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WO 2007/ 134779 PCT/ EP2007/ 004378 Use of protein
S100A12 as a marker for colorectal cancer The present

WO noens47om rel ates to the diagnosi s of col or ece@l/EP2007/004378

cancer. It discloses the use of the protein S100A12
(=Cal granulin C) as a marker nolecule in the diagnosis
of colorectal cancer. Furthernore, it especially
relates to a nethod for diagnosis of col orectal

cancer froma stool sanple, derived froman individua

by measur iUy oﬁpﬁit@i@p%llBOAm 50d shafi@Afdreoldybaslaasant of
S100A12 can, e. g be used in t he early detection or

SILU ael%nrgssehg g}qft‘IHtl%% é?l? OGS ?o th% %gr%ogs E)éectaﬁlcan%eét ft <{Isaéloses the
ansel of theagrain Sm%dgit:callgslmlhm@uas atryap'égr wblecaledr the diagnosis
Q)qlcgfo?&rtzﬁlcaﬁﬁeg Cﬁrﬂ(erm if %89&?8)0; elatds6 arﬂlétthoﬁ rfSHHi%Qﬁosm of

cancers I n Vst ern MDF ] e earlier cancer
calpredaldenset Bamds apebstmpler Aerivsdtfrem ansindiddpaldpyameasuring

BI0VA VAIN §Ad @anoql pikhi Megk&teﬁﬁﬁegf ?i(itomt rddg, .80 b@lﬂ(s‘edwgmqle early
py ognosi s .i n adv ages of tunor is poor re
tc{?ée%t‘i%ﬂé?rfi’ﬁg?%‘“%‘%ncpﬁ)é ﬂtcg%?ﬁrs will die from

progressive di sease mnthln five years after
dlagaosinginco magepputdicrigalth chalbngy degpiterpadgress inadmertion and
49{:%&2%&5}{% %Xﬁﬁ(la?hous JseJFcaéée‘?aEd}F&&a §an%t9¢1g @W’: ﬁgone of

atients and clearl as
1he grofskelrequsnt eanssis lbﬂlei‘é’mtsmo‘h’%féfhosed in an early
stage of disease. Wth regard to CRC as a public

herel daklic? rc@b&ee Rhn b defecR8AR{Pnbad, tmaaseur@ Esethefofv@f@ﬂ |5Mﬁrlval rate.
eeni Ve neasur es ol ore

e Brpei SelBE AT Baiieasis abvBer] ShErbLzaeF Bgoor

aMard dlaheoret thpddesfethe fatients ovibrdie fralm peospeesive nlisehseewithin five

L{%L\H%ﬁ‘e?ﬁ nés‘?{ cgﬁgfﬂonlah%?t% azg)ur%!%gl"r%‘r‘e"@f &t %%Idf& $e years.

wever nust t f
&@rsqntﬁeﬁaﬁnentfle@aly Birggor fractipet efche patignts An elgarrl)d asothe best

dgfeedd ﬂ’lﬂs@[ﬁatfgﬁg cflig?ﬂ;’s&i 1§ta9Q1|arl§ @tﬁ?é St ditdag. current

state of the art is the guai ac-based fecal occult

SBaebi o gl ox R Beol BuicPuct SURMTBHE o0 gbiey ective

careesingapa pirdvieatagiea exahass foeesloreefabedneer beldwyelvped.
najority of the 25 corresponding research papers or

i &gllleép H%ﬂegﬂﬁ g{g)%e(ﬁfr@s hasigd. ap pe@érﬂ fng@bp&?al RY¥ncer )mvolve

ressi on atte ns In CO cance
tussrw@st\?ef%trsalablép Péreeﬁ@869p1§§u@ced@r68ahloamy%reélﬂfnﬁcant tumor

NeeMBlisttith SiSMB, exis® DRREE FLBl BlooBiCAbt@RRA wem @égﬁlfﬂii/o B&ection of

S rized a differential nmRNA disp

ARG ok a g bsaphledht G siRny dhe pom (RRGASAF Cptidyfecal occult
tidedrhtegitues, WO 01/ 96390 30 shall be nentioned and

di scussed. This application describes and clains nore

thafe Lo BUNdY, et?eljng c!o%gea%Mty&%ﬁlcg% g@gx} ?gﬂ%gr even so-

correspondi'ng pol ypeptides as suc
relf¢dEpgorriab gas s spec1ﬁc genes has been reported. The vast majority of the

corresponding research papers or patent applications are based on data obtained by
analysis of RNA expression patterns in colon (cancer) tissue versus a different tissue
or an adjacent normal tissue, respectively. Such approaches may be summarized as

differential mRNA display techniques.

As an example for data available from mRNA-display techniques, WO 01/96390
shall be mentioned and discussed. This application describes and claims more than

two hundred isolated polynucleotides and the corresponding polypeptides as such,
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-2 as well as their use in the detection of CRC
However, it is general know edge that differences on

wo b@7hemed of nRNA are not mirrored by the | evedtT/BP200TI€04378

corresponding proteins. A protein encoded by a rare
MRNA may be found in very high anounts and a protein
encoded by an abundant nRNA nay nonet hel ess be hard to
detect 5 and find at all. This lack of correlation
hetwstien tlﬁﬂﬁNQsel 1ﬁVtﬁlz defectiq{ of ERT. HQ)V\%lveri, & is g&t&ril(knowledge that

L ik t it
FERERS: P e Y6 MR gt Aok s LoRTRE I Giekof thpgprgesponding
gireeirar & preeéntnadpd baahrese inRNSs triagdtei fognd e very high amounts

%hﬁf CLROMGS S }; '8 AhhEe t}gejlécsg Bk %gId to detect
pLfue oL B dbhEhiou b EGR

S or tISSU In

oundefrnct ot 9l vy hyk oi@ozrg)nao@l évp@qunrmBNAniswdmﬁesroww dayel is

@R rbSoIRg thN'Athalﬂl'lﬁgéfﬁéb&yQ;f tfaRSlati&h, WOARY of the pibtein,
al ., Cancer Research 62°(2002) "2437-2442, have

|et5‘ent|f| ed seven nuclear matrix proteins which appear

to be nore abundant in CRC tissue as conpared to

aﬂieaé: elsd areOrereht dppseathes hb'edigbﬁné tieadiffeepnices mnprosdin qlatterns
MpLshsuaRRhAliasd oman Heathy | dlake . LLu LEPR! St 16 Rentiy

rep or out ni

candlelateas@olmr ambtcgb@t‘shlab lfltghln cbebyseds im fthe ediegrinaiscetd CRC.
| raRhgeH eS8 OLPAI, be&&dwmcﬁaéz eI00e SELPI ) 442ThESE iRRBKSd seven

are seen more frequently in Sera obta| ned from
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heagafed €® rudjabist nb‘hﬂﬁvﬁkuet Ne dakanfroiny lighidt Bed stool samples
Iecci:g’m? COHB?A E ?F ch spot, e.g., its (their
YBH RBIYY 6W6P(§ spite the large and ever
grovvl ng list of candidate protein markers in the field
ONO QRQ78G36 rdponts abhautirdat topmytabsanaer-assokiated spotst dsefound by

h@e@lﬂ%nkéd RREr HA8WRionl %@E&ﬁiatm (s@mT Bl E&ﬂk are seen

|ty a new |agno Ic marker as a Si g e mar
srnatﬂ Hegrengly ipesser oblginegdofsmapatients WitBtCRE m§ @mrargdto sera

ksWeaifed froft@aRhy corftfols. H dRWerTelikidentsii @ kit thekReulE@®) éomprised
ress . in dtf’a( nosti c sepsit ItX(I tﬂ%’ and/ or specificity
elt1ifi

Ptsﬁg}sl’of SGhedd \HUREIRTFn I hati on wWith one or

more ot her markers, respectively. The diagnostic
SRepite ithe laggeamd/ aver seung ligiof yamdidate pestein madfersein the field of

ﬁ?gﬁéqﬂt{’ﬂghéagdfag %l\egftnlwsf m%ger}goleah@br R LkhSWh. Oforder to

detail below At ;ﬂresen
ksrofedinep ‘élhtﬂﬁa‘ﬁ}‘fdk%gnés%ﬂ watker ast snglsearkershopld be at least as

dbﬁfoacak i b3t smgaawrn@ammltﬁe ant O@Qﬁnel(vﬁgrla}ker ghould lead to a
are.aval l.a

t t ed t

IR 1 JUPCRes RN RAD POI/E Peciey e € g, near in
i contbAatafn twits umes anpines ebheai nadkdrs, omspemwelnyt SThei tiagnostic
s%hﬁ{u?f), thg/og%gééﬁ&yl QPQ tgﬁqg %}1 d‘% gﬂﬁnecqtsaﬂ%gel{/& |‘%?atmg

carcl no
(qb@raﬁmm;@gwhmhwllbs daﬁcr lbedl in dmt belo@ancer | nst.
(Bet hesda) 57 (1976) 11-22). Elevated CEA | evel s have

A r&@RN) for example, diagnostic blood tests based on the detection of
carcinoembryonic antigen (CEA), a tumor-associated glycoprotein, are available to
assist diagnosis in the field of CRC. CEA is increased in 95% of tissue samples
obtained from patients with colorectal, gastric, and pancreatic cancers and in the
majority of breast, lung, and head and neck carcinomas (Goldenberg, D.M. et al,, J.
Natl. Cancer Inst. (Bethesda) 57 (1976) 11-22). Elevated CEA levels have also been

reported in patients with nonmalignant disease, and many patients with colorectal
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reported in patients with nonnmalignant disease, and
many patients with col orectal WO 2007/ 134779

WA ERZOD7/ 004378 -3 cancer have nornmal CEA PEWEPR0T/004378

the serum especially during the early stage of the

di sease (Carriquiry, L.A and_Pineyro, A, D's. Colon
Rectum 42 (1999) 921-929; Herrera, MA et al., Ann.
Surg. 183 (1976) 5-9; Wanebo, H J. et al., N Engl. J.

eflcer h29€91f1((r1x817 &Eﬂé&iﬂﬁhlhe sérieh, léipekially dﬁfmg:ﬁﬁ asly stage of the
asur ram as 1N
i B A g e R e R

HéervdraldViyA. apll, iAerh. Saigal 8341976 )-8 Wahetad, H.J. knal., N].Engl J. Med.

805 MG Sl PR ey o

dletesting eequmeQRA id eeRarif c¢rttrpvmsaé asddws yel tcheg widely applied
SNt RIE. %t aprlntt he BReddk&k iy (199NABL R10! Moéﬂﬁeﬁ @8, at al,,
screenl test for colorectal 10 cancer in
Z)Qr&t 9¢) Wopth7at i on (Reynoso, G et al., JAMA 220

(1972) 361- 365; Sturgeon, C., din. Chem 48 (2002)
]I];5H.g}il1(59ﬁhe ﬁ&ﬂﬂi)leSda&ﬁk@mrﬁrGEAS(ﬂ@a{mma\kﬁl tplogsesses neither the
SSHSIP i \)fgg?rv at te@x 1cl Starg%lat)flgglrt] Iesseggzllle e? % tp:stefor Wlorectal
taagteriig th;wsrymmwr;nammpwlm@ml (Raygesh, &5 eaalsdAé/éh 22@(1915) 361-
a3 tu[’%EnC@CCflﬁo@?léﬁ %‘(20513%91161'1%3 test, however,

as both poor sensitivity as as poor
specificjt The sensitj vi of the uai ac- based f.ecal
PERles Breiometed e the %a“WEF bt {Beih SmBopE R easily possible
At dd@ninvatvd Medml | gnant | esions will remain undetected
(AhI quist, D.A, Gastroenterol. Cin. North Am 26

S r9n7e)1t10ne above, th% ualséllélqlesltzlé Elfr%]nt mBEte\ggﬂgfe&s%H%s% s%eemng
cancerous esl ons préesents
emsdyyfodeRedtar stoob (theguhion st bpyeves, hasbath peownhtwlt}' as well

Sisg;mofr sf)@&ﬁcﬁ)oqth%’seflélﬁ{ﬁ%y ﬁ@é&@i@hds@@tfécgp&&lﬁ' bI¥ba rtests is

VA 2
&t 26%; ‘oabffh ieay 54% o gatlér%z \gﬁb %&aﬁlggmt’ wﬂdsmgwmfetected
Vil quaét, BIA., Gabtrobiatekol. CRNQesrth AS. |26t@1@97)34562002)
1126 1133) The sensitivity and specificity of

dgl-?egr\]/%%g atxo tefr naécla}l/ 3 lgoag‘lg ca% Qr %g 1%38:15 qgﬁ/r% epl?se'i]he best
reen% I nve |ga %SD ,R %

Caplpmaebttalearbt detectipng b_@tg@jor@@mmamvaewwh alghgﬁcemtecosts, risks,
ngﬁglﬁ%o&f(shﬁmtoé%'aﬂ ﬁslMACQfsst &76) 928- 930 Geenen ]E et al.,

| ex from st

b
ISBrDEodbLE) 11 2RE TSI BeFt ol Nog Cancer Institute

henpgbphiineassxy has an unsatisfactory sensitivity for
the detection of colorectal neoplasns. \Wereas cancer

eﬁgf 1y ?)s%qeds ss’p%glf 13% t %gxaa})s i :ﬁeerélaﬁveesr%) t‘?ﬁhglgalé’é:" & h ave been
areeemkytlmvj@tlg@eé@yvﬁltg) fn el f et énCologestad i Risv14 9199%@67 -271.
h@sﬁga!llgbm% H@Pﬁ?&hgﬁ' of ﬁgﬂpjglggmaac‘r?tﬁl’)f VRS hBRbglobin-haptoglobin

Iti've 1 n
complex from stool specimen have been compared. It has been noted that the

herm?

hemoglobin assay has an unsatisfactory sensitivity for the detection of colorectal
neoplasms. Whereas cancer in its progressed carcinoma stage is detected with a
sensitivity of about 87% the earlier tumor stages are not detected with a sufficient
sensitivity. The hemoglobin-haptoglobin complex assay was more sensitive in the
detection of earlier stages of CRC. This more sensitive detection was accompanied

by a poor specificity. Since poor specificity, however, translates to a high number of
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detection of earlier stages of CRC. This nore
sensitive detection was acconpanied by a poor

W@ p®eins47cd ty. Since poor specificity, however, PCT/EP2007/004378

translates to a high nunber of WD 2007/ 134779

PCT/ EP2007/ 004378 -4 unnecegsary secondary

i nvestigations, |ike colonoscopy, an assay with a poor
specificity al so does not neet the requirenents of a

genetesdary s@@(ﬁﬁl@f)edm&@ﬂi Bhﬂgllk@%&@hosc@pypﬁmtﬁﬁyl withas poor
been.des r| g ternative ﬁ 1

T o Ao e B S B Dl R eersreicTishas strcgnine
a&dycorrespondlngly in the scientific literature by
Roseth, A.G, et al. (Scand. J. Gastroenterol. 27
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S@eﬁlgﬂ; nll%r}t%d bg&J a/er ](ri)cat 2){151 azgne,C?BZ,lsgtra}),:/% Iél § r}t Iaw“:?‘)stroenterol 36
d@ﬁ@ﬂér@df@@ blrnlhlerg; Rﬂuﬁfblab,g:i\mﬂ ﬁeamhtﬁmﬂn 9&5(3@@5) 2299-2305;

gbier @t %PBI‘ rCuta@%bg) i Do0p3s8). We @lﬁ@ge%glttﬁ r%%ﬁﬂ %ﬁeaﬁaty of
favorable for a ]SgnOStIC bi omar ker  as ar ed

Helpsgieetii Are JamparaldG dathe anwpp}g%é'dhwogl%la@sassam calgotectin

Sdppbire @@t hivkOFAmé dharpedisticsl ﬁvﬁﬂ%lmgomal dhagiﬁjsnvawmfker as
or at or,

PR k6 b Pglin. JR0° B AR Sp i rlt o RlE of Foom
dempemands rGdlong mdil delzeryadf. the Ghiple ©Ghihm lalﬂqrta@rﬁ@@mble and it

CAPA2bo ennel HRNFE < BSAL R o CORRAGLLALM O ynds (Ton
b 61 e Chiot Ghim e o7 (2098 h1-64). fHvavpraelessied concentrations of

scdfrtel g {HeORMERIimEF FINS190AB SRS S10UAY, n&&@naaf@éd/ in stool
ree nt wt

bowe O di sease. Jhes i,n a
A Ples TR RBRT Sy EGTOTE LS GiroRe s SR oF S TATAtorG howel
dﬁe@b’enﬁ“hese(ﬁesultetardailn agrebmentwithahe m‘b?é)g(r%ﬁﬂEble of calprotectin in

% %242)1 ‘(R ng;ari Ct he? al. uls?m ug%? 19{)& (ﬁ%z?e%ﬂt 5‘242) Iflence, the

roenterol ogy I’S"’not
GR@ af @elpr@mtenmsgztsuomth@ﬂomh is @ohYmiteddgpbe datlertyon of CRC but

'&ténamt&ﬁ& BOMRles, Al ERAR ﬁaamfat@wasbm iRl dsl Reviewed by
Gastroent er ol 18 (.20

7156111%?) et §58]AGF§§WHE’1’°1aH€%%tH]aﬂ§€ {30690 th)e

guai ac test for detection of CRC in stool has been
plublhﬂtlsétedteheﬁﬁﬂtrhgthaﬂldo ﬂ:l&ngl.izﬁztcstektnfot ldeteddre of ICRC of stool has

the coI rec ncer i.f a
b?lsheclt recent an conttg in dweiiechn (W coborectal cancer-

n C I'n nance pro
|spnuﬁohasmgmhemmgtldyonwsqmbomacnf@emcs $inetdin nlo (cM@MZ) by

%Eﬁoﬂlggcmk& i 4YniS &R shed BIG51431. PPueB thO§mall study size,

di agnosti c value for detection of colorectal cancer
proaciugion nythe dmgppsiiaMatue fopdetedtion of calageqtqy) cansre lwymmaw

| HoWt R, the &t bdevistty Hae dfkyaithitdd @hSitisityledd@edtqizht-sided colon
cancer (Davies, R.]. et al., Lancet 359 (2002) 1917-1919).

Recently, an assay for detection of pyruvate kinase M2 isoenzyme (M2-PK) has
been introduced into the market (Schebo Biotech, Gielen, Germany). A
comparison of the guaiac assay to the immuno assays for hemoglobin and M2-PK
has for example been performed by Vogel, T. et. al., Dtsch. Med. Wochenschr. 130
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cancer (Davies, RJ. et al., Lancet 359 (2002)
1917-1919). Recently, an assay for detection of

w@oanat7ed ki nase M2 i soenzynme (M2-PK) has beePCT/EP2007/004378

i ntroduced into the nmarket (Schebo Biotech, G egen,
Germany). A conparison of the guaiac assay to the
i mmuno assays for henogl obin and M2- PK 35 has for

exanpl e been perfornmed by Vogel, T. et. al., Dtsch.
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usef‘ul ness of bot h these st ooI based ass%ﬁ is still
qhesideniifidetien of arfigarly G&& umaerampidker dfat aypuéchpligw crbble cancer

L ERREi o AR KR bvillB b YR Hd Ghodtid Ql‘fblrn%tio%%yengﬁnﬁﬁﬁlve means from a
det ctian or qﬁrggw de early gnostlﬁ1I i nf ?Jigatl on %
S0 WoAEIPech et Fom S8y |28y etb tyeay in the
td.'iag’hodlls agaas theCmaﬁefgaMehhaﬁ thVSQli&edseg Thédefoteaincurigenttdii@ical need
di sea

S ?SI Sp‘rlgmv {h,e él oWy te 1alp Fr S oof' It 1s & ecially

ﬁ%‘é etOr EPTR 13 flﬁ 888‘ dx T8 3108 VB

timpodiaagwosigoed th@Réj;ly éege«oﬁlsad»ﬂ Q.R(E,rsomeéommtlenmdmglosed early

e@Pg%ée%é % 30ry &Q?oarré AMcH RighBP LB 39{%&9{?5 k¥ose! AP at a
y

since. for patients |agnose ear on chances
qtrogigssefl viage afdisassch hi gher as conpared to those
di agnosed at a progressed stage of disease. It was

thevat afekiadlf oftthe ppé’sex&ﬁﬁt'edtfd)\ﬂ&tﬁm\fb@tlgame WBWhSi h ga\tv enarker can be

R P RoerE by PG gerelin Pha Ry "W i Midjid be

prresantn stoolshdellowfior ahdmwmvhasive diagrowsisi nvasi ve
di agnosis. Surprisingly, it has been found that the

gﬁgln%ly St Hﬁpﬁ&hffoéjr@ B 2h ASsedf W x%'ielﬁ @h OO/Q@QSCaaﬂaﬁJer for

'y, overcone the ro own romt
s@%%awt lﬁqféparrtlelly OVEOTRE Qseém FW& WBEr Biestase ef the art.
relates to a nethod for the diagnosis of colorectal
CB}EECprfese@l@ ffehsibn ghdrbferstedpes wofa 2Rtk for ovd diagigosd «ftcotirectal
sa rCOobtramnef;festr omfan i ndi vidual, b) contacting said

SAfpT SOWMA R g spec I'c binding agent for S100A12 under
conditions appropriate for formati on of a conpl ex

bt werravidiigr $oelgamgle cbdrined o apliodiXiduab) det er mi ni ng

the amRtin@fsakOSRhEX il 'EEQpe'cfﬁcSEﬁElr{gblgen@rfgr %50(‘}'1&12 under
correl ating the anpunt of conpl ex det er

the dioRgHEES APBFoPTEse S RS fefed CORPIF, et&’ﬁ?’l‘ |se& binding
arti saentdrd S18ppIECi ate, any such neasurement of

Sc])oopg'e%erlmsinm”%(:[iﬁe Atount of complex formed in step (b), and
d) correlating the amount of complex determined in (c) to the diagnosis of

colorectal cancer.

As the skilled artisan will appreciate, any such measurement of S1I00A12 is made in
vitro. The patient sample is discarded afterwards. The patient sample is solely used
for the in vitro method of the invention and no material of the patient sample is
transferred back into the patient’s body. Neither measurement of S100A12 nor the

assessment of CRC is performed on the human or animal body.
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vitro. The patient sanple is discarded afterwards. The
patient sanple is solely used 30 for the in vitro

woredonos7ed t he i nvention and no material of theCpEP108TI004378

sanple is transferred back into the patient's body.
Nei t her measurenent of S100A§2 nor the assessnent of
CRC is perforned on the human or animal body. WO

2007/ 134779 PCT/ EP2007/004378 -6 The in vitro
dihrgR0gtrocdipfrosed pEeeda0idbrting o tie ppgsasteinvention is used to
invention is ed to assess,the absenc t ence
grvesyibe ABrdap JAE Brshhas o7 165 BruF SAGaNIDop T S1AMIRIR Sstool
samplee Tha velue ahemsuredafouSed0A or willl 06 Abh2 c!AniC1anaihth§etas'pg CRC,
%'.gé,% By IR0 3G diffftosis Bndor if RisPefisonlBPAn %};Brggriate
a Clinical diagnosis an rirn his decision for a

apptopttiate 5 treatnent. In a preferred enbodi nent
the stool sanple is processed to obtain a processed

SETR | pRefeir8dliethboldirkénti the WS} seRAPIERI RBLested foapitaR & Habcessed
a st&o{i Sﬁeﬁ'f‘%n' Such 1E>roces,s,§$l / le is then . Such
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THiecessedssaanipléd isvibiah iindubatedr eftbrtke apeificr leindingsagent for S100A12.
r]ﬁ{eh?éjesgnqrin('gnetio%l DG aggg rel]apesctg)l 9 rrﬁ&il?h fp?r{ﬁg rd[ia nosis of
compriSing the steps of° & providing a stool sanp =3
aolaaeciddaneen somprisingithed depslof b) processi ng sai d sanpl e
to obtain a processed liquid sanple, c¢) contacting
sl d ReAEREhdlssHpR bRl Efr¥intan iAdSRRG],T I ¢ bi ndi ng

ent for . SlOé)AlZ under condi ti o‘gis ,%{)gr%ﬁrl ate for
fir el PSR Said sAsmplF L opatnpRigcesiest gtid sypplgi ng agent
a)d Sbatktrag saiddpdressal tighidt sangple hatlnaodprtifiofbinding| axnt for
for j c) i to the. di agnosis, o ol qr ect al .
anot RAPOBIA s & dista P B1< on S Do FEBER between
met hodidflondinpegatitagd 6300\ 13f and0 col orectal cancer

Ctgnp_réoﬁieféfgingh@leSSﬁeﬁnpfofar)oln%lBQ%ﬁi.]&g it &ogl twgﬂg@losis of

obtai ned froman individual to obtain a processe

li quicﬁl‘%é‘ﬁﬂlcé{lc%-) contacting said processed liquid
sanple with a specific binding agent for S100A12

und condi ti.ons appropriate for. farmation . .
itihesPBr Ao SERERTH it Miionge At e don e eengis o
del@edilmiangrchmpaisingnbe gépsodnpl ex formed in step (b),

and d) correlating the anmount of conplex determned in

]Seﬁ) t o££§n?5@%3%%%1@0&&9&95@9; A i kPNEES to IBtiN a%rocessed

urther preferre odi ment the present 1nvention
di scllisgédsanriet hod for the

b)  contacting said processed liquid sample with a specific binding agent for
S100A12 under conditions appropriate for formation of a complex between
said binding agent and S100A12,

c)  determining the amount of complex formed in step (b), and

d) correlating the amount of complex determined in (c) to the diagnosis of

colorectal cancer.

In a further preferred embodiment the present invention discloses a method for the
diagnosis of colorectal cancer comprising the steps of providing a stool sample
obtained from an individual, contacting said sample with a specific binding agent
for SI00A12 under conditions appropriate for formation of a complex between said
binding agent and S100A12, contacting said sample with a specific binding agent

for a second marker selected from the group consisting of hemoglobin/haptoglobin
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di agnosi s of col orectal cancer conprising the steps of
provi ding a stool sanple obtained from an individual,

w@oanwragt’ing said sanple with a specific bindi NRBCEERIWD7/004378

for S100A12 under conditions appropriate for formation
of a conplex between said bknding agent and S100A12,
contacting said sanple with a specific binding agent
35 for a second narker selected fromthe group

et h&gogif)bihe ﬁ@s@ﬂeﬁbliubftbﬁﬂi ﬁh@iaﬂbﬂaﬂbtéﬁ@sm@ﬁlMMYJaﬁhd tumor

N 001 b s ) SRAR it fsrapiae fg” Sfpguion of o
B mpYexubesty € nksaivhlsia d (ngPgPi) andnitie second dhdrkem eetection the amount
%‘?Qé{%ﬁfek?&ﬁn{cp{or g?(g(ﬂﬁtz'a% tRé ateleasﬁglqpiegz)(?é) S}aﬁ?e? rlltnaiaéogrelatmg

&ho @mounéfofccmml@s@fctﬂtmmﬂb to Sodapposingf tdaloreatal] emser. In

%ﬁhé’eg&fb‘flreﬁaé}m%dmﬁﬂg tﬁ@rnrl&h&i LOGrdink 6 tﬂgP%Entolﬁwentlon is
detern1ned to the IgﬁQOSIS of coforecta

cbaﬁr@epn the, determapationpang of 0 ekoted 19€ Memoglabinmat g second
gﬁ?qzéldl e td@tehhﬁlaﬁbﬁsGﬂtsmmzlﬁmtdn@n olfSthebﬁlérﬁg globinytoglobin
eterm nall on an oni;n
ORI 2 4as fespid g eae'ﬂﬁs?i?rfleﬁwaglﬁné# s frﬁff%d?"h Pas the
tsheoridenagieobami ﬁ&pd@gimubambn oD AP0 2amdt Mél\/@eﬁlémd the second
t f
TRAKEL respBEief5. &5 Bbi1Bhs QG WaRADHA fkthnBleufnléay br fupas2
and the mypsupRmeRt qfﬁbe aldewshane sespRe markesspebe made jromnthe same

Oall’iéh&uéf hostddlEsadiflé loedbrar bf&@ﬁe& Bﬁ)dlr%@ﬁlP[ee ¥edplct@lely, or from
S100A12 .. and the neas ur eas

f t
AR ARGy Of S e R SFPBIRETe dHgerent aligiigle o6 Patient’

Sirocdssedlarqall eardplepfespecfivadzessed st ool sanpl e,
respectively, or from different aliquots of a

pI%t S&%pﬁ p%%fgx‘}!ed S&H@&o‘%gl% ?r.@t(%l %a%[ﬁgtlsa‘% o‘aé‘s%cf 81 pefrieve

rocesse sanpl e resp ctive
aﬁ@bimytepwacérar@dﬁeemtm a migosopis! slidarpick pir@essed sample

As %%gﬁ%ﬂa@ecf it @NE sp &@ﬁcfmﬁ S M‘t‘ Gt @[(ﬂ)/’hbenfhe present
snear e roscoprc sii ) OCess a
i 18VEIioR ‘?‘ﬁrégﬁﬁtagél fRRate e H‘emgfg@éuff’i Eheb IAgNasY %g@ﬁ{r%rcamer

SboiAlkhg thbeteps es5ent i nvention therefore also relates
to a method for the diagnosis of colorectal cancer 20

pr rg{éﬂ% s?ocﬁ §191§1e00fbéﬁ%cpfr8%s)agﬂ1Hglv?dusa OO| sarrpl e

tai'ne om an processi ng sai d
nplreroc@smgwd earaple b0 priuexercepnogytesont act i ng sai d

oc%ﬁeﬂtlﬁgwheprws&dasa%ﬂﬁ&wtmca §ebdic rwmﬁggrageﬁt%r S100A12
OOAl under, condi ti ons ap propriate f fo tion of

a co L 9afilions PRrePriae i rfar%ﬂ%gé?ﬁta awap XolgAyeen said
and djindiapagdmbhagl0dra2aamint of conplex formed in (c)

tcﬁ thc%rr%ia?’%noﬁlesar%%ung %lfogoerglt)lg)lc fsan&E in (c) to the diagnosis of

colorectal cancer.

The protein S100A12 (=Calgranulin C) is characterized by the sequence given SEQ
ID NO: 1.

S100A12 is also called CAAF1; CAGC; calcium binding protein in amniotic fluid;
calgranulin related protein; CGRP; calcium binding protein in amniotic fluid 1;
Calgranulin C; ENRAGE (extracellular newly identified RAGE binding protein);
neutrophil $100 protein; S100 calcium binding protein Al12. The protein encoded
by this gene is a member of the S100 family of proteins containing 2 EF-hand
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The protein S100A12 (=Cal granulin C) is characterized
by the sequence given SEQ 30 ID NO 1. S100Al2 is

Wok®o/184arY ed CAAF1l; CAGC, cal ci um bi ndi ng pr ot BETEP2907/004378

amiotic fluid; calgranulin related protein; CGRP;

cal cium binding protein in agniotic fluid 1;

Cal granulin C, ENRAGE (extracellular newy identified
RAGE bi nding protein); neutrophil S100 protein; S100
Galcfinibikdingli MetiRr G160 rprofeths dfeelqealddedi ehw&gie@laaﬁl fayid/or

ieaP R RgBeRRRORGe D 2107004970 Bty b6 sdiber of

-c8lllat cpramssbs noihngs welt icfde pBigiessipnotmd WiffexemtidtionalSiloEgenes
i I 1.Qfr: C I 83

U BE SRR A ORI 5 0 S 1601
clii$ wrateinpiopeepnsed soche a‘SVOJ:‘@SI mcymCéiCpﬁaigrlésdeRmdawd signal

difrfsgt Q¥ ﬁ&th@ﬁ‘ys adfls 9E§RERory fFtER Flosk@B@E cddponents may

menbers which are Lﬁcated as ‘a cluster on chronosone
1g9qulats varpys HUGHOBMH AF 8V 1h¢Soposed to be involved in
speci fic cal ci umdependent signal transduction

PEHepiyiologivdlly mevaﬁgslh&tmy)f st(foamz ionCa¥tisakiegdioatodimer. As
Cﬁ%&[‘fls abso'T gse i ogrll Q(i:tlle, extr QHﬁarl}erlil thﬂ? Iljla}/e bee en descrlb]gd e.g.,

actrvitres. F UC
Stogdation pélrélamamazerrybpmd‘rsmg (ﬁg dD mtelal Ghinn. ChimoALR2 344 (2004)

33755’1)r@ﬂ @&1@9‘ Jlfmm&ﬁid = LAag 1Ay afd fS‘l'@(?Ag Q&ﬁ HAYE B)
SERPE 1078 e

been Iatlon of i.nfl
p%laeék% §§XPFfé$§Filln mm@cygﬂs, the eahgrapul Ab?lg)tgmlconstltute up

(t306d})% 3df THe sol-ﬁBEeEﬁGA’oth f)fbt@ﬂo&?&&r{t U?}fling hautdl 1|nﬂapﬁ}natlon

gﬂgﬂgﬁgom@se élflﬁf.lg %%fogpédﬁqltﬁerﬁqt(ﬁ I8Gases m?ludmg irritable

cendt idisasses, uMorbOS 50rshnef Ketwesakil ulideasec ydrogbéumatoid  arthritis

t
R Ao HRAD S B APIBLI00, » PAOBE b3 ol
i lac Blu elhnl@hqumat@lagy 42 130¢owl 383 B89k Whenshe signdy easeade of the

KB A 8k k?sﬁogdesﬂ%siﬁv&ﬁ g4tBE Wi Olirtked!th B hdveP inflammatory axis via
ur nei ste

(
I B 17&5AREh m&mcs&g %avﬁwgyr%@fﬁz%dm%%)eﬁhw rqsepigf can be
aﬂound Eiheuﬁmisahs@t@/tyﬁﬂs n2DR3)g d388ndadBAjum Whé rellshef the immune

s %nal I%?t?naggle{vpj\ Etzﬁ C%ﬁ%gﬁég9§)e8¢8@on§§1 ﬁ%ﬁmldt A, )I/VI et al, J.

novel
a&lms lnvast 10% (265 M8r956br Besiflearteay glivplvadead the mﬂammatorY

SRORIREURE RAGENFHRway Tlliﬂssalgoe B?é?nt Qéscﬁg&l be wdnHoMAfng Ntumor
various tissue typ ef i.ncl ud | g ; othellu and

cRftgrovsh of pEstemigIpr oidguy @m -PSUPEY Sghrmudt, A.M. et
G, bufd; Yah993) et&8INat. 30d. 9$QGIUH) QB7 296 I-%fn@innaMA ét al., Genes

o S BT 0536 e SR SRR B o e,

RAGEe s tuaiaticaso alsor peesssddss bcdmediasctrlbednu lddteheal ing,
tunor outgrowth or system c anyl oi dosi s (Hof mann,

MIA p%?eétaéd emlg:ldﬁﬂ’r%@nt M f maﬁwMSl Al%ﬁs ﬁLed’ mstﬂp%@l'eenmg for
WB\C ¥(heg, used@r{@glent momtormg the dlagnostlc method according fo the
present invention may help to assess tumor load, efficacy of treatment and tumor
recurrence in the follow-up of patients. Increased levels of S100A12 are directly
correlated to tumor burden. After chemotherapy a short term (few hours to 14
days) increase in S100A12 may serve as an indicator of tumor cell death. In the long

term follow-up of patients after surgery and/or chemotherapy (from 3 months to
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[ mun. 3 (2002) 123-135). Hence S100A12 mi ght have a
broad range of effects. However, no relation to tunor

w@emcasses has been described to date. In a predBEP®A7/004378

enbodi nent, the novel marker S100A12 is used in the

screening for CRC. \Wen useg.in patient nonitoring

t he di agnostic nethod according to the 30 present

invention may help to assess tunor |oad, efficacy of

tl'()%@tum? B idrehst OABT00AAL Whth ®B@sed & dmhiddicatdrdve timef recurrence
ItI ; I ncreased | evel s of S100A12 are directly

018 BEIUREH UMY t unor burden. After chenotherapy a short

term (few hours to 14 days) increase in S100A12 may

sler vepraferizd embodiatent the diagnwstic ehkthdd aadsording tthetheoprgsent

fier r
d {ééri?élto el%‘ g%ﬁ“?? ?%anﬁﬁérgﬂlﬁv%sé f@ 1t§§£%%§/t%‘_ g%% s%)ects without a
-Igeamny&&resl)%\rp iSAe04ks i »ptogh sample and

Q@&emngsﬁmaé nffsured v tlePreseRe SrBBénck BEGRCENCE 1N

the colorectum In a preferred enbodi nent the

dj agn t hod . ac rdln to the present inventi

A BESRES o0 SN PG b Bsa®, i ik sEREing eyl B2 taken

ahsessagubpeat smuunhofis swol Simple orused atyafesitdy oflef3Ra dyount

r@aﬁg | E@nn%lgeiﬁ l%\ég lfoFfthts]IQQéAs‘gl méht SRWAﬁaéH?lIl@’r’éadtherein

correl atli neasured to the presence
dtysterabdy Bre aprmnt o STHA1ZKs pxRsepsed in EHAS Af amovrtfiS1Q0A12 per

s EfRIARol, 1.8, HeGHaB6d &RRbMEatRA! & SHecA 1205 Fﬁeﬂi aken
that an appropr| ate anount of a st ooI sanple is used.

Pr.ef er abl ned anpun of s le.i d
B EEnsrds o BRdntoE POBEIADS Wittt SBI PRGN AF (o eeneral
Rrsefnptcadtic phpnlanmurbm afsoSh0ad\kiPter mtiex [prefesed eanmbddémest for

osfulr%qpalﬂ% ?fhlé‘ll?%:l’gdlgﬁ{l?ls S%‘%l Aé iﬁgh ?1%19?1'1d1v1dﬁ1§]s pr&flaxeably are

atlve conc ratiron o
chielegied drane theegreud caasistingt ofonﬂlyldslelsu@éldlrp@ idefi¢igncy anemia, first

5&@{&&%&@& ¢Re- &%@ﬁfs%atleﬁ%mm QMilﬁhmwta bREREMRMSatients
30|n alternative preferred enbodi
St apyiy Eegteéfwﬂip@ﬁrFhlssﬂorm&gwr&ugﬁéma%laalah. gh
risk individuals preferably are 15 selected fromthe
gfoup wedresirgt hssgy afoti onlyvildUAIC walde isr oddevdet.i &i quity critical

§I et %r(tl rﬁta s&%&q% gt:f]lgg tlyeasgoooid %gﬂa%hgﬂgﬁy a% a high and
Vﬁlmppaﬂgvgp}yvqj@tlgmlng mpﬁp@y ongé\ piestisity 1@)fcruc1al because if this
%aﬁlré}h%tev%ulﬁaﬁotﬂ%oﬁhﬁﬁéda thiSQForAd $EJuRE mugaﬁﬁaahb@pbf false

only val ue i s rel evant uite criti
rlé‘bﬂ}l"leéﬁsé‘llfts aFWI%P%@e@hP%@C@S@%&YWQEO élpavr@&%fa“@mgﬂstress for

StthSplatlér\/tls Iy cahexapﬂ‘efegfedaembocﬁﬁeﬁdsltm ekl of Sp&hﬁM@nﬂS set to 96%,

lb%\céé 82?K |Of@t§% e?p Mve \B&ﬁd {o gf{& neS &Ye]l;l ﬁd V1duals of the

tﬁimaﬁpcﬂl@ané&;mmlngp@ulat@h nunber of false posi t | ve
results acconpani ed by unnecessary foll ow up

PA%%@M‘II@& aﬁﬂgn %1§§1[{;§§§a&9rcut Bﬂ?%ﬂn@tfbxeﬂto‘émi i e@ttahﬁsrhed based
pre erred enbodi e | evel ?S ICItyIa%
ton SERALZ- values as measured in the stool samp e derived from in 1v1duals of a

healthy normal population. The clinically relevant normal population in a
screening setting preferably consists of clinically healthy individuals in the age of 55
to 65 years. An S100A12-value in a stool sample above an established cut-off value
may be considered indicative for CRC or may at least warrant further diagnostic

examination of the respective individual.
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wil|l appreciate a cut off-value for S100A12 is

establ i shed based on S100Algyval ues as neasured in

the stool sanple derived fromindividuals of a

heal t hy nornmal popul ation. The clinically rel evant
Cylofettapeipdtrahbafréqently pogeedes fignsadenongs pyafes) abmpalignant
consists of clinically healthy individuals in the age
SFTEP™Y to 65 years. An S100A12-value in a stool

sanpl e above an established cut-off value nmay be

Cldres ptdging dofi paticemtis ke folnssiftR@oor ofmtlye aisepssaist texmsr ahiextent,

f [
SRS ASIEEE ) DR OSHEATaF ESBAER ffon conbs

cprdsrabeubprogasteindihech f"lcéaﬁ@ﬁ{aw progresses from
adenonmas (polyps) to malignant carcinomas. The
SIlfkgilff&eﬁf st@g&@ € CRIGSusel €o bt alasifiddcatdrdhgab Dﬁles’cktasgeaaeo D.

retibeTe Lt 58 i 8 S8 CRBED ond MR Biilonral hspnggmica

Cextemd ©f aetnzrat Iprepgeserstis snangridtienalhyoiccepted, urh@mlm]agiﬁ'gwstem

gfé}{:efrféﬁraﬂrégg%ﬁﬁarﬁfbleg?ﬁg&g %%eﬁpofgﬁe ﬁ{]u?'%gﬂ ﬂ‘urﬁcﬂ) N ﬁhe status of
gysipath lyepb medegen d¥idheyprgsenge ef aksenes eidistont raﬁtaﬁtn%,es) The

aﬂ@i@@?l’&ﬁh ar€ tlsr%e@fbycﬁ‘l@c@fCC (IntéraRi &RE N HioRMgainst Cancer),

iR e WA R nGG: (g rNED ClsiBestipihe Mot o sixt

padi tigat, 2002)mimkce the ([‘N’M sedtad 19 eafrmifkdr thgipanahts layerpdouped into
(ﬁ%eas% stg%l}g t}l}/lat_(latﬁct,J %e:%ﬁ%? %ncff or¥An g@%@ﬂfsurgﬁ%mg fgltxﬁﬁttf) 1V with IV

eria are
UteG@ (hmtn@stnaql\faon@d disedsorstaggail N S@amgeatr)d US?;@lChsease stages

Lcolfl'e M lroeéﬁklﬁ‘ Jthefts s}(cﬁ«%c')n thIchnﬁéT hible qaﬁaké?lnfr% Sobin L.H.

ant Tunours, sixth edition 002). Once the TNM
s“tnét itekandjeds) fidfed the patients are grouped into
di sease stages that are denoted by Ronman nunerals

rangi ng Tabien:Inteéreladiont df TNMN stagingaindd/Id@dis@se stages
advanced di sease stage. TNM stagi ng and U CC di sease

h .
P SOASHIPTC, ] FRRag S T 0B,
(edStage @upra. Table 1:Tis nterrel dti®n of TNM|{M@gi ng
andStlngqc di sease st ages, 9 CC di Sggse stage '[\4§t ag| ng
Z

N Ilgx M-stagtng—Stage—0—Tr 5 NOMO-Stags T —T
a

NQ g ge 11A T3 NOMO _ Stagd N¢B T4 NO N
Stage IIB T4 NO MO

Stage 111A T1, T2 N1 MO
Stage I11B T3, T4 N1 MO
Stage I11C Any T N2 MO
Stage IV AnyT Any N M1

What is especially important is, that early diagnosis of CRC translates to a much
better prognosis. 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
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Stage I11TAT1l, T2 Ni MO Stage I11B T3, T4 NI MO
Stage I1IC Any T N2 MO Stage IV Any T Any NM1 20

wob@ar/13e7€especi al |y inportant is, that early dPEIYRPRDF004378

of CRC translates to a nmuch better prognosis.

Mal i gnant tunors of the colorjectum arise from benign
tunors, i.e. fromadenoma. Therefore, best prognosis
have those patients di agnosed at the adenoma stage.

Rallcb @iph feddioad) qued sasviedrrhte @fSonlp 19%afie phtiSntsNrgrdsedwhen
T1- 3: MO, i eat ed properly have a nore than
élﬂ)ﬂ/%'gﬁlél\géseasssfar§ﬂ HVHE Y ears after diagnosis WO

2007/ 134779 PCT/ EP2007/ 004378 -11 as conpared to a

In yhasenssof thie patsentaingergfongrarly digmosie pf GRE referssto a diagnosis at
Ci'tam%egewmeﬁe n@hﬁetg&gesretaﬁ%aaes 25:6mal La&hhor distal = MO)

present sense of the present Lnventjon early
arepiseritsi- e thorteses of él"nsst)oMQ o Td ot O My iT'is dgnetghgarcinoma in
sirage where no netastases at all (neither proximl =
NO, nor distal = M) 5 are present i.e. t he stages

carc

his ety hal €07 s ighone Vel cren PRl B0G BRn e

itowehwalhend ylets feithbrythgrvisserat pergugéun heperfowet nealotheswdgans
to*? Léﬁu@t%‘rés"b‘?é IJJaaea' l; %C‘?ﬁa"i"dlag%h&e R At&n’}%fa%@ ?I%Grﬁ‘i* NQH; Mo

her or gans tructure i nvade t”

dpgénH§1M0|(sTﬁéd@0aM0ény stage fromTis; NO MO 10 to
T3; NO MO (=T1-3; NO M) . The dlagnostlc nmet hod

AHeOd @i msbtit Qn&t'h@d PiceSRMg tVigNbie@ént imvBassd isObasad dro@l stool

d f d Th
BB HAS Er TR T YRSl R
rfeaeAT 2 §peoifictlhi smepswed Seanl thtsopxioc@smbbteobyamgle pf use of a

Efc b g agent. 15 A specific binding agent
Ssgg&ﬁgblgdmﬁ%g%eptor for S100A12, a lectin bi ndi ng to

S100A12, an_ aptaner to S100A12, or an anti body
2 opreabc bnding cigentc ispicrai i ecaRyEinfornali0Al 2y éa1§ftlrarbmdmg to

8§1P0mzl ,Y%anOf télrQer o ﬂﬂifOAlefoﬂ s a@twdd@&tacmdmgz tpa&;eetﬁc binding
nol eCul e, 7 1.N en
el At lgoian BB o0 S B e P of e et The
k,pamﬁc bindirig et ioprgfetabiphescanl dtinigsoft 198 1/skil lok exknambiesaferred
?rpc{l ?ﬁll [ﬁ 7 r% %%Evﬂe 2193 %ﬁlllfeh %rﬁs%n L{A?iﬁda hpeaate tl're term
et ot £

i onol ec resen
dspecnﬁ«t is Bﬁeérfpfmélamelti}alb@tﬁér b@m@lmlqsrrereaﬁphm e @f@aﬂr do not

Sng@ﬁﬁJahﬂ%l bohd 81 ORM e lf"ﬁ@if‘lg ra@@rlt)’spe&h@ for @Mﬁ)lAle Preferably, the
ﬁﬁg oablormlecleoll%atganthetalg di
Yebelpadingdapidomalegulp osr F{ATBYOIRRHIC PSS 19 §inding
Hfhinnwhhpis @ngyr adoy nst Ppréfbrably drlg 586 bI md yffiafty tfiehe target
L868ENe or less. A most preferred specific binding agent will fulfill both the above

minimum criteria for affinity as well as for specificity.

A specific binding agent preferably is an antibody reactive with S100A12. The term
antibody refers to a polyclonal antibody, a monoclonal antibody, fragments of such
antibodies, as well as genetic constructs comprising the binding domain of an
antibody. Any antibody fragment retaining the above criteria of a specific binding
agent can be used. Antibodies are generated by state of the art procedures, e.g., as
described in Tijssen (Tijssen, P., Practice and theory of enzyme immunoassays 11
(1990) the whole book, especially pages 43-78, Elsevier, Amsterdam). In addition,

the skilled artisan is well aware of methods based on immunosorbents that can be
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nol ecul e or less. A nost preferred specific binding
agent wll fulfill both the above 25 mninmumcriteria

wo eno7as4rnity as well as for specificity. A speCi/EPI07/004378

bi ndi ng agent preferably is an anti body reactive with
S100A12. The term antibody_ {gfers to a polycl onal
anti body, a nonoclonal antibody, fragnents of such
anti bodies, as well as genetic constructs conpri sing
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tihethpd es@mnding e et presenpmivyetiomialyetaamoilipo gpireferredbembodisent.
in rabbits have been used. However, clearly also

PRl Wl giddq %reffsm%in %gfercara@ ngwf ftlgteslboﬁp@%@%een ¢ddhtified by

rats or guinea pig nocl onal _anti bodj es .
CREASHISREN i f}J BHNURNASY aﬁﬁ‘n‘é‘é’f‘iﬁﬁéﬁ‘f %htsl%‘s & theppiagposis of
FE]Q@U(&ﬂ@rﬂaﬂvélWay@Wﬁ&h@t be eﬁl'iétlr &d reddH M Gedqust @Bparable to the
pr ert i es fIIE“hﬁy resentt too s in devﬂogﬁﬂg b
He‘BE%éyO P"é’-F CEF Bt d BEHEPa ngy b¢
ukeecm‘d o aimic hmaprlamtmdmmdlaed used S@.@Mken of GRCOSuat preterred
h e i [ i n :
AEEPLAIRE bk 10oREERCAl AUARD, B the YA B BERBfpride by an
appnem atsay Reagedengaby Saudadromawgrpby, pperial high psyformance
"lﬁflﬁ&' rcﬁﬂﬁﬂ&togﬁ Byl BM&Wl@%S@CHﬁ{I ls@yS-PRGE Nconsbined with
efu@dﬁlnthe i,lagnosi s of , alternative ways may
b et PH‘ﬂ%é‘é‘grPVdn?séélﬁﬁcfméWar able to the
ach| evenents of the present invention. The marker
pFat rmeasuShomlthe reyol bempl idebedteldfron anindaipduadpAnaliquot of

%@Q?oo"lmg?g@%q fé ase'aac[lke%{ly qfregggly %Sp%ﬁtgfetﬁg §dol sample is

appropria the
Froonse bbb’ly]&eptli%led b’«ynalﬁ A| privgeseechsloal spnple dé@rliguighyample

| drsthineld GE&QQS&F&E{BQBMsto@ﬁﬁﬁﬁil@MtM aflieglta ARMIRIRRANCE
liquid c ronatography, by el ectrophoresis, espeC|aIIy

- PAGE conhi West ern Iottln and )
PiRGEEBR o tel] g ot il Bt ot PRy that s
odqttannedj fdrrthentak. ItrstbulidduHill atAeasatlirgeibdsiofequiremestsoblshould

Slﬁ%p;!t? tH?XnBﬁ;p eUotS qteqégi Eflcotﬂll ¥he P{o% %a@g{( Bélt asﬂf)@lldl ﬂéj)qﬁzeo{he free

samipite It ﬂhcpﬂ@@elsg@@e shf{)gﬁg?;:we@ﬂtge stop] matrix gatrh?l saibsequent
detection of the analyte. Since marker combinations might hold additional
diagnostic potential, an optimized buffer should not only be applicable for one
specific biomarker but for all analytes of interest. The extraction buffer may contain
urea to improve the homogenization and extraction of the stool sample. Ca®* may
be included for stabilization of a Ca**-binding protein. Since S100 proteins are
known to be Ca’*-binding proteins the extraction buffer preferably will contain

Ca**-ions to stabilize such proteins. Weak chelating agents should be used that on
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obt ai ned upon extraction of a stool sanple with an
extraction buffer. The processing of the stool sanple

WO 200aa30mpl | shed by an extraction buffer that PGI/ERE®07/004378

optim zed for the task. It should fulfill at |east
three basic requirenents: Itjshould |I|iberate the
anal yte of interest fromthe stool matrix. It should
stabilize the free analyte. It should mninm ze the

ithé 8hé BhEACEn Bfeak iGn Shﬂ@és BeldvédnXCa’M -bindirpUp®ednesid the stool

det ect f th t,e nmar k nbi nat i
AR Hovgver b dhE aier ndgHBEE <8 ¢ Borwipiity seche Rave to bind
T-nrmsesuffivichdy wéubultad natid cmhpplbg apla’ Gabise floar SH0BA12.
E%Pa% tﬁltrﬁlﬁpﬂl&gﬁg ? o*?l'gté;t? farealliedaalgaclhgltagés ﬂf a stool extractlon
u er nm

1 oNn contal n
|h1réﬁeovh1 QM@nnodmgrémeiqmcbﬂtramﬂorehu fa@pntymsofre@ tﬁb stq_m@ land a

5&@19{0@ ErdfefiblyBhe DReldBF! Md?eqjecﬁ&lr RIrAbidd %dﬁ)rko%glsﬁ‘ng of
2+-binding ‘protein. Since S100 proteins are \gnln the

trbtré%treaet2+a%¢ ﬁaqugat&r Ob aptunizes egiachige thudfsr EﬁJFﬁe pise

[Pretesia@bya wobll safiPid &isRowkaR Exdraple 4b0 st abilize such
proteins. Wak chel ati ng agents shoul d be used that on

2007/ 134779 PCT/ EP2007/00437 1
hs I]b‘lP Sonvente tr gsg ang é)tZI\/\rrnla%en eéa‘fftlo %uféer n co%]btlgaﬂgon with a
atndbrtmnedsstooll sampiing idevic¢4dn@veest convenirnt @\tahean lhdn@ldual collects

ggﬁneﬁa%oﬁﬂmk &¥dd1%a ?emaﬁd r}?a‘éﬁfe'i@ itOURELtlyCRAT th® Q%llectlon

|entp%/ to av strip of Ca2t-1ons from
Sroflledowith %fteblamngz Wr@?taqrbwﬁfeac&ssccoamraerzﬁrmeqkt phtagpling

and SGRdtias eﬁﬁlﬁks’itw ﬁralhd'lbo& st el S[ﬁl(“&r[e&hctd orlifgnbiid Riboratory
d.and. pr ef e .ext gact on buf.f.er t{’:‘ﬂm ai

P 538t Ghar BREE €t b SX R BB LR Falas bl can be
chibleatdditiestls éh ethit ednfpling) ddvéceg tiou peasansy Sltandl};ng)fand transfer

ggrggéd ésra'ré?ge%%%&d acid or citrate. An optim zed

trac on er is e.g. used in the processing of a

stool sanple as shown in Exanple 4b. It is_nps
cheehresant deyelopments batei fﬁF'iséé Qs Ve |tb«'ﬁ faal%lfaéff theysampling

wafmaﬁahhg)ef WsttoB{ sample. KR I3t66 7MRdRcI88Ral sp §@ﬂmoll&glon tube for
|1 Ce. CcO ent, wal I nNAl VI

¥t o 4™ BT seBPEraiy Sbre o u%gam%wﬂﬁ Fomprises () a

tc_roamiﬁerbz)dlytth@ is @otlby dnnthe ibdide, ©pleh @t thieaiop, prdible tedeceive a

Vﬂutfﬁzr ts&ﬁh?ﬁ ﬁ@'& t%)F Qggﬁp{)\ﬁa&f {vﬂﬂ W}{Haﬁgd tsﬁqgﬂ Fod fi cg collectlon of

convenl en cﬁ@r ext racti on ena
tfiaeal saraplsporid thfeadérbsraplbrg @tItUélrtg ariadlynosgdg the Container body,

| \IRGY RE @6 cap/ts hPRId dQBE aﬁﬁéddocrrtﬁé cdrhﬁnemk%i gnd &) raczﬁwdmg
the .extr act of the stool achj e

on
dRarien providedni AnHses nafgiwd%\vp%m Hamﬁ%eaéi §<aw91qﬁaha¥x ffy?s to
aiéﬁalﬁfeadﬂsé}ﬁthanﬁﬁ@dﬁdﬁrﬁbotwrﬁ dh@dIbGEdmcﬁes\a&Y abntii@eehody, said

1v1%m alr{] %cén gv\{rgg %rg %UF ehole SL%]%%YEI t?)eﬁ? e n%e}sg‘a%le llglﬁga?a g'ggaded
7SIIEalld10§c$cn®es retagptélclemess:fclcdrseotsmdnop uh;enlb@rand allow the passage
Cd:fl tlh@ qrnle??ecpéar@ of ttH@ k ?ﬁ”}ph EfntoTJ?ﬁds b@t)f&'ha&kggﬂ tm? extractlon

essentl a onpri, ses cont al ner IS
Hobe Girthst Reama AR, 0@1psé ataéﬁ Opﬁlze at Hys, bosteun ap @r%ded with a

MRRQINY BapPwhich can be applied movably to the bottom end of the container body,
so that said extraction tube can be used directly as a primary sampling tube to be
inserted into a sample-holder plate of automatic analyzers, following removal of
said bottom cap and overturning of said container body. The device disclosed in EP

1 366 715 allows for the convenient handling of a defined quantity of a stool sample
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buffer solution, (b) a top cap provided with a
threaded small rod for collection of fecal sanples,

wa@ aiod/1s41readed smal |l rod protrudi ng axi ally i nBCHEP10hE004378

cont ai ner body, when the top cap is applied to the
top end of the container bodys.and (c) a dividing
partition provided, in an internedi ate position,
i nside said container body so as to 25 separate a top
GRArH¥e thé hevamadeothtObftehaphepridto ek@gctival the aQbé aidyeie directly
3%?%{ .sai€ di ] %I FC% B rtition.havi nzg an axial hole
4 te esmmmlghotde g%{b%‘&a‘é‘afif A"t hr eaded  snal |

rod, so as to retain the excess feces in said top
dhsarbed exaroplalof o woplhistiqatesissiod sampling deider thatlis dppanpriatef for a
t I ' i ry, g
SO Bl safBftng S PRARIAEPL LB SHATER ek in Y0 031088398
open at the bottom and provided with a 30 bottom cap

ectiod gample iy elieedhnpiedmryproeessadedipgstly gfteesiankling ¢restored
CRBled d1ehoRAYweniSiRlyt fidted Sddn EXbEALitbOINsaliphe @dbePRocessed

R aptuE: rplodd Shpl afishuap BrasEribal dMer mbing and

adeatrifagition. Swpdromamg arcused at ligiid ssaplt foogubsemueapmaastirement
oV, rnjin ai d contai ner body. The device

oqf‘s?lcrl:% ogfreu r?%&%ﬁ. 1 366 715 allows for the conveni ent
handl i ng of a defined quantity of a stool sanple WO .
2o liawt 7afotherpepsgosteobsemde is npulpigd ith the specific binding
a¥RNoR 06 A8t uidr RbnARIBHO RpPrabAaRXbF Afitla@Bntdfa Billigg agent

ﬁ%g&&—g%{ng 31' g:‘icé]lpr cl_o%glletgg%g{?gd télgghfs)?% cg}eeagglngeetrheosﬁdll%g artisan

swipidat apatieknsive cdffosancph i eagilyladérnify tduah appropriate incubation
aoplrgprnisate for a convenient sanpling and handling of

a sflocﬂ sanple is described in WO 03/068398. 5 The

stool sanple is preferably used or processed directly

aig erfinahisispi argowsting t@ rthel sl diselosadbire theopreseritapvengion the
SIREEH Jff Qaslex [ R8st SR SAMeBS0CRR dNBEIOGETFRTY As the

by.thaw.ng, followed hy dilution in an ropri at
b%flffgra,rtwwlﬁgwaff&wt%@ﬁf% 31 QRSO METGAF HPRRYLGE Scamount
usfertle 3pedifi bindirgaagene Si @A 1I9uhsgsieenll dewaibead eneletail iafrelevant
t he rker. S10 2, An_al i gdot of,.t he .pr S
SPEBPBRT: 200V en 35 &G B Bl P LB i ymoassay
ayedemiclire$1 BosoR (LA%GE: condi ti ons appropriate for

formati on of a binding agent S100A12-conplex. Such

CORAHIPHR0ATS & MAtctlEinsPaallIBdypSisBfigotg. skidch@Gsay a first
arti sa nventi ve eﬁort

n, wthout any can easily
el Pynding AEeas it aped t entie HRPALh oncBh e tband; g second
Apedfit bilingigept, adieh @idbglet ao bbdirs@lyardndir&dtly deedtable is used

t he,present, invention the anount of conplex is
n%‘é’ﬁr"z%féﬁi&' correlated to the diagnosis of CRC. As

the skilled artisan wll ;P&Leci ate there are

nAmterasties toSl G dao atredsws assassonent of GRCtiether procedures,
SPECld 1GeRi BB ARRE: PRORALEG: &0 BRIpSs, &l indBsid dedological
in“detalrl in relevant

staining procedures.

Preferably, an antibody to S100A12 is used in a qualitative (S100A12 present or

absent) or quantitative (S100A12 amount is determined) immunoassay.
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t ext books (cf., e.g., Tijssen P., supra, or Diamandis
et al. (eds.), Inmmunoassay, 20 Academ c Press, Boston

W@ 1®9834779 Pref erably S100A12 is detected in a BERERiI00T004378

type assay format. In such assay a first specific

bi ndi ng agent is used to capigyure S100A12 on the one

side and a second specific binding agent, which is

| abel ed to be directly or indirectly detectable is
U&aﬁentﬂiheﬂhboﬁi Ii“teliasshtiﬁlsu%@ Beehifbas gt SD00BNQUWARDeansasured

a8 adindsmels prEREE WY B b ga ol A5 e anf g biovsy
isampletisirequiret kol the roarkenS 06rid ohihetdiigngsis af CRC.
stai ning procedures. Preferably, an antibody to

g@gx)z g 1 d§6H dfnr(ﬁlltﬁ@a]LﬂOEC%HIXSe nde B RRALZ tiRLESERIPIA! e, g by

uan Itative 00Al2 anpbunt 1S de}ern1ne
mmmeass V\G@OGW@W?QSSPETICE@G@?‘PGO‘&‘SVB icatiopgofagnany

&ﬂtﬁm ﬁﬁﬂ@é@%@dldaﬁes Rshe Uﬁdﬁéﬁd%eﬁlé&'sﬂe&@@ rthé@uﬂﬁirktehaetndldates
qJ\gOAlZd % asured from a sto %ﬁ q th
ARG W} W) rale gficg ar “(‘fls‘EJ ¢ z&H& O‘En BVsmg ¥, the
aam)itersldf thegmsemdmvmtapphgwetﬂ'een rhlekterde®d PAGd2in H1AOAA2 in a
QQ:% ?frlmycﬁgclg r? ! ?@%o %@mohg@%te Qﬁ]ath'ne [)Pé#ﬂéggyf S100A12 in

I'SSue sa
csenlp atiophs;mnéepbﬂayledrfwre an e@dlwdsaltqaséaqeorﬂele stotthe gliggnosis of
|Qﬁg§ﬂ£h§§&kon of many potential narker candidates
or the tissue/disease selected t hese nmarker

ates onl denta nd in ases ,are
BBt RSt wif hetmencs g bhehcear S 3R SR htel sample
O(fbtﬁlhed drased individnil can baverizbeed ablthe tpredateot absence of
I e
Rfrted ShER s bitidhy, The BrestRTRuGuriol o LS BEF nethad for
saxchndgtgoetlorsatap Icencebtcemidingrtgmsmps iof i) viira@vidingcastded sample
ﬁ&&&%k@%% &Pmtdﬁ\f?d@zil qg)rl%te%mgg sai& YUAPIRES BbtabRR 9%%%3 liquid

Iso been found t t he presence _or absence
SPOw e) Foptagiing sgtddapcea%‘v%n SBIP Uth 7 FRSRATS pinding agent for

| S1d0X 1 2l waleC ashddorksodppebprifte féofdrivatiph ef einﬁﬁnpléx between said

bhsence of al cer atient. Th .

BaarePh, il pBlvRdrSend B SFine B SRRk DA pbsin (© asan
edlcatdir oy tho hlomeect @fl cobaed@rcasenpri si ng t he steps of a)
provi ding a stool sanple obtained from an individua

bAs @{eqm%é 'aHQ;aﬁ gl aiﬁ@ﬁht‘% 1 ogmeaﬂegmafop fs@@@@ﬁze@l d dt@él'sgmple

anpl e, contact essed |jquid npl e
s %Pté’ﬁé‘ifﬁaff}l% msan abat ge@éﬁ*ﬂnt%@? CRE1 ftgpereraAdpitive value for

CSJITG)(JNIB oMa sﬁ&ﬂrs@ﬂlpleaﬂﬁ)uid)be fonsiddredn dlh‘ar&ut? ita@dr to warrant
CFehED g s SRR ARC o ) 158 TR i rmp Ry osiive
falud foe Shbeilce nodaseet draee hatoot saople is wedtaken sikdikdtedthat the
a}%attieﬁ th\qﬂhl b@%&éxeeﬁl AfrBer anégﬁggdo\fﬁ Es%%yxlafly O(Iirt%]apQéljr%uted
tomographic colonography (VCTC) or a colonoscopy. Preferably, a positive value
in a stool sample is used as an indicator that colonoscopy as the next step in the

(diagnostic) examination of a patient is warranted.

Measuring the level of protein S100A12 has proven very advantageous in the field
of CRC. Therefore, in a further preferred embodiment, the present invention relates
to use of protein SI00A12 as a marker molecule in the diagnosis of colorectal cancer

from a stool sample obtained from an individual.
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must not necessarily nean that the patient has CRC
However, a positive value for S100A12 in a stool

wa20phia73houl d be considered a cl ear-cut indi CBCDEP1007/004378

warrant further and nore sophisticated diagnosti cs.

In a preferred enbodi ment a ppsitive 25 value for

S100A12 as neasured froma stool sanple is used as an
indicator that the patient should be offered further
i'Il'Hé&Sirh Mrk%ole@&l@@@h@mt&i 1ﬂdinitétthla’i|th6 Prgseric@f or an increased

e o BB anie SBEATR 38 Reabvied o BeESrLTngt Bhiele obtained

s aasndinidugldharks dre prhsmc«:oﬂ QRO sObyyusdptheparkex$100A &) may

i . . ‘
I8 b8 DAASBEL R ATMIPIA 00 SLyhcP L0 eyt s
Hheagsessment offRCadvant ageous in the field of CRC
Therefore, in a further preferred enbodi nent, the

L ESRMusith RNKIIRA drlat B pre@nbafeRfioPsAIgIN b@leQQﬁ\ﬂ{?ed to be

s a er nol ecul e | d|a nosj s ol or ta
dired T e gRFUEISSE of g\?ﬁ)g“@ TpB Bt SR of SEFID No: 1
iHl‘@isN)lc@ital fragfﬁkrﬁﬁ)aﬁ $BATZ QaiPalis BP0 0D 43d Bsed dkt hlweker for
t(?lg; éﬂﬁg pr?ctlcmgq PﬁeélFré dgnséee%olne | {ql%n]% olghcafly agtreét?bqe fragments
31refamb2y enpregd et 6,170 B, p%ﬁe@s@bcmﬁggbusanmoeaads of said
qm&uég&ir%{gtfam e bl Eirﬂmlarmm rE&)%nQE %ﬁﬁgﬁ&eﬁfs which are

e mar sured
dﬁ&?aﬁféﬁwdﬁuﬁ %(t@e??@éﬁkthﬁﬁxfrh@ B}aégr@ﬁ@érr@y samaged, e. g durlng

MRAsHhREHSAM tduld beddhge a@gsﬁsearmrmea@éd (He.suds fro tzxﬁlblSAs the
resent vention

it ot Rt BB oI5 P BUSDL ST R poent o
;hﬁt f)ﬁ,lzi l:er’nphgt?mcbroot‘xmlex BA0OAL De afsedSEQ hidr@in the sense of the
FINSLP Iﬁ'xr gigﬂ?cﬂlt o 9 ttﬁlﬁfﬂ%@% \A;H(iﬁﬂtiepolypeptlde may

asure as a mark

IR ta msh@ranﬂ@tlcpwégmﬁqahoemndoweh mpardities] DPOAAR may also serve

drt.eriARB! & dK@gnents 10 preferably conprise at | east
6, 7, 8, 10, 12, 15 or 20 contiguous am no aci ds of

sl BrsginDeot REARorai e SircEit et @ panCalihnisg! in o

cielthen®@asspy es entani 1mmnlmeogent Aetcfedid] fragmenttst prieferatdy ebeompass a

gl?egﬂ gg docﬁicgd }érgtf/agetifgﬁ){] ot g %tullaqﬂ tec%'ﬂgqu%g g%%lﬁ%%%t least

ski’} 8.4 16 k2, emet lodst 15 espmgel@umremogmbmQemedffr@gﬁbmeguence

t e &Ll ilBrQ @bWO he pRit&asINsudSarlificiRPfrh rﬁ’ént%oﬁ?ﬂf@és%’é least one
e sense

Such corgpl ex al so may use a tJ
oFPIiORe of shiagagstfc TSt AR, PrEisTEA dNe B ICl%rragﬁlePﬁéomPrlses at
alkisematepitepdshff iSO AIRd pohptpepiiitddormage ascApositige control in a
ansl ational nodification, and such nodified
Bgf&f ““é%a%% ‘'serve as a mar ker of CRC Artificial

fragnents of S100A12 may be used, E positive
clong prsferied tarse f@ novelimorkes §é901‘olr2 iag anarﬂMg}wérpf colorectal

Afhkdr Bo@evdr! AARENiBeddralR! @M HpPRERIDARA 12, alike other markers,

will also be of great advantage in the diagnosis and follow-up of patients already

suffering from CRC at more advanced stages of tumor progression.

The S100A12 concentration closely correlates with tumor burden in CRC. The
marker is therefore also suitable for the follow-up of CRC patients after treatment.
In a preferred embodiment, the novel marker SI00A12 is used in the follow-up of

patients suffering from CRC. By measuring CRC regularly, e.g. at 3-monthly, 6-
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pepti de produced synthetically or by reconbi nant
techni ques consisting of at least 6, 7, 8, 9, 10, 12,

w@eooati347east 15 conti guous am no aci ds as der i REHEP200TV04378

the sequence disclosed in SEQID NO 1. Preferably
such artificial fragnent conprises at |east one

epi tope of diagnostic interest. Also preferred the
artificial fragment conprises at 25 | east two epitopes

@horitRlyesreycarld Iftehal 2 PRMOP bt b &sibArandp&r A&Sthe AQSink b tumor
control in.a  sandw ch i munoassay. It is preferred to

GEHTEREE FARRA 2538ter S100A12 in the early di agnosi s of

colorectal cancer. However, as the skilled artisan
win incaqape ©¢ iaatecaHEd AL of 11 00¢e] 208 bvee tharioenmg} cutabffivalue are

I f
? ﬁﬁdprgd omd%%ﬁ@% fgﬁ;’@@%?g@a Cf p&%es%o%?@?lsgﬁ ﬁﬂﬁjor qurrence,
tsmﬁr\@lyadwaﬁw@b@t prefgyessl ombooimmnt ﬁh@gf@sgﬁbtﬁs tPhe method of

%&Q%gzbﬁ Qﬂcﬁn\;lﬂﬁt ﬂn@ﬁu?érﬁéﬁl & p&@n LAt ES Wohl cBlléF&'ial Sancer

rden mar ker stherefore al so sui tab
fagtﬁr f‘HééYfYCfP'[ Eﬁmcwl of tl@ﬁ@nﬁfélf’%lﬁflgn ahg @retft%%ﬁ%'ﬂﬁmg theteps
&)f B)’ ?fcﬁ[c?ﬁgja %lbf)ﬁlrrlfﬂﬂbbtahﬁﬂ fromy QJtld [i&ﬂiéi?! b)&b@%ﬂlﬂg bdid sample
in ol lowu er
b it bR alneo o, SRATD' Spd! ity S@Piste for
ZGﬂﬂdtMﬂQccﬁﬁﬁVeElBZﬁ@?h&@m&dmg agé’ntrmni $10pAd2, g)etetdrinining
tHE Gt %|n§ oftcldﬁﬁ;le)p F&g{eﬁsﬁ"ﬂ &gbefl‘ﬂfj R4 A‘?S ctopr%la%ﬂgethg%&ﬁ’nt of

unor recurre be as I NCrease or a
@H@é@teéetam@eéfmSzb@mzre&bwecet PR PFREFSRAION CRft cQdprectal cancer.

\Mkésﬁre%&n &ogmo@qaeﬂomnwﬁ@éu wglerls Q@chwomelpful and in a

n or t recu nce, 0(3 &B ectivel
/PrF frf’ éF’%ﬁﬁHF%‘}t RS GT%%Y fetigp e BT rﬁc‘é”ence
neithindhodasasimesshagrdey. an in vitro measurenment a
patient suffering fromcolorectal cancer after

slur{egc%f% Is%eillha%rm%/ ?Actlﬂ’fl b%)t}? r%%gﬁed’fgﬂg sﬁ%inqgktlﬁlgletre{@ tltf&g that

risin
Obtha$ fheen ﬁla@m $hatd W@t‘\ulénnostd)keb'omlh i ysgfud an ¢h saﬁﬁsp@ng of

VWatibn@ fSReMrkétsl Ahbd] RS REEMEelY Mat QR &@gcéﬁmbOAu 1n a stool
condj ti ons_ approp riate for 10 f rra])tlaon of a c

FamRKeRag A159 H"d?Flnﬁ aa&@ﬁfm%ﬁoa“%m zsse%)nea&f) eﬁ.tﬁr@es of
tgaar@ﬂ’&ldﬁﬂial ahneonil eﬁufthéﬂ’rpﬁfdrfédséxﬁlpbdlbl)en’aﬂ& ph)esent invention

fa{es ltdahllentgse ol?%lmléngs rr%asuregrfpo Otl %ar{l’ri) € in the asgesgment of

urrence or
I\ategeeerpmnnalomnsmo@merablyo‘iﬁOQAﬁ @9 Imegsmpdi érqns a stool sample is

eﬁs‘?)eﬁseal1l‘1ythp%gs(3§s'1‘1]1erﬁ‘rhdstbﬂlaam tlﬂﬁ@f‘ NELAr SRABMRDHALS from a

used he earl g detection of a CRC tunpr recurrence
13500k qamnlme e bgaBelpiil s ierpret FeRESentT o PESFTas gmbodiment

WRldrdas tbhﬁ‘e f)ﬁ@érﬂ IhRkibn a4k EhePAFly defectidyof a gastrointestinal tumor
gastrointe hat it has been shown

ﬁ‘é‘f”@f@@’ &Stf?lRt@Fanl\ﬁnwaf be useful in the

screeni ng of patients for colorectal cancer, it is
VEBey uksé kil pratéiat STO0A 13r @sdfceepuodser8y G0 Aighificant mogrsks to the

challenging field of CRC diagnosis from stool. Combining measurements of
S100A12 with other known markers, like hemoglobin or the hemoglobin-
haptoglobin complex, or with other markers of CRC yet to be discovered, leads and
may lead, respectively, to further improvements in the assessment of CRC.
Therefore in a further preferred embodiment the present invention relates to the
use of S1I00A12 as a marker molecule for colorectal cancer in combination with one
or more other marker molecules for colorectal cancer in the diagnosis of colorectal

cancer from a stool sample obtained from an individual. Preferred selected other
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sanple may al so be used as a diagnostic aid in the
assessnent of other types of 20 gastrointestinal

w@aweas4779 n a further preferred enbodi ment theP@I/BBWAT/004378

invention relates to the use of S100Al12 as neasured
froma stool sanmple in the aggessnent of a
gastrointestinal tunor. Preferably S100Al12 as neasured
froma stool sanple is also used in the assessnent a
CROBHAKELNRIth W Ltheﬂ‘ﬁéhtsuﬁfneﬁﬂ.%ﬁsll%ﬁ\[ﬁfiﬁaﬁy bstcefibined are

n be .hel nd_ t her.ef or esent s
BT, Glvofign vt M8 PRtvaRhg e PurhkS BEoRiqpin and/or the
ilewergiabom hiaptoglobireasrhplexlet ect i on of a gastroi ntesti nal
tunor recurrence within the gastrointestinal tract.
The IS
255 NG pPUBLE] BBbRRAR IS Rehont BRERRA ARG tpguse of
dirakgio §1 WARan asmedier n@dﬂw ﬁfqrgcqlﬁra@ @REFTtie grmbination with

?yﬁ@Qﬁ%ﬂé’i&ﬁgr Qﬁegfe‘ér IKBEMF(‘?ERK%BER&AI kendee @&Ltcﬁpﬂr?mQhe group
e eno In In Co r.w 0
FRARERS Bt %eweg&?gtnwﬁ%tagl rns&w@?gdﬁe%éa@naﬁaw%@lblmr of

| padllopresaastl VEIMEP-19,0calptotdeehn, anthanen®y pyiuvateHdnase (M2-
a}ﬁ@essm&nt of CRC. Therefore in a further preferred
odi mrent the present invention relates to the wuse
of S100A12 as a marker nol ecule for colorectal cancer
iIn T pndfermed ewhodiment dhe presentmipventigrheglatesgick Bre use of a marker

R EQh ﬁghgrﬁecmrk&@@r:@rszrhntdhﬁMqunpﬁresas@é‘ssmem of
col aorect al 35 cancer from a ét ool gpn&a bt ai ned from

drRErittherpasbath mppisreate daeasied drogya -2007/ 134779
PCT/ EP2007/ 004378 - 18 CRC markers with which the

naas prderead edbodfihOAtRe pogseineinvomiimedatas & thel dde-df, a marker
ﬁ:lnntg)i)rlﬁgtgoﬁ]lcogiﬁ lrang El‘he maﬁ%{suyﬁbglflaﬁg%t%g&) 'blprl( n the a}ssessment
Af CeRC’E wrhtenens bptheterkeescere mmmrné from m%orﬂrsem@iﬂ

i nvention discloses the use of 5 protein S100A12 as a

R K QFefbREE EMbEd RNt GRE %&6&@&&@&9@&1&& apfms (@t bON marker

Wlt .. one or nmore o e | ec
Bt CumbERe Sbe Gara BT 2hém!5 %%Bemeslﬁérrgbrpﬁaglobm
oa‘onrr;ﬂémg{ chd astsapeogbb BRI, adiepdas both endkdre hir measigsdidrom a
[ nh(r)ltsnét of. of nmetalloproteases 1 (TIMP-1),
?pr OUBCt i n, and tunor M2 pyruvate ki nase (M- PK).

10 In a preferred enbodi ment the present invention
rlal apeefenred embodisrensfthe preserleinvertmtbreletes bn theownssr ¢fsa meprker

t RenBTRA kST %ox%%ggﬂ% ZhaNdarkkAPs thoiam2 tatﬁ% BSGS M®ED ruQ'fate kinase

ere are ne roma S
C@r%p% )in ihe st P b At oehere ot Prers et meaSired from a

| JvsiRhmpre. rel ates to the use of a mar ker conbi nati on
conprising the markers S100A12 and henogl obin in the

%% ;%?gquq#ler op]rgfeplfeii g%%odmgrftetﬁg pPe%Jl iTRHBES RS to the use of a

ure
marker combination comprising the markers S100A12, TIMP-1 and hemoglobin in

the assessment of CRC, whereas all three markers are measured from a stool

sample.

In yet a further preferred embodiment the present invention relates to the use of a
marker combination comprising the markers S100A12, TIMP-1 and the
hemoglobin/haptoglobin complex in the assessment of CRC, whereas all three

markers are measured from a stool sample.
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In a preferred enbodi nent the present invention
relates to the use of a marker conbination conprising

W@ b@7isu7ker s S100A12 and t he henogl obi n/ hapt ogP@EP2007/004378

conplex in the assessnent of CRC, whereas both nmarkers
are neasured froma stool sgpple. 20 In a preferred
enbodi nent the present invention relates to the use of
a marker conbination conprising the markers S100A12

mMﬁ-w@fissN@FMﬁ%‘éﬁa&iv@ﬁer) (M2-PK) in the
assessnent o wher eas both nmarkers are neasured

I t furth f
DEe e Rl s B SIS i Bt apliin Borcst et and gpread.
aon@butimgker erzeiatio aegradationpf tls egrdchldulammietis The naturally
%%%Qr'?‘ilvr\hzg 1nﬂbl\grs| f)fg‘ Pﬁflp%mr% ﬁgﬁéc{] tlSSri]le 1}19%1%1?'53%@?/62?% QfTIMP s.

sTIMH s fayampight 1ilnstgighiometuie th@PlepCSeWethrtéd aghitrsel farms of the
[ a marker
DRI GRER ‘%@ﬁ%ﬁ%éﬁﬂ%@k@%Xﬁgﬁgéﬁgﬁmoﬁ’%@s TIMP-1 and
the 30 henogl ohi n/ hapt ogl obi n )
A sugbREAt ergymeprinked HapuRoasspys f?’hF et?féﬁPR@?ﬁ”Wé (Kodama,

g2 Wl el a tri>o B89Y 00; Coakte S., \8&12(1@2&13{314)7(1990) 285-291; Clark,

ot LR AT gty AR S B AP L8 i
phatodd (1993 IlrdDalmoerbegn alesdiibaddThee cashys have been apphed to
R rﬂlﬁ({i‘ﬁ[ %gsérg %}%Hﬁt hﬁ)ngﬁQrtﬂq?téeQ&rQI ih419luid and urine. No

extrace e naturall durTi ngw
i 4o 5an Oe §owd thg arhd@n@mtraéwgtqhgwésenﬁm PhiliYPs] ép a stool

MyRipe. Mo a_e{tWreSavaﬁaﬁll_é WPthe dr@ ﬁﬁﬂl&dtﬁ}'@tfoﬂ-t}k fact that the presence of
sﬁi\’l h| omet r llﬁﬁ% ¥Vll he1 activated forns of
Thipast Oto § cPARLERf FHYcd HEWat al ytic activity

of these enzynes. A nunber of enzyne-|i nked
| Driapnastis s@ygentoin tthe fidkt of spaificobinfingPassayskdikanmmmuingssays,

h)gl tu?l!lyxarf ?)4%% Péé 8e£ é‘g&g) (iljm %f Qﬁo&ﬁ‘cﬁycon‘érlse@ﬁthe @bec&ﬁc blndlng

1ager(lt199c_l)thvmls@}araﬂ@agﬁpwr%ueméj forrpedorny, the egssat | The present
Ghivéhticahin@tefd@ At ?ela%@soto( 4:9 93 nunhbickdal 'RﬁV@)nb;ﬁ@s’ihg at least one
descri ed These ass ve beer plied tp s¥1
FiPGi HG DIEigd SGERUT STUAND ARG & FHGNY, for mestrement of
CSalloeMmsm nal fluid and urine. No data can be found,

in the art denonstrating the presence of TIMP-1 in a

t | h . .
Ak S0P} S0 06 L R oy el perain
i hagactaristits (R&MHp) (seecaspecdpllyelvstig, M. Hg rad Campbellis:, Clis. Chem. 39

%@9‘1590%1@7 7) EARERDE gﬁph hea il of agfoﬁﬁ@GéﬁsEtﬁl@YsﬁgélﬂQt pairs

ass € | munQgassays, ua ar e CY
Croglias figpm et oy v chEé‘aﬂﬂPP@gesla#@ﬁi%g.tﬁ? gtire range
b fitdkdgbserved.

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.

In each case, the ROC plot depicts the overlap between the two distributions by
plotting the sensitivity versus 1 - specificity for the complete range of decision

thresholds. On the y-axis is sensitivity, or the true-positive fraction [defined as
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agent and the auxiliary reagents required to perform
the assay. The present invention therefore also

WO 200at1857¢ 0 an i nmunol ogi cal kit conprising atPCEEBI007/004378

one specific binding agent for S100A12 and auxiliary
reagents for neasurenment of.R0 S100A12. Accuracy of a

di agnostic test is often described by its '
recei ver-operating characteristics (ROC) (see

E(Spﬁfbbﬁbf tk‘uipesxgve tebtHesidRyl/ Ganphe lof tru@-posﬂvb A nshiedn of false-

TRESEAETFrOT) 7 Rk b 1o Pirgald tp ds Bpfiifly PripfpresSnce of

codisdasiousingditicar. i ingalichlatedesoledyi momt the efbctéerbsubgomgr. Qrhthe x-
eagﬁsl th m&e%?s?tﬁleoﬁ%cql% a,p qsegepeg%altgig%fﬁleﬁrgsc(?llumber of false-

at or
cnoagwescaum)a{d@uﬂév@y of gue-nepativgbi nhmper of fadserpositivg results)]. It

G5 agghdek maﬁé@ i & &hddmts@khe(reryeﬁsﬂlame gllulhg&@dl Rfbgroup.

D agnos acc nmeasur e e te

&ﬁcwettfl? trges 67h ﬁ?eslhosméu%ﬁlpe? &1t ca@&lﬂ?ﬁf F‘HH§ y S&Parflﬁféy by

&stjgetﬁb $est rogaltd framt 10d. differehit ab@ebups,ahs RDE@ plodis iaderepkent of
ease.o vVer.sus

I pidiaife Ot SRRRE i lhe SrAtEdath ot O HEROEIN represents a

oeesitivdfy/ bepevifentytpha dowesptinsling tourt patisulbydecpiat thresholdnd test

SFite ggrlf%@t gﬂscﬁﬁ{lﬁﬂﬁ)n %no g‘ﬁﬂﬁgflﬁ ‘Eljlet %viglstﬁ %oﬁ?gpke%lil@s) has an

ecl s1 on resho axis IS

s%aguptlm\xh@twasssﬁ threagh Fhféll’fﬁ’éé]eftlc%neﬁ‘&]é‘ftr? &he resppsive faction
:/\@12(9%/ 1odde Zﬁ(;rPeGE_ &&R&W}} Oagﬂﬁﬂﬁ faisgfboﬁlﬁwf"qﬁhl@ﬁ is 0 (perfect
rue e . test. res r of ..t rue-posi
SPRGREED. giner eBtticHoplat b 1 Jbl PRE RS JicriTRREoH sidetica
adistibheerns sfataits dok the tws gpagis) is\ai 459 diagondl dinpifese fiedowtr left
aﬁ,(])ghéc’ret?%ﬁet‘ gépe(fqg%llt tc!):%@r C%I'é%trﬁotg ?illlclwb%hsgns‘(ﬁlas%lt%o ek0%hes. (If

fthe ROp ot falle c@ma@tqlbhelom the 45° shirgoingl, ¢his ys pasdy irpmedied by

A3vérGHPRRE cAferfodl /R "éoﬂﬁﬁlt)t'" ¥6mP '§e&hkdrSthah” (O URRREMART or vice
true- tive er o alse ositive results)]

T QREEISH §lpfeggfqréhf plotriytq hecpper feft @Hnéhtt\)*er Eagber the

f sveralt eurdopdfitheted subgroup. Because the true- and
fal se- p05|t|ve fractions are calcul ated entirely

S(SF arcgrtlve }éht Xal tgs ﬁ/ Iogt?SchLfc‘acg o?@l%}y&?tor)f test is to

eren group epen
tdxpress v @Iezfﬁmartyﬁ by asseage nlumbteh e @anpﬁeconﬁa@lh globirhmeapyre is

tt‘ﬁ@ a%rﬁjepther ERVESLMHeRAC HiotS 8PSbhvertibl/ this area is always > 0.5
peC| icity pair cqorresponding to a partic

1|t 45 B> PG RSN erse ﬁletcg:g{sm%uﬂqqtoplgﬁlfeelétso) VaPues range between
dl 6 Q érl’@cﬂ aé}iaﬁiﬁlohnéf tB¥ @ésk @plubdof the tWMgrdlllISst) fanBUX3 O aPfarent

TR Tl i D Brdhe kO er S et PUBET H Fo does not
[ @ep]:nd) onbyr oxi@Ol%r(lpdalf pottlmleOIfét}tel plot §A.)c,h anidhe tpoent closest to the
;@Ego‘?ﬁP%?"thé & sflt'i\ﬁfé't 5(090% spgc&l?l‘?}r flﬁﬁton $RE ShiideC n‘)ltoy)Thls is a

eor et di scrim nation
(Qwhehitatyad dei@RﬂVGteKPIBEFWIb%fSh%Y dp%.estbr AYG igrto theeparfget one (area
grq@ps) is a 45 diagonal line fromthe |ower |eft

Clinical utility of the novel marker S100A12 has been assessed in comparison to and
in combination with the established marker hemoglobin using a receiver operator
characteristics analysis (ROC; Zweig, M.H. and Campbell, G., Clin. Chem. 39
(1993) 561-577). This analysis has been based on samples derived from well-

defined patient cohorts as given in the examples section.
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corner to the upper right corner. Mst plots fall in
bet ween these two extrenes. (If the ROC plot falls

weoowphetred y bel ow the 45 diagonal, this is easPdHEP2007/004378

renmedied by reversing the criterion for "positivity"
from"greater than" to "lessyjthan” or vice versa.)
Qualitatively, the closer the plot is to the upper

| eft corner, the higher the 20 overall accuracy of

the dlgﬁbstlﬁiﬁt}ﬁﬂrbb@m Bxﬁlinegﬁﬁkmkﬁ)t éﬁ-&iODAizlalbhe in comparison to

O T R N A I ——

codirgmosgt cabaira(tyeéssunewtﬂspetllﬁelt)apedilejh@bedemhestmmd/by dlie area

Rﬂ@cﬁ@gcﬂk%t' By convention, this area is always > 0.5
(1 I'S not, one can reverse the decision rule to

make it so). Vhlues range between 25 1.0 (perfect
Sehsafollomins exarpples.t ignires, and essqegnce Hstingrg rrsgpidyd dageid the

an'éle{s%dﬁigoé‘tr @@ tpresdh Sinvb i, eR@trud |s&fp%r(ﬂnﬂﬁc}bﬁts‘é€ﬁﬁth in the
thegﬂg%»%[ou sIof t est valueﬁé 5 ar.ea does, no h
oRAID 1t 15 4PEPSTORT Cr FIOGH<aToRh &l B Fagiay in the
E}ﬁrotdalelrefmetﬁbrthlmﬂﬁﬁﬂt departihg frodi thg epiait obthetifnention.
sensitivity at 90% specificity, but on the entire

. | S¢d uantitative, descriptive expression
Shiptdn SR Fhur UCis to the perfect one (area 30 =
1.0). dinical utility of the novel marker S100A12 has
uaglﬁreassese.@éstémMGmmi'sswn to and in conbi nati on

with the est ab(%r Ing d orrrx%gl Flssue UShQ Ifé& analyzed by
receiver operato aracteri S | CS an SI'S

Zwei g, M HWastetnc&lnptusmg a @lycl@ial nntllzzbrémgaagt h(lmg93§100A12
561-577) . mémlﬁﬂ?aln}(?r&en)a edges%gu HRgedoRRs SRR B3 ged d protein

derived fromwe defin patlent cohorts, as
in the exaﬁﬁse*},s@e@‘t A oppsitine) comirpl.q The rofference in the mlgratlon

PCT/ EP2007{&&]§31§ &f thélrelbrabiHiaag rp@ﬁtfeirfl lsmeﬁdmetd tb,asea 6Blis-tag
nmeasur enen 0 arl son O

Corabl | Shecomnes thana Bl BroR ot rec SR ot e pptient
have an at WlmsthQSu@oodwasa swhga;gkh)osrt:movab cMr: amplecular weight
(sensitivi tr}{é&&e?' f. 'rgéo%mrg%e 191‘?59%?&! &t %gnhxl tissue.

the area € curve o[ ow ng exanples,
figures and sequence listing are provided to aid t he
Urgeregs andlfF@ ot he present invention, the true scope

of which i splsesf tfl@fetcbwél’fb Bfor dﬁpﬁwﬁdcﬁ (RO OBfor the dsSessment
under st ood that nD at| s ca

bt ocedur as S FORT DR FOTRMTTHIE Kol ehESTpried o 18
of the i nvesatnpdm.obBe:s&zirﬁrq&hl}xeait}qumtlive:hﬁlsgugleeril.o Fi gure
1. Western Blot analysis Tunor and normal tissue of

fﬁglﬁ GRC pe#chﬁglt s%tﬁiﬂézc%ﬂﬁ ratl\éﬁﬂrﬁéﬁg%afﬁn&s' ng
a lin| Oona ant agal nst uman
Effect o Ca —1ons on the measurement of S100A12 in stool extracts.

The stool extracts were diluted in the absence (figure 3a) or presence
(figure 3b) of Ca’"-ions. The detectable concentrations are higher in
the presence of Ca**-ions and are distributed over an increased

dynamic range.
Abbreviations

ABTS 2,2'-Azino-di- [3-ethylbenzthiazoline sulfonate (6)]
diammonium salt

BSA bovine serum albumin
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Reconbi nant protein expressed in E. coli as
6XxHi s-tagged protein was used as a positive control.
wab@7ds477€er ence in the mgration 15 pattern of PETTEP2007/004378

reconbi nant protein is caused by the 6xHi s-tag
conprised therein. Normal tizsue was recovered from
the patients V\,hen the tunor was surgically renoved.
M__ ool ecul ar wei éﬁs ; r.p.: reconbi nant

Kin; T fﬂﬁiﬁ’e“??’g%ﬁ &Iz normal tissue. Figure 2:
R§Xgsp) ot 20 Elhlﬂtgth fsulfoRideecei ver oper at or
characteristig ) for the assessnent of 23
é%\%l es obt aldﬁtz‘ patl ents with CRC as conpared to

Sra sanpl es caliaiedesnineeereaiddd i ndi vidual s is
er plots of S100A12

v Fi gure 3: t
gﬂﬂ%’ént rati orf82yme- ngS?dp‘é‘%méﬁ‘i’%’ﬂE‘“F a¥8Y of Ca2+-ions on
tye neasur emctr@fpraf bhBohn stool extracts. 25 The
stool extracts were diluted in the absence (figure 3a)
diC%r esence fetpl ifserusm) of Ca2+-ions. The detectabl e
gancent r at i ongdsHcBai@her in the presence of
Ca2+-ions and are distributed over an increased
dgfani ¢ rangemmpmelshulinions 30 ABTS 2, 2' - Azi no- di -
[13= et hyl benZt]ﬁhﬁgQ{rbﬁﬁto%lfl\%?nat e (6)] diamonium salt
BSA bovi ne serum al bum n 2007/ 134779
Pd¥/ EP2007/ 00BB7 SPECITPXOP¥DNA conpl enent ary DNA DVSO
dimst hyl sul flggg,[?pz 41%-[9;1&&52%%&3’1 eitol EDTA ethyl ene
diam ne tetraacetic acid enzyme-| i nked
i PR os or bentPohwsaiamidegelslesropbaissiay i oni zati on FCS

flq_i,sal cal f qu’hlé halt%ﬂfé}g@%@,gam d 19G i munogl obul in

G 10 LC liquid romat ogr aphy M5 nmass spectroscopy
NHS nesi tyl 1206 CHWI?Q‘WiEt hyI phenyl
POD horseradish peroxidase
RTS rapid translation system
SDS sodium dodecyl sulfate
Example 1

Identification of S100A12 as a potential colorectal cancer marker
Sources of tissue

In order to identify tumor-specific proteins as potential diagnostic markers for
colorectal cancer, analysis of three different kinds of tissue using proteomics

methods is performed.

In total, tissue specimen from 10 patients suffering from colorectal cancer are
analyzed. From each patient three different tissue types are collected from
therapeutic resections: tumor tissue (>80% tumor) (T), adjacent healthy tissue (N)
and stripped mucosa from adjacent healthy mucosa (M). The latter two tissue types
serve as matched healthy control samples. Tissues are immediately snap frozen after
resection and stored at —80°C before processing. Tumors are diagnosed by

histopathological criteria.
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PACE pol yacryl am de gel el ectrophoresis PBS phosphate
buffered saline 15 Pl isoelectric point PCD

whorzaesad sh peroxi dase RTS rapid transl ati onPGHEPINT/004378

SDS sodi um dodecyl sulfate 20 Exanple 1
Identification of S100Al12 asp®m potential col orectal
cancer marker Sources of tissue In order to identify
tunor-specific proteins as potential diagnostic

Niisskee psephaedtioncol or ect al cancer, anal ysis of three

di fferent kinds of tissue using proteom cs 25 nethods

052% Qleé of i Fg% 1£]su£ %teal ut tu{tssurenoS echﬁec%rttplé}@glfgozen by liquid
atl e ?%r m col oreCctal cancer ar
anabgmea“ he Fiseum eemithmtql émthe mogar.ddissobredrin the 48tfeld volume

t(W@)So é?s Bf?ffére%xg%w trattbef ﬁ@@%gcélz,ﬁ@ﬁ%%h 515%-080, 0.02%

t unor SSUG unDr ent eal tyﬁ tISSUG_

(Yg- alléﬁd %QmPlﬁ}ﬁed EREAdecef BﬁFléFdj EgRestics al GmyH nuMsagheim,
(@@rma-ﬁl? ecdtamber 813‘@80?) ﬁﬁl&b&é@%@ﬁtlﬁ@orﬁ@ﬁéﬁ@ze@% awmecsm glass

Al D oSS R, STHES SR e

pnb;ee@d ito g .sudrosmdensity eertrifiggaasa d l(bﬁoo/omustasp)afoln altogi 46300 x g.

_IAfiteretHsaCenMQuée{ %7/&%)4&17? 5’9@10%82389 {)9«191'1 3 Fhe fxza%trlon IC()mttop of

I ' Ssue prepar FOZén 11 ssue
ithe @aélmbmrapmaﬁdf sobib Ieltoednys dndois epeddfyr further analysis.
nitrogen. The tissue is pulverized in the nortar,

e tafioh76) ﬂ@'EfS@JMSMsl% (wWv) of lysis buffer
aW‘ﬁga& tor atre " m%ilg% Genapol X-080, O 02%

%mel\%ehﬁmﬁem %Pﬁ%f@ﬁ profiin Seer sglegfiPiagsng Bio-

RudSeproetin |agsalpoi@agdiol 560-0006;aBivRal bat{oratogkea§snbH, Miinchen,

Q?%F%%? Zfﬁl'imﬁ %got)flg nlgltgtzscatrde st bp ghe %?%gie%’i gllilltanilé.lt 1inong)VOIume

soereppmdigmtn 260 ugeﬁ& piotein altmbrf: morsb%fgru@rMsle’ﬁa,f?omM DTT,

h 08tm® RPOPE,, $H séfNﬁDHt) b Sdde@ninld 1BHﬁﬁattécpfbrsltl?pl"Heh§oﬁﬁlon is
fractions, are gbtained. The fraction on top

JPRAFBHCD 230 1B D durigen® Wi & detice gMdlgwef%mbH
fﬂ:thtvhbﬁclﬂh@leiylﬁduﬁy) %ﬂphlkylﬁﬁ@paﬂhat ps0wIf @fe transferred into 1 ml

LG- sis T e B conce at he
sagifyg§ Oéllv?i?/g Mrlérg i O | é’ta‘éert?nmh%dqtog Mogﬁ)fpot“’ pH 8.2
RaxPH), pmc@baéem fase hwqdcmhsmenﬂw@oomatﬂ o Radkmmon@ Ultra

LG5 BLRE t%SZS@ﬁP Htor M—é%ngrﬂ'ml 9 M urea is added and again concentrated
in an Amicon® Ultra 10 kD device to 250 pl. Washing is repeated three-times.

For protease digestion the concentrated solution is diluted to 2.5 M urea and
incubated with 4 pg trypsin (Proteomics grade, Roche Diagnostics GmbH,
Mannheim, Germany) over night. The digestion is stopped by adding 1 ml 1%

formic acid and analyzed.
LC-ESI-MSMS-analysis

The tryptic digest (500 pl) is separated on a two-dimensional Nano-HPLC-System
(Ultimate, Famos, Switchos; LC Packings, Idstein, Germany) consisting of a SCX
and a RP Pepmep Cl18 column (LC Packings, Idstein, Germany). The 11 SCX
fractions (step elution with 0, 5, 10, 25, 50, 100, 200, 300, 400, 500, 1.500 mM
NH4Ac) where successively further separated on the RP column with a 90 min

gradient (5-95% acetonitrile) and online analyzed using data dependent scans with
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15

Germany) followi ng the instructions of the supplier's
manual . To a volunme 15 corresponding to 200 pg of

w@e@ras4179 m reduction buffer (9 Murea, 2 n\MCITEP2007/004378

100 mM KH2PO4, pH 8.2 NaOH) is added and incubated for

1 h. The solution is concenggated to 250 pl in an

Am con(r) Utra 10 kD device (MI1lipore GrbH,

Schwal bach, Germany). For al kylation the 250 pl are
tahaPSIf (ST ied tirﬂi OLAQnlecaaXkyThérian Ehun‘rf)e,r Ma@sahl]ulké&ﬂ U%A; see

%hﬁ%df 23}%%%?&@5")] l:lOﬁ Oeagi‘a/l Bzgﬁ%lﬁ?ﬁ{efyuré% are e%etr I\% The Law data

Arg porressid withr Biowbeksiil sefware ('tfberZrBDElectr@mrMmscrhuaqtﬂ USA)

;%n% N% P ﬁ%re'tects ﬁgljtgg qlbqggl\elz Qggh{' 6&9@1‘&% Pifs{s%gcﬁeinrt]i'gﬁ@fl ?@ptides and
PEPEHTS HnﬁhﬂéeaWFH%%W wocombitedase di gestion the
concentrated solution is diluted to 2.5 Murea and

ITHepR8teafIS MI0IAN 2 4 iBen tifdaDyrhid BF Bk @eFtial Seqelb @RS givED GTBable 3.
Di agnostics GrbH, 25 Nhnnhe|n1 rnanq) over night.

Ditecioers Pl in’ Pk aRRtandoetle e Crypti o

dlgest (500 1) is separated on a two-di nensi ona

Nizom @a¢iPpaCie8y thecidentifidd: pnoteims arfdbine sunghwer € bersespp®ling peptides
RaGK! e St’urrlcgsga%ﬁle e )‘ed: 9<E $hé tat&ﬂdﬁt ?esé‘lgxfr%gq %Hﬁcent
a RP Peprmep C18 col um acki ngs,
@ pgh issue gl fremsetxippe d’@ﬂ“@h §’L(C§iaeBSSéF uBY éhls vingapsgprotein

3108812 8%ouh8 to %@Qpe@ﬂ&ll %Qﬁresékacbr Mglybv@&&pfﬂ%ed in tumor

Ac) wh
é&F%Fﬁ#%‘fet;P%alg%@%F%%f?%g‘%‘ﬁﬁséf{f’“g‘ 5T Bty PBgro! tissue.
dntheoefbienearaoagsy mady oghen grataina —dgp heﬁnieslh csmdaduaie wmarker\i® use

. 3477 4378 -24 an ESI-Ms ion trap
%E%g é%‘zos%ﬁe%ggnaggﬁ %gt ron, Massachusetts, USA; see
Table 2 foa@geraneters) For each sanpl e three runs

akhe protein S 1 2Tes steanslagver-represepedciasiyEpr sty from patients

Buefe@hK $roth LolopdctalahBcdr TITRE ﬂmloalﬁg?béﬁlﬁﬂe %ﬁ&%éb 'éS €hd protein

Léﬁghm‘ﬁ'gr”e%a@eﬁfww PR Tch Sep e antets & BB

fromreplicate runs where conbined. The protein
S100Al12 is identified by aid of the partial sequences
given in Table 3. Detection of S100Al2 as a potentia
mar ker for col orectal cancer For each patient the
identified proteins and the nunber of correspondi ng
peptides fromthe tunor sanple are conpared to the
accordant results from adjacent 10 normal tissue and
fromstripped nornmal nucosa tissue. By this neans,
protein S100A12 is found to be specifically expressed
or strongly overexpressed in tunor tissue and not or
| ess detectable or less strongly expressed in healthy
control tissue.
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as a candi date narker for
W@ aoon a5 ral

therefore -

cancer.

anongst many ot her
use

proteins - qualifies

in the diagnosis of
15 The protein S100A12 wasPGI/ERIWGT/§04378

over-represented in tunor tissue frompatients

suffering from col orectal

capgser .

pepti de sequences of the protein
identified with Bioworks 3.1 form LCQ MS2-data in

t unor Thibls QURLS/ME- 0AdqLidsdtloPartiB o281 O34y Farameters
Table 2: MS/ M5-data acquisition and Bi owrks 3.1

The fol |l ow ng
S100A12 were

F dMSMSCHEor | TASEHIEIT on | ons ReBEAVBAMDr BTREOR
duraqummdm 25 m n Exclusion |listiensze 25 Excl usi on

du
1.

ration 5 mr
E D~ 1

ALK

)

JEPRRLAn Tmos W 4

h low 0.5 Da, high

W] e |
J VI III Ilﬂ.l I UII

in

v A

tensity 100,

T r\o TNOTTIOCT T \..

meﬁoimttson Pr ecur S

®25mus tol erance 1.2

Day

Fragnment 1

.4[)@5Xcorr > 2: 2.5 3

(z

Swi_ sspr ot ;

Lol
)

HU

1. 7
J" L’

O TIT—oSp—oU4

rﬁaqth@lomabs@tm ed by

Llal aUdb TS

SRBtthe

Bi

oi nformati cs

)EXIRJIQJO% rAass %ﬁ&]ﬂﬂe nce

S}O\if@Lﬂ‘@aJhlgh 1.5 Da

TK
pe

LI N =\ /Al
CEALES VINI F

pBipyerkseque

QYSVR— 11 GIFDTLCS

umpbenef ipRSn | dent

\.tLI‘\
i%i ed as parti al

S€e

guences of 9

AR ionaAkeasiee (i

)100.8P0 es@itt s t he

a

ftions from am No &

TMo aci d pos
of _SEQ 1D

TRCUrpy A ARRRECY |

cid_ 2 to am no aci d
1\2 Danr esents the

21

anino acid pdsirkgmes this@ Ml ah 6o

34
Ge

6104Da23 to am no acid

of SEQTD

nerationof -
mer ker protein

I, respectively.
Nt bodies to the ¢

.ﬁEir ¢m3§|2 ﬁ%b@

&1O0AL2

> 0.1

Sp

> 500

Databases

The above two peptide sequences have been identified as partial sequences of
S100A12. Sequence (i) represents the amino acid positions from amino acid 2 to

amino acid 21 of SEQ ID NO:1 and sequence (ii) represents the amino acid

Swissprot;
Humangp (assembled by Roche

Bioinformatics)

Table 3: Sequences found

il

1 TKLEEHLEGIVNIFHQYSVR

GHFDTLSKGELK

positions from amino acid 23 to amino acid 34 of SEQ ID NO:1, respectively.

Example 2
Generation of antibodies to the colorectal cancer marker protein S100A12

Polyclonal antibody to the colorectal cancer marker protein S100A12 is generated
for further use in the measurement of S100A12 in serum, plasma, blood and

especially in a stool sample. Such measurements of S100A12 e.g. are performed by

immunodetection assays, e.g. Western Blotting and ELISA.
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Pol ycl onal anti body to the col orectal cancer marker
protein S100A12 is generated for further use in the

wore@snsenent of S100A12 in serum plasma, bl ooRCEHRP2007/004378

especially in a stool sanple. Such neasurenents of
S100A12 e.g. are performed byg . i munodetection assays,
e.g. Western Blotting and ELI SA. WO 2007/ 134779
PCT/ EP2007/ 004378 -26 Reconbi nant protein expression
iRecEmbiifaht pidieialedpresdion #EP&olit € anti bodi es to S100A12,
reconblnant expression of the proteln IS perforned
for obtainin S SI Q
TSSO AR DI SHOVAE TR EBEn et the protein
sy gteeforraed! f&r abitainingnimmiunpgenss {lhe, expressioNAis5dergupplyeng a
[ [

PrBYtE R AERIS 00 ELGL Gl i BB, M ik B DA
seapsane bsnalysebpndrasemmenidagonhier high eld Bipe rStlerRTsnatlonal

Eafi@hts '?ﬁfd sfués%ge@me TPER-primér CQUBHeh alardveBbtaaR8d using  the
ﬁrw c§ WW\T/VSpEn tle xpert. Cerﬂ Usi ng t he aq_gﬁ%mren ed .

FRrePERRSTty RIS thheoln &YGWHE igdy p QH“HBSTP | bgsgd service

pidtélﬁ:xﬁ&t cort). SU:ilﬁ.Q fhc( R@Gﬂﬁldﬁﬂé@ Ipﬁiiﬁdrqmlambi “RT8 100 E.

Ma » t ener

L T e
tMamdtcumpGleunarazn abor 8583287) &»fstemeo gmﬂraotlunda PCR templates
Sf%]rﬁetHg% i ' 39 foP fin Lheo %QQﬁé%oW AL 'e rkﬁldﬁsgﬂthe':ﬁ)ﬁcleotlde

V\ést er n- etection an UI‘I i cati on,
srpicase eedipg dereths SBAM b4 Reoteinf s*sqdaéor Prstasadiot derection and

a¥teF pusifibgiony ahé @i’dﬁreks@d |;ﬁl8féld thb@dins Al H1§Ea%p5f hfe rsesl Bpressing

to ex n | ar e Carrle
L oegea B P PR & ¥ enn o delestion are comied out
raesqreatg toetHeGRstpnatbmstaf the ondraifaitmgr.aThe nspasivarBCRI product,

c%gi‘aﬁkg il Jeﬁgétségﬁilsr'/l( gJ CFB% S/ dregm%m???%e ggéfb%é}%?ls%&ﬁmg site
vaadt oF te(mmaitqrb @ﬁgfé(ppedmatq thepB\D T@’.(}m'fpytor vitrpgen, Karlsruhe,

B30%03) chel Newkngsddier)TRIMehAcE Whe mahuiflelreME ih@RR tions. For
For eXxpression_using the T7 regu ator seguenc
%D@ %)mto E.

CFREsHoR using the T4 segilatary ‘ieﬁt‘%“CEs He cry ‘iucBLS teas
(Sliwsdi 21 (DE 3\Y\/(Studtera]F W, &kilh (MBh(EIBZE/r[mhm] 1BS (999 @®-89) and
trans are cul tivat.ed in

60- 89 d
tgigrrahﬁbtgninm%d l?ac?erla SOSURYVAE (9 na fo[_r, FFOEm.ExXpression,

Bridt €' expreSS|on I'cation of
Hi s- S100A12 fusion protein is done fol|ow ng standard
Rwifedier of HonS HON12 dhepmpeoteinl inhane Bylloafing standard gfrocedures

RACH il et LAILMNC BReA),M NGF bRGrRXANRSS 'cQHtam\{ﬁg;U%r edpREssion
t he HIS- 00A12 fusiaon' protein |s eI ted by

CVéﬁ&Om o1 gt Hino109A42 dasipn protsuy sgpellpted, s‘iFé’E;'é‘?ﬁ‘a%tboq n he cell
pesietsis b@flﬁﬁhde@ Bﬂltyﬁk bufig, &%tﬁﬂﬂd@a5@hﬂﬂmbm5phh{eﬁpﬂ 8.0, 300

%’rﬂﬂl chyemt DR SYa TRl BoO TR e sy ollowed

Usi ogl disriepson hisprges Srepb ghedss (MotlelBH Sl Bastg Z). Inwbihlbmaterial is
rﬁeﬁl@trea %2 hi rél g%?él L&hf ﬁ%o#h%t%@l?gnﬁ%‘% i Jplﬁg@a tPNINMelate

I's applied
chromatographlc column. column is washed w1th several bed volumes

of washing buffer (50 mM Na-phosphate, pH 8.0, 300 mM NaCl, 20 mM
imidazole. Finally, bound antigen is isolated using an elution buffer containing 50
mM Na-phosphate, pH 8.0, 300 mM NaCl with a linear gradient of 20 to 500 mM

imidazole.
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chr omat ogr aphi ¢ col um. The colum is washed with
several bed vol unes 30 of washing buffer (50 mM

woRephdsphat e, pH 8.0, 300 nM NaCl, 20 mM i i PEEBPB07/004378

Finally, bound antigen is isolated using an elution
buffer containing 50 nM Na-phosphate, pH 8.0, 300 niV
NaCl with a |inear gradient of 20 to 500 nM

i m dazol e. WD 2007/ 134779 PCT/ EP2007/ 004378 -27
Prroduitiadnasf nodnorbomat dretitsd dissruighinedthe S18@yai2nst t he
S100A12 a) | mmunization of mce 12 week old A/J mce

Y ni zed intraperitoneally with 100 g
%?8‘8%%%5& oI | owed after 6 weeks by two further
i13t wagkerdld o‘h/éamlces arqrimitipatimomeniead msrapsrijoreatle rwigh 100 pg

I9106A15 AHAC %Sf&l@@@d ”Qfﬂ&e d Swadli B} SERS efhreep Qltraperltoneal
S100Al12 adsor bed alum num hydr oxi de and 109

JMIEYHEALI0BS |3 MR b @seraals. é@b@’éﬁﬂ@ﬁf’%sfaf &quse S aggginistered
| 100Ygi SIBDACD dedrBed ab rdl@lirith hyatd)@d/ee agdisloy g@fms tofieBordetella

3rd and f

s PP b G fur e al ey 20 apedagusty on
abé Bsl ofd Andadayibefore fmsum TRng uchgs;magn o BBS buféer ffasadh.
with nyeloma cells according to Galfre, G, and

M)'ﬁ&ﬁh&nd@lomn’}@t hods in Enzynol ogy 73 (1981) 3-46.
In this_process. ca. 1*108 spleen cells of the

i SAkeR; celtohthssmicanmmgnized cprling 1o7) aiefupegngith anyeloma cells
(a%aaéaarg%&;ﬁﬁs,, GAIE@M]E@;ES@) mao&aﬂtgnzfyﬂﬁ%gy(mm%n 3-46.

4 S are then wash
TncthimengesSes AUl Spiken ot o e uniizdd SPuTEnE S With 2x107
(FEBmanclls 4 BEK63-Ag8es5agai FC@ICROGSR) gniincanttliged (10 min at

CRRGAInd 408, TH.? clls AHARER éag;d diie %&F}?ﬁnﬁllfﬂg@obﬂ il Without

oosene
(feol @aiﬁﬁeatrm\xgﬂgmndalcmo fugpd p&a(n ap g gd? $0 i capigeldube. The

%ﬂgemamd 1shﬁsd§fcfb@t tHenQl s&ilhﬁrﬁt lslge%ﬂdo@e@dwt dlsplhgt 1Pml PEG

16 0
Jimlfcsbireis 40D MET o PRI pivacd Spd DB petting.After

A!f inéxi i/kﬁ;i dateb-bath RBM’C 16416] M(MD ofwOavithag F3% bdded drop-wise at
ar((j)?)fen ée dr Oga%é emll mt ?1 erlgdu(r)nf ( Rgl\wm X e_ﬁtfgo F%%]l MPI(\j/II 1640
suintening 10V FG it adided gleop-Wave witlinreanl ain,40{xes thpranghly, filled
4G SOTIHPwﬁﬁ%E@lHB?g{WlI |1%4@-I[ ﬁ')% (29) aH@ stheBEMtl @%@rlfuged for

medi um cont ai n

h\ABkaAt HPhEe %&gé@ n$h§éF‘$6ﬁ“&i‘ﬂ C%oqraﬁﬁk%emePMl 1640
W@&ﬁﬁﬂkbhﬁﬁnné— W FeZ as@r kéven iif Pdxad it 1£%6r{eS)election

nterl eukin 6 at 10 U/ IS, added to b
hetiBin Hop dtpayChipapthiae, Ty dLgeseine B ko B0 HBhATCs).
dlnltdrlﬂ:ukm Gaatd 00 &5 trd @b ddded speirhédumnt ialgoayth fSA60A12-
positive primary cultures are cloned in 96-well cell

CAYedrUsaS lﬁldaglseﬁnebyriﬁgﬂnéulgfresaare tested for specific antibody. S100A12-

positive primary cultures are cloned in 96-well cell culture plates by means of a
fluorescence activated cell sorter. In this process again interleukin 6 at 100 U/ml is

added to the medium as a growth additive.

¢) Immunoglobulin isolation from the cell culture supernatants

The hybridoma cells obtained are sown at a density of 1x10° cells per ml in RPMI
1640 medium containing 10% FCS and proliferated for 7 days in a fermenter
(Thermodux Co., Wertheim/Main, Model MCS-104XL, Order No. 144-050). On

average concentrations of 100 pg monoclonal antibody per ml are obtained in the
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fluorescence activated cell sorter. In this process
again interleukin 6 at 100 UmM is added to the

WOred7sa7as a growt h additive. 30 c) | munogl obRCT/AP2007/004378

isolation fromthe cell culture supernatants The

hybri doma cel |l s obtai ned areygown at a density of
1x105 cells per M in RPM 1640 nedi um contai ni ng 10%
FCS and proliferated for 7 days in a fernenter

(cﬁhﬁf lé?ha@ﬂrt PYiéfidakieh rof Vhis rantibbdhe fro MCre 1ditike s@edﬁﬁtant is
conc ntrati.ons, of

ver 10
s %gv 2hivysaong TBEROR FaerbEa {F REOTES to Bruck
zooa/anmzmwmxﬁ?aﬁmgymmsms) 588-586€). t ur e
supernatant. Purification of this antibody fromthe

Cr%gt %}%ﬁmotf%%[ﬁﬁ)tnqmml]edlegar ri ed out by conventional

s in‘protern chemstry (e.g. according to Bruck,
C., et al., Methods in Enzym)l ogy 121 (1986) 587-596).
@éﬂ\'@ﬂ&tm@ﬁﬁm@f pol ycl onal antibodies 5 a) |nmunization

9 1hfm&m%a?tﬁ)tn| QNfresh érﬁﬁl%fbneﬂﬂég-}igbp%t&ﬁ sbliioRr (Clt)ﬂlpglml protein
n
Q%hﬁ na{léf(m)g(ﬁe Ereup é yvagt g t iatﬁo oé?gglérpéapared Each

Eablbit isriabhutizédwithriunl aethewintuisidn rat dm}fs It, Fe 1€ amd 30,060 @&id 90.

%chﬁ's erWn]a?lda%%%%ﬁp Sml%OSeglrﬁlug £dr gh@“@(p@ﬂﬂlents as

resu Sérum use ureh
edepferrherielmtemnagles Jendiescribed in exanples 3 and 4. b)
Purification of 1gG (inmmunoglobulin G fromrabbit

BRI S SERT olﬁknurwgmnht@tﬁ&ﬁ riBHifsef @Ry seGueditial
and .ammoni uanuI f e.vol une of bbit serumis

RTECPHRIM YHD 2Ry aﬁ% apd ammgnipm sylfpteer (60 MV pH
4009 vollihe ¢fHabbit aehuus tsediluted #ith awdolnmzs M Tcdtste haster (60 mM,

Cq-g@f)\)m L ea{c)ji-ld s(a% us edrpo £ § with>2 Rff II‘% %gies @Igbr?l A (%gq&/ijnl of

e orous stirri
Sdi]‘qbftd% sampplegris raldﬂag aldop- mseogodgg glgogms mtmrmg.c)\ftelt R8 min the

%%Hg%tﬁe Suﬁﬂ’gr% nhobkes, SRR, n@tﬁ}n&h& eil&caﬁgardérch%nd the

ant i s adj ust ed
PRI EAR coleciedng iy pEL ofTBE U IR A gtcz 7rﬁeb‘/ thggddition

| SAPUNVIOIH sObu4k bid Filerbd€0.83upSr Nat ant i s preci pi tated
under vigorous stirring by 20 the drop-w se addition

Of(‘)}h 1&??&?%ﬁb t%lﬁl/lstlﬁ%r%aégl prgcil%liizg dp?undé}ad%crrogs furrmg by
athe duip-ettedddijioncehta |‘fMga'1mmnn(usn 00dfase golut®nnite, a  final

4911‘C€I?E é)‘?lu REr @@Ji ar’Ithe'Hér Oa;ﬁ?a@gdj qg‘lmﬂmi%lcﬂﬁ}hln?t atleS coléjected by

di sso
atref%a%tm@\f@w gl amypedC)-The di aI ysate is
centrifuged 25 (13,000 x g, 15 mn, 4C) and filtered
(Phe2suPernatant is discarded. The pellet is dissolved in 10 mM NaH,PO4/NaOH,

pH 7.5, 30 mM NaCl and exhaustively dialyzed. The dialysate is centrifuged
(13,000 x g, 15 min, 4°C) and filtered (0.2 pm).

Biotinylation of polyclonal rabbit IgG

Polyclonal rabbit IgG is brought to 10 mg/ml in 10 mM NaH,PO,4/NaOH, pH 7.5,
30 mM NaCl. Per ml IgG solution 50 pl Biotin-N-hydroxysuccinimide (3.6 mg/ml
in DMSO) are added. After 30 min at room temperature, the sample is
chromatographed on Superdex 200 (10 mM NaH,;PO4/NaOH, pH 7.5, 30 mM
NaCl). The fraction containing biotinylated IgG are collected. Monoclonal

antibodies are biotinylated according to the same procedure.
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Bi oti nyl ati on of polyclonal rabbit IgG Polycl onal
rabbit IgGis brought to 10 ng/m in 10 nM

WORM2REMINaOH, pH 7.5, 30 MM Nad . Per m | g@GUER200TON4378

50 | Biotin-N hydroxysuccinimde (3.6 ng/m in DVSO
are added. After 30 mn at rgomtenperature, the
sanple is 30 chronmat ographed on Superdex 200 (10 nM
NaH2PO4/ NaOH, pH 7.5, 30 mM Nad ). The fraction

qWRéBigbhylatidi et polydieia datibgGgar e col | ected. Mnocl onal
anti bodies are biotinylated according to the sane

R e N S

Mdsl)j tpH 86 iBer bmbulglit solmtidd ﬁ@p}ﬂdlgqxlgbmmMO methylcarbonyl-¢-

ggﬂa{?é}@é&'@%d R rﬁg&g}'@%wnﬁ ulE’@ ¢heMDidgBGRY! MahAReim,
X1 geni carb c~ amenocapr ol ¢
eﬁqrmanv, $1738i Widiri(38 "&iﬂé An (Wé@é arg a@ﬁlﬁﬁsﬁfEE 30 min at
N@Bﬁh%'ggﬁeraﬁu@rtﬁg%yr? Eai?i CH}@maibgsa%%e@Qﬂ% Sﬁﬁerae)ltfﬁgbm) (LOmM
er room t enper at.u
Bhﬁg%’é}fﬂf fg‘ﬁr%éﬁtrwff &ﬁﬁde @ﬁﬁsﬁwéeﬂg%mséeﬂoe%nﬂated
MG aNatilRCHd Nﬂ@'lbcl@xlrhlﬁnﬁboéﬁ@s anylldaleld)with Bgokigatiniaoasrding to
%gntaal i rn?eadl ?oxi genyl ated 119G are coll ected.
RS ORal i bodi es are | abel ed with di goxi genin

according to the sane procedure. 10 Exanple 3 Wstern
ection of S100A12 in cancer and healthy

tW%sctUﬁr BlB?&eR@&fng(ff sy o0l Zsi?n%ﬁn&e)f %ﬁa GealfHyRshel rH%’Jpectlvely
sanpl es and ealthy contr ol san'p es are prepare

scri bed i nple 1, "Tissu repara i on" SDS PAGE
o OARE G T S0 o Gadiples anes RGPS ConlTe] HinPlesgenpiepared as
afeseritgdiip Bearhplefl, “TiSsuepvédatageri, Karl sruhe, Gernany.
For each tissue sanple tested, 10 g of tissue lysate

PAb%t ewg%tﬁ d | %N?P rautus&g&%@%dsi%% epment of
aI:n@tmgﬁn d@rhr@w@mﬁpo eagle Higsue Tarnplectpsyed, A g |0ﬁ tigse Iysate

MeS di1RA1 iR Ge A ENuP KSR nvit8g %'SW%E@E @@ffer and heated for
pol ypeptides are blotted onto

It
el sPAGPIERATY A PPy %/OQ&IM@?‘% e gi G- Glinpein the
(MESI tunagenbullér aysterh h& hNLg?;A@aE@ted rppihgfeptidufifeeblotted onto

.St Th b i R 0
ARLE s L R RhAG e MERDEEh RehL IOy R o 6%en
banidlf he NyRVSAE™ tracfer bufRatshistemb Hhe mmlmamfﬁearewsgedﬁ)times in
fxﬂﬁs/éoﬁ% TR&nPIJ AR ¥Rkl »b@mou@%m H@@lhn%%ﬁﬁht (A151.1; Carl

ant| - S1I00A12 serum (generat | an descri b
HothiGmg} Kerdguhe, trmeoy)ifar 2 Rothg Pl)lmBrYoaewber%dmleéonal rabbit
bauftﬂ‘ s100aNg sbmxubegéxﬁebtwnt festhilged BB ANREle f 0! lsldlnhtea- hel02®0o in

B&é?f@B&?P%ﬁ%‘g%ﬁoantdI Hl%%bated B%(lothgsron/oer-gl Fane %or 1 h. The
membranes are washed 6 times in PBS/0.05% Tween-20. The specifically bound
primary rabbit antibody is labeled with an POD-conjugated polyclonal sheep anti-
rabbit IgG antibody, diluted to 10 mU/ml in 0.5 x Roti®-Block blocking buffer.
After incubation for 1 h, the membranes are washed 6 times in PBS/0.05% Tween-
20. For detection of the bound POD-conjugated anti-rabbit antibody, the
membrane is incubated with the Lumi-Light™™”® Western Blotting Substrate
(Order-No. 2015196, Roche Diagnostics GmbH, Mannheim, Germany) and

exposed to an autoradiographic film.
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primary rabbit antibody is |abeled with an
POD- conj ugat ed pol ycl onal sheep anti- rabbit 1gG

waeiorhddyy diluted to 10 mMdm in 0.5 x Roti (rPcBER2RT/004378

bl ocki ng buffer. After incubation for 1 h, the

menbranes are washed 6 tineszgn PBS/ 0.05% Tween- 20.

For detection of the bound POD conjugated anti-rabbit

anti body, the 30 nmenbrane is incubated with the

bWhen turgbrt fAldUSorités tiesue detioéd frogh fOubiidivideals diagslsed Math CRC

2015196, ch i ostics , hei .Cer .
AnBNE s S s TR PR R B SlP By ST P ipde(eetin tmor
28600/ Slyhilé' 1® PCHkR2Rey7 S0Q0FE23 resp8@ivdlyens fourat immarmal tissue
r{g{gﬁpé i ssue derived fromfour individuals diagnosed

IS blotted as described, high expression of

S100A12 protein is detected in tunor tissue while no
dixamplad | ess S100A12, respectively, is found in nornal

tPro&ddfing OFitgbl sPedimend Exanple 4 Processing of stool
speC| men a) Detergent extraction About 1 g of stool

s collected by the patients in a speci al
:‘Pp???fgg‘ Wtbé’from Sar st edt, Germany, Order-No

Shosi23. HaP stobl pee sanaple 1$tc0l1®dedaby the) PatientOirFo rspecial sampling

"’lggicﬁﬂo%? s&@&dftc%’l’naﬁg'@iaﬁ é\ﬂt{ %o%g? ’%c?gﬁ?%f?éf iﬁ{B‘?&?Lty— 70°C.

ar e ute
pﬂ%@phlaﬁlé the stoet safppllesvar@ thswgbla@mr@eltew 109 o if stool sample

q?@ﬂiﬂ%t&i ERfAdf WRE 2 phB§pHaRABEIEN }bmorsu gllﬁteaﬂeh WitRMini

mﬁlgte%é'g&{refgg:r?rgt’rwsemh@lté%fgg%tal ac Hgi%rﬁ%%y (order-
Ghy..ckesT3aBbumen 1.0 % Noni det P-40 O. 5 % 20 The
sanples are incubated for 1 h at roomtenperature with
cont i MHPhaki ng and f508r4 el nore hour w t hout
shaki O4C After Ceﬂ?“f tion for 15 mn at
3. 000 8; % he supernata i petted of f and
fiIterNaatN;JS| ng a nenbran®.fildber with a pore size of

les are ali e nd stored at -70 C. An
aI i qu azgﬁ i s processceig[%tstniidl}ﬁq31 sanpl e is used for
quant iClitkeanltafm&L00A12 hyo EbSA. 25 b) Urea
extraqh) Qet p-40 05 %

The samples are incubated for 1 h at room temperature with continuous shaking
and for one more hour without shaking at 4 °C. After centrifugation for 15 min at
3.000 x g, the supernatant is pipetted off and filtered using a membrane filter with a
pore size of 5 um. The samples are aliquoted and stored at -70 °C. An aliquot of this
processed stool sample is used for quantitation of S100A12 by ELISA.

b) Urea extraction

To improve the measurement of S1I00A12 and other markers of interest in stool
samples an “optimized extraction buffer” is used. For the processing of the stool
samples the extraction buffer is freshly prepared by adding a protease inhibitor
cocktail (Mini Complete EDTA-free, Roche, Germany) to the following buffer:
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To inprove the neasurenent of S100A12 and ot her
mar kers of interest in stool sanples an "optim zed

werastion buffer” is used. For the processi NnBCOHEP20RE004378

stool sanmples the extraction buffer is freshly
prepared by adding a proteass inhibitor cocktail
(Mni Conplete EDTA-free, Roche, Gernmany) to the

foll owi ng buffer: WO 2007/134779 PCT/ EP2007/ 004378
-31 TRIR$SO. 10 nol /1, pH 8.10 nfSitypHd 8aci d 0. 10 nol /|
Urea 1..0.mol {1 CaCl2 0. nmol / 5 BSA 0.50 % The

st ool ]Cégf?palcbds are thavved%;llgd"gdﬁ- 100 ng of each
sanpl &Jraae transferred td.ta nidBal sanple preparation
kit ( -no.: 10745804 h rmany). Optim zed
extrag:cézn buffer is addg' a??:(c))l&gi ng to the weight of
the stbddl sanples to giv®3#® 80- fold dilution. The
sanpl es are vigorously m xed on an orbital shaker for

aqxek@odﬁsmb§§ ard t{h@_ﬁr&ﬁ ahg @dt-t 1<£)oangl Of &dchtsd ; 1e( zﬁ@rtltSlfnﬁ@fred to a
rpany) . and centrifuged a or m nutes.. .. .
el Sa bl Bteanato. F RER 8- JEPiofy kSihe GBRAVE pptipized
(ebakrtuetifrr Ineffer )is added abédrtingao ehe @eghweofithe stabl quitiedogia a 50-
ng r 89 tfloonr "Hi'er ts!ﬂf;glg?na@l y&éo% ?gl .'nz&ecp 'onﬂgg S rbit§]§ QI!PJke for 30
extracts are sui e Forcall” hi'onar kar §7of i it erest
iminutdsstransfityed Beatthind el Sarplells Sermrny handnasatyiftigedesit1 200 g
Gbr %—%ﬁ‘&t%s."fhehﬁlg@ghaﬁlﬁ% IRASE WSBB oS gﬁpgﬂi&hﬁﬂrl @rhﬁee‘@-

devel oped for t term nation of S100A12 from st qol,
F%IPNSWF’ BNy aHanesarRs siered for Suthes@nglysis at -70 °C. These
| a8l ek tZadtd 48 sititdbile for al Blyrm@RErs blidterestengiihstbdP0AL2
expressed in E. coli. The purified 1gG fraction of the

tisera is biotinylated or digoxigenylated to used
taéq@x'vﬁgspl%%llish a sandwi ch ELI SA using 96-wel | 20

Sild8pfenthd imeapiramest 6511081 2inchumanbtghBipedimeRoc he,
Germany). Stool extracts are diluted 1:25 in sanple

dd |k dveieh rttfi 6 £1is (k8o a1 the Btbi$nifatich BMSTB6A B frbnP stool.

% KCL, 0.3.% T Triton X-10Q, 0.2 % Casein, 2.% sucrose
ety giab Fakbit ankihgEes are ProRHF PN PRUCTS Fsh B naft ful
elamgﬂé\mbd)mﬁuhﬁeqetem IEy cblheThopunfiedip®@irattien afithgartisera is
nt I. conplex ig started.b ding 50 p n.
ot i TRafEetlafd ff hed @ eutgihMaRiegh elef o g6-wel
polepivaalplaet (BopyaRABLEghBIAdR RoBie, dpain@ng)- gitad] extracts are
diigeed 985Yh géfﬁgle REILYieh Wider 2ol rhf»ﬂrri?ﬂﬁ%_%m(m?«fc@cg, 1.5 %
in assay butfer (PBS, pH 7.4, 0.1 %bovine 1gG 0.9 %
NGeh. 0.5.% “HritoRe%: 100, 4 25i0pResei, 0HD e BaIE phEmBle or
th% B%Vﬂ'tri}ﬁf@%@@ Glch el Buh’vb@@lﬁéﬂﬂ@lttﬁgXornﬂ%%n%f&h@%ntigen-
are. | ncupa

antibody compl%)c(I isf s%rteﬁcpby adding 50 pl of an antibody mixture containing 0.5
pg/ml  biotinylated polyclonal antibody PAB<S100A12>-Bi and 0.5 pg/ml
digoxigenylated polyclonal antibody PAB<S100A12>-Dig in assay buffer (PBS, pH
7.4,0.1 % bovine IgG, 0.9 % NacCl, 0.5 % Thesit, 1 % PEG 40.000, 0.1% bovine IgG,
0.025% bovine gamma globulin acetylated). The plates are incubated for 60
minutes, washed three times with 350 pl washing buffer per well (100 mM PBS, pH
7.4, 0.05% TWEEN-20). Thereafter 100 pl of 25 mU/ml MAB<Dig>-POD
conjugate (Roche Diagnostics, Germany) per well are added and incubated for
another 60 minutes. After three times washing with 350 ul washing buffer per well,
100 pl ABTS solution (Roche Diagnostics, Germany) per well are added and the

plates incubated for 60 minutes. The absorbance is measured at 405/620 nm using
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m nut es, washed three tines with 350 pl washing buffer
per well (100 mM PBS, pH 30 7.4, 0.05% TWEEN- 20) .

wWabw7asf77er 100 pl of 25 mJ nm MAB<D g>- POCD cCRGI/EBIDE004378

(Roche Di agnostics, Germany) per well are added and
i ncubated for another 60 mfutes. After three tines
washing with 350 pl washing buffer per well, 100 pl
ABTS sol uti on (Roche Diagnostics, Gernany) per well
ameEHsgleﬁa@é}d(smespealr@ms Rw&ﬂ&amdfuﬂlqengtﬁ SWODAM BSs used for
El?absor bance i s neasured at 405/620 nm using WO
AY9%779 PCT/ EP2007/ 004378 -32 an ELI SA reader
(SLT. Spectra 11). Reconbinant full-length S100A12 is
Examhpleé calibration. Exanple 6 Analyte stability in
appears to be nore stable than
?é{’)ﬂml hnS%%%OWt racts prepared using the
ext ractl on net hod described in_4b. Wen stool extracts
ab BI04 g rapgedrs to begporesstaly dhan hemeslobunise plaoliprrackreprepared
AUETGAHE eXtBABVR MYethOd dSEHPALRA 4bS WHeaR€dol aﬁ@ac@pm 8fosed f@ 1 or

show | ess scatter than the average,.r ver

ORISR OISIOM (eEPeF e SUsFaRiEcO clor SR Bepgpand appears
Stba;!hbw legs dexwverathen hieeragdrade recovegabf iemogdlobihalidfethd 20 samples
Recoyer [ ncentration
ec%goe?s\éesg‘¥ Sgabilﬁg?‘ﬁ il ee?rﬁloggéb%%egatange of sanples RT
3 d RT S100A12 20 21 - 67,663 ng/g 87 %( 15 % 73 %
( 20 % HenoglLabled: Recoyezpaftertompeatysgsgessy 9% ( 23 %)
59 % ( 30 % anple 7 Cinical utility of SI00A12 in

colorectal| qan¢ erCgl?t?en‘falaklﬁhCaI RécoVdry wteef 1 Sl DORLEoviedy after

assessed by anal yzi ng stoo] sanpl es tained|{fro
wel | - char dct prl 75?415?;9 ﬁgﬂpieﬁn horts Il%E each| pat Fiﬁiﬁw

tS¥oost Dol |saop E‘Qlf—r@;ﬁ&h%/g sarresb%/@ 15n%\yem=m73 a% et 20 %)

G ] 0 VLY. SR ey

o

Pear son's correlation coeffici ent reveal ing a cI ose

i&yion. To inprove the sensitivity of the assay
t mum concentration neasured in one of the two
p@lilméd widifipofed 00412 eeplorsetal qinedrer 20 anal ysis. The
di agnostic value of S100A12 is eval uated by ROC

amé A&l 86EQToHISNADAIR is £¥Bdset B)t aledlyzérﬁgm@)samﬁr@ obtad@dd from
Ies of .the first ul at.i ons

e‘%‘f ﬁ}&féﬁe%ﬁ? d’faal]eﬂb C?%Ortﬁgﬁﬁgag‘f) Rgtlen't_-&vooqtpat ﬁagﬁales from the
plhagpbatd mufdneene chirs ahéaseredtind. the dor@emidtica€lide ahal@zedMThe

correlation of both concentrations is assessed by Pearson’s correlation coefficient
revealing a close correlation. To improve the sensitivity of the assay the maximum
concentration measured in one of the two paired samples is used for further
analysis. The diagnostic value of S1I00A12 is evaluated by ROC analysis according to
Zweig et al (supra).

The stool samples of the first two study populations are extracted according to
Example 4a. For dilution phosphate buffered saline pH 7.4, 1.0 mM CaCl,, 1.2 mM
nitrilotriacetic acid, 0.1 % bovine serum albumin is used. The stool samples of the
third study population are extracted according to Example 4b and diluted with the
sample dilution buffer as given in Example 5. Despite different extraction
procedures, the ELISA procedure used for the measurement of S100A12 is identical
for all patient populations (cf. Example 5).
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nitrilotriacetic acid, 0.1 % bovine serumal bunmin is
used. The stool sanples of the 25 third study

w@opahatrron are extracted accordi ng to Exanpl epdbEP2vd7/004378

diluted with the sanple dilution buffer as given in
Exanple 5. Despite different3extraction procedures,
the ELI SA procedure used for the neasurenent of
S100Al12 is identical for all patient populations (cf.
E‘Xﬁﬂﬁhﬂy Populid2007/ 134779 PCT/ EP2007/ 004378 - 33-

First d St 00l I f 18 - f
Sifdlexpiptes] gRRE P et RE e bifind "I bR b i ds] o idéoma
kppsmk on ©eb0p§cppammd2235 mﬁatentsrdlgrldmabwnh q;aio%/v'cslshd CRC dlassified

| s neasured scrl iy
|ar$t0C§ sansk@btalgfahﬁpm@ eé@h of thew indigidualsch of t hese

i ndi viduals. ROC-analysis is perforned according to

mgbn]?lykls g's%femémg@rﬂ%b@dhn g 88! Tvieig, 1. srgr | dHdn@hfipBell, supra.
wer for differen tients in.t

RS misalarhponeh i B Bo i RSl Bty R @rate gom healthy

undiefdubzers (nhle‘amﬁedfbyfthﬂ ldeattmdlae ti7clvd Brio@RCto bs 97 % for CRC

\t}fgal!lt{gllgé‘( cr>19 rgflgolll:el é%“!s? "/‘zicg (ggC% %cpernog%?qrs héﬁjtﬁg%gﬁtrols and

% T or enona
rﬁ?&fotﬁbﬂyAdconmadb é}ealﬁ@smtqlweftsy?dﬂ?hl@ positive effect of
the presence of Cant-ions on the determ nation of

m gtlveféﬂ@ffﬂ sti@elp rés‘énéel J)ﬂ"@iz"%l%doﬂ 'EheF dQnSindtion\BER100A 12
esto e)i ract di | yt hat e buffe?

ST nRORsT s Tered 9 Bigina. Subein nXRCphre diluted in

a;h&eplme bﬁffel’ecbtslihr@qﬂiz 4rodl K bbvxhetsafruﬁcdbhmnam thel dbserice of

gao@ﬁ?'ﬂ andonr}fcfgg{riac e acgﬁl@&gﬁ& ctegﬁgt‘rflbl 5 fjs?o&ff %eteatable

are A R s
i (ﬁlguh@ 3ep)r @s;s@mmrerfo ﬂ)a(SIQO/é\mcqncwtiratmrrsl raeaemed indhel presence

(cﬁfl @étfl? a§éi>)mtrmﬁaééml d&d (ﬂgmr@tg TREGGaEr Hﬂfamlg%@% of the

bsence o al so to a_reduce
tﬂésmﬂpﬂ Bpense 0§z§g?/ozleﬁ%% alyerie axed ufFé‘a‘Wﬁf%é‘Eﬁﬁ‘Q&LgOt of 94 %
vt lcgz(‘_w \tsh}&&h‘@l ldﬂ?ﬂfr@lé&d}(ljlwfvftﬁrthéhﬁl ﬁmlearbuﬂbns@tenll 9% AUC of
serve +, adeno cont,ro
FBnaeh Séavefihk@ffﬁc B Y op o S AP R A AUC s
il whwithpesEnt eandlf 8TACIR thn gresenaei dfofaClaced imtrdtrideetic acid,

%%J%F&‘;él eI y. Second, enlarged, study popul ati on:
h sanpl es are obt ai ned from 10 pati ents di agnosed

as adenoma positive by .  colonoscopy, 50 patients

dresgpbsalarged, strdy popelptiewsi fi ed as U CC stage |; 4
cdtasisdai el aréoAsinkd Eonstidggatlehts didgidsas i fadesloras pdkitie by

ciolgerrars B Grbcfagnage £ CIRL (T pRsg & et see yoipsitied
GRAW QG ktogrt 1152 hdliassifjedaasdBIC staganili;ol3scldssifitd emPaCi sagedV, 2
xl{sﬁﬁ% hetuiec sqggseela?oelll,i i nol P¥; R é{?(:%%h?%&;ﬁ@ 4nd 50
controls (7 from patients with other GI-disease, i.e. not CRC; 16 from patients with
diverticulosis; 8 from donors classified as Gl-healthy; and 19 from patients suffering
from hemorrhoids). S100A12 is measured as described above in a stool sample

obtained from each of these individuals.

ROC-analysis is performed according to Zweig, M. H., and Campbell, supra.
Discriminatory power for differentiating patients in the CRC group from healthy
individuals as measured by the area under the curve is found to be 90 % for CRC

vs. controls, 86 % for CRC + adenoma vs. healthy controls and 66 % for adenoma
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diverticulosis; 8 fromdonors classified as
A -healthy; and 19 frompatients suffering from

wheowons41od ds) . S100A12 is nmeasured as descri beRPCEHBP2067/004378

in a stool sanple 30 obtained fromeach of these

i ndi vi dual s. ROC-anal ysis is3gperfornmed according to
Zweig, M H., and Canpbell, supra. Discrimnatory

power for differentiating patients in the CRC group

fvise dliEahBE kérityols,i reghevtieblia ThisdiaditeRs tHae @vdiythe RerlpUEAC stages are

u s fo for CRC wvs.
%getciegl §10§é1§/&sfr8f'as&§ér}gor3(§esﬁoorlrﬁa %ﬁ heal t hy controls
and 66 % for adenoma WO 2007/ 134779 PCT/ EP2007/ 004378
-“Bird/sudhpepulijorcont rol s, respectively. This indicates

(19842 &N of G €8 ih Yo YA Stagive, il sl GefpRthioh (fo, patient

IS neasure om a st ool sanp

pdptAckerishes <51 GaRke25). A frighs nvaber af dinigplly well- éb?sﬁi%rlzed stool
tslah{p%sslg Lp%/ &Wél)ﬂtél&@teﬁf iAr thedtdreéivorlo o@hﬂlﬁlﬁcéeﬁfdr Studys The

A hi nunber. of, cli ni
V@tuen&fh@wﬁe&%)@mgz@cfo En9B10PYL i s CpAtrely ffé%&%‘fe. &) fperuited at
Cg)kﬂr@ﬂitﬁ‘dldg’ﬂ tulnes ﬁﬁ@l’mpmafrklrng amﬁvétage-erskefcr&huﬁy pofiietion.

tt1|e {ét v‘?’ntﬂ 8 l%ovge?l Qéeg a?xr W1t an hﬁnﬁo&t gcfelnoma are

ectlve are recr oen
aaxdluldeqb fregetheicagtrahcdleetivagPue icsweé@w @mahgcqumﬂlcawtdrrancer

i'eﬁﬂt1§ a%fe&lh gbﬁm%np e m\{}ﬁ&s 1%[%%@,%&% gan&tmmoﬁéa/ed at

|n of adenoma” are. 10 excl uded from ont r ol
Hfiergnt isyrgenDyeits-o Theelinggipsisr oy &9l @WE@E SRNess| §r @figmed by a
C[ﬂi’}i@ﬁfan a@s@tpr@ﬂiﬁ&lg the PadolGeail Bgging Bor @lch @fncet Petient. To assess

cp el SO Ry a3 ych EEATRica ok of patints
cla/nat gnaingbeswed fHOBE grdsyreening Iaysxbmoﬂectarle sothpruo piridi ggaibérbased
PRSEPOALE @J)lbe%feagAﬂ g)aftlgﬁts fRGE ﬂgt%&(e% Rk ég mmbl«% Pectal bleeding

ht be introduce

assess
c@m%ﬂu@ﬁda%mstbwcsuhmdéewe @ wisht bespiss these bxptléd introduce a bias

gﬂéqhagd\kaaﬁagglof:@ﬁogqgggcr eeni ng a sub-collective
W t hout prior guai ac-based FCBT is also collected.

pat i ntsth r ete due, t.o,.vi
e HEPea et SFbr DER oty eetal okt Rielged 135 ar
walnifirmbé bausknbhepe todel GHhmlthyd wibde shebreamining cohteol samples

a&\(f"é]lnéeggrgl xoeﬁevgr? gld D1 0 l}ﬁl Lt?(?h %E.l&ptl% gg@ samples

from cont ro |V|d ese are o
cloeimi Ve sigesclot d?«fo@@b]@;ﬁ)t 5%@8 GRG patiqns thepgxagtestagieg is not
gerwd mlmr&&ratthelcmm&ﬁsl wi?tﬁ\éedeﬁ‘i'x%&%g@c itg &¥aMble 6 do not
i seases tion i udes
lU8do aftPEﬁerBT%@%‘Fﬁ‘&gi n fotal \rb\]/ BRECTHS W‘tlli‘BPt R-Sepgening
pla;FceBTaretéveluateact staging is not known. Therefore
the CRC patients with a defined U CC-stage in Table 6

1%1]96%&& '(I.‘}:slﬂlPet‘cf % &‘% El%{ad ab?)ee irg ? esgcﬁ)ltl 'ﬁ%’ﬁb% %ﬂn%@b each of
ethgsey atde‘dduals ROC-analysis is performed accordlng to welg, . H., and
Campbell, supra. Discriminatory power for differentiating patients in the CRC
group from control individuals as measured by the area under the curve (Table 6) is
found to be 94 % for CRC vs. all controls and as well 94 % for CRC without FOBT
pre-screening vs. controls. Grouping the CRC patients by disease stage reveals an
area under the curve of 90 % for UICC-stage I and 96 — 97 % for UICC-stages 1l -
IV. No evidence for a bias by FOBT pre-screening is detected since the area under
the curve of these patients is identical to the area under the curve of the total CRC

population.
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WRAG7asMIrysi s i s perforned according to Zwei g, POA/EP2007/004378

and Canpbell, supra. Discrimnatory power for
differentiating patients injfghe CRC group from

control individuals as neasured by the area under the
curve (Table 6) is 30 found to be 94 % for CRC vs. all
cont r ol sTabld 5aBatvelt ch&t4ct¥eitivs oEe thirdBaidy popBlation
pre-screening vs. controls. Gouping the CRC patients

by di sease stage reveal g are fder th ufve

90 % for U CC stage | arld%g%alpu@?’%/ f S8R st ag (g’genflfr

- 1V. No evidence for a |bias by FOBT pre- screen(fnglaleémale)
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mﬁfbmprrAQBiS(year) Gender| (feRdl e/ mdl é@ 1 +¢ontr pl s bH25
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oI oL (T TCvi Uttt Ul drtl JUWCT ursfYdadstc) - I_BIIJI ' 1TTUT US

28H6pia$m/pom 13/15 - Oivertiléul 03|s67’§+649?+ -9, 58/6

4608 er G1 didélegSti ¢ pol yps 14 67, 9+/-1958,8//6¢,7- | Ot heg)s

nJ] n PonY om Voo S 4 4 O-£

ar Seases 9 59, 2+ =6, 71 32 CRC(|Jt1_Sanpt €S

6GRE (3l sampleg 93/93  CRJ (subt | ectli ¥l #f-dl11D] 689%93

+éRc duofi@hRdw/pl 00d/ FABT) Tahl e 6:| XX analy $is 0f/53
hirdg st u%y popul ati on Sanpl e panel| N AUC % €RC
q'%;lﬁﬁ EOBI 186 94 CRC kanples w o lbl ood/ EOBT101 94

1ICCstage139 90 1I1CC stage Il 38 97 1ICC stage

111 42 96 1’%851% gt REC aln\a/ly%i% O?Z thslrch(t%H? lpgplﬁation

Sample panel N AUC %
CRC samples all 186 94
CRC samples w/o blood/FOBT 101 94
UICC stage | 39 90
UICC stage 11 38 97
UICC stage 11 42 96
UICC stage IV 29 97

Example 8
Combinations of S100A12 with other stool markers

Combinations of S100A12 with other biomarkers from stool extracts are evaluated.
The markers hemoglobin, the hetero-complex of hemoglobin with haptoglobin,
Calprotectin, TIMP-1, M2-PK and CEA are measured using commercial ELISAs.
Assays for measurement of hemoglobin, hemoglobin/ haptoglobin and calprotectin
are obtained from R-Biopharm, Germany. The Calpro Calprotectin ELISA is
manufactured by Calpro SA, Norway, and is marketed outside of Germany as
PhiCal™ Test. The assay for measurement of CEA is obtained from Roche
Diagnostics, Germany. The assay for M2-PK is supplied by Schebo Biotech,
Germany, and the assay for TIMP-1 by R&D Systems, USA, respectively. While
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Conbi nati ons of S100A12 with other stool markers
Conbi nati ons of S100A12 with other biomarkers from

WGEL@ol34xeracts are evaluated. The markers heP@UERNTIO04378

t he hetero-conpl ex of henogl obin wi th haptogl obin,

Cal protectin, TIMP-1, M-PK sd CEA are neasured using
comerci al ELI SAs. 10 Assays for neasurenent of
henogl obi n, henogl obi n/ hapt ogl obi n and cal protectin
abmeQvtthé ﬁ@ﬂysfaﬁomt&cﬁﬂ(fﬁhﬁfemurﬁﬂéﬂ&ﬂxy stodhextfaztspfa® two assays,

B O % TvE7h Pl M o P ey MR material. Hence,

Rhée Gadys MaTem be ddpestab®ahe easuremsotr afitbe torméspQiding enalyte in a

%Qltn%k/gr%g[g Erﬁmﬁﬂfﬁﬁraéggaﬁ% ﬁg%&ﬁ-ﬁpgﬁ gﬁﬂ%{;ilg;r Ft‘ocﬂS&ﬁXcts) are

amedibiied ds&dg fqir E/’q'ﬂgyprrmlr@yom Sythervige thegsay i 1s run accordmg
rt@Stﬂgﬁltahﬂﬁl:ﬁ(lrermcbﬁlrﬂgd%ggﬂ saﬂﬂa?rﬁ/ tB@Hrﬁa%QQrz/pQQﬁﬁR&i 3-fold

SONe 0 s are in f or measur enent
ifAr Q{edaffasgrfmﬂa&ﬁ I ‘t”\%EP”é§{§%E§8é“g the afay V@Es&urgr\%ﬂd?
TIMP-1, stool is not a comonly used sanple material .
Heoest, if a hi'h@kdi&ﬁﬂgb‘mdu@memﬂG)mlpm\adhuéiagnioﬁwoftm&) the markers are
nmeasur e sIh r [ nal yt e
rep?Desedthﬁzjl ng an Lo%es%g %g%psg%gl r@u@eg W%ln ﬁl%%l%ﬁm for the
(velvetiomef mecke) comtengiqusedGhussied Rerfieluded and @Eplemented in

det esER @@&W%Sof m’éxaﬁaae@%ﬁﬁ ei@PS Aewis 4N David Madigan
accor di ng to. the manufacturers recomendati ons.

Silagezetly Btaﬁfeslagla}?glseg TgTessine fr| ik eehteBorigpiiPn. fschporaetrics,).
nﬁ&%gm&@tsemfngér hﬂb’_‘?méd Vot d’ﬂ@d}ﬁlat@&&l@ﬂr@ &lédﬂxenﬂﬁx‘i@yvarlance fixed
ceaur ote I nat

. W LI
(B et BT nds 5 e B SR RpEHlifot! For he
Ounbermﬁpﬂyeﬁalyedefmdgsesmmgs vRega e&we(gwnéeﬂﬁ&sho]dnft@@% 1000
t%rg%kltn%nacfc acytr lﬁ?ode]age RYAhUALARD é)efd lts w1th the basic

a ed

lnati o S| an prlor | S use
m%gqrﬁbrrm e%‘fl?t\ﬁérbéf 190 rméxmﬁdé@nf@e@ﬁ(lmcrogaw 'dlaw)n deSIgn In

Le%% §Lt1n ,aRE-thR lod all‘/?éibgﬁﬂlt coﬁ%—x@[sg tﬁt‘sﬁ&@'\fﬁy,{?ﬁy €8¢ as training set
LStic reg sssion for text categoriza
TaE HifoMaNftEaS Qoo Srhi Ginloe Fpdpplenph Srigingsialne 19622007
afot omatefeult eaidone nsuailﬁ_c tgeodratopr Tlor basie algodehnt iiskgysbliedton the
tralgfnlg s%} E nSeIPeﬁle %Eﬁ%@#cﬁgc :[glgdA' tﬂpeléflol t(ﬁpﬂ?er éjshﬁ%]&]édogostenor

proces
d@ﬁfagtqbabréltlﬁ nﬁgéetwmlhed\ @oﬁvm@w@ed Hreeghl@llrtg gt to achieve a

Qgﬁgit 39@5}’/0 drt%wtrkéﬂ%tlw The- cﬁ%ﬁ%@&yulg%d@leﬁraﬁphed to the
al n¢e Léncda The results E hold.
éerrqhtr il st aé%ﬂ FHMIEE KPsiTny %fmﬁeflﬁaéyw ¢ givesyhresho
cross-validation design. In each run, two-third of

dal'e avsd asy dind f@tOlﬁHrﬁdglﬁbmrcﬁ?S}ﬁﬁﬁigldbﬁi yhapﬂbglosei &ty ele 38 CRC
pa%e{l{sg%lﬂr%%ut 1 grlor H,]reSC{eegl{r)g are 66% 5 gegléllést&s/s%t For a
fsoreening ahedyandtt onlartdiorﬁldﬁmfeﬂieg&(a@rldpbns rengnba"slqglte critical
allegﬁ’ﬁéﬂlm {nSa ﬁ)@{gnﬁr?gdseﬁﬂllgtlbg go&ﬁ e Qeﬁs‘?&whﬁatge}ﬁﬁ{ Hebificity.

agnostic ru eestl
ﬁlép?@ﬁa%laé@mﬁ# Berabpd 3 h‘«t@e?@a@éwdlr s high nuseber of false

Cttivelresudh abdienpdn@ddbyn@niSRbssh§ fallhl &ipeprdcedures and distress for
the patients. Table 7 summarizes the AUC values of the evaluation as well as the
sensitivities at a preset specificity of 95% and 98%, respectively. When some of the
individual markers measured are combined by BLR the AUC values for the
diagnosis of CRC are very similar within the range of +/- 1%. On the other hand

overall sensitivity in detection of CRC can be significantly improved by
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specificity of 95% or 98% respectively. The
di agnostic rule is then applied to the other third of

WO b@7d347290 t 0 estimate sensitivity and speci fi cPEER2007/004378

the given threshold. 25 To avoid any bias for
henogl obi n or henogl obin / haptogl obin only the 101
CRC patients wi thout prior FOBT prescreening are used
in the assessnent. For a screening assay not only the

%bﬂatfbh‘?ﬂ K900 R PiwiihS othet %Ya@{ﬂ%r_s, parflsilh@y af gtsbé‘@ﬁcitr}]l level of
regul.r | a screening selting,.l a goo nou . .

98ths | Ve ?%}O%Ql%aﬁanghh§p%éﬁ$ﬁlfevltvygf 6?—?/(’gﬁg% ﬂ%%“?‘F‘i &gwmatlon
igcledingitht thecmasiera Shoom 9perd fthe hesnogiobin-hapteglobinhghplex

] f f.al it | t ) i ed .
BB S PR e PR P e
padrkent $100Aab| henibghbmmriapogkbbimheomplex vad TE Pof, shines a further

o g SOTARILX Y
SHELIPLE 005 UG R0 ot B, AL M Lol PUBRS! e
tchmbinatiging jage spnyidarRe vernEBReEY iarerdenapidsieat GRGBIeRpecially

tdrec Abeatpkidgs. QbR FRIAINGR B, irti&dRrlh &olREdal cancer at
e of +/- 1% On the

simlar wthin the ran 0 t.her hand
Sk sttt gh B POt e Db TR D¢ of the
ghgied iSaa0A1y i Ry orce dhdYmpEbRAOROIBoHbtAned with these marker
PCT@E@%RP?/OO4378 -37 conbi nati on of S100A12 with
oCREM e Rer s, particularly at a specificity |level of
98% Wil e S100A12 al one has a sensitivity of 67% the
mar ker conbi nation including the two markers S100A12
and t he henogl obi n- hapt ogl obi n conpl ex exhibits a
sensitivity of 79% and t he best marker conbinati on,
including three 5 markers, S100A12,

henogl obi n- hapt ogl obi n conpl ex and TI MP-1, shows a
further increase to 82%in sensitivity at the sane

hi gh | evel of specificity. These nmarker conbi nations
are considered very inportant in order to detect CRC
especially CRC at early stages. As obvious from Tabl e
7, particularly a colorectal cancer at stage | is
detected at a nuch higher rate by use of a marker

conbi nation. Use of the 10 nmarker S100A12 is key to

t he i nproved ROC obtained with these marker

conbi nations. WO 2007/ 134779 PCT/ EP2007/ 004378 -38
Tabl e 7: Marker conbinations for the detection of CRC
Mar ker N S100A12 S100A12 S100A12 S100A12 S100A12
S100A12 S100A12 conbina- and and and and cal - and and
tion Ho-Hp Ho TIMP-1 protectin M2-PK CEA AUC % 101 95
96 96 94 94 95 94 Sensitivity 101 82 88 88 79 76 82
82



at 95% Spec.

98% Spec.

WESPWE/ 1347 CC | |

u CcC

Ul CC |

Sensitivity 101 67 79 76 73 67 73 67

at

22 32 55 55 45 Sensitivity at 98%

27 81 81 85 85 Sensitivity at PGUEPBREN4378

28 71 79 79 79 Sensitivity at 98 % Spec

UCCIV 24 71 87 87 75 Sensigivity at 98% Spec WO

2007/ 134779 PCT/ EP2007/ 004378
nmet hod for the diagnosis of col orectal

cancer

-39 Patent Cains 1. A

conpri si ngrifle7svies&r edmbimatiph Ofor thd@etéctmhIICR@N! e

obt ai ned from an i ndi vi dual ,

b) contacting said sanple

v CT TS ia0 SElol%, P SHRRITA SISt Fioonrs [sioon

combimt wepn spid bi ndamd agepandand S1G@A12, |cdnd cal- | and and

tion J€LErIN NI NG the. alpiiy of | BRI oX| TRIPHC | SR (Wh-PK | cEA

AUCOe) tpl@he di%hgnobis%6f Lol @bectll @dncer. 96 2.| A 95 94

Sensiffab'OF1d 0] t1ag dipgnggis pf ggl orectal cancere nip 82 82
conpr|sing the steps of R) providing a stool sanple

at 95 Yt ai ped from an | ndi vi dupl ,

Spec.

Sensitivity | 101 67 79 76 73 67 73 67

at 98 %

Spec.

UICCI 22 32 55 55 45

Sensitivity

at 98 %

Spec

UICCII 27 81 81 85 85

Sensitivity

at 98 %

Spec

UICCIII 28 71 79 79 79

Sensitivity

at 98 %

Spec

UICCIV 24 71 87 87 75

Sensitivity

at 98 %

Spec
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b) contacting said sanple with a specific binding
agent for S100A12 under conditions appropriate for

wo ooomas47om of a conpl ex between said bi ndi ng BQERP20aTICH4378

S100A12, 15 c) contacting said sanple with a specific
bi nding agent for a second _g@rker selected fromthe
group consi sting of henogl obi n/ hapt ogl obi n  conpl ex,
henogl obi n, tissue inhibitor of netall oproteases 1
(TIMP-1), and tunor M pyepv@lagnki nase (M2-PK) under
conditions appropriate for formation of a conplex

& s Mot e nBoRe Srol ARl ocPoERBTs LPSGETEE,

and (a¢) gmavidingactodisanplegbtdiredimomrin iodivabrmpl ex

g:;gre n%gnhaﬁtlﬁémr{?% g%)lgchg{rl‘gi?s eg ﬁ%%nr?cﬁh% gé‘nt\({‘ﬂj ﬁr()ggﬁf‘lmder

sai d seccndditienk e3pprepiirseoigr oi@matwlz Hof4a CNTéplmét lPﬂSUeen said

accor di ngif @inghgintagd sydgNel n said second mar ker is
the henoglobfn’/ haptogl ohin cggplex éhod

accorqi nglefgminag theamgpatolicame cforé‘éido‘ﬁ Q%R ap

TI MP-dY).  WOrRR0iAk Uedaid Su Ol /cEMpQRA deCdhddddl in-(4 tobthe El[htgnosis of
met hod ace d| %‘1% to cI aim2, wherein said second

mar ker i s° “use of prote| n S100A12 as a marker

nmol ecul e in the di agn05| s of colorectal cancer froma
s.00lA mﬂmdefoo Beadizgnasis ob nolarectahcingeidepanprisingthe skeps of

pr ot eJ n ?r aassto@ SQB l‘e%btzﬂﬂédeﬁ'wn%n' 1Hd¥vﬂﬁla?ar | y

di agn03| T ol orecta cancer rom \ st ool
obt aited qomﬂﬁlaﬁsqlﬁdwmlmr a gpecificet m&@&‘tf’élfw %PQGA?LGder

as a nar @hdffﬁin@%ﬁ;ﬁoﬁﬂiteCﬁirofcﬁﬁfaﬁbn céfhaetornplex between said
comnbi natlbon vvlth@g $r1 re ot her marker nol ecul e(s)

for col orBRige a8etARd S1QMEt og from the group

consigt i ngnedctihgragl sbnplehwjsh oglspaiific bihdiogmgent, for a second

hemog! bl ki $3u5ed AR 9Fo ] cOTRlBhLORTELEEREH Faproglobin

(TIMP-1),
di agnosi scompl@blhsmelobnn é’éﬁ@éﬂ lbﬂtpbﬁf metalloproteaspgpl £TIMP-1),

obt ai ned JydoiniyR NP Gymivdteatinase (M2-PK) under conditions appropriate
for formation of a complex between said binding agent and the second
marker,
d) detection the amount of complex formed in steps (b) and (c) and
e) correlating the amount of complex determined in step (d) to the

diagnosis of colorectal cancer.

3. The method according to claim 2, wherein said second marker is hemoglobin.

4. The method according to claim 2, wherein said second marker is the

hemoglobin / haptoglobin complex.

5.  The method according to claim 2, wherein said second marker is TIMP-1.
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6.  The method according to claim 2, wherein said second marker is M2-PK.

7. Use of protein S100A12 as a marker molecule in the diagnosis of colorectal

cancer from a stool sample obtained from an individual.

8.  Use of protein S100A12 as a marker molecule in the early diagnosis of

colorectal cancer from a stool sample obtained from an individual.

9. Use of protein S100A12 as a marker molecule for colorectal cancer in
combination with one or more other marker molecule(s) for colorectal
cancer selected from the group consisting of hemoglobin/haptoglobin
complex, hemoglobin, tissue inhibitor of metalloproteases 1 (TIMP-1), and
tumor M2 pyruvate kinase (M2-PK) in the diagnosis of colorectal cancer

from a stool sample obtained from an individual.



