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di agnosi s of colorectal cancer. It discloses the use

of nicotinam de N-nethyltransferase (=NNMT) in the

di agnosi s of colorectal cancer. Furthernore, it
especially relates to a nmethod for diagnosis of
colorectal cancer froma Iliquid sanple, derived from
an individual by nmeasuring NNMI in said sanple. 5
Meas Ur G hicdlinbide 168heth RrdnsfeSe dPlatir FRoRAEN cancer
detection or diagnosis of‘colorectal cancer ncer
remains a major public health challenge despite

The Pr&ent in'aerﬁﬁine&la‘té%rto%@ dﬁ&ﬁ[)ﬁp)éf col@fé@ﬂlg eAndeRqt d1scloses the use of

V?{@Itlggr%t y Ea fhy]l Cangé —g[g . a}ﬁll nthen 1a%éﬁxsg%% colorectal cancer.
\Fﬁfthé*rmdr@ ff fb@peﬁ:ﬁﬂjylrelﬁte@ aoeemetind foé diagnosis of colorectal cancer from a

cted/ nos the better IS the ov I Vi)
HV CESFEOCIPaF? yIepddud oby dpea sur?lﬁg g@éﬁ 0S| S 3hid sample
il\zteaami‘emen‘edf NNAME samgfe.g. Ureowsedl $n plogarlyMstestiph an dmgeosis of colorectal
ggk£p of the patients will die from progressive

Isease within five years after diagnosis,
corresponding to a survival rate of about 40%for five

YRAES refRbink @hajb¥ ﬁﬂSlIEEHHalth %hmehﬂge déEspite PPogieds il dble@tiorPind therapy.
the patients and cl%arl best eéﬁ t on‘ﬂ%ﬁ S€ ot fr
ittoniat e P AR Of 1334eh Al EARI PO AGERGY bebidRe most frequent
\iidergiaghe WetterrGR6ilds a public health problem it is

essential that nore effective screening and

preventative nmeasures for colorectal cancer be
a“éw ehﬂpe dancmheanebatr ddtessed/ diegrased.ahe peiterds theegvezalbsurapilgate. This is

53 ?rﬂE gf }@eﬁggﬁ’émﬁﬁ RAGInkd ¥t9%éé%f ¥&hB8is Jo8S More than one

eca scopl ¢ procedufes, Hoyever,
lmgqh.orf .tb@ﬂwuwwﬂ sl Fom progressive yliseass Wiphigxfies vesis aftg diagnosis,
fcemadp oﬁgﬁfgdtgl £ sEoivartae of TbeutsAG ifbi Hivd Yed. (gllil@ent treatment is only
e S T ) N T —
e aRealy stapdelf dstasel ( Ahl qui st, D. A, Gastroenterol.
Ain. North Am 26 (1997) 41-55). The vi sual i zati on

f ﬁrecancerous and_ cancerous_| esions represents the
regopt traGRCras 2 @arbliy healidt rroblen it ip gssenttal b sewpyiipaive screening

aﬁﬁ%ﬁéﬁéﬁta%é Hle§éu9é1'ff)f EABlectaP&inder Hel Rt dopend
[1cations 25 (Silvis, S.E, et al. JAMA 235

(1976) 928-930; Ceenen, J.E., et al., Am J. Dig. Ds.
zﬂle(ehﬁ?e@) det@&ibn%&’éced%ﬂéb%ﬁﬂﬁble Vit breserit fodlcolorektal Nahiter involve using

Rl B, A e A A5t i, SRR e o o
aypieallgrexisvbefatel fecl bivolds daecitd. desensittpeyaiffthe gupdavelsased fecal occult
I}gc?brcg geggn'é eRR64, &hhicH Rfeati@SodTBE @Eﬂlérﬁs Wittt Hﬁhgnant lesions will remain
undetected (Ahlqulst D.A., Gastroenterol. Clin. North Am. 26 (1997) 41-55). The
visualization of precancerous and cancerous lesions represents the best approach to early
detection, but colonoscopy is invasive with significant costs, risks, and complications
(Silvis, S.E., et al., JAMA 235 (1976) 928-930; Geenen, J.E., et al., Am. J. Dig. Dis. 20'(1975)

231-235; Anderson, W.E,, et al., J. Natl. Cancer Institute 94 (2002) 1126-1133).

In the recent years a tremendous amount of so-called colon specific or even so-called
colorectal cancer specific genes has been reported. The vast majority of the corresponding

research papers or patent applications are based on data obtained by analysis of RNA
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(cancer) tissue versus a different tissue or an

adj acent normal tissue, respeé%1ve|y. Such approaches
may be sunmari zed as differential nRNA di spl ay

t ! . an e .or dat a ' I rom. ;.
SR B A AR, i3 1958, YRR Gl scscent orml
fissite, gerpectivaly. Sidr approdche¥may he pinowrized asl défferpigd mRNA display
q&%nggégns nore than two hundred isol ated

pol ynucl eoti des and the correspondi ng pol ypepti des as
such, as well as their use in the detection of CRC

bﬁV@llVéfarrllﬁlé fdrSdﬁagea@ﬂalble lﬁtﬁwt SRR -di %y féicﬁﬁiqltl@so GJF@ (?vg639o shall be
the | ev . r.e n m rr.ore e. |l eve
ieBF and dialnge. it abnicabol Gt Bevdndh, gimtimgye fan tvo hundred
risoltedrRbpnudgotides dralithd dorrespemyiny itypeptdestas sach] agwell as their use in
i N d npaet hel ess
PAC e G BEERE, Poaied it Aftbrat R GlfS Al Py PRGN Bithe tevel of
coRINA| aa¢ Il@trmbéql\ﬂé by therdrehof teabrraspdndingtepteinsedgiroiedn encoded by a
MR hRNACARPDE fhiuke jﬂ'%}lg }ﬁ%lﬁgﬂnbhﬁﬁé’anﬁfaf féﬁ}tﬁﬂ %ﬁc&ied try an abundant
translation, stability Of tThe protein, etc. There al'so
RN @h{lo‘}fﬁlﬂﬁﬁ?fébﬁ arq tndetect gadifing of gl Hhis lack of cemelpiion between
PIRNAHBvd adride prsteipelamele s dee foer@Bdnst like UBRNAI sBB{IWE e&fficiency of
healtﬁ ap%.g§§§¢§ed tjssye in order to identify
Jadsatide Stbi BFOtBy &ul es whi ch ni ght be used in
the diagnosis of CRC. Brunagel, G, et al., Cancer
i . el
AR el o ST AR il Bl os Ol GKE pacterns between
aliffmerintissies oRBetess tealiky endphiscestdt dssadljimouder troidentify candidate
Fﬁaﬁké&ﬁgoﬂé@lﬂ%}ﬁcﬁ HAght Hdei el Hlotﬁ/@g@ ggsésoé)fte(g[’({)d?%ﬁglg%l}‘t (@Det al., Cancer
i.ndi vi.dua e. r.epor o) , . -
A{éﬁf‘ér%%@%aﬁ% D %ﬁ&%@vgeﬁl gktsvehBRdeas nstyymgotsis which appear
s0bk anere aBOndunld & OBC tisaens catpdrpd it(?ﬂdj&ﬂﬂt hﬁﬂh;l&ish@n No data from
S ). 1 These ts are,seen nore frequently in sera
Bt e SRR o PR ESotbar ed Lo ser s
obtai ned fromhealthy controls. However, the identity
t [ j . ol _
( RROTIRLE EACRS Sho Ol copfectll SiEh E?S?Eﬁ%eﬁispﬁgﬂagef*’%%bv surface
enbancgdl Gietgsenpsion gpd dementieat @ERP bt Ehete sRotk aressepmmoneirequently in
fséﬁkﬁt@ﬁecﬁﬂﬁnl ﬁaltlientg @i@ﬁ@?c 1 E&hﬁ@ﬂle&% §%§‘ @E{aﬁrfegtﬂdﬂ]g Thedtthy controls.
t hes ecu i S no owm. In order to be o )
e R the Telrettelid aosiriectl weh o 5 fin i sequence),
nemdtdmowioul d be at | east as good as the best single
mar ker known in the art. O, a new nmarker should | ead

to a progress in diagnostic sensitivity and/or
Hsspitq theilarge and ever gidwing bet oflcomdidate proteimomivikemtin dlne field of CRC, to

ot 1RRG1/ BlagABEie 1@MlIBLES these molecules is not known. In order to be of clinical
utility a new diagnostic marker as a single marker should be at least as good as the best
single marker known in the art. Or, a new marker should lead to a progress in diagnostic
sensitivity and/or specificity either if used alone or in combination with one or more other
markers, respectively. The diagnostic sensitivity and/or specificity of a test is best assessed
by its receiver-operating characteristics, which will be described in detail below.

At present, only diagnostic blood tests based on the detection of carcinoembryonic antigen

(CEA), a tumor-associated glycoprotein, are available to assist diagnosis in the field of
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mar kers, respectively. The diagnostic sensitivity
and/ or specificity of a test is best assessed 30 by

WO 2@4/087386 ver - operati ng characteristics, whi chP@i/EP2002014583

described in detail below At present, only diagnostic
bl ood tests based on the detectdion of carcinoenbryonic
antigen (CEA), a tunor-associated glycoprotein, are

BB S e b PRI e el e oot vith cloec

gastrig ameldparmcr&bivocahcdrs asdién Shﬂmhmmybdfd»m&d, Iﬁmgmnd head and neck
CALOMR (U BREOR6 % . FISM Conc BPIRERERE) &7 (1976) 1-2).

cers reas
@}ﬂgat]qé GEA tevelsihaverakso (D@l denviseedgn mdLikALS w;th abnmaljgnant disease, and

H?atnly H&eﬁnth rb%iore&ﬁe&%%é‘dﬁivéxor(ﬂa? A yvel% Zh- the serum, especially

| eva have & been reporte In
4tipg ﬁliwse Vs ﬁagﬁ@ 41@614% aang@a)éé A-gfrl mﬁﬁfﬁyA Dis. Colon Rectum

na1(19a999 921029} H@te@4 eMtA@,I et Gla,%ﬁ{ / @831 01978} 5 @EWahay&;'HSI etal., N.

Hgl Eelglétiséé@ (&gﬁ{)’ 4%%6}1]5 }’ The%t{hrt])g ﬁg%r:l 3 ?roa serum or plasma

@DIdetecfiegtramrreilZes( %9%))rt@&ljz @d@roveisial and, hav! Yt ,toethe widely applied

ﬁdartﬁﬁ\n}?E ;vrag,e@wﬁgg&@’@g? i éi’é}@f?&s _}gbé‘]l\l/}f)er?él éG et al, JAMA

]é’§ h@43s947ad from serumor plasma in detecti ng
recurrences is reportedly controversial and has yet to

%? Hg d%g% \,Eiﬁabﬂg gft%,&gé%\l{na Pi@ c&e&gmlwﬁ }té}ssaE!S@s Glelr‘g}tleétsensmwty nor the
aﬂ>ec1ﬁoﬂb9\|% endfl0 i(shROA} a%teelthg)test! for kblgfdctadlcaddRe in the asymptomatic

avai bIe ata rum n, NOsSSes,

RUPIRERR SaftEhio, TEy ot HATA L B0 R3PS S eom & Clinicl
@éenwrya&&@ﬁ%mlﬁglﬂwt for colorectal cancer in the
asynptonmatic popul ation (Reynoso, G, et al., JAVA

220 (1972 361-365; Sturgeon, C., Cinical 15
, 4grynp @0 Dlasrpsare 1the gpost\wigely used seurceepfiparaple in clinical

@J)@t%[EBTﬁE el enlfifi ARt of WndaHY CRESEinSQUhSREr St %mall ;ﬁlo’wnrehable cancer
1%5' nj. cal rou%lﬁgﬁﬂ The identificatio

S50 i BV SR BURROSHY B PR A dp @ clagrostic assay that
d\emaxbgreaﬁy aid jor thei dggnesis laypd inabe @ﬁnagemenftojf Ithisldiﬁase Therefore, an

%%éng Jﬁgi xéeoeélaer)]cgsgsﬁg)ng n]%rogle 38135 ngsg% n@ﬁ{:l fg?lgrlﬁ yIt is especially
dinperiset, tOTilil@preff@ﬂE eaéihf @%nqslge}ftCR(E,l smesafor rp@achte)dugngsed early on

tcHaﬂc@PBPMﬁ'wtvglearg hﬁﬁﬁ% iRr Qf ¢ &Bé:alfeﬁ Q(STHQJSQQQ dded'af a progressed stage
G?Bem al Ty |n'portant o inprove the earlyocdiagnosis

BREE- since for patients diagnosed early on chances
of survival are nuch higher as conpared to those

ed at sed e .of disease, It was
1890 285 sk o] IR on b aR R0l e e B hegad e marker can be
udmltllﬁedmmcﬂnemamdkreCRGa:hagmmsZS identified which may
aid in CRC diagnosis.
Surprisingly, it has been found that use of the protein NNMT can at least partially
overcome the problems known from the state of the art.

The present invention therefore relates to a method for the diagnosis of colorectal cancer
comprising the steps of a) providing a liquid sample obtained from an individual, b)
contacting said sample with a specific binding agent for NNMT under conditions
appropriate for formation of a complex between said binding agent and NNMT, and c)

correlating the amount of complex formed in (b) to the diagnosis of colorectal cancer.
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Surprisingly, it has been found that use of the
protein NNMI can at |east partially overcone the

w@e@blogrsse known fromthe state of the art. TheP@I/EBm®N3/014583

i nvention therefore relates to a nethod for the

- di agnosi s of col orectal cancer4'con'pri sing the steps

of a) providing a liquid sanple obtained from an

Qﬁg{%ﬁ By fﬁ‘ﬁ{j%i taggﬁlg?ﬂ%tg&& icn %Iifg%si& n‘gélﬂal\ﬁ[ §a61?,@e obtained from an

aphwdpaluamepf(m)r formati on of a conpl ex between said

bi ndi ng agent and NNMT, and c) correlating the anount

of conplex forned in (b E o the diagnosis of

dwbothres preferreheroeedimeny 187866 isROTCERA(oBHE HiaBasis of colorectal

cAncth H&nphhn? %hep&ﬁfpse(ffr & @ohﬁ@ﬁréé ? ﬁgﬂﬁt Aaeh1€opmid a"ﬁsbm an individual

USIﬂg a tal ne m an IndIVI
@pa f%l c g AZGRH é«preNNé@ angeiasondifionsfappypriate for formatlon ofa

oIk Bdtwbén @aﬂHhH@l(ﬁgf:iyéni Bﬁ(fi CNNM‘ESétlI&I ;bﬁ c‘b@ﬁeﬁtl"tﬁgt @ﬂg amount of
canc St e o, a ontacting a |1 qul
53??8?5 n%{IHZEi)n‘g %ﬁ&lﬁﬁnqs d%fﬁ)](ﬂ’ﬂ%ffaﬁ Y-t h g spemqfl c

bi ndi ng agent for NNMI under conditions appropriate
fThe potemt ntotinAmileC drpleehyltbaisfeae SNNAID); NEHwig- EE(GWI P40261) is

AR LR Rl R b b 3r8 G ARl Bl ECRpGgrent molecla
WeihpbH2%6 RDauad b Badedsc Poiiebhy.b6.r ansf er ase ( NNMT) ;

(Swi ss- PROT: P40261) is characterized by the sequence
NNMA ¢atal BEQthdONN@ethylatidivDf Ima'wtiaamiairparcbuﬁlerrpylédiuhafrhis activity is

%rgggﬁél%ﬁfowﬁ_%{otga% i@rrﬁgﬁorﬁgﬂ"{@ﬂ 'dalﬁ)ﬁ% a ‘at{ehg Ak '%lin?gunds The protein

cata yzest alono ni co
Aagbesnnspored faibhpredominantly exprgpseq in diver, qﬂdotpﬂ%cﬁtedﬂnrthe cytoplasm.

et ITeRs! ARl drled ﬁ?ﬁmrﬁ@NA GFd# hudheh BRRQARHUohfained a 792-nudleotide
SPEn S TP R et F AotRTSRo 200 Freteedith crlfulled molecula
mdsopﬂ sérkDa. NNldﬂbyh&Seﬂlﬂie]’J Bidl 0Okéin f269r(119,9211)l&\4$3591121840)'lﬂﬁtt1e is known
];ujl Y6l 11?&2%%1& ngoeﬂé goteﬁté rg I ﬁ% ﬁlgef:e:rnd et 1tn enq%\l}r e%ncgr gIn one paper,
tadreasth hepnticoV M enzymatic gcto/ﬁtyzlga,saek@aed z(s,t‘&kmyker $or, cagter cachexia
ﬁjl mice) Oﬁ:{rﬂﬁra, gheertnal ]g)%ef 102tkr RES30- (1?@52%49 5;1?9% hegent report,

known 1n th |terat aout a oten . 1€ .
éﬁ‘ﬂyrp@glﬂlﬁﬂm %the OONME geng in TSPRONSY diatipp ép gaélsaé@n sensitive cell lines

ReP déin6ndhiild ERERRT. Cet ALY, l]t@aﬂwﬁlﬂle(QO(l)Z)%zlﬁl‘SOﬁ
marker for cancer cachexia in mce (Ckamura, A, et

al ., Jpn. J. Cancer Res. 89 (1998) 649-656). In a
Ae obrious eptretskill2d adsum-the grdsattiioventbn tshall NMXME apasteuddnto be limited

FRERASGHAYSHL RL0 0,0 R0 s s o
CEWYE s secondyry ouodifigions g0 NNMS', ahwelbasaltelic vdangk pf | NMYMT are also
@ﬁédrﬁﬁd@sedtﬁﬁhg pRSENHinteAYiBA! AMKHD AhimBAS phEeaRP ThEMRPass a peptide
prO(Puceé synthetlcally or by recombinant techniques, which at least comprises one epitope
of diagnostic interest consisting of at least 6 contiguous amino acids as derived from the
sequence disclosed in SEQ ID NO:1. Such fragment may advantageously be used for
generation of antibodies or as a standard in an immunoassay. More preferred the artificial
fragment comprises at least two epitopes of interest appropriate for setting up a sandwich

iImmunoassay.

In preferred embodiments, the novel marker NNMT may be used for monitoring as well as

for screening purposes.
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to the full-length protein NNMI of SEQ I D NO 1.
Physi ol ogi cal or artificial fragnments of 25 NNMT,

wg@e@ansmssy nodi fications of NNMI, as well as aPCPEP03/014583

vari ants of NNMI are al so enconpassed by the present
invention. Artificial fragnenf@‘preferably enconpass a
peptide produced synthetically or by reconbinant

et dn, Fihebl oBormlshlRs o gnod PTal geing®lo the present
o;rurtrntlglm masr lmlp toaisszed tiisncadoadk efficacy o‘frtmmméne ané ¢gmenteeurrence in the

%JR)%?E T&E@n&@aé@ lr?vels%%g\ﬂ\lé/{] L e ditec cﬁ?%orrel?teg $9twmor burden.
dvitens fan%thamm gharh tegm (rfwhﬂmée &4 daygd insrgsseaN NAET maxe serve as an

%{dlbd‘tblcbﬁlumcfrrc@w dEHh. InORE 'fd)lﬁﬁs&u?tof be@stts Mn%pﬂnbﬁ@ﬁ%o 10 years) an
te for_ set |ng up a sandw ch

Inte ppr.opri
FWBQ@@E‘W’F £ by wed Ay it Wr%or TERETERGS e |

mar ker NNMI' may be used for nonitoring as well as for

%ra\?ﬁ?{gﬁ I%g g‘g]‘f %?}%i‘t %\Dt 004/ OS?Sﬁg)dIP%/ Igll?zoﬁ)sél‘toj'ér%sse%t invention is

mectc}rfmi sacemngi |pnq>ctscs .l itpis etse;:hto assery em‘tb)eam withpuhe [ppiot diagnosis of
frﬁeﬁg{ﬂ‘f ﬁ‘ijevelséff NRREY afd ];Mr@l%g@te 1804 n}eHHREd to the presence

recur ence i ol I'owup I'ncrease
OB glefeBceys q@@r/ﬂ' are directly correl ated to tunor
burden. After chenotherapy a short term (few hours to
é% da i ncrease in NN nag serve as an 5 indicator

lqrgifplr cRnseT Rtk HEIUeRUY HIOESIFOWEUR UfenpRIes dip ps) to malignant
Chrcimonths "Dind fisfetent dtAgey @AICRIC ased tb iberckesfeddiccbidiflg @D ukes’ stages A
£ used as an indicator for tunor recurrence. In a
preferred enbodi nent the diagnostic nmethod accordi ng
to the present invention is wused for screening

Ak E&gﬁ% é)lf karfer islthe %1§ssff§§ﬁl%ﬂ Of % RS Fse FH B rﬁﬁtosf eﬁqeflp ?%gression, and

a pril agnosi s o nmeasuring t

REVERitYa HBre WP @REsTiDaE et 60 ﬂ@rérnqﬁéaem@dcap @etnn@e about prognosis and
BiesRNe®f tHdap absence of CRC. Col orectal cancer npst
frequently progresses from adenonas (polyps) to

mal i gnant carci nonas. The different stages of CRC

UTodaly, tthe HRIM Ispsse fid #hed raest ovidélp gsdcbclﬂsiﬁestlorsﬁfa@e&nétonilﬁal extent of

ganc-gp St %pqgéeﬂg & 1n?e?1q§cforna.11$$ act.Je‘gteﬁl 91‘?1% i &%%188 Q)isgecmt Phere are three

essl on,
be&rerartablesr T (t@ra extpat @féh@ermm ﬁuerrrtr% N Gthe Hatus of regional lymph nodes)

gﬁgwr adhle z%sﬁg{egog%@e#gg ggaﬂteng pr_%%{stagisz ggﬁ@r@&%ens B& published by
e dhrsrmeti g i om AFsRssancht. ShtabonHeat Eskinh Cyfeds), TNM

CMsslﬁtaudntofn\eﬂrgesmL&n@rrsr fiftteediadn,avad). y accept ed,

uni form stagi ng system There are three

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 Tj;, NO, MO or T1-3; NO; MO, if treated properly have
a more than 90% chance of survival 5 years after diagnosis as compared to a 5-years
survival rate of only 10% for patients diagnosed when distant metastases are already

present.

In the sense of the present invention early diagnosis of CRC refers to a diagnosis at a pre-

malignant state (adenoma) or at a tumor stage where no metastases at all (neither proximal
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basic variables: T (the extent of the primary tunor),
N (the status of regional |ynph nodes) 20 and M (the

wW@e@sestsas or absence of di stant netastases). TPET/ERI03/014583

criteria are published by the U CC (International
Uni on Agai nst Cancer), Sobin, “OH., Wttekind, Ch.
(eds), TNM dassification of Mlignant Tunours, fifth

B 50 Aot TeRt0. ARE g ot ST Rbeph igertles carcinoma

progmnosi s. Malignant tunors of the colorectumarise
frombenign tunors, i.e. from 25 adenoma. Therefore,

best prognosis have those pati ents di agnosed at the

bnl erwafsrred agdodivacrit NMNY T isaused S dlizgnosa R aseaily astingbe adenoma
Jiage. NO MO or T1-3; NO MO if treated properly have

a %rore t han 90% chance of survival 5 years after

di agnosis as conpared to a 5-years survival rate of

Dk ﬁrl@%ﬁr@ﬁerrﬁ@,tﬂlSMRCdb a&gﬁ&éd WM&ﬁﬁt HzisSﬁcﬁl’Vét fully grown through the

Prudal ane Wi BrbrS e ag Pk ndgie s i tRb paf othes organs or

atrul¢tama esd imvatedai.qythat dingnagivanmade at &y(stage fioma [;:0N0a40 to T3; NO;
tmio V% where no netastases at all (neither

pro r’rsa? 04/ 057336 PCT/ EP2003/ 014583 -6 nor

distal), i.e., adenorm Ti,, NO MO or T1-4; NO MO

%@fcﬁig@ﬁ)@dﬁ! meﬁgoddﬁ(fét@ Q@r’cﬁé B%galtt 1&19%&1&1“15 Ha@ecﬁl on a liquid sample

e err i men o, di.agnose

gv rivid {1081 a0 alst@fg} %3 ethpds FRPERrom the art NNMT is

@p@ffﬁﬁll}eﬂ).eaduhal fr&:RGhis $iqdidag ipdetsh wsefia bpectfrbimdihg ¥gint.

fully grown through the bowel wall and thus neither

the visceral peritoneumis perforated nor other organs
dr spesific hinding sgent és, iergv,aad exteptior éor, NNBAT, adlea@m biding o NNMT or an

?ﬂ% cgrt tP RN agg 1;&5‘% H artlm whpa}%‘lﬂ ate WS CferrNQtpeaﬁc is used to

ag nosti c net
fnicabe 6@& Ather hwmlﬁecg}ﬁs ipsesgaisiadhe smzple g apa&glalﬁﬁarély bind to with the

‘Mﬂcﬁﬁ'g heentl §eliR dord NRIMIRNA 1evell ofilely 8lan 390 1ctdss réRtivlyf RRPAsidered not
fromthe art NNMI is specifically neasured from

t“ﬁf‘ ‘Mtqui d sanpl e by use of a specific binding agent.
A specific binding agent is, e.g., a receptor for

Wﬁﬁ%h}ﬁﬁe& %S:Q r%%?%orl)% %Sag%'v%b?{iy %gctlv%%ﬂf RIW’&' O}"he term antibody
sefersi thiacpolyclonad antibody, adibenedond) antlg(t&}'e frapingnis| dcsutke gntlbodles, as

WeBIS R geneué Behs&RR 'c@mgasm thethiffinG a6 ARk JF B mbbey
with the 15 binding ag peC|f|cfor NNMT . | evel

of less than 5%cross-reactivity is consider ed not
An@ibbllies AR 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 used for the specific isolation of antibodies.
By these means the quality of polyclonal antibodies and hence their performance in
immunoassays can be enhanced. (Tijssen, P., supra, pages 108-115). For the achievements
as disclosed in the present invention polyclonal antibodies raised in rabbits have been used.
However, clearly also polyclonal antibodies from different species , e.g. rats or guinea pigs,
as well as monoclonal antibodies can also be used. Since monoclonal antibodies can be
produced in any amount required with constant properties, they represent ideal tools in

development of an assay for clinical routine. The generation and use of monoclonal
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A specific binding agent preferably is an anti body
reactive with NNMI. The term anti body refers to a

w@olgobse@l anti body, a nonocl onal anti body, fPEERIWNI014583

of such antibodies, as well as to genetic constructs
conpri sing the bi nd| ng domain “df" an anti body. 20
Anti bodi es are generat ed by state of the art

rocedur €s.~6&.,g., as ri bed.in T| ssen Ti j ssen,.
BRESEHM i aoSuf i ASmFBR8, S RRHAE e a8 i vt anothr
01ede0dd ¢rhleoditnehe book, especially pages 43-7&

El sevier, Ansterdam). In addition, the skilled artisan
is well aware of methods based on i munosorbents that

darthpekillsd grtisen Wil eappprsidts inew) St NINDHL bas hean islsaiiBed as a marker

%Ync,thhﬁstﬁeﬁﬁﬁ %[‘%het 88g4a! bt TROT alRhY1HORR)s AR bOAMER reach a result
and he rfornance in 25 i mmunoassays can

e
EHRERE @ t({ 'Itﬁf A& Verpfnts Squ];hg pbeéags Inygatiqn; gyor ,gzsq,m%ﬁ,e alternative
amrﬂegvmiegeh&atea@tﬁbaeb ag@beiumsed. Sacipsesegies convariNeiagiongst others the
yctl h%ant eb (](iil esrer]c;;\e se din rab1 its Ogamgeg immunizati
ed’ verbPe éarllﬁ E1RS g’gpSPy@f’ Al Cant' i &% on.
Nt@ma@iwéltf,éblgﬁtlnswuzﬁmn alse, kgpownats DA vaxgimatian prayde used
wel | as nonocl onal antibodi es can al so be used. Since

nmonocl onal anti bodi es can be . produced in_any_anpun
ﬁ@a dgagigreeph theokiid rempleoplipined drom ey indipdeal émncubated with the

fﬁc Elﬁ@lln abéht 36 WRWET Qﬁﬁgrﬂon@ftlo?@ a?ﬁr%@iﬁatfe(i}’)r foriAti6Alof a binding
routl erati on and use .o noc
%féﬁﬂﬁﬁl@é REPOSSS ed ol BTG, A greliled arisan

withautriyhiaderaive effalit ogn éwily Rientifysadnippropaatt immubatsory&inditions.
anot her preferred enbodinent. As the skilled artisan

wi ||l appreciate now, that NNMI has been identified as

As welinad stepwiacartinggo abetrmthomdltscﬂesedllagh@preserafmm@on the amount of

bl Ie&% 'nYé%sﬂ&@éI %nﬁ%rﬁ%tééﬁﬁﬂtﬂeodlﬁﬁ%‘%ﬂ ot EiE! UM thedskilled artisan will

conpar able to the achi evenents of pr esent
PRRISHRTedierepse nERgHIsane flichhmea%e §1%er aa{lwte%f specific binding agent

ORIt EnEles bld deicBed By ddigil Hﬁﬁ%valﬁuﬁﬂtbﬁbkﬁﬁcﬁgé €35 Tijssen P., supra, or
TR TR ae Lot R St Bl KR S

I muni zati on. Alternatlvely, DNAImTunlzatlon al so

{ E&%\% %%\Hgm %Qfe{:éc&a tlg ?Eg ( o%ﬂ‘@a@&x 5581%%“1‘1‘1&&1%%5@395 first specific

biRding egant i tlhedt toecaptge JPNME v the waE isleatehe second NRRaific binding

ldg’éiﬁ I wiieR & 151 iSto DR R R G &ily [detctBbleQuRfl oA the other side.
brndi ng agent NNMI-conpl ex. Suc%’ condi ti ons need not

be specified, since the skilled artisan wthout any
iARtaaitioned aﬁém it }Qﬁrsquiﬁiﬂgl/y B&ﬁrfbhlﬁd/ tiga Q‘I‘Nlﬂlﬁpdfa(ﬁﬁfd @kssured from a

bat t ccor t
G S HRERL BB pm el Bl Ro SRERE R ' Blopsy sample i
acq)umi tofpply dmmgnker NNM"Ssm ﬂ@dilgmosm of CBCated to the
di agnosis of CRC. As the skilled artisan will 15
apprem ate t here are nunerous nethods to neasure the
anB preferge grﬁ‘g@ilfqe@t ﬁeﬁmth@d a@j@ﬁ{mg to the present invention is practiced with

serum as liquid sample material.

In a further preferred embodiment the method according to the present invention is

practiced with plasma as liquid sample material.

In a further preferred embodiment the method according to the present invention is
practiced with whole blood as liquid sample material.
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NNMT- conpl ex all described in detail in relevant
t ext books (cf., e.g., Tijssen P., supra, or D anmandis

we@rooalos733eds. (1996) | nmunoassay, Acadeni c Pr eBGT/EP2003/014583

Boston). Preferably NNMI is detected in a sandw ch
type assay format. In such asSay a first specific
bi ndi ng agent is used to capture NNMI' on t he one side

Pietai "t SOBL SRR ennfy LA e SR eR ol Bl pisan to entin
abigdidmampheasovélk Sush daanplAélqnehdﬂmé cfrqm otoo] alse r¢paesents a preferred
éﬂﬁ?&hﬁh{]g&&cﬁﬁg&o%?gl Jqﬁ entOMT can be measured from

I qui d om an i ndivi dual sanpl e.
No tissue and no biopsy sanple is required to apply

W’H%réi@rii?hcm of Nolifife @@Bﬁﬁdssnﬁﬂlo@BQo t1§hu@ samples, leads to the

prefg re nmbodi ment he met ho accP ng H.§<ith ¢
SBoP Al SR D Agiap Rk GEROAREnfor 8¢ bt lgied, the inventors o

theq;libsténsmﬁahtﬁ)ﬂﬂ&ﬁve sudlrisingly teeh ublehe detpetgireteireNNMT in a bodily fluid

enbadi gent the method accordin t he

f%’i’;@ﬁtﬁ‘%ﬁ fgre SUIpLisAg etgcy RLA ﬁ%gsa?r%e {a})s d?mgﬁs%gltte thr?rtJ the presence of

MM @l sudhnliguiflusantpde Obtaelfl@i' ﬁ@m e-nbmdll\hdmﬂ qahebm@ﬂﬂddted to the

Q e.fepsent invention is practiced with
aﬁgﬁéﬂgﬂgo%)g%ﬁl?qgfd sanple material. WD 2004/ 057336

PCT/ EP2003/ 014583 -8 Furthernore stool can be
Rhﬁ@@dl@ﬁtd NN\M‘I‘ |V@ﬂ§gt’é@tYé§1VKIﬁl@g’@cerbé ARdsk iektabitkhad pr&bures, e.g., to

0 res as well
Hiftsthcattiests Fanct O SO Riepsh o Roivamit egReRaliragedures
enbodi ment according to the present invention. Wereas

ﬁg%pr Blat I on @l; c{y t%:lﬁﬂﬁ/l'gr 8’1}103 ttﬁﬁrgs(}\ﬁ\ﬁvlt[‘ y}ﬁ'@ééﬁt or absent) or

Bntif ¢ |on
gmrartam\eal (NWR‘exmcumm @mre*gnetcﬁrlrrmnmqatissgue sel ect ed,
the inventors of the present invention have
surprisingly been able to detect protein NNMI i
Blsaryring {hgilerel Siprsfean NEVH hasrowih FieY afYgASReYs b field of CRC.
Qﬁ@ﬁf(ﬁ‘@' 153} h@uﬁﬁ@@ﬁﬁdférﬁéde eltnbaﬁmﬁdm@, heepreRme 1ﬁffentlblh|MElaltd3 to use of

5?,(%@& Igmfita {Eﬁ%riergft%) yle, ti}?@&%ﬁB%lgg \éc':)lg%ghé éance& g:om a liquid
Aahple obiadsedt foorhiivindividinalgr eat advant age can be used in

establ i shed procedures, e.g., to detect col orect al
cancer cells in situ, in biopsies, '

iThentierohmatlsr oeplecale i pgngmpég:ate tbet@péﬂgqusyd lgygl of the analyte NNMT
30 HRRAYd £OmMWAlill SuttBShn! AR il Pnb @ the/ '\%’eﬁeﬂw/ﬂ_f CRC.

present or absent) or quantitative (NNMI anmount is
det erm ned) i nmunoassay. Measuring the I evel of

Ml@feqieﬁlaﬂiﬁ\lﬁ/ﬂ'efé’iﬁéﬂ torry eie v@klymarkea NNAIEanl shd earlylidaghisb df colorectal
CRC. 15 Therefore, in a further preferred
§W%58|nent the present invention relates to use of

The use of protein NNMT itself, represents a significant progress to the challenging field of
CRC diagnosis. Combining measurements of NNMT with other known markers, like CEA,
or with other markers of CRC yet to be discovered, leads to further improvements.
Therefore in a further preferred embodiment the present invention relates to the use of
NNMT as a marker molecule for colorectal cancer in combination with another marker
molecule for colorectal cancer in the diagnosis of colorectal cancer from a liquid sample
obtained from an individual. Preferred selected other CRC markers with which the
measurement of NNMT may be combined are CEA, CA 19-9, CA 72-4 and/or CA 242.
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protein NNMI as a marker nolecule in the diagnosis of
colorectal cancer froma liquid sanple obtained from

waroostizsé dual . The term marker nol ecul e i S uUSPOI/EP2003/014583

i ndicate that an increased | evel of the anal yte NNMI
as measured froma bodily fluird-of an individual marks
t he presence of CRC. 20 It is especially preferred to

e novel marke [ he early diagnosis of
bc‘) FE0PEHS Trgents He Bie. ‘{e“{:l ﬁ&eé‘%tﬁtb PHIBE @AY WA npy@ppssays, usually are
baprpemdéds ird tlsd fmni‘ bf: anit, g esaptises tthe sgdeild lﬁiﬁ@in@gagent and the

0 CRC d| ni n asure nts
m repgelifs. éeq \Nﬂ %}F%lé]rngl ﬁs%e rese 1on therefore also
otldtey tomar kemsinofogicrlCkiy edmpusibg atilesd ane rspd;lﬁd bxadmgt agent for NNMT

il L3Ghark FRIGONE Bt SrsuredheMGE RRAE, 10 @ f urt her

preferre i ment e present 1nvention relates to
the use of NNMI as a marker nol ecul e for col orectal

Q@ﬂﬁ@& bf‘aQ@sﬁ‘% 'B@Jt'd%@crYMeHrb ROt ORIveBpdSling @Pdrﬁ&bﬁlls%cs (ROC) (see

f t nosj's of colo cta

ehcaly Foin 31 o @%ﬁgb@ G Einghom: soisD) 561377). The ROC

graph\is a phdt.of B ef eier sedmaedt)e‘qieeﬁcﬁjz beﬂfs feRilting ﬁk)g{ SotMriuldusly varying
conmhi ned are

%&&Q‘é}&ne@“gﬁw §F e é‘f%rrané%ng%é e'?/?b“’ngom 057336

PCT/ EP2003/ 014583 -9 Di agnostic reagents in the field

%e S ﬂemfp&f&hﬁﬂw 8f Q%M&PQJ teKF%léﬂ"éHE@ Bﬁ‘%?sa&’ié%no\éﬁy ald¥acy, or the

best™ provj d rmo

i fosesraci C@&é@fuwbléctb intgicHgcaljerdevanigsubgeoups. Diagnostic accuracy
Msdrbﬁfh\é te@BABIHLS td @&Hécﬂ?%itﬁlgﬁﬁhftﬂb mlﬂf&enaéoiamoan the subjects

[NRTIC L VP .

hmhgnmgchgemt for NNMI' 5 and auxiliary reagents for
measurenent of NNMI. Accuracy of a test is best
described by its receiver-operating characteristics

IRexch cpssethe RQE pliit depigts theovgrlapbeteen tredwoaligitibiitions@y plotting the
SdolsRivitFReMhs 139 ]%e%ﬁﬁ?t} forGhe égrzglete-rxlaﬁ%e%ﬁecigiroﬂQﬂrekﬁolas On the y-axis

pl ot of, all specificity palr

he sensjtivit
fsesgmﬂtwlwg Of ﬂ%ﬁﬁr%a?ﬁl tfo’flﬁﬁﬁﬂynd #inedgs (Ryrabereditateoppsitive test results)

(ﬂMIﬁBél'- bbhﬁie@beﬂtlvé henﬁﬂibbf @f rfélﬁkgﬁegaﬁved @ésﬁ ré&h&@l] VeHis Bl also been
ma nce a orato r

L er[red %ooa[s é)é)ﬂlggﬁ}’ é)a?sgr&cs; of s(eﬁsg or ZSBP SJ{t is caPcuﬂlged solely from
d[trarféciteti)subgrasp i Py tlsubpds isghe fuisce -@sitive cﬁabﬂlgn, el espadificity [defined

hﬁ{ Sof f%@?gégtﬁe' fes d\ﬂ&?/‘('ﬁ@rﬁxer 6@@&&%&%@@@ 1%\&%& of false-positive

ty to cor i'ngui sh
E%H]d? {i Bnis e index ¢ wpeceﬁcsty and, dss cplgulated. ergirely from the unaffected

WHMbp. Beak @hd Biic L XRITRIR-JoBRIvE Fradiichsdirs @RS ElaRH ent1rely separately,
Eg)gs gg 6I¥ee {?ztglisé&l{lg%%')g rg%g télp:?elé%letga gg@égs, {t}:zpeﬁ%ﬁylg‘? 1% ?ﬁdepggdent of the
grevhlendeusf dissasdin the edmplegEddhepoint on the ROC plot represents a sensitivity/-
specificity pair corresponding to a particular decision threshold. A test with perfect
discrimination (no overlap in the two distributions of results) has an ROC plot that passes
through the upper left corner, where the true-positive fraction is 1.0, or 100% (perfect
sensitivity), and the false-positive fraction is 0 (perfect specificity). The theoretical plot for a
test with no discrimination (identical distributions of results for the two groups) is a 45°
diagonal line from the lower left corner to the upper right corner. Most plots fall in
between these two extremes. (If the ROC plot falls completely below the 45° diagonal, this

is easily remedied by reversing the criterion for "positivity" from "greater than" to "less



sensitivity versus 1 - specificity for the conplete
range of decision thresholds. On the y-axis is

W@ emgiosizsé ty, or the true-positive fraction [ de¢T/RRWOXNG14583
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(nunber of true-positive test results) (nunber of
true-positive + number of fals¥lnegative test
results)]. This has also been referred to as

Hihy o dic Yerody CRSUBHERD YiF siresgng HETdr bt BOPS B Foige the bigher
ﬂnunhﬁwaannﬁymﬁméhwtfalse positive fraction, or 1 -

specificity [defined as (nunber of false- positive
resul ts)/ (nunmber of true-negative + nunber of

Quesenyrnsnt igod to queniify $hq diagnostie acenricy @éx labpratory test is to express its
Egﬁ&lnfldn%b by a asﬁgglé ﬁuﬁiﬁ&c ghabesdt @&hhfo% ol;eﬂ ‘ﬁ{@aglﬁg is the area under the

naf f ect ed gro Because e-
R8Iz Blop iy onyentiqny f #iea ISaqlwaB@aa %él sftltela nehtqnﬁ &py reverse the decision

$ﬁ9&6 @bt s0)DYakiss fwlgte betviees t1.0 Q&ﬂ%&tssef)&@ﬁbﬁ WP the test values of the

LT L BT R SRR Bl o o

@aiutd)eTlR(Ee@&mS noe derendrngy «'zn 8 pmmctl]av pblytion afpeeplbt gichyas the point
[ it e

gl%tsést goo{l{e ng) (%%thg VerBi %g%a% %8@5 'bgg?lﬁ B éﬁ?% ﬁlot This is a

awentipies dcﬁqupbvﬁsemtessleg @f h@vy chse theR@O@lef ivto ﬂﬁaxerfect one (area =

pagses through the upper left corner, where the

true-positive fraction is 1.0, or 100@6(perfect

sensitivity), and the fal se-positive fraction is O

(Migidak atiligpeictble wavely narked NKMIO hed beal agodsedd frDEorﬁpﬁﬂson to and in

SEmpialipE sy S Euahhe i) CER e Sehish bR e analysi
(RO Ziveigh dirdt., dref Camopbelle G.,tCirt. Khenp 3@ (19939 B61-667 n&his analysis has
IMQ?H %&5‘? toﬁ vl éhﬁn@d gQﬁér}@% ?Ittpg(ﬁ‘ﬁls{l of 564 gaﬁ'@ﬁs e:fchffrom patients in

tTHr% N(?»sM%a@pwpnoem dHmieY; lre*ev“é4f andigr W@I@rSﬁY@w @ﬁ metastasis (N+
fa88/0r BEE), hhd héalthy bo@dls, %ﬁﬁtﬂehi han" to "less WO

2004/ 057336 PCT/ EP2003/ 014583 -10 than" or vice

versa.) Qualitatively, the closer the plot is to the
lf[ﬂh[é&hagrﬁ)ﬁﬁc esthed badeleoh in@ﬁaarrem%he oD WNMIT! alane i adshpafison to the

t}gbl sﬁ?@ mal§ ERRYS onefe fs l?eoe fouﬁd 33 taX at Iieast as %ood a ‘diagnostic

agnosti ¢ accura

|at:cs1raqore(sefn@mmW@pecl&na psofilg) as dqmmehrated he theowea mmimthe curve.

gl obal nmeasure is the area under the 5 RCC pl ot. By

conventi on, thlf area is always > (if.it is no

J%é following expmples s qyee;qeeussﬁuqq&ﬁ éw%g ﬁa@ digie 1) Prowded to aid the

M@Hé&@&naafggﬁ tllihepr‘éééﬁﬂ inkeRtid) B ©6é scap@afxahﬂcﬁ i sef fokfh€in the appended

et Cramaloct FrapaRAT e st e FSCGrERATIGH: fort withou

kbpﬂhngﬁbneﬁkspﬁhefﬂmeawmues not depend only on a
particul ar portion of the plot such as the point
closest to the diagonal or the sensitivity at 90%

tioni ofithe n the entire plot. This is a 10
guantitative, descriptive expreSS|on of hOM/cIose t he

%%:urg I1 ot Is E:?gutreh les}Po%vrsfaet(}:qtnca examgfe Sta2D- gel qoaded with a tumor sample
(left side), and a gel, loaded with a matched control sample (right side)
obtained from adjacent healthy mucosa. The circle in the enlarged section
of these gels indicates the position for the protein NNMT. The apparent

molecular weight and the isoelectric point of NNMT correspond to the



Cinical utility of the novel marker NNMI' has been
assessed in conparison to and in conbination with the

we@gdoalobizahied mar ker CEA using a receiver oper apOI/EP20¥e14583
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analysis (ROC, Zweig, M H., and Canpbell, G, din.
Chem 39 (1993) 561-577). Thisanal ysis has 15 been
based on wel | -defined patient cohorts consisting of 50

sanpl es each,from patjents, ., 1-3; MO.. -8 . . :
orogressed t BBieHcy! Values qf?gaér}g?% F flggrqlgbo{fgpes?gvegiiﬁ’)’ls Ryptemn was not
met ast asi s (detectabielbptheldtne meatiob himdiealhy mokosaol s,

respectively. The diagnostic nethod based on
nmeasur enent of NNMI al one in conparison to the

Bigned? i shed Figrtec? stomm atypisel srampbeeha Miestrantioth e geliwas loaded

at least as gARGiQudiRIMROHIE cokffe@LCHIAGY tissue and adjacent healthy
(sensitivity/specificity s denonstr at

rofile b )
the area und€titiohasgugiam E?ﬁtéemaka w%%é%mcegsukévs B; subject 29:
references, fetine s Dhlics A nhjendof dolott a, DrukepApandiadbject 40: colon

to aid the wunderstandi of t ent, i nvention .
Lhe t rue scoffe IR eiPHefee bl ROPIATS i the, BHEREL B gested. using a
clai ms. 1t ipolydded stidotanthiINMD deflingatanen sorgaininggumor lysates are
made in the S wBe i spasit 1 NP
fromthe spi fr?{d?&ge?lq?]}?g ?ﬁ?/aer%tg?%ﬁr}a%@%%%%a}?pt I, olr#so Wlt,h.N.' The
the Figure Fmgtkes lanemogtaining agpeigeuler voishicerotely sigpdard is indicated
of a 2D gel, b} epEethdairBwandidared theqRlton iblthE keldfdRd NNMT band.
and a gel, loaded with a matched cantr o]

sanpl e (right
side) obt ai AEATPPHATIRIFLERRE SHEHF VRRA! At 25 PR top et NANT, whereas
circle in theanent abgimasentld ba detdtedhiasthe dghtes from adjacent normal
i ndi cates the_ position{.or ' NIV .
apparent 30 %’B&%G S%ure' R{él? atﬁgg%\%;%gésgg glé) P@é\{g@gn pt)%rfl%‘i tissue from
of NNMT cor r esdpoatil cancerrpationss 3G9 sy 3EB out of 14 subjects tested.
PCT/ EP2003/ 014583 -11 theoretical values of 29.6 kDA
and 5.56, respectively. This protein was not
detectabl e by the sane nethod in healthy nucosa.
Figure 2 Figure 2 shows a typical exanple of a
ﬁﬁ}&ﬁﬁ{oﬁkm- The gel was loaded wth tissue |ysates
rom col orectal tunor tissue and adjacent healthy 5
control tissue from4 patients (subject 27: rectum ca,
[AY@s B, subpech;#3:dil ELEMUIbeRathiMBR shifosd®] 6T HiadRhonium salt
colon ca, Dukes A, and_subject 40: colon ca, kes
BSA pr esence beYInKpgum; PbupE sanpl es was tested using a

REAyC! onal 1 ablblenfftdry MNMI serum Lanes contai ni ng
tunor |ysates are indicated with "T", Iane]s
Thispnqpane-sulfonate)

&GHARS ni ng n6H-IB-Chelamidaprepydsdisnsthylpmmenio
TNi§6r | ane Qoni®{INuitexige Mol ecul ar wei ght protein
d

standard is indicate
DTT

dithiothreitol
EDTA ethylene diamine tetraacetic acid
ELISA enzyme-linked immunosorbent assay
HRP horseradish peroxidase
1AA iodacetamid
IeG immunoglobulin G
IEF isoelectric focussing
IPG immobilized pH gradient
LDS lithium dodecyl sulfate

MALDI-TOF  matrix-assisted laser desorption/ionisation-time of flight



by "M'. The arrow indicates the position in the gel of
the NNMI band. All tunor sanples gave a strong signa
w@roolog73posi ti on of NNMI, whereas al nost no SPQIEP2003/014583

could be detected in the |ysates from adjacent nornma
control tissue. This strong oVE%éxpression of NNMI in
tunor tissue from 15 colorectal cancer patients was
shown in 14 QM&H@Eaﬂﬂn§HbjeCts tested. Abbreviations
ABTS 2, 2' - Azi no-di - L&gnzthlazollne sul fonat e

di ammninﬁfﬁ}’i»a?l"f 'UB@A RE serum al bunin 20 cDNA
oppl enent ar y,dMNg
&3 (3- Cholanldopropy ) d|ne%wélannnn|o -

fFfopane- suP@BﬁﬁY@Pl PH§¥ sul f oxi de DTT
gt hi ot hrei t ghospEEAuBLRYARR di ami ne tetraacetic acid
25 ELI SA enzy ne I|nked i munosor bent assay HRP
Rbr ser adi sh ﬁ@?@%ﬂ@ﬁ@@tlAA i odacetanid |gG

rffgunogl obul faﬁlcptraﬁs@%lohssgﬁgrﬁct ric focussing 30 | PG
I nmobi | i zed pH gradient 'LDS |ithium dodecyl sulfate

RREDI - TOF matadivmnalodeeyl edfafeaser
desorption/ionisation-time of flight WO 2004/ 057336
PCT/ EP2003/ 014583 -12- mass spectronetry MES nesityl,
2,4,6-trimethyl phenyl OD optical density PAGE

pol yacryl am de gel el ectrophoresis 5 PBS phosphate
buffered saline Pl isoelectric point RTS rapid
transl ati on system SDS sodi um dodecyl sulfate
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WD 2004/ 057336 PCT/ EP2003/ 014583 -13- Exanple 1
Identification of NNMI as a potential colorectal

W@ a008m5738@mr ker Sources of tissue In order to PCUPEP10D$014583

tunor-specific proteins as potential diagnostic
markers for colorectal 5 canckt; anal ysis of three
differ ent ki nds of tissue using proteom cs nethods was
erf In total, tissue specinen from 10 patients
E‘E‘ﬁlﬁaﬁ- ng from col orectal cancer were anal yzed. From
&kenhifipatidnesiAINNM s dpdtémetiab ndlotdces uendey pragkener e
collected fromtherapeutic resections: tunor tissue

> 80%tum)r) (T), adjacent healthy tissue (N and
osa from adjacent healthy nucosa (M. The

Iatter tvvo tlssue types served as matched heal t hy
conty ol l es. Tissues were immedj ately snap

I gpden t%nl cafity TRsfifia paoteing e potntial diagndstie gpagkers for colorectal
pArRe6 G641 of TR mﬁeﬁastqqlmsaﬂﬁ@ﬁﬁdlsﬁg Pb@bARA tnh@h&8Bivead performed.

criteria. Tissue preparation O g of frozen

ti ssue were put into a nortar and conpletely frozen by

In eptaldtissue spepdmen frbine 10 ipserss wefferingl fvemicobdedtal caher were analyzed.

?gd’n%%{l?h ﬁétf 318@{ rng ,qgf?er&{} %19 {yg ﬁm\:(%g%ﬁgct&r’é}%%era eﬁ’ué resections:

saro@otissge 62 A0 tumene(T) Gutiasleat bealthy Eissye (N keend Rmpped mucosa from

5%)@&@1@ ﬁEdl@n% S{ﬁi)@g)’e'% 82(5 nﬂg{if%ﬂ?ﬁb t@é E{@.{%‘ty?%grv\c;%gs ?%td?@c;lshealthy control

@‘1“&%1 S. %'gﬁ%‘ifé’f‘ﬁrf Spinesls oZep hbesec@@nxa séqﬁed at — 80°C before
prdcedsiig) Tudhod wak didgaoded By deisstholbgical stibiract ed to a
sucrose-density centrifugation (10- 60% sucrose) for 1

h at 4500 x g. After this centrifugation step three

Hisawd prepsratiene 20 obt ai ned. The fraction on top of the

gradi ent contained the soluble proteins and was used

for further analysis. |Isoelectric focussin él EF) and

&8sl At fogen tigspe wergpuigpta hmosias p@dlg@mnlew%f opndydiquid nitrogen.

Whi Risd Whs fflﬂ%‘lzgdqmﬁl@ mérfarMdisiSided % Me 1RENY rv%ﬁtmez%lf/v) of lysis

FoEton e St L e B, D Sl O B54E Complee
Ammmfréer IRthrIatag:EosdeNG&é)H I\Mhhmhmi)me Gartaicsy, SLBbbAET3 550]) and

SR s DS PR e o
ﬁnﬂﬁdhabemogsn@rmre Mbm;t@ryw o Gendraseyderfsisy lcovirifiggation (10-
E@% suchstbY Y&t 1 oSyt Afs0d h@%sp{ﬁ&l 't]:ﬁ% tgtﬁg%éﬁlon s-{%p%ree fractions were

vol ume correspondlng to
pbirimse. b& raghpagen ippofthe amdv@rc awamedsls@sq ublgprateins and was used

sqalfufth@nasisused to rehydrate

Isoelectric focussing (IEF) and SDS-PAGE

For IEF, 3 ml of the suspension were mixed with 12 ml sample buffer (7 M urea, 2 M
thiourea, 2% CHAPS, 0.4% IPG buffer pH 4-7, 0.5% DTT) and incubated for 1 h. The
samples were concentrated in an Amicon® Ultra-15 device (Millipore GmbH, Schwalbach,
Germany) and the protein concentration was determined using the Bio-Rad® protein assay
(Cat.No. 500-0006; Bio-Rad Laboratories GmbH, Miinchen, Germany) following the
instructions of the supplier’s manual. To a volume corresponding to 1.5 mg of protein
sample buffer was added to a final volume of 350 pl. This solution was used to rehydrate

IPG strips pH 4-7 (Amersham Biosciences, Freiburg, Germany) overnight. The IEF was
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30 PG strips pH 4-7 (Amersham Bi osci ences, Frei burg,
Germany) overnight. The | EF was WO 2004/ 057336

wWOEAAUBFBEO3/ 014583 - 14 perforned using the foPCDRPIVG3/014583

gradient protocol: 1.) 1 mnuteg to 500 V; 2.) 2 hto

3500 V; 3.) 22 h at const ant” 500V giving rise to 82

kVh. After |EF, strips vvere stored at -80 C or

dérrf %(ﬁ}edyusyngetﬂﬁ gﬂ%)a\?%glia egagrqtocbo alt f%%@gﬁéﬁ% Oé g]eﬁ) 2 h to 3500 V;

Y éa,h B ConsvntS3 500V iy riseotd 8. 16Vh. 3dedr JER, st wer? sfred at ~80 °C or
DDT (15 mn, + 50 ng DTT/10 M),

an?ﬂ?él%&gotgﬁgfﬁl%(%ﬁlAA (15 min, + 235 ny

i odacet am de/ 10 M) was added. The strips were put on

1@015% 1y s]ve-legdyl Itl?em;tﬁ? %%eslr@ﬁgat&l“ﬂi @@ﬁlﬁgrah@n buffer (6 M urea, 50 mM

Eiiert Sioclotatoey, 26 o8Py G Berigh 10860015 i, + S0mg

DET[V\HHQI) and @86 ﬂkﬁhﬁkﬁrﬁIAﬂl’((ﬂS afial Aed5 @V@fd’dagﬂimidel 10 ml) was added.

Cal |l oid St|n| Ny tro , 0 .
KBY e el cant7 o M neb B 557700, deproporess ot 1
B/ gdlikinrl hend theseadter atal 7 Wg@e‘iubﬁcquenﬂ%dhe gélaiveredneé (50% methanol,

L8 R 5 L RO v,
Kadsrahe Genmaeh &) Nop RCeibd 43-6101al | spots of the gel

were exci sed by a picking robot and the proteins

.re i(defnt i fied a?y MALDI - TOF mass
: e P BHitker Dal toni k
GrbH, Bremen Ger rmny) For each patl ent, 4 gels from

e A A A e
thirym.sdA@oGemm% anohen)s ;iotasldttm eBppati ofghe gel were excised by a
gicﬁn%rrgﬂét' E{:Hdl the Q{eﬁﬁ??gseﬁf & ﬁieé&?ots&yerﬁt tﬂde?ltlﬁ@@ﬁz Sl\gj(\eL I-TOF mass

protein N speci fical expr
hecaprghy| V 1%9%

t
o g Palienik (GrabHe Brgipeny §zermany). For each
?ﬁiéﬁ@t algele frén hﬁa'thhmr %@ﬁbIeOWel%ocdmfé@ withl 4 tRRr &ERrom adjacent

Rafit At s aricpg teEe 4 s ye’pots corresponding to

diffemmiaﬂ)aéxpmemabprotdﬁxsaﬁp ftheis Phean prc&tmdﬁN MT wat fobodicelse specifically
E;g:irggg %t%%yt @ea%?%s@{dhe unor tﬁglget %{dwnNMectablekin healthy control

orec cancer
Bﬁ%‘?éit rhemw w\ﬁgowh greay ether proteips - fualifindras asendjflate mearker for use

ﬁﬂ&b*&iﬁ%ﬁoh@oﬂ&&%r@&ﬁ%ﬁﬁ&@em of serum and plasma and
bl ood I'evel s of NNMI' by i munodet ecti on assays, e.g.

V\ést ern Blotting and ELI SA. Reconbi nant protein
§Q2i on |n E. coli In order to generate anti bodies

benerwn Of 1es h1e co ore %gll cgrqce?'fmat Eer IPI‘O?CIH NT\IM? S

Polyclonal antibody to the colorectal cancer marker protein NNMT was generated for
further use of the antibody in the measurement of serum and plasma and blood levels of
NNMT by immunodetection assays, e.g. Western Blotting and ELISA.

Recombinant protein expression in E. coli

In order to generate antibodies to NNMT, recombinant expression of the protein was
performed for obtaining immunogens. The expression was done applying a combination of
the RTS 100 expression system and E.coli. In a first step, the DNA sequence was analyzed
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performed for obtaining i munogens. The expression was
done applying a conbination of 30 the RTS 100

wexpaessson systemand E.coli. In a first steppCT/RR20DMA4583

sequence was anal yzed WO 2004/ 057336 PCT/ EP2003/ 014583
-15 and recommendations for high yield cDNA sil ent
mut at i onal vari ants and respecti ve PCR pri mer

%ne " Uﬁ%ﬁﬁﬁ%n grtls fké{ ﬁ% el& §b§% %% tq%gfix% éﬁ aél& respective PCR-

pumeir sm«emweommﬂetsmgabm ProtsiEmp ert R&'Srlecdintfih destem. This is a
n T

%er}g{r%g%l?lgﬁéﬁsﬁe%se& Eﬁwcggwo Ee}c])eﬁ%k'ﬂac&%)s ?}I%i(;n§ @%hﬁnended primer

peiEnites R E200Engoli baﬁamemslﬁ%@ewfa%%nﬁwag fRecke diagnostics

Gt MBI &R TeAh Sy, (at. N, 818526 DN st @helale Nhdak PCR templates

Sogh BeNA GG 1ot R e ta?i cRPigon gbhe nusfeotide sequence
\Mdihg for-thé NNM@T;&GteiIDWaﬁmédJ Bdrew e@ﬂht—]ﬂbﬁ@éte@iﬁ)n andhgter purification,

in contal ed.a
B PR PO T RS el ThSp Ll g B pt pppidepiined. a1
stepefipmald(SR tm erambsxd)etaeldtde@wlm mercearried dubaccomiingtodha gnstructions
BPtﬁéﬁah@ﬁEtﬁ%t TR@?es%QctiQf oRLE %ﬁtltlalfn?ﬁ all t1)1'§cess_?5y T7 regulatory

respect | ve r odu cont aPnl n necessar .
%QRSa(psqryoteﬁé&q%h@al( bipdmstsite and | T feupinatas) wap slgned into the pBAD

P vte@bfn(ﬁﬂit@d@eny\ﬂ@rl@hﬁl@e@ehﬁh@y t g, READK Z5901n) following the

vect | pvi.tr rl sruhe, German
FSBORSHReTS FISUEHET nEor FEMATAR GFBE 16 1ot b eseduences, the
Eatistaxp mas sramsfousied gntch &. Tali rEigal aDd ¢) eaidésnc 83V, tdheal., Methods

PRI (189 R R ool S Rher bRl 1 bt or

pootg)expressiothe transfornmed bacteria were cultivated in

a l 1l batch for protein expression. Purification of

i s~ NNMT S| on tein was done fol ng standard
grls@eﬁtﬂne BN Fasien at%eleown#?neafpﬁﬂe wing stapdardyprocedures on a

D chelateacolithh. LBl@efI?Q!Dﬂ af Badigrid hgtRX p6 S i th‘é%ﬁipﬁﬁsﬁlp’(fector for the

S NPYAT P Rrotnanest e by e e By Lhe Fbpelstwpsyresuspended

firy $ysss bwuffedre conteinitgaphosphateh pEiphat 2 M piia8iddym7chibride, imidazole and

?‘ﬂ?@g&'ﬂé@ ﬁhk\g% gz r}ﬁogﬂaglglg%%&uoé ﬁsn]‘tjgh Bfltrg-gﬂliffag(@o ifSoluble material was
Priesed bvéilghﬁmeﬁaqenw#ygatm ped pypermajintspesapplied to a Ni-chelate

cRidnkdtb&iaisiit efluaid ThB GolsHREKAAVARE] WaR sé\eeh Ibed vbRinfes of lysis buffer

-chlate chromat o h|c; col ym.. The
?'%l onesd B Yashes i e tla%sﬁfeppw gﬁ% ang Utea. Finally, bound

hnligeawed ehitedvasines phdsphate biuffer contafingiSDISAthdehasd baidetions.
pH 8,0 and Urea. Finally, bound 25 antigen was el uted
u3| ng a phosphate buffer cont ai ni ng SDS under acid

t ij ppddnaltantibodies agamst e ™MNMEht | bodi es

agal nst the NNMT a) | muni zatl on of mce

a) Immunization of mice

12 week old A/J mice are initially immunized intraperitoneally with 100 pg NNMT. This is
followed after 6 weeks by two further intraperitoneal immunizations at monthly intervals.
In this process each mouse is administered 100 pg NNMT adsorbed to aluminum
hydroxide and 10° germs of Bordetella pertussis. Subsequently the last two immunizations
are carried out intravenously on the 3rd and 2nd day before fusion using 100 pg NNMT in
PBS buffer for each.
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12 week old A/J mce are initially immunized
intraperitoneally with 100 g NNMI. This is followed

w@tdioensB3neeks by two further intraperitoneal PCT/EP2003/014583

i mmuni zations at nmonthly intervals. 30 In this

process each nouse is adm ni st¥red 100 g NNMT adsor bed

to al um num hydroxi de and 109 gerns of Bordetella

gfgt USSi St Subsequently the last two inmunizations
st 4 OBE i nt r avenously on the 3rd and 2nd day

before fusion using 100 g NNMI in PBS buffer for

gﬁg&cf%ﬁoﬁg& éé) é éﬁ%@éﬁ% /eugcf)?%ﬁg /tér)n })gagg ?uns]gr% ﬁfglelg%elgfﬂﬁ R according

tcCeliigi g and MijsteineCs atlpdsiin Ainyrablogn 72 €198) acibokmithigprocess ca.
10053 le&LeellFof tRMEnMuhSEE nbusCare IM%&HQ@% bt ERApEIBh O 8l1s (P3X63-

G a5 AT B s A e E T e e e
Wuﬁied_lffﬁlcé exléiﬂﬁ RPRﬁXﬁ@Of’mé@lgnﬁ %hgﬁtlﬁ@al Qﬁ’ﬁ?ﬁﬁﬁﬁh (ﬁ@@) and centrifuged
centr e n a an ) . e C ar . .
Fifin L itERan e S e A TuE R0 Hutietiin P ABGe Pt sediment i
galtly leesened §iREBpingntimt @EGr (infalepabhr waedphit 4060, M@k, Ddrmstadt) is added
. ' b . ' i .
38y Tt St RreT Ry URST OBk ABh 252 A B0 it
Feb lictdded drop-wdgstat 2000, teperaiure pathins & pgripd iog 4oy Afterwards 5 ml
RPNIINeLe doRMinRhd ehdol M isAldted d% tHan W&t PR ahike@khoroughly,
th

. RP 640 i s added ,
ﬁﬁ%ﬁﬁwé éma‘t’lﬁ? &a%#%@rﬁéiﬁgﬂ\if Eg‘féﬁ s apd sHbraggntly. egntrifuged for
tll(i()jl‘hir(lj Afé 1400 Wk 45 GﬂhTheQE%Mmélﬁ‘é&) celbnii ﬂgké}g upGi%o IEIEHI 11940 medium
added. drop-w-se within ga. 1 mi.n, mxed thor.ou
FRtRR BPe et Pl ladP et <Rl OREREym (100 mmoin
byivsenihare, [1y1goehazasdringeid ROV 1640-rii0Po ECSH d@taylenkid &aC100 U/ml is
I@&d%s%gﬁ@aiaﬂl&%grgﬁg{ﬁcmk?n up in RPM 1640 medium

contalning 10% F sown i n hypoxant hi ne-azaseri ne
sel ection nedium (100 mol /I 15 hypoxanthine, 1 g/ m

%/ﬁ%ls e4.i edi ; tdBE’{}ﬂril%eﬁ*QrQ:ﬂtQ%s ReSkestddNfoR! E@i?& @?ﬁb@dyAl\?@MT-positive
. S aade e | ro actor. e

Bt Ssfet ae <PRRyPoEUF AL LS Patisdyf pgpns Of a Huorescence
sqdatetlicell sortdrblodiiis Pdids gpaii inkerkeukiprd atd0g il tsuddsd &5 the medium

?%g%&%%gdcgg{,ev\ell cell culture plates by neans of a
udrescence “activated cell sorter. In this process

again interleukin 6 at 100 Umnm is added to the medi um

Eﬁnﬁuﬁogémmscﬁ&%ﬂ Y@ thE dell m%#@ﬁﬂkd.n@s i sol ation
fromthe cell culture supernatants The hybridoma cells

obtai ned are sown at a density of 1x105 cells per m
The Ribid b4 Qellsnatdhived afn§ominnatng ddiy FESxa0cells per ml in RPMI 1640

le }uln]; o tauen(iing]c o %C%aa%%l pitrglifaerafteeJ £ I}tcﬁ&s gnTQ fermenter (’ﬁ?érfnodux Co.,
Wertheim/Main, Model MCS-104XL, Order No. 144-050). On average concentrations of
100 pg monoclonal antibody per ml are obtained in the culture supernatant. Purification of
this antibody from the culture supernatant is carried out by conventional methods in
protein chemistry (e.g. according to Bruck, C., et al., Methods in Enzymology 121 (1986)
587-695).
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Verthei m Mai n, Model MCS-104XL, Order No. 144-050). On
average concentrations of 25 100 g nonocl onal anti body

w@ee4/057336 e obt ai ned in the cul ture supernat anPCT/EP2003/014583

Purification of this antibody fromthe culture
supernatant is carried out by €onventional nethods in
protein chem stry (e.g. according to Bruck, C., et
y 121 (1986) 587-695). WO

Z S F -14583 -17- Generation of
pol ycl onal anti bodi es a) | nmunization For

, a fresh emul sion of the protein solution

%g%%ﬂhﬁﬁﬁé protein NNMI and conplete Freund's
adjuvant at the ratio of 1:1 was prepared. Each rabbit

p@slméuhfmgﬁ ZefHed édaulllom of@he pREteRMILSHEAQN (R0 BAKE protein NNMT)

90. Bl ood was drawn and resu
|C°F{IHR9|‘FE zFéF‘mﬁQ %@gﬂwﬁ%tr at the fatio Bfpbl | YehPrepgted. ach abbit was
ﬁﬁmuhizb@dnﬂhm @K afihle @gnudsio Bidd s 107, mwhldfao(;am hed) 9Q.fBlb@5was drawn

SR RRRRRRHA R s hThO AT bR AR BER T bt cxampes 5

40d €ne vol unme of rabbit serumwas diluted with 4
voI umes of acetate buffer (60 MM pH 4.0). The pH was
usted to 4.5 with 2 MTrls base. Capryllc acid (25
b} wification of Ia%anwmg&bu s feqrm Etbbut sspLmibE sequgrE] precipitation

Whtﬂ%@?ﬁc 8did hid M moNid@lsuBlem n the sanple was
centrifuged (13 000 x g, 30 mn, 4C), the pellet

di scarded and the supernat ant col l ected. The pH of the
Sup evluaicestirablsissettinuedseliluted witth4 bylutries ofatatdie bulferf(6@mWI, pH 4. 0).

I
T RN I e
sm addqqigdm -wise undeopigniaye stigdng. i Afterot0 ming the samplaiwan centrifuged
%) do@txe% 30 Qgh' BE) BePe ?olgét i8dcardeA GRA &Heashg%a%t Eollécted ¥ pH of the

reci ImTuno ul i ns \Nere col
g@?ppqemg@p rdé]hlSt@é(g@ S)bydhe adgliipmyof 2 rls-lyﬁsg ang filtered (0.2 pm).

supernat ant was di scarded. The pellet was dissolved in

$Rp SEEOEIoG AP A b S erlbar o PSP B DAL 108R PePiqys iring by the

dﬂcﬁ)-ﬁﬁ,@ addigion ofa Mamﬁr@lllmnckuffaﬂetsehaeidn(tﬁ a2figaiconcentration of 2 M.

gg& i SRl BOIOKEH B Rk Al S BRNEL P 5000 x g, 15 min,

PO4/NaO—I pH 7. 5 30 m\/INaCI Per m 119G sol ution
50 pd Biotin -N hydroxysuccinimde (3.6 ng/m in

The supernatant was discarded. The pellet was dissolved in 10 mM NaH,PO4/NaOH,

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

Biotinvlation of polyclonal rabbit IsG

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

to the same procedure.
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25 DVBO) were added. After 30 min at roomtenperature,
the sanpl e was chromat ographed on Superdex 200 (10 niV

woRM2PBENaOH, pH 7.5, 30 mM NaCl ). The fract i POI/EP2003/014583

containing biotinylated IgG were coll ect ed.
Monocl onal anti bodi es have beeld bi oti nyl at ed accordi ng
to the sane procedure. WO 2004/ 057336

ﬁCT/ EP20 ) i .0 )ggenyl ation of polyclonal

cimas abbtrd— | gG was brought to 10
ng/m in 10 nMNaH2P04/NaO—| 30 MM NaCl, pH 7.5. Per

Hﬂ)ly&lgﬁlsdthit Ig@w@bﬂought to 10 mg/ml in 10 mM NaH,PO4/NaOH, 30 mM NaCl,
% X|Pgen| n- nmet hyl car bonyl - s- am nocapr oi ¢ _aci d-
(S3

% J%@l Sﬁ’ilm Quigh digoxigraénré-@imagfApisatbenyl-e-aminocaproic acid-
rcecggg‘gﬁ‘@ ¥sti1'c?§och§|83 ngm%ﬁgs, ?\g%?nnﬁ%eéég g?rarﬁglé)éd Ca't MNo. 1 333
@Hé (8 8rrg/ ol W DMSD) wenstaddech pifiied 30 misaprrode femper&0e:, {eGample was

cont al}_%?%y gl%g OXI 8‘?&%? Z?Oeﬁg ﬂlﬁg ﬁ\@@ﬁ Q! ﬁlf;@ﬂf éga;cg '38"MM NaCl). The

fpetiomis @watlalrmrg diggnigggylértai,@(bwew colledted. ddowwddnal antibodies have been

e Bl Bl o AP R oPERRE K human

col orectal cancer tissue using polyclonal antibody as

enerated in Exanple 2. Tissue |ysates fromtunor
g@@é@ and healthy control sanples were prepared as

WaskEh Blifﬂtm% fb\f\e Eteagt&ioh. of NNMIIUQ }ﬂhﬁﬂﬁdo%rg&ﬁl cancer tissue using
stern re carried out using
P@S‘@‘gﬂ%nﬁﬁad%aﬁﬁeaﬁ@ﬁﬁ% B‘ExaT%Ielvﬁw trogen, Karl sruhe,

Germany. For each tissue sanple tested, 10g of tissue
T;ssa:ﬂ?sams feom dirhot ednples anechealthgcdifoAGples were prepared as described
wtroige( SDS sa Ie,, buffer and heated for 10 mn
Safpy eR REP*EPun on 4- 12% NuPAGE(r) gel s
(Trls GIyC| ne) in the MES running buffer system The

eﬁ’eg{epﬁ % )%etrje car Qu P ed r%Qte%t equipment of
r oce ose 1-I nVI SX&%
IﬂVﬁM@hoKalﬂArdhé,ﬁt(rm“y.t F(ﬂgsad) tlamd sam@ler\mma;aomg OZ('mssue lysate were

%lﬂl?cné fn? %%k} I(IBEX§ w@%ﬁi@? a%?nf?c%g% z%r}?lﬁ'eate% for 10 min at

%fﬁ (Sajn-pBIs oedre biuocda A@MW@AngﬂS XTTIWIVCIIRE)th tBehMES running
l Sr %-‘Dblg?lweﬁ%ra%QNéﬁo ein mu(%J It I MLy balnﬁtecP ooﬁ/tb nitrocellulose

ycI Ser UM (genefat

sﬁmm@dlsmgrth&aﬁnlogerz)(@mﬂ Bidt W166ul1d : (mte&génL And the NuPAGE®
Roti (r)-Bl ock bl ocking buffer and inpcubated wt

rangberddter systqoy, Therpembraneawers wiashed ddisresdn 8B 54@953%|Eween -20 and
El%@lé&i With f(%ﬁW@d@ﬁocﬂﬁ?blﬁﬁr %R%:l 1;icCal kY hROHPE, RENFBRY, Germany)

bit antibody was_| abel ed wi an PQOD- conj ugat ed
gm% Thsqrimary antlbody, polyclonal rabblt anti~-NNMT seérum (generation described

in Example 2), was diluted 1:10 000 in Roti®-Block blocking buffer and incubated with the

membrane for 1h. The membranes were washed 6 times in PBS/0.05 % Tween-20. The

specifically bound primary rabbit antibody was 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 hour, the membranes were washed 6 times in PBS/0.05 % Tween-20.
For detection of the bound POD-conjugated anti-rabbit antibody, the membrane was
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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sheep anti-rabbit 1gG antibody, diluted to 10 mMJm in
0.5 x Roti(r)-Block blocking buffer. After incubation

wo o004051360r , t he nenbranes were washed 6 ti nesSPCTEP2003/014583

PBS/ 0. 05 % Tween-20. For detection of the bound
PCD- conj ugat ed anti-rabbit anti%bdy, t he nenbrane was
i ncubated with the Lum -Li ght PLUSWestern Bl otting
gubstlr%t e (Order-No. 2015196, Roche 30 Diagnostics
nnhei m Gernmany) and exposed to an
HU1So fad tlegmegshramdrit oA NNMT 20 8dm@ 6 383 and plasma samples.
PCT/ EP2003/ 014583 -19- Exanple 4 ELISA for the
neasurenent of NNMI in human serum and pl asma sanpl es.
For detectiontqf SANMIT invmansepurreon plasimgn eandpiidsBElSAgvas developed. For

SANEW £l ﬁécﬁ&l%%@ﬁﬁféeﬁpﬁﬁuoﬁ%f thé& é‘lﬁ’t‘i-‘NI@l\ﬂr?olchlonal antibody (see

etecti nof the a en aliquots of . the ant
% ARied merwr%%fg Wi Julotis apg Qrﬁe?%gez)n FrsPectveli ugat ed
with biotin and dlgoxygenln respectlvely

gﬁslf}% i dl Q%dﬁ%'i‘wgﬁj Fﬂlfﬁoglﬁr {ch‘rg(%te Ia]i%‘feq apeﬁl\\ﬁ(}%? 18§ pﬁnotmylated anti-
WM&’Imﬂmlormhantﬂmdy 61060 Iﬁih ati 10 gymi i ) miM iphosphateMpH 7.4, 1% BSA,

%%ﬂ?éf dnd @ i—%?ﬁé’een %%{0 Eﬁé 1na97a%c{i’1 %%@/gﬁi xﬁasljfe@ t-ﬂ%f‘&%}nes with 0.9%

i ncubati

Wah, Q)l%)o?gwqqg@o W s W%e'[thgemcgbated/@rﬂsh with €ithereaserial dilution of the
k&@ﬁiﬂbﬂa@@ E&EmZ(s& Phdohple b} B?&aﬁ’da‘i@ rahﬁifrﬁbll With Alu@dd $1BEna samples

et E%n‘%n“gslr th “[i‘u?l{‘%??@&f\@ﬁﬁsﬁte od a%%qg CHifhs0.99% NaCl
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Astwiacye dvasr gasesees] by analyzing individual liquid samples obtained from well-

characterized patient cohorts, i.e., 50 patients having undergone colonoscopy and found to
be free of adenoma or CRC, 50 patients diagnosed and staged as T1-3, N0, M0 of CRC, and
50 patients diagnosed with progressed CRC, having at least tumor infiltration in at least
one proximal lymph node or more severe forms of metastasis, respectively. CEA as
measured by a commercially available assay (Roche Diagnostics, CEA-assay (Cat. No. 1 173
1629 for Elecsys® Systems immunoassay analyzer) and NNMT measured as described
above have been quantified in a serum obtained from each of these individuals. ROC-
analysis was performed according to Zweig, M. H., and Campbell, supra. Discriminatory
power for differentiating patients in the group T1-3, NO, MO from healthy individuals as
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as a marker nolecule in the early diagnosis of
colorectal cancer froma |iquf¥l sanple obtained from
an individual. 7. Use according to claim6, wherein
the early diagnosis is nang ég sanple derived from
CRC patients in the adeno atep Use according to
claim®6, wherein the early dlagn03|s is made wth
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cancer.
2. The method according to claim 1, further characterized in that said sample is serum.
3. The method according to claim 1, further characterized in that said sample is plasma.

4. The method according to claim 1, further characterized in that said sample is whole
blood.

5.  Use of protein NNMT as a marker molecule in the diagnosis of colorectal cancer
from a liquid sample obtained from an individual.

6.  Use of protein NNMT as a marker molecule in the early diagnosis of colorectal
cancer from a liquid sample obtained from an individual.

7. Use according to claim 6, wherein the early diagnosis is made with sample derived
from CRC patients in the adenoma stage.

8. Use according to claim 6, wherein the early diagnosis is made with sample derived
from CRC patients in stage Tjs-3; NO; MO

9.  Use of protein NNMT as a marker molecule for colorectal cancer in combination
with another marker molecule for colorectal cancer in the diagnosis of colorectal

cancer from a liquid sample obtained from an individual.

10. An immunological kit comprising at least one specific binding agent for NNMT and
auxiliary reagents for measurement of NNMT.



