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WD 2007/ 073220 PCT/ NZ2006/ 000343 PROGNOSI S PREDI CTI ON

FOR COLORECTAL CANCER RELATED APPLI CATION 5 Thi s
wappiiocabon cl ai ms the benefit of New Zeal andPCT/NZ2006/000343

Provi sional Patent Application No. 544432 filed

Decenber 23, 2005, which is incorporated by reference

her ei PROGNOSISIREDECYION FOR CHL O CESENEANEER

This invention relates to nethods and conpositions for

deternining the prEENRGED éﬂgﬁi) particularly

colorectal cancer, in a pa??g%g. pegﬁfically, this
Thigeplicaiden eleinstthe bertefit bfiNewsZeahind Peowdsibnal Patdkse Appli@ition

al t he. prag | s of cancer, sych as
NG 331 Bl DB P 98T Syt Sroetrned B aarenreercipgn is
enBAGKGROUND OF THE | NVENTI ON Col orectal cancer (CRC) is
one of the nost commobn cancers in the devel oped worl d,

and its incidence is continuing to increase. Although

t he progression gf arect al rom beni gn

polyp to adenona%ggiggpwilgﬁﬁnfiﬁ&gﬁbﬁituqied (1), the
Thioirventiar relseseotisethods aRINGnibsitdas ‘féladk‘%eilrfrﬁtggg #Mprognosis of

est abl i_%g nt of netastasis are |ess we
CaneeB R HAUHTY aelereptabepmisen &n apatiente Spesificallyt thiR@vention relates
rept e [ i-co- . pat hol ogi cal st age
to JHE 1R8I gBHE Tl K iR PO Pgpgfel it
coloneatpl cahcer,rmatd@nprognddiit aighamadsel y di sease stage al one
does not allow accurate prediction of outcone for
i ndi vidual patients.-If patient outcones could be

predi ct ed nor éggyggﬁg#M d be
tailored to égéid un er-t#%Q??ﬁgﬁgg??gﬁggbdestined to
Colaspetplseancesr(CREris bneaf thegnos Sopatonenansersiiothaakyelopal world,
surgery.al one. Many tenpts have heen made
and §s ﬁggﬁ%}?"ﬂ}g sty ?%gtmaﬁ%dgf@fh%&? fRecBiosEstieR ek gofprectal
carficeffrokdbdnlign Slgitd ¥deiBmb 16 i tna 19 SHIESuREY gl'g,n@lle olecular
proteins or gene nmutations with limted success in »
evendt fatlgncingo gﬁ’o fapsitiom fapd negtaldishipeyt. ofl metestasiqyare less well
I he i.d jfication. of sets of . .
und 0P 3K preo S T e AT SERFUD doPn e B tinico-
pathblogicebsteger ofadiscnssat. thd linfe ENEHREH, HAPrRLAY sBRRHl edatafent.
U arﬁg}ﬁ.of cancers, _including CRC (3-5), but
“ﬁﬁ{ﬁ’& (§Pas8 1Stage glnnefocanat allqve ercusate iprrdiqsiondefmutcome for
ind¥AiiA phiiQfis. ; dd b RS (8
S0 W o YT B LD s
coudd bs saifared &y avioghunder¢rsating patietiscdestitédoelapay Or akérs@shting

t Q 007/ 073220 PCT/ NZ2006/ 000343
pm%%ﬁ%%@ﬂgﬂg@lﬁ%wﬁ%%%W§F?¥ﬁV 90 f f erent researchers
using different array platforns and nethodol ogi es
(8). There is a need for further tools to predict the

Mapy s¢fe@pisshaye heen orade ttaidentify ararkeFhidmt pledict\odinidaboutcome in
' t hads onposi.tions, kits, and, )
G, MR L L e SRS i e Alons i
limiipd csubdesalihytefind @F gsrogdostaN@RImAOANOS! | KIidBAKSS SechhBlogy
4&9 I n, %%%Ngrogn03|s and treatnent of cancer. "SUMVARY
enapies thede poRf sets 9freaes called dassifisrnensigatires tat eorrelate
iR Qhkdeuitomet il i Lfied ta be
Tm differentrally g&%:@é@gﬁi%‘gﬁ%ﬁr%z}%dgﬂaa variety “of cancers,
includimgr ERE r(@+5), bot mnathddelogicaioproblenhingd s€lackf of A8APEndent
can be use 0, gener at e pr.ognosti cs si gnatures,
v 33 et i LB P verole TR D). o NBEbHEer. bt dhautghe
abilithe oPr ElGEsRty/ABnfHires OlP 7E4IR!  JudTMY  Hale 2aRh! Q0L - 1013
%ﬁe individualgﬁarfers ggnldifferentﬁgpfymgg%rggéeg’Imor
dependi ng on whet her the tunour s recurrent or not.
The accuracy of prediction can be enhanced by
conbining the markers together into a prognostic
signature for, providing fér much nore effective
i ndi vidual tests than single-gene assays. Also
provided for is the application of techniques, such
as statistics, machine learning, artificial
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20 to the prognostics signhatures to generate
predi ction nodels. In another enbodi nent, expression

‘woevElgsnd the markers of a particul ar prognosPCT/NZ2006/000343

signature in the tumour of a patient can then be
coapqrinng afddertidieg hydlifferentreneueters sitle dfepén arrb glatforms and
m &gﬂgsiss In certain enbodi nents, the expression
evel ogf ﬁ%‘e mar kers can be established using 25
m croarray nethods, quantitative polynmerase chain
reaction (gPCR), or immunoassays. BRI EF DESCRI PTI ON
There ipHERFgdJoRE theyiteols e pradicthe prajmesis ioedlordctdl cancer. This

. er e . cific enpbodi ments thereof and .30 with
mxgeg}lg{l eﬁ% el‘ieg % | %]P%(g? GOPRASIHORS EF‘@U 1‘%85‘19? cbased, on
régroutic batictr BbEkeks) §pociiRallP LHIBERL ' id i
P prognosti c_ si gnat %l)res fa{l%m 149 ﬂl\lg%d‘fggf ng&i(é%zz)ﬁﬁgfrs]gﬁ%dm

thezrogmesiy and treafnented cancer.cancer  (CRC) sanpl es. New
Zeal and RNA sanples were hybridized to 2 WO
2007/ 073220 PCT/ Nz2006/ 000343 ol i gonucl eoti de spotted
arrays, wth a SA2AVIDEARYSOUTEHETNVENIYORd Vi a | eave
Inong» out cross validation (LOOCV), and then R
iHERPTbofimsnts 4herg 6 govided @omy af snarsershgenss idensifisi o be

di : . bridized to,.
R B Ko 20 B AN D Bt B NRE U Bl St of
gendsacarObe\Vysedntd ghremte nutegestentsighatiads, dabedisyg two or more
L.OOCV u%iéng thﬁ' PIZ ﬁgta set, Figure 2 depicts a .
MR SAPRAT B Praistip e prpgrasioneefeolqrecialdumonn nla natigat.
with patients predicted as high versus |ow risk of
tunmour recurrence: a, using NZ 22-gene signature on
The aglividnglunarkers sam Niffepentially esprebsed WepergliigFor Shefhaethe tumour
o S e on 85 10 tumours from DE patients;. c, . .
s RedBndy, TRty B PR, Tosts eRliBteLbY Pombings the
mapiairs eiplettier dnto EpBERGAO Signansé GRADEIVEIMAEbORLE nife L8 ctive
, tUH‘D rs fromNZ patients. P-values were cal cul ated
indja \‘?g tesfe thayy singlereepe sassaysi gdMse Brayédsidcios ia the application of

VBRI £ I Sp - ' se.fr.ee rvival ti . .
tec e U R Bl AL SR Ottt Sind g mipine
to therprognosticusigatares toagenssitd) gredittioB In@RNe InNAofHep BRbBainent,

and Stage |1l disease; b,

on Nzlgatiegsvvl h Stage || . i
CXRIESHY ‘thes ’-ﬁ’ﬁé‘??élt‘ef) & PYHawlar Brogrosiz sigmetushinghejumour of a
patiinf&sh thén BE GppHeads tﬂekﬁeﬂ&ﬁﬁﬁﬁSdelf% QUE e ﬁfégﬁggrﬁolgles

predi ctive value of signatures of varying n S for

20 prognosis of colorectal cancer. These signatures

deriyed from10 repljcate.runs .of 11-fold cross
In (tfafy e p%‘#.ne%%cﬁlereéﬁeﬁ%g? L@V%QE%'FCIHQTE?I‘F §aR e gstablgshed using
midrogtgat attivds! hguantiddtiveUSpslanbade | i ; - frea
. acr oag? replicat gs by thes%o?% I?%e.caiﬁ% eltaegﬁu(%gl QIP(%R)’ o
MIPRROasEYsss- val i dati on, genes were renoved if the

fol d-change across classes was < 1.1 (for the

remai ni ng sanples not renoved in that particul ar
BRIEF )ESCREPTHONOPAHE FI6URIES r anked using a nodified

t-statistig, obfaining a different set of genes for

eachf Sreentgn i degqrined withgeterence ig) spesifia epbaslimeyets dereof and
with YFefefcdodht Botd0)in Wat&: const ructed for each fold.

The genes therefore may differ for each fold of each

replicate 11-fold cross validation. Figure 4 (A):

Sensitivity (proportion of recurrent tunours correctly

cl aignrei bddepiol & Hflow ebpe showmgniebmethofiology for producing the

/8] ure. Fgure 4 (B).: ecificit rQportion
pro ﬁg A ﬂglgﬂlr%esc%??leiEWElmo@cﬁdyﬁg Pgégét? colorectal
canvért {CREYPSatples. NUNBRT Zhla8NTN A1 GARHIE € wer il%’#rﬁ'

(O: Clégssifipcati on rate (proportion gf tEVnDeErs i#d to

correctly classified), with respect to nunber of

genes/ signature. The nonenél ature applied by the
statistician is as follows: | refers to Stage | or

Stage Il colorectal cancer (with no progression), and

IV refers to eventual progression to Stage IV

VAN NN N™ ] NN v ANy PN NT ] R I ] /AN S AP p—
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of colorectal cancer, in a repeat of the experinment of

Figure 4, except with the two genes, FAS and
woOBR7resmved fromthe data set. Figure 5 (A): PCT/NZ2006/000343

Sensitivity (proportion. 5 of recurrent tunours
oligonvudeatide spotied afrasesd)mﬂw 2D-gers pigasitutOpidd R viRfleave one out

I TN RN T CER NN e

a?&?@@t ddt® sBuNORfmAL RM‘%}?IEQ %}é" ncﬁkéw{ eAﬁiy‘n@x}x[ arrays,

S|f|cat|on rate rootlono unmours CoO
wigh ad8igene dignatnig prode@pieaa LQD(EW]nw thefi independently vahdated by

a Figure 6 shows a pairs chart of
Ii%?@g%%%£ s&e%ﬁﬁﬁﬁ%r of tinmes each gene appeared in
the "top-n" gene lists, i.e., top 10, top 20, top 100,

and top 325 as descri bed in Exanple 17) using three
di f flagwet2 denigtsld KeplpeMaien amusslqoob diseasd-fresi svgvivalhm® with

paﬁérﬁlgl b%?% n%d[ & @gﬁ%%fspg 1R gk %ﬁém;? i %ch’rre:t}aea%%?iég?\&:&—gene
sighaee ioh eldi9; mﬂmudsﬁﬁhﬁNzepatﬁhts b)) ubiRGiIE t1r b%?gn‘ﬂﬂ]ré 8 55

S La %& upon which R is based; see reference 39)
2 ik L PR, Zsrgoglmﬁaﬁwné@rwﬂldaw atit Powbom from
DE P& bet
ti&ol%%?%%am; Bl e IR bn B bumGE R N ofienss.
P-vilwasavere calonliatedasing thalpgaanlEiegir e 7 shovvs the pairs
chart (39) of top counts (nunber of times each gene
appeared in the "top-n" gene lists, i.e., top 10, top
20, Figie B08piddd KaflaRR C e@g@p&g{
"~ usi ng@%}r ee p(ljl ff er%ﬁt fil l?zaﬁaﬁg%séfaﬁgés%gis b ti'nZé with
pafiegs B@d:mteei asvhlgh sasns fowetisk dfl jumafuip yedurtonsd: af osid} thee2D-gene
corr.ection. fa roi he denom nat or
N#o %rl%ga{]t glerétf fv‘é@té {I&ﬁﬁ\ﬁgﬁi eaﬁ{: Sﬁaéﬁe'éf ysyiestapld-gene
Dliaﬁ@m@nga&rﬁs @ith Stdz8 Tl andaidod ) gREEr | cal Bayes
as provided by the "lI'i mm" (10, 40, 42) package of
Bi oconductor (12,40). DETAI LED DESCRIPTICN
Def n Ct h bi ng di t s of the
v 2 Sholh, B BRRIERS B, B SRR BT yhnGhedetins for
progoosis detolnieictab nancef. 'E‘Eefsﬁﬁzlglﬁmesl‘i@éxeld&nva_@ﬁoﬁﬁfmiaephcate runs

rs to nol ecul e that i s associate
of &Eiﬂ?.mwlﬁ@m Eoghepkeats Ufo)d walidhtionarup e ubrotsdohy the

Valg%%%a (E)l%aéﬂzzo PCT/ szooﬁ%f)%%%@ By t@ %"lmléerlﬁ eact folt of the

crogﬁwglrdabb@,cgandewemmoaed rf tb:eftﬂdmha@emercfss abr®stwas RNA1 (for
roduct ng a '

the dorBibing SHEPTED ot Remaba e Fabpatievigh UL dbe et siers then
ranlaéd usmagnh il fidPOARDkiC, &ftaégiri?% ol BffeleRtkelBE géﬁ%k F§1%3ch ¢, and

products, or any ot her i ifying nole suc
cla%wﬁlqrb B8ing éh%wpdmgeb@ﬁwliercagﬁm goomee leonstruekeat forl each fold

ct | n the
THERERE Mokl iy B 1Sty b AR RTI A R pohecvaon
F1gmec4 €AY Senﬁmqe@m@rﬁ@l of recRBRaAtMoERUIRREDS Ma%?ﬁed), with
dlscloseg er ei particular, the full-Il'ength
respech o puaser %’ffﬁﬁne%{ signauese diigweds (B)a n§pq'crﬁ;giwdm®ortmn afimyon-
I b rk £l eof
N R R R RN SR g e
Flgu@né EEC) prdgssifitaiion mate Keropogtion” m&mbﬁecﬂjﬁﬂbﬁiﬁ’ed) with
£§) 0% rker Wi t h a{ﬁlered e pressmnthat i's
feS%F§ YRS QhigEResLSighatyre.¢ fhg pomgp 3%%%@ lied by the gatistician is
as fOLIGWET 1 Biferls AVSEackiTls!
descri bed her elglre1 I‘ﬁgﬂ&ggﬂag&r‘:&ﬁgg&ﬂﬁgf@ﬂfﬁo 5?0%&}%Emnf‘§md
IV e eventuskprogressionta Stage Bé nwsastsest ed with
prognosi s of colorectal cancer. It is to be understood
that the term CCPM does not 15 require that the marker
be specific only for coloréctal tunours. Rather,
expression of CCPMcan be altered in other types of
tunDurs i ncl udi ng nallgnant tunDurs The terns
prognostlc S|gnature S|gnature and the I|ke

a o . o " - o s
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20 determ nation of or prediction of an event, for

exanpl e the prognostic outcone of col orectal cancer.
woher7vs®20f a signature conprising two or norePOBMNZROS/000343

reduces the effect of individual variation and all ows

for a nore robust prediction. Non-limting exanples
and 9, while

set forth in Tables
noansg?ﬁ t%a V@éﬁﬁpggasegp%ﬁ B’ﬁd’@i‘}ec(’fsﬁlgr?él!@? & the prognosis
fsflorbQAIt k&% n
0theor25 Q%ﬁfgkﬁﬁgf tﬁ€0f§g§§§mnﬁﬁgéﬁPﬁg&ﬂ %8%£Hggl § two
gengy, FASand ME3,rembesd ﬂr@aé‘.he datwset. Frgurd £6A): Sehiitieity (proportlon

ofgSitent Ly ERECTH iadslisl vl B5Ree B iy o ngy ignature
gmﬁtﬂ (Bi)E | S’;Stfzﬂtfi t@ﬁ)pmﬁdiﬁéﬁndﬂ-ﬁhﬁﬁentmo%ﬁ ecﬂy classiﬁed),

‘predi ction net is defined to cover ade
Wil Fespeelt tyarumbes ofr genes/signatyee. | Bigue 6f (Gt at Chlsmﬁe.?a,tlon rate

e |.Ci el | i.gence nd data
@@ﬁf}%’% %/\fhei cﬁ Oggsang ec{l ?atsgﬁg e iR aT5PRRli 49 gwmber of
genexdegnatarbese are di scussed further in the Det ai |l ed

Description section. 5 WD 2007/073220
PCT/ Nz2006/ 000343 The term "predi ction nodel"” refers

SRS RS O MR s . o
appqrar@dne; @:?ﬁ’qmbetﬂ’ gdatealittedi. eh,etcfpl 0o, totpUE(ht tdpt H)OtS &nd top 325 as
consi st .o rene gene actjvity In tissue
degahgi L Bl 17) Bripe P SiFefhet aprpaisAbmathodnproduced using
th€ R AtRGEA| coRBRERE pRALLENDIY) | ; ;3'[ aé@ﬁfcﬁﬂ San;]%lz?aifple 17, below.

(recur”rent 5°or non-reéecurren of eac
@@ﬁhs nesteibed dmhy Beckeed at, on (Hdir treatizsiohytha S Language
one of

N R, GRS B BB 08 Sl co
as [iefihed bhlth‘é idiagohaldiccbbtaih fhie- RatterPp1B€ B@@ve%httﬁgé'e o methods,
proportion or percentage to be interpreted as a »

anﬂp%lgﬁvrqaéylﬁWm&@spﬁm@m@aﬁ@nmm@| hood that the
unknown sanple is recurrent, based on the neasurenent
of MRNA expression | evels or expression 10 products,

of Figpetishows tleopdisahan (3D ofgem esunts (huiniter B KRRWRach gene
exgct defails of how these gene-specifi

sanpl . . Th
P@%u%ﬂgé’nt P&y egeéJSnlEﬁtfhéff st @Pp]f(bdGEeZQzItQlelOﬁh ead |t@m§25 as

de t
R0t B TRl 17 Rl R R AL, Y S e
W]éqmgn rtest t (44 he(brdeest. (m@ﬂ&nsng |asm by-hoc "copectidn €ictot'in the
"sel.ectivit ssification rate", when,
de’; Pprey o T o%é ﬁﬁﬁf &3 SVaiAnER 1 §<Peh dalsolr appearing as
sighifiRahty kh® (c) TePlircal BaPes R€prbPldbe iy ae “1&%{59 10,40 At% ackage
nmeans_the proportion of truly positive sanp es F
of Brasopdustor g} 2@t ed (by the nodel) to be positive. In
a test for CRC recurrence, that would be the
proportion of recurrent tunmours predicted by the
DETARIED ODHSCRHECEIONNt . " Specificity" or 20
"selectivity" neans the proportion of truly negative
De@ﬂﬁﬁP@s that are also predicted (by the nDdeI) to be
I
BeftRO BB clial s bPfhe ek B8 15 GBAEC Shll R, GEES Broviae
soqmr éfc:ﬁmmm of tertng usedhareiqur r ent by t he nodel .
"Classification Rate" is the proportion of all sanples
that are correctly classified by the prediction node
Thé Derrh NahakerPesfeld 6 2T mBRGAIL! }(ﬁ%} 152555'35151'&1‘3%0 i muvely or
"anti bodies" and like terns refer to I munoglobulln
quakitativelyl with drrdpresenea fladgplogichlyplembinesomoEximpks of “markers”
i mmunogl obulin (1g) nolecules, i.e., nolecules that
contain an antigen binding site that specifically
bi nds (i nmunoreacts with) @n antigen. These include,
but are not limted to, polyclonal, nnnoclonal,
chinmeric, 30 single chain, Fc, Fab, Fab', and Fab2
fragnents and a Fab expreSS|on Ilbrary Amtibody

1T A
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WO 2007/ 073220 PCT/ NzZ2006/ 000343 al |l cl asses,

subcl asses, and types. Also included are chineric
wanvi7mast2es, for exanple, nonoclonal anti bodi B6TMIZ2006/000343

fragnents thereof that are specific to nore than one
inglyde e @olynuclgotideasunhiese gene lon gema Sampmen RN ARMRNA fragment; or
a|ncludgd are I|d antlggd shark, antibodi es or

BETOBRRs mekidie 2 mafypepi 13 % REptides QHgPRAPEde, rptsin, or

bRID FrafRsRr bbeny elaRily :
prthat fgﬁt pi ca ?hﬁthar2%?%???@35%§R§%ﬁ%rﬁgﬁhg‘mggqﬁahﬁwng
molePelgyl %‘?%Cﬂscmuboémvwmanﬁb@dmcﬁaglm cahether padibdldigwtly or

iR BB nE R PP omER s R s of the nvention

incladg itronuidledtide klisencés (£2S GefBatly E&%ﬁbﬂ@e% ) 85 diR1RED BErein, in
secretory roducts at abnormal |ev suppression or

-lergthi seaneneant @Wycqghng WnMe@g aowlfragments, or any

“ vasél}%sﬁmm%gg %b?o iR Srue%r@I o[ Keé(ﬁ%ér?(’%g Hg@“‘%f%&’ﬁans

such as |l ynph nodes, etc. Specifically included are
such as, bowel (e g., large

coloreq%gﬁ) ancers
N of o @ oreeiela Fancin PEREROSHE, mFisker? corf-CCPM. family
merErOkGet Bla MAAGCE With zﬂ dé@é@ré‘sglgﬁ at G a§ %gla{:egrx%ﬂhg%glcular

rectum and/or anus, enoc
progndsisny.gal a bigherc bu di@vmahb&lmondi&f (rectgre,ncs @ vaneks, as described

cl.oacogeni rci.nonms), nelanomas nphomas, and
hefeif? hp Xébtdgé?ﬂﬁ? ﬁ%&i@flmmﬂtemgl% gtidpba gswsiated with
pr@énob@&ﬂ'c@lcﬂéctﬂaéaﬁbé}o N2 s ﬁf be ﬁﬁ&e@st OF A ek teE? ?I()lcc%es not

may be associated with partlcu ar types o
reqwredhﬁethe magkes s SP@Q)ﬁC erbyrot eglotegtall amoura.d Rratlma,&;xpressmn of

COYaRE: T SERRIBR Iy oireriprdie gt kBl

adenocar ci noma) , hyperplastlc pol yps, hanartonas,
juveni] e pol pol ypoi d carC|nonas pseudopolyps

The; tﬁ%lhsasprogt%g? SIEBRYBNE S sigmere, alitd:ﬂ?e likgy rfer toss zscu off tveb or

e N
de‘(cﬁmmatlomai]‘ or lpeedistionc o tue d:veﬂl;c,ofor aﬂifﬂeelthe\l/(\ptb@l@ﬁb%ﬁté‘ome of
skin opl aki a

is | as, adi at ed .ana
co Oﬁ?%ﬂi u e\fefr?e?l%%ﬂﬁ‘}re Bemeﬁseg ave Q&g@fe markers reduces the
effbétifr ﬁ@iQi&lQP{/ér@tloﬁ%ﬁ' AIRWR ) for § ARy 8[§(Pst p o2t KB 1iffiting

human papill omavirus. I n other aspec cancer nay
exa;eplas CBMsdre wit forttomsEdblesdl, 2, i'z,amd|9;1mhiﬂe nennmtmmles

et's disea eni arC|n o0l .30 )
of FEfLRtE PERERRR oot THBLARARISS o 4 SeiSEL AP, heren. In the
coAT ¢FSthe Presenttin{éioAN tdfaden X €% 348N one, 2Pk lehdiSwo,” “at least
hrases refer to a gene marker whose expression is
&G teiSa@letbie markern iligtedrin @y Ipevtistilar svte(e.g.nany sigirterc) means any
dition, specifically
°n§:§rn anagﬁc ﬁ%gﬁclt:lgflor b Biherilied. ' 2" 2007/ 073220
PCT/ NZ2006/ 000343 relatlve toits expression in a
contnpl supj ect (E g., reference sanple). The terns

The fearm “nrodistionanethed eisdefined to eovsr thedirorder genpistofimetberlst from
theHidMsUt&tatiOfics! PBKind fe‘éﬁhné‘tartgﬁ&;l%t%ﬁf en(fc'et aufa tgfam}un Whlch
same condition;, In recurrent or nonrecarrent droe
carpbe wsed d:cekpeslfyvlatﬂnedltn(gfmnd@ir Thesserre HBw@dsed fifrther in the Detaﬂed
D grollfenﬁglon A differentially expressed marker may
CHEIPEORFEHAM activated or inhibited at the
pol ynucl eoti de | evel or polypeptide |evel, or may be
subject to alternative splicing to result in a
di fferent pol ypeptide product. Such differences nay
be evidenced by a change in nRNA | evels, surface
expression, secretion or other partitioning of a
pol ypeptide, for exanple. PO Differential expression
may i nclude a conparison of expression between two or
nore markers (e.g., genes or their gene products); or
a conparlson of the ratlos of the expression bet ween

p..




10

15

20

25

30

the sane marker, which differ between nornmal subjects

and di seased subjects; or 15 between various stages of
woOher79as®0 di sease; or between recurring and PCT/NZ2006/000343
non-recurring disease; or between cells wth higher
Tlmmnndmduttmahedm rgfes| tofthe 8pécdiic nathebRtivgaRodd) Qib%hed by
2 b{ssue a d .dl se e tls(gté specifically cancer,

PRETRG & Prodretion magthod e ¢ ¢ollegtien of data yf5yths §¥%mp1ieﬁ detad@ctherem
subR dhtaCGiAol f ce

in the tekr%%gttr%ﬂ&ﬁ%arsa%e ul %1f‘g°eé1)9( %?!é{é |ontysgg?? %lgs %T(Sn Trom
regarrat gnd inos-r@mpmtsmlmctp} oaheet patientsndor Whith 20 elie@b@urrent

I1s | whi ch h
or i Peysild g oy Siele riiofine YuoB aibiroap bg absbindlagiossicy a
samipleo] unkndvis FocdirbhAderseiths és%é%{gso&foﬂéﬁﬁeﬁﬁéﬂdn%curﬂh‘? or (2)

term "expressi on” includes production

males 4, prodplibisticipredigton fiot.yprogudedeither amrommiudm OIJbﬂtenthébeto be

inBAAGE o e B ool [RTReREN 6f uilBowm Sample
is peduyreal thaskel e ¢ind abakiterdBnt RNV mBIN A @R freSioR q’éx;elsOGr @kpréssion
appear ance of a detectable nateri al

nd t ‘%e
pr%&%gc Pg? Rectiiedisolsshonodigsnes, Poﬁhe uelxrmm mpléeThe exact details

Of%gwl y' [Hépe%%@rég E%e% fy&%peppés%nl Jn?s{] g )réglgpjn%d to pr%ﬁluce classifications and
pr @mbﬂpep pradléctions Iamodlepdndenn foarthe kpeazific ﬁaécﬁalﬂ%n{si Kethel |p‘§ed1ct10n
me’&ﬂ 59 Wi t &t‘g aéo of the term "expression'
%98}'&%11 bi ndi ng of a binding Iigand,
such as 30 a hybridization probe or antibody, to a

Lgene o[, ot her pole/nucl eotide or oligonucleotide, a
S%Qﬂ“% pi ISEQCIB‘FI% pr Gelictivity d.gavelritc]assificationerate”, when applied to

o A R R e A,
“Sdmshm@r’ Z]&Iah@ﬂhe bksfortiG et ra§ p631ﬁ'9é EhE18s ihOlre afég p%Hz%d (by

h m*rgqqobl ot such as a Western blot, or on a
206 thBlZeZPPSﬁ@'F/ Nez 2098/ 100 6B Brecurensy, that whyldR@Rhe proport1on

d hi et LM expresg »
of &}ne it d y| s gﬂ%g [%1% b {h rﬂo eI:] -Fﬁlérrx{_)né épemﬁmty or

“selaetipity Smemts thchplte@bniod of t@ll}dnegdﬁfré E&xﬁbl@?@ﬁﬁﬁé 'aEB predicted (by

thr(ﬁ)gol d" ar n;gd 5 mterchangeabl and refer to
edqlltode f{?gatave edpstifer gheseswrrnseisis ¢auaips tthe peoportion

of RRhMW t r I r S ct
T e R R AL
“Cllaéﬂiﬁ%ﬁ@n d?aate’*l'isethe [pmps)hmhd ofiell sathplesl e acteedrreetlytdi@sified by
c@cﬁlé:t%t Y t*lt establ i shed are derived
Xperi %ﬂ?%ﬁ% PLAHPOFTINF CLPeg¥ek es such as t hose
descrl bed in the Exanples bel ow. Depending on the
prediction nodel used, the expression 10 threshold may
As gged; gereiny “aniihpdios” mndklike mrm@rqur itg iiyunoglobualin meotéculsm and

mREALELY Yo porls B Db UGA G, G5B e, e e

thatregnthia aeanttgen aghdiny %1t81thutf’@pm:1ﬁbﬂgf Bind® WmrhthSredBY with) an
result in.a lower sensitivity. Therefore, for any

antigfrenl Bse dnelids, dutgaemot dmikdcier pobigtinals mpndclanel, ushinderic,
18 &ftn Mess| thy h ener a

Sméachl evengt h?%%?es%enm £ gjm%n{s %Fga ﬁ%v ?‘@0\4%55&%1 library.

Anfanﬁyrmbleeﬂcsarelatatceanﬂ b thdedlesses Igﬁ,lIgM OEA L IpE, and IgD, wh1ch

xreSS|on Id for uation 1s well Wi t hi
diffg ot 5 e St febss chiin et . th qmplwﬂqn These
mcluﬂ@ B@cﬁ@é&@aﬁ%&éﬂ ¥@dh as ]ECHS 85671808 ofher O ’fﬁé‘e fr?% tl may be a

survival for at |east years, nore pre
kappg ghain gr ¢ dambda ohaist Refereacealrginfto anumodhesaﬂﬂud@ eyﬁa&b’rSnce to
20 followi ng surgery or other treatnment. The term
"mcroarray" refers to an ordered or unordered
arrangenent of capture agénts, preferably,
pol ynucl eoti des (e.g., probes) or pol ypeptides on a
substrate. See, e.g., Mcroarray Analysis, M Schena,
John VVIey & Sons 2002 M croarray BIOChIp 25

— .

— ~ 1. P Y.
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A i gonucl eoti des, such as single-stranded DNA probe

ol i gonucl eoti des, are often synthesized by chem cal
wortdtads220f or exanpl e usi ng aut omat ed ol i gonucPeoNzZde6/000343

synt hesi zers that are comercially available, or by a
allelpsses, pubdlassehend tmt:hoAﬂSO in€luiéd 20 QRirkerd2afibodies, for example,

I%Tééol}llz OOGD 0034 {ééﬂ in vitro expression

PRI eTPefuibat arg specifie femereiian gne source,

. @gi‘bJ n‘aous%n& Rénfiad s&fiRncel N ?uﬁﬁéﬁncﬂﬂle& T lc&‘lﬂéﬁcf gntlbd’&?&n shark

used in the singular or plural, generally refers
anfihgdiesonpangbodiesaucl eot i de or pol ydeoxr i bonucl eot | de

whi ch nmay be unnodified RNA or DNA or nodified RNA or

DNA. This includes, without Iimtation, single- and
Tlféctelﬂmhf“cﬁhdiea’f’l dedl“daderotdNAefen €d Hiidaerivd g :pﬁyméleglcgpé&hﬁlém in

stra d ons, single- and doubl e-stranded” RNA
g:gﬂ@'c}llagvl@rameddmabnmm emrm@atcmwn growth.

ci 'aﬂd e RO L oRGe BB 5 sttty dndatesi

si ngl e-strand
interferencd with thd m@’nﬁd fumetoniag bf ﬁe@hb@ﬁﬂ@d:eﬂ? ghlesR o %K%ﬂhnes or
i ncl uded are - |pIe stranded_regi ons conprising R

othstia SEERBY hPiRietngt BRrormaby deviels, csunpyessios| gteazgareation of

oy AL Y o 2t AR, s

invasionopf woireuntig for etistizts Hssues S Chrgass, tsuth a3t gehphasédes, etc.
Qr..unusua ses, .such. as inosine. The onnucIeotldes
o HElaRT 35 bl irech et piedise BT RGO I gnal,
and sRMIRASRSEs. OF Sense or antisense sequences. It wll
be understood that each reference to a
"pol ynucl eotide" or like term herein wi Il include

. f :
Thb ¥l oneBP L oh SEMENGES e iRpLEH the It prdll amagg and
espesiailyh edendvarci®ingdss ah8 @Ay Ohlsd GREREE dc%rcﬂ&ﬁié ‘é@ g., ¥quamous

protejn sequence, or fragnment thereof, and
cl Oﬁ%ﬁgﬁ’% | SFrRERAS ROGRAS).| flanoEEenymakemass yand @taxcomas:r Jipidermoid

tide
her ein t% @% SH% %?la(nr\%rgﬁhﬁlg) ggfﬁgﬁga{?eﬂﬁo mS#U%Sé fhe cancer
maméiewsmciajecbwrthl paitioglaptypeeofpolppsasidtiter lesislsyoe Bkdriifle, tubular
and |i ke, ter,. are not neant tolimt the am no acid

adehiomasy, JEbYIgVillREs aleppaat, (erfat i Whoglmdwara eplyps)s villous (e.g.,
B n t u h

P crand T hat T ihch rofr, AR Eatifmd) Micidie oivos,

barmartemaser juvemider giofypsyvi pollypiond | cedeinotnes, f pkdudbp(flgpd;l l1pomas or

ce,~was _wel| as any r vatives,
GRS DR o o SR e b sl rtatea
cormﬁtﬁihscﬁublﬁi) Bs CardiRels SRldreHE 6 PRutzl1REh S SjiRIréine.2 TRE Win¥r may

30 good qutcome (e.qg., likelihood of ['ong-term
be gggogiatedh yor axmglat thb Jhraun distudas, orracpatcd anelsldnrienkoplakia,
f a SSi
lyn%ﬂﬁsg‘}égﬁﬁ)gﬁan ‘gé;n%g ult Qveg d&e{l&é’ f’%%? egl ?{é 18, con%yloma
acunﬂﬁatema oc Mampapﬂlmha}misy In 8thep §Spfebt¥ ethe C&HRPMa$ be Asociated

tﬁgﬁf @com‘-) i ncl udes a predictjion of disease

wi al Gefl parqinoma, exgamammary Paget'sdiseass) clogpegenisr caréinema, or

nmﬁ%? MBRMYI regression), or stabilization. 10 WO
07/0732

20 PCT/ Nz2006/ 000343 The term
prollferatlon refers to the processes leading to

nere size o n er nd, can |ncIude
The agﬁg}'eél Y EXRESSE ,8? gbtquren u SWrﬁSS?%g?% kikeplrgses, refer
to a gﬁilérrﬂﬁkbloﬂ’ho@r&pf@h@ﬁ {Pftivated td_ Q%l%ﬂ' 3k }]cg)g)e?ﬁ%ve? a subject

refers to quantative polynerase chain reaction

(¢.gag Sfoﬁeemler)tiwmg ® eongdithorp | specifipal PORNTer snétnarecolorectal cancer,

Quantitative PCR, J.W Larrick, ed., Eaton

Publ i shing, 1997, and A-Z of Cpantitative PCR, S.

Bustin, ed., IUL Press, 2004. 10 The term "tunour"

refers to all neoplastic cell growh and

proliferation, whether malignant or benign, and al

pr e- cancer ous and cancerous ceIIs and tlssues

o ' - . .
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ordinary skill in the art, and generally is an
enpi rical cal cul ati on dependent upon 15 probe | ength,
woasedtionsp2b enper ature, and salt concentrati on. POT/NZ2006/000343
eneral , |onger probes require higher tenperatures
ve ﬁp exprassigrin aigontroh stitgec{o.g!, @Efefned Ssmple R dThOwehs also
bridi zati on eral |y depends on _the

m%?‘? PGSt “Biore, PUERIOBNA %00 Valoch o bigher b owes level at different
stapesolf e BArAs )éoﬁdlﬁ@ﬁ‘diﬁ Réfrddk ©F Hoh- %_(ﬂr?eﬁt agé\éésreo Epﬁ{] bells with
€ higherthe

bel ow t heir neltln tenperature.
higheg ras doper dessis efip nibgyy e diffmentidlly eipadisedMasied may be

el éellkr;é[;cgg% 8%' %\)@?gﬁ gl}? W%E&gg%kveg 'S aetpil:lvqe dg level, or may be

subjett ftwaltéﬂilaﬁvé'l islivhg 6 lradultv B b EMPREAL Wo ?r(;dﬁmgldl Such
gen

to nake the reaction conditions nore st |
differgrages A dheaevidensed diys asQilangfd di thN@l letetsaisuefacen dxpression,

se QRO befiidiid JITRRBUOCHRY ol cn: ' rot ocol &

in Nblecular Bi ol ogy,. Wley InterSC|ence Publ i sher s,
or "high stringency

.%t;l995%l 25 "Stringent conditions"
Digfgregial peession anayainplyde)2 arpprison qfygxprassipy beiwepn éwplooynore
m (Bl e e.for shi n
s O psmet 87 o B Bl RIBRE Tt ol ARt or the
expriessient betiveastwodirumpronerkets (cstl) héies (ﬁtthéjg)%ené Poducts); or a
Lo denat ur i agent durlng hybri di zati on, such
corgghrigh o, i ifi %‘emE ProEssserh Produels 4By trgnserigisirHoleeniides) of

theDsakiie RRikare vifER oA ey Ondifial [ fhgl
pol yvi nyl pyrroli doné/ 50 m\r/ll s&é?adrﬁug g{ssp%d ({?S%as?? gubjefts or

betiiqen varis ptagesoof thivissod idissassh oo bethesen Fecurtihs and modh-recurring

50% 5X SSC
OB et 5 SRS Be 0) P, S
nommwmt&d(@ééa&d&)ssue Opekifieafl) ShikiBy, Rifrcgﬁﬂé&zﬁl?ﬁﬁc%r ﬁ%fe%tlal

Denhar dt' s sol ution, sonicated sal nmon sperm DNA
eXpretsiony Fagiudes phothnromtEive0as avell 58 gudlititjve, GliffeteES, in the

e O S S oS A R0 ot PSR mrfecitgpone, for

- exdnglegmirchal and H&é‘aseﬂ @kllQwe dinfyhgacelld iviHicl hﬁi’&ﬁl&ﬁ?gbn\é@ﬁﬁerent

conprls X SSC cont ai ni ng EDTA at 55C.

disegyp guents %19 ‘}‘S%ats? Sagesnor el avith; differentdgyelp of pr@bfﬁratfqred as

descri bed by Sanmbrook et al., Mdlecular Coning: A

Laboratory Manual, New YorKk: Col d Spring Harbor
Theitesss “expas@@iond rinclidss prdéudtion afspolpﬁuolmlhem gnd pblypbstides, in

pari Y pron R A8 dee A S ropts g Povien i, and
incHEe< thelgddwtioMf a pﬁﬂy;%?ﬁd@éﬁco@fad BPARaLs! &fi g%hé 'ofiggltﬁton of a

conditions is overni i ncubation at 37C
gengo ppd ﬂéﬁwamﬂﬁtﬁm@ iofig: detggatio muderial ss&iatQE@ith1SPresdlon. For

[ ium, citrate 5 nmV sqdi um
exahﬁ) at 2 ﬂ!hfﬁozjj C&gg(l ‘i"&%‘i’é 3%9“31131 %‘ﬂypeP@%'P"lypeptlde
mtedmm)napblyﬁe.ﬂtlﬁa-trﬂcleaﬂit& ﬁ&rd&bm ordBO Ak SHhcRIABAKRMin the scope
al mon, sperm DNA, f ol | owed vvashlngthe filters in
f the tog@cexpresyent- émth@rexamme isthe bipdingof iadvmding ligand, such as
Eﬁﬁﬁ&ﬂk a the te rag.ur |on
R engtlﬁﬁ?l tééls.et g(g %ggid rg) t% co%m b’flg?lgoude or
ohggm;dde(aglep raopelypdide esrgi I'pre?tﬁrﬁ ﬁ'hgmbmtk and Tfh@ Vﬁuﬁﬁidﬁ%ﬁ & the
ention V\% . unl ess ot herw se

biny lﬂ’(él I1 g}e d%u%gﬁ Biensiy, atSE%tl‘ﬁﬂ agggroglfrawneq:bﬁg}dlzatmn blot
sucRia0la0g¥rtiidri Mistd b 8n a8 GRAFRIHIBIN gﬁﬁ:o hqﬁgs?ém blot, or on a bead

m cr obi ol ogy, cell bio ogy, chem stry,

are within the skill of the art 20 Such techni ques
are explained fully in the literature, such as,

Mol ecul ar Cloning: A Laboratory Manual, 2nd edition,
Sanbrook et al., 1989; A i §onucl eotide Synthesis, M
Gait, ed., 1984; Animal Cell Culture, R 1. Freshney,
ed., 1987; Methods in Enzynol ogy, Academ c Press,
Inc. andbook of Experlnental I munol ogy, 4th

N N~ ~tI 1. 1 N -~ 1
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Description of Enbodi nents of the Invention 30 In

col orectal cancer, discordant results have been
woeprorexdo f or prognostic markers. The present PCT/NZ2006/000343

i nvention discloses the use of mcroarrays to reach a
arfay; meby PEBnadalgiiois inahuded ovittiat thertemme “éieRiond dPSHd €nderlying
bi % gfr)m %E@CI fic prognostic signatures in col orectal

S (21605 S ®mi croarray-based studi es shown herein

indicate that particular prognostic signatures in

colorectal cancer are associated with a prognosis. The

2 \ihetoarny mmsommrbshzwomm‘a&ﬁned expresivn thresbeld” are used
| ents at  high risk of

m{reg‘%lu { ée%hgfe é%?h Bglal ker \ip (question gpside which the
pdlyduelebfid® br 0;5019}%%)@1&1@ rs)érveg_rh@ P ReABkvd F&‘a?l&;r' f?ﬁ] PN §GSival

for markers for the determ nation of disea
withayh pges recugenes:  Bheathiisholdiwidl e depiendion (d)ndhe predictive model

[ udi t
coBER SR R RS R L L R e
the fEatanplesebelus. MDdpefiding I S fRAIHLAImBHLINIAE the expression
cancer, and can be used to

]gg$05| of col orectal

th’r%ﬁ &2y esieh neachisye aagwimuny %ﬂ@ﬁwﬂaw a”ﬂlamyslmumfspemﬁcﬂy, or
foS Al hRSn i 3. Qs st.a

col orect gﬁglte%ur s ggfsa%ﬁﬁ%@toﬂ”r%ﬁg sdf prFgpP %: gﬁf@@%%ﬁbdd
mayhh@ setpcachiayepaitinoans ewmbrs,Thutkibis Ay @¥RIEES hABwaf Sensitivity.
ocrfted Wit h prognosis af t he, cancer. The present

Wit (P REEFRRSFECYOodes chpicahstydies grillgehased to set an
exﬁl‘éﬁ‘dld)fﬂ Gtedtid]dl ARkt Qeherd 2dRBYE the ﬁlgl?etst <’élér%l‘uvrcy while having a

differentially expressed in recurr
mifpal cgen rate nfhecddtomdnationn of dne ermessiﬂmerhg:ehdd fooany sitt@tlon is

1 d, Ta 0 for a set of colorectal
can(':]ig?l&ger%ngﬁ\ggqg qlﬂ?ﬂfﬁéﬁ@% : 15 A decrease in
certain colorectal cancer prognostic markers (CCPMs),

for exanple, markers associated w th inmmune
res Egﬁ dam “lpng-teran wayiveld ippsed heminite oifar topruogradbsat least 5

[ d d | i kelihoo

G oF L BB e fIRATA el P etenly BT & et 4p years
ﬁﬂkmhngengabrﬁaﬂﬁemEmﬁﬁmverseIy, an increase in other

CCPMs is indicative 20 of a particular prognosis. This

can include di sease progression or the increased
The itk i< v'C RAER tof

coF%éegggﬁaggncer Abdégﬁggggfg¥1§@§%§%§é@%§ﬁ%&mtofcqxum
aganks peefetiably paynusieatides (g ypdbes) @ pelypRplides diya substrate. See,

€8s %aognsag QALIEH¥S& té\ie#érgn%% ngfeé( <& pat bt Scrtolélllrrrzl)}l;I }r3100h1p

TediogyaM ASchnhNe@, FARMNPEEIRER S'z@r)?]' Guf&f ?EIS ASNA
or nore saqgles fronrpatlent (s non- 5 recurren

Migrgpey Retul Y Baudssadlohn Wiley & Sorcse 20@4phmel PRatein Microarray

Tegéﬂﬂgkﬁpskggﬁg %Eedp&ﬁgﬁﬁﬁgiﬁcs%ﬁpﬁgflggnlggels in a

conpar ed to sanpl es fronrpatlents with a known
out copre the patient's sanple shows increased or

Th‘aéf‘é?ﬂea%lé’a’ne%s%dfé’ isferoio arolacleptide, drpivellB@ probe or primer,
S AR n recur enc

mcﬁlﬁg%agg%gﬁsﬂt i ve ngéogln o%ag&)&g?eor &%u&@é%ec idgs S’f?ﬁ i QE%‘M@'

stranded npbommwicotides, f RN paDNanthybrﬁQ,lTpinﬁ ﬁbﬁlﬂ% stranded DNAs.

.expr i,on of, one .or. nore that is conparable to
OngfHTRRBIGH it G S1Bide CHated PEPATRBRR. &) goRIespdes, arc ofien
synﬂﬁa‘éizéd Rh&HRAPI r u

likel yvrg’ . i npl |I§eez;dtl (g%ls %%V\%ﬁg%oy%%ﬂ%?{hm &IQOEuCICOtlde
synﬂ@mmzzﬁ%/am G81Bner¢iglly \aveiiahle, comaity| @ svarietye of xqthes siethiods,

| evel s of a prognostic signature conprising two or

nore CCPMS froma patient's sanple (e.g., tunour

sanpl e) can be conpared to9 sanpl es of

recurrent/non-recurrent cancer. If the patient's

sanpl e shows increased or 5 decreased expression of

CCPNB by conparlson to sanples of non- recurrent
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conparabl e to sanples of non-recurrent cancer, and/or

| ower or higher expression than sanples of recurrent
woanrar322b hen a positive prognosis i s inplicatedI/NzZ006s00343
. one approach, a prediction nethod can be applied to a
ingluding i vimmpeaxipesssion fspsteme xacquhlsindrt ecqhaivyies, 6ihd GRBMssion in cells
ang%trl ' neolS in Table 1 and Table 2, in order to generate

%aPéSHf ¢ctive nodel. This involves the generation of a

prognostic signature, conprising two or nore CCPMs.

15 The disclosed CCPMs in Table 1 and Table 2
Thetiemme fpolenystestidel vehengeédin the singhlarrar plera, generafignefeatts any

i Chil sign res.for determni,ng the prognosis_of
PR AR BB R R S T, PRSP R R o
DN Aeat iRdified0HAA toy, DNREC i THiE iﬁ&ﬁdek,ha&thbuﬂmﬁgtagbﬂ, single- and
parti cul a positive prognosis can be used by "a

dos‘alﬁrsgﬁadq?igbﬁéei% iachdmg snge-ardbhdouble- etinded segions, single-
. . t i i ! -
anl 661 L Gpbd BT n@ A el PG o WIS g dvions,

hybrid tosolgul sueontiprising DNY 268 RNA thit @%PHel dREIEAlranded or, more

- treatnents. In_addition, a_patient can chose
tyRifallie (AOHPLE- ARG O IpRBHe Sitasrcand donble sergade segions. ofAlso

indMRANPS {ripfe- @c:fl ?}eg{i@ns%omp%gﬁie}?m%? ﬂﬁx%lr%gg{ %&%P DNA. .

can be détecte unour “trs t1Tssue pr

- SpetiBeallynipoluded layerpiRNids|ec3AR| @8, gdnoatiel DNAR)| 81, arfefridfhents

sanpl.es, urine.s es, Q. faecal sanples, using any
ST 4B tririe N b QWA el coraniogt of oo moditied bass,
sudt &8 feitigtel Basdd! bO@RMKGhIERIskd Quctp ine 4R tHofyRlub 6
. or antibodi Zs rai sed agai ﬁsltlct%ﬁﬁﬁil?ﬁ'e@.gtqogﬁvhwh]?é&%eg%ﬁhe
mvgaher chateadompass ¢ndingaF yonmydinge squues@ng er asnsea b aAtisense

f pr (on. of ca plurality of. 30 Ms.in the form
selnGC IO Shofabr o ity Peftaer oo nghaucieotide” or ke
terpi; dgieint vall Singhdk e filBled uShdest & tobbrl B T,

4, 8A, 8B, and 9), the sengﬁtﬁéﬁtyfgnd accuracégtgﬁgﬁmnm’
denbyabiypo F ¥arignts theieof. ncr eased. Therefore, multiple

mar kers according to the present invention can be

used to determ ne the prognosis of a cancer. 14 WO
“PSAPHPLIOT,3 22 Qs TierdIA2 Fers GG@B%goﬁ'dpﬁdé,g)?ﬁH&,C&} proeinigaence,

the use of(%rch'ved par af fi n-enbedded biopsy material
or dragmen thereods apg,do ratwally qepuning, senombipanty Rmthstisr ot somi-
yrERahbIBE M Whet oi?gp% l¥ei e €arPlmino aci
° bi opsy mat%ri al .eerfbi gfléﬁoqggﬁ%taetai\iﬁkééﬁ\?é ?%f&g{évaglra 0 acid
seqipfdecrfematureliy odsarring prateinumnoltéuds Upohypeptidt”, antldike terms, are

exanmpl g, ,.vi.a,core. biopsy or fine needle aspiration.. In
notgme gl&t g)l Fmits H?cfl@fnoRf{& i%eq}lgtlﬂeatf’eg‘ef fORPIStes ingliye amino acid

sequBiceeoP 8RARY-16@AE Pholbd i3S UR WIEGd IRIErstOdd HAE eRA efnce to a

. hsolation may be perforned by any technique known in
PalyRePHAe” orflike teray deystim witldneluds e Hulbjemgtht seguereepas Welhas any

fr i.rat one aspect, the invention
R ST Rl oL C1 g & prognosi o, e g
the 10 Iikelihood of long-term survival of a cancer
ent vvithou%?the recurrence of cancer, conprising
T

at i . hs ! )
Th‘g@f’%r RiOgReRis tsterton mrsdicton phmedicefougnpanes forrpzemple, a poor or

r ' ' S ducts in a
B e e Bag TP At bRk, SRVALS, RSPk Roh o poor
outedree, inolpdes sispredictia ef reddpsqtdiensdPibeiession ¢4.5.ptan@fr growth or

th[ei.r rc&gucts in She sanple, or of a reference set
D0CZSIARRYOT; TR SEFSIRCE) o PARRIEY =% BPEEYS BFPEHPEaLeR 004 puicome,
incRBEL b prédiBiRe of Bisch e rééisﬁaﬁg@%s ! afsegggrt‘ge%r sthffisP MndHoration

nmore markers listed in Tables I, 2, or 5, , or’is
(c-g-rfemguraggrssiomper sabilizationof t he prognostic signatures

derived fromthe markers listed in Tables 1, 2, and

5, or the prognostic signatures |listed in Tables 3, 4,

8A, 8B, or 9. In further aHbects, the expression

| evel s of the prognostic markers or their expression

20 products are determ ned, e.g., for the markers

listed in Tables 1, 2, or 5, a prognostic signature
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expression products, e.g., for the markers listed in

Tables 1, 2, or 5, or, a prognostic 25 signature
wdeoinoesk2br om t he markers listed in Tables 1, BCTaZd006/000343

e.g., for the prognostic signatures listed in Tables

3, 4, 8A, 8B, or 9. In an additional aspect, the
|nvenL at.es to an array (e.g., mcroarray)
O‘W'HPI ?Fﬂﬁgfaﬁ%? iR é%ﬁliedﬁ@c?ﬁﬁ?ﬁ ]eaqhgg ﬁi@ inageasewd cell sizoroz cell

nuifChEd cn GnoludePbnd e MBIRKEES thindhfdr é:glll %rggﬁ? ?%r%?ng esis,

2, and 5, , or a prognostic S|gnature

inpggyations and wetestasin Tables 1, 2, and 5, e.g., the
prognostic signatures listed in Tables 3, 4, 8A, 8B,
and 9. In particular aspects, the array conprises

7ﬂﬁDEMﬂu Rt desQPARCT difdisn n i t
- deri ve:‘;‘l(i fromthe mar kerfgfsl ?)sglgadﬁel&ﬁ&Tgﬂﬁh&afé o%ﬂﬁl }g& Sgon as
eﬁqnbgdgfor exagaple.ia PGR Sephmisuiec QuamgitativerRER | . Wt &drrick, ed., Eaton

R O e A A AT

conpri ses pol ynucl eoti des hybridizing to the fuII set
of mar.ker s for the markers listed in Tables 1,

Ths tegp ‘dumepr” régf-‘gés to oy neqplasie sigHogomth sing maokifeesgion, whether
ﬂi . or._ 9. or, .t hese

o arg?1 Iélalg?/cg) : 'bgméi’pohy n LF%T 8%%%6%3 aggﬁa%:em&lf)ﬁé? ang tissues.
ol i gonucl eoti des, and the solid surface on which they
are d | ass, for example. The
pol yﬂjﬂjé'& d‘ééﬁg}l&“a‘ﬁ %&%‘r regetienst i tsadily rdemm@abfe biieone of
dﬁaellrF'edkﬁl 3 ﬂQ’J & ARPde ﬂﬁjy fbcglg %fné)mlﬂ%ula{lgn cﬁgendent upon

Iength sequences, sequences

prabedgpathyt washing temperabmp, andesattscontdrmtof.. T geiiedll lohigkBprobes
| |
rodi e s Bl G R P s e e HioRGE drobes need ower

telﬂlpekﬂhteh.o Aty eididatiog 'g%ﬁérﬁﬂﬁ 'déffén\ﬁlon fhie Ibilitfl ¢F deBatGAIACBNA to
ecurrence, while a | ack an increase or decrease In

rea@% Sxlgno Fomplometapt S@@i@sm‘re rresent dlEFaM emdionateat balow their
melt RADE et KGhk 8, %i gl{e.l.h éﬁ& VI V&gy&ﬁ%r%qn the probe

cer recurren C
andDhﬁnhdmsabbscqmanlcarthe aipher &ﬁﬂ@lﬁdV@&rﬂpéraNr@Xﬁﬁéﬁ bah be used. As

gﬁ; hat show statistically significant
a r%ﬁ“ﬁf 8ﬁ‘?‘§%\ﬁl t5lafiye temperatwses weulddend t(amabd thgyreaction
coritibnAthevé s eﬁa WHREloWETR é?‘gl{lyégqggs::,s?&ob ﬁ%@nﬁe (@ gqslgs and

Descri ption gene Ot her ressi o
explanation of @mgaxw qf }ﬂbhdlzaﬁmmsuoﬂa aedoante. gl ielAaResd et al.,

rel 10154 M 002396 nallc enz
CulB B ‘?E‘ﬂ?&' Ik & Sflexs! syfise $yblishers, (1995).
dependent m t ochondri al 80000147 209397 at STAT1

AFEX- NM 007315, e;gnal transducer and Hs. 470943 NM
0073%1311%@’[ gendiions 'SoF3high $EReE yacenditans?, af defined herein,

e BRSSP,
example 0.015 M sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl
sulfate at 50°C; (2) employ a denaturing agent during hybridization, such as
formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1%
Ficoll/0.1% polyvinylpyrrolidone/50 mM sodium phosphate buffer at pH 6.5 with 750
mM sodium chloride, 75 mM sodium citrate at 42°C; or (3) employ 50% formamide,
5X SSC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8),
0.1% sodium pyrophosphate, 5X, Denhardt's solution, sonicated salmon sperm DNA
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A MB7935_3at ,200887_s_at, AFFX HUMSGF3 A 16 WO
2007/ 073220 PCT/ NZ2006/ 000343 Gene Symbol Af fymetrix
weebwags@ene Description Uni gene O her EXpressPOTRZo&s/000343
| Ds Access. Access. Genbank n Fold Access. Difference
(50 ru@’rabs@/l% P08, mﬂdjoypdeguanmﬁa@w 320, wid9adratt 42°C in 02X

g A R R Bhabtl O0005 ol o S S7 18 'quggved by 2
Bt 12'5% mé’%%%f Paiib EDTRESS 270519,

204780_s at, NM 152872, AA164751, 204781 sat

MR AT i WUSERD AP S

et fahg Mdolectiier. TRAGE: BEAGH5E8BoryOMBRua 120838 % o8k at ld Sprin § IéIarbor
argi ni ne/ serine-rich 2 B&54869, " 200754xat 1

Pf@%Fl%é’l g@ancluderthe nsg o weshingssatiar Rads hybmimtlog COﬁdmons .

ErBAanTe MQBEIRT B SRl AR)en, SR Z AR e
Aroemnplb |ogﬁamﬂe%téllywl31@@ﬂﬁ&ﬁld&ioﬂ§“\1b QR Taht B At $7°C in a
nt het asge. Hs, égsé%)ﬁz NM: 001071 53 C10L1 218748 s

OR\foRRESIRE: 3 rpepdds Y5, S@e(biﬂi mMé‘)TaGlbléasthBisodlum .
SR8 o B0 3 S BRI 10

sul{xpd 2008¢/68 denaitrefivhBRDknon smmrmam; foll@kn%d b@ﬁﬁisﬂin@ the

o 8 S S T i e o s

thi‘% Al%ﬁggégmgﬁﬁ?&%lg%gggath 012280 og%tglt%%&‘ﬁs SE&{QSrpmbe

lengihhandethg like. 470586 AF162666 0.59 CXCL11 210163 _at, NM
005409 chenokine (G- X-C notif) Hs.518814 AF030514, A
0.15 211122 s _at ligand 11 F002985 PSME2 201762 s_at

Thé\ll\gﬂ)_ﬁ&i’c&li}f [hot maRaNEn{dios OWE] displdR4a8ikss WIMPRRE 1i%d1cated

cropai n) actjvator subunit Hs.512410 2 (PA2
COIB@PB ﬂ%Ta ciaphnpsgics ﬁmgleawmmm&sz&mch@mgsmombmnsechniques)

nu&i'%bﬂ)ﬁ?glér? Qeﬂ?&gé‘:&g bnf- Iﬁgchemlstry, which are within the skill of the art.

Such techniques are explained fully in the literature, such as, Molecular Cloning: A

Laboratory Manual, 2nd edition, Sambrook et al., 1989; Oligonucleotide Synthesis,
MJ Gait, ed., 1984; Animal Cell Culture, R.I. Freshney, ed., 1987; Methods in
Enzymology, Academic Press, Inc.; Handbook of Experimental Immunology, 4th
edition, D .M. Weir & CC. Blackwell, eds., Blackwell Science Inc., 1987; Gene
Transfer Vectors for Mammalian Cells, J.M. Miller & M.P. Calos, eds., 1987; Current
Protocols in Molecular Biology, F.M. Ausubel et al., eds., 1987; and PCR: The
Polymerase Chain Reaction, Mullis et al., eds., 1994.

Description of Embodiments of the Invention

In colorectal cancer, discordant results have been reported for prognostic
markers. The present invention discloses the use of microarrays to reach a firmer
conclusion, and to determine the prognostic role of specific prognostic signatures in
colorectal cancer. The microarray-based studies shown herein indicate that particular

prognostic signatures in colorectal cancer are associated with a prognosis. The
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conpl ex, subunit D3 MPP5 219321 at NM 022474 nenbrane

protein, Hs.509699 NM 022474 0.74 palmtoylated 5
wWOMKGEIK365 subfam |y nmenber 5) DLGAP4 202570 Bai/NARA06/000343

014902, discs, large (Drosophila) Hs.249600 BF346592
inyergiongun 188606 treowsod tgidentéy qpiatitets atioh ek offredtlrrdee of cancer,
0][20 7/@%PCT%%86/ 000343 Gene Synbol Affynetrix

RETEER g lks GhTAYYEne Ot her Expressio Probe

| Ds Access. Access. Genbank n Fold Access. Difference

(relapse/ non- relapse) WARS 200628_s at, NM 004184,
Thernrpteapinaytion paneides fot oaEkas KB1Hd Heteﬁmﬁﬁtlaﬁ&ﬁﬁ&a@d prognosis,

oM A3EChe R A AR SRR M S0, L
U OGRS USRNSSR TR Y DS o

asgaeigigd with 1beiprggnesisraf c,nlaneptaﬁ camtcx, ang che be ukisl to];ﬁa:dha;edlsease

O Nanac FAICS: Sible il fompaenls Wi oy siges of

colirgital tambamripk ded toSthe 3&%5@11@3@4:@ 3Beht lepscifib phrRd 88 hrker
cell. division, cycle 40 Hs. 428147 NM 015891 0.8

exﬂ’i?ﬁ%?‘bg?“( ypsseciafed i progness of the camrooﬂbq present invention
théP@ﬂofe Jﬁ&el%hﬁfrna g%tngf ggfes'_l%g&ééé 1%%1635 T2 2, that are

09054 s at, can
dlff@g@mly eacprmdm&a&meneﬁﬁd 1817 Becuidvhil S8} tal Bic333382 genes

N 133335, NM 133336 Cl
oullpied 33 5953«7 1 ﬂs\l $5H15 2 et geicohpaestal panagr Broguostic

mailSrs @M)LO%% 0.71 214214 s_at subconponent
bi ndi ng AU151801 protein RBMR5 212031 at NM 021239
RNA binding notif protein 25 Hs.531106 AV/57384 0. 83

: 03 t |\/| 0 0 3562 | ut ly 25
A BESeRa s s s DR SRk AC oMo den rammple,
magledrs iagyociabdd Qﬁﬁiﬁﬁn@é%bp&%satiﬁ ifkREivEOF a Hﬁgfglﬁarb Pf'o%noms

TK1 202338 at NM 003258 thym di ne ki nase 1
Thigscanqigglnde ipgrepsed digelihopd offopnper RoRPBRe Sftat standddrd HB6REnt,

e QTR e O —

of Iaepa:rheﬂlaﬂ( prazhofif) OFidphiah dhclite 4QETQpRAYRREEE br lihd m&'ézsed
NM 001625, adenyl ate ki nase 2 Hs. 470
lik %@f%@itﬂn@e}g recurrence, especially’ for colorectal cancer. A decrease or

increase in expression can be determined, for example, by comparison of a test

sample, e.g., patient’s tumour sample, to a reference sample, e.g., a sample associated
with a known prognosis. In particular, one or more samples from patient(s) with non-

recurrent cancer could be used as a reference sample.

For example, to obtain a prognosis, expression levels in a patient’s sample (e.g.,
tumour sample) can be compared to samples from patients with a known outcome. If
the patient’s sample shows increased or decreased expression of one or more CCPMs
that compares to samples with good outcome (no recurrence), then a positive
prognosis, or recurrence is unlikely, is implicated. If the patient’s sample shows
expression of one or more CCPMs that is comparable to samples with poor outcome
(recurrence), then a positive prognosis, or recurrence of the tumour is likely, is

implicated.
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205996 s_at, NM 013411 NM 013411, 212174at W2312

HNRPD 221481 x_at, NM 0010038 het er ogeneous nucl ear
wole00y80828 D55672, 0.8 209330 s_at, 10, NM 002RBT/NZ2006/000343

ri bonucl eoprotein D (AU-rich D55674, 200073 _s_at 8,

el ement RNA bi ndi ng protein M4630 NM 031369, 1,

A%E}Jﬁ_@ag NM 103]tg70 18 V‘qu\:éogil 73220 PCT/ NZ2006/ 000343
CSYIBR CArT RERTFISICTIREY S8 §1 edtesaste sigheiusncamprisitg:two
orGhHerCEMPISEESInC: FAtRRe s |sQﬁplé“(@.%s.,;tum%ﬁP %%ﬁnglefg@g%é; gcjrﬂpared to

Fold Access. Ditference " (relapse!
sagpleg g recugR8Enon-recuiint @32820If th&patidit ndamglerhoveiiicrésed or

Rl L G L S W —
antidr

I e SkprdfioR 5L EmAlk i
203350 at NM 0010300 adaptglr@%?g}get%gg% ‘S‘ﬁ gt&gﬁe%f ﬁge?‘%f%%m

progiogis 15 impligateh  Ifghe mptian’s samptmshosss ekpragsion®f TCPMs that is

2 UL AT A i
thabommiptesad e @irrent\ghnterStHed Adogitild gﬁﬁgs}‘é is iMY1RRA3d 59

solute carrier famly 4, Hs.546 1390, 0.7
203908 _at, sodi um bi carbonate NM 003759, 211494 s at,

r 2, 210739 x at ‘
A B S IO At td SRt Dot of maers for
exgmplglthe pned 21 LIPNBOOLIABE: Table 132dNMbRO1,08 c2ddrad @skrate a
i.%eract'TgTE{Qtein S&EB,NM 014 483 LARP4 214155 s_at .
pr _’(Y%é%"fi?,- RIS TPpINEihe SERG RSOk REIgROYES, SEEiWe, comprising
twhbf AIFA0CPNMES NM 199188, fam |y, menber 4 NM 199190
FANCA 203805 s at NM 000135, Fanconi anem a, Hs. 284153
AW83279 0.78 NM 0010181 conpl enmentation group A 12

H&%&]fé%é%%ﬁ%ﬂ%?%ﬁ %EFT a(st%gl %%ﬁ%ﬁ%’%ﬂﬁfﬂ%g&%ﬁ (s)e o% markers
to 2b0&hR predictidd ibASGres! Rir' @étéﬁﬁﬁjﬂéﬁfhet ‘bﬁﬂﬁl@gﬁtgig% S oand

Hs, 4187 BC002640 1.2 _ honvol og hl anydononas
establishmg & treatrpgnd pesips, oileasopn modditpk sheciffs. @7 582 Sumour. In

o : NM 024923,, 213947 s at
RS0 R SRR M BTy e i
less dupabive dreatrhentt aptioBls.HA h3gARE phbAIo3R8darObe BsedSHFR! patient to

%1268 s _at NM 030791 sphi ngosi ne-| -phosphate . 24678
de _dg oFgAuUngte; dreatment or to pursue highly aggressive or experimental
treatments. In addition, a patient can chose treatments based on their impact on the

expression of prognostic markers (e.g., CCPMs).

Levels of CCPMs can be detected in tumour tissue, tissue proximal to the tumour,
lymph node samples, blood samples, serum samples, urine samples, or faecal samples,
using any suitable technique, and can include, but is not limited to, oligonucleotide
probes, quantitative PCR, or antibodies raised against the markers. It will be
appreciated that by analyzing the presence and amounts of expression of a plurality of
CCPMs in the form of prediction signatures, and constructing a prognostic signature
(e.g., as set forth in Tables 3, 4, 8A, 8B, and 9), the sensitivity and accuracy of
prognosis will be increased. Therefore, multiple markers according to the present

invention can be used to determine the prognosis of a cancer.
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phosphatase 1 MAD2L1 203362_s_at NM 002358 MAD2
mtotic arrest Hs.509523, NM 002358 0.7
wdebi7orenb- | i ke 1 (yeast) Hs. 533185 PAI CS 201028TAZat06/000343

NM 006452 phosphori bosyl am noi m dazol Hs. 518774

Thenb0266® iRlades 1RO 10d Hf srettiveel paatfixsthBeRled WibRY6HERial for
e succi nocar boxam de

hosphori bgsyl am_.noi m dazol ] X ,
e S LB oo 5 sk nd, igrofoge, B ORUBApIcywubr e most widely
avRllgB1e bypeDF 353661 b o He .

R ebaes, ey 2o, AR oot S0 gy methods
of fgmopy Hisrne /MaoGsYy FoGexamnydy,ntia lconf bippst of inRebsdie| aS@ifgion. In

ClJ DL ni. ge her essio . Prohe IN Access.

ol LI e Home BAEL S5 fnbrdid emece Fapapecimen
of @ pati@it a Aschtion! MabSbe? fdtcimed ar%Me i

t ranspenbr ane errp.2§1)50|—ls.9482873iﬁtM_ 16%%&%80‘5?5?&%&“’ for
expppledFum corgdrensy tissusnardineinegdls agpiGRIce3A4317_at, NM

016426 G 2 and S-phase expressed 1 Hs. 386189,

BF305380, 0.8 204318 sat Hs. 475140 NM 016426 DCK

In 203 3B87echt ﬂlbll‘ih%ﬁiﬁﬁ&eﬁ&@ﬁﬁWhﬂeﬂioﬂ%%r@&i%ﬁn%‘ﬁg%@%osis, e.g., the
1 000788 0.77 DKFZp762E13 218726_at NM 01841
ikg tPRSerpy BErEival ¢lsa sarospationt withauloihe rédirren@e of cancer,

; 8 M_013448 .
o g T bR opbo e grgkers or
e T, ot e A s AT iy
unti ngti nt.er i N rotein Hs. I .
cxpression ?evﬁﬁﬁﬁﬂgﬁi%és‘%@ﬁsggﬁﬁ o dhedF é’g@h@@u@ thgctagmle, or of a
fekenoe ée? 66 RN i - i .
h pseudogene 1 %2 Eﬁoﬁzﬁgﬁﬁﬁﬁ%@%&% %%&ff aspects, the
prognagficigagkeniseing obsn@s agekexMigeBBEOVablesAl, 2N 81,48 26included as

' h DIVPK- | 1 k P15RS 8209 sat_  NM 018170
ok IR RPN e T AR T e
2, #1d)3, 06 B2 prégnblii® Sithaitred 118ikdtn $alibs N, %JA? 888 $RL, 20S

rRNA Hs. 388170 NM 018128 0.75 1 accumnul'ation, honol og
cerevisiae) RRML 201476_s_at NM 001033

(S
In §irBRPY t§ M 383396 A1692974 0. 76 .

B P SR RIS 3580 U bR g s s expression
prasipetsiafe detprepined) @se, for ise MARAE INBOR3BATesl1, 2, oNY 4 Pe6tdstic

g%lgr otecl%-.on(gg_gen%) ZNF304, 207753 at NM 020657 zi nc _

sigpthtseeripd fromhihg gaerkers igied 7 TANED B 5MA 5, 8.2, for the prognostic
signatures listed in Tables 3, 4, 8A, 8B, or 9. In another aspect, the method comprises
the determination of the expression levels of a full set of prognosis markers or their
expression products, e.g., for the markers listed in Tables 1, 2, or 5, or, a prognostic
signature derived from the markers listed in Tables 1, 2, and 5, e.g., for the prognostic
signatures listed in Tables 3, 4, 8A, 8B, or 9.

In an additional aspect, the invention relates to an array (e.g., microarray) comprising
polynucleotides hybridizing to two or more markers, e.g., for the markers listed in
Tables 1, 2, and 5, , or a prognostic signature derived from the markers listed in Tables
1, 2, and 5, e.g., the prognostic signatures listed in Tables 3, 4,8A,8B,and 9. In
particular aspects, the array comprises polynucleotides bybridizing to prognostic
signature derived from the markers listed in Tables 1, 2, aﬁd 5, or e.g., for the
prognostic signatures listed in Tables 3, 4, 8A, 8B, or 9. In another specific aspect, the
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phogphor T 50s s Gy 66128 BiSor élxnwii‘mse il
phosphor i bosygl am noi n aﬁghcosa%m@mgg@ggs@se H2AF¢_

oo e e Bt B S e S o

21485 15 ai Tn (pa1) Hs 36972
DDAHZ 0%96&3571’(@ WEE@%G dmeigbeziniocat NM 024B373EL (VI012008,A | 1.2
f ani 6, Hs. 4 lapirobistse D. 81 el onk@R6iVn

NP of IM@SCshatl rNM@t)azym am'cletﬁldé Phiodihorida®e?, Hs.75514 _ |NM_000270 |0.79
curk1 SURASEEA3: [ Pﬁ AR L IRSSI g Sy 001274 |0.7
%g%om E%)éﬁm %3 5%

cal ¢ annel‘
deptjzdggmcﬂ u A——FAPH—202307—slat NM-000593

MYOIB , rmﬁmﬂ%r Wﬁﬁ%z eHy s . 352018 NNEE8E | BE265996 | 0.85

ATPSA1 ¢as$RIBT38, s supM ; amongp RIPNVpRIFAR):  NUPOS IRAGKEER | AIse23  |0.82
NM 005387, nd&NeapUe) radgicie, Higoch@d7h0 (458088 0. 75 NM

L

016320, NW 137N 00N el Dalidpiambint, 214426 x at,
NM 005483 chi®®hat i n adoBmrplyratigemerlel, |Hs. 79018
IL2RB  BFOG®323.at 0. [3B1_0@BAD 7|GntGleattin ;&u&ym bet (P2t sNd Qadsi8 |0.73
RPL39 EPASL 7630878 \qf d)U o‘s ' eferugict ' al—F A'é 0 13
Hs. #i68410 AF0520 groxin) %ﬁ%y {EO%N
0638 Q" RNA At .l. AS fe'a e—and !—'§.I°7°1° ABOL2142
CD59 (g2 §46 5 y @107(3%@1 Hs.278573 (BE379006 |15
PCT N22006/ X 330 o ‘;) ]mstrl x Refspgq Gene
Desgription %‘ﬁlfﬂ ) > Prgbe 1 Ds Access.
: AcCEeSS- &n anl"‘ A ’/\r~r~acc ffnrcnr*ﬂ (r | RPQP/
AMD1 non 1201196 s at |NM 0010330 adenosylmethlomne Hs.159118 [M21154 0.74
59,NM._00163 | decarboxylase 1
4
GGA2 210658 s_at |NM_015044, | golgi associated, gamma Hs.460336 (BC000284 |0.82
. NM_138640 |adaptin ear containing, ARF
binding protein 2
MCM6 201930 at NM_005915 | MCM6 minichromosome Hs.444118 |NM_005915 (0.75
maintenance deficient 6
(MISS homolog, S. pombe)
(8. cerevisiae)
SCC-112 213983 s at, |NM_015200 |SCC-112 protein Hs.331431 |AW991219, |0.8
212138 at AK021757
BCL7C 219072 at NM_004765 |B-cell CLL/lymphoma 7C Hs.303197 |NM_004765 |12
HMGN2 208668 _x_at |NM_005517 |high-mobility group Hs.181163 [BC003689 (0.9
nucleosomal binding domain
2
RBBP4 210371_s_at, |NM_005610 |retinoblastoma binding Hs.555890 |BC003092,X (0.8
217301_x at protein 4 71810
KTAA0090 212396_s at |NM 015047 |KIAA0090 Hs.439200 | Al143233 0.81
SYNPO -  |202796_at |NM_007286 |synaptopodin Hs.435228 |NM_ 007286 |1.2
GPR161 214104 at NM_007369, |G protein-coupled receptor Hs.271809 |AI703188 1.5
NM 153832 |161

22



rel apse) KLF7 204334_at NM 003709 Kruppel -Iike factor

7 Hs. 471221 AA488672 1.1

(ubi qui t ous)

Clorfl 6

w@ar07a33220 NM 018569 chronosone 4 open readi NgPCT/NZ2006/000343

Hs. 435991 NM 018569 0.77 frame 16 YBX2 219704 at NM
Gene Sym®dl5 93 Hyvettro X | hdfdagli Ng Pt B.bdarilgiof_fls- 38069y MvhO13883& Expressio
0. 75ProiedDs 21 6AB&s=at NM 002225 i soval er yAccdsenz gemandk n Fold
Hs. 513646 AKD22777 0.81 dehydrogenase PEG3 2092é2ssat | Difference
NM 006210 paternally expressed 3 Hs. 20176 AL042588 (relapse/
1.2| FBXL14 213145 at | NM 152441 F-box apd | euciine-rich |non-
repeat Hs 367956 BF0Q/L666 0.83 protein| 14 TNVEPAI relapse)
TMEM11217821155@ _abt NRM 2282 | traénaihd bl €13 PIIRIDANE |AL137654 |0.72
Hs. 517155 NV 020182 1/4 NM 1991609, androgen i nduced
RNA 00717 38— LJ.O 38 at—Nvt
SMC2L1 016?N7 1Egﬂrsl(’i%tg Wﬂger %Zstruc;%g tenggoey 5B TR (o444 0.65
0. 82 NML9812B Hs. 50104(§,:ast 3 il 5 s | at NM 005690,
dyT i Hs 550499 ——NM431_062, NM
CONA2 %4[1184‘ 081287 %wf@oozss | ut ei niEEBHG7 HENMEWAZIG |0.6
VAPB  ALO4D2H® at1. NM 904789 neV AN (vesturonadiabd OP|IR. 18762C EAX®@E720 | 1.2
SOCB6 214462| at, NM OpE@Rnspppinesscntedf Ccyt okine
Hs. 591068 NM 004232, [pre#nBa@gn20 at silgnal i ng| 6
EXOSCY ( SOLA626NV 0/NiB 87503 CERAROmbABeHndt NV iI3ABI0] aizse3so |07
cen §1 | 8 3| g Sz 4O
TRIM2S CF G%gg g&%wﬁfl\goa:’to?z fcwa&qggal %ﬁgﬁéfﬁ NM 005082 [0.88
receptor—3—Hs—445000-1D38300, 21083187%
SCYLZ NM jéézﬁfﬁ at NI OYI9ES ESEY 1 lﬂlgemc@gcerenmeigsm.sqmmw NG 1188 |0.85
RYK ~ NM 087725 at [NM_DOBT:B6 R YRR frosinhM | 198453 |BAWE035 |12
198719, NM BOB¥RM2M4lkHdse200723_s_at NN 005898 _
menpr ane condonent, Hs. 471818 NM 005898 0.9 NM 203364
MTHFDI Chr biopsore i 86595 Cenehpbietirgny ailoraR. 20 M 005956 [0.74
007870, Trepljication fag@gg<£&$ggghﬁatorﬁ§§gg063g6—
NM PD07370 0.{79 NM 18]1&)3&6&)1 5, 36.5kDg | NDO 210029 at
NM_p02164 i ndol eam negmpthenybdt@hydrodoldis . 840 MB4455 0. 74
di oxygenase | K1AA0286G c®khgitddasat NM 015257 NA Hs. 533787
AW2D5215 0. 17 MOBKI BfooylegdydroflateNM 018221 MIB1, Ms
(ne| Bi nder Hs. 196437 |BOtH8%98 0. 84 ki nase
RUNX1 act j2r 580 rx- dti | ke1 bd 0018} amsielted #anscription Hs.149261, | D89788 1.1
90,NM_00175 | factor 1 (acute myeloid Hs.278446
4 leukemia 1, amll oncogene)
KPNA2 201088 at, |NM_002266 |karyopherinalpha2 (RAG  |Hs.159557, |[NM. 002266, | 0.77
211762 s at cohort 1, importin alpha 1) Hs.252712 | BC005978
PSME1 200814 _at NM_006263, |proteasome (prosome, . |Hs.75348 |NM_006263 |0.76
NM 176783 |macropain) activator subunit
1 (PA28 alpha)
TACC3 218308 at NM_006342 |transforming, acidic coiled- |Hs.104019 NM_006342 |0.78
coil containing protein 3
FEN1 204768_s at |NM_004111 |flap structure-specific Hs.409065 [NM 004111 |0.73
endonuclease 1
GTF3C4 219198 at  |NM 012204 |general transcription factor | Hs.549088 NM_012204 {0.87
IIC, polypeptide 4, 90kDa
GEMIN4 217099_s at {NM 015721 |gem (nuclear organelle) Hs.499620 | AF258545 = [0.76
associated protein 4
CTSS 202902_s at [NM_ 004079 |cathepsin S Hs.181301 |NM_004079 |0.74
MCM2 202107 s at {NM_004526 |MCM2 minichromosome Hs.477481 |NM_004526 |0.71
maintenance deficient 2,
mitotin (S. cerevisiae)
GPHN 220773_s_at |NM_0010242 |gephyrin Hs.208765 |NM._020806 |0.67
18,NM_02080
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WD 2007/ 073220 PCT/ NZ2006/ 000343 Cene Synbol
Affymetrix Refseq Gene Description Unigene O her

wexm7ass20  Probe | Ds Access. Access. CGenbank RCE0IZA006/000343
Access., Difference (relapse/ non- relapse) FLJ20273
Gene Syniddl §@BEmariat |R&@Ee)19027GEdAedRlifidh Ng Pr ot ekl . I58&2 7 Expressio
NM (28BIDs0. TBcch#ADHSC|211569 s _at NM 005 % Genbank 1 Fold
L- 3-lhydr oxyac¢yl - Coenzyne Hs. 438289 AF001903 0. 6Acce Difference
dehydr ogenas¢, short ¢hain SSPN 204964_s_at NM|005086 |(relapse/
sardospan (Kfas oncogene- Hs. 183428 NM 005086 |1. 6 non-
assqciated gene) AP2B] 200615 s_at NM 0010300 relapse)
adaptor-rel ated protein Hs.514819 AL567R95 0.77
06, N SR Z) it 27 ELE4AAL .
MU0 201:%43@%1% Mgﬁmf‘@ﬁ Gt ARDE ¢ r ans |BATOI° [NML007172 078
Hs. 129673 NMWT%;&;; D. 79 214805 at in tiation factor
213 DEPDCT LLUL:?J X NM-017+79—DFEP
ravseay s DERICLHL W@!gﬁg RIS I e e 600 ars |05
218096—at—NM - 3- phpsphat e
NRSAZ i~ AS§EGos_ AN 988220 | mgfear @cmoymbfaansﬁ ertESedds | NM_003822 |0.77
(LysophosphatY¥i?0588 grovadymemberdf er ase| epsi | on)
PGD HNRPIlulBQétgg NM_0a263NV| fiOspKBBconiet er ogengaussont ChRadoz631 |0.75
Hs. 527105 NM 005463 O|dskydropdh831372 ri bpnucl eoprotein
rFuT4 D |i@8@3‘i?2(1 3R %8703 Al gy &&5&5 %%%le 31500200 PAF Y5083, M | 0.78
pr of g8om . sk Hs. 62661, NM:L 5
‘i nt érferon-i hduci bi e, lﬁ_yi@mpédﬁ-}cﬂ-435’27 AV G 275108 _at
RAB6A M %@ gta IOE&GgD NS ll 121526
A0OD ’} o 0 8459 %5%2 Wersq 1081
exportia—r 0.1‘71L§8§g }EF%%’?}'IY” 78 PARNR 2BAD05 s at
CONT2 (1 (9468t PR‘@%_O%%E saia T2\ | Hs. 4060 Fa2XIVpOI9EEB1241 | 0.87
071 _regul afBt-o 00027 at NM 004539
TFRC  aspaR0adfrryt- INRINA039Nt hetstsin rbisptdGhR24 Ns B4 53ONM. 084034 [0.63
CENPA 204962 s at NM BII809 centronere |protein|A,
BIRCS | 7KDandds . s1a94miNigh 396813 2ufdvied > 21
' 020242 KT nes|i7oNhaniiby|c ML’% 3075#189}@57 g1ies 107
0.78 ZNF518220428Dbont NM 014803 zinc flinger protein
518| Hs. 14789368N\M 014803 0.88 LPP 202821 s_at
pGGTIB NM_Dgkg 8 LT[ @ IMing Fs. 4443 -Im o5
preferred trlansl ggg%jtﬂl %&?j}fg%mangfé}asu pc%@%?zﬁl 00302 (0.8
21249 at NM 015341 b@@seeetb@mg,lnog (Drgsophil a
HS. 76 C50l | 4 4c5uo t—INV-O16348
Uskl4 chr?dngés‘,}%%e 5W6%ﬁ?lea pigtin spe ﬁas?—B"H ‘9&43162 Niyps151 |0.81
032885 frang 4 UBAPl 1o 01652'= ubl quitin
PURA @SS i{ edfroteint—{Hs 268963~ ALO39447 H3GL B1
209 @_é—aat b9 P@i?“bf‘é“ﬁ*&fﬁr?“@nsz- FIF‘ﬂ(”éKPIs BFZStH |12
AL049597 1.2 endophi PO 1 CDKNILC 213 182 x_at
LMANT  NM (308297.6_at)| &M_A0S§ & € irdtimioaripsedidingld . 18683005R 186685570, | 0.82
1. 42938hiskittlor 1 C (d57, Kip2) MCMLO 220651 s |al09716
WDR45SL, NM (286154 8, at VEML01961 i | sipsrasmpoe Hs. 198~ﬁ§2d}@40013%§6(§74 0.82
saep O /3B AR o Bh T e, Ot STt 8 de7207 [aasoass 1o
NM 172244 | dystrophin-associated
glycoprotein)
LRPS 205282 at |NM_0010180 |low density lipoprotein Hs.444637 |NM_004631 |0.78
54,NM_00463 | receptor-related protein 8,
1, apolipoprotein e receptor
NM_017522,
NM_033300
ITGA4 205885_s_at | NM_000885 |integrin, alpha 4 (antigen Hs.555880 |1.12002 0.74
CD49D, alpha 4 subunit of
VLA-4 receptor)
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wWOCHI7NZ20206/ 000343 Gene Synbol

cerevi si ae)

Kl AA0265 209254 at NM 014997 Kl AA0265
protein Hs.520710 A1808625 1.2 28 WO 2007/073220

Affymetri x Ref seqT/Sane6/000343
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Description Unigene Other Expressio Probe |Ds Access.

Gene Symhelc @ 3 §yme@ibn b gikelfseq  Fol (IGendDesgsion Di f f er e chd El| BRSS! Expressio
non-|Prokd IBpse)AccBEB 1 209642 at NM 004336aB4dB 1 |beieikNd (n Fold
uni nhi bited by Hs. 469649 AF043294 0.68 penzi m daz@dseS |Difference
1 honol og (yeast) LGALS3BP 200923 at NM 005567 (relapse/
| ectiin, gal agtosi de-binding, Hs.514535 NM 005567 0.8 non-
solyble 3 hinding protein NCAPD? 201774 s at M relapsc)

BUB3  0148¥84380natSNBI0hIET SBUB3 bulidingbiihBibiAK82 A k18583 TRM 004725 |0.79
conpl ex, sub|fRiNM BM7ZIREziRIGE68E Iwmalbg NM 006889, CD86
antilgen (CD2@ anti gen|®Resti71182 NM 006889 0.88| NM

KIF18A gﬂSSﬂZzﬂsi i gandng,03 B9 2 mﬁmﬁﬁmméﬂa&m@i@o B 50052 [NMA31217 [0.83

( U, cn e T eaci ng—Hsi—459652 —
FKB
NV oéggég AL il %5%%‘1‘5'8“ 455 JIRPHpoEgAs7 (12
TEL; robi aotC Ya—bi-ndi 22°) ....,. 546282 NM 002894 0.79 NM

ATF6 50334755051 ot ATV 08734 etsptiE tRENIPGODAGEA HsA027MM SRUGHT | 1.4
fem1 honnlag ¢ (C el gans) Hs. 47367 Al|862658 0. 82

TNFRSF1NUP129(032 124 9 62004 083830V tiidds 2cdosit BEh06d2Btbi s 20OKDENM 003839 |0.68
Hs. 872099 AK026236 0. BdperfilyPdendh#aSU80 at NM 008762,
vesi cl e- associ at ed nmeBikBmetiveier 6651 AF052100 1/1 NM

KIAA08420198405pr0t €i n 4 C90er7[ﬁA&];§3979 at NM O;ﬂ_%g | An$45355 |09

Ll %)grget 1\@29 é% g —Hs 284137 Nv024945-8-8 -
£ ol 5 Eymw@m tor, DELRN 133370 [M10154 |11
(Ash—Cu—A-d—Hi-s)Hs EEB3 AE279891 0 83  hox

ITGBS o §_|_sgeé 1@4 _Q{)leazzﬂgym,@eta@ regul at d#siH5g| [ NWE02213, (1.2
Hs. tNI\T’I 006394 1. 2 HBP1 209102 s |at NM O[AID%3A23.A
HME DO £ 8nscription factor Hs, 162032 [AF01921433p288 1

RABGEFIABCR218320 187 3 Ny1_At450NMRABDbe AdcRotkdendi rgis. s8N 014504 |12
subt Hs. 12013 NM 00294gchar@e @or (@GBE72 § at famly E

PBX1  ( OABB3253 Endiam 802840 02R02 T2 0741 _pdhos ‘6 5 12
pyr@p&&)ﬁphat ase (i norgadgbr@)mavadt&148045< NM 006 ]§
NV~ 7 768609 —CPD 201942

ZNF148 ’

00133 %tf car cy%g%? Td3 ch‘algﬁgpmi%w%’&% g@%ﬁ)@%é‘m Poea |12
KH-AAB828—215672—s—at—NM-015328 adenosylhonpcyst ei nase

ZWINT o 1204086 seos | NNDOG0654 |G WG intepactoy PHA- 1 2 1HO4®5% AEVLIWNI0ST | 0.6
006082 al phal+U¥u90¥ |Hs. 524390 BCO06379 0.85 |RNMT
202684 s _at %9 rRNA (guani ne-7-) |Hs. 8086
AB020966 0 )vafrg;zpy)transferase M S12 221559_s| at NM
9246 9 M-S12—herolog(reast)—Hs—267194 180000229 0 8

ZDHHC3 p( @ 308464 4 016R1%0 4 @2&@%@{&%%%? naseHESINE JHoaeE |13
A13011446 071 containing 3

CDCAS8 221520_s at |NM_018101 |cell division cycle associated |Hs.524571 |BC001651 |0.76

8
CUTL1 214743_at  |NM_001913, |cut-like 1, CCAAT Hs.438974 |BE046521 1.3
NM_181500, |displacement protein
NM_181552 |(Drosophila)
C18orfo 219311 _at NM_024899 |chromosome 18 open reading |Hs.236940 NM_024899 |0.73
frame 9

TXNDC 209476_at |NM_ 030755 |thioredoxin domain Hs.125221 |AL080080 |0.75

containing

POLE2 205909_at  |NM_002692 |polymerase (DNA directed), |Hs.162777 |NM_002692 |0.73

epsilon 2 (p59 subunit)

SPCS3 218817_at  |NM 021928 |signal peptidase complex Hs.42194 |NM 021928 |0.7

subunit 3 homolog (S.
cerevisiae)
CANDI 208839 s at |NM_018448 | cullin-associated and Hs.546407 |AL136810 |0.84



FAMG4A 221591 s _at NM 019013 famly wi th sequence

Hs. 404323 B0005004 0.8
waQdmRo3a0 NM 000544,

simlarity 64, nmenber A TAP2
transporter 2, ATP-bi ndi RGTINZ2&8D00343

NM 000544 Q.82 NM 018833 cassette, sub-famly B
Gene SynfHvDR/ATRNR)trix 29RaMey 2007/| 0Z32R&riftled/ NZ2006/ 0R0343 |RRE Expressio
Sy mh@robeNE y mpecess. Ref geq Gene Descri pti Ofcckdl 0€a8nbank n Fold
O hegr Expressio Probe |IDs Access. Access. CGenhasdessh Difference
Fold Access] Difference (relapse/ nont relapse) (relapse/
PCDHGC3 205717_x_at NW 002588, protocadherin ggmma non-
Hs. 368160 NM 002588 1.2 NM 032402, subfamily C| 3 NM |relapse)
032403 AVEN 219366 at |idiilyliGBdisodymdfit 0S S, caspase
U2AF2 act ilyasion aﬁwﬁaﬁ?&% mytlear s
P AL 4D mfm&; grol?ssgé’dm 279 0.83
‘Hs. 434953 BOJJJOQCB 0.76 CDC2°203214 at NM 001786,
cell I Si Y/ 34562 NM-001-+86
worD 0 o A LR @ﬂm%f“rf’f@ﬁ 0. PES3HSRR BHEAEEsS [073
RAP1 interac d ng act pr e %‘e}n}\KOOOSZS 0. 84
oot ( ea FCFAL2 216511 s at—NM-030756
HEM1 rarZ‘ﬁ’?%“pti (007537 phomaipeoiesic pgieing 1080| FAJ 2207 TBCOIR |09
RABEPI ( T- ¢2l4b52spec| NN 004 16b/G) tatistin, MbTﬁasQO4444~L§GEISW REHBA8  [0.84
ki ngsin fam |y nenber |tidingeff&&r@odivM1 004523 0. 68 TTCL9
SYDE1 21796408k NV 673085 Rl @&ipeepkh € T8RS e A0e2 10
NM 017775 0.67 — donai S&éﬁel\f 17063at%%\l RENE T 1
uncharacteriized Hs. 16]&@@@060 5 1 hemat opoi eti c
wrDc1 St e BrRAeN [ Lhs § ‘v‘A" 201532 &t
\M_ 002788, prl‘g’tié)ggg?m EZAP Tl ﬁ%°“‘5310§1[§ opBNgBIIoT |12
O 76—NM-152132aeropal n °"h'm'f al—ﬂﬁq ypel 3
TBX2 DD(#‘%?S% #4653 NV 9p5 B‘FaTe\"%tz derived gr owHsS3A8Y (28049 1.1
GART Hs. 376032 NMWMOABIY, [bh@phoib@iialy@adee s dmes | DR2aa31 | o.84
GTF2H2 2215401 AT50BM (FariSlranstyeser al  trgnscri ption
factor Hs. 191356, AFO[p88uhpribes@gycidahdidepal ypepti de 2,
44kDa Hs. 398348 CXCL13Y#BB®42 at NM 006419 chepoki ne
(C-X-C notif]) Hs. 10043’&05F$9F‘b‘l§§16m&%191d@°h6 li gapd 13
(B-tel | chenpattract affty"U*B¥xM1I 202580X at NM p21953,
H2AFZ  § or 18U strtx NM._002 060 3G2NisORL 85y, Berfber wngmzm Br7NB6, [0.8
20201985BARS (212048 s [#& NM 003680 tyrogyl -t RNANM_ 002106
CD7 _ synihessases HSRA 86ad AW%&%&@4§7 SES 1139V IRG Jpjlbsl 0.8
ELOVL6 géggzﬁ%g’%” M8i48%(9 oV S, Seb g e md5  Ban1305 0.81
: elongation of long chain fatty
acids (FEN1/Elo2,
SUR4/Elo3-like, yeast)
CACNB3 34726 at NM_000725 |calcium channel, voltage- Hs.250712 |U07139 12
dependent, beta 3 subunit
TAPI1 202307_s_at |NM_000593 trans;;torter ;, fAT}I)-binding Hs.352018 |NM_000593 |0.68
. | cassette, sub-family B
(MDR/TAP)
NUP98 210793 s at NNx_g(l)éggg, nucleoporin 98kDa Hs.524750 |U41815 0.75
NM_139131,
NM_139132
CHAF1A 214426 x at, 'NM_005483 |chromatin assembly factor 1, |Hs.79018 |BF062223, |0.83
203976 s at subunit A (p150) NM_005483
EPASI 200878_at |NM_001430 endothe}ial PAS domain Hs.468410 |AF052094 |13
protein
RNGTT 204207_s_at |NM_003800 |RNA guanylyltransferase and |Hs.127219 |AB012142 0.8
"-phosphatase
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CLCA4 220026 at NM 012128 chl oride channel,

cal

cium

Hs. 546343 NM 012128 0.64 activated, fanmily menber 4
wORHN02120840_s_at NM 006500 nel anoma cel | adheBCDMZ2006/000343
Hs. 511397 M28882 1.2 nolecule PBXIPl 214177_s_at
Gene Syniih ( AE9mdripr erdBeg el | !@@kgggcgpﬁlaﬁ. 505806 2 1680d- 2 Expressio
tran8obd IPsi opAdcact or | nteracting prote|Acess. PPVERbank a Fold
204566 at NM 003620 protein phosphatasel 1D Hs. 286Q:£3 Difference
NM Q03620 0.88 30 WO| 2007/ 073220 PCT/ Nz2006/ 000343 (relapse/
Geng Synmbol Affynetrix Refseq Gene Descyiption|Uni gene |non-
Q her Expressio Probe I1Ds Access. Access. Cenbank n relapse)
KLF7  Fol d2043&icas s | NNDi 003709 e ficeppek ik apnet non-Hsr4¢12§P‘»ﬁA4sss72 1.1
nmagnesi um dependent, debiqutoussof orm FLJIR22471 218175 at
Corfle NM 02793450, NA| Nfig -0}ds8d L 18 % 3bn Teafl 5£599 INM_018569 (0.7
205383 s_at NM 015642 Mq?f“org pealing PRIROL, BN
/s, “7 I\li aF5642 atar-ntAg—20—RRW2 20\/ 3—s—at
YBX2 NM rﬁ?i ?ﬁbﬁ%f ﬁ?\ox:f’g’ﬂjﬂ%f’rﬁ@ézl\/lz HdIs384930 )NM—01_5982 0.75
IVD BOO()%@%_ﬁ?t694Mﬁm29@e Gsovaleyl Chaayee 2:  MalHss13546M Ak022777  |0.81
expressi on cprrel ati nplehydrogdvate of the 22 genes|from NZ
PEG3  Si giiziopeat 5 NME00216Y [paehaffckpromdahi X RefR 861 77¢ CRASMA2sss |12
ene Crl p Ir g DankK S0t b€ —1S
FBXLI4 Accesllss,? Ccess%\h\lgg?zgdb f Flf’gf‘éﬁc:{%mmff‘@rg’ﬁ%teﬁ““‘3?78?p RE03}p6¢) |0.83
co-b—1405— | —NM-002985 chempkine (CIC nmotif) |igand
TMEPAI o '%3%7213 —mfzolgz GQrmSQ@m@gsmrosgteNM Q0B.9BB5SPRE120182 |1.4
200893 _at NM o spPdregendycstRi , Hg. 533122|
NM_004593 O 1 1?’ni ne/ serine-rich ﬂM(tranS'orrrer 2
hemrplog 0Soph al HLA-E 200904 at 1 005516 maj or
RNFI138" st?dééﬁ#aqn BIM 01627 bis| s DoeriG6 881 1 |shqies | Nalmes! 052
| . E K- ALPHANM 3 %Sao.x at NM 006082 al|ph&0104fbll i n
DNMIL Hs. 524850 AININDD6GBM, 0.dGrhminASkAS 201274 ﬁEsN%ﬁW_%@zosz 0.87
prot easone (|pdoSm0eR, |Hs. 485246 NM 002790 0. 95
nactopai n) sdBUAIA063 gl pha type, 5 TOP2A 201292 at
LHCGR NM_ 00346 %« t Ip®i 66078 A58 %) [T al pha s,k %%9443 13
AL561834 0. 717 170kD4 pork 840 at NM 0 4
EBNA1 bi ndi ng pr ot ei Nredeptts. 346 68 1006824 0.pP8
socss ONR 44%9%?4 Nt oL ?ﬁf)i?féssor”?!:ytoﬁ‘nuc' S e 591068 [ NM_004232, |0.85
NM_DReiag 3¢ 1 signaling 6 (SOCS6) - NM_016387
CEP350 213956_at |NM 014810 |centrosomal protein 350kDa |Hs.413045 |AW299294 |13
PTGER3 210374_x_at, |NM_000957, |prostaglandin E receptor 3 Hs.445000 | D38300, 1.1
210831_s at |NM_198712, |(subtype EP3) 127489
|NM_198713,
NM_198714,
NM_198715,
NM_198716,
NM_198717,
NM_198718,
NM_198719,
NM_198720
MI11S1 200723_s at |NM_005898, |membrane component, Hs.471818 |NM 005898 (0.9
NM_203364 |chromosome 11, surface
marker 1
RFCS5 203210_s_at |NM_007370, |replication factor C (activator |Hs.506989 |NM_ 007370 |0.79
NM 181578 |1) 5, 36.5kDa
INDO 210029 _at |NM_002164 |indoleamine-pyrrole 2,3 Hs.840 M34455 0.74
dioxygenase
KIAA0286 212619_at |NM 015257 |NA Hs.533787 |AW205215 |0.77
MOBK1B 201298 s_at |NM_018221 |MOBI, Mps One Binder Hs.196437 |BC003398 | 0.84
kinase activator-like 1B ‘
(yeast)
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ri bonucl eoprotein pol ypepti de

NM 004223, ubiquitin-conjugating enzyme Hs. 425777

C UBE2L6 201649 at

woltb@0228 0. 75 NM 198183 E2L 6 LAPTMG 201720P6TAZ2006/000343

NM 006762 | ysosonal

associ ated Hs. 371021 A1589086 0. 89

Gene Syntoul t/iASfpaet NYRARADT aNEGHE DbRFiftion CISL 2 fe S |Blbe™™M  [Expressio
0019kdpe At hepseswl Hs) 418123 NM 001912 bAéa s. 3]GWQank n Fold
2007/ 073220 PCT/ Nz2006/ 000343 Cene Symbol Af f ynatdedsx Difference
Ref seq Acces$ Gene Description Uni gene (enbank (relapse/
Exprlession Probe |Ds|Access Access Fold Difference non-
(rellapse/ non- relapse) NM 145918 GBPIL 202269 x_at relapse)
FLI20273NM 0QBOE3s gu sy @7 b Magd@gﬁbtahn 1, hlissﬁimﬁlNM [ 019027 |0.73
HADHSCBLU02066 0.6 d'st‘%'}T vdrd] fé’ 903 [0.62
TNFAI P2 202500 . at %ﬁ‘g ﬁ;* °G“Zy§ﬁa o[ sf?%ﬁ?ﬁ,
atpha—Hs T 525607 N wﬂzm e o G protein 2
SSPN S ma049¢as Al | YL 00456 o Lents %pgxg[ap progene-s | Hpd 8% | NM_005086 |1.6
NM-004701 Q.83 CGBP? Faed SPOINM 004120 guanyl ate
AP2B1  pj n(?q9615ps ot SYvi 00103645 aamaaatmmm;zo (sB874819 | AL567295 0.77
i nt ¢rf er on-i (8484 60128 (co@plex 20@87Gbwmitat NM 001255 CDC20
cell divisiolfcycle 20 Hs.524947 NM 001255 0. 78
EIF4A1  honp2gpo(:Sat, NN @0i436 aR)ikaeFdir-a0ib38 at [MVhERIDBIM 001416, |0.79
hi s{dr805aaet | t r ansf erlﬁiﬁa&ioﬂ.fabtbr.AYQ&'&rln‘ll\M_00364 PUTD285
. Q0646 T
e 85 WASALES o SRS AL MR e O s o
ACPATS 20320878 NMIB6PE76]  rlegsriglussrd- %ﬁhorsﬁ’é‘For HE490594 | Nit(3B361 |0.68
Hs. 506989 BC001866 O. 7‘}; %@3 f%%cwl) 5} 36. 5kDa_MYCBP
03360 s at NMVI 012333 pragtein
idu 92 1 UR1B 2937%3&“ =1ﬁ(“58ﬁ1?551 BUB1 buddi hg
HNRPDL | ﬂ%’ﬂ%?ﬁﬂbat gggw‘*é?a?@stewwmwmaro 85 |Hs&372057 NM205463 |0.86
1 _homl og het™L V%S [yibaguoleoprpteie-liky N\ 006748
GBPI Sy c|20P6-2ad apM002683 7537 laibiMnBRGFékEn 0. 9hs.66RK1 NQIBAB3 | 0.61
at \NM 003384 vacci ni gintefmb-édudible)aB®al |Hs.44220662
AMIGO2 NM_D03d84: 0. [4@1 18k3 (DR AR ecil w Qukgé?és%) 004010 [ 1.6
phosph0|n03|t|dé 3- klmgggmmﬂg 51845T Ug64
cat 6C, feHEA-DVB—263932—=at
XPO7 e B R Ty e 110 g BopMg150ee 078
PAWR . §22°4Q96L?p4te%M£¢2é&35 PRKC2hbiteisaW TR P13H2060R3) MM 002583 |0.71
NM 004237 thyroi d hor/fgHaor ecept or Hs. 436187 NM 004237
NARS 0. 7R00(2mtaer 3D 0043 FE&BBE@%}@@@M;\ INAS A3 [ 004539 |0.84
CENPA r:g 29&5“% Isaa?' NM b o?e. rcenrc‘;{ner%}?,wtel&A(\j agﬁﬂys% | M_001809 |0.69
KIF1S  \v B89389 2t CORPRIPB!: akineski frraitiancatberd 375 SHANISIO 1SB7 020282 |0.78
ZNF518 204291 at NM 014803 |zinc finger protein 518 Hs.147895 |NM_014803 |0.88
LPP 202821 s at |NM_005578 |LIM domain containing Hs.444362 | AL044018 |13
preferred translocation partner
in lipoma
BRRN1 212949 at NM_015341 |barren homolog (Drosophila) |Hs.308045 |D38553 0.76
CSorf4 48031 _r_at |NM_016348, |chromosome 5 open reading |Hs.519694 [H93077 12
NM_032385 |frame 4
UBAP1 46270 _at NM_016525 |ubiquitin associated protein 1 |Hs.268963 |AL039447 1.1
SH3GLB1 209090_s at |NM_016009 |SH3-domain GRB2-like Hs.136309 |AL049597 |12
endophilin B1
CDKNIC 213182 x_at |NM_000076 |cyclin-dependent kinase Hs.106070 |R78668 14
inhibitor 1C (p57, Kip2)
MCM10 220651_s at |NM_018518, |MCMI10 minichromosome  |Hs.198363 |NM 018518 |0.74
NM_182751 |maintenance deficient 10 (S.
cerevisiae)
KIAA0265 209254 at  |NM_014997 |KIAA0265 protein Hs.520710 |AI808625 |1.2
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regul atory subunit 2 APOBEC3G 204205_at NM 021822
apol i poprotein B nRNA Hs. 474853 NM 021822 0. 74

wedodriosp2enzyne,

204279 at NM 002800, proteasone (prosone, Hs. 381081

catal ytic pol ypepti de-1i ke 3GPEEME2006/000343

Gene SynidM_(O280EiH. 6RefsehiM 1488514_]3@@ﬁ15ﬂbﬂai n) sul de OOkRr Expressio
t ype ProBe Osar gacamyl tifunctional  pepti dasgecess. FYGLBnk n Fold
204299 at NM|054016 FUS interacting profein Hs. 338. Difference
NM 021993 0.9 (sering/arginine-rich) 1/SELL 204563_at |(relapse/
NM Q00655 sellectin L (|l ynphocyte Hs. 82848 NM 000655 non-

~0.88 32 WD 2007/073220_ PCT/ NZ2006/ 000.343 Gepe Synbol relapse)

BUBL Af f yA@9643 xt ReNseap4736C ¢BEB Gmidind mGibitgatbly O 4d0d4g 6 RE043294  |0.68
Genhank Exprgssion PiebamiddsleAtesbeActess Folid
Di fflerence (rel apse/ |0eeth- rel apse) adhesion nol ecul e

LGALS3]§I) #6922 814 6 Odvados Syl Pibetid Aiablbsidt o, NOTHI 98533 [NM 005567 0.8

Hs. 40499 NM_ ()12242 0. %Blubl X&iﬂﬁ&g§roteﬁleV| 5 J‘KI FE:- :
204 I Illlclllyll-'u J

NCAPD21 . Ag(gﬁ‘%?ﬂlﬁvl_ 4 g@o gg B@;ﬁ;ﬁ%ﬁj TTK Doras Jekfger1t (073
003’40 | ||\ \J C: T l\l |u.q\., LI = AR S = e = g /In '\"\A jnqq’lg r g

oDs6  EoaHDssHuBEE ey YO8 amsican(EbPhatizen | Hscl’| 13 | Bk 996859 |0.88
tactlor Hs 5462%3 RGP 008853 B7-88nied) (p| af el et - deri ved)

Cl6orf30 | CP221205268t iy (=400 0 thmosopie b oy teadiyy [HISIBYESE | RMOI22600 | 1.2
Hs. 304475 A1123251, N (f9%®30205270 s at R (SH2 dommi n

RBBPS CONt 243844Ng aVDIONI Tf0B894] BEkO6 YR BInGRET N O /59&]'3’? gﬁ_‘dﬁézﬁé 0.79
205298_s at [NW106895 | pr&eth ¥ 1 ophi [ 11, subf ,

Hs. 373938 V\BENM_?ZO@Z994 NM 181531 nenber AZFB!\/.P[),EQ?AIE:L
s af, 19410} m hogener] roterm ]

FEMIC 3 2 \mln_,gén ﬁl\aﬂﬁ W ,’Eé & ]og,\q,\ SBER3 }s.r423nf>§'; 1A8e2058  [0.82

NUP160 (o 21396065 at [N 09e23b0 | mppopor@ 609, 68  cyHSGTZ9%F $AK026236 |0.84

VAMP4 T- | yripheocait e/ N i0gicayt dsiGeishdiRic@ bbBtan e B)6sIVUREDs2100 | 1.1
205%96_s at MWORPPBI puladt speci fic E3 ubi qU| tin

coor76 HS. DAgbbLy AYQRA T8R0T | RE Bf;s% Dolhd %ﬁg 45 (0.8

° NM_ 001768, CD8 anti ger\f,a;@ tpJl IQE g%%ﬁ% ; m”.—:zgé
Nivi ] _”‘nﬁ_l’ I OL WL LUJUUJ. ot | vi—o 1O

DHXI5 pp %’%?%%gseﬁ Mi”gh lgd'?ggbo ISSHT 7620987 |0.83
bl-ood cell receptor %3@2"9 s_at NM 004972| Janus

RIG ki na®él2 gt protein Hsrc:gn@m@nghmmsez 01s3%215¢ YNMIi06E94 |1.2

HBP1 ki namejooUBR R0p89Hs5 BiMAMLQRRI9Riok BLaUik 808 ThrotdRs2 |12
NM 006398 0.41 ADH1(G1206262_at NM 000669 al Cowol
den engs NV0006 033 (¢t

ABCE1 SN ELEE 203 20 02940, [0.79
%Wﬁlmfygeq?ig?ﬁiwqﬁ ’{géjf T RRE0048% Fa g ch %ﬂt{oq

PPA2 1220741 s at |NM 006903, |pyrophosphatase (i (morgamc)2 Hs.480452 |NM_006903 | 0.81

NM_176866,
NM_176867,
NM_176869

CPD 201942_s at |[NM 001304 |carboxypeptidase D Hs.446079 |D85390 0.68

KIAA0828 215672_s_at |NM_015328 |adenosylhomocysteinase 3 Hs.195058 |AK025372 [0.73

K-ALPHA-1 |211058_x_at |[NM_ 006082 |alpha tubulin Hs.524390 |BC006379 |0.85

RNMT 202684_s at |NM_003799 |RNA (guanine-7-) Hs.8086  |AB020966 |0.9

methyltransferase

MIS12 221559_s_at |NM_024039 |MIS12 homolog (yeast) Hs.267194 |BC000229 |0.8

AURKB 209464 at |NM_004217 |aurora kinase B Hs.442658 |AB011446 |0.71

FAMG64A 221591 s at |NM_019013 |family with sequence Hs.404323 |BC005004 |0.8

similarity 64, member A
TAP2 |204770_at  |NM_000544, |transporter 2, ATP-binding | Hs.502 NM_000544 |0.82
NM_018833 |cassette, sub-family B
(MDR/TAP)

29




S

206664 _at NM 001041 sucrase-isonal tase (al pha-

Hs. 429596 NM 001041 0.39 gl ucosi dase) NAT2 206797 at
wolkb@@08es N-acetyl transferase 2 Hs.2 NM 00001BCO/NG2006/000343

(arylam ne N acetyltransferase)

SP110 208012_x_at NM
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0. 95ProbiNID® 04 5A@ess.NM 080424 PRDX1 208680 | gdceshM 00224k,  |n Fold
pergxi redoxi h 1 Hs. 180909 L19184 1 NM 181696, |Nbess. Difference
181697 PSMA6| 208805 _at NM 002791 proteasone (prlosone, (relapse/
Hs. 446260 B0OpP02979 0. 87 nmacropai n) subunit, alpha non-
type 6 33 WD 2007/ 073220 PCT/ NZ2006/ 000343 Gene relapse)

PCDHGCSy myfl>7IALX ghyB¥M| 002186 smrofocddiesis@mizane De Sed36Plsb ORM_002588 1.2
Uni gene Genba¥ B2492.e swbfamily PBobe | Ds Access Ag¢cess
Fold DifferWd3240% el apse/ non- relapge) |FI16

AVEN 20896@3662dt NWMQBEIL | HpbféshehPhe SRR | HEEYEIP! ﬁM 020371 1.1
Hs. 380250 AFR08043 1. .7mh1l|ﬁfo£)t ein 16 PPl G 208995 |

— 1 AN y i n—/c_f)
HMGB2 (\I?ME( 5(%%\1&?}:“1\'43)\5%12% I.p)ob)ﬁ AT ‘Zé)%’?fé’gdgcoowm 0.76
CDC2 i nd2BHApass INMARHIS6r czleilﬂswre@%@, %@343{&3@4%5 NM_001786 |0.72
21 ‘)199_at 220 pdPA10369546 s at NM 003661,
RIF1 apol 2130robteNM 018151 HRAP1 Trde3sdfing itz 3540 H 59637 |\JM(000323 0.84
145843, NM 145344 CD7ho@@863&stat NM 0010251 CD
TCF7L2 ant | 86 1(d 8V a8d7565 | AREARE ke J- / @'*’
pol ypeptide jof ajor f $55 Defa! Glbg,{)oc%s 56’1;68 ﬁwﬁ(f 08
(o]¢] —ant =—&assSoct edh—BHH-MR
ki COUPUERY o RN IE e e g, St e (e
TIC19 Hs. 2iB%A4 a2 9B 007785 tNW@QbEptESrepm:ept O/Hs 4 63PNV ADIKINS | 0.67
209714_s_at INM 005192|dep#t Ih- dependent ki nase Hs. 84113
MDS032 AF2 13088 s0at 7| XM iordakDi fubdhardotdr&ddl2- associ [ag &6l sdUBkcoos005 |12
specificity phosphat agepatdpbld® 209974_s_jat NM 0010077
BUBB buddi ng uni nhi bi fset/phygenkts:. cdik@rdan AF047473| 0. 84
93, NM 00472 |benzi m daAP¥s2 3 honol og 5 |(yeast) | SOCS1
210001 s_at !NM 003745 suppressor of cytiokine Hs. 50640
PSMA3  ABORSO43 20. 93 802988 fipfikashmCiRAortel 0031 |ak s OB, 32788 076
CD3EZ ant i gerNMz e42a32Hs| mhabhthSsuddk lama0. §7 NM 198053
pol ypeptide [(Ti T3 conpipex) CACYBP 210691 _s_at NM
PDGFA  0010054¢3 Gax qycl i n bi Nef.Rg RELEI B BR 475037, AMT 005507 | 1.3
0. 9)7 alpha polypeptide Hs.521331 -
GTEF2H2 221540_x _at |NM_001515 |general transcription factor Hs.191356, | AF078847 |0.86
IIH, polypeptide 2, 44kDa Hs.398348

CXCL13 205242 at  |NM_006419 |chemokine (C-X-C motif) Hs.100431 |NM_006419 |0.36
ligand 13 (B-cell o
chemoattractant)

FOXM1 202580_x_at |NM_021953, |forkhead box M1 Hs.239 NM 021953 |0.7

NM_202002, -
NM_202003
YARS 212048 s_at |NM_003680 |tyrosyl-tRNA synthetase Hs.213264 | AW245400 |0.87
SE57-1 220180 _at NM_025214 | coiled-coil domain containing |Hs.120790 NM 025214 [0.77
68
CLCA4 220026_at  |NM_012128 | chloride channel, calcium Hs.546343 |NM 012128 |0.64
activated, family member 4 B

MCAM 211340 s at |NM_006500 |melanoma cell adhesion Hs.511397 | M28882 1.2

molecule

PBXIP1 214177_s_at |{NM. 020524 |pre-B-cell leukemia Hs.505806 | A1935162 1.2

transcription factor jnteracting
protein 1
PPMID 204566 _at  |NM_003620 |protein phosphatase 1D Hs.286073 |NM_003620 |0.88
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hi st oconpati bility Hs.520048 Ms0333 0. 74
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ex,

wohkewn73220 DR al pha NEK2 211080_s_at NM 002497 p&irMX2006/000343
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NM 181827, NM 181828 NM 181829, NM 181830, | NM (relapse/
181831, NM 181832, INM 181833, NM 181834, NV 181835 |non-
EYB 1211795 siat NM 001465, FYN binding protein|(FYB- relapse)
Hs. 370503 AF[L98052 0. 88agiukOBR3%nf adh180) 34 WO N
2007/ 073220 PCT/ NZ2006#8¢0343 Gene Synbpl Affymetrix
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NM c33554 maj or hi st ot BABEPEH} 1ity Hs. 347270 M7487
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a0 b " He 1Q9P020
RRM?2 NIVI{ o, P | ste—phospbatase—Hs—3192039
Alscz[é%f Yo I%j’ 342 3’3”%&" atsEEM2 - dlsep38y (BGQ9asssC |0.69
00062 NM-080922_ NM RIHBF%sp3 213168 t NM 0010173 '
Spa transcription factor Hs.531587 AU145005 0. 98
71, NM 1, NM1 |ITGAL 213475 _s_at NM 002209 integrin,
TahileyRa Markers withrexipzessiondddi3elAGAE 23 thak 6f Afe 2 desArbi NZ
% | ynphocyte function-associ ated anti gen al pha
Sl%‘o?'lrﬁeptl de) RACZ 213603_ s -at NM 002872 ras-rel ated
5 bot ul i num Hs. 517601 BE138888 0.92 toxin substrate
') (rho famly small GIP binding protein Rac2) DNA2L
Gene Symbof 3 A Tymgtrix DNREfSQMCQ‘Se eh€dsériptionHs . 5324 4@migdk04 b daba3i¢ Expression
hel |&eséD2- 1 ke (yeast) Access Access Fold
Difference
(relapse/
non-
relapse)
CCL5 1405 i at, NM 002985 | chemokine (C-C motif) ligand | Hs.514821 |M21121, 0.69
204655 _at 5 NM_002985
SFRS10 200893_at |NM_004593 |splicing factor, Hs.533122 |NM_004593 |0.96
arginine/serine-rich 10
(transformer 2 homolog,
Drosophila)
HLA-E 200904 at NM_005516 |major histocompatibility Hs.381008 | X56841 1
complex, class I, E
K-ALPHA-1 201090 x at |[NM_006082 |alpha tubulin Hs.524390 |NM_006082 | 0.87
PSMAS5 201274 _at  |NM_002790 |proteasome (prosome, Hs.485246 |NM_002790 |0.95
macropain) subunit, alpha
type, 5
TOP2A 201292 at  |NM_001067 |topoisomerase (DNA) II alpha | Hs.156346 |AL561834 |0.77
170kDa
EBNAIBP2  |201323_at |NM_006824 |EBNAI binding protein 2 Hs.346868 | NM_006824 |0.98
SNRPC 201342 at |NM _003093 |small nuclear Hs.1063  |NM_003093 |1
ribonucleoprotein polypeptide
C
UBE2L6 201649_at | NM_004223, |ubiquitin-conjugating enzyme |Hs.425777 |NM_004223 |0.75
NM_198183 |E2L 6
LAPTMS5 201720_s_at |NM_006762 |lysosomal associated Hs.371021 | AI589086 0.89
multispanning membrane
protein 5
CTSL 202087_s_at |NM_001912, |cathepsin L Hs.418123 |NM 001912 |0.97
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conpetitive PCR and with quantitative conparative PCR

The former uses an internal conpetitor for each
woaogar3requence for normalization, while the PariNaR006/000343

uses a 41 WO 2007/073220 PCT/ NZ2006/ 000343

Gene Symtbolr At O[RefeqScced Gk DEEriphod i N t he €] GOHbadt B -
hougekkslPs ng| gene f or RT-PCR}meurther Jebak | S Akl lpod

provi ded, e.g., by Held et al., Genone Research 6 Difference
986-994 (1996). Expression |evels can bge determ ned (relapse/
using fixed, | paraffin;enbedded tissues gs 5 the RNA  [non-
saunce. According to one aspect of the present relapse)

i nvention, PCR pri ner sdomdid conpliipas are desi gned based

S S AP Bl PRI b o om

/

pt-irer+proebe—destgn—is5the delineation of intran
sequ@ﬁég§3mﬁﬂﬂ%ﬁ°éﬂé cratyeophilin] ib&milnp, be| FA 64 byU90548 0.9
publii cly avaiNapPE74ofrieed3 such as the DNA BLAT

BTN3A3

sof tware devel oped by Kent, W J., Genone Res. 12 (4):
(;10 56- 64 2083%, or by the BLAST software including
GoeLal ApProganss o prognestis markerdatectiong| | ow wel |
est ghkifsingsin f R eTas sjian.. L.n
Babhedshelfard Hﬁﬁtg% Ilngﬂﬂgclis{)f}ﬁp Earl: {llﬁ%ﬁ itg detect

order to avol d non-specific Si I'sS Use
thenproliferatipat atkess, tstpders €€PMuifanhilinniehibeisnt mhixpcarydyespproaches

s ol YR B B B Rl Rk e Yoo
sarAples il €€ CIMI dpBéifit Prnah ahd prétRy! bRk % gg lymph node,

Medi ci ne, which screens DNA Sequences aga
blqody, serptp, daecal s eirine sasnplpse wsing SCGAM specifion primersugud) probes;

JBR&H ' h patddive. el ements are  nmasked. .
© ?Ee mas Eg sl\gﬁc}%& 8%3%3{%?% ﬁ%@g%’e . "élggl_flﬁtoﬁléeg‘?léﬁﬁy g g0t
magledl aptitodolies; setpraheBolusian 9r JPERGAABIR Inhpht@s.

ot herwi se publicly avail able prinmer/probe 20 design
packages, such as Prinmer Express (Applied Biosystens);

St e AR e300 Fndk AP by OPURRCHRY in S hibhiizgtion
(Parkes andyBémes, Jdethods i dMolscidadBiodogybil 06:02475283 (1999)); RNase

: in: K tz S, d
proBf9h AVRA TRl PO oL 131 B 585t < %L rstiese ranscription
polilerselchsin Bl RIYRT-HARNWeR 855, TRhAME AbhetiPPs: 263-264

365-386). 25 The nost inportant factors considered i n
15 (1988 perialapalyss jof igene ckprgssign (SAGE; Vehugidscu rebt.j Sgience 270:

q ’ i CLLY,

(sLIPTAN Sod Vo0 & 550000, 22ST BB pemamray

technolegynegbenod Safftbic SR R, ahB gend e LorBARR Malpkisléy Rlssively
es in length, and contain about 20-80% such “as,

pari{gl sigpatuse sequensdng (MESSpBragner gioalh MNasere Bibtechmajogy 18: 630-

a : Qut 50 to .
634 EL0O)MERRRA YRibodts 3. 5P Cmpfos P el 8 esBinieR peeific
20 confplexepCRngindingr DA gupides.d RNYN daglexese. #hd, DNA-RNA hybrid

| effe ch,, C. W et al., General Concepts for PCR
duP%)ﬁeﬁng@gP@ﬁp?pﬁV\ﬁé’ﬁéﬁeﬁ?q'ner, A Laboratory Manual ,

Col d Spring Harbor Laboratory Press, New York, 1995,

pp. . 133-155; 'Innis and CGelfand, Optim zation of PCRs

i n: Proomyrlatn erodiescollaciediadd fold chafed MpabBR7da 2238 formed, for
06/ 000343 t hods .an liicati ons, :
exaiile, B SO Of Gk oS TR et s mogtumoun

25 tissk;ibyecosepagigbn ofbiafkdr e&?ﬂ:sﬁbﬁ’ h&vetlerl Bhels M%feﬂﬁﬁédl\mlrecurring
Biol. 70: 520-527 (1997), the entire disclosures of

tumeRrscandapen-feepElg WIS dyycomnssisgo o6 medkéryexpedssioarieels to

I+  { fer ial, expression.can als
vl MEEBRLT B33 S0 B LLBOR bRl SR R e
techni que. Thus, the expression profile of CCPMs can

be neasured in either fre¥h or paraffin-enbedded
tunour tissue, using mcroarray technology. In this
nmet hod, pol ynucl eoti de sequences of interest

(i ncluding cDNAs and ol i gonucl eoti des) 10 are pl ated,

o, — o

jaweiq))
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interest (i.e., targets). Just as in the RT-PCR

nmet hod, the source of RNA typically is total RNA
woO2eael7arexto f r om human tunours or tunour cell | i RE$/NZao0d/000343

corresponding normal tissues or cell lines. Thus RNA
eX@mSIbH levelsl taﬂem&lsfdetmmmedan ﬂﬁ@f Clﬁfy sﬂigeﬁﬁﬂmlod{@ 61{5%6}1%)31]3011

| | 1f th f RNA
of JraHiT DRI Jeveat: el cabterpips i gclls Bithesifipne lovels of
profRtiohOACKR:oRfive bE Phst baifE Egax%?{@élé 1 &été&ﬁined basad ©on this analysis.

par af f i n- enbedded sue sanples an

Furher). analfy@usn@ﬂ Ittnmﬁurxmdl)kerlea@mssmnmmbmﬂes \Matﬂﬂngftﬁose markers
clinical

nel par d and, preser.ved .in ever
ol BucreB5T RR' SRy PRESHmioan o seversiom profils of known
comrecrtaamnaursttegfw&wepmﬁ%’lsanpI ified inserts of cDNA
clones are applied to a substrate. The substrate can
include up to 1, 2, 5, 10, 15, 20, 25, 30, 35, 40,

oti de sequences cts,
A Hiestitle 81 o1 5L BN N GreSSEH ST st vOlh depebiricen the
pastiqise! mmker abdealss e Qﬁftroa}e@ PreBEBRAAE&S thdt THRDbL by gﬁﬂedo Mhe
.crochip, are-suitable for hybridization un

ﬂ”@%}ﬂl e gencediyoset ite Ashieye ther highest whusifivitnans, sel¢nsivity with the
y east 5 0
10»(7@5”( gﬁa%ofa%oﬂm%%%%%%&% 516§g€es gigsﬁnblei for argi;ular clinical
s1t@t_tmno Ol:hem&r@bm:eshcﬁlﬁ-ls B€Ormihed bit @ﬁﬂysﬂl@@pEﬁ&l@hoprf sufficient
500:- 5000, bases I§P| th.. As_further enbodinents, the
SIZE Bk Aot B stailstical: veriahiliy solcamy Peedigtivecmedel1gnd is

cal%glatlegoﬁr%r%&lzl% 5&; é)’fg:l%e §%16pl%(r)usl? 80 _}%@rﬁ.\%gﬂéég ,pl'eggtqgg_rggﬁel. The

sarpe epBligsrior dhayetermiagion oba dlsestntd yor emrehxddxgc%eppxem is

dedtBelS PGSO Sp el U pLRE BififioRlsn O mefhiods Gt sobtiging o
thrésholﬂ for BLEIGAIAE thdt HE@ERSH or ldabiehRd &PNAIBS QQ%c&ﬁ%h & be

he chkg @¥ ridize with specifici to each spot
SeEmB A 1agﬁﬁyrmﬁﬁwﬂﬁ<§ﬂMSng@nhmmash|ng to remove

non-specifically bound 43 WO 2007/073220
PCT/ Nz2006/ 000343 probes, the chip is scanned by
It lsca:]sﬁcnpa:*.SMIa&;lmt anprediotion pyode! nity prlodh&ess At &ﬁﬁmtoan numerical

as amera. Quantitation o
ValH?fb‘ﬁlg’F 8?‘%‘8? cﬁws"8¥e @ggﬁh%dr‘é?}‘é‘d"f Brobakility. aln mge mstances it is

poSSASTAI 500 BSOS e

casgesigtilar pandiplosmpplpasboscesd o6 sdfﬂhslﬁeﬂlo&ﬂs&'ohwk}freséioh&dﬂues
pairwise to the array. The rel ative abundance of the
transcripts from the two sources corresponding to

Onéesthi expredibn RYeld 61”&1&)1& df f&‘ﬁecﬁ@ﬂi&f Hb@e‘l dofa pre% ictive 51gnature in
si mul t aneousl y exe protocol " for 'S

a trgeQiE sample hag bé@t @mﬁ‘h%hﬁﬁﬂ@od of ﬂ‘mecancemratlmnng ezh then be
detso@h& of the hybridization affords a convenient and

rapid 10 eval uation of the expression pattern for
Iarge nunbers of genes Such net hods have been shown
ave the sensjtiyij required to detect rare

{ ahom fhst mar < identi e Progostie signatresacongwisig b oparore
r
Ol caf e bfg SRS 1 IREREks 3r 4 RiNGer b semperipg e
explrml@hsle eSofithe ane br amlorg mRrkees tolhas H].scléﬁéilcbrogﬁfdstlc sigadtufs? By
&ﬁ% 149 %@9"%&%}%’@ Mcro ﬂ%&é anal ysis can be

comparipg Mg GERGss F 81o5¢ P -PMls|i8 adumpyheample with the
disdleded o oSN Witk StheS 0 S é}){]mﬁi '

t he Angﬁet rix g%enChl %let leﬂgﬂgigggggﬁ th?u%%c%a m cr Cgrcggybe
deteradnsso cgpatisoytaf’ expressiomolavelsyof duhpaigngstic Heeature to

developnent of m croarray nethods for |arge-scale

anal ysi s of gene expression makes it possible to

search systematically for 3ol ecul ar markers of cancer

classification and outconme prediction in a variety of

tunour types. 20 RNA isolation, purification, and
anpllflcatlon GEneraI nethods for nRNA extractlon are

.

o g, o



10

15

20

25

30

and Locker, Lab Invest. 56: A67 (1987), and De Sandres
et al., BioTechniques 18: 42044 (1995). In
woaodzioosd2ar, RNA isol ati on can be performed usPOG/NZ2006/000343
purification kit, buffer set, and protease from
estabiisie rac padgnosis ufan Cheu derics bysapplyiag £padidtive 26i68¢10as1 dedcibed
t he rIanuf acturer's instructions. For exanple, total
PIRXIR"Yom cel I's in culture can be 30 isol ated using
Q agen RNeasy mni-colums. O her comrercially
avai l able RNA isolation kits include MasterPure
ConplPetermibing thedikelbodliof the edricen rdtutring EPYCEMNEREAIO,to the

i.son,. W d, Paraffi,n Block RNA |Isolation Kit .
m_%@??é ips%",“““’{l%{’c A B gfkefhoodRers Bt riossr mesun opiadons opbigher
doisé Gleaifmt b&d&b@%g%&%}lggeg%a{ﬁ@%{ shifeid be mo%é'%lx\%grl}(f) rr%onitored for

.2007/ 073220 PCT/ 43 RNA prepare
signgrefufccemencg eof; tho|canesd, A pcawatayriregndsis isedsouof benefit to the

:n]Or ity,. gradient..centrifugation, The Steps
0" STREIR bhiol Bn By EPrmER: [l g AR o ats
makepdei$0rBaboai eatm@ni X 8@l Radedfisiind -8oheger dufuts S Bfestyle

as the RNA source, including nRNA isolation, -
changess jThgrefers, the mmveptionalse Redvisdes dora mefiodfesteblishing atreatment

' [ ' I ' nal .arti.ecles {for ..
roikCRy o pAEYAH G bR 18 H0Bls CE B b Mg the
exprbsgan (00R) matkers Fpec himeir sdmple AWith Jthe RéiffBRhtiall 88pression

.419-29 (2001)). Briefly, a representative process

S s with cutting about 10 gmthick sections of
par af fi n-enbedded tunour tissue 10 sanples. The RNA is
then extracted, and protein and DNA are renoved. After
anally wilk boappreciatebithat thegearkeratelcotion, RNk onstprtion afalprygnostic

. Lificatiagn steps b in d,..if nec ry,
s b EnSBE reeroghi Gy tiseher Chabbfedt 2 or s
hefei) R ey Sroghddtit enadiuRy dideRin Thmiat by4, dAgpd ﬁ&?9 a8 could
. analyzed to identify the best treatment option(s)
invalvg 1 ob ope er gaee FEPMs frorm thasdisclesedt signatures, or a new

. r RSt i 6 i on attern i.dentified.,.
SRR e BB FREE R Aerhd AL Bl e
Thametjyirenient of asy sighatmelis sia0 chygelists the TREMADA Frécudtenle with

suitable for detecting the expression Ilevels of the
enjiely SEPWRSY 1oHSIe Teedisal gractivensyrie saiRblislyisstnont regimes
anti bodies or 20 antisera, preferably polycl onal

antisera, and nost preferably nonocl onal anti bodies
Rexense (TransdriptioncRERRIKBCR)ar e used to det ect

exp i on. ,The ant'i bodies can be detected by direct
| abSii Rl tehpihdes disteh fbake. ¢ femsmast cnsifiys whmss, fexible
quatitdtiveagic@at isVRT-FER\ich! t4H0HESEEH 0! aRflate RIGR! RVels in

.l abels such as, biotin, or an enzyme such ‘as horse
diffexent ssample prpwatiensoin apivedliand fhusphmsuese with or without drug

e A P AR B, SR S22y 5y
relatedRINASS, Agd naBee ANA galcngkonal antisera or a

nmonocl onal anti body specific for the primry anti body.
| mmunohi st ochemi stry protocols and kits are well known

in I r-Clalk i\l abl e.. 30
Pr o%glglr{n?cicg’gﬂe e§ Sgegg% 1%‘#11%41%}}2/%?@@‘ %%Ilnyap%f:ﬁef fgaple. The
stayting seaterialnis dypsieatlyl total BNA isoldtéd Som hmdlagaﬁmims @1{ taRur cell
n particul ar,

. culture) at a.certain point of tinme.
lingsy b sipre boriinheral Beoe celb et agsERly.neRiRoba be
isoRBANEESR DLVarRP YPERAMIAE sGHPLERBIRT .s!nﬂs»l%s er%%?g%%sté ﬁiné? colon

referred to as expressi on proteomcs
(e.zndarge i kowWef porc ainhl bowet), usddarectl] ) gastrivareavptoigealf anal, rectal,

i ndi vi dual polypeptides in a sanple by 2-D gel 45 WD

2007/ 073220 PCT/ Nz2006/ 000343 el ectrophoresis (2-D

PAGE); (2) identification 3 the individual

pol ypepti des recovered fromthe gel, e.g., by mass

spectrometry or N-term nal sequencing, and (3)

anal ysis of the data using bioinformatics. Proteomcs

e a o, o,
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of the present invention. Once the expression |evel of

one or nore prognostic markers in a tunmour sanple has
woear/iasessed the |ikelihood of . the cancer retaT/MNZ2E6/000343

can then be determ ned. The 10 inventors have
progiaint braim dlivern kidney, pdncreas,keplsent Hhymas, etestisf foRmen tkethd, Yetc.,
.expressed.in non recurring colorectal cancers conpared
ts§ BB P, BB O R S it ped fiem bomled sarbales from
hedlley BHkS! SIfAfe &dtceObt RNA T8R! ffndhr, &N@Q:Qn%(e E;Eh&c'&g for

exanpl es bel ow. Sel ection of Differentrally pressed’
exapples fromsfrageneerrarghingshpaalfin-aobedded ard dixtd (ng.oforgalingixed)
. ignificant involved sinply 1ooking at the
tlsg.fegsﬁgn%l

of

change" of a given gene between the two groups
interest. Wiile this approach hones in on genes
that _seem to change the nost spectacul arly,
condifeFiEt| P on Bensi expressions tprefiling dys RIKBCRoiy dlad iraeerse
| apd noj se el is,.quite high
tepR2ipribh b SR RN mpBic I8 SPAD bt & iy, dpBonenta
ampéifivativgl iy d BCR eedetibal- TROtwd@dSco@iotl 3 RBE relvERE HERchiYtases
am%éfChanggb | one. M croarray experinents, such as those

4 o fogls igps reverie trangcrintese (A V-RT hand Mobangy murine
r . ~hi one 1S coppari .
e A ety i HSVIPACQALAERED: e 1P SR A i
typisedlygpompd ysing specifiip ipeintoes nndoth lexdmRey) c25oli@cdT Mfers,
ded RN S thepéy ical tests for_significance (such as
R, G ey cictpirslangeS andiihe soel offpireessionguetliag, Fonexample,
exteRFRRNR 6dn bb OMEARASREHIRIRRIIE fdie?l,c;{\h{f)t %EJ‘ASPCROIH{ BPkin

each gene constitutes an "experi nment
Elgerg 546iUSA)y feltoveng theamanufaurex mstrivctioms. [Ths sleriged ¢BNA can

j g for.signific by chance alone is
thegég gllrsﬁ'dl:%% # %Hp %ﬁ? ?V:he ¥ qu?eggﬁegorf’x‘gﬁoﬁn i fi cance, one
typically cal cul ates the probability that the "null 30

‘hypot hesi s" is correct. In the case of conparing two
gr 03%‘139“%111 thenBCR sigpsemase ¢ vasiety lofitthermstables DN -dependent

' t aalf.a statistical .
DN B hRREs, JEbRaly RS TR Aokl pitstebpee -5
nudj:@sowat'sdtgdaut Hacks adl'-§' pmsﬁeddlilyg &?ﬁuﬁéa&-éﬁﬂiﬁty.i Thlh% TagMan

ed t hat . can reject the nul ot hesi s, an
@ p‘P’P’c"ﬁ@Y H{@&’F%gﬁ ? Helpase retiviy 0%5'%;% ‘Bthepolymerase to
hydrblgpé b 16 UHun I | h a ., .
B B IS RELAiP DIt oy 0% Ttk waBYEY ot bSPbnnyhe with
equpGEintZ2nebias0agidty caypeusedsi s by chance al one coul d be
expected 1 in 20 tines (or-1 in 100). The use of
t-tests, or other simlar statistical tests for
si gMwbi dligaecledtitie! prifers NBe GO BX berRbate 'Eh%ﬂ@{cfoﬁ%?pical of a
pe

PCgfoduping far too many fal se positives (or ty

rTERFUON. 5A] thindheligonpeleotiste, of tpuehd, an desipredetoodetedtsnucleotide
[ iple es at e sanme. tinme n
seqhéiinh 1068 b CinlR8 £RECEInBY, I8 PG nfivisendhihy Teq
DNés polymeoef ezyomni abétibdabeléd Hith HOMPYREr HHERsdeREd§e 3 a
que}:lg@ﬂlc nservative for npost .mcroarray experil nment s,

YOESOPR % ndmy 1asaT-induerdy amisston( frome the) Jepertemdge is

ue: Hth B S0t b
1 g%egn'pt i ﬁélht 0 apgpisy aﬂ‘?)fégﬁﬁ? Id?F %#g}rgwaed,\%ﬁeetﬁ gpthe as they
are ko thy piopai f Dusing , therahpdificatidnd séactiomethies TA@ rDl\sﬁldpiﬂyﬂnBﬁse
onzd sugset gﬁ experinents sgch t hat the expecte
G AR PO AR PO IETPIsHcdqPERIGnA) TRSF. ¢ bheo Fepultam rspbe
fragfbhtd Gis@0diate! ih @8IARh,; add sifl tAirs tﬁ@&ﬁ&éﬁ&‘ ré{Ja%r B is free
been used in _this investigation, through various
from ithe quenehing ie§aef, of amsscond feoraphdred Onp mmleahdelofriepdriddidPe is
Array 15 Tools (48), and the limma (11, 42) package of
Bi oconductor .(that uses the R statistical
envi ronnent; 10, 39). Generdl nethodol ogy for Data
M ni ng: Generation of Prognostic Signatures 20 Data
Mning is the termused to describe the extraction of
"know edge", in other words the "know how', or

o Y
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25 froma given set of gene expression nmeasurenents,

or "signature" (as described generally in this
weeadviogse2and in nore detail in the exanpl es seeCT®ZR006/000343
_The specific details used for the nethods used in this
h@ﬂt@ry for _@adesnfw neededuhe hﬁmﬂpdd igesl, ahd- a&ectid%vvgf Ql(&eb unrc]luenched

plication, o .of the data.n ning. nethods ot

fe?‘ﬁ%!sf S5 BloRides Lo sl ﬁf% qyaREtaEy s iprRECtatignpithe data.
descri bed here) can follow this general protocol. Data
m ni_ng 49% and the related topic machi ne | earning
( 40)TaaMan REPSIR%an be perforniedaisingatonenerciatiglavhidatie biabment,

' | ; i at t
sublD 0 W S, AB1 BRISUE7 B0 SR En SRR horob vesm Rtk Flner-
ApyliednBi ,0Rodthe Cage tRNWSAYN drh

%ﬂlgw. o%?%ﬁ%&? NZ200 /O%Q%SA)Q G Elefholdd Roche Molecular
Bigeheptieals | Mansheim; Sermpny. t ea ipefeired cmdwdofierththet §laniclease

i nck i i n..0xd full
préf@ilidchs 1R 3h b AEANAY Gkl B CPOROISHES SRR Shyind, ABT pgusm

7TT00temchaquende DetbidoSpgym. THhe s§ttemidcaRisRUST d ﬁwhﬂ@égscfeli’,elaser,

appl i catiqn .of ta mning can often be viewed a
Cha%?’é@&? B‘i) ae‘.fw%ﬁgé%scgmesa, #Ad coraputen n@he sxstsny emplifies §amples
in 84 SO el Hdnbhich 125 t1Reh I'shpften masked fromth
™ end- USee:.r (t.h%{; (iﬁls % ne cgg%& or D{rzr&aﬁr% a&?rrg]flicgg?lé’cﬁ%%ﬁ’ggced
flugeeseant bigual iandllected infrealrtine fHrowghcBbre loptisd edblstiofall 96 wells,

t hod osgp.for, data m.ning. For exanple, neural
anf Briiee of gﬁdégypp ¢ SYem drolidksroRmare fraensing the nstrument
an@ &drtahglykiag ke g4pl ex i npl enentation that makes it very

difficult for the end user to extract out the "rul es"
used to produce the decision. On the other hand, k 10

: e AR .

oy el SIPHAS PRt Aot Gl e Bt rge. As

distiraed blsovep flubtedeiie Vel bheredsided dhhRE %y&ggcyfclféoa&&/%?esem
S

thOf approach used jn data m ning: Supervis and
%ﬁﬁ%‘ﬂ’ggi? product amplifisd dp dhat point imhibe emplificaticadreagijomo dtte, point
hbf ehel MicRL i N of ' l.inked.to t 15 dat a
S ke:nomm,sg%cs éhaais car {e%g&lﬁéggs ¢ %lttlsglcfﬂ& g Elﬁﬁ'lfgfﬁti‘{ﬁé}.mld
cyddn recurrent tunours). Wiat is required is the
ability to link the observed response (e.g. recurrence
VS. non- recurrence) to the input variables. In the
UNSTH iMinsiod cABRY SRCHe JrRe: aande. Al ordHPBEk ;
are not known in _advaﬁce, aﬁﬂd ?‘it%%&% Vtang?%%ldg{%ggk 18
usaly pendoreneddising ancinteengd standarfli fAtle idval mtaaslesandard is expressed

at % ;céfrir's?pzfng rl%}ei'i atér?f)b%r él?%é%?t&%%feg,a@%jo \ﬁlagn t ea:%;l%(sj %;?E‘ts experimental
treatinSatl SINA s infost €leglintly @@ to Abi48 hattbrm¥iol lsefie e}EHredssg)él are

mR@g&rjeci ated that any of the other techniques co
for the hnnsekgepingr gerssoklycerabichyde-3-phosphiteeddhydrogenase
GAPBRS andactfdet @ representation. This involves
( trans od;z%g ron of the data into a formthat is nost
likely to work successfully with the chosen data
technique, In where the data is nunerical,

1.0in
Re@tf&‘ﬂ"&?‘?‘i‘ﬁ*‘f‘ﬂ??@ﬂﬂﬁp%ere t he data being

| NVeShdrg LRt VARASA IR YeenhiGi&lSin@ eI 8RS quantitati

expr-essfi on, this i s%?gk?erllﬁg Pan%ﬁ%}éJ.naﬁ‘glsl418{?162%?5‘50&1%“%“"6
PCRowhich nzealuncy @ CRy prodinct acamgelafion ¢hroughy dﬁﬁldﬁbae@fﬂuori%enic

ni t.ud often, the.lo f the data_is taken, If the

oroffE R et Rﬁ‘?k?)-nég%a& S ﬁ’?é‘ 5t CyBpaitbly boths with| qugnigiative
congREBVAPECRIaNg With fifdliGe | OURIHIBIER, RBE Lol ises an
. care has_to be taken to ensure systematic error is
intefgah competHor foreach targat sequeoee i noymalemation,cwhiter the latfer uses a

errors resulting fromprotocol differences, machine

di fferences, 48 WD 2007/073220 PCT/ NZ2006/ 000343

operator differences and dtlher quantifiable factors)

is the process referred to here as "nornalisation”.

Feature Sel ection. Typically the dataset contains nmany

nmore data el ements 5 than would be practical to

a ] o s
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many el enments that do not provide the information

needed to produce a prediction nodel. The act ual
wahid7iory220f a prediction nodel to describe a earaget06/000343

is derived from sone subset of the full dinensionality

noghalizagiod gtm@nﬁaméﬂmﬁhmtthmplert& atHoRsdRRED mg fo@lPET-PCR
t he dat aset . te

or . atur
F‘Fﬁlnp‘%gﬂi] f’ i c? 8a V%{F?CL%F@& Gﬁﬁ@n@Rﬁﬁmhcﬁ@Sé@%rﬂ-%@
dat aset are the individual genes. Feature sel ection,
in the context described here, involves finding those
gend%xpmm@n levels qmdee demrfnﬁrmdemmgaﬁxe;a patpffesanbbdded tisdues as

t | th whi ch
hERAA B Roo e B phs axppeiashe g{@@?ﬁﬁn@e&%ﬁ%@éﬁm@s and
prdiH’be arelesignedl basedaipoln GHiréd sé(ﬁéﬁc%? ??es&?c%'tﬁé 0% i agﬂ)qirﬁed

.15 Iomer in one or other of e groups eln
5 ccmpbagimend. theofist istepsint the mm(mm design ishﬂ&edelmeatlon of

ol LS AT S L R e

sudnaaoﬂ&t BN)A Bhddpssftiedqt dekelopad B?ma wige Cbé&nfér R&L €23(4):
65@ g&l?&éon no eIB and invol ves great deal
3 LR SN mﬂ@d’@égtsr‘@dah@!sul Su_bsequent steps
of 20 significant
follét\fexﬁgiseﬁ eEatgbl%th b%is%ﬂ{\%d?@ ?gﬁrajér%ég P V\?nti h({efll% ea?l ier

successful nodel (t he NZ classifier), entailed
ition, nmethods of data

feaég Flect é%éﬂtl
r eddtPi6h'9 asva n%ps SH?F} S, étdﬁ'b‘?.ﬁfléh@ TRgRK rpRAtitive sequences
Wl@ﬁl @Whﬂtﬁﬂs%héﬂ“ Aedatins She rﬁ&? %ﬂg roﬁé‘sc £l § Ghazs Easily

13 recurrence/non recur ence ures O
accz)si igeeddhy asing thavRepwat Mmkezapmgsmcavamme tonelirbathRolugh the

f t.hat t abl t f
BaffSP (CHIRRS 1 MuBafinep othict v BRA SBiiimets Paiety oway of
repbtiiteielempnts and pdlin€ @ duery E@u@ﬁ&%%ﬂléﬁ‘ﬂﬁ%ﬁémﬁ’% eleiqments are

ch0|c The |nput for this nodel is usually In
S\[ hg, masked; segHencen £an rihem tiecusedi topdesigk rjmmmer amndaprobe

P L SR AT i

des@ patkadesd atich ias anekt Eixpiess t(h@pl@d‘cﬁ@h(fsty’st@ﬂls)mldﬂB assay-by—
|n t echnp ques such as neur al

agb uentla
deSil%]t Hl]g? ?ﬁpsy&‘geng ( {Steve: Rezemi @@ege][eh dt Shpletsky (2000)
Pris@fior @6 W W TEOESRR ABers 3HE Ror Bolbhi%aAD mér?)m RAKEL: s,

di scrim nant anafysis, support vec ch
Miseaere § (edshiemf¢rmaics KMetheds emtl Pmitarolso Uvsthotifiéin Molecular”

or, subset of t obtained after
Bl"?‘g@fi'aﬁ}?“emé“é’ TR ?fﬁ‘?’ﬂo%ﬂcféc%% 2006/ 000343
selection) is itself the nodel. As discussed,

effecti ve nodels can be established with m ni mal
un d&%wm@t fagtors eonsideses! inpPGBmaimersdesighrindgte primer

k wh t
o S 5 S MG S0 ot grimer
seqeemes mnaesénﬂsbqume Wﬂsgeﬂeteﬁ SbptinhA) PCPPritnOrs € &A1/ 17-30

5 resul VaI ld i on. Tpls IS a key corrponent of “th
lilﬁtflr ut 20r89%; 15ech a5 dorr dxammles hout 6054 G+c

bas@; tmélﬁng rt@rﬂfa@ % baaksn 1 B1d 303, £9 LS shlio Ui, are

dat aset are to be set aside, apar

typiselleprefasreda o furttienigniglelites foeBCR! frimarundqsbel@esih debee.g.,
if the results of

|
DAL . TP il SR B M St
A Tiabiafirp MMafual, ft_%lmsiﬁin? 1488 E%r%gﬁm%s aNEWFAR! 1995, pp.

val i dation set to test the nodel fore’it Is appli
133t195; denis pnd Eclfand,@ptimizativon of FIGRs jor BERs BrdtscalgtA Guide to

strictly adhered to the nodel is likely to fail in

real -world situations. The nmethods of validation are

described in nore detail B8 ow. 15 Application. Once

t he nodel has been constructed, and validated, it nust

be packaged in sone way as it is accessible to end
users. ThIS often |nvolves _inplementation of some

o s g,
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20 of the nodel into a hard coded application by
i nformati on technol ogy staff. Exanples of software
wopackageot hat are frequently used are: - Sprefdshaeto6/000343
pl ugi ns, obtained fromnultiple vendors. - The R
Methails snd épbplieations, (CCR€Mress?2 bondoh) @ 9940 FFR K Ci1akn® PHSRIES T. N.
Pwat L%g " §-.70I us, Ségp SPSS, STATA.. - Free open-source
"UBFE Rt PEmeR 244 Prod dpeispa MethedsoMel-dhel 70: pRh§2AALPI7), the
entiaé HRElo§dkds bt wHiah b heretdyi X! i lml enment
predi ction nodels i nrégﬁrcoﬁ{égg%%@zﬁg%é&%@%
setting. 30 Exanples of Data M ning Methods. The
t hods can be by first performng the step of data
mﬁﬁf‘ﬁ@ﬁ?‘&@égs (above), and then applying the
approjfferaiial kRerssisR| ééf@ra%op%ﬁkﬁﬁﬁﬁﬁecf Upt N8hfirmed using the
description of the process of data mning is
migeasiay Heehnigped ethus) thenexruesgioaxproSleedfy CGEMs- vuni bd ereasured in

. ( A 4073220 PCT/ NZ22006/ 00034 .
S o B AR R TLIE000L 000 e, 1
méthgd)tpobfnuelebiideemtudrees 65iitepst (Meiatine QNI £ 61%%119&1@3%%)

I a]ggql S or responses varjabl es are tﬁe out put . ass
arg platads or raysiyet a mHeroghip whstraiet Zhe puaredirequanses (ier, mepture

SEHSD JAUERRI ; é integer). In - .
?rgengr_al i sfeldlgfb ilﬂ%}eéglrﬂﬁit%g? esc,gﬁl‘? #gug%ﬂ%\lseé]mfegb%%rg c&ﬂs or tissues of
intersspi0s dargeis). abisess iarthe ROLPCRanaEhbd, eBe bdneast BNMeh iy is
" ttﬁgg&\@f.i rigtuﬁs ata, but are transformed through the
0 13p1alPe from oHmOurs, g dpeury eqlk Haes, @indj eprieponding
noffBl! tieE NP #R:Of TRRNRNA | I g@qﬂ | ari i

Li neér Di sc?i rri_nasnt anal ysi g%%g%lédg%@d . § rag\%g’d%fdpnmary
tumers @a twmnous cell higes. | i thessypareaifl RN Aiis e pribfaey gimostpSRNIA can be

ta.can.be separate .hyper pl ang,
exhALE oy LB AnA R BPALALRS, Bl SR LS gbedea
(FEPE)S titsee haabpl® & fiked (8BR! foRfaliPaeaiybifRat is ﬁ:% which are
variabl es is used to separate the classes, Suh t hat
roytipelyrenvsechanst prassrvadrin shedag clinisdl prastics. and t he

W thin-group variance is 15 m nim sed. The byproduct

of this is the formation of a classification rule.

Applhi eapedific efbbdiient of thetrpicsaiml aschiqueNRORWInSI RSiSinserts
f%é#&a redictions or ~classification of class
° S5 8pnbied R sulsgater e sybsstecantinelnde wp o 1, 2, 5, 10,
15V20,i 28,1 30)35000] ihHe i L, Sl I s such as

nearest $hrunken ’c%t%o?%éh%m%segggﬁ%%ms%n {jer, apgots, the
substratentagy draludey agdedsy si0s0002 BuclSotiteo séquenedisor THRC Riict0srrayed

. A collection of variables is used_in_conjunction

5 (‘g’?‘??s’a DB ot ofe VBICHHOY: + e dtiePln i Bybrstiattionn ypder

striffpetit RKoAdifoh EAs SBBREMRbRMRR! fh%%f#&k FSSthe nhi otaﬁ?rg%caﬁfbe at
IS e

t hose wei ghted variables. Application of t
leagt»0, éo%a?ﬁ)gl 40, 15680, 1108dor-2@00zbasesinsehgthatn HA1aN;, 100-200, 100-

G | nb i p. f hat e,

SO 190 263 Tl e SSpRAREL ! o A SRl s, e

capiturt prabes dbmibickniefoanasie san byvai [astsMpes! bE; @f I5g, visﬂm 900
rom a

bi ol ogi cal neurons, which apply the input

basgy lﬁ’g%éismt 151/% il 81204 h%@Salr(bggdHnZﬁc 1880, erdf-80 basss o length.
the input into an 30 output. Comonly, neural networks
use the "nultiply and sunf algorithm to transform
t heFlunppseatlf laeledu¢ DNl probennmgthedednemidd hesies nbéPoftion

i ngl e out put.. node may not_ necessarily produce an
of RPRisEn{HBRStde & Feitneansttinion G oA wsiieled Tiom dissues of
integ€st.! RhbelédEONAOhEbeEalied a5t i | ;
out put from se\?ﬂér a? ot ﬁer ngde ,%I%(%%hgﬂ#%‘%ﬁ&ym cach
spobof gMA A e amayalAfjersainggnt washéng toaemovahegspéoifidally bbund
WO 2007/ 073220 PCT/ Nz2006/ 000343 vari abl e. The nunber
of nodes, and the topol ogy of the nodes can be varied
43
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alnost infinite ways, providing for the ability to

classify extrenely noisy data that may not be
woaswiib®2ot o categorize in other ways. The nDSPCTOIZREIG/000343

i mpl ementati on of neural networks is the multi-Iayer
prpbesc éipt chip. isSscarledstsi tofatdl daserndickRE6H6 8 OF dnoBRS detection

%@4&: Int hes& vari abl eégar e used to define a

i ’af‘”(?ﬂyasofl (Posaperas  QuANtEation of Jwbrdization of saeh garayed
' T

elérBa ot f6tefs§dsEh B Jf E&Srreﬁoﬁ&ﬁg?ﬁlﬁlg(&?g)%@gﬁ §fith dlga% cglour

typi cal process creates a set | ead
flupseseeride sepazately dabaled ¢DNA probpe gérddrated fimhe temtowtes HERNA

' Lhity t.o di scrim nat A .10 exanple )
ant RGP R Bt 8 ettt AbatdpBRe o thsfranseripts from
thel g | §dumeesUebrréspondihg J&NCeE % éb@@ecgié&eYi? Hu@"§etermined
.gene Z = z then class A else |? geneA'= q 15 then
sigylianeowsly.NAaresemplast protssal fondtindiesdrited i dtail in Example 4.
Predictions or classifications are made by conparing
a sanple (of unknown class) to those around it (or

KnoWhecinfisiathrized\sdale 6f @eehysdigi@ion FEbraY adodlhi@RCad rapid
functio It is . possible to define many 20 different

e"ﬁi]iug?%fhegﬂlf’lﬁ%@%ﬂ% pattssmiinlasge waeber of ganes Sueirmiethods have
[ B . extension, of t.h . :

begiy? Rg‘gg San gi @tg Zgr%%%{,l%g’ggﬁu{e? ptf)a%%%‘lt szafeoﬁ?nﬁc‘gp%’* which are
expresieden 9i fowsgopiesgrer oelly dndrtomembdaciblyaletict anlchdtnppriimstely
Pearsan. Correl ati on co-efficient). There are al so )
twpGISARTRREF O T RRPGHIEN (RS (R0 Ft abickmopatkt dcad. Sci.
UsAay3 V\(zgl di 0BOL49N Q1 95%)). ¥ klﬁicwéﬁﬁgcgﬂaﬁgé‘i%? DY performed by

meani ngful 25 distanCe netric ihto euclidean space, So
commc@(i& laveiteble dqupmende fdlowing enartuactapd pedodots, Guch as by

: i s. dist t hqugh. t he, di st t
st T8¢ ARSHAEGEACHS Behnhat e Fictnegs? drebpognpelieyte’
miteaghp aedtiologydUThe devéBpRent 65 $EBohAhY YndBoAILH large-scale

restatenment- of "find the k-data vectors that are no:
anglysis PhECRLSHIRSSIONKAY®A 1t persible o srarcbusysistriatitallyl fos snolecular

30 vote as to which class the
et of ik 8 BAftchfon Y burctid HiichSn g Yilepf i bypes
networks. A directed acyclic graph is used to
Rbtéegr?sent a collection of variables in conjunction
¢ » Purification, agd ampplificatignst r i buti on, which is 52

dor R0 hikRlds Aol rERIAOBKARAA dre WBMARGHid e art and arc

_determine the p Ity of class me
disglasgsl én standande ptieks of ompheoelat biclogy,y Richidirigh AL et al.,

Cug g RS of SR AT b Wievcard Saow (49971 Methods for
RNV ek @401ti8 - frond PESET SPaRA iksitedhrd ARBIOBE 'focre&a@éeé in Rupp

roduce a classification or prediction of 5 ¢
anchbpekarshilp Invgst. 265 AGPI(98 BnamshBeSandres it aby, BixtTleohisiqies 18:

i cql on redi ction nethods,ar.e capbined .
200 (005 B Gl R BoPFlof et o fhed Pt itbreton kit
buffdrast an phetsb fom dodimércRafahefatfiretfl8heh & QiddB ¥ccording to

var |u%t| ons of these nethodol ogi es that can be explore

the magutaciyrgr's WaEyctioasy Het exsennlodpial RiA froanesilarin cyltiveicag be

: iﬁg;gg eNRl: oy il reci.ated t
ISO%E{(} one g’?‘]g%e%ese %t ﬂoébb%ig‘ﬂ;gé ?g}ler g’g’p‘iﬁ%ﬁ aivﬁljilacapﬁ% SNA
isolaiombkits rinelnde avesipfPatd eComplefet DNPAr bhd URNA QRiEichlisd Kit

IS goMAloba Wbz Resmine Morki Ky R etict i (Ambion,

Inc§C MR -RNA from tissue samples can be isolated using RNA Stat-60 (Tel-Test).
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Validation Application of any of the prediction
met hods descr.i bed i nvol ves both training and
wonoewgrsabi dati on (43, 55) before the nmethod caaTh&2006/000343
applied to new datasets (such as 20 data from a
RIA: prepased fromatumout can hé inglaiedy Gorveturpik iy GediufldSsridedensity
&ﬂgtdat et of interest (in this case gene expression
EEsY e APy 5 col or ect al tunours), such that it is
stratified across the classes that are being tested
for {in this case recurrent and non- recurrent
tu jtepsTiof & repadseitatgves protool (for ghrdfilingesaicadpression using

WS’ e Vo s
A ShER PR BRI BB AT by RN Sotosingscudie mENA sobtion
puBisatidn, prifrer skivfiod i RAIATERIGH BreQfivd}f BHSW itk journal

mpdel  so as to obtain better perfornmance In
aﬂﬂnfg%ﬂt (Frgexseplenbvigveedirayit al. JaMoleaDipgndsties 21 $440t (2000); K.
s verd it § 1 NG, predi.cti on nodel,
SpEBE o> Ak el 13- 41030 3pb0h.° BERRS» Siyoseaiative mmpcess
stagiatvasle cutting dbode 0 tyen chicle YeatRnk dffasaffih REHRHASE RS tissue

validation. js.followed. 30 There are two major types
Smaﬁew‘ra?ht?aﬁ#% i§ Phsncaitragiednand pepteintandt DNgy afentsimpvedt After
ik Qati i pargyhi QN - dataset into
andlfis 8 hO TOVA ALHERGAE Tch, LD loR R, Roferay be
inahededg iftricoessanys aihBNAOisi raparte irmisoribdibuding petic \Pesifio peSifioters

at.spe o .that any adjustnent of_ paraneters or -
ol B KA P Re a6 Yschrp palaned i idgnirioest teatment
0 Na3dBR OGRS i i i ] e .
P oat) n oot (Cont Taar (no e s FPfe | EARRsE bl rppession
patigp dfenfifipd in the temowrsamald examimed, whi ch can be appli ed
in several different ways, described below There are
two main sub-types of cross-validation: K-fold
Im@nifhistadHestfibirp And ProtebAdse- 5 one- out
cross-val jdatjion K-fol d cross-validation:.The dataset
i s Hnprugelistopkemnirtry methods latss alse guitablei faratercting the expression
il : ' e_sane proportians of the.
v B RRGH WL L o DR AR YRR Rt R antbodies or
antisatai, gedferahly polgclofialt dnisdfa,satols aimpl fRfdrsbl§ Shoreidhgl aftitddies
training is 0 acconplished using the remai nder of
SPEe E(Ht %@éﬂn

b dprwed itgedriacd axpraspient r hniantbedies can be

detbdtéd by B4 1hteli t i o
clb el bf o 1arIl BORE A GOREACLY Yorl Mimple, with radioactive
labgls oeetascent belephaptt@ulakels tsicteas, totih, tdremosteyak!such as horse

fecti.yeness,,ascertai hed by . conpaJison of the Lo
rad R 5 UGG TR AP b oD SaBbdedparamcarsinody
is Gdeds ir \cahjulledrO Witk aCRBEEA | LcMRBE, \Wafibsdy st
Cross vglidatioﬁ, n whi ch &:n, mﬁgﬁgﬂﬁtﬁgnggg ﬁL%@%FHg
polyglongl ngsttisera o gbmenedlond apfib@iPiBecifedhr dse tphiomey antibody.

- i.n Tabl and 2, .can be . used to
B AR ab Dol B s PBP BeligRberi inpBe art’and are
coniinagintistavaildblgnat ur es Prognosti c signatures,

conprising one or nore of these markers, can be used

to determ ne the outconme of a patient, through

appp4 I f lCLi nodel s derive
 PPbCBEnoRlpoRea % oTRE BESLBHIE, RAH 5 A Gpte e,
tissug swgangsvey orceetl @Btutke)tae mriertaint frentdof fieeh ipatticular, proteomic
; eﬂ?ressigglge.q., incre;ged or decreased expression) .
echiydyer gan Deissi togesesstheialotal ichanges ofiRpheeptide exprpssionain a
samrPleE 1SS irdRrrB® 46| a iBR' &fli C dve .
_an%r ogér}osi s, e.g., SI [ keISiglﬁgo%%?%‘%geagrgt%ogﬁ%%gg@&gf ically
inclydest enfl) enpaegtionr eftindieidyal phiypeptidesi oad safipla by 2-D gel

positive prognosis (continued rem ssion). 30 A set of

prognosti c signatures have been devel oped. In the

first instance, there are 4%wo signatures devel oped by

cross-conpari son of predictive ability between two

dat asets: the set of mcroarray experinents

enconpassi ng the German col orectal cancer sanpl es,

o . o o o
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54 WD 2007/ 073220 PCT/ NZ2006/ 000343 exhaustive
statistical search for effective signatures based
weab@wly3nm t he German dataset (di scussed in erampizeoos/000343
17). As described in Exanple 6 below, a prognostic
elscptgwphon@sls PpAAGRY (D glntfchida oF Mheemdatad! b§1||9§5i3tldes
set. of colorectal sanples from Gerrmny (Tab
rel TR b el BB hs 5P amiegd ewicosiag, and (3)
e b I 0
e o?é"%ail%ﬂé%?’;“’.ﬁ’%&@é%@%@a?iﬁé&?lf%b%n%%?é g, valuable
Suabkmems rig othep mqﬂms Ofgamo(t@rc(selog p,roﬁlmg; and sanTpé aaed aloge or

th el ne of .nore. markers
8B sl Wi BB FRBOR o Bl Brcirodis SEr avo o enarers
oftthepresdoelivia@sh. of the 10 cancer recurri ng can be
determ ned. Table 3: New Zeal and prognostic signature

WDR44 VD repeat domain 44 0.81 Hs. 98510 -NM 019045 na

ORAAL BB 0 PR pRABR SR BT, e s
bemasﬁﬁ'siédsthe dikelivedd oftheAltdr I@élﬁ‘hﬁ% rtatiBen be determined. The
dommai a nqg 0.84 Hs. 156509 NM 014016 rotel n 2

inygnigrs, a"(? L ed-Anayrahes 9F n@é&ﬂfs thajiare difder nlzt}aﬂar expressed in non-
re&Rﬂﬁ%@&l@fe‘a{al I:algéer %rﬂﬁa@éc??b IS rQ %%%?%ily ﬁa&%@é{a% en% data

pdz- bi ndi ng ase
sets3 Bbe maderyapaseowdn Tables ha, mmp,anmh@e%ﬂt& 3676 NM
012297 sh3 domai n-binding protein 2 ZBTB20 zinc
finger and BTB domain 1.2 Hs.477166 NM 015213 0 84
Seleetior b dsi ner protein
eE§ g?o8ggﬁﬁ%ﬁgg%%g§6&%%ﬁw%%l&OMM domai n contai ni ng 2
e b e oo 2m00. P
n. suhun t
8 e )f"l% “hOhBi BYT 8758 BERER iy iR 220 faisterest.

Wﬁl&&&baﬂﬁ&&ﬁ&dﬂ% @053 %%nesaﬁxﬁﬁﬁf@iny tPEnEE I@he Hl%glesp%ctacularly,
farnes Itransferase (yeast) GIF3C5 gener al

copsidgraiton; qftbrgis stafistesrledlsgme kg reabzthat ilitheov228%e (arinbise level)
al ur onan: nmedi at ed
s Qe 6% % oS iR S B NAD R e e
chagge2uBhapipen fifetjnentlydyj dhgadd dighee € el | 0.83 Hs. 1
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51multaneous measurement of thousands of genes. If one is comparing the expression

_)
-1\

large fold-

levels for a particular gene between two groups (for example recurrent and non-
recurrent tumours),‘thAe typical tests for significance (such as the t-test) are not
adequate.  This is Because, in an ensemble of thousands of experiments (in this
context each gene constitutes an “experiment”), the probability of at least one
experiment passing the usual criteria for significance by chance alone is essentially
unity. In a test for significance, one typically calculates the probability that the “null
hypothesis” is correct. In the case of comparing two groups, the null hypothesis is
that there is no difference between the two groups. If a statistical test produces a
probability for the null hypothesis below some threshold (usually 0.05 or 0.01), it is
stated that we can reject the null hypothesis, and accept the hypothesis that the two
groups are significantly different. Clearly, in such a test, a rejection of the null
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M 15287 NM 152872 NM 152873 NM
e 15%3"0%‘%%%3’%%’%@9 Ibeecf’é’ﬁ%'or NM 152876 FAS
superfamly, nmenber 6) 0.9 Hs.244139 NM 152877
chenokine (G X-C notjf) CXCL9 ligand 9 0.87 Hs. 77367

A RIOTD 60584162PPT9aeh 1§ doisloctyay; with jeftemsting ta apply lsprobaEEE for a
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General methodology for Data Mining: Generation of Prognostic Signatures

Data Mining is the term used to describe the extraction of "knowledge", in other
words the “know-how”, or predictive ability from (usually) large volumes of data (the
dataset). This is the approach used in this study to generate prognostic signatures. In
the case of this study the “know-how” is the ability to accurately predict prognosis
from a given set of gene expression measurements, or “signature” (as described

generally in this section and in more detail in the examples section).

The specific details used for the methods used in this study are described in Examples
17-20. However, application of any of the data mining methods (both those described

in the Examples, and those described here) can follow this general protocol.

Data mining (49), and the related topic machine learning (40) is a complex, repetitive
mathematical task that involves the use of one or more appropriate computer software

packages (see below). The use of software is advantageous on the one hand, in that
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g BRI ORIl B T SO AP e e
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negr egﬁnq@b?y@@pd NRegehserigninay apelysia daye Yerg transpafent process

LGt Sh kg M 001565 chenoki ne
fo( CX-C Jr%%??%%%&f?ﬁ%gg’?%%&lw Hs. 518814 AF030514
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t) 0.86 Hs, 100431 NM 006419 T-LAK

Th%g‘ie?r}g t%’é&%%?ﬂﬂ?wﬁb\sﬁ B GtadniEee  Spgryisad and anaperyised
: Fon | . 9

G bt SUPATRRE L, freniorhild) AhOXYAERERRCE 1o he
dataris bnewn.chch sakatidoriesl damk(@©a. Beclirrbit 26Glredbdr &) 26B3urs).

ran 2, cytotoxic T-Iynphocyte ZMB
S R N TR ) SN
redicrbhéz) Kb Thel i@l Rerifh1&s] Ifrithe GG ML QLHRBPShch, the classes within the
dataset are not known in advance, and data mining methodology is employed to

attempt to find the classes or structure within the dataset.

In the present example the supervised approach was used and is discussed in detail

here, although it will be appreciated that any of the other techniques could be used.
The overall protocol involves the following steps:

e Data representation. This involves transformation of the data into a form that
is most likely to work successfully with the chosen data mining technique. In
where the data is numerical, such as in this study where the data being
investigated represents relative levels of gene expression, this is fairly simple.
If the data covers a large dynamic range (i.e. many orders of magnitude) often
the log of the data is taken. If the data covers many measurements of separate
samples on separate days by separate investigators, particular care has to be
taken to ensure systematic error is minimised. The minimisation of systematic

error (i.e. errors resulting from protocol differences, machine differences,
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up. Primary colorectal tunor sanples from DE patients
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ersi sting W Zeal and data Rel apse free
Rel apse Nunber of patients 102 47 Age 68.5 (SD: 15.1)
69. SD. .8..7 CGe . 48 (479 2 (479
The met%o&s can be by) first per}g)%mrgr;a & step of Slata lgm%g p(roces/g (above), and
then applying the appropriate known software packages. Further description of the

process of data mining is described in detail in many extremely well-written texts.(49)
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. ' i he indire
o SR 1% SOy Sl 0 o B R by perlane
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M NYHRS AL commonly used for microarray analysis.

® Support vector machines (53): A collection of variables is used in conjunction
with a collection of weights to determine a model that maximizes the
separation between classes in terms of those weighted variables. Application
of thls model to a sample then produces a classification or prediction of class

membership for that sample.

e Neural ﬁetworks (52): The data is treated as input into a network of nodes,
which superficially resemble biological neurons, which apply the input from
all the nodes to which they are cohnected, and transform the input into an
output. Commonly, neural networks use the "multiply and sum" algorithm, to
transform the inputs from multiple connected input nodes into a single output.
A node may not necessarily produce an output unless the inputs to that node
exceed a certain threshold. Each node has as its input the output from several
other nodes, with the final output node usually being linked to a categorical
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in the R conputing environment (10, 40). Background
corrected and nornallzed expreSS|on nmeasures from

I T o o I o
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val i dati on Data anal ysis was perforned using the BRB
wano@ysinoel s package (hypertext transfer PCT/NZ2006/000343

protocol ://1linus.nci.nih govBRB-ArrayTools. htm ). Gene

sel efben vsedvadetprnibo tegstobatBlity df alas SRR LB fBPS SaipIge!
I n.the DE dat a, genes were found to be 30

t-test. 18 'SV
di ff'Z‘IP Shendgnt GompeR YiteR Which indgpendgnt signadniees., class

t hr agéab i (mg)%& I fterential |

expr esse%sgg)nlgégg%ﬁ? Qlﬁ% e rpé)ﬁigrtltlgt@?rﬁ%scr?g ‘ftloghogﬁlﬁlé%blﬁ
exprewse enmpenentscaulthendie useditol produpetadassiieatidoeepbdicton of
chark%e bet\%ee%pe t wo %I asses to be higher than 1.1
was A0ac0 6 Y H:h858mp tection process for the DE

dat EnsERbR-18a610E mdkRENA HHith SRR f@w&@g@%@%

using | eave one out cross validation

200 FPuPERddo POTNee2 i) desditation or medibtiaf oft diess Mienategship

-DE | . To avoid the problemof over-fitting,

bot %gftﬁsaﬁ%éne sel ecti on and signature construction

wer-e perfornmed during each LOOCV iteration. After
O0CV, the prediction rate was estimted by the

L
Thepegre mspy ariations ok thesemethedelogiep thaticat keexplored (4R anido

WA SBH51S ke ot he best predicfi

o f Ig r 5 unkn omﬁé%érlr% I%é%ﬁ&gil}%egﬁ(ﬁ finteg F‘é‘iﬁe‘{eﬁ%sgh gtl ‘?ﬂ’iﬂ’e

apprstiatpdahat anylone v£thesnnethodulegies\&intbe dppi&bin @aérad obthin an
conjuncti W.th six classification nethods: conpound

ac%eé’%rfi r&f‘é'g %ar%%%ff%mt‘@mt?ke&ita g¥rid lovenigéng by ensuring that

all desuts hrdi 1B vid A_b¥preheh D) alid3si t nei ghbours
(3-NN), 1- nelaresith%neieghbourlsd%?ﬁl?%%ge,ﬁéhearest centroid
(NC), and support vector machines (SVM. 10 To

Vaﬁﬁ&ﬁgl ish the validity of the NZ and DE. prognosis
signatures, reciprocal validation was perforned, with
the NZ signature validated using the DE data set, and

vhce, versa. _To test the NZ genes, probes relating to
AppHieatipp of apwef the pradigtieniethodsrieserihed iesrodvesibéntraihingdmd n

1 : sed.to assess th
cro%%??l%%gﬁ @3’05?5] ge%g@égna S#ec ap be alpﬂge‘f)% B%‘ﬁ%?@é‘?‘s (such as
dath dmeta olihigaldrial).heBainpiOiwslveStaltidedd subsctTIREathRt 8 infiest
. tp. the 19 genes .in the DE signhature were identified in
(in this crpe %%aexawaswwma@ema%wn cologesctad Semowns), sueli thatnit is
tratFRed Glrads i o5 . | ot h_cases, a
S Rercls MRl e by Mg R s Aod Rl BESR fon-
receent tainpungl n€his weiining) setds usedecdeneta@Qlprddictioatmedd] (defined

 {ferences between the platfornms (in particular,
abq@g{j_w ﬁlé%ls?e&}f?ié’ © R rp%&n_el ‘i’i’f"e@éei E§ingsel) neant

that direct application of a prediction rule across

.data_sets was not feasible. The consequence of this
It i pogsible to@ityr theepagameterscafsthe gmetlietinn triodel sor adiccbbtain better

use neralized to jnew,s | es.. The
perfiinificd B the 63 R SRR 8 5 1§ b s fitiggoknown as
ovecfitiog) wherd they preéictivh intilel Reried @b tel tal@hs dafasdthfit not on any

sa&p es agfl finding the proportion of tinmes that the
extorpal dalasat oM arder & Framysnt hipy e awoezss pOodidagionds felicoved.

tget 3 i . t he. er myi ed dat.a. I
TheEE e O bt SRS oo icfon. B8 "B b5 ot Tpigpme
validation) ipvoledsuestitiordng ttel digasehaito hiree igttupen testi@g Ulrhifiing, and

mere unlikely to be due to chance. Exanple 7: Survival
Vahﬁ'ﬁfms?ée é‘g‘l‘i@fw At Wisi 0 oyt (1iQ Ahe BHAMEHracqsy whatsoever, so
thatC @S QHREmekAE S alBletO b Efhet StefethBiis Srﬂﬁ%{' fﬁgl: place_during

package within the R conputing environnment. Surviva

was defined to be "disease free survival" post

surgery. For each analysis, survival curves were

constructed, and the log-rank test (15) was used to

assess the presence of siddificant differences

bet ween the curves for the two groups in gquestion.

Censoring was taken into account 64 WO 2007/073220

PCT/ NZ2006/ 000343 for both the NZ and DE data sets.
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prior to five years could only occur for non-recurrent
patients as a result of either death, or the | ast
wolooeriocad20f ol | ow- up occurring at |ess than fivecyeares/000343
Qdds ratios and confidence intervals were produced h
apphitatipnt toethe gestinglsst (faxt lnag thef validRtiod sEy. 2R SecBhd major type is
crhden Jf%catioqﬁof nargﬁgﬁgpo-exp[essed w t h chenoki ne
PYS g EH s RICh Gan b B pled 195G verak differsaiayspdescribed below.
correlation coefficient greater than 0.75 wth at
| east one of the four chenokines appearing in the
Thereare dwe main Suhwfé’ppmﬁqr@:sa&péidaticgn @ﬁ)fld\/efoez-sﬂicﬁﬁbﬁ,chnﬁ%ave-
I nal.ysis. Ontol ogy was performed using DAVI D
0n%3%¥k§%%y%g%bx?ransfer :
protocol : //appsl.niaid.nih.gov/david/). Exanple 9:
Results and anal ysis To identify robust prognostic
K@@ﬂéﬁﬁ@ﬁﬂ@§dﬂﬁﬂbF%@1d@ﬁﬁis%éb@dxbmupkbmﬁsmnﬁﬁﬁ;eajmmﬂmmmpb
j . f_s les.from,NZ and DE were used
cop AR AR 0 58 TRt A R G o i, ornl.
In sapiataiel sPvilkhition, ¢id oBie KUsibeidph isd!dsiieCahd training is
follo .of five or nore years. After normalization
aC%)é’&ﬂlsg%f ES%%fhe\ﬁﬁ%Wélﬁﬁﬂ 9fAbel dgfasatq Thi effectiveness af ithst training for
heos i i gnat.ur ich was...
th?{{ﬁ{)en valgltug%t eg o(ﬁ;’ t(é R eecgl:s’tc{gg ggd%éelﬁcagheo%i Ogéﬂeo%ﬂb%ﬂ iZEQpg1s- This
provsdwtgc s repratedE Kpr tigrsstang  theg b@érll ecff@sivimdsk dac8ifd by
t he .NZ a set and th prognosti c signature was
comitized e hredifisd st ia thektowclayanpl ¢ 10.
Exhaustive ldentification of differentially expressed
markers DE Data Set: The BRB Array Tool s cl ass
Legsnera-o@srossrebidationeAvammsdy usal veinton of Krfohbgoss
i Di g statistical.ly signifigcant differences in
Valga\jdglpgg% Wr}%?%kgf’tv %r&"v}éﬁ’ﬁ n"%g?eéﬁ $mples- non- r el apse
sanpl es. The RVM (random vari ance nodel) was again

used 25 tq produce p-values for each probe in the data
CO@@I} atiops Ok CEPMS. omgh s dhepe deserehed|abote 32 Fablps dbamd yema be
Jaq i apl fi differentially expressed
usbe?&ggﬁﬁFﬁ@E§$gO%%w%%ghhﬁFo é@?'using an arbitrary
significance threshold of 0.05. Note this selection of
enes _did not apply any fold-change threshold, and
Prognogtic Signafunes cance” cut of f of 0.05, rather than the
Prdghbftfth Sloflatifes Oc il 'sﬁ'ﬁg do] s8can 8
dggr.posebg? tHi S Q%%s %’né\?)?i Ilrlilggen?ft %2@%}(%&( ﬁazlb%sused to
determine dbie ofitcpm0. (@0 pativas, thooughtapticatindoffoteasd fiord praaedtive

f ene or construction of the secqond .round of
mog?lgsj n%tqﬁésé(( '° HPIE 119 Prriular, grJiucan @ptesessther can
deteriting! MediEfeBRA8SexplabioR (&.caNHcrIakl l%_r %kcregséd:é?gretsseig?) of the

2007/ 073220 PCT/ NZ2006/ 000343 Explicitly,
one of meFeyHiRtkerwincibe sigantiomapplyi aprdiativd ehgdel; e rtharely predict

WaYok eperat i st statistig for each gene
the R V2G0T O B Bhiloft ot i Blonsinate ittt o sudpravely
the fikekisdod(cof)positioe proghbslt (doatingst refdsfonyf t he pool ed

vari ance was obtained by representing the variance
structure across all genes as an F-distribution, and
' : S of .t his
A PSRRI B b ff bl e, e
twoe sighatiucea| ddvielopkd fhyockobstamhpaisbnt 6f prefive ebilRy | Kumves two
datSS inpte of .the ggoled vari ance (see, next &age), S 2
a fe{sn'{% &et,8b NYFIoATay SEPEriments ppgompassing dhe r Gerapn; eolptestal
canf@WsBahlb404R e rd i 2 ki e
st anﬁgﬂ? d esti gget E&O?P q%gﬁ;g\éﬁv%@ig%ﬁlggé( %%)gh%%sé@ :tﬂee New
Zealpnpdirarmplss (disapsisedbin exathple Ghdlibthasecdndengiarcertaérertas dken an
the F-distribution (46). Based on the t-statistic
formed, a t-distribution with n-2+2a degrees of
freedom was used to obtai 4 p-value for each gene. To
adjust for multiple 15, hypothesis testing, the Fal se
Di scovery Rate controlling procedure of Benjamni and
Hochberg (7) was used to produce adjusted p-val ues for




consi dered to have undergone significant differential

expression if its adjusted p-value was |ess than
w0 205/07200 Exanpl e 11: ldentification of correl RUEWNKZ2006/000343

markers In order to identify additional genes that can
GXbeuSms’eplstatkstipalogganslt foxr qffaetiir@tstg‘rﬁmres: Bhded! @ﬂélp N'on the German
dagan | vSi s V\@S carri efl@out using the R statisti cal

S%p;é{sf’ﬁsﬁ Bt eX78Ple [Package. This analysis reveal ed
167 probes that had a Pearson correlation coefficient

(40, 44, 45) of at least 0.8. O these probes, 51 were
Asflessribied pr Examplei 6 below, sairogiossa 5ightus goinpiisiagtl9ygenes has

ol LRI Bt PSR R L b (O, e

produosisd Gighahige, bhedF @Bneso rha s f ﬁb& %e@h S@s@%ﬁ%ﬂedr Fom shthbles of

controll1ng procedure, th rando vari ance
CO]%%FQI tunp om Eitipnts bﬂ@%\TeW ép@lasieﬁfab]eli) dBytcbtemhmg an@sient

2 2: ruction, of ognosti c
Sal(qﬁ e%” glsm(i& ﬁﬁ@@’a?‘é&s@{ ?@%& erareTion I 153’ one or more
mamkergonl;l:hb eatnpite top thendiefromticl egireaich praifife, ML KRB of the
Si gnatutes vvebre construct ed, with a support vect or

eﬁ@mé 66 WO 2007/073220
PCT/ N22006/ 000343 gene selection threshold of 0.0008
yi el di ng the .highest LOOCV prediction rate, and
Tabl&)ﬁlen@ealaﬁﬂ mgmmgr@hwle (77% prediction rate,

CQ0/ o 4Ny QQ0/ Cpar‘l fici 1'\/ p= 002 Tahles 7

WDRA 5o Wy repeatfomanihe oA afdlnn, | nebaaRsI0 | NM 01904

1‘?@20“ p’f‘ﬁaéﬁ’é“m&r‘@m@ﬁ’&ﬁn in Tables 3 and 4,
RB pect?t{?@ﬂ%fl intsragtifigipgotein Gond27 uct i on| BSATEYno NN 016836

Si nnnf ] 9d®for§l71 gene NZsi g ature tested on Gernman data

cﬁt a seRasSERase i5tisHingat e Sensitivity |Specificity P
SACMM e+ | sgieny SH3 domappbiedipg (| t PE#ni ng: [ SNM)5600%77 | DM BB 4016
0.86) OPBEINY 33 0 73) 0188 (0.77, 0.95) 0.002 8.4

3.5, pstergho-aquitragsferasedbylug 4 genes not found i Ger man
dt a wessnmERsyeelesterin 0. 72 0288 0. 87] s 496383 NZ NAA083101
set /rrewmapﬁferasq\lm CernmHn data (test: SVM 071

PBK o 57 | prizeinding lehms¢ 0. 32, (. 8676 0. 79 (|CISW474. 9%5NM).008D2

G33§29 (1 s—gtpase@ytwam ryenie CGer si gnatur ed LY. .
data [ édgléﬁmﬁu@mg@mt@mhatg@ ensitivl%fst'ss)ggééé Nf\g—rotl 97

7RTRoy al uezine ftiger and HIB do@einngn data (trdi.ni pg;
0-84 (|coeBining295) 0. 85 0. 83 g‘%o 0001 2‘%‘{1]’9%%"33 %1%42

ZNFE man zdes fingei motsing1@enes [no0.84 ound i|rHINZ086X a NMG:)21188

gdCOMM dontain €hnfifinifg ( rom Gdr.open_datals
coy rainihg; 3 NN) NZ data (t%g(tg 3- N\ 7100 W_016094

o~

0. 78) |QréteasbRle ZlosoRebd) U.[78 (U. 65, U.89) T uzr*ﬁLo

PSM(C1. 2, |GmdfopainyDhs sEBURROrt Vecdoy machi|ng Siesaat Uk&i 002802
3- NN. -| adpaBgar est nei ghbourn signature., 95% confi dence

[ ntervattomd?hdﬁaﬂdg,es WEr € c¢al cul at ed fjrom 2, 000

r mut|adytodhroRt cokiasse | abells Tabl e 8A: rognpstic
Coxgﬁgnat ukemblyeptotéadicaeth: 224 geh® progng ﬁsr%g%ﬂsgn aNivE @01303

10 p- Vahmesylengermderhaly CenBank Acc. No. Genes not

nd |ig@ndr@rtiAR&riptbalfatt U1 NE_of anal|ysis 2. 3pE05
GTFfpRa4 mga@%adgs aBks05 RBVEH NV 01655695417 | NM 012087

hyaluronan-mediated motility

HMMR receptor (th ) 0.78 Hs.72550 NM 012485
ubiquitin-conjugatin

UBE2L3 enzymo 213 & 0.83 Hs.108104 | NM_ 003347

GNAS gnas complex locus 1.26 Hs.125898 NM. 000516
protein phosphatase 2

PPP2R2A (formerly 2a), regulatory 0.91 Hs.146339 | NM._002717
subunit b (pr 52), alpha a
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Expression
. fold difference | UniGene GenBank
Gene Symbol | Gene Description (relapse/mon- Cluster Acc. No.
relapse)
Chemokine (C-X-C motif)
CXCL10 ligand 10 0.87 Hs.413924 | NM 001565
NM_000043
NM 152871
NM_ 152872
NM 152873
NM 152874
NM_152875
FAS (TNF receptor NM_152876
FAS superfamily, member 6) 0.9 Hs.244139 | NM 152877
chemokine (C-X-C motif)
CXCL9 ligand 9 0.87 Hs.77367 NM 002416
TLK1 tousled-like kinase 1 A 0.91 Hs.470586 | NM 012290
. chemokine (C-X-C motif)
CXCL11 ligand 11 0.75 Hs.518814 | NM 005409
T-LAK cell-originated
PBK protein kinase 0.86 Hs.104741 NM 018492
phosphoserine
PSATI aminotransferase 1 0.91 Hs.494261 NM 021154
MAD2 mitotic arrest
MAD2L1 deficient-like 1 (yeast) 0.89 Hs.533185 NM. 002358
CA2 carbonic anhydrase II 0.84 Hs.155097 NM 000067
granzyme B (granzyme 2,
cytotoxic T-lymphocyte-
GZMB associated serine esterase 1) | 0.9 Hs.1051 NM 004131
solute carrier family 4,
sodium bicarbonate
SLC4A4 cotransporter, member 4 0.86 Hs.5462 NM 003759
discs, large homolog 7
DLG7 (Drosophila) 0.89 Hs.77695 NM 014750
tumor necrosis factor
TNFRSF11A | receptor superfamily, 0.9 Hs.204044 NM 003839
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69 WD 2007/ 073220 PCT/ NZ2006/ 000343 Exanpl e 15: Genes
in signatures are related to CRC di sease progression A
wourodyar3nbd genes in the NZ signature (Tabl e 3) PCT/NZ2006/000343
including G3BP2 (16), RBMS1 (17), HMWR (18), UBE2L3
leel Of p QOGS fE:Ally mRMASER sei@ $dmpledariRE BetéRBhingaHUE proghbsis of
thbeen rggorted to be i nval ved I n_cancer progression,
WATICE™ RBIBS 2gpesYy theapaesis eolpregtal sHGCISTF3CS (25) are
involved in transcription or translation. PBKis a
protein Kkinase, which is involved in the process of
Inftheygispects2 dhe, marmhctrhmch:dbyag&peofatulmﬁngtthb etpressidh RO of a

COBEREE 2008 R o I s e LS
siondli1enel f G ;
expiegtiogl 16@1 f G TN N1 %%éﬂ» fangls Iﬁ Turghicr ( g%cst ﬁ‘ézgé%nuon

CXCL13; ' (27)), PBK | NDO
ingludes a $t¢pret;i4@ctmz;1e e of a\@GRMegopodes b]‘yettraaotheﬂasrpect the

|y ( TNERSE1 33
m\éla?l)%[)fg? giﬁcggée\%g&regercgmg r%e egf;{szém% &%VreLtog TOTE otP?Ié ?oéri: gogl!’lglh %amﬂy
mériissais gaidcampr. aln @ﬂxrth‘e@@éﬁdcﬂtﬁém:CPl\/pls7a5§eﬂéﬂ atsEbc%ted with an
| east one of the four chenokine ligands I'n

imgpiog respepieo b g yurdiea pspsch the M inselecsgl @mtthﬁemeﬂ@fs set forth
r Al Rpt a 2 nse

i O8RS ey SArP: °F EIRPASHN ik THeS, b CERRE R fotpded in o

signeiire $ehertrddrone tposigetiras set Erel i THbRg 3CRPBA 8BIfgrONCeE.
Exanpl e 16: Di scussion of NZ and DE Prognostic
Signatures It has been shown that the two different

In RTQRP abpeet b GRRL
current IEﬂognom sﬂgﬁéo ?gsreg?f%f%&q%%ggkmﬁ%rﬁ %Vgpﬁé%RM

RBM@ha‘i@G Li 8046l , PRk rG3B Py ZBIB 20 ENd 0e GONIMIDZ, IRSMC1,

TERESHqs, TR Rl R E s PPk oA R, SETE D

Elm T8, Mid ABOESU rlherﬁmﬂéﬁﬁﬁ@& Y v o%t c%ﬂﬁ;rﬁeé ﬁléectmg
i mune_ response. The i mune 25 response has a

the; ??HB?%S}% leye)) of; iGXEREOpF 48+ EXG1dh Hthu EXeLdit PBEyREATI,
t
MADSLL, COIR bﬁLpr@%%*ﬁofé?*gb?@a@}%ﬁ?‘?ﬁ.??ﬂﬁ?ﬁfwﬁo%BPh

CX&Hdﬁe@L[hﬂMamiP@B@onse (Tabl e 5) genes were
down-regulated in recurrent patients which would be
unexpect ed based on known bi ol ogi cal nechani sns. 30 To

In SHY tHen r ki 155 W&
chosen€¥%f Fﬁr?%igﬁgﬁnIigﬁgkésaﬁnaﬂglnedg n%ﬁgﬁ no Catinent

regiyné @rmganm compsaisiagt (ay ptoylchlﬁg 4 bzﬁnplmﬁiﬂﬂﬁ caysdre(h) demcting the
nedi at e ko& ec. u nt .but al so are i nvol ved

xRN Ryriaf & Cobl FEGhE e Tl pemely; (afRiemmining the
pro@ﬁ@ﬁ@@ﬁﬁ@&éxﬁ:el( Bdikd ol ¢hd LiofadwR1 bPE CUPM £ l}t Bmber: and
| Mune response genes, nes co- expresse th thé

(d) dpte wrgmtmmea@engng toettic prigmosis. hal f of
t hese 35 genes had a Gene Ontol ogy cl assification
within the "i mmuune response” category 70 WO

In 2600 7hATE? 2eBETHNZ Z0REAOH0GBA3desS N ABVRE RE &tk CCPM,
Lmary functi on of theseh/?enes in the recurrence

r
Co‘%‘fb%l&sa substrate haypeg, a0 CCEM sePiurR reagmintherasnpend e detector
ass&iitte@ %ﬂpsraﬁi 70 e % g&@ct al onal(feif%ﬁgg gté%ﬁ%ssomated

Wltb reaidy eawuref mag@nta IT]AIddl,tlonahjas;TeciSI miclnde et fd?i ddtécting cancer,
nol ecul es nt er f 8&% amma i nduced proteins, and
COMRTHRE: aSS%é{:"%tef Guﬁé %FPFEY% B8y é%‘i desteistiany f@t useTh et
furthett aspadts @P tRf ink &R SPREE fm&h&%f dbtecfifit l:Sc@ qFCR,
cells has been shown to result In tuno rejec
a nmouse colorectal cancer nodel (37). Cbllectlvely,
these findings suggest that the |yphocytes form part
of a tunor-specific host response involved in
mnimsing the spread of c®#Ils fromthe primry
tunour. 10 Exanple 17: Sel ection of additional
prognosti c signatures The performance of the two
prognostic S|gnatures descrlbed above was excellent in

. T . I T o
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using a purely statistical approach, to develop a

range of signatures, in addition to the 15
weahoer7emenbi oned, that- would al so predict progROTINZ2606000343

other data sets. One of the additional goals of these
coppuibings avasward peinsarspedifiatfor fitd CRIIMda WeRekel fimer specific for
ageé&gét %&ghe m croarray. data (robust multi-array
s ;’ CAZRNLS; B eACtIPR Ylak A dnstRICHORSTOBUSN t he

choi ce of genes. 20 Figure 4 shows the classification

rates obtained from signatures of varying |engths.
Additionsl @spacts ehthininventien cemptige pridipfor tdetoting tleopreséice of a

CORAR BRI RS SyRlab b i b mpens or s
CCRIVI Bslipeptidb @i%ﬂeﬁﬂi&g an %Ri%ogiz 3p&lifid FRH oD ct%\(ﬁ)\ﬁtoﬁﬁge&ide or

det er m ned u3|ngn)1-fo] cross” val i dation.
peptide; @ reggant gapablerof labelmgdwning astbatyt fod said IGERNI podiypeptide or
I ' . ratio of recurrent to non 25
pe g@%?ﬁ%%ﬁ“ﬁﬂﬁ%ggglgg'the full data set) was renoved as
a validation set prior to gene selection of the

genes, and node] .construction (using the training set
In yet fugther aspasts thig invmtion ipledss a roethed foradetamining theaprognosis
Ftdy p t t 4 . that all 55
or BELEPERE Enthich S il "L bl e rom o
patidntf sobptctadosShardig delbteotal RAOEES Meastiing! BE PaéseacaAsF 4 CCPM

epl .cates, apd the results plotted in Figure 4 and
polppridi i b B IS Geftortc dp Robe e eapscis 06 S sseation the CCPM
of @Y MOEHtRA 1Y 3E18LePRBISTHE péx@%etcﬁhﬁg{f B (1,4?%56? 9. In still

"give the expected classification rates for
o respeats ghe €M dp phdledbd i apoodrestic aigaatart seledtdd Bom the

. this an .Sy it sggrtajned that shorter
Slg%‘?%lf]eﬁtsﬁﬁé%tﬁﬁ? gal?}gseﬁ I§8= ggs?raidgl assification rate. In
addi tion, analysis of the genes that nost frequently

appeared in classifiers show that the discrimnatory

power was nostly due t EXAMBEEScti veness of 71 WO
4 / 6/ 00343 't . . FA d Me2
Thiz N b oA REL 19 e Y ARG cboRBieets pthe

invehfiect Oen eatbodindnls nSotlghiR] sHEEpeOBE enAi8s hOwHRIAGEe scope
were renmoved from the data set. For nore

FAS an% Mg% ] )
of prsens| of oedingmy skilkigdheimodecnlag diagnesticsirtsiaad apedrat bsfdescribed
; MBblegAl | [ roughl >
i B el Aty e GRhnAEOEL et Ind HERR Bered to be
part of this inverdiosub- sanpl es of the original set of tunours,
each tinme renoving 5 sanples (i.e. 1/11 of the tota
nunber of sanples) fromthe data set. (This is

Ex®pfci: Petivnts BRd sftRo®s Performng 11-fold
cross-validation). Atally was nmade of the nunber of

Twpj qpherte o patigatseverp peshnded inthis istidys o set frganNewi Zdatand (NZ)
b€ 0~.10 to 0, 4o 00,. and top 325). This .

and HeSsecgh® Brofy QSHHWeHD-"?)Op Th8 Patiery Viegs fed Ot piospictive

colgensudy et URluigd bllf@eatt sthesse MheRQS MR} DEALIPRs B R cted

(40) (Figure 6), and three different filtering
froy & tpope bagle §¢linicay infopmatien g shesubdr dhableap, while Figure 1

sunglﬁ '&E%ﬂééﬁ%e@ﬁt&ﬁde&%ﬁ count between nornalization

chenes a ering statistics (41, 42) used. Thus,
while normalization and feature sel ecti on net hods were

[ r t, many genes 15 appeared in the gene lists
Ex?’gggp%g'gﬂﬂwrfa&ﬁ%e met hod used to pre-process the
Prifd@iyeolortthBtubid is&AbRS ﬁtoiﬂtf“i 49 ?& ?ﬁﬁh&ewv\ﬁg oﬁml 68 paflnts

a effect on I'C e

nmet hod had only m ni ma genes r

_undsrgodng sutgéryrat IRwedin Huspitalt andeA wdiestdr Hespitalnbet#ben 1995-2000.

count, summed across all nornmalization nethods and
statistics, was found to be a robust neasure of a
gene's differential express%?on between recurrent and -
non-recurrent tunours. 20 Genes fromthe gene lists
(see Table 1 and Table 2), were used to generate
signatures by random sanpling. The generation of
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On average, |onger prognostic signatures were

preferred over shorter signatures in 30 terns of
wahod7iory220 0 predi ct prognosis for new data set BCTNZZu6®00343

4 and Figure 5). The genes FAS and ME2 were al so

Tumprosanaples (aties snspsozenaipoliyid nftheea. tMl fusded pekitens were
used, .al on MAHS t he &%pt that short signaturQs t hat
reBS Wi Y eRelr ReiBploRiSE (ERSYLmdVisre esiiisd i Peain an average of
8394 fiagiok VRIIY. | @gt ' L gpatine Q
T e R g Pl T2 MRl Ml
pressotation, Bandiwloped anersne dlisiasm adndr @6) wéret dissase-Fde WBter a

nd%%g&&q&%gzo gﬁ?/h22006/000343 exhi bited >80% nedi an
classi ¥ircat! SO (using three methods of :

classifiers: k- nearest neighbours, wth k=1,
k- nearest nei ghbours, wth k=3; and support vector
Privaaryii opderecia} fmer pamples fioar ABT phtiends ivoary ,obtesnadgfrom patients

- - -vali dati on. I dditjon, | .
BRI S930P B o T PB4 iy ot Micn
betyesvasl/996P0aL Ure proup o868 doloredd@ll daddind R kdlhles Was selected from

sel ect ed si qg}ures with 20 or nore genes/signatures

bapled-fumques, which hag; besa abtaiaedifresh fomosurgasy,esnap frozen in liquid

i e I s tted t.-nat t.hese signature
i RF o ROFHHY Sor b Mo MARE 1T b0 1S Sfes | ARG 58 44
pataess rvdthy ShigotiE waagen| | Bderity rohd @hticrdatniers eédurefEe-irbe and 26

ag%ﬁlgmff t he rgsults shown in Figures 4 and 5. It was
Paliciis irq gxperighqed diseass reqerenre;alier g raimingumeat S eear follophins
TuddY c6BhaR Mo%nda e ] Sphai ned

FAS, which %E%ﬁ%§§%gue tgqpﬁéﬁ#ﬁ%g#%g%%%:of (ﬁese genes
in providing prediction of prognosis. It was noted
that the high classification rate obtained using this
approach on the in-house data set did not necessarily
nmean that these signatures that would be expected to
perform better than those set forth in Exanple 12, on
ot her data sets. 15 Rather, the purpose was to produce
a range of signatures expected to apply to other data
sets as |least as well as the previous signatures. The
mar kers conprising the prognostic signatures are set
forth in Table 9. 20 Table 9: Additional Prognostic
signatures (note SVM=support vector machine, 3NN=3
near est nei ghbours, 1NN=1 nearest nei ghbour,
Sens=sensitivity, Spec=specificity, for prediction of
recurrence) Signature Signature Cenes (as gene

- . synbol s) SVM 3NN I NN Nunber Sens Spec Sens Spec Sens

Spec WARS, STAT1, EIF4E, PRDX3, PSME2, GWB, DLGAP4,
TYMS, CTSS, MAD2L1, CXCL10, 1 C1QBP, NDUFA9, SLC25Al1,
HNRPD, ME2, 81% 86% 73% 90% 77% 83% CXCL11l, RBMS5,
CAVSBAPI LI, "hCAP- D3, BRRN1, ATP5A1, FAS, FLJ13220, PBK
BRI P1 WARS, SFRS2, EIF4E, MIHFD2, PSME2, GQGVFB
DLGAP4, TYMsS, LMAN1, CDCA40, 2 CXCL10, NDUFAO9,
SLC25A11, CA2, ME2, 77% 86% 85% 79% 81% 86% | FT20,
TLK1, CXCL1 1, RBMZ5, AK2, FAS, FLJ13220, PBK, PSAT1,
STAT1 WARS, SFRS2, PRDX3, GWB, DLGAP4, TYMs, LMANI,
CDC40, CXCLI O NDUFA9, 3 KPNB1, SLC25A11, CA2, ME2,
FUT4, CXCL11, 85% 86% 92% 76% 85% 79% GZMB, RBM5,
ATP5A1, CDCA2BPA, FAS, RBBP4, HNRPD, BRI P1l, STATI 4
WARS, PRDX3, MIHFD2, PSME2, TES, DCK, 81% 79% 77% 69%
77% 79% 73 WD 2007/073220 PCT/ NZ2006/ 000343 SVM 3NN
1NN

60



10

CDC40, CXCL10, PLK4, NDUFA9, SLC25A11,
ATP5A1, CDCA2BPA, FAS, BAZ1A,

WAGHAN53220 FLIJ13220, HNRPD, KLHL24, STAT1 HNRPDpCYAR3)06/000343
GWFB, DLGAP4,

CXCL11, SLC4AA4,

MIHFD2,

RBM2S,

TYMS, CXCL9,

VWHSC1, ME2,

| RF8, GISEL,

TBs: FCliakal dithrabtetidGes diNevR Zealshd latid CHEBR colbieeiMdmours

88% 83% 88% 83% 88% 76%

Cl7orf 25,

CA2, ME2, SLCAA4,

CXCL11, RBM25, KLHL24, STAT1 HNRPD, WARS, STATI1,

PREZSistingreisessp

6 PLK4, KITLG NDUFAO9, I\/E2, CXCL11, 73% 83% 81%
SLGAA4, AK2, FAS, AGPATS, FLJ13220, PBK,

65% 66%

PSVE2, TK1, GVFB,

NKL _WARS EILEAE PRDX3, TK1, GVFB, DLGAP4,

DLGAP4, TYMsS, CXCL9,
79%

TYMS,

eala

FAS, '

r~|_u:|11 I\Iﬁl JEAQ

-7

SLC25A11, VHSC1,™

l\ll:’)

1| I:Tﬁ? apaeiipeq 0o, o

8% 90% 8598

sﬂ‘(’ﬂ*ﬁ&“ ARtippSS
SYE.T1 WARS, EP/
CEedPs, TYMS, |
NPRIEAO, SLC25A]
TEREle RBVRS, BI
HRRpDlocaiagtion b
TeRiSoloTES,  CDC
Vieselen cA2, 69
AigmoidNUP210, Al
PR, DLGAP4,
PluRier stage  HNRPA:
7898p85% 79% 77
Fitaped220, TRMI
Piagedl  GBP1,

ey % ol
% F

per

rec p%ﬁ&i]-OL

_(mcﬁMEB DLGAP4

hCAP- D3, ¢8%c42BPA,
\S1, EI PAESDHROX3,
DCK, CDC40, CXCL9,
11, WHSC148 4779 86%
RRN1, FAS4 & P1, TH
RDX3, MIHFD2, PSME2,
10, | RF8, 41¢*0¥XCL 10,
6 79% 85%428'3%) 77% 74
PSAL, BRI(39%) STAT1
TES,  CT888%DCK, C)
BP1, SLC25A11, C1QBH
6 72% MNE2,'6RBMR5, /
5, STAT1 HRRPD, WARS
GVFB, DLGARE, TYMS,
A9, SLC25A19, Cl7orf
UT4, CXCL1 1, RBWR5S
1, PBK72 @Fgd 60-BNRPD
TYMS, DCK, 1RF8, N

g

FLJ13220, HMRPD,

PSME2, TK$9.8 (SBWFB,

CXCL10, C1(@BP,

8§5% 79% 77%R 1% ME2,

RMTS,  KLHLZ24,(533TAT1

D

~

)%

\K2, SEC10L1,0

P

)UFA9, SLC25A11, 12

GVFB, DLGAP4,
FAS, CHEK118GR¥%ILG,
ME2, TLK®%) RBMRS,
HNRPD, EPASBGS%E| FAE,
CL9, CXCL1817HAS,
, Cl7orf25, CA2, 85%
El FAE, PRDX3,
TES, RABI F, 2XCL10,
25, ME2, 85%'83% 92%
AK2, hCAP-D3, FAS,
MTHFD2 ,15 RSiyE2,59)

. NEZ - CXCLIT, .&ZN

69% 92% 3%

_RBWWS5, B85 79% 92

5 nelKCHC2
N ,ﬁg@%ﬁ% géBPl

Ag
cori% 88% 76%
malGZMB, CXCL1 1,

female

Tumor localization
right colon

left colon

sigmoid

rectum

Tumor stage

Stage |

Stage lI

Median follow up
period/median
recurrence free period

STATT Zglv-\l-(a EPA
GIVFB lf’flg TYMS
77% 695 é:EéAE‘s, % TG
RBMV2S, (RBBRA. PBK,

12 (41%)

8 (28%)
7 (24%)
6 (21%)
8 (28%)

5
24

83.1 (range: 64-99)

(months)

1
1—STATL,

ARF6, C

NDUFAQ,
HFER,

PSAT1,
10 (38%)

&u HFBZ;
8810

N2,

4 (15%)
5 (19%)
7 (27%)
10 (38%)

6
20

27.4 (range: 3-60)

Example 3: RNA Extraction and target labeling

NZ tumours: Tumours were homogenized and RNA was extracted using Tri-Reagent

(Progenz, Auckland, New Zealand).

The RNA was then further purified using

RNeasy mini column (Qiagen, Victoria, Australia). Ten micrograms of RNA was
labelled with Cy5 dUTP using the indirect amino-allyl cDNA labelling protocol. A
reference RNA from 12 different cell lines was labelled with Cy3 dUTP. The
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WARS, EPAS1, EIF4E, PRDX3, PSME2, GBP1, TK1, GVFB,
TYMS, CXCL9, FAS, CHEK1, 14 SLC25A11, NDUFA9, WHSCL,
WGAR)7/NER) FUT4, 85% 83% 92% 76% 92% 79% CXCLRET/NZ2006/000343
RBM25, CAMBAPI LI, SFRS2, DDAH2, AGPAT5, BNRPD, BRI P1,
flyoregeantSrRBelledELPMR, WRRD)Arifidd WEBR, 2 ick MIGR bariMiBn kit
TYNB, , TES, CTSS,.. ARF6, .CXCL9, 81% 839% 81% 83% 77% 79%
(%PFY“’E“XEL %?“ﬂﬁé,a‘%@%m %EW@PFWR)E?PWYQPOVD

2007/ 073220 PCT/ NZ2006/ 000343 SVM 3NN | NN 1FT20,

SLCAA4, CXCL11, RBMR5, PSAT1, HNRPD, TRMI5, STAT1
DipipapursFapours pyss horsip gebized PRORNA WiévBsolateliibihg FORGAP Mini

OXEL 9. 0, PLKA .16 CHEK1, SLC25A11, CLQBP, _
KJ%@%?’C@%%Q@%WJB 196 830" SRE, WasFerformsd aisadescribed

EXGilsl; B !
o El F4E§j @@Fﬁg?ﬂ%m(}ggﬁﬁs YW@Q? %ﬂmg?ﬁ%’ %X% cluted

in Sralopf watem | Fifteen naicrapmgns off cCRIRMOEas REREnteSIIGR 3 Iinutes at

, 0:90%:85% 79% 81% 76% CXCL11. . RB ,

o5t e, Stafige VR st Shifeted i dligrplc 17 primer
(EvieBSiteSHRIA, Qdftihi), afdStymcrifdd usin&YhB Pr&ohGAPRib AREE T7-kit
CXCL10, TRI M5, 18 NDUFA9, SLC25AL1, WHSCL, - MEZ,
(Premsed- Madisgny o Y13 56pch 0Btotn gy B3olabetling | mBN@®x0, Dossenheim,
GEAMSAPI LI, hCAP-D3, CDCA2BPA, FAS, AGPATS5, STATL .
HNRPD, WARS, SFRS2. STAT1. El FAE, PSME2,  TYMS, USPA4,
DCK, ARF6, CXCL9, RABIF, 19 CXCL10, CIQBP, SLC25A11,
BVE2 J‘_F%@_O, 96% 86% 73% 76% 73% 66% SLCAA4, CXCL11.
xampled: Microaerayexperiment—TNK] \WARS EPAS 1. El FAE,

NZ tibtss: Wirldesati , F >
20 Kl TLG aq%?%%s%%@%ct?%%%@?‘ %S%‘%%%W G
Hugz, 30K0/8wa% oligmmclaordes] printRBMR6 epokFPedited Blidk3280des were
0 A i 108 5 i e
4210 T Gt @3B ho D EiRShued 2 Bibb i 17, 0 830
Gt oud e %%LIISSL 3 walll. Sflaﬁs C%‘gr@l%’grﬁ‘ied

.859% 79%. Cl7orf25, ME2, TL AL RBWVRS,
w1 neRix MicrgaomysS cagmer g1d1 datk s 2alyz&T ASing V@RSPix Pro 4.1

Moo iR ety ot ldare B 25, riveep,

VE2, SLCAA4, 77% 79% 77% 76% 81% 72% RBM25, AK2,
DEB RNo:ll'lr’rs: lf:ﬁ%lA %EZ&Z(%?{ I%2\]5%1;[2B’2-control oligonucleotide (Affymetrix, Santa
Clara, CA), eukaryotic hybridization controls (Affymetrix, Santa Clara, CA), herring
sperm (Promega, Madison, WI), buffer and BSA to a final volume of 300 pl and
hybridized to one microarray chip (Affymetrix, Santa Clara, CA) for 16 hours at
45°C. Washing steps and incubation with streptavidin (Roche, Mannheim, Germany),

biotinylated goat-anti streptavidin antibody (Serva, Heidelberg, Germany), goat-IgG
(Sigma, Taufkirchen, Germany), and streptavidin-phycoerythrin (Molecular Probes,
Leiden, Netherlands) was performed in an Affymetrix Fluidics Station according to
the manufacturer’s protocol. The arrays were then scanned with a HP-argon-ion laser
confocal microscope and the digitized image data were processed using the
Affymetrix® Microarray Suite 5.0 Software.
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SECI OLI, PBK, TRMI5, STAT1 HNRPD, WARS, STATI, EIF4E,

PRDX3, DLGAP4, TYMs, ARF6, CXCL9, CXCL10, FAS, 23

woliPA3R20 C1LQBP, NDUFA9, SLC25AI1, 85% 83% 929€C 90728590343

76% WHSC1l, ME2, CXCL11l, RBMR5, MARCH5, SEC | COL 1, L

Egrnple 5: DARCSpripEdeessiMBMVE2, GVFB, DLGAP4, CTSS, LMANL,
CL10, HNRPA3P1, 24 SLC25A11, NDUFA9,

- X : . )
N%?%??Pfé% Prggprocasgipg and mormalizationwog megiovmedin thel Rasmputing

. NKL. . ..
e
frangpach chamied of €xblBray2 DaBXfbrhGach RivRas ubdrAY perGidy basis to

K1, CXCL1]l, SLCAA4
o, Pl A B0 S Yot o o

Bi6dluctoMARS, ; . ENERormVER;
lTYI\/ISt CXRFG, OC%%S tg{ﬂgz%m%m, 81% 8%%“3@%%?%“‘1 to

stapdardizenthe AsributionaEHog NDUmAY, ragbCagadslarrass. \Bdst-normalization
etk st iomy METETCIT: S
dafel JUBIRA ofThAAACe (AMRIV AYymbERaliatibrt tas Yddb2stifna¥Ead remove

TKI, TYMS, LMANL, CDC40, CXCL10, Cl1QBP, 27 NDUFA9,
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signal to noge ratljf). %ackgroung correction and normalization were performed in the

(€]

R computing environment (10, 40). Background corrected and normalized expression
measures from probe level data (cel-files) were obtained using the robust multi-array

average function (14) implemented in the Bioconductor package affy.

Example 6: Prognostic signatures and cross validation

Data analysis was performed using the BRB Array-Tools package (hypertext transfer
protocol://linus.nci.nih.gov/BRB-ArrayTools.html). Gene selection was performed
using a random variance model #test. In the DE data, 318 genes were found to be
differentially expressed when using a significance threshold of 0.001. As most of the
differentially expressed genes exhibited relatively small changes in expression, a
condition requiring the mean log, fold change between the two classes to be higher
than 1.1 was added to the gene selection process for the DE data. Gene-based

prognostic signatures were produced using leave one out cross validation (LOOCYV)
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sets was not a51b1e The consequence of this is that only the gene sets, and not the

prediction rules used, can be generalized to new samples. The significance of the
LOOCY prediction results was calculated by permuting the class labels of the samples
and finding the proportion of times that the permuted data resulted in a higher
LOOCYV prediction rate than that obtained for the unpermuted data. All permutation
analysis involved 2000 permutations, with small P-values indicating that prediction

results were unlikely to be due to chance.

Example 7: Survival analysis

Kaplan-Meier survival analysis for censored data was performed using the survival
package within the R computing environment. Survival was defined to be “discase
free survival” post surgery. For each analysis, survival curves were constructed, and
the log-rank test (15) was used to assess the presence of significant differences

between the curves for the two groups in question. Censoring was taken into account
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Example 10: austive Identification of differentially expressed markers

DE Data Set: The BRB Array Tools class comparison procedure was used to detect
probes exhibiting statistically significant differences in average mten51ty between
relapse and non-relapse samples. The RVM (random variance model) was again used
to produce p-values for each probe in the data set. In this second round, a total of 325
probes were found to be significantly differentially expressed between the two sample
classes using an arbitrary significance threshold of 0.05. Note this selection of genes
did not apply any fold-change threshold, and used a significance cut off of 0.05, rather
than the threshold of 0.001 that was used in Example 6. The purpose of this less
stringent threshold (p=0.05 instead of p=0.001) was to put forward a larger number of
genes for construction of the second round of signatures (see example 17). These

probes represent 270 unique genes (Table 1 and Table 2).
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Example 11: Identification of correlated markers

In order to identify addlthnal genes that can be used as prognostic predictors,
correlation analysis was carried out using the R statistical computing software
package. This analysis revealed 167 probes that had a Pearson correlation coefficient
(40, 44, 45) of at least 0.8. Of these probes, 51 were already present in the set of 325
significantly differentially expressed probes, while the remaining 116 were reported
as non-significant (using a 0.05 threshold for the FDR, or “false-discovery rate” (47)
controlling procedure, the RVM, or rando variance model). These 116 probes
represent 111 distinct genes (Table 2).

Example 12: Construction of prognostic signatures

The NZ data set was generated using oligonucleotide printed microarrays. Six

different signatures were constructed, with a support vector machine (SVM) ﬁsing a
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New Zealand 22-gene prognostic signature

p-value Gene Symbol GenBank Ace. No. Genes not found in Gfarman
data at time of analysis

2.30E-05 WDR44 NM. 019045 *
3.30E-05 RBMSI1 NM 016836

4.60E-05 SACMIL NM_ 014016

6.80E-05 SOATI1 NM 003101

7.90E-05 PBK NM_ 018492

0.00014 G3BP2 NM_012297

0.000163 ZBTB20 NM 015642

0.000214 ZNF410 NM 021188

0.00022 COMMD?2 NM_016094

0.000293 PSMC1 NM 002802

0.000321 COX10 NM. 001303

0.000334 GTF3C5 NM_ 012087

0.000367 HMMR NM 012485

0.000405 UBE2L3 NM._ 003347

0.000417 GNAS NM 000516

0.000467 PPP2R2A NM_ 002717

0.000493 RNASE2 NM. 002934

0.000532 SCOC NM 032547 *
0.000578 PSMD9 NM_ 002813
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The NZ signature had an odds ratio for disease recurrence in the NZ patients of 8.4

(95% CI 3.5-21.4).

The DE data set was generated using Affymetrix arrays resulting in a 19-gene (22-
probe) and 3-nearest neighbour (3-NN) signature (selection threshold 0.002, log> fold
change>1.1, 84% classification rate, 85% sensitivity, 83% specificity, p<0.0001,
Tables 3, 4, 7). The DE signature had an odds ratio for recurrence in the DE patients
of 24.1 (95% CI 5.3-144.7). Using Kaplan-Meier analysis, disease-free survival in
NZ and DE patients was significantly different for those predicted to recur or not

recur (NZ signature, p<0.0001, Fig. 2A; DE signature, p<0.0001, Fig. 2B).
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relapse, according to the DE signature, was significantly lower than disease-free

survival for patients predicted not to relapse (p=0.029; Fig. 2D).

Example 14: Comparison of NZ and DE prognostic signatures with current staging
system

Significant differences in disease-free survival between patients predicted to relapse
or not relapse were also observed within the same clinico-pathological stage (Figure
3). When patient predictions were stratified according to disease stage, the NZ
signature was able to identify patients who were more likely to recur in both Stage II
(p=0.0013, Fig. 3A), and Stage III subgroups (p=0.0295, Fig. 3A). This was mirrored
to a lesser extent when the DE signature was applied to the NZ data set, where the
difference was only observed for Stage III patients (p=0.0491, Fig. 3B). Again, the
decreased predictive accuracy of the DE signature was likely due to the absence of
five genes from the NZ data that decreased the LOOCV predicﬁon rate.

69



10

15

20

25

30

35

76 CXCL10, CHEKI, HNRPA3P1, TRMR5, 85% 83% 88% 86% 85%
83% NDUFA9, WHSC1, CA2, ME2, CXCL11, RBM25, NUP210,
WOABREAL322CDCA2BPA, SFRS2, FAS, MARCH5, SEC1OLRCTRRR#NG/000343
STAT1 HNRPD, WARS, EPAS1, ElIF4E, PRDX3, MIHFD2,
Expapiol 5: Gops, in Big@itires afoidBited WRIEC disk4sé plogré&iich | O

A g50ben ST BSbes b, “Enatyes S5Dtea) mibne GRAR 1), Ribas:

1 T)E HEMMRRREBYAUBERK3 (1
( )(EBPATS, BB? 10534, éE%Bg_EFAS @%ﬁrs STA %E E{&Z/\%Réé@cg 83) have

all gy rep beginpalwed pREswer PVEFFSEN, PENERBMNEE3), EIF3S7

A4 C
OOy by b AT iy G Ao
klIQlS%VVlﬁ@/h Boaval6ed u@@ﬁess%%&sﬂ%&ﬁ%ﬁ& ke, or?RE&!ib common to
th BdD AS FLJ1Q534, SEC10L1 TRMT KLHL?2
Eﬁﬁ%ﬁl prenyal 19 eemaspin thpémzlgnmﬂable 4) are

P
iy ‘9%“&%“%%?6%‘%?%@ Eemkite iban e dierio,
e T FRE[]EM 5?9’%@%@ oL 1), KITLG
62E13 1,
R EDHNEIRIGS R e MER aesTos facior fanpiy GeNFHE g FAS: 33)).

PSVE2, TKl DLGAP4 TYMS, TES, CTSS. ARF6, CXCLO,
CXCL10, FAS, HNRPA3P1, 80 TRWR5, SLC25A11, C1QBP,
Eighty sk geasRprste shumd 6o, que@afatewcaﬁeiatewea@mmelatmn

o5l - A A 0 O S EBISA R o o

OnRﬂSb@2 andB}FB founBLEAPD ol s 65 %&eﬁ&% m%lea?ce &é@ﬁ" lﬁ)ﬂnune
S, PL%% NDUFA9, WHSCLl, Cl7orf 25, T BN
reSR@*e RBNSSulh gz ess aé@%rvmﬁosﬂ% ht@%rame Be4ponse in

det %E&%‘%‘R P&?Iﬁ% AZ1A, AGPATS, FLJ10534,
DKFZp762E1312, g ClOLl, FLJ13220, PBK, BRI P1, TRMI5,
STATI 82 WARS, SFRS2, STAT1, ElIF4E, PRDX3, 81% 90% 85%

29 MIHEDR, PSME2. GVFB, DLGAP4, TYMS, TES,
EX%TP%%?‘Q/ iSoussien sf NZcand PERnenostiuSignafves NN 1NN

It Hal/BBbn sHAWHy thié Gwo @f@re% s C);(%LSf% &%ﬁ@%@g& %grove

NDUFA9, SLC25A11, CA2,
the&menmpmsocﬁ@pm@ralmpmzaslz FLJ13220, PBK

For the DE signature, it was surprising and unexpected that the stage I/Il samples
could be used to predict stage III outcome. It was also surprising that many genes
associated with recurrent disease are related to the immune response. The immune
response has an important role in the progression of different cancers and T-.
lymphocyte infiltration in CRC patients is an indicator of good prognosis (36-38). All
of the eleven immune response (Table 5) genes were down-regulated in recurrent

patients which would be unexpected based on known biological mechanisms.

To further confirm these results, 4 chemokine genes were chosen for further analysis.
Chemokine ligands not only reflect the activity of the immune system and mediate
leukocyte recruitment but also are involved in chemotaxis, cell adhesion and motility,
and angiogenesis (36). To investigate the role of the immune response genes, 86
genes co-expressed with the chemokine ligands were identified. Almost half of these

genes had a Gene Ontology classification within the “immune response” category
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percentage of total predictions), i.e., the proportion of samples correctly classified.
The classification rates were determined using 11-fold cross validation. For this cross
validation, a randomly selected stratified sample (1.e: same ratio of recurrent to non-
recurrent tumours as the full data set) was removed es a validation set prior to gene
selection of the genes, and model construction (using the training set of the remaining
50 samples). Cross-validation was then repeated a further ten times so that all 55
samples appeared in one validation set each. This 11-fold cross-validation process
was repeated as 10 replicates, and the results plotted in Figure 4 and Figure. The
classification rates shown were corrected using bootstrap bias correction (43), to give
the expected classification rates for the signatures to be applied to another data set.
From this analysis, it was ascertained that shorter signatures produced the best
classification rate. In addition, analysis of the genes that most frequently appeared in

classifiers show that the discriminatory power was mostly due to the effectiveness of
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Genes from the gene lists (see Table 1 and Table 2), were used to generate signatures

by random sampling. The generation of samples was weighted, such that genes with
higher “top count” were more likely to be selected. A range of signatures was
generated, using between 2 and 55 Affymetrix probes. Signatures were selected if
they exhibited >80% median classification rate, using three methods of classifiers: k-
nearest neighbours, with k=1; k-nearest neighbours, with k=3; and support vector

machines, with a linear kernel function, and using leave-one-out cross-validation.

On average, longer prognostic signatures were preferred over shorter signatures in
terms of ability to predict prognosis for new data sets (Figure 4 and Figure 5). The
genes FAS and ME2 were also important (discussed, above). These two facts were
used, along with the fact that short signatures that do not contain either FAS or ME2
perform less effectively, to select candidate signatures as shown in Table 9, below.

Signatures were selected (from the pool of randomly generated signatures) if they
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) 9 D_
N

134

El F4E, 88% 93% 88% 7%

a@mﬁ%ua@zmsﬁmmaa@@ Beri nz2d06/ d003aB  SUM 3NN
189 T1 MTHFD2, PSI\/EZ DLGAP4 TYMS, (¢XCL9, GISE1, |

f
(s
[
[
{

C ERNREASPT, TRIWVRS, K TC NDOFAS;
MRMS%@ ‘Mads 16208, [|FT20, SLCAAd
XES IIMAN RBERSCD@QAMSAEIY, fRFs N CAP- D3| BRRNL, | AGPATS,
\IRFETH, FABKIERp,IG@EV3PR CIGRE] OL1|  PBK  BRIP1 WARS |

B35 iAo SErATALL WHSEDZA2RENERUTS, MK, %Cﬁ\/F E!M’DIZ&M%M’ 79%
1O 11, GEPIB, Siceiiad, RBMPE-AK2,CDCA0| CXCLO, |CXCLILO, FAS,
%ﬁ%@ﬁ”éﬁ&gﬁ&m HNRPD] MEZ, 8506 869% 929
3 STABUTA  RRBPA  TIK1| CXCL11.| SLCUAA. | RBMVES.

o

W@deﬁéaéémﬂ RRPATHITHBREZp762E1312, |SECIOLL,
MEB, RLGABAY TYM$ f\ﬁoﬁ MRS| SFRS2, ISTATH,
nglﬁ Xt%'i APAS. BLCAM, QXL CXOL1O,

C1QBP, NDUFA9 'KPNBI, Cl70rf25, CA2, ME2, |S1% |79% |85% |79% |81% |69%
IFT20, RBBP4, CXCL11, RBM25, AK2, hCAP-
D3, ATP5A1, CDC42BPA, BAZ1A, AGPATS,
PBK, BRIP1, KLHL24

136

WARS, SFRS2, EPAS1, EIF4E, PRDX3,
MTHFD2, PSME2, MCM6, TK1, DLGAP4,
TYMS, TES, LMAN1, ARF6, CDC40, CXCL9,
CXCL10, FAS, KITLG, SLC25A11, C1QBP,
137 NDUFA9, KPNB1, WHSC1, CA2, ME2, IFT20, |85% |83% |81% [83% |73% |72%
RBBP4, TLK1, CXCL11, SLC4A4, RBM25, AK2,
CDC42BPA, MARCHS, SEC10L1, FLJ13220,
PBK, PSAT1, HNRPD, BRIP1, TRMTS, KLHL24,
STATI

WARS, SFRS2, EPAS1, STATI, PAICS, EIF4E,
PRDX3, MTHFD2, PSME2, MCM6, GMFB,
DLGAP4, TYMS, USP4, CTSS, LMAN1, ARF6,
CXCL9, IRF8, CXCL10, CHEK1, C1QBP,

138 NDUFASY, SLC25A11, WHSCI1, C170r25, CA2, |73% |76% |85% [83% |81% |76%
ME2, CXCL11, SLC4A4, RBM25, AK2, BRRN1,

CDC42BPA, FAS, BAZ1A, AGPATS, FLJ10534,
MARCHS5, PBK, PSATI1, HNRPD, TRMTS,
KLHL24

WARS, SFRS2, EPASI, EIF4E, PRDX3,
139 MTHFD2, PSME2, TK1, GMFB, DLGAPA, 85% |76% |85% | 79% |77% 169%
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FAS, CHEK1, TRI M25, KITLG SLC25A11, 203 C1(BP,

NDUFA9, KPNB1, WHSC1l, ME2, 92% 86% 85% 76% 69% 69%
waXazh13220 FT20, RBM2S5, NUP210, CAMSAPI LI, BRRNRCT/NZ2006/000343

CDCA?BPA, DDAH2, AGPATS, —DKFZp762E1312, SECIOL1,
FLJ13220, PBK, HNRPD, TRI\/IT5 KLUIs®#1 WARS, 33grRS2, ERAS

RAGZ \4& =) [}LG«Z\FP4, TYMS, T BeEk—ARR6;

smL m C O EAs, |KITLUG NDUFAY, 204
: 0 % 85%

smanSAmm ME2, FUT4,| 85% 83% 85%

T6RBYSINRSD, MBEZNRT4) @ﬁ@g,l @@;4, CXCL11, RBMS5, |AK2,
NGBV AKNAREMD3, FSRGLOA TRSAFLKAE3 220, |PBK,| BRI P1, | ETNKL,
SARAT S\ GOS0 ISFIRER220, PPAS!, TRMES,F4AE, NMTHFD2, PSME2,
L BYATAP4, TYMS, USP4, CTSS, LNANL,| MADRL1, | CDCAO,
FHBRPY, WARSCSR S22EPASEISEAE, pPIRARI, F, CXCL1d, FAS, PLKZ,

TIRIND, P9EE2 BIEWM63GBBI76MFBS5% 72% Cl1QBP,| NDUFA9, |
‘E@@AHYMWS QINRIIMIEQLC%XCLH | FT20, RBMR5

EEARRL, TRSRF )b, | s STATS S, | 790
140 81 v |8 %
Sﬁé 2or25K1," | GVFB, &64 Qe
T bS] AI’FAS PLK4,| TRIMR5, | 206
Tl ’ . KPNBL, WHSC1, 181% B39% 8% 409

/\

eV —u’\ 1 17 f C oxcl 11 -E20 | |(1’
HEAO KL

A7 A\ w | = =]

1J13220, | BRIP1, TRMIS,

é%ﬁ éj? ’ (F4E, PROX3, MIHFD2

: ﬁhﬁ%ap%&ﬁﬁus%@%%, .‘fw AN1, | ARFG, CDCAQ, CXCL9,
141 SKESQIQCIMM%@Z?LHNRB&&ELIFﬁbT—Q% Hs6:2385bd, | 3525 BB, fa% 359
)0 846 KBV MBS % 1494 P INDUEAS.D3KPNB1| WHSCI, [C170f

(BRRN1HMRPBAZ IMEAGPEUSTMARCYXG. 1 1] GZMB, 1[FT20, SL.CAM,
RBIOROL. 1, FKI3220SPRAI0L HNRPPBIBRIBBRI P, STAT1 BNRPD, MARS,
D, ST&FAT]1, EI F4AE, PRDX3, MIHFDR, P$VE2,| GBPL, TK1,

GVABS, SPREAPBAS 12040, ¥MBIFDEES, CDCA0] CXCL9, || RF8|
(BRRIEZ, TR 7ONMFR QLS TYMSIB8B472% CXCLI O| FAS, CLQBP,
MW#%CD@P?W% CH@ELI, RARIBAAL, | CXCL11, |RBMPS, NUP210,

BLK4, SL 9?@2&7‘%12@312 9y WD|2007/ 073220
142 N 77HLB3%2 281 % BRG  Biep]79%
N A 37 ! B, MIHFD2, PSME2,
[gtgpdzzh , MADRL1, | CDEC40, |SLCAAd,

'RES . GreET VRABL B

HNRPD, WARS, STAT], EIF4E, PRDX3,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
USP4, TES, CTSS, CDC40, CXCL9, IRFS,
CXCL10, PLK4, HNRPA3P1, KITLG, NDUFA9,
KPNB1, SLC25A11, WHSC1, C170rf25, CA2,
ME2, FUT4, CXCL11, SLC4A4, RBM25, hCAP-
D3, DDAH2, FAS, RBBP4, AGPATS5, FLI13220,
PBK, BRIP1, TRMTS5, KLHIL.24

143 3% |72% |88% |79% |92% |76%

WARS, SFRS2, MTHFD2, PSME2, GMFB,
DLGAP4, TYMS, USP4, TES, CDC40, CXCL9,
CXCL10, FAS, CHEK1, NDUFA9, KPNBI,
WHSC1, CA2, ME2, GZMB, TLK1, RBM25, AK2,
CAMSAPIL1, hCAP-D3, FLJ10534,
DKFZp762E1312, FLI13220, HNRPD, STAT1

144 73% |79% |85% |79% |69% |76%

HNRPD, WARS, SFRS2, EIF4E, MTHFD?2,
PSME2, GMFB, DLGAP4, TYMS, LMANI, DCK,
ARF6, CDC40, CXCL9, CXCL10, PLK4, TRIM25,
C1QBP, KPNBI, SLC25A11, C170rf25, ME2,
CXCL11, RBM25, hCAP-D3, DDAH2, FAS,
MARCHS, STATI

145 T1% |79% |81% [86% |81% |[83%

WARS, STAT1, EIF4E, MTHFD2, PSME2,
DLGAP4, TYMS, ARF6, CXCL9, CXCL10,
KITLG, C1QBP, NDUFA9, SLC25A11, WHSCI,
C170rf25, CA2, HNRPD, ME2, CXCL11, SLC4A4,

146 81% |79% |88% [79% [85% |69%
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209 CXCL10, FAS, TRI M25, C1(BP, NDUFA9, 85% 86% 88%

79% 85% 76% SLC25AI 1, Cl7orf25, CA2, ME2, CXCL1l1,
wGe2MB/0732T720, TLK1, RBM25, AK2, SOCS6, RBBP4, PAGRAXZE06/000343
RCH5, SECIO0L1, PBK, HNRPD, STAT1 HNRPD, WARS,
SFRS2, STAT1, EIF4E, SFPQ PRDXSSWE?E }H@!\/E INN
Bfizs, AP soc ﬂ%ﬁ AOpad D L TEDEA0,—EXELS;

AT TRIM5S 1 C1OBP,_ V7% 79%

g AIREBOWAKS X AgIF D@g@&l Cliorf2s, CA2, Ve
( by : AS, AGPATH, MARCHS,
147 Fﬁﬁ@ﬁ@éﬁc TiGHL24 BB, 8PAI (€8s BBRARRS% |83%

PEED$3,1, s TPSA'P Sk rAKl . GWFB, DLGAR4, TNYMS, | USP4,
DEKRCNARRE 011 @@@ﬁmﬁ&@tﬁl CXCL10, [FAS,| 211 HNRPA3PI,

Nl \.l.,

1T T9% 85% 769 8194 72%

MEsRE2C56RR, Try vl ©d %6 AK2, hCAP O3, SOCS6
NDAED, CRBARARASAGRKAGP 1, thﬁEip?G"ElSlZ,o SECIOL1, PBK,
NGATHAY, SIHNRPD, WRRC PL17dmNIcho, STRTL [$IRPEF” VAR, |85hAST2%
MY CXCE] IFRBM2S, BIGIBDR ENBBB1, TK1, GVFB,| DLGAP4, | TYMS,

KRR, BENK1, SETHO CXCL9, | RF8] CXCL10,| 212 FAS| PLK4,

S/ ks e E/ TR GT BLY72%

gy}

148

HNRRAEFAE, BITBRBA PAVMENQBPASMS] Y6 83% 85% 76% 77% 79%
KDINEP4, TNASGCUSPCARANVERF6CXCL11| GZMB, RBBP4, SLC4A4,
M@l R OXCLHARRPASPIRK, KLHL24,| ETNK1 HNRPD, WARS,
149 9, MF:% ﬁKELllpﬁéES§®4 PDYTI%GNATYe |DB'GARS% | 79%
’ A{ﬁgﬁg XCL9 | RF8, CXCL10, FAS,
é , Ff Clyorf25, CA2, |ME2,| 100%

ZVBlET20  [TLK1]

Ii, FLJ13220, PBK, B.RI P1,
g K HFD2, | PSME2, TKI, |GVFB,
150 vy "CXCL8% | RS, 88YGCISE4, [85% |79%

@5@;,19,11]35&§FLHM‘§4¢ SE SprIpLBP, 214 SLC25A11,
@RKMSI@S\.T]CAZ HN;RPD MVE2, 81% 79% 85%]| 79%),85% [72%

NOA (oYl m YaYa

CW@EQ} rET- B, MY SOCS6, CDCA?BPA T SFRS2-:
i‘“’fw%%s Dﬁfﬁ 1413020, | PSATL, BRI P1
m,,cxdﬂm'llEEé,,TRﬁﬁﬁTiL(tﬁRHD WARS, | SPRS2, Bl FAB,
Bl QRS NDUVRBPDASCIPSMEMEQER, 11 DLEKPIET TV [Sani%e, |72%
EDRARBMECAKE, CPRPBPAGESEL, L, 215 CXCL10, | SLC25A1 |1,
HDURY; KMBSESTATAY,  85% 86% 880 7206 81% 72% ME2

ONSRS, 5TATE MAMFDRBSRIE,, NS, BRRNL, CDCAPBPA| FAS,
RBSAR4, TEMS] PCKAGHATS, CDCAO,
CXCL9, IRF8, RABIF, CXCL10, KITLG,
152 SLC25A11, NDUFA9, ME2, IFT20, TLK1, 85% |90% |81% [{86% |65% |[86%
CXCL11, RBM25, AK2, FAS, AGPATS,
DKFZp762E1312, SECIOL1, PSAT1, HNRPD,
TRMTS

WARS, EPASI, EIF4E, PRDX3, MTHFD2,
GMFB, DLGAP4, TYMS, DCK, CDC40, CXCLS9,
CXCL10, FAS, PLK4, CHEK1, C1QBP,
SLC25A11, CA2, ME2, FUT4, IFT20, SLC4A4,
RBM25, SFRS2, DDAH2, PBK, HNRPD,
KLHI.24, ETNK1, STAT1

153 69% |86% |85% |86% |[88% |79%

HNRPD, WARS, STAT1, EIF4E, PRDX3,
PSME2, GMFB, DLGAP4, TYMS, TES, MAD2L1,
CXCL9, IRF8, CXCL10, HNRPA3P1, CIQBP,
NDUFA9, SLC25A11, ME2, FUT4, IFT20, hCAP-
D3, SOCS6, DDAH?2, FAS, BAZ1A, PBK,
KLHL24

154 88% (83% |81% [83% |85% |72%

SFRS2, EPAS], EIF4E, PRDX3, PSME2, GMFB,
TYMS, TES, LMANI, SL.C4A4, CXCL9, GTSE1,
CXCL10, C1QBP, NDUFAY, SLC25A11, CA2,
ME2, TLK1, RBM25, CDC42BPA, FAS,
FLJ10534, MARCHS, SEC10L1, PBK, HNRPD,
TRMTS, KLHL24, ETNK 1, STAT1

155 92% |83% |(88% |83%. |77% |72%
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SEC10L1, FLJ13220, PBK, BRI P1, KLHL24, ETNK1, STAT1
HNRPD, WARS, SFRS2, EPAS1, ElIF4E, PRDX3, 216 MIHFD2Z,
weMNED3MFB, DLGAP4, TYMS, TES, 73% 83% 88% 790a8&2606/000343
2% CTSS, LNMANL, CDCAO0, CXCL9, | RF8, CXCL10, 98 WO

2007/ 073220 PCT/ NZ2006/ 000343 TSVRARAN I NNNNAS]  PLK

A0 ol Ml_ AA \ I("C’l

5 Gon P —NDUFAST—SEC25AT—Y
e o N SAJEORL, RiNES, AKd, hOAP: OB,

, | PBK,| BRI|P1 WARS, | El F4E,
156 m&%ﬁé%?&m%%ﬁif%ﬁl TV, | STERA8% T, [Seke |75%

NPI6E2, REBDR AGPATDEER, HNRXD, 9, | RF8, |CXCL10, [PLK4| 217
SNRPP3RLHLIARI MP5, SLC25A11, C1(BP, |85%(86% 81% [79% 17%

 BSRPMNGOLS, SEAS MTVED?, POMEE, 11, GZVB| TFT20, [TLKI
RIEADLGRBARYMSSONS6SLA@BAHR, FAS, |FLJ13220, PBK,
L ACK GITIRKEAS, BYRPABP 1, \RARS;, SF PAS].. STATLL. . )
17 W@llpﬂmw CAIBERAFTIOSNVED, 3@&5&%%@%&% 69%

11, BEMIRS, ﬁ!ﬁéA é@mfgs@wm CXCL9, 1218 || RF8|
Bk BRIPLSAATI b k4 CHEKT . HNRPA3P1| 81% 83% 85% 83%

RRORS SHRST RITBMTIGICRISMEIDUFAS| CA2, ME2, HUT4,
LGWWSA@@FG BIEPARFEAGPATS |  SEC1OL1,

158 2@7‘“ VERS HH SHRESy, EblAHsPRRMR, |83%
GAP4| TYNS, USP4,

4, 219 H\RPA3P1,

D04 8504 799 8904 7604

|MI—A44

0P b
a}%@f{s’%{ﬂ DP1, "I Fr20, | RBMES, HCAP-|D3,
b oxoileldR53f,  MARGHS, SECLOLL,
159 bm?@a MBBIc&hLIKthA RB HIRED) 76WARE% SPRG2|85% | 66%
EIB%ﬂﬁPA’SEE@BA@RDX&PATB/%ﬁB&O PSME2| GVEB, TYMS,| USP4,

FR®1, KLIBMISTATDCA0, CXCL9, CXCL10, | FAS,| C1QBP, [220

SWaREATRs2, PPRGIEFSAR T2, FUTH,  TERL, [73%] 79%185% 19%
SSMES %01, EME8, DL ASECARG, BBMR5| hCAP- D3, DDAH2,| BAZIA,

EDIA0 53] 9,\XRTIHG PLEL XDB226), P ., DSAT1. BRIPL,| TRMI5,
10 SraTS, RPOKCER AS TAA S RANDS, % \PUEDYY | BE3T% TR
BNZRA, DY RZATAEI3TYRBCIOUSPBK, CTSS, DCK, CXCL9, CXCL10
IEMTf BNERP, STAT] HNRPA3P1. CLOBP. NDUFAY, KPNB1,| 81%

FIDAES BB GVEBODISHA, TSIM BAK], | WHSC1, CA2, |MVE2,
€EREH. CXCEP, IXCLIBRAS, TRIVEPSKRITLGODAH2| RBBP4, |SECIOLI

ARISLEFSA1ETKRIC, C170rR25, % |86% |85% |79% |sgge 0
D, ME2, CXCL11, IFT20, SLC4A4, RBM25, |27 |86% | 85% 79% 88% 72%

AK2, AGPATS, MARCHS, SECI10L1, FLJ13220,
KILHIL.24, STAT1

161

HNRPD, WARS, EPAS1, EIF4E, PRDX3,
PSME2, TK1, GMFB, DLGAP4, TYMS, CTSS,
CDC40, CXCL10, C1QBP, SLC25A11, C170rf25,
ME2, CXCL11, SLC4A4, RBM25, CAMSAPIL,
CDC42BPA, FAS, MARCHS, SECI0LI,
FLJ13220, PBK, BRIP1, KLHI 24, STATI

162 81% 179% (85% |72% |85% |76%

WARS, SFRS2, EIF4E, MTHFD2, PSME2, TK1,
DLGAP4, TYMS, USP4, TES, DCK, CDC40,
CXCL10, CHEK1, HNRPA3P1, NDUFAJ,
SLC25A11, WHSCI, Cl170rf25, CA2, ME2,
RBBP4, SLC4A4, RBM25, FAS, SEC10LI,
FLJ13220, BRIP1, TRMTS, STAT]

163 69% |86% [81% |(83% |81% |79%

HNRPD, WARS, MTHFD2, TK1, GMFB,
DLGAP4, TYMS, LMAN1, CDC40, GTSE],
CXCL10, CHEK1, NDUFA9, SLC25A11, WHSC1,
Cl17orf25, CA2, ME2, FUT4, CXCL11, RBBP4,
RBM25, AK2, BRRN1, FAS, AGPATS, MARCHS,
PBK, BRIP1, STATI

164 81% (83% |92% |79% |81% |83%

WARS, SFRS2, EIF4E, PRDX3, MTHFD2,
165 PSME2, GMFB, DLGAP4, TYMS, USP4, DCK,  |73% |83% |88% |79% [88% |76%
CXCL9, CXCL10, SLC25A11, C1QBP, NDUFAS,
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WARS, SFRS2, EI F4E, MIBFD2, PSME2, DLGAP4, TYMS,
ARF6, CXCL9, IRF8, GISE 1, RABIF, CXCL10, FAS, PLK4,
wéhkilz@73282 SLC25A11, C1lQBP, NDUFA9, M2, CXCLRCT/NGB0M6/000343
6% 92% 72% 81% 72% GZMB, | FT20, RBBP4, SLCAA4,
RBMR2S, AK2, BAZ1A, AGPATS, I\/ARCI-IS,SVIM_3132§9NNH RPD, 1nN

BRAGL BRI S AT T HNRPD—WARSI—SHRS2  STATE,
ity coARE Py G, DUCAPS, Tvis, | Ll
ARKPD GXBOTRIPFEEIATICXCLI0, FAS, 223 PLK4, HNRPASPL,

o

8 0370 QO70 /{01 T T70 0970~
166 RENPOTRIMDE DD 5 AGRAISE 1, CHer 0534, '\%RCH5,(VF-~;13%7279/ 6o
PBiC, MBRI R 1, CXEMI 5512244, RBWEE), WARS, | 76ERS2% FBRAET7% | 76%

PEDXRBP 854S/ RBBISBCI6I0PRIS % 72% MIHFD2| PSME2, | GVFB,
DIDGAPR), BRIMIVERMES) SIr12007/ 073220 PCT/ NZ2006/ 00343 SVM
B WM RSNBFRISPATHRDZSPSMECADL, SLCAAL, OXCLY[ CXCLTI0]  FAS,
TRLOAS, TRUTIIEK, COCBPCXSBUFA9, |Cl7qrf 25, CAR, ME2,

G, 10, THARL CHIEICITRIM2S, (RBIBPS, CANBAPI|LI , [CDCARBPA
167 SEAIRPALL, WRBC A CARQPRTSXCBEC| OL 1, 88BK93%KLIER4 | 76 %E TS || 72%
, TIRRSLOEAE RBMOSHOAB-DINTHFD2, PSME2, GVFB,
SEGAIE FLYSEY, PRIGERIL % | cpc40, | cXAL9, | RE8,
!IO EAS_ PLK4, 225 CHEK1, TRl M5 1QBP, NDUFA9

S2. FIAE TR PIB2, 88% 79% |WHSAL, CA2, HNRPID,
G Sy JgvEAN, b4 SLCAA4, RBMRS
168 TABY: HNEPDs19ARS:, 5%S276%
| GAP4, TYMS, LMANL, DQK,
TR M25, 226 CLQBP
WHSCT—NVE2—F7% F9% 7 7% 86 % 7B %-69%
S T s o | BAZIA, AGPATS, FL[J10534,
X OBG A, cxdrke " 'PBK, P$AT1,| BRIP1, [TRMTS

19 FNgR, SLCSIMTICHNRRRAMWNRS, SFREB% A |83% PREK3|88% | 76%
RS2 ], SCBRA4, RBK2S, ClAMSAPAL1, HFASVS, DCK, ARF6,| CDCAO,
CREPD, BEPEBTATRABI F, CXCLI O, 227 FAS, TRI M25, CLQBP,
NDWRASFR S, BA 1041 A1r418 PiviBs) BB V6% 88% §9% [CI70f 25,
CAGAPKEX ML AREA, MATBZNBLCAA4] 20, | RBBIP4, RBM2S, AGPATS,
170 (ARCPIHRFEERICCLA, FAS, NDUF32 20HSMBI85Y BR3P, | 88T ABb% |77% | 76%
CA2, ME2, CXCL11, TLK1, RBM25, AK2,

AGPATS, MARCHS, FLJ13220, TRMTS, STATI

SFRS2, EPAS1, EIF4E, MTHFD2, GBP1, GMEB,
CTSS, LMAN1, CDC40, CXCL9, CXCL10, FAS,
171 CHEK1, SLC25A11, C1QBP, C170rf25, CA2, 88% [86% |85% |86% |77% |79%
ME2, IFT20, CXCL11, RBM25, BRRN1, ATP5AL1,
RBBP4, HNRPD, BRIP1, STATI

WARS, SFRS2, EIF4E, MTHFD2, PSME2, TK1,
GMEFB, DLGAP4, TYMS, CTSS, CDC40,
SLC4A4, CXCL10, KITLG, SLC25A11, C1QBP,
NDUFA9, CA2, HNRPD, ME2, FUT4, CXCL11,
RBM25, ATP5A1, FAS, RBBP4, BRIP1, TRMTS,
STATI

172 81% |79% |96% |86% |88% |83%

WARS, SFRS2, EIF4E, MTHFD2, PSME2,
GMFB, TYMS, TES, LMAN1, DCK, CXCLS,
CXCL10, KITLG, KPNB1, SLC25A11, ME2,
CXCL11, IFT20, TLK1, RBM25, CDC42RPA,
FAS, BAZ1A, FLI10534, MARCHS, SEC10L1,
HNRPD, BRIP1, TRMTS, STATI

HNRPD, WARS, SFRS2, EPAS], EIF4E,

MTHFD2, TK1, GMFB, DLGAP4, TYMS,

174 LMAN1, CDC40, SLC4A4, CXCL9, IRFS, RABIF,
CXCL10, SLC25A11, NDUFA9, CA2, ME2,

CXCL11, RBBP4, RBM25, NUP210, FAS,

SECI10L1, PBK, STAT1

173 77% |79% |77% [86% |73% |86%

85% |79% (88% |83% [85% |[86%

175 HNRPD, WARS, EPAS1, PRDX3, MTHFD2, 85% |90% [88% |83% |85% |72%
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WARS, SFRS2, EPAS1, STAT1, EIF4E, MIHFD2, GVFB,

DLGAP4, TYMS, TES, CTSS, CXCL9, CXCL10, FAS, PLK4,
wOREI07328RI M5, 228 SLC25A11, NDUFA9, WHSCl, CeRComMZ2&)6/000343
A2, 77% 83% 88% 76% 88% 76% ME2, FUT4, CXCL11,

SLCAA4, RBMR5, AK2Z, BRRNI , CD@ZB%M DDAH23N}4\GPAT5 INN

ADCQ [@d ml CDOACT

) 24 I‘II\II‘(I"D Y RS, \.)I_F\)L, 11y v e
e e o By Mbipa, HSvER, DLGAPA] TV,
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RBRRED, VBAKX AR SORBMXY, ST, EIMBAR- D3, A7BPA,
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REGRSA 11, GAS\ME2IGAMB, @B, CXOLGAPA é%sf"lr Rg é?’éswjt ﬁﬁi 76%
AGRATS, CHEK1, 231 HNRPA3RL, K| TLG

(
%&Eﬁlﬂ%ﬁﬁﬁ& 1788 1 KB 7900 77% 769% NDUFAD,

177
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RBBP4, SEC10L1, FLI13220, PBK, BRIPI,
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184 73% |83% |77% [69% [69% |69%
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CriEAs, SFRSb VPAS 1, ZBaEIPRNG, SLC29AIT,| CIUBP, KPNBT;
\WSEAD?2, 80E0 0P ) ZHEFBO VYRS 69%| Cl7orf 25, CA2, HNRPD,
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v LMAN]1, ARF6, CDC40, CXCL9, IRF8, CXCL10,
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PSME2, DLGAP4, TYMS, TES, LMAN1, CDC40,
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C1QBP, NDUFA9, WHSC1, CA2, ME2, CXCL11,
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192 73% |86% |85% [83% |85% |83%
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193 E.I’IH@EHNBRDX&,CIQW hERRA0 Kl GMVEBry, DhseR45% TN, | G159 720,
| SIIRIATIARBSC ], MDD CACNRED, 1RF8, RABIF,| CXCL10/| FAS,
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LMANI1, ARF6, CDC40, CXCL9, CXCL10, FAS,
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%M%SF RERRPAS NEHErMTHFRE, 710534, MA . FLLJ13220,
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wéhdi7@73228DUFA9, 249 KPNB1, WHSCl, Cl7orf25, CABCTMNZ2006/000343

EUT4, 92% 97% 88% 76% 85% 79% CXCL11l, GZMB, 1FT20,
JLK1, RBMRS, CANSAPILI BRRN1, |SOgH®; CDCAZABPA, INN

A A A O P e =V W B | 910N L LN DA
II__L,J.ULJ.

HH32260; HHEZ 4
R [l ] o WA} "’ PAST El EAE SFPQ

TN\ VAR AT T T\ 1= Btan =C ==y
X3, Mk 1

4 ey > DLGAP4,| TYMS, |USP4| ARF6,
;é (?I:%f

EAS) EK1, |TRI MR5, NDUFA9,
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2 Ve 5LCAMA4, |GTSH1, RABIF

| EMF ' > 1 1 1
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&i&&ﬁi&zmﬁﬁ%&%u@gﬁ@&‘i DKFZp762E1312, SECIOLL,
FINKERD BRIP1 BRI TRMTS, KLHL24, ETNKL, STAT |1 HNRPD,
V¥ivseD, WA, Ep ASiAYEaTi BIFAE, PRDK3, [ MTHRDZ,|PSVEZ;
GVRBDPESA K1, GYMB, DLASRATYMES| LMANL, DCK,| SLG4A4,
TXCL9I, DR CIRHGLCOCT OFAR, CRCKf, C1OBP, NDUFAJ, KPNBL,
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WARS, EIFAE, MTHFDZ, PSMEZ, TK1, GMFB,
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CDC42BPA, SFRS2, RBBP4, MARCHS,
SEC10L1, FLT13220, PSATL, BRIP1, TRMTS,
KLHL24, STAT1

HNRPD, WARS, SFRS2, EIF4E, PRDX3,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
MAD2L1, CDC40, CXCL9, IRF8, GTSE1,
CXCL10, SLC25A11, NDUFA9, WHSC1, CA2,
ME2, CXCL11, IFT20, RBM25, AK2, BRRN1,
CDC42BPA, FAS, RBBP4, BAZ1A, AGPATS,
SEC10L1, FLJ13220, PBK, BRIP1, KLHL24,
ETNKI, STATI

HNRPD, WARS, SFRS2, EPASI, EIF4E, PRDX3,
216 MTHFD2, PSME2, GMFB, DLGAP4, TYMS, TES, |73% [83% |88% |79% (85% |72%
CTSS, LMAN1, CDC40, CXCL9, IRF8, CXCL10,

AR

9

=] J-Uhl—\l

214

215 85% [86% |88% |72% (81% |72%
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PSME2, MCMB, GBP1, GVFB, DLGAP4, TYMS, USP4, CTSS,
DCK, ARF6, SLC4A4, CXCL9, 1RF8, CXCL10, FAS, PLK4,
WOEKD732MNRPA3P1, 254 C1QBP, NDUFA9, SLC25A11, PUHSZ2006/000343
170rf 25, 77% 76% 92% 86% 88% 79% CA2, ME2, FUTA4,
I|IFT20, RBBP4, CXCL11, RBM25, NP2 hCAP-BRQy SFRSZNN
i S ElRT 10534 DRFZp762E1312;
SRR 1 et %%hf’ﬁ STATL LIFPD, VAR
ERASIcxXJEl FARBMBP RS AMIT B2 A PSVE2, GBP1, TKI, |GVFE,
DhGARYS, DKTMVEREBIWAMK BG40, CXCL9,| CXCL10, | PLK4,
Jvlﬁﬁﬂg Wﬁ{F I b Ao, 2939 NDOFAST —WHBCT ,
ookt DA N R0, 55d, 70% 85% 769 CXOLLL
BeHa, CBB&QEXCEMMSI\&MQ,PL@DAW, FAS, | BAZLA, AGPAT]S,
217  FHSREYSRA, TRINARSHES s ADKEZQB6 2 E13185% SEG Asglw PBY |779% |76%
i
:

rd

218

el

2

PRNSC], CRRIVZ, CKCHLIR GZMBIATD, WARS, SFRS2, EPASI, | STATL,
TR SLCGIABRBMISENGS6, MIAMDPAS, TK1, GVFB, | DLGAP4, | TYNS,
1322¢, PRRUKLERREETNEDSTATL S| C4A4, 256 OXCL9| RABI F,
CRARBOSFRSASPABL ISTAT CHEICE, PRITM, $3% 95% 79% 81.9% 88%
TRTREEZ, PRYE], SICMSL, GRBR) DLGARL.OBP, NDUFA9, | CL7pr f 25, CA2,
= SJPE*‘R& TE@QM%NI RIEWﬂFXCIAGDATS, FLJ1/0534| SECI OLI,
RYS, 4 LK, L g1 83T RNAY, | 8R1BI88% | 76%
RS 1S Mps\vE2. |GBP1, TKL, GVEB,
Weiv: 1, €DCAQ, CXCL9, | CXCL10,
CAS KEFLG—SHG25A11 - C1QBP. 73%
KPNBI ,| WHSC1, [CA2, | HNRRD,
’11, RBMR5,| AK2
Iﬁa@@pi_lswgmmm cFLJ10534,| 104 WO
29 DO IGRD IR AU 2006 AORRAS | SUM| TN (BRI | TR, |76%
DKAPAYS6 R EAsAL 2RBEBKAGIAIA LI 1088 P1, TRMTS, KLHL24
EMARCES, SHADL 1, INRAARSRIPSRREP24, EPAS1,| El R4E, MIHFD2,
SAMER. TKI, GVFB, DLGAP4, TYMS, LMANL, | ARF6, CDC40,
OXQRED, WOMGL, $PR S2FFR,S1UFKG, PROGBEKL, HINRPA3PI, | SLCPGATLT,
DITHBE2, PHEENGMFBIOTYMYIBSH, TEX 701 f 25, HNRPD, MVE2, | 77%
lewgmxg%,mwlmmqm FT20,| RBBP4, [SLCAPRG,
220 BRI LARBSCINGAR ME2, BETASELKIF| J (%8 479MABEHIS, 9% |85% |83%
b M%Eéa%t@ %@?32_0, PBK, | PSAT1, BRI P1,
% IR ARS. EPAS |1, AAI CS
AFHFEZ — PS MM GQVEB_ DLGAPAL TY
HNRPD, ’EPASI STATI PRDX§ MTHFD2,
PSME2, TK1, GMFB DLGAP4, TYMS, USP4,
CTSS, DCK, CXCL9, CXCL10, FAS, CHEK1,
221 HNRPA3P1, C1QBP, NDUFAY, KPNBI, 81% 183% (88% [83% |85% |86%
SLC25A11, WHSC1, CA2, ME2, CXCL11, TLK1,
RBM25, ATP5A1, DDAH2, RBBP4, SEC10L1,
PBK, BRIP1, ETNK1
WARS, SFRS2, EIF4E, MTHFD2, PSME2,
DLGAP4, TYMS, ARF6, CXCL9, IRF8, GTSEI,
RABIF, CXCL10, FAS, PLK4, KITLG,
222 SLC25A11, C1QBP, NDUFAS9, ME2, CXCL11, 88% [86% (92% |72% |81% |72%
GZMB, IFT20, RBBP4, SLC4A4, RBM25, AK2,
BAZ1A, AGPATS5, MARCHS, FLY 13220, HNRPD
BRIP1, KLHL24, ETNK1, STAT1
HNRPD, WARS, SFRS2, STATI, EIF4E,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
LMAN]1, ARF6, CXCL9, GTSEI, CXCL10, FAS,
PLK4, HNRPA3P1, TRIM25, KITLG, C1QBP, o 0 o o 0 o
223 SLC25A11, WHSC1, Cl7orf25, CA2, ME2, 85% (83% |88% |76% |81% |83%
CXCL11, TLK1, RBM25, ATP5A1, AGPATS,
FLI10534, MARCHS, FLJ13220, PBK, BRIPI,
TRMTS

HNRFPD, WARS, SFRS2, EIF4E, PRDX3,
224 MTHFD2, PSME2, GMFB, DLGAP4, TYMS, 85% 179% \92% |76% |85% |72%
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CDC40, CXCL9, RABIF, CXCL10, FAS, PLK4, HNRPA3P1,

TRI M25, SLC25A11, C1(BP, 259 NDUFA9, WHSC1l, CA2, MEZ2,
WOXEI71013226ZMB, 85% 93% 92% 72% 77% 72% | FT20, PEBBR24006/000343
[1KI, RBMPS, AK2, CAVBAPILI, ATP5A1, CDCA2BPA, DDAHZ,
BAZ1A, AGPAT5, FLJ10534, MARCHY, sSBCI QLI sikJ13220nN

AN QEDhQD

; T@‘\éémdj'sid&m cﬁ&ﬁ@@l HNRPD, ~WARST—SFRS2;

f @Rn@s PSVEZ, GWB, DPLGAR4,
T VixD25, ARFG/[E?_ o1 kGL648,11,CXCLY, |GTSEL, RABIF,
CXEM2) CAMS KB L1 QB BPATRMBEL, (260 (TRI M25, \DUFAQ,
SBAZIAMN GPATHHSEL0L T, PBK/RCHIZE% 76% 89% 6906 Cl7or f 25,
CEINKIBBTATIFUT4, CXCL11, |'FT20, |SLCAA4, RBMRG, AK2,
NURREOEIFAT PEAL3, MSODSGRSMEAS, AGPATH, FLUI0584, WARCHS,
SEIFBINLGAPBRYMESHSHY, CBSY, BRF6, ETNKL, [STATL HNRPD| WARS,
S@P@@ Cmmms,mmm FATHILK4, GVEB, DLGAP4, TYMS, | USP4,
225 CEIEEK 1, FRIMES, C1QBEN QBEMNAFASRHISAIGTSHI% |TRCLBOY FASB, |88% |79%
| WPPQBMS’B@SM?WQQBP, 261 NDUFPA9, KPNBI,
%rg‘%“?? . ANR2AL, BBKe/( 8306/88% [72% 77% T6%
FT20_RBMPS _ hCAP-D3_ ATPS5A1| SOCS6
MTP@E@lOLl FLJ13220, PBK, PSAT1,

S, RS2, EPAS1,  El FAE,
b4, | TYMS, USP4, LMANI,
F7TPLIY |CHEKISSY% |73% |69%
KIROES E@l@ JFA9,| SLO25A11, WHSC1,
i Y03790/P 186 ¥ K D/BREI, THadrs, @ﬂ@rf%, CA2,| ME2) CXCL11,
HBI0, SLCAA4, RBMR5, AK2, ATP5HAL, |SOCS6, BAZIA

NGRS, W Ais] SPR32np AL GRS, PBK| PSATL, | BRIPL, KCHEZ4,
FPEMIED, GEPTATKL, DMNRREY, TYWBSCISFRS2, EPASL,| STAT1, El F4H,
PRI DRSNS OMEN 1, 1I0BRE, CXOVF®R| DLGAP4,| USP4, CTSS,
227 NRSSTRIVREADQBBINDIARAY, SIXZEA 1, GISEL,|90RABbE, (G¥GL1903% |69%
O\ GorD6 421 ME2 X OL\RIGABBI IFTR), TL (5, Cl QBP,| NDUFA9, | KPNBL1,
éé‘%“@é%%ﬁ%@@ﬁ/ﬁ%m CA2, ME2, QXCL1|1,
P20, B PREBASTAIRRPA ~ AGPATS| MARCHS.|  SHCIOL]
FWﬁézﬂfBSZ BRASI, BBXIUEFARMTS.  KLHL24 105 WG
g%lﬁ% IBEAPADREH TBDE3IR | SVM 3NN |1 NN MARS

FAS,
b AR R I e T

ME2, FUT4, CXCL11, SLC4A4, RBM25, AK?2,
BRRNI], CDC42BPA, DDAH2, AGPATS,
MARCHS, PBK, HNRPD, KLHL24

HNRPD, WARS, SFRS2, EPAS1, PAICS, EIF4E,
PRDX3, MTHFD2, PSME2, DLGAP4, TYMS,
CXCL9, IRF8, RABIF, FAS, PLK4, TRIM25,

229 SLC25A11, C1QBP, WHSC1, Cl170rf25, CA2, 85% |86% |85% |(72% (85% |76%
ME2, FUT4, CXCL11, GZMB, IFT20, RBM25,
SOCS6, DDAH2, MARCHS, PBK, PSATI, BRIPI,.
TRMTS, STAT1

WARS, SFRS2, STAT1, MTHFD2, PSME2,
GMFB, DLGAP4, TYMS, USP4, TES, ARF6,
CDC40, CXCL9, CXCL10, FAS, HNRPA3P1,
230 C1QBP, SLC25A11, WHSC1, ME2, CXCL11, 73% |83% |81% |76% |69% |66%
RBBP4, SLC4A4, RBM25, AK2, hCAP-D3,
CDC42BPA, FLJ10534, SEC10L1, FLJ13220,
PBK, PSAT1, HNRPD, BRIP1, TRMTS5, KLHL24

SFRS2, EPASI, EIF4E, MTHFD2, PSME2,
MCMS6, TK1, GMFB, DLGAP4, TYMS, CTSS,
LMAN]1, CXCL9, IRF8, CXCL10, CHEK]1,
HNRPA3P1, KITLG, SLC25A11, C1QBP,
NDUFA9, WHSC1, C170rf25, ME2, FUTA,
CXCL11, GZMB, RBM25, CDC42BPA, FAS,
RBBP4, AGPATS, FLT10534, SEC10L1,
FLJ13220, PBK, HNRPD, TRMTS5, STATI1

226

231 3% |76% |92% |[72% |77% |76%
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MIHFD2, PSME2, GBP1, TKI, GWB, DLGAP4, TYMS, CTSS,
LMAN1, CDCA40, SLC4AA4, CXCL9, | RF8, CXCL10, FAS, PLKA4,
wWORNIVRG322864 SLC25A11, C1QBP, NDUFA9, WHSCl1l, CA2T/NgB806/000343
6% 88% 83% 85% 79% HNRPD, M2, CXCL11, IMB, TLKI,
RBMR5, AK2, hCAP-D3, ATP5A1, CDCAZBRA, BAZw /GPA{R@I

=S AT 1 m = AT LN |hr\h
1NN

VRRRIFD . 4, —STATH
\orSrD P m%@m PXE% IE?%MF%EPQ!ILF RDX3, MT1FD2,

PEMERRA, TKMS tﬁlﬂfaﬁs @@6 CLb YI\/ES, USP4, [CTSS| LMANL,
ARS8, RABDDCACL10GCEMRY C168E,L 9, | RF8, |CXCLILO, FAS, |265
232 PNRYFACSERISA]TTRIESRS, CALL mnﬁpuea,cm P40 30% &% 6% 639,
TEEELINDOFROTLRAPRIRBA4 SBBZBA11, WHSCL, M2, GZMB, | TLK1,
Y219, CAMSPELL, BRBN1, FEANKSRPHL | | AGPATS,| FLJ10534,
%’%ﬁ”w RIARGHISPSECIQLLY 24, STAT1 WARS, SFRS2| EPAS

O BBRIRARL KLHIA4 SFEAT] poVvEd — GUER. DL GAPA.  TYMS,

=

NP

SARS, FIELE, P@%S,MMDZ,LPEME&MM, CXCL9,| IRF8, €xcLio,
WUFB,RLGAP, IV USkd) FEBHLMAGE, NDUFAD, SLIC25A11. \WHSCI],
B850 85%| 79%| ME2| CXCL11,

.‘ - ’( ; "ln ‘-‘ BP 0 (( A + . ,
- 40%%\ GIBAP BRI . TS, R rtE%yA B |70%
SN, YRS AMERAS 11D AT 465 PERD,(B, NMTHFD2, |PSMVER,

DARA, mﬁamsmmﬁpm{@im MANL, DCK, ARF6,| CDCHO,
UGN A4, ETRKCISTATE RFS,  GISEL, C(CLI O FAS, (HEK1

PPN

WORE RS2, 204SC CI[ CIforf2g, CAZ,
e e O XaLI 1. (|FT20, RBNES,

MZGARYUIPOMS) ARSOCSE 40, CROLE BRI, SFRS2, RBBP4, | BAZILA,
RABIBIXCLI0, FARCHES L NIAE20, PRK. PSATI BNRPD, | - |

>4 @Fm@ CASTMER, GHQRPD GZVWERET2GFRY g,"f 5172 E’E‘g Brpx3"%
YNB, | USP4.

KWQM F&EMGS NGERI0, GVEB, DLGAR4, T
Nl% AMARCHREECIOEFSEL [ cxall10, [FAS.
’;TRI\fWrm NDUEAQ] SI@25A11.  CA2. 88%

ARE: J‘%@%&Wé%ﬁ}a‘ﬂmm@mll, &ZMB,| TLK1, RBMW5,
CAE IOV EROLSABA TYMSATS | FLJ10534,  [MARGHS,
i SATI . | BRI P1, |TRMI5, STATI

5 S

; R>%pNG PRDX3, HEDR, [P -
M@P;/&ﬂsﬂﬂz e Vit g o ongﬁ*ﬁvs@(ﬁs% /\%’8, 7%%542?54’ 69%
' SEABRRRNINCHB AL @b%ﬁisp,gm HNRPA3P1, KITLG

FAS, BAZ1A, AGPATS5, FLT10534, MARCHS,
SEC10L1, PBK, TRMT5, KLHL24, ETNK1

235

HNRPD, WARS, SFRS2, EPAS1, EIF4E,
MTHFD2, PSME2, TK1, GMFB, DLGAPA4,
TYMS, USP4, TES, CTSS, DCK, ARF6, MAD2L1,
CDC40, CXCL9, RABIF, CXCL10, CHEK]1,
HNRPA3P1, TRIM25, KITLG, C1QBP, NDUFA9,
KPNBI1, SLC25A11, WHSC1, CA2, ME2, GZMB,
SLC4A4, CXCL11, RBM25, AK2, ATP5AI,
DDAH2, FAS, BAZ1A, DKFZp762E1312,
SEC10L1, FLJ13220, BRIP1, TRMTS5, ETNKI,
STATI

236 81% |83% |[88% |72% |(81% |76%

WARS, SFRS2, PAICS, EIF4E, PRDX3,
MTHFD2, PSME2, TK1, GMFB, DLGAP4,
TYMS, USP4, DCK, ARF6, MAD2L1, SLC4A4,
CXCL9, GTSE1, CXCL10, FAS, HNRPA3PI,
237 KITLG, SLC25A11, C1QBP, NDUFA9, KPNB1, [77% [83% |92% [83% [81% |76%
Cl17orf25, CA2, HNRPD, ME2, CXCL11, GZMB,
IFT20, RBBP4, RBM25, AK2, ATP5A1, BAZIA,
AGPATS, SEC10L1, FLJ13220, PBK, BRIP1,
ETNKI, STAT1

HNRPD, WARS, SFRS2, EPASI, EIF4E, PRDX3,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS, TES,
CTSS, LMAN1, SLC4A4, CXCL9, IRFS8, GTSE],
CXCL10, CHEK1, TRIM25, KITLG, SLC25A11,

238 85% |86% |88% [86% (85% |79%
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269 C1QBP, NDUFA9, SLC25A11, WHSC1, Cl7orf25, 81% 79%
92% 76% 81% 69% CA2, ME2, FUT4, CXCL11l, GZMB, RBM?S,
walih)7/07824 2BPA, FAS, RBBP4, BAZI A, SECI10L1, FeRGT822(6/000343
DBK PSATI , KIHI 24 ETNKI, STATI HNRPD, WARS, SFRS2,

FPAS1, ElI F4E, PRDX3, 270 MIHFD2, E$MEZ TKINN GVFB, 1NN

jéﬁ{fg& v 2% —TYMS, [CTSS—ARFG;
%D@ﬁw lclég%?s AT mema CXCLU10, FAS, | CHEKI ,
M&N&@ﬁ@ﬁﬂmga@%m a@mmgzooe/ 000343 SVM 3NN | NN
HNRRABPMARCRYREC 10K THLB 325, SRGAL1, NDUFA9, KPNB1L
WISOIS, ST, ME2, FUT4, CXCL11] GZMB, RBMRS| AKD,

CORREPBRMRS, BrRGh Ep ASHRAHAR, PRSP /6281312,  SECT O,
NBRUFIDRMNGE?, K HGRAB, B, STATL WARS, |SFRS2, EPASL,
STVATS, DCE] GRG0, CAMIMRRES, ASVE2, MOMB,| TK1, GMFB,
LABIRAXCLYVEAS, OB, SLURMILL, AREG.  MAD2LI1.  dDC40
239 ST IOBRANDUBAS, WHSERESTor2% CAGIGERL | 690X (19%0 | 889 K83% CISTBP, | 76%
WA@*CW@%LGQ% BBM2399026hAP6 00, S| C25A11, MHSCL, CA2,
S3RBMVRS, | AK2| ATP5A1,| CDCA2BPA,
16535 BR8Be10L1| FL)13220, |PBK, | BRI B1, |

2
24— ETNK1 HNRPD. - WARS_ SERSZ2  EBAS1 | E| FAF,

SN '4EF§§?}X B, DLGAP4, [TYMS USP4,
> CIB%Cl 9, |RF8,| CXQL10, | FAS,

7 % ?"&_E UFA9| SLC25A11, GCA2, T3%
240 a3 93%1%%@5:%51@@1{ 17034t 81bF 139, | BBBR%e0, Theck. | 760,
S L MERRVRE, SEHRNIX G 2 BPA Kk |ORSTae0i |76
WMA&LLlM@&BﬂNI TRMTS, KUHL24, ETNKI1,
SDETIBRAARBBPSERE, FEPSBL, STATIL, E| F4E, MIHFD2;,
BEVED.1, REBPY KLHIQ4, EWEB, DLGAP4 TYMS, [USP4, ARF®,

CXOR), WARSSSFRRABIGE, BRESXICXKCL10| FAS, PILK4, |CHEKI,
RATHRDZ, IE8M%2800L G8UR.SBWMAPI% 79% SLLC25A11, CG1QBR,
NESADMAWHOMAD2LEACDCANEXCLEXCL 1ML, | FT20| RBBP4, [TLKI |
WCXCAWPLWA FLJ1B8220| PBK, HNRPD,
A1 LOWHSGTIPE, HNERY, K?\?éz.sﬂ[s{wsp&%ﬁ, RPASO%
GBP1 B, DLGAR4,
CXCL10, | FAS, PLKA4,
NDUFA9, | WHSCL,

241

CHARE, 'sfim ‘EﬁﬁE M’ﬁmuz ﬁ'sivﬁéj L P 860 88%483%85%76%
GMFB, DLGAP4 TYMS, USP4, CTSS, LMANI,
DCK, ARF6, MAD2L1, CDC40, CXCL9, RABIF,
CXCL10, FAS, PLK4, TRIM25, KITLG,

242 SLC25A11, C1QBP, NDUFA9, KPNBI1, Cl7orf25, |81% {83% (85% [79% [81% [69%
CA2, ME2, CXCL11, GZMB, SL.C4A4, RBM25,
AK2, hCAP-D3, DDAH?2, RBBP4, BAZIA,
PSATI1, HNRPD, BRIP1, TRMTS5, KLHL24,
ETNK1

WARS, SFRS2, EPAS], EIF4E, MTHFD2,
PSME2, GMFB, DLGAP4, TYMS, USP4, CTSS,
LMAN1, CDCA40, SLC4A4, CXCL9, CXCL10,
FAS, PLK4, CHEK 1, KITLG, CIQBP, NDUFAS,
243 WHSCI, CA2, HNRPD, ME2, CXCL11, GZMB, |85% (83% [92% |79% |77% |72%
TLK1, RBM25, AK2, hCAP-D3, BRRN],
CDC42BPA, RBBP4, BAZ1A, AGPATS,
SEC10L1, FLJ13220, PBK, BRIP1, KLHL24,
ETNK1, STATI

WARS, SFRS2, EPAS1, STATI, EIF4E, PRDXG,
MTHFD2, PSME2, GBP1, TK1, GMFB, DLGAPA,
TYMS, USP4, ARF6, CDC40, SLCAA4, CXCLY,
244 Is{ﬁ?zfﬁf%li3’&?&%@?&%@5&%&?’ 81% |83% |88% |79% |81% |69%
HNRPD, ME2, CXCL11, GZMB, IFT20, RBM25,
CAMSAPIL1, BRRN1, CDCA2BPA, BAZIA,

AGPATS, FLJ10534, DKFZp762E1312, PBK,
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RBBP4, CXCL11l, SLCAA4, RBMR5, NUP210, CANMSAPI LI,
BRRN1, CDC42BPA, DDAH2, AGPATS5, FLJ10534, MARCHS,
WOeEB@I7@zs220 FLJ13220, PBK, TRMI5, KLHL24, ETNK1pCTAZANG/000343
RS, SFRS2, PAICS, ElIF4E, MIHFD2, PSME2, MCMb, GBP1,
TK1, GWFB, DLGAP4, TYI\/S, USP4, T@M LI\/AN13N1(CDC40 INN
Q ({r CXCLI0,—PLRA,—TRVMBS, K TG T—SEG25ATE—2
NDLIEAQ cl7erf 25— HNRPD ME2 7304 86 /n77c RQOn

. J 1_IENIENr

=]

E, gl cada, RBVRS| hCAP D3
FLJ10534, MARCHS,
BRI|P1, KLHLR4, STATI
245 IRRTE, CAYMRSD {ATWsE) F4 . PR es0  MAED2 70, | 7604
RSMEREoNEMap, KP4, CRUEE, REMRCAPS Tws)< 0SPa| Bk

ARES NUPDOJOAMEABI CXCAB.D3| RFS, CXCL10, FAS, PLK4
TERRBBEP8FUS AR CBE OBE MAYPBKO0 1900 | KI TLG C1QBP,
NEXORROSTANIC25A11, WHSCL, CA2, ME2, |CXCLl1l, &ZMB|
RBBERS, SRS IEPASRBNRE, PR3, NUP210, ATPSAL, AGPATS,
MARERD?, PSEE), GBP], GRBK, DIRRAIRL, TRMIS5 |107 MO 2007/ 073220
SEYISAESJSMA00 GRG0, SANIMAZNIKALIN | HNRRD, VIARS, | SFRB2,
ﬂbﬁe@i CP@FAOHFASQIMEWRPFARE»@ MIHFDZ, PSVE2,| MCOMB,
246 )y KPNRABHSEES | 7708 $83% | |ORIAIL| 79%DERY% | 79%
. e . Dy 210, PLK4, 277 CHEK1, TRl MZ5,
ol sichy 1 dogn hﬁgg{@ 88%]|76%|77% [69% | WHSCL,
Ghaesnl AR i 7 BRRNI, ATP5AL, CDCA2BRA,

nniﬂn-rr— nnAl—\hl - DR nI-P1 TDPIITE
TYIvIirIs;

’SPh gay%@ éEl F4E, $FPQ| PRDX3, MIHFD2,
\@,@S , , TES, CTSS, MAD2L1,
UEMLTE A1, CR gggpLIaSL XA@ | F, CXCL14, FAS, Kl TLG
247 m@k@ﬁﬂﬁw@?&bﬁﬂ%ﬁ&%ﬁ@%ﬁ@% 9% |65%BRBs% NBbEARs0, | 7296
QU7 025 2542, B2, IFENREBPANBL1GZMB, TLKI : |CXCL11l, RBMRS,
BIED, AKZCOBMBBPA, 1, GFGRSBPA,DBAH2 | AGPATS,| SECLOLNL, PBK,
PPAS, bl 0534, MRS SERIOHLPBK, HNRPD, WARS, HBPASI|
CEWP BHPM@HL%#S@“KI BROKB,.  MIHED2,| PSNE2, IMCMBL, TK1,
GNKRPD, WARSASERS2TBIME, PRISB4, TES| DCK, ARF6, | CDCKO,
TRDR, P%%LMCMR@PFI TI@x@MIB —AS, 279 [TRVP5, NDUFA9,

%‘F%% % 8% 5% 77% 76% Ql70rf 25,
248 BP 5A1 %HS@?E‘]% | 77% [86% ([(88% 176% |81% [69%

CA2, ME2, FUT4, GZMB, IFT20, RBBP4,
CXCL11, SLC4A4, RBM25, BRRN1, AGPATS,
FLJ10534, MARCHS, FLJ13220, PSAT1, TRMTS3,
KILHL24, ETNK1, STAT1

HNRPD, WARS, SFRS2, EPAS1, EIF4E,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
USP4, MAD2L1, SLC4A4, CXCL9, GTSEL,
CXCLI10, FAS, PLK4, TRIM25, KITLG, NDUFAS,
249 KPNB1, WHSC1, Cl170rf25, CA2, ME2, FUT4,  |92% |97% |88% |76% |85% |79%
CXCL11, GZMB, IFT20, TLK1, RBM25,
CAMSAPILI1, BRRN1, SOCS6, CDC42BPA,
BAZ1A, AGPATS5, MARCHS, SECI10L1,
FLJ13220, KLHL24, ETNK1, STATI1

HNRPD, WARS, SFRS2, EPAS1, EIF4E, SFPQ,
PRDX3, MTHFD2, PSME2, GMFB, DLGAP4,
TYMS, USP4, ARF6, CDC40, CXCL9, CXCL10,
FAS, CHEK1, TRIM25, NDUFA9, KPNBI,

250 SLC25A11, C170rf25, CA2, ME2, CXCL11, 92% [90% 192% |76% |[85% |79%
IFT20, TLK1, SLC4A4, RBM25, AK2, BRRN1,
ATP5A1, DDAH2, BAZ1A, AGPATS, MARCHS,

SEC10L1, FLJ13220, PBK, PSAT1, BRIP],

STATI

WARS, EPAS1, STATI, EIF4E, SFPQ, PRDX3,

251 MTHFD2, PSME2, TK1, GMFB, DLGAP4,

T1% |90% (92% |76% |85% [72%
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RBMR5, AK2, hCAP-D3, CDCA2BPA, DDAH2, RBBP4,
FLJ10534, SECLOL1, FLJ13220, PBK, PSATI, BRI P1,
WELMIAMINARS, SFRS2, STAT1, EI FAE, MIHFD2, PSRER/NZ2006/000343
MOV, GBP1, TKl, GMVFB, DLGAP4, TYMS, USP4, TES, CTSS,
[MANL, ARFS, CDCA0, SLC4A4 CYCLEVIEXT- 105FAS] PLIKdy

= LN IDA Q104 700/ f\’ﬁn/

4 | El bHL, WLL, O /07T Yy70 I2
7 ]§ “@f’ﬁ@k 211 Apvps] AKD.
(@%gg HNQ@BATS MARCH5|, SECI OL|, PBK,
rwrpmm 1d2b¢td-ﬁﬁzo K1 HNRPD,| WARS, SFRS2,
RS, ARTATTP5A ElsB4Es, DDRRDXBEPMTHFDD, PSVE2, | TK1| GVAB,
[DAGR®TS, MAXBS, SECES,1, RIMAND, BRIPK,| CDJ40, P81 SLCAAM,
CRRMT5 | RF8, CXCL10, TRWR5, 85% 79% 77% 86% 73% 76%

SMORSAIHR S2 AR, PAND EASE, PKBXBI | WHSCL, |VEZ, | CXCLI 1,
TMKEFDRBSUE?, GBEABMDS, DL@IX342BPA, FAS, BAZ1A| AGPATS,
SEQVSYUSP4, GIISY, TB K2 ODCHRBRL.CARRMT5, ET&KI HNRPD, WARS,
SRS, R@M@LIEFMELK&RDXP, MTHFD2, PSMVE2| GBP1,

.i"‘e'  SLERNEL %@1 STSS | cdalVbibs IMAR2Lshy, B1a6iAAd60

252 (W
;€ IS C25A11, 280 CLEBP,
,D’ St VB2 77% 835 8% 8354 B5%
| e s Gl 1, TILK1, |RBMES, h(CAP- b3,
AL, COCAOBPA, DDAFR,  AGPATS, HLJ10534,

aWal DR T [l ST ATA

(20, TP T TRIVIFD, TAT]
wmﬁﬁ%ﬁ@%ﬁ% 3, |MrHRD2, PSMER, TKI,
ViR T@_ﬁ@gﬁl é%@m@ b4, TES, |ARF6, CDCA0, | cxallo.
AROIAB I BOBEIGA G NBEPAY, X0, FAS, FLK4, | TRI V25,
253 mmﬁmq%@y orDEIRAMENHEE] | 7384 781% 285% gR9% NS |76%
FUR@L, 11 RBRPA, TLEILBMDS, QXOSAPILLRBVRS,| AKZ, 108 WD
PATPAAD MARCHIPERGINZROBE/RSADBA3 | SVM|3NN || NN | BRRNL,
NBRIE W FRMEGEAFRAHA ETNEDATS, MARCHS, SECLQL1, FLJ1B220,

PHNRPINREES, EPRRI, PIFAE, MAIVIFD2, KLHL24, |[ETNK1, STAT1
MOMRSIBPSFGRMES, DEPARL TYMSF4E, PRDX3,  MTHFDR,
C T%BPQK WQ,SIG?EMBCX%%A@ TYMS, |USP4, LMANL,
RES © 10, FAS, KITLG | CLQBP
176 580 |85, | 3Rk | 38% 1 4F 9%
|11, |[RBME5, AK2,
1 AGPATH,

254

SECIO0L1, FLJ13220 KLHL24 STAT1

HNRPD, WARS, SFRS2, EPAS1, EIF4E, PRDX3,
MTHFD2, PSME2, GBP1, TK1, GMFB, DLGAP4,
TYMS, LMAN1, CDC40, CXCL9, CXCL10,
PLK4, CHEK1, TRIM25, KITLG, C1QBP,

255 NDUFA9, WHSC1, C170rf25, CA2, ME2, 81% |79% |85% |79% |85% |76%
CXCL11, SLC4A4, RBM25, AK2, NUP210,
DDAH2, FAS, BAZ1A, AGPATS, FLI10534,
MARCHS, DKFZp762E1312, SECI0L1, PBK,
PSATI, BRIP1, KLHL24, STATI1

WARS, SFRS2, EPAS1, STATI, EIF4E, SFPQ,
PRDX3, MTHFD2, TK1, GMFB, DLGAP4,
TYMS, USP4, LMAN1, ARF6, CDC40, SLC4A4,
CXCL9, RABIF, CXC1.10, FAS, PLK4, CHEK]1,
TRIM25, KITLG, SLC25A11, C1QBP, NDUFA9,
Cl7orf25, CA2, ME2, TLK1, RBM25, NUP210,
AGPATS, FLJ10534, SECI0L1, FLJ13220, PBK,
PSATI1, HNRPD, BRIP1, TRMTS, KLHL24

256 77% |83% [85% [79% [81% |83%

WARS, SFRS2, EIF4E, MTHFD2, PSME2, GBP1,
TK1, GMFB, DLGAP4, TYMS, LMANI,
MAD2L1, CDC40, CXCL9, CXCL10, FAS,

257 CHEK1, HNRPA3P1, KITLG, SLC25A11, C1QBP
NDUFA9, KPNB1, WHSC1, CA2, HNRPD, ME2,

GZMB, TLK1, SLC4A4, CXCL11, RBM25, AK2,

CAMSAPILI1, DDAH2, AGPATS, FLI10534,

,173% 186% |88% |83% |77% |72%
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MARCHS, DKFZp762E1312, SECI CLI, FLJ13220, PBK, BRI P1,
TRMI5, KLHL24, STAT1 WARS, SFRS2, EPAS1, STAT1,
wabkbwm73RPRDX3, MIl I FD2, PSME2, GWB, DLGAP4, PEWEZ2006/000343
ISP4, CTSS, DCK, ARF6, CDCAO, SLCAA4, CXCL9, CXCL10,
FAS, CBEKI, TRI M25, 285 SLC25A11, S@@P, Gher T 25, INN

ARV BTN E 3 PO TaE RS2 70 T Y 819 7 29—+ 26,1 RBBR4,
B e RS A lD, SO(so. |Car, AGPATS, |
I OZCIo1Z, JICCTIvUEI; DG~ 5
; W%%: El| FAE,| PRDX3,
\ﬂitﬂ% , MS, |MAD2L1, [CDCAD,
%}nﬁgﬁ&méx ey TRI 5, |KI TUG CLQBP
258 NDWIFAO, WﬁSCEE‘/N’ortls }m 1, Chyonésh, | 74hREE, Msg, |76%

T 1, [FTRBIREESY% S 1947 Q¥VBRUKBEY | FT20, RBBWP4, SLCAAL,
RENVBA1, SAKS6, FNUPSBIOVABUCS6, CDCA2BPA, BAZ1A,| AGPATS,
EZp62E 1 3E2, SEG 020, FLPBR20, PRIAT1, | BRI P, |TRMIE WARS,
diSREh BREBARRMTEEENEL SBAPIX3, PSME2, | GVEB, DLGAPY,

THNRED, OIS, ERGFGPAIVBDZTHED2, CDOfLO, CXCLY, CACL10| FAS,
'ﬁQWQBVICMSﬁI\QT_Bs@lém4 TOVSBP, NDUFA9, KPNB1,| WHSC1, 88/
DWAC?WO @Né’#ﬁis CA2)] HNRPD, |MVE2,

; Pl SLC4A4, RBMES, CANSAPI LI,
259 h , | S9PRGE8, | 9deh J| 132 20700 PBYR,
% 5A1 WARS, SFRS2. ERASL, | STATL,

HaAK Acpiﬁe PSME2, TK1, G\FB,
@Eema’4,,FLTmm PﬂBEﬂ@ATE@@ﬁQ CXCL9, 288 ¢XCL10, FAS,
HTERDATATI NDUFA9 V\HSCl 81% D% 8H% 76% 85% 69%

h—{

G SCévks FT20, T SEC4A4 T RBVRS, —AKZ;
@%ﬁﬁmmbKFZpMZE]ﬁll FLJ13220,

PABIKS, MPEAYLL, CigRoFCACLoFa kL, WARS, SFRS2, [EPAS1, STAT1

RABUSCXEL F4H, K4, PREKXS HNRPARD?, PSMVER, GVFB, |DLGAP4,
260 RIS, NBDHAY, STTGISA 1L MAISC1, CDCA0|,77%BX019%, | 83%RA86% RARK F|69%
éXZBLﬂP@CAﬁASm TRI4EXCLYGTTE). C25[A11, | CLOBP, WHSCI]

W‘Bé%’%@% 83% 73% 69% HNRPD, |MVE2,
3@54 CAMVBAP| LI , |hCAR- D3,
SECIPS &?Abm-u;, EZp76281312,

%&%@’% g2, Sﬁé)&*rN“@‘ﬁPlﬂIﬂ KLHLP4 290 WARS, |SFRSP,
0 0, 0
TSW%O B ®630p 85% 839 81%|72%| 109

HNRPA3P1, TRIM25, SLC25A11, C1QBP,
261 NDUFA9, KPNBI, WHSC1, C17orf25, CA2,ME2, 85% |83% |[88% |72% |77% |76%
CXCL11, GZMB, IFT20, RBM25, hCAP-D3,
ATP5A1, SOCS6, DDAH2, BAZ1A, MARCHS,
SEC10L1, FLJ13220, PBK, PSAT1, BRIPI,
ETNK1

HNRPD, WARS, SFRS2, EPASI1, EIF4E,
MTHFD2, PSME2, TK1, GMFB, DLGAP4,
TYMS, USP4, LMAN]1, DCK, CDC40, CXCL9,
CXCL10, FAS, PLK4, CHEK 1, HNRPA3P1,
262 KITLG, C1QBP, NDUFAY, SLC25A11, WHSC1, |77% |79% |85% (79% |85% |76%
Cl7orf25, CA2, ME2, CXCL11, IFT20, SLC4A4,
RBM25, AK2, ATP5A1, SOCS6, BAZI1A,
AGPATS, FLJ10534, SEC10L1, PBK, PSAT]I,
BRIP1, KLHL24, ETNK1, STATI

HNRPD, WARS, SFRS2, EPAS1, STAT], EIF4E,
PRDX3, PSME2, MCM6, GBP1, GMFB, DLGAP4,
USP4, CTSS, ARF6, CDC40, SLC4A4, CXCL9,
GTSE1, RABIF, CXCL10, FAS, CHEK],

263 HNRPA3P1, KITLG, C1QBP, NDUFA9, KPNB1, (81% |83% |88% |79% |(81% |79%
WHSCI, CA2, ME2, CXCL11, RBM25,
CDC42BPA, RBBP4, AGPATS, MARCHS,
SEC10L1, FLT13220, PBK, PSAT1, TRMTS,
KLHI24
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WD 2007/ 073220 PCT/ NZ2006/ 0

00343 SVM 3NN I NN PSMEZ2,

TK1, GWB, DLGAP4, TYMS, USP4, ARF6, MAD2L1, SLCAA4,

wOaXxa79730iF8, CXCL10, FAS,
_KPNB 1, WHSC 1, C 17orf 25,

TRI M25, SLC25A11, ROCENZ006/000343
CA2, ME2, ZMB, | FT20,

RBBP4, CXCL11l, RBM2S5, AK2,

BRRN\1, svﬁ:)CA p BP@NN AGPATSINN

EPAG, CISTAMANIEEBEk, SL EE,’

|'|“J @%m SECIO 1 I—L 4132 PBi; P
BRiHE L BER PO NRPD,| VWARS, SFRS?,

DEXGARAIRFS, TR0, U§§4PLKIE§{IMQFSS ARR6, MAD2LL, 291

DX3, |MIHAD2, GWFB,

264 (EICAGAIICXIQEP, NOXEAY, QHIEAR: A2PL K488 HESS | | 385 s%ﬁ,% &24.% 79%
TBYRES MEZ AU I TaABEB, SLERREMS, NDUFA9, KPNBL| CA2, NHZ.
FOR% hCXD3, WIPSAZ IVBCA2APKI BABIACAAL, |RBMR5, ATPSAI,
D T5§_%M@1E SECHKEAPKGTRMEBL2, | PBK,| BRI[P1, KLHLPA
VWNESE24SIAED  FpaS)  STAT1. EI FAE. PRDX3.  MIBED?,
P §NEED WARS, ERASIRPAIOSGAPIE, SFPRYMS,  U$P4, |CTSS, CXELO,
| W@Q PSI@(%E!E@} GNGES PLK4, TRIM25, CLQBP, | 292
NEXIE R gs 126RF , HNRPD,| 81% 83% 85%
1 4,| RBMRS, ATPSAL,
205 (TSR 1’ e w%KFz P ‘25?[@12,85@[56?& 199% | 76%
ﬂd\lﬁ&iﬁi R 1, R% LHL24, BTNKI, UBD,
FAESAPIL VXGPS, VD54, @%@&81 HNRPD, | WARS,  El [FAE, | PRDXS,
\FEREBRIP1, KRSIVER STEVFB, DLGAPA, TYMS,| USH4, MAD2| 1,
() R!D‘%? SCCPS5AT T, NODOFAS, —WHSCT;
é&‘i‘f 4 SFkBE%fé%@%%@;Tﬁ@m SLC4A4, RBMRS, AKR,
NISP2, 1S, Brk%) MABATT7 S A% BRY072% CAVBARI LI ATPBAL,
DRASZ X CINGPATS PLIAARRHE 5, SERPOL 1| FLJ 13220, WBK, PSAT1,
266 BRPUFAY, SECATALL, WHIQR LT 70r23, GRTNVG | 77RERIOS || 88% ND@s NBR1979%
Mﬁ?s?X@FlFb&ZNﬂhWS AABTPIAIGAPA, | TYMS, THS, CDC40,
w HNWQP&PB&QBD SLC25A11, \WHSCL, 294
TS\ L 24 HENK 1 =S|_C4A4, CXCL11, 713% 79% 88%
hCAP-D3__DDAH2  EAS_ | AGPATS,
B PROREFIR P1, | KLHL24, | STAT1, || VD
Sg ff—szt EPQ MTHFD2, ASMEZ, TKI,
S MAN1, ©DC40, Slcaad,
267 éﬁ;i%z':%% Baiet s By (8106 | 76%
Eﬂmo RBM25 AK2 NUP210 SOCSS, “
CDC42BPA, SFRS2, RBBP4, BAZI1A, FLJ10534,
MARCHS, FLJ13220, PBK, PSATI1, HNRPD,
KLHL24, STATI1
HNRPD, WARS, SFRS2, EPAS], EIF4E, PRDX3
MTHFD2, PSME2, MCMS6, GBP1, GMFB,
DLGAP4, TYMS, USP4, ARF6, CDC40, SLC4AA4,
IRF8, GTSE1, CXCL10, FAS, HNRPA3PI,
268 TRIM25, KITLG, NDUFA9, SLC25A11, CA2, 88% [93% [|92% |76% |81% |72%
ME2, CXCL11, GZMB, TLK1, RBM?25, AK2,
hCAP-D3, CDC42BPA, AGPATS5, FLI10534,
MARCHS, SEC10L1, FLJ 13220, PBK, PSATI,
BRIP1, TRMTS5, STAT1
HNRPD, WARS, SFRS2, EIF4E, PRDX3,
MTHFD2, PSME2, MCMB6, TK1, GMFB,
DLGAP4, TYMS, USP4, ARF6, CDC40, SLC4A4,
CXCL9, GTSElL, CXCL10, HNRPA3P1, KITLG,
269 C1QBP, NDUFA9, SLC25A11, WHSC1, Cl70rf25,(81% [79% |92% |[76% 181% |69%
CA2, ME2, FUT4, CXCL11, GZMB, RBM25,
AK?2, CDC42BPA, FAS, RBBP4, BAZI1A,
SECI10L1, FLJ13220, PBK, PSAT1, KLHL24,
ETNK1, STAT1
HNRPD, WARS, SFRS2, EPAS], EIF4E, PRDX3,
270 MTHFD2, PSME2, TK1, GMFB, DLGAP4,

IRF8, GTSE1, CXCL10, FAS, CHEK1,

0,
TYMS, CTSS, ARF6, MAD2L1, CDC40, CXCL9, |58% |86% |88% |79% 85% |72%
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295 TRI M5, SLC25A11, NDUFA9, KPNB1, WHSC1l, 85% 86%

85% 76% 73% 76% CA2, HNRPD, M2, &ZMB, |FT20, CXCL11,
weBMZA3NCAP- D3, BAZ1A, AGPAT5, MARCHS5, PBK, BBIrRZ2006/000343

KLHL 24 FTNK1, STAT1, TACC3, 1L2RB, AK2 HNRPD, WARS,
SFRS2, PAI CS, El F4E, PRDXS M HFBRM PQI\/E23N1\']|' Kl GVRER

: y CXCES C 296
'z@x@LlsmmigMzmﬂﬁﬁ Top&graVE2) FUT4, GXCL1J, | FT20,
WA,ARBMDKM@&EDQAI-@QE]’AS | FLJ10534, SEC10}1,

PR/ GR5 PROBABAT OB TNN[ T KCACRZ;—BTATT,
RN, PRBREMOMESTK IEGEE, PSVE2, , |DLGAP4, TYMS,
SR PACTOAS) USBL, CHAKT, @10, TRI M25, 297 Cl (QBP,
NIDOUPAY, CIRLACON A%A4, ABA29, IRER, 77% 79% 73% 86% 81% 86%
271 ﬁ@@ipanmgm CARBRPINUFAIATPS A% BOTSH 2% LIRS % |69%
2‘@@%2?%@@1@&MEZ,|HNRPD STATI, [LMANL,
S AT D FAE| PRIX3, [MIHFD2,
,”3%4%/5 UsP4, |TES,| CTSB, DOK,
CXCL10 | FAS] HNRPA3RL Kl TLG

X3WUSCL| CAZ2, HNRPD, | 81%
% FUT4] CXCL11,| SLO4A4, | RBMES,
4410584, | MARCHS, |SECI OLI |

RBIGE K1, T| 302\ , . %
2" Eﬁ%%f{%%%uo kbégg%%@ém% AT T8 P s Ry, 7o
WENPE3RRRGME R 42 BNVER GPRITEAPS, TYMB, | 299 |MADZL1, SLCAM,
EXTI0884, \IXRLHY) SECAE], PBRYBRI®Y 8106 69% 77% 72% NDUFAQ,

\VABRSLS, KINEER4, EEXKEB STATK1, CXCL11, RBMRS5, |AGPATS,
FVARSBPRS2, KPAYISTATS AMES, PBX1L, CAP350 HNRPD, RS;
SITAIAD?2, BSMEZ KBPPRIN3GMFRIIMED®4, PSVER, GBPI, |TK1,| GVFB,
Y &PUSP4, ARAGCXCISPIRFS | RANF,, DOK, ARF6, | CXCL9, |cxcLlo,
273 EAELI WQK“ P@ﬂF Kla P, 300 ghQURAS, | 4SENB e |72 | 79%

§L SC?? §6%99% 85% [16% 85% 19%
' i E"%@g SLCAA4, RBM25, |BRRNL,
%54 o R: ISECIDL1, | FLJ13220, PBK,
f? Q278 P  LARR, —CDr4
%ﬁ@&w@%e Rl T ErEe e
TYMS, TES, DCK, MAD2L1, CXCL9, CXCLIO
FAS, PLK4, HNRPA3P1, KITLG, SLC25A11,
NDUFA9, WHSC1, C170rf25, CA2, ME2, IFT20,
RBBP4, CXCL11, SLC4A4, RBM25, NUP210,
CAMSAPILI1, BRRN1, CDC42BPA, DDAR2,
AGPATS, FLJ10534, MARCHS, SEC10L1,

FLJ13220, PBK, TRMT5, KLHL24, ETNK1,
STAT1

 a

274 81% |(86% [88% |83% |(85% |76%

WARS, SFRS2, PAICS, EIF4E, MTHFD2,
PSME2, MCM6, GBP1, TK1, GMFB, DLGAPA4,
TYMS, USP4, TES, LMAN1, CDC40, CXCLS9,
CXCL10, PLK4, TRIM25, KITLG, SLC25A11,
275 CI1QBP, NDUFA9, C170rf25, HNRPD, ME2, 73% |86% |77% |83% |69% |79%
CXCL11, IFT20, TLK1, SLC4A4, RBM25, hCAP-
D3, ATP5A1, DDAH2, FAS, AGPATS, FLJ10534,
MARCHS, SEC10L1, FLJ13220, PBK, PSATI,
BRIP1, KLHL24, STATI1

HNRPD, WARS, SFRS2, STAT1, EIF4E, PRDX3,
MTHFD2, PSME2, MCM6, TK1, GMFB,
DLGAP4, TYMS, USP4, DCK, ARF6, CDCA0,
CXCLY, IRF8, CXCL10, FAS, PLK4, TRIM25,
KITLG, C1QBP, NDUFA9, SLC25A11, WHSCI,
CA2, ME2, CXCL11, GZMB, RBBP4, TLK],
RBM25, AK2, NUP210, ATP5A1, AGPATS,
MARCHS, SEC10L1, PBK, BRIP1, TRMT5

276 85% |79% |88% |79% |(81% |79%
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MIHFD2, PSME2, TK1, GWFB, DLGAP4, TYMs, USP4, CTSS,

CDCA0, SLCAA4, CXCL9, [|RF8, CXCL10, FAS, PLK4, CHEK1,
wOoRNIWVR5322801 KI TLG SLC25A11, Cl QBP, NDUFA9, WSONZ285590343
76% 88% 69% 77% 69% HNRPD, ME2, CXCL11l, GZMB, RBBP4,
RBMR5, CAMSAPI LI, BRRNL, CDC42E5PAsvﬁ£SPAT5 3NN-LJ ] OSSﬂgN

'T'kll/fl AT LD AT

) h&eia% 'WAK?E'égR@*%E EAS] l\ﬁl@gﬁm&h =y 'GB;iHI GiVFELH Z

278

m@@mcwwérw@)@@m&%l CXCL1Q, 302 FAS, CHEKI,

HNERRABPAAL, KKELIGGTSEICRRA). 1, prabiYo 86%(88%(83% B1% 79% |
277 AZEK 1)VERIM25 (QBP, OHTIHAD, KINGN20, | Filek1839RBNRE, |7862)77% |60%

SWRSP!, CTTRMTS MERLGHCIA ], REMYS) ,  FKBP9 HNRPD, MARS

SRR, AEPIAL, @C4EBMEDAPRD§A§,, MTHFD2, RSMVE2, MCMB,

'JI*PgéT;fp'AT‘éLWHS , PREQRRIPF ERMTRAD2L || CIDC40,| CXALO,

YHENKE pl k4  CHEKI . TRIMP5, (I QBR. 308 NDUFA9,
\PARSE, STARS, EIRAED SFRQXPRDX3, MEBNB?, | 77%| 79%|88% [79% B81% 76%
i@@M@TRQU@ﬂNaDHﬁaﬁﬁéwmﬁﬁmsﬁplL|, DDAH2,| AGPATS,

vA*"“' 40, SLEAAL, XﬁﬁPPl TRMIS, ETNKI,| STATI,
ALA 3 PDv% RS, | 8836 K329 Mk DZ90,
o R b B REIMEY 7od 191 Vi
ﬁ )00343 | SVM[3NN || NN | GVFB,
RIEGARA, pﬁﬁWﬁmLM&M TRD% bl 1, €XCL9, CXCL10 TEQS,
IVEZ,  CAULL 11, i 4,
A A“Wf%‘éﬂ? CDCH28PA, BAZIA
ARG, TYSECU8b4] TESBEK Aﬁ%A BRI P], KUHL24, STATI,
RENES, SLEINRPDXCWRSBIPSE%BLO EASF ME, MIHFD2, |PSVER,
279 GRS, DDGARY SLO2SME], Wised, CDCAD77% QXL 9929XGke4 0,776 Keeos
[NRPRSCA2, NES, IGZB1B, 3061, SKCRBAL1| KPNB1, |NVE2,| SLOUA4,
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RiI 1161’}1511501/1@%@# OF22 20,0 PCTehNAZOR6Y-9008A3, | a3
S, § HE‘FITME, PRDX3,| MIHFD2, PSNE%,
; 4SPGRIE | UsP4. LIMANL, CDC40,
WHSGL . G170 f 25 | CA2] MEZ,

~ CXCL1 1, REMRS,
52E1312, |SECOL1, | ETNKL,
NS1, | El F4E, PRDX3
5% DigGARd<o, T 4,
@/Fisél/ Xal :étl%/," EA 835 KL
nmmnspn&mwmos@imcﬂﬁwmg WHSCL. [77% B6% 85%
FEI38200BRI6 PSATI] BRIPH 28 HICARTAWER, CKCL11, GAMB, | FT20,
NURL60, HLE&FA4, RBMRS, hCAP- D3, BAZ1A, NARCHS,
DIARPS, IB24E]1 PR, PRSBQ] OiThrD2, MGMEP 20, | PSATL, HNRPD,
BB DLEAPA, Z9MS, GDONKICXQDPATL, CUTLL, FAMB4A WARS,
SERE20, CHEKES HNRPEBIF4E1QBRTHFD2, MER., GMEB, GAP4, |.ne
B SR AlEpaIsCl, @MA\R@ @E@!@, cxal 7§§ Aéﬁ"s %tcrﬁg}m?%szazﬂ’

d@%%% STAT QSOCisEjl P4, | CXClL1, 177%]|79%02% 69%
>

“WARS, EIFAE, MTHFD2, PSME2, GMFB,
DLGAP4, USP4, DCK, CDC40, CXCL9, CXCL10,
FAS, SLC25A11, CIQBP, KPNB1, WHSC1, CA2,
ME2, FUT4, CXCL11, RBM25, DDAH?,
SEC10L1, PBK, HNRPD, TRMTS, KLHI 24,
STATI, PPA2, GTSE1, TNFRSF11A, RYK

313

314

316 81% [83% |81% |79% |(85% |76%

WARS, SFRS2, EPAS1, PSME2, TK1, GMFB,
DLGAP4, TYMS, CTSS, LMAN1, CDC40,
SLC4A4, CXCL9, IRF8, CXCL10, PLK4, CHEK]1,
317 SLC25A11, C1QBP, KPNB1, WHSC1, CA2, ME2, |77% |90% |85% |79% |85% |83%
GZMB, TLK1, CXCL11, RBM25, hCAP-D3, FAS,
RBBP4, FLJ10534, MARCHS, HNRPD, STATI,
KIF2C, HAT1

WARS, EIF4E, PRDX3, PSME2, GBP1, TYMS,
LMANI, CXCL9, CXCL10, FAS, CHEK1,

318 SLC25A11, NDUFA9, CA2, ME2, RBBP4, TLK1, |69% [83% |77% |86% |81% |83%
CXCL11, SLC4A4, BRRN1, PBK, HNRPD,
STATI1, TGFB2

WARS, SFRS2, EPASI, EIF4E, SFPQ, PRDX3,
MTHFD2, PSME2, TK1, DLGAP4, TYMS,
LMANT, SLC4A4, CXCL9, CXCL10, PLK4,
319 SLC25A11, WHSC1, C170rf25, CA2, ME2, 92% |90% |88% |79% |73% |79%
CXCL11, GZMB, IFT20, RBM25, NUP210,
CAMSAPIL1, ATP5A1, FAS, RBBP4, AGPATS,
FLJ10534, PBK, PSAT1, HNRPD, STATI, HLA-
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RBMR5, AK2, CDCA2BPA, FAS, RBBP4, AGPAT5, MARCHS,
SEC10L1, PBK, HNRPD, BRI P1, TRMI5, STAT1, TMEPAI,
wanb®eea322ikLF7  WARS, SFRS2, EPAS1, STAT1, El FABCTSEZR66/000343
PRDX3, MIHED2, PSME2, GBP1, GVFB, DLGAP4, TYMS5,
CDC4A0, SLCAA4, CXCL9, RABIF, CXCsith HAS, 3¥gHEK], 1NN

5, 338 SLC25ATT, LLQBL, |\||.)UF/—‘\U, WHSCH T CA2T—81°

QR0 020/ 7004 Q10L _I’)n/ CZMNR RBRRD. CXClL11
J \l LJ, IVI_L Y VDD, oDt 3 A= AN~ —

f ; P3A1, |CDCA2BPA, AGPATS,

t%ﬂu

2 4 ’FLJl 220.| PBK| PSATL,

320 BB, - 4 L | T3VAREE% FISRS RS 1% |79%
53%3@;,1 @Jggfgg e SIVFB DLGAP4. | MADPL1,

81, SBckdz, U’z'Ri:;jvrzs 339 KI TLG $LC25A11,| KPNB1, WHSCY,

v 0 CXCCI— 1T SECARd,—RBWRS;
;ﬁ%ﬁﬁwﬁgfﬁ%%&ﬁﬁa%f é%%%lﬁ%ﬁ RFC5, FENl, TFRC WARS,

BbFcARs, MAvERss PSMEY, DEKIGDAGYFB, DLGAR4, TIYMS, | TES,
[ A4, cmm, WQ,FAS @mgrmqﬁgcs GISE1,} CXA.10, | FAS,
321 BIK25A11TIRDWRSD, wslsczmms,@e@BP TTDUBAE , | 884 0| 78%7 081825 76%
B2, FNES, CXFUMIFT@XRBM]ZS ABP2CAAMA ! 73% 79% 85% 83% 81%

71%1%1‘1 M@B@HZ@MIOLRBBM, BAZ1A, AGPATS
3@3‘& ;6?13@15 15(HIZS PAPBK. | PSATI1, HNRPD
AT SPEH1, __$P3. Q, PlLGDSI, (ML
LS=E]B3§?51EPAéﬂMET1 HEF3] MIBFD2,| PSMVE2, | TKL,

N1, ARF6,| SLC4A4, | CXCL9,
1QBP,| NDUFA9, | SLCR5A11,
P19, | §19K1,8396 P48 X0 %T6%

%1%%2%@1@%/ AK2, BRRN1,| DDAH?,

qsmxépmaegm@ml ﬁﬁi&mu 13220, PBK, [PSAT|,
mRNmEsc KLHL24, ETNK1, STATl &VEN, HLA- DPA1, CD59 116

322

D@ﬁﬁ%g%y 3A3TEYM INNINN-VWARS;
%%ﬁ%ﬁ&@@mmﬁg pT K1, |GWFB, DLGAP4, TYNS,
TESD2IL MADE40, SLCTARFS, CRESE,, CXCL10| FAS, TR M25 e
(TROBRS, SBA5 ANDOFSE, NBUERSAD, WHSCL, .Cl70r 125, Q 19¢
323 9@@3’ @Xglz% Gm,%wmwmmm @g ‘?%4,% bx%ﬁﬁ’l%,g% 79%
FAFPAL, PBSE2 FASAZ1A, | AGPATS, | MARCHS.
%%%PSE EBK#WF’@ EREIFL24 STAT1. |MPPS. El F4A1,

WARS,_SERS2 _ FI FAE._ | PRDX3, NTHED

WARS, STATI, PRDX3 MTHFD2, PSME2, TK1,
GMEFB, DLGAP4, TYMS, CTSS, LMAN1, ARF,
MAD2L1, CDC40, CXCL9, CXCL10, FAS, PLK4,
TRIM25, KITLG, C1QBP, NDUFA9, KPNBI,

324 SLC25A11, WHSC1, CA2, HNRPD, ME2, FUT4, |73% |76% |81% |83% |85% |86%
CXCL11, RBM25, CAMSAPIL1, hCAP-D3,
BRRN1, ATP5A1, SOCS6, RBBP4, SEC10L1,
PBK, BRIP1, KLHL24, ETNK1, MIS12, RBMS3,
RUNX1, TTC19

HNRPD, WARS, SFRS2, EIFAE, MTHFD2,
PSME2, GMFB, DLGAP4, TYMS, MAD2L1,
CXCL10, FAS, HNRPA3P1, NDUFAS,
SLC25A11, CA2, ME2, GZMB, CXCL11, hCAP-
D3, RBBP4, BAZ1A, AGPATS, FLJ10534,
ETNKI, STATI, JAK2, RNGTT

325 85% |76% |92% |76% |85% |76%

WARS, PAICS, EIF4E, SFPQ, MTHFD2, PSME2,
GMFB, DLGAP4, TYMS, USP4, TES, ARF6,
CDC40, CXCL9, RABIF, CXCL10, FAS, TRIM?25,
KITLG, C1QBP, NDUFA9, SLC25A11, WHSCI,
ME2, FUT4, CXCL11, SLC4A4, RBM25,
CAMSAPIL1, hCAP-D3, CDC42BPA, AGPATS,
PBK, PSAT1, HNRPD, BRIP1, STATI, CDC2,
ATP13A3, ZC3HAV1, FANCA

326 3% |76% |81% (79% |77% |66%

WARS, EIF4E, MTHFD2, PSME2, TK1, GMFB,

327 TYMS, CXCLS9, CXCL10, FAS, SLC25A11,

T1% |79% |85% |79% [69% |79%
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PSME2, TKlI, GWB, DLGAP4, TYMS, LMAN1, CDC40, CXCL9,
CXCL10, FAS, CHEK1, 343 HNRPA3P1, SLC25Al11, C1(BP,
woBECH730M2, 69% 79% 85% 83% 88% 76% HNRPD, MBET/NZ2006/000343

XCL11, TLK1, SLCAA4A, RBMPS, AK2, ATP5A1, SOCS6,
BAZ1A, AGPATS, MARCHS DKFZp762EL¥i2, SECjIQLr_l PBK,NN

AA d mYon Y

i P I, SCCOT VA SFRS2;
e DTy B SRy Lo | TV, UsPa
TMLKL}EMQNKI Skﬂﬁﬁ@pﬁxcu G| FAS, CHEK1, | KITLG 344
INDLEEAMOFOXIINB SLC25A11 CA2 HNRPD, 7720 8606 92% 79%

BRRBAY RETE P51 GV Eﬁg&.ﬂ T RBVES BRRNL
B AR e r A ERRRT | STATI, ADMLC | wesdn,
HIAAS IABS MARREZK, ARASIDCABAl CS El F4E, | MTHFD2, | PSVE2,
TRXCLIGVEEL, 10DEASARLK 4, TRIVIYE, KISR4,| DCK, ARF6, SLCAAM,
328 TUCROALL, CABIPEND UG, KDNB EAGISCTRI 8825 , | 886 A35A1[19%346 % | 76%
IOBIE5, CIRIMES, TORUSERCLIGSE64AR5, CAZ, 81% 86P6 88% 83%
Wmﬁeb@ BAZIA, MWS GZMB, | ET20,| CXQL11, | RBMY5,
0 RBBP4, AGPATE, PPBK,
NUE%I&H XPO7.| TRAEDI, | YTHDC?.

SSFR\‘M@ASSPE%E MEFFA??,l PRDX3 MTHAD2, | PSME2,

0, SLCAA4, OXCLI9
5A11, C1QBR, NDOUFA9
3p 76% 81% 72% Mg2, OXCL1f,

[ 0, 0, 0,
329 Wpiazﬁlazgglgﬁm Rehizs ASAT 1, ﬁﬁﬁa%"%” %}’?—Liﬂf’ LTk 27
SDATA, CONIARISBRBBM, BORATCCLS, Kl AA0286 |SFRS2, EPASI,
FNVUSREHS, SECQL 1, PROXG BRIVTHEDA 24, PEVE2, GVAB, DOLGAPY,
EANE. L STHANICAGNER, BURNREBSPLCDCA0, CX(CL9, |GTSH1, CXCL10,
2347 SLC25A11, KPNB1, WHSCL, CA2, HNRPD, 816 839
OPPURPIFRSE BPASLEINEMTHERCG. 11, SLCAM, RBMRE, AKR,
REMEAITKICOVRB BPGAPRAISPA CXEILY1 0534, |FLI13220, PBK,
330 E%qiio N&@@QM@T&F@W@N@ HBPA, Wé% éy%,\%{/gg& \F/)\%@, 69%

A
%&%‘f@ﬁ%ﬁfﬁﬁ”%@, CA2, NE2, |RBBPY.
XCET L V6-86 % 79% SI.cAAd, REMRS.

CE, M D?s EPLSEC1O 1, FLJ13220,| HNRPD,

WARS, | SFR$2, STAT1,
- B129DL GAP4 36 AYIBY% | 76%

me&%‘! KBE L@ 9 % TES| CT$S, QXCL9|
@Xﬁi@ls&é&lom&m TFI16, PTPRC

HNRPD, WARS, PAICS, EIF4E, PRDX3,
MTHFD2, TK1, GMFB, TYMS, CTSS, CXCL9,
FAS, KITLG, NDUFA9, SLC25A11, C170rf25,
332 ME2, FUT4, CXCL11, IFT20, SLC4A4, RBM25, |77% |83% |88% |76% |77% |72%
CDC42BPA, SFRS2, AGPATS5, MARCHS,
SEC10L1, FLJ13220, PBK, PSATI, BRIPI,
KLHL24, STATI, AK2

WARS, EIF4E, PRDX3, MTHFD2, PSME2,
MCM6, GMFB, DLGAP4, TYMS, USP4, CTSS,
LMANT1, CXCL9, CXCL10, FAS, PLKA4,
HNRPA3P1, TRIM25, SLC25A11, WHSC1, ME2,
CXCL11, IFT20, SLC4A4, RBM25, BAZ1A,
AGPATS, DKFZp762E1312, SECI0L1, PBK,
HNRPD, BRIP1, ETNK1, STAT1, TOP2A,
NUSAP1, USP14, PRF1, SCYL2

WARS, SFRS2, EPAS]1, EIF4E, MTHFD2,
PSME2, GMFB, DLGAP4, TYMS, USP4,
CXCL10, FAS, WHSC1, Cl70rf25, ME2, IFT20,
TLK1, CXCL11, SLC4A4, RBM25, AK2,
CDC42BPA, HNRPD, ETNK 1, STAT1, HLA-
DRA, POLE2, PAICS, NUP210

—a ~

1

o

=

331

333 88% |86% |85% [66% |65% |79%

334 88% |93% |88% |86% [73% |83%
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117 WO 2007/ 073220 PCT/ NZ2006/ 000343 SVM 3NN | NN
KPNB1, Cl7orf25, ME2, GZMB, SLCAA4, NUP210, hCAP- D3,
WOIRRPD73BRMI5, KLHL24, PR02730 EPAS1, El FAE, PEDXZ2006/000343
PSME2,_GVFBR_ DI GAP4, TYMS, _USP4, CTSS, SLCAA4,

CXCL10, HNRPA3P1, KITLG SLC25A115vR60 WHSGIN CA2, 1NN

HNREBD, WERs, BiEArRISBMER 3 70 8376 92% 79p0-8196—76%—
CANBAPEBR1, TEASMAEAd e, T3 0534, NARCHS, SECI OLI,
RE#PEILMBRI, RDC4KIHCR4 PLKBTATL, NCMR,| GGA2, SPAGB, VRKI,

335 FRIAS BRZWYARS C1 RS TA2 e B2 85D 8300 SMER, | 41 /88% |830
VEE, 11 [ARMBALCAPYNGFAS, WANBS34MAD2L 1, | SLO4A4, | CXCLO,
IS Zp7628 IR IFC AT TNGE 1STAHEK L, |KI TUG, SLC25A11,
®, Cl7orf25. 85% 76% 88% 83% 88% 7/6% [CA2, | ME2,
WRRS, SRBREIEPAS], BBBEDPRDXACAP- D3| CDGA2BRA, AGPATH,
NARGHD?, PIERMCMOKGRRI2GMFSTATL, | MYCBP, GBP1, | | TGA4,
:‘E@W TYMABRPHIGRSOMARRRS, SFRS2, HPASI El FAE, | PRDX3,
BEVEBEL CHOEE), AL, GHEKL. TYMS, [TES,| CTSS, ARFS,
QUEASHZEL, 56, 6T)R| Y82, 7@% LBy | 76%
M FArk25] CA2, ME2, FUT4, | GZMVB,
% 76% BRRNl socscs

{@%a%A'ﬁBD K %@;312 SECIOLY, PBK, PSATL,
BRINRY, STATTRI\@'@LIEFTMA STATI, PPIG |NUPY8, HUSI PL,

(Yo AV Za NI

s Ei FAE, [ PRDAS, AL |l 740
%&%ﬁﬂpgggéﬁlw% DCK, CIPC40,| CXCL9, [GTSE],
mm,,cﬁmbm@@&srﬂ@gucms% NDUFAY, SLIC25A11,
337 CUOBPNISFABSCAB B2 AR (DO TB% T2% | 1982, |oE2 60%Z0MBy; | 79%
RBMXG, AKSL, CDS4ZBPRBAEG RBBAH2, FAS, AGPATS, FALJ10634,
- VKSRGS, MARCHS, SBOIOL1, PBR, HNRIRPD, | KLHL24, |ETNK1, STATL,
BRI FRMES. SFAT1, EMERALKIF0L KBRS, SFRS2,| STAT1, [El F4E
SWRRS, SFRSVEPASIGBRAT!, BRRBSFIY, GAP4, TYMS,| CT1SS,  |ARFG,
@B@K@MWAHSI\@(@HDGWRS C1(BP, | 354 |NDUHA9,
fYMSAﬂB@io S@W WEZL? | FTRO, 85% 83% 92% 83% 81%

¢«&iY 1 NUPZlO, BAZ1A, AGPATE,

LsBEaZ 3o HNGIPD, | 708ARS1%  72%
T B> M G2, REEE B> ryvs| apg40,  |Cxalle,
&Pl e) ,FLFyﬁ§554 MARCHS, SECIOLI

FLJ13220, PBK, PSATI, BRIP1, MCM10, HLA-
DMA, RABEP1, YARS, P15RS

WARS, STAT], EIF4E, MTHFD2, PSME2,
GMFB, DLGAP4, MAD2L1, FAS, PLK4, TRIM25,
339 KITLG, SLC25A11, KPNB1, WHSC1, ME2, 3% |79% |77% |79% |[69% |83%
CXCL11, SLC4A4, RBM25, AK2, AGPATS3,
KLHL24, CDKNI1C, RFC5, FEN1, TFRC

WARS, EIF4E, MTHFD2, PSME2, TK1, GMFB,
DLGAP4, TYMS, TES, LMANI, DCK, CDC40,
CXCLY, IRF8, GTSE1, CXCL10, FAS, PLK4,
TRIM25, SLC25A11, CIQBP, NDUFAO, '

340 Cl70rf25, CA2, ME2, FUT4, CXCL11, SLC4A4, |73% |79% |85% |83% |81% |72%
'|RBM25, AK2, CDC42BPA, RBBP4, BAZIA,
AGPATS, FLJ10534, SEC10L1, FLJ13220, PBK,
PSATI1, HNRPD, KLHL24, ETNK1, STATI,
SPFH1, SP3, CDC20, RAP1GDS1, M1181

336

338

WARS, EPASI, EIF4E, PRDX3, MTHFD2,
PSME2, TK1, GMFB, DLGAP4, TYMS, USP4,
LMANI, ARF6, SLC4A4, CXCL9, CXCL10, FAS
TRIM25, KITLG, C1QBP, NDUFAY, SLC25A11,
341 WHSCI, C170rf25, HNRPD, ME2, GZMB, TLK1, {96% |90% [81% |72% |73% |72%
CXCL11, RBM25, AK2, BRRN1, DDAH?2,
AGPATS, FLJ10534, SEC10L1, FLJ13220, PBK,
PSATI, TRMTS, KLHL24, ETNK1, STATI,
AVEN, HLA-DPA1, CD59

2
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355 TRI M5, C1QBP, ME2, CXCL11, RBMZ5, AK2, 88% 90%

73% 79% 73% 76% CDCA2BPA, SECI OLI, PBK, KLHL24,

waiNkb73283TATL, DNA2L, TAP2, SYNPO HNRPD, WARS, PETMNZEH06/000343
LI ED?2, (GRPI GVEB, DLGAP4, TYMS, USP4, DCK, CDCAO0,

CXCL9, |RF8, GTSEl, CXCL10, HNRPA3RM TR bR, CLOBRmN

1 I A o/ 1 1

)| ; T VEZ; Ut47—CXCH T
s R D KB 1o% 7% S| OAAR, REVES,
AB2SEINCIREL0, FAK] Blodds, SoBR2, FAS, AGPATS| FLJ10534,
342 VKBRS, Smelsz\aHsd?BmmﬂsJ-thZzél, 511 k% . TAoTl, JEXOSCY,

KHRRED, MEBXIUIZY, CREQEIRANS, WO 200310 7185%0/92% |79% |85% |79%
PERTRBPAGEEPAIBEA, SWTSNN | NN| WARS, EPAS 1, ElF4E,
PMPARGHS, GIPFHID2, BRIRWERMTMENBIL24TK], GNFB, DLGAP4, TYMS,
AT MRS, EFAANTRIBERAROLS S| CAM. OXCLO. | | RF8. EXCL10,

F AGARSPSRRS?2, BIRRORRPA3, MTHEBR, 357 NDL‘IFAQ, SLCP5A11],
W%@f@ T@ﬁWBzBLG@&zTYMQq@@g% 889% 79% 8[1% 72% HNRPD,
IﬂCX‘?JBIIQQ%AS @HBK1, CDCA2BPA, |RBBPU, AGPATS,

762F

N

343 F ];i-pf SLE BP i 200 PG | BI3k Plsos ST | ss0iCLi56v,
HRI0E Lo SRS, HYRPES | WARS, I F4E, | MIHED?
f (FVE TYNB, WSP4,| ARF6, MAD2L1,
(

] e’
@@pmﬁwéﬂmﬁz@&q, GRETD, 358 BAS, PLKa| CLGBP,

A

b 7 "0 8590 19%81%%65%— |_2,
mpsfks “’S@g% 50042 BRA, BAZ1A| AGPATS,
,:ﬁ@a@umgwms RSAKL, & 1, ETNKL1,| STAT1, Gzva

344 EIbUFND, KPRSIVARC2sED2 CA2 CEMBDL RS, | BSVES20, GV, |85 |s6%
PUEAPYT4, GYMB, ch]JGAﬁBM@@u&n GJSE1,] CXdL10, | FAS
TERQRBPA, 3R EISCOREAY, EXBIKIBP, NDPUFA9, WHSCL, | Cl70or f 25,
TSANTTIRB O VIS4, HIBS 66% IVE2, XCL11, RBWM5

CRMBARIFRK?, EAGPAPAICSEEFAR 220, PSATL,| TRMIS, KLHALPZ,
EWRIKED2, PSSTERT TK 1, RIRNB, DBXQM13, NKG7, |MGAT2, LCP2 | HNRRD,
SPRED USEHRSK, ARTASTICAAR] GXAIE9, HFD2, PSMVE2, | TKI | GVRB,
W&XCLTW%S T(%E@ SLE®&IN0. FAS, |CHEKI . 360
NS ORI 81% g4 o884 aESG%e7 LRRY67 398%
T20, | TLK1, SLcC4AA4
MARCHY, SECI OL[L, PBK,
7L2, | RARRES3, | SERBP1,

e =Y A QD MEIHERD DQN—D

345

%ﬁ% g X IT Dzol-r VI oz, mIIvVEZ; G'\v’Fu,
g %E%ﬁ 4, CDC40,

SLC4A4, CXCL9, RABIF, CXCL10, FAS,
SLC25A11, C1QBP, NDUFA9, WHSCI, CA2,
ME2, CXCL11, RBM25, NUP210, BRRN1,
DDAH2, RBBP4, BAZ1A, DKFZp762E1312,
SEC10L1, PSAT1, HNRPD, KLHL24, ETNK1,
STAT1, ACADSB, AMIGO2, CCL5, KIAA0286

346 81% |83% (85% |76% (81% |72%

SFRS2, EPAS1, EIF4E, SFPQ, PRDX3, MTHFD2,
PSME2, GMFB, DLGAP4, TYMS, LMAN1, DCK,
ARF6, CDC40, CXCL9, GTSE1, CXCL10, FAS,
SLC25A11, KPNB1, WHSC1, CA2, HNRPD,
ME2, CXCL11, SLC4A4, RBM25, AK2, ATP5AI1,
CDC42BPA, BAZ1A, FLI10534, FLJ13220, PBK,
BRIP1, KLHL24, STAT1, PSMBY, HBP1, CPD,
AIM2

347 81% |83% 92% |(79% (85% |79%

WARS, EPAS1, EIF4E, PRDX3, MTHFD2,
MCM6, GMFB, DLGAP4, CDC40, CXCL10,
CHEK1, KPNB1, CA2, ME2, RBBP4, CXCL11,
SLC4A4, RBM25, CDC42BPA, FAS, FLI10534,
SEC10L1, FLY13220, HINRPD, STAT1, TTK,
YBX2, BCL7C, SI

348 73% |86% |73% |86% |73% |79%

WARS, SFRS2, STATI, EIF4E, PRDX3,
349 MTHFD2, TK1, GMFB, DLGAP4, TYMS, USP4, |88% |79% |96% |69% |(88% |76%
TES, CTSS, CXCL9, CXCL10, FAS, SLC25A11,
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ARF6, CXCL9, |RF8, RABIF, CXCL10, FAS, PLK4,
HNRPA3P1, KITLG SLC25A11, CLQ@BP, 361 NDUFA9, WHSCL,
wGRTmrr25) ME2, CXCL11l, 81% 83% 88% 76% 77% 69VCTINZI®B/000343
(LKL, RBMPS, AK2, NUP210, hCAP- D3, CDCA2BPA, DDAH2,

AGPAT5, FLJ10534, SECIOL1, PBK, KWW 24, SH4JL, NN

ST AT

P 5C17oH§5‘WIE§’dﬂN‘Iﬂ" {ﬁﬁo SFRSZ T EPAST; AT

EEN@A;_EO e o4 PSME2,| TKI | GVFB,

Derai TY%% CTsé LMANL M&Dle 362 ICDC4D, CXCL9,
| 195 90%% 859 T-9%—7794-83%
rhﬂsjgéSl Eﬁ%g:%@iﬁé%%ﬁ% ‘XCL]l, GZMB, | | FT20,
r }ﬁh@@ %, Km@ BLCh BRRN1, FAS, | FLJ10534,

s‘ﬁmo bAzFPﬁAiF MEKIIHIZ%BMF’SO MOOCZ2, [RABGEFL VWARS,|
350 sfm&%ipmmss ?@m&mmwm GER, |57 GABA, | H\ES1% | 76%
USRRCHEBDEADL1,EIET Y BRIKCXKLIIQA, FAS, HNRPA3P1, | TRI M25,

(a1, MGW2 GSIACPSPAGS, VREER, CXCL11, I|FT20, RBWRS, | AK2,
OEBNAIBPZ 77% 83% 69% 72% hCAP- D3, CDCA2BPA, | RBBP4,

BAZARS, SHRISE ZB7E2ETBED, POEEL, K1, | PBK,| HNRPD, | ETNKI,

SR, DLOGRAGT YMANEWAS |, NUSXRL, 364 WARS, HPASL, PAIl CS,
tf‘rlrﬂéé“ WWWW%HW@%% 769% 85%)| 76%| PSME2, GVFB,
: _ 1700, V302 00574 0 622083% |88% | 76%
CXCL9, |RABIF, FEAS,
\11, |C1QBP, Cl| MEZ,
PBK,  $TATI|,  ZBTB2D, NAT2

\ P "’
AP ERA
\A DA S Sl SivE2- GVvEB—BEGAPS—
I Enam Eﬂﬁ 110, FAS, Cl(QBP,
N ARk F6 3546 NS LHSCl] cad. MER, | FT20,

mmss&&a&wﬁx@@mmmm RBMVR5,| AK2, CDC42BRA,
352 RDALIRS, RRANTE?, FHNRREMEBRIKEL] 1, KLH2A4 | 798 NKdes | 76%AT A% | 76%
. ARV 1, TSk, GRIBPAIBAZEA, PRDX3, | MTHFD2, |PSME2, GVFB,
PKEXP762E 18YA/SECLOSPPBKCISRS 1, BXKIKl,| CXCL9, |CXCL[10, FAS,
ERMESSE TNAHISEHA T1gRRG.NURIB FUSIPLCA? . VE2. |FUT4l | F[T20,
SYBOER. 8804 8306 85% 729 69% 76% SLCAAL. REVDS.
CHORSESPRS2, EMEIFAQMS MARCHS, FLJ13220, |[PBK, | HNRPD,
W@2 Pskﬂi?l PBX1,| ZDHHC3,|, CLEC2I

515: 11 C17 rﬂSH_DZ’ PSVE2, [TKI, | GVFH
353 2G C4A4 RBMz; 85% (83% [88% |79% |73% |72%

DDAH?2, FAS, AGPATS, FLJ10534, MARCHS,
FLJ13220, PBK, HNRPD, KLHIL24, ETNK1,
STATI, C5orf4, KIF23, SSPN

HNRPD, WARS, SFRS2, STAT], EIF4E, SFPQ,
PSME2, GBP1, GMFB, DLGAP4, TYMS, CTSS,
ARF6, CDC40, SLC4A4, CXCL10, FAS, C1QBP,
354 NDUFASY, SLC25A11, WHSC1, CA2, ME2, IFT20, |85% |83% |92% |83% |(81% |76%
RBBP4, CXCL11, RBM25, NUP210, BAZ1A,
AGPATS, MARCHS, PBK, KLHI 24, MAP2K4,
UBEZ2L6

HNRPD, WARS, EIF4E, MTHFD2, MCMS,
DLGAP4, TYMS, CDC40, CXCL9, CXCL10, FAS,
355 TRIM25, C1QBP, ME2, CXCL11, RBM25, AK2, (88% (90% |73% |79% |73% |76%
CDC42BPA, SEC10L1, PBK, KLHIL.24, ETNK1,
STAT1, DNA2L, TAP2, SYNPO

351

R Y4

HNRPD, WARS, EIFAE, MTHFD2, GBP]I,
GMFB, DLGAP4, TYMS, USP4, DCK, CDCA40,
CXCL9, IRF8, GTSE1, CXCL10, HNRPA3PI,
TRIM25, C1QBP, NDUFA9, SLC25A11, WHSCI,
356 CA2, ME2, FUT4, CXCL11, RBBP4, TLK1, 69% |83% |85% |[83% [81% |79%
SLC4A4, RBM25, AK2, NUP210, ATP5A1,
SFRS2, FAS, AGPATS, FLT10534, MARCHS,
SEC10L1, PBK, KLHL24, ETNK1, STATI,
EXO0SC9, KIF15, FBXL14, ABCE]
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LMANI, ARF6, CDCA0, CXCL9, |RF8, GISEl, RABIF,
CXCL10, FAS, KITLG C1@BP, 367 NDUFA9, SLC25A11,
woBECh73E2, TLK1, 73% 83% 85% 83% 73% 66% SLEERAXNZ2006/000343
XCl11, RBMPS, hCAP-D3, DDAHZ2, RBBP4, BAZ1A, AGPATS,

$EC1CL1, PBK, TRI\/ITS KLBL24, ETNKIMm STATI 3NNEK2, 1NN

ACG N ol

NWﬂgﬁ SFRSZ; ROL, ToOTAIT, —
P i PR LSl Brgs, s TES cobao,
ikt Adss, Emm,,cﬂ@%’l siic4@<’@b<b@9 FAS, |PLK4,  CHEK1,
HHRB/ASERIL 10, TR VR i, FOWGRBP1, KROE. | 36§ SLC25ALL, C1,
357 ORRUFANRRDS AMENHSEUTA 70rD3%6.83 %)| 85846 30806 (889% 72% | §8BR42%
OXIRAD, MEBMVRT, 11, NBV2B0AKSOCS6, (CDCAZBPA, | FLIL0534,
VARCIIEPA RBBPS AIPATS PRKIOSHESATL, (BRI P1, KLBL24, APOL1,
PERSIALL P28 PBEARRIBD STABGECLWARS |SFRY2, EPASI,
A1, BRBEMRREAX AF ' WMTHEDD . PSVES B. DL GAP4,

TYRBPD, WiskE ETHERTIIIDZARSMESL CAAd, CXCL9,| GTSEL,
(WllﬁwﬁLMAPSLW§P4 ARERA9,| KPNB1, (369 MHSCL,
<ﬁg DC C4 éXWCHIﬁTzc, 88% 86(% 8106 83% 81%

TRCA 8BPA 359D, | §14S, | 69%
3220, |PBK,| PSAT1, HNRPD,

358

| VAI\/P4 CCNB2 WARS, | EPASL,

l%ﬁ%ﬁﬂﬂ%ﬁgl PSI\/E2 KT, “&iB, DLGAR4, TYMS. | TES,
PSS PRRZLdn T CXCEY—GTSEL-RABH

<M0cx;ﬁ/é?ardﬁl} oLtk RI!@;I’[G, 370 SLC25p11, | CLQBP,
205 Mi2c1 JBXGdrARRERE, 3 cHa{ 9% 819% 79% 8196 76%6

359 ,CXMZEBDWEMERFMH AGHRS? | BN TR | RUBPATSY % [66%
HHL) 13322 0SATRSERMTS, KNRPR, EBRUPL, | KLKL24,] STATI, TAPL,
ST 1, RRAGACXCIIGNTRGT, MOAT 23 P2HNRPD,|  WARS, PRDX3

VERRER, SFRSVEPAS138PATI a5 % 79% 73%) 72%| MCMB, TKI,
WREFD2DRSMIZATK T UMBPB, IXZKAP41 20 WD 2007/ 073220
POV ZX00% CXODBY BAS, SURKBNN 1NN| ARE6. QXCL9, CXCL10,
3SPNEBNAD SLEISAIE AHSCIVED, | &T.20, (ycygo) 1rolRBMRS, |70
360 Y€ Y90 A 0 6%
§°ﬂ5 EXChItPERI0, TORGCSDEK, | SFRE2 . RA 7%%2?%, 7
D D 2&5@%‘&“ ATSSAT1, | BRI P1, KLHL24 STAT1,

3, SE L
2, | EPASL, Bl F4H, PRDX3,
$ploitita, TCrz Fb_ DLGAR] TS | TES

V. y lvuvu 1 |\.l., =0
0,

) Sb A g

ARF6, CXCL9, IRFS, RABIF, CXCL10, FAS,
PLK4, HNRPA3PI1, KITLG, SLC25A11, C1QBP,
361 NDUFA9, WHSCl, Cl70orf25, ME2, CXCL11, 81% |(83% [88% |76% (77% |69%
IFT20, TLK1, RBM25, AK2, NUP210, hCAP-D3,
CDC42BPA, DDAH2, AGPATS, FLI10534,
SECI0L1, PBK, KLHL24, STAT1, PTGER3,"
HCAP-G

|_.

HNRPD, WARS, SFRS2, EPAS1, STATI, EIF4E,
SFPQ, PRDX3, MTHFD2, PSME2, TK1, GMFB,
DLGAP4, TYMS, CTSS, LMAN1, MAD2LI,
CDC40, CXCL9, IRF8, CXCL10, KITLG, C1QBP,
NDUFAS9, SLC25A11, WHSC1, ME2, CXCL11,
GZMB, IFT20, RBBP4, SLC4A4, RBM25, hCAP-
D3, BRRN1, FAS, FLJ10534, SECI0L1L, PSATI,
KLHL24, NUP50, MCCC2, RABGEF1

362 81% |90% |85% |79% |[77% |83%

WARS, SFRS2, EPAS], EIF4E, MTHFD2,
GMFB, DLGAP4, TYMS, USP4, CDC40, CXCL9,
CXCL10, FAS, HNRPA3P1, TRIM25, C1QBP,
363 SLC25A11, ME2, CXCL11, IFT20, RBM25, AK2, |(92% [90% |77% |83% [69% |72%
hCAP-D3, CDC42BPA, RBBP4, BAZ1A, t
DKFZp762E1312, SEC10L1, PBK, HNRPD,
ETNK1, STATI1, PSMAG, ZNF345, UBAP1

WARS, EPASI, PAICS, EIF4E, MTHFD2, ;
364 PSME2, GMFB, TYMS, TES, LMAN1, SLC4A4, |//7° |86% |88% |76% |85% |76%
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FAS, TRI M25, KITLG C1@BP, NDUFA9, 372 SLC25Al1,
VWHSC1, CA2, HNRPD, ME2, 77% 79% 81% 83% 85% 79%
wOaXa7h13220 FT20, RBBP4, SLCAA4, RBMR5, AK2, CDCREBREX2006/000343
AH? ~ BAZ1A, AGPATH F1L.J10534, MARCHS, SECIO0L1,

-FLJ13220, PBK, KLHL24, ETNK1, [STAViz TNFANRRZ WARS, NN

PV

X, REIT"#%S SHE, aNREER?,  PSVE2, T GVFB, DEGAPH;
YRI5 ABESA 1 C0GA8p, wiklcedds CXCL9, |RABI|F, OXCLI O, FAS,
BASCASBER FALIDS34( 1, AT KIPNBL,| WHSCL, B5% 86% 92%
PARERR1GAT2% Cl7orf25, CA2, NME2, FUT4, |CXCLL1, (ZMB,

WakRs, SRR BIraRRaTEn) BaBA, FLJ13240,  [ANRPD, BRI PTL;
:ﬁbﬁ%mﬁ"fﬁ’ﬁ@ﬂ@a&am ﬁ%BfﬁZ], EPA$1, PRAICS, El F4E,
\DHED2CXEASKEAS, SIOWP, NGBRYS, GVFB, DLGAR4, TYMS, | TES,
365 (KESS 1, ECRSANAWERL], CACIMEOIFTSH, C48% | §04CLI95% | 6B, | 8%SEd9%
(XCHAD RBVRS, AR, QUCAZBRANIIAHXK| TILG C1QBR, 374 NDUFA9,

SHB, mg@@zgm?a, KDPHBCETNKB2,  77% 90% 81% 760% 8506 76%
\ﬁfé\Tldﬂ@AMCTSRBNQs AK2, hCAP- D3, CDC42BPA,| DDAH2,

NWARBEEIFAARKPE3, MTEED?, GEME2,FLJ 18220, PBK, HNRPD, | BRI P11,
KEW%A?LGQ?MYMSAWE@% DEEP 1) GBPR2, |RABGA, | [TGB5

G4 F GVFB, DLGAP4| TYNS,
8394 (2541120, CldBP, | 76%
)5, HCAP-| 73% 72%
SEQI OL1], FLP13220,
11, |GPHN HNRPD

366

sm%’% EHFAE T PREX3—MFHFD2
GAP4 TYMS, |USP4, CTkS.
LA@@:@ Ba0, bﬂ-}&u@g ICX.,L10, FA$, HNRPA3P1, 376
PﬂAﬁIﬁCXSL(QEAS,kJIﬁ@B@PNDU A9 WHBCL, [77%|83% [77% 86%
367 TSRO ISLOVERL 1, WHEH, ME2 TiIKE, SLCAS | 83RBNRH: |AFRSABY, |66%
BB, CKCD 1I0RBM2S, MARCHS, DDAT2)18220] PSAT1, |BRI P,
IRBEPS.BAZEAMGPATSISECIEA, PRLF2C, | NF2] DLG7, PSVAS  WARS,
é KIEﬁ%lETNElLFSzIETl WEN2D2, PSMVE2, GVFB, |DLGAPA4,
e 9 XAl 10, EAS, PLK4| TRIIMRS.| KI TLG

SWARS; EmFmTlmml HNRPD] ME2, 81% 90% 85%
Eé %LGGB&:EWS THSTORCA0RB\DS. | ATPSAL, |DDAHR,
TS, Belf1| KLHL24| STAT1,

6 S ,gxg . 45 ke oyt Hos a0 2%

CDCA42BPA, FLJ 10534 MARCHS FLJ 13220
PBK, PSATI, BRIP1, KLHL24, APOL1, PDGFA,
FBXO5, CACYBP, ABCEI

WARS, SFRS2, EPAS1, STAT1, PAICS, EIF4E,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
USP4, DCK, CDC40, SLC4A4, CXCL9, GTSEI,
CXCL10, PLK4, SLC25A11, NDUFA9, KPNB1,
369 WHSC1, Cl170rf25, CA2, ME2, FUT4, IFT20, 88% (86% |81% (83% |81% |79%
TLK1, CXCL11, RBM25, AK2, CDC42BPA,
DDAH2, FAS, BAZIA, AGPATS5, SECI0L1,
FLJ13220, PBK, PSAT1, HNRPD, BRIP1, BMP5,
ETNK1, PTGER3, VAMP4, CCNB2

WARS, EPASI1, PRDX3, MTHFD2, PSME2, TK1,
GMFB, DLGAP4, TYMS, TES, CTSS, MAD2L1,
CDC40, SLC4A4, CXCL9, GTSEL, RABIF,
CXCL10, FAS, PLK4, TRIM25, KITLG,

370 SLC25A11, C1QBP, CA2, ME2, CXCL11, RBBP4, [81% |79% |81% |79% |81% |76%
TLK1, RBM25, AK2, BRRN1, SFRS2, BAZIA,
AGPATS, FLI13220, PSAT1, HNRPD, BRIP1,
KLHL24, STATI1, TAP1, LCP2, ITGAL, CCNT2,
FYB

HNRPD, WARS, PRDX3, MTHFD2, PSME2,

371 MCMS$, TK1, GMFB, DLGAP4, TYMS, DCK.

88% (79% (85% |79% |73% |72%
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121 WO 2007/ 073220 PCT/ NZ2006/ 000343 SVM 3NN 1NN

PRDX3, MIHFD2, PSVE2, TKI, DLGAP4, TYMS, USP4, LMAN1,
woehk7/ovpR L1, CDCAO, SLCAA4, CXCL9, GISEl, RABCENZ2006/000343
XCL10, FAS,  PLK4, CHEK1, HNRPA3P1, TRI M25, C1QBP,
NDUFA9, SLC25A11, WHSC1l, ME2, QXClsvd (&ZMeww! FT20, 1NN

K i T P57 GPATD, KEMCZ3,
ks et s NEHB wits, STATl 1 FaE, |
PMM&@ZAT%NE@DC&%&FR@LQQ@M TYMS,| LMANL, DCK,
BBAZIN AGEXCE, 91115 REPBKRARITRE, CXTL10,| FAS, 379 TR| M5,
NBRIEAK LHERCSBALN NENBSCDHGERPD,| 81% 83% 77% 83% 77%
THUSAINE2, CXCL11, TLK1, RBM5, |CAVBAPIL|, CDCA42BPA,
RBEES?, EMARHBIE, BEGI)MIrBFDELI 13220, |PSATL, BRI PI1
KRSMEZAMCEBNRLL, GMAB AT, GARRNY MKPNA2 HNRPI D. WARS, | SFRS2,
EFSSDEK, MAPAR, CXOIP, BERTXRSVE2,| GBRI, TK1, DLGAP4,
'%TRE@WILGWQ@Eﬂmmg | RF8, CXCLlO, FAS, | 380

372 1WHﬁFiFLCé,2’ IN@@BAME2=KPN81 TR YT BB IHS8% 0 88BYY B%6| 79%
' "‘-.’5" g % AKR, k1 SLCAAA, RBMR5| AKZ,
i BB AP (}’%&EEJOLL PBK, PSAT1, | BRI P1,

QPN FAE,| PROX3, MIBFD2,
55, "“ GVER —PEGAP4—TYMb—U$P4—TES | CDCHo,— 381
§L o5 B9 "GPS%%Z%Ag 859%(83% 92% 86% §5%
. 704% 110 EA2, ME2| RBNRS5, |AK2,| ATP5AL,

373 SECHOLIL, coik, NbINRRDk el Whisc1 Kldde2 486051670 | 7637EK e, | 7204
D066, MSFUTARGL] SeRsd, EPAS1, El R4 é’1 HF@

PISWE2RBMEBPAK 2, BAFIBS34DML@ARAH, TYMS, USP4, | ARFG, MAD2LI,
RGP, BREB| GEMIBXEIPRE FAS, 382|PLK4, CHEKI ,| HNRPA3PI,
KWARS, SFRISE,.2pAS 1l pARRYEIBAY0 81% 79% 73% 7§% CI
(A T2 B MBAERICMEL 1, @@k 11, | FT20,| SLG4A4, | RBMRS,
DIRE\RE, TXODCAEBRASS, REBPMAD2MARCHS,  $EC1QL1, |[FLJ1B220,
[SERICA0SEATA4, CXERNIRFS, GISKTL, HVGN2, $FRS10 . MARS,

0, FsS (BLEA, ‘B KIIR-EIBP, PSVE2, GBPL, |GVFB,

7 , Qﬁ%@g Wﬂﬁék CABDCAYT7*CIRE0 | 819RAE6% RABIGF, | 76%
L PA3PL, TRI M5, KI[TLG | 85%
o) % 3 AT NDUFA9, SL25A11,

%iﬁ&i%@AT%OB pp CXCL11, | RBMZ5, SFRS2)
BMGR, ITBBBP4, AGPAITS, F'LJ13’220 PBK,

WARS, EIF4E, MTHFD2, PSME2, MCM6,
GMFB, DLGAP4, TYMS, MAD2L1, CDC40,
CXCL9, CXCL10, FAS, SLC25A11, C1QBP,
375 NDUFA9, ME2, FUT4, CXCL11, RBM25, hCAP- |73% |72% |85% |90% |81% [83%
D3, BRRN1, MARCHS, SEC10L1, FLJ13220,
HNRPD, STATI, AP2B1, KIF2, K-ALPHA-1,
GPHN

HNRPD, WARS, SFRS2, EPAS1, PAICS, EIF4E,
PRDX3, MTHFD2, PSME2, GBP1, TK1, GMFB,
DLGAP4, TYMS, USP4, CTSS, LMAN1, CXCL9,
IRF8, RABIF, CXCL10, FAS, HNRPA3P1,

376 KITLG, SLC25A11, C1QBP, NDUFA9, WHSC1, |77% |83% |77% [86% |73% |86%
ME2, CXCL11, TLK1, SLC4A4, RBM25,
ATP5A1, RBBP4, FLJ10534, MARCHS,
FLJ13220, PSAT1, BRIP1, KLLHL.24, STATI,
KIF18A, KIF2C, NF2, DLG7, PSMAS

WARS, SFRS2, EPASI, EIF4E, MTHFD?2,
PSME2, GMFB, DLGAP4, TYMS, CDC40,
CXCL9, CXCL10, FAS, PLK4, TRIM25, KITLG,
377 C1QBP, NDUFA9, SLC25A11, HNRPD, ME2, 81% |90% [85% |90% [88% |72%
CXCL11, IFT20, RBM25, ATP5A1, DDAH2,
AGPATS, FLI13220, PSAT1, BRIP1, KLHL24,
STAT1, SLC4A4, CD7, DNMIL, RPL39, CDKN3

378 HNRPD, WARS, SFRS2, EPAS1, STAT1, EIF4E, |85% |90% |(85% |72% |73% |79%
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ETNK1, STAT1, TMEMA8 WARS, SFRS2, EPAS 1, EIF4E, SFPQ
GVFB, DLGAP4, TYMs, USP4, SLCAA4, CXCL9, 384 RABIF,
wOaXa7h03226AS, KPNB1, CA2, ME2, 88% 90% 88% 83%P8TXZZE@H000343

EUT4, CXCl11,  RBMPS, CAMBAPILI, KLHL24, STAT1,
TRAF31 P3, SOS1 WARS, SFRS2, ElI F4ESVRRDXE, MmFD2, 1NN

AN\ L

VADZLCL, 13 SECAAE—CXCEES;
G abs AN Sk Ab ARL 6504 8646 36% 79% 1396 199%
rmAamamma,R@mAholmN)uFAc, WHSCL, | CA2, MEZ,
(A8, CHRK] INRIXCIAL ITRIMRBIRGRP, AK2, BRRNL, | ATP5AL, | DDAH2,
1PDURAD, SIGTFA U7 $HSC1,RACT, SRAN06/ 000343  SVM 3NN 1NN
NGB, SF T2 G RE, TISERRNZS, ARBK, PSAT1, HNRPD, | BRI P1,
KEH5 2%, AC@’M?JKLP@%&% CDPARS, | SFR$2, PAI CS| El F4E,
oS, M ﬂﬁﬂkm, PSME2, MCVB, TKI . GVFB,| DLGAP4| TYNS,
| MIARS, STAXG IF4E, MTBFDLPSHE2, CXCL10,| FAY TR M25
@VF"L@DL@@&?MS , LM3N1, P, NDUFA9, KPNB1, MHSCL,

MVE2, CXCL11} | FT20,
379 J§§lg

VEAPI kdo,  |AddSAky, DAL 799,
312, SEC10L1, PBK,

RME@zo PD, WARS,| EPAS1, PRDX3,
\,{ﬁkﬂg (I\/S USP4, THS, 387
G —TRHVBRS— 735 86$088%
/\HSCJL, VE2, RBBP4| TLK1,
M4MANQJBQ&CL ETNK1,| STAT1, BNRPC,
mAvaﬁmsmsmmP@sl E’l F4E MIHED2,|  PSVE2, | GVF

B,
380 mrGama), MIVVEXCTHESTLEVANUA4388 (B¢ 083%CHE1% 0] $6%D1922%0 | 72%
IRENES, AKS, BOBATS. FLIA88, MARGHA3% 86% T7% 83% |VE2,
SRELOLA, PBE], il BRIBMXE HLRJSPADL, | hCAP- D3,| FAS, RBBP4,
R43 STAT1, DHX40, KI AA0090| HNRPD, WARS,| SFRS2,
EWARS, EIGFARRDX EMEZED2, PRNEEDR], PSVER, GVFB, |DLGAP4,
%DLEMIYM&RW4 TESCCREHO, FAS PLK4, |TRI MR5, B89
381 0, @1*@3?‘“@@@?1}?9‘9 xClish |51 %@% 8390 1%

Nﬁl’ RBVR5| hCAP- D3, ATPHAL,
’FLJlC)534 MARCHS, | FLJ13220,

AA I‘\\)J. LT I | T \I_II\\J, T!(1 G\/E:R, D_CAQA,
5,5 ?@ EKl, 390 KI|TLG,| C1QBP,

T155 386 % 81% 83% 81% 86%

SLC4A4, RBM25, ATP5A1, CDC42BPA, RBBP4,
MARCHS, SEC10L1, FLJ13220, PBK, PSAT],
ETNK1, STAT1, HMGN2, SFRS10 .

382

WARS, EPAS1, EIF4E, PRDX3, MTHFD2,
PSME2, GBP1, GMFB, DLGAP4, TYMS, USP4,
DCK, CDC40, CXCL9, IRF8, RABIF, CXCL10,
FAS, PLK4, HNRPA3P1, TRIM25, KITLG,
C1QBP, NDUFA9, SLC25A11, C170rf25, CA2,
HNRPD, ME2, CXCL11, RBM25, SFRS2,
DDAH2, RBBP4, AGPATS, FLJ13220, PBK,
ETNK]1, STAT1, TMEM48

383 85% |83% |88% [76% (81% |72%

WARS, SFRS2, EPAS]1, EIF4E, SFPQ, GMFRB,
DLGAP4, TYMS, USP4, SLC4A4, CXCL9,
384 RABIF, CXCL10, FAS, KPNB1, CA2, ME2, 88% |90% |88% |83% (81% |76%
FUT4, CXCL11, RBM25, CAMSAPILI, KLHL24,
STATI1, TRAF3IP3, SOS1

WARS, SFRS2, EIF4E, PRDX3, MTHFD2,
PSME2, DLGAP4, TYMS, USP4, MAD2L1,
SLC4A4, CXCL9, GTSE1, RABIF, CXCL10, FAS,
HNRPA3P1, TRIM25, SLC25A11, NDUFA9,
WHSC1, CA2, ME2, GZMB, TLK1, CXCL11,
RBM25, AK2, BRRN1, ATP5A1, DDAH?2,

385 85% |86% |88% |79% |73% |79%
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ME2, | FT20, RBMR5, HNRPD, BRI P1, ETNK1, STATI, MASA,
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Wherein in the description reference has been made to integers or components having
known equivalents, such equivalents are herein incorporated as if individually set
fourth. '

Although the invention has been described by way of example and with reference to
possible embodiments thereof, it is to be appreciated that improvements and/or

modifications may be made without departing from the scope thereof.
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What is claimed is:

1. A prognostic signature for determining pfogression of CRC, comprising two
or more genes selected from Tables 1 and 2.

2. The signature of claim 1, selected from any one of the signatures in any one of |
Tables 3, 4 or Table 9.
3. A device for determining prognosis of CRC, comprising:

a substrate having one or more locations thereon, each location having two or
more oligonucleotides thereon, each oligonucleotide selected from the group of genes
from Tables 1 and 2. :

4. The device of claim 3, wherein said the two or more oligonucleotides are a
prognostic signature selected from in any one of Tables 3, 4 or Table 9.

5. A method for determining the prognosis of CRC in a patient, comprising the
steps of;,

(i) determining the expression level of a prognostic signature comprising
two or more genes from Tables 1 and 2 in CRC tumour sample from the
patient,

(i) applying a predictive model, established by applying a predictive
method to expressions levels of the predictive signature in recurrent and

non-recurrent tumour samples,

(iii) establishing a prognosis.

6. The method of claim 5, wherein the signature is selected from any one of
Tables 3, 4 or Table 9.
7. The method of claim 5, wherein said predictive method is selected from the

group consisting of linear models, support vector machines, neural networks,
classification and regression trees, ensemble learning methods, discriminant analysis,
nearest neighbor method, bayesian networks, independent components analysis.

8. The method of any one of claims 5 to 7, wherein the step of determining the
expression level of a prognostic signature is carried out by detecting the expression
level of mRNA of each gene.

9. The method of any one of claims 5 to 7, wherein the step of determining the
expression level of a prognostic signature is carried out by detecting the expression
level of cDNA of each gene.

10.  The method of claim 9, wherein the step of determining the expression level of

a prognostic signature is carried out using a nucleotide complementary to at least a
portion of said cDNA.
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11. The method of claim 8, wherein the step of determining the expression level of
a prognostic signature is carried out using gPCR method using a forward primer and a
reverse primer.

12.  The method of claim 8, wherein the step of determining the expression level of
a prognostic signature is carried out using a device according to claim 3 or claim 4.

13.  The method of any one of claims 5 to ‘7, wherein the step of determining the
expression level of a prognostic signature is carried out by detecting the expression
level of the protein of each marker.

14.  The method of any one of claims 5 to 7, wherein the step of determining the
expression level of a prognostic signature is carried out by detecting the expression
level of the peptide of each marker.

15. The method of claim 12 or claim 13, wherein said step of detecting is carried
out using an antibody directed against each marker.

16.  The method of any one of claims 12 to 14, wherein said step of detecting is
carried out using a sandwich-type immunoassay method.

17. The method of any one of claims 12 to 15, wherein said antibody is a
monoclonal antibody.

18.  The method of any one of claims 12 to 15, wherein said antibody is a
polyclonal antiserum.
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