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WD 2009/ 125303PCT/ 1B2009/ 005782 METHOD AND APPARATU

FOR DETERM NI NG A PROBABI LI TY OF COLORECTAL CANCER I N
WA2EUBIBRW CROSS- REFERENCE TO RELATED APPLI CATPONE32009/005782

5This application clains the benefit of US provisiona

applJ i 1 i [

or SF RN R ATEr ndn BETRRNING g ¥tk BTy OF
2008. The ent IC@LORBCEALCANCERIIN AISUBIECINal
applications are incorporated by reference herein.
TECHNI CAL FI ELD 10The disclosure relates to

CROMIPREPERINGSE TOIREL Ah RBPDIRASTIONS determ ning a
probabilTity of colorectal cancer in a test subhect

Morldisapplication glains the fencfit 9F DS evasipral aprlisation 61/123,798, filed
AprAROAI0BE YSESs UK Pl‘-o%is?&ﬁl ikath d19r23%339MR3 IARG1 11, 2008. The
colorectal cancCer in a test subject by neasuring a
entifegpntents of both pryvisienabappdicatiqns eriuintaspomted by aefershice lpzein.
test subject. 15 BACKGROUND Col orectal cancer causes
655, 000 deat hs worl|l dw de per year, nmeking it the
TECGHBEIed- FIBEdWi ng cause of cancer-related deaths. It is
the.third nost. frequently diagnosed cancer in men and., ..
workBis SO Tt SOERIATES A PO LS S dsypiitRe & probabilty
of cHIoRidtaBtArRBy ihidf ©étisUBjeét M@r@,é_arﬁ%lax{ye\ﬁﬁd diSABsuERLAEs to apparatuses,
Soci ety. Cancer Facts and Figures. 2008. Atlanta:

kits Apsh meghods derfHagnosing sglarestal cpicer i a Apsb SHRjg6t bgneaspring a level of
one SPMmbfL YnE PlodiBts fSLIbAPSE RORYL subfesy, 070 new cases of
col on cancer (53,760 in nmen and 54,310 in wonen) and
40, 740 new cases of rectal cancer (23,490 in nen and
BAGKGReUNH wormen) will be diagnosed in 2008. O those
, hearly half are expected to die within five
yedldoredtal daneerldaides 535000 dsathnwdl@8idarpee starmmbkidg it the second-

R TADE  e J

menldr@hwomeéd Bl the YniRl Stdtés sidecanies| aslerallNpdparlation Qifétihee risk of 6%.
fact that a large proportion of cancers are detected

(Amgricans (g9 elofiatat ensragaets aadchiewsst )48 itigia rfsmerign Cancer

Socieiey tThe YARERAR  CaBENS I8y CRIRAEs that BRR 188 fd Gt cab@ of colon
treat. In addition, identification of col orectal

canqep (R3e60dn meatand 541348 dn womenband #ht40neneeasesofirgetalscancer (23,490

. r s .

oS50 97 288 R By S8 81 o, B it ar

expectddap ali¢ withiodneeramt Incthe [United Statayas 2608y an £staated §0,000 men and

redu . 3Q the ri.sk of devgel opi ng,.nor.e advanced . )
womgn Wil e O cander of The colon gy rpsli {AMSHCHh GABREE Sggigty 2008). This
highSinafislitftratd @§ daé aDlkastSin PattttbaBd Ifact Kk atiede tppopvadtidrL 8L cancers are
survival. Localized cancers (Dukes's Stage A or B
detefizg 8t SeUSIEAT SRESp TG 164710 VRE B6h Of QIS SIPlosehen the cancer

is mop@Idsfficiieds aRal. (HPWheRion, RleAlifcatibn Rt doRitbStalN@iBerdatf lale® stages
year survival rates of 55%to 60% and only 5% to 8%

congomitaatly apgessitates tharsheretreatment, sugjy as radical colostomy. It has been shown

hat AROQEAR A6l 6P FARCE Tat Wirlitr BIEEY LR AEDRIY red

t atf.i ve year _span.t o Connge)cﬁ?rg%a& l\/hggaér é ll\ﬂ% Cl:é% IC%Fgr{e Hees

the gskfaleveloping nare adyeeseddiseiset 4nd heaoe rskeofideath fibmi the disease. Stage

s SR 50 FARSEly AP AL BB FLBPL s Dy A or

haveal excelidént pragaosieof &9 a93 %t divk geareadgiaral (Dekas’nSidge C) patients
shaul d mar ked re t j nci,dence, of _gdvanced- st age
navE T Be i Bah it S5 okl i BED 4 p AR FRC s Bl IRe stage

screening in 2005: status and chal | enges.
Gastroenterol ogy. 2005 May; 128(6):1685-95) and
decrease the current costs to the nedical system

Thus, the Anmerican Cancer Society recommends that al
Anericans age 50 and ol der be screened regularly for
colorectal cancer. Unfortunately, only a snal

fraction of the population at risk is screened for the
di sease (Mtka M Col orectal cancer screening rates
still 10 fall far short of recommended | evels. JANA
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opposed to not having col orectal cancer, fromtest

data representing a | evel of RNA encoded by a ANXA3
w@eme/12330H| ood of the test subject, the net hodPCT/IB2009/005782

conprising, for each gene of a set 30 of one or nore

en sel.ec fromthe istin f ,
canfF A SR TS, THeRE Yponm RGPty Bl NnP Y- Colon cancer
sur\ﬁmaiéfwnh thel irWeAmetc £t Jofft Cohimi(ted ornpdikyr sivgh keditibh 8taging. INCI.

(e)??é ta a mat henmati cal nodel derived from positive
200821t A18£0-44200)- r SFedeEent festtorserpen for plorgqral carcstieriayy allpw carlier

treaﬁﬁéh@ dhoukll aRckLly I?étmé@ ﬁl@ntr{cﬂiencceu%lf%n&a\étdég colorectal cancer
col orectal cancér, and from
(Rapghoff 1@@0%!@820@%@05%@6%@ atin v@0@dnt stafhs dandy challenges.
[ I
G RLGSRRY, s ML S0 Bl B0 TARE R S BE Bl 1o the medica
systemnc€hys, wieeAmericdarh€ammzt t$ematy| maémnmnttsl thatSali @ymericans age 50 and

termmn rpbabj | i that ntin .
oidgt s T barilallafl. Baclony G dToBioll GRACA b5 Raction of e
poppladion atidkOstrécnkd httive dischsé (Vitk DM bﬁldﬁaﬁﬁtchx\&r §&éﬁrﬁn§ rates still

?atﬁ; aﬁd(b) Seg\ti ttin t he grobabilitézthat dat a
fall &S ate rteptﬂ'@mgnq gyels, 2003 5ek 483 3%9 ph 2@,ea(§é:urrently available
scre@Ring GRARGHRSrelyRird ﬂ%uﬁﬁ%ntl&vﬁraﬁﬁﬂé aBd/of @Sﬁlyaﬁgotﬂégs bR associated
t he negative control data, wherein the probability
with ppaccepfablyt lewt pagiamtsomplinraspanddns araassorsatedhwith snggxf@emtthe@llth risks.
dat ont.r ol
t neo oAy ANl e B RO N A £ toF PG B ERRE ftude fecal
occalahbved test (PP dtbxibde migmoibsiapy, d@ibd‘ﬂ‘ ewttmbt arinoeenema (DCBE),

ccordi ng.t o another as i nvent i
and; LA Po vk BB B BRSNS d cancer i
indipidablaliver thy agbaf 56 dadnetiv dre onsiddded part dASarC MePdgRCriskl population
ncer osed. to .not having_col orectal cancer,
incljid) g ST HEATLY. P SIEAREPRIGEATY BYRPCRH, SHQIPTONER oy ton years
and% mgv&? fi®e yBarl| P& lﬁFh tibe (Ip%%ittloﬁ WheRCdne dr Iﬂﬁ)r«‘:"?ci:nhijembers

n(‘{)rlsm g conputer-inp erren ed steps of: (a) applyin
ha"? Baq gplore@al cagedraa eolPRASERNYHS rfe,catnmmé@d eVgBY TWoarFarsyasih follow up to

FOBPSI El %1&%'&0|Eagﬁt)§th]: {egtgrl‘fiﬁéﬁts 1ch?thﬁéa§V8‘ft L%Mecal occult
encod € gene I n n contr ol
blodthighting BrfE@U aow @anm@wty, aaquires smuﬁegatdlcle'ywdtqthﬂr restrictions
a,l ng i f_RNA ncoded b e
oS SEACH BoBAE b AR Ik SR n
colanasopy aravmere bansitive that ﬂlemihdrcsadndﬂfﬂdlﬁbthbﬁs §ifice they involve direct

. determni a pr |I|t thatd tare sentin

VIS‘taE%FEIPn t%\maﬁt 8 3}? H&)%féfﬁre g‘ﬁgtﬁ qe tlag {@pociated with
ip@Sdigrifi€ant 8iRhdvahtagdéd asigmeidesdopt and b@ ROy a8 b6

0 égal?a "and (b) agutPultgltﬁlln opy @nd S8lof ﬂyy t hat %l?gtnvaswe

Progegiyics whichi cagsezsignilicant tv Belcayjingpanydpdividuals to opt not
to Gﬂ{éﬁﬁ R%gsrécenﬁﬂ'éﬁdé@%'cfe'eﬂlﬁ C&%E&Rﬁesd at &rgﬁ@%og%?'t @nly allows

t he hegative control data, V\,her eln th
visualization 9é theadistal partaof dlag ¢@@p@rﬂdy=nt:@catnhet ctmit B urcletwt»ntargﬂ fraction

o ctgtﬁctg?sb?!gﬂ a({;ﬁ t%yt %%Pﬂ? El%v%l}{g e)‘?a%bjgtgé&queg@ali)g ong, g}gtaefttlre length

of thxagodar, iscassampppeteih b cigndficahtfailug rate lfardeodceibn of¢uderectal cancer. In
ccordi.n n er aspect of the.inyenti
aaafigRe P gonY eBRhiErBREGE rimotic dnERen meflghis and may
resqbrr if banbndlalltyyethhtaim@hbattm@, su€lsds uidemal inteagnaC pérésresdml
er as o g §§§Ot havi ng col arectal cancer,
f r oYATIONE PPIH § BRYeRESRProRgsed Wndhe priey arkfex colpresdal sapger testing
a ANXA3 gene in blood of the test subject, the nethod
conpri sing conputer-inplenerged steps of: (a) applying
to the test data a nmathemati cal nodel derived from
positive control data 30 representing |evels of RNA
encoded by the gene in blood of human control subjects
havi ng col orectal cancer, and from negative contro
data representing | evels of RNA encoded by the gene in
bl ood of human control subjects not having col orectal
cancer, mhereln the nathenatlcal nDdeI |s for

I 1. i I T T L o
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5 PRR&A gene in blood of the test subject, thereby
generating test data; (b) providing negative contro

waolaia/128ps esenting a | evel of RNA encoded by tPeT/iE06/005782
in blood of hunan contr ol subjects not havi ng

wsing e B gt e Ll T R IF o feigped M Auna s e

al. ?%H}&ﬂ%{é@rfogew aﬂég’,ﬁ%orﬂoﬂabldﬁectdmhaﬁﬁ'l ﬂg;yw?ﬁhﬂri]te&vﬁm Cancer
eve RNA encode n 0 of the test
Epl%eab?legfomagkw Jhey %qqanéstw(t(g 35 oF)- RN et‘RPé?PéBeSiGF fgyccessful,
would ﬁaeetﬁe authndge%qt cull Vg CPmEA1Qisaavitisel %fEHH sttmtfmgnor art
col orectal cancer, wherein an indication by the value
methagst by Nistuee fos|examplRARE beibg dedetively nereinyasiee, inpinignallydcustbersome,
p r e
esschfifily AR 3 Ml Sonk® BT 6L RRCE WRKCInofased btient sereening
compbénch aates Hoaver, aohadf ﬂnasecappraalc%étaﬁ |demondm!atedemtoptlmal capac1ty

kel y ve col recta cancer
for GRS PE RADITBL Pk DB Sonlogoniing BB Flaenieid for an
impfoved hsthaisprddterifinihf e jﬂ’bBﬂﬁmy dfnactsredtalncdnbé @ 4 Subject based on
grogtded a method of classifying a human test subject
analysis gblaod MREETs- t o have col orectal cancer than to not
have col orectal cancer, the nmethod conprising: (a)
determning a level of RNA encoded by a TNFAIP6 gene
od of the test subject, thereby generating test

i PR R AU 0T 5 R R

prot2Bilicpf lcolore;talbjcemes im@t sdb;mt rtgscdo bwmew¢l dloah nradters afhdolorectal
) pl test d a.and to
candef, IR 5 ob ST UEE V) Bt b piter BRAbod Gy qpemptiis

herew| ue |nd|cat|ng whet her the | evel of RNA encoded by

t he, ge in blood of the test subject hi n_ ..

t heA‘t%Q g @fonﬁﬂﬁpeéhe%%‘g dn‘ﬁ’?“?rhé‘ e Qr‘?‘?‘fﬁ’ﬁ‘l ad%ﬁ‘ﬁ Egﬁ}gﬁumng a
protfa@ility Mat & Hdh&Flest sQBfect 1Y icOBrectl Q4REeE & oppataas not"ﬁll@fn%'c@lorectal

an indication by the value that the | evel of RNA
cangshtbeiagthed comangjagdor each gseriold sat nE Oteeett mons gengs sstogted Jrom the

I h

B0 AR CY PP, LD AR pRU G PAIRTE WL VNI: (0
detegraiming acleed stff R4 eiroded dy balgenetinddoarbioé the kest puliject, thereby
genQ'QtY Cge{égt c%ltae gﬂ)glroslg[}lge os}t ?r&ohtg r}{%L erlr'egézgengclg%vgfs (?]tl RNA encoded
by l[hE: egeaatin i biowinof hmnhrhebﬁirolSsubfeotsl Mgacd‘mﬁeblalj caicer, and providing

| assi fying a human t S e likely
neg i B Fo oS Ea P, NI (ORI s 8555 g Blbpgof human
con€6lNwBjects trld€ hikeh adofeeﬁp Edrftkef) Gind (&) detahnifiy Bipiebadilite iRk the test
of RNA encoded a VNleﬂene in blood of the test
datagemesponds tonth ?ew rat datg andaqt to thepegptiye GonHQY dfta gvherein the
proﬁéﬁﬂﬁ‘:{r 'tﬁé? tlfcot@h 'd@ta &lﬁte@pcfnﬁ@ 't@ﬁl%%kl@ige RontR Hata%nd Rl to the negative
encoded by the gene in bl ood human control subjects
coningltdatpereprgsenisohe peababilitycthaictbe teseMJ ecthasaoloredtyl ganast ahepposed to

t he negative WO
not bfiRe BB o) Dol 0aar8s control data a
matAeoebing ab etmthml apéadr off) dhme rimtentign atheral meptowdiedaa [ mgthod of
whet her the, |. Vel of RNA encqded .by the ne in
cocciPERNES plobo ot € bl G SR 1R ehiaTeol] Bins it to no
haviap coldesttdd yariche tgemethbd chhprising f(a)detaminionh tevkl @ﬂmNAcethoded by

t havi n ectal cancer, wherein an indication
\ﬂapﬁegftlﬂ%‘iOC%ItheeteFteﬂvﬁte%ﬁ‘emg@%@&@&ﬁ%yatah@ ghtl%msmve
bl ood of the test subject 5 is higher than the |evel
of RNA encoded by the gene i blood of human contro
subj ects not having col orectal cancer classifies the
test subject as nore likely to have col orectal cancer
than to not have col orectal cancer. According to
an additional aspect of the present invention there is
provi ded a conputer-based nethod of classifying a
human test subject as nore likely to have col orecta
10 cancer than to not have colorectal cancer, the

o, o o T Y 1 . o
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5 RNA encoded by the gene in blood of human contro
subj ects not having col orectal cancer provides an

wo p@bazai3ndn of col orectal cancer in the test seOf/ER109/005782
and wherein, for IL2RB, an indication by the val ue

contt{(ﬂ 2&8{3}6 Iget%relsa% }n&:{%v?lgR N'%dﬁg); oet(ijxﬁ(gq,? H‘1 egezllg 68 Iqu?ﬁAgp gur%];n control

subjedte ﬁﬂﬁdg b@'lofehiﬁl gaiier, :aﬁd lptdmting)ﬁegaugaaommn tdaxgl reprasinéifig devels of
not aving, co orecta cer prOVI S an | I.catlon
RNz spesded 0¥ 1he geneen Blopd @%tcogﬁ jectsmyt R YiBE aﬂ%ec{a& cancer,

and ?J)Ql%fé?rﬁmﬂ%)ﬁﬁ{)bﬁlht&%t RS & Qhta! cBM@d%hmottﬁEeﬁ(ﬁéltiv% control data and
provi ded a net hod determ nin her a test

not Ao @eEativg cantralokanovheaeymthe sraBRURY Fth oo Sl csstesponds (o the
pos P EEfe] LAYy ARAEL AL AR i e e
subjactdhas yoldmttat canCerTag oapdsed(ei nomhamgﬂcdmteadb@nbgr a annexin

A3 ( ANXA3 ene | e of blood, ii.
CorfkaPIHY (5o abdiroRrrA RE Ry PHE GaneVied o method of
dete&ﬁin@t(’jg% i)ﬁﬁablﬂtﬁthapa hombn XesWsﬁHljedt ihes lb@ibﬁdctfabf:ellﬁchﬁa%gsed to not
encoae Yy t he gene in contro es .o 00d, n
havigg ce‘erﬁ,cralkﬁ arnsgt tiraethad campising: ( (Pe Hying 3 sla@’étﬁé.egﬁoded by

a CPECHBViE i UISSE 6! Me €BNGEYeck, Shateby %eﬁ&aﬁﬂ?t&@ﬁ&ﬁatb) providing
popul ation if the |evel of RNA enco

he gene in
posifije cortgql datangspecsertting| lgvads p§ RNAy lsagoded D %ﬁ genre It blood ¢if human
0 C n 0
o8 Ty Mt S nd Bl PSS cBORY S gpnin
levewbedfdihanngledtbgtth@gera in é»ktodsxﬁ thpman cograisulgacts notleamgdolorectal

| at t
canc&&naélflgf) cg VI nrg?g? g.li’?"rbéglf%%’ hg?tﬁé? s%jlaq% %?I!éélsﬁorﬁ tghl%e e%q[smve control
datasatimbetothe bég@ﬁde Eontriol dde, veliehdie tHeprebability thdethe nést data gordesponds

| eve] . of RNA en ed by a Ctype lectin domain fam .
to the Positiys SPntEs! @e:'@éeg Bt [j)etﬁ‘é et goneet o a?ﬁsFS@nﬁftL%Prah%bﬂﬁy that
the febt)subjeBMAL cHBrebRE cdr@¥els opposed fIIGRAHAE cordchecarae as

determined in step (i) with the level of the RNA .

ene%‘%?étﬂ“ﬁg/tot%_agm?éof the dmyentien thow is prayided agnethpd gfdetermining a
o8B AL AR 6o & o B RS Cotorsi
canggethe alethodpoinatisiog: (aj de¢tbmmihing ellevel ORRINAemcodeﬁbﬂoy ILIRB gene in
bloc%e ofte thentegths%btegt tth Srglg{) lgeeng(r)gtllaglcgsr ta (Fjogpo%{qnﬁgh ggm Y68 EJ]'Srol data
reprﬁ&lﬂ&ﬁg ldvfalstdﬁ &U‘{D‘K eaedsded |b|y\mmg¢rmnntli1mrdeof lﬁmpihoadndeﬂsmjects having

od of determ.ni ng whet her test su

bj n
colqirtal ARt 2Pl Sl BN ARy LG Bt Rpresmig evts SLRNATgoded by

the Eéhelifl 81088 RE hishaP OdHitoR bilbGetts K02 MVihS tolBrec) c@tatla lafd (19 dtermining
test sanple of blood fromthe subject;

and
a pra@belr%tbﬁt ths testidatpegorissponsiintoghe BeriivaRpniol ‘i‘ﬂ‘% ?‘I'de‘tlﬂt dp thenegative
con ?l gp[ Wherelﬂielth@ pfdﬂagﬁ%) thgﬁ'l\@ tésf]d&t!i] @oﬁ&ﬁ&ntﬁqm&&ﬁwe control data
conparin ' evel of RNA encoded
andgtmetoatbe d@getr\m mmtm? rda@t eepresents e prababilibe vhat tb¢ ttSh E,SUbJCCt has

co AP 8 Sl lpsael o5 o WO

t hasccbhiing wbjseld tanothentaspat pf) dree axentioni glereofs hlwwdng a method of

deucFPERER PEaP Y Oiok ufen dE By he® GBIt BEREr FLgpRosed to no
havﬁtfgnfglloeeo\(tj)zﬂ chicendhd ﬁxeih@%bm?ﬁﬁmgh i(#) ddtlﬁm(i)ﬁﬂg ?(Dévglsaﬁ RINAncoded by
0 00 According to. a rther aspect of t resent ..
 LYNR senoin iRt o the 9@5}%@46&% cipDyygeRRIeing ol daai B Rravidigg positive
whet her a test subject is at an increased risk of
havi ng col orectal cancer relfative to the genera
popul ati on, conprising: a) obtaining a test sanple of
bl ood fromthe subject; and i) determ ning a | evel of
RNA encoded by a lamn Bl (LM\Bl1) gene in the test
sanple of blood, ii) conparing the | evel of RNA
encoded by the gene as determined in step (i) with the
| evel of the RNA encoded by the gene in contro
sanples of bIood and b) concludlng 10 that the

g, - o, o o o o o
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According to further features of the invention

descri bed bel ow, the set of one or nore genes consists
w@boobi2RB3 5According to further features of tPeT/1B2009/005782

i nvention described below, the set of one or nore

conf i B8P ke ol Phonh shsted Boenertn i b Rlugpn contrl

subjedts ha¥ingeslered@N €4nceQ Afd picvidihg REFRGHe control data representing levels of
According to further features of the |nvent|o

RN caeqde &Y the peng, intbieodseft hugpancgostrgl subjsets nph hgwupg golorectal cancer;
and ?tg%ieﬁﬁﬁmg prOBABIIRS that the test'%‘ﬁf?n(&){;}bé(;)gn@sotoftlﬂe,r %J&ﬁfve contr(%l data and

at ur es the i nventi on descri bed bel ow, he set

not ionide BFgatiye sonfen dlatag pibstein dieprobakility that the teshslatsr eprrggpangs to the
pos L o AN 58 SN BRI LR o e
subj¢& Aac coldicoigl dzancefrlas bmmsed matom hewngéoloteetal caneert | on

el 15 DA P O g PSSR0 s o

deteb@iding’ £ probhbilitiethhny @ik fest estédt hadl cbleteaia cid’éer s£bppoked to not
one or nore genes consists of |L2RB and LM\BL

having celopscial canses therethod eompiisag: 9 deframiningslevelpf RNA encoded by
a PrH€S# pidad bp)%lh %Wthettgﬁ S§I§Ect OheRBE g&ferz{mﬁ Qest Qatg%?ﬁrowdmg positive

consists of Accordin

contre]rdate reprr@ammgel@veiﬁ Otf RNA renepdadoby dhesganebach qmﬂ efyhumpge control
subﬁ_ﬁ%&%&? leof%'éta r@gl? gﬂ& groq'gcﬂﬁ%ﬁ%%tl% érgfoﬁr%ggr}g?re%%lgng levels of
RNA rueyded by the gare lbdﬂbdyledﬁdmmmwet subjectsrm)t daving celorectal cancer;

and R o T B ¥R P PPE G e Py control data and

not tthﬂilé &hegaﬂlfvie bhted dafa, WrI]Ilere&Sﬂﬁqirode%ltﬂjl F]hat fheasti dath @i@sponds to the
a | cCa e to, an er aspect o the inventio

P“‘é‘ﬁgﬁﬂ“&ogéa‘ﬁ BRdept 1¥%§F negathvg canTol drie repregeqts thg Pf@Bilbat'ty that the test

subjE@MAR cAlorectaPéiincétad oppdied td it heviBg Bdibredlal ERL&T ences
unl ess the context clearly dictates otherw se.

30"AmseEsking: tayeior Jrther aspecti©f the, invgationy thergysnprovidgd gigmgthod of
detelffhirigCa fl§ th '

oo BSOS, gy Dot LS Bl YEEL ) bl b o s
having coletsstal sirickt, 8 method eomprising: t(fi)aktcdna@g ateyelrofRO¥A encoded by
a Tﬁ?gh‘g % 31215%10 %{ trtl(l)e PesP L{ﬁ tﬁ]le N%nérg{n% apS(e ﬁata HS providing
posmw aﬁhdrdl aiatd‘ltbpfeefmingﬁevﬁls of RNPChna)dEdl blyethe geMin blood of human

3PCT/ B20Q9/ 005782 aci d,. and t.he encqdj ng .
conly P8 TRl T Bk PRVIRE Begative $Ria) g representing
levels @ma%A ehedRA By ttke Qerﬁqmbﬁﬁ)kitdf(hﬁmﬁﬂﬁ&hhﬂ s@jedis ﬁ&ufalvﬂ@ Rlorectal

detect abl e signal Indicative of the presence of the

canqegragd(c W‘WHE%BPF@@"‘PW that the desl dala rosresporlsite fs Rositive control
datal B 8bBtol tREhdpdBvd @8] @424, IRRFein ﬁfé‘-ﬂr&ﬁbilﬁ‘fth‘éh{h@ RQPBAS ESrresponds
enzynes, substrates, fluorescent nolecules, 5 B
to thetpositive apitred date rnd mot etthe gegagisg pentiot dpia refreseats the probability that
the {éét%hqyj%t'h% gcﬁgltectqpéa%g 48 ’op gd EJ&%I lhhlﬁg c(ﬁﬁre‘é ?&mcé\'. .
abel” I's any conp05| ion % spec roscoplc,
phatwotdeng taktjll bi ﬁmhfa‘mspactt of theumeohenithead is prov1ded a method of
deteﬁrlmsl? tg;a B%lbhl%li)%p hgf’a a Ihgéngl? %ees?]sl(fbéecé g;eﬁ%) F% ta c%rgzer asoPpposed to not
hav1i1g doldrecead caicex] tHer lﬁ&?hadl cdm‘iphlsmgi s detdnlﬂﬁimgja [@el&hﬂRMAtencoded by
n1ted t of . exa b] ood, Iasna
ruiostt Shiae S Bivect JpTRHe e Ratest fif-db) ptwiing positive
f|UId nlpple asplrates | ynph fluid, the externa
sections of the skin, respiratory, intestinal, and
genitourinary tracts, tears, saliva, mlk, cells
(including but not Iimted to blood cells), organs,
and al so sanples of in vitro cell culture constituent.
Exanpl es of anplification techniques include strand
di spl acenment anplification, as 15 disclosed in U S.
Pat. No. 5,744,311; transcription-free isothernma
anpllflcatlon ‘as dlsclosed |n U S. Pat No.

N NSNS NN A . o - e o
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"Positive control data" enconpasses data representing

| evel s of RNA encoded by a target gene of the
w0 nooentizen in each of one or nore subjects havP@miB2009/005782

col orectal cancer of the invention and enconpasses a
cont;fﬂlggaéa? agpgrES%nP r%gd?eéfg ecgg lﬁlgggér{cpﬂ \?lgeﬁ ?r%ﬁm: ﬁlvgé o? human control
sub]ebug thabing yomecsan lpmet, Sant @roviging mh@tﬁre tcahtr@i&hta‘.%fep&ﬁenlﬁg levels of

[ atlve coptrol
& e pA T ganesin e CE RN, CmBOL Pt st Fouheig Saloaeets) cancer:
andec)t&E&ﬁlmﬁ@&‘ﬁro@gblhﬁﬁhétﬁﬂ@ﬁﬁﬂ daf dofreSdmbs @f the Pésitfe BR8] data and
subj ects not havi ng col orectal cancer of the

not ity {he fIeRHiVe c@ntolednid iesaie theaprebabifity thpd the t§8fi data corresponds to the

posftl‘%@ E@rﬁﬁ)n b gn?ﬂoth %earg: athR\Bhtrf dafZVe R %%dtﬁg 8&)‘6al§llty that the test
target gene o he 1 nv ntlonlna ralit

subsgtki}aec@lsreha\l/cangemloopmdm nqiahav:leg cmlbrezal cmen nventi on.

TE gl}tir%:gg&) abg) t‘urtt{ ez%ure% P\%/éleg%‘t/ i on d%saﬁgedgt}/e?cg\;é, tRef‘ determnmng of the
levet ©fiRING{ eﬁiﬁﬂad by tﬁe@ne mvBlobdbd Oﬁthleeése swbjéad ig Eﬁected by determining the
ility that the te ata is nmore.likely to be

evd FERRR, sepdaaity oy b & Hnod Srateso g Hetmhge:
Col REREdiAd t6aMAREr Fadfled Bf IHDjiRehfo Aesdbéd NEEIGHY the method of
col grectal pathol og £ or is nore likely to be
determiting the probabiditpthatdhe humpn htriabierthas solgrgstabeanserpstopposed to not
havlh%‘ébﬂ)gec@f 1¥arfkct ﬁlrrfhg; &m Eb&’ét&ﬂﬂmhg ?er\]/efs B R &ﬁ:toﬁed by the gene in
ving col orectal cancer respect
bloathpth pbpglaggm jof djuylanysybjegns Zesingt @lqecta]r cracer, thereby prov1d1ng the
posﬁ%hx&ggl %g{a rg rleée%tlgg H{e lgﬁls M&engoéel%ﬁodbtlhg lggrﬁe in blood of human
conpoll syhjects harhngi eolbfecal cancényarel dterpiniygleotle of RNe\Sencoded by the gene

) onsi.stin NA of hunan bl ood, or co si sti

in CESYSF B RRRTATRP 2T Qman eNoH noLAAL GTIBBA cancer, ke pgoviding the

negSRIREEOICTtPfepfesdrRingfthd Recls BVRNIA &tod& btk @eREindlood of human
cancer found in blood at the RNA | evel of one or nore

conﬁ%lnsé‘?,le%téHﬁ?h"é’?%g"’l%ﬁﬁtalﬁﬁ’@feér ably not limted to, an

o&ﬁ 10 ﬁrtﬁérﬁ%&eg 8P e iAEnlibrd B&cﬂ@&iebel@vn thdBermining of the

gene ene, a TNFAI'P6 gene and VO
protggy 11215 Qeatpmd%lmpcoﬂs mﬂie\mmwg @ﬂ@trolcyhta 4nd not to the negative

confr{ri:lC ne?ﬁb bg'r?g{p e){l%% yH‘EI& rl%/mg&%&g{s%& dehdedwed from the

pos@iye fcomtr(ﬂ)datapind fdors ahesa@nfrmcdduet data, whereinah& nrathematical model is

I d
for FERARR AJ° PELAMIROEAT 4t 20eskai pReel PORNAY sroadsd by e eene
conbg)on&muneepbsﬁtnzea;oh@al data MmadHpt ©,thShepati AScdatroDdhta.USi Ng
' techpol ogy. In an 5 enbodi nent of this

m Cr oartlr.
rret“h"c?&r‘{‘?g Efbraé%‘%rn?%l’?"tl b dBveabRA thire de #19t1idedpe computer-based

met86 8F FeReninHeOH ProbdbHIRY RR42S hAMaR ftedt! éﬁgfe@ts f&NEolorectal cancer as
nucl eoti des by reverse transcription of” RNA extracted

opppsedrie BPideing olnseeiel campen %qr@ fbest datp pepresgnting a lewelcHiRNA encoded
. . '

oy SRS it bRt el e SR ape) Oy e o

of ceieecnembreagdmwself:@ed zf&me@mwgntnp cbnugingesfpANKIATY CHRGED, IL2RB,

AR TR AR Tt LB 3 e o

test glatd raaeghahatie/Anaded dewadi feling pekital dontkblsdatd xeptehamag legls of RNA

encg i G s o 1D Sontt ShBERoufe oY gt and fom

determ ned simul taneously. Such nethods have been
shown to have the sensitivitéy required to detect rare
transcripts, which are expressed at a few copi es per
cell, and to reproduci bly detect at | east
approximately two-fold differences in 15 the
expression levels (Schena et al., Proc. Natl. Acad.
Sci. USA 93(2):106-149 (1996)). Mcroarray anal ysis
can be performed by comercially avail abl e equi pnent,
follomnng nanufacturer S protocols such as by usi ng

o ALC O, ~ ~l a . s
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Thus, a test subject of the invention is classified as

being nore likely to have colorectal cancer than to
wmoioohzises col orectal cancer if, for each mar kepCTEBRE090F05782

the particular 20 set of marker genes of the invention

sed t ractice the t.-ho cl assi,fyi of th
negflREcanfiph i kirteeshiie MG 67 iV G0BTiRt YRR el ruflgo g human
confrblakulg&ne nbh hbliag deoldredthle cirst, Whdiki@iCthe! htkmytical Gnodel is for
bl pod of the control, subjects not hayi ng%ﬁny
deterRiTange @t BobabibRy ethal, dptR oteBisyeting st lgveb of BRlAosnspdgsl Py the gene
con’é%n&@@&nh@?ﬁsi%e eBrd1 N¥RN ah@ Mot th Stht GREatBPE& ]l ¥ta; and (b)
being nore i kely to have col orectal cancer than to

outpy¢ingh theeprobalilitycthal datantspreserpibgonJevel of RNA enseded by the gene
. : = i ! it . ; .

conptfgcl, Bk JuD AR B b GUCESAL B2 QEHEAIR! Srerein e

prolmbiloy Swt die tesinercorfesponds teethe Ipositivi eontigd data @hd hbeto the negative

con{gglréﬁi,agrg{)r?%eél%s(eth% 8{9@?@[]5%5?&5? %Ets %&ﬁ:lﬂ%s I((j(?l\(/)feeﬁ ll gepncgrs aesdopposed to

not hiwenédledetaltdagedrol d- change in | evel of RNA encoded by
t hg% %e e in bl ﬁOd of the test S'Uij.ECt relative to
bl OFOHHNG R 2RREY &pe%tu%tj’ the iaveption e p&ﬂ\gdc.:d a computer-based
meth&d OF QeteRhint & SroRMIRY! BEY a ARBRINNERE fBjcet &aSichMrectal cancer as
according to the teachings of the i nven% ion, the test
oppassjte @pt hpyingegolyyesigraantdrkispm tesh dptavepressnnge leyel el Arencoded
Jm&& o) . . ¥
o 4 SARAGIE L RN Py W58A o fcrmpimncs
steps of:dp)eapphilingartbetesindatk 2 magematcalmpodebdesived frofn musitive kentrol data

of the Si combi nat i pns of. qne or..nore of 3 .
rer 61025 2000 PO T Sedb i arosra Tt o st having
coldrédn{b4ancENFaAt BfonafekabiiNEor{ttol dhta aépgesentingl RbEle of RN eideded by the

each t}o&i stI' c regr essLon hodel iﬁ based on éagne )
eng At PIOGH =91 GEEn CORBPhABRERTS 2ataheis, cQIoREa)f cange wherein. the

matB&ARIcARM08d] ik Forddidrifg @ proSdbiity Ghdi AAtCRPiehting a level of RNA
coefficient value). Sets of marker genes of the

enceded iyt the SengrgosTgsSRAsds fos the posigife contrakgata asfl nangonthe nggative control

R

genCLEEHPHNds (L@ B, pobikiNBEontiRIRRE@4 and TNRAItREnegeiplconbbd@s, wherein the

I TR e —

con®dDdAB: refilebeiddthe pobbi]ityPRRGAe teg\NhibjecAMNXADB]orédtal REnc,er as opposed to
; M\B1, PRRG4, VNN1; ANXA3, CLECAD, |L2RB, PRR(,
no #ﬂ#)ﬂﬂ‘i‘%‘?m‘i‘ AREEA3, | L2RB, LMNB1, PRRG4, TNFAI P6;
AN ordibd€et Bhothér? iBectLdMBE, inbPEiRGh thé?é'@kﬂ@s}idm:nputer—based
CLECAD, |1L2RB, PRRG4, .  TNFAI P6, VNN1; ANXA3, |L2RB,
methi\gi defsppining #nprebabgity g2 hagpenatest) subgest hagyplprectal cancer as
opp&@g@& not 'co'PcBE@é‘l'ca}{wlﬁorﬁwaatalr%&%ntifgg%el YA encoded
CLECAD, 1L2RB, PRRG4, VNNI; |L[2RB, LMNBl, PRRGA, VNNIL;
by aGANEAS gene fREood piBe tesprubiset, thanmgthod\sDOBrisingcdmme; implemented

steme apg%tsqqﬁ\l{fﬁ§g a @ﬁﬁ%aﬁ{%%@@ﬁ%@ﬁ%@%e control data

reprEfdadhPEvelVNNRNA leB¢ided bR gerlPRR®A9odTofHAINTG, codtdbllsubjects having

coloEahegfo?Rd rop BesatveEpRip Ueit gpprpseniqslapets phREA encoded by the
gend Egg,oodils:\qﬁ‘ﬂBhum?ﬁR%ﬁggﬂsgﬁL}ég DﬁdIIZIE%g;gBQJ%BiePR R&d?%ézo ér, wherein the
ma‘ﬁw&cﬁe@ﬁz&e@r FAGEIninpRAREALabIlGE Ahabalataciepreagnting | 2olgee! of RNA

LWVNB1, PRR&, TNFAI P6; ANXA3, |L2RB, VNN1: ANXA3,

CLECAD, |1L2RB, VNN1; ANXA3, 71L2RB, LM\B1, VNN1; ANXA3,

CLECAD, |1L2RB, LMNB1, VNN1: ANX. A3, CLECAD, LINMNBI1,

PRR&, VNNI1: ANXA3, |L2RB, TNFAI P6, VNN1: ANXA3,

CLECAD, |1L2RB, TNFAIP6, VNN1; ANXA3, |L2RB, LM\BI1,

TNFAI P6, VNN1: ANXA3, CLECAD, |L2RB, LMN\B1l, 25

TNFAI P6, VNN1: ANXA3, CLECAD, LM\B1l, PRR&, TNFAI P6,

VNN1; ANXA3, |L2RB;: ANXA3, CLECAD, |L2RB; ANXA3,

| L2ZRB, LM\B1; ANXA3, CLECAD, |L2RB, LM\B1; ANXA3,

P~ ™~ A I~ 1 R A IFNA NSNS A ~NI =~ A ™~ 1 NSNS
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WO 2009/ 125303PCT/ 1B2009/ 005782 In one aspect
of the nethod, the | evel of RNA encoded by a gene of

wo b@oitgszent i on i n bl ood of a subject of the i nRENMB2009/005782
is determined in RNA of a sanple of mhole bl ood. Any

encec%? Of Bc%/ gerrieocégﬁﬁtnasr %ﬂh&ﬁg%l \r']eg%:%%rd) oyeg ngﬁj& tggl gaga;ngF control

datap B {b) Qupgtting ehe"rpbbaﬁhtyﬁﬁdttdefanepxehejmng b 1¢\&1 SﬂRN%l@&dded by the
that the | evel of RNA encoded gene of

geng eRFEATPITYA 1q the prytive eantrel datp f"é‘!:POtd? ﬂtwginhw‘mrelrfi% tibgrein the
protﬁﬁllﬁl)ﬁﬁﬁf HenEd dafd BNRsRnd S to>REPo§itif c&{tﬁ)‘f' Hhﬁrhngfnop{ooﬁg negative
i ch expresses the gene sufficientl g speci fica
contz@ datp reprsﬁﬂn@ the,probabilydthatihetept subjest has gelorgstad sa.ncer as opposed to
e preparations of isolated types of
rmtﬁééﬁ%%ggégaqgéggaratlons of isolated peripheral bl ood
ITDMOK‘II@IO emdthe, aspea pafr the iinvisitioh therelistpealiddd a computer-based

RSB, B SPAB, 983 bR B4 L gt s o

oppd)sed ko ayt levingohsemal dandeg! fosin s 0sta r¢prépatigd 4 RNel (IFRNA encoded

by RS54 sene I HORFSRE teat:,fp'g e rfl?é%rﬁﬁgﬁ%&%g&félﬁrdwplemenwd

step® bf: RAYApbr tW'il‘i’é RstlalOfmafheMatdiP Rkl &Ev&@ﬁoﬂn%@ﬁbé @bhtrol data
is effecte ¥ usi ng a PAXgene Blood RNA T

represspting h%mhs of m@p@] ayylnq gone iy hlquazfdwmarv@etr% gupjects having
colo%%?:ga}l c lﬁﬁ& 'ﬁ%ﬂf‘la%; g%?gorgéf(gﬁgﬁ éﬁ%}%ﬂtﬁnﬁﬁggelgg% ﬁ\lgx encoded by the
gen¢)e'h ohloocﬂ hef e ccopfrok lvebjecty et i lmavinga golveecqal acanpcred)vlkpyem the

rnlnln .a.l e of. a vention in
mar e, R o gt o inre ARy WS b P Bfhae B Shf of rva
encddeé byrtlie pédeaiorresponds fAKg positid oatdroRWAta BB @st to the negative control

Deterni ni ng. of . a |l evel o encoded by a e 0

datzy gL () oawugwgah%awgﬂallaftﬁ%trp@gm (8 iSPIeSRRLRE AORYeh il KD encodsd by the

gen&EdrRep&fds itdthd |ﬂ>)z$s1@i0@c&ftroy akth @S n¥1aY $he' RightiR&otrol data, wherein the
practiced in the art For exanple, the |evel of

promhwtiéﬁeb&@dewa@ Eisepapes tniheipagiEing ceirdl datg andmef to the negative
f
con%ﬁ%ﬁé%?g&&h%%&%@#ﬁﬁ?g tIH%I g@fgso l@.{g)eégfb?%tﬁ can@f ESOMﬁmsed to
not bawpig doleragtaleaneeni ch are routinely enployed in the_art
f orAc[%%}(ﬁli%w t’i c?c%%t éeﬁ%&ﬁ' ?fo tfhellrel\\//ee %08 qH?ERIAl\S ﬁ%\g dabcomguter-based
met@m of aktetrhimingny Ep’tbbabﬂltmihatbze hileianrestnatjeci aasanylomaeal @hncer as
var,i ous, net hods based on guantitative polynucl eot
oppH e B g FoTos S CapEB e B O st eRiar vl of KA encoded
by ar ANKiABedele BIBIOEY 6fCtht Fest §id;jedt, thef xﬁéth@d?E(ﬁﬂ}ﬁﬁsmgks})nﬂault@ldﬁlblemented
of RNA encoded b Sq¢£%me In a sanple. In one aspect of

stepf AE (PAPRBIPESS bt bR tiohd mipde s b ea RoRtve control dat
reprgééﬁﬁﬁé feRtls ‘6? R%g% @Qédﬂ@él‘ %%QNA baR 1ﬁ'ﬂ%ddf 6%ﬂa9rboﬁ§§ldsu§)&cts having

determ ne the | evel encoded y a gene o
colorgpted [sancsn and ﬁ@gamgatlgq tqnarof data repsesenting levels of RNA encoded by the
gené I ﬂnﬁﬁf)& péfaﬁﬁmgr?l %@59%&)8&9' xn)trﬁa%%(% %Qlo(‘é: g?) cancer, wherein the
YSI S. varil ous quantita
math@wmalembdci ns ﬁm MQ{smnﬁg:R ;moiaib;lsys shat alatai nepﬂeyemmg laclged of RNA

encodgﬁtbyqﬂe gexgtc%ﬁrgg;oﬁrgg}qg@ @ggave SOIB{,OZ gflgcal\l@d %%dt%g ngé/atl%e control
dataZ @ﬂB(bll %ﬁﬂﬁiﬁ@fﬁéﬁﬁfﬁﬁlﬁﬁ@&ﬂﬁaﬁtd ﬂaﬁrebiﬁﬁﬁgfallw ofFRNA encoded by the

exanpl e,, any one .of variqQus sets o rimers nmay be )
geng, CUEFSPY I3 &¢ thg Pﬁ?l&&%ﬁ?q@lﬁ?te and BQip 8 rte.gsmecqopgea@&» phrein the

anal ysis so as to practice the nethod of the

i nventi on. In one aspe&t of the nmethod of the

i nvention, the quantitative reverse transcri ptasePCR

anal ysis used to determne the | evel of RNA encoded by

a gene of the invention is 5 quantitative real-tine

PCR anal ysis of DNA conplenentary to RNA encoded by

the gene using a | abel ed probe capabl e of specifically

bi ndi ng anplification product of DNA conplenentary to

RNA encoded by the gene. For exanpl e, quantitative

o NN o
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ANXA 5' 5' - GAAACATCTGGTGACTTCCG 3" (SEQ I D NO 10) 748
103 3 prinmer 5 -TCTGECCATCTTGITTGG 3' (SEQ ID NGO 11)

W@3®9/12303 pri mer probe 5' - TTGACTTTGGCAGATGGCARAF/B32009/005782
(SEQ ID NO 12) 778 5 5'-GGAACAAACGAAGATCCCTTG 3

prot Bl et s s R Boetyeonqgol e and pot toghe negative

con@mlidﬁ&rremﬁﬂh& the probABiGTy TAAGRACCSALERCANSCAIGICHR] 3ancef SE6Pposed to
+D. 15) 655 5 5 '- CTACCAGGACAAGCAGGCAA-3 ' ( SEQ

not hayingSolorgytalg@nceiag  primer 5 ' - TTCTGCCATCTGOCAAAGT- 3

(SEchﬁul\pto Aothef 9%pectof he | ilPdntiBA Qﬂﬁe is provided a computer-based
- TCCGAAACATCTGGTGACTTCC- 3" (SEQ I D NO 18) 745

metdeeﬁ dgtermymingcaprabektitcAtndman: tegt splyepDhpgocolptepta pgncer as

opp%érgi& rtr% %{Qplr%ggl%/ c’l)%?gt%?lpgéelr A_?_écs:_?_ _?_%é_?_%pr&eﬁtﬁﬂég% [elv’c?[’)l Ol\fIO I.{NA encoded

by az@l)IXBJ m&xhlwdﬂmm’ @m@@@@mfk— iBeth¢SE@pridingoniplifer-ifipBmented
step? ?g (a) alpplr?'énig tﬁW a ?%T%%Tmopgi de§1 cHi'om pNg)tIVC ggntrol data

repr&enﬂwvam%ﬁy 3he £&ieGn IbllboNQf hadjan control subjects having
Col%ectﬁmmrgml E’%E HEeREe 12%%18 36 BNugoded by the

gen®lih nﬁbo@ of CediGAGRE T d Gio?’ hdv cblgrddfdl &fkerSSsherein the
3" primer probe 5' - ATGACCATCAGCA GC-3'" (SEQ I D NO
matlzep)\atlgglomoqieL2R§)rgletermmmg a probability that data representing a level of RNA

encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer.

According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: (a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the
mathematical model is for determining a probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to

not having colorectal cancer.
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5' - AAMATCTCCCAAGCCTCCCA-3' (SEQ ID NO 28) 588 127

prinmer 5' -AGCCAGATCCATTCCTGCT-3' (SEQ ID NO 29) 714
wW@2000n23383 probe 5 - TTGAAAGACACCTGGAGITCG 3'  ( BEMIB209/005782

NG 30) 612 5 5'- GACCCACAGATGCAACATAAG 3' (SEQ I D

E‘E‘jg'ﬁo)fﬁl ﬁb%o SZth%‘p gép@étgoﬁt e iy I C?gcére 15 prog@ég: a computer-based

metﬁod AAATEEHOINEAA -tBat éSE@ahDeNQubﬁé&) ha8&olorértal Scancer as

OPpBﬁdﬁe P%aV‘%?%ﬁ%%é@A ' sDta"\rg(rs%@w%g 'S 95KNA encoded

by SARXAgenBlin BB6d Bf B €esb subjectye (RO HhIstgLeMputet-implemented
( SEQ |33g NO 36) 588 LMB 5" 5

steps @@@P@@gr@rthe&mwn@then{asab meglehder @) frorg pesitigg cqntrol data
repl@génffﬁ‘é le'i/el's qm@%%m%%n%lo%%@nﬁg@ubj ects having

primer probe
Cok(rSE@ CIam‘eNcand 3@m pe@Rdive contrdd data-rﬁﬁm@ai@mm@déd by the

T T ————

matpérarizal poddlds or deddrifThiaa W@E'ﬂ&ﬁrep(egﬁ@ngﬁ l‘d@:l of RNA
GAAGAGAGGI TGAAG- 3" ( SEQ

enm&é)d bystﬁ% giworﬁmqﬁ%oi@lg contep dﬂaI rnob? g@ nggative control

data‘ %Cﬁgg $ FCC 3 hat ((a&E@pH@etﬁQ aAéyel f RNA encoded by the

(SEQ I D NO 45) 1536, PRRG
geng comesporuds t-thepesitixesentrtdaty and got to g@?qgglmontrol data, wherein the

probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer.

According to another aspect of the present invention there is provided a method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
ANXA3 gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control:
subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to another aspect of the present invention there is provided a method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
CLEC4D gene in blood of the test subject, thereby generating test data; (b) providing negative

control data representing a level of RNA encoded by the gene in blood of human control

10
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341 153 4 primer 46) 493 3" prinmer
5' - CTCTGCCTTCCTCATAATT GC-3' (SEQ I D NO. 47)

WG 2600TEEBICACT CCCGGCAACCTAGAA- 3 (SEQ | D NO 4217CT/IBM))9/005782
2009/ 125303PCT/ 1 B2009/ 005782 pr obe 48)

subj ect:sr %@ﬁ%fﬁﬁéf&ﬁ%@l%?%‘gﬂ}ﬁ Majf% 61}213 %4916 negative

confﬁbl ¢ta aanathermndieablorAlBADEGATSEATING Tal CACEthdcatinRahettor Mie level of

NE e 1 o I F A TR N i

by thSEnt bh Meod68iBhumah cdtlolBiibjBito Rt ﬂégx)ing's colorectal cancer, wherein an
- AACGATTGCATI TTGECAGG- 3 ' (SEQ I D NO  54) 517 TNFAI

indigation by the-valer they e AnvebolRAencpdsddyy) the ene igbjoodes Usgiest subject

is h@ﬁe%hﬁeg%e%%?ggggg%%z %\3 %‘Glé-'{f')gggf h%i)_[?\_ﬁrjcorﬁm subjects not

havingrolargta@anéeT clasgifies thE teg' subjeQGRTBOETIHGLT GART&T@IF ctal cancer

ool SRR BRI |25 10 0 0) 505 o

pr i Awordingtoeyed anotff@@éﬁéﬁrmﬁemé&m@ﬁﬁﬁaﬁe& i p(csa@d Enethod of

claship AN T FU0BF HLFONCIDLIC POE Il PRSP BBy not have

colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a

IL2RB gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is lower than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to still another aspect of the present invention there is provided a method
of classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
LMNBI gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control subjects not

having colorectal cancer classifies the test subject as more likely to have colorectal cancer
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5' - TCCACAGTATCTTCCCACAAAG 3' (SEQ ID NO 62) 5
' - CAGGITCCTTGCCTGATTATGT-3 ' (SEQ ID NO 63) 632 VNN

WO 289/125303 TGACAGGAAGTGCCATCTAT-3 ' (SEQ | D NO PGH)B28®3005782
147 primer 5 ' -TACTGCTGGCATAGGAAGIC-3 ' (SEQ I D NO.

thaﬁ?k&%%é&&%&ﬁ%%gggcgs ' (SEQ 1D NO_66) 896

5" AxcofdiigGaGARTThECApEst Of e ﬁrese(nSEthtﬁbﬂ\lﬁere&B))rds&M dl intthod of

clasgm hgmaé?%tiﬁﬁ%tﬁéngre l(I:(AlyAt% I%ave c(oﬁge tal cancer tgatz to not have

coloredfal GAkde G dithddl &&%@% (3) det@ﬁﬁg Q& el BORNABGAcoded by a
5 5 GTATTCCC‘AAC‘A ( SEQ I NO  70) 711 144

PRP&‘ﬁ BRI 18 blooAvA@mfeﬁ@Amvaweeram{gse@ deta; Nyprovging negative

contﬁﬁddata ?épre?édtﬁlig a RLOIPEF RNA %-E%’T L enre el ﬁnﬁan control
SEQID NG 72) 785 Determ ning the | evel of

Subjmnembay@kedcokbqrecthbcmm( end ¢@nappbfing trethiertostdatacandato the negative

contFoqtdapaf 5 ?naﬁxem%?gzﬁkfggg?lg Q‘?Iggeq%ra%ﬁpalb%h?e n%?ctaﬁﬂ% Wi]le@n%/ the level of
RN Aletcaxdad by the ganelr mtblm)(hff the ﬂea\sab)eaf is Fﬂgﬁeﬁhm‘(ﬂe dbvbyoﬁMA encoded

oy B8R 9B i DTSSR, o e S 5SF Bh crn o

mdléaﬁhoﬁ B kSRRt th@lf th& ha@elr@tltNJﬂ ,engcﬁie& bty StGhe i Blob@\ée theQést subject
NA encoded by the gene of the invention as a ra

is hlgheé then the @@bpﬁgN@e%oiiesd "33 ﬁ)g(gegej in blgod, gfﬁ‘ﬂug;gan control subJects not
havifl¥ @Bfo’réc@él 'cH&ef' MRS A& ﬁ'lE %’s“t Q{ﬂb Qétaa%emgrgallé@a{oy $ive BlorkR cancer
enhcod by the gene and of encoded by t
thMMOmseMeepmngcgéﬁmcmn a sanple of the |nvent|on Such
ch%hr%ut% 1[ L%rlthe? alped 5fstﬁ retsérﬂrfﬁ&emlgﬁ fefe 1€%wded a method
analysi's & atrve rev
of ctassafyag a Mraaeteﬁﬂ%lbﬁnahsymo& lillety ® }[al\dé\cobmctae wentea than tto not have

coloS5ih e G Y BB D) B THE HoDIR RLEBINY: GaRied by 2

TNERXI®6 Ctna Rl H1dE df ithe tdie sabjom, Simgtyesdmating OBstNdatd; Ube - providing
DNA conpl enentary to RNA encoded by the housekee

I N
negaivR éowa?} ta %?ﬁfﬂseft}nécﬁ lf@elwfamddaw%eét by, thergehe i 81003 of human
con&&as%%us %@%@wﬁg%oﬁﬁ@té{%aﬁcéﬂshﬂlg(é%?gﬂ%hﬁf th¥ 8kdt Y4t and to the
suit nmers I'n one aspec e prinmers may
neggive sonteelt aath & anaskemagicalnforgla for perierating I@a‘(ﬁilwgmdlcatmg whether the
l
1evegyﬁkﬁg&aépggde§%m9g&e%ﬁ 'b[%'&d loF Hé‘eﬁgg? ﬁcg@r o glﬁérg}b%nté%v&”of RNA
encegiotl by ¢he mc {ri Wnod of lnnmag;l canpall qubjefts ewbmying ctol(vnectthl dascer, wherein

o FRRHFRG B 0RUSE 85 RBI0SRDART YR s f e

subje@sis diiger tdNAheilewel oI RNMtancededpby drdgdidAn blood of himan control

one aspect of the nethod, where the hoysekeepin
SubiPs AT BaVIR FOMIFHEr TS AlaFBShHci 't BRUCEE GHipPeife Gy ylo have
colok taRbihceNBaRtho NaddRIFEHARKERP] NY gene may |ncI ude a
primer having a nucl eotide sequence identified as SEQ

| DAgoerding tg spHianfrtheraspacy ohths pegserstinvratign dirshisgrovided a method

o b s el el e BEIoRRIT caiot fhan fo ot have

coloetal frendenuthe keethod gomgpngng:n(apldesuniningt i devebof RiNyjanceded by a
r i i, t rever . . 1 )

VNILIF‘ grgeclﬁﬁl bg{)cgbgcgf_ %&%sgﬁlgﬁécé,i tg&lel\ég generzft néet%stl tg, ’(Jbl) 616%wdmg negative

contwhldata cprgsentiigsa fevpobfyRNA emtodete by aljapére mf blood of human control

subjeo bt b et al ST A B 48R 0 16 e s i, Ao neative

encoded by the housekeeplng gene. 25In one aspect of
t he nmet hod where the houseké2pi ng gene is ACTB and
where the I evel of RNA encoded by the housekeepi ng
gene in blood of the test subject is determ ned via
quantitative reverse transcriptase-PCR anal ysis using
a prinmer having a nucl eotide sequence identified as
SEQ ID NO 1, and a priner having a nucleotide
sequence identified as SEQID NO 2, and a | abel ed
probe the probe conprlses a polynucleotlde haV|ng a

o o o o o - o NI~ 1 P~
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have col orectal cancer than to not have col orecta
cancer, to determne a probability that a test subject
WO 300bitksby t o have col orectal cancer as opposeBRCT/IB2@005782
havi ng col orectal cancer, or 10 to di agnose a test
con T lbh al? :a]grggtg? thcgl | I(;Ol ﬁg%@héﬁ%&gh@gco galélrtllg whether Ff‘he level of
RNA&:hh:&i&aby cied gemd dieblsod MNthd eestisibiHoeis highe flthaR tHedekgel of RNA encoded
erform 3’2‘%?%1% usteri n whi | st supervi sed nethods are

rEENE 7 Rymanspon r@étsvlaﬁc%fwtdatva%egloreetaé%tcenf%terem an
mdleitﬁﬂiFBthe Value Pafihegével o RNENIRodMAIAHS géne ih ®%oAldfGhe test subject

regression and artificial neural nétwork

is highgsthan thedeyd of Rtk ercodgd b theograe @gylopé\pif éwnam cqtenksubjects not
0 (5=6 5
havln?at ?(g%ﬁt%la‘%a%ﬁa ﬁgﬁ?% ﬁlé t?st'\%tgféétz S onget lsllEeﬁyp % MRe dibrectal cancer
thaldoa@shefweccatqrmlamePr edi ction. Oxford, England: Oxford
ers g Press WD. Statistica
0

TR of B Rt spel L B Sh It i provided 2

conﬁlilgiréblséd rhahd ofttdasityiny @hairfay tdst adbgéct 20Mie IHRMPR! havEcolorectal
Logjstic re ress A Priner. %bl|cat|on # 07-132,
canegt JaArpifhPetc LoTestpeiic thegpethogcomppiging cRmpYiepRplemented

step@b‘ﬂr(a)-rﬁply%?f@ﬂeét'ﬂafh%%rekéﬁ\ﬁﬁ@‘h'l%l bORNAS el¥Badd"B4 A ANXA3 gene in
kel i hood Togistic 20 regression versus exact

blogdypfithg fest Sﬂbl@weérsd toregahire SP%tml&@taémﬁsezewa bBgeli RNA gncoded by
I

the dez 1{13!5 g ggmgtg ngt(ﬁ shbjet j n:o;fga\alﬁ'? %él%%‘ gl g%?ﬁ? aalglh'lgth]gmatlcal

fondmlagwrwncr@tlsg/swehs mCEmtlag vehell8 &eddeel DEENA ancozm bg the gene in

oloQdRby JrBAREButiecT (RS R 18 BV 120G R ER T B iy plooa of

huntaactontrslgubjetts Rotdxeing kB Rdectd cafickr; 4dd (WY dutpittidgHhe Filaékvherein an

. ,.Ei be. ta Mning:  Practl | 25 chi ne Lea 0]

indigtin hy it £ o el D syt Rl cafael B hegerR e Pia S5 B ges, subject

is higaet ek theNevdFoPRMA eitalYd BY BRIdeh& IBbIbed of it bntrol subjects not
opti mal ﬁene sets in mcroarray prediction.

haVBtgdtO ¢as claseifes thegestspbied as| gone dikglyeter havgagplerectal cancer
thamldotmcglop&;t;ﬁ'&mlér(2003) Logi stic Model Trees . pp
41-252 in Machine Learning: ECM. 2003: 14th European
Conheoeng to yetharc hddidonad aspech gf theapresant DaMsntyemithere is provided a

T LT M W ——

can&rathi @s noff hmcdsolasratthlenatcexc ahe medeldsconiprisiigecbrhuter-implemented

i ncl ude: rests t ho .
st G5 () 49157 88 e TR atice ) o KA P HIHECAD gene in
blodd mamstrmbjwd 8nd PHepgiRdonEHAGN@Pleschlial ¥ Ievel FERRAGScoded by

nearest n hbour cIaSS|f|er anaIyS|s met hods, |i near

the SR lhlp gﬁ)&p )pgptgo Sﬁ'@leﬁ@o@t avipg) colorectal cancer, a mathematical
form?§19 %rlg%'i_igfqgﬁ)%/ vaRié Q%ézgfﬁ?7 tl%r"’{‘l%’ ﬁbél%ﬁkﬁ&fén%d%afﬂy the gene in

anal ysi s net vect or machi ne nethod

bloqﬁe@ﬁ £ dept tSFIEGCtrt‘éthl‘&ths thagéh@tqvel ofl A eteadedebh dmsgene in blood of
[
333t sEhic AR b by ATbri T naBBaNE) HEbIRAE e valuc, wherein an

mdlctltamshyfthevaloqathamhz aeviebof RNAnmpcoded bixathel geneSu bégpead the test subject
is hlﬁer t an th the ngaﬁ uo(rggét V% {lrréeréegg%ﬁg oﬂg giixhr%an contioﬁ subjects not
havmg&:o&ﬁMtcaﬁéertcﬂ‘&SmﬁBSl ehet tesinsubjebicastmded likide @ hsveacolorectal cancer

| ogi stic regression nodel. As is described in the
thmE&Zﬁ%?%@CQQ%FFiﬁmﬁgtomt | ogi stic regression nodels can

be used according to the nethod of the invention to

determ ne the probability alBest subject of the

i nvention has col orectal cancer as opposed to not

havi ng any col orectal pathol ogy. Logistic regression

10 nodels may al so be referred to in the art as

"l ogi stic nodels", and "l ogit nodel s". Any one

of various particular cases of logistic regression

nodel s may be used, for any given set of genes of the

i nvention, for deterntnlng the probablllty that t he

N a I T o I a e . o o I T N 1
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15 val ue representing a fol d-change between the | evel

of RNA encoded by the gene in blood of the test
waadpaeizonnd the | evel of RNA encoded by the gRPeEIB2009/005782

bl ood of human control subjects not having col orectal

and GRS il B8 «DP T BEine R fely o drbviced o

comﬁmesldasdd h)ethdd&)fg:dmafymg blhomdn odst subgect esmosulikedy to have colorectal

her, for, exa thin ran e . of suitable
canght o oS Ve ST HtaBE e, e IO GoBpH g onptrpiRplemened
step® B Qa)LshphYing RLtcBediea toprdibng zpfevélllﬂ'ﬂﬂ\l& QRAtddel bYUPIIORBS gene in
not havi ng col orectal cancer classifies the test

bloog, pif thectest subiggsy and tp pggafive soniEa) datagersesating a feaplcfRY A gAcoded by
the E&)enﬁtblﬁkﬁdj §f REhas %ﬁﬁt?dl sﬁﬁ;@&? Mot ﬂﬁ‘\qn%@&%?ectafl gﬁradet,zﬁtﬁlﬁte}ﬁmatical

val ue i ndicating that the |evel NA enco y _
mgléméarlgqnctrhmma vhlue imslicatiog vehethiee dte leveel lof BAYA ehended by the gene in

bloo? s ogcaee\/dms%bélecé iig ld\?%qgar{ Lheslrg,vel g{?llﬁ}l.& ﬁﬁg?%ﬁ?’ g %:ne uh blood of
humge kenttad stibjensl n@fhahhhg&bloi&:tal eariden)|ang () cxepustingothe Ivalubngherem an

ol or ect al S s th est subje
indiFRR Py Tl BacBE GHECTR LB OH Al F9SbPIoRg P et subjct
is 10wk ﬂ{aﬂQh@levéla&ClQNA encoded bhhe |g€§§ nUIboéPBShiFRsh &ﬁ’xtrol subjects not
provided to the conputer in any one of various wa

havipg gplopeta) capgst slastifientherest bie 35 PR likebetor haverre orectal cancer
than! t9 b 1AGE lc&BFect%i €an‘EEPV' ded to the conputer using a
conput er -readabl e nedi um 30Thus, according to yet
andtdserdingstoest stdf an a@xmmbmmroftthﬁemesemyrwmwnd ereas provided a
| 0 0
com?ﬁt'eg? té%s%ﬁ Irr}e'{lfo%d(ﬁ‘télaﬁmgf?%?'ﬂhgﬁe r%&g §(L{e %c% 5%&}8% Hl?el? 5 ﬁz?vq colorectal
candeorthaaptl gotnigave G:oﬂc&sdtaldtainaera it tnethod gatnprising Odmr[pmlterdmpkmented

S a level of RNA encode a rker )
steph SE (AP Iy 11 i Tgsesaoe St RAf Sspeedi o ZFBB1 gene in
bloodQif thaessét @ng MO0 Hedatfvd @ 3ol /1A B 265184000y 8 Leve Db fa €A teAtoded by

cancer, t hematical fornula for generating a val ue
the gengy les‘émq E{E hpman contep! SHaisee NobhaEas coleectad vancepsa migiematical

fomﬁﬂ'@ Qgeg@né})(tlﬁé'@ valkl %dl&tl‘ﬂk QadtHef tHeNBvdl @FRINAIRh&Sded EEQQIhe gene in

| evel RNA encoded by the gene in bl ood of human

bloc@ot?ft thetess gldpe%tus higber thaw ithrylerel| ofr RN Aadncedadcler theygeage an blood of

nur oo St o e el s b P A8 A e Munercin an

indi¢zhion dg ke Valudithoitie tdvel HRERNAshcaled jbeahe gene i loed of thertest subject

o nGHETRb g TP MR 6 DRI o SR BRE g s o

havigg Relordttdd|camer Qfashﬂ%iﬂleqeﬂtsﬁﬂlectsadshheﬁt likenoto Rl ddlbrectal cancer
col or ect al ggn?er classifies the test subject as nore

than tp pgy Rave golpeegtal 64C8 ect al  cancer than to not have

COl RcBfdird toCAVERI aspedfl oHRY resehP InvhAtRBtheR ¥ PréMdded a computer-
indicating that the | evel of RNA encoded by the gene

basqdrngsheshef classifying pbumasg teskiybjestas meye lisaky o hi“@rco@@ﬁﬂl cgncer than
I .
o L Py S, A LML A380 s o 0
applyingdd test dita mesa;tmmg aleveldlj IéNAs‘:nnmiedHam PﬂgRGél gsnem blood of the
test &ngc?ran t@ic'i C% V& %or‘itn)(:f d'e %‘%rﬁ%ég{us%%l QR &Dﬁﬁ Ielnlc(: the gene in
or e canc Have cof orsd
bloodacrfclannaan:umsrpl auil_)em:dnmghM§colbﬂectybtarmﬂotahaathampmt fm‘i'nula for

t he i nventi her 15 c r-read

eendrana AV IR E Refoes BRdeer 5 RRA FsPRBLoX figeelf o lood of he
oper abl e when executed by a conputer for applylng, to
test data representing a | ev&l of RNA encoded by the
gene in blood of a human test subject, and to negative
control data representing a |level of RNA encoded by
the gene in blood of human control subjects not having
col orectal cancer, a mathematical formula for
generating a value indicating, for ANXA3, CLECAD
LM\B1, 20 PRRG4, TNFAI P6 and VNN1, whether the |evel
of RNA encoded by the ‘gene |n bIood of the test

- o R I A Y I 1
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| L2RB, PRR&, VNNI; ACTB, CLECAD, |L2RB, PRR&4, VNN ;
ACTB, IL2RB, LM\BI, PRR&, VNNI; ACTB, CLECAD, |L2RB,

wao rNBI253PRRGA, VNN1; ACTB, 10 ANXA3, |L2RB, PRRGH1B2009/005782
TNFAI P6; ACTB, |L2RB, PRR&4, TNFAI P6, VNI N 1; ACTB,

test F% is bﬁég&ihanrﬁgi‘lﬁé-rw @ﬁk\i’ gnci&ger(g%y tACTBe 1&@ of human control

subchRRGét, hal/igAloRrectMNdhcer AdndE(b) Gliptding thd_QaEP&, wiHeMdiBh an indication by

PRR&, TNFAI P6 NI ;. A , | L2RB, PR : ACTB, .o

he yalienthat the lewed of] nc%e%g%a@ew Blpeéggﬁe h@%ecmmgher than
the Idv@RBf IiNW%ncocPeB theA 1 inl Blool ES#HRImdn- 6ol LsN%B&ts not having

PRR&4: ACTB, | L2RB, , TNFAI P6;: ACTB, CLEC4
colomczqﬂzsancm@ﬁlﬁwmwmubmm mare likgly tq havgrolopgetatgancer than to not
havd NIALESi c.AGFB, CLECAD, |L2RB, LM\BI, PRRG4, TNFAI P6;

ACTB, AI\?)%A I L2RB, VNN : ACTB, ANXA3, CLEC4AD, |L2RB,

VNM CComiinESo yaNaoaBher bR thé/DiBdent AN onGETS is PNXided a computer-

o R o4k s 3 e Pt e

to ndiNhhve é\ﬂH’chtalAb%éBn, thd_hiediod dohnﬂﬂgmgTdMuRﬁ impNedenteAGldps of: (a)

app@trg(tﬁ @st ¢ R%Bre%,%la l-clz-\[‘[\'qi'é\lg é/I\N(/‘E'“l{ﬁd by m%\e in blood of the
test Land /MY ative B5iefbl dAfiréprE&en R%'Nleve%ﬁ@ﬂA@Hwﬁbd bg the gene in
| L2RB; ACTB, ANXA3, CLECA L2 ACTB, ANXA3
bloqd\pigrumascamtrohRpbicets apiEmyme flomeial ARl 2 m@hsnatmkﬁgmula for
gengr?nr@—ﬁgécﬁr% nld%élﬁh% w'ﬁlgiﬁ%tge /I‘%E%‘ g}gﬁc%@%déd-@ geM\lﬁllblood of the
test GJII_EE®4I1} hlghﬂRBan fﬁﬁﬁﬂ@ﬂ’@f RA@T@COABO(A% the| &@E@l blgmlBlf human control

subj %gA!)tP %@?ﬁfﬁ%ﬁwﬁ“ﬁ%‘ﬁ@ﬁh@ﬁ E%%}I‘BJB wh& Alau? ?ndlcatlon by

the Vdl&RBat thd/NBEL of RIFAEREdelVbiNihe Zid h blGth&hBe tdsLs’rlfBﬁ:ct is higher than

the /I&ec\fM%lE!of R%gnggm\é{)\ly!\lt ACTBkaIhfd %Ch\gnanAM@l L not having

colortiRIbdancENE ANsHfes thaNokt subjediBs mfdXhRely ¢d-Eivé @oloPeBB@@ancer than to not
ACTB, ANXA3, LM\BI, PRR&; ACTB, CLECAD, |L2RB, VNN ;

havexgeteectal\gRAGET- CLECAD, PRRGA, VNNI ACTB, |L2RB, LM\BI,
TNEA BRIing¢d Brill Chfeltikly: a ég M’E?ésemﬂ}lﬁéhi’ﬁ tHefel B provided a
WD 2009/ 5303PCT/18200 /005782 PRRGA.

comppepbasd mrid, of slgeaifying MBMan MRs;erecrnFmomhkdmthave colorectal

B Dl T I

stepb b2 RB) applfiid fo ®&iTdta EiprdSdidingl 4 RRE, ofl RNBlencAdcdBy 4 VARB, gene in

o A R AN, 10 L Ol TR A e,

the kéMvBh; blA6dl Bf h&%@onWW}ecﬁ%BhaﬁWMrM@é&er VaNHthhemancal
mﬁgg) ANXA3, LM\B1, VNN1; ACTB, ANXA PRRA,

r gRRpEARIE Vi idigaiRe Y hethar Hiepgvel AEFRIA mes!sd By the gene in

bloddFStGfte tebNEudj & is AfehEh thAhXRSIevELEGHRA %@Eﬁd&tﬂ%e in blood of
ACTB, ANXA3 LM\BI, TNFAI P6, VNN1; ACTB, Al

hunTa Pt sum@twmﬂlavmslormsncm@né (b)emetingshe@alge, wherein an

i 358y O IV e o

is hl“ENﬁAhﬁﬁtheA@EBof RNACADod¢d ByRibie SENEAl Blopd AOTtBnarAbm,l subjects not

b Bl BYSAEP TR T B O A g o

than\bliNde ha&él&'cﬂprebt‘dNB:hcexPRR@ VNNL; ACTB, 15 CLECAD,

o1 PRy o PRI BGPBEY O RE DI SSAl A onfiqyhglire. orpepyjded & method of

TNFAI P6, VNN1; ACTB, CLECAD, LM\B1, PRRG4, TNFAI P6,
VNNL1; ACTB, PRRG4; ACTB, CLESAD, PRRG4; ACTB, LM\BI,
PRR&; ACTB, CLECAD, LMNB1, PRRG4; ACTB, PRRAA,
TNFAI P6; ACTB, CLECAD, PRR(4, TNFAI P6; ACTB, LM\BI,
PRR&4, TNFAI P6; ACTB, CLEC4AD, 20 LM\Bl1l, PRR&,

TNFAI P6; ACTB, LM\B1, TNFAI P6, VNN1; ACTB, CLECAD,
VNNL; ACTB, LM\B1, VNN1; ACTB, CLECAD, LMN\B1, VNNI1;
ACTB, LMN\B1, TNFAI P6; ACTB, LMN\B1, TNFAI P6; ACTB,
TNFAI P6, VNN1; ACTB, CLEC4D TNFAI PG, VNNl ACT B,

~NI =~ A P~ 1 R A IFNA ——. p— AR PN N NI T N NI P~
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25 subject, thereby generating test data; (b)

provi di ng positive control data representing | evels of
wobbnoarsazled by the gene in bl ood of human conP€DIB2009/005782

subj ects having col orectal cancer, and providing

clasﬂﬁgr%]a éﬁgﬁg Q%]srt %ng%&t £ l{lgli%glg%?}g #o' ﬁu r?la CE)Y(%%(?% alnggs}lﬁtgane E:Ot not have

colonaztal hancen gmeonéthasdemrmmsum tereactegeae Of 2 scaif enerdommong ganes selected

r.obabi |t hat .t S t e
fronﬁgge. Fpim ctiipe 0! AlTXAT GLAGR, SIS TR, PG mgiAIPS and
VNN&t @) dé@riffigea 1dvel Bf RBDEehdodyd biahe ga& inesibodl 3t &he test subject,

correspaonds to the positive control data and nat to

therghyaoenergting vest daipit (byprayiding pegstive epnteol data 1ppIstsRENS ietvyls of RNA

enchEé'by Eﬂéegetng%ﬁ bRY@ b RimARSorBl be?&kaﬁot GRS ColdrecaP 981%&@' and (c)
to not having col orectal cancer. Another aspect of

applyingdethedest dits ehd tretlie hegadiive consroh datea m@ﬂlematl@ﬁéf@mﬂarfbhgeneratlng

o voliPhBPRRl, kSR CL BRI S B TEE SRR whether

the lgotl diRNAgnaded by clicagene ambiod of e testt sabjectcio Aghies thag the level of

RNA BisbE B i ot ip it S Balrfl Siistls ot Revias apigrect cancer,

and gmnag ImngIIIZRSEI, wihatha: the Dve P ORINAI edgodedDytthe/ GerzQf bIodH of the test
ta representing | eyels of RNA encoded hy the gene in

S“bJB‘Fto‘édO\ES‘Fr Pandhe gt PHIRNA sperded byalhergne gh Jlerd: aff human control

subje&gl ©8f havahy c@lBFé\é{aqj'cgﬂceP eQgRLEHe f&oﬂNb@b %Lct@ﬁ) LMNB1, PRRG4,
Igr esent| ng | evel s of RNA enco ed b t e ene I n

6@n<bVI\H1‘Urram indisatipmby thgbjahiettkat mﬂlevﬁmf Ry/’cmcgd@idtyathe gene in
D i t t
"‘°°?2‘§f‘ﬁ% 1o i hs EhE! AR il Bt HRR) dlchded W ing d1fe in blood of
humap tcontm! tshieste gatt havengoahdreaal cuhaten claskiBesetheest subject as more likely
rob bili t ha dat.a correspon
to YR Bsklaf KorieP? Iy 15 Aok v, 0B RG] RERRE R Yierkif oy JL2RB, an
indxéhh@ibﬁ by ;ﬁ&f m@n?a th& &vpr (ﬁHHbNeh&ngﬁ ib&ttthd e tieBlood ldb .théctést subject
as col orecta ncer as .opposed tqQ .n avi ng
is loRf S8 ke fevelpfJOVA eapodeddy Bie gerg inghl oeiqgfh hlﬂwmqngﬁl subjects not
havidly $6lofged cHﬁd’e@ cRisdiflesPth@BENQGb;0E: Aeh&MiKRy® Rave colorectal cancer

probability that a human test subject has col orectal
thantg peidave solgrssi@beanceto not havi ng col orectal cancer, the

nmet | g fi

AN OGN, 550 e (R HEERADL e rovies
compuatst-based pethtod daf h:lasg[‘)yn@eheman p;qsgsubwt agimoeg liKdby to have colorectal
om0 R A0S USRI, B S 5by st o
one suinpmg‘eaemwcreg fioal megﬁdx@lcoﬁam@rqf A&MA&r@ME@ID,gLZRB LMNBI,

PRAGEE ORI ot YD, RamBPlstimBmAa P onet otprbaeg de st data

repréuéhnﬁ%-ylena TRNA @fi¢cled 63 ene & H1008 bf BRL1E Fhbjedi%and to negative
rob lity that the test data corresponds to the

contﬁasqaﬁ trares e letel of KNG sRsodech by fee BRsaini Rleod ghhyppn control
subj8@t Got WAGLE dolteAIOLAREL 1d Yorklh® férhEaltsdngdal Rlue 1ndlcat1ng, for

corresponds to the positive control data and not

ANXAS, ﬁé@@ﬂpvéul\@&m,r BRREgt INIAIPE ands¥hNG, twhether the level of RNA
r t oGt I

e LRI Lt 1 S5 S SRR AR oot

the gkmetihblood ©f bumam foritiod sub]etennmtdmvnhlgsmlom&md chngeg, amdnsdleatmg, for

e R R NS oA s e B BHTRS 530 g v

colorectal cancer, the nmethod conprising the steps of:
(a) determining a level of RNA encoded by a PRR& gene
in blood of the test subject, thereby generating test
data; (b) 25 providing positive control data
representing |levels of RNA encoded by the gene in

bl ood of human control subjects having col orectal
cancer, and providing negative control data
representing |l evels of RNA encoded by the gene in
bIood of hunan control subjects not haV|ng colorectal

o - I 1. i "
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probability that the test data corresponds to the
positive control data and not to the negative control

walato/128ps esent s the probability that the testPEINB20eY005782
has col orectal cancer as opposed to not having

ancer ther as the |
arifhs 3L bERNGY Brrd O B EAGTRITCY it cs B spebes not having
cologketa rcm}xdet ,Ngheteifly b ANX A3 yCLMD aLﬂvmlmn PR®<I4, TINBATR6E and VNNI,
col orect a r as. o
an ‘B%F?ﬂ"é‘c‘?yaT it e dsivel @ fachsﬁ ?’éstgﬁsﬁrwgmablm af the test
subjet i FQ%edle tlEveEP ANRMR GRH&d B‘y Meogéileoﬁl B16&d b?ﬁﬁman control
subj ec the net hod conprising conputeéer- inplenented
subjgte ot draving sgolergeinly panger elassificy Q@t tegta subiect st merealikely| to have

I t
oA oS T ARG, E RO BRI PR ARE pion o
the v,aiuﬂ thet the ldyekeaft RN Azntodyd byl the gemeah bled ©f the tast dulbjmms lower than

negat ontrol, data representi;n evel s
the JEEE BE 4648 “Phidg R0, B, 5 SBarth i foisy "LBlisris oy havine
colonextal hawengasst.ﬂe@ igCctestlsubjages morgikel e td heve RBloREA Chiat than to not
b %03 or determining a probability that data
ave ?régté #d- a | evel of RNA encoded by the gene
COrARsRMR b iPEctRAThS ikRnEaNiHeR! isGrbAdaNE n@odt & diagnosing
the negative control data; and (b) out put ting the
coloseih £BRYEF i1y a tteph Sukiagtathe apgthad samprising, fefvesch gengfaa 3¢ of one or
mor€ N ﬁgse?elg\‘)(e(f h%mg%e%fbggrc%ﬁe i of ANNE3, péEEbhiée JL2RB, LMNBI,

contro ata and no gative control
PRRAbre INRAIB6 pnd V2BV 1: i(d)ydetdmmining e levekof ltllét\ecngmedéaslphn gene in blood
e i.tive.control..data, a tothe ne t|ve
of {:hg n{e:]tol sty A5t Heehe SENFAl é"'sbr oagaabﬁ j PYViding, pf’f%? soptrol data
reprssehjigge tevila of (R(NA) eacddad bg ale geneaa tﬂmﬂcxsfelﬁ:ﬂaﬁ doatrolhsubjed having
col or ect al ancel.. Anot.her as of the invent
coleif el et AL PRV ARV R Gaih ctesh A ely of KA encoded by
the Se @i BlodH BYh@na edhiidl biibjatts! dbd havdind) boTBRciaP&dncért! BhP &Y determining
as 20 col orectal cancer as opposed to not havi n

a preabits he thedash data correspendsiortheipesitiveeioptielednta #ryl %tqetbémegatwe
conf?él dg{}l‘ Wﬁ&%gldae&t%%tf ohRHA3 &S dhtd cpér&ggn&ftoﬁ Jsﬁﬁlt: control data
subj ett, the neth conprising conputer-inple
and stoepsth?f negftaye equiioy dalg nrovidéscant alication af golerectad mqecai the test
subj del derived from positive control data representing
evel s of RNA encoded by the gene in blood of hunan
c oMacotdiigito) & fitrtheh aspectgofabed preeeﬁt dhventior éiere snaovidaha method of

. nhegative trol .data r [ 25 | evel s of RNA
diogdilieesi ol 2R a oIS L A ReR ARG 39 R pRIEl @ sot of
one BPoRBEnBOsetRted s tHe gEPRhsistiMPITANKA 3 NBLBESB] ILQRIB, LMNBI,

nodel 1s for deternmining a probablll}% t hat

PREGeH TOFHPP apd ANNEY &p) dstermiging p dygleef tq‘?é"‘&@ar?é( the gene in blood

f&er{es g, bRerd Q&%HV%F%U bAdgdndhalive Qontrol d
° t eene?%tjl ve ccr)rytglreg dattg A (al Odb%)tcji?puttlgn %Aw ontrol data

reprpsegting (qvelsyoft RNA encoded: bqortb;fs emq mgblaoqi @fréllun@fn qRRgEol subjects not
0 f

v ERSORERAAE 9810 SPAARIPALTA Rl 1RgRp St sl du

matignentisalt foemplacfoalgiehératyng hataluchiadicatiig, cfa!t ANX)M e@bEﬁdB, LMNBI,

I)Rl{c:(fo)‘lﬁ:Ilrﬂg:lppfBg £ id repr esg'ﬁt?lgr ?’ﬁi Vﬁ?%%ggl 1t Odefi ﬁ’g geglteiti'\é§{°°d of the

test suﬂgg:ce G¢ highar thal thedevehlof BANXC eticodsd bp }tm:smlm tin blvod dfdminag control
col orectal c ncer Anot he ect of t i nvention
subiihs 3P O e PFIo] G BRSO Eh OEhegfer e level of RNA

determining a probability that a human test subject
has WD 2009/ 125303PCT/ 1B2009/ 005782 col orectal cancer
as opposed to not having col orectal cancer, fromtest
data representing a | evel of RNA encoded by a ANXA3
gene in blood of the test subject, the nethod
conprising conputer-inplenented steps of: (a) applying
to the test data a mat hemati cal nodel derived from
positive control data representing | evels of RNA
encoded by the gene |n bIood of 5 hunan contro

oy o o o o - L



10

15

20

25

30

positive control data and not to the negative contro
data; and (b) outputting the probability that data
woeppassni i ng a | evel of RNA encoded by the geP€r/1B2009/005782
corresponds to the positive control data and not to
I | {
enchi 0P P B0 B R syTIEIMIE oBhIRE Ryl iR Oneoded by
the dgha imrbdoadodf homtin e:one@aiubmtsc natt haylmgj adlarecep rcescent wherein, for

AN, BR8], VR RS o L B meBafs by Pegyatue tha

the Ve PSRN ANE0bdedibyt thé gelaesmqéo@éf th €est KUkt isHigher than the level of
di scl osed herein_is where the | evel of RNA encoded by

RNAncpdadeby the ipeppén blood 198 humar centryl sebier!s ngphaing erlerectal cancer
pro%ﬁ@s s affidatiad oY @ol@?e\éﬁﬂ %antef @H‘ﬁfért'eﬁtsﬁﬁﬁctp Qhy '&%ﬁb‘ﬁ? for IL2RB, an

chai n reaction anayS|s In an e 0|ment of
indigaffrachy tbe valhe thastherdenshof BNAdmgdl@bledhh gensi in hlcg)dvafeheetest subject

is lévgétth%v é%{el mgnﬁ%ggdepgtt hgeeﬁ e r?é% e!g;u%gn ??]nt;ol %ulaects not

havmg oblanenﬂalcoﬁndehpromlns awindRatiprecticolaecal deficer in the d:sw.ubj ect.
thod. In an odi nent of .this aspect,qf
{ eATERE T e el of TRangsta o Gptisnihereds pededis method of
detdrinthiff) Gaekaer Di¢st0BjedeiBQt hlindteagdd ik dffhaving sblosdehil Géﬂcer relative
is determned as a ratio to a |l evel of RNA encoded

to thggeeral PRPYRPTIe FOMARSIEE Y oBl)iRE: B test Fraplogf PlﬂOfirf@rm the subject;

andelmg:'rrﬂﬁﬁﬁ QfleJeh 'o? Rﬁ\@? %ﬁ&od&ﬁ § ahfBAEN I3 gérfédm the test
herein is where the |evel NA encoded ene

samripe 4fi bload,ofi) ¢ampariag theslayygl @é Rl\bﬁq@nopﬁed byethe Igenﬁ asRNﬂermmed in step

) SRR GTRNR B0a8OF o bS8 coB) B St bioos and

contluémgcthat phambjecpml qtrmnmseased] gislnof kevirig anloractal gemicer refatwe to the

R ded RNA encode
Eengial BARTIoRdA e e SO0 FBEede) ooy e B, e G Sermple of Blood is
higldairﬂﬁindﬁ&d: cofti6lisbmpks vhbloed.t he set of 25 one or nore

genes is a set of one or re genes selected fromthe

g r O‘ﬁ’tffoé A& fosyet ﬁly)t]a)qr @@@DmvEmt erpmwded a method of
deteNih PG hafer M lsubRBis Wﬂﬂ Brcfdigd rRx&lr n8linfRVGoRREPES er relative

by the gene in blood of the test subject 1Ts determ ned
to tb% generad Populatéions comprsingfa) RIYAINRE & dest sanyple of Rivol dram dsubject;

o B S 5o L Wy IO 5l S} e

(CL‘EN'AW rgcm:lmdhdogestt dampgaarfebllond blipaehmafing tte leed bf RNb}j embded by the
genf: %te rr%nrr]lgii‘I lbr? \ét?elP \gﬁaNg}Ee: e%?lﬁcgfgthgl)ig\&% %EE%(&H by t?te gene in control

sampleandfi tladd; viaddr &by esonelutling st thptsabjRePB! ytnat ﬁﬁ:&a@ehiahﬁk of having

reacti on analysis, of RNA en oded and o
col QA SRR S5 P EARgSneTeh PR BB TYe] oF RN Ercadfbby the geme

in Y tedtRBmpR\GE BlobO s n:ig&eltmqﬂ tHéQfoﬁtr@l dammpl @F Blobdle set of
one or nore genes consists of PRR&A&. In an WO

200%¢cppding thretit) angthso 97rsotafghe areseu iimvention therenis Proyigedoa method
3 [ d,¢h
o o E0L 518 560 R0 s PHE QP 88l o
relaggcpgpcthe Fgfenqrhlepqpnlpgnn,| oompgismng| g):g@ganh@ge: tgstj smplekofi blood from the
i Sl | C | n e
Sub_];égtgglﬁd g fd@?m if aa?rlg{r)eg oggélilé Qrggé)?%%?)é erijeuk@h%rec%)%gr b&a (IL2RB)
gencdmﬂiesﬂ:ét rsgmple df 1916665 w)\maam@_ﬂié)l@el bf RRB, eﬁckiﬂlBll.by the gene as

dete RGa é?;r F/%]lgﬁﬂ’ﬁlglnlgﬁ Il(T.v 8{' hSHﬁ\E)‘é C?Bfﬁfggbly t% ene in control samples of

conplenentary to RNA encoded, in a human subject, only
by the gene. An enbodi nent a8 this aspect of the

i nvention disclosed herein is where the kit further
contains two or nore conponents selected fromthe
group consi sting of a thernostable polynerase, a
reverse transcriptase, deoxynucl eotide 10

tri phosphat es, nucleotide triphosphates and enzyne
buffer. An enbodi ment of this aspect of the invention
dlsclosed here|n |s mhere the k|t further contalns at

o o o g,

oy o o o o
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RNA encoded by the gene in blood of human contro
subj ects not having col orectal cancer classifies the
WO e@b/13303 ect as nore |ikely to have col or ect aPCT/EBROE005782
than to not have colorectal cancer. Another aspect of
bloo hgréds:w Cl(r)]l:‘il]clgh?d;ln uhr?g kho 1sgg_|te<2teltrs %{s Brb{néaetase ns%ooﬁ’&aymﬁ é:f)lorectal cancer
relative/ie tho p@teest papul a@oiCi€ thet 16 of RNPOéndad&tBb)Cﬂie(yE:ﬁ@ Irﬁﬂhe test sample

cer, the pethod cq r|S|n (p) determning a | evel
of fsod i aven b g gonral EBPEIStRodd bl ood of the fest

sulbdRetding Red Rikihe D RPBEIIItRIpleSst ifl@hfon thede 19?R)biidydrbgmethod of
negati ve control data representlng a |level
detegpiningeyheshertatest gabiect; ip apangercased iiskwh heing egpresighfangergrelative
OL&H
to tlﬁoéengl%y Pgﬂg&nig%t )?]e 1r|3]gg ggtﬁlﬁt\%lemr%gﬂ %Jrsg% F%) gy gl%gd Qnf i€ subject;
and maddtmmung alle\/zt)oif RNAvdngodedrbygelamimBil {fMaNB/)|ggre in the test sample

of 615] tnl n {hf)?%vl’?e ht[eR.\ng enc%cpegcl:)?hﬁe E%}%glg getefrﬁmecb {nhstep (1) with
the leeklledf thé RIRMAeﬁdMedi b9l tiyy gdnladn geﬁlﬁollsamble@ ofl bllfodhaﬂmrb) concluding
contral subjects not havi col orectal, cancer, %
thaté ° S‘H‘H?‘ifa‘fl tﬁn BYereated vig l?gq‘ﬁﬁlég © eqt%fépc%frelﬁﬂbﬁ? to the general
popEIRESTIE thdl¥vdl RE REB EncoBed® Fgoﬁhg glhe nhiRe ie@tsstam%lémf%od i§ higher than
| ower than the |evel of RNA encoded by the gene in
in ths|cgp@olsamplesahbleett r ol subj ects not having col orecta
ca I [ '
o Rayara RS IR anat SaRL pital Rionfion B phARIc o method
of dgtenaning mhgﬂhhlea tess [FGbleCtofS attem inoreesedi sk off Bavimgs eolorectal cancer
. in i f
relagxgg &n)otp% jod n :B%bpl%g lgvcg ipI] ?%F e%:l)t u%nE %g?g t %r%ﬁfe Gcf%% dC ﬁom the
subjhety andcip Hﬁtemmg adevet of RNiAhencoakidhbych roligne tich GIy: (Ga:)arboxyglutamic

tern1n|n RNA encoded by LNMNB1 gene i
acid) e mipae) RIEGH Renfin eI SHUPIE B IR Y cPEGaring the level
of ROA 8rcodbd bp iR\edé AYdAGSRAdME sfeﬁfU) Iviith Balivel SPHERNA bmt@ded by

30 a | evel of RNA encoded b ene in bl ood of

the geniveth ceBtERlrdmplesof dlaod; arst th£onelyding thst ther wbjeghiscad an increased

risk 310hdving 8RBle¥ial Yad@r rBGHTE R (iakdheRl q)obglaﬁ&? iNagafeh¥€of RNA
control” data a mathematical fornula for generating a

encedgfl hy thadienain Hy tablesample ohblopéus higher fha ie e dendrobpamples of
MoQQe gene in blood of the test subject is higher than
the | evel of RNA encoded by the gene in blood of WO
200coRnGNGRON/a1BADG b 3BMBe Iprusert icentiomtheswibjpentided a method

of Remifiie, Mol 21 Phist B oR ACERES T B hiRne BERmtiah cancer
relateothe kendisl 1109613051'14 kjolptising: 4)i didhing h&esttsmple%fﬂilo&f from the

RNA encqded ene in blood of human contro
subjeefhfne etﬁla?mwg@. Y 6 RiyAckocaded oy fowmoE negeesit fae@r,taﬁéla induced

protblesa (BNPAB®) gése mme t'eétksﬁln}ﬁlet@f hAYs, CR) 86iR %trﬁsg tﬁan&er of RNA
han to not have col orecta cancer Anot her asp ect

encqﬂed thiyeasi drferminashingster: (iyswith terlevel of they RIEA eaepdstl by the gene in
con $1§§1§lc)fe¥ bf'Blodd; r}%ﬂalg? ctoﬁéﬁxgﬁxg ma? ?ﬂe sﬁﬁﬁ&qg Gt Ju} #1@11e¥seti(?1sk of having
ave col orectal caricer t to not "have col orect al
colorextad gancet redativettdrtht gsoept pepiutagion (lﬁyhe deted DerNlAnglcadd:deb)ethe gene
. f ene t e test
in oo AL P BIB0Y Bobiher TR HE NG giinfielo Bhiobd'e 1051
n egmcbmmg:torstlﬂ al futdhéraspeepofthe ptdsag invenadoethens is piAided a method

ncoded b % qene n bl ood of hu on . suhbj ect
H'éet & Br%séts ecitols caériiélelpcregﬁ: rcsg() Eabvp%ﬁ 0{e8ta cancer

the test data and to the negative control data a

mat hematical fornula for geh2rating a value indicating
whet her the | evel of RNA encoded by the gene in bl ood
of the test subject is higher than the |evel of RNA
encoded by the gene in blood of human control subjects
not having col orectal cancer, where an indication by
the value that the I evel of RNA encoded by the gene in
bl ood of the test subject is higher than the |evel of
15 RNA encoded by the gene |n bIood of hunan control

oy o o o, o - S r o "
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the | evel of RNA encoded by the gene in blood of the

test subject is higher than the |evel of 30 RNA
wep@odesdoby the gene in bl ood of human contr ol PETYIB20EY®S5782

not havi ng coI orectal cancer classifies the test

s FPRSHL BRI im0 GRUSRES' EAESE o

subjecty emt i) oietednﬁmigos ¢élehef RNA erxoded byrp wharin- ]bel‘SNN 1 }rgédm'd the test

sam 18\93 bj 'éi A ge% ?e\feﬁgwgb‘#g{):&eﬂgvéﬂome as ete%nitngd in step
) @QQ%%S@%?R@M%%&GW C%éh@ﬁ@@blﬂ{ol GampRE of tlédd; and b)

nmet.hod caonpri sing nput er - enented steps of: (a)

conciyfing thag thegubigesis ahwalqcesﬁ@seﬁkt ofrhgving|celpssctalcangenrelative to the
gené?ﬁl QRBY ifftht lh?\BBogm bt P8¢ o gén'%‘%nttﬁ‘eﬂestséémp?&Bf blood is

to negative control data represénting a | evel
hlghﬁa\maem@de@ltwsamldeg@ﬁMOQ% bl ood of human control

su

gic%?xtd??%krg afe&géﬂpg l%géeg{ § A 9 regg}{t] ‘frgie r{'ﬁ%& V\EE{OH&%d a method

of dbteenirmxgeWheIherRMese 1solyeetdhs oy ahhacrgesed risk d&fl leaythgodolbteetal cancer
t est subject is her than t e.level of RNA e

rela5 B iR PRPYRG COmPa TP GLITF 2dEmPEEPE hdfood from the

subjBAVANUJfof edchrgeaé af a @s’tﬂﬁ%&mesaserécté@hoﬁuﬂ@ @kdupt@niifithg of : ANXA3,
val ue, where an indication % the value that the | evel

CLESADRURB JNMNB In PREGY, BEAIPand YD lof 1} idermigipg a level of RNA
encod@b§ ftle defie krpﬁﬂ@ rtest E@ﬁbl& BELILEY, eil) &fmﬂgﬁﬁg %qg&@ df RN Al 8Roded by

gene” i n bl ood human contr ol jectS not havi ng

the geor of bietsefl as elatmmmetim HemEkwith the lc\f\r—bot RNA enotrjed by thgsgene in one
I 0

or o Sk SR P9, 501 RLESLRUEIRER 4000 0 Pl 88 o

havidg swl@saal tancei relatdveatoc dnp |gt1mral bpepathtiort ifio tbroANXA3 CLEC4D,

LTS, LR, g RS 5 b b n e e

samplansfelood rsemgnaérhmdn GOMRY bty seaples o€ bldddp hm@ﬁcﬂ?&hmg that the
a

Steps of ng to test data representl ng
subjpq gt %f‘n%e%ﬂgb‘bé‘tﬁ“’w colorggigs Fangeheelative i s @cpralpgulation it
for LORB, HehiRebr BNA cheoded HYaBALANESn BRNLY SAmplabRblood is lower than in
representing a | evel of RNA encoded by the gene in
the qoniekpagiples ghbleodont rol  subj ects not having col orect al

CoRE B SR LT SRR oG8t

of dgagnwmgwccldbmgtdl ofncethia 4 &st subjrst, eomprrisingi g)hd:tamimgra tCISteSample of
vel .. of RNAecded th ng in blo f human e

blocd3 4 bRyt RIS bkt A BEPErcats SRR R MR G appoising

of : ANDPAR, ICLRLC4D) L YRBUEMNBIE PRRAGY, ITMA(IBB lafid VDIN T, he) ‘datlei:tﬁining a

h 0 the.level of RNA encod e in d
evel {8 eptasfa b fesshe i U Gh G R POt Plette 7 B PBPingiGTe levelof
RNARGESRE HYthe BRn@@Rehd BetblsORierRiincdUiRBstert ANth@lo MeD]eQEI §f RNA

not havi ng col orectal cancer classifies the test

encaglgh by the geneniprane| qraery qoptralsampies| frideadhp maghramaticalfgpmula for
gendrin30d vehé‘é’ﬁxdﬁghﬁ’é %Eﬁalsr FHNERKAICPEAD, FMCRT, ﬂiRéHerNFAlpe

I nvention disclosed hefein 1s a conputér-based net hod
and NN, shpsliers)iofiENA ngeded b the genbjirethe test sample of bloeflys higher than
in thlg %Xxgtéc?l %Ll?hl%g Lﬂ%lﬂ&? 6& rfo}; #{L?%r% ﬁéeggxt'el Q?KﬁAzér}cggédat{y tgxg %ene in the
test sangyie obblood ag losyzp Itl)annlg tho coresill sataplas béblloed;,emdl by cencluding that

| evel .of. RNA encoded by a PR ene.in b d e
therg 8451 s D0P L RANIE HERAETVE BE1EH GRSy db 18hAROEAL: GHECD.

a level of RNA encoded by the gene in blood of human
control subjects not havi ng2@ol orectal cancer a

mat hemati cal fornula for generating a val ue indicating
whet her the | evel of RNA encoded by the gene in bl ood
of the test subject is 30 higher than the [ evel of RNA
encoded by the gene in blood of human control subjects
not having col orectal cancer; and (b) outputting the
val ue, where an indication by the value that the |evel
of RNA encoded by the gene |n bIood of the ‘test

o R I A o T
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cancer, and where, for IL2RB, an indication that the
| evel of RNA encoded by the gene in blood of the test
weaipaei303 s | ower than the | evel of RNA encodeRPChIB26n005782
gene in blood of 20 human control subjects not having
Io I C f - e
PIFERER TRPATAL ) O] LB Rks PHPUESH ISR encoceo
by the Igateemtthé tesa saheple oAbloe&bs)ngtremmamin t}bmnaslpgaﬁtplasfoftbﬂrmd and
.ention di.scl osed herein includes. where t
conghign i het? ibgn irkisafie el SloBHE ARG if e P8 Sest i B I0IRB, the
valueSndl@ &t IR eVd] df RMRNEcbAdd Bythe @RS ifi@he test sample of blood is lower
transcri pt ase- polgnerase chain reaction anal ysis.
thanaif sheroptreliapgianehblogd. t hi s aspect of the invention
di sl Qﬁﬁl%geﬁﬁh& 1%§tul'e@gf WS Frv B RInC s b el Bt w, Ghe &\Iﬁrol samples
enco t gene 1 n blood of the test subject and
are from ihdividhals who Rhi% lmem daenlosbg as het hgeing colordgtaboancer. t he
Con %&dmﬁ EJ Sﬁlt anoftlef ]a % tle ét”?gs glg\&e g‘f El%eﬁee 1sapH§\é1§?| g%ﬂ comprising
pacld!gmgl and echthiming fi)r eatl dede of ade bEtwder ther¢glenasfselRbidd from the group

con§UFB Aot AN KA ELECHD. SEFUD B IRRRRGR SNEATRY Snd Va1, &

prinfeEE capabd nefatih$) €n hRplificatibh QEdduct oF aBpdlytukle8fide3€bmplementary
enbodi nent this enmbodi nent of the invention as

to RiNAsencgdedy I%P‘@T“ﬁl subjegh enly byrhe g&¢el of RNA encoded by
t heAcQ:@Hf?ncg 10 leltﬁ’é?qLeaQtfre§ SEnL G EndHUSSIbed '%glow thel 8VBHh & contains

RNA encoded by ACTIB in blood of the test subject are
two e mearercerapPngnts selgeied froqutha tgroupt qopsisting,efrasthermostable polymerase, a

rev%ﬂén%&gﬁé%? §§ ulfEC iy ﬁgéﬁgﬂ c&ﬁ}% {X%Bdé"ﬂr%%%rﬁate%f and enzyme

enc gene a
buﬂ2ﬂ09/125303PCT/182009/005782 encoded by ACTB. Anot her

TR o RuBEPSEhe Sheh: TR SRS 8 comai

at ldastSeile 180eled@oby cdpable ofeelesiveB/ l@jﬁ'ﬁ&nfgr ©reithBi€a §4n9¢IPr an antisense
consj sting. of ANXA3, CLECAD, LMN\B1l, PRR&4, TNFAIP6 and

strangpfsthe applifigIPRPIORECY evel of RNA encoded by the gene
in /Qc!c@ﬁﬂngot() ﬁlﬂﬁertf@a?ﬁre.%'tt}h@Hveht%xﬁ&ké{ﬁéh%%%“ﬂ%leﬂu{ ﬁhhé} contains
to a5 level of RNA encoded by IL2RB in bl ood of th

a ceraputerstgagabler mefiymy hpving Hastrustipesd stoeadt thefeonhthat are 0perable when

. o

oo TR R PRLE HoRRaRed e (D0 O Fesch B  leve of
RNA l@bg:@bd bamie: geme ih blpell oﬁﬁ hiian ¢gst abgait, brg/helrftlﬂm mathtrhated! model
is d%rhvgﬂ t%oplt ageoséf}lv% rcgnté(?l 3%rr§prg%t6‘ﬁf’%165§ Emﬂgﬁgg ed bcyhtgf: gene in blood
of hanagi icontrdnalbj&its hatinpN\éolercal edndry, ahé @@ﬂen@adv@fcontrol data

RNA .encoded | L2RB. further, 10 . enhodi nent of
reprE R 550 HebN AoTocot P i EFTabiog O 9S8 GRalret pabjects no
havinB &ofRéctf) fcaRdt®, RherdB Be FRARSNARASMSES 1@ffoxp deinihB a@probability

further embodi ment of this enbodi ment of the invention

that gatagepseseptngia YPQfRNA Kacaded by thegrac sprrespprdsde aspositive control

dataCQI{HShétt ® ak ﬂelggR% é‘(ﬁ'ﬁlrolf’%gfa:‘4 anMep&ﬁ t n‘g?cﬁ)tabﬂ’l YD the test data
i nvention disclosed herein'is a kit comprisin

corrpgpokdsyionte ansitivo nertialidaty, arfdonot dadhe gegative tonrtrd alataofepresents the

ot 0, RO B 9 S5 RS  colrc

cam%NFAIP6 and VNN, a priner set capable of generating

£‘%§ﬁim$ tﬁ%t%n f og%gl]t tg% javenf hqrv?eg%j-l sznt? oﬁ,]tﬁgNﬁer contains

enbodlnent of this aspect of the invention dlsclosed
herein, the kit further confhining two or nore
conmponents sel ected fromthe group consisting of a

t her nost abl e pol ynerase, a reverse transcriptase,
deoxynucl eoti de tri phosphates, 20 nucleotide

tri phosphates and enzynme buffer. In another enbodi nent
of this aspect of the invention disclosed herein, the
kit further contains at |east one | abelled probe
capable of selectlvely hybr|d|Z|ng to e|ther ‘a sense

o o R o " o -, .
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control sanples of blood. Another aspect of the

i nvention disclosed herein is a nethod of determ ning
wobk@bhes3on test subject is at an increased ri SRCDIB2009/005782

havi ng col orectal cancer relative to the general
» <SRBIk ARG P APPSR Robat B bre when
exedaidl lfym:miﬁ;o:htayfoﬁaﬁpumg tO &S dRa Eepfadeniting,a la{'eﬂl‘(’oﬁRNPdemded by the

ein ene (TNFA1P6) in the test sanple
sen o bfsod of by IuStRLEst S erhand &4 Breaie AR BB B ting e level of

RNARAELdRE bY eheS %dﬁle e 610b of heRar tantit klbjédaendt @M Gihg Qf)loH&ﬁal cancer, a
RNA encoded gene in control Sanpl es of

mathgrpetics) faseuta) |g<fgertam& atwélesmsjcet@tg, ifer AN, %EG&%&NNBI
| gl
PRI(G@ WAI?@‘A*I@Q’NEN)I Wh?ﬁlteﬁ{hqu@? Fﬁ%&éﬁggge dgﬁ)}? 1rt1 Rleood of the

general popul ation | l'eve
test gebject l:Wi)gB@O@arl #e3eaPor RNGR @@@»ded) 5)7 @R gemetihdldodsif human control

s._hi ghe tro
subjégngnf)tehaam ({rﬁcé?l caag%eg,cz%nd or 2k|§h‘\ygg¥?rqﬁ gevgl cm% encoded by
the pateeinbloctl & thetesoshbidct daelbe/em}ﬁn mlg: M tdTRN A ehesled by the gene in
subj is at an jncreased risk vi ng col orect
blocgh A e sl b cngoaing CRDISY faBRen CUpbs g ANXAD,
CLEGYD,INIRBN] PRRG4! BISEA FSHRHe/10N 1 mnqmcit{oamyttﬁ@vﬁﬁ@mmhe level of
det er i ni ng a |l evel of RNA 5 encoded

RNZy 5H‘F9ﬁie‘)1 by thangene Heeod of the test subieckis higher han 166%1 OQ RN\ encoded
I
by th® g@ﬁ rhh Ee F)E hlsnt%éxg lcor9§ol %&pﬁ(ﬁ%‘g gll‘.oltgi:@%aﬁ Sg}%ﬁﬁaasmﬁes the test
Subjeﬁc@dmrebyktlh godene colprentalt qapterstharp Itce sophavsl oddrectahdancer, and
upj e C rea
whe%c%%,kfgp gﬂﬁ i 91'1({1 %gPeE’qh %;“é% lgltgtr {hgé % Iai\F)IéN ntcig| e%ct)y the gene in
bloagiestethatesp Gphjb(atls dowerf thhu ehel leve ofd{NRM%cededd@edletgené fie blood of

ene |OOdIS er th in the .
g fopstl sl 88¢ b e aal ST aimsa o eer Bt mor likly
to heVecoldredtdl@asce th@h to AGIAGE SolbleEEFcafiBdrhods  of

determ ning whether a test subject is at an increased

ri gheegrding o) fugherdeaswss phithe dnysation descrbgdkelqw, theget of one or more

e | ) r
oG5t DPUCTS ok R ok SIPLASS 3 4L 0y consisin o

ANZABorEECHD, B3RBe EMNMBLIPRRGAIPHAIPGAnd MBINInvent i on

dis 0 d ' 5

o PRLDAG N s TR Sl BRI MELIS odfor mor
gen@CdOOﬂﬁISbﬁACffBﬂ!IldeNWt ive to the general popul ati on

S ta n| a test sanpl e .0 od f
ettt P affhe oty AGFRRR Blowafigiet of 8% or more
gené‘s&ioﬁgﬁtsdequmdnhQZLgI@nm consi sting of : ANXA3, CLECA4D,
| L2ZRB, |.MNB1 , I'NFAIP6 and VYNN1, (i) determning
. AR e een OBwetlﬁ@na%éespﬂquﬁéﬁq“és@e Sc4 4 pe o more
gen&@fcolbioef ACTRI SRYLHEBEr ating test data; and (ii)
applying to the test data and 20 to control data

r epreseeding tedfurhsrdoatures pf thianentenidascnbed hetovydhesat gf ergeor more
o8 Pl s of blood a mathemati cal
gen ocrormftgogo? ggir?g?%\?ﬁr?g a val ue indicating, for ANXAS,
CLEMDrdlmg\NEfmnhd?Fﬁém&es oNmBalir@nherddeghiilicd behwt, ke st b€one or more
Py the gene in the test sanple of
gen%scog‘amg %%I\ ert han |n the control sanples of bl ood,
anAccbaling toXtther\flwttides of theénveatien destribddbetove, ahlestt by one or more

t he gene,_|] t le of blood is | ower 25 than
ge“?Sﬁ°Pﬁ858%t‘9F%ﬁ?6s§ﬁ§L@§§f bl ood; and (b) concl udi ng

that the subject is at an increased risk of having
colorectal cancer relative 22 the general popul ation
if, for ANXA3, CLECAD, LM\B1, PRR&4, TNFAI P6 and VNNL,
the value indicates that the | evel of RNA encoded by
the gene in the test sanple of blood is higher than in
the control sanples of blood, and concluding that the
subject is at an increased risk of having col orectal
cancer relative to the 30 general population if, for
IL2RB the value |nd|cates that the Ievel of RNA

o o o .. o o o
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RNA encoded by a PRRG4 gene, cDNA conplenentary to the
RNA, an ol i gonucl eotide which specifically hybridizes

wo e0ohes36DNA or the RNA under stringent condi t POTEB2060/005782
primer 25 set capabl e of generati ng an anpl i fication

; 4R
pr o/fjc%ﬁdé% togﬂ%be%g%%rcg g? tlhg g{g}ré%ar (_ies % oWy ?hrreesn { of f one or more

gendsmoﬁsm@am)STBiam VNN T.her conpri ses nucl eic acid
gglﬁgqccgh?qé eologlcrﬁt eﬁmd feg;}gg]sd g)‘g telﬁslglgﬂngirogr(? L hggt&l%ou pthe level of RNA
encédRl % dn@Mht BlBod O UR: st 48HES ﬁ%b‘ﬁérﬁﬁﬂe@%@ﬁuﬁh&%ve reverse
CLECAD, 2RB, LMN\B1, TNFAIP6 'and VNN1, cDNA
tfan‘écélﬂtﬂs%ﬁ@lmnﬁ?aye ehpin feactimmnalysishe 30 group of genes, an
o1 CODELER! KRSl L 6Bk, BNBIA! 8 IR) of RNA
enentary to he group of 'genes or
enCQde tbh ¢heriAe of blbbofho test eibjegemeisheilestels 0§ RNAngended by the gene in

r set e of rating an
bloag¢ Ml |ef°°8§? Sb‘ﬁ’ gtlsgffu efer%lfneﬁﬁgaatg I3‘%’3’1‘)§m=:nt ary to RNA
of Ad&er(mfg(x?ﬁuﬂlﬁergﬁﬁm/ s ofathe 1r@lénﬁk5/ mdldséﬂlljbﬂtbellﬂv , [phieosbt 6 orf or more
the c 0 WO 2009/ 125303PCT/ 1B2009/ 005782
EENSSIS £ 138 Q1088 BT BIPTG@ES S° fll‘?‘é‘P thesgFauR csIsting Of ﬁ&é&%&#fic‘“)

IL2RBSEMRER] PREICH, TNFAIRD ah8 O £ 0 EQERARE 1eveINofCRNAN dndbdt@d by the
a bl ood sarrpl e froma test subj ect and a nucleic ac

id
gengi| bleqd @f thelesiubigckis dptcaniaed ps fatie top lqwaeofglf«lawncoded by ACTB
in bﬁg@grﬁlgltgggsﬁiecﬁl\m encoded by a TNFAI P6 gene, cDNA
conplenentary to the RNA, an oligonucl eotide which
spetichideag toy funther fadiures of thesinyérgionDiescritredt edovRNhe Uengkof RNA
enccbdteealé) g ntegn%gﬁ aotoldoo ll’lectge oy su# té% ?egrgla%jlgNgc fj{tgoded by ACTB in
bloado op ltkesTeest anljetto aRN&eteﬂmdecBWuﬁrmbief(i qahtintve redtuet trafiscriptase-

the ¢ One. enbodi ms osition,f er
POl LR TG IR LB dOYR eBERed WeE et 7 GRS cpoded by
ACT®re of the group consisting of RNA encoded by one or

nore genes selected fromthe group of genes consisting

of Aqemme to)fpxthen feqturogpf the ipygatiorpdgsembed frgloyy, dha aghef one or more
gené‘s%sﬁ%n&} APRE ahy IR dmoR ‘lgetﬁ:fs deliBiel YR ME @&H}e §on31stmg of
I'1 gonucl eoti de which specCifically hybridi Zes 't
ANXﬁé, @W&EMN&%&BR@@ TOFARS ®AVNN1t he group of
genfc%ox%rl t% flngl? r%‘gi of tlﬂg uWegH&n ?Jsc%ela%%low QEJ set of one or more
strlnge con i ons, prinmer set capab
genggan e settdfroge an rrmnspgenfes snidsdtmlfrqsm Ohb.lgxbupf:oﬁsl'sang PRNANXA3, CLEC4D,

LRETRERGE, PARA R AP Mr bR B ATy by the gone

in bio@ WP tief tegaBjRct bdeichfined 2s as@rio dlevél RMX @AtddeA by IL2RB in
discl osed herein is an isolated conposition conprising

blood ofthejastsubigite from a test subject and a nucleic acid

ol ReUlEngS B REtheH fdabR88 B theOinvaMIoR Rbscrit@ BHIRHPthe level of RNA
consi sting of RNA encoded by a VNNL gene, cDNA

encq,d@ﬁﬁlyéheegﬁna iy blagd (o dheryesy, Subr’?c‘oﬂnidg}bﬁ lRYP]eQﬁRIﬂé apRpded by IL2RB in
bloo%p SP Iifd (f& ls\lllr)],lgé{tb E!fed Wéerinih& Lig d‘ﬁ@% B{Aﬁvﬁ'}lévéﬂ&d ®anscriptase-

stri ngent Itions, a primer s capa
polygemase ahhingrezotion raphlysis o tRNA epeattddty b gehe andDNARPA encoded by
IL2ltgﬁnplemsntary to RNA, and an anplification product of

DNA. One enbodi ment of this conposition further

comurcoskrg: ta furtlodr deaturac ofitheidventidredeseditedtbetbw, nthased D Lo or more

nor e .of é&ﬁggboup consi sting of RNA encoded by one or
BENESPBRSIYRA ected fromthe group of genes consisting

of ANXA3, CLECAD, |1L2RB, LMNB1, PRRG4, and TNFAI P6,

CDNA conpl enentary to the RBBA of the group of genes,

an ol i gonucl eoti de which specifically 25 hybridizes to

the cDNA conpl enentary to the RNA of the group of

genes or to the RNA of the group of genes under

stringent conditions, a prinmer set capable of

generating an anplification product of the cDNA

conpl enmentary to RNA of the group of genes, and an

anpllflcatlon pr oduct of the cDNA of the RNA of t he

o o A a1 o, o a1
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under stringent conditions, a priner set capable of

generating an anplification product of the WD
wWQo@91138803PCT/ 1B2009/ 005782 cDNA conpl enment aPp@T/IBR06AA5782

of the group of genes, and an anplification product of

the n

oS ot ferTesteth of (hE 4B Bira BRI LAE WRor one or more
gend:mlnatetedfCDEGOBl tion conprisi ng an isol ated nucleic

aC| cule bl ood sanpl e froma test subject,
%?°f g‘?r cafprey Oﬁﬁlﬁ fon desgrbedrhe ‘d”’ftﬁ%%‘i‘ 8&18“e or more
en&rcoﬂggtgopﬁzklm group 5 consisting of RNA encoded by a

TNFAI P6 _gene, cDNA conplenentary to the RNA, an

ol |@%fﬁtﬂeme@tﬁlaberv€mtews spiiinyeatien gesaribad kelgweghe getof gne or more
gen&%ﬁsl%ogppﬂw under stringent conditions, a priner

set capabl e of generating an anplification product of

t heAabiingorfpitherdedtarey of the Rivantiemdesanbelnslaw,ithesdt o one or more
gengsrc%dlggtg PI,R]EGQ cDNA. One enbodi nent of this

conp03|P|on urther conprises a nucleic acid nolecule

sel Aabating todirtherdeaitiresof the Gliventien d&cbelljel@nnbe sdtiofigne or more

of RNA ep Eggp y one or nore genes selected fromthe
EeNGHBS ISP @8 onsi sting of ANXA3, CLECAD, |L2RB,

L MReordiifReurtRdidedi of hiVenBPH&OBRddeYow,3hd 5 oRDIe or more

of the group of genes or the conpl enent t her’eof, an
gen‘%ﬂ‘i"@ﬂﬁﬁ@f%& lde which specifically hybridizes to the

C %&%ﬁ%ﬂﬁﬁrﬂaﬁﬁs Tof"'ﬁle RNRnfbn BELHELdNERW thIERSE ol or more

to the group of genes under stringent
genesaoasists ohH2RB andi MK ASet 15 capabl e of generating an

anpl i f | .

of é%cg}ch?%iggﬂgﬁgrqg&gées 8f‘t gl?r?ve%me‘figs ! Ca J% q{lé/ stt% Ei’li{ or more
gend:sh&nsiEINAfﬁfZRE’mldRNéE@thhe group of genes An |sol at ed

s et SRR P ol ierestie-GerLETRg e Sirogaes or more

gen@coﬁﬂﬁ@oﬁmzmar@rwmonSI sting of RNA encoded by a
VNN1 gene, cDNA conplenentary to the RNA,

ol |@%9£%P%@t%ger\£ﬁqulﬁs ebthejnyeation 9e5ﬁ95qdi l?ﬁl%sthq st 9§ one or more

gendtOnGENGF ANRE IR GADEr stringent conditions, a
primer set capable of generating an anplification

pr ctieserdieg totfyeherdsgtures apihe mpventieny desgripadbelamdheset of one or more
gené Liikds GRAfLRB B{Oﬂ@l@&ﬁ%f the cDNA. One enbodi nent of
I'S conposition er conprises a nucleic acid
m)l Acordng®l fashadedtmmsobihe invention desofibdédieelgy,abgset of one or more

oded by one or nore genes
gen%SﬁOQ%lftéapﬁlZg% QWEUp of genes consisting of ANXA3,
CLFIMEmddsZRB LM\B1, PRR&, 25 and TNFAI P6, cDNA

2% IE@;\tar to the RNA of _the ¢ 0 enes _or the
*‘fCO{Tﬁ(_ﬁPQE)FFm RIf g’rq ﬁtgﬁqsé'lag gga%ﬁg%ﬁs of one aspect of the
1nve‘i’1ﬂ81@ hfel @ahéamems%y dtrfeeasﬁe@t dfhiBe MVBIMO TRhEHTB BE R0 dliRat, as used
the RNA of the group genes or to the RNA of the

herei, ghip soRulge fam ufhde?m s@rrdi rigeninclida iturplorederengep uplesy the context
cleaﬁ%ﬁn&ﬁ@@&h&w% generating an anplification product of
DNA conpl enmentary to RNA of the group of genes,
and'EapodeiipA ipblymatleatidep mothdotg genehis seidNhe tf "enpedeRBARMA and/or
0. [ { .
pol}nggnd';ét llfOL g? gg %egggt%h(gr \gh%n Imamggfape% rm)a%%?}}ods Qvelltr Flgclwhng to those
skilled finn thstarpiticmebe traheribed ed/éri trasﬂslawdlmproduse maenlblﬂAafosatd/or the

ca nerating apn. lificatio
pols Rt e A bl T aE P A oY PRGN S guchyp nucleic

ANXA3 gene, and WD 2009/ 125303PCT/ 1B2009/ 005782 a
second prinmer, where the se2énd priner is one of a set
of primers capable of generating an anplification
product of cDNA conplenentary to RNA of encoded by a
VNN1 gene, or conposition thereof. Another aspect of
the invention disclosed herein is a priner set
conprising a first primer, where the first primer is
one of a set of prinmers capable of 5 generating an
anpllflcatlon product of cDNA conplenentary to RNA of

AR INZ A I o o o
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sanpl es where each bl ood sanple is froma different
test subject, and b) an isol ated nucleic acid nol ecul e
wo@R000aed303 he bl ood sanpl e fronfa test subj ect , PEiYEE2009/005782
the nucleic acid nolecule
adeOQp 1%?%ﬁ§PCT/1Bg009/09fa§?d' ected from one or
ol e oft é’gﬁF%‘ﬁB BhSS 5 (Slf encoded by a VNNL

geﬁEhe teﬁ:i\IAIabélgnhkfﬁém ahymbﬁﬁclﬁ&ﬁfz?ﬁbmﬁ (ig"rpr(éducmg a dete;table signal
onucl eot i de |ca ridizes to e
mdlf:m% ecaf?ﬁwﬁavﬁm fwt Faed o Y“BF cotie IAgR ERTHIGPATSRIF, #g@h{e labels
incled¥ Mﬂﬁ)isﬁ@?es %uﬂéd)tm%rch%ﬁolﬁ@&@bé&yﬂés QEbrags] MbréRent molecules,
anplification product of the CDNA conplenentary to
Wnnﬁmntamosnaﬁpmwa@m(ml%f biglpmineseent Hroigpea andythe like. As
n
suc}? rgoﬁgéln@ QB BQMU?:H géetE&v\%E?)g s?ﬁ%h%@tlcd?%gfo'cﬁ&ﬁcél biochemical,

this parag I'nc | ect
lnmbapdgnsaﬂehmadmfopng@bnd&nﬁaﬂnuamcer The

non I|n1t| es _a ustr
et WA 4 1 B S oLltlF g i BPlpd, from an
indissddal{ririchudtisy Hmtrroodiuﬁtedaa fof Rrarhplk] Blobd) plashiag kerans tanek biopsy,
. met hads descri.b erine performed 15 to
uringesipls SRR BRG] xg)slergpﬁwdbpwage FBHaiES,Jueh Jfuidydre extemal
sectRME Q&L Rih, SRPRAo/Y iMEIHANdhy gbrilRRkihdr) @cBYtehiEsaliva, mllk cells
resent inventors as col orectal cancer marker .genes

(inchydggcbuyingt limitgg thploop dielal pegans wafl psossamples pian vitro cell culture
conﬁﬁé%l getrix UL33Plus 2.0 GeneChip oligonucleotide array
ynetrix; Santa Cara, CA) (data not shown), can
aI Sixagpios of asptbifiogtbnnteeequess fimrludi signd slisplpceroens rapgllidication, as
e\ n \Y :
dlSC?O%Q 1n U\é 9%0 % %‘(Z)%@% lal I’r‘ngHS% { ? %I %ﬁ%&@%ﬁ@gﬁ%ﬁ%ﬂ, qg disclosed
in Uﬁ; Rah(Noe 610B3),68|1 wepadr chalrl readtod amphﬁcai%)(gmrhscﬂibsed)m WA00/01069;

. Tubes (PreAnal yt.i fromhu S ects ot h V|n

ligagen P CTRTOT Ao e g G B B ogtt) Bl kbl 530 508; ge

fillif@ligdse chath r@a8fGEEmplHRAHE S s \WRcRs@PInAl SeHatf NoN3 ambpm; taid RNA
enrolled in colorectal cancer studies conducted by

trangsaipliRp-fise emphfication, assisclosed WV SgPatn¥ei69%% Bds. Bl ood
sanplaids 0P prHRErt iR Rauied ufcqﬂdera%f@&n&%aeé whHRh s @mpable of
collected prior to tunor resection, and cancer stage

actiggeh Fpaintaif dnjyiatigarad p@bmeqalnotr@cﬁybt;hefnmlpng mwmnlamentary strand when

180 0GPy P RuFR AL, B PR, IR0 e i

complenssardry 1ogp ;fcﬂymmtudodc rsmata@aedaeﬂmcln gondlmfns nmdatieabe pesdnce of four

was obt ai ned a co to ese rch otocol s
iR BUUEPEG PRECTLAER i NTHdS) e uRLrErg ore agents for
polyrﬂé&tzhﬁcbﬂ blﬁHhSad DA \palimdrideedridra: Nfe@érs@ trabiferipasd)| @ iﬁﬂlaﬁliropnate
ﬁed w. th an eff rt to match 30, gender

wer e
bufigpgpu sé“c ylge subsivents whidare F?&actaﬁdowwg afteqtinkh & 69”9° strength,
etc. ﬁaﬂmhteassuww@téf@é&ﬁﬁe IANSAmér Bbdd b8 guﬁ@iénﬁ)gﬁilgwﬁﬁme the synthesis
I sol ation: A sanple of 2.5 | ood
of ees@ml@e produsth irothp Rygserse @laa@aerm@r pelyasraser 4 Ayisa) priyyer contains

s AR BRRS3ER SRR ISP o
sequénte, ;bumow@fhat longdypriafers axé prefersador i ng t he bl ood in the
PAXgen b ast « h he Rl 0Qd
mgzﬂ%e% ?fgoegkg%émpﬁegéuégP %ﬁthlﬁggar ea$ﬁﬂgﬁere&rt°
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eluted as isolated RNA and stored. 5 Reverse
transcription: Reverse tran26ription of bl ood

sanpl e-derived RNA into single-stranded conpl ementary
DNA was performed using the H gh Capacity cDNA Reverse
Transcription Kit from (Applied Bi osystens; Foster
Cty, CA, Product nunber 4368814), according to the
manufacturer's instructions. Specifically, 1 mcrogram
of isolated RNA was incubated with reverse
transcrlptase buffer dNTPs randonfprlners and
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CLEC4AD 5' 5' - CCATTTAACCCACGCAGAG 3' (SEQ ID NO 19)

673 101 3' 5" -CAGGCCCATTTATCTTGGIT-3' (SEQ I D NO
WQ@0Q)09/i7303 | L2ZRB 5' 5' - AAATCTCCCAAGCCTCCCA- 3 ' P(BHR009D05782

NGO 28) 588 127 3' 5' - AGGCAGATCCATTCCTGCT-3' (SEQ ID

Thi %\QE-&%? )fjolﬁ\éé tg bjl}{%\lg}éaoq'{%%leoioj%%gﬁo-[gg E%r%ﬁ%qpﬁe%cés and does
not BEfer@d W@Eﬁﬁﬁﬂ’dﬁ&m& whick Sie@vb li)ol}lﬁhcl&&')deﬁ 20illd actually bind.
IR S Sy LR PRI S (SO0 e

sequeREQthiNGE spbéific seid&ﬁ@é Ba)e@'mgliﬁed, to which it can anneal.
5 - GCCTATT ACAA -3 EQ ID NO 55) 448 84 3

5 -Indhespptextreihoamysntion; thestern | "prafef refens tgzy molaguje which can

. -3 ] 4 . .
g ATl SO B o 3 A s
Detg:tiomagiviheeacpomblshed sea Yasietyabidifferent i ways POR paeferiallyi is .based on

1 03RCT/ I.B2 / 782 engodi ng ,anmpl.d con.. ..
o 0P LR SHREET SRR P S/ SOOE A LR RIS hnin
and muel 46 GEBPESAABATIZAECAGATCAT- 3' (SEQ I D NO 3) 343

Al\l)é@ o' - TTGAC] TTGGCAGAT GGCAGA- 3' u%?e% | D l\g 12)i 7l7c§e codin
CLECKDEn. c%@wm%m&e@@& Heg-cyhih Rigy ity g
seq@hbes| limEiBeriing FW@%&%&S' donERlihg thsscripbn and/or
612 LMNB_ | 5 CCCCAAGAGCAT TAG 3' (SEQ ID NO 39) .

translgigen. preédgnes: ofcther Teysntiercaciedacrormaialigles (@Edhe gepg encoding
polﬁ‘&)rphisms, including silent alleles having no effect on the amino acid sequence of the
gene’s encoded polypeptide as well as alleles leading to amino acid sequence variants of the
encoded polypeptide that do not substantially. affect its function. These terms also may
otpyiosnlly include alleles having one or more mutations which affect the function of the
encoded polypeptide’s function.

The polynucleotide compositions, such as primers of the invention, of this invention
include RNA, cDNA, DNA complementary to target cDNA of this invention or portion
thereof, genomic DNA, unspliced RNA, spliced RNA, alternately spliced RNA, synthetic
forms, and mixed polymers, both sense and antisense strands, and may be chemically or
biochemically modified or may contain non-natural or derivatized nucleotide bases, as will
be readily appreciated by those skilled in the art.

Where nucleic acid according to the invention includes RNA, reference to the
sequence shown should be construed as reference to the RNA equivalent, with U substituted
for T.

The term "amount” or “level” of RNA encoded by a gene of the invention, preferably
a colorectal cancer biomarker gene described herein, or a housekeeping gene, encompasses
the absolute amount of the RNA, the relative amount or concentration of the RNA, as well as
any value or parameter which correlates thereto.

The methods of nucleic acid isolation, amplification and analysis are routine for one
skilled in the art and examples of protocols can be found, for example, in the Molecular

Cloning: A Laboratory Manual (3-Volume Set) Ed. Joseph Sambrook, David W. Russel, and
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427 TNFAIP6 5 ' - AAGGAGTGTGGTGGCGICTTTAC- 3" (SEQ I D NO

57) 472 VNN1 5' - AGAAGAGGGAAAACTCCTCCTCTCG 3' (SEQ I D
WOEN09IBEB0BI6 Det erm nati on of observed PENIE20@H005782

fol d- changes in levels of RNA encoded by marker genes

[ S ct Viing. col orect al...can | gpive
Joe SunfthBE Chiar $BHEE FarlS e P B PSR IRL of 5 23015 sm:
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R b uiogsa i Betsh by KPP, §r6; Matler X, Bewon, C.

Hovﬁeabﬁﬂhg'ﬁ' gerlag Ish&litici (0Rt.af, 20085, asaENl 3506008, RNA
encoded by marker genes in bl ood of subj ects havin

col"Siedelsrs oamcambingtien, af lywsicakglemeniss e. mr@%olael&gm without
Y
iR SR B o0 1o UPURRRs o0, B @kaptur agent(s)
reageniés)f dstruetivan gesst(slerrd ol | ¢1nncmbylsefub g airarewcf the eiggention, in
ect i ona .
part}cplgp tcg é&iﬁﬂf)}r\(@)ré rrla :Pszgg 10121?3 ﬂh\{A ecu éorae dsaBy)Jr o5& physical
elenmme&nfmmngeﬂ bearhyi ghys sultablebfoocﬁi-ryaﬁg s»ub;heoheenham g example,
§o|q@ectal cancer th in bl ood of sub%ects not having
probigs gnd/aF RSFTREIE 56 BEPTREIEY GRAE THF ERRIPINES OF ) St WERY GF GRicroarray
deviedch marker gene, as the ratio of the highest |evel
observed in any single sanple froma subject having
colrersstal Cae%ﬁﬁcfﬂfo tf«%e@ Relon GRICEIQ TPElsanges of efdp@e&akcqﬁetwma is

'can&@\ﬂapﬁ)rﬂc@}h &&%Pfh%%l%h&ﬁ%ﬁ@ér&gy Simlarly, maxinum

observed directional 1 5 changes in nornalized
| evidiespresentRgensiondel vebfityin medidgnostipepredudt oo metitod thaletect the level
f
of /ng, génré% P{‘ 2 qe E)ggié:ggést%%?o\{%%%?lcb ngl%&%;saqf tl?ezlg'f%se]nt invention,
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as th tio of the | owe | evel . obs din a
merfheRieict gupp) RO BPSE HBREBETAORn GBI GRE RO, BlTRETY, chip
mast-SpdchiBscap @ algch bav&lpabld of dbe@GigSRNAL eV ing s@iple. The invention
colorectal pathology. In this way, observed ranges of

alsofRgpydeshathgaisle @W?%@qwgf PSRRI RAGkagiRg ataaqﬁlahgcd p analytical

ager{fﬁ%hﬁﬁkd QRBR! MR Dabkdehife! mBeAkl, (Nﬁ!‘:lgmcllﬂ@ rdﬂﬁytléam aké?l‘{ €hsbOlised for
RNA encoded by marker genes in blood of Subje@ts
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6. 533 CDO0O78pax 0 5.946 7.000 3.553 5.820 5.570 7.476

6. 488 CDO085pax 0 5.543 7.700 5.003 6.210 7.460 8. 149
wWe28%8230D117pax 0 6.021 8.170 4. 463 5. 685 8. OPOI/8B20@G3005782

6. 573 CDOl146pax 0 5.396 6.335 4.468 5.320 5.735 6.691

6. 25 CDO%G? ag 0 13t 33%9 4, 8931 4. gSO. 4t 97. 5]59 al6. 469
cangeT, g/ OF Ay %@B%{ S §0'3teq rory Ssgripie) oghaieptsg ol gcialcanet.

6. 4THe KADAATAgancids ifsARctiond % wde 37 Kit39 mplifIBedfi6 Bgets on a

.7. 043 286pax. 0 4.791 6.928 4.350 5.383 5.960 5.714
Sohg.sws“ org e kit gonfaing 3 peepared ssh%wper.t gevsns.a&wf Sripsgs already

ﬁxeg-o%aétge %ﬁﬁ%ﬁ&’& g GoP Mipl{fying3a flarfiéRardsel éBtafget HBIyRudiéStides, the
. CDO ax
kit also includes reagepnts necessary for conducting a PCR on a solid support, for example

using an in situ-type or solid phase type PCR procedure where the support is capable of PCR
amplification using an in situ-type PCR machine. The PCR reagents, included in the kit,
include the usual PCR buffers, a thermostable polymerase (e.g. Taq DNA polymerase),
nucleotides (e.g. dNTPs), and other components and labeling molecules (e.g. for direct or
indirect labeling). The kits can be assembled to support practice of the PCR amplification
method using immobilized primers alone or, alternatively, together with solution phase
primers.

In one embodiment, the kit provides one or more primer pairs, each pair capable of
amplifying RNA encoded by a target gene of the invention, thereby providing a kit for
analysis of RNA expression of several different target genes of the invention in a biological
sample in one reaction or several parallel reactions. Primers in the kits may be labeled, for
example fluorescently labeled, to facilitate detection of the amplification products and
consequent analysis of the RNA levels.

In one embodiment, levels of RNA encoded by more than one target gene can be
determined in one analysis. A combination kit may therefore include primers capable of
amplifying cDNA deriived fom RNA encoded by different target genes. The primers may be
differentially labeled, for example using different fluorescent labels, so as to differentiate
between RNA from different target genes.

Multiplex, such as duplex, real-time RT-PCR enables simultaneous quantification of
2 targets in the same reaction, which saves time, reduces costs, and conserves samples. These
advantages of multiplex, real-time RT-PCR make the technique well-suited for high-
throughput gene expression analysis. Multiplex qPCR assay in a real-time format facilitates
quantitative measurements and minimizes the risk of false-negative results. It is essential that
multiplex PCR is optimized so that amplicons of all samples are compared insub-plateau
phase of PCR. Yun, Z., I. Lewensohn-Fuchs, P. Ljungman, L. Ringholm, J. Jonsson, and J.
Albert. 2003. A real-time TaqMan PCR for routine quantitation of cytomegalovirus DNA in
crude leukocyte lysates from stem cell transplant patients. J. Virol. Methods 110:73-79.
[PubMed]. Yun, Z, I. Lewensohn-Fuchs, P. Ljungman, and A. Vahlne. 2000. Real-time
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0 6.458 7.420 4.448 6.103 6.448 7.216 7.411 CDO463pax

0 4.391 6.485 4.203 5.605 6.583 6.161 7. 036 CDO491pax
wWO20902306. 370 4.928 6.123 6.978 7.171 6.511 CROHDE0E005782

0 6.058 8.270 4.670 6.355 7.783 6.434 6.623 CDO501pax

0 .6.326 7.725 .4..613 6.270 7,215 8. 6. 978..CD0O504pa
morofing 58 clrofegalgBiainteelid oief sBmsclbanspipi bk RAGHE, TaaMan
polygheﬁasg %éaaiﬁ. rgzﬂdi)ioﬂ agsgags gl" rilgﬁbl?tagigg 62; lgélrii 1 33 6(3) ggulﬁﬂ&gg Sﬂiﬁ%ﬂtaneous

. 6. .670 4.1 ) . . . ax
qua@*@?gmofgwg » &.4 2053 8@@8 BT MIOKS 127 gots may b pse 6398ax

8 .Zn%%iﬂe@ 4 FroB&citdmB witlid hdkiPBRy inctedt HEXOMM®PM 19, and

various subcombinations thereof.

A "control population” refers to a defined group of individuals or a group of
individuals with or without colorectal cancer, and may optionally be further identified by, but
not limited to geographic, ethnic, race, gender, one or more other conditions or diseases,
and/or cultural indices. In most cases a control population may encompass at least 10, 50,
100, 1000, or more individuals.

“Positive control data” encompasses data representing levels of RNA encoded by a
target gene of the invention in each of one or more subjects having colorectal cancer of the
invention, and encompasses a single data point representing an .average level of RNA
encoded by a target gene of the invention in a plurality of subjects having colorectal cancer of
the invention.

“Negative control data” encompasses data representing levels of RNA encoded by a
target gene of the invention in each of one or more subjects not having colorectal cancer of
the invention, and encompasses a single data point representing an average level of RNA
encoded by a target gene of the invention in a plurality of subjects having colorectal cancer of
the invention.

The probability that test data of the invention “corresponds” to positive control data or
negative control data of the invention refers to the probability that the test data is more likely
to be characteristic of data obtained in subjects having colorectal cancer than in subjects not
having any colorectal pathology, or is more likely to be characteristic of data obtained in
subjects not having any colorectal pathology than in subjects having colorectal cancer,
respectively.

A primer which “selectively hybridizes” to a target polynucleotide is a primer which
is capable of hybridizing only, or mostly, with a single target polynucleotide in a mixture of
polynucleotides consisting of RNA of human blood, or consisting of DNA complementary to
RNA of human blood.

A gene expression profile of the invention for colorectal cancer found in blood at the
RNA level of one or more genes comprising, but preferably not limited to, an ANXA3 gene,
a CLECA4D gene, an IL2RB gene, an LMNBI1 gene, a PRRG4 gene, a TNFAIP6 gene and a
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5.868 5.190 4.908 5.475 6.099 5.608 WO
2009/ 125303PCT/ | B2009/ 005782 CDO679pax O 5.611 7.808

wG 2090280633 6. 150 7.974 7. 748 CDO685pax 0 5. 7PGI/882080005782
4.358 6.050 7.155 7 606 6. 673 CDO716pax 0 6.961 8.193

VN1 k. Bl i) o Pimlec g%%%%paxq%wégémg ogepetesably
not Jintifd 3. BOR rbethK&B, 4s @010 eanf e d(sPOBdd farkhed i . thd SvoBkiff Txamples
hereg, o Soess bt g i oB TRy ‘EqpMHSpLS 6% SXPIeiopofie can
be MedhiBed 1r9 15 b@dlgigarﬁpléogu& 26316440 Wfpamiétodra §'3 fechnold®). In an

5.238 6.095 6 8 5.791 131 CDl066pax O 5.
embodiment of this method, fluorescently labeled cDNA probes may be generated through

incorporation of fluorescent nucleotides by reverse transcription of RNA extracted from
blood. Labeled cDNA probes applied to the chip hybridize with specificity to each spot of
DNA on the array. Quantitation of hybridization of each arrayed element allows for
assessment of corresponding mRNA abundance. For example, with dual color fluorescence,
separately labeled cDNA probes generated from two sources of RNA are hybridized pair
wise to the array. The relative abundance of the transcripts from the two sources
corresponding to each specified gene is thus determined simultaneously. Such methods have
been shown to have the sensitivity required to detect rare transcripts, which are expressed at a
few copies per cell, and to reproducibly detect at least approximately two-fold differences in
the expression levels (Schena et al., Proc. Natl. Acad. Sci. USA 93(2):106-149 (1996)).
Microarray analysis can be performed by commercially available equipment, following
manufacturer's protocols, such as by using the Affymetrix GenChip technology, or Incyte's
microarray technology.

Other features and advantages of the invention will become apparent from the
following detailed description. It should be understood, however, that the detailed
description and the specific examples while indicating preferred embodiments of the
invention are given by way of illustration only, since various changes and modifications
within the spirit and scope of the invention will become apparent to those skilled in the art

from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in relation to the drawings in which:

FIGs 1A-H are sequence diagrams depicting the nucleotide sequences of the
following genes: ACTB, ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and
VNNI, respectively.

FIG. 2 is a schematic depicting an exemplary computer system for practicing certain

of the methods described herein.
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5.900 4.903 5.990 6.868 7.466 6.211 CD1073pax O 5.681
5.813 5.150 5.858 6.350 6.674 6.663 CD1075pax 0O 5.128

w0 20902580535 6. 075 8. 228 7.264 6.563 CD1089paxrOr/B20&1005782
7.225 5.733 5.550 6.395 6.546 6.668 CDlll6pax O 4.188
DE E PI 6.180 5.764 6.378 CD1120pax 0O 3. 663
. 6. 555 6.864 5.118 CD1198pax 0 5.398

6. 2H2 iAvehtibn 6. dTafetbod3Skitsh céifiputér. s§REmPBAd déippertrefdabltlmedia for

7.293 4.700 6,563 7.Q080 8.169 7.418 PBl1277pax 0 Q. 40
deefinong 3" g3 Gheta IngoR. SBisch he%fogsefmﬁsas@ro Spepdicaly, the

invegti%g %alg -b%glgse5 16 A2t PmBfe3sueh 89 probabifity PR1AEPRAX o néved IRarkers of
colorectal cancer in blood which are disclosed herein.

Before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details set forth in the
following description or exemplified by the Examples. The invention is capable of other
embodiments or of being practiced or carried out in various ways. Also, it is to be understood
that the phraseology and terminology employed herein is for the purpose of description and
should not be regarded as limiting. '

Effective methods of testing for colorectal cancer via analysis of blood markers would
overcome critical disadvantages of prior art methods, which are excessively invasive,
cumbersome, risky, unavailable and/or associated with low patient screening compliance
rates. While various approaches have been proposed in the prior art for colorectal cancer
testing via analysis of markers of this disease in blood (reviewed in Hundt S. et al. Blood
markers for early detection of colorectal cancer: a systematic review. Cancer Epidemiol
Biomarkers Prev. 2007 Oct;16(10):1935-53), none of these approaches, however, has
demonstrated a capacity to satisfactorily enable determination of the probability that a test
subject has colorectal cancer as opposed to not having colorectal cancer.

Thus, the prior art fails to provide an effective method of testing a subject for
colorectal cancer via analysis in a blood sample of levels of RNA encoded by one or more of
the genes ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1 blood markers.

While reducing the invention to practice it was surprisingly uncovered that levels of
RNA encoded by the genes ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI1 are
significantly higher in blood of subjects having colorectal cancer than in blood of subjects not
having any colorectal pathology, and that levels of RNA encoded by IL2RB are significantly
lower in blood of subjects having colorectal cancer than in blood of subjects not having any
colorectal pathology (Example 2). While further reducing the invention to practice, it was
surprisingly uncovered that mathematical models based on levels of RNA encoded by the 127
possible combinations of the colorectal cancer marker genes ANXA3, CLEC4D, IL2RB,
LMNBI1, PRRG4, TNFAIP6 and VNNI in blood of a test subject could be derived capable of

discriminating between subjects having colorectal cancer and subjects not having any
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wG 23982580230 7. 134 7.328 PB1520pax 0 4. 283 5. 5BO1/B32880005782
4.660 3. 793 5.214 6.108 PBl1574pax 0 7.538 8.685 5.583

coldfectilpaliofdey Exirmple hilsprbgagugng teGvaiopRgoradice, it was

surpfisthg by hc8odre PthhBhathe@ficaPBloAdt ﬂ)@%@dQ)Iﬂe&"rﬁoﬁRNﬁelﬁo@éiﬂoy the 63
7.140 390 7.416 7.471 PB1830pax 0 5.788_ 7. 38

A 5,923
posgblg gembinations7ofythe agloreetal msessa%r%erog@egafé‘l&%zé%.%@s LMNBI,

PRI&i{?, %Ig\IﬁAl@g Oarf PRV 18n BISHFEHLBE SR8, Wrhéd RormdHzEd zalRY levels of
RNA encoded By IL2RB, could be derived capable of discriminating between subjects having

colorectal cancer and subjects not having any colorectal pathology (Example 3). It will be
appreciated that application of such mathematical models to test data representing blood
levels in a test subject of RNA encoded by the aforementioned novel colorectal cancer marker
genes disclosed herein can be used to provide the probability that the test subject has
colorectal cancer as opposed to not having any colorectal pathology.

While reducing the invention to practice, fold changes of blood levels of RNA
encoded by ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI, including
fold-changes of levels normalized to IL2RB, in subjects having colorectal cancer relative to
subjects not having any colorectal pathology were surprisingly uncovered (Example 2,
Example 3 and Example 6).

Thus, according to one aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer. In a first step, the method is effected by determining, for each gene
of a set of one or more of the colorectal cancer marker genes: ANXA3, CLEC4D, IL2RB,
LMNB1, PRRG4, TNFAIP6 and VNNI1; a level of RNA encoded by the gene in blood of the
test subject, thereby generating test data. In a second step, the method is effected by
determining the probability that the test data corresponds to positive control data representing
levels of RNA encoded by the gene in blood of human control subjects having colorectal
cancer and not to negative control data representing levels of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer. The probability that the test
data corresponds to the positive control data and not to the negative control data represents
the probability that the test subject has colorectal cancer as opposed to not having colorectal
cancer.

Thus, according to an aspect of the invention, there is provided a method of
classifying a test subject as being more likely to have colorectal cancer than to not have
colorectal cancer. The method of classifying is effected by determining a level of RNA
encoded by one or more of the set of genes consisting of ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and/or VNN1 in blood of the test subject, to thereby generate
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the test subjeét is higher than the level of RNA encoded by the gene in blood of human

control subjects not having colorectal cancer, and indicating, for IL2ZRB, whether the level of
RNA encoded by the gene in blood of the test subject is lower than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer. For ANXA3,
CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI1, and indication by the value that the level
of RNA encoded by the gene in blood of the test subject is higher thah the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer; and where, for IL2RB, an indication by the value that the level of RNA encoded by
the gene in blood of the test subject is lower than the level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer classifies the test subject as
more likely to have colorectal cancer than to not have colorectal cancer.

Determining whether the level of RNA encoded by ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 or VNNI in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of control subjects not having colorectal cancer may be
effected by determining whether there is a fold-change in the level between the test subject
and the control subjects not having colorectal cancer which is higher than a minimum fold-
change and/or which is within a range of fold-changes.

Determining whether the level of RNA encoded by IL2RB in blood of the test subject
is lower than the level of RNA encoded by the gene in blood of control subjects not having
colorectal cancer may be effected by determining whether there is a fold-change in the level
between the test subject and the control subjects not having colorectal cancer which is lower
than a maximum fold-change and/or which is within a range of fold-changes.

Examples of suitable fold-changes and ranges of fold-changes for classifying a test
subject according to the invention are provided in Example 2, Example 3 and Example 6,
below, and include the following ones.

For levels of RNA encoded by ANXA3, a suitable minimum fold-change is about 1.6
fold, and a suitable range of fold-changes is about 1.6 to about 11.5 fold, relative to an

average level of RNA encoded by the housekeeping gene in blood of subjects not having any
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not having any colorectal pathology.

For levels of RNA encoded by LMNBI, a suitable minimum fold-change is about 1.3
fold, and a suitable range of fold-chaﬁges is about 1.3 to about 7.0 fold, relative to an average
level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA encoded by PRRG4, a suitable minimum fold-change is about 1.5
fold, and a suitable range of fold-changes is about 1.5 to about 6.3 fold, relative to an average
level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA encoded by TNFAIP6, a suitable minimum fold-change is about
1.4 fold, and a suitable range of fold-changes is about 1.45 to about 16.8 fold, relative to an
average level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA enched by VNNI, a suitable minimum fold-change is about 1.5
fold, and a suitable range of fold-changes is about 1.45 to about 23.6 fold, relative to an
average level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA encoded by IL2RB, a suitable maximum fold-change is about 0.8
fold, and a suitable range of fold-changes is about 0.8 to about 0.1 fold, relative to an average
level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA encoded by ANXA3 normalized to IL2RB, a suitable minimum
fold-change is about 1.7 fold, and a suitable range of fold-changes is about 1.7 to about 20.7
fold, relative to an average level of RNA encoded by IL2RB in blood of subjects not having
any colorectal pathology.

For levels of RNA encoded by CLEC4D normalized to IL2RB, a suitable minimum
fold-change is which is about 1.5 fold, and a suitable range of fold-changes is which is about
1.5 to about 12.0 fold, relative to an average level of RNA encoded by IL2RB in blood of

subjects not having any colorectal pathology.
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For levels of RNA encoded by PRRG4 normalized to IL2RB, a suitable minimum

fold-change is about 1.3 fold, and a suitable range of fold-changes is about 1.3 to about 13.1
fold, relative to an average level of RNA encoded by IL2RB in blood of subjects not having
any colorectal pathology.

For levels of RNA encoded by TNFAIP6 normalized to IL2RB, a suitable minimum
fold-change is about 1.5 fold, and a suitable range of fold-changes is ai)out 1.5 to about 16.4
fold, relative to an average level of RNA encoded by IL2RB in blood of subjects not having
any colorectal pathology.

For levels of RNA encoded by VNN1 normalized to IL2RB, a suitable minimum fold-
change is about 1.3 fold, and a suitable range of fold-changes is about 1.3 to about 11.9 fold,
relative to an average level of RNA encoded by IL2RB in blood of subjects not having any
colorectal pathology.

As used herein, the term “about” refers to a variability of plus or minus 10 percent.

Thus, a test subject of the invention is classified as being more likely to have
colorectal cancer than to not have colorectal cancer if, for each marker gene of the particular
set of marker genes of the invention used to practice the method of classifying of the
invention, the fold-change in level of RNA encoded by that gene in blood of the test subject
relative to blood of the control subjects not having any colorectal cancer pathology classifies,
according to the teachings of the invention, the test subject as being more likely to have
colorectal cancer than to not have colorectal cancer.

Conversely, a test subject of the invention is classified as being more likely to not
have colorectal cancer than to have colorectal cancer if, for each marker gene of the particular
set of marker genes of the invention used to practice the method of classifying of the
invention, the fold-change in level of RNA encoded by that gene in blood of the test subject
relative to blood of the control subjects not having any colorectal cancer pathology does not
classify, according to the teachings of the invention, the test subject as being more likely to
have colorectal cancer than to not have colorectal cancer.

In one aspect of the invention, the set of one or more colorectal cancer marker genes

may consist of any one of the possible combinations of one or more of ANXA3, CLEC4D,
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CLECA4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 which can be used to practice the
invention include: ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6, VNNI,
ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, VNN1; ANXA3, CLEC4D, IL2RB, PRRG4;
ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4; ANXA3, CLEC4D, IL2RB, PRRG4, VNN1;
ANXA3, IL2RB, LMNBI1, PRRG4, VNN1; ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6;
ANXA3, IL2RB, LMNBI1, PRRG4, TNFAIP6; ANXA3, CLEC4D, IL2RB, LMNB]I,
PRRG4, TNFAIP6; ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6, VNNI; ANXA3,
IL2RB, LMNBI1, PRRG4, TNFAIP6, VNN1; ANXA3, IL2RB, LMNB1, PRRG4; IL2RB,
PRRG4, VNNI1; ANXA3, IL2RB, PRRG4, VNNI1; CLEC4D, IL2RB, PRRG4, VNNI,
IL2RB, LMNBI1, PRRG4, VNNI1; CLEC4D, IL2RB, LMNBI1, PRRG4, VNN1; ANXA3,
IL2RB, PRRG4, TNFAIP6; IL2RB, PRRG4, TNFAIP6, VNN1; ANXA3, IL2RB, PRRG4,
TNFAIP6, VNN1; CLEC4D, IL2RB, PRRG4, TNFAIP6, VNN1; IL2RB, LMNBI, PRRG4,
TNFAIP6, VNN1; CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6, VNNI1; IL2RB, PRRG4;
ANXA3, IL2RB, PRRG4; CLECA4D, IL2RB, PRRG4; IL2RB, LMNBI1, PRRG4; CLEC4D,
IL2RB, LMNBI1, PRRG4; IL2RB, PRRG4, TNFAIP6; CLEC4D, IL2RB, PRRG4,
TNFAIP6; IL2RB, LMNBI1, PRRG4, TNFAIP6, CLEC4D, IL2RB, LMNBI, PRRGA4,
TNFAIP6; ANXA3, IL2RB, VNN1; ANXA3, CLEC4D, IL2RB, VNN1; ANXA3, IL.2RB,
LMNBI1, VNN1; ANXA3, CLEC4D, IL2RB, LMNB1, VNN1; ANXA3, CLEC4D, LMNBI,
PRRG4, VNNI1; ANXA3, IL2RB, TNFAIP6, VNN1; ANXA3, CLEC4D, IL2RB, TNFAIP6,
VNNI; ANXA3, IL2RB, LMNBI1, TNFAIP6, VNN1; ANXA3, CLEC4D, IL2RB, LMNB],
TNFAIP6, VNNI1; ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6, VNNI; ANXA3,
IL2RB; ANXA3, CLEC4D, IL2RB; ANXA3, IL2RB, LMNB1; ANXA3, CLEC4D, IL2RB,
LMNBI1; ANXA3, CLEC4D, LMNBI, PRRG4; CLEC4D, IL2RB, LMNBI, VNNI;
ANXA3, IL2RB, TNFAIP6; ANXA3, CLEC4D, IL2RB, TNFAIP6; ANXA3, IL2RB,
LMNBI, TNFAIP6; ANXA3, CLEC4D, IL2RB, LMNBI1, TNFAIP6; ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6; IL2RB, LMNBI, TNFAIP6, VNNI; CLEC4D, IL2RB,
LMNBI1, TNFAIP6, VNNI; IL2RB, LMNBI1, VNN1; ANXA3, LMNB1, PRRG4, VNNI1;
ANXA3, LMNBI1, PRRG4, TNFAIP6, VNNI; ANXA3, CLEC4D, PRRG4; ANXA3,
LMNBI, PRRG4; CLEC4D, IL2RB, VNNI1; ANXA3, CLEC4D, PRRG4, VNNI; IL2RB,
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CLEC42]§’3LMNB1 TNFAIP6, VNNI; ANXA3, CLEC4D, LMNBI1; ANXA3, PRRG4,

ANXA3, CLEC4D, VNN1; ANXA3, LMNBI, VNN1; ANXA3, PRRG4, VNN1; ANXA3,
CLEC4D, LMNBI1, TNFAIP6; ANXA3, PRRG4, TNFAIP6; ANXA3, CLEC4D, TNFAIPS6,
VNNI; ANXA3, LMNBI1, TNFAIP6, VNN1; ANXA3, PRRG4, TNFAIP6, VNN1; ANXA3;
ANXA3, CLEC4D; ANXA3, LMNBI; ANXA3, VNNI; ANXA3, TNFAIP6; ANXA3,
CLEC4D, TNFAIP6; IL2RB, TNFAIP6; CLEC4D, IL2RB, TNFAIP6; ANXA3, LMNBI,
TNFAIP6; ANXA3, TNFAIP6, VNNI; CLEC4D, IL2RB; PRRG4, VNNI; CLEC4D,
PRRG4, VNNI1; LMNBI1, PRRG4, VNNI1; CLEC4D, LMNBI, PRRG4, VNNI1; PRRG4,
TNFAIP6, VNNI1; CLEC4D, PRRG4, TNFAIP6, VNN1; LMNBI1, PRRG4, TNFAIP6,
VNNI1; CLEC4D, LMNBI, PRRG4, TNFAIP6, VNNI1; PRRG4; CLEC4D, PRRG4;
LMNBI, PRRG4; CLEC4D, LMNBI1, PRRG4; PRRG4, TNFAIP6; CLEC4D, PRRG4,
TNFAIP6; LMNBI1, PRRG4, TNFAIP6; CLEC4D, LMNBI1, PRRG4, TNFAIP6; LMNBI,
TNFAIP6, VNN1; CLEC4D, VNNI1; LMNBI1, VNNI1; CLEC4D, LMNBI1, VNN1; LMNBI,
TNFAIP6; LMNBI1, TNFAIP6; TNFAIP6, VNN1; CLEC4D, TNFAIP6, VNNI1; CLEC4D,
LMNBI, TNFAIP6, VNNI1; LMNBI1; CLEC4D, LMNB1; VNNI1; CLEC4D, TNFAIP6;
TNFAIP6; CLEC4D; and IL2RB.

According to the aspect of the invention where the set of one or more colorectal
cancer marker genes consists of any one of the 127 possible combinations of ANXA3,
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI, the level of RNA encoded by a
gene of the invention in blood of a subject of the invention may be determined as a ratio to a
level of RNA encoded by a housekeeping gene in blood of the subject. It will be appreciated
that such measurement of a level or RNA encoded by a gene relative to that of a
housekeeping gene within individual samples can be used to control for sample to sample
variability.

The housekeeping gene may be any one of various genes expressed in blood known
to the ordinarily skilled artisan. In one aspect of the method, the housekeeping gene is ACTB.
Alternately, the housekeeping gene may encode 18S rRNA.

Nucleotide sequences of target genes of the invention (ACTB, ANXA3, CLEC4D,
IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNN1) are described in Figures 1A-H and in Table
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regression model is based on one particular gene combination, and each gene of the

1,b

combination is assigned a logistic regression coefficient value).

The possible combinations of one or more of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNN1 which can be used to practice the invention include: ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1; ANXA3, LMNBI1, PRRG4, TNFAIP6
and VNNI; ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6; ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNN1; ANXA3, PRRG4, TNFAIP6 and VNNI1; CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNN1; ANXA3, PRRG4 and TNFAIP6; CLEC4D, LMNBI1, PRRG4
and TNFAIP6; ANXA3, CLEC4D, PRRG4, TNFAIP6 and VNNI1; ANXA3, CLEC4D,
PRRG4 and TNFAIP6; ANXA3, LMNBI1, PRRG4 and VNNI; ANXA3, LMNBI1, PRRG4
and TNFAIP6; CLEC4D, LMNBI1, PRRG4 and VNNI; ANXA3, CLEC4D, LMNBI,
PRRG4; ANXA3, CLEC4D, PRRG4 and VNN1; LMNBI1, PRRG4 and VNNI1; LMNBI,
PRRG4, TNFAIP6 and VNNI1; LMNBI1, PRRG4 and TNFAIP6; ANXA3, CLEC4D and
PRRG4; ANXA3, LMNBI1 and PRRG4; ANXA3 and PRRG4; ANXA3, PRRG4 and VNNI;
CLEC4D, LMNBI and PRRG4; LMNB1 and PRRG4; CLEC4D, PRRG4, TNFAIP6 and
VNNI1; CLEC4D, PRRG4 and TNFAIP6; CLEC4D, PRRG4 and VNNI1; CLEC4D and
PRRG4; PRRG4, TNFAIP6 and VNNI1; PRRG4 and VNNI1; PRRG4 and TNFAIP6;
PRRG4; TNFAIP6 and VNN1; VNNI1; ANXA3, TNFAIP6 and VNN1; ANXA3, LMNBI,
TNFAIP6 and VNNI; LMNBI1, TNFAIP6 and VNNI1; CLEC4D, TNFAIP6 and VNNI;
ANXA3, CLEC4D, TNFAIP6 and VNNI1; ANXA3, CLEC4D, LMNBI, TNFAIP6 and
VNNI1; CLEC4D, LMNBI, TNFAIP6 and VNN1; ANXA3 and VNNI1; ANXA3, CLEC4D,
LMNBI1 and TNFAIP6; CLEC4D, LMNBI1 and TNFAIP6; CLEC4D and VNNI1; LMNBI1
and VNN1; ANXA3, CLEC4D and VNN1; ANXA3, LMNBI and VNNI; ANXA3, LMNBI1
and TNFAIP6; LMNBI1 and TNFAIP6; CLEC4D, LMNB1 and VNNI1; ANXA3, CLEC4D,
LMNBI and VNN1; ANXA3, CLEC4D and TNFAIP6; CLEC4D and TNFAIP6; CLECA4D,
LMNBI1; ANXA3, CLEC4D and LMNB1; LMNBI1; ANXA3 and TNFAIP6; ANXA3 and
LMNBI; TNFAIP6; ANXA3 and CLEC4D; CLEC4D; and ANXA3.

According to the aspect of the invention where the set of one or more colorectal

cancer marker genes consists of any one of the 63 possible combinations of ANXA3,
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of the invention may be combined with data representilng levels of gene products of other

genes which are differently expressed in blood in subjects having colorectal cancer relative to
subjects not having any colorectal pathology so as to determine a probability that a test
subject has colorectal cancer versus not having any colorectal pathology.

In another aspect, the method further comprises determining levels of RNA encoded
by the gene in blood of a population of control human subjects having colorectal cancer,
and/or in blood of a population of human control subjects not having colorectal cancer, to
thereby provide the positive control data and/or the negative control data, respectively.
Alternately, it is envisaged that the level of RNA encoded by a gene of the invention in
control subjects of the invention could be provided by prior art data corresponding to control
data of the invention.

The method of the invention may be practiced using any one of various types of
control subjects.

In an aspect of the method of the invention, the control subjects not having colon
cancer are subjects having been diagnosed as not having any colorectal pathology as a result
of colonoscopic examination. As is described in the Examples section which follows, the
method of the invention may be practiced using subjects not having any colorectal pathology
as the control subjects not having colorectal cancer.

In an aspect of the method of the invention, the control subjects having colorectal
cancer are subjects having been diagnosed as having colorectal cancer as a result of
colonoscopic examination. As is described in the Examples section which follows, the
method of the invention may be practiced using subjects diagnosed as not having any
colorectal pathology as the control subjects not having colorectal cancer.

The method of the invention may furthermore be practiced using any one of various
numbers of control subjects. One of ordinary skill in the art will possess the necessary
expertise to select a sufficient number of control subjects so as to obtain control data having a
desired statistical significance for practicing the method of the invention with a desired level
of reliability.

For example, the method of the invention can be practiced using 10 or more, 20 or
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control subjects having colorectal cancer and/or of control subjects not having colorectal

cancer.

In one aspect of the invention, the level of RNA encoded by a gene of the invention
in blood of the test subject and the levels of RNA encoded by the gene in blood of the control
subjects are determined via the same method. As is described in the Examples section, below,
the method can be practiced where the level of RNA encoded by a gene of the invention in
blood of the test subject and the levels of RNA encoded by the gene in blood of the control
subjects are determined via the same method. Alternately, it is envisaged that the level of a
gene of the invention in blood of a test subject of the invenﬁon and in blood of control
subjects of the invention could be determined using different methods. It will be appreciated
that use of the same method to determine the levels of RNA encoded by a gene of the
invention in a test subject and in control subjects of the invention can be used to avoid
method-to-method calibration to minimize any variability which might arise from use of
different methods.

In one aspect of the method, determining of the level of RNA encoded by a gene of
the invention in blood of a subject of the invention is effected by determining the level of
RNA encoded by the gene in a blood sample isolated from the subject. Alternately, it is
envisaged that determining of the level of RNA encoded by the gene in blood of a subject of
the invention could be effected by determining the level of RNA encoded by the gene in an
in-vivo sample using a suitable method for such a purpose.

In one aspect of the method, the level of RNA encoded by a gene of the invention in
blood of a subject of the invention is determined in a sample of RNA isolated from blood of
the subject. Alternately, it is envisaged that the level of RNA of a gene of the invention in
blood of a subject of the invention could be determined in a sample which includes RNA of
blood of the subject but from which RNA has not been isolated therefrom, using a suitable
method for such a purpose.

Any one of various methods routinely employed in the art for isolating RNA from
blood may be used to isolate RNA from blood of a subject of the invention, so as to enable

practicing of the method of the invention.
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! 6Alétlrgrr]fately, it is envisaged that the level of RNA encoded by a gene of the invention
in blood of a subject of the invention could be determined in RNA of a sample of fraction of
blood which expresses the gene sufficiently specifically so as to enable the method.
Examples of such blood fractions include preparations of isolated types of leukocytes,
preparations of isolated peripheral blood mononuclear cells, preparations of isolated
granulocytes, preparations of isolated whole leukocytes, preparations of isolated specific
types of leukocytes, plasma-depleted blood, preparations of isolated lymphocytes, and the
plasma fraction of blood.

In one aspect of the method, isolation of RNA from whole blood of a subject of the
invention is effected by using a PAXgene Blood RNA Tube (obtainable from PreAnalytiX)
in accordance with the instructions of the PAXgene Blood RNA Kit protocol. As is described
in the Examples section below, the method of the invention may be practiced by determining
a level of a gene of the invention in RNA isolated from blood from test and control subjects
of the invention using PAXgene Blood RNA Tubes.

Determining of a level of RNA encoded by a gene of the invention in a sample of the
invention may be effected in any one of various ways routinely practiced in the art.

For example, the level of RNA encoded by a gene of the invention in a sample of the
invention may be determined via any one of various methods based on quantitative
polynucleotide amplification which are routinely employed in the art for determining a level
of RNA encoded by a gene in a sample.

Alternately, the level of RNA encoded by a gene of the invention may be determined
via any one of various methods based on quantitative polynucleotide hybridization to an
immobilized probe which are routinely employed in the art for determining a level of RNA
encoded by a gene in a sample.

In one aspect of the method of the invention, the method based on quantitative
polynucleotide amplification used to determine the level of RNA encoded by a gene of the
invention is quantitative reverse transcriptase-polymerase chain reaction (PCR) analysis. Any
one of various types of quantitative reverse transcriptase-PCR analyses routinely employed in

the art to determine the level of RNA encoded by a gene in a sample may be used to practice
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quantitative real-time PCR analysis of DNA complementary to RNA encoded by the gene

using a labeled probe capable of specifically binding amplification product of DNA
complementary to RNA encoded by the gene. For example, quantitative real-time PCR
analysis may be performed using a labeled probe which comprises a polynucleotide capable
of selectively hybridizing with a sense or antisense strand of amplification product of DNA
complementary to RNA encoded by the gene. Labeled probes comprising a polynucleotide
having any one of various nucleic acid sequences capable of specifically hybridizing with
amplification product of DNA complementary to RNA encoded by the gene may be used to
practice the method of the invention.

Quantitative real-time PCR analysis of a level of RNA encoded by a gene of the
invention may be performed in any one of various ways routinely employed in the art.

In one aspect of the method of the invention, quantitative real-time PCR analysis is
performed by analyzing complementary DNA prepared from RNA of blood a subject of the
invention, using the QuantiTect™ Probe RT-PCR system (Qiagen, Valencia, CA; Product
Number 204345), a TagMan dual labelled probe, and a Real-Time PCR System 7500
instrument (Applied Biosystems). As is described in the Examples section which follows,
such quantitative real-time PCR analysis may be used to practice the method of the invention.

As specified above, the level of RNA encoded by a gene of the invention may be
determined via a method based on quantitative polynucleotide hybridization to an
immobilized probe.

In one aspect, determining of the level of RNA encoded by a gene of the invention
via a method based on quantitative polynucleotide hybridization is effected using a
microarray, such as an Affymetrix Ul33Plus 2.0 GeneChip oligonucleotide array
(Affymetrix; Santa Clara, CA).

As specified above, the level of RNA encoded by a gene of the invention in a sample
of the invention may be determined via quantitative reverse transcriptase-PCR analysis using
any one of various sets of primers and labeled probes to amplify and quantitate DNA

complementary to RNA encoded by a marker gene of the invention produced during such
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Table 19. PCR primers and matching polynucleotides of labeled probes for quantitative PCR
analysis.

Gene | Assay Nucleic acid sequences of PCR primers and matching | Primer | Ampli
encodi | reage polynucleotides comprised in labeled probes / con
ng nt probe | size
amplifi positio | (bp)
ed n
c¢cDNA
ACTB |5 5’-CACCACACCTTCTACAATGAGCTG-3’ (SEQ ID NO: | 259 158

primer | 1) 416

3 5’-ACAGCCTGGATAGCAACGTACA-3’ (SEQID NO: 2) | 343

primer | 5>~ AACCGCGAGAAGATGACCCAGATCAT-3’ (SEQ ID

probe [ NO: 3)

5’ 5’- ACCTTCTACAATGAGCTGCG-3’ (SEQ ID NO: 4) 337 114

primer | 5’- GGTCTCAAACATGATCTGGGTC-3’ (SEQ ID NO: 5) | 450

3 5’- AAGGCCAACCGCGAGAAGAT-3’ (SEQID NO: 6) 409

primer

probe

5’ 5’- CACCCAGCACAATGAAGATC-3’ (SEQ ID NO: 7) 1034 119

primer | 5’- CTGCTTGCTGATCCACATCT-3’ (SEQ ID NO: 8) 1152

3 5’- ATCATTGCTCCTCCTGAGCG-3’ (SEQ ID NO: 9) 1057

primer

probe
ANXA | § 5’-GAAACATCTGGTGACTTCCG-3’ (SEQ ID NO: 10) 748 103
3 primer | 5’-TCTGGGCATCTTGTTTGG-3’ (SEQ ID NO: 11) 850

3 5’-TTGACTTTGGCAGATGGCAGA-3’ (SEQID NO: 12) | 778

primer

probe

5 5’-GGAACAAACGAAGATGCCTTG-3’ (SEQID NO: 13) | 628 137

primer | 5’-AAGTCACCAGATGTTTCGGA-3’ (SEQ ID NO: 14) 764

3 5’-ATCTTAACTACCAGGACAAGCAGGCA-3’ (SEQ ID | 655

primer | NO: 15)

probe

5’ 5’-CTACCAGGACAAGCAGGCAA-3’ (SEQID NO: 16) | 662 138

primer | 5’-TTCTGCCATCTGCCAAAGT-3’ (SEQ ID NO: 17) 799

3 5’-TCCGAAACATCTGGTGACTTCC-3* (SEQ ID NO: | 745

primer | 18)

probe
CLEC4 | & 5’-CCATTTAACCCACGCAGAG-3’ (SEQ ID NO: 19) 673 101

43



6.295 6.560 6.711 7.021 RC3467pax 1 6.893 8.640 3.945
6. 670 7.040 8.251 7.771 CCO003pax 1 4.281 5.963 5.500
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€ ¢ 375 6.849 7 063 J1GA000lpax 1 5 426 6. 25d 7. 448
53125 $51T8CSARBCATSISGTA06d864x3"1 (BEQ48D7 NSy 6018 | 118
5 prmsr 722D3 523
3 5’ —TCCTTTCACTCTCAGCCCAC 3’ (SEQ ID NO: 23) 550
primer | 5>~ ATGACCATCAGCACGGAAGC-3’ (SEQ ID NO: 24)
probe
5 5’-GGGCTGAGAGTGAAAGGAAC-3’ (SEQ ID NO: 25) | 506 149
primer | 5’-CCACTGACCTTTGGCATTC-3’ (SEQ ID NO: 26) 654
3’ 5’-ATGACCATCAGCACGGAAGC-3’ (SEQ ID NO: 27) 550
primer
probe
IL2RB |5’ 5’-AAATCTCCCAAGCCTCCCA-3’ (SEQ ID NO: 28) 588 127
primer | 5~ AGGCAGATCCATTCCTGCT-3’ (SEQ ID NO: 29) 714
3’ 5’-TTGAAAGACACCTGGAGTTCG-3’ (SEQ ID NO: 30) | 612
primer
probe
5 5’-GACCCACAGATGCAACATAAG-3’ (SEQ ID NO: 31) | 562 137
primer | 5’-GCTTCTGCTTGAGAGTCAGC-3’ (SEQ ID NO: 32) 698
3 5’-AAATCTCCCAAGCCTCCCAC-3’ (SEQ ID NO: 33) 588
primer
probe
5 5’-TGGAGACCCACAGATGCAA-3’ (SEQ ID NO: 34) 558 141
primer | 5’-GCTTCTGCTTGAGAGTCAGC-3’ (SEQ ID NO: 35) 698
3 5’-AAATCTCCCAAGCCTCCCAC-3’ (SEQ ID NO: 36) 588
primer
probe
LMNB | 5’ 5’-GGAGTGGTTGTTGAGGAAGAA-3’ (SEQ ID NO: 37) | 2051 151
1 primer | 5’-CTGAGAAGGCTCTGCACTGTA-3’ (SEQ ID NO: 38) | 2201
3 5’-AACCCCAAGAGCATCCAATAG-3’ (SEQ ID NO: 39) | 2089
primer
probe
5 5’-CTGGCGAAGATGTGAAGGT-3’ (SEQ ID NO: 40) 1935 135
primer | 5’-CTTCCTCAACAACCACTCCA-3’ (SEQ ID NO: 41) 2069
3’ 5’-AATTCTCAGGGAGAGGAGGTTG-3’ (SEQ ID NO: | 1964
primer | 42)
probe
5’ 5’-AGGCGAAGAAGAGAGGTTGAAG-3" (SEQ ID NO: | 1513 103
primer | 43) 1615
3 5’-CCGCTTTCCTCTAGTTGTACG-3’ (SEQ ID NO: 44) 1536
primer | 5’-TGTCTCCAAGCCCTTCTTCC-3’ (SEQ ID NO: 45)
probe
PRRG |5’ 5’-ATGCGGGAGAAGAAGTGTTTAC-3’ (SEQ ID NO: | 341 153
4 primer | 46) 493
3 5’-CTCTGGCTTCCTCATAATTGC-3’ (SEQ ID NO: 47) 427
primer | 5’>-CTCTTCACTCCCGGCAACCTAGAA-3’ (SEQ ID NO:
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7.366 7.841 JHOOO2pax 1 6.108 7.335 5.633 6.725 6.950
7.484 7.128 JHOOO3pax 1 6.053 6.635 5.090 5.905 6. 145
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13567004+ HOB06pa—1—4—F+1—-5—840—-5-6+3—5-525—6198
6 . PRPCE tf%; 1|_nnn7|u 183
5661 4.|1d O HoeBESAGTATEYETEG5B4SEQIPNG: 435 7| &ig3 | 130
7.|@rimeg | PI-NATOOD GCAGIETGCA? SEQ NG )0 5 Y3
4,636 5.|9rAACDECATHCTHCEIGAG0C-F18ER 1998065005 [70%518
6.|@aiees.[526 JHOD12pax 1 4.981 5.435 4.718 5.965 6| 318
5. ®0dbe6.|511
5’ 5’-ACTCCCGGCAACCTAGAAAG-3’ (SEQ ID NO: 52) 433 176
primer | S’-GTCAGAAGGCCCATAACATCTA-3’ (SEQ ID NO: | 608
3 53) 517
primer | 5’>-AACGATTGCATTTTGGCAGG-3’ (SEQ ID NO: 54)
probe
TNFAI | §° 5’-GCCTATTGCTACAACCCACA-3’ (SEQ ID NO: 55) 448 84
P6 primer | 5>-TGGGAAGCCTGGAGATTTA-3’ (SEQ ID NO: 56) 531
3 5’-AAGGAGTGTGGTGGCGTCTTTAC-3’ (SEQ ID NO: | 472
primer | 57)
probe
5’ 5’-CAGGTTGCTTGGCTGATTATG-3’ (SEQ ID NO: 58) | 632 172
primer | 5-TTGATTTGGAAACCTCCAGC-3’ (SEQ ID NO: 59) 803
3 5’-TGGCTTTGTGGGAAGATACTGTGG-3’ (SEQ ID NO: | 684
primer | 60)
probe
5 5’-CATTAGACTCAAGTATGGTCAGCG-3° (SEQ ID | 567 142
primer | NO: 61) 708
3 5’-TCCACAGTATCTTCCCACAAAG-3’ (SEQ ID NO: | 632
primer | 62)
probe | 5’-CAGGTTGCTTGGCTGATTATGT-3’ (SEQ ID NO: 63)
VNN1 | § 5’-TGACAGGAAGTGGCATCTAT-3’ (SEQ ID NO: 64) 835 147
primer | 5’-TACTGCTGGCATAGGAAGTC-3’ (SEQ ID NO: 65) 981
3 5’-AGAAGAGGGAAAACTCCTCCTCTCG-3* (SEQ ID | 896
primer | NO: 66)
probe
5’ 5’-CTGGAGAATTTCAGGTGTCA-3’ (SEQ ID NO: 67) 1360 111
primer | 5~ ATGCCCAGTCCTTCTCATAC-3’ (SEQ ID NO: 68) 1470
3 5’-ACTGACGGACGCTTGTTTAGTCTGA-3> (SEQ 1D | 1380
primer | NO: 69)
probe
5 5’-GTATTCCCAACAGCTTGGAT-3’ (SEQ ID NO: 70) 711 144
primer | 5’- ATAGATGCCACTTCCTGTCA-3’ (SEQ ID NO: 71) 854
3 5’-CATGAGGGTCAATTTCCTTGCATC-3’ (SEQ ID NO: | 785
primer | 72)
probe

Determining the level of RNA encoded by the marker gene of the invention as a ratio
to a housekeeping gene may be effected in any one of various ways routinely employed in the

art for determining a ratio of a level of RNA encoded by one gene to a level of RNA encoded

by a housekeeping gene, such as ACTB.
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trangcl;'ll%t)azsg Fl)’%)f{ f}nalysis” refers to quantitative reverse transcriptase-PCR analysis where
DNA complementary to RNA encoded by the gene of the invention and DNA
complementary to RNA encoded by the housekeeping gene are co-amplified in the same
sample/reaction mixture.

DNA complementary to RNA encoded by the housekeeping gene may be amplified
via quantitative reverse transcriptase-PCR analysis using any one of various suitable primers.

In one aspect, the primers may be selected so as to include a primer having a
nucleotide sequence which is complementary to a region of a target cDNA template, where
the region spans a splice junction joining a pair of exons. It will be appreciated that sﬁch a
primer can be used to facilitate amplification of DNA complementary to messenger RNA, i.e.
mature spliced RNA.

In one aspect of the method, where the housekeeping gene is ACTB, the primers used
to amplify DNA complementary to RNA encoded by the housekeeping gene may include a
primer having a nucleotide sequence identified as SEQ ID NO: 1, a primer having a
nucleotide sequence identified as SEQ ID NO: 2, or both primers.

In another aspect of the method, the level of RNA encoded by the housekeeping gene
in blood of the test subject is determined via quantitative reverse transcriptase-PCR analysis,
using a labeled probe which comprises a polynucleotide capable of hybridizing to a sense or
antisense strand of the amplification product of the DNA complementary to RNA encoded by
the housekeeping gene.

In one aspect of the method where the housekeeping gene is ACTB and where the
level of RNA encoded by the housekeeping gene in blood of the test subject is determined via
quantitative reverse transcriptase-PCR analysis using a primer having a nucleotide sequence
identified as SEQ ID NO: 1, and a primer having a nucleotide sequence identified as SEQ ID
NO: 2, and a labeled probe, the probe comprises a polynucleotide having a nucleic acid
sequence identified as SEQ ID NO: 3.

As is demonstrated in Example 2 of the Examples section which follows, the method
of the invention can be practiced by determining the level of RNA encoded by any one of the
marker genes ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI as a ratio
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Determining the level of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 or VNNI as a ratio to IL2RB may be effected in any one of various ways.

In one aspect of the method, determining the level of ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 or VNNI as a ratio to a level of RNA encoded by IL2RB in a sample of
the invention is effected via duplex quantitative reverse transcriptase-PCR analysis of RNA
encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 or VNNI1 and of RNA encoded
by IL2RB in the sample. Such “duplex quantitative reverse transcriptase PCR analysis” refers
to quantitative reverse transcriptase-PCR analysis where DNA complementary to RNA
encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 or VNNl and DNA
complementary to RNA encoded by IL2RB are co-amplified in the same sample/reaction
mixture.

As described above, following the step of obtaining the test data, the method of the
invention comprises the step of determining the probability that the test data corresponds to
the positive control data and not to the negative control data.

It will be appreciated that the probability that the test subject does not have any
colorectal pathology as opposed to having colorectal cancer can be readily determined from
the probability that the test subject has colorectal cancer as opposed to not having colorectal
cancer. For example, when expressing the probability that the test subject has colorectal
cancer as a percentage probability, the probability that the test subject does not have any
colorectal pathology as opposed to having colorectal cancer corresponds to 100 percent
minus the probability that the test subject does not have any colorectal pathology as opposed
to having colorectal cancer.

Determining the probability that the test data corresponds to the positive control data
and not to the negative control data may be effected in any one of various ways known to the
ordinarily skilled artisan for determining the probability that a gene expression profile of a
test subject corresponds to a gene expression profile of of subjects having a pathology and
not to a gene expression profile of subjects not having the pathology, where the gene

expression profiles of the subjects having the pathology and the subjects not having the
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Various suitable mathematical models which are well known in the art of medical
diagnosis using disease markers may be employed to classify a test subject as more likely to
have colorectal cancer than to not have colorectal cancer, to determine a probability that a
test subject is likely to have colorectal cancer as opposed to not having colorectal cancer, or
to diagnose a test subject as having colorectal cancer according to the teachings of the
invention. Generally these mathematical models can be unsupervised methods performing a
clustering whilst supervised methods are more suited to classification of datasets. (refer, for
example, to: Dreiseitl S, Ohno-Machado L. Logistic regression and artificial neural network
classification models: a methodology review. J Biomed Inform. 2002 Oct-Dec;35(5-6):352-9;
Pepe MS. The Statistical Evaluation of Medical Tests for Classification and Prediction.
Oxford, England: Oxford University Press; 2003; Dupont WD. Statistical Modeling for
Biomedical Researchers. Cambridge, England: Cambridge University Press; 2002; Pampel
FC. Logistic regression: A Primer. Publication # 07-132, Sage Publications: Thousand Oaks,
CA. 2000; King EN, Ryan TP. A preliminary investigation of maximum likelihood logistic
regression versus exact logistic regression. Am Statistician 2002;56:163-170; Metz CE. Basic
principles of ROC analysis. Semin Nucl Med 1978;8:283-98; Swets JA. Measuring the
accuracy of diagnostic systems. Science 1988;240:1285-93; Zweig MH, Campbell G.
Receiver-operating characteristic (ROC) plots: a fundamental evaluation tool in clinical
medicine. Clin Chem 1993;39:561-77; Witten IH, Frank Eibe. Data Mining: Practical
Machine Learning Tools and Techniques (second edition). Morgan Kaufman 2005; Deutsch
JM. Evolutionary algorithms for finding optimal gene sets in microarray prediction.
Bioinformatics 2003;19:45-52; Niels Landwehr, Mark Hall and Eibe Frank (2003) Logistic
Model Trees . pp 241-252 in Machine Learning: ECML 2003: 14th European Conference on
Machine Learning, Cavtat-Dubrovnik, Croatia, September 22-26, 2003, Proceedings
Publisher: Springer-Verlag GmbH, ISSN: 0302-9743). Examples of such mathematical
models, related to leaming machine , include: Random Forests methods, logistic regression
methods, neural network methods, k-means methods, principal component analysis methods,

nearest neighbour classifier analysis methods, linear discriminant analysis ,methods ,
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methods.

In one aspect of the invention, the model used is a logistic regression model. As is
described in the Examples section below, logistic regression models can be used according to
the method of the invention to determine the probability a test subject of the invention has
colorectal cancer as opposed to not having any colorectal pathology. Logistic regression
models may also be referred to in the art as “logistic models”, and “logit models”.

Any one of various particular cases of logistic regression models may be used, for
any given set of genes of the invention, for determining the probability that the test data
corresponds to the positive control data and not to the negative control data.

In one aspect of the method, determining the probability that the test data corresponds
to the positive control data and not to the negative control data is effected by using one or
more of the logistic regression models disclosed in Example 2, Example 3 and Example 6.

It will be appreciated that a computer may be used for determining the probability
that the test subject has colorectal cancer using a mathematical model, according to the
method of the invention.

One of skill in the art will know of suitable mathematical formulas for generating a
value indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher or lower than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer.

For example, a suitable formula, is one which generates a value representing the ratio
of the level of RNA encoded by the gene in blood of the test subject to the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer. A ratio
of greater than 1 indicates that the level of RNA encoded by the gene in blood of the test
subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, and a ratio of less than 1 indicates that the level of
RNA encoded by the gene in blood of the test subject is lower than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer. A formula for
generating such a ratio value may have the form:

Value = [level of RNA encoded by the gene in blood of the test subject] /
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RNA encoded by the gene in blood of the test subject, to generate a value representing the

difference between the level of RNA encoded by the gene in blood of the test subject from
the level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer. A difference having a positive value indicates that the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, and a difference
having a negative value indicates that the level of RNA encoded by the gene in blood of the
test subject is lower than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer. A formula for generating such a difference value may
have the form:

Value = [level of RNA encoded by the gene in blood of the test subject] —

[level of RNA encoded by the gene in blood of human control subjects not

having colorectal cancer]

Thus, according to another aspect of the invention there is provided a computer-based
method of determining the probability that a test subject has colorectal cancer as opposed to
not having colorectal cancer. The method is effected by causing a computer to apply to the
test data a mathematical model according to the invention, and to output the probability, to
thereby enable a determination of the probability that the test subject has colorectal cancer as
opposed to not having colorectal cancer.

Application of computers for determining a probability that a test subject has a
disease as opposed to not having the disease, so as to enable the method of the invention, is
routinely practiced in the art using computer systems, and optionally computer-readable
media, routinely used in the art.

Thus, according to a further aspect of the invention there is provided a computer
system for providing the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. The computer system comprises a processor; and a memory
configured with instructions that cause the processor to provide a user with the probability,
where the instructions comprise applying a mathematical model of the invention to test data

of the invention, to thereby determine the probability that the test subject has colorectal
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invention.

Thus, according to another aspect of the invention there is provided a computer-based
method of of classifying a human test subject as more likely to have colorectal cancer than to
not have colorectal cancer. The method is effected by using a computer to apply to test data
from a test subject according to the invention, and to negative control data representing a
level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, a mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is higher, for ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNNI, or lower, for IL2RB, than the level of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer. For ANXA3,
CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI, an indication by the value that the level
of RNA encoded by the gene in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal

cancer, and where, for IL2RB, an indication by the value that the level of RNA encoded by
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betwke85he Bvél d.RIMA encoded by the gene in blood of the test subject and the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer,
where, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, a value indicating
that the level of RNA encoded by the gene in blood of the test subject is higher, for example,
within a suitable range of fold-changes disclosed herein, than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer classifies the test
subject as more likely to have colorectal cancer than to not have colorectal cancer, and
where, for IL2RB, a value indicating that the level of RNA encoded by the gene in blood of
the test subject is lower, for example, within a suitable range of fold-changes disclosed
herein, than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

Thus, according to still yet another aspect of the invention there is provided a
computer-readable medium having instructions stored thereon that are operable when
executed by a computer for applying, to test data representing a level of RNA encoded by the
gene in blood of a human test subject, and to negative control data representing a level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer, a
mathematical formula for generating a value indicating, for ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNN1, whether the level of RNA encoded by the gene in blood of the
test subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, and, for IL2RB, whether the level of RNA encoded by
the gene in blood of the test subject is lower than the level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer, where, for ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNNI, an indication by the value that the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer classifies the test
subject as more likely to have colorectal cancer than to not have colorectal cancer, and where,
for IL2RB, an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is lower than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer classifies the test subject as more likely to have
colorectal cancer than to not have colorectal cancer.

An exemplary computer system for practicing certain of the methods described herein
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Figure 1 shows a schematic of a general-purpose computer system 100 suitable for
practicing the methods described herein. The computer system 100, shown as a self-
contained unit but not necessarily so limited, comprises at least one data processing unit
(CPU) 102, a memory 104, which will typically include both high speed random access
memory as well as non-volatile memory (such as one or more magnetic disk drives) but may
be simply flash memory, a user interface 108, optionally a disk 110 controlled by a disk
controller 112, and at least one optional network or other communication interface card 114
for communicating with other computers as well as other devices. At least the CPU 102,
memory 104, user interface 108, disk controller where present, and network interface card,
communicate with one another via at least one communication bus 106.

Memory 104 stores procedures and data, typically including: an operating system 140
for providing basic system services; application programs 152 such as user level programs
for viewing and manipulating data, evaluating formulae for the purpose of diagnosing a test
subject; authoring tools for assisting with the writing of computer programs; a file system
142, a user interface controller 144 for handling communications with a user via user
interface 108, and optionally one or more databases 146 for storing data of the invention and
other information, optionally a graphics controller 148 for controlling display of data, and
optionally a floating point coprocessor 150 dedicated to carrying out mathematical
operations. The methods of the invention may also draw upon functions contained in one or
more dynamically linked libraries, not shown in Figure 1, but stored either in Memory 104,
or on disk 110, or accessible via network interface connection 114.

User interface 108 may comprise a display 128, a mouse 126, and a keyboard 130.
Although shown as separate components in Figure 1, one or more of these user interface
components can be integrated with one another in embodiments such as handheld computers.
Display 128 may be a cathode ray tube (CRT), or flat-screen display such as an LCD based
on active matrix or TFT embodiments, or may be an electroluminescent display, based on
light emitting organic molecules such as conjugated small molecules or polymers. Other
embodiments of a user interface not shown in Figure 1 include, e.g., several buttons on a
keypad, a card-reader, a touch-screen with or without a dedicated touching device, a
trackpad, a trackball, or a microphone used in conjunction with voice-recognition software,
or any combination thereof, or a security-device such as a fingerprint sensor or a retinal

scanner that prohibits an unauthorized user from accessing data and programs stored in
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either directly through a dedicated printer cable connected to a serial or USB port, or
wirelessly, or via a network connection.

The database 146 may instead, optionally, be stored on disk 110 in circumstances
where the amount of data in the database is too great to be efficiently stored in memory 104.
The database may also instead, or in part, be stored on one or more remote computers that
communicate with computer system 100 through network interface connection 114.

The network interface 134 may be a connection to the internet or to a local area
network via a cable and modem, or ethernet, firewire, or USB connectivity, or a digital
subscriber line. Preferably the computer network connection is wireless, e.g., utilizing
CDMA, GSM, or GPRS, or bluetooth, or standards such as 802.11a, 802.11b, or 802.11g.

It would be understood that various embodiments and configurations and
distributions of the components of system 10 across different devices and locations are
consistent with practice of the methods described herein. For example, a user may use a
handheld embodiment that accepts data from a test subject, and transmits that data across a
network connection to another device or location where the data is analyzed according to a
formulae described herein. A result of such an analysis can be stored at the other location
and/or additionally transmitted back to the handheld embodiment. In such a configuration,
the act of accepting data from a test subject can include the act of a user inputting the
information. The network connection can include a web-based interface to a remote site at,
for example, a healthcare provider. Alternatively, system 10 can be a device such as a
handheld device that accepts data from the test subject, analyzes the data, such as by
inputting the data into a formula as further described herein, and generating a result that is
displayed to the user. The result can then be, optionally, transmitted back to ‘a remote
location via a network interface such as a wireless interface. System 100 may further be
configured to permit a user to transmit by e-mail results of an analysis directly to some other
party, such as a healthcare provider, or a diagnostic facility, or a patient.

In one aspect of the invention there is provided a method of determining whether a
subject is at an increased risk of having colorectal cancer relative to the general population.
The method comprises obtaining a test biological sample of blood from the subject; for each
of a set of genes selected from the group consisting of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI, determining the amount of RNA encoded by the gene in the test
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that the subject is at increased risk, average risk or decreased risk of having colorectal cancer
relative to the general population if the amount of RNA encoded by each gene in the test
biological sample is higher than in the control biological samples for genes ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1, and lower for IL2RB.

A test subject would be considered as being at "increased risk" of having- or
developing colorectal cancer if the amount of RNA encoded by ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and/or VNNI1 present in the test biological sample is higher than
that seen in the control samples to an approximate extent (plus or minus 10%) seen in the
working examples herein. A test subject would be considered as being at "increased risk" of
having or developing colorectal cancer if the amount of RNA encoded by IL2RB present in
the test biological sample is lower than that seen in the control samples to an approximate
extent (plus or minus 10%) seen in the working examples herein.

A combination of marker genes of the invention, such as ANXA3, CLECA4D,
LMNBI1, PRRG4, VNNI1, and IL2RB, can be used together with the known CRC prevalence
rate to determine useful thresholds for stratifying the probability of having colorectal cancer
in an average risk population. Using the combined training/blind set (IL2RB duplex)
described in the Examples, an increased probability threshold can be selected to identify a
sub-population with a colorectal cancer occurrence rate of 1.5%, a 3-fold increase over the
base disease prevalence rate; this threshold reflects the same relative risk associated with
having a first degree relative with colorectal cancer. A decreased probability threshold
reflecting a sensitivity for colorectal cancer detection of, for example, 80%, 75%, 70%, 65%,
can be selected to identify a lower-than-average probability sub-population. This approach
can be used to stratify patients into an increased probability group, a decreased probability,
and an average probability group.

One of ordinary skill in the art will be able to determine directly from the literature,
or will be able to calculate from available statistical data, a suitable prevalence rate of
colorectal cancer for practicing embodiments of the invention. For example, the prevalence
rate for colorectal cancer in the average risk population over 50 years of age has been
determined to be 0.7% (see for example Imperiale TF. et al., 2004. Colorectal Cancer Study
Group. Fecal DNA versus fecal occult blood for colorectal-cancer screening in an average-

risk population. New Engl J Med 351:2704-14).
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-0. ?h%, accg'r in% tg st711? agétﬁc}r aspect of the invention there is provided a kit. The kit
comprises packaging and contains, for each gene of a set of two or more of the following
target genes of the invention: ACTB, ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4,
TNFAIP6 and VNNI1; a primer set capable of generating an amplification product of DNA
complementary to RNA encoded, in a human subject, only by the gene.

In various aspects of the kit of the invention, the set of genes may be any combination
of two or more of the target genes of the invention, as described hereinabove and in the
Examples section, below.

In one aspect of the invention, the kit further contains two or more of the following
components: a thermostable polymerase, a reverse transcriptase, deoxynucleotide
triphosphates, nucleotide triphosphates and enzyme buffer.

In another aspect of the invention, the kit further contains at least one labeled probe
capable of selectively hybridizing to either a sense or an antisense strand of the amplification
product.

In yet another aspect of the invention, the kit further contains a computer-readable
medium of the invention.

In one aspect, the kit is identified in print in or on the packaging as being for determining a
probability that a test subject has colorectal cancer, for example, a probability that a test
subject has colorectal cancer as opposed to not having colorectal éancer.

In another aspect, the kit is identified in print in or on the packaging as being for
classifying a test subject as being more likely to have colorectal cancer than to not have
colorectal cancer, and/or as being more likely to not have colorectal cancer than to have
colorectal cancer.

In a further aspect, the kit is identified in print in or on the packaging as being for
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population

In various aspects of the kit of the invention, the set of genes may be any combination
of two or more of the target genes of the invention.

Sets of genes of the invention which consist of two or more of ACTB, ANXA3,
CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI include: ACTB, ANXA3,
CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6, VNN1; ACTB, ANXA3, CLEC4D, IL2RB,
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LM g ERG: G326, divEad ChrGugsfars: pRBod: Aot Anxas,
CLECAIZ902RB, 0HNB1,3PRRGY; A6TB, ANXASICLECHDOA2RB, F#HRG4, VNNI;
ACTB: 216\&,&3?'1%% ',%1\911%11631,' PRRG4, VNNI; ACTB, ANXA3, CLEC4D, IL2RB,
PRRG4, TNFAIP6; ACTB, ANXA3, IL2RB, LMNB1, PRRG4, TNFAIP6; ACTB, ANXA3,
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6; ACTB, ANXA3, CLEC4D, IL2RB, PRRG4,
TNFAIP6, VNN1; ACTB, ANXA3, IL2RB, LMNB1, PRRG4, TNFAIP6, VNNI; ACTB,
ANXA3, IL2RB, LMNBI1, PRRG4; ACTB, IL2RB, PRRG4, VNN1; ACTB, ANXA3,
IL2RB, PRRG4, VNNI1; ACTB, CLEC4D, IL2RB, PRRG4, VNNI; ACTB, IL2RB,
LMNBI1, PRRG4, VNN1; ACTB, CLEC4D, IL2RB, LMNBI1, PRRG4, VNNI; ACTB,
ANXA3, IL2RB, PRRG4, TNFAIP6; ACTB, IL2RB, PRRG4, TNFAIP6, VNN1; ACTB,
ANXA3, IL2RB, PRRG4, TNFAIP6, VNN1; ACTB, CLEC4D, IL2RB, PRRG4, TNFAIP6,
VNNI; ACTB, IL2RB, LMNBI, PRRG4, TNFAIP6, VNNI; ACTB, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6, VNN1; ACTB, IL2RB, PRRG4; ACTB, ANXA3, IL2RB,
PRRG4; ACTB, CLEC4D, IL2RB, PRRG4; ACTB, IL2RB, LMNBI, PRRG4; ACTB,
CLEC4D, IL2RB, LMNB1, PRRG4; ACTB, IL2RB, PRRG4, TNFAIP6; ACTB, CLEC4D,
IL2RB, PRRG4, TNFAIP6; ACTB, IL2RB, LMNB1, PRRG4, TNFAIP6; ACTB, CLEC4D,
IL2RB, LMNB1, PRRG4, TNFAIP6; ACTB, ANXA3, IL2RB, VNNI; ACTB, ANXA3,
CLEC4D, IL2RB, VNNI; ACTB, ANXA3, IL2RB, LMNBI, VNNI; ACTB, ANXA3,
CLEC4D, IL2RB, LMNBI, VNNI; ACTB, ANXA3, CLEC4D, LMNBI, PRRG4, VNNI;
ACTB, ANXA3, IL2RB, TNFAIP6, VNN1; ACTB, ANXA3, CLEC4D, IL2RB, TNFAIP6,
VNNI; ACTB, ANXA3, IL2RB, LMNB1, TNFAIP6, VNN1; ACTB, ANXA3, CLEC4D,
IL2RB, LMNB1, TNFAIP6, VNNI; ACTB, ANXA3, CLEC4D, LMNBI], PRRG4,
TNFAIP6, VNN1; ACTB, ANXA3, IL2RB; ACTB, ANXA3, CLEC4D, IL2RB; ACTB,
ANXA3, IL2RB, LMNBI; ACTB, ANXA3, CLEC4D, IL2RB, LMNB1; ACTB, ANXA3,
CLEC4D, LMNBI1, PRRG4; ACTB, CLEC4D, IL2RB, LMNB1, VNN1; ACTB, ANXA3,
IL2RB, TNFAIP6; ACTB, ANXA3, CLEC4D, IL2RB, TNFAIP6; ACTB, ANXA3, IL2RB,
LMNBI, TNFAIP6; ACTB, ANXA3, CLEC4D, IL2RB, LMNBI, TNFAIP6; ACTB,
ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6; ACTB, IL2RB, LMNBI1, TNFAIPG6,
VNNI; ACTB, CLEC4D, IL2RB, LMNBI, TNFAIP6, VNN1; ACTB, IL2RB, LMNBI,
VNNI; ACTB, ANXA3, LMNBI, PRRG4, VNN1; ACTB, ANXA3, LMNBI1, PRRG4,
TNFAIP6, VNNI; ACTB, ANXA3, CLEC4D, PRRG4; ACTB, ANXA3, LMNBI, PRRG4;
ACTB, CLEC4D, IL2RB, VNNI; ACTB, ANXA3, CLEC4D, PRRG4, VNNI; ACTB,
IL2RB, LMNBI, TNFAIP6; ACTB, CLEC4D, IL2RB, LMNBI, TNFAIP6; ACTB,
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ACTEB,OIL2RE). TNFALPS/ YNNI1;7A2T8, TAECUD]8B.2RB; TNEAIR6, VNNI1; ACTB,
AN)%A%,SgLI%84I§, 19R£84,0T1§9A9P6?Q/%H\_18'A§310B, IL2RB, LMNBI1; ACTB, C‘LEC4D,
IL2RB, LMNBI1; ACTB, IL2RB, VNNI1; ACTB, ANXA3, CLEC4D, LMNBI1, VNNI;
ACTB, ANXA3, CLEC4D, LMNBI, TNFAIP6, VNNI1; ACTB, ANXA3, CLECA4D,
LMNBI; ACTB, ANXA3, PRRG4; ACTB, ANXA3, CLEC4D, VNNI; ACTB, ANXA3,
LMNBI, VNNI; ACTB, ANXA3, PRRG4, VNNI1; ACTB, ANXA3, CLEC4D, LMNBI,
TNFAIP6; ACTB, ANXA3, PRRG4, TNFAIP6; ACTB, ANXA3, CLEC4D, TNFAIP6,
VNNI1; ACTB, ANXA3, LMNBI, TNFAIP6, VNNI1; ACTB, ANXA3, PRRG4, TNFAIP6,
VNN1; ACTB, ANXA3; ACTB, ANXA3, CLEC4D; ACTB, ANXA3, LMNBI; ACTB,
ANXA3, VNNI1; ACTB, ANXA3, TNFAIP6; ACTB, ANXA3, CLEC4D, TNFAIP6; ACTB,
IL2RB, TNFAIP6; ACTB, CLEC4D, IL2RB, TNFAIP6; ACTB, ANXA3, LMNBI,
TNFAIP6; ACTB, ANXA3, TNFAIP6, VNN1; ACTB, CLEC4D, IL2RB; ACTB, PRRG4,
VNNI1; ACTB, CLEC4D, PRRG4, VNNI1; ACTB, LMNBI, PRRG4, VNNI; ACTB,
CLEC4D, LMNBI1, PRRG4, VNNI1; ACTB, PRRG4, TNFAIP6, VNN1; ACTB, CLEC4D,
PRRG4, TNFAIP6, VNN1; ACTB, LMNBI1, PRRG4, TNFAIP6, VNNI1; ACTB, CLECA4D,
LMNBI, PRRG4, TNFAIP6, VNNI1; ACTB, PRRG4; ACTB, CLEC4D, PRRG4; ACTB,
LMNBI, PRRG4; ACTB, CLEC4D, LMNBI1, PRRG4; ACTB, PRRG4, TNFAIP6; ACTB,
CLEC4D, PRRG4, TNFAIP6; ACTB, LMNBI1, PRRG4, TNFAIP6; ACTB, CLECA4D,
LMNBI, PRRG4, TNFAIP6; ACTB, LMNBI, TNFAIP6, VNN1; ACTB, CLEC4D, VNNI;
ACTB, LMNBI, VNNI1; ACTB, CLEC4D, LMNBI1, VNN1; ACTB, LMNB1, TNFAIP6;
ACTB, LMNBI, TNFAIP6; ACTB, TNFAIP6, VNNI1; ACTB, CLEC4D, TNFAIP6, VNNI;
ACTB, CLEC4D, LMNBI1, TNFAIP6, VNN1; ACTB, LMNB1; ACTB, CLEC4D, LMNBI;
ACTB, VNNI; ACTB, CLEC4D, TNFAIP6; ACTB, TNFAIP6; ACTB, CLEC4D; and
ACTB, IL2RB.

In one aspect of the kit of the invention, the set of one or more genes consists of a
housekeeping gene such as ACTB, and one or more of the colorectal cancer marker genes:
ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and ANXA3.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and CLECA4D.
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1. p e invention, the se g
ACTB and LMNBI.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and PRRG4.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and TNFAIP6.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and VNNI.

In another aspect of the kit of the invention, the set of one or more genes consists of
IL2RB, and one or more of the colorectal cancer marker genes: ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNNI.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and ANXA3.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and CLEC4D.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and LMNBI.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and PRRG4.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and TNFAIP6.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and VNNI.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 1, and a primer having a nucleotide sequence identified as SEQ ID
NO: 2.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 1, and a primer having a nucleotide sequence identified as SEQ ID
NO: 2 and the kit further contains a labeled probe which comprises a polynucleotide having a
nucleic acid sequence identified as SEQ ID NO: 3.
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In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 10, and a primer having a nucleotide sequence identified as SEQ
ID NO: 11, and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 12.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 19, and a primer having a nucleotide sequence identified as SEQ
ID NO: 20.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 19, and a primer having a nucleotide sequence identified as SEQ
ID NO: 20 and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 21.

In one aspect of the invention, for example, the kit contains a primer having a
nucleotide sequence identified as SEQ ID NO: 28, and a primer having a nucleotide sequence
identified as SEQ ID NO: 29.

In one aspect of the invention, for example, the kit contains a primer having a
nucleotide sequence identified as SEQ ID NO: 28, and a primer having a nucleotide sequence
identified as SEQ ID NO: 29 and the kit further contains a labeled probe which comprises a
polynucleotide having a nucleic acid sequence identified as SEQ ID NO: 30.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 37, and a primer having a nucleotide sequence identified as SEQ
ID NO: 38.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 37, and a primer having a nucleotide sequence identified as SEQ
ID NO: 38 and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 39.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 46, and a primer having a nucleotide sequence identified as SEQ
ID NO: 47.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence

identified as SEQ ID NO: 46, and a primer having a nucleotide sequence identified as SEQ
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0. %181 one aspect of the6invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 55, and a primer having a nucleotide sequence identified as SEQ
ID NO: 56.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 55, and a primer having a nucleotide sequence identified as SEQ
ID NO: 56 and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 57.

Further, non-limiting, specific aspects of the invention include the following:

One aspect of the invention disclosed herein is a method of determining a probability
that a human test subject has colorectal cancer as opposed to not having colorectal cancer, the
method comprising: the steps of (a) determining a level of RNA encoded by a ANXA3 gene
in blood of the test subject, thereby generating test data; (b) providing positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and providing negative control data representing levels of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and (c)
determining a probability that the test data corresponds to the positive control data and not to
the negative control data, where the probability that the test data corresponds to the positive
control data and not to the negative control data represents the probability that the test subject
has colorectal cancer as opposed to not having colorectal cancer. Another aspect of the
invention disclosed herein is a method of determining a probability that a human test subject
has colorectal cancer as opposed to not having colorectal cancer, the method comprising the
steps of (a) determining a level of RNA encoded by a CLEC4D gene in blood of the test
subject, thereby generating test data; (b) providing positive control data representing levels of
RNA encoded by the gene in blood of human control subjects having colorectal cancer, and
providing negative control data representing levels of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer; and (¢) determining a probability that
the test data corresponds to the positive control data and not to the negative control data,
where the probability that the test data corresponds to the positive control data and not to the
negative control data represents the probability that the test subject has colorectal cancer as
opposed to not having colorectal cancer. Another aspect of the invention disclosed herein is

a method of determining a probability that a human test subject has colorectal cancer as
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a letel 62 ROVA/ éncbdalby a (1.2KH géhedh blood of tHe. tefd4ulject LiherebP gdifefating test
data; (b) pro{/igi%lg positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer. Another aspect of the invention disclosed herein is a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising the steps of: (a) determining a level of RNA
encoded by a LMNBI1 gene in blood of the test subject, thereby generating test data; (b)
providing positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer.  Another aspect of the invention disclosed herein is a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising the steps of: (a) determining a level of RNA
encoded by a PRRG4 gene in blood of the test subject, thereby generating test data; (b)
providing positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer. Another aspect of the invention disclosed herein is a method of

determining a probability that a human test subject has colorectal cancer as opposed to not
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encdlled B a TNFAGPE géhe/id Hlodiofthé kést sObjéck,/thereby generating test data; (b)
providing positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer.  Another aspect of the invention disclosed herein is a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising the steps of: (a) determining a level of RNA
encoded by a VNNI gene in blood of the test subject, thereby generating test data; (b)
providing positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer.

An embodiment of aspects of the invention disclosed herein includes that the
determining of the level of RNA encoded by the gene in blood of the test subject be effected
by determining the level of RNA encoded by the gene in a blood sample isolated from the
test subject. An embodiment of aspects of the invention disclosed herein includes the further
step of determining the levels of RNA encoded by the gene in blood of a population of
human subjects having colorectal cancer, thereby providing the positive control data
representing the levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and determining levels of RNA encoded by the gene in blood of a
population of human subjects not having colorectal cancer, thereby providing the negative
control data representing the levels of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer. An embodiment of aspects of the invention disclosed

herein includes that the level of RNA encoded by the gene in blood of the test subject is
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embodiAten? .02 aSpect. BBthe-inverftion disclosed Bidekin irfdluddy tid the level of RNA
encoded by the gene in blood of the test subject and the levels of RNA encoded by the gene
in blood of the control subjects are determined via the same method. An embodiment of
aspects of the invention disclosed herein includes that the determining of the probability that
the test data corresponds to the positive control data and not to the negative control data is
effected by applying to the test data a mathematical model derived from the positive control
data and from the negative control data, and where the mathematical model is for
determining the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data. An embodiment
of aspects of the invention disclosed herein includes that the level of RNA encoded by the
gene in blood of the test subject is determined as a ratio to a level of RNA encoded by ACTB
in blood of the test subject. An aspect of this latter embodiment includes that the level of
RNA encoded by the gene in blood of the test subject and the level of RNA encoded by
ACTB in blood of the test subject are determined via duplex quantitative reverse
transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
encoded by ACTB. An embodiment of aspects of the invention disclosed herein includes
that the level of RNA encoded by the gene in blood of the test subject is determined as a ratio
to a level of RNA encoded by IL2RB in blood of the test subject. An aspect of this latter
embodiment includes that the level of RNA encoded by the gene in blood of the test subject
and the level of RNA encoded by IL2RB in blood of the test subject are determined via
duplex quantitative reverse transcriptase-polymerase chain reaction analysis of RNA encoded
by the gene and of RNA encoded by IL2RB.

An aspect of the invention disclosed herein is a computer-based method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, from test data representing a level of RNA encoded by a ANXA3
gene in blood of the test subject, the method comprising computer-implemented steps of: (a)
applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, where the
mathematical model is for determining a probability that data representing a level of RNA

encoded by the gene corresponds to the positive control data and not to the negative control
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gene Borbefonds-to the/fbkitive control data and not to the negative control data, where the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. Another aspect of the invention disclosed herein is a computer-
based method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-
implemented steps of: inputting, to a computer, test data representing a level of RNA
encoded by a CLEC4D gene in blood of the test subject; and causing the computer to apply
to the test data a mathematical model derived from positive control data representing levels
of RNA encoded by the gene in blood of human control subjects having colorectal cancer,
and from negative control data representing levels of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where the mathematical model is for
determining a probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data; and (b)
outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data, where the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. Another aspect of the invention disclosed herein is a computer-
based method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-
implemented steps of: inputting, to a computer, test data representing a level of RNA
encoded by a IL2RB gene in blood of the test subject; and causing the computer to apply to
the test data a mathematical model derived from positive control data representing levels of
RNA encoded by the gene in blood of human control subjects having colorectal cancer, and
from negative control data representing levels of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where the mathematical model is for
determining a probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data; and (b)

outputting the probability that data representing a level of RNA encoded by the gene
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control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. Another aspect of the invention disclosed herein is a computer-
based method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-
implemented steps of: (a) applying to the test data a mathematical model derived from
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and from negative control data representing levels
of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for determining a probability that data representing
a level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer. Another aspect of the invention disclosed
herein is a computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method comprising
computer-implemented steps of: (a) applying to the test data a mathematical model derived
from positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for determining a probability that data representing
a level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer. Another aspect of the invention disclosed

herein is a computer-based method of determining a probability that a human test subject has
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from positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for determining a probability that data representing
a level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer. Another aspect of the invention disclosed
herein is a computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method comprising
computer-implemented steps of: (a) applying to the test data a mathematical model derived
from positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for determining a probability that data representing
a level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer.

An embodiment of the invention’s computer based methods includes where the level
of RNA encoded by the gene in blood of the test subject is determined via quantitative
reverse transcriptase-polymerase chain reaction analysis. An embodiment of computer based
methods of the invention includes where the level of RNA encoded by the gene in blood of
the test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method. An embodiment of each of computer based methods of
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subject. An embodiment of computer based methods of the invention includes where the
level of RNA encoded by the gene in blood of the test subject and the level of RNA encoded
by ACTB in blood of the test subject are determined via duplex quantitative reverse
transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
encoded by ACTB. An embodiment of each of the computer based methods of the invention
includes where the level of RNA encoded by the gene in blood of the test subject is
determined as a ratio to a level of RNA encoded by IL2RB in blood of the test subject. In a
further embodiment the level of RNA encoded by the gene in blood of the test subject and the
level of RNA encoded by IL2RB in blood of the test subject are determined via duplex
quantitative reverse transcriptase-polymerase chain reaction analysis of RNA encoded by the
gene and of RNA encoded by IL2RB.

Another aspect of the invention disclosed herein is a method of determining a
probability that a human test subject has colorectal cancer as opposed to not having colorectal
cancer, the method comprising, for each gene of a set of one or more genes selected from the
group consisting of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI:
comprising the steps of: (a) determining a level of RNA encoded by the gene in blood of the
test subject, thereby generating test data; (b) providing positive control data representing
levels of RNA encoded by the gene in blood of human control subjects having colorectal
cancer, and providing negative control data representing levels of RNA encoded by the gene
in blood of human control subjects not having colorectal cancer; and (c) determining a
probability that the test data corresponds to the positive control data and not to the negative
control data, where the probability that the test data corresponds to the positive control data
and not to the negative control data represents the probability that the test subject has
colorectal cancer as opposed to not having colorectal cancer. An embodiment of this aspect
of the invention disclosed herein is where the determining of the level of RNA encoded by
the gene in blood of the test subject is effected by determining the level of RNA encoded by
the gene in a blood sample isolated from the test subject. An embodiment of this aspect of
the invention disclosed herein further comprises determining levels of RNA encoded by the
gene in blood of a population of human subjects having colorectal cancer, thereby providing
the positive control data representing the levels of RNA encoded by the gene in blood of

human control subjects having colorectal cancer, and determining levels of RNA encoded by

69



10

15

20

25

30

2 0.64 0.75 3.927 - - - -0.277 - 0.340 115 3 0.64

0.75 3.922 - -0.010 - -0.268 - 0.337 116 2 0.64 0.73
wW@2®92825303 - -0.373 - -0.206 - 117 3 0.64 0. 73PGI/882809/005782

- - -0.373 - -0.206 - 118 2 0.64 0.73 3.628 - - - - -

e T RN N X -
providing.tHe/ Aegatie Gdifirol Adta reflesentiflg tHe 18velH6f RNA encoded by the gene in
blood of human control subjects not having colorectal cancer. An embodiment of this aspect
of the invention disclosed herein is where'the level of RNA encoded by the gene in blood of
the test subject is determined via quantitative reverse transcriptase-polymerase chain reaction
analysis. An embodiment of this aspect of the invention disclosed herein is where the level
of RNA encoded by the gene in blood of the test subject and the levels of RNA encoded by
the gene in blood of the control subjects are determined via the same method. An
embodiment of this aspect of the invention disclosed herein is where the determining of the
probability that the test data corresponds to the positive control data and not to the negative
control data is effected by applying to the test data a mathematical model derived from the
positive control data and from the negative control data, and where the mathematical model
is for determining the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data. An embodiment
of this aspect of the invention disclosed herein is where the level of RNA encoded by the
gene in blood of the test subject is determined as a ratio to a level of RNA encoded by ACTB
in blood of the test subject. In a further embodiment, the level of RNA encoded by the gene
in blood of the test subject and the level of RNA encoded by ACTB in blood of the test
subject are determined via duplex quantitative reverse transcriptase-polymerase chain
reaction analysis of RNA encoded by the gene and of RNA encoded by ACTB. An
embodiment of this aspect of the invention disclosed herein is where the set of one or more
genes is a set of one or more genes selected from the group consisting of ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI1, and where the level of RNA encoded by the gene
in blood of the test subject is determined as a ratio to a level of RNA encoded by IL2RB in
blood of the test subject. In a further embodiment, the level of RNA encoded by the gene in
blood of the test subject and the level of RNA encoded by IL2RB in blood of the test subject
are determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

Another aspect of the invention disclosed herein is a computer-based method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, from test data representing a level of RNA encoded by the gene in
blood of the test subject, the method comprising, for each gene of a set of one or more genes

selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4,
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the test subject has colorectal cancer as opposed to not having colorectal cancer. In an
embodiment of this aspect of the invention disclosed herein is where the level of RNA
encoded by the gene in blood of the test subject is determined via quantitative reverse
transcriptase-polymerase chain reaction analysis. In an embodiment of this aspect of the
invention disclosed herein is where the level of RNA encoded by the gene in blood of the test
subject and the levels of RNA encoded by the gene in blood of the control subjects are
determined via the same method. In an embodiment of this aspect of the invention disclosed
herein is where the level of RNA encoded by the gene in blood of the test subject is
determined as a ratio to a level of RNA encoded by ACTB in blood of the test subject. In a
further embodiment of this aspect of the invention disclosed herein is where the level of RNA
encoded by the gene in blood of the test subject and the level of RNA encoded by ACTB in
blood of the test subject are determined via duplex quantitative reverse transcriptase-
polymerase chain reaction analysis of RNA encoded by the gene and of RNA encoded by
ACTB. In an embodiment of this aspect of the invention disclosed herein is where the set of
one or more genes is a set of one or more genes selected from the group consisting of
ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1, and where the level of RNA
encoded by the gene in blood of the test subject is determined as a ratio to a level of RNA
encoded by IL2RB in blood of the test subject. In a further embodiment of this aspect of the
invention disclosed herein, the level of RNA encoded by the gene in blood of the test subject
and the level of RNA encoded by IL2RB in blood of the test subject are determined via
duplex quantitative reverse transcriptase-polymerase chain reaction analysis of RNA encoded
by the gene and of RNA encoded by IL2RB. In an embodiment of this aspect of the

invention disclosed herein is where the set of one or more genes consists of PRRG4. In an
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ACTB, ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI, a primer set
capable of generating an amplification product of DNA complementary to RNA encoded, in
a human subject, only by the gene. An embodiment of this aspect of the invention disclosed
herein is where the kit further contains two or more components selected from the group
consisting of a thermostable polymerase, a reverse transcriptase, deoxynucleotide
triphosphates, nucleotide triphosphates and enzyme buffer. An embodiment of this aspect of
the invention disclosed herein is where the kit further contains at least one labelled probe
capable of selectively hybridizing to either a sense or an antisense strand of the amplification
product. An embodiment of this aspect of the invention disclosed herein is where the kit
further contains a computer-readable medium having instructions stored thereon that are
operable when executed by a computer for applying a mathematical model to test data
representing a level of RNA encoded by the gene in blood of a human test subject, where the
mathematical model is derived from positive control data representing levels of RNA
encoded by the gene in blood of human control subjects having colorectal cancer, and from
negative control data representing levels of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer, where the mathematical model is for
determining a probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data, and where the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. An embodiment of this aspect of the invention disclosed herein
is where the set of one or more genes of the kit consists of ACTB and one or more genes
selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4,
TNFAIP6 and VNN1. An embodiment of this aspect of the invention disclosed herein is
where the set of one or more genes of one or more genes of the kit consists of ACTB and
ANXA3. An embodiment of this aspect of the invention disclosed herein is where the set of
one or more genes of one or more genes of the kit consists of ACTB and CLEC4D. An
embodiment of this aspect of the invention disclosed herein is where the set of one or more

genes of one or more genes of the kit consists of ACTB and IL2RB. An embodiment of this
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herein is where the set of one or more genes of one or more genes of the kit consists of

ACTB and TNFAIP6. An embodiment of this aspect of the invention disclosed herein is
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where the set of one or more genes of one or more genes of the kit consists of ACTB and
VNNI1. An embodiment of this aspect of the invention disclosed herein is where the set of
one or more genes of one or more genes of the kit consists of IL2ZRB and one or more genes
selected from the group consisting of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and
VNNI. An embodiment of this aspect of the invention disclosed herein is where the set of
one or more genes of one or more genes of the kit consists of IL2RB and ANXA3. An
embodiment of this aspect of the invention disclosed herein is where the set of one or more
genes of one or more genes of the kit consists of \ IL2RB and CLEC4D. An embodiment of
this aspect of the invention disclosed herein is where the set of one or more genes of one or
more genes of the kit consists of IL2RB and LMNB1. An embodiment of this aspect of the
invention disclosed herein is where the set of one or more genes of one or more genes of the
kit consists of IL2ZRB and PRRG4. An embodiment of this aspect of the invention disclosed
herein is where the set of one or more genes of one or more genes of the kit consists of
IL2RB and TNFAIP6. An embodiment of this aspect of the invention disclosed herein is
where the set of one or more genes of one or more genes of the kit consists of IL2RB and
VNNI.

Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a ANXA3 gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and(c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of

RNA encoded by the gene in blood of human control subjects not having colorectal cancer
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the test subject thereby generating test data; (b) providing negative control data representing

a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a IL2RB gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising:(a) determining a level of RNA encoded by a LMNBI gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in

blood of the test subject is higher than the level of RNA encoded by the gene in blood of
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cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a PRRG4 gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a TNFAIP6 gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising:(a) determining a level of RNA encoded by a VNNI1 gene in blood of the
test subject, thereby generating test data; (b) providing negative control data representing a

level of RNA encoded by the gene in blood of human control subjects not having colorectal
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hunﬁﬁ%ﬁtl&as?&bﬁct@rﬁﬁ hdvif® colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer.

An embodiment of the methods of classifying a human test subject as more likely to
have colorectal cancer than to not have colorectal cancer of the invention includes
determining of the level of RNA encoded by the gene in blood of the test subject is effected
by determining the level of RNA encoded by the gene in a blood sample isolated from the
test subject. An embodiment of the invention’s methods of classifying a human test subject as
more likely to have colorectal cancer than to not have colorectal cancer of the invention
includes further determining levels of RNA encoded by the gene in blood of a population of
human subjects not having colorectal cancer, thereby providing the negative control data
representing the levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer. An embodiment of the invention’s methods of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer of the
invention includes where the level of RNA encoded by the gene in blood of the test subject is
determined via quantitative reverse transcriptase-polymerase chain reaction analysis. An
embodiment of the invention’s methods of classifying a human test subject as more likely to
have colorectal cancer than to not have colorectal cancer of the invention includes where the
level of RNA encoded by the gene in blood of the test subject and the levels of RNA encoded
by the gene in blood of the control subjects are determined via the same method. An
embodiment of the invention’s methods of classifying a human test subject as more likely to
have colorectal cancer than to not have colorectal cancer of the invention includes where the
level of RNA encoded by the gene in blood of the test subject is determined as a ratio to a
level of RNA encoded by ACTB in blood of the test subject. In an aspect of this
embodiment, the level of RNA encoded by the gene in blood of the test subject and the level
of RNA encoded by ACTB in blood of the test subject are determined via duplex quantitative
reverse transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of

RNA encoded by ACTB. An embodiment of the invention’s methods of classifying a human
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wheRCa AeRf RNA BAcdied byahegeke lblood of the test subject and the level of
RNA encoded by IL2RB in blood of the test subject are determined via duplex quantitative
reverse transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of
RNA encoded by IL2RB.

Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a ANXA3 gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for genefating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a CLEC4D gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of

classifying a human test subject as more likely to have colorectal cancer than to not have
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indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a LMNBI gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a PRRG4 gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of

RNA encoded by the gene in blood of human control subjects not having colorectal cancer
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datasfegroesgr{tiﬁg a7lével of RNA encoded by a TNFAIP6 gene in blood of the test subject
and to negative control data representing a level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer a mathematical formula for generating a
value indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of’ (a) applying to test
data representing a level of RNA encoded by a VNNI1 gene in blood of the test subject and to
negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control éubjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer.

An embodiment of the invention’s computer-based methods of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer,
includes where the level of RNA encoded by the gene in blood of the test subject is
determined via quantitative reverse transcriptase-polymerase chain reaction analysis. An
embodiment of the invention’s computer-based methods of classifying a human test subject
as more likely to have colorectal cancer than to not have colorectal cancer, includes where

the level of RNA encoded by the gene in blood of the test subject and the levels of RNA
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leve\l] Ic_>|f01RNApencoded by ACTB in blood of the test subject. An aspect of this embodiment
includes where the level of RNA encoded by the gene in blood of the test subject and the
level of RNA encoded by ACTB in blood of the test subject are determined via duplex
quantitative reverse transcriptase-polymerase chain reaction analysis of RNA encoded by the
gene and of RNA encoded by ACTB. An embodiment of the invention’s computer-based
methods of classifying a human test subject as more likely to have colorectal cancer than to
not have colorectal cancer, includes where the level of RNA encoded by the gene in blood
of the test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of
the test subject. An aspect of this embodiment includes where the level of RNA encoded by
the gene in blood of the test subject and the level of RNA encoded by IL2RB in blood of the
test subject are determined via duplex quantitative reverse transcriptase-polymerase chain
reaction analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising, for each gene of a set of one or more genes selected from the group
consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1: (a)
determining a level of RNA encoded by the gene in blood of the test subject, thereby
generating test data; (b) providing negative control data representing levels of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and (c) applying
to the test data and to the negative control data a mathematical formula for generating a value
indicating, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1, whether the
level of RNA encoded by the gene in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer, and
indicating, for IL2RB, whether the level of RNA encoded by the gene in blood of the test
subject is lower than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, where, for ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNNI, an indication by the value that the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood of

human control subjects not having colorectal cancer classifies the test subject as more likely
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havilYh RBPRD cadced cBisifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer. An embodiment of this aspect includes determining of the
level of RNA encoded by the gene in blood of the test subject is effected by determining the
level of RNA encoded by the gene in a blood sample isolated from the test subject. Another
embodiment of this aspect includes further comprising determining levels of RNA encoded
by the gene in blood of a population of human subjects having colorectal cancer, thereby
providing the positive control data representing the levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and determining levels of RNA
encoded by the gene in blood of a population of human subjects not having colorectal cancer,
thereby providing the negative control data representing the levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer. Anther embodiment of
this aspect includes where the level of RNA encoded by the gene in blood of the test subject
is determined via quantitative reverse transcriptase-polymerase chain reaction analysis. An
embodiment of this aspect includes where the level of RNA encoded by the gene in blood of
the test subject and the levels of RNA encoded by the gene in blood of the control subjects
are determined via the same method. An embodiment of this aspect includes where the level
of RNA encoded by the gene in blood of the test subject is determined as a ratio to a level of
RNA encoded by ACTB in blood of the test subject. An further embodiment includes where
the level of RNA encoded by the gene in blood of the test subject and the level of RNA
encoded by ACTB in blood of the test subject are determined via duplex quantitative reverse
transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
encoded by ACTB. An embodiment of this aspect includes where the set of one or more
genes is a set of one or more genes selected from the group consisting of ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNNI, and where the level of RNA encoded by the gene
in blood of the test subject is determined as a ratio to a level of RNA encoded by IL2RB in
blood of the test subject. An embodiment of this aspect includes where the level of RNA
encoded by the gene in blood of the test subject and the level of RNA encoded by IL2RB in
blood of the test subject are determined via duplex quantitative reverse transcriptase-
polymerase chain reaction analysis of RNA encoded by the gene and of RNA encoded by
IL2RB.
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sele&woﬁ:&ﬂa%e lgreug Sconsi®éngt of SANXA3, CLEC4D, IL2RB, LMNBI, PRRG4,
TNFAIP6 and VNN1, computer-implemented steps of: (a) applying to test data representing
a level of RNA encoded by the gene in blood of the test subject and to negative control data
representing a level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer, a formula for calculating a value indicating, for ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNNI1, whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, and indicating, for IL2RB, whether the
level of RNA encoded by the gene in blood of the test subject is lower than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer, where,
for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, an indication that the level
of RNA encoded by the gene in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer, and where, for IL2RB, an indication that the level of RNA encoded by the gene in
blood of the test subject is lower than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer classifies the test subject as more likely
to have colorectal cancer than to not have colorectal cancer. An embodiment of this aspect of
the invention disclosed herein includes where the level of RNA encoded by the gene in
blood of the test subject is determined via quantitative reverse transcriptase-polymerase chain
reaction analysis. Another embodiment of this aspect of the invention disclosed herein
includes where the level of RNA encoded by the gene in blood of the test subject and the
levels of RNA encoded by the gene in blood of the control subjects are determined via the
same method. Another embodiment of this aspect of the invention disclosed herein includes
where the level of RNA encoded by the gene in blood of the test subject is determined as a
ratio to a level of RNA encoded by ACTB in blood of the test subject. In a further
embodiment of this embodiment of the invention as disclosed herein is where the level of
RNA encoded by the gene in blood of the test subject and the level of RNA encoded by
ACTB in blood of the test subject are determined via duplex quantitative reverse

transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
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the VKPR RDEA edcodePVy fhe @8ndinHioodt (ﬁ@hcﬁte§7subj ect is determined as a ratio to a
level of RNA encoded by IL2RB in blood of the test subject. In a further embodiment of this
embodiment of the invention as disclosed herein, the level of RNA encoded by the gene in
blood of the test subject and the level of RNA encoded by IL2RB in blood of the test subject
are determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB. In a further
embodiment of this embodiment of the invention as disclosed herein, the set of one or more
genes consists of PRRG4. In a further embodiment of this embodiment of the invention as
disclosed herein, the set of one or more genes consists of IL2ZRB and PRRG4.

Another aspect of the invention disclosed herein is a kit comprising packaging and
containing, for each gene of a set of two or more genes selected from the group consisting of
ACTB, ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI, a primer set
capable of generating an amplification product of DNA complementary to RNA encoded, in
a human subject, only by the gene. In an embodiment of this aspect of the invention disclosed
herein, the kit further containing two or more components selected from the group consisting
of a thermostable polymerase, a reverse transcriptase, deoxynucleotide triphosphates,
nucleotide triphosphates and enzyme buffer. In another embodiment of this aspect of the
invention disclosed herein, the kit further contains at least one labelled probe capable of
selectively hybridizing to either a sense or an antisense strand of the amplification product.
In another embodiment of this aspect of the invention disclosed herein, the set of one or more
genes of the kit consists of ACTB and one or more genes selected from the group consisting
of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1. In another
embodiment of this aspect of the invention disclosed herein, the set of one or more genes of
the kit consists of ACTB and ANXA3. In another embodiment of this aspect of the invention
disclosed herein, the set of one or more genes of the kit consists of ACTB and CLEC4D. In
another embodiment of this aspect of the invention disclosed herein, the set of one or more
genes of the kit consists of ACTB and IL2RB. In another embodiment of this aspect of the
invention disclosed herein, the set of one or more genes of the kit consists of ACTB and
LMNBI. In another embodiment of this aspect of the invention disclosed herein, the set of

one or more genes of the kit consists of ACTB and PRRG4. In another embodiment of this
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the kit consists of IL2RB and one or more genes selected from the group consisting of
ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI. In another embodiment of this
aspect of the invention disclosed herein, the set of one or more genes of the kit consists
IL2RB and ANXA3. In another embodiment of this aspect of the invention disclosed herein,
the set of one or more genes of the kit consists of IL2RB and CLEC4D. In another
embodiment of this aspect of the invention disclosed herein, the set of one or more genes of
the kit consists of IL2RB and LMNBI. In another embodiment of this aspect of the invention
disclosed herein, the set of one or more genes of the kit consists of IL2RB and PRRG4. In
another embodiment of this aspect of the invention disclosed herein, the set of one or more
genes of the kit consists of IL2RB and TNFAIP6. In another embodiment of this aspect of
the invention disclosed herein, the set of one or more genes of the kit consists of IL2RB and
VNNI.

Another aspect of the invention disclosed herein is a method of determining whether
a test subject is at an increased risk of having colorectal cancer relative to the general
population, comprising: (a) obtaining a test sample of blood from the subject; and (i)
determining a level of RNA encoded by a annexin A3 (ANXA3) gene in the test sample of
blood, (ii) comparing the level of RNA encoded by ANXA3 as determined in step (i) with a
level of the RNA encoded by the gene in control samples of blood; and (b) concluding that
the subject is at an increased risk of having colorectal cancer relative to the general
population if the level of RNA encoded by the gene in the test sample of blood is higher than
in the control samples of blood. Another aspect of the invention disclosed herein is a
method of determining whether a test subject is at an increased risk of having colorectal
cancer relative to the general population, comprising: (a) obtaining a test sample of blood
from the subject; and (i) determining a level of RNA encoded by a C-type lectin domain
family 4, member D (CLEC4D) gene in the test sample of blood, (ii) comparing the level of
RNA encoded by the gene as determined in step (i) with the level of the RNA encoded by the
gene in control samples of blood; and (b) concluding that the subject is at an increased risk
of having colorectal cancer relative to the general population if the level of RNA encoded by

the gene in the test sample of blood is higher than in the control samples of blood. Another
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encOisdMhoP terleuRinf! 2 receporpbard (fL.2RB) Gaeftd i tHOteS Gdhple of blood, (ii)
comparing the level of RNA encoded by the gene as determined in step (i) with the level of
the RNA encoded by the gene in control samples of blood; and (b) concluding that the
subject is at an increased risk of having colorectal cancer relative to the general population if
the level of RNA encoded by the gene in the test sample of blood is lower than in the
control samples of blood. Another aspect of the invention disclosed herein is a method of
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population, comprising: (a) obtaining a test sample of blood from the subject;
and (i) determining a level of RNA encoded by a lamin B1 (LMNB1) gene in the test sample
of blood, (ii) comparing the level of RNA encoded by the gene as determined in step (i)
with the level of the RNA encoded by the gene in control samples of blood; and (b)
concluding that the subject is at an increased risk of having colorectal cancer relative to the
general population if the level of RNA encoded by the gene in the test sample of blood is
higher than in the control samples of blood. Another aspect of the invention disclosed herein
is a method of determining whether a test subject is at an increased risk of having colorectal
cancer relative to the general population, comprising: (a) obtaining a test sample of blood
from the subject; and (i) determining a level of RNA encoded by a proline rich Gla (G
carboxyglutamic acid) 4 (transmembrane) (PRRG4) gene in the test sample of blood, (ii)
comparing the level of RNA encoded by the gene as determined in step (i) with the level of
the RNA encoded by the gene in control samples of blood; and (b) concluding that the
subject is at an increased risk of having colorectal cancer relative to the general population if
the level of RNA encoded by the gene in the test sample of blood is higher than in the
control samples of blood. Another aspect of the invention disclosed herein is a method of
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population, comprising: (a) obtaining a test sample of blood from the subject;
and (1) determining a level of RNA encoded by a tumor necrosis factor, alpha induced protein
6 gene (TNFAIP6) in the test sample of blood, (ii) comparing the level of RNA encoded by
the gene as determined in step (i) with the level of the RNA encoded by the gene in control
samples of blood; and (b) concluding that the subject is at an increased risk of having

colorectal cancer relative to the general population if the level of RNA encoded by the gene
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MHOO70pax 1 5.40 7.11 4.66 5.74 6.55 7.09 7.08

JHO093pax 1 5.22 7.62 4.66 5.29 5.39 7.00 7.15
wWOoRHA323aX 1 4.40 4.64 5.52 4.62 5.38 4. 31 4. 6PCT/IB2009/005782

CD1571pax 1 5.45 6.48 4.41 5.65 7.26 7.88 7.17

TTTRER S g L T
the Md@ﬂ.t&ﬁpélxclaseﬂ Hé9en? isl 8 rhetR&d Of détefmifiingGwhdéihdy. B&:st subject is at an
mcrgeﬁﬂg Tﬁlg gﬁ %-Yl orgctgl%ca;cei'ge]gtlg%togthg 8ex§§ré2pogill§§on comprising: (a)
obt&%@oﬁﬁxsaﬂnp% 8Bblo8Zrom e Ssubjech- 4@ ({) dtermidifg a level of RNA
encoded by a vanin 1 (VNNI1) gene in the test sample of blood, (ii) comparing the level of
RNA encoded by the gene as determined in step (i) with the level of the RNA encoded by
the gene in control samples of blood; and (b) concluding that the subject is at an increased
risk of having colorectal cancer relative to the general population if the level of RNA
encoded by the gene in the test sample of blood is higher than in the control samples of
blood. In an embodiment of any one of these eight aspects these methods of determining
whether a test subject is at an increased risk of having colorectal cancer relative to the general
population, the control samples are from individuals who have been diagnosed as not having
colorectal cancer.

Another aspect of the invention disclosed herein is a method of determining whether
a test subject is at an increased risk of having colorectal cancer relative to the general
population, comprising: (a) obtaining a test sample of blood from the subject; and for each
gene of a set of genes selected from the group consisting of : ANXA3, CLEC4D, IL2RB,
LMNBI1, PRRG4, TNFAIP6 and VNNI, (i) determining a level of RNA encoded by the gene
in the test sample of blood, thereby generating test data; and (ii) applying to the test data and
to control data representing a level of RNA encoded by the gene in one or more control
samples of blood a mathematical formula for generating a value indicating, for ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1, whether the level of RNA encoded by the
gene in the test sample of blood is higher than in the control samples of blood, and, for
IL2RB, whether the level of RNA encoded by the gene in the test sample of blood is lower
than in the control samples of blood; and (b) concluding that the subject is at an increased
risk of having colorectal cancer relative to the general population if, for ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNNI, the value indicates that the level of RNA encoded
by the gene in the test sample of blood is higher than in the control samples of blood, and
concluding that the subject is at an increased risk of having colorectal cancer relative to the
general population if, for IL2RB, the value indicates that the level of RNA encoded by the
gene in the test sample of blood is lower than in the control samples of blood. Another
aspect of the invention disclosed herein is an isolated composition comprising a blood sample

from a test subject and a nucleic acid molecule selected from one or more of the group
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the test set results confirnmed the surprising finding
whawed23n3 t he trai ni ng set that ANXA3, CLECAD, PCT/BBBY9/005782

LM\B1, PRR&, TNFAIP6 and VNNl each express RNA on

confik G B8 oAby Bk e DS P gt dp 1 SR, an
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whiéh &ﬁecfﬂcélly Rybidizky & EhgecIRNlA dreiwe RN A uoder Baingent2Zonditidndg 2 primer

0. 1.50 1.80 1.87 70 p-val u for ve RNA | ev
set igfie BB RS s amglifcaben Brodiet o R RAEC P gmgiaryo RNA, and
an amPEfiéeiof . ptbduddBofMiei BDRIAQLERY \éﬂfd)oﬁi%nk &fethis composition further
di rectional fold-change 9.13 13.66 0.20_6.98 6. 26
compgiSesgp mugleypacid moleculs sSlested Famsarie gr T abibe gEpupgopgging of RNA
enc&é@] lﬁﬁénehéfvx'negs Qen@l‘) ogéqjeclteﬂvﬁl)m(ﬂ‘le p ITGRAGId¥ish ANXA3,

fol d higher Than the average Tevel

IL2BB hMNHeh @BM BiNliAdPé agé Y&\l cBNgo cPootplensitary testheoRNA of the
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ool GRS 6P SIEhClpIR \OhORYshE RN MRbL. B con
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isolited RemPesitionl @Anphsng REbIBEE Rample TROhCa Fost BubjBsit arﬁlUQJ rﬁ’x@felc acid
havi ng a bl ood Feve% of RNA encoded by LMNB1 whi
molgcule pelecredoirom| apeier grrse of Hhengrowrconsisting of Bwelen@ﬂeckm\a IL2RB
eRie bl
geng %y v Og%rpﬁélg{ng!l'nﬁlagt% %g)llx Iafs? BleHu FUﬁdﬁe\gfu%h Qﬁéclm}w Hbridizes to
the ¢BNgY ec thsl RNW)JM%MGO@P@H@BZ@@%@@SMp@Hn o rgeneratmg an
amptlll?gaﬁbotn pg(gtgl}ct Ip)ﬁfn% acgﬁ*yA ggmg ee%}nal Stﬁiﬁl\lg& r&% in aﬁngphﬁcgﬁlon %roduct of
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r than the rage | evel enco by this
seleg dop, o 0 0% o AP T THgA R AP oL Y B B ore genes

pathology is nore |likely to have col orectal cancer 5
than to not have any col ore8Fal pathol ogy. As
can be seen in Table 8, a test subject having a bl ood
| evel of RNA encoded by TNFAIP6 which is 1.9 to 16.8
fold higher than the average | evel of RNA encoded by
this gene in blood of subjects not having any
col orectal pathology is nore |ikely to have col orectal
cancer than to not have any col orectal pathol ogy. 10As
can be seen in Table 8 a test subject havi ng a bIood
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EXAMPLE 3 30 Measurenent of blood | evels of RNA

encoded by any conbi nation of ALVXA3, CLECAD, LMN\BL,
WERRGA253INFAI P6 and/or VNNL rel ative to the | erel/IB2009/005782

RNA encoded by | L2RB can be used to determ' ne the

selB68 08 bt e e hy D cth AR CLECHS: 5B forrecs

TNEXIP8/ dhdSSRBRCTDNGL QOSphdsentazy M\t /RlL\& AN%@NEEHGDSM genes, an

. Refer to "General materials an t hods"
oliggeriEhice speslifatly; hybedizes o tg? gﬁNﬁgwg@éememary to the RNA of
th Q¥ @Edesr 16 1he A bF hedilohs b Lﬁﬂ&ér%trﬂ fRldbnditi

) ?n"?%deg y Al VA3, CLECXDHOL%N %é "“PRRGA, VRNL, TNFAI P6" rimer
set gagpitarf 2@@rqt@glaemluﬁﬁatmndvedw o:%thgj elohd mrmlwgentary to RNA of

e

the grgl.lg ngé&% %gﬁ%l moﬂlﬁ{c% tohltgcat?);f\% r%fe)?ﬂé"pgf RN A Bf WY group of
gengsr anfsothept aspect PER tizen amvestien afiscipsed lexgin as sam msqlaneda composition

| |
compfi9hRy BiesRGPEBle4rorh el T AR et RS iygg from one
or n&fy ofthk (g;cﬁtpt@hs@fﬂié’hﬂ RMX, enb@deﬁ@ylammSgeﬂarﬂlTNA complementary
b e S B BEBLE e S e
strm%gﬂV\(EbnldﬂloE@bi n%e?%@i Ba é%bl J:r%rzitfn | 44 B& ﬁéatlbﬁ\&ﬁ‘bcﬁwt of the

of RNA encode D, ILZRB, L
cDwaméeramarvr\m Wb@@édamfanmﬁjc@eﬁns PFyFn@f the cDNA.  One

embb@ n%??l‘ tﬁls Sofpositio %Pco}%gr?s@ga ng Gl r{f@&&@é’e‘l&%d from one

any colorectal pat nornal i zed
or nhag¢ of ﬁleogrowomioged‘ RIYA |en@dded byeors| & mérsvgenes selected from the

o R TPRR e S IR B RSP PSR o

cDNA 2@0fipn2atsy 2o 1166 RIVA 6613 theCRtdp 2¢fagerds,1 aR ﬁﬂ@oﬂuc‘ﬂé})ﬁae which

0.8258 0.9309 1.9 9086 CD0030pa 1.2878 1.2

Spe%f.“sfiég‘y'ir.“?‘é%sz“’d%é%g“"lc MK 6% ?ffibfz@mgpe genes or to

the RNﬁ\mhé-gl%ﬁﬁ f gerﬂ:ﬁ 8hdet s Zntqaﬁ@?lgﬂﬁé pgmeg s& Q'Eable &‘%ﬁeratmg
0.7058 0.7009 0.8465 1.7436 CDO078pax 0 1.6928 2.

an agphfigation pyadyst of tho SENA egpplcmenerysp KNA 06%@@!@@9@% and an

ampgﬁéégf%é pgochicggf tgxc g%% gf t‘glg ?;\I%%%ép@fﬁ &t ggnéo %hothe? gﬁ)%ct of the

invention disclosed herein is an isolated composition comprising a blood sample from a test

subject and a nucleic acid molecule selected from one or more of the group consisting of
RNA encoded by a PRRG4 gene, cDNA complementary to the RNA, an oligonucleotide
which specifically hybridizes to the cDNA or the RNA under stringent conditions, a primer
set capable of generating an amplification product of the cDNA complementary to RNA, and
an amplification product of the cDNA. One embodiment of this composition further
comprises nucleic acid molecule selected from one or more of the group consisting of RNA
encoded by one or more genes selected from the group of genes consisting of ANXA3,
CLECA4D, IL2RB, LMNBI1, TNFAIP6 and VNNI1, cDNA complementary to the RNA of the
group of genes, an oligonucleotide which specifically hybridizes to the cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes under
stringent conditions, a primer set capable of generating an amplification product of the cDNA

complementary to RNA of the group of genes, and an amplification product of the cDNA of
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0.0353 0.7117 0.6708 0.1659 1.3215 0.7236 CDO167pax O

-1. 3147 -0.1483 0.0358 0.2609 1.3315 0.0786 CD0249pax
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CD0279pax 0 0.8278 1.9907 0.7632 0.7382 1. 6185 1. 4957

the B0 G0 R egud 5 hges o Aaaibst PEauel g 3uution dipiged héfdin is an

isolfedt 836p P2 Bpapri %n%a;aagd 1mgﬂg7fr<gn gagg& %u%g&égma %ggaelc acid
63 445pax 78 1.2107 1

molaw%gw?e g&%@ BBSCTOMOTS Of gheeroup ogpishng eERNG: %S@edlbym%@m%

genel c@i@@coﬂ@e&% %6 IRORRAT hn 2¢100RIEC2hi PG kR ANk 6y bendlzes to
3972 0. 3507 4482 0.7032 1785 0. 2907 CD049

the 9DE¢59r thesRA wndsns@ingent5@Yditions 15 pimen 9% @mﬂgwﬁ@ﬁn@atmg an
ampgﬁgazé)ﬁ p}ocg.l%tlgf the cDNA complementary to RNA, and an amplification product of

the cDNA. One embodiment of this composition further comprises a nucleic acid molecule

selected from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4,
and VNN1, cDNA complementary to the RNA of the group of genes, an oligonucleotide
which specifically hybridizes to the cDNA complementary to the RNA of the group of genes
or to the RNA of the group of genes under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA of the group of
genes, and an amplification product of the cDNA of the RNA of the group of genes. Another
aspect of the invention disclosed herein is an isolated composition comprising a blood sample
from a test subject and a nucleic acid molecule selected from one or more of the group
consisting of RNA encoded by a VNNI gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, and TNFAIP6, cDNA
complementary to the RNA of the group of genes, an oligonucleotide which specifically
hybridizes to the cDNA complementary to the RNA of the group of genes or to the RNA of
the group of genes under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA of the group of genes, and an
amplification product of the cDNA of the RNA of the group of genes.

Another aspect of the invention disclosed herein is an isolated composition
comprising an isolated nucleic acid molecule of a blood sample from a test subject, where the
nucleic acid molecule is selected from one or more of the group consisting of RNA encoded
by an ANXA3 gene, cDNA complementary to the RNA, an oligonucleotide which
specifically hybridizes to the cDNA or the RNA under stringent conditions, a primer set
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0. 6408 0.6259 1.6865 1.7136 CDO639pax 0O 0.1028 0.6657

capa&% %%eraaggéli?ngpﬁ%ifn Bro%gétr)o%%é[glggx 0ol egyadf{s to RNA, and an
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i 247 g, GRS

LMEBdshRRG4, TNPAIRS5md V1N 1,7 cHNAgsemplemeniaryito 3apBNA afthggroup of

genes or the complement thereof, an oligonucleotide which specifically hybridizes to the
cDNA complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of the
c¢DNA complementary to RNA of the group of genes, and an amplification product of the
cDNA of the RNA of the group of genes. Another aspect of the invention disclosed herein is
an isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, where the nucleic acid molecule is selected from one or more of the group
consisting of RNA encoded by an CLEC4D gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1, c¢DNA
complementary to the RNA of the group of genes or the complement thereof, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of the
group of genes or to the RNA of the group of genes under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA of the
group of genes, and an amplification product of the cDNA of the RNA of the group of genes.
Another aspect of the invention disclosed herein is an isolated composition comprising an
isolated nucleic acid molecule of a blood sample from a test subject, where the nucleic acid
molecule is selected from one or more of the group consisting of RNA encoded by an
IL2RB gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA. One embodiment of this composition further comprises
a nucleic acid molecule selected from one or more of the group consisting of RNA encoded

by one or more genes selected from the group of genes consisting of ANXA3, CLEC4D,
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LG, 598 O BRRAITP SRR ey oDhuh gompiéy i, iognciRiR of the group of
geneﬁotg&lk&ogp]éisﬁ&é)t ll(n)éi&ﬁﬁ gﬁ) ghggglc@g%&gxgob C%e;ifcdl@?ﬁyébridizes to the
. 1657 -0.7818 -0, 531 .1935 -0.11 1
cDI\?@ copplsmenfary-g she %Ngﬁshwzgrs of aqn&%%wéh%%gp%@mfeb%sef genes
undé stubh@Rt'cbnditdas 4 pritncr86EaParld 32 ehex%@iﬁ% an Qm%ﬂﬂ@ation roduct of the
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cDNsBramplsmentry toBA of the 12rowp eBe@es. adom ampidiatian pregact of the
<DNBLEHERARA Bf Qre%%@) of g%ﬁég Another aspect of the invention disclosed herein is

an isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, where the nucleic acid molecule is selected from one or more of the group
consisting of RNA encoded by an LMNBI gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA -
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and VNNI, cDNA
complementary to the RNA of the group of genes or the complement thereof, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of the
group of genes or to the RNA of the group of genes under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA of the
group of genes, and an amplification product of the cDNA of the RNA of the group of genes.
Another aspect of the invention disclosed herein is an isolated composition comprising an
isolated nucleic acid molecule of a blood sample from a test subject, where the nucleic acid
molecule is selected from one or more of the group consisting of RNA encoded by a
PRRG4, gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA. One embodiment of this composition further comprises
a nucleic acid molecule selected from one or more of the group consisting of RNA encoded
by one or more genes selected from the group of genes consisting of ANXA3, CLEC4D,
IL2RB, LMNBI, TNFAIP6 and VNNI1, cDNA complementary to the RNA of the group of
genes or the complement thereof, an oligonucleotide which specifically hybridizes to the
c¢DNA complementary to the RNA of the group of genes or to the RNA of the group of genes

under stringent conditions, a primer set capable of generating an amplification product of the
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conpging, uroded sy 2, IMNL% 8982 @Drsssz.@nwl@mm IGHERNA, an
oligonucleotide which specifically hybridizes to the cDNA or the RNA under stringent

conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, and VNNI, cDNA
complementary to the RNA of the group of genes or the complement thereof, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of the
group of genes or to the RNA of the group of genes under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA of the
group of genes, and an amplification product of the cDNA of the RNA of the group of genes.
An isolated composition comprising a blood sample from a test subject and a nucleic acid
molecule selected from one or more of the group consisting of RNA encoded by a VNNI1
gene, cDNA complementary to the RNA, an oligonucleotide which specifically hybridizes to
the cDNA or the RNA under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification product of
the cDNA. One embodiment of this composition further comprises a nucleic acid molecule
selected from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4,
and TNFAIP6, cDNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary to the
RNA of the group of genes or to the RNA of the group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA of the group of genes, and an amplification product of the cDNA of the RNA of the
group of genes.

Another aspect of the invention disclosed herein is a primer set comprising a first
primer, where the first primer is one of a set of primers capable of generating an

amplification product of cDNA complementary to RNA of encoded by an ANXA3 gene, and
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ANXA3 gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by a TNFAIP6 gene, or composition thereof. Another aspect of the invention disclosed herein
1s a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by an ANXA3 gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by a PRRG4 gene, or composition thereof. Another aspect of the invention disclosed herein is
a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by an ANXA3 gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of ¢cDNA complementary to RNA of encoded
by a PRRG4 gene, or composition thereof. Another aspect of the invention disclosed herein
is a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, where the second primer is one of a set of
primers capable of generating an amplification product of cDNA complementary to RNA of
encoded by a LMNBI1 gene, or composition thereof. Another aspect of the invention
disclosed herein is a primer set comprising a first primer, where the first primer is one of a
set of primers capable of generating an amplification product of cDNA complementary to
RNA of encoded by an ANXA3 gene, and a second primer, where the second primer is one
of a set of primers capable of generating an amplification product of c¢DNA complementary
to RNA of encoded by an IL2RB gene, or composition thereof. Another aspect of the
invention disclosed herein is a primer set comprising a first primer, where the first primer is
one of a set of primers capable of generating an amplification product of = cDNA
complementary to RNA of encoded by an ANXA3 gene, and a second primer, where the
second primer is one of a set of primers capable of generating an amplification product of

c¢DNA complementary to RNA of encoded by a CLEC4D gene, or composition thereof.
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composition thereof. Another aspect of the invention disclosed herein is a  primer -set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of c¢DNA complementary to RNA of encoded by an
CLECA4D gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of c¢DNA complementary to RNA of
encoded by a TNFAIP6 gene, or composition thereof. Another aspect of the invention
disclosed herein is a primer set comprising a first primer, where the first primer is one of a
set of primers capable of generating an amplification product of c¢DNA complementary to
RNA of encoded by an CLEC4D gene, and a second primer, where the second primer is one
of a set of primers capable of generating an amplification product of cDNA complementary
to RNA of encoded by a  PRRG4 gene, or composition thereof. Another aspect of the
invention disclosed herein is a primer set comprising a first primer, where the first primer is
one of a set of primers capable of generating an amplification product of  cDNA
complementary to RNA of encoded by an CLECA4D gene, and a second primer, where the
second primer is one of a set of primers capable of generating an amplification product of
cDNA complementary to RNA of encoded by a  PRRG4 gene, or composition thereof.
Another aspect of the invention disclosed herein is a primer set comprising a first primer,
where the first primer is one of a set of primers capable of generating an amplification
product Aof cDNA complementary to RNA of encoded by an CLEC4D gene, and a second
primer, where the second primer is one of a set of primers capable of generating an
amplification product of cDNA complementary to RNA of encoded by a LMNBI1 gene, or
composition thereof. Another aspect of the invention disclosed herein is a primer set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of cDNA complementary to RNA of encoded by an
CLECA4D gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an IL2RB gene, or composition thereof. Another aspect of the invention

disclosed herein is a primer set comprising a first primer, where the first primer is one of a
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one of a set of primers capable of generating an amplification product of = cDNA
complementary to RNA of encoded by an IL2RB gene, and a second primer, where the
second primer is one of a set of primers capable of generating an amplification product of
cDNA complementary to RNA of encoded by a  PRRG4 gene, or composition thereof.
Another aspect of the invention disclosed herein is a primer set comprising a first primer,
where the first primer is one of a set of primers capable of generating an amplification
product of cDNA complementary to RNA of encoded by an IL2RB gene, and a second
primer, where the second primer is one of a set of primers capable of generating an
amplification product of c¢DNA complementary to RNA of encoded by a LMNBI gene,
or composition thereof. Another aspect of the invention disclosed herein is a primer set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of c¢DNA complementary to RNA of encoded by an
IL2RB gene, and a second primer, where the second primer is one of a set of primers capable
of generating an amplification product of cDNA complementary to RNA of encoded by a
VNNI1 gene, or composition thereof. Another aspect of the invention disclosed herein is a
primer set comprising a first primer, where the first primer is one of a set of primers capable
of generating an amplification product of cDNA complementary to RNA of encoded by a
LMNBI gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
bya PRRG4 gene, or composition thereof. Another aspect of the invention disclosed herein
is a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of c¢DNA complementary to RNA of
encoded by a LMNBI gene, and a second primer, where the second primer is one of a set
of primers capable of generating an amplification product of cDNA complementary to RNA
of encoded by a TNFAIP6 gene, or composition thereof. Another aspect of the invention
disclosed herein is a primer set comprising a first primer, where the first primer is one of a
set of primers capable of generating an amplification product of ¢DNA complementary to

RNA of encoded by an LMNBI gene, and a second primer, where the second primer is one
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second primer is one of a set of primers capable of generating an amplification product of
cDNA complementary to RNA of encoded by a VNNI gene, or composition thereof.
Another aspect of the invention disclosed herein is a primer set comprising a first primer,
where the first primer is one of a set of primers capable of generating an amplification
product of c¢DNA complementary to RNA of encoded by a PRRG4 gene, and a second
primer, where the second primer is one of a set of primers capable of generating an
amplification product of cDNA complementary to RNA of encoded by a TNFAIP6 gene, or
composition thereof. Another aspect of the invention disclosed herein is a  primer set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of c¢DNA complementary to RNA of encoded by a
VNNI1 gene, and a second primer, where the second primer is one of a set of primers capable
of generating an amplification product of c¢DNA complementary to RNA of encoded by a
TNFAIP6 gene, or composition thereof.

Another aspect of the invention disclosed herein is test system comprising: a) two or
more blood samples where each blood sample is from a different test subject, and b) an
isolated nucleic acid molecule of each the blood sample from a test subject, where the nucleic
acid molecule is selected from one or more of the group consisting of RNA encoded by an
ANXA3 gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or complement thereof, or the RNA under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA, and an amplification product of the cDNA. Another aspect of the invention disclosed
herein is a test system comprising: a) two or more blood samples where each blood sample is
from a different test subject, and b) an isolated nucleic acid molecule of each the blood
sample from a test subject, where the nucleic acid molecule is selected from one or more of
the group consisting of RNA encoded by a CLEC4D, gene, cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or complement thereof,
or the RNA under stringent conditions, a primer set capable of generating an amplification

product of the cDNA complementary to RNA, and an amplification product of the cDNA
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primer set capable of generating an amplification product of the cDNA complementary to
RNA, and an amplification product of the cDNA. Another aspect of the invention disclosed
herein is a test system comprising: a) two or more blood samples where each blood sample is
from a different test subject, and b) an isolated nucleic acid molecule of each the blood
sample from a test subject, where the nucleic acid molecule is selected from one or more of
the group consisting of RNA encoded by an LMNBI1 gene, ¢cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or complement thereof,
or the RNA under stringent conditions, a primer set capable of generating an amplification
product of the cDNA complementary to RNA, and an amplification product of the cDNA.
Another aspect of the invention disclosed herein is a test system comprising: a) two or more
blood samples where each blood sample is from a different test subject, and b) an isolated
nucleic acid molecule of each the blood sample from a test subject, where the nucleic acid
molecule is selected from one or more of the group consisting of RNA encoded by a PRRG4
gene, cDNA complementary to the RNA, an oligonucleotide which specifically hybridizes to
the cDNA or complement thereof, or the RNA under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA. Another aspect of the invention disclosed herein is a test
system comprising: a) two or more blood samples where each blood sample is from a
different test subject, and b) an isolated nucleic acid molecule of each the blood sample from
a test subject, where the nucleic acid molecule is selected from one or more of the group
consisting of RNA encoded by a TNFAIP6 gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or complement thereof, or the
RNA under stringent conditions, a primer set capable of generating an amplification product
of the cDNA complementary to RNA, and an amplification product of the cDNA. Another
aspect of the invention disclosed herein is a test system comprising: a) two or more blood
samples where each blood sample is from a different test subject, and b) an isolated nucleic

acid molecule of each the blood sample from a test subject, where the nucleic acid molecule
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thls%ar%%QaZh includes where the test subject is being screened for colorectal cancer.
The following non-limiting examples are illustrative of the invention:
EXAMPLES

EXAMPLE 1
General materials and methods

Introduction: The following materials and methods describe experiments performed
to demonstrate that analysis of blood for levels of RNA encoded by genes surprisingly
identified by the present inventors as colorectal cancer marker genes in blood via array
hybridization analysis using an Affymetrix U133Plus 2.0 GeneChip oligonucleotide array
(Affymetrix; Santa Clara, CA) (data not shown), can also serve as blood markers for
diagnosing colorectal cancer via quantitative reverse-transcriptase PCR analysis.

Blood sample collection: Samples of 2.5 ml whole blood were collected into
PAXgene Blood RNA Tubes (PreAnalytiX) from human subjects not having any colorectal
pathology and from human subjects having colorectal cancer. Samples were obtained from
subjects enrolled in colorectal cancer studies conducted by GeneNews Corp. and
collaborating institutions. Blood samples from subjects having colorectal cancer were
collected prior to tumor resection, and cancer stage and histology were determined by
institutional pathologists. Blood samples from subjects not having any colorectal pathology
were collected from subjects presenting for endoscopy screening. Informed consent was
obtained according to the research protocols approved by the research ethical boards of the
institutions involved. Experimental group sample pairs were selected with an effort to match
gender, age, body mass index (BMI), ethnicity and medical history. Samples were divided
into training and test sets.

RNA isolation: A sample of 2.5 ml whole blood was collected into PAXgene Blood
RNA tubes (PreAnalytiX) and processed in accordance with the instructions of the PAXgene
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Transcription Kit from (Applied Biosystems; Foster City, CA; Product number 4368814),
according to the manufacturer’s instructions. Specifically, 1 microgram of isolated RNA was
incubated with reverse transcriptase buffer, INTPs, random primers and reverse transcriptase
and incubated at 25°C for 10 minutes and subsequently at 37°C for two hours.

Quantitative real time RT-PCR: Quantitative real-time PCR analysis to measure
levels of RNA encoded by the genes listed in Table 1 was performed on cDNA samples
using the QuantiTect™ Probe RT-PCR system (Qiagen; Valencia, CA; Product No. 204345),
using the primers listed in Table 2 for amplification of cDNA template corresponding to the
indicated gene, and TagMan dual labelled probes comprising the polynucleotides listed in
Table 3 for measuring levels of amplicon corresponding to the indicated gene. The TagMan
probe and primers were ordered from Applied Biosystems Assays-On-Demand, or from IDT
(Integrated DNA Technologies, Coralville, IA), or from Biosearch Technologies (Novato,
CA). XXX SPECIFY PROBES USED IN EXAMPLES & PEAmplicon levels were
measured in real time using a Real-Time PCR System 7500 instrument (Applied
Biosystems). Specifically, 20 nanograms of cDNA resulting from reverse transcription was
added to the QuantiTect Probe PCR Master Mix as provided and no adjustments were made
for magnesium concentration. Uracil-N-Glycosylase was not added. Both forward primer
and reverse primer (Table 1) specific to the target genes were added to a concentration of 5
micromolar, and the resultant 25 microliter reaction volume was incubated as follows: 50
degrees centigrade for 2 minutes, followed by 95 degrees centigrade for 15 minutes, followed
by 40 cycles of: [94 degrees centigrade for 15 seconds, followed by 55 degrees centigrade for
35 seconds, followed by 72 degrees centigrade for 30 seconds]. Amplification data was
collected during each of the 40 incubations at 55 degrees centigrade. All quantitative reverse
transcriptase-PCR analyses were performed as duplex amplifications of a target gene and a
reference gene (either ACTB or IL2RB, as indicated) in the same reaction mixture. Serial

dilution measurements for target and duplex partner genes were assayed, to ensure that the
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absence of colorectal pathology.

Gene Symbol | GenBank Gene Description
Accession
ACTB NM 001101 beta-actin
ANXA3 NM 005139 annexin A3
CLEC4D NM. 080387 C-type lectin domain family 4, member D
IL2RB NM 000878 interleukin 2 receptor, beta
LMNBI NM 005573 lamin B1
PRRG4 NM_024081 proline rich Gla (G-carboxyglutamic acid) 4
(transmembrane)
TNFAIP6 NM 007115 tumor necrosis factor, alpha-induced protein 6
VNN1 NM 004666 vanin 1

Table 2. Primers used for quantitative PCR analysis.

Gene Prime|Primer pair sequences Primer | Amplico

encoding r position n

amplified size (bp)

cDNA

ACTB 5" [5-CACCACACCTTCTACAATGAGCTG-3’ (SEQ ID NO:} 259 158
31D 416

5’-ACAGCCTGGATAGCAACGTACA-3’ (SEQ ID NO: 2)

ANXA3 5’ [5’-GAAACATCTGGTGACTTCCG-3’ (SEQ ID NO: 10) 748 103
3’ [$-TCTGGGCATCTTGTTTGG-3’ (SEQ ID NO: 11) 850

CLEC4D 5’ [5’-CCATTTAACCCACGCAGAG-3’ (SEQ ID NO: 19) 673 101
3’ [$-CAGGCCCATTTATCTTGGTT-3’ (SEQ ID NO: 20) 773

IL2RB 57 |5°-AAATCTCCCAAGCCTCCCA-3’ (SEQ ID NO: 28) 588 127
3> |5-AGGCAGATCCATTCCTGCT-3’ (SEQ ID NO: 29) 714

LMNBI1 5’ |5’-GGAGTGGTTGTTGAGGAAGAA-3’ (SEQID NO: 37) | 2051 151
3’ |5’-CTGAGAAGGCTCTGCACTGTA-3’ (SEQ ID NO: 38) | 2201

PRRG4 5’ [5’-ATGCGGGAGAAGAAGTGTTTAC-3’ (SEQ ID NO:| 341 153
3’ |46) 493

5’-CTCTGGCTTCCTCATAATTGC-3’ (SEQ ID NO: 47)

TNFAIP6 | 5 |5’-GCCTATTGCTACAACCCACA-3’ (SEQ ID NO: 55) 448 84
3’ [3-TGGGAAGCCTGGAGATTTA-3’ (SEQ ID NO: 56) 531

VNNI1 5 |5°-TGACAGGAAGTGGCATCTAT-3’ (SEQ ID NO: 64) 835 147
3’ [S’-TACTGCTGGCATAGGAAGTC-3’ (SEQ ID NO: 65) 981

Table 3. TagMan® probes used for quantitative PCR analysis.
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CLEG4B357 JHOTTPGGEATAAGARBGAATUGACAIBSEQ. 10448: 21)0485696
IL2RB ©207 JIenoxAGAT ACSPGEATITCEL3 08K) h Xeh30) 612
LMNBI 5"-AACCCCAAGAGCATCCAATAG-3’ (SEQ ID NO: 39) 2089
PRRG4 5’-CTCTTCACTCCCGGCAACCTAGAA-3’ (SEQ ID NO: 48) | 427
TNFAIP6 5-AAGGAGTGTGGTGGCGTCTTTAC-3’ (SEQ ID NO: 57) 472
VNNI 5-AGAAGAGGGAAAACTCCTCCTCTCG-3’ (SEQ ID NO: 66) | 896

Determination of observed range of fold-changes in levels of RNA encoded by
marker genes in blood of subjects having colorectal cancer relative to subjects not having
any colorectal pathology: For each of the sample training and sample test sets, average fold-
change in levels of RNA encoded by marker genes, normalized to either ACTB or IL2RB,
were calculated as the ratio of average levels of RNA encoded by marker genes in blood of
subjects having colorectal cancer to average levels of RNA encoded by marker genes in
blood of subjects not having any colorectal pathology. The statistical significance of the fold-

changes were confirmed by a p-value of less than 0.05. Maximum observed directional fold-

“changes in normalized levels of RNA encoded by marker genes found to be higher in blood

of subjects having colorectal cancer than in blood of subjects not having any colorectal
pathology were further calculated, for each marker gene, as the ratio of the highest level
observed in any single sample from a subject having colorectal cancer to the average level in
subjects not having any colorectal pathology. Similarly, maximum observed directional fold-
changes in normalized levels of RNA encoded by marker genes found to be lower in blood of
subjects having colorectal cancer than in blood of subjects not having any colorectal
pathology were further calculated, for each marker gene, as the ratio of the lowest level
observed in any single sample from a subject having colorectal cancer to the average level in
subjects not having any colorectal pathology. In this way, observed ranges of fold-changes,
ranging from average fold-change to maximal observed directional fold-change, in levels of
RNA encoded by marker genes in blood of subjects having colorectal cancer relative to
subjects not having any colorectal pathology were determined.

Formulation of mathematical models for determining probability of colorectal

cancer versus absence of colorectal pathology: Logistic regression was used to formulate
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where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology; Ky is a constant; K, is a coefficient specific to a first marker
gene; L is a ratio of a level of RNA encoded by the first gene to a level of RNA encoded by
a reference gene in blood of the test subject; K is a coefficient specific to a second marker
gene; L, is a ratio of a level of RNA encoded by the second gene to a level of RNA encoded
by the reference gene in blood of the test subject; K; is a coefficient specific to a third marker
gene; Ls is a ratio of a level of RNA encoded by the third gene to a level of RNA encoded by
the reference gene in blood of the test subject; K, is a coefficient specific to an nth marker
gene; and L, is a ratio of a level of RNA encoded by the nth gene to a level of RNA encoded
by the reference gene in blood of the test subject. The ratio of the level of RNA encoded by a
marker gene to the level of RNA encoded by a reference gene was calculated as the change
(ACt) in the cycle number (Ct) at which the increase in fluorescence is exponential between
the marker gene and the reference gene according to the equation: ACt = Ct (marker gene) —

[T

Ct (reference gene). The caret symbol is used herein to denote that a value preceding the

caret is raised to a power corresponding to the value following the caret.

EXAMPLE 2
Measurement of blood levels of RNA encoded by any combination of ANXA3, CLEC4D,
IL2RB, LMNBI1, PRRG4, TNFAIP6 and/or VNNI can be used to determine a probability

that a test subject has colorectal cancer as opposed to not having any colorectal pathology

MATERIALS AND METHODS:

Refer to “General materials and methods”, above.
EXPERIMENTAL RESULTS:

Sample training set:

Discovery of significantly different levels of RNA encoded by ANXA3, CLEC4D,
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Table 4. Sample training set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI1 in blood of subjects having colorectal cancer (Group 1) and subjects
not having any colorectal pathology (Group 0), normalized to levels of RNA encoded by ACTB.

Levels shown correspond to ACt.

Sample ID |Grou Gene
P
ANXA3 |CLEC4D| IL2RB | LMNBI1 | PRRG4 | TNFAIP | VNNI1
6

CDO0011pax 0 6.523 7.755 5.195 7.310 7.860 8.501 8.991
CD0012pax 0 7.878 8.595 5.250 7.525 8.183 8.439] 9.878
CD0030pax 0 6.411 6.420 4.173 6.220 6.973 5.901 7.101
CD0063pax 0 7.103 8.545 4.203 7.165 7.795 8.499] 8.628
CDO0077pax 0 4.808 6.185 5.098 5.405 6.710 6.524] 6.533
CD0078pax 0 5.946 7.000 3.553 5.820 5.570 7.476| 6.488
CDO0085pax 0 5.543 7.700 5.003 6.210 7.460 8.149] 6.678
CDO0117pax 0 6.021 8.170 4.463 5.685 8.020 8.166] 6.573
CDO0146pax 0 5.396 6.335 4.468 5.320 5.735 6.691 6.253
CDO0167pax 0 3.501 4.893 4.480 4.978 5.590 6.469| 5.173
CD0249pax 0 4.443 4.855 4.878 4.803 6.043 5.556| 6.471
CDO0279pax 0 5.503 7.095 4.270 5.395 6.098 6.694( 7.043
CDO0286pax 0 4.791 6.928 4.350 5.383 5.960 5.714| 5.598
CD0297pax 0 5.861 6.670 5.083 6.565 6.405 6.186| 7.118
CD0323pax 0 6.966 7.773 4.645 5.723 7.470 8.149| 8.738
CD0445pax 0 6.458 7.420 4.448 6.103 6.448 7216 7.411
CD0463pax 0 4.391 6.485 4.203 5.605 6.583 6.161 7.036
CD0491pax 0 5.093 6.370 4.928 6.123 6.978 7.171 6.511
CD0496pax 0 6.058 8.270 4.670 6.355 7.783 6.4341 6.623
CDO0501pax 0 6.326 7.725 4.613 6.270 7.215 8.581 6.978
CD0504pax 0 4.023 5.060 4.858 5.920 7.530 5.289] 6.113
CDO0573pax 0 6.791 6.140 4.248 6.160 6.713 7.646{ 7.286
CDO0578pax 0 6.328 6.670 4.128 5.128 6.033 6.411 7.081
CD0620pax 0 2.361 3.628 6.120 3.873 6.120 5274 5.613
CD0639pax 0 5.611 7.013 4.980 6.258 5.630 6.689| 7.528
CD0645pax 0 4.596 5.868 5.190 4.908 5.475 6.099] 5.608
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-0. 3015 -0.2393 JHOO046pax 1 -0.0447 0.0567 0.6408
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CDOST00e 4o O b eoB ol sarh008] oz TOh, SoEoa) 1aBds0] — 7974 7748
CDO683pAS Anad 1| - 0.51%0pp 1. 8¥50 o #838| 0. 6¥P[1. 4R3B5) 2JLPN6| 6.673
CDO7Mpasdpa 1| - 0.6797 0.89793% -04390D - 5.6841 0535A55  6.669] 7.388
CDO49pa8q JPOBOp20B[- 1. @92¥ 0. #200[ - 0.2%54 0.6482 7.176] 6316
CD0Ds0pa8y 003557 D86 1pax030[0. 78%83P. 5306050. 555890 034%79| 5.663
CDO81 1pakd 0031p6 JHd303pagods|- 0. 3095] 1. 4p0[0. 24385 6.021| 6.141
CD0846pd 4L 8- S[L1O 45676150 ghRaJooPA%34] - <.5/3681 -~ 156451 4.864]  7.813
CD08 02" i3] 5038238] #8338 [*0GPBT T 6388]  6.400] 7.263
CD0924pax | 0 5.731 6.370 5.238 6.095 6.248 5791 6.131
CD1066pax | O 5.346 5.900 4.903 5.990 6.868 7.466] 6.211
CD1073pax | 0 5.681 5.813 5.150 5.858 6.350 6.674] 6.663
CD1075pax | O 5.128 7.010 4.535 6.075 8.228 7.264]  6.563
CD108%ax | O 5.081 7.225 5.733 5.550 6.395 6.546| 6.668
CDI1116pax | 0 4.188 5.500 5.023 5.295 6.180 5764  6.378
CD1120pax | O 3.663 5.495 5.203 4780  6.555 6.864] 5.118
CD1198pax | O 5.398 6.210 4.155 6.055 6.095 6.086] 5.881
PB1179pax 0 6.401 7.293 4.700 6.563 7.080 8.169] 7.418
PB1277pax 0 6.403 7.520 4.860 6.260 7.185 7.586] 6.351
PB1301pax 0 4.733 6.200 6.268 5.608 6.863 5.891] 5.531
PB1315pax 0 3.898 6.165 5.438 4.998 6.008 5206 7.161
PB1345pax 0 5.246 6.280 4.598 6.410 6.775 6.051]  7.663
PB1518pax 0 6.806 7.803 5.055 5.818 7.230 7.134] 7328
PB1520pax 0 4283 5.560 3.250 4.660 3.793 5214 6.108
PB1574pax 0 7.538 8.685 5.583 7.453 7.483 7.166| 8.226
PB1783pax 0 8.056 9.095 5.453 7.650 8.535 9.011| 8.448
PB1799pax 0 7.338 8.760 5.765 7.435 8.855 9.181] 7.801
PB1811pax 0 6.848 8.115 5.080 7.140 8.390 7.416] 7.471
PB1830pax 0 5.788 7.385 5.923 6.440 6.870 7.444] 9253
PB1833pax 0 5.943 7.620 5.488 6.615 7.620 6.829] 8.098
PB1843pax 0 7.218 7.870 5.780 6.770 8.338 5.739] 8.708
PB1851pax 0 7.468 8.045 6.050 7.795 8325 10.181] 9.261
PB1919pax 0 8.271 9.525 5.233 7.165 8.975 9.051] 9.108
PB1922pax 0 6.788 8.280 6.028 7.363 8.348 9.281] 8.306
PB1924pax 0 7.748 8.655 6.758 7.628 8.303 8.816] 9.401
PB1937pax 0 7.178 9.085 5.118 7.665 9.740 8.754] 8.798
PB1964pax 0 5.491 7.820 4.463 6.065 7.843 7.726] 8.496
PB2027pax 0 5.463 6.525 5.150 6.300 7.360 7.401] 7.546
PB2029pax 0 5.793 7.060 5.050 6.375 6.973 7.624]  7.758
PB2073pax 0 6.021 6.335 4.873 6.290 7.933 6.991]  6.846
PB2086pax 0 5.048 5.665 4.208 5.098 6.453 5.286] 5.991
PB2099pax 0 4.808 5.360 5.388 5.910 6.680 5.604] 7.003
PB2100pax 0 6.353 6.960 4.465 6.085 7.625 7351 6.826
PB2132pax 0 5.693 7.235 4.438 5.745 6.995 7.649] 7518
PB2168pax 0 6.776 7.593 4.605 6.168 7.125 8.284| 6.993
PB2192pax 0 6.701 7.845 5.483 6.230 6.965 7.751] 8.378
PB2196pax 0 6.061 7.655 4.573 6.195 7.985 7.781]  6.668
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PB2228Rax, 4030 1| qa F11h 7RIS PR3 B0 737%] 8.906] 8086
PB2229p#19/|128303PCPri7Rp 00 b -MH782 598803260301 - 05.865> 7.091] 6.528
PB2277pax53930- 0. 0558480, 236685|0. 3889011, 0$5705JHCOBSPHx 15.986] 7.351
PB22978ax39970- 0. 0133886(. 3561285(1. 29903 . 35185(). 728633 6.451| 5.696
PB2312pi0g6pax [L 0.52838 0.4.65] 0. 0758| - 0.6/581 0.401H 1. 36| 6.746
PB2398p6:092pax [1 - Q. A4/ 15947 5.033 5.440 5.748 5.136] 7.111
PB2409pax 0 5.946 7.195 4.933 5.835 6.950 6811 7.683
PB2414pax 0 7.843 7.790 3.955 6.380 7.745 9.026] 7.101
PB2467pax 0 5.773 6.935 4.260 5.955 6.525 7.596] 6.756
PB2473pax 0 6.818 8.275 5.530 7.375 8.405 7.586] 8.561
PB2512pax 0 5.603 7.355 4.340 6.215 6.345 6.926] 7.511
PB2568pax 0 5.326 5.850 5.303 5.710 7.178 7.561]  7.331
PB2571pax 0 5.561 5.995 4.523 6.060 6.173 7396  7.791
PB2603pax 0 5.778 6.480 3.953 5.903 6.313 7.021]  5.986
PB2624pax 0 5.383 5.465 3.948 5.498 6.838 6.146] 6.741
PB2824pax 0 5.781 6.748 4.675 5.758 6.830 7.154]  7.223
PB2880pax 0 5.906 6.090 4.728 6.160 5.218 7361 7386
PB3088pax 0 6.601 6.760 3.858 5.725 6.395 8.456] 7.378
RC0882pax 0 5.043 6.540 4.533 5.708 6.083 7351  7.151
RC0888pax 0 4.726 5.740 4.948 5.330 6.775 6.516] 6.168
RC0968pax 0 3.238 3.590 4.008 4.303 6.118 4716 7.086
RC2114pax 0 4.473 5.900 4.768 5.168 6.028 5216 7.446
RC2238pax 0 7.318 8.785 5.878 7.175 8.665 9.209] 9.903
RC2681pax 0 6.331 7.515 5.623 6.995 7.833 6.471| 7.536
RC2703pax 0 8.093 8.360 5.973 7.053 8.253 7.801| 8.091
RC2749pax 0 6.448 8.695 5.895 7.205 7.905 7.726]  8.666
RC2750pax 0 5.578 6.650 6.753 6.428 7.993 7761 7.111
RC2756pax 0 7.478 8.135 5.340 7.095 8.420 7781 8.671
RC2771pax 0 5.848 8.345 6.240 6.440 7.648 8.449| 9.303
RC2790pax 0 8.086 9.228 6.880 7.573 8.475 8.679| 8.948
RC2792pax 0 7.956 8.058 5.850 7.068 8.320 9.219] 8.448
RC2808pax 0 6.556 8.790 5.233 6.605 7.815 7.096] 7.653
RC2822pax 0 7.921 9.163 6.255 7.193 8.075[ 10.284] 7.718
RC2834pax 0 6.588 8.535 6.520 6.810 7.920 9946 9.651
RC2871pax 0 5.443 6.530 4.563 6.280 7.165 7.479]  8.158
RC2879pax 0 6.266 8.105 5.978 6.620 8.465 7971  7.298
RC2892pax 0 6.086 7.423 5.185 6.163 7.185 8.559] 7.748
RC2895pax 0 6.148 6.900 4378 6.270 7.450 6.109]  7.473
RC2921pax 0 6.846 7.623 4.720 6.758 7.520 7.954] 8.073
RC2958pax 0 6.581 6.735 4.863 6.185 6.638 5.851] 7.616
RC3022pax 0 6.401 6.660 4.888 6.685 7.925 7.776] 6.578
RC3112pax 0 6.938 8.095 5.408 6.435 7.475 8.629] 7.713
RC3146pax 0 6.018 6.655 5.340 5.905 6.855 7.491] 7.451
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RC3421pax [ 0 5.661 5515 5.088 5.900 6.483 5191  5.961
RC3468pax | 0 5.831 5.890 5.443 5.905 6.523 7171  6.636
RC3498pax | © 5.553 5.515 5.593 6.145 7.200 7.484]  6.468
CDO157pax | 1 6.223 6.530]  4.198 6.115 6.930 7.654]  8.168
CDO164pax | 1 4.726 5.395 4.083 5.660] 10.733 7.791]  6.696
CD0256pax | 1 4.833 6.295 4.735 6.045 6.785 7.141] 6911
CD0322pax | 1 5.153 7.050 6.308 5.820 7.325 7.239]  8.603
CD0356pax | 1 5.243 5.555 6.038 5.925 6.580 6.239] 5.823
CD0371pax | 1 5.643 7.110 5.073 6.045 6.245 6.394] 5.968
CD0629pax | 1 4.453 5.995 4.503 5.555 7.380 5114 6.563
CD1050pax | 1 6.238 5.930]  4.943 6.150 7.105 6.969] 7243
MHO0001pax | 1 7.266 8.375 5.103 7.770 8.568 9.266]  8.706
MHO0009pax | 1 6.078 7.150 5.990 6.325 7.185 6.131] 6.426
MHOO011pax | 1 2.393 4.420 8.808 4258 6.888 3.846]  5.756
MHO012pax | 1 4.673 6.965 5.368 5.970 7.680 6.659] 7.043
MHO0014pax | 1 6.266 8.155 5.003 6.395 6.995 9436 7.983
MHO0016pax | 1 5.408 6.770 6.225 6.050 6.635 6.181 6.561
MHO0017pax | 1 6.071 8.290 5.323 6.710 6.750 8.231] 8.433
MHO0018pax | 1 6.856 7.175 5.093 6.250 7.358 8.451] 6.791
MHO021pax | 1 6.948 6.675 5.263 5.483 6.398 8.236] 8.111
MH0022pax | 1 6.471 7.508 5.280 6.228 7.030 7.344| 7.548
MH0024pax | 1 5.016 5.640|  4.488 5.340 5.793 5211  6.241
MHO0026pax | 1 4.351 6.775 5.558 5.440 6.840 5861 6.028
MHO0028pax | 1 6.183 6.815 5.818 5918 5.883 5986 6.176
MH0029pax | 1 5.388 6.360 5.015 6.255 5.925 6.846] 6.831
MHO0035pax | 1 6.111 8.575 4.708 6.645 7.460 7.051]  7.638
MHO0037pax | 1 5.441 7.063 5375 5.578 6.325 7.089] 7.948
MHO0038pax | 1 7.206 7.463 5.020 6.748 7.635 8.089] 8.113
MH0039pax | 1 4.036 5.113 5.110 5.298 5.110 5394] 6.383
MHO0042pax | 1 4.643 5560  4.425 5.900 5.785 4.876] 5.901
MH0050pax | 1 3.763 6.495 4.908 4718 5.698 6.641] 7.721
MHO0051pax | 1 4.941 5.693 6.225 5.818 4.795 4.044| 6338
PB1829pax 1 7.363 9.380 6.678 7.073 7.428 8.841] 9.241
PB1842pax 1 7.483 8.295 6.188 7.488 7.173 8.786| 8.011
PB1872pax 1 7.051 8.525 6.318 7.410 7.175 8.486] 7.533
PB2857pax 1 4.268 6.600 4.810 5.300 6.470 5.266] 6.976
RC2919pax 1 7.106 7.488 4.420 6.463 8.350 8.399] 9.318
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FC0005pax 1 5.953 6.735 5.618 6.605 6.980 6.649| 8.698
FC001 1pax 1 6.458 7.550 7.063 6.915 7.950 8.539] 8.338
FC0012pax 1 3.868 6.850 7.138 5.285 6.375 6.849] 7.063
JGAO0Olpax| 1 5.426 6.250 7.448 6.125 8.173 6.586] 7.096
JGA0008pax| 1 5.448]  7.600 6.018 6.793 7.403 7.366] 7.841
JH0002pax 1 6.108 7.335 5.633 6.725 6.950 7.484] 7.128
JHO0003pax 1 6.053 6.635 5.090 5905 6.145 5701  7.081
JH0004pax 1 5.373 5.985 5.265 5935  6.570 7371 6.961
JH0005pax 1 5.341 6.565 5.008 5.780 6.688 7.356]  7.091
JHO006pax 1 4771 5.840 5.073 5.525 6.198 6.731] 5.551
JHO007pax 1 2.956 3.035 5.353 4.815 6.483 5661 4916
JHO0008pax 1 5.876 8.435 5.173 6.265 7.573 7811 6.711
JHO0009pax 1 4.101 3.770 4.793 5.540 5.293 4.636] 5.876
JH0010pax 1 5.026 5.810 4.958 6.105 7.018 6.046] 5.526
JHOO12pax 1 4,981 5.435 4.718 5.965 6.318 5801 6.511
JHOO13pax 1 5.501 6.610 5.268 5.905 7.048 8.861| 7.191
JHOO14pax 1 5.053 5.235 4.253 4.735 4.860 6.259| 7.488
JH0016pax 1 5.596 6.390 4.438 5.980 6.338 5.566] 6.191
JHO018pax 1 4.401 5.770 5.248 5.765 6.348 5.696| 6.446
JH0019pax 1 5.751 6.775 5.468 6.055 6.693 5.926] 6.656
JH0020pax 1 5.001 7.450 4.563 5.875 5.618 5.756| 6.706
JHO0021pax ] 5.726 7.650 6.058 5.730 6.105 6.611] 6.808
JHO0023pax 1 4.696 6.805 3.873 5.020 6.960 5951 6.968
JHO0024pax 1 6.008 7.895 5.113 6.865 7.620 9.099] 8.698
JH0025pax 1 4.796 5.780 5.398 5.150 5.225 5.626| 6.423
JHO0026pax 1 4.491 6.940 5.363 5.800 6.725 7.646|  7.493
JH0027pax 1 3.111 4.720 6.498 4.280 5.225 4486 5.288
JH0028pax 1 4416 5.680 3.858 5.395 5.820 7.196] 6.378
JH0029pax 1 4.176 5.950 5.063 5.055 5.850 4971 6.963
JHO003 1pax 1 5.371 7.385 5.613 6.040 6.595 7.096] 7.213
JHO0032pax 1 7.326 8.430 4.933 6.075 6.925 8.231] 8.408
JH0033pax 1 5.258 8.160 5.380 5.560 6.455 8.126] 6.181
JH0034pax 1 4.061 6.560 4.468 5.725 6.135 6.721|  6.703
JH003 5pax 1 4.051 6.625 3.703 4.690 4.400 6.551] 5.523
JHO0036pax 1 5.348 6.260 4.608 5.480 6.030 6.904] 6.618
JH0038pax 1 4,538 6.195 4.878 5.025 5.945 7.049]  5.673
JHO0039pax 1 5.458 6.595 4.165 5.525 6.950 8.691 5.141
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ML10014Bp ax 1 -0.4347 0.6117 -0.5542 -0.0441 1. 2765
-0.1964 MPOO18Ap ax 1 -1.0022 -0.4193 -0.9668 -1.5668

w0 0009488503 1. 4293 MPO019Bp ax 1 -0.6222 -0. 2993PcDIER#GB005782

-0.6268 -0.3465 0.8757 MP0024pax 1 -1.2597 -0.2333

2. 01400 1 246C N 7200 !\ l'\"\lna\( 1 O 0’347

THO0A o 3 15 Boos Db or bt azAd e 1 n il Alooabaal] 1 6144] 6658
JHOO41ppxng - & ql1g3 603Bhng 7847415838115 0339736 3pAf89| 7.178
JHOO#2pax 7[372 0] 04371910, 324.885/0. 286881, 208%0{0. 19928 4401| 4.221
JHOOMBE:004pax 1| - 0.50%32 0.86T0 - 06973B - G.OHE3 05.99285 5.779]  9.668
JHO0046p384j3 PB1B29ap61] 0. 836 1. 80@8| 0. GosK3|0. 078@8[L. 54861 5.811
JHOO7pA0 /| PB18(2papaok| 1. 0938 [1. 34673P. 8A%250. 200828 326501  6.836
JHOO31pax3Y P18/ Zpapggt [ U. 357 [U- 353 P So55x%0{U. SP%¥y 5.676] 5.388
JHO052pax 1 5.066 7240]  5.528 5.510 5.625 5616 5.703
JHO053pax 1 4.653 6.375 5.483 5.258 6.578 5701] 6.571
JHO057pax 1 4.201 7330] 4208 4.755 6.140]  6.661] 5968
JHO059pax 1 3.698 4.950]  4.243 4.478 4.668 4.896]  5.166
JHO060pax 1 4.733 6.230 5.303 5.833 6.448 6.646]  6.861
JHO061pax 1 5.063 7300  4.298 5.063 6.208 8.041] 5.466
JH0063pax 1 4.923 6.845 4.748 5.433 5.178 6.021]  7.756
JH0065pax 1 3.263 5.220 5.660]  4.510 5.355 4.816] 4.301
JHO066pax 1 5.703 7.575 6.638 5.988 5.818 5.851] 6.791
JHO068pax 1 5.536 6.448]  4.895 5.473 5.925 7.239] 7708
JHO069pax 1 3.723 5.435 4.460]  4.800]  4.955 4436 4.061
JHOO071pax 1 3.748 4580  6.050 4.785 5.850 5.096] 6.261
JHO072pax 1 5.863 6.185 5.185 6.015 6.035 7306]  6.386
JHO077pax 1 4.473 5.810 5.193 5.635 6.020 5959 7.278
JHO078pax 1 5.591 5.693 3.685 5.818 4.875 5.419] 5.778
JHO080pax ] 2.903 4.470 5.033 4.158 5.093 3.921]  6.031
JH0082pax 1 4.611 5.398 4.800 5.108 5.465 5364| 6.683
JHO0083pax ] 3.903 6.445 5.398 5.333 4.473 6.006]  6.606
JHO0086pax 1 5.633 5.850 5.063 5.288 4978 5936] 7.021
JH0092pax 1 5.241 8.328 5.350 6.113 6.540]  6.349] 7.663
MIP0004pax | 1 3.201 3.098 5.340 3.873 4510 4459 2743
MP0013Apa | 1 7.028 9300  6.195 7.105 8.385 8.561| 7.406
X

MP0014Bpa | 1 6.418 8420  6.623 6.633 8.008 8.746| 7.586
X

MP0018Apa | 1 6.003 7.900 7.005 6.740 6.635 7.146|  6.281
X

MP0019Bpa | 1 6.283 7.090 6.653 6.528 7.058 6.696] 8.656
X

MP0024pax | 1 5.436 7.823 6.375 6.383 7.655 8.939] 8.013
NK200lpax | 1 5.061 6.843 6.230 5.613 4.680]  6.349] 7.873
NK2002pax | 1 5.516 5.903 5.210 5.568 5.585 6.809]  6.753
NK2003pax | 1 4.986 6.388 5.590 5.588 6.345 7.404]  5.723
NK2004pax | 1 4.626 6.648 5.435 5.048 4.945 6.319] 5318

Surprisingly, analysis of the data showed that RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI is present on average at a significantly higher level

(p-value less than 0.05) in blood of subjects having colorectal cancer relative to subjects
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As can be seen in Table 5, a test subject having a blood level of RNA encoded by
ANXA3 which is 1.6 to 11.5 fold higher than the average level of RNA encoded by this gene

in blood of subjects not having any colorectal pathology is more likely to have colorectal

cancer than to not have any colorectal pathology.

As can be seen in Table 5, a test subject having a blood level of RNA encoded by
CLEC4D which is 1.4 to 15.9 fold higher than the average level of RNA encoded by this

gene in blood of subjects not having any colorectal pathology is more likely to have

colorectal cancer than to not have any colorectal pathology.

1
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g Set Set D1 P6 128 6 0.80 0.78 -0.196 -1.042

0.393 1.272 -1.837 0.289 -0.153 129 5 0.80 0.79 -0.298
WO 2000835303 366 1.187 -1.854 0.285 130 5 0. 80 OrCRIE20Q@BHHS782

-0. 945 0.456 1.300 -1.715 - -0.146 131 5 0.79 0.78

o 07%-0 1.469 -1.774 0.336 -0.115 WD
y 58195 Eb B4R B@‘rllszoogl 005782 132 4 0.79 0.79 -0.065

- 0. BpwaPofick@mbplel Modell# ¥ 3BTable 633rrébp6nd§90 0. 78 -0. 154
030 b, 510684 £300818nven) Gad0 458 isrisime (OF ) Lu) +
(0.907)(Limns1) + (-0.968)(Lprraa) + (0.154)(Lnrarps) + (-0.355)Lynni)1} -1,
where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, Lanxa3 is a ratio of a level of RNA encoded by ANXA3 to a
level of RNA encoded by ACTB in blood of the test subject, Lcigcqp is a ratio of a level of
RNA encoded by CLEC4D to a level of RNA encoded by ACTB in blood of the test subject,
Lii2rs 1s a ratio of a level of RNA encoded by IL2RB to a level of RNA encoded by ACTB in
blood of the test subject, Liyng is a ratio of a level of RNA encoded by LMNBI1 to a level of
RNA encoded by ACTB in blood of the test subject, Lprrgs is a ratio of a level of RNA
encoded by PRRG4 to a level of RNA encoded by ACTB in blood of the test subject,
Lrnraips 1s a ratio of a level of RNA encoded by TNFAIP6 to a level of RNA encoded by
ACTB in blood of the test subject, and Lyny is a ratio of a level of RNA encoded by VNN1
to a level of RNA encoded by ACTB in blood of the test subject.
Further by way of example, Model #104 of Table 6 corresponds to:
P= {1+ e"-[4.311 + (-0.659)(Lprrca)]} -1,
where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, and Lpgrrgs 1s a ratio of a level of RNA encoded by PRRG4
to a level of RNA encoded by ACTB in blood of the test subject.

Table 6. Logistic regression models based on blood expression levels of any possible
combination of one or more of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and
VNNI for determining the probability that a test subject has colorectal cancer as opposed to
not having colorectal cancer. ROC AUC values for the models are shown for the sample
training set used to generate the models, as well as for an independent blind sample test set
used to test the models. The models, listed in order of decreasing ROC AUC value for the
training set, are based on expression levels determined via quantitative reverse transcriptase-
PCR analysis using ACTB as duplex partner for normalization. The form of these models is:
P={1+e[Ko+K,L; + KiL; + K3Ls... + KL,]}*-1 , where P is the probability that a test

subject has colorectal cancer as opposed to not having any colorectal pathology; K is a

constant; K, is a coefficient specific to a first gene; L, is a ratio of a level of RNA encoded
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0.78 0.229 -0.799 - 1.537 -1.620 - -0.097 136 4 0.79

0.79 -0.337 -0.645 0.562 - -1.642 0.309 137 4 0.79
wW@®2008/1230058 -0.516 0.645 - -1.493 - -0.041 13BCHBIK20042005782

0760239-01730355 17820144 0210 1393

N1 7 1 o227

by % 6 Zaegd 121 85RNG. eaacd bYAGEH in Elogdgf e oy pibggeneka s a
coeﬂicl&% speciicA8@ second .géff 19 isla/ratio Of 4 feellARNA €ndode@ by the second

0.337 - 0.216 0.413 -1.721 - -0.203 143 3 0.79.0.77
geng t(QQ tpvel qf R encoded by ACTB in blood of the test subject; K is a coefficient

specific to a third gene; L; is a ratio of a level of RNA encoded by the third gene to a level of
RNA encoded by ACTB in blood of the test subject; K,, is a coefficient specific to an nth
gene; and L, is a ratio of a level of RNA encoded by the nth gene to a level of RNA encoded
by ACTB in blood of the test subject. No regression coefficients are specified for genes

&6 9y

which are not included in the gene combination (indicated by “~) on which a given logistic

regression model is based.

Logistic| No. | ROC AUC |Consta
regressi| of nt Gene-specific regression coefficient
on |gene (Ko) (K.)
model #| s in :
mod
el
Traini (Blin ANX |CLEC4|IL2R |LMN [PRR [TNFAI (VNN
ng Set |d A3 D B B1 G4 |P6 1
Test
Set
1 7 0.79]10.79] 0.684|-0.916] 0.353|0.871| 0.907[-0.968] 0.154 -
0.355
2 6 0.7910.79] 0.743| -0.859] 0.402| 0.870] 0.893|-0.916 - -
0.341
3 4 0.78/0.78] 1.321|-0.614] 0.358|0.898 ~|-0.749 — -
4 5 0.78/ 0.79] 0.343| -0.907| 0.322|0.829 0.737|-0.925 — -
5 5 0.78/ 0.78] 1.814|-0.527| 0.4240.943 —-|-0.715 - -
0.267
6 5 0.78(0.82] 0.830] -0.641 —| 0.883| 0.935|-0.824 — -
0.270
7 5 0.78{0.79] 1.264|-0.658] 0.318/0.898 —-0.788 0.120 —
8 5 0.78({0.82| 0.359] -0.825 — 0.845] 0.794]-0.927, 0.189 -
9 6 0.78] 0.80] 0.282]| -0.953}] 0.280] 0.829| 0.740|-0.965] 0.123 -
10 6 0.78/ 0.78( 1.772| -0.575] 0.380] 0.944 —-0.760] 0.141 -
0.277
11 6 0.78(0.82| 0.727] -0.768 —10.883] 0.948]-0.918] 0.230 -
0.304
12 4 0.7710.82| 0.477]-0.716 —1 0.848| 0.803]-0.850 — -
13 3 0.77(0.80] 1.969 - —| 1.001 - -0.752 - -
0.305
14 4 0.7710.81} 1.950] -0.280 -1 0.966 - -0.610 - -
: 0.189
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- -1.615 -

-0.144 144 4 0.79 0.76 0.279 - 0.492

-1.757 0.172 -0.189 145 4 0.78 0.76 0.109 - 0.128
WO 2®2525303 802 0.134 146 3 0.78 0.76 0.053 - OPCOEB2009/005782
-1.747 0.157 - 147 3 0.78 0.76 0.416 - 0.607 -1.673 -
O 4734 48—3—H—7-o-0—F6-10—20 016902851745
%0 3% |78 W/ 77B 78| 158T5| 0. 33008170 1561 2 1 -
078077 01%3 -lo 289 - -1.659 |- 1501 2 0l78 0|76 0.374
b6 284 4 -| 0.04%770.80| 70886 - —]0.995] 0.238]-0.855 ~ -
0.363
17 5 0.77]0.79] 1.748 1~ 0.130[ 1.005] 0.147[-0.887 I
0.397
18 | 4 0.77]0.82] 1.436]-0.487 —0.925 J-0731] 0195 =
19 | 4 0.77]0.80] 1.934 — _71.008 {-0808] o0.084] -
0.334
20 | 5 0.77]0.81] 1.861] -0.398 10.965 1-0697] 0223 -
0.218
21 5 0.77]0.79] 1.907 1 0.147[1.011 1-0852] 0.029] -
0.378
22 5 0.77]0.79] 1.697 _ 1.001] 0.207[-0.880] o0.058 -
0.376
23 6 0.77[0.79] 1.748 1 0.121[1.006] 0.142[-0.894] o0.021] -
0.399
24 | 2 0.76|0.79] 1.225 _ —0.957 _1-0.928 N
25 3 0.76| 0.81] 1.570]-0.371 10.930 1-0.649 I
26 | 3 0.76|0.79] 1.233 1 -0.006] 0.957 1-0.924 B —
27 3 0.76/0.79] 1.328 - _10.960[ -0.058] -0.894 I
28 | 4 0.76|0.79] 1.332 T 0.015[0.960] -0.072[-0.898 I
29 | 3 0.76/0.79] 1.249 - 10.956 T-0912[ -0.019] -
30 | 4 0.76]0.79] 1.244 1 0.006]0.956 10914 -0022] =
31 4 0.76/0.79] 1.328 - —10.959] -0.052[-0.890] -0.009] -
32 5 0.76/0.79] 1.333 1 0.022[0.960] -0.067] -0.893] -0.016] -
33 3 0.75[0.80] 0.744]-0.544 —10.820 _ _ B
0.282
34 | 4 0.75[0.78] 0.536]-0.717] 0.252[0.784 _ _ B -
0.333
35 4 0.75/0.80] 0.324]-0.670 —10.780[ 0.260 _ B
0.313
36 5 0.75/0.78] 0.241]-0.798] 0.236]0.757| 0.189 _ B -
0.353
37 5 0.75]0.75] 2.890[-1.124] 0.436] | 1.167[-0.723 B
0.254
38 | 4 0.75/0.80] 0.701]-0.567 10818 - 1 0033 -
0.288
39 5 0.75[0.78] 0.571]-0.702] 0.266|0.785 _ 1 -0.036] -
0.330
40 5 0.75/0.80] 0.308[-0.680 10.779] 0.254 1 o019 -
0.316
41 6 0.75/0.78] 0.271]-0.784] 0.253[0.757 0.198 1 o0o0a3[ -
0.349

113




152 3 0.78 0.76 0.123

0.78 0.77 -0.102 -0.352

W@02009/1293031.30 -0. 368 - -

- -1.591 0.257 -0.078 153 3
- -1.463 0.390 154 4 0.78
-1.474 0.388 0. 037 155PQr/0B26@®/005782

0.76 0.082 - -1.630 0.237 156 3 0.77 0.77 0.216
P | 185000y 2 710 87036 0 ] L17] RG] 013
150 P 0 77 Q 76 Q1296 |} - -1 3841 -01011 60 510 73 :
@3 75| 2 0.74/ 0.80[ 0.043(-0.713 -10.751 - - - -
44 3 0.74/ 0.79 -0.169| -0.843 0.160{ 0.721 - - - -
45 3 0.74/ 0.80] -0.101 -0.755 —-{0.738] 0.076 - - -
46 4 0.74;0.79] -0.190( -0.848 0.159[0.719{ 0.011 - - -
47 4 0.74{ 0.75] 2.528|-1.146[ 0.378 —-| 1.036{-0.741 - -
48 4 0.74{0.77] 1.234 —~{ -0.009(0.883{ -0.489 - - -
0.407
49 3 0.74/0.80| 0.070{ -0.701 -10.753 -~ -| -0.015] -
50 4 0.74{ 0.78| -0.082| -0.811| 0.189(0.723 - -1 -0.068] -
51 4 0.74{ 0.80 -0.079] -0.742 -10.738[ 0.084 -1 -0.021] -
52 5 0.74{ 0.78( -0.130]{-0.824] 0.187[0.719 0.028 -1 -0.069] -
53 5 0.74]0.76] 2.481|-1.189| 0.342 -| 1.038[-0.778] o0.110 -
54 4 0.74[0.77| 1.245 - -10.878 -0.387 -1 -0.120 -
0.382
55 5 0.74[0.77] 1.272 -1 0.059]0.877| -0.424 -l -0.139 -
0.392
56 3 0.7310.77) 1.238 — —|{ 0.883] -0.498 - - -
0.409
57 4 0.73[0.80] 3.012{-0.891 - - 1.247[-0.638 - -
0.182
58 5 0.73]0.80] 2.927|-1.011 - - 1.251]-0.721] 0.217 -
0.212
59 3 0.72]0.73] 4.212|-0.733| 0.451 — ~1-0.493 - -
60 3 0.72|0.80] 2.728|-0.930 - —| 1.141]-0.660 -1 -
61 3 0.72|0.77| 0.438 - -0.175[0.826 - - - -
0.505
62 4 0.72|0.73] 4.547|-0.690| 0.489 — —{-0.466 - -
0.144
63 3 0.72[0.76] 0.855 — - 0.835] -0.659 -| -0.188] -
64 4 0.72[0.77] 0.847 —-| -0.031{0.836| -0.636 -1 -0177] -
65 4 0.72{0.74] 4.171[-0.772| 0.418 - —-{-0.527 0.104] -
66 4 0.72|0.80[ 2.614|-1.040 — —| 1.128/-0.735| 0.188] -
67 3 0.72|0.76] 0.608 - -10.823 - - -0217 -
0.482
68 4 0.72)0.77) 0.637 —| -0.049 0.828 - -| -0.194 -
0.466
69 5 0.72{0.74] 4.526|-0.731] 0.455 ~ —-0.504] 0.117 -
0.154
70 2 0.7110.76] 0.786 - —| 0.840] -0.871 - - -
71 3 0.7110.78] 0.770 -| -0.122/0.844| -0.733 - - -
72 2 0.7110.74| 0.162 - -1 0.799 - - - -
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0.162 -0.907 0.153 0.321 - -0.073 -0.270 161 4 0.73

0.75 0.108 -0.930 0.130 0.296 - -0.273 162 3 0.73
WQ@2006/1253086 - 0.818 0.185 - -0.243 163 4 0. 73POT/TER009/005782

0.125 -0.793 0.206 - -0.055 -0.238 164 4 0.72 0.75
. = . OU0O - U. tUU 7 = U. U4 =VU. o494 1PJI O . 1o Y. TI

0 1RE -0 888 0.Bg0o | -0 258 1668 2 0l72 0l75 0l171 0.616

7%, eog | - Q7UQ. 74042184 -3.088[72038195 01 ®5Y. 601|- - | -

-0.009 -10.203]168[/3 0.72 0.76 -0.021 -0.870/0.134 0.286

74 5 0.71[0.74] 2.164[-1.014] 0327 | 0.580 1 -0.044] -

0.282

75 3 0.70[0.75] 1.725[-1.054] 0.242] | 0.404 — B -

76 2 0.70[ 0.80] 4.710] -0.417 i 1-0372 1 =

77 3 0.70[0.73] 3.283[-0.791] 0371 - _ _ N

0.214

78 3 0.70[ 0.79] 2.309| -0.868 1 J 0682 — 1 -

: 0.231

79 3 0.70[ 0.80] 4.842|-0.393 i 1-0.360 1 -

0.050

80 4 0.70[ 0.75| 1.785[-1.031] 0269 | 0.421 1 -0069] -

81 3 0.70 0.80] 4.558]-0.539 I 1-0.455] 0200 -

82 4 0.70[0.73| 3.305|-0.783] 0.378] - _ -1 0020 -

0.211

83 4 0.70{ 0.79] 2.279| -0.886 1 T 0671 1 o034 -

0.237

84 4 0.70| 0.81] 4.759] -0.506 1 = {-0.440] o211 -

0.079

85 1 0.69]0.79] 3.324]-0.616 I _ — BN —

86 2 0.69/0.74] 2.681-0.868] 0.301] - - - I —

87 2 0.69[0.79] 1.931]-0.919 1 J 0520 _ I

88 2 0.69[0.79] 3.768|-0.536 I — — _ B

0.126

89 2 0.69[0.79]  3.214] -0.654 B R _ 1 0047 -

90 3 0.69]0.73| 2.748]-0.847] 0321] - — 1 -0.046] -

91 2 0.690.73| -0.674 _ —0.701 — 1 -0435] -

92 3 0.69] 0.76] -0.326 1 -0.240[0.745 — 1 -0281] -

93 3 0.69[0.79] 1.931]-0.919 1 T 0520 1 o0.000] -

94 3 0.69] 0.80| 3.648[-0.587 i I _ 1 0075 -

0.143

95 2 0.68]0.75| -0.764 1 -0.455[0.736 _ _ I -

96 2 0.68|0.78] 4.977 _ N R 1-0.524 I

0.223

97 3 0.68/0.76] 4.939 1 0113] - _1-0.579 I

0.275

98 3 0.68/0.77] 4.670 _ I 0.238[-0.620 B

0.289

99 4 0.68/0.76] 4.716 1 0067] | 0.185]-0.631 I

0.304

100 | 3 0.68]0.78] 4.975 _ 1 - J-0531] oo12] -

0.228
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-0.077 169 4 0.72 0.76 -0.012 -0.929 0.103 0.155 -
-0.087 170 2 0.72 0.77 -0.080 -0.907 0.102
wW@02009/18836%6 -0.014 -0.827 - - - 172 2 0.72 0. FGr/0820®1005782

171 1

0.793 - -0.043 173 3 0.72 0.76 -0.079 -0.957 0.074
P5E .2 &8 8%%5@432.’502 0d34h1 0. odd M6 3042 0268
Q711 0 72 0 514 -0 2 - 0O 191 -0 BNO9 1717 .
102 | 4| 068077 4655 - 1] 02550610 -0.028] -
0.283
103 | 5 | 068/076] 4702] - 0091] | 02000615 -0.055 -
0.299
104 | 1| 067]076] 4311 = T 0659 o
105 | 2 | 067[077 4327 4 -00io] o _|-0.652 i —
106 | 2 | 067]076| a314] = T -0.001] 0,658 i p—
107 | 3 | 067077 4309 - 0014 | 0012]-0.656 i —
108 | 2 | 067]077 4391 = T J0607 0062 -
100 | 3 | 067]076] 4356 o 0035 o —-0619] -0.079] =
110 | 3 | 067[076| 4292 = T [ 0.056|-0629 0.074 -
111 | 4 | 067]076] 4299 - 0024 | 0.038-0.630] -0.082] =
112 | 3 | 065074 3919 = T 0143 o 0152] -
0.303
113 | 2 | o0e64/074] 3400] - 0105] o 4 = I —
0.397
114 | 2 | 064075 3927 = I . YT T R -
0.340
115 | 3 | 064]075| 3922 - -0010] | -0268] = B —
0.337
116 | 2 | 064073 3528 - 1 033 o 0206 -
117 | 3 | 064073 3528 = 1 0373 o 0206 -
118 | 2 | 064]073| 3628 = 1T O O 0189 -
0.345
119 | 3 | o064[073 3610, o oo0z0] o 1 0199 -
0.352
120 | 4 | 064073 3951 o 0071 -l -0188] - -0.174] -
0.316
21 | 1| 063075 3466 - 1 0603 - B —
122 | 2 | 063078 3457 | -0.104] | -0482] = I —
23 | 1| 063071 3101 - T 1 4 = I
0.468
24 | 2 | o063[074] 2657 4 0133 - o 0269 -
125 | 1| 062069 2363 = T O O J 0357 =
126 | 1| 061073 2197 o o338 | O = i
127 | 1 | o61l06d 2973 - Toseil - B

Blind sample test set: Quantitative RT-PCR analysis of gene expression in an

independent blind test set of blood samples from 76 subjects having colorectal cancer and 77

subjects not having any colorectal pathology was performed as described above for the
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4_0.71 0.72 0.519 -

-0.024 -0.482 -

-0.186 -0.306 WO

2009/ 125303PCT/ | B2009/ 005782 178 3 0.70 0.72 0.398 -
wo 0000975309. 604 - -

-0.706 -

0.73 0.331 -

-0. 208 -

-0.333 180 2 0.70 0.70 0.727 -

iy &3 SHE fonfllc R Y dovel eyl g g5 Tably

-0.085 -0.690 -

-0.319 179 2 0.70 0.73 0. 36RCF/1B2009/005782
-0. 345
56 -0.383
3 3 0.69
184 1 0.69 0.73

Table %ami)le_téls't QetYevels of RIVA 2nibdod by ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4,

TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and subjects not
having any colorectal pathology (Group 0), normalized to levels of RNA encoded by ACTB.

Levels shown correspond to ACt.

Sample ID |Group Gene
ANXA3 |CLEC4 |IL2RB |LMNBI1 |PRRG4 |[TNFAIP |VNNI1
D 6

CD0214pax 0 5.56 6.17 4.50 6.44 7.07 5.78 6.69
CD0242pax 0 5.87 7.32 4.54 5.43 5.19 5.87 7.38
RC2897pax 0 6.67 8.37 5.49 5.95 7.18 7.80 7.96
CD0670pax 0 7.79 5.80 3.25 6.35 7.10 8.40 7.80
CD1401pax 0 5.84 6.39 5.42 5.85 7.30 6.55 7.12
PB2924pax 0 5.56 7.17 4.12 5.97 6.51 5.90 7.12
CD0482pax 0 7.65 8.34 3.43 6.91 7.02 8.94 8.48
PB1275pax 0 5.26 6.13 5.18 5.54 7.09 5.89 8.78
CD0148pax 0 5.90 7.83 3.98 5.95 7.60 7.35 7.20
CDO0122pax 0 6.55 8.40 5.02 6.38 7.07 7.96 8.83
PB2272pax 0 7.30 8.30 3.95 6.57 7.42 9.42 7.49
CD1708pax 0 6.28 9.11 4.07 5.74 6.01 7.48 7.13
CD0354pax 0 6.55 8.20 4.93 6.30 8.06 8.28 7.81
PB2634pax 0 5.76 7.74 5.28 6.80 7.20 9.18 7.39
CD0204pax 0 5.90 6.53 4.83 5.56 6.25 7.29 6.87
PB1336pax 0 7.60 9.00 6.87 6.99 7.13 8.92 9.71
RC2699pax 0 7.72 9.42 6.03 7.12 7.99 8.67 8.57
CD1278pax 0 5.95 7.57 4.20 5.72 6.31 6.83 7.36
PB2062pax 0 7.31 7.76 431 6.50 7.29 8.38 7.78
PB2464pax 0 5.95 8.33 4.73 5.52 5.52 6.39 8.43
CD0053pax 0 6.17 7.90 4.09 6.56 7.18 8.25 7.44
CDO0192pax 0 5.49 7.60 4.19 5.66 7.38 5.48 6.03
CD0244pax 0 6.32 7.31 5.26 6.21 7.56 7.63 6.89
CD0833pax 0 5.52 8.65 4.72 5.55 6.33 6.60 5.47
CD1719pax 0 6.19 7.94 5.40 5.93 6.39 6.50 7.51
CD0036pax 0 5.20 5.95 4.60 4.95 4.51 5.99 5.82
PB2015pax 0 6.62 7.13 3.85 5.99 7.62 8.53 7.13
PB0662pax 0 6.09 7.17 5.33 6.49 7.40 7.43 6.60
PB2024pax 0 6.16 6.10 4.49 5.94 6.86 8.23 7.44
RC2565pax 0 6.63 8.81 5.94 6.33 8.38 7.11 8.75
CD1561pax 0 7.29 6.78 4.73 6.48 7.49 8.18 8.21
CD1728pax 0 7.13 6.89 4.30 6.52 7.76 7.08 8.63
CD0238pax 0 5.47 7.06 4.85 6.10 7.13 7.38 7.14
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0.70 0.589 -

-0.170

-0. 838
wag®92293068 0. 72 0. 548 -

- 0. 367

- -0.433 186 2 0.69 0.73 0.186 -
- 187 1 0.68 0.69 0.552

-0.379 -

- -0.671

-0. 331 189rAT/(B2609/005782

0.70 0.549 - -0 576 190 1 0.67 0.71 0.371 - -0.649
PB2342pax. HOQM?L! e "E'p 63 ;‘;’.‘\,3‘12 £ 02 o TO . 802] 800
CDRRAREX 1~ gl | idd] prkdd] TNEAPbs nﬁ WANL B lan 879 8.44
CDOAMI3EnHeft tlest 42#] of BPAOd sAPles HWn 165.58 6.27 6.17
RC32Hpext s Hhvilng ceBdf ect Bll3¢ancéd®b6and B22|subj®e@Ris nod.19 7.01
CDHid¥Imyg pny0 5 [col o5.2¢f al PaABhol odyplywas P9 or netREgs  7.36 6.48
PBUiEsSpax bed mbove fpg3fhe vpnalning2s¢ét. Thw|[nor mfs|zed 9.20 8.37
CDBB¥oPagVEl ) NEjasuregapre shoyn 18 17¢bl € 4554 Tabf ®|12. 628 5.28
CDogiag [ €] SEU TEYE| S OF (RNA ERGRIET BRgANKAS 60]  6.63 6.10
PBYH47pax '—'QG\'BT' 572 '\E@h O 9498 "\““55'1 ”' “‘6148“ 6.77 8.12
PBZIedpax P 012 ST o 2}&:?!‘:511;5 OR8] k63| 630] 826
PBg(L ﬁg, | leeldmtv 'QS'EA o onad SOk -, ;$ 50177 | 5 U574 6.56
PBllgi‘@F"& shdn |cor rddhpnd 986 ht 484 el eﬁ G ofn8Gene 7-16 1.37
CDARBZARx L EAUD L MNBE.4BRRGA8PRFAI PS-4NN1  Gi89036pH38Y 7.51 7.26
CDI1e2%@22 - ) 0443 -€03B868 612P1684035035 5:93./0543.06 7.37 7.38
PBOIPSSppx M 1. 182852 1407.3%| 5032.66] 303%.41 7.63 9.46 8.15
PB3227pax 0 5.08 6.46 4.44 5.74 6.46 7.62 7.51
PB3163pax 0 4.51 6.23 4.17 5.32 6.10 7.12 6.54
PB3481pax 0 5.66 7.99 5.16 5.95 8.33 6.48 8.26
CD1320pax 0 4.16 5.93 4.79 4.60 5.55 5.10 6.16
RC3191pax 0 7.15 7.64 492 6.94 7.20 8.20 8.30
CDO0583pax 0 4.29 7.00 4.44 4.16 3.96 8.82 3.97
PB3032pax 0 5.12 6.51 5.09 5.96 6.08 6.91 7.87
CD0367pax 0 5.75 6.68 4.34 5.49 6.25 7.12 7.06
PB2889pax 0 6.03 8.25 4.75 6.39 7.27 7.04 7.68
PB3524pax 0 6.66 6.73 5.40 6.83 7.72 6.07 7.38
RC2986pax 0 6.90 7.96 5.36 6.14 7.22 8.87 7.75
CD1428pax 0 6.64 9.25 3.67 5.82 7.04 7.12 6.09
RC2236pax 0 6.82 6.87 5.24 6.21 7.41 7.27 8.02
PB1918pax 0 8.72 7.41 5.20 7.28 8.29 10.44 9.02
CD0277pax 0 6.42 8.60 5.37 6.63 7.61 8.57 7.04
CD0667pax 0 5.15 6.09 5.57 5.26 6.33 6.27 6.41
CD1741pax 0 5.46 6.18 5.57 5.76 6.50 7.24 7.18
PB1973pax 0 8.07 9.15 4.68 7.12 8.89 9.13 10.01
PB1222pax 0 5.80 7.45 5.57 5.95 5.81 6.15 7.61
RC2683pax 0 8.25 9.29 5.83 6.98 8.07 9.46 9.66
PB3200pax 0 5.00 6.73 4.23 5.42 6.59 6.31 7.35
PB2130pax 0 6.31 7.61 491 5.50 5.79 6.48 6.81
PB3097pax 0 6.33 3.94 5.77 6.08 6.72 7.78 7.51
CDO0571pax 0 5.28 6.04 3.76 5.54 6.60 6.99 5.82
CD0676pax 0 5.50 6.68 5.78 5.79 5.91 6.91 7.18
PB1514pax 0 7.57 5.96 5.35 7.38 8.09 7.63 8.37
CDO0547pax 0 4.62 7.13 6.05 5.85 7.44 6.70 6.88
CD1068pax 0 5.79 6.49 4.84 6.23 7.14 8.55 6.32
CDO0715pax 0 2.97 4.03 4.74 4.51 4.94 5.38 6.46
JHO130pax 1 5.32 5.90 6.01 5.47 5.77 5.93 6.90
MHO0079pax 1 6.41 6.17 5.06 6.19 6.42 6.61 7.57
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2.9135 1.5907 CD0O092pax 0 1.2028 0.9057 0.8232 0.6032
1.6285 0.2907 CDO108pax O -0.0522 -0.1893 0.2582

WO 200931809. 3385 0. 2757 CDO122pax 0 0. 5628 1. 28BCT/0B258ADS5782

0. 6382 2.0485 1.9357 CD0O148pax 0 0.6778 2.0057 0.6732
M B o & s coostton A sor g 4 caot losenzr] 732
ANOBT3pexgl 1 hads o 984L cDAd¢ pay‘gr@) 242600 15549 165586 7.95
NK204%p2z n_a3q 0. 6489 cD0d8Fphax 8:58]3828.08)8707.61 016802 6.98
CDdlogez |1. 11685 0. 8067 CD0S%8pax @-10)242%.10)8957.3239877.62 1.72
JHAL00g82 [1. 538H 0. 95537 CD02422pax @.83)9528.3D| 3955.34|50827.13 8.28
MIPD03BA8| 0.19685 1.3 CDO3dfipax 4890. 492870. 35%k600. 418213 3.62
DCAO0BEX [L. 4939 - 0. 9398  VKezP09/ 4A5303PG Y5 B20GH 4105 /841 7.06
MHO0073pax 1 4.68 6.28 5.84 4.57 5.52 6.41 5.86
DC0003pax 1 6.24 7.65 5.02 6.05 6.64 7.05 8.46
DC1002pax 1 4.62 4.35 5.41 5.26 6.40 7.24 6.90
JHO0096pax 1 3.45 5.49 5.18 479 5.74 3.34 7.61
KWO0002pax 1 426 6.89 4.62 4.71 4.76 5.78 6.53] -
JHO120pax 1 5.89 491 5.53 6.38 5.56 8.45 6.44
MIP1008pax 1 4.84 7.74 5.47 5.41 5.63 5.36 6.93
MIP0002pax 1 3.76 6.96 5.63 4.85 6.55 5.74 6.87
MIP1011pax 1 470 6.28 5.12 4.63 4.60 5.68 4.55
MHO0074pax | 1 5.11 5.73 5.75 5.68 6.74 7.59 6.00
DC0008pax 1 4.97 6.33 4.16 5.44 4.95 6.54 5.87
AN4014pax 1 3.93 5.76 4.25 4.58 5.76 5.20 7.74
DC0012pax 1 4.25 6.07 5.15 5.08 7.00 4.86 6.37
MIP2002pax | 1 5.54 5.71 4.26 5.54 5.77 6.57 6.33
NK1005pax 1 5.76 8.79 5.22 7.02 7.38 8.60 7.55
MIP0007pax | 1 2.91 3.55 6.69 3.21 4.38 3.48 4.85
JHO118pax 1 . 5.72 7.53 4.77 5.56 5.85 6.56 6.04
JHO089pax 1 5.11 7.30 4.99 5.68 5.58 6.54 7.38
MHO0057pax 1 5.80 6.60 6.01 6.35 6.36 7.44 6.44
DC0005pax 1 5.98 7.66 4.72 6.38 6.39 7.47 7.19
MHO0067pax | 1 4.75 6.06 6.11 4.96 5.30 6.78 5.54
JHOO085pax 1 5.19 6.48 5.92 5.99 5.76 6.65 7.12
JHO127pax 1 5.48 6.43 5.18 6.13 7.59 6.63 7.04
MIP1013pax | 1 4.86 5.89 4.56 5.29 5.21 5.89 6.51
JHO126pax 1 4.21 7.08 5.35 5.68 5.40 5.50 7.07
AN4013pax 1 5.15 5.66 415 5.19 5.38 5.94 6.91
MHO0053pax 1 7.07 8.10 4.16 6.42 5.83 8.33 7.84
JHO115pax 1 3.82 7.54 5.74 4.75 6.03 6.27 7.36
CC0004pax 1 3.83 5.81 4.59 4.67 5.46 5.50 5.84
JHO091pax 1 5.26 5.92 4.74 5.31 7.34 6.70 6.91
NK 1004pax 1 5.76 7.32 6.16 5.78 6.58 7.99 7.77
NK1008pax 1 4.70 7.52 5.56 5.57 6.80 6.58 7.52
MIP2006pax | 1 4.25 6.38 428 4.74 5.69 5.36 5.38
AN0020pax 1 4.12 6.61 5.57 4.81 4.61 4.45 6.07
JHO117pax 1 3.36 8.59 4.90 4.29 4.99 5.12 5.76
JHO100pax 1 5.54 6.69 4.86 5.66 6.57 7.23 7.26
MHO0066pax | 1 5.12 5.25 6.28 5.59 6.61 6.27 6.13
NK2009pax 1 5.30 5.93 4.95 5.76 527 7.71 5.77
NK2008pax 1 4.14 5.57 5.88 4.93 5.45 6.59 5.66

119




CD0277pax 0 0.1453 1.7617 0.2358 0.4909 1.8265 0.1486
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Analysis of the test set results confirmed the surprising finding based on the training
set that ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI1 each express
RNA on average at a significantly higher level (p-value less than 0.05) in blood of subjects
having colorectal cancer relative to subjects having no colorectal pathology, and that IL2ZRB
expresses RNA on average at a significantly lower level (p-value less than 0.05) in blood of
subjects having colorectal cancer relative to subjects having no colorectal pathology (Table
8). The ranges of fold-change in the levels of RNA encoded by ANXA3, CLEC4D, IL2RB,
LMNBI1, PRRG4, TNFAIP6 and VNNI normalized to levels of RNA encoded by ACTB in
blood of the test set subjects having colorectal cancer relative to the test set subjects not

having any colorectal pathology are also shown in Table 8.
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ANXA3

CLEC4
D

IL2RB

LMNB1

PRRG4

TNFAI
P6

VNNI1

Average
normalized RNA
level in subjects
having colorectal
cancer (ACt)

4.98

6.45

5.18

542

6.01

6.51

6.63

Average
normalized RNA
level in subjects
not having any
colorectal
pathology (ACt)

6.10

7.32

4.83

6.01

6.86

7.41

7.40

Average RNA
level fold-change

2.17

1.82

0.78

1.50

1.80

1.87

1.70

p-value for
average RNA level
fold-change

1.7E-10

1.9E-06

1.4E-03

1.3E-07

1.6E-08

3.8E-06

4 4E-
06

Maximum
observed RNA
level directional
fold-change

9.13

13.66

0.20

6.98

6.26

16.78

13.78

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
ANXA3 which is 2.2 to 9.1 fold higher than the average level of RNA encoded by this gene

in blood of subjects not having any colorectal pathology is more likely to have colorectal

cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
CLEC4D which is 1.8 to 13.7 fold higher than the average level of RNA encoded by this

gene in blood of subjects not having any colorectal pathology is more likely to have

colorectal cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
LMNBI! which is 1.5 to 7.0 fold higher than the average level of RNA encoded by this gene

in blood of subjects not having any colorectal pathology is more likely to have colorectal
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TNFAIP6 which is 1.9 to 16.8 fold higher than the average level of RNA encoded by this
gene in blood of subjects not having any colorectal pathology is more likely to have
colorectal cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
VNNI1 which is 1.7 to 13.8 fold higher than the average level of RNA encoded by this gene
in blood of subjects not having any colorectal pathology is more likely to have colorectal
cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
IL2RB which is 0.8 to 0.2 fold that of the average level of RNA encoded by this gene in
blood of subjects not having any colorectal pathology is more likely to have colorectal cancer
than to not have any colorectal pathology.

Furthermore, the test set results confirmed the surprising finding based on the training
set that logistic regression models based on blood expression levels for any of the 127
possible combinations of one or more of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4,
TNFAIP6 and VNNI1, each of which normalized against expression levels of ACTB, can be
used to discriminate, with a ROC AUC of at least 0.64 (Table 6), between subjects having
colorectal cancer and subjects not having any colorectal pathology. As such, the novel
logistic regression models listed in Table 6 can be used to determine the probability that a test
subject has colorectal cancer as opposed to not having any colorectal pathology, based on
blood levels of expression of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and/or
VNNI.

EXAMPLE 3
Measurement of blood levels of RNA encoded by any combination of ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and/or VNNI relative to the level of RNA encoded by IL2RB
can be used to determine the probability that a test subject has colorectal cancer as

opposed to not having any colorectal pathology
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LMNBI1, PRRG4, VNNI1, TNFAIP6 normalized to IL2RB in blood of subjects having
colorectal cancer relative to subjects not having any colorectal pathology: Quantitative
reverse transcriptase-PCR analysis of gene expression in a training set of blood samples from
116 subjects having colorectal cancer and 127 subjects not having any colorectal pathology,
using IL2RB as duplex partner for normalization of gene expression levels was performed.

The normalized RNA levels measured are shown in Table 9

Table 9. Sample training set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and
subjects not having any colorectal pathology (Group 0), normalized to levels of RNA encoded by
IL2RB. Levels shown correspond to ACt.

Sample ID | Group Gene
ANXA3 | CLEC4D | LMNB1 | PRRG4 | TNFAIP | VNNI1
6
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Surprisingly, analysis of the data showed that RNA encoded by ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNNI is present on average at a significantly higher level
(p-value less than 0.05) in blood of subjects having colorectal cancer relative to subjects
having no colorectal pathology (Table 10). The ranges of fold-change in the levels of RNA
encoded by these genes normalized to levels of RNA encoded by IL2RB in blood of the
training set subjects having colorectal cancer relative to the training set subjects not having

any colorectal pathology are shown in Table 10.

Table 10. Sample training set ranges of fold-change in levels of RNA encoded by ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI normalized to levels of RNA encoded by
IL2RB in blood of subjects having colorectal cancer relative to subjects not having any colorectal

pathology.

Gene

CLEC4 | LMNB | PRRG | TNFAI

P6

VNNI1
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directional fold-change

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
ANXA3, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 14.4 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
CLEC4D, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 12.0 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
LMNBI, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 6.8 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 1.3 to 11.5 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
TNFAIP6, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 13.6 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any

colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
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Generation of logistic regression models for determining the probability that a test
subject has colorectal cancer versus not having any colorectal pathology via measurement
of levels of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1
normalized to levels of RNA encoded by IL2RB: Linear regression analysis of levels of
RNA encoded by ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNN1 normalized to
IL2RB surprisingly showed that logistic regression models could be generated, based on
blood expression levels normalized to IL2RB for all 63 possible combinations of one or more
of these genes, for discriminating, with a ROC AUC of at least 0.67, between subjects having
colorectal cancer and subjects not having any colorectal pathology. Examples of these
logistic regression models are shown in Table 11. A logistic regression model based on
ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI1 (Table 11, Model #128) was
surprisingly found to enable discrimination between subjects having colorectal cancer and
subjects not having any colorectal pathology with a ROC AUC of 0.80.

By way of example, Model #128 of Table 11 corresponds to:

P = {1 +¢e[(-0.196) + (-1.042)(Lanxa3) + (0.393)(Lciecan) + (1.272)(Limner) +
(-1.837)(Lprraa) + (0.289)(Lrnrarps) + (-0.153)(Lvwni)]} -1,

where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, where Lanxas is a ratio of a level of RNA encoded by
ANXA3 to a level of RNA encoded by IL2RB in blood of the test subject, L gcap is a ratio
of a level of RNA encoded by CLEC4D to a level of RNA encoded by IL2RB in blood of the
test subject, Lymna) is a ratio of a level of RNA encoded by LMNBI to a level of RNA
encoded by IL2RB in blood of the test subject, Lprrga is a ratio of a level of RNA encoded by
PRRG4 to a level of RNA encoded by IL2RB in blood of the test subject, Linramps is a ratio
of a level of RNA encoded by TNFAIP6 to a level of RNA encoded by IL2RB in blood of
the test subject, and Lynn; is a ratio of a level of RNA encoded by VNNI1 to a level of RNA
encoded by IL2RB in blood of the test subject.

Further by way of example, Model #157 of Table 11 corresponds to:
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combination of one or more of ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI,
normalized to IL2RB expression levels for determining the probability that a test subject has
colorectal cancer as opposed to not having colorectal cancer. ROC AUC values for the models are
shown for the sample training set used to generate the models, as well as for an independent blind
sample test set used to test the models. The models, listed in order of decreasing ROC AUC value
for the training set, are based on expression levels determined via quantitative reverse transcriptase-
PCR analysis using IL2RB as duplex partner for normalization. The form of these models is: P = {1
+ e?-[Kp + KL + KoL, + K;Ls... + K Ly]}~-1, where P is the probability that a test subject has
colorectal cancer as opposed to not having any colorectal pathology; Ky is a constant; K, is a
coefficient specific to a ﬁrét gene; L; is a ratio of a level of RNA encoded by the first gene in blood
to a level of RNA encoded by IL2RB in blood; K; is a coefticient specific to a second gene; L, is a
ratio of a level of RNA encoded by the second gene in blood to a level of RNA encoded by IL2RB
in blood; K3 is a coefficient specific to a third gene; L; is a ratio of a level of RNA encoded by the
third gene in blood to a level of RNA encoded by IL2RB in blood; K, is a coefficient specific to an
nth gene; and L, is a ratio of a level of RNA encoded by the nth gene in blood to a level of RNA
encoded by IL2RB in blood. No regression coefficients are specified for genes which are not

included in the gene combination (indicated by “—’) on which a given logistic regression model is
based.

Logistic | No. ROC AUC (Consta Gene-specific regression coefficient
Regressio| of nt (K.,
n Model #|genes (Ko)
in
Mod
el
Trainin| Test ANXA3| CLEC4 | LMNB |PRRG4| TNFAI | VNN1
g Set Set D 1 P6
128 6 0.80 0.78 -0.196] -1.042[ 0.393] 1.272| -1.837] 0.289| -0.153
129 5 0.80 0.79 -0.298] -1.058] 0.366] 1.187| -1.854| 0.285 —
130 5 0.80 0.79 0.034] -0.945| 0.456] 1.300] -1.715 —| -0.146
131 5 0.79 0.78 -0.070[ -0.937 - 1.469] -1.774f 0.336] -0.115
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1.1265 0.4386 RC2768pax 0 1.2553 1.6867 0.9908 1.5259
1.8865 2.7936 RC2782pax 0 2.7703 3.4667 2.2058 2.3409
WG 209135383 7836 RC2869pax 0 1.3178 1.1907 0. 758PCI/IRABR005782
2.3085 2.1657 RC2897pax 0O 0.1853 0.7067 -0.0642 0.3409

1.1865 1.0436 RC2986pax 0 0.8953 0.9867 0.3458 0.4359

12 51154 1] 4088 RO3191paX.085[. 4863] 2.RE&B[ 1.2458-170BF09 _
133 96154 2| 2036 24 4paxy.194D. -03s| 1. 6811 Q. 354p8.10799{109% 330 —
134 5365 1| T586 REgIgIPpaR 39s/L- JB3g] L o/¢B] L 010 163309 311| -0.049
175 29T 079988 ReGIL0Pap Ho0- Ylodl - 0211 O PBZPE116HP09™ 5097
136 "4 | (079, PO ool caeasl s 65620 5T -Jo6Aal o 0.309 -
37 ;gg 1035 F 048 SE 8058 0 Opndbbfohe « o 1493 | -0.04i
138 5 176791 076 | 0.239 - 770.173] " 0.355] -1.782]  0.144] -0.210
139 3 | 079 [ 078 | 0.153] -0.817 | 1.474] -1.637 ; _
140 3 1 079 [ 079 | -0.085] -0.528] 0.634 - -1.503 — —
141 4 1079 | 076 | 0.128 -] 0.280 - -1.707] 0.174] -0.162
142 4 079 1076 | 0337 -1 0216] 0.413] -1.721 1 -0.203
143 3 1079 1077 [ 0229 | 0355 I -1.615 —{-0.144
144 4 17079 1076 [ 0279 — —[ 0.492] -1.757]  0.172] -0.189
145 4 [ 078 1 076 | 0.109 -| 0.128] 0.225] -1.802] 0.134 —
146 3 1 078 [ 076 [ 0.053 | 0.209 | -1.747] 0157 —
147 3 [ 078 [ 076 | 0416 - - 0.607] -1.673 - -0.173
148 3 1078 [ 076 | 0.206 - 0.169] 0.285] -1.745 — —
149 3 [ 078 [ 076 | 0.150 — | 0339 -1.781] 0.156 —
150 2 [ 078 1077 ] 0153 -] 0.285 - -1.659 — —
151 2 1 078 | 076 | 0.284 - | 0.457] -1.703 — —
152 3 1078 ] 076 | 0123 _ — —| -1.591]  0.257] -0.078
153 3 1 078 | 077 | -0.102] -0.352 — —| -1.463]  0.390 —
154 4 1078 | 077 | -0.130] -0.368 — —| -1.474]  0.388] 0.037
155 2 | 078 1 076 | 0.082 _ — | -1.630] 0237 _
156 3 [ 077 1077 1 0216 -0.179 — - -1276 —| 0.061
157 1 [ 077 ] 076 | 0.288 N — - -1.39 — —
158 2 1 077 1077 | 0267] -0.150 — - -1.256 — —
159 2 1 077 1076 | 029 _ — | -1.384 -] -0.011
160 5 | 073 T 075 ] 0162 -0907] 0.153] 0321 -{ -0.073] -0.270
161 4 [ 073 1075 [ o108 -0930] 0.130] 029 — - -0.273
162 3 [ 073 ] 076 | 0.086] -0.818] 0.185 — — 1 -0.243
163 4 1073 1076 | o0.125] -0.793] 0.206 - -] -0.055] -0.238
164 4 1072 1075 | 0.208] -0.868 —| 0.406 —| -0.046] -0.254
165 3 1 072 [ 0751 o0.167] -0.888 - 0.380 — | -0.258
166 2 [ 072 T 075 [ 0.171] -0.698 — — — —| -0.204
167 3 1 072 075 0179 -0.691 — — —| -0.009] -0.203
168 3 | 072 [ 076 | -0.021] -0870] 0.134 — | -0.077 —
169 4 1072 | 076 | -0.012] -0.929] 0.103] 0.155 —|-0.087 —
170 2 1072 | 077 | -0.080] -0.907] 0.102 — - — -
171 1 [ 072 [ 076 | -0.014] -0.827 — - - ~ ~
172 2 [ 072 ] 076 | 0.031] -0.793 — — | -0.043 —
173 3 1 072 1 076 [ -0.079] -0957] 0.074] 0.122 — — —
174 2 1 072 1 076 | -0.039] -0.932 —| 0.178 — — -
175 3 1 072 [ 076 | 0.026] -0.902 | 0.221 | -0.068 _
176 3 [ 071 [ 0727 0514 _ - -0.502 - -0.191] -0.309
177 4 [ o071 T 072 ] 0519 | -0.024] -0.482 -] -0.186] -0.306
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-3.0572 -1.7593 -2.1818 -3.1218 -2.5615 -1.0493

ANOOO9pa x 1 -0.3772 0.6607 0.0832 -0.0718 1.9985
wda2@902538N0012pa x 1 0.5478 1.1207 0. 3632 -0. OB6GB1B2009/005782

1. 6385 1. 6507 ANOO13pa x 1 0.2178 2.0007 0.9732 0.1332

2768521157 ANOO20pa 118472 -0 4843 1 1768

178 473% [ 1024 gE 042 3b 98738 011pal x%1097n QP4 o _gsap - -0.319
1 o782 0| 508> p 47R5| 003987 ANl 2pa x| 1-01706R28 1-pas7 | -0.333
180 1782 1| 263® D G9B5| 2049%7 ANAG[13pa x|[1 0.7P28 2-p0I¥345| -0.451
181. 81323 0] 6013@ [L.G3B5| 108007 AN 48al92[ 1 - 1-P472 [ -0.256] -0.383
182 29072 - . 0.948[ 00.1232 0,30335 1. 9757 ANIOD/88| x 1 | -0.227 ~
188 0003 1} S¢dg P.@¥5 004399 0. 4565.0lpg3B30.496P001paKk Ip.208 —

Pl

1841 4272 P- @89 7| ~§7 30080 183[0 708 —U-BIISTOGpayr— — - -
183090 AR 6 O 2546 P 6589 - O 1900.5.857P10° — _ 1 -0.433
186 2 0.69 0.73 0.186 - -0.170f -0.838 —| —| -
187 1 0.68 0.69 0.552 — — - - -] -0.671
188 2 0.68 0.72 0.548 -1 -0.379 - - -0.331 —
189 1 0.67 0.70 0.549 - — — - -0.576 -
190 1 0.67 0.71 0.371 -1 -0.649 — —] —| —

Blind sample test set: Quantitative reverse transcriptase-PCR analysis of expression
of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1 in an independent test set of
blood samples from 165 subjects having colorectal cancer and 171 subjects not having any
colorectal pathology was performed as described above for the training set. The normalized

RNA levels measured are shown in Table 12.

Table 12. Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and subjects not
having any colorectal pathology (Group 0), normalized to levels of RNA encoded by IL2RB.

Levels shown correspond to ACt.

Sample ID | Group Gene
ANXA3 | CLEC4D | LMNB1 | PRRG4 | TNFAIP6| VNNI

CD0036pax 0 -0.0922 -0.0443 -0.1868 -1.0168 0.5035] -0.0543
CD0053pax 0 1.1828 2.1407 1.5032 1.3032 2.9135 1.5907
CD0092pax 0 1.2028 0.9057 0.8232 0.6032 1.6285 0.2907
CD0108pax 0 -0.0522 -0.1893 0.2582 -0.1318 0.3385 0.2757
CDO0122pax 0 0.5628 1.2857 0.5582 0.6382 2.0485 1.9357
CD0148pax 0 0.6778 2.0057 0.6732 1.4432 2.0335 1.5607
CD0192pax 0 0.6878 0.8157 0.7682 1.5882 0.7085 0.8907
CD0204pax 0 0.1978 0.6907 0.0782 -0.1418 1.0185 0.9557
CDO0214pax 0 0.4478 0.1557 1.1682 1.1932 0.6235 0.6157
CD0237pax 0 0.3828 0.8707 -0.0168 0.0582 1.1685 0.8007
CD0238pax 0 0.2428 0.8957 0.3982 1.0232 1.5385 0.9657
CD0242pax 0 0.9528 1.3957 0.5082 -0.3818 0.9685 1.0307
CD0244pax 0 0.4928 0.3507 0.4182 0.8982 1.4535] -0.0493
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1.2635 0.7907 WD 2009/ 125303PCT/ | B2009/ 005782
CC0002pax 1 -0.5572 -0.8993 -0.6118 -1.9568 -0.2715
w@2@95753¢0004pax 1 -1.2622 -1.0993 -0.4268 - OPAREER009/005782
0. 5335 0. 6457 CC0005an 1 0 8628 1. 2457 0. 6532 0.9132

CDO277p8¢ = 505 o] mﬁﬁ&’ﬁt TerS Bass . Gab0g], o 18765 0.1436
CDOZB28#d> ~ 9 1245 0-030372] coohdd0fhy 10241870 0:0638E,  0.7585] -1.2243
CD02%3paigs @ 1392 n(thé’vS 0 793P Ico0854RY 1 0538Abo  1.1735]  0.1907
CDO3xdpmg43 00. 6518 -013158p8 -@995F|5 - 024833 C107B2pax 16235 1.0307
CDO367p&48 0.09857 1. M0BY8[L. 6388857(0289.523Z057 0CIIB260pak8P3S|  0.8457
CD030pd{)22 00. 5393 0.GR3P - 02.56¢H8 1. 009882(0. 7259532D1 35 p&Bs 1.7607
CD0398gax9 78 (0. 4007 -01198p38 -D2B3%8 116684 0. 2/6432 3.7635]  3.1407
CDo4ag%pad 1paxy 1 U. 625092 7170 F7 9708 §.0383Y Z.oARY| 1 °5ms| 12357
CD0419pax 0 0.2503 0.9617 0.5758 0.3759 2.1815] -0.3114
CD0432pax 0 0.3628 0.5607 0.2532 0.0282 2.0485]  0.4407
CD0437pax 0 -0.8872]  -0.1793]  -0.6918]  -0.7768 0.4635| -0.1593
CD0472pax 0 -2.1022]  -0.4543]  -1.0718]  -0.6968 0.0235] -0.4243
CD0482pax 0 3.2778 3.4857 22282 2.2532 4.6085]  3.4507
CD0484pax 0 0.2778 1.1907 0.3932 1.3182 1.7635]  0.4107
CD0507pax 0 1.4228 1.0757 1.0982 0.4282 2.4985] 15357
CD0547pax 0 -1.6622]  -0.1543]  -0.5068 0.0632 0.1035] -0.3643
CD0571pax 0 0.9378 1.2407 1.0382 1.8282 2.3535]  0.5757
CD0580pax 0 1.2978 1.6557 0.5582 0.4382 2.3585] 12807
CD0583pax 0 -0.4472]  -0.9493]  -0.4968]  -0.5218 0.7935] -0.6093
CD0603pax 0 0.6928 0.5507 0.1582]  -0.0818 1.4135]  1.2457
CD0604pax 0 0.0028 0.6557]  -0.1218]  -0.1268 1.6635] -0.1443
CD0619pax 0 -0.3072 0.2557 0.1532 0.5182 0.3285]  0.8407
CD0637pax 0 0.3428 0.0357]  -0.0618 0.3132 0.8935  0.6657
CD0667pax 0 -0.5672]  -0.4993]  -0.5168]  -0.1568 0.0235] -0.2643
CD0670pax 0 3.0478 2.9307 1.7582 1.5882 3.3985]  2.6957
CD0676pax 0 -0.7022]  -0.6343]  -0.5518]  -1.0468 0.2485]  0.0357
CD0687pax 0 1.4528 2.5807 1.6032 1.9382 1.9035]  2.4357
CD0715pax 0 -2.1372]  -1.5893]  -1.0468] -0.7768]  -0.3665] 0.4757
CD0721pax 0 0.1778 1.1807 0.0382 0.0582 1.1935]  0.7607
CD0726pax 0 -0.2472]  -0.2193 0.0432]  -0.0318 0.8985] -1.1393
CD0743pax 0 0.4178]  -0.4243 0.2032 0.2782 1.6735]  -0.0243
CD0786pax 0 0.6678 1.0807 0.6132 0.9682 1.8735] 10607
CD0800pax 0 2.6478 2.7757 1.9282 2.4682 3.8585]  3.0107
CD0829pax 0 -0.0722 0.4757 0.2082]  -0.3318 0.5785  0.7957
CD0833pax 0 0.1378]  -0.3693 0.0982 0.5032 0.8185 -0.2293
CD0840pax 0 -0.5072 0.4157]  -0.2018]  -0.5618 0.6035]  0.1307
CD0843pax 0 0.2853]  -0.1433]  -0.2192] -0.5291 0.3415] 02136
CD0937pax 0 1.2178 0.8507 0.9632 1.4432 2.6285] 18457
CD1001pax 0 0.7553 0.8367 0.2758]  -0.3541 2.7865]  0.9686
CD1032pax 0 -3.0422] 23193 -0.7918]  -0.7218]  -1.1065] 0.0557
CD1068pax 0 -0.1722]  -0.0343 0.1382 0.5532 2.0935] -0.2243
CD1134pax 0 0.4253 1.2867 0.2608 0.4409 1.3565]  1.9236
CD1269pax 0 0.0378 1.3507 0.1732]  -0.2218 1.1735]  1.1007
CD1270pax 0 0.8328 0.8557 0.6482 0.3532 1.4535]  1.4157
CD1271pax 0 1.6778 2.4257 1.2282 0.6282 0.9885( 1.8207
CD1278pax 0 0.2578 1.0757 0.5232 0.1582 1.2685]  1.3507
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CD1690pax 1 0.4278 0.5007 0.4682 0.5232 1.3985 -0.1993
DCO003pax 1 0.3378 0.8707 0.1182 0.0432 0.8135 1.8807
wOIDOABex 1 0.6328 1.6957 0.6782 0.4432 1.563BCT/IEDM005782

DCO008pax 1 0.3628 0.7757 0.4632 -0.3718 1.6735 0.2907
CD 1SR PR 1 T0- 1566037 21930970039 &458082 o3 R9F° . 2.7765]  0.8986
CD1313pg] g2l o™ a8l = 13757 208182170 /102891 50 2.8285]  0.6057
CDI320paHzg () 553k o-G8NPI neoBdZslly,  10.6968955-0668h g5 0.1335] 07907
CD132Ppaxaa & goga Q1903]5 -A.098Y3 NO230BILAx-0:3091]7751.1115]  0.8936
CD1#9%ax)7 0.01982] - 0-&56232} 1. 0985357, 859B66813003H2368 0.3935]  0.5807
CD14@p2d72 @ 950F 0-A.63Y|- 0.-0.2633{1. 592992| 82012499500683715|  0.2036
CD1428pax|- 0. 0922 D. 2060218} 2232.1287|3768.1682[111%.0382157 2.5385] 1.4807
CD14X8peK8Ap (;ax 1| - 0-@9¥2|-0. 884871  -0.1418 0.3782 0.6935] -0.1493
CD1441pax 0 -0.6972 0.3307 0.0582 0.1132 0.7235]  -0.3693
CD1458pax 0 0.2328 0.2407 0.9082 0.7332 1.8935]  0.5707
CD1487pax 0 0.2378 1.9757 0.9582 1.6032 1.9785]  0.5407
CD1559pax 0 -0.0022 0.8557 0.1632 0.3532 1.8685]  1.0657
CD1561pax 0 1.1728 0.7557 0.6132 0.5432 1.8635]  1.9307
CD1567pax 0 0.6928 1.4807 0.4982 1.2232]  1.6035] 1.2807
CD1627pax 0 -1.0072]  -0.6693]  -0.1868 02632 -0.4965] -0.2743
CD1708pax 0 1.3903 1.8417 1.1458 0.6909 24365 1.8636
CD1719pax 0 -0.4022 0.0407] -0.3068] -0.7568 0.1285] 0.4657
CD1728pax 0 1.8578 2.0957 1.2732 2.0332 1.9635]  3.0907
CD1741pax 0 -0.4922]  -0.5493] -0.1868] -0.4618 1.0035] 0.3257
PB0662pax 0 0.0003 0.3867 0.6908 0.6809 1.2815] -0.1464
PB0701pax 0 0.8803 1.5017 1.2058 2.1159 1.6765] 3.1036
PB0790pax 0 0.4253 0.2867 0.5158 0.5459 0.1665] -0.2414
PB1222pax 0 -0.0272 0.4407 0.2932] -0.6868] -0.0465] 0.8957
PB1260pax 0 -1.3447]  -1.3983]  -03742]  -1.2441] -0.6585] -0.5814
PB1275pax 0 -0.7447 03767 -0.3092 0.2359]  -0.1835] 2.1786
PB1324pax 0 -0.1597 0.5667 0.4508 1.1109 1.7015]  1.8886
PB1336pax 0 0.4853 0.6817 0.2158]  -0.5991 1.1365] 1.5136
PB1446pax 0 -0.9897] -0.0133]  -0.1992 0.0159 0.7765]  1.0086
PB1514pax 0 -1.2222  -02093]  -0.3418] -0.4868 0.8185] -0.0293
PB1540pax 0 -0.7672]  -0.2493]  -0.2668] -0.0068 0.5185] 0.8157
PB1700pax 0 0.5403 0.7517 0.5258 0.8759 1.3265] 0.8836
PB1763pax 0 2.0953 2.5067 1.7958 2.6409 3.0115] 1.9736
PB1785pax 0 0.9903 1.6717 0.6008 1.4309 1.3415]  0.9486
PB1871pax 0 0.4853 03717 0.2008 0.3059 1.3365] 1.4286
PB1918pax 0 2.6678 2.3457 1.4632 1.7882 3.8835] 2.6107
PB1944pax 0 0.0028]  -0.4843 0.4432 0.7482 0.5435]  1.3507
PB1952pax 0 1.9703 1.9167 0.5508 1.8859 2.9865] 2.0386
PB1973pax 0 2.7753 2.8667 1.9308 3.1009 3.7065] 3.7736
PB1984pax 0 22397 -1.7683] -1.8492] -1.7341] -1.4835] -1.3114
PB2005pax 0 1.4803 1.5917 0.8408 1.1159 33915 1.8386
PB2015pax 0 2.4703 1.9567 2.0908 3.2409 42865 2.5086
PB2024pax 0 0.8053 1.3967 0.8908 1.1359 2.6515] 2.2286
PB2041pax 0 -0.5647 0.7517]  -0.0692 0.1909 1.7565] 0.1836
PB2062pax 0 2.4703 24517 1.7908 2.2809 33065 2.6786
PB2084pax 0 1.3553 1.0517 0.6808 1.5959 23965 1.4886
PB2130pax 0 0.4353 0.6717 0.0408]  -0.1091 0.6315] 0.6436
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-0.7018 -0.5168 0.8335 1.1557 DES1001pa x 1 -1.8422
-0.8843 -1.1918 -1.4518 0.8185 -0.4143 DES1002pa x 1
wo 0008825303 0. 8993 -0. 0418 -0.5318 1.1235 -0. 794BCT/1B2009/005782
JHO022pax 1 0.0828 0.5507 0.4282 0.5332 0.5935 1.0307

HHO0A6pax—1—0-4872 -0 7793 .0 2418 - 1.6768 -0 1715

PB2179%a|7 18mashax 46458 0223.5017]6200-5388 6 356%2620.7115]  0.8686
PB218dpaxdas -0, 0103 J0-89H0pax01983) 159829202670.0859)16420.2715]  1.4886
PB2258p&d91 ) 7915 1-0.63%| JHOO9RH x 1-0-5942(322-0.4190p93 0.8415] -1.1164
PB2270p#18 -00. 0518 (2.2@35 0. 2@377|JHOASHUPAX 1 10725353  4.0015]  1.8136
PB2332g&0l7 0.02708) 1. 2Y0&78]. 2985547/1534. 16801093 piag73R] 0. 244835  2.7607
PB24b4fad/ 0.0A2372 - 0. bg6iB[ 1. 508511 919 R43EC0IGDMS9 1.4465]  3.2686
PB2516pR]? 7 (P~ 0183 ~Gh1653F2 U806 HT ~ 9.4838]_0- /10 55500063 19036
PB25EIbE P T - P48 5530 92Y 3217 0250258 7 2qP3009] 2 °20.5815]  0.7836
PB2634pax|” > 0 0.0153 1.1567 0.8958 0.7009 2.5465]  0.5586
PB2682pax 0 -1.2297]  -0.1383]  -0.5242]  -1.4441 0.0415] -0.0114
PB2709pax 0 1.2978 1.7457 1.3832 1.9982 2.2535]  1.3107
PB2711pax 0 -0.8797]  -1.1033]  -0.3892]  -0.8391 0.5215]  0.4736
PB2757pax 0 0.5353 1.6117 0.8508 0.6659 1.5865  1.9836
PB2809pax 0 -0.1722 0.9957 0.0032]  -0.1768 0.6335]  0.9057
PB2842pax 0 -0.5547 0.3867]  -0.3492 0.0209]  -0.2585]  0.3486
PB2875pax 0 -0.0497 1.2967 0.3958 0.3959 1.2365]  1.1736
PB2889pax 0 0.6453 1.9717 1.0808 1.4209 1.4015]  1.5286
PB2909pax 0 -0.1372]  -1.0543] -0.4368] -0.7268 0.2735] -0.3993
PB2924pax 0 0.7803 1.5167 1.1858 1.2159 1.3115]  1.2786
PB2927pax 0 2.1453 0.8717 0.7158 0.1309 1.5815]  2.1286
PB2931pax 0 0.2203]  -0.3283]  -0.8242] -0.8241 1.8315] -0.3664
PB2951pax 0 -0.0897]  -1.6683]  -1.0792] -0.2891]  -0.3035] -0.9164
PB2974pax 0 -0.2547 0.8417 0.1958 0.2259 1.0515]  2.2086
PB2978pax 0 3.1253 3.2667 2.2458 2.4059 3.7165]  2.9886
PB2988pax 0 -1.5847]  -1.3333]  -0.7892]  -1.1941]  -0.2435] -0.3764
PB3014pax 0 1.3953 1.9017 1.2458 0.7959 2.3615]  2.5236
PB3021pax 0 0.3053 2.1667 0.4108 0.9459 0.9015]  0.7786
PB3032pax 0 -0.1547 0.4867 0.6658 0.0409 1.5065]  1.1036
PB3163pax 0 0.3003 1.4117 0.5908 1.1459 2.4115]  1.7336
PB3193pax 0 -0.0047 0.3717 0.0058 0.4559 1.1065]  0.7036
PB3200pax 0 0.2653 1.0967 0.8608 1.0859 1.4265] 1.5786
PB3226pax 0 0.3203 0.9467 0.4658 0.6709 1.9165]  1.1536
PB3227pax 0 -0.0147 0.7317 0.4658 0.6559 2.0115] 1.3936
PB3361pax 0 -0.8197]  -0.1133]  -0.5592]  -0.9891 0.8715] -0.6564
PB3439pax 0 -1.2272]  -1.8643]  -1.1768]  -1.2568] -0.9015] -1.7543
PB3445pax 0 1.6203 2.4017 1.5208 2.2859 2.7265]  2.2836
PB3481pax 0 -0.0397 0.9167 0.3308 1.1359 0.5015]  1.3636
PB3513pax 0 -0.0347[  -02133]  -0.5142]  -0.6891 0.8765] -0.9214
PB3524pax 0 0.2103]  -0.5733 0.1758 0.1859 1.2865]  0.8486
PB3533pax 0 -0.3047]  -0.7483]  -0.2442]  -0.0641 1.0465]  -0.2664
PB3568pax 0 1.3153 1.4267 0.9858 1.0159 1.8915]  0.8386
PB3582pax 0 1.4703 2.3517 1.7258 1.8509 3.3165] 2.4236
PB3594pax 0 1.0753 1.2267 0.6958 1.2059 2.4615(  1.2786
PB3806pax 0 -1.7122 0.1507] -0.6168]  -0.1418]  -0.2615] -0.3843
PB3828pax 0 -0.8197 0.3417]  -0.2942[  -0.6091]  -0.2085] 0.4136
PB3863pax 0 1.9153 1.8567 1.5808 1.4659 2.7065  2.5436
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OOpax 1
Olpax 1

wa kORazpex 1

0.3803 1.2117 0.4858 0.6959 1.7015 1.0036
0.8128 0.4507 0.6232 0.3482 1.6835 0.5857
0.3878 1.1657 0.3682 -0.5768 1. 74BSI/PB20Q005782

JHOLO6pax 1 -0.6497 -0.2083 0.0308 -0.1191 0.8115
1.1536 JHO108pax 1 -0.0772 0.6557 0.3282 -0.0768

PB387T7p8x85 101157 JHD1083ax 2.X219803 11645817 013988 0. 33595] 2.2186
RC2112pak{l5 202986 JHDDESYax 2.1567[5072.8008807 1010468 1.6115] 2.0886
RC2236pakP18 00. 3515 9.190%)7 JHQ017[1 T pagsoR] 0. /pOBs9l- 77158165] 22136
RC223bpagPe 19 S8UY 2.6 839711 149670 1 0608 1.3759 _ 0.5315] 1.6386
RC22%. SEOSPET/ T Ba9PHT 007 g7 ORISR T 1937 19515] 27336
RC233‘8p?i;gE’L 0;:_*’; 95”139“’\1; iél_‘léz;:é“’];’r;#; “;’B&dpg 2.2215]  2.0636
RC25638a%h 6000 1 [ g 299353 124748710 00858hao £263s 05485  2.0486
RC263peyh 7140 1 -0.4847 0.1417 0.3558 0.5509 0.2765]  1.1436
RC2699pax| = 0 1.1453 1.5167 0.8658 0.6759 1.7615]  1.5636
RC2716pax 0 0.2703 0.4317 0.7308 1.1609 2.2865]  0.9336
RC2728pax 0 -0.1697 1.2267 0.8108 0.5209 1.1265]  0.4386
RC2768pax 0 1.2553 1.6867 0.9908 1.5259 1.8865]  2.7936
RC2782pax 0 2.7703 3.4667 2.2058 2.3409 5.0215]  2.7836
RC2869pax 0 1.3178 1.1907 0.7582 1.3432 2.3085]  2.1657
RC2897pax 0 0.1853 0.7067]  -0.0642 0.3409 1.1865]  1.0436
RC2986pax 0 0.8953 0.9867 0.3458 0.4359 2.5115]  1.4186
RC3191pax 0 1.4403 2.2267 1.2558 1.0409 1.9615]  2.2036
RC3214pax 0 0.7903 1.6817 0.8258 0.8409 2.5365]  1.1586
RC3379pax 0 1.3003 1.7467 1.0158 1.0509 2.4615]  0.5686
RC3420pax 0 0.9153 1.0217 0.9258 1.6209 2.5815]  0.4436
AN0001pa 1 21122 -1.1143]  -1.0218]  -1.6018]  -0.1515] -0.4493
X

AN0003pa 1 39172 -2.1693]  -2.9568]  -1.2268] -2.2065] -2.5393
X

AN0007pa 1 -3.0572]  -1.7593]  -2.1818[  -3.1218]  -2.5615] -1.0493
X

AN0009pa 1 -0.3772 0.6607 0.0832[  -0.0718 1.9985|  1.0707
X

ANO0012pa 1 0.5478 1.1207 0.3632]  -0.0868 1.6385]  1.6507
X

AN0013pa 1 0.2178 2.0007 0.9732 0.1332 27685  2.1157
X

AN0020pa 1 -1.8472]  -0.4843[ -1.1768] -1.7718]  -1.3165] -0.3293
X

AN4011pa 1 -0.0972 0.8507 0.9782 0.5082 2.1785]  0.9257
X

AN4012pa 1 1.6828 1.2857 1.1782 1.2582 2.7935]  2.4957
X

AN4013pa 1 0.7928 2.0057 0.8132 0.6482 1.6385  1.8907
X

AN4014pa 1 -1.0472 0.2207] -0.1918 0.1232 0.4685  1.9757
X

AN4017pa 1 1.0003 1.3817 0.3358 0.2709 0.4565| 1.2836
X

BE3001pax 1 -1.4472 0.2507]  -03068]  -0.6768]  -0.8115]  0.8657
CC0001pax 1 -0.2222 0.1107]  -0.1668]  -0.0168 1.2635]  0.7907

138



-1.6972 -0.6243 -1.0418 -0.8018 -0.1765 0.4257

JHOL18pax 1 0.3503 -0.0433 0.5258 -0.0441 1.1065
w@26023830H01L20pax 1 -0.3797 0.2467 -0.0792 - 1. PGHIB2009/005782

1. 4265 0. 0686 JHOL23pax 1 -1.8597 -0.9733 -0.7492

N _C£CoN1 n_01 C 1 246 A4 126 ¢ 1 1 782’) n 324’)

CCOOWpaxka b acls -BS8ZHc 0PI 1 ¢$6HBL,  11.956810970.2715]  0.0957
CCOQ04pary o hang|a 7¥362% e449D983s0ge). 20n31268[0 384335 0.6457
CC060r@17 0.b808| 1. 0086281, 6882457.388d. 30p@R132|- 0, dB285]  0.4607
CC000sB543 -D. 7818 - 0.3938I8 - 0.49485 0.®@BB2| JHA.3G§2ax 11.7235|  2.2507
CC0007p48P2 -D. 5243 --0.559H8 - D.03388 - M.BA8p 0.@0632] -0.1365] 0.3407
CC206ighgpPpaxi 1 - (. 380.6692|1114.098707/4D.6268P°9 013815 0.9435] 0.7757
cC2bp2parp JHILSopax g 60dn[3524 95430149 6518F 3081 58681V18.0.2315] -0.3993
CDITHREPY & 473 I SPax plogs 7l 01721 ggd| 904 P 6382 3118 0285] 22057
CD1260pax[’° 1 -0.4922]  -0.5393 0.0532]  -0.5368 1.1035] 0.7257
CD1351pax 1 0.3978 0.4007|  -0.0268]  -0.3368 1.6485]  0.5707
CD1571pax 1 0.6253 0.7717 0.9908 1.7909 2.5465] 1.3386
CD1690pax 1 0.4278 0.5007 0.4682 0.5232 1.3985] -0.1993
DC0003pax 1 0.3378 0.8707 0.1182 0.0432 0.8135]  1.8807
DC0005pax 1 0.6328 1.6957 0.6782 0.4432 1.5635]  1.7007
DC0008pax 1 0.3628 0.7757 0.4632]  -0.3718 1.6735]  0.2907
DC0011pax 1 -0.1322 0.4157 0.5532 0.5082]  1.5035] 1.6757
DC0012pax 1 -12222]  -0.4443]  -0.6868 03132  -1.1115] -0.2343
DC1002pax 1 -1.2322]  -0.7593] -0.3968]  -0.3968 0.5535]  0.3907
DC2005pax 1 23922 -1.8993]  -1.9468] -0.6968]  -1.5515] -0.4343
DC2006pax 1 0.1778 0.4107 0.1982]  -0.6518 1.0185]  0.8557
DC3003pax 1 -0.2272 0.9507 0.1682]  -0.4168 1.5985]  1.8207
DC5006Ap 1 -0.0922 0.2057 0.2232] -0.3768] -0.1115] 0.2157
ax

DC5008Ap 1 -0.5972]  -0.1043]  -0.7018]  -0.5168 0.8335]  1.1557
ax

DES1001pa 1 -1.8422[  -0.8843[  -1.1918]  -1.4518 0.8185] -0.4143
X

DES1002pa 1 -0.6822[  -0.8993[ -0.0418] -0.5318 1.1235] -0.7943
X

JH0022pax 1 0.0828 0.5507 0.4282 0.5332 0.5935]  1.0307
JHO076pax 1 -0.4872]  -0.7793] -0.2418] -1.6768] -0.1715] 0.1407
JH0085pax 1 -1.0822)  -0.6293]  -0.4668]  -1.2268]  -0.0365] -0.0193
JHO089pax 1 -0.1597 1.0267]  -0.1642]  -0.5691 0.7915]  1.1336
JH0090pax 1 -0.7322]  -1.0293]  -0.4218]  -0.0518 0.0435]  0.4657
JHO0091pax 1 0.1353 0.2617 0.2708 1.2709 1.2965]  1.1536
JH0093pax 1 0.2428 1.4557 0.4232]  -0.5368 1.5685{  0.9107
JH0096pax 1 -2.0347] 06183 -1.4842] -0.6891] -2.2235] 0.8736
JH0097pax 1 -0.4422]  -0.5293]  -0.0218]  -0.7968 0.4985[ -0.7193
JHO100pax 1 0.3803 12117 0.4858 0.6959 1.7015]  1.0036
JHO101pax 1 0.8128 0.4507 0.6232 0.3482 1.6835]  0.5857
JHO105pax 1 0.3878 1.1657 0.3682] -0.5768 1.7485]  2.0007
JHO106pax 1 -0.6497|  -0.2083 0.0308]  -0.1191 0.8115] 1.1536
JHO108pax 1 -0.0772 0.6557 03282  -0.0768 0.8485] 1.1157
JH0109pax 1 0.9803 1.9517 0.7158 0.2559 1.7615]  2.2986
JHO110pax 1 -0.5072 0.2307] -0.1668]  -0.6018]  -0.3515] 0.7807
JHO11Ipax 1 0.7503 1.7717 0.4808 1.8809 2.4715]  1.1486
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-1.1965 -2. 0743 JHO137pax 1 -0.1372 0.9407 -0. 3768
-0.6168 0. 7685 0.5507 JHO1L38pax 1 -0.5622 0.1957
w0 2@8325309. 3068 0. 2285 0. 2757 JHOL39pax 1 - 0. 7Pd¥1B2009/005782

-0.6583 -0.5792 -1.1191 -0.4935 -0.8464 JHOl42pax 1

04547 0—7047—0-3608—0-44590 78150 1964 1:{(}% Bax

JHO1 3pax k12915 2757 930440~ P-38638 5 833081 P44 H iy 0.1886
THOL idpax k77811 4357 B.04330 o-E6M3[ > oh3618) 740P5i8lon 4dpki S| -2.1743
JHO1 K6pax $52811, 2407 0.23322 0. uK7| 2. 563582). 93960BNDQ0ME8R)  0.7457
JHO117pa®] 4072 0. 4307-1-6972/868-0.6243D68 -D.01E5 1-0390 -0.1765]  0.4257
JHO118p8003pa1x 1 |0. 093303 321004337 9080.5058)691.0044H15 1.1065] 0.4236
JHO12bpRB 6 MH0053pa X.3797. 225332457896 20979858 9.262(9 3.12865]  0.0686
JHO0123pa2P0 MUUS (pa X gkg7lU. O5ig733P. 9399497 4 9689 H- 2Ubl8185] -1.2464
THOIZbpaR 2 - §- 9297 MOS9Pa %o 043] 0.7168]  -1.3618] _ -0.6665  0.2307
JHO127pax 1 -0.3897 1.0367] 04308 0.7759]  0.6415 0.6086
JHO129pax 1 0.3903 1.2817]  0.6808 1.0259]  2.6865] 1.8886
JHO130pax 1 -0.9022] -03543]  -0.7818] -0.9818]  -0.4465| 0.2657
JHO131pax 1 -0.4922]  -05243]  -0.5968] -1.3968] -0.8715] 0.2057
JHO132pax 1 038970  01117] -0.0742]  0.3959]  0.4615] 0.1436
JHO135pax 1 13622 -1.6143]  -12368] -1.1018] -1.2465] -1.4743
JHO136pax 1 26172 -19043]  -13118] -1.4768] -1.1965] -2.0743
JHO137pax 1 -0.1372]  09407]  -03768] -0.6168]  0.7685] 0.5507
JHO138pax 1 0.5622]  0.1957]  0.0532] -0.3068] 02285 0.2757
JHO139pax 1 -0.7247]  -06583] -0.5792] -1.1191] -0.4935] -0.8464
JHO142pax 1 04547  07017]  0.3608] 0.4459] 0.7815] -0.1964
JHO144pax 1 03128 23157 0.8682] -0.1368]  2.0135] 1.2707
JHO147pax 1 0.3778 14257] 0.4532]  0.5232]  2.9535 0.7407
JHO149pax 1 0.5528 12407] 03682 0.1432] 25535 0.9357
KWO0002pa 1 -0.4072| 04307 -0.1868] -0.4968]  0.6785] 1.3907
X

KW0003pa 1 0.0253 13217  0.7908] -0.0691 0.1415 3.0886
X

MHO0053pa 1 22253 23967 1.2558] 0.6209] 32815 2.1886
X

MHO0057pa 1 -0.6947]  -0.5333] -0.4792] -0.5041 0.5915] -0.5264
X

MHO0059pa 1 28497 -2.1083] -2.1892] -1.5691] -0.3235] -1.1764
X

MH0062pa 1 -0.9697] -0.1633] -0.0592] -0.4891 0.5065 0.3186
X

MHO0065pa 1 -1.7097] -1.6233] -0.8042] -0.9491] -0.6235] -1.1314
X

MHO0066pa 1 14297 09733 -1.0642] -0.8041] -0.5235] -0.9314
X

MH0068pa 1 24828 24407 1.7882 1.6982]  3.0035] 1.0707
X

MH0070pa 1 0.1703]  0.8467|  0.5808]  0.3859 1.4015| 1.1036
X

MHO0073pa 1 -1.5622] -0.8493] -13868] -1.4018] -0.1715 -0.7993
X

MHO0074pa 1 -1.0422]  -1.1393]  -0.6218] -0.6218]  0.7535] -1.2193
X
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-2.8497 -2.1083
MHOO62pa x 1 -0.

-0.6235 -1.1314

-2.1892 -1.5691 -0.3235 -1.1764

9697 -0.1633 -0.0592 -0.4891 0. 5065
w0 2@98838H0065pa x 1 -1.7097 -1.6233 -0. 8042 - BCPHE2009/005782
MHOOG66pa x 1 -1.4297 -0.9733 -1.0642

B BOf T 0523509344 MHOOOBpa—x- 4248282 4467
WQL“‘?@%Z 1. 5982 (3. 082853 07d7 Ripo7h| 1 Uf%‘" 0. $895| 2:0386

a) EQnJ O ’2859 1_4(\1’—'\ 1_1032 I\ ﬂ7’2naJ 1 RR"Z
WGQW 2b3 1 3865 DB -0 BIb - DTS MDGI R x 029%| 04TST
X -1.04P2 -1 1393 -0 6218 -0 621B 0 _75381-1.2193| WO
MHOQY8p4 [1253b3PCT/ | B2@497|005 0B 8RH007BEW2k 1 -0.798H3 -0.7685]  1.0236
X _1.816F 0.0658|-0.4241 [2.0165 2| 0386 MHPO77pa_x [1
MHOM9p¥[72 013357 - 00543H - 0.067768| 0. 2D3@SP. 4 :6:024H007®M@65|  1.1786
x X 1 -1.2497 -(.0583 -d.6992 -1| 7091 -0|7685 1.(0236
MHO0880p7Ppa x 1 §. 6163597(7760.2867 0.5258 0.3709 1.5765| 0.6186
X |
MHO0081pa 1 0.1403 1.2367]  0.1658] -1.1941 1.7615|  0.7686
X
MHO0082pa 1 0.8203 1.4817] 04558 -0.1441 1.6365 0.7336
X
MHO0083pa 1 1.5778 1.7007|  0.9332 12532 22185 1.6807
. .
MHO0087pa 1 -0.9922] 09707 -0.0668 0.5032 1.4985]  0.6507
X
MHO0088pa 1 02172  08457] 03582 -0.1868] 08535 05157
x .
MHO0089pa 1 222197 -1.5133] -1.0292] -1.5141] -0.8685] -0.3364
N _
MHO0090pa 1 0.9247] 03217] -02792] -0.6841 0.0065| -0.4964
X
MHO0095pa 1 22.1147]  -1.5633] -1.4142] -1.8041] -1.0985] -0.9514
X
MIP0002pa 1 -1.8047| -03533] -0.6842] -0.1141] -0.0685| 0.4836
X
MIP0003pa 1 0.0778]  0.1157] -0.1818 0.0282]  0.7585| -0.1643
X
MIP0005pa 1 22797  -1.3883] -1.6292] -1.1741] -0.8035| -1.7414
X
MIP0008pa ] 05053  0.8367] 0.0008] -0.2191 1.8415 0.7086
X
MIP0009pa 1 -13122] 11793 -1.2268]  -1.4768]  -0.6215] -1.0043
X
MIP1007pa 1 -1.1547] -0.4633]  -0.4792 0.1859] 02515 -1.4864
X
MIP1009pa 1 29997]  -1.6083] -2.0442] -1.4391] -0.7485 -1.1164
X
MIP1011pa 1 06497 -0.7283] -0.8992] -1.0491 03015 -0.8914
X
MIP1013pa ] 200222  0.8707]  0.0282]  0.0432] 0.7335] 1.4007
X
MIP2002pa 1 0.8603 1.4317] 0.7358 0.4159 1.6165] 1.3386
X
MIP2003pa 1 02947  03567] 0.2508]  0.6959 1.8515] 0.8486
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0. 5608 -0.0241 0.6065 1.1786 MHO080pa x 1 -0.1597
0. 2867 0.5258 0.3709 1.5765 0.6186 MH0081pa x 1 0.1403

wa2@39475303 1658 -1.1941 1. 7615 0. 7686 MH0082pa RCI/IB2009/005782

0.8203 1.4817 0.4558 -0.1441 1.6365 0. 7336 M—|0083pa X

N 1-7OP7 09337 12532122185 1 6807 WHpOBTpax
619925 B—87 07006660 6—6507—AH00R8pA

MIPIO0EBE 09515 0| 8450 6 24082078 a0s WV adas euy 08055 03157
X 9pa—x 22197 11 5133 .11 0202 .h 5141 .p 8635

98364 Mmog:)pa'%c”ﬂlo 934943, 30271418] 279b436§[ 68417415 -13193
X_0 0085 -0 4964 MHNO95Ha x 1 -4 1147 -1] 5633 -1]|4142
MIP30D4paf41 -11. 09B5 -@922214 MPPABY2pa-04618l 1. gHAN8! 0. 366435] -0.6943
X__-0,6d42 -0.1141 -0.0685 0.483d M P0003pa x 1 0]/0778 |
NK1001pa57 - OL 181 0.@28B(0. 7586570. 1@4®82|  0.1832]  1.9635| 09307
X
NK1003pa 1 209747  0.1017] -0.1192] -0.3691]  0.4365 0.4536
X
NK1004pa 1 -0.7947] -0.5133] -0.4642] -0.8441]  0.6715| 0.0186
. |
NK1005pa 1 -0.1597|  1.5217]  0.8058]  0.4809]  2.0815 0.9936
X
NK1008pa 1 16222 0.1407] -0.5918] -0.2818]  -0.0215| 02257
X
NK1009pa 1 16828  15207] 0.7182] 04582] 23135] 1.0907
. |
NK2005pa 1 -1.5347] -0.9483] -0.6192] -0.8041] -1.9435| -0.0114
X
NK2006pa 1 19272 -12543]  -1.7168] -1.1568]  -0.7815 -1.6093
X
NK2007pa 1 0.1978] 04957 0.1282] 06782]  1.0285| -0.0693
X
NK2008pa 1 19022 -12193]  -1.0068] -1.3468]  -0.0615| -1.4393
X
NK2009pa 1 -0.4097]  03167]  0.0658] -0.7691]  1.5165| -0.0614
X
NK2010pa 1 -1.1147]  -0.5983] -0.4692] -0.8091] -0.3935| -0.7364
X
NK2014pa 1 0.6753| 1.6317]  1.0258]  1.0759]  2.0515| 1.1686
X
NK2015pa 1 0.6222]  0.6307]  0.0482] -0.4318]  1.6935| 13107
X
NK2016pa 1 -0.4297]  02167] -02092]  0.0659]  1.6815| 0.4936
X
NK2018pa 1 -1.9522]  -1.1093] -0.8468] -0.9018] -0.2715| -0.9843
X
NK5008pa 1 14522 -1.6693] -1.3418] -1.5618]  0.4085| -1.2843
X
OL0003pax| 1 -1.2897]  -0.5083] -0.9542] -0.7241] -0.1385| -0.3214
OL0014pax| 1 -23397] 24483 -1.7342] -1.7191]  -1.8585] -1.0564
OL0017pax| 1 -1.0297]  -1.0083] -0.6692] -0.5541]  0.6465| 0.3036
OL0026pax| 1 22947 -1.4533] __-2.0092] -1.8291]  -0.6635] -0.4364
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The test set results confirmed the surprising finding based on the training set that
ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI1 each express RNA on average at

a significantly higher level (p-value less than 0.05) in blood of subjects having colorectal

cancer relative to subjects having no colorectal pathology (Table 13). The ranges of fold-
change in the levels of RNA encoded by ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6
and VNNI1 normalized to levels of RNA encoded by IL2RB in blood of the test set subjects

having colorectal cancer relative to the test set subjects not having any colorectal pathology

are also shown in Table 13.

Table 13. Sample test set ranges of fold-changes in levels of RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI1 normalized to levels of RNA encoded by IL2RB in blood

of subjects having colorectal cancer relative to subjects not having any colorectal pathology.

Gene
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As can be seen in Table 13, a test subject having a blood level of RNA encoded by
ANXA3, normalized to a level of RNA encoded by IL2RB, which is 2.1 to 20.6 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
CLEC4D, normalized to a level of RNA encoded by IL2RB, which is 1.8 to 9.85 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
LMNBI, normalized to a level of RNA encoded by IL2RB, which is 1.65 to 10.6 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 1.95 to 13.1 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
TNFAIP6, normalized to a level of RNA encoded by IL2RB, which is 1.9 to 16.4 fold higher
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colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

Furthermore, the test set results confirmed the surprising finding based on the training
set that logistic regression models based on blood expression levels for any of the 63 possible
combinations of one or more of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1,
each of which normalized against expression levels of IL2RB, can be used to discriminate,
with a ROC AUC of at least 0.66 (Table 11), between subjects having colorectal cancer and
subjects not having any colorectal pathology. As such, the novel logistic regression models
listed in Table 11 can be used to determine the probability that a test subject has colorectal
cancer as opposed to not having any colorectal pathology, based on blood levels of
expression of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and/or VNNI normalized to
those of IL2RB.

EXAMPLE 4
Determination of the probability that a test subject has colorectal cancer as opposed to not
having colorectal cancer using blood levels of RNA encoded by the colorectal cancer
markers: ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI normalized
to those of ACTB.

A blood sample from a test subject is analyzed for levels of RNA encoded by ACTB,
ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI, as described in
Example 1, above, thereby generating test data. Logistic regression model #1 of Table 6 is
applied to the test data, thereby providing the probability that the test subject has colorectal

cancer as opposed to not having any colorectal pathology.

EXAMPLE 5
Determination of the probability that a test subject has colorectal cancer as opposed to not

having colorectal cancer using blood levels of RNA encoded by the colorectal cancer
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opposed to not having any colorectal pathology.

EXAMPLE 6
Measurement of blood levels of RNA encoded by a combination of ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNNI relative to the level of RNA encoded by IL2RB can
be used to determine the probability that a test subject has colorectal cancer as opposed to

not having any colorectal pathology

MATERIALS AND METHODS:

Refer to “General materials and methods”, above.

EXPERIMENTAL RESULTS:

Sample training set:

Discovery of significantly different levels of RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, VNNI, TNFAIP6 normalized to IL2RB in blood of subjects having
colorectal cancer relative to subjects not having any colorectal pathology: Quantitative
reverse transcriptase-PCR analysis of gene expression in a training set of blood samples from
112 subjects having colorectal cancer and 120 subjects not having any colorectal pathology
(subset of samples listed in Table 9 of Example 3, above), using IL2RB as duplex partner for
normalization of gene expression levels was performed. The normalized RNA levels

measured are shown in Table 14.

Table 14. Sample training set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and
subjects not having any colorectal pathology (Group 0), normalized to levels of RNA encoded by
IL2RB. Levels shown correspond to ACt.

Sample ID Group Gene
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Surprisingly, analysis of the data showed that RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI is present on average at a significantly higher level
(p-value less than 0.05) in blood of subjects having colorectal cancer relative to subjects
having no colorectal pathology (Table 15). The ranges of fold-change in the levels of RNA
encoded by these genes normalized to levels of RNA encoded by IL2RB in blood of the
training set subjects having colorectal cancer relative to the training set subjects not having

any colorectal pathology are shown in Table 15.

Table 15. Sample training set ranges of fold-change in levels of RNA encoded by ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1 normalized to levels of RNA encoded by

IL2RB in blood of subjects having colorectal cancer relative to subjects not having any colorectal

pathology.
Gene
ANXA3 [CLEC4D|{ LMNBI1 | PRRG4 | TNFAIP| VNN1
6
Average normalized RNA level in -0.32 0.41 0.78 -0.06 -0.13 0.64
subjects having colorectal cancer
(ACY)
Average normalized RNA level in 0.46 0.99 1.44 0.39 0.65 1.25
subjects not having any colorectal
pathology (ACt)
Average RNA level fold-change 1.71 1.50 1.58 1.37 1.72 1.53
p-value for average RNA level 1.1E-08| 1.0E-05| 8.8E-06[ 2.3E-06| 2.8E-12|6.3E-06
fold-change
Maximum observed RNA level
directional fold-change 12.33 12.20 12.81 6.15 7.38] 13.83

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
ANXA3, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 12.3 fold higher
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colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
LMNBI, normalized to a level of RNA encoded by IL2RB, which is 1.6 to 12.8 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 1.4 to 6.2 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
TNFAIP6, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 7.4 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subjecf having a blood level of RNA encoded by
VNNI, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 13.8 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

Generation of a logistic regression model (optimized relative to the models set forth
in Example 3 of the Examples section, above) for determining the probability that a test
subject has colorectal cancer versus not having any colorectal pathology via measurement
of levels of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI
normalized to levels of RNA encoded by IL2RB: Linear regression analysis of levels of
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The model of Table 16 corresponds to:

P = {l + ¢"[(0.126) + (-1.406)(Lanxa3) + (0.399)(Lciecap) + (1.874)(Limnsr) +
(-1.846)(Lrrrca) + (0.333)(Lrnrarrs) + (-0.277)(Lynnt) 1} -1,

where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, where Lanxas is a ratio of a level of RNA encoded by
ANXA3 to a level of RNA encoded by IL2RB in blood of the test subject, Lcpgcqp is a ratio
of a level of RNA encoded by CLEC4D to a level of RNA encoded by IL2RB in blood of the
test subject, Liyng 1s a ratio of a level of RNA encoded by LMNBI to a level of RNA
encoded by IL2RB in blood of the test subject, Lprrgs is a ratio of a level of RNA encoded by
PRRG4 to a level of RNA encoded by IL2RB in blood of the test subject, Ltnrarps i a ratio
of a level of RNA encoded by TNFAIPG6 to a level of RNA encoded by IL2RB in blood of
the test subject, and Lynn; is a ratio of a level of RNA encoded by VNNI to a level of RNA
encoded by IL2RB in blood of the test subject.

Table 16. Logistic regression model based on blood expression levels for the combination of
ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1, normalized to IL2RB expression
levels for determining the probability that a test subject has colorectal cancer as opposed to not
having colorectal cancer. The ROC AUC value for the model is shown for the sample training set
used to generate the models, as well as for an independent blind sample test set used to test the

model.

Logistic | No. | ROC AUC | Consta Gene-specific regression coefficient
Regressio| of nt (K.,)
n Model |genes (Ko)
# in
Mod

Trainin| Test ANXA3| CLEC4 |LMNB1|PRRG4 [TNFAIP| VNN1
g Set | Set D 6

191 6 080 j080] 0.126 | -1.406 | 0.399 | 1.874 | -1.846 | 0.333 | -0.277
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samples). The normalized RNA levels measured are shown in Table 17.

Table 17. Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNB1, PRRG4,
TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and subjects
not having any colorectal pathology (Group 0), normalized to levels of RNA encoded by
IL2RB. Levels shown correspond to ACt.
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The test set results confirmed the surprising finding based on the training set that
ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1 each express RNA on average at
a significantly higher level (p-value less than 0.05) in‘blood of subjects having colorectal
5 cancer relative to subjects having no colorectal pathology (Table 18). The ranges of fold-
change in the levels of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6
and VNNI normalized to levels of RNA encoded by IL2RB in blood of the test set subjects
having colorectal cancer relative to the test set subjects not having any colorectal pathology
are also shown in Table 18.
Table 18. Sample test set ranges of fold-changes in levels of RNA encoded by ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA encoded by IL2RB in blood

of subjects having colorectal cancer relative to subjects not having any colorectal pathology.

Gene
ANXA3|CLEC4D | LMNBI1 |PRRG|TNFAIP6| VNN1
4

Average normalized RNA level in -0.37 0.39 -0.04( -0.07 0.76] 0.74
subjects having colorectal cancer
(ACY)
Average normalized RNA level in 0.72 1.21 0.65f 0.90 1.731 151
subjects not having any colorectal
pathology (ACt)
Average RNA level fold-change 2.12 1.77 1.61] 1.97 1.95f 1.70
p-value for average RNA level fold- 2.8E-24| 3.0E-14| 3.3E-19| 19E-| 5.0E-17| 2.4E-
change 26 12
Maximum observed RNA level
directional fold-change 16.95 12.44 7.71} 16.96 38.96] 22.19
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CLEC4D, normalized to a level of RNA encoded by IL2RB, which is 1.8 to 12.4 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
LMNBJI, normalized to a level of RNA encoded by IL2RB, which is 1.6 to 7.7 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 2.0 to 17.0 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
TNFAIP6, normalized to a level of RNA encoded by IL2RB, which is 2.0 to 39.0 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
VNNI, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 22.2 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

Furthermore, the test set results confirmed the surprising finding based on the training
set that logistic regression model #191 based on blood expression levels of the combination

of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI1, each of which normalized
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EXAMPLE 7
Determination of the probability that a test subject has colorectal cancer as opposed to not
having colorectal cancer using blood levels of RNA encoded by the colorectal cancer
markers: ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI normalized
to those of IL2RB.

A blood sample from a test subject is analyzed for levels of RNA encoded by
ANXA3, CLECA4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1 as described in Example
1, above, thereby generating test data. Logistic regression model #191 of Table 16 is applied
to the test data, thereby providing the probability that the test subject has colorectal cancer as

opposed to not having any colorectal pathology.

All patents, patent applications, and published references cited herein are hereby
incorporated by reference in their entirety.

One skilled in the art will appreciate readily that the invention is well adapted to carry
out the objects and obtain the ends and advantages mentioned, as well as those objects, ends
and advantages inherent herein. The present examples, along with the methods, procedures,
treatments, molecules, and specific compounds described herein are presently representative
of preferred embodiments, are exemplary, and are not intended as limitations on the scope of
the invention. Changes therein and other uses will occur to those skilled in the art which are
encompassed within the spirit of the invention as defined by the scope of the claims.

While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of the

invention encompassed by the appended claims.
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(b) providing positive control data representing levels of RNA encoded by the gene in

WH

blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and
(c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data,
wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer.

2. A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising:
(a) determining a level of RNA encoded by a CLEC4D gene in blood of the test subject,
thereby generating test data;
(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and
(c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data, ‘
wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.
3. A method of determining a probability that a human test subject has colorectal cancer as

opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a IL2RB gene in blood of the test subject,
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(by FMiding positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

. A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a PRRG4 gene in blood of the test subject,
thereby generating test data;

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control

data representing levels of RNA encoded by the gene in blood of human control subjects
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The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene
in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene
in blood of the test subject and the levels of RNA encoded by the gene in blood of the

control subjects are determined via the same method.

The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the determining of the probability that
the test data corresponds to the positive control data and not to the negative control data
is effected by applying to the test data a mathematical model derived from the positive
control data and from the negative control data, and wherein the mathematical model is
for determining the probability that data representing a level of RNA encoded by the gene

corresponds to the positive control data and not to the negative control data.

The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene
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test subject and the level of RNA encoded by ACTB in blood of the test subject are

determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 1, 2, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene in
blood of the test subject is determined as a ratio to a level of RNA encoded by IL2RB in
blood of the test subject.

The method of claim 15, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not

to the negative control data represents the probability that the test subject has colorectal
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rep]ggemmga)lexezl of RNA encoded by a ANXA3 gene in blood of the test subject, the
method comprising computer-implemented steps of:

inputting, to a computer, test data representing a level of RNA encoded by a CLEC4D
gene in blood of the test subject; and

causing the computer to apply to the test data a mathematical model derived from
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer, wherein the mathematical model is for determining a probability that
data representing a level of RNA encoded by the gene corresponds to the positive control
data and not to the negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

inputting, to a computer, test data representing a level of RNA encoded by a IL2RB gene
in blood of the test subject; and

causing the computer to apply to the test data a mathematical model derived from
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having

colorectal cancer, wherein the mathematical model is for determining a probability that
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wherein the probability that the test data corresponds to the positive control data and not

to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects

having colorectal cancer, and from negative control data representing levels of RNA
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corresponds to the positive control data and not to the negative control data,
wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A_computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer cancer, from test data
representing a level of RNA encoded by a ANXA3 gene in blood of the test subject, the
method comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
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level of RNA encoded by the gene corresponds to the posmve control data and not to the

negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

The method of claim 17, 18, 19, 20, 21, 22 or 23, wherein the level of RNA encoded by
the gene in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

The method of claim 17, 18, 19, 20, 21, 22 or 23, wherein the level of RNA encoded by
the gene in blood of the test subject and the levels of RNA encoded by the gene in blood

of the control subjects are determined via the same method.

The method of claim 17, 18, 19, 20, 21, 22 or 23, wherein the level of RNA encoded by
the gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
ACTB in blood of the test subject.

The method of claim 26, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 17, 18, 20, 21, 22 or 23, wherein the level of RNA encoded by the
gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
IL2RB in blood of the test subject.
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analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising, for each gene of a set of
one or more genes selected from the group consisting of ANXA3, CLEC4D, IL2RB,
LMNBI1, PRRG4, TNFAIP6 and VNNI1:

(a) determining a level of RNA encoded by the gene in blood of the test subject, thereby
generating test data;

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

The method of claim 30, wherein the determining of the level of RNA encoded by the
gene in blood of the test subject is effected by determining the level of RNA encoded by

the gene in a blood sample isolated from the test subject.

The method of claim 30, further comprising determining levels of RNA encoded by the
gene in blood of a population of human subjects having colorectal cancer, thereby
providing the positive control data representing the levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and determining levels of RNA
encoded by the gene in blood of a population of human subjects not having colorectal

cancer, thereby providing the negative control data representing the levels of RNA
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The method of claim 30, wherein the level of RNA encoded by the gene in blood of the
test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.

The method of claim 30, wherein the determining of the probability that the test data
corresponds to the positive control data and not to the negative control data is effected by
applying to the test data a mathematical model derived from the positive control data and
from the negative control data, and wherein the mathematical model is for determining
the probability that data representing a level of RNA encoded by the gene corresponds to

the positive control data and not to the negative control data.

The method of claim 30, wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the

test subject.

The method of claim 36, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 30, wherein the set of one or more genes is a set of one or more
genes selected from the group consisting of ANXA3, CLEC4D, LMNB1, PRRG4,
TNFAIP6 and VNN1, and wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.
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A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by the gene in blood of the test subject, the method comprising,
for each gene of a set of one or more genes selected from the group consisting of
ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI, computer-
implemented steps of:
(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and
(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,
wherein the proBability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

The method of claim 40, wherein the level of RNA encoded by the gene in blood of the
test subject is determined via quantitative reverse transcriptase-polymerase chain reaction

analysis.
The method of claim 40, wherein the level of RNA encoded by the gene in blood of the

test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.
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The prethod of ggupgggggggg@ the level of RNA encoded by the gene in blood of the

test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 40, wherein the set of one or more genes is a set of one or more
genes selected from the group consisting of ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNNI1, and wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.

The method of claim 45, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.
The method of claim 40, wherein the set of one or more genes consists of PRRG4.

The method of claim 40, wherein the set of one or more genes consists of IL2RB and
PRRG4.

A kit comprising packaging and containing, for each gene of a set of two or more genes

selected from the group consisting of ACTB, ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI, a primer set capable of generating an amplification
product of DNA complementary to RNA encoded, in a human subject, only by the gene.

The kit of claim 49, further containing two or more components selected from the group

consisting of a thermostable polymerase, a reverse transcriptase, deoxynucleotide
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The kit of claim 49, further containing a computer-readable medium having instructions
stored thereon that are operable when executed by a computer for applying a
mathematical model to test data representing a level of RNA encoded by the gene in
blood of a human test subject, wherein the mathematical model is derived from positive
control data representing levels of RNA encoded by the gene in blood of human control
subjects having colorectal cancer, and from negative control data representing levels of
RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, wherein the mathematical model is for determining a probability that data
representing a level of RNA encoded by the gene corresponds to the positive control data
and not to the negative control data, and wherein the probability that the test data
corresponds to the positive control data and not to the negative control data represents the
probability that the test subject has colorectal cancer as opposed to not having colorectal

cancer.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and one or
more genes selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI1.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and ANXA3.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and
CLEC4D.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and IL2RB.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and LMNBI.
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The kit of claim 49, wherein the set of one or more genes consists of ACTB and VNNI1.

The kit of claim 49, wherein the set of one or more genes consists of IL2ZRB and one or
more genes selected from the group consisting of ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNNI1.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and
ANXA3.

The kit of claim 49, wherein the set of one or more genes consists of IL2ZRB and
CLEC4D.

The kit of claim 49, wherein the set of one or more genes consists of IL2ZRB and
LMNBI.

The kit of claim 49, wherein the set of one or more genes consists of IL2ZRB and PRRG4.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and
TNFAIP6.

The kit of claim 49, wherein the set of one or more genes consists of IL2ZRB and VNNI1.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a ANXA3 gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
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control subJects not havmg colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have -colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a CLEC4D gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a IL2RB gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
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the test subject is lower than the level of RNA encoded by the gene in blood of human

control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a LMNBI gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a PRRG4 gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
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A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a TNFAIP6 gene in blood of the test subject,
thereby generating test data; |

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a VNN1 gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
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The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the determining of the level of

RNA encoded by the gene in blood of the test subject is effected by determining the level
of RNA encoded by the gene in a blood sample isolated from the test subject.

The method of claim 68, 69, 70, 71, 72, 73 or 74, further comprising determining levels
of RNA encoded by the gene in blood of a population of human subjects not having
colorectal cancer, thereby providing the negative control data representing the levels of
RNA encoded by the gene in blood of human control subjects not having colorectal

cancer.

The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the level of RNA encoded by
the gene in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the level of RNA encoded by
the gene in blood of the test subject and the levels of RNA encoded by the gene in blood

of the control subjects are determined via the same method.

The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the level of RNA encoded by
the gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
ACTB in blood of the test subject.

The method of claim 79, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 68, 69, 71, 72, 73 or 74, wherein the level of RNA encoded by the
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determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a ANXA3 gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a CLEC4D gene in
blood of the test subject and to negative control data representing a level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer a
mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded

by the gene in blood of human control subjects not having colorectal cancer; and
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. A computer-based method of classifying a human test subject as more likely to have

colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a IL2RB gene gene in
bloéd of the test subject and to negative control data representing a level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer a
mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is lower than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is lower than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a LMNBI gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
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colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a PRRG4 gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a math_e_:matical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a TNFAIP6 gene in
blood of the test subject and to negative control data representing a level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer a
mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human

control subjects not having colorectal cancer classifies the test subject as more likely to
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implemented steps of:

(a) applying to test data representing a level of RNA encoded by a VNNI1 gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

The method of claim 83, 84, 85, 86, 87, 88 or 89, wherein the level of RNA encoded by
the gene in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

The method of claim 83, 84, 85, 86, 87, 88 or 89, wherein the level of RNA encoded by
the gene in blood of the test subject and the levels of RNA encoded by the gene in blood

of the control subjects are determined via the same method.

The method of claim 83, 84, 85, 86, 87, 88 or 89, wherein the level of RNA encoded by
the gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
ACTB in blood of the test subject.

The method of claim 92, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are

determined via duplex quantitative reverse transcriptase-polymerase chain reaction
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The method of claim 94, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are

determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising, for each gene of a set of one
or more genes selected from the group consisting of ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and VNNI:

(a) determining a level of RNA encoded by the gene in blood of the test subject, thereby
generating test data,

(b) providing negative control data representing levels of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and
VNNI, whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer, and indicating, for IL2ZRB, whether the level of RNA encoded
by the gene in blood of the test subject is lower than the level of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer,

wherein, for ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI1, an indication
by the value that the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal
cancer than to not have colorectal cancer, and wherein, for IL2RB, an indication by the

value that the level of RNA encoded by the gene in blood of the test subject is lower than
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gene in blood of the test subject is effected by determining the level of RNA encoded by

the gene in a blood sample isolated from the test subject.

The method of claim 96, further comprising determining levels of RNA encoded by the
gene in blood of a population of human subjects having colorectal cancer, thereby
providing the positive control data representing the levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and determining levels of RNA
encoded by the gene in blood of a population of human subjects not having colorectal
cancer, thereby providing the negative control data representing the levels of RNA

encoded by the gene in blood of human control subjects not having colorectal cancer.

The method of claim 96, wherein the level of RNA encoded by the gene in blood of the
test subject is determined via quantitative reverse transcriptase-polymerase chain reaction

analysis.

100. The method of claim 96, wherein the level of RNA encoded by the gene in blood of the

10

test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.

1. The method of claim 96, wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the

test subject.

102. The method of claim 101, wherein the level of RNA encoded by the gene in blood of the

test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.
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test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.

104. The method of claim 103, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase—polynierase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

105. A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising, for each
gene of a set of one or more genes selected from the group consisting of ANXA3,
CLECA4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI1, computer-implemented steps
of: '
(a) applying to test data representing a level of RNA encoded by the gene in blood of the
test subject, and to negative control data representing a level of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, a formula for
calculating a value indicating, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and
VNNI, whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer, and indicating, for IL2ZRB, whether the level of RNA encoded
by the gene in blood of the test subject is lower than the level of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, and
(b) outputting the value,
wherein, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, an indication
that the level of RNA encoded by the gene in blood of the test subject is higher than the
level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer classifies the test subject as more likely to have colorectal cancer than

to not have colorectal cancer, and wherein, for IL2RB, an indication that the level of
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106. The method of claim 105, wherein the level of RNA encoded by the gene in blood of the
test subject is determined via quantitative reverse transcriptase-polymerase chain reaction

analysis.

107. The method of claim 105, wherein the level of RNA encoded by the gene in blood of the
test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.

108. The method of claim 105, wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the

test subject.

109. The method of claim 108, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are

determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

110. The method of claim 105, wherein the set of one or more genes is a set of one or more
genes selected from the group consisting of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI, and wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.

111. The method of claim 110, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.
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114. A method of determining whether a test subject is at an increased risk of having

colorectal cancer relative to the general population, comprising:

(a) obtaining a test sample of blood from the subject; and

(i) determining a level of RNA encoded by a annexin A3 (ANXA3) gene in the test
sample of blood,

(i1) comparing the level of RNA encoded by ANXA3 as determined in step (i) with a
level of the RNA encoded by the gene in control samples of blood; and

(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood.

115. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA encoded by a C-type lectin domain family 4, member D
(CLECA4D) gene in the test sample of blood,
(i1) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of

blood is higher than in the control samples of blood.

116. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(i) determining a level of RNA encoded by a interleukin 2 receptor, beta (IL2RB) gene in
the test sample of blood,
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117. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA encoded by a lamin B1 (LMNB1) gene in the test sample
of blood,
(1) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood.

118. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA encoded by a proline rich Gla (G carboxyglutamic acid) 4
(transmembrane) (PRRG4) gene in the test sample of blood,
(i1) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood.

119. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and

(i) determining a level of RNA encoded by a tumor necrosis factor, alpha induced protein

196



-0.530 0.295 0.400 0.675 0.655 0.040 OL0063pax 1

-0.915 -0.430 -0.335 -0.025 0.055 -0.085 MH108Apax 1
w@2@95230810 0. 225 -0.005 0.885 0.570 M P2006pB&T/1B2009/005782

-0.590 0.470 -0.025 0.265 0.505 0.080 NK20l6pax 1

0. 425 0.075 0.215.1.975 0.835 OL0057pax 1
6 (RERTe] et thenés seindit 25 100y 2300 575 JE|0)1(37pax 1
B0 0 305 0 650 0125 NDOOTom 30, Faa P n the
Z0.565 0,010 -0. . . X 1 -0.
leY@.og g K%ng%odﬁé by fhe @Ps&scwﬂab%m@fi%gﬂ; andy 770
(bg c@x?t@ud?nfﬂaﬁt e et ¢ dPanlinre s BEP Q?H@%n%ccﬂor@@tgl EndetQelative
015 -0, 01 90 0. 620

445 0.7 . 265 MH0036pax 1 -0. '
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blood is higher than in the control samples of blood.

120. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA encoded by a vanin 1 (VNNI1) gene in the test sample of
blood,
(i1) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of

blood is higher than in the control samples of blood.

121. The method of claim 114, 115, 116, 117, 118, 119, or 120, wherein the control samples

are from individuals who have been diagnosed as not having colorectal cancer.

122. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
for each gene of a set of genes selected from the group consisting of : ANXA3, CLEC4D,
IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI,
(1) determining a level of RNA encoded by the gene in the test sample of blood, thereby
generating test data; and
(i) applying to the the test data and to control data representing a level of RNA encoded
by the gene in one or more control samples of blood a mathematical formula for
generating a value indicating, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and
VNNI1, whether the level of RNA encoded by the gene in the test sample of blood is
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to thg eneors3parGion85,009/A098482CLEC4D, LMNB1, PRRG4, TNFAIP6 and
VNNI, the value indicates that the level of RNA encoded by the gene in the test sample

of blood is higher than in the control samples of blood, and concluding that the subject is
at an increased risk of having colorectal cancer relative to the general population if, for
IL2RB, the value indicates that the level of RNA encoded by the gene in the test sample

of blood is lower than in the control samples of blood.

123. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by an
ANXA3 gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA .

124. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
CLECA4D gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA .

125. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
IL2RB gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA .
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127. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
PRRG4 gene, cDN complementary to the RNA, an oligonucleotide which specifically
hybridizes to the ¢cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of th cDNA complementary to RNA, and an
amplification product of the cDNA .

128. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
TNFAIP6 gene, cDNA complementary to the RNA, an oligonucleotide which
specifically hybridizes to the cDNA or the RNA under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA, and
an amplification product of the cDNA .

129. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
VNNI gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an

amplification product of the cDNA.

130. The composition of claim 123, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of CLEC4D, IL2RB, LMNBI, PRRG4,
TNFAIP6 and VNNI1, cDNA complementary to the RNA of the group of genes, an
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131. The composition of claim 124, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected
from the group of genes consisting of ANXA3, IL2RB, LMNB1, PRRG4, TNFAIP6 and
VNNI, cDN complementary to the RNA of the group of genes, an oligonucleotide which
specifically hybridizes to the cDNA complementary to the RNA of the group of genes
or to the RNA of the group of genes under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA of the group of
genes, and an amplification product of the cDNA of the RNA of the group of genes.

132. The composition of claim 125, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNNI1, cDNA complementary to the RNA of the group of genes, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA
of the group of genes or to the RNA of th group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA of the group of genes, and an amplification product of the cDNA of the RNA of the

group of genes.

133. The composition of claim 126, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes selected
from the group of genes consisting of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and
VNNI1, cDNA complementary to the RNA of the group of genes, an oligonucleotide
which specifically hybridizes to the cDNA complementary to the RNA of the group of
genes or to the RNA of the group of genes under stringent conditions, a primer set

capable of generating an amplification product of the cDNA complementary to RNA of
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selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI,

TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of
the group of genes or to the RNA of the group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA of the group of genes, and an amplification product of the cDNA of the RNA of the
group of genes.

135. The composition of claim 128, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNB],
PRRG4, and VNNI, cDNA complementary to the RNA of the group of genes, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of
the group of genes or to the RNA of the group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA of the group of genes, and an amplification product of the cDNA of the RNA of the
group of genes. '

136. The composition of claim 129, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected from
the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, and
TNFAIP6, cDNA complementary to the RNA of the group of genes, an oligonucleotide
which specifically hybridizes to the cDNA complementary to the RNA of the group of
genes or to the RNA of the group of genes under stringent conditions, a primer set

. capable of generating an amplification product of the cDNA complementary to RNA of
the group of genes, and an amplification product of the cDNA of the RNA of the group of

genes.
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cDNA complementary to RNA, and an amplification product of the cDNA .

138. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting 0 RNA encoded by an CLEC4D gene, cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

c¢DNA complementary to RNA, and an amplification product of the cDNA.

139. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting of RNA encoded by an IL2RB gene, cDNA complementary to the RNA,
an oligonucleotide which specifically hybridizes to the cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA

complementary to RNA, and an amplification product of the cDNA.

140. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting of RNA encoded by an LMNBI1 gene, cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

cDNA complementary to RNA, and an amplification product of the cDNA .

141. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the

group consisting of RNA encoded by a PRRG4, gene, cDNA complementary to the
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from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting of RNA encoded by a TNFAIP6 gene cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

c¢DNA complementary to RNA, and an amplification product of the cDNA.

143. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
VNNI1 gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the ¢cDNA complementary to RNA, and an
amplification product of the cDNA.

144. The composition of claim 137, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of CLEC4D, IL2RB, LMNBI1, PRRG4,
TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes or the
complement thereof, an oligonucleotide which specifically hybridizes to the cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of
the cDNA complementary to RNA of the group of genes, and an amplification product of
the cDNA of the RNA of the group of genes.

145. The composition of claim 138, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, IL2RB, LMNB1, PRRG4,
TNFAIP6 and VNNI1, cDNA complementary to the RNA of the group of genes or the
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146. The composition of claim 139, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNNI1, cDNA complementary to the RNA of the group of genes or the
complement thereof, an oligonucleotide which specifically hybridizes to the cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of
the cDNA complementary to RNA of the group of genes, and an amplification product of
the cDNA of the RNA of the group of genes.

147. The composition of claim 140, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected from
the group of genes consisting of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and
VNNI, ¢cDNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary to
the RNA of the group of genes or to the RNA of the group of genes under stringent
conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA of the group of genes, and an amplification product of the cDNA
of the RNA of the group of genes.

148. The composition of claim 141, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes or the
complement thereof, an oligonucleotide which specifically hybridizes to the cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes
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149. Theppmpesitipn ghelaim 142, further comprising a nucleic acid molecule selected from

one or more of the group consisting of RNA encoded by one or more genes selected
from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, and
VNNI1, cDNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary to
the RNA of the group of genes or to the RNA of the group of genes under stringent
conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA of the group of genes, and an amplification product of the cDNA
of the RNA of the group of genes. |

150. The composition of claim 143, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected
from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, and
TNFAIP6, cDNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary to
the RNA of the group of genes or to the RNA of the group of genes under stringent
conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA of the group of genes, and an amplification product of the cDNA
of the RNA of the group of genes.

151. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a VNN1 gene, or composition thereof.

152. A primer set comprising a first primer, wherein the first primer is one of a set of primers

capable of generating an amplification product of cDNA complementary to RNA of
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capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a PRRG4 gene, or composition thereof.

154. A primer set comprising a first primer, wherein the first primer is one of a set of
primers capable of generating an amplification product of cDNA complementary to RNA
of encoded by an ANXA3 gene, and a second primer, wherein the second primer primer
is one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a PRRG4 gene, or composition thereof. -

155. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a LMNBI1 gene, or composition thereof.

156. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by an IL2RB gene, or composition thereof.

157. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is

one of a set of primers capable of generating an amplification product of cDNA
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18. Sanple test set ranges of fold-changes in |evels
of RNA encoded by ANXA3, CLECAD, LMNB1, PRRG4, TNFAI P6
159. Apdmé¢NBél comprigihg Z €ickt primes wetlesein theFNA peinted decheldyf alsk@dtBprimers
i n._bl god of.sub'ect .Javi ng col orectal cancer relative
cApEbI8, ] EroPtin AR o PEEGh W EoR Ap SOy taHA of
erfOEABL Y AECAEC B, RRIR@ sécohfpNnt®, WiNNin AlYeE§eB&®i primer primer is
nornali zed RNA Ievel jn subjects havi ng col orect al
oReafE ér St ARk primgrs3apgblggot gewrsating. gy apwppgicaiops prdustagl cDNA
) .
TR aE ST RN SRUE Il PPS I 24 SRHEPE R porsyt
1.51 Average RNA | evel foId change 2.12 1.77 1.61 1.97

60 408t Bt B R SN Gt 3 e ISR s

cdgable mfngenbmany ad damlﬂoeumi pebdoecof dDNlA tahplembmageto RNA of

16..95 12. 1 .96 38.96, 22. 19 ) ; )
ers gt Sk EEAPssas 5oyl prier, wherel g gsgoubimprprimer i
okabf @ 18, ofaphaais SapabRCHf lgandritthgard | aaplifi fios! f&iu&l\@f cDNA

encoded y ANXA3, normalized to a |evel of RNR encoded

CQRP ?I}zm %R0 encode by ARG peiteg orgogIRsition diFredie
average | evel of RNA encoded by this gene in bl ood of
subj ects not having any col orectal pathology is nore
161. A praeysat gompiwng ® fisst pomegr, vderrie thetfinstprimer ioenerdasetofiprimers

R AR p I o POV gy By o

eltwdﬂwlzﬁ@ﬂmﬂenz add maeta)nldqmaier OF herRBilA tlmmoiﬁﬂprh‘yer primer is

4 f
o, 8 2y Brmgs oaab B85 aEuiPE: M1 SPGLAETIH BRGYY 8f cDNA

cmmg:mattaym@Rmeﬁ engodudybyCOP R @4 pére, @a&dﬁqdo@wn itigerd0ar €
likely to have col orectal cancer than to not have any

col orectal 10 pathol ogy. As can be seen in Table
162. A 8rimer §&§6m§ﬁl§h§3§ Firsh pMines vﬁle@uﬁ)ﬁfé flrﬁ@ s dﬂ%f %@Epﬁ%mers
by LM\B1, nornmalized to a | evel encoded by
cappbiR®f gefefating an amplifisationy praghet @ﬁ ¢PRA edreplemputary to RNA of
erR% @A a EVEL 48T RNANE Q%Q&%ﬁ er h’l'l'f’eraﬁ deBorfd ;Q-ﬂ'ger rimer is
subj ects not haV|ng any colo ectal pat hol ogy 1's nor
onei Relaysat othpumersotapablet of gemenating athamplificaton plawlectaag/ cDNA

As,can be seen
oGP o RRAPE Ay o LRI Eof B P Rpf TR0 G
by PRR#, nornallzed to a level of RNA encoded by
| L2RB, which is 2.0 to 17.0 fold higher than the
average |l evel of RNA encodgg by this gene in blood of
subj ects not having any col orectal pathology is nore
likely to have col orectal cancer than to not have any
col orectal 20 pathol ogy. As can be seen in Table
18, a test subject having a blood | evel of RNA encoded
by TNFAI P6, normalized to a | evel of RNA encoded by
I L2RB, which is 2.0 to 39.0 fold higher than the
average | evel of RNA encoded by this gene in bl ood of
subj ects not having any col orectal pathology is nore
Ilkely to have colorectal cancer than to not have _any

o o T | L, s o o




mar kers: Al VXA3, CLECAD, |L2RB, LM\BI, PRR&, TNFAI P6
and VNNI normalized to those of |L2RB. A bl ood
wa 2125303 om a test subject is analyzed for | erel/mB2009/005782
RNA encoded by ANXA3, CLECAD, |L2RB, LMN\B1l, PRRX,
TNEAI P6.and 'VNN1_.a
163. 4 R S« Bfansbl §.67F nORRE WHbfeth i i el i ohelr 438 o Brimers
cajiablelof#g'bﬁéraﬁﬁg hAkingplifRatich pRduitest EDNAheorsishediadato RNA of

eb the probahility that the test
efgca de‘a%/ fﬂéﬁ‘giéglP & eat b ssid prize, TP the 5Consk Pritagsiprgner is
o %f QORI SChAMmeRAEAPAbICIYF generating an an@hhcﬁﬁ)'heﬂrtoauct of cDNA
pat ent applications, and published references cited
coralementary do RBAeRenoeiadhysndb?RB EandG Pr panRqsiieadhireof.
their entirety. One skilled in the art wll
appreciate readily that the invention is well adapted
164. A primar sey cmuprisiilea 65t potnsr, a\lidredxbthaifmstu)lmmee moseafid set of primers

viant.a ntione cts end
AR N AR EalIRE b SR RSon, Pt ot A0RR b EbBunmg EoRNA of
ertbdstigbyart HLEZRB geaé hads, sebﬁxﬂbﬁﬁiﬂé@@heiehﬁﬂkmeaina primer primer is
cul es,. and sp eC|f|c npounds descri bed herein are

nol
Ot el dnt Yol B’ﬂ?‘&@e?ﬁpé? Fv g@leatmgr & empafcalionorfiofrsit &f, cDNA
cOMie BRI tARNA Stcéded HYQAI TNIA B8R He, 3% cbﬁlﬁés‘itﬁ;n' tRéreoON
the scope of the invention. Changes therein and ot her
uses will occur to those skilled in the art which are
165. zg gﬁ{%ﬁg % y méﬁ%‘% grsgﬁxg?ép 'vJHePeiuQ{hetﬁi?ﬁ pritiee @W%f §§ethof Snmers
capable mfi gsnetating baamm@nammu paxdhgt athdWNAacmnpmlersentatyetld RNA of

J f d_enbodi ts th f. it. .
oAb GERETERSERELS oS LB RTINSt brimer
oncapl @uset 36F phmagesapabief@ﬁ gerefdlingeimiahplifiegtioneprvda® of cDNA

therein wt t.i the scope of. t
CqERIERTIEN ‘%%ﬁg@gﬂé‘%‘i gdt%&g% BN QL oRIRgsitgn ¢ Uerpair 1
CLAIMED IS: 1. A nethod of determning a probability

that a human test subject has _col orectal cancer as
166. 4 ppBseist Fomprbtng {iishprivet. sthetaimthe dayiogimer iy e e iefpf primers
QIS‘IErdf Rerating 3h ARIFCH Pbdact! avab f Aﬁ% R
¢ ?eger?énéln baqrs;};1 of the test su ?e%t grgetg A of
ergedfeirlat am §L2RE genpannd a semndmrnwrdwhgemotbﬁ tsecmad @ointer pkimer is
a r 9 encode t he e
ofi 58" 58 AL R RCerE ' & Bnckihe Al MGG oo or Bona
cangiaaentarg nal RDIAOoA elit:afd;g:d IWQHI;MNB lgené, rod boxdpdisition thereof.
representing |levels of RNA encoded by the gene in
bl ood of human control subjects not having col orectal

167. Gapfimes s@nsdbmpising e fiest Privhdrd whereinOthabficsi pimehat odeN6f a set of
corresponds to the positive control data and

test da
PriErs eepeblfeot ﬁé@aevwn&amlﬁwtlwradu%ﬁéfwﬁ qofpplementary to RNA
offneBRAIby a'iMLQRBtgeB@ &ndl & SkcdhB pRinkP WIRT AR MtlSsek Shdl fHner primer is
positive control” data and not to the negative contro
ongaph ar 19 r efspimerst ¢apable odfaBetieratipgt #mtamplificationt produgt eeft cONA
el AR GRRCGleaRs S PRAT Y G Mibndibh Hercor
probability that a human test subject has colorectal
168. @?ﬁglr se?%o r@s futs??n?lgrd &%\érrer%gtrlllfe: %llésq ig%(frtée?éﬁ o%gfr(]) ﬁlﬁﬁt\ of pnmers
capalgle dd cgebyraangjhE@Mplnfjeatmm prodl@ost APNAheniaheraang| teCRINA of
t hereby generating test data; (b) providing positive
control data representingqygvels of RNA encoded by the
gene in blood of human control subjects having
col orectal cancer, and providing negative control data
representing | evels of RNA encoded by the gene in
bl ood of human control subjects not having col orectal
cancer; and (c) determning a probability that the
test data corresponds to the positive control data and
not to the negative control data, wherein the
probability that the test data corresponds to the
p03|t|ve control data and ‘not to t he negative contro

I T e " 1. i T T -
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(a) applying to the test data a mat hemati cal nodel
derived frompositive control data representing |levels
w@booRNEs3encoded by the gene in blood of hunan PONMB2009/005782
subj ects having col orectal cancer, and fron1negative
At rool reseptin evel s o R encod the .
o8 Bo 05T GRACRL oo, Rheleb Ok SERE i e i
orxobbraesdt adf pamesr cap‘ﬂliler@ﬂ geﬂehﬂlngﬂilhaﬁiﬂlﬁﬁﬁionnpﬂdhctl & cDNA
for determ ping bilit hat data representing a
COmER ey RARNA R RIBOeR P e R e copontEen st
positive control data and not to the negative contro
data; and (b) outputting the probability that data
169. A BPMEsteh EOBTIEANG & {iEst PomeRNRCEsiE bid st pyimen és gjiere a set of primers
A1 STRRRAS A v t t t
P RIBRACRUAE ah il BioRt TP DR’ Coriipbifty @ RN of
ertctmd byhe Lﬂ\&Bl @anfa apdrrsespdrpen¢rowhéreirpibs ise¢ond peiower poimer is

o8 a7 SR Pris AR e, L erpRedel BRAET G cona
cagplarentas t@RN(AS@Ri:nt:mleﬁ(bty alENF AP 6Geh & log cdrdposittontiéreof2 3.
A conput er-based nethod of determ ning a probability
that a human test subject has col orectal cancer as
170. APPAMEH sétCcotPrisih@Vvd Mkt Grintir € WhéreinC HRCRY&t PAMEETs ofd OM set of
test data representing a | evel of RNA encoded by a
PIARSEAS2RAbIE of BensTasing agf amplifiqaien pxadpleet , cDAW semplseentary to
RRADH drndbdi PP EAAB 1 Biee 3 f
to the testwd)ata B PR & Ow{lagﬂﬁ’egevrv?é\@d t?ero%lr%)fﬁdqgnmer
prpoeriis precofaoset oigirinders aapabbmf gemsmatingginlagpdifisatisin gRduct of cDNA
cdiRicHG o R, S¥REad el b o P et PR RrBRR o et '
data representing |evels of RNA encoded by the gene in

171, R BREE St GRIEPEITE § St P MRETeLb R G By G o 8ot of primers

capableror denddtife Ah Alalifichtion plodhctdart @)Nﬁpécﬁﬁ;ﬂ&hérﬁﬁkyato RNA of
l evel of RNA encoded by the gene corresponds t o the
ensgdsd; by, PRKSH4 gtneqardia sprpnd grimes, Whaeindha seapad Paimer grimer is
orftabfia &R il Bﬁm@x‘ét %ﬁﬁlhn&“ %ﬂﬁreﬁfn@bﬁp' afripli¥icdtRAl pdak@ of cDNA
representin | evel of encoded by the gene
casepleraey iy de es\ efipacerdsdibyia NN b genre br enposiion theyeoft o
the negative control data, wherein the probability
that the test data corresponds to the positive contro
172. Adatimelaswd comprising 4 fisst peaget, wheretrotht: findt pdatea i @prof asetof primers
obabi l.ity that. the test su oIorectaI
capafie B BRIl $n. P SO BOEHG Dt GV AcATPIGRAIEY oA of
entbéed®t HPRRT4 gérz| Badld ,secibﬁd phither 2Wherdih, thé 3eddhd Hdimer primer is
vvhe ein L%e l.evel of encoded by the _gene in bl ood
ot of Reset t PRTRS etapay! §  ETFARE AT .aglp&ﬁaﬂm pioAyet of cDNA
confl@h&fary tGRNA bnBGRAGY MIENBSRP6GRAL, Br E&RHSsIRIN thereof,
anal ysis. 25. The nethod of claim 17, 18, 19, 20, 21,
22 or 23, wherein the |l evel of RNA encoded by the gene
' f
173. A PR g reiafy LRS! paR, ShlrePihe R phe I or o Th8of primers
capalle pEtgsneraneg) avlaalptllﬁeatmmroriecttrmfdcmﬂa cohementimydtooRNA of

en%%&ﬁ%é\#@iﬁ&fﬁ%&/ans % (:)setéoen nmer l%erté‘:jm\l\ﬁ;I feglgxlgd( t%rtl]l%eler penmer is one

ofsabp@cbf | wirdas ecapbbﬂedoﬁ%eaexraaﬁg cari anglifiemédn @koddbA of cDNA
encoded by ACTB in blood of the test subject. 27. The
met hod of claim 26, whereijygthe |evel of RNA encoded
by the gene in blood of the test subject and the | evel
of RNA encoded by ACTB in bl ood of the test subject
are determ ned via duplex quantitative reverse
transcri ptase-pol ynerase chain reaction anal ysis of
RNA encoded by the gene and of RNA encoded by ACTB.
28. The nethod of claim 17, 18, 20, 21, 22 or 23,
wherein the | evel of RNA encoded by the gene in bl ood
of the test subject is determned as a ratio to a
IeveI of RNA encoded by IL2RB |n bI ood of the t est

- ~ N




(b) providing negative control data representing a

| evel of RNA encoded by the gene in blood of human
wa@embned3osubj ect s not havi ng col orectal cancer PCEIER009/005782

(c) applying to the test data and to the negative

oGRS o FPR SR E o R R

the gene in bIood of the test subject is higher than

174, %he | evel of RNA encoded by the gene in blood of human
74. 247 DOSICTLYBIRIEE not  havi ng col orectal cancer, wherein

afPtwol drdhérabided sBiviplel & h¥RitiGich BRIod shpleqy Sbmof dlﬁ%yént test subject,
encoded by the gene in blood of the test subject is
higgfer than the | evel of RNA encoded by the gene in
bPA0eSa Rl n{}éigi@'acﬁ%l le wbﬁ&%%l&gtsaﬁﬁ}@ JksP WfdcBlwherein
cancer classifies the test subject as nore e y'to
hahe nedtiorasisk mlolegaln ae |selt:¢tech from onst othamees efothe rg(mtatonsisting of

h SSi n t
= B8 C prckded TEh"BRp0Ls BRETEOKA SoRelT R, OB; they ENA, an
t mlngMucﬂmmde mhidhrspedlﬁd:allglaﬂbﬁdlzesitbehem&DIﬁAd)r eompreh&nntgereof or

(a termning a | evel of RNA encoded by N

gé%\%dﬁﬁﬁb PRdY SFingHE $Rditondp e REMEY 38} éﬁl}ﬁ’ rﬂ=§A gENerRying an

t emdpligidhtton plo@hctRifank CDMA Be@pleinéRtafOR RNA, dl8an amplification

representlng a |l evel of RNA encoded by the gene in

bisesrchef thegBNAcont r ol subj ects not having col orecta

cancer; and (c) applying to the test data and to the

negative control data a mathematical fornula for

175. @meﬂateiﬂn@l@nﬁmwe i ndi cating whether the |evel of RNA

q%’(%r ¥)lo ?%arg feé?/éx{herem b%ﬁgogﬁglteq? Er{)%xu éhgt%rteenl tzest subject,

bhmdd of hunan contr ol subjects not haV|ng colorecta

cancer, .wherein..an in tio t.he v e t hat

of BUEriai54 RRAC afi el St B mlootiemp gt tehuibh pvherein
suh¢ a6dleic acld gloRcule h@@el&d‘i&i fMebneObr MO eNGedReuPYorslREng of
gene in bl ood of human control subjects not having

c i egitcafied e rCLEGR) grrss (NS ccamplemppmteny &%MA an

| 'df%bﬂucﬁ&tth@%&n%b@&ﬁ@illzlhyﬁﬁm%@é' to RBEDNA i bmPRYRnt thereof, or
col orectal cancer hod of classifying a human

tébQ RNAj saderastringend ¢anditiops,t @ pramer col sepablel ofc genseating an

t r I
SRS RS SRR RSt PRI A, o apiyaion
alwmmEtgﬁhecDNAblood of the test subject, thereby
generating test data; (b) providing negative contro
data representing a | evel of RNA encoded by the gene

176. A esbéydeh edmprisirgn control subjects not havi ng

col orecta ncer; and |, pl.ying to_the st data _.
o0 S P logdgarPise Wegri 5 Bl el in peia difprent st Subjet
fongul a for generatlng a val ue indicating whether the

| evel of RNA encoded by the gene in blood of the test )
bapaated pycleie gwérmqlm# efirach &véllooéfsamh feame eé@aswca Fherein
gQﬂcenﬁaelt?|a9f?idm9fecﬁ9\r/l£§elgaéﬁ frgtn . J)Ie lrﬁt)l% t%glhﬁ n31st1ng of
col orectal cancer ereln an in |cat|on

t FENAt brcoded ey ain Mléng@mteobIINAt h@nlglementary lbd othe BNA an
t Q%g%rﬁ%ﬁeg%ﬁ% h'%fcth SRE: 1? %agl %rgblég‘ %?s th Eﬁrﬁa crﬁ%f.g SF comp em[e):nt th%reof or
nabe RANVAN gndm:l stnegetml canditoas, @l psmef isets camblet et generating an
subject as nore likely to have col orectal cancer than

to not have colorectal cangg . 75. The nmethod of claim

68, 69, 70, 71, 72, 73 or 74, wherein the determ ning

of the | evel of RNA encoded by the gene in blood of

the test subject is effected by determining the | evel

of RNA encoded by the gene in a bl ood sanple isol ated
fromthe test subject. 76. The nethod of claim68, 69,

70, 71, 72, 73 or 74, further conprising determning

| evel s of RNA encoded by the gene in blood of a

popul ati on of human subjects not having col orectal

cancer, thereby prOV|d|ng t he negatlve control data

. R I A o



108. The nethod of claim 105, wherein the [evel of RNA

encoded by the gene in blood of the test subject is
waledoeneisned as a ratio to a | evel of RNA encodedr/iB009/005782

ACTB i n bl ood of the test subj ect. 109. The net hod of

clal 108 wh [ o d
R BB b EOh SomplemFhanaly REA) o inpfmptgeation
eﬁﬁ&ﬂﬁdohﬁeﬂﬁmﬂuin bIood of the test subject are
determ ned via duplex quantitative reverse
transcri ptase-pol ynerase chain reaction anal ysis of
177‘RMth@&gg&gm§%u@ne gene and of RNA encoded by ACTB.
10. The method of claim 105, wherein the set of one
abwomsrreorg bled spraplgs whereist cash blogd sample isyEama &t et subject,
fro@ the group consisting of ANXA3, CLECAD, LM\B
PRRG4, TNFAI P6 and VNN1, and wherein the | evel of RNA
bbami@(detdd byclcih ecigemiectudﬁ ol ecaddth@ﬂalctokieampbtfrmm bjtestsubjest, wherein
" b e BomBish b i€ soidefs R tndor 02 SRS i Sopsisine of
cIRNm &ﬂd&ded/\/rlerr ahNLMNB1 ex¢at, ODNRNAoenpta&céedarjomot the RNA, an

gene in bl of the_.test subject an he | eve NA
o Gty 3¢ baks PO HTB I B Seido (BLDNASF eppigment thercof, o
dah&rriNAC dnddrastid® Xcoidaidht,t 8t pNRer Q¥€IcaFable of generating an
transcri pt ase-pol yrnerase chain reaction anal ysis of
RNaMpdificaagpieguat il the DN gomplemeptaph ko B\ (pd | amompplification
11%0dulbér (HBEBRA of claim 105, wherein the set of one
or nore genes consists of PRR&A. 113. The net hod of
claim 105, wherein the set of one or nore genes
RB and PRR&4. 114. A nethod of
178'§Q%§ n%%}%ﬁm&ﬁ er a test subject is at an increased
a) twekor aiort blolod garaple wheieil eachbbed saraplatis fremtaodifib@nt test subject,
gen ral popul ation, conprising: (a) obtaining a test
| e of blood fromthe subject; and (i) deternining

b)aarl iedleted Blic1ERIAciE MEAIERIE Shkach BB BROARamBle(FRIMARSt SBRt, iwherein
the test sanpl e of bl ood, i) conparing the |evel of

Ripe By éaldblgﬂol&wms a%lefdec% P PRion moEs @ipthe jgroug eqpsisting of
| queA efcolib @"Aa dodd¥ BN A efing lgmglﬁg'rkr % the RNA an
sanpl es of bl dod; and % concl udi ng t hat e subj ect
i oligenugheofide whishsneqifi lyélb'bh@msng theot N A or abmplegmeat thereof, or.
r t h ra t f vel
crnE R, bt CFoBERT BndBRE 2, biifled sef SIS PineHlitie an
hiag‘(péﬁcathmnpmdudtl’tﬁ thoeDNA cemplpinestanf tdoRDAJ .and Idm. andplification

<P ogh eéﬁrn1n|ng whet her a test subject is at an
.ﬁk?é%% d"¢ of having col orectal cancer relative to
t he general population, conprising: (a) obtaining a

e of . blood fromthe subject; and (i)

I
179‘%8?&?ﬁ$ﬁ? 9FRISIEYel of RNA encoded by a C-type lectin

a)tiTEIr M dré Blobl sé&npl@?@’ﬂ%m@a(:ﬂ%ﬁ% @mﬂl@ n@frbxﬂ at(nﬁ‘exteﬁtsltest subject,
sanmpl e of bl ood (ii) conparing the |evel
erf®dded by the gene as determined in step (|) mnth t he

bj a(:ﬁV?AlatQ(‘i m‘ichéc %n%?&%%egf egé/h 1thQ 61 ﬁ@gm 5% o]’ [eg ect whereln
sanpl es of blood; and conclu Ing that t sdb
| sthfatluqlfnc |an!drreal$e\de n$ sﬂecméd ﬁramm g Qrcxlnoreemﬁ the gctamcemswtmg of

e.g i f vel of
enco eéén%g % tbg geﬁgﬁf‘?q H’%R @Ng archPQ g’fe “{?%38 ﬁlg RNA, an
h Ioggetuctebadle which specifically dilybisdingsl te shead DNIA @0 domplefmentAhereof, or
nmet hod of determ ning whether a test subject is at an
i ncreased risk of having cgliorectal cancer relative to
t he general popul ation, conprising: (a) obtaining a
test sanple of blood fromthe subject; and (i)
determining a | evel of RNA encoded by a interleulcin 2
receptor, beta (IL2RB) gene in the test sanple of
bl ood, (ii) conparing the |level of RNA encoded by the
gene as determned in step (i) with the level of the
RNA encoded by the gene in control sanples of blood;
and (b) concluding that the subject is at an increased
ri sk of having col orectal cancer relative ‘to the

o R I A o "




150. The conposition of claim 143, further conprising
a nucleic acid nolecule selected fromone or nore of

wo b@9ogessop consi sting of RNA encoded by one or PODIE2009/005782
genes selected fromthe group of genes consisting of
A L o : Bl, PRR&. and TNEAI PG, cDNA
b PN e pingel e, w20 ARBE T, e 6Ehine an
c cmyllficetidn  prodn@adf, tharDINA gomplehreatante RINA hand an amplification
speci ficall bridizes to the cDNA conpl enentary to
tﬂgoéﬁﬁpﬁéc¥ﬁg%broup of genes or to the RNA of the
group of genes under stringent conditions, a prinmer
set capabl e of generating an anplification product of

180. ffiest EURRISEHent ary to RNA of the group of genes,

2P GinGEBdott sGbleO WhBreftFLlich bRlod!shifpk ol a differeNestWubject,
the group of genes. 151. A priner set conprising a

afd rst primer, wherein the first primer is one of a set

NOHLRE I ratin n.amldfication. .
ofin B P R o o OB LR e M AT ok Sl ey ere
thaMiXialeiogaid modaedleas sdeaed frpmi oreror nidre fofitlie groep sesistdg of RNA

ri ' is o of a .set of pri capabl e of . :
cAeHE by F Vg Vh et P PR ACSTRIFm BRI R fhe N BpRROligoniclCotide which
speRiTRbRYRYBraizes t® tHINDNA oeR6MEReheht/there¥T\Nr kheJRNA, urfdér stringent
conposition thereof. 152. A Erlner set_conprisin

g a
conditigns,ng iprigier sghearabls efngeneraping ap amplificationopredugt of thecDNA
c&hplBhERERSo RARR atbi hirhcat i on

pr%dugt ofOcDNAQ%gﬁg%g%gﬁggﬁgpﬁgugﬁgégghgﬁébded by an
ANXA3 gene, and a second priner, wherein the second
r r X . . .

181. 'g]éénfggt asly%}%féxrgg r?ngﬁ%f Igf?lg%?s?loﬁe%#og% Egd,o egeﬂi@%qgt %ul%gct is being

sareampdl Ementoagopal cancRNA of encoded by a TNFAI P6 gene, or
conposition thereof. 153. A priner set conprising a
first primer, wherein the first priner is one of a set
of primers capable of generating an anplification
product of cDNA conplenentary to RNA of encoded by an
ANXA3 gene, and a second priner, wherein the second
prinmer primer is one of a set of prinmers capable of
generating an anplification product of cDNA

conpl enmentary to RNA of encoded by a PRR&4 gene, or
conposition thereof. 154. A prinmer set conprising a
first primer, wherein the first prinmer is one of a set
of primers capable of generating an anplification
product of cDNA conplenentary to RNA of encoded by an
ANXA3 gene, and a second priner, wherein the second
primer primer is one of a set of prinmers capable of
generating an anplification product of cDNA

conpl enmentary to RNA of encoded by a PRR&4 gene, or
conposition thereof. 155. A priner set conprising a
first primer, wherein the first priner is one of a set
of primers capable of generating an anplification
product of cDNA conplenentary to RNA of encoded by an
ANXA3 gene, and a second priner, wherein the second
primer primer is one of a set of prinmers capable of
generating an anplification product of cDNA

conpl enentary to RNA of encoded by a LM\Bl1 gene, or
conposition thereof. 156. A priner set conprising a
first primer, wherein the first priner is one of a set
of prinmers capable of geney@ting an anplification
product of cDNA conplenentary to RNA of encoded by an
ANXA3 gene, and a second priner, wherein the second
primer primer is one of a set of prinmers capable of
generating an anplification product of cDNA

conpl enentary to RNA of encoded by an | L2RB gene, or
conposition thereof. 157. A prinmer set conprising a
first primer, wherein the first priner is one of a set
of primers capable of generating an anplification
product of cDNA conplenentary to RNA of encoded by an
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