting the nRNA to cDNA and/ or
the 15 anplification of specific gene sequences using an anplification

met hod such as pol ynerase chain reaction (PCR), followed by the anal ysis of
the anplified nol ecul es using techni ques known to those skilled in the art.
Sui table prinmers can be routinely designed by one of skill in the art. 20

[ 01551 Hybridi zati on and anplification techni ques described herein may be
used to assay qualitative and quantitative aspects of expression of genes
encodi ng the biomarker. For exanple, RNA,pay be isolated froma cell type
or tissue known to express a gene encodfﬁ "the biomarker, and tested
utilizing the hybridization (e.g. standard Northern anal yses) or PCR

techni ques referred to herein. The technjiques may be used to detect 25

di f f er ences Maitef sompiisingpe eesentfXbnY 38¢ [ 4e "IGE ™ 0 nornal or abnor nal
alternative splicing. The techniques may be used to detect quantitative

di fferences between levels of full |length and/or alternatively splice

transcri pt s *distadigaedito apipwarkar selastpd\ioguand 2t anda isweortly t hose i ndi vi dual s
exhi biting t . i ' i . .o} r -
B2 - resoot T yRe BB B T S S B o e ot
met hod of5 déb-écili-8gCBRNSAA and SshFpert wisamt » is d pqtr least nge ofbIL-6, IL-8, QRP), Spvowmdli ng
a sanple frﬁgmggqipatient; (b) extracting nucleic acid nol ecul es
conpri sing Tt om a bi onar ker gene or portion thereof fromthe sanple;
(c) anpl i fyiZnga tigendets tarbiarh allernsBiéted Somgnidkime pad ZWOR-2aed mhialdpr1gact i on;
10(d)determ ning the | evel of nRNA encoding the biomarker; and
(e)subjecting the levels of two or nore biomarkers to an al gorithm which
provi des an thengigXullier dodipingl felgedis foh @ichRtk eRterlAMiiHiY of ARE @bncentratidn0dH8]
The bi omarker mRNA i s sel ected from mRNA encodi ng two or. nore of AGR- 2, 15
ni dki ne, lUcabipmarker bingling to_gligandpln wssathg ki fgsiligigs the datgmnination ofdrierperkers.
described hehgidveRBYe BnREMbAHHRS a R¥nt1l dristib RGeS 2P AEEAGRH A ARROREK G kits
conprising the necessary reagents to performany of the net%ogs of the

i nvention. At keqwleggeebase e dith cemprmging thellentds eftthe same biomerkspelzorhiacsubiget ei ¢
acid or ant bPQr?XV112Qatg§§1§tillr s&‘éct%rtﬁé ébgnmh%e%{ (11 o‘%ﬂl‘ﬁ%ﬁa‘r{?ﬂ&ésyan%%&& ofc- 9
in clinical settings, to screen and di agnose patients an 0 Screenand

i denti fy thpsbabihgiofilduabgctehalingior notthasingriedéangvont i on t o devel opi ng
cancer.lghe kits may al so include nucleic acid primers for anplifying
nucl ei ¢, "aci ds encodi ng the bi omarker in the polynmerase chain reaction. The

kits can al pa10)nTheikie may altedhiiek®s cormpizsy Teszeatddo Aetbitans cotredttdtioh dftAGR 7et hod
of the inventig& as. well as 25 el ect horetic markers such as a 200 bp

: .rQ

| adder . TheKpidkipealpne o in (eEdinplea With§A4St r ucti ons for carrying out the
nmet hods of the present invention. 101601 The present invention further
provi des an_al gorithm based screening assay to screen sanples from
patients. démﬂaT heypreseppiny ertionfuhes pEayiides @trapelnd saakesn corapising & lisKlor

20 [Ylx and [Z],, wherein:

XisCAl25andnisQorl;
Y is a marker selected from IL-6, IL-8, CRP, SAA and SAP provided that whennis 0, Y

comprises two or more of the markers wherein x is 0 or 1; and

25 Zis two or more of AGR-2, midkine and/or CA125 and misOor 1.

[0112] The ligands, such as antibodies specific to each of the biomarkers, enable the
quantitative or qualitative detection or determination of the level of the at least two or more
biomarkers. Reference to "level" includes concentration as weight per volume, activity per

30 volume or units per volume or other convenient representative as well as ratios of levels.



30 nore biomarkers (or |evels of expression of genes encoding two or nore
bi omarkers) and subjected to an algorithmto assess the statistical
significance of any elevation or reduction - 43 - in |evels which
information is then output data. Computer software and hardware for
assessing input data are enconpassed by the present invention. [0161]

Anot her aspect of the present invention contenplates a nethod of treating a
patient 5 with a gynecol ogical condition such as ovarian cancer the nethod
conprising subjecting the patient to a dijggnostic assay to determne an

i ndex of probability of the patient haV|ﬁ “the condition, the bi omarkers
selected fromtwo or nore of AGR-2, m dkine, and/or CAl 25; two or nore of
CAl 25, 1L-6, |L-8 CRP, SAA and/or SAP; two or nore of IL-6, I1L-8, CRP, SAA
and/ or SAP; [8113]{The@sesentipvengen fughorconfqmpgatey an assayciRpdetesAing Qagiasy cagpep in o
and at |east; g c?fthénag;lfi%' Q@mﬁﬂﬁﬁ%"cmﬁﬁ%n%,a SRhIVRSHE tHeNGbRct With 1&1h§>‘611&fadt he

patient having he condition jecting the patient to surgical ablation,
chenot her apW@n@/fOrtwpamrmrh@féﬁR -2 amifkiteeandon $1A 1251 twp paese of CHEBHAbIGL ity

t T bj t
i trerent tdLhET oop BU SAREMERL BRI T S35 TN s M PR o
further pf%ownde$ CV\héS theﬁ tThe, SA&AeJmVomSAthmdcat leaxtrome lof ondkikeasl/aA@RL2efr f r om
CAl 25, 1L-6, t f d
CPabi |1 1% b o e SRR P ) e R B B 4 L8 pen

subj ect. 20 defifdy thAneddnerf ba&megcwmh i Iiten@nee enthe mnemttaﬁan Df(ﬁw \diemaﬂ@e t he

| evel s of twq or. nore bjonarkers sel ected from CAl 2 -6, IL-8, CRP, SAA
and SAP in tHEGRARHETIOR "a;fhejﬁve&w Ydhs hipmprkgrs ‘%’é‘él"?‘i‘n"eaf’ &VW% assay to
detect ovarian cancer in a subject. 25 [0165] Still another aspect of the

pr esent |nvent|on provi des the use of levels of AGR-2 in the generation of
an assayl® o [Hdbdn a@\ﬁéfﬁmahvecamb@fhmsw dhehBlesqy n@@atlefgﬂ%éxre%%hm R @psay rfor

subj ect . [Oli%lt g‘&raﬁaxg B¥nclf int ?ub?{]‘?stﬁ@;assbf'\fﬁﬂ% ﬁ%@&ﬁz{&& Qarﬁ‘&h‘%ﬁ'e into

exi sting or oped pat hol ogy arc re or rm syst ens.
For exanpl e Sulmhré withagwmbilizad &pands to ty@mrem;b af A6Ra2, meitkiod anﬁ/ora(EAb%ﬁ'on ar user

to determn orpgfé}\?ﬁyi%ugf 8 @Q#,her agn F}g/%tor Tord Gf IL.- 3%{,88 CRPt’ﬁ

gynecologlca cancer a e of cancer he e
i ncludi ng: and/or SAPAYr stelesst ‘vbndﬂgf 1125 FL-B hIé; g, CﬁAmahd/bE\‘S(AIPSarﬂrat least one of
concentration L- 8,

SAA and. APy eler e Ao R frgantinges dendis sbiesmk or B prikeseind  ne

subj ect dat & ¥ ligar@inndl B detddihytieqbve bOWIERE wehich 1§ SRbeative d€e\tBhét@iration
(c) determning the status of the subject in accordance with the results of

the di sease®f Hgdsomakerend subigeingrthe swwtfwom toan deerthBeeglatsd Sisingevels

of biomarkers in a subject having ovarian cancer to provide an index of probability that the
subject has or does not have ovarian cancer.
20
[0115] In another alternative embodiment, the present invention provides an assay for
detecting ovarian cancer in a subject, the assay comprising contacting a sample from the
subject with an immobilized ligand to AGR-2 or midkine for a time and under conditions
for AGR-2 or midkine to bind to its ligand which provides an indication of the
25 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
30 exudate, mucus, urine or respiratory fluid. Alternatively, the sample is a tissue sample

which is being histologically examined.



(d) transferring an indication of the status of the subject to the user via
the 10 communi cations network. [0167] Conveniently, 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
station via the 15 conmunications network. [0168] The base station can

I nclude first and second processing systens, in which case the nethod can
include: (a)transferring the data to the first processing system
20(b)transferring the data to the second Qrocessing system and (c)causing
the first processing systemto perforn1fﬁ “algorithmc function to generate
t he di sease index value. [0169] The nethod may al so incl ude:
25(a)transferring the results of the algorithmc function to the first
processi ng system and (b)causing the first processing systemto determ ne

the status qb1 %7?%3516@1 g 16017 O mhiedsHr&sehPmEovatite cARENSHicAls SAd i sk ides at

| est one of: 30(a)transferring the data between the communi cati ons network
and the firduethedscesedilnip idpstibimg whinligmagkers pad groypswel marlgsg) are ugeful in
(b)transferr : E e, T - 9 C '

Syt ot hr Gl CATE SYEA PRLICEREART i) TS QRCRIRPREERN B e o
may be colpldisglosercahaleinabans eleatifyppandlist thats provale Ssuperiatesedactivitie dndl atesitany/ or
the algorit t

e 2 0o b, P WRSKI o b OO0 WA o
t he dat abas®jonzdtklers comprising CA125, AGR-2; CA125, midkine; CA125, IL-6; CA125, IL-8;
CA125, CRP; CA125, SAA; CA125, SAP; CA125; CA125, midkine; CA125, AGR-2; IL-
6, IL-8; IL-6, CRP; IL-6, SAA; IL-6, SAP; IL-6; IL-6, midkine; IL-6, AGR-2; IL-8, CRP;
10 IL-8, SAA; IL-8 SAP; IL-8; IL-8, midkine; IL-8, AGR-2; CRP, SAA; CRP, SAP; CRP;
CRP, midkine; CRP, AGR-2; SAA, SAP; SAA,; SAA, midkine; SAA, AGR-2; SAP,
midkine; SAP, AGR-2; and midkine, AGR-2. The panel may also comprise ligands to the

aforementioned biomarkers.

15 [0118]} The panel may also comprise AGR-2 alone or in combination with one or more

other markers.

[0119] The panel may also comprise midkine alone or in combination with one or more
other markers.
20
[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
25  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
30 foregoing. Multivalent binding reagents also may be used, as appropriate, including

without limitation: monospecific or bispecific antibodies; such as disulfide stabilized Fv



(b) conparing the selected predeterm ned data to the subject data or
generating a predicted probability index. 10 [0172] The second processing
system can be coupled to a database, the nethod including storing the data
in the database. [0173] The nethod can al so i nclude having the user
determ ne the data using a secure 15 array, the secure array of elenents
capabl e of determning the | evel of biomarker and having a nunber of
features each | ocated at respective position(s) on the respective code. In
this case, the nethod typically includes_causing the base station to: (a)
determ ne the code fromthe data; (b) dé?gfnine a layout indicating the
position of each feature on the array; and 20(c)determ ne the paraneter

val ues in accordance with the determ ned | ayout, and the data. [0174] The

met hod can dragBentic sehyetapdans [(erEyhelrasasatsbt dighadiess fibodies or tetrabodigg)which
determ ne paynelify Ll esvERnt9 NindedCol AMARMNEe IsbAERE (.M 1BRECSBR:! HI hEfe 25
provi si on of “paynment by the’user; and (b) performthe conparison in
response t o stahdizgdiseFrrimagmensy "Bindingcagentyhalpe inchile ppamictsnas are dpguibag] inThe
present inveption also provides a base station for determ ning the status
of a 30 subject with respect to a gynecol ogical cancer or a subtype thereof
or a stage of the cancer, the base station including: - 46 - (a) a store

met hod; (b) sing system. the processi ng system.bei ng, adapt t.o:
() " ecer ve 1B BETRES B0 riin et aR o8 e ke g AR b EOa0g thiip
gat a ia\g%ugidagydéigyﬁm ag%\lo%gmem\% legérh,?fes\gai-g%m m&mgd&a@mﬂp : kﬁrtﬁad&etgct ed
rom . M I ne, - Ly - -0, s ana. ro a Su ect ;
(ii) perfor r‘PFrﬁj’“%Fﬁteal o APzt RE AR Gl MﬂTPa@“%o%‘QPﬁhﬁb CEhe RIFREND
predet er m negcod@h@ito standard (hybrido(da} imetRRfo®gH NitBodylciivaives Rl hiiogs,
subj ect in accordance with the results of the algorithmc function
i ncl udi nif t tesluding) Armagiped apiibodirs cgaaubgp prepared; raPbinpyly &Y isplating gt BN Aof

the subj ect ghombRerdts BNX Reddife 9%Hd@lioﬁé}tinﬁﬂédfﬁ%d’%&on&g]tﬁ@hp& iate V.

b
processing system can be adapted to receive data froma réenote end station
adapted to deiens mintre an appowtriate expression vector according to standard methods. Phage

display and aptamer technology is described in the literature and permit in vitro clonal

amplification of antigen-specific binding reagents with very affinity low cross-reactivity.
15 Phage display reagents and systems are available commercially, and include the

Recombinant Phage Antibody System (RPAS), commercially available from Amersham

Pharmacia Biotech, Inc. of Piscataway, New Jersey and the pSKAN Phagemid Display

System, commercially available from MoBiTec, LLC of Marco Island, Florida. Aptamer

technology is described for example and without limitation in US Patent Nos. 5,270,163,
20 5,475,096; 5,840,867 and 6,544,776.

[0122] ECLIA, ELISA and Luminex LabMAP immunoassays are examples of suitable
assays to detect levels of the biomarkers. In one example a first binding reagent/antibody is
attached to a surface and a second binding reagent/antibody comprising a detectable group
25 binds to the first antibody. Examples of detectable-groups include, for example and
without limitation: fluorochromes, enzymes, epitopes for binding a second binding reagent
(for example, when the second binding reagent/antibody is a mouse antibody, which is
detected by a fluorescently-labeled 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
30 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,



15 [0177] The processing systemmay include: (a) a first processing system
adapted to: receive the data; and (ii)determ ne the status of the subject
in accordance with the results of 20 the algorithm c function including
conparing the data; and (b) a second processing system adapted to: (i)
receive the data fromthe processing system (ii) performthe algorithmc
function including the conparison; and (iii) transfer the results to the
first processing system 25 [0178] The base station typically includes:
(a) a first firewall for coupling the first processing systemto the
conmuni cati ons network; and B? a second firewall for coupling
the first and the second processing systens. 30 - 47 - adapted to store
the data in the database. [0180] Reference to an "al garithni

: or
"al gori t hmi cVi%ihetdhomBeciets 089?4 isdapelasowih, Qe Iefﬂ%@e’tﬁgu‘b‘@ﬂf%?‘ﬁe(ﬁ@é a§fthe

mul tivari at inﬁrﬂﬁéﬂébl&oﬁdﬁ?%éc‘i’x@ed A U PateR NO§. f6f5@993"$1 @69@82235&&)6 £68, éﬁ‘ﬂ S
platfornms may be inplenented in addition to those descri bed above. will

be appreci atesdupriam d¢aiyedhoplagn(forrcsrmplectsudascrsipdtiady.eS f?ﬁtemrﬂﬂ it ﬁh@ t he
present inventjon, e)bzﬂscp@eexg E@E’E‘{%dratﬁryinﬂﬂﬂﬁ d %ﬁla % girs?éﬁ?s qﬁM@e use

of distributed arc ctures. o1 n particu a nu stations’1
(Figure 3 may be pI’OVI ded at respective geographi cal Iocatl ons. This can

increase th C f the system ndwi. dt h,.cos and
10°r oqu r e IEHERE-Bie fu ST R LR LIS S lifE o e
congest ed orLaaMAaukysteac ﬁlUdS@QraCHs lpelys8fche shiafosphitseslthaiauit dyddaineraligrwithl twess
al so all ows | oad ar.i to ensure accessg to the systemis

avai | abl e atSp%ﬂtrla”l’ ‘r?BBCt%umOC Wi]é‘f‘ﬂg PIFiSe g1 of fhesquiHpraelyama® ABLEAY vS t o

ensure that c%éaﬁ:dféaﬁﬁstﬁ%aifllm dAfE nabrd§phleRSselsOw SR bR ciffefPediil h@es8® Each
signature such that ditferent end stations 1 can be used. [0182] It w |

al so be ¥hprueiosphses fohsan pessesnd diffenepl wactpiondfgsusipeg. iBssause npigiospiisre sets
hand-held  capbe distinguished by their spectral addresses, they can be combined, allowing up to 100

different analytes to be measured simultaneously in a single reaction vessel. A third
fluorochrome coupled to a reporter molecule quantifies the biomolecular interaction that
has occurred at the microsphere surface. Microspheres are interrogated individually in a
15 rapidly flowing fluid stream as they pass by two separate lasers in the Luminex analyzer.
High-speed digital signal processing classifies the microsphere based on its spectral

address and quantifies the reaction on the surface in a few seconds per sample.

[0124] As used herein, "immunoassay" refers to immune assays, typically, but not
20 exclusively sandwich assays, capable of detecting and quantifying a desired biomarker,

namely one of CA125, IL-6, IL-8, CRP, SAA, SAP, midkine and/or AGR-2.

[0125] Data generated from an assay to determine fluid or tissue levels of two, three or
four or five or six or seven or eight or nine of the markers CA125, AGR-2, midkine, IL-6,

25 IL—8; CRP, SAA and/or SAP, can be used to determine 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.

30

[0126] In context of the present disclosure, "fluid" includes any blood fraction, for



devi ces, such as PDAs, nobile phones, or the like, which are capabl e of
transferring the subject data to the base station via a comuni cations
network 4 such as the Internet, and 20 receiving the reports. [0183] In the
above aspects, the term"data" nmeans the | evels or concentrations of the

bi omar kers. The "communi cati ons network"” includes the internet. Wen a
server is used, it is generally a client server or nore particularly a

si npl e obj ect application protocol 25 (SOAP). [0184] A report outlining the
| i kel i hood of gynecol ogi cal cancer by th§3subject is issued. An exanple of
such a report is provided in Figure 6. <48 - [0186] Multiplex ELISA
assays for IL-6 and | L-8 assay was obtained from Bi orad. Cardi ovascul ar
Panel 2 assay (CVvD2) to asure Serum Arnyloid A, Serum Anyloid P _and.
C-reactive proPRIeTeREsogtsanthat ¢andin anphiessinceqrdingde the rsﬁ&ﬁsﬁesqg&r:@hera@s ays

were 5 perfcgméasaﬁ%%%omwis%%agakieﬂmﬂgsmﬁrkeﬁmyn&hﬁt tRRhP LRI e BlobPche
anal yzer platform e Roche assay is an el ectrochem | um nesence

i mrunoassay fraEtien pan beesied te dpfearing kivod tiswsls aidehaidiatmeqnblerdsepergddss « Malhe
coupled to :B SERPR iR n.T@ﬁeﬁh&iEQQS’rftéﬁlglhéﬁ HafSh TRARE sG] é{ssﬁﬁQ{MaFeE’
onto the su {ace of the electrode. Application of a voltage to the

el ect r odeS i nuine,dymph Ehidpinucys and sespimatopnflisdi on which is nmeasured by a
photonul tiplier. 10 [0187] Both m dkine and AGR2 were neasured by standard
sandwi ch ELI SA techniques in a conventional 96 well plate format. [0188]

| mmunohi st o7 Aal désordbdd zbbvep nmethodsfom dixgacding e (gyngcolgal avagditiper byor nmed

15 using affinity.purified rahhit anti-AGR 2 antihody (Liu et al, Cancer
Res o5 (o) : draEninBokvels GUopRtan dadiioed Bigrakes e s (hrses Gt g secon
Tris-buff er gdowRljd6ase @b dh Bi BigoRthRPpenbrtedWREN iR Okl cBRODALY d3K bieélb Kf
powder and i ncubated with rehydrated paraffin sections for two hours at

room t enffbr dicusasne piogmagsey ibRatens MEth AdmoMECcBRRER AR thEoddes are methpdi el

anti - rabbi t qb@deQrb e gvariaﬂfddl?@ér IcBRpiih D dStehBiRighd E&BE‘BE’ ah&8P5AbciNd

ir-AGR-2 was 20 visualized using diam nobenzidine as chronbgen. Sections
wer e count eP§spgrifieddspiifind higuvatkeoydiplaisubjpetissrmpls. By Svaldciterk #ris masrit e cha0ge89]

Plasma_samplese LEATPRIERe Moo R IRI QYR LAl ARG, Wer e obt ained from
d ?%3 s§ Fiﬂ"lrough%{e\/.

various hospitals or clinics deno urce Control plasm
sanples from 25 healthy individuals were obtained fromthe sane sources.
Al'l sanples recei ved were stored frozen,at -80C until processed.
adai +ort - LABT aF SRS oties e o Rereioita) reRefin droLis et BLR GomRL Iy

were al so oltiepdof€lhe 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
20 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
25 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 which
have been incubated in cell cultures. In a particular embodiment, the sample is

gynecological tissue, blood, serum, plasma or ascites.

30 [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



- 49 - EXAWMPLE 1 Sel ection of biomarkers [0190] The foll ow ng biomarkers
were selected for inclusion in a panel, with or without 5 CAl 25: EL-6,

I L-8, CRP, SAA and SAP. Additional biomarkers included m dkine and AGR- 2.
EXAMPLE 2 Determ nation of index of probability 10 [0191] Figure 1 provides
a diagrammatic representation of the nodeling |leading to the al gorithm used
in the diagnostic assay. Training data in the formof the concentration of
bi omarkers from patients of known di sease status are subjected to

mul tivariate analysis to generate an alg%htthnl In essence, the assay is a
di agnostic rule based on the application”f 15 a statistical and nmachine

| earning al gorithm Such an al gorithmuses the rel ationshi ps between

bi omar kers and .di sease status observed in trainin data,g i th. known dj sease
status) to ifdsa eérvaé?%wg}%@pwtﬁd&ﬁawgg% HiREBEMEOIRE icendifipRottaks of
patients w tdy dé?é‘l&ﬁl&%sa’?‘rﬁé‘fr%tenﬁr"é&fditldnﬂﬁﬁb $nchidel t&ifblicAtidRQrigng dtefidta
anal ysis recogni ze that many different fornms of inferring relationships in
the training data may be used without 20 materially changing the present

i nvention. [ ] b oF ' ' I : nor e
of the bi orra@t%ﬁsrrh}ﬁg%rﬁe&%i%ﬁlﬁﬁ% Qgﬁgﬁ geg%%%g@tl glagcearrlleb%\gﬁ%)r? %ﬁabgﬁpa At

al gori t hn® whinolvlquigo basdes data feasubibls evithal katovordidengs stedtsneen bi onar ker | evel s
and di sease status in patients. In addition to "level"” 25 of biomarker, the
present invention extends to ratios of two or nore narkers as input data
for mul tivar[od2 Theahetlsiodsofl teaslibigt inveiitivm mhyghy udelirin the didkh0d$ ardestbgidgvfiai n

t he form of concgytr tiqﬁs of gionarkerslfroplgg%ienﬁs.of unknown stq%us
are then i nFPERPER SORHROLPYRDr 3% A AYAFRRIoRral Safssr Srelysing, QBirian; Spnpe- The
provi ded wheirfieht Betlon"@hy tak8 tRALde@ND MaSitR-1HY PeEREBBNCE a comdliién afd to - 50
- EXAMPLE 3 Devel opnent of assay’ [0194k6ﬁ CAl 25 assaérmas per f or ned

usi ng Rothe mnitos wihpthgy 4 paitienlyydreptnsibds siiscHYE o mbJRPAREERGT g mekod sat Yeer .

A cut-of f ofy¥aldGortfrm3Bb/ Blent@dr SREIGY%ESh of BEONmpPRAREr Bl RInAfidAtsubMae! t
data the performance | evel s expected of the CAl 25 assay are shown in Table

1. 10Tabl e Tollwingfstrgerl ghenietherany, Jadvior radiatiop therepy.fThei mythods can further be
used to monitor chemotherapy and aberrant tissue reappearance.

15 [0133] In an embodiment, 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;
20 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

25 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:

30 () providing a sample from a patient;

(b) determining the level of two or more of AGR-2, midkine and/or CA125;



65 79% 82% 150* 69% 93% 190 63% 95% *Level of optimal clinical value (as
defined in Roche CAI25 Il Kkit). [ 0196] The bi omarker panel assays were
performed using nultiplex bead assays, on a Biorad Bioplex 100 instrunent.
Sanpl es included serous (64%, nucinous (7%, 15 endonetrioid (10% and
mul lerian (4% types. [0197] Based on pathol ogy the cancer sanpl e bank
contained Stage | to |V ovarian cancers. 20 [0198] Statistical analysis was
performed to conpare sensitivity and specificity of the conventional CAl 25
assay and the biomarkers assay. [0199] T?'s anal ysis used a randomy

sel ected set of sanples to generate an a gérithn1nndel. The performance of
t he generated nodel was validated by prediction of a second 25 i ndependent
sanpl e set. This provides sensitivi and specificity for both nodel and

t
val | dat i on’ SHAPT BOSAICA ROClIchrHieS. SR, Sarks ShEsTdiien Ay AGR-¢iggakers or
statistical 568nidrhGatae aB6E WREDRARNS HRTAIHAEHS BRGoIGPheldn ah GR&thiich in thel -
[ 02001 The nodel build and validation strategy is shown in Figure 2.
Resul t s ar e leistwpmovides Raldex 2f pBibalplity of th patisntdgeing @lyreroRigmehedndition; and
(c) repeating steps (a) and (b) at a later point in time and comparing the result
5 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.

[0135] In particular, an increased index of probability of a disease condition at the later
time- point may indicate that the condition is progressing and that the treatment (if
10 applicable) is not being effective. In contrast, a decreased index of probability at the later
time point may indicate that the condition is regressing and that the treatment (if

applicable) is effective.

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

15 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, 1L-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or AGR-2 or
20 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.

25 [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;
30 CAI125, IL-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



Di agnostic Efficiency 90.70% 94. 00% AUC 0. 960 0.982* Bootstrap Limts
0.924-0.988 0.966-0.994 Sensitivity 92.6% 91. 2% Specificity 89.6% 95. 7%
Statistically significant at the 5% 1 evel (tail area probability = 0.012)
[02011 Stage | and Il ovarian cancers were then conpared and the results
shown in Table 3. 10Table 3 Stage | and Il only CAl 25 Bi omarkers Di agnostic
Efficiency 89.50%

-36 -

provides an index of probability of the patient having a gynecological cancer; and

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

over time indicates that the cancer is benign.

5 [0138] In an embodiment of the present invention, a method is provided 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;
10 CA125, IL-6, II-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 subjecting the levels to
an algorithm to provide an index of probability of the patient having a gynecological

condition wherein an increased index indicates that the cancer is invasive.

15
[0139] In a further embodiment of the present invention, a method is provided for
distinguishing between non-invasive and invasive gynecological cancers, comprising:
(a) providing a sample from a patient;
20 (b) determining the level of two or more of AGR-2, midkine and/or CA125;

CA125, 1IL-6, 1I-8, CRP, SAA, SAP, midkine and/or AGR-2 biomarkers or AGR-2 or

midkine alone; and
© 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

25 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:

30 (a) providing a sample from the patient;
(b) detecting the level of two or more AGR-2, midkine and/or CA125; CA125,



92.8% AUC 0.933 0.984 Sensitivity 89.20% 89. 2% Specificity 89.60% 93. 9%
[ 02021 A conparison of all cancers is shown in Table 4. Table 4 Al Cancer
CAl 25 Bi onarkers Di agnostic Efficiency 92. 0% 95. 3% AUC 0. 951 0. 988
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IL-6, I1-8, 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) comparing the indices of probability over time wherein a decreased index

5 indicates that a patient is at a low risk of developing gynecological neoplasms.

[0141] In a further embodiment, the invention contemplates a method for determining the

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

10 (a) providing a sample from the patient;
(b) detecting the level of two or more AGR-2, midkine and/or CA125; CA125,
IL-6, 1I-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 provides an
index of probability of the patient having a gynecological cancer; and
15 (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.

[0142] In relation to determining the concentration of AGR-2 or midkine alone, an altered
concentration (i.e. an increase or decrease) in one or more of AGR-2 or midkine is deemed
20 to increase the index of probability of the presence of a disease condition. 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

25 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. |

30

[0144] In particular, the antibodies of the present invention may also be used in



Sensitivity 91.4% 92. 1% Specificity 92.5%97.6% - 52 - [0203] The
analysis verified a higher |evel of performance of the biomarker assay
conpared to a conventional CA 125 assay. This el evated performance |evel is
present when considering either all ovarian cancers or only those
classified as early stage (Stage | and I1). 5EXAMPLE 4 Di agnostic assay

[ 0204] Sanpl es conprising plasnma were allowed to thaw on ice, vortexed for
30 seconds then centrifuged for 5 mnutes at 14,000g. Dilutions of the

pl asma were then made from10 1:3 to 1:43 000 in assay buffer. [0205] In
total 149 ovarian cancer sanples, 212 co Brol sanpl es (includes 57
endonetriosis sanples) were submtted for testing. Ovarian cancers were
classified by conventional neans, as to their stage of disease progression.

For anal ysi sMstHghisiesheamiral gnalyeesfor pxagiile, &t ﬁ'@éelﬂularsaaﬁﬁpb@llnmbev@ewmot ed
as Early st %ﬁloﬁﬁg(e'?t 0% chlide ANY PMISRIPLAS A L&, %B@QS LSRaSEb a}g%g6]5

The Stage breakdown for the entire ovarian cancer séet Is own in
20Tabl e 5 Jecatiens, asl wguantitatizxgevdl pf expresgion] V

5 [0145] Cytochemical techniques known in the art for localizing antigens using light and
electron microscopy may be used to detect the biomarker. Generally, an antibody of the
present invention may be labeled with a detectable substance and a biomarker protein may
be localized in tissues and cells based upon the presence of the detectable substance.
Examples of detectable substances include, but are not limited to, the following :

10 radioisotopes (e.g. °H, C *S, 'L, P'I), fluorescent labels (e.g. FITC, rhodamine,
lanthanide phosphors), luminescent labels such as luminol; enzymatic labels (e.g.
horserédish peroxidase, beta-galactosidase, luciferase, alkaline phosphatase,
acetylcholinesterase), biotinyl groups (which can be detected by marked avidin e.g.
streptavidin containing a fluorescent marker or enzymatic activity that can be detected by

15 optical or calorimetric methods), predetermined polypeptide epitopes recognized by a
secondary reporter (e.g leucine zipper pair sequences, binding sites for secondary
antibodies, metal binding domains; epitope tags). In some embodiments, 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

20  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
25 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
30 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.



Nunber of sanples 28 62 46 8 [0207] The di sease type diagnosis for the
sanple set is contained in Table 6. Table 6 Serous C ear Cell Micinous

QG her Nunmber of Sanples 97 12 11 29 - 53 - [0208] ROC curves were
generated for the individual analytes which denonstrates their individual
di agnostic performance in detecting ovarian cancer. The results are shown

in Table 7 5Table 7 Anal yte Marker

-39-

[0147] Where a radioactive label is used as a detectable substance, the biomarker may be
localized by radioautography. The results of radioautography may be quantitated by
determining the density of particles in the radioautographs by various optical methods, or

5 by counting the grains.

[0148] Labeled antibodies against biomarker proteins may be used in locating tumor tissue
in patients undergoing surgery i.e. in imaging. Typically for in vivo applications,
antibodies are labeled with radioactive labels (e.g. iodine-123, iodine-125, iodine-131,
10 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
15  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:
20
(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 biomarkerg or the levels of AGR-2 or midkine alone or in combination with CA125
25  and subjecting the levels to an algorithm to provide an index of probability of the patient
having a gynecological condition; and

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

probability.

30 [0150] Alternatively, the present invention provides a method for detecting cancer in a

patient comprising:



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 0.6954 [0209] Furthernore, it was identified that a ratio
of CRP and SAP may produce inproved 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 10
concentration may relate to ovarian cancer. - 54 - EXAMPLE 5 Moddel i ng
[0210] Initial analysis used weka software to assess various conbi nations
of markers for 5 their discrimnation of4? di sease and control sanples.
This anal ysis was perforned by splitting the data sets into two randony
pi cked sets. One set was then used as a nodeling set to build a node

while the second data set acted as a validation group to determ ne t he
performance of the nodel with independent data. Additional analysis

exani ned identifigati gipvfingRtdnpishagand sirae | and 1) subjects, by
i ncl udi ng only ea??y gtagénéuz#gkts 10 a%% controls within the validation

group. In all cadds, eemiaqiaefter e with athantibadike whichtbindhso A€Redswitlkine,
relative to é&f’?SPﬁfkprr@,n@ﬁP,%AA%d%S@ tﬁgﬁax‘iet%ltg YGtermine the levels of two or

5 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

() diagnosing the risk of the patient having cancer based on the index of
probability.
10
[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.

15 [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

20 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, *°H, **C or the like. Other detectable substances which may
be used include antigens that are recognized by a specific labeled antibody, fluorescent

25 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

30 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



[0211] The best perform ng marker conbinations were then independently

anal yzed using a | ogitboost algorithmnodel. Results of this analysis are
detail ed bel ow 15 [0212] Analysis of nmarker conbinations with "All Stage
Cancer” and with "Early Stage Cancer” is summarized in Table 8 bel ow. Three
conmbi nations of markers were tested, the results for the validation set,
and for conbi ned nodel and validation (denoted "All Data") is presented for
conparison with CAl 25 alone. It can be seen that for all three nodels the
20 area under the curve for the ROC pIota is greater than that of CA 125

al one, indicative of greater diagnostic" grlity. Anal ysis of the ROC curves
found that in all but one data set, this increased diagnostic utility was
statistically significant. - 55 - Table 8 Validation Set Al Data (nodel
+ val i dat i orP'eBKsr The nugleptide nrofesymay alie beasdl i dhe dipeneds @f glispréersso
CAl 25+CRP+SARdI¥ing & bidmak&; MBftofioBihS tHe piddession 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
10 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
15 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.

20  [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

25 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.

30 [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



Statistical Significance Yes at 1%l evel Yes at 5%l evel Yes at 0.1%1 evel
CAl 25+1L-6+I L-8+rati o CRP: SAP + rati o SAA+SAP 0.984 0.976 0.971 Statistical
Significance Yes at 5% | evel Yes at 5%l evel Yes at 1% evel

CAl 25+rati o CRP: SAP + rati o SAA: SAP 0.977 0.946 ;

-42 -
resections.

[0157] Accordingly, the present invention provides a method of detecting cancer in a

patient comprising:

5
(a) providing a sample from the patient;
(b) extracting nucleic acid molecules comprising mRNA from a biomarker
gene or portion thereof from the sample;
(c) amplifying the extracted mRNA using the polymerase chain reaction;
10 (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,
15 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
20  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
25  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
30  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



0.966 Statistical Significance Yes at 5% 1| evel No Yes at 5%/ evel

[0213] In the above table, "CRP:SAP' neans CRP is divided by SAP;, "SAA SAP"
means SAA is divided by SAP. 5 [0214] It has been denonstrated that

i nprovenent on the diagnostic efficiency of CA 125 has been achi eved, the
conventional "gold standard" diagnostic assay for ovarian cancer, by
conbining it with other markers. 10 [0215] Three conbi nati ons of markers

wi th inproved performance over CAl 25 in diagnhosing not only all stage
ovarian cancer, but that two of these nagéer conbi nations are statistically
better than CA 125 in detecting early stage disease, a factor vital to
patient survival. 15 [0216] One marker included in these analysis is SAP in
rati o combinations with two gcute phase inflanmati on markers (CRP and_ SAA)
can be utili2dgvelpH %o%?fgfl,a“@w ghen quiput glatag GRmpyicsspBpareatidehardwag fobt
been |inked dsgsaM@inpaida4E hcompasse@by t hinfentiBh €gration of the assay
into a pathol ogy platform[0217] The Yevels or concentrations of

conbi nati ons of biomarkers enabl es the generation 5 of a predicted
posterior pr [

boman it h' dyatanouir Ketafhe fiecch] 881 OASERPbiE aRERAFo(RTy ARG,
ul timately pridva desecalogicaldepndision pndbahovariey cirmer thepa¢thahtomsmrigrgesubfectinat

sanpl e bein i ved fr. .subject. with or .withqut ,ovari cancer, The
nul ti mar ker gtéﬁdgzgfﬁ}étsttg iac&g%)s? gtyl/c al%giy 85(%6%%”%3’6@8 l%cfxfoglpf‘i}’a?é%%%gt% REUE hayng,
vari ous pat hied oopditirattho bisnaised sélectete fiehmiwe or hRorkesfe AGRO2, thllkine, and/or

concentrati f.the bi omarkers. Suc I ns e referred tq as
Iaboratory_?ﬂ§8$n§T18HmW§g§_ tn§§§gégéﬁ%iﬁ%ﬁﬁ?H§%§£$%V@P‘Hﬁm”e°fnf@
concentrat i oD-8d@R®, SAAt/ob SAPREKA 1East Sne@ITUEINSENL6 MLLY, ARG SAACshdlR SAP
centralize rocessing serve to generate a predicted probability index via

d [ Ve .
a mul tivdti dreaceatens pemidian i ad vegrethers 5 aiskerldhepatiest havdigat e
the likelihegRd Qhdia¥aRr is@hle&RRChe ttbRE 6] & féhlarhbla!t:l'og,urcgletgof%&é%ldgﬁd/&n 15
exanpl e of the report. Fi'gures 3a and b and Figures 4 an provi de
schemati ¢ r &sidkarryaendhen slonjteringndax ofpradfebiliteowss sime. i nto a LI MS. The
server is generally a client server such as a sinple object application

prot ocol (SOAP).
[0162] The second detected biomarkers may be the same or different to the first detected

15 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.

20
[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.

25 [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
30  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



[0218] In relation to Figures 3a and b, the user obtains data on the |levels
or concentrations 20 of the biomarkers. Two or nore of AGR-2, m dkine,

CAl 25, IL-6, I1L-8, CRP, SAA and SAP are selected. End station 1 generates
data in a transm ssible form The data are transferred to base station 2
via a conmuni cations network 4 and client serves (e.g. SOAP) 3. 25 [0219]
The processing systemthen generates an i ndex of probability and an

i ndi cation of the |ikelihood of the presence or absence of a disease
condition. This information is then tranéaerred to the end station 1. A
report is then issued (see for exanple, Figure 6). The schene is
represented in Figures 4 and 5. - 57 - EXAVPLE 7 Anterior gradlent 2

(AGR-2) [02 01 Ante |or radi ent, 2 GR- is the hu t he
cenent - gl an agpgxéecg e S S'\’ﬁé@egﬁeé?ﬁt?ﬂéﬁa%e fRTT Equeﬂ‘naé'ﬁ‘g‘ﬁﬁ%g | aevi s
(Aberger et al, Ipch E&Ulvﬁ%(cﬂa’(a ﬁ)théf&mﬁﬁevelsg&&)on&ﬂih%@odsmﬁjmﬁﬁnb%’ﬁe Been
shown to be a crUC|aI factor. involved in cellular differentiation and

devel opment MR FeddiRap: midkReLFBEstLctanled. 88X and nBAP feaather ues cvie pt s

for AGR 2 haymnh@fRiskRewAvdR, be coexpressed with oestrogen receptor (ER)
suggesting that AGR-2 may pla role in the differentiation of hornonally
r esponsi 10 br édst P@Acssng t%IWJ?SEW wA@n Wegogtim whichaheviddiaohisepse iRdex
Comun 251( 1Ly 311 116, 1998). 102211 Al though the AGR-2 gene contains a

si gnal sequence suggestive of protein secretion and the XAG 2 honol og has
been shown to be(@ ecr édtethimhg mheemtneséém suhjedbinXenadasconity thesefulbef gy et

al, 1998 su%{w% )%rvelul ) é:o%ra%ggnl ¢ vtledenc Vaﬁlgessq%gest that AGR-2 is
secreted into SCTEUF AT ?%ﬁﬁ AEVERE uman cancer patients.

[ 02221 Using a ré@bhbi ttrmfejﬁxhg)ﬁmlm(ﬁdfﬁtlbﬁeifllm satus e tagailbjedt tbunBRseAGR: Zhe Li U
et al, su F% Lt was shomn by i mmunohi st ochem cal staining that

i munor e CIIQQEP JUORBHEWOls 20 total |y absent in the epithelial cells of
nor mal human ovary whereas the ovarian epithelium of ovarian carci nona

patients dennnstrates di stinct cgtoplasnlc granular ir-AGR-2 stalnlng of
varyi ng i nt 8H&7k Gonvericaily. thiomatpd aensrallarfuithes sisdudescani ned (n = no ir-

ACR-2 was detectgdl i mashf ftﬁ&&eﬁeétmﬁhémghammggéem&e%ﬁéega@ E&el I's lining

i ncl usi on cysts denonstrated positive stalning ir- A series of
five ovarian sanf¥)es Wwwsfering iy 28a bleom othe opdt atianwen i bassustationd vish thee

serous) \wereg e nuci nous cysts in particular showed strong
ir-AGR-2 sté?ﬁ%ﬁgkﬁ ﬁﬁagﬁh?ly all columar epithelium Waker ir-AGR 2

stai ning was observed in scattered differentiated epitheliumof the serous
beni gn [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;
20 (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:
25 (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:
30 (a) transferring the data between the communications network and the first

processing system through a first firewall; and



cysts. In borderline serous ovarian tunors (n=5), approxi mtely 50% of
surface epitheliumwas generally i munostained for AGR-2 and this staining
was primarily seen within 30 conpl ex gl andul ar areas of the tunors. Four
out of five grade 1 endonetrioid tunors displayed strong ir-AGR- 2 staining
inthe myjority of epithelial cells, while the fifth case - 58 -
denonstrated ir-AGR-2 staining that was confined to approxi mately 10% of
the epithelium In three cases of grade 2 serous ovarian carci noma

di splaying rel atively poor cellular di ff_ﬁégnti ation and little gl andul ar
formation, ir-AGR-2 was detected in scattered cells, predomnantly within
the nore differentiated areas. Two additional grade 2 serous 5 tunors of a
nore differentiated papillary type appeared o display greater jir-AGR 2

i mmunost ai ni ng, WX h Hg?%erflﬁéﬁh%g%‘ gf“’t“feﬁ’é ﬂéip%"fshéllmf CEAPIRECSHOS SYIBS Of
four grade 3n%agwysecbidBfewvagXxanm ned, one tunmor denonstrated no ir-AGR-2
staining, while the remainder displayed distinct ir-AGR-2 in scattered
cells, predom nantly throughout the nore differentiated regions of the
tunmor. An adgiqt I : I ' [ ay
strong ir-A 31_’7t21'] ?tﬂgisﬁ?{nng ﬁgetsgl&gggl?)tg@sé?\f%iéﬁdogglggrtg\ga?gé??%%?%%%?t@én %f
cel | s than whslctsonined detadidior the algeri®dns dregugthediimolude: [ 0223] Overal |, the

i mrunost ai ni ng of_.epi thel. al ri var,j.an reing of variou es and
gr ades denonst ra@s t ‘éﬁ?%?lg-tk%%? !fggsgntgb(gbtéigtaégl?aesg Slglﬁ&gﬂl rp{%déaﬁwmfédi% of"
ovari an 15 @edess odh@malporsthmeronte dabadesamt in the epithelium of nornal
human ovary. Moreqver, the prom nent ir-AGR-2 staining detected in .

muci nous, endone CSi oi @an Iﬂéeasrepe(?%filpr%@t%ﬂed 3@“&%#&9%&%89}&@%9{ ESPTEIRS i al
tunors suggegkalidtéprobdBRity inRY. serve as a useful bionmarker that can define
mul tiple types of epithelial ovarian tunors. Furthernore, the present data
suggest hat al though ir-AGR-2 can be denonstrated in ovarian tunors of
varying grage72p@nhé %&ﬁ@ﬁﬁo@és@ingg ABRREH Be LOuIR 10T SariMable SRS BBMok TncliRifh O ade
tunors displaying nore highl |¥ferent| ated cells. The results are shown
in Figures ?toﬂéggledﬁl@mﬂ]edst @8ces denonstrated 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 25 obtai ned from
control, sef®ds] Thuoicthwdscanradsocinelade bevihg theandcadeteanine thg dath aning { Seclireper

gr oup) d ol ed. The pogle | asima s I wer.e.then .subjected to
affinit ;a}gdeg‘?ae‘/f ﬁ‘gen sesiire, Iy 8§ e%f“fn‘& gkl Bféftéf’ﬂ‘é“%sﬁ‘gﬁdev E °§31“I‘8?I I\ i pl e
Af finity Rehowsd a Bymbearoftfeatnes eshtloadiel dtliespeciveipabifign(s) s 2 mspRtid®dand
enhance thegﬁgobabi ity of det eft.i glg | ow abundance proteins such as AGR- 2.
The equi val BHfusgpse; emethosktypigalfyinelides causne e Bessistliondr s r om each pool were
Western bl otted @pi NUetereltheddde FAERNE daldd Vi sual i zed by chemi | um nesence
detection as described by Lieu et al, 2005 supra. Plasm obtained from
(b) determine a layout indicating the position of each feature on the array; and
20 (c) 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
25 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
30 subject with respect to a gynecological cancer or a subtype thereof or a stage of the cancer,

the base station including:



-59-. nucinous and clear cell ovarian cancer patients denonstrated a weak

i nmunor eacti ve species of approximately 18 kDa, consistent with the mass of
mat ure AGR-2, while control subjects and plasma obtai ned from serous
ovarian cancer patients showed no detectable irAGR-2 (Figure 9). Additiona
i mrunor eacti ve speci es of higher apparent nolecular nmass 5 al so appeared to
be expressed in a differential and tunour specific manner. 102251

Col l ectively, these data indicate that ir-AGR-2 is produced by ovarian
tunors and is secreted into the circulati@n. The differences in tissue
expression and in the |level of detectable ir-AGR-2 suggests that AGR-2 is
differentially expressed and secreted by 10 different ovarian tunor types.
Notwi t hstanding, it is proposeq that any alteration, i.e. an increase or
decrease in ir-AdR 2 @&ﬁ%%ﬁ?ﬁ@ ion is indicative of a gynecol ogica

condition. - 60 (b) EXAMddessind Sktesh, IR HkRESideNydiem befigidhstby {0l d- A, 1L-8 and
M dki ne [0226] Plasnma sanples were obtained fromindividuals with only
stage |, Hand 111 |e{d| 5rgpyesulyectdata fam;the pseryiiq g qopyryniqatiorsi sEwWerk, wer e

omitted as VR Gath BRERINIENSEs %&Q&HQ%?%SWWO Bpﬁof’evtginln?tlﬂleﬁ selO9Ed ﬁ%ﬁﬁ&'@g-
controls were al so assayed. [0227] patients an controls were ran omy
assi gned ? o Zeii¢iere, fdabi hed.dL-8 GRPISAA@Nd 8APAraubseljsct; for the purpose of
bi omar ker panel anal ysi,s. 8 . e et . .ai ned 74 djsease and
96 controls. Of these%? dié%gggﬂéaﬁﬁﬁgﬁ“ﬁggé%ﬁéﬁéﬁﬁ@@&B%°%%P%E§qb%§%Pﬁb,
havi ng val uesedeteweimed data; 35U/ M. OF the controls 4 were given fal se

positive results (e.g,...valyes >1= 35U/ flip.]n 5 testing. 1 0229

Usi ng | ogi t boost model IXQ %’l e%wgggbefs[t%sr gf{hﬁ S%IS Im\ﬁé"sor%ﬁg?f”.‘é‘lt © fgipds
nmodel only bfédenlgosithmiafipcdonat@ingahe eorhpdrisén;PAGiI tive result, and 3

di sease ﬁfnples f@lsely assigned as n g?tive for ovarian cancer (Table 9).
Table 9 B agnost {2 TeQ¥Piapd dndisyion; oedhersialile podic; suhiget 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.
15
[0177] The processing system may include:
(a) a first processing system adapted to:
(1) receive the data; and
(i1)  determine the status of the subject in accordance with the results of
20  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.
25
[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.
30

[0179] The processing system can be coupled to a database, the processing system being



True negatives True positives Sensitivity Specificity D agnostic Efficiency
CAl 25 7 4 92 67 90.5% 95. 8% 93. 15% CAl 25/ SAA/ L8/ MK 3 1 95 71 95. 9%

-47 -
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

5 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

10  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

15 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

20 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

25 (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.

30 [0185] The present invention is further described by the following non-limiting Examples.

Materials and methods relevant to these Examples are provided below.



99.0% 97.45% 20 [0230] Further analysis was perforned by testing for
significant difference between the ROC curves for CAl 25 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 CAl 25 results al one 25
(Figure 10 and Table 10). - 61 - Table 10 5 [0231] To validate the

per formance of the biomarker panel the second sanple subset, the validation
set, were tested in the nodel algorithm_,fhe ability to correctly classify
each sanpl e using the marker panel was assessed in terns of both
sensitivity and specificity nmeasures al ongside CA 125 alone, and also with
regards to ROC anal ysis. 10 [0232] The validation sanple subset as for

nodel ing included only stage I, Il and Il disease |evels and healthy
controls. Nqoﬁqgmﬂu)dmmrzmm aﬁsag@ f&rapb emdWHI-8 dsEel Uee bbtdinkdt #bml BivBad.
di sease and 13 control sanples were run through the nodel al gorithm

(Tables 11 dnidipyasghar Fng, PeaSiay) (CVDB1tg pregsure Seyumy Agtioid Acdgrumfgylord P
negatives FalnaecpQsiitd YRteid Wi JBeHRl Y58 LEhédplex. Additionally, CA125 assays were

5 performed on all samples using Roche assay kit performed on a Roche analyzer platform.
The Roche assay is an electrochemiluminesence immunoassay "ECLIA", where a
biomarker/two labeled antibody sandwich is coupled to microparticles. The microparticles
are magnetically captured onto the surface of the electrode. Application of a voltage to the
electrode induces a chemiluminescent emission which is measured by a photomultiplier.

10 _
[0187] Both midkine and AGR2 were measured by standard sandwich ELISA techniques

in a conventional 96 well plate format.

[0188] Immunohistochemical localization of immunoreactive (ir)-AGR-2 was performed
15 using affinity purified rabbit anti-AGR-2 antibody (Liu et al, Cancer Res 65 (9):3796-
3805, 2005). The antibody was diluted (1:500) in Tris-buffered saline containing 0.5% v/v
Tween-20 and 3% w/v skim milk powder and incubated with rehydrated paraffin sections
for two hours at room temperature. The sections were then incubated with a biotin-linked
anti-rabbit IgG followed by incubation with streptavidin-HRP reagent and ir-AGR-2 was
20 visualized using diaminobenzidine as chromogen. Sections were counterstained with

haematoxylin prior to visual examination.

[0189] Plasma samples from women with diagnosed ovarian cancer were obtained from
various hospitals or clinics denoted source I through IV. Control plasma samplés from
25 healthy individuals were obtained from the same sources. All samples when received were
stored frozen at -80C until processed. Additional control plasma samples from women

diagnosed with endometriosis were also obtained.
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EXAMPLE 1

Selection of biomarkers

[0190] The following biomarkers were selected for inclusion in a panel, with or without
5 CAI125: IL-6, IL-8, CRP, SAA and SAP. Additional biomarkers included midkine and
AGR-2.

EXAMPLE 2
Determination of index of probability
10
[0191] Figure 1 provides a diagrammatic representation of the modeling leading to the
algorithm used in the diagnostic assay. Training data in the form of the concentration of
biomarkers from patients of known disease status are subjected to multivariate analysis to
generate an algorithm. In essence, the assay is a diagnostic rule based on the application of
15 a statistical and machine learning algorithm. Such an algorithm uses the relationships
between biomarkers and disease status observed in training data (with known disease
status) to infer relationships which are then used to predict the status of patients with
unknown status. Practitioners skilled in the art of data analysis recognize that many
different forms of inferring relationships in the training data may be used without

20 materially changing the present invention.

[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"
25 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

30 or not the patient has a-gynecological condition.
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AUC SE 95% C CAI 25 0.956 i0.0193 0.914 to 0.981 panel
CAl 25 -

0.0184 Standard error 0.0222
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EXAMPLE 3

Development of assay

[0194] A CA125 assay was performed using Roche CA125 II kit and performed using
Roche E170 module analyser. A cut-off of value of 35U/ml was employed.

[0195] Based on product insert data the performance levels expected of the CA125 assay

are shown in Table 1.

Table 1
Cut-off Value (U/mL) Sensitivity Specificity
65 79% 82%
150* 69% 93%
190 63% 95%

*Level of optimal clinical value (as defined in Roche CA125 II kit).

[0196] The biomarker panel assays were performed using multiplex bead assays, on a
Biorad Bioplex 100 instrument. Samples included serous (64%), mucinous (7%),

endometrioid (10%) and mullerian (4%) types.

[0197] Based on pathology the cancer sample bank contained Stage I to IV ovarian

cancers.

[0198] Statistical analysis was performed to compare sensitivity and specificity of the

- conventional CA125 assay and the biomarkers assay.

[0199] This analysis used a randomly selected set of samples to generate an algorithm
model. The performance of the generated model was validated by prediction of a second
independent sample set. This provides sensitivity and specificity for both model and
validation sample sets. ROC curve analysis was conducted to compare statistical

significance between the biomarkers and CA125 results.




95% Confidence interval -0.0251 to 0.0619 z statistic 0.829
Significance level P = 0.407 [0233] Finally, the total outcone for al
sanpl es was conpared through the nodel by conbining both nodel and
validation results for conmparison with CA 125. [0234] Thus, the total
di sease population is 132 and our total control population is 209

I ndi viduals (Tables 13 and 14 and Figure 12). Table 13 Di agnostic Test
Fal se negatives Fal se positives True negatives True positives

-51 -

[0200] The model build and validation strategy is shown in Figure 2. Results are shown in

Table 2.
5 Table 2
All Stages CA125 Biomarkers
Diagnostic Efficiency 90.70% 94.00%
AUC 0.960 0.982*
Bootstrap Limits 0.924-0.988 0.966-0.994
Sensitivity 92.6% 91.2%
Specificity 89.6% 95.7%

*®

Statistically significant at the 5% level (tail area probability = 0.012)

[0201] Stage I and II ovarian cancers were then compared and the results shown in Table

3.
10 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%

15



Sensitivity Specificity D agnostic Efficiency CAI25 11 16 193 121 91. 7%
92. 3% 92. 0% CAl 25/ SAA/ 1L8/ MK 6 7 202 126 95.5% 96. 7% 96. 1% [ 0235] Wen
the ROC curves were conpared a significant inprovenent was found over CA
125 al one in diagnosi ng ovari an cancer.
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[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
10).

5 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

10 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

15 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 5.

20 Table 5
Stage 1 Stage I1 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

25



- 63 - Table 14 5 102361 Alternative al gorithm nodelings may be perforned,
e.g. bayesNET, NBTree, or AdaBoostM .
t he nodel i ng sanpl es Model Sensitivity Specificity Diagnostic Efficiency

Area Under Curve CAl 25 90.5% 95. 8% 93. 15% 0. 937 bayesNET 91. 9% 99. 0% 95. 45%

0.982 NBTree 93.2%

[0208] ROC curves were generated for the individual analytes which demonstrates their

individual diagnostic performance in detecting ovarian cancer. The results are shown in

See Tables 15 and 16. Tabl e 15 For
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Table 7
5 Table 7
Analyte Marker ROC Plot Area Under Curve
CA125 0.9600
CRP 0.8491
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

10 concentration may relate to ovarian cancer.




99. 0% 96. 1% 0. 961 AdaBoost ML 91. 9% 99. 0% 95. 45% 0. 991 10 Tabl e 16 For the
val i dati ons samles Mdel Sensitivity Specificity D agnostic Efficiency
Area Under Curve CAl 25 93. 1% 89. 4% 91. 25% 0. 956 bayesNET
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EXAMPLE 5
Modeling

[0210] Initial analysis used weka software to assess various combinations of markers for

5 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

10 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.
15
[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
20 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.



96. 6% 91. 2% 93. 9% 0. 975 NBTree 93. 1% 95. 6% 94. 35% 0. 963 AdaBoost ML 93. 1%

95. 6% 94. 35% 0. 970 [0237] As an exanpl e of the above, the ROC curve
conparison to CAl 25 is shown bel ow 15 for AdaBoost ML al gorithm nodel i ng
(Tables 17 to 19; Figures 13 to 15). - 64 - Table 17 Model set anal ysis.
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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

CAl25+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.

10  [0215] Three combinations of markers with improved performance over CA125 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.

15 [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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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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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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statistic 0.647 Significance level P = 0.517 Table 19 10 Conbi ned data

set.

10

15

20

25

30

- 58 -

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-AGR-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 arec 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 ez al, 2005 supra. Plasma obtained from

z
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EXAMPLE 9
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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.

65 -



AGR- 2 [ 0238] Fourteen ovarian cancer sanples, stage | and Il only, were
assayed alongside 16 5 fenmal e control plasma sanples, in an ELI SA devel oped
for the detection of AGR 2. [0239] Results indicated that AGR 2
concentrations are elevated in plasma fromearly stage ovarian cancer
patients as conpared to control sanples (Figure 16). 10 [0240] Furthernore,
when the disease group is split according to stage, i.e. Stage | and Stage
Il disease there is indication that as the di sease progresses the
concentration of circulating plasma AGR-2 continues to rise (Figure 17).
[0241] Correl ation anal ysis indicated thf0 there is not a direct
correlation, i.e. linear 15 relationship between AGR-2 and CAI 25, with a
cal cul ated correlation coefficient of 0.27. 0242] The capacity to inprove
di agnosi s usi ng A(}%Z was det er ni ned BY¥AVMH)iE Boost npdel i ng usi ng weka

sof tware. A nodel dé% %H%hﬂ?@g@g&g?m 0f %Wﬁgﬁ,&, 20 [ 0243]

For anal ysi s purposes one ‘was based on a 35 unit clinical
cut-off (Table 20). Table 20 Diagnostic Test False negatives Fal se

ROS {1 VES Tt 453 1A/l Ferl B8l Som RS b SAEAEH HanHABRT! 1 ©

5 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.

10
[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.

15 [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

20
[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

25 (Figure 10 and Table 10).
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Table 10
AUC SE 95% ClI
CAt26 097 0026 0890100969
_panel ; 0.996 0.00546 0.970 to 0.999
Pairwise comparison of ROC curves
CA125 ~ panel
 Difference between areas 0.0582
Standard error 10.0204
95% Confidence interval 0.0182 to 0.0982
 Z statistic 2.851
Significance level P =0.004

10

15

[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 alongéide CA125 alone, and also with regards to ROC analysis.

[0232] 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 (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/ 6 107 55 94.8% 94.7% 94.75%
IL8/MK




100% 100% - 66 - [0244] Further assessnent of clinical potential was nade
by ROC plot analysis of CA 125 al ongsi de AGR-2 al one, and al so the
posterior probability val ues determ ned by the nodel ed CAl 25/ AGR-2
conbination. 5 [0245] The ROC results indicate that the nodel ed CAl 25/ AGR-2
provi des superior clinical diagnostic performance to that of CA 125 the
recogni zed standard in ovarian cancer diagnostic testing (Table 21; Figure
19). Table 21  AUG SE95% CI  CAl 250. 85710. 0714 0.677 to 0.9581

AGR- 20. 87110. 0679 0.695 to 0.965! panel 0,99010.0185 0.862 to 1.000 10

Table 12
AUC SE 95% Cl

' CA125 0.956 0.0193 0.914 10 0.981 |
panel | 0975, ~ 00148: ~~ 0.9381t00.992
Pairwise comparison of ROC curve

CA125 ~ panel

Difference between areas 0.0184
Standard error 0.0222
95% Confidence interval v -0.0251 to 0.0619
z statistic 0.829
Significance level P = 0.407

y  [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 .0e45 00143 0916100967
panel 0985 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).



= 0.878 CAl 25 - panel

0.0691 95% Confi dence i nterval

Si gni fi cance | evel

Di fference between areas
-0.00204 to 0.269

0.133 Standard error

z statistic 1.931
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Table 17
Model set analysis.
AUC SE 95% ClI
CA125 0.937 0.0206 0.890 t0 0.969
panel | 0.991 0.00769 0.963 to 0.999
Pairwise comparison of ROC curves
CA125 ~ panel
- Standard error - T PO 00 MR B0 0PSO 0 020
95% Confidence interval |~ ~0.0146 10 0.0932
Z¢ statistic 2 .690
Slgmflcance level P =0.007
5 Table 18
Validation set analysis of ROC curves.
AUC SE 95% Cl
CA125 0.956|  0.0193 0.914 to 0.981
panel 0.970 0.016 | 0.932 to 0.990
Pairwise comparison of ROC curves
CA125 ~ panel
Difference between areas 0.0138
 Standard error ) 0.0213
1 95% ( Conﬂdence lnterval ] -0 028 to 0.0556
z statistic 0.647
Significance level P=0517
Table 19
10 Combined data set.
AUC SE 95% CI
CA125 0945, 00143 0.916 to 0.967
panel 0.980 0.00865 | 0. 9§9_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
P=0.017

Significance level




P =10.054"! AGR 2panel D fference between areas 0.119 Standard error
0. 06551 95% Confidence interval -0.00942 to 0.2481 1z statistic 1.816

Si gni fi cance | evel
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EXAMPLE 9
AGR-2

[0238] Fourteen ovarian cancer samples, stage I and II only, were assayed alongside 16

5 female control plasma samples, in an ELISA developed for the detection of AGR-2.

[0239] Results indicated that AGR-2 concentrations are elevated in plasma from early

stage ovarian cancer patients as compared to control samples (Figure 16).
10 [0240] Furthermore, when the disease group is split according to stage, i.e. Stage I and
Stage II disease there is indication that as the disease progresses the concentration of

circulating plasma AGR-2 continues to rise (Figure 17).

[0241] Correlation analysis indicated that there is not a direct correlation, i.e. linear

15 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.

20 [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




= 0.069 - 67 - [0246] Further nodeling was perforned to exam ne the
utility of CAl 25, AGR-2 and midkine in conbination. The result in this case
was 100% sensitivity and specificity were achieved, with no fal se positives
or fal se negatives, and an ROC val ue of 1.000 consequently. 5 [0247] A
second set of sanples conprising 61 Control and 46 Ovari an Cancer (Stages
I-111) patient plasma sanples were assayed. The results confirmthat plasm
| evel s of AGR2 are elevated in early stage ovarian cancer patients and
remain el evated throughout the latter st% es of disease. The changes in
AGR2 in all ovarian cancer sanples as welT "as 10 early stage sanpl es was
shown to be significantly different to control s (Kruskal Wal lis
non- paranetrl c. ANOVA fol lowed by Dunn's Multip ;garl son Test g gure
20). [0248] Pr’-%@r%lﬂhm#sgﬁg}%icgm%@eveatlﬂgthdn%ﬁesbéf @Crjqsanglipig F EA
i ndi cates thasngdasr £ER- 2%10%5 h§d QﬁB%@'do&’teﬁ&”%ﬁo@ﬁ&ﬁ@ Dﬂu&ed&%ﬁn&ﬁ%%e' n
di agnosi ng serous type and 15 | acks good di agnostic utility for other forms
of OVCA di senedeled(dR25/AGBvhcagrtieations el evation in the other forms of the
di sease. - 68 - EXIVIAPLE 10 M dkine with CAl 25 [ 0249] Pl asna sanpl es
were obtained fromindividuals with only stage I, Il and Ill level 5
di sease. Al [[0p4H] iTéintROWi tdsulIm\i(relicate\/t}dti sha geodetede CANR HAAEHR - asprweirles shymsier

whose st age ed co al so assayed
(02501 "1 BRI el e A GRS R oS eM A A ar iR oBef) ng
or validati Qii}aglaitﬁ teating €Table 2QFigune1Pur pose of bi omarker panel analysis. 10
[ 0251] Mbdel set contained 74 disease and 96 controls. O these 7 disease
sanpl es were negative by CAl 25 testing, having values lower than 35U nm. O

the controls 4 were given fal se positiygpie@sults (e.g. values >1= 35U/ trip
in CA 125 testi ng. 15 rn')'—wl Usi ng Inmf oost rmdellnn in weka software, a

model was Built. In this|mod&Conly 1 §€ntro| sanpl e was given a96% &
positive regy amnd 6 u bt‘(ﬁgszodllplos‘m,I* i sety assi gneu as l@t@ﬁ{ov(ygsg
%%Rz(gr > ot

ovari an can bl-e- . 0.@7.,‘ h--rredel-set-

] 0.695 to 0.965
panel 0.990 0 0185 » . 0.862t01.000
10 Pairwise comparison of ROC curves
CA125 ~ AGR-2
Difference betweenareas | T 700143
... 95% Confldence ‘nterval S NSO et e iRttt i A o 282t e -O 168 to O 197
Significance level v  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 e 0.119
Standard error 0.0655
95% Conﬂdence interval -0.00942 t0 0.248
Slgmflcance level P =0.069




D agnostic Test Fal se negatives Fal se positives True negatives True
positives Sensitivity Specificity D agnostic Efficiency CAI 25 7 4 92 67
90. 5% 95. 8% 93. 15% CAl 25/ MK

10

15

-67 -

[0246] Further modeling was performed to examine the utility of CA125, AGR-2 and
midkine in combination. The result in this case was 100% sensitivity and specificity were

achieved, with no false positives or false negatives, and an ROC value of 1.000

consequently.

[0247] A second set of samples comprising 61 Control and 46 Ovarian Cancer (Stages I-
M) patient plasma samples were assayed. The results confirm that plasma levels 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 Comparison 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

A elevation in the other forms of the disease.



51 95 69 93.2% 99.0% 96. 1%
testing for significant difference between the ROC curves for
and those of the biomarker panel results (positive predictive val ue).
ROC curves were significantly different at the level of P = 0.004, 25
I ndi cative of the superior performance of the biomarker panel over the CA
125 results alone (Figure 21). - 69 - Wth validation set [0254] To
val i date the perfornmance of the biomarker panel the second sanpl e subset,
the validation set, were tested in the nodel algorithm The ability to
correctly classify each sanple using the tfarker panel was assessed in terns
of both sensitivity and specificity 5 neasures al ongside CA 125 al one, and
also with regards to ROC anal ysis. [0255] The validation sanple subset as
for nodeling included only stage |, IR LK 10 di sease | evel s and heal t hy
controls. No stage |V or non-stage §aplSsiaVe4gz¢4 ncluded. In total 58

di sease and 113 control sanples were ruﬁgﬁﬁggﬂg%#the nodel al gorithm (Tabl e
23). 10 Tabl e 23 Di agnostic

[0249] Plasma samples were obtained from individuals with only stage I, II and III level

[ 0253] Further anal ysis was perfornmed by
CAl 25 testing
The

5 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.

10
[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.

15 [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
20  With model set
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/MK 5 1 95 69 93.2% 99.0% 96.1%

25

[0253] Further analysis was performed by testing for significant difference between the

ROC curves for CAl125 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).




Test Fal se negatives Fal se positives True negatives True positives
Sensitivity Specificity D agnostic Efficiency CAI25 4 12 191 54 93. 1% 89. 4%

91. 25% CAl 25/ K 7

10

15

20

With validation set
[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

- 69 -

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%
CAl125/MK 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 | Diagnestic
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%




6 107 51 87.9% 94. 7% 91. 3% Conbi ned nodel + validation set [ 02561
Finally, the total outcone was conpared for all sanples through the nodel
by 15 conbi ning both nodel and validation results for conparison wth CAl 25
(Tabl e 24). 102571 Thus, the total disease population is 132 and the total
control population is 209 individuals. 20Tabl e 24 Di agnostic Test Fal se
negati ves Fal se positives True negatives True positives Sensitivity
Specificity

-70 -

[0258] Those skilled in the art will appreciate that the invention described herein is
susceptible to variations and modifications other than those 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
5 orindicated in this specification, individually or collectively, and any and all combinations

of any two or more of said steps or features.



D agnostic Efficiency CAI 25 11 16 193 121 91. 7% 92. 3% 92. 0% CAl 25/ WK 12 7
202 120 90.9% 96. 7% 93.8% - 70 - 102581 Those skilled in the art wll
appreciate that the invention described herein is susceptible to variations
and nodifications other than those specifically described. It is to be
understood that the invention includes all such variations and
nodi fi cations. The invention also includes all of the steps, features,
conpositions and conpounds referred to or indicated in this specification,
individually or collectively, and any aqqlqll conbi nati ons of any two or
nore of said steps or features. - 71 -
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14(4):1065-1072, 2008 - 73 - IMS: 1. A nethod of allowing a user to
determ ne the status of a subject with respect to a gynecol ogi cal cancer or

subtype t her\ﬁﬁﬁﬁr?étta%;@%gcgcercﬁ%}gvrgf):1%@?—16% ?g% conpr i sing: (a)

receiving data in rmof § or con rations of CA 125 and one or



nore of AGR-2, m dkine, CRP, SAA and SAP fromthe user via a communications
net wor K; (b) processing the subject data via a nmultivariate anal ysis
to provide a disease index val ue; (c) determning the status of the
subj ect in accordance with the results.of the disease index value in
conpari son with predeterm ned val ues; and (d) transferring an

i ndi cation of the status of the subject to the user via the comrunications
network. 2. The nethod of Claim1l wherein the nethod further conprises:

(a) having the user determine the data using a renote end station; and

(b) transferring the data fromthe end station to the base station via the
comuni cations network. 3. The nethod of aim1l or 2 wherein the base
station conprises first and second processing systens, wherein the nethod
conpri ses: transferring the data to the first processing system

)
(b) transferrgﬁd‘@kgzdata to the second processing system and (c)
causing the first processing systemto performthe nultivariate anal ysis
function to generate the di sease index value. 4.The_ nethod of any one of

Jainms 1 to 3lwherfemathohel shewingc yser toBlemipR{hF Stas of a subject Yith reppegl@fder i ng

the results of, tOgo i dahdtRbd AbGpARaLNDt SiadeQf EABerf thé MbthOd @HFiSINEY System
and (b)“causing the first processing systemto, determne the status

of the subject, {874 weadvimphéatnisitholeraef Ereds i nenErionhot hel et aee or
conprises at }&as AR 20%ridkine, CRP, SAA and SAP from the user via a communications

network;
(b processing the subject data via a multivariate analysis to provide 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.

2. The method of Claim 1 wherein the method further comprises:
(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.

3. The method of Claim | or 2 wherein the base station comprises first and second
processing systems, wherein the method comprises:

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

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

(c) causing the first processing system to perform the multivariate analysis

function to generate the disease index value.

4, The method of any one of Claims 1 to 3 wherein the method further 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.



(a) transferring the data between the conmunications network and the first
processi ng systemthrough a first firewall; and (b) transferring the
data between the first and the second processing systens through a second
firewall. 6.The method of daim5 wherein the second processing systemis
coupled to a database adapted to store predeterm ned data and/or the

mul tivariate analysis function, the nethod conpri sing: (a) querying

t he database to obtain at |east selected predeterm ned data or access to
the algorithmfromthe database; and (b) conparing the sel ected
predeterm ned data to the subject data or, generating a predicted
probability index. 7.An assay for determ ning the presence of a
gynecol ogi cal cancer in a subject, said assay conprising determning |evels

of biomarkers.in bi ol.oqi . S | e. from.sai d subj whergin said
bi onarker is CAl Zgnﬁr?lftha?? °f§1§1‘§? g&ﬁ%relgél?eer%etﬂéo c??’%rlrijﬁegA%%ait,on . SAA and SAP
wherei n an al terat(@opn iranstetng tawelag efwdeh ehebtammmaidedors meel@k iaue theofimt

control is indicative of the subject having or not having the cancer. 8. The
assay of d ai H’i"?“%?yé’ie'ﬁﬂ%’ﬁ'éghlagb%ﬁge“@?’?”ﬁe bi omarkers are subjected to a
mul tivariate anal y8) s ahgferringhthe danbdetatadthé fiosmaad fherssdondt pokstigesydase of
data conpri sig&g}the | evel s @f the sanme bi omarkers from a subject of known
status with r&SpERE SEPGHE ®ancer wherein the al gorithm provides an index
of probability of the subject having or not having the cancer. 9.The assay

of Claim?7 or_8 rein th ubj ect, i.s h . o one of
Clains 7 to 96'\/\/n\<,a\ﬁ§f’ r?le{t}}?g 0gy(?%aelco C})‘éhlelgcli &l(e:asg%gg P foicgsg;\ggsygﬁggﬁﬁc&e%gg % st age
t hereof or a datibpkiadatddan stareipgédagrmingt dafarapdor the nipBivaridd analilsis farsgary thef any

one of d ai msm7thotdo Ir1n ﬁé/lvherei n the levels of the biomarkers are determ ned
by nonitoring BIndi’ng o> t he biomarkers to inmobilized | i gands. 12. The

assay of C ai m || (adhermieryinghibe |dagbase t¢ obwaim atnleisbeelgctesl pradedemingdtdaineqr hybri d

or access to the algorithm from the database; and

(b)  comparing the selected predetermined data to the subject data or generating

a predicted probability index.

7. An assay for determining the presence of a gynecological cancer in a subject, said
assay comprising determining levels of biomarkers in a biological sample from said
subject wherein said biomarker is CA125 and at least one selected from AGR-2, midkine,
CRP, SAA and SAP wherein an alteration in the levels of the biomarkers relative to a

control is indicative of the subject having or not having the cancer.

8. The assay of Claim 7 wherein the levels of the biomarkers are subjected to a
multivariate analysis 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 cancer
wherein the algorithm provides an index of probability of the subject having or not having

the cancer.
9. The assay of Claim 7 or 8 wherein the subject is a human.

10.  The assay of any one of Claims 7 to 9 wherein the gynecological cancer is ovarian

cancer or a stage thereof or a complication arising therefrom.



antigen binding fragment thereof. 13. The assay of C aim 12 wherein binding
of a biomarker to an anti body is detected by ELISA, ECLIA or other
i mmunoassay detection system 14. The assay of any one of Cains 7 to 13
conducted prior to, during or follow ng therapeutic intervention. 15. A
panel of ligands to biomarkers for the detection of a gynecol ogi cal cancer
in a subject, said panel conprising agents which bind specifically to CAl 25
and one or nore of the biomarkers AGR-2, m dkine, CRP, SAA and SAP wherein
an alteration in the |level of the biomarkers is indicative of a subject
havi ng or not having a gynecol ogi cal cangir. 16. The panel of Caim15
wherein the | evels of the biomarkers aré’sSubjected to a nultivariate
anal ysis generated froma first know edge base of data conprising the
| evel s of the sanme biomarkers from a subject of. known stfa us. Wi th respect
to the cancer lhherBierseral anygeneiof (iaims G 4& whersin; hrfavelse 43? g‘x?ﬁﬁfkle’istafle of the
subj ect havi ngeQim;RAty BRWidEe bidGing 3NGE biomarkers Idigniddiligdd 1gkndsl ai m 15 or 16
wherein the agents are inmobrilized to a solid support. 18. The panel of
any one of Clains 15 to 17 wherein the agents are anti bodi es or
derivatives, kybrigs.@hy anthaenr Phéeth 8@ lohrUvenkitibbdiesreaderivatil®, hybrik bt
conprising a conposition of matter conprising the elements [X]," Y and
[Z]", wher ei nantigen brgding Sagmenighgrédiand to the biomarker CAI25 and n is 1; Y
is aligand to a biomarker selected fromthe |list conprising, at |east one
of CRP, SAA and SAP; and Z is a ligand.to a _biomarker selected from m dkine
and AGR-2 andldn i dhpasspy of Clame 1% vhereig bindise of §Radien ?neaé’gg?@sls td‘étwedm
facilitate degyermEAAMCIIA RbthtMgintabeaHdeRétoasysiim. bi omar ker binding to a
| igand wherein in use, the levels are subjected to an al gorithm generated
froma first know edge base of data conprising the |levels of the sane
bi omarkers from aTaslkisREbf afy JaBAMTIAHATUS 1Dichiduties peattot during @y fidbeokggi cal
cancer wherein the al gorithm provi des an index of probability of the
subj ect havi ngr?)‘fe“‘l‘FdPeﬁ’SWF"t‘?g the cancer. 20.A panel of markers conprising
the list [X]," [Y], and [Z]," wherein: Xis CAI25 and nis 1; Y is a marker
selected f ron?SFRPA pSanAéAE\ o?%(gjmﬁsAﬁy I\)Ax{gr%{lr Errs] fc))(r tkes degec?lgn g‘f a g‘yr}l%cologica] cancer in a

subject, said panel comprising agents which bind specifically to CA125 and one or more of

the biomarkers AGR-2, midkine, CRP, SAA and SAP wherein an alteration in the level of

the biomarkers is indicative of a subject having or not having a gynecological cancer.

16.  The panel of Claim 15 wherein the levels of the biomarkers are subjected to a
multivariate analysis generated from a first knowledge base of data comprising the levels
of the same biomarkers from a subject of known status with reépect to the cancer wherein
the algorithm provides an index of probability of the subject having or not having the

cancer.
17.  The panel of Claim 15 or 16 wherein the agents are immobilized to a solid support.

18.  The panel of any one of Claims 15 to 17 wherein the agents are antibodies or

derivatives, hybrids or antigen-binding fragments thereof.

19. A kit comprising a composition of matter comprising the elements [X],, ¥ and [Z],

wherein:



Zis tw or nore of AGR-2 and m dkine and/or CA 125 and mis 0 or 1;
wherein at | east one of x or mis 1. 21.The kit or panel of Claim19 or 20
wherein the ligands are i mobilized to a solid support. 22. The kit or panel
of Claim21 wherein the ligand is an anti body or a derivative, hybrid or
anti gen-bi ndi ng fragment thereof. 23.The kit or panel of Caim21l wherein
the reagents to facilitate detection conprise |abeled antibodies to a

bi omarker. 24.The kit or panel of Caim2l1 wherein the |igands are

anti bodi es or derivatives, hybrids or antigen-binding fragments thereof. -
77 - 25.Use of l|evels CAl 25 and one or ITZ e of AGR-2, m dkine, CRP, SAA and
SAP in the generation of an assay to defett ovarian cancer or other

gynecol ogi cal cancer in a subject. 26.Use of Claim25 wherein the subject
is a human fenml e, 27.A ,tho r toring the progression of a

gynecol ogi cal éﬁﬁ%qnd“hth &‘n('(O Al2 Gﬁ‘iﬂ di ng: (a) providing a
sanple from aYpi@'(all@ﬂId toablomarkeé Blecttat fRmTiha ilifgompPesitgs ueleasd bndCéf ARG Sand one
or nore of AGR mﬁzwnaﬁrl ne, CRP, SAA and SAP bi onarkers and conparing the

|l evels to a ¢ control database to provide an index of probability

of the patieng idwlidan@toa EHHMEKD bd@ted @omanidRiaE andaAGR-2 and mis ¢ 691,r epeat i ng
steps (a) and (b) at a later point in tinme and conparing the result of step
(b) with the result of step (c) wherein a difference in the index of
probabi lity i theikkdfuethér dbﬂupﬁﬁmg heganogr esiitann daémﬁdaeon:aﬁmr cdrﬂemﬂaﬁonpafti ent.
28. A. nethod f.or deter

ni n t her . or not a neco gi.cal,cance
benign in a pHPPERE ¥y ?H?ﬂg wherein' in, Usf, %’F PRy tﬁﬁﬁ? rg8ﬂ§hfnhe
pati ent; gener@bd fEbed ar ﬁlsmkn@wltectge basy eif dafa Gb@lh;iﬁmgrtﬂe derelsobf ner eanef

AR-2, m dki exéma(r:ﬁel:r)é from a subject of known status with respect to a gyhecological cancer wherein
the algorithm provides an index of probability of the subject having or not having the

cancer.
20. A panel of markers comprising the list [X],, [Y]x and [Z]m wherein:

XisCAl25andnis I;
Y is a marker selected from CRP, SAA and SAP wherein xis 0 or 1; and
Z is two or more of AGR-2 and midkine and/or CA125and misOor I;

wherein at least one of x ormis 1.

21.  The kit or panel of Claim 19 or 20 wherein the ligands are immobilized to a solid

support.

22.  The kit or panel of Claim 21 wherein the ligand is an antibody or a derivative,

hybrid or antigen-binding fragment thereof.

23.  The kit or panel of Claim 21 wherein the reagents to facilitate detection comprise

labeled antibodies to a biomarker.

24.  The kit or panel of Claim 21 wherein the ligands are antibodies or derivatives,

hybrids or antigen-binding fragments thereof.



SAA and SAP bi omarkers and conparing the levels to a control or control

dat abase to provide an index of probability of the patient having a
gynecol ogi cal cancer; and (c) nmonitoring the indices of probability
over time wherein a reduced index over tine indicates that the cancer is
beni gn. 29. A nethod for distinguishing between non-invasive and invasive
gynecol ogi cal cancers, conprising: (a)providing a sanple froma patient; -
78 - (b) determining the level of CA 125 and one or nore of AGCR-2,
m dki ne, CRP, SAA and SAP bi omarkers and conparing the levels to a control
or control database to provide an index 9; probability of the patient
havi ng a gynecol ogi cal cancer; and “""{c) conparing the indices of
probability over time wherein an increased index indicates that the cancer

is invasive. 30.A nethod far termning t ot ent.i.al LS 0 tient of
devel opi ng gyﬁ%co“&ﬁﬁgngﬁgéﬁg§§W§?e85W&FPZ%§§?£'nlk”w’c?g)gﬁégggégﬁﬁla
sanpl e fromthe feadratRAlaf an assay to (dBkctdEhédnntanean@r biver perallogifal CAlc2Sinand one

or nore AGR-2, m dkine, CRP, SAA and SAP bi omarkers and conparing the
level s to a cIBFol or control database to provi de an index of probability

of the patient having a gynecol ogi cal cancer; and (c) comparing the
i ndi ces of prgopability over tine erein. a.decreased index indicates that a
patient is atag |6&???@%ﬂ%§5H%%@P@%Fﬂﬁ”@?ﬁé%%ﬁb%?@%I neopl asns. 31. A net hod
for detecting a gynecol ogical cancer in a patient conprising: (a)

provi ding a sgnple fr he ti.ent ; . é contacting the sanple with
an anti bodi es*Whi &mﬁﬁ?‘ﬁ%%{rd“@“ﬂ%%gﬁ@ £oneo f r gcottlﬁglcﬁtﬁ-g’ﬁ?r i ﬁﬁné, CRP,
SAA and SAP bicaipesikers to determne the |evels of CA 125 and one or nore
AGR- 2, rnidkine, CRP, SAA and SAP bi omarkers and conparing the levels to a
control or control database to provide an index of probability of the
patient having a @ynecmbddingabampienfeet a paieolt; (c) diagnosing the risk
of the patient haying a, Q¥ACCQlAg.r8t cKP%EE oRAS GO AGR-2, midkine, CRP,

SAA and SAP biomarkers and comparing the levels to a control or control database to

provide an index of probability of the patient having a gynecological cancer; and

() 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 cancer in the patient.

28. A method for determining whether or not a gynecological cancer is benign in a

patient comprising:

(a) providing a sample from the patient;

(b)  determining the level of CA125 and one or more of AGR-2, midkine, CRP,
SAA and SAP biomarkers 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.

29. A method for distinguishing between non-invasive and invasive gynecological

cancers, comprising:

(a) providing a sample from a patient;



the index of probability. 32. The nethod of any one of Clainms 27 to 31
wherein the | evels of the biomarkers are subjected to an algorithmto
provi de the index of probability. 33.The nmethod of any one of Clains 27 to
31 wherein the patient is a human. - 79 - 34. The nethod of O aim 33
wherein the condition is ovarian cancer or a conplication therefrom 35.
The nmet hod of any one of clains 1 to 6, wherein step (a) al so conprises
receiving data in the formof levels or concentrations of IL-6 or IL-8 from
t he user via a conmunications network. 36. The nethod of any one of clains
7 to 14, said assay further conprising ﬂﬁﬁernining | evel s of the biomarker
1L-6 or 1L-8 in the biological sanple fromsaid subject. 37. The panel of

| i gands of any one of clains 15 to 18, wherein said panel further conprises

agents which bind specifically, t h ' I - b RidkimeScrB NE
met hod of any one (®f cfAHRY hei%v%ﬁ%&i@%ﬁ@ér?eg%,r%\ﬁ%@g?% é?’épl(b) f’urt her
conpri ses det g4Aiand 8gPtHi@mdrerebndofomphringithe feaelk ¢y 2 kont®! or ceritroBdaigpdseciénpar i ng

the levels to a.control or tr dat. 0 [ i.ndex of
probability off°f eea"dﬁ‘fef‘é’ﬁ{’mﬁ%\’j}%%lﬂée %@%ﬁ%‘ﬁ‘%ﬁ ggg%cg}égﬁgec?&e}’%gf The net hod
of any one of cl aids 3dnipariBdthe wkeesofipratabifity(dypr firae wherein @o ripardasedgindex
contacting the,s le . wth antiggpies whi ch bind to the biomarker IL-6 or
1L-8 to deter%?ﬁ%ggﬁgﬂfé$59353¥ t'fe bi omarker 1L-6 or IL-8 and conparing
the levels to a control or control database to provide an index of

probabi lity O3f0. t hg %aét&imﬁn&“orhéle\{érgﬂlir?g g%n%gf%ﬁgi x‘?&l t 3N p&fient of developing

gynecological neoplasms, comprising:

(a) providing a sample from the patient;
) determining the level of CA125 and one or more AGR-2, midkine, CRP,

SAA and SAP biomarkers 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)  comparing the indices of probability over time wherein a decreased index

indicates that a patient is at a low risk of developing gynecological neoplasms.
31. A method for detecting a gynecological cancer in a patient comprising:

(a) providing a sample from the patient;

()] contacting the sample with an antibodies which bind to CA125 and one or
more of AGR-2, midkine, CRP, SAA and SAP biomarkers to determine the levels of
CA125 and one or more AGR-2, midkine, CRP, SAA and SAP biomarkers and comparing
the levels to a control or control database to provide an index of probability of the patient

having a gynecological cancer; and
(9] diagnosing the risk of the patient having a gynecological cancer based on

the index of probability.

32.  The method of any one of Claims 27 to 31 wherein the levels of the biomarkers are

subjected to an algorithm to provide the index of probability.

33.  The method of any one of Claims 27 to 31 wherein the patient is a human.
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34.  The method of Claim 33 wherein the condition is ovarian cancer or a complication

therefrom.

35.  The method of any one of claims 1 to 6, wherein step (a) also comprises receiving

data in the form of levels or concentrations of IL-6 or IL-8 from the user via a

communications network.

36.  The method of any one of claims 7 to 14, said assay further comprising determining

levels of the biomarker IL-6 or IL-8 in the biological sample from said subject.

37.  The panel of ligands of any one of claims 15 to 18, wherein said panel further

comprises agents which bind specifically to the biomarker IL-6 or IL-8.

38.  The method of any one of claims 27 to 30 or 32 to 34, wherein step (b) further
comprises determining the level of the biomarker IL-6 or IL-8 and comparing the levels to

a control or control database to provide an index of probability of the patient having a

gynecological cancer.

39.  The method of any one of claims 31 to 34, wherein step (b) further comprises
contacting the sample with antibodies which bind to the biomarker IL-6 or IL-8 to
determine the levels of the biomarker IL-6 or IL-8 and comparing the levels to a control or

control database to provide an index of probability of the patient having a gynecological

carcer.



