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Seprase as a marker for cancer Description The present
invention relates to a nethod aiding in the assessnent

wWoRoeanees . It di scl oses the use of the human PCT/EP2008/010385

fi broblast activation proteln (FAP/seprase) as a

uni versal marker of different cancer types. Seprase
aids in the assessnent of pul nonary or |ung cancer
(LO or of colon cancer, e.g. of non-small cell lung
carci noma (NSCLC) or colorectal cancer (CRC), but also

i kely of other specific cancer . Such
speci fic cancer ty%%gngng%gﬁrerg agus head and

neck cancer, stomach cancer, bile duct cancer,
pﬁﬂs.uaﬂsacancer ki dney cancer, cervix cancer, ovary
cancer, breast cancer, bl adder cancer, endonetrium

?gfkg éég{t éﬁg&ﬁlbﬁtl%la@é%ei mefHydt h@fn@the aEseW'df'chMcer It

ssessi ng cancer
shigpses thepse e therg ablottcrshvatgp Ré%{%‘&r {Eﬁg’/seprase) as a
Sefivasd markeaiof &ﬂ’@ﬁhe cah&istlypmpra@é asBpIm siee @%ssment of
emg., be ust in e(y % geﬁt}]ﬁcu on of capcer o R
ilinonpgert Rinecsinst g3eN ot pL<hiRE SRty s° Bh 7Rk ghall il lung
CGandeoma € NSCLE) ar namj@ectpludinicer G@KE)(; fput Iahbllécnlgeofdfﬁbpn speecific
ar 8§§adcgr dﬁ%ﬁ%%e@i@ic% Célh% ggngforlphg %e% eagd neck

racteri ze e pro uct nce SOCI ate
nfﬂrlkfér stprrwb.cagcerch#c dRcta@eer ﬁﬁ%e%r@flé‘frrnglda\% CARGERGCErVIX

t@h&r' rbvhll‘}e cAhRP Us&aﬁn@adc@r,tﬂﬁd@i’dtdn)éetf |éﬂd@¥ne@1ﬁu1ﬁncancer or
i ndi vid \/\1‘3 carries cance Is Thej r

L&regmefaaf% et s%flﬁﬁ%fe oG Mefgd 101 SasSsing cancer
clarai :ﬂhgeﬂl Qn@ﬂgdeeﬁrsdafrtdnlamcmda&@aﬂ byl megastihi@g seprase in said

dl S%ZS z\/Ieasg H?%? gzras% §an n, % é Hierda}{'nqhg @eﬁf}ﬁde%c%o%' dFancer
eved evel 1n t'he co
Gfr id |tb%\aSEellylnng pEpatients wlrmmé@g@mrgw- det ecti on of

these proteins is an advantageous and proni sing

Wc@@?é?nzﬁﬁ! a txﬁ]ﬁ‘oﬂf}tﬁgﬁ%aﬁh QhalkeaBE ﬁés ite prodedsi i WeddctibA and
st age di agnpsi s Q preval ent,

ear | e nost
FroRr- Lt alle a6 & Secentriepy (t%oproq? neghtdicet prepeiated
angrkep pedteias. G(Earitaﬂﬁﬁba(lﬁa@roteﬂsa&rmﬁ&ind H@tﬂirlhalhé tissues and in
t her apeuti ¢, approa t unor
ShF 688y s R RroRT Rl SheBIS Y Rahor el Byls uspally are
tlowait terarlyistageshifshogirciabgsnit progreanand ingrasse mrngotd)d déscase's
o ggloﬁgl% Bﬁfggh Qa%kgcﬁibéﬁmsaa?gogs)er@d(‘sﬁgmdgaat dQ%Pea8¢d level

ove
1n the course of disease progression. The sensitive detection of these proteins is an
advantageous and promising approach for the diagnosis of cancer, in particular in
an early stage diagnosis of cancer. The most prevalent cancer types are breast

cancer (BC), lung cancer (LC) and colorectal cancer (CRC).
The most important therapeutic approaches for solid tumors are:

a) surgical resection of the tumor,

b) chemotherapy,

c) treatment with biologicals, like anti-tumor antibodies or anti-angiogenic
antibodies and

d) a combination of the above methods.

Surgical resection of the tumors is widely accepted as a first line treatment for early

stage solid tumors. Most cancers, however, are detected only when they become
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Surgical resection of the tunors is widely accepted as
a first line treatnent for early stage solid tunors.

wormp/otanter s, however, are detected only whenP€TER2008/010385

becomesynptomatic, i.e. when patients already are in a
rather | ate stage of diseasepprogression. The staging

of cancer is the classification of the disease in

terms of extent, progression, and severity. It groups
Q&ﬁip@cﬁmﬂm i ientwhe0 phtiaits géreadyalare a i omstherahtbeatagadef disease
aI_ ressorognosns and the choice of therapy. The

dirPEStent stages of CRC used to be classified

according to Dukes' stages A to D, Today, the TNM

SW staging efheanvestis whe e?afSIGgaé@nc phdhe fdiseasei b tesmst pk extent,

% E@l&f"lanﬁ)‘sﬁzﬁ‘éﬂ Ok g F&{F%ecrancértpaﬁ@ﬂrs%§Qﬂit5geﬂ9rahzatlons can be
intérnationally accept uni.f orm st agi ng system
Tﬁ%‘?‘eeabé’l“épi%ﬂ@%s b‘é&"& chaice gbtheEPYT (the extent of the
primary tunor), N (the status of regional |ynph nodes)
art dvffétehestpgee SEARE wed abbe tasifid adt@idanttommilastsages) to D.

T TP RSP P o o
\M(tetne lof pahceCHt repeadents alt iMleGlationally acaeptod wififokl st@magﬁystem
-FH{E’Q b th?ée)gaglc%qhmlgp T GRO&tentIYiRe #)piﬁ‘la-ﬂ/\IMrﬁgﬁt NS(thSstatus

termned the patients are grouped into di sease
sqfargé@n@lﬂamphrr@de@mdekfl fhe RessaRcerRmbeence of shyjamHgmetgstases)-
I THeO TINKMIWEritRrih \ar® dlﬂlsllélﬁb thie @@@@ngﬂﬁtrfﬂdt&ﬁﬁs &JiibAJRgainst

Py v Qe dserse (ETTIIE aRafRon s@%ﬁt

LT dinoarmdsixthtetl #loinn 2028 dOnge thie IiNM statueis deteanined thé plidnts are

?}8}%{2& ?dqglséﬂlsﬁ% ?és%ﬁﬁsﬁe LRqes b?’ﬁ@hah%uﬁ?&?ﬁg hﬁ!gir%@ form I to
earl | agnosi1 s cancer
tIVawigh &Y é»smgcshtammt:arﬂm@@qdélsqgmgmsm FtﬁgI(!R@nd UICC dlsease

NRdged e@r@éspbﬂm s,acqafothaeascsﬁb% 68 thToRbIvER; TIbRMaRENEBH Sobin
tunDr %{ina enoma. Therefore, best prognosis
Hab[ea?%%gelﬁ%ﬂ t)éulﬁfi“agnosed at the adenoma st age.
Patients diagnosed as early as in stage Ti , NO MO or
T1-3; NO Mlernelationed T&NM ptagpgydnd Pli(ediseasostegdshan 90%
chance of survival 5 years after diagnosis as conpared
t of B1GCURELsE stk Vi Val T @ldin@f oy <A@l or PM&SQ&%

di @gnosed whemnm drstar lTlllb‘l dbldb&i\] re daired

pr ft Current detedtitbn nmethods i ncluding BgH-ng

met $tegtsl, such as x-rc\TloTZnucI edrNG esonance IM\le ng in

t hesitye MAQht at | east qpartial |y by appropri aivo for use
as $”} geeﬁlgral screeni ngrtom Hov»g\y(fr, They are, Very

AN nr\f nFFr\rr

cos or-glable—to—-heglth—care—systens—for—a—
gen%tﬁﬁlma‘hd broad usé ilnTAnss sdMEeni ngs of [IM{ ge
nuniegesIIF  subj ect's, |[@3;Tiécul ar [|\NT or subj e¢t0 wi t hout

anysd Jfc SYMPLoms. | opy T N2 MO
Stage IV Any T Any N M1

What is especially important is, that early diagnosis cancer, e.g. of CRC translates to
a much better prognosis. In CRC malignant tumors of the colorectum arise from
benign tumors, i.e. from adenoma. Therefore, best prognosis have those patients
diagnosed at the adenoma stage. Patients diagnosed as early as in stage Ti;, NO, MO
or T1-3; NO; MO, if treated properly have a more than 90% chance of survival 5
years after diagnosis as compared to a 5-years survival rate of only 10% for patients

diagnosed when distant metastases are already present.
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Thus, it is an object of the present invention to
provide a sinple and cost-efficient procedure of tunor

Waweosnents, e.g. to identify individuals sSuspEEPPS/010385

havi ng cancer. For this purpose, a general tunor

mar ker which is detectable i.p_body fluids, e.g. blood

or serumor plasma or a panel of such markers, would

be desirable. A nunber of serumtunor markers are
&tdr@@dydététtiﬁhirﬂétﬁaﬂs Ligtudif im&giagplethddspsiechl asht-€ay36 nuclear

Da f t. of cyt 9 (CYERA 21-1), .
SRS, 45, B ST, B dlmprpe forwe s
arobmab scrédiSip toohndowepsanbeg aretery cestlyiandmot affordpble to health
(cﬁ%c%rséh% F()P% #Eé}al Bh@ 'E'r@a%f"#lsel'ig s Klednin W?léa?ée ntfdBErs of
0] em neets an

_ , ecriteria tor sensitivit
spbjectsi partiguladyfar selje¢ts withoganydnmeg syreplonisThomas, L.,
Labor und Di agnose (2000) TH Books
Vﬁ{dsaﬁiisgﬁﬁ Si))le&Cctf f&l hé préglérﬁfltifréliﬁftbhwalljﬁow@ﬁ RRApI altldl Bost-efficient
or aer O pe or ciinical util] 1,agnos
RIPRETE S U GRie R © Bl s D8 BUlipHR bR Heg! of having
O:Tahea‘r Wth&rpﬁlrfimymgérreraﬂ fnemar tarler whéthtiedetecble in bedy fluids,
IE?({O or, sgruqn 8? gﬂs&u? o?agg&g ??i?‘ch rﬁarﬂkr@?\p&ﬁhgg glesuable -

Icity et use
|n conblnatlon with one or nnre other mar ker s,

b gyviaeher \of| sprur Kemar aparkensiase slseasdyt inyglinycah eg. dor example the

SPAMIL 130K BhgRehCDE dyfolbRgin I@Smm 2b—)’1)| E§rcm0embryogemc

recel Ve ratl ng characteri st
(REBFR HEHA I RaRt TPeDiEF oA NS 308 BRGH el carcinoma

indigBm (me) iﬂa&hﬂﬁﬁist wodmhyntusce ehaslous. dhSvekr ,S@ip lo€ then meets

L f f
Tk Rtfe 0 Sneliy ARG sh R PP e BB R (LR L.
drabpr owndieDiagnose plQﬁ)QhoEHl cB0|0h$ oYertagpgseellschifty FrapkfurgMain,
aﬁ?? that would greatly aid in the diagnosis and

t he nanagenent of this disease. Therefore, an

urge t clinic need. exi st s to i nprove the in vitro
Joddirienhe oS hpicAcen G B&P?%“&d?%f?ero‘fs anglf mapker should

e&paﬁhpdrhbfleltmhéraﬂﬁarueesf kapwove thh ertgaf Ibytteti. @ynasiesw ffarker
nce for.patient n

SRR 19 g S P efas o S GRLT BURGRREPURrflplr lused
tdharse odi iagowskidation avigh agreess eniorst ether ofiarlerseaespectiVhly. The
CAILéHO%&J: %&fs'lt \)ugyarfg/opk&quw C(ﬁla {93{ i&el;e%t a&egsy@%gclﬁnf‘&ﬁver—

has” recen revi-ewe
RBFrsing SharadierinticsaVhichiol e éﬁsfﬂéé‘i il bglow2001)
225-262) . CYFRA 21-1 is currently regarded to be the

Wﬁbleolﬁlobﬂesd?ﬁﬁs&n laymls ni@eihé whiaae Wr&ﬂ}(&fséd k@urcésusfsample in
pﬁil nce Even g%ﬁEﬁca?fonogfga aslg%umor marlt(er tRat would aid in the
rehable cancer detectlon or provide early prognostic information could lead to a
method that would greatly aid in the diagnosis and in the management of this
disease. Therefore, an urgent clinical need exists to improve the in vitro assessment
of cancer and in particular of LC. It is especially important to improve the early
diagnosis of cancer, e.g. LC, since for patients diagnosed early on chances of
survival are much higher as compared to those diagnosed at a progressed stage of

disease.

The clinical utility of biochemical markers in lung cancer has recently been
reviewed (Duffy, M.]., Critical Reviews in Clinical Laboratory Sciences 38 (2001)
225-262).
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in lung tissue. Sensitivity of CYFRA 21-1 for |ung
cancer is described to be between 46-61% at a

wap@er42e3 ty of 95% t owar ds ot her beni gn | ung BCHER2ES010385

I ncreased serum | evels of CYFRA 21-1 are al so

associ ated with pronounced bgnign |iver diseases,

renal insufficiency and invasive bl adder cancer. CYFRA
21-1 testing is recommended for postoperative therapy

TN FRA D1-anie euri€htly hedandgb td be tthe best aiffthefpresantty kadehalimor

ant h ge usual | r c dyrin ryogenesi s.,.
AEB S, R B IR AR SRR TR R inely foune
o hirgotissne SehsitahoefdCYERA @hrider lunBesnatess deatriltpdadn bie bstween

a4'6‘3(531 of GVES ciﬁQﬁ'g 59@5% ité\@?ﬁl@ gth?eﬁJ %%igﬁﬂ%&g%g@%sﬁncreased serum

bronchi ti pancreatitis and aut Oi | seases. are,
develscolaC¥RRA20 N precaley awaciated with pronqupsed bemgn diyey diseases,

sbedi fihgifideA@WedrndsS ROANIEN Bladder dicBRRSESCYEBA 21-1 testing s

sensitivity. for lung.cancer is reported to be 29-44%
ASCTRERISdHfor BRstRF Tk NEaPKSYRURRSEr vei | | ance of I ung

cancer. NSE is a tunor marker for SCLC. GCenerally,

iCiEA debegs NSEtlse grovpl of ehsirnfetaf eotigenisn uasdlycpmkduoed during
' r mal d r ' . P

e L CIDE R IR or QR R ARAIREI AR ah ARG for monioring

(s rrcdprestai grnses cesidss analispandey alsodieserak benign hiseages such as

[)E%rﬂhdwd, tHr@anitiQtﬁht%!'créaﬂfi_é anHed &?%rﬁhﬁ@ﬁ%@&e@%\# F%otciﬁted with
rain, rau ic in ies to the head. Wile the .

Jheried drEy St Seele AF 98l srepteict fovatge Penigh ure Shrepess it

BendlviB/7 for luhg cpedet ds repueedodo ISEY-Ua%t iAngrdfared\Béel 6 CEA is

or (sensptlvi of 7- 25% . NSE is reconmended for
Itq ﬁ%rra g&/ur%’ﬂlrl%%ﬁeloltfguﬁl&ec aF'scLC. Wth res pect to marker

profiles and aimng at inproved diagnosis of |ung
et tumorandrker ian SChGbGertrally, ir8eeased MOE setm leyels ate found

liRtssodiatibh With FeMESctoderinallin) neldGentdddindainiéts f IhéFMsed serum
| ogi ¢ based_ cl assifi.cati O'rlaﬁl gorit hng, to conpi ne sgﬁgm
|leXels| are fsodoppd 1D Patientgayitty Refign lungdiscases st esTRb1aLAISFases,
whtle fas iferfingi€ip & adthem{dfammitoon dkBdskebf tHhBraiwlt et Sraumatic
report a.sensihtiyvhty of 92% ecihfd citye-of .95%
AGRRILI5R ER0 VBl Sep R tar S BE AR 1o Rkl i pelfpeed o
OYFRRAS N, thegmrformiang] of NGRuestimgrfke NS3.G sgmor deensibivisg of 7-
92K Rl RcGRRRhALFlol ¥ndhpysitbeildhce Br §SLSI gni T cantly
;kltsg/@ér t SanC(lﬁﬁ nmany c?t her l?’gporetlll‘e\é(’glilcst ud<|§es. Duf fy,
MJ., in Critical Revie in dinical bor at or
Wit pespectds neazbmarogbs a&% oIrIgE 3f tm%rowhglﬁgwmﬁw cancer, a
bﬂéhme@nvgé@%bﬂaﬁd%%hneﬂ&,sl.,ltmlaauﬂit. hiQ@in. p)&fcgpwg(aom 1d45-151)
achi eye Schnej der .et al ., raises sone doubts a
3 P Qe eReb e asoRIRES 15 THERE e Rl of
aIYIOn21-6) NSBtandrfsesaeerprdtainb(€RP) which is a general inflammation
marker. The authors report a sensitivity of 92% at a specificity of 95%. However in
this study, for example the sensitivity of CYFRA 21-1 as a single tumor marker is
reported to be at 72% at a specificity of 95%, which is significantly higher than in
many other reported studies. Duffy, M.]., in Critical Reviews in Clinical Laboratory
Sciences 38 (2001) 225-262 report a sensitivity of between 46% and 61%. This
unusual high performance achieved by Schneider et al., raises some doubts and
might be due to several facts. Firstly, the collective of control patients seems to be
younger than the patients collective, i. e. the groups are not well age-matched, and
the patient collective comprises many late stages. Secondly and even more critical,

the performance of the algorithm is checked on the samples of the training set
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younger than the patients collective, i. e. the groups
are not well age-matched, and the patient collective

weapioiees many | ate stages. Secondly and evenP@GER2008/010385

critical, the performance of the algorithmis checked

on the sanples of the traini-sg setwhich were used for

the determ nation of the fuzzy logic qualifiers.

Hence, these qualifiers are strictly speaking

Wlaiich overeraske’ fof ohe tHétemmswtionnd the fuzap pigiequdlifiessn Hence, these

ﬁﬁgﬂdaqgtstr‘f&fy %%%158{;‘ ‘%aq{())r-nymerfopgﬁ?%att an<il] not aﬁghed to an

Fcunstances, e expecte
ahéqrqntdhlm \abmtnfedset drddr aogwel cifaugspenee fithas sk owterted that

bak @5}9@ di Y)ﬁltﬂrge&bgﬁgﬁ 8R4 1apddr! 1dd%§a1cfe9t Qna'v@;—!ﬂ' gd]zﬁ@@@ k¥idation

reduced over al erfor the task of the
pebwihead o angnifieantly rF‘?r\[\E}ééf)Vﬁéﬁ ge #€F- a bi ocheni cal

mar ker can be identified which nay be used in

81$ svas ﬂieﬂ@sk&ﬁfﬂh@pre@érﬁ engatioh fo Ivedtigatel vﬂ'[e.thd:r hd)ld)dhéﬁﬁctsz frsarker
ﬁagcl}? 1#)%@1%% wh1 Hveglg Lelo%elggl\l/ F"lg’telss al cl%gl é:Nh seatc)eh I8 particular, the
assegerseof thf pnhsmtemmtmamstlgay@esvheéuch bwchemigal marker

bclro%?dsﬁe ideRli &Y foP 'EI'Q!SJS S)f gk (LR ER cgﬁ&g %Fepek r&u@'pgsylung, breast,
. er re

In a ver asp ect of resen
| G@hPresiate pRd lﬁl tqaweéatl ibedy élflldai B 68Ffé’rﬁf€ farredaspest of the

f;%sehh hRAGESIAE menaﬁceitmgomagfenﬁh@)mﬁkexc@k qieeﬁgeakmem of
I nyest | ur pr i y, It has
S b S e Y Rl S BT, "%
partially overcone sone of the problens of the markers
phepssingly, i hesbednnfouhé tisitaise obthetrharkar seprafheapnelsestipartially

' M?&Meog?)n(eeé)fqhg ir(;b(?erﬂs BEHRGarkSs p2S ?E&)tshxggﬂ& G stdtdof the

S

tro conprising neasuring in a 3&

d@hcentratlon and/or activity of a seprase pol ypepti de
and/ or fragnments thereof and using the neasurenent

d"ﬂ't&ulb&sen@ gﬂehﬁ?ﬂx aélhtys te nfe‘ﬂ?ﬁﬁ?ir faddebsdip @ndéran vagd lcamwlsmg
etermned in easses nt o rprisin
THE4RAENE 51 AP (1 Bt LEden AT RV PhASERRPOpoYbeptide
awidioti frpgmbn@a Ehemoﬁsamdpulslylgeqhm oheasanghant fesalgnpatgularly the
t&g)rcggf'atfoﬂ atnlafeorta‘éﬁ% néd3 1ntat§1§ 9&' %I‘n%g X\f Japcérhe risk

Or occurrence of’ cancer urt er found that
seprase is a marker which |s not speC|f|c for a single

tSppprighglyaticwns found thatey degreqsed copeendraginn angddess aghvity of a

CRPRSE pollypéptide MANKT g rﬁéiﬁ?fhef@fi)‘f‘i@ the febtampkeRa8§Riated with
ecitiC nlc

be rather .s r
hB cik gaéﬁﬁ PRBTRAE O EATier ThilpkBithe B ndeBGPEse iy 2 marker
pmlﬁle]mﬁsl @t specifiefarfa sihglertypalof vinder,thut wirhdrkerafor different types of

Clagg5e8e Of e‘i'lgrqp {l{r}l%xlpglglf'kelrﬁﬂgesegloage Q Fs tohe 1%9{5 specific for

iAvent 16 §°2°E0I
dufrfoergemc prggsesss,che oaval éamoDparkes septasedre erﬂat aoieohgl to be of

QI @Y Wi vri8his S8RESSRuRor types.

The method of the present invention is suitable for the assessment of many
different types of cancer. Decreased concentrations and/or activity of seprase or
fragments thereof in a sample as compared to normal controls have been found for
example in specific cancer types like lung, colon, esophagus, head and neck,
stomach, bile duct, pancreas, kidney, cervix, ovary, breast, bladder, endometrium

and prostate cancer, respectively.
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fragnents thereof in a sanple as conpared to nor nal
controls have been found for exanple in specific

w@a0mee7421ypes | i ke |ung, col on, esophagus, healCHEPB2008/010385

neck, stomach, bile duct, pancreas, kidney, cervix,

ovary, breast, bladder, endomgetrium and prostate

cancer, respectively.According to a preferred

enbodi nent of the invention, the concentration and/or
aodcbrdihy toh efprrad embsdimmas wfehe inveatis@thé eondenafatien and/or

 RGIRREE RrPRES F g ANECT ETy PSRy BRclUpinCRbe ypes,

eso ad a

panl rag dung.k taory esopbagisx heads ang mackpstemsrch,cbve eluck, rpancreas,
Widh G, cREROGAG: brRaRRAREI 6T erred embodiment - of

the 1'nvention,” the concentration and/or activity of
seprase is neasured in a sanple in order to assess i
Aserting &o,@pothsr pratgred gm ﬂ@ln&%ﬁﬁ s nventiony tha goRespkration
SindnexCletivity besePtist is raed3aredds aGhmiplednyderada8desd dancer, such as

itro. /According t not her .preferged. enbodi nent of ..
R ol DR ResB e ekt PP U et RFsapr kidney
sepcasevite.neasured in a sanple in order to assess
cancer, such as lung, colon, esophagus, head and neck,
SAQBRfiRg 06 afbiher JHGErr &APGBLdintEnY of e irﬁ@ﬁf?&g'tﬁgt&ﬁgcentration

anot her” preferred enbodi nent of the I nvention, e
LErRcHNty BfseRFds Brmeasured;1p sampledpoade toasieen@pFegsuch as

ilin@ cORMPLDphilzuR] KkRH ah@ nRES €A BE Blle dSEEHNAS in ViR .
cancer (LC) or colorectal cancer (CRC) in vitro.

cording to another ef err.ed i ment..of the .
5 8ido “FaBPTbratnt SoPhiRial PEIR IRRYFY, b Soncentration
saegdlasetivisy obsprase ¢ measareddamalsemple iorogder tb@asgss@aser, such as

) Jin vitro. One
g%%gg%ﬁgﬁgﬁgfﬁﬁﬁtyﬁggggﬁ%?pﬂ&%ﬁ%%%ﬁo}efers to the mass
screeni ng of a popul atjon_tog distinguish between )
iAgpiding g«v anqphe pr ?réeclpﬁraba@wnf b &hg %Wﬁﬁ‘fé%ih\é\tgﬁ cgpgpntration
| andi ot Adti ity ofdepedie Birgésukd ifi lhasmld i@hrae toSseReGhcer, such as
gases. Th&{hattﬁr group of individuals could then be

ig €16 P WFi%her diagnostic procedures, e.g. by
i magi ng nmet hods or other suitable nmeans. A further
b @¢mbedimerft oheheqpessentt invantéort irefarsr tf ¢he nass sareening of a
PR BN i gh T olTEn Al A i e Br el i R A ancer
padendivighalsnwhich might hpclassified ahesugpaghnersess Tde latter group of

SRE&iduak ESUTBIthey R sebjécted WH FuFRBE AiaghbstiO bRite8@iRE,CE.g. by
The prese tion.,js also directed to a nethod for

L R R T

A further embodiment of the present invention refers to an improvement of tumor

marker panels which are suitable for the diagnosis of cancer in general or tumor
marker panels which are suitable for the diagnosis of a specific tumor type, e.g.

lung cancer or colon cancer.

The present invention is also directed to a method for assessing cancer in vitro by
biochemical marker, comprising measuring in a sample the concentration and/or
activity of seprase and of one or more other markers specific for cancer, and using
the measurement results, particularly concentrations, determined in the assessment
of cancer. Preferred markers for use in combination with seprase are, on the one

hand, markers which are general tumor markers (i.e. markers which are not
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bi ochem cal marker, conprising neasuring in a sanple
the concentration and/or activity of seprase and of

W@p®InT42mbr e ot her markers specific for cancerPCEREB2008/010385

usi ng the neasurenent results, particularly
concentrations, determnm ned i.rpthe assessnent of

cancer. Preferred markers for use in conbination with
seprase are, on the one hand, markers which are

gpeasfialfort mmjfglemifd(@f §p€) of. onrdikether hWhnd;hspatific tumor markers

R%a%feerg wfl'ﬁc% are s]%eaﬁscl f89| ?ﬁ{lgiér{g of ¥)ﬁ3e} Bt \A%err%ﬁ rru}ﬁergtehf 'for the
9p®sa11ﬁ¢r¢ dfcnaneersstwgl @ luugmamtey e )colopr esinger; @tk fiﬁfrk @isl, CEA,
NEE, oc[qurg -4, lter BSSPSE R, s@éo&m%arw TiRs &mrsqaw@é used

on cancer, are
andivlualhggach ggin amy ipafipr tagriFr W‘I"hé%&f a??ar ker S rmybe
used individually each or in any conbi nati on together

VIK, tRcsrdiga®ethid iethddcstrte lilg/egﬁoﬁ Jdagicarat haessed, thh ©ne or more

i nventi o S _assesse

o mater, fE e upuRerocaRet i HaeaPh: St %ilh N grour

faoasistinge of IGyfip ZlohsCEAI NSEofCAOPE9,aC21251 PSBEASONSHO0A12 and
9, CA125, PSA, ASC, S100A12 and NNMT. Hence, the

present invention, in a preferred enbodi nent, also

relates to the use, of .a marker papel. conpris
ri¢ncer the @pessBleinypriion in éa’g%fe%ﬁf%elabﬂ@rnep&r%ﬁo ﬁggqééf’ the use of

& eharkdr Ftel @odibribingChR, depda¥e And GALRBst (HﬁAoth‘éSGumor

L B G5 T e 9B ey o

i MBI, iio rhel ssedsmetttof daricer,&.gritngad dfarcolhasessirng
cancer, such as lung cancer or colon cancer in vitro

tp?e@}' I%Ler{mﬁ\ke%h%n i€8 técﬂo@m@ﬁﬁ‘ﬁ%f ?@eés &ancer, such

e the goncentratlon and/or_ activity ase
amdlp@g qangeFnentoelanh 63n<ef iAnvtref )brb@caﬁm#a} én%fkﬁér comprising

GARGEFngBnK & SamSle Gthe O&ﬁlc@ﬁtrﬁﬁﬁﬁ afler adﬁiﬁt‘? €6 ls@ﬁraieu RAgd/or
resu

col on can er ,and usin asurenE
e ey T Gk aee a5 R BPr B kP § e oF more other
aﬁa&SSI’fﬁfﬂhng)for calveetancért aridsuging tler measutéraénttresulsnparicularly
chﬂgeng{atxn 88 d fe lé@{fneld%%iﬂlgsg%%eﬁ@nah%illgFg&%mﬁléhat the one
REANOESTheSHoler As aelectdNimm thregnonp sensisting,ehEyion 21i1n CEA,

NeY, @ﬁ@t@%ﬁ@@%m sedGO2rBhanest o the use of a
mar Ker panel conprising at | east seprase and CYFRA

1
i the aspessrent gf concery B eul SULY LG Ol o
afhrkeecphindl OaEBIng ﬂ'ﬁlbasmrseﬁﬁﬁﬁ ahd\GAFRIAOT - &lis ahe absetsasent of
tcgngeq',e pal%agulg;ly EC%?rclél%rn arallpe?, an rrr‘fl.grreI psélrtqgllzziirﬁy N?@E& or colorectal

cancer.

The present invention also relates to the use of a marker panel comprising at least
seprase and CEA in the assessment of cancer, particularly LC or colon cancer, and

more particularly NSCLC or colorectal cancer.

The present invention also relates to the use of a marker panel comprising at least
seprase and SCC in the assessment of cancer, particularly LC or colon cancer, and

more particularly NSCLC or colorectal cancer.
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seprase and CEA in the assessnent of cancer,
particularly LC or colon cancer, and nore particularly

WONBORA742r5 col orectal cancer. The present i nvent@C RPN 10385

relates to the use of a marker panel conprising at

| east seprase and SCC in thegassessnent of cancer,
particularly LC or colon cancer, and nore particularly
NSCLC or col orectal cancer.The present invention also
Y'H{eapkaedtOmK'hﬁldiﬁ els6frelité‘sew gseufoby pe@prade p@IIWepﬁde and/or

ment n the a
AR D Bete oL Qs At P Shar e ALET { Segrosed §PRisEttion
aamel/ (Erracﬁwagmrfesnpmset drel/ eofragrsernitn thiecatf isiedicativedan carcer. The
present invention also relates to the use of seprase

par tﬂ}@seﬁ rﬁﬁ%ﬁwms@fi‘d%y & @le 3PBES 'rzfse tny E}i%%s@‘ssrﬁé}ﬁfo? several

esop agu and neck,
SPEFiHE HYPSi Pfe cmr@r, paviisuledyslung; geley, e g% hegdrand neck,
hesasdh, bk ad@kepan@eﬁorrﬁfn@r( UdBrak, GMaBys thaéaRt, GRUder, -endbRietrium
present invention also rel ates to the use of an
éﬁﬁ?ﬁ%ﬂﬁcﬂﬁFécted agai nst a seprase pol ypeptide and/ or
fragnents thereof in the assessnent of cancer, wherein
dl'leepresas edvasioneass atlates tartbé ase af tanvirtipody dsrepted sagainst a
asg aQer ?élpﬁgﬂ %QtaﬁdiotP%[ gﬁ‘fen:tssth Hz@f ﬁfe‘{l'{’e]z\é@segs%e ?%@ gﬁ{cer,u'}ferem
ention als ates e use of a reagent
faodecrr@asch r@xrrgntrhfeoeﬁz /naatqc@vecpf veRrgsegmdiorsEpgraents thereof is
nelxpeRitbHenead/ or fragnents thereof in the assessnent
of cancer, wherein a decreased concentration and/or
nent? t her eof

I vit of seprase and/or fra
i Breptny ot BRGeE A lafehc q RO OF Ay BRET ek Bgusuring the
[maeyrnakixs aatikit of ar spEmieopolypgptidee andtonoflagioens dhagof on the

ar;?es&[re%g %'i’tcaﬁc’é}’ Wérg C@eqperagé% &)glcglitr;ltﬁ)%sz}nd‘}’& ch@ﬁg Smdegrase

a sep
/Q)*rfrdgn@gmstg?@ofﬁem‘beﬁtlvarf@ @neeror rmre ot her mar ker
of cancer. The present invention also provides a kit

fTHe PedehPideAton Hl%‘o @%\h@&; PR @ rbedbrintng the rﬁétﬁ&@ Iatcordmg to

venti on COTTH8 at | east tgh rea ents r.e g 1
st & ATFERL YD U a5 ecash eoﬁ"e"g 'S FoRer H’( éP%C‘ caty
ahessarce Sepresegpolﬁmpkidé sandfor| fuapgnento theneof esd pdraegors more other

r%?r‘ij(era&dcaﬁc‘?e?k stomach, bile duct, pancreas, kidney,
ovary, breast, bladder, endonetrium or

pr ost ate cancer, as descri bed above wherei n the ot her
esenfrisyrepdore alsp prievides kit forcResforming thermethgd according to

GREY BN @ﬁ‘vehh@ﬁ e¥m rTslil?g Rt @@a@ﬂtthé R4 ?Qﬁtk Qeq@&DP to spec1ﬁcally
provides a kit for per orm the method acri(ordl

measure seprase and one or more mar Fs'o cancer, e.g. markers o ung, colon,
esophagus, head and neck, stomach, bile duct, pancreas, kidney, cervix, ovary,
breast, bladder, endometrium or prostate cancer, as described above, wherein the

other markers may be each used individually or in any combination thereof.

The present invention also provides a kit for performing the method according to
the present invention comprising at least the reagents required to specifically
measure seprase and CYFRA 21-1, respectively, and optionally auxiliary reagents

for performing the measurement.

The present invention also provides a kit for performing the method according to

the present invention comprising at least the reagents required to specifically



10

15

20

25

30

the present invention conprising at |east the reagents
required to specifically neasure seprase and CYFRA

WQ12009/079285pecti vel y, and optional ly auxiliary PEEERINNE010385

for perform ng the neasurenent. The present invention

al so provides a kit for pertor-m ng the nethod

according to the present invention conprising at | east
the reagents required to specificallyneasure seprase
anehsifeAseprass paad iGEA, yrespettivelpt aod adptionallixiaukdiagy reagents for
r rid ng the neasurement. The present
T%%%155§ﬂ£gﬁggsgégﬁﬁ%es a kit for performng the

nmet hod according to the present invention conprising

althe| prasent menn@agléﬂpsowé@fm kie fprt perfopming theanet n’goqlrewu@@g to

SROReRnBMVerton doRFRATY e lldast AR rQREAONRGhiYed to spec1ﬁcally
auxiliary reaix'p&gtsq‘{e perf rmng the asur enment . f
dngASRICe PaPERSC flfenteskesbvere aRhtoRtORaE YRR é?aégnts or
tperfarmiigthe nfeasuramemssi ng cancer in vitro conprising
nmeasuring in a sanple the concentration and/ or

ﬁte ! I;érete}(re? bj‘f‘bo)d% ne! ZIBF ??esex&qlr%gn%%tnl r%Fate%qg/ o&etﬁ(‘.o&?&@&%&smg

caneesin vidredcqnaprising mgasuniag e asumpledhe conesniratiarf angd/epactivity
(@ geﬁ?ﬁ’ste'lﬂﬁ‘)ﬁi Md@gntf/B? Bragibnis thérRsy, @@S@ﬁﬁﬂﬁﬂff oft or more

cancer wher el reased c ncentratl on an
therymagkepof Sapreds émir(a) yping rtgﬁ FREASSrepaf é%%‘“? af step (a) and
diiﬂlloﬁalll)} Vo §Rp CBINGAT theThesebsdiidht " O aaUE@Bilierein a decreased

RSBt P n Bt ek ool TroaBEPb MRl pBhict e for

icaneersanpl e. In a preferred enbodi nent the neasurenent

is a sem-quantitative neasurement, i.e. it is
3] p o) .1 v
d]?'fegtgml aglga%ﬁggggﬁ g‘f&@raﬁ@%ﬁlﬂrﬁg{ﬁ Q@alﬁ"ﬁgfe §enﬂ a}ﬂh{aYlve ora

Siaplisgve measeiement (of apsspease awé-ypepﬂd% IW@ssan(m? e]é‘eﬁ cpéfferred
QBN meAD RN GedasdSHRMt i @s&ﬁﬁ@ﬁarﬁﬁm&d hﬂélah}afeﬂn%nt ie. it is

| 1. tch th t A cut I
itrige Ehorhia B cope PR ARSI Y O RS EAT G 2B T Delow
gr aitpofbhalheaAd thy skilldd wirtiaal will dppedceatabihya Ydse (preserct)f or No-

(§b§g£e9egs §'et§1g lagsf'iir %n?ltx%ﬁ? & %slugfg’ gt % Plt%pc%’thg Qoff value. A cut-

sqffemlfw cin yorogxag®lg bedetermingdr 6fn@r ﬁhéde&th?é ofn gusfup ¢fshealthy

Siﬁ@hvfcﬁlarse?%ﬁrabﬂ' SRR i ChdtYio0fes @8 %0 ag\sﬁe%%ﬂ&yb(?‘l 9Wo, also
| Ndl C Ive_Tor

it e%?égl&f&é ‘s St e grsul Fiﬁg)égﬁf%%taﬂozf)% QAT PIS g the cut-
tdfLisGet toofebuly al uepeaﬁmfyomf BRI lvelubexelomdt}@amt ‘off fabie can for
See%rﬁ,grgebse %rcgggﬁl tcfrntgs é’ﬁ%sfgn OF fs(a(r)l ha gn pértlcu aq aa\r']a ue geqow the
cut-off value can for example be indicative for the presence of lung, colon,
esophagus, head and neck, stomach, bile duct, pancreas, kidney, cervix, ovary,
breast, bladder, endometrium or prostate cancer. In a further preferred
embodiment the measurement of seprase is a quantitative measurement. In further
embodiments the concentration and/or activity of seprase is correlated to an
underlying diagnostic question like e.g. stage of disease, disease progression, or

response to therapy.

Human seprase (alias fibroblast activation protein (FAP)) is a 170 kDa membrane-
bound glycoprotein having gelatinase and dipeptidyl peptidase activity. It consists
of two identical monomeric units (Uni Prot KB database Accession No. P 27487)
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breast, bl adder, endonetrium or prostate cancer. In a
further preferred enbodi nent the neasurenent of

WQ@pWpAazR73 s a quantitati ve neasurenent. |n furPEGHEEP2008/010385

enbodi nents the concentrati on and/or activity of

seprase is correlated to an-underlying di agnostic
guestion like e.g. stage of disease, disease

progression, or response to therapy. Human seprase
(cahiaaaenfzédarbqvbt}assecpmnctevgtvienninpSBQella KNPAP)(Fig. $3)a ThéOseprase

gt mgé? Q196 ShHEORIE! SO ABa 03 HAORRE ifht of 97

se activ

Ikﬂﬁ]fSQﬁi A@ﬁdﬁmr@ Sanichey (tuﬂh JPBis. Q@maﬁ%ébﬁ@ﬂ 7595-7601;

g%sg%@%lgmgépl Cﬁe%7§ﬁ70195®r%5b§1355f«2q RYoltibR 664 'éFEk‘f)‘?ase is the

D NO 1
a&ﬁbp}ars@@ydmn&ﬁmal E Ia‘??oetﬁ!a’sBlﬁﬂ‘? B%Jg%o@ﬁi 3783-3788; Lee et
| B$dar7Weogsit 139f7- 1%4}4 (Ehe(ISREMRAGRI MG ed sQuSARCHRAPCE

Forepindgio P bdt A Dol (P08 Pet 03 SHED (0 TRVE i N-

fterminaf resigueaswithim tthe ﬁinbblpitasytbplaﬁheafwliqvgedelbxymo -residue

'%F W n%? dr? 6@&1?1510%15)&1%§ ;::9%4( lgeggﬂl fﬁt??%{lélzg% tehI%ﬁqa‘Ftcatalytlc
adoinghin é@ig@ﬁ@m ¢l Apiorhign Bienripy n:?a&.fa 1136} EX941 bk 195 camlap et al.,

SEBE.agRL Weh& Rl @swgaokng@@csesﬁ-saame its first 6
Nt erm naI reS| dues within the fibroblast cytoplasm

Ll.o -1 esi u&r%daglnenbrane domain and t fh
1ReIy0- %‘%ﬁ ﬂeet t (P attear‘}n‘%‘éFasﬁcgteéPW?‘B“ ol scprase
cionilates(vGoh dis¢ Bivasied pldnoty8i afdhiman Biebypys. andictaacind®@ Icells.

G143 500 ey B 75 ey i

(tomor af)atfeptsnbaving thighn leva r@fasterunelxﬁﬁpe@smm raﬂresbbﬁhaée have
Ea%?fe@sh@et Rfisetbe pr ssidﬁv%ﬁv%o%ﬁﬁpt&pﬁo%emrﬁnmetastases or
anoma and carcinoma cells. Henry et al., di

CEEECRes. 13 (2007) 1736-1741 descri be t hat human
colon tunor patients having high | evels of stromal

Sé@icas e oak eofirttiee abokee Idpcﬁmeﬂmavef algg raets sugpestdi thetiaie decreased
pra i on ni I .
KB tori el oA VDAL s R o ER e Bl FERREHARE cBbor in
dmdyﬂugc@em@dbhatdl‘aitlde@@ae@d concentration and/ or
activity of a seprase pol ypeptide and/or fragnents

thepRGhal nitBedyolhyi lqsthwks@nb enueﬁéb& hdtVe dERFMAANBR of the
Surpri SI ngI it was found in present i nventl on

LG A 45t 1160 26 D et Eo ko TFARHEn S5RHPbOF Rescprase
q&ﬂypéph&e a@d/gr frafitestd 2erads, pamictlaxly by APCEansepydyshid, allows
E{E&ép T% g 8@%1{&?{3'4% agFEgAgoltorq,e ersggfldgugahetaldcalrjl anrelc s?omach

bile duct, pancreas, kidney, cervix, ovary, breast, bladder, endometrium or prostate

cancer. Even more surprisingly, it was found that a decreased concentration and/or
activity of seprase or fragments thereof in a sample compared to normal controls is

indicative for the risk or occurrence of cancer.

As used herein, each of the following terms has the meaning associated with it in

this section.

n_n

The articles "a" and "an" are used herein to refer to one or to more than one (i.e. to
at least one) of the grammatical object of the article. By way of example, "a marker"
means one marker or more than one marker. The term “at least” is used to indicate

that optionally one or more further objects may be present. By way of example, a
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t he assessnent of cancer, e.g. of lung, colon,
esophagus, head and neck, stomach, bile duct,

w@aeneasy ki dney, cervix, ovary, breast, bl adB&F/EP2008/010385

endonetrium or prostate cancer. Even nore

surprisingly, it was found thpt a decreased

concentration and/or activity of seprase or fragnents
thereof in a sanple conpared to normal controls is
imd&ealpbn& doﬁxﬁprisﬁmg ati Hastofthe asarkewsheeprafe oah €AIFRAAZ1-1 may

né)%onglglr I'IS%%%Q motr?] Sltl{ep :[Ana%,ng terns has the

Iat e is section. The
articles " a':( and “an" are used herein to refer to one
orhetexprassien { hagobmere| denotesd @50, praferabliid) togk0 alspepreferred 2,

9, 3Rt 17q,ab Phedr18f the article. By way of exanple,
"a mar ker" means one mar ker or nore than one narKker.

e term east." o,indic .
S AN Ty sheo, iR RHER ab et LT Fay e fregelfeule to
Ehé u&ed/ a4 taeged fiqal ahalyaimg ralgatiepdaest sempier Esam@lemf suelagtolecular
tgrrgsts are protel)nsserrfr)%)g'ge%ttlﬂes grotelEs gll %lﬁgaytld% (%f]%l el ¥1arker In

rse-one or reSSI on
che pogsetit in@erdicmsare cootebiplatpd &6 emcétnrleyna.t.utaﬁy 2QCETIDG variants of

Qﬁﬁl meJtﬁq £ wgll as ’fragmeﬁts gf sdid Iﬁe)tel']noor 14d \Qﬁlaﬁg’ mTpﬁtlcular,

mar ker "blrochem cal rker™ as used herein
rlmvrsol?sjcaélmé?féetablé fragmentys denmaanalogicallyeleteeiable fragments

afeyab:l &)rﬂpﬂi’s%tdt @Akt & 7 8510, A & 20@@@&@&@3 :ﬁnﬁm&la@ials of said
cu elrns or

A LR L T T L
prekessdtbymnﬂlsecntprennamethe ertracefiilat edtriromapbk damaged, e.g., during
rlﬁh#’rﬁﬁ'la 1Xn, a a4 c;oruidqgea:\éﬂ{e' c?eg}a%eg’%r §l@5\%d9ﬁt%ts‘ﬁkﬁ] ﬁqgm@ﬁ‘ﬁsl Certain

or sal varil ant
paa&mmrapynthmmﬁam @gumtllvy feran, ehtigbmay e aghieanently activated

W@oﬁgiscﬁk ke ﬂﬁle@cﬁﬁp\inewﬂlrﬁ%&ﬁﬂ@ B&frﬁr&kﬁré@ments thereof
npris | east g cont bguou
éﬁ?’h 618% edére?‘?Pt §%1|P6rtrﬂfrak £omp P‘y%‘é‘&t? e’bﬁ O dha¥RY Mped as a
i farkBeinathle sevvelod thiepregrmit 1tventiah. ‘{Mrﬂin&d o miarkeh pafypeptlde are
rels ?ggle ﬁ%?}% esalalgﬁ%e%rg, % L Sr'near)]l di < m ethg’lr tlFan ec rtlc 801nt (n gl) or
coqlledllbewougbt d@gmneu lmth @L@a&se«’d r¢snttmfsahtcmaftwagn%NAsor pre-
\Sﬁ % E’H&@{) S]i)}f'%r ﬁnﬁ%n%‘lﬂg%e &&hck I’bfad’] vhAAR! isvt% §§%n3)r more

Su uent | vat ed pr ot eo é}el ?
tlﬁ@ltsqel o] tbl ceirespeBAINGMIrkegnisABIcst 18 2 d(yé‘rt&ne Phin Bye 2 ternative a
frﬁﬁﬁl:@?”ﬁcﬂ)éﬁe!&ﬁ@OBr MRY vadis bﬁer%ﬁ&ﬁ‘i\}t asrypad tpast-tanslational

| h | d
CREBERAB oR PP RES SRR a1 DTG Pls PO G atofs are
@)’d@}ﬂatﬂﬂi Yﬂwidndmcﬂbewmphdgdhthm the sane gene, but

may differ in their isoelectric point (=Pl) or
rqak, Gul ar weight (=MN, or both e.g., as a result of
alternati ve nRNA or prenRNA

According to the present invention, the term “seprase polypeptide and/or
fragments thereof” refers to monomeric or multimeric, particularly dimeric
polypeptides. Further, the term “seprase polypeptide and/or fragments thereof”
particularly refers to soluble forms of seprase and/or fragments thereof, particularly
antiplasmin-cleaving enzyme (APCE) as well as to seprase and/or seprase

fragments present in form of a complex with another polypeptide.

Seprase polypeptides, particularly soluble forms of seprase polypeptides and/or
fragments thereof, are preferably detected in appropriate samples, particularly body
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processing. The am no acid sequence of a variant is to
95% or nore identical to the correspondi ng narker

w@aWoeneay In addition, or in the alternative BCHEPI88/010385

pol ypeptide or a variant thereof may carry a

post-transl ational nodificatipn. Non-limting exanples
for posttranslational nodifications are glycosyl ation,
acyl ati on, and/or phosphoryl ation. Seprase: According
tiuidh Prefeasé nimpley ard bady, flbide, dueh rs ‘bl pbsma, serum, sputum,

puorkr}/ep %)ceg %?c N0 tﬁ‘eggﬁﬂ 1U21% 199 frro Sr}ﬁ"}l& subject, e.g. a
muf

rt| cu
pgrrquqmlmtegr a lmrstonem rl-«tkh@f a swmopr errraﬁs-‘@npmwm plobaving a
JHer fragnments thereof particularly refers to
sol uble forms of seprase and/or fragnents thereof,
part |c§ul arly antipl asm.n- ctileavi ng enzyme

V%CICPr g8 f‘bt}éeeliﬂ""a“é‘é inysafeR éﬁP'égeé‘trPP%ﬁEﬂ{"é aﬁ‘i‘%‘&)’eﬂqa feprase

fpzﬂfpepflda gﬁﬁmﬂ ﬁ%grﬂtrtth tﬁfl@bﬁﬁlf dg@hﬁ?ﬁ@t [rd&meSﬁﬁb@diﬁlent the
tides arti.cul ar ubl e fqr

RrReReriee aRaror b pamisd SovbPauc SR8 of ERFRR yjndine

deeect ed i n appropriate sanples, particularly

bodyfl uids. Preferred sanples are body fluids, such as

gﬁglﬁcmlﬁ& ectﬁrléJ @'Fe§9égegf8r fof éeB?a’se, aqgﬁﬁl tihding to seprase or

rably, erived

tody & gepr%?et@ﬁbw fisaRinding asfmtaha,é saf least aPrr;%E‘i‘@kOfo]fo }mol

tfdm:tﬁ é@ifres@toﬂaf QirgsUmpREtIeATIRS speaific Tbgmding bigeni preferably has an
or di pg, 4 ese e conc nt r.at i

i oRdo' Gl S5 RS FelbreL 6 1) fop s BRGT apOiBtale s the

fskdlgdentisart nell eppricite ¢heterimegecifin iomeede i oodinent that other

tlng t gl@g 8%’?8&%1?1 Ghé §an§}§]?(ﬂ' f%o%%gnffﬁ&ﬁﬁ? Bfrﬁfjt'gf the "By 1n% agent

ng agent speci
tﬁpn@ﬁﬁ @rag@rﬁﬁe Psefer@b : thedeviebehindingftop biempelggde other than the
thet Hlopécﬁw r@QJltts @n %EH(H§§ a@irm@ RviaEH isRPehost Onl§aDYASE ess only

eC| ndi ng. agent afln of 1Q7
Wheor 1asgprb e 88#%%%‘8 ?(g Effgéftst‘i‘ﬁﬁﬁié@ib’lte therfagget molecule,
Segcfively. A ph@fd’ﬂ@d&ged‘iﬁc binelirgy agehtywhibalfi ibodf fhembbye ofinimum
10 1/ | 0r. al sg of 109 1/nmol for its
(et Bhaii e MR RSPl Peg art i san wi 11
appreciate the termspecific is used to indicate that
ot ecifisi kindingmageeisprsfesatdnis amantifdy aegstize athrsgprase. The term

caatls! i ! f histideAbindi
AL AL IR af Sl e b

SSRGS G oS i, g e amdtadisn &5 pedluet doi genetic

acohkﬂﬂdoitﬁ&)rﬁfflslﬂg the biMidiaf dommaid ofidsdntibody. 10% or | ess,
only 5% or |ess onIy 2% or less or only 1% or | ess of

t ney ggt‘:bolal tfyagmen{ %al%f%rgqgg BB EGHER of a specific binding agent can
be used. Antibodies are generated by state of the art procedures, e.g., as described
in Tijssen, P., Practice and theory of enzyme immunoassays, 11, Elsevier Science
Publishers B.V., Amsterdam, the whole book, especially pages 43-78). In addition,
the skilled artisan is well aware of methods based on immunosorbents that can be
used for the specific isolation of antibodies. By these means the quality of
polyclonal antibodies and hence their performance in immunoassays can be

enhanced (Tijssen, P., supra, pages 108-115).

For the achievements as disclosed in the present invention polyclonal antibodies
raised in rabbits may be used. However, clearly also polyclonal antibodies from

different species, e.g., rats or guinea pigs, as well as monoclonal antibodies can also
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respectively. A preferred specific binding agent wll
fulfil both the above mninmumcriteria for affinity as

WaRI/0ae7F or specificity. A specific binding aB@nEP2008/010385

preferably is an anti body reactive with seprase. The
termanti body refers to a polyclonal antibody, a

nmonocl onal anti body, antigen binding fragnents of such
anti bodi es, single chain antibodies as well as to
gﬁnedeHcSmeasﬁdmtcmab emgisddi¢sn@nt beephiidudedén doyraimouat required

an'Ttll% g(:))rgs¥antferperH kgl? ‘;ryreére‘g‘%m;f@éal Eootlfl n&egglbggl%n?gpyl? assay for

Atinidabrtivgime aF lee geelnmtlan@@dktbe gtqaafen@foctcml amtibodies to seprase in
By AP &Seo gmg to fire ?x‘@&ﬁ iRe&htion, deg’é&%ly, represent yet other
Pract! ce and eor enz ssays I?L

mrsievied embodipents. thmﬁerr%émgnﬂes\p f angipeeics aaﬁﬁb & fe thdstestion
herakpragsfe aisdlosed MRS rd-Sanchez e, agsthtd. @nhe dditbodies D8, D28
% d artisan is well aware of nethods based on

[ orbents that can be used for the specific

i solation of antibodies. By these neans the quality of

P shed skilidd arttsaio odll eppagrihtd @ovethah eepragehdsobeemniclentified as a
' J

SIRHEPITIM B SRR IF (GRARRGRID, DICIREP priirs reldps & colon
tqaacesr dsious i impewmnadisgnesiiy Pressanres MmbGei wsedy t9) se@eh Ehresult

F el SH1EBY tHeea cHR O edto WE MR preseh Aveitich. For Qﬁirﬁﬁﬂeoﬂ&lmatlve
antibodies fromdiff %ggnt sgem

e 0
oWaHrgiEs gp gEenergle gifho € a SUER EIrBlgiee coBRRse amons
adtﬁg’@ethdse& ofi syathetio eptides| represéhingi es «patopbeof seprase for
produced.in
IPHB%?I?&IO A?Ih}{na%ve ?%?g“n‘?’yﬂ’ggg?tm& !ﬂfé Qﬁﬁ&ﬁg% le)lNA vacr%natlon
oﬁawheasday for cllnlcal routi ne. The generation and
t he use of nonocl onal antibodies to seprase in a

nﬁrhﬁ@’asﬁ?&@&ﬁ'tﬁg shfplesbthihed &dfm laAViBARAIMAL is incubated with the
respectively, resent yet other. preferred

WEOG hisHiad agsnt s, PR RaRes ceBditions ARFBER oS fyrmatipa of
fighdingeageet ds@l?coﬁfplételsﬁ&is eordittornh ﬁ&:ldOﬁ(EIde s‘peaﬁed since the

Sy s R e i el el AP S oprine
novnhidtian ceditase Hasarheert ofdbemdlng Agant aqarasermmécx istmesisured
Ifﬁlduﬁ&fduil Pﬂ: Js@&sxﬂ@xﬁeélsgﬁf%r, g;ref@ﬁ%ﬁgf)f 1, eéa%rcébll% @k skilled

ung or colon cancer. Vari ou OStI C
prtsagwilleappregjatp ghase ake Rynerens Mmethqdsdn Iﬂ?eaé‘bfﬁﬁh? ampognt of the

ts’ib@aﬂ@ Birﬁﬂ $ tsé}frasfe Q?nﬁ{l&sﬁlrﬂesd:rﬁbéﬂﬂh Idethil ihGElevant textbooks
e erpative s egi.es te an e
b B (B Bachrtt ot R dgo Fri 68 SIEHGEPSn ARy (245,

tlatmuseasedy, Ayadehst Proesy Bpstod€$996) ppr esentl ng an epitope
of seprase for inmunization. Alternatively, DNA

i Mpe;b%)a,tsieﬁgseqls el %d%-%% ggsgﬂcdr%t. In such assay, a first
specific binding agent is used to capture seprase on the one side and a second
specific binding agent, which is labelled to be directly or indirectly detectable, is
used on the other side. The specific binding agents used in a sandwich-type assay
format may be antibodies specifically directed against seprase. On the one hand,
the detection may be carried out by using different capturing and labelled
antibodies, i.e. antibodies which recognize different epitopes on the seprase
polypeptide. On the other hand, a sandwich-type assay may also be carried out with
a capture and labelling antibody which is directed against the same epitope of
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may be used. For neasurenent the sanple obtained from
an individual is incubated with the specific binding

WQawen 7285 seprase under conditions appropri atBCT/BP2008/010385

formati on of a binding agent seprase conplex. Such

condi tions need not be specifiaed, since the skilled
artisan without any inventive effort can easily

identify such appropriate incubation conditions. The
aaptasé. laf thid edbodinependnlg elpr asd nodtiplesix fosnsrefseprest may be
apd.ksed in the assessnent of cancer, preferably of

I'ung cancer. As the skilled artisan will appreciate
there_are numerous nethods to neasure the anount of _
tAesordingitbi ¢ forther smbagiments ahthe dnveppipnesheparker seprase is

AS8&fEANG InédButal Bdih a s@rrflﬂfé By afl ofteieithegikfen(sultable foddetecting

Téhj ssen, P., .suproi, or mandi s, .E. P, , and )

F CBEBRAIA Adivity o seprases The armptiaadfy Mpaggnpe? gelatinase
Riceisity oBgzs_tpaﬁtiﬂélse%)i)rity.PG]?lﬁﬁﬁabl activise phase.gi dedddttaniiaed by
in a sandw ch-type assay formpt...ln such assay, :
PR bR Rkt TRkl a0 37 Bl b8 determined
dgpflasesant tasayonsingi peptaladsubstsagennssayselor fthe measdiament of
gsg?& e am&gfésé%ld%%‘ﬁbleggﬁige by bR dupr£r 1 ndirectly

ecta sed on the other side. The specific
bi ndi ng agents used in sandw ch- assay for

>> . a‘ t y (t

iy M3EKeA O (CBRIEF eand HeBarticplar py Mifles %@&Fﬁstﬁnﬂa marker of
S@Mrﬁ&d@}ce@ﬁnttg@]§?@@ oheha Cbres‘eheindeﬂt&ﬁ{dis ?ﬂ)tf) mift?tkgethﬁlailf combined
out usi.n i fferent .capturi ng.an elle

it B anke? sepgese ol pGRBL MR R BR ForeSieps of aneer o
eipithe psessorent hEcaepr msgenpal ypapthiedesessOrentt loé cotdie cancer types,
h i.ch- '

(0 SRS SNV SEASE b or o
diddifirecnlueghinha Biven spealiityethr sopEaY sepif a5 8 siYeR sehtigvity the
FRAHLBE REspe@ilely, Bir-th@RlediHeht HEdanEer!@h Be iRpré&RAMMHSAcluding
may. be ‘det ected.” Accordj ng to a further, en%gdl nt of

tHE PATKSRIRGR, MAHET RAMREATIER Alraady GomRIfsing e%%'}?? seprase. In
Fﬂiat@lﬂg&dei émbgainmtm pf earleyr as&swbnt tHesiddproegnein sensitivity or
SO LB R GRS 581 bt e o o,
g62,a01 nabuoveachiefarably,ghe anpepm(magt:_hea@;mot tqa_rker is selected from

Qﬁ%@% %Sné}&mﬁgvbf YYIRK A-1 CBR, 88EeCA 189, W 125, PSA, ASC,

z raphy usi ng gel ati ne zynograns. Peptidase
a%lt‘)pgﬂ%?/n%’rhl_\}’n\éffg. be determ ned by fluorescent assays
usi ng peptide substrates. Assays for the nmeasurenent

?g%%%ﬁﬁ]a'%@mmﬂ'ia‘didsyd ihﬁl%irﬁ r?ersd@%bioh%ﬂcab)farhﬁle abitaifibd for the
6), supra. A "nprker.,o neer, and in.part.icular

L
ior pdtiens ensple girefetablypmey enmprisy emt body flsidaRyeferaed grmples are
tdle 'bfloon,) rgpxlu%cblasma, bronchial lavage or sputum, with plasma or serum

being most preferred.

The term “assessing cancer” and in particular “assessing lung cancer” or “assessing
colon cancer” is used to indicate that the method according to the present
invention will (alone or together with other markers or variables, e.g., the criteria
set forth by the UICC (see above)) e.g., aid the physician to establish or confirm the
absence or presence of cancer, in particular of LC or of CRC or aid the physician in
the prognosis, the detection of recurrence (follow-up of patients after surgery)

and/or the monitoring of treatment, especially of chemotherapy.
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with the marker seprase adds relevant information in
t he assessnment of cancer, e.g in the assessnent of

WQ 200@8742im general or in the assessnment of cerPEI/EP2008/010385

cancer types, e.g. in the assessnent of LC or CRC. The
information is considered refgvant or of additive

value if at a given specificity the sensitivity, or if

at a given sensitivity the specificity, respectively,

Ay tHet‘sanlh:dSzeasmewﬂl afpreciaiee any suchbassésspentvsdnide in vitro. The
aHa%th dsa léc' %I cﬁscgﬁfe tealrgtew&r(aﬁ Jffeglts e?ﬂﬁﬂe ﬁas%)le%pused for the in
prited eiuagedstmmgdnonlmftthmnvcah@@ anéélye@smﬁk of thpgatient sample is
'r{mr@é’r%?@?fgd bAKSERS i the \éﬂah)ént@sr b8BECTYPi&GllyY the sample is a liquid
respecti vel y IS stati st ? y S|gn|f|cant at a |evel
oRMPey B WhglFddoYh Sum, 05H1asM32  "01 or | ower .

Preferably, the one or more ot her tunor marker is

Sl e fedretredib ddide sy thd @réb@ﬂsinséﬂlthgl efat&SbRAnZthod foﬁE@essmg
ape ek & G [EDrer i bo e Be APbl] melifing in
saspipde dixt @incetirdton ofteppse pmd;gsmg thswmrwamr_@tmn and/or activity
Vdeedr 1néJHnttH§a§§§§sH19g§o?JanEé?e?g QE?H‘ZRCD\’em' on, the
sanple or patient sanple pre may conprise any
body fluid. Preferred sanples are whol e bl ood

pl hes inyentoro AE e Presefalyerfions bawmrpmlﬁlyph’esgnaﬁw detect a
S&"ct&ﬁ%édeté}ﬂ:emi?&ﬂimpﬁﬁﬂﬂfrr%wtﬁ het &errﬁhrkasse@asdwgq a 81gn1ﬁcant
cancer rt|c

ealage g PSR Spunebrom etpRE R B i onie iRl Pith tans
rmﬂmnohsaldmgudlhugdtmd heckprsesearh, ibile ehict, granwidas, Kidhgneervix,
o(fvabg 9408 lE)la o 3 rﬁ&%ﬁ&nﬂlﬂ{ ﬁe%% te éﬁﬁt& abl'ﬁmo?e ﬂlrpn;lgg they

ra éet see ove
theae bagrsalde a@]d@r@oegtaab that theydeceensed F%@h@amwﬁ/@r agtivity of

psreﬁlsﬁé‘ﬁles&fl s&‘ﬁ\@l‘eeffbtalh@d %’iﬁ hﬁ: %cﬁ{'ldﬁil cafr bRruséd ifliRe a8dessment
physi cian_i.n gnos t he detection of

ai d

r‘éfcfa?‘reé’df}é’a’(tfcb‘ ar&ﬁﬁftﬁftbare PEREL RS R ger y)

and/ or the nonitoring of treatnent, especially of

ChienidliehlescamaricAfort diegrsdsisl Weudldalse a sanatiarl Whemepr ecirgle gvent or
%ceisy %uﬁsﬁggeaﬂg 'P%p%cﬁvg%?s%a%QS, J.I% A mfI&?o#?%lgég?é%% In all other

s@b@l sprigsediagnesis kan ba Vet dtfﬁmlhg:ﬁmtaﬂ ¥ whenhibe ezslrolqgareof the

! ' AR5 lthOfast & ALY & | for LC. A
n(g%/e%%u}lgg@%gp&e% bgck CF%J‘t%tth > pat i ﬁ% S erS@ﬁEJ Bg! for ”

Thpiskidled yreispm il appyegiates ng l?ﬁ‘GF’éF FHpKes 1s g%gnostwﬂé 100%
bipe@iflcitys&id a0 thekarhé &ii’ﬂ?ﬁl 0ob# se’msiﬁv&? €611 £ghveirhndei faemotiak disease,

esent t hod
o BEo LRt fpEL) 2, LSRR Nt o
rmrskewa heoseprase cagberssesiutol asepss with asanpirelikdlibood or predictive

e@é I el ;ﬂ'gseﬂﬁe SBNRS CortRd sHRERPof DRiseRABCEIMERE Mroutine
or°acti

chmcal dlagn051s, generally various clinical symptoms and biological markers are

considered together in the diagnosis, treatment and management of the underlying

disease.

Biochemical markers can either be determined individually or in a preferred
embodiment of the invention they can be measured simultaneously using a chip or
a bead based array technology. The concentrations of the biomarkers are then
either interpreted independently, e.g., using an individual cut-off for each marker,

or they are combined for interpretation.
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determ ned in the assessnent of cancer, e.g. LC or
CRC. The inventors of the present invention have

W@ opieIingly been able to detect a decreased PCT/EP2008/010385

concentration and/or activity of the marker seprase in

a significant percentage of.ganples derived from
patients with cancer, in particular with | ung, colon,
esophagus, head and neck, stonmach, bile duct,

nans rfasther isifecﬂe’teqd, embodinent aharagsestmanasdf, cankaddaording to the

gsoenﬁ nveng(Le &Bﬁg%q?& fo dg %{D%glg d C@{&n%ﬁ? E}%ﬁﬁﬁlg—% Cllrlsélggglgle the
a@nc@ntart@nu a@d/cammmty ofa)i Mepsasopols@@ta@@ndmrﬁﬁgments thereof,
SAHIAY) eori%bérarhaﬁedothépﬁha&r loPehnced taah < @fin thﬁﬁgsuranmeresuu

assessnent of cancer, In artlc ar o
b FERSNGRBANT SREEPINGHBatER L(a Pfegés%sr&éﬁ'ﬁgpv%% in the

f REessthedPoarceroul d be a situation wherein a single
event or process woul d cause t he respective dlsease
fectipus er .cas
35S aviesimishhieBecrife Rt A5G yiIheyr 2o Bfde RS r more
wifethet Fdlogtinglasppetsofsctehping sb@esmcs apbt progh¢sys; monitoring of
C s, €.9
L A S U PO S L T U el
bi ochem cal marker is diagnostic with 100% specificity
A& he sane tine 100% sensitivity for a given
mul tifactorial disease, for exanple for LC. Rather
Bcoehaiy ©alefined ket syﬁe@xatlc @ppiRAtdhA-of a teifAo 1BBEify dndigiluals
iegé).}/\%irri]s 'inlgéVI‘?lha?s gorg ?nndﬁcr:ag C(t?fd g & téios\?gssg%z tWe r%s%nce of cancer.
pii‘re&ea’abe theapgeamieg populatien ssevenpos}cdoff ladd'n@eésslenown to be at
Mgt RaS a{/e[}a eo Ll BeCAlENIFSRlex gn9§&r§ nif S @htidn for lung
i d i

ous clini npt ons an I ca rs are
c}’@ﬁgflrdé ﬁ@apwé@tf wgwxdﬁa Is kpoyndg rbé@i ighey thap rﬁéﬁtag%ﬁék of lung
NRAASGE RO sn@fket ) EexLunsisielsy i 4l di SR@AHE,. qiBirGC heMashthtos-exposed
@iers can either be deternined |nd|V|duaIIy or in a
pt ¥ Er ed embodi nent of the invention they can be
nmeasur ed sinul taneously using a chip or a bead based
dnrthy prefetnebbmbydin¥ing cbodefltidauiclhas safimt mesmitmnaismm as a

as%ﬁxpu(}ﬁnthg §dr qulfjt 3t ?%r&%xe teegdldn%%? Qg{grgé:c%l l¥ncef- 9-, using

an rndividua or “eac or t ey are
conmbined for interpretation.ln a_ further preferre
it JaHefiscastie ng suwleshigshenyral dﬁ‘l‘ﬁl‘é’r ingthe sirglagon vil geer meet

Rh@§@ﬁtt1vhtl9\éﬁﬂtsp&nﬁdlfy deRédOFeqBied fbrascﬁemhg@uqﬁuresr Thisppears
surln

le th t
Torette e Fog co e oAy BB I Bes EePbAt Prigrsppected
tther embrkeapshdb yompssiog apburelitytdienarkers kall hofe to hnoerd in cancer

%Qgeeﬁpn ui’bp Gata egta%ﬁ%eldrlﬁgﬁghprgs%ﬁtl’qntver;t?o@gldﬁ&?e th(at the marker

concen I ONS eterm ne
rsepyaec Wil éoym anning¢gsal part of a marker panel appropriate for screening

purposes. The present invention therefore relates to the use of seprase as one
marker of a cancer marker panel, i.e. a marker panel comprising seprase and one or
more additional marker for cancer screening purposes. In particular, the present
invention relates to the use of seprase as one marker of a general cancer marker
panel. Such marker panel comprises the marker seprase and one or more additional
markers, e.g. general cancer markers and/or markers for the above-mentioned type

of cancer.
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assessnent of cancer. In the assessnent of cancer the
mar ker seprase will be of advantage in one or nore of

W@ IR DI2lIdW ng aspects: screening; diagnosti c BCTEP2008/010385

prognosi s; nonitoring of therapy such as chenot herapy,
radi ot herapy, and i nmmunot her gpy. Screening: Screening

is defined as the systematic application of a test to
identify individuals e.g. at risk individuals, for

i Segiag@tinalso dikelg tdi waadifute @0 gnarkéhpareisefoe vesaiaf specific aypes of
Pr ef er abl the Scre opyl at.i on, i

BTG SRl SEPhER PR R A, o3I BB URL pagpress

dadwsy cerfiay 0\@X)ﬂ|bp¢a@1;, bleddern; e@dnmqupopﬂm prostate daneer| ung

cancer is conmposed of individuals known to be at

hh@leey réfgﬁ‘gd "[’):?eg Weahigkoe hidBSed WHHEE ’erk&‘epa?rpr |6§1rn§rlsmg

ex- s kers, urani um quartz- or as @b@ s-.exposed

\i6PIaes are lypg, cplony psopbagus dheadiangi nasky stoma ﬁ PEFr gancreas or

qg@mwaﬁnggrun1or sputum is used as a sanple in the .

screening for cancer, e.g. lung or colorectal cancer.
E(?%Lgh P4 %/ff:rcgﬁ Sesd(gvcéflcerrre té)?bete ﬁsglesgeg L& hCaI anﬁgrk%fnei I201111|B?ising

sepeid areilung, colonggspphagagliecnddnd oecks stpe@nh ngbwmwscer

This appears to be also true for cancer and in

ROHet Eﬁ‘éf@{reé Q)fpe's WItahé 4B be L1§se§3@d5 with Penfkaepiry cBﬁ?}ising
a mar anel” conprj si a plurality of markers w

HPERESE %f%‘é“&@é‘&erl% C@k\‘\’é@f‘c‘?cr eeni ng. The data

established in the present invention indicate that the
%pi@érré‘d?@pasécahckﬂ tof b a3 essedi witleg rrarkqp pahelabnprizhrgiseprase is
ane riate for screening purposes. The present
HQ%H?mgpagﬁerefore relates to the use of seprase as

one marker of a cancer marker panel, i.e. a marker

plrepresatpdats ifwghereindicste that cemnocﬁomlmn@nwd@ﬁ m@pgers will be
%K;K@tﬁ%éo%l's iR aHeClcr &R Re RN EarRby, mﬁeé(arﬂﬁlle PRtk irefbdice to the

sent inventjon relates t q@iuse of, se ras as
dieferigd iearbogimen ﬁé?egpmgj& C%IS}' Prﬁé‘?ﬂ’élm"eg @R also relates
nearike h(sjegaf]@ kna@lbdfm’ahléleﬁ)nﬁmmmﬁdp%se 260 CRRRADH 1 pdStEofOe[ marker
mor e, addi ti.ona ncer
BT SE STOF PR Ve A Kbl o e Spfase and
d&ﬁ\li‘,mr Sepmager pgndlcsmplrisingl|sgpiase ahCA| lﬂj?,eormf ameier panel
I‘?Sll’((ﬁ)SrERPd%E LA &Asﬁ%cb bfa ﬁl\ﬁﬂ%?ﬁ l%@ﬁ?ﬁgmgge&ase aend PSA,

Iun esophagus, head an
ducH 2 arker Bas] cUnpIAEYS sepsrsyird Aé@apyo piagker panel comprising

blepAideind STUHATRY 61 4R Mhrkef ?&t@t&n@ﬁmg@ C})rgehﬁlﬂ NNMT, or of a
preferred types .of cancer .to be assesse g m ﬁ

ﬁré(rsr B (i){rgprﬁﬂng seprase and two or more markers se ected om the group

consisting of CYFRA 21-1, CEA, NSE, CA 19-9, CA 125, PSA, ASC, S100A12 and

NNMT.
Diagnostic aid:

Markers may either aid the differential diagnosis of benign vs. malignant disease in
a particular organ, help to distinguish between different histological types of a

tumor, or to establish baseline marker values before surgery.

Today, important methods used in the detection of cancer are radiology and/or
computed tomography (CT) scans. Small nodules, i.e. small regions of suspect
tissue can be visualized by these methods. However, many of these nodules — more

than 90% with CT — represent benign tissues changes, and only a minority of
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seprase are lung, colon, esophagus, head and neck,
stomach, bile duct, pancreas or kidney cancer. O her

weewber2edl types of cancer to be assessed w t hPGI/RB20RE010385

panel conprising seprase are |ung, colon, esophagus,
head and neck, stomach or bijg.duct cancer. O her
preferred types of cancer to be assessed with a narker
panel conprising seprase are |ung cancer or colon

Gvdabs . reﬁrepdfrﬁi eanctousypsual Usaof die imarlee sapmesseq aitltin the
rase i s lung cancer (LC).

R S e AR e R SRERRS | Pt oo Car

conmbi nations of nmarkers will be advantageous in the
Sin@enprage 4sor single owrkerFoighehasupesor Wi ather mhtkesm eg. inghe case

td¥8 P RES &qrremo m;ia- el oroftISPf’ Gf ﬁfs%'iﬂ ekge&éd #REse £L% will be

present invention alsqg relates to the u rker
paadps 8 dhagnpsicydsespeaally inestablasing ajhagel lrkﬁrvabre before surgery.
nﬂfekﬁfes@ﬂﬁﬁ{'elﬁwﬁpfhu‘él déd ﬁ&ﬂéﬁ&ﬁ tlaN dseCoPsepRiise Ofor @stablishing a
Hg?é @ﬁg fo risicn rase and NSE, or of a

Vg f 66 BF'Yi ‘m§§ rase and CA 19-9, or of a
mar ker panel conprising seprase and CA 125, or of a

rRrogeosigpanel conpri sing seprase and PSA, or of a
narker panel conprising seprase and ASC, or of a

r%stlg ! caﬁﬂmh S Qeﬁﬁ&f gs echﬁﬁgl %’a técalo lor octloélemrcal

pane nmprisin rase S g
rfﬁq:tkgqs 06 SARger (Péﬁfﬂ’tﬁ and gh mers thafgpredist wit rfb?eétam likelihood

gi:13 kﬁE&séQhﬁ@drﬁéi Theim ltnbﬁl @OUP t©ORElpStd NGtiGhally YEBA patlent

R Bl b 108 WIRFAIEIERE RLGEBAKE R Sepog apH gver e ment

diffifidolentt disdaseiresprabiely. dolinenRget als Tummbri Biob2d (205 268-218
Lfg?l?af%ﬁr%r ﬁ)%)%“(fsBE 93lre (?‘etEAt ef\dlllsét CWRA% pe§§@? GRd NSE, in

eren
NS GIHT. |I@ﬁhbta§@1dwgnmm4éﬁr%hrd§ OBQTeGnérker‘@%E yEA, and LDH

Tedeaye déH}?HPJgteBEHe? At AR oUs@eatk Bhdrhte stRhwEt i on of

cancer are radlo ogy and/ or conputed t onography (CT)
scans.

of
A SRSt o SEALaRTY SR YT Raché Mltermtiatonghebie patient
ree L. oér CRE patiamtsUr@a healthyr @nttiody) it3AYewmbe bxpetted that it will aid
r. I 1 j
FGIFIL RSB TR VAERE LR AR LC o
@R@eTheshemlasf@rn@gﬁrmw jeprase @il ifase hikely bacpmbingd with one or

Qﬁ@feg&hw&ﬁal%ﬁeﬂ@r' QR SRBSE theSTRAE ERMHANRAS. B a preferred
singl e marker m ght be superior o otherlgﬁrkeE%C

jembqslimentsgprase is used in the prognosis of patients with LC or

Monitoring of Chemotherapy:

Merle, P., et al, Int. ]. of Biological Markers 19 (2004) 310-315 have evaluated
CYFRA 21-1 serum level variations in patients with locally advanced NSCLC
treated with induction chemotherapy. They conclude that early monitoring of
CYFRA 21-1 serum levels may be a useful prognostic tool for tumor response and
survival in stage IIIl NSCLC patients. In addition, reports have described the use of
CEA in monitoring the treatment of patients with LC (Fukasawa, T., et al., Cancer
& Chemotherapy 13 (1986) 1862-1867). Most of these studies were retrospective,
non-randomized and contained small numbers of patients. As in the case of the
studies with CYFRA 21-1 the CEA studies suggested: a) that patients with a

decrease in CEA levels while receiving chemotherapy generally had a better
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of LCto other markers, like CEA or NSE, it has to be
expected that seprase wll be used as a diagnostic

wa@er@/ozepeci al |y by establishing a baseline vaPCBEEP2008/010385

bef ore surgery. The present invention thus also

relates to the use of seprasggfor establishing a

basel i ne val ue before surgery for cancer. Prognosis:
Prognostic indicators can be defined as clinical,
paftttirhegianahoseqratibnts ehese CAA l1éebtfuitedstoalecieareaat (b) for almost

L a]%g{n] o'gn%ﬁgeh &El\lilwgfsaa{erp Qstsogﬂ.t%g 'Mﬁtth cl%eape L@ogre stlfrln n

sease ou
help to rationally plan patient nmana enent, i.e.
dv o @xpestedr thek senreset widk begydesss s goetl g emarken fier momtormg of

Qhehotiad gk @? FRA®] gnbr dCﬁﬁ asgsgeftﬁ@ge CtHeV glréﬁent invention
l'ina, et r

sielrat alto Felaepfuiast ¢ Phscpaisaes e @E&A&tor@s f(z)fsmcmﬂpﬁpts and
Zpirefbrablﬁscofaﬂdnfs&ﬁlcbm NEQLGr Nggloh?:%%\ﬁcest l(ldfcalbplﬁltﬁditﬂ% tunder
seru eve ot the .marKer an aglt a
DT dn the SRR B iRy O, BPer el s RGient the
ABeBBENEIHS &irowgrasé gniffoc antl¢agt opatmdrkert sbected frhm the group

ddofnglgtrlr?g;t)f @Y'th Cﬁﬁgea[nd?@lt F\fg@t il lﬁagombggg FandRSsed 13 the

contro S to be expecte
ﬁﬁ&?“ﬁ@“ﬂﬁhﬁ%&ﬁ@)Fﬁ“ﬁ%se35|ng the prognosis of
patients suffering fromcancer, preferably fromLC or
GRowlle | evel of preoperative seprase wll nost
| i kely be conmbined with one or nore other marker for

cer and/ or N In a.p
RS R Bl BB R- BB i Beal pf e L Omptee
pamoeadtosf cantenousCissne IBRE. dektlop trcnulrmgt of mEhetatit ldéseageyf Wagner,
Py 1s I " I e 1
s St it @ SR HBERS sy o
VWP 980)-dYiastioh these rebapses Qcuhwithimihe Jirddvhreasyafieseugery. Since
tr%&ﬁ?&ﬁ/rﬁ‘étﬁsfﬂatid" didedst Q9 isheRBiyNREANY detbbRY to0MNGatelid6nsiderable

t hat Y, nDnltorln of . CYF ser,um | evel s
e PO RoGTRE T b (AT Al dBBb RSB ALY treatable
stgei val in stage |11 NSCLC patients. In addltlon,
reports have described the use of CEA in nonitoring

PSS e LA TRy e
streHlasee Programs whishefrequangs piagiuidgse regylyi - manterng éﬁth

eelalCABhAbARE WAFBCEANMHEDRLS afth ic8NfeSectiBf Had Heb® sh t
éﬁfg of thﬁlgtudles W th EYERK'g%gC e v Shown o
a

t

{5k SPetpYaPOTtARRra g r%ﬁfrgnmwsaﬂaefgfeéa%éﬂﬁ’nacfsnsmww of
| appedxsmudelyl 29% eale! speﬂl@cﬁh eﬁapﬂsrekmwelg@n% aléry 1rh€hé a@sence of
begélgralol%u tgpng% Fnesa%resx nns 99%%?;% %nn @EArace urg 75 (2003)
973-980). Thus, the follow-up of patients with LC after surgery is one of the most
important fields of use for an appropriate biochemical marker. Due to the high
sensitivity of seprase in the LC patients investigated it is likely that seprase alone or
in combination with one or more other marker will be of great help in the follow-
up of LC patients, especially in LC patients after surgery. The use of a marker panel
comprising seprase and one or more other marker of LC in the follow-up of LC

patients represents a further preferred embodiment of the present invention.

The present invention in a preferred embodiment relates to the use of seprase in
the diagnostic field of cancer. Preferably seprase is used in the assessment of lung

(LC), colon (CRC), esophagus, head and neck, stomach, bile duct, pancreas,
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all patients, increases in CEA | evels were associ ated
W th di sease progression. It is expected that seprase

wawrdov/opbe7at | east as good a nmarker for nonitor PGYERI008/010385

chenot herapy as CYFRA 21-1 or CEA, respectively. The
present invention therefore.z so relates to the use of
seprase in the nonitoring of cancer patients and
preferably of |lung cancer (LC) or colon cancer (CRC
ﬂaﬂﬁ@nt servimgeovacyerbpedsgr daddet,n ehllemewnind oot ngrasfate cancer,
res Qt@y);n one preferred enbodi nent the neasurenents
Sepr‘ase and for at | east one nmarker selected from
the group consisting of CYFRA 21-1, CEA and/or NSE
vl viet b durthermpretearedrambosimentthe present invention relates tmihe use of

(sE&)as&anef gr(ﬁ)arké:r%bl%wlllb' Hor eadtc@{r @%. W%‘n@f} iaf geﬁagratpﬁ f&Ndpecific
surglical r sec 1 Qn at, Cco ete
i PR catie & B (Iab Geonage ggeb%rdoaeﬁip Harpehdilgduct
ﬁ%&q&&@ﬂdcﬁlew él;eeﬁﬁ Q)vgioﬁﬂbfeaﬁt, })lddderwrﬁﬁirrllqétﬂrﬁn( &%ﬁ)@)tate cancer in
Bu erl t.al. n. JTharaeg. Surg. 45

Ipp iR e bresBreRt oo pedBEOfor G T forthe

trhakélr miecQLeQ nwdxes:aatdrdypesung)eciﬁc gBnaralemarker molecules and/or
rGfte ! sﬁ@rff{gﬁﬁmeg rgbl%ﬁg%ablgs nhdPUE" in%Eé ﬁleg Ef?lalud or colon

et ect t'oo consi € researc OCU
sAnesansepraseandibe apleagtroneafurihen mprkes ase yordetsy i 5|aP§¢ssment of

taRedr 2k eluﬁg e eologo%sre&wem ha{ultd fEHﬂx‘pleC@B‘tﬁi@lEd [Badoh l@fitlﬁdlwdual
unaer go 0S ve survei
?ﬁgﬁfrgﬁﬁ aafe ParkeEs HBRER NS pietH SRS A seprase
whihbCEAnbiSed laar Cyfomm-mrr:Eg NSENCAER, GiAd 9y RSAaASEr S100A12
alijlﬁgleITr fP Itdcgﬁr,hérﬁe{e?%%nseﬂl?e\@%ﬁl (f';%t ﬁl%[‘ke?{ w?t%r JNMICh the

posto eratlv recurr atic | Sease
seesitenvant pf efprasopmayxbaesnebined ang CRER 4 2t Je EEA emdr/ gr NBE. Yet

&FQRB&X P e tl?g%ar?&eﬁade[‘ Jsg&' 1@%@ %&sﬁﬁerﬁu&pl:&icgpse g. LC
or sig ucc erll‘FH " of 6@)— i h
SGF@’“S%SGPE"GOST 9715‘1:3@8’(9‘)‘3 othgyjgar F’h’é1 eGP eEFﬁ e group

RahbiciSoMIYFRA ) -afah@ICEAUr gery is one of the nost

i nportant fi eI ds of use for an appropriate bi ochem cal
r% Eg{skl(l_}le artls Vesfa%pa?celate esrletalre}/ }n}% Y(V{ffay%g)?&sgelZEe mreastlll?gments
alfove or mnreccmbkenratm oordes ttdr igwpEosr thmrie&goo:ﬁer qmtlkerunder

%Hstlgﬁto‘ﬁf 194 ﬁﬁfte S&iphe, bt hoFethQlds QRER efféctllvgapi‘gha{] ta%aosmve

especrally In pa Lents after surg e of
Fayuklgs apsymed lébﬁwp g ispsitbsfasat ser«faoaraef e magsKers é‘f‘f?é‘ilgated

Medik @y el the chse vitea digdnbsing R idfectidus @aleaselile AIDS.
represents a further preferred enbodi nent of the

eec?ueerr]lhy,l ﬂgv%géer,oﬁle combination of markers is evaluated. Preferably the
values measured for markers of a marker panel, e.g. for seprase and CYFRA 21-1,
are mathematically combined and the combined value is correlated to the
underlying diagnostic question. Marker values may be combined by any
appropriate state of the art mathematical method. Well-known mathematical
methods for correlating a marker combination to a disease employ methods like,
discriminant analysis (DA) (i.e. linear-, quadratic-, regularized-DA), Kernel
Methods (i.e. SVM), Nonparametric Methods (i.e. k-Nearest-Neighbor Classifiers),
PLS (Partial Least Squares), Tree-Based Methods (i.e. Logic Regression, CART,
Random Forest Methods, Boosting/Bagging Methods), Generalized Linear Models
(i.e. Logistic Regression), Principal Components based Methods (i.e. SIMCA),
Generalized Additive Models, Fuzzy Logic based Methods, Neural Networks and
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The present invention in a preferred enbodi nent
relates to the use of seprase in the diagnostic field

WwW@Rooganees . Preferably seprase is used in the PCI/EP2008/010385

assessnment of lung (LC), colon (CRC), esophagus, head
and neck, stomach, bil e duct21 pancreas, ki dney, cervi X,
ovary, breast, bladder, endonetriumor prostate

cancer, respectively. In yet a further preferred

E(Edmd'c megdrithhe tpsed ddthodsy @he iskilled afrtddaaswillohdveenau peobddm in

SERLA eana§%§rogga{é etﬂ?d %5 %Lraqu;t ’ Iﬁ?r'i%&e EOmﬁmgtloxfl QF the present

C ance
dovdntiag. Praterablydhe metbed phqguscorh@amgaﬁm mankkr combmatlon of

StBQ {H%%Hm%nfé getqug Lbse R 18 ncddANC selQEY Frdm BXAL ¥, Linear-,

br east der orret rumor prostate_ cancer, I n

waskrotia | dieswarinecraisaiminat Anabiter Keenek Methorlsctice SVM)
fmnpfa@ﬁ?&hc Nibgols (L. ar N@ﬁfe&elﬂel (Sgcﬁlaﬁilid'fﬁ)y PDS (Partial Least
ncer ene er. no
Santgr ¢ 5E-Hepet o e Ly Jear Stome ity Fores
rdkthods, e Bobsting ll‘vlghods)codnoerraheed Separaddodaid (ke lafgistic
I?e%?etsagﬁf ljeltjz{lf r}glatlﬁ?u(H{eséﬁl{tgtlslﬂl%ﬁqnéﬂoabﬁquérg& ﬁ{rﬁlrétfoﬂ)éwmg

obferingesy Rtrcgmslan b ﬁﬁuahuId@éICOIF?letﬁ@waédméegapbéél étamlémcs, 12

CROEH" 47506 KE "FieWhiaR, @ fHﬁ hy t fetHEeARF e BtatRfica} ENs88Sion 84
ra

e conbi ned are
e 1P LR Rseie, T iAo THBIrRRROheR Jhriddneiy plerome, The
Fﬂlﬁfla’(tﬁ ot Sefistedl &Qaﬁﬁﬂi@ ISpkingem$dt R $n \Stdtistivsh {2001 ); Beeiman, L.,

(@E}S ur e;TEF[t '@ g['ésﬁﬂlﬁ)q tfg(rlggzgtﬁlasaqic elonmaarrx{reigresg‘lor]i l’trees,

L@élﬂonnna tW@dawelss Besinanf LcaRametom eEcgcstLCMaohmm Is@snmg, 45
9{%61 ﬁée,l E/P§t PR Q&tﬂ%%al”@(tlﬂﬁ?tl(m)l @fC“M@dlial Tgsts for

I‘OU consistin

@ASSlﬁ&stl‘Me"mékPIeldéf@loar @)@‘@qﬁi warlﬁtlcabéﬁ@ewatsémh% e(2993é and

A4, WSH‘éﬁ BSE, $d3ek, MRS UP SRR ChasSificdtivh, Wilef®hRrscience, 2nd
%kerf or der to inprove the di agnostl C question

tlgatlon In a quite sinple, but
nonet hel ess often effective approach, a positive
rlesul prefesred smbudimerit of tsaimpérgidnstopss at bpemized ravltivagse cut-

O&Ffoqv\?]é HSW)%E%&HX@&& b &%ﬁ%lcaiﬁfgﬁéeggg%@tfdlﬁ&%nﬁ ¢ state

case an |n ectirous
P &gqurestateyB, erga\ﬁe%ie frare healthi hathisypsfof gaplyss shq markers are

%bﬁgérqﬂdeppﬁ&&ﬁrb@bk&rﬁmamkps&measur ed for markers
of a Tmarker panel, or seprase and CYFRA 21-1,

f
mat hemat i cal | vy. ed he d value is
AFPEY L 1 §oeprstinee mﬁ@@ RoP G4, Oy LS eFghe-operating
\hafeeteristdsUBRO CRfsed espeainlty Aeeighiyl. Hn)andr@mlmﬂrellla(}e @iratGhem.
cr?fagt(ag%a?’?%_as:ﬁ}' %@%@ %lapﬁ% yBl%t oMl b0 QeWitivity/speciﬁcity pairs
resulting from continuously varying the decision threshold over the entire range of

data observed.

The clinical performance of a laboratory test depends on its diagnostic accuracy, or
the ability to correctly classify subjects into clinically relevant subgroups.
Diagnostic accuracy measures the test’s ability to correctly distinguish two different
conditions of the subjects investigated. Such conditions are for example health and

disease or benign versus malignant disease.
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nmet hods for correlating a marker conbination to a
di sease enpl oy nethods |ike, discrimnant analysis

W@ DAY/0t427®. |inear-, quadratic-, regularized- DXT/EP2008/010385

Kernel Methods (i.e. SVM, Nonparanmetric Methods (i.e

k- Near est - Nei ghbor C assifieps), PLS (Partial Least
Squares), Tree-Based Methods (i.e. Logic Regression,

CART, Random Forest Met hods, Boosti ng/ Baggi ng

I\I’Btdaolds)se, EB&ﬂEOé] plz»edemicmethe olvbxtigl setveeretheltogi disirbutions by

R i ..

SRR Bk D2 8RR By B R s i
I\tbtdsbrd§$ Qe thaly-Nas mwnstlamcmnéteu tcuApguitive frastidm $dafined as
N%LH&@? of 1€ pdkitilve 8t ?ers&msaﬂﬁu%u omua BAtiPE rpmu@ﬁaér%f false-

sel ectln% an_approp rate net Ogﬁto eva uatea rker
CEEHIVSAET GRS t“ﬁbls;hﬁéeémbeqw kel as peut B the prgence of

NedibQde ds&shditiort: Of fs@hRtilatd doledy framkdie affedtéd fidlgt@Up. Tn the x-
tsagf%e%t E %l%eggﬁs%b\v%( il:rztlchotntgﬁ bssp%%%ﬁggr[gﬁlfr{_ggna%e(nﬁnber of Talse-
Regitiva résnbts)/ @ivsebrer wf braeinefutileyis hamberkeffals¢-phitihortsults)]. Tt is
(Jnl\glde)§vwsﬁeemﬂgﬂgﬁ%¢ as%g l%&g@g%&{ go thet' uniafficted fubgroup
Spsausedhe trhee en@é@@dpmtmofd@npns ete qaisglatedrenyirelyseparately, by
%ﬁl thERRRE RN IEOR 3 Wil 1AL Re su@ Rﬁfp‘s Nge NeSADPMS 15 in@épendent of
ralized I, near Nb}ﬁggng Logi st i e eS|on2.

¢ &rqvalenes at dlisepse in ¢ ¢k PPUIO Pipterepfesents a
fsengigvityn1 fspeifiadtlyl paw dogrespdligwespartodi dk&i@ion thresheld. A test
(avléibl'b‘é?rf% gg‘é%lilrtl%f,o:ng@}a?;%vaeﬁgp %ﬁ?eht&\%:oaclcl)ilst%ﬁ 102\5 of: rse’suﬂ’s% has an
RQCi plot chit pssexthbiig Be YppoaBdft xeaaexmhereashq erue positive
E’Fa%\’igﬁ '18 -Ii' (p Sd%t fa({@)l% (Péc?gﬁQ? rSéIlSltEIrlt:x? de{mnthe‘]ﬁfsg 'E%sm%‘ ?ractxon is 0

pr.i nger Series In
gpgltfﬁcgtsp@gﬁcqtzbdﬁbe thenretieph plot for a tpq‘,t,\@g}m disgrimination (identical

Q1§HBBUOI% d¥ resultls @6¥the Gwo %rodpl?ﬁ‘li)%adﬁ%&hzﬂ |11‘x31@1f1*0(ﬁﬂ th’tﬂswer left
%%ssmntrees Cal i fqrnia: V\gatﬁwg) Bg) thes. (If
P R WRREE Tighh Confe MlestPath Il 13 Hepvisp fhess ™! extrénhes.

Fthae{O(E/lpﬁ)t fallh eorBpletels beloal thEVAP didgboal, dfis Mehsd)alremedled by

%gﬁrgi Qfé%l lgrl %Iel;fé)ga’éb&ﬁw?]gfég)r['nzgk)%érqiﬂa dogjgésg tﬁalb' or vice

Hegrsa,) @uaIEatlvem dheclogr tie plopag toethe uDpas leftf Garaer ghe higher the

WJe%Yla'cEﬁﬁE)ﬁ&ﬂtﬁ@&%t 2nd Edition (2001). It is a
preferred enbodi nent of the invention to use an

ed | tivari at, ut,.off for theu de
B PHACT WY B BGT P diRENeSIC ey lch BEVIaTRaies s (o
S&?f@s Rs béﬁmrﬁftrﬁb GbyB, mﬁglg nuehiteessiet ahrorrdilepdratnyter lerg. is the
58 O%B% pté)ﬁe{? e an’a %aﬁ{r%?%attlr\rlgllyk ékaergarc’ ul?c{e? Cegﬁlrrg%g%{c” The most
dioagnos globalnaté:sude is thetrred um ctlnq Reg met. By sonventlon, this area is

a%?}}svﬁ 050RE gl hGQ one can reverse the decision rule to make it so). Values
range between 1.0 (perfect separation of the test values of the two groups) and 0.5
(no apparent distributional difference between the two groups of test values). The
area does not depend only on a particular portion of the plot such as the point
closest to the diagonal or the sensitivity at 90% specificity, but on the entire plot.
This is a quantitative, descriptive expression of how close the ROC plot is to the

perfect one (area = 1.0).

In a-preferred embodiment the present invention relates to a method for improving

the diagnostic accuracy for cancer, e.g. LC or CRC versus healthy controls by
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characteristics (ROC) (see especially Zweig, MH , and
Canpbell, G, din. Chem 39 (1993) 561-577). The ROC

w@empla7423s a pl ot of all of the sensitivity/speRCTERI008/010385

pairs resulting fromcontinuously varying the decision
threshol d over the entire rapge of data observed. The
clinical performance of a | aboratory test depends on

its diagnostic accuracy, or the ability to correctly
Ghesatihy isd bhn‘apte&h'e BbAcedkratibn dif bylemlsepaam alﬁUﬁgme -1, and

SRR o 35 A SEER P ara P oy
sdetgrevioed uorth_eptesgate@d abg8uch ot omder;, £.gnlsC ar ERCo thesixaprpyament
g@ﬁllﬁﬁ%ﬂf%o% ?ﬁﬁéﬁs Bkin eé?)'r%?il?y @llra %l JuBRARE from cancer, e.g.

I seas n each case, eplcts the overl ap
Het we&RG Kersuwhealihytqongals %r@“ﬁ%ﬁr ol b o |Ch‘§51ft3??é10n based on any
sserqgsé Inlayﬁe}ynv\é&{gitbﬂ alone.specificity for the conplete
range of decision thresholds. On the y axis is

ensitjpvity r,.the S|t|ve fr Q
Chrmeterstrosid peerding o REdiresetCinvRon fsbb Hesprcentiition
tofudhe fdsintikees seprasataad GYFRARS dnegpectivelyt éstletermined and the
rx%§1:lige; Cc'()r%nbmﬂqf)x? hshﬁg' 34 the apsgssp‘leﬁl?ép aB@ag L g LQ::'or

poSi T1 VI resence o | Seasé or con |t|on.

It IS calculated soIeI fromthe affected subgroup. On

tlnea yfusther preferred mtls%fs@@rémetw thechresamt ipyenfion at least the

S&%@érftmiohyof[tﬂsmdmgkag séprasELaId @EAf@lslﬁe%ﬁ@é}y ti§ détermined and
sult /% er af true- e ative +fnu iC CRC.

(B dar twélgmeé)ly thq fhegsyment qf Gafieeh 18 LC or
speC|f|C|ty and is calculated entirely fromthe
umaﬁ fferthed peafdrged npethdk causdinghte  theupreseamdnvention at least the

%&tFaQﬁ)lnt 6%&1ef318191tahé%ﬁ§e e?&%e,cé‘lfﬁﬁ*‘xétlelf a%ﬁt CEE' Yespectlvely, is

est” resu
oldercefrem@«rd a@djﬁ@'@@ﬂ@f combirRen it geed i the @éﬁﬁéﬁ%?élﬁpf gpncer, e.g.
theopcaral ence of disease in the sanple. Each point on
the ROC plot represents a sensitivity/ 1l-specificity

di I d th
B 2 Ehe RGTIb R PR Pothe (Fia By APy Sofnet gt the
thncd'ith’.tfomb(bﬁ thertsombirkees sHpir&s)E 638RAR1ROGndI GEA} teapectively, is
?&%e%’%slnéy%&y% &gﬁiey Q&%ﬁ)u{ T 1§ ngéael @??sregs JP)? of cancer, e.g.
rue-positiv Ioni1s O

fra per
dengi EREi ty), and the fal se- p03|t|ve fractlon |s 0
(perfect specificity). The theoretical plot for a test

Vint Jet @%%@g‘ff%rfﬁi methdd slesidisdto ﬂie?r@éeﬂﬂ‘iﬁ&ﬁﬁo@fat least the

LRBeanigasion o e g re?%?qpfa@eusgsﬁia oA FRAs LD i

detdrmifi@d hnd theombilee coinbameiohVio ueedt inethe assegsinfent o€ ciREr, e.g.
qégt & bls conpl etely bel ow the 45 diagonal, this is

e Ty remedi ed by reversing the crlterlon for
"positivity" from"greater than" "l ess than" or

vieefolleving examples.irefgrdnges, yequenge 11§FID§ and figerepprgtprpyidedto aid

tiRE uBPRFanlfigl ofGAE BRdsent iNCerdtid@N e &fiescope of which is set forth in
the appended claims. It is understood that modifications can be made in the

procedures set forth without departing from the spirit of the invention.

Description of the Figures

Figure 1 Figure 1 shows the distribution of serum seprase concentration values
in colorectal cancer (CRC) patients and healthy control patients and

and healthy controls.
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overall accuracy of the test. One preferred way to
guantify the diagnostic accuracy of a | aboratory test

WO 20000742%Ppress its performance by a singl e nunbE&r/EPZB08610385

an overall paraneter e.g. is the so-called "total
error"” or alternatively the-j@area under the curve =
AUC' The nost conmmon gl obal neasure is the area under
pl_ot . ;yconerat1 this area is always >. 0.5
(gureg ; © Faire ZSheva it GyBiien phet wBopRBH CPGHaripn values
make it s@) lunyahh&s (LO)Eficaatadeiealthdcdnp@ild. ect
separatl on, of th% test val ues of the t\/\g gr oups) &f&
diguredo apjparedtsharsthe pRMnbMEd seAvenes @ bEmBR Seias ID
two groupq@f).test values). The area does not depend
only on a particular portion of the plot such as the
FE)daﬂ’Iplé?i osest to the diagonal or the sensitivity at
90% specificity, but on the entire plot. This is a
%tji:ge::ﬁrgs?etslp\écel cdl%elﬁelrn:gg}l#o eCPFéﬁé??r%or?ocloogal a%n)vt\{ gelpgasg énrh%odles
Hrlohes P8ID vyt Dghwvereiseh tisarm-SamvhentN oh, ¢tedl af. kol Ghem.,
37RO 7664 76(ﬁgrow ng the diagnostic accuracy for
cancer, e.g. LC'or CRC versus healthy controls
neasur.i ng | e the concentration of at | east
SféﬁPﬁéét‘%ﬁf’E?moﬁqeit IgGnd optionally of CEA, and/or
respectively and correlating the concentrations
dﬁbe«saimmﬁdat dgG HelopeeHeBce DH3pbaebeceught toalboeg/mleingl0 mM
LI% p&ﬁ@aohh ngr %%Fﬁnhab?sﬁér dfﬂ”%d; rkop}%fo% 86‘%.1 Bidthh -N-
I'ng correc t clrass ed as

élyérowsucamlmm (36 sygmhenl IPWCBowcneodl@ieds A«ﬁ@mf’ﬁr@@ gloroom

dembSfirt] GRET Qi n;;l@S@gs %r@ﬁ)‘t tdpBL& BR' K&Perdex 200 (10 mM
|nv stl ated al o d met hod .accor.di nqateSIgG

#oH rHHJn%u-”&ran P@ﬁs?% aciineaigipmg RjAtiny
tmemlmﬁkers seprase and CYFRA 21-1, respectively,
is determ ned and the nmarker conbination is used in

e assessn nt oonochcl:arrat LC or CRC. In a further
5?’&?%% accor di ng 90 the present invention at

Ieast t he concentratl on of the biomarkers seprase and
Adpnodenapaat ilge| (glones Dfe pe i edasabpughte tordPkeg/ml in 10 mM

Q@) FN&(BH' §0 ﬁﬁ\ﬁCN;i(El pher. §515e@%§ﬂ§@tsoﬂitlo?ﬁ5tpﬁrdlg&u nin-3-
LC or rl rther pr ef, ?‘Bf nmet hod acgé%r di ng E)R
tPrangsh SERoR o RmIOSRPIC | GeigrN WA BUESRPAR, off @ (Roche
tm@glhjsaa@n\kﬁfn&eﬁﬁ(rf@ﬁﬁn @dg%Zﬂsa& 0sane. @E{g/mr%n DMSO) were
r ve i s, determ ned, a rker conbi nat i

GARE Ao it 34 EGUE IERPEGI AR e PRl R (ERTPQRAPRA on
_IStmpard‘e;a@ t206r (10 mel¥ie Na HaP Qe tNaOH, apetd Grd |3|ngMo Nabid). pihesimdtions
'cla}ﬂﬁa%lhg aig%&ig]eﬁﬁﬁ‘tted tié@ were collected.

Example 2 -
ELISA for the measurement of seprase in human serum and plasma samples.

For detection of seprase in human serum or plasma, a sandwich ELISA was
developed. In a first assay format, aliquots of the anti-seprase monoclonal
antibodies D28 conjugated with biotin and D8 conjugated with digoxigenin (see
Example 1) were used for capture and detection of the antigen (D28 x D8 format).
In a second assay format, aliquots of the anti-seprase monoclonal antibody D43
(see Example 1) conjugated with biotin and digoxigenin, respectively, were used for

capture and detection of the antigen (D43 x D43 format).
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concentration of the biomarkers seprase, CYFRA 21-1,
and CEA, respectively, is determ ned and the marker

weawblonari on i s used in the assessnent of cancRCT/ER2008/010385

LC or CRC. In yet a further preferred nmethod according

to the present invention at-jpsgast the concentration of
the bi omarkers seprase, CYFRA 21-1, and NSE,

respectively, is determ ned and the marker conbination
|$mp$@c{ 75 plitwere asizebwitk 160 af ofcanibedy reagent doﬁtamllmglﬂ(375 pg of

fl%é glotlrrllgane(f( E%pcilg%u%grﬁlfl% gg&? Ese oﬁ %lger gﬁ&d Akt 'lﬂ?tm and

gures are
tm@ éngesrgmmu mémdue@rnn tmsbatrqxebsﬁf@p@%mw\mh@whage,sao mM

segfufﬂn Iefy ol 1@%@9%&' @05% pHehol 9. 49 JRi=hBesh tg%l%ol 40000,

f1cations can t he procedu res set

T Gl e PRGBS dhTtor ko i G A6 QK0 BENT Griitro-1,3-

ook dnidoidjRted topH7gyr es Figure 1 Figure 1 shows the
d| stribution of serum seprase concent rat| on values in

or ect.al cer ) d | th t r-ol

' e‘ﬁlf'ébaéw& Oﬁd%"( ERC%?S/ 2)(#10?% of %,@? Juir eur |S;t3$nesrfored into
skpamstet walls dif sit stieptavidin- cofited anigrntdepplaeancomcebratedfaramother
Vfﬁ)'uy epllafeg VJ'__eyQQIa% Ctﬁfee(tk'rg’}s Qﬁﬁ'v@gﬁﬁl %@fep ﬁj HM TI'IS, 150 mM

contro I gure Figure 3 shows tHRe am no acid
Nafele AGE%F e seprase (SEQ ID NO 1). Exanple 1 As
seprase-speci fic binding nolecul es rat monocl onal

Jnt h- SER A8 agng bﬁﬁé eﬁcl(bate@nasthDSo xalzﬂmaruiuib&@bxrgana HRP
use elr ancne
S5oheris PR RN S iap s R ferspin Gaelos Ll opRe) in

| gGvértsal oCb mjugdte r B ffdrg(Rdchk dhmgncBﬁSs ¢imBHM 3 Mawshebno Gghmany,
t laggll/‘ 7.5, 30nM Nad .
at;hg @4s§g®ut [ gm@d\aﬁ? o%alaangé- K’Igé;dr oxysucci n| m de

(\QI in DVBO were added. After 30 mn at
t ﬁ*ﬂ)‘e‘f’%rﬁ @le‘él ingyfat |1él%yltéﬂpe#{a@%’&w&pﬁﬂbﬁr%somtlon (Roche

Smagﬁ%ggst 26b K, 1?{%&4@@% O@ataﬂlzg #. B03802sMMANaIGE) of 2N
l [ Lot i,n
coffueic et CBigORyBum Atk FUF et afi “ished ghe blue color

into yellow.
OD was measured at 450 nm with an ELISA reader.

All incubations were at room temperature. Samples of human serum or plasma
were pre-diluted with incubation buffer ad 0.15 %. For calibration, a serum pool
was used as a standard. It was diluted with incubation buffer ad 0.09 / 0.18 / 0.27 /
0.36 / 0.45 % to make calibrators with arbitrarily given values of 0.03 / 0.06 / 0.09 /
0.12/ 0.15 Units/ml, respectively.

The equation of the calibration curve was calculated by linear regression analysis
and used for converting the absorbance reading of a well into the corresponding
concentration value. The result was multiplied by the pre-dilution factor to get the

concentration of the respective sample itself.

Example 3
CRC study population

In a first study, samples derived from 49 well-characterized patients with colorectal

cancer (UICC classification given in Table 1) have been used.
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;hﬂflbéﬁpﬁaﬁlﬁlﬁed n

[ he ant i8& sepr asq

nonocl onal{ygRt [podi es D28 conj ug

D8 conj ugg
used for

UICC : . .
@%ﬂé and detection o

At ed Wltgh brotin

D8 f or mat )V

C@l¥ second assay fo

r mat ., al4i quot s ¢

anti - sepr3

theomnegimgnal

anti body

D43 (see€ Exanpl

conj ugat ectfo\ﬁé ltnr&rr% elo' oJf ﬁgﬁﬁ,arr@ e%ox

wer e used C

apt u

Pf‘f

geni n, ,Fespecti

on_of

e _antid
~J

serum
hunman
In a

and

s—ee—Bean?—e—l—)—mere
the ah igen (D28 x

f the
e 1)
vel y,
en

(D43 x D43 format). Sanples (75 nl) were mxed with 150

s

AR A T

0.375

I@Eﬂ?ﬂ (bogxa[?aéiggg rWCiIh ce(?n%pdl samples

albiteined tfione 59 mtielbil}ohea‘ltlarndldm&uds gathioge Ry known malignant
bati on buffer (40 nmM phosphate, 200

?ﬁ]vfelapeg‘djcf‘ﬁ%tt’]é’? éﬁg’? 10 M EDTA, 0. 05% phenol, 0.1%

pol yet hyl ene gl ycol 40000, 0.1% Tween 20, O. 2% BSA,

(E_m%zx ine 1gG and 0.02% 5-Bronmo-5-Nitro-1|, 3-

En(pg@aa aﬁlﬂaﬁ&i usted to pH 7.4). After incubation for
t wo hours 2x100 M of the m xture was transferred

A eROP IR PR A0 BEP i, R seH g non smal cel
Pheg emncer(NSGRGH dbre speafitalpemtientstsuffersig frgmbtiefreain (tiges of
rf%d-]f 'a%le?%épaﬂ%mgi sgué}ngés%ervﬁgﬁén&ng} wel'enm@eﬂf%tted Table 2a

S were incu

aieﬁquhsls Hredypetdiizgrpisghpiemekthe R@tq‘ié“[bloébnostl cs
GrbH, Mannheim Germany, Catalog # 1633716) in

Uni ver sal Conj ugat e Buf f erT{Roghe Di agnostics GrbH,

e T LB Tl o ©

3 for 1 hour
with 10 of TAMB substrate soluytion /Dnr\hn
Type of Cancer Number of samples
UICCIorll UICCIHI or 1V
)Adenocarcinoma 12 18
Squamous cell 12 18
carcinoma
total number of 60
INSCLC samples

The control cohort in this study was defined especially to comprise samples from
smokers and non-smokers as described in Table 2b. A spirometry lung function
testing (Miller, M.R. et al., Eur. Respir. J. 26 (2005) 319-338) was carried out with
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Di agnostics GrbH, Mannheim Gernmany, Catal og #
12034425). Adding of 2N sulfuric acid (50 m) stopped

WO pw0O28F devel opnent and switched the bl ue cBCTHEP1008/@10385

yell ow. OD was neasured at 450 nmw th an ELI SA

reader. All incubations wereyat roomtenperature.

Sanpl es of human serum or plasma were pre-diluted with

i ncubation buffer ad 0.15 % For calibration, a serum
peach ivdigidusle daraplea wetaldhrddd ihttheesntdol eihedt waly hif the donor’s
|nc 0.09/ 0.18 / 0.27 / 0.36 / 0.45
%10 P‘ﬁ%ﬁ( nl?:lzrs{llﬁfl ?%lir%aqran\ﬁ ‘th arbitraril y given val ues of
0.03/ 0.06 / 0.09/ 0.12 / 0.15 Units/m,

respectively. The equationlale2be calibration curve

was cal cul at eq dyylly: kiR ESthOPordtPdllbRbi and used
for converti ng t he absor%ance reading of a well into

t he correspomndi My COTCENt rati o vatue. The resutt|was
concentrjation of th npl e
3 CRC stbmpkerépul ation In a firlst st udy,303arml es
deri ved Eﬁ@moﬁ&swel | -characterijzed patiefits with
col orect UrCC cltassifircation WVem T T bl
1) have ﬁbg#ﬁﬂ%@# %nhln 1 CRC efudy Hl%frlhnfnnn ofe
sanpl es across U CC stages The sanples of Table 1 have
been eval uated in conparison with control sanples
gLaigesl from 50 obviously heal thy individuals without
mal i gnant di sease (= caontrol cohort).
ESenrask disgriminaes apcesatientsfram healdysnatrelsudy total Iy

i ndependent fromthe first one focused on non snall
CEld sehuti GofidditRtioh NPGkizhse difes rﬁﬁh&@dlﬁllbé&bdeﬁ,caﬂ@drllﬁﬂh&s and

f th t
iral B el e e e ASTR e PHBUE darad: P of an
Zaasagfersmglahmmmmaxqufé)m@&gmbhdsdsm fhetwinon of the
cancer cohort. Table 2a LC study: Type and stagi ng of

dﬁ} Q%l §§nc-gnf‘ra bF tle &QROT éatie‘ﬁt Bt &té%%%iﬁ@ﬁﬂy lower than
I ne eC|a to conprise sanp
that of the control cohorts 22.6 and 20.9 U/ml in patlents vs. 33.6 and 35.6 U/ml in

controls was found in the CRC and the LC study, respectively. With a cut-off value

that yields 95% specificity on the respective control cohort, the sensitivity for

colorectal cancer is 67%. For lung cancer it is 62%.

The sensitivity is similar for all stages of cancer, as can be seen from both, the CRC
and LC data (Tables 3 and 4). Therefore, seprase can be used as an early indicator
of disease. With respect to lung cancer, the sensitivity for squamous cell carcinoma

is higher than for adenocarcinoma (Table 4).
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Example 6
Sensitivity of other markers for CRC and LC

Besides seprase, we determined ten other well-known tumor markers in the CRC
and LC study samples. Commercially available test kits were used in this case. To
make a fair comparison between them, the cut off value of each marker investigated

was set as to yield 95 % specificity on the control cohort of the respective study.

Table 5 presents the sensitivity of each marker for the detection of both cancer

types.
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Tahl&®ioR (ﬁeﬁﬁctt‘hﬁﬁl Y }%I‘age mrﬁﬁ)rfnangg glf(ﬁwfneﬁi" aﬁatﬁg ®fther tumor
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Ivities wer e obt ai ne
Hﬁa@§5ﬁH§§H§’1h€%@?d§@k“”§?6ﬁ§éﬂéﬁﬁ> g*ﬂ% duct cancer,
as well as for LC and CRC (data shown in Table 5).
Geaehgensitivity for seprase has al so been found for
ﬁagrreas gnd Ki dney cancer. Less

er combinations
An individual was classified as having cancer if at least one of the markers of the
respective combination exceeds a certain threshold. In general, these cut-off values
were different from the ones used for the single marker case, but analogously

yielded 95 % specificity with the respective combination.

The combination of the two most prominent markers, seprase and Cyfra 21-1,
markedly improved the detection of cancer and gave 80 % sensitivity in the LC

study.

Example 8
Discrimination of different Cancers from age-matched healthy controls using

Seprase as tumor marker

In this study samples from well-characterized patients with different cancer
diseases (sample numbers and UICC classification is given in table 6) were

measured. The samples of table 6 were evaluated in comparison to 264 age-
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interesting marker for recurrence monitoring of breast cancer. The markers CA 15-
3 and CEA, which are routinely used for this intended use showed only a sensitivity
of 6% and 11%, respectively, in this breast cancer collective, which is less as

compared to the marker seprase.
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cancer (LC). 9. A nethod according to claim1, wherein
said one or nore other marker of step (b) is a

W@ 20007420y pe unspeci fic general marker of cancRCT/ERIYOS/H038S

met hod according to claim 1, wherein said one or nore
ot her marker of step (b) is.®& cancer-type specific

mar ker of cancer.11. The nethod according to claiml,
wherein said one or nore other marker of step (b) is
sel ected fromthe group Batest Ghimg of CYFRA 21-1, CEA,
NSE, CA19-9, CAl125, PSA, ASC, SI100A12 and NNMT. 12.
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sanphﬁ 15 The nmethod accordi to any one of clains
116 ba, QBepelinonery marather makerplsanterAidum or

pl asr® samp{gethe 1ﬁeasﬂ'xhﬁleﬁeté’$0ti oaicstapr @) and optianllyosfestgf (b) in
clains 1

17. The I’Féf ﬁgsgs%%eélg gl canc l‘b aﬁr n deqeas?&@@ﬁceﬁ&@!ﬂlgnd/or
wher ei n tahevm)onf:emgrmemm&yp@ptlée slerypaf,reglp@nty pherepfdie indicative
and/ or frggpppts thereof is neasured. 18. The net hod
according to claim1l7, wherein the concentration is
nmeasured by an i mrunol ogi cal nethod. 19. The net hod of

ar corhiegethed dPYladm € f6if the hakd¥meht b0spedific WhireLiyPe di -
or multinmeric formof a seprase pol ypepti de |s

ed @'Aofgacc%ﬁlél}gsp) 851 rrelglcttl?e sla,pn¥1ﬁ cancer t¥pe is lung,
oI ypc@bin, deesoplmgneahmdednd zmleck,Tktemmh,hbxﬂe aloco r[@hnngsas,okldney,

a ny oc@?vu? bl@ﬁst 1b15<9de¥ lendmtgﬁrﬁ ao:ji: E>f§§ﬂ¥t¥ @?ﬁd'eﬁ

activity of seprase pol ypepti ragnment s
thereof is rreasured 22. The {/ho_d accordin [ aim
a

24, wHer Bethoghaceardipg e mny @neeal FAENRE 19Tt vg?rgm the specific

meas Wafeer 1éliﬁlg9f:olansés@bﬁ5@spﬁka€p&}iﬂ indék, absthah, bile duct,
fragnents t eof in the assesspent of

pancreas, ney, cervix, ovary Or breast cancer.
5.  The method according to any one of claims 2 to 4, wherein the specific cancer
type is lung, colon, esophagus, head and neck, stomach, bile duct, pancreas or

kidney cancer.

6.  The method according to any one of claims 2 to 5, wherein the specific cancer

type is lung, colon, esophagus, head and neck, stomach or bile duct cancer.

7. A method according to any one of claims 2 to 6, wherein the cancer is cancer
(LC) or colorectal cancer (CRC).

8. A method according to any one of claims 2 to 7, wherein the cancer is lung
cancer (LC).
9. A method according to claim 1, wherein said one or more other marker of

step (b) is a cancer-type unspecific general marker of cancer.

10. A method according to claim 1, wherein said one or more other marker of

step (b) is a cancer-type specific marker of cancer.
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cancer, wherein a decreased concentrati on and/or
activity of seprase and/or fragnents thereof is

WO pvoaRive for cancer.24. Use of an antibody BGCT/ER2008/010385

agai nst a seprase pol ypepti de and/or fragnents thereof

in the assessnment of cancer,3pherein a decreased
concentration and/or activity of seprase and/ or

fragnents thereof is indicative for cancer. 25. Use of

a lr edenhethod aneadingitnglaithd, eheseimsaid oae bi wiorg odfer aarker of
sepr Iy t Ot A t
2cocah ) BREBLCA T thlr [ PATRINRE JRCPAMADT-1L EEA, NSE,
conc€ph 199, Ohl 28n B rAKe 5100412 asd Ig@b/ﬂése and/ or

fragments thereof is indicative for cancer. 26. Use of
any ofk AEthel akdBrdid3 tb Clagn 11 whteinaarieseithoRfothétBarker is
cancer%%}ﬁ%rtl cularly NSCLC, or in the assessnent of

col orf particularly col orectal cancer (CRC).

27. Use of a marker panel conprising a seprase

PGl y Pt hekhodndéoading taglhintls, whereiechidamd @neowrotharmearker is
ot her rker for cancer in the assessnent of cancer,
wher e’ 'a decreased concentration, and/or activity of

a seprase pol ypepti de and/ or fragmants thereof is

i Itdli Cehe methpdraceqidingrto apg oned chiempd dp s vhergingihgsample is a
wher ejJaylihed @gpler nore other markers are cancer-type
unspec:lfyl c and/or cancer-type specific markers. 29.

o1 RSP TR o5k SRaPBY & 1 A% RSt Spimple is

of ILbigodgrsemﬂionplaanzcmnplao Use according to any one
of clains 27 to 29, wherein the one or nore other

K | FRUPME NS 15! here theXh
o eﬁt‘ﬁ{ &%g%%&%@%%@fg UnF T 1R el is
NNMT. hlsllan?@S@%tccordl ng to any one of clains 27 to 30,
wherei n the marker panel conprises at |east seprase

agyd/ orhd mA@RBMt Sccb dgso&) ang 6né-RA damds 1320 /P6klwthefdi)1ﬁ the
perform ng the t ho

o 22Bbren ] R aragaieLos et Bletans Plesfy e dRagred

neasure a seprase pol ypeptide and/or fragments ther eof
argd Jfte roethodrecavdingrto gk 47, wierciartbesoncentration is measured by

an immunological method.

19. The method of according to any one of claims 1 to 18, wherein a di- or

multimeric form of a seprase polypeptide is measured.

20. The method according to any one of claims 1 to 19, wherein a monomeric

form of a seprase polypeptide is measured.

21. The method according to any one of claims 1 to 21, wherein an enzymatic

activity of a seprase polypeptide and/or fragments thereof is measured.

22. The method according to claim 21, wherein an antiplasmin cleaving activity

is measured.

23.  Use of a seprase polypeptide and/or fragments thereof in the assessment of
cancer, wherein a decreased concentration and/or activity of seprase and/or

fragments thereof is indicative for cancer.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

-33.-

Use of an antibody directed against a seprase polypeptide and/or fragments
thereof in the assessment of cancer, wherein a decreased concentration

and/or activity of seprase and/or fragments thereof is indicative for cancer.

Use of a reagent for measuring the enzymatic activity of a seprase polypeptide
and/or fragments thereof in the assessment of cancer, wherein a decreased
concentration and/or activity of seprase and/or fragments thereof is

indicative for cancer.

Use of any one of claims 23 to 25 in the assessment of lung cancer,
particularly NSCLC, or in the assessment of colon cancer, particularly

colorectal cancer (CRC).

Use of a marker panel comprising a seprase polypeptide and/or fragments
thereof and one or more other marker for cancer in the assessment of cancer,
wherein a decreased concentration, and/or activity of a seprase polypeptide

and/or fragments thereof is indicative for cancer.

Use according to claim 27, wherein the one or more other markers are

cancer-type unspecific and/or cancer-type specific markers.

Use according to claim 28, wherein the one or more other marker are lung

cancer markers in the assessment of lung or colon cancer.

Use according to any one of claims 27 to 29, wherein the one or more other
marker is selected from the group consisting of CYFRA 21-1, CEA, NSE,
CA19-9, CA125, PSA, ASC, S100A12 and NNMT.

Use according to any one of claims 27 to 30, wherein the marker panel

comprises at least seprase and/or fragments thereof and CYFRA 21-1.

A kit for performing the method according to any one of claims 1 to 22
comprising the reagents required to specifically measure a seprase
polypeptide and/or fragments thereof and one or more other marker of

cancer.



