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WO 2007/073229PCTINZ2006/000343 PROGNOSIS PREDICTION FOR
COLORECTAL CANCER RELATED APPLICATION 5This application
claims the benefit of New Zealand Provisional Patent Application No.
5va4an/fitettDecember 23, 2005, which is incorporated by refereqeRos/000343
herein in its entirety- FIELD OF THE INVENTION 10This invention relates

to metho %con;gositions for determining the prognosis of cancer,
particula% Q813 ERTERICRIONFOR COLORENY A€ AVeHtRN
relates to the use of genetjc markers for determining the prognosis of
cancer, such as colorect %@P%E&Wostic signatures.
ISErericrouibnobc TR INVENTI aMIGo PrecdnaPerh GRSsoNe
ofdhermast ISRt eveloped world, and.its incidence is
NS R R e SR R
Bg?ﬁawpolyp to adenoma to carcinoma is well studied (1), the molecular
events influencing the transition and establishment of metastasis are less
well 20 understood. Th nosis and treatment of CRC currently
depends on the clinic % O%Eglg{%w%%@e at the time of
a“?agm@mpamaebmmmm@smﬁ@mmMMfﬁrﬂ@a@MQQﬁé%@g@is of
Al oA oL N B 6 O ol OB et on el

?Patﬁnts. If patient outcomes cou pre more ac
e

Frdits Yottacte Bitias foraveierminiae- teatmppaient destnesiih as
relaEss] ot Huedting 2 Ratierigihrwould be helped by surgery
alone. Many attempts have been made to identify markers that predict
clinical outcome in CRC. Until recently most studies focused on single
proteins or gene mMBtEis AROIANINOIEITIIEA@BsHIN T ms of prognostic
odRRAtionAd: Migr9aLlray. teehnglogy 30 enables the identjfication of
%%{s of genes, c{aﬁlegggla.sseifierts or s%}llﬁ%)tﬁrnexgntﬁaa?cgﬁsrr |ate i‘fﬁ‘&%ﬁiﬁic‘é’f’ﬂd’

BRI IEC S SrROLEH IS SopBEFF2spliddthouaty Srepyogtaaitcens, colorectal
{mudmd lﬁl@lﬁﬁﬁigﬁﬁlyﬁ)tﬁ aﬂeﬁbﬁml@gk&@ﬁﬁ@&)l@%u%?eé ; Yie mélecular
éggﬁge&gﬁ@ﬁé/al|d§}téoggrr1$al%cas§%oub%$ver the findings (6,7). _
Furthermore, doubts abour the Aty 8P HEEHHe ) Riaxarss feepleticwell
Bukesiedhalis aegeduend poonal O PORT1AZIA2QRGINE 2006000343
seRcoEanceof itentified.by, different researchers using different array
ﬂﬁ% %?n ,methodolq%%si 8). There% ag Heet chlrl?lj%ﬁ’hseurr%c {{griment.
_prgo_ic PrOYASTE St eV HsRIB I pedidivpiidssme for
e Gkers, Sor Al el e ey
in the prognosisoaﬁglarg%gt?#gﬁta 0 %gﬁE'S?FSé{ﬁW W@PST’IEEOV&‘H%ME
ANATEEN RO Nrordd) hechstnsthtarmtraditnants. there is provided a set of markers
genes identified to be differentially expressed in recurrent and
Nign-recurren colorectal nmaours. This set of genes can be used to
e Nerara s GRS e stris h ddonisin phaskisas bt oradict s linilevsicome in
i otk can ooty TR 0 Mle AR IR
ifeindividual markers can differentially expressed depending on whether
the tumour Is (ecuyrrrg%toor%rgﬁn? ﬁ%caléjc%r BF frédictinaggimpdechnology
carghtisd sy ineinnpfpeteofresricer sabgbmsiite arplagnastesiciatuEe.
viah previdingtiommuchymors.eifegtive indiyidual tests than single-gene
.ma?s&%xs At%? p?‘?vsided for is%le application g#%ké %r?ita)ung%rfj%tP? é)sf cancers,
Statisties, Mac |hé’|§’3fnmﬁpﬁ?ﬂ%ﬂﬁéi%t@m@§ﬁ‘ée%@ dath mihingeperident
i pteyosios shnmlaes wosianis eCRRANE IMOUE o

[ [ vels ¢ ' icu [
asignature in the tUmOLr of & g%tig?ﬁ dn HENBE dgBtietresthdpredictiser
model to determine the prognosis. In certain embodiments, the
expression level of the markers can be established using 25 microarray
methods, quantitative polymerase chain reaction (QPCR), or
immunoassays. BRIEF DESCRIPTION OF THE FIGURES This
invention is described with reference to specific embodiments thereof and
30with reference to the figures, in which: Figure 1 depicts a flow chart
showing the methodology for producing the prognostic signatures from
149 New Zealand (NZ) and 55 German (DE) colorectal cancer (CRC)
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all classes, subclasses, and types. Also included are chimeric antibodies,
for example. monoclonal antibodies or fragments thereof that are specific
to more than one source, e.g., a mouse or-human sequence. Further
WadeEd Eeddcamelid antibodies, shark antibodies or nanoboiEEY ZRaes/000343
C canc efer to_or describe the physiological
%%ré\%%?c%?% grirl:ém rﬁgfsfﬁt % fﬁ#ca S SPs S sTPRbHERRIpEPrmS and
Eﬂﬂ%@@ﬂ&é’@s&gh growth. Cancer and cancer pathology can be associated,
for example, with metastasis, interference with the normal functioning of
CHi_EF?hbourlng cells, release of cytolcines or.10 other secretory products at

Srindl %%@r Féé%?%tﬁlpé%%%ﬁlmmﬁﬂ&ﬁn@éf!m%t'ctbmancer This
mnummloglcatieesﬁ&ﬂﬁe m@ﬁwlmﬁgﬁhﬂgam MaHIBaRcY, |gé@§|051n

ord stant tissue ans, such as | ymph nodes, etc.
g&%ﬂ fs%é nry incld % are col org’?éf@&%%%%“%&ﬁgg%%&&&@mé@@d11'1
Beweprapisenshcersotat ofewers, 15 The term "colorectal cancer” includes
cancer of the colon, rectum, and/or anus, and especially,
adenocarcinomas, and maag also include carcinomas (e.g., squamous

cloacogenic carcinom R AR MPHBINEERINd sarcomas.

Epidennoithoaikeratinizing ssdamaes Gell o Basalpid)AAIGRNNASIAE b
gi rérﬂ 1Iatﬁi ed. The gancer 20 may be associated with particular types of

yps or SR (Sag’sfions O SR TSI R OB ARt OFRetal FBavsvillbhis set of
%@ﬁmﬁe‘@ed\/ﬂm@mmm@smxmim(&g ,cbﬁ@iﬂan@ adleneMasre
fnitQr yggg\gybggl%gg%wﬁg%éygg@% aﬁﬂ hamartomas,

Juvenlle polyps, polypoid carcinomas, pseugopocfyp 88rm%§ ngem

leiomyomas. The cancer may be associated with familial polyposis and
mmﬁmwﬂm&wamﬁﬂgr&b%%@%&f RRYWARINE S umour
?ylggggmqg Thec er may | %ssogﬁted for example, with chronic
Stulas, irradiated ana?sckln Yeu 8hi %qu?%ﬁSQﬁ%%QWéﬂé%ﬁg the
IB@mﬁf@%@aset@mme@memgmmofmpmwmommmwwﬂe@fve
amanpallomay iRl SLasReCIRIG G A RASSRRIE or

& |ﬁ basal ceII carcinoma, extramammary Paget's dlsease clo

ARt Wﬁﬁéﬁ?ﬁ@%ﬁéﬁ@mﬁ@ﬁ%@@#@@wm@w mining
w@cménwmmexwmprmlhhmwe& HRIRALP A 868G ent,

A S A e,

subject g., test sample) havi g acon

tearespriigdto CeorE2RoROON mzmﬂaﬁ@mmam@i&tm to its
expressmn in a control subject (e.g., reference sample). The terms also
mclude §?§§§rs whose expression is activated to a higher or lower level at

TR TR A th s A esoalioR! # F}é"cm‘i‘@fﬁ%?%‘?ﬁr@é@mﬁé}nﬂd using
ndigeasey ornretbells, withdaigthevor inenderels eproliferstion.
Hifferentially expressed marker may be 5 either activated or inh |te

the polynucleotide level or polypeptide level, or may be subject to
alternative splicing to result in a different polypeptide product. Such

Biiferenmsorayhef\ieread ey RRaNge in iNRNA levels, surface

expression, secretion or gther partitioning of a polypeptide, for example.
70 DB ER BB SR Ay IR s Sp e prtslonsost ond
vttwéenarnvegoahetresndnkelscle.g., genes or their gene products); or a
comparison of the ratios of the expression between two or more markers
(e.g., genes or their gene products); or a comparison of two differently

proceE%@;}depmmhmm (® gov&ran&ﬁrhﬁbw&gommﬁpﬂﬂg% the SaEY lﬁgmgrﬁf‘g
| ween narmal. su iseased subjects; or
p%%'w%tgn \? (ﬁﬂrs st%égeglo & SAlT aﬁ? @Xz Bgtﬁmplﬁﬁl%%@
cashtreéuffing Hisekse; oMNsetwdenapdllsRaith rughpreand/é@warﬁ@vﬁl&@f to
proliferation; or between normal tissue and diseased tissue, specifically
cancer, or colorectal cancer. Differential expression includes both
guantitative, as well as qualitative, differences in the temporal or cellular
expression pattern in a gene or its expression products among, for 20
example, normal and diseased cells, or among cells which have

undergone different disease events or disease stages, or cells with

different levels of proliferation. The term "expression" includes production
nf nolvsniielentidee and nolvvnentidace in pnarticiilar the nrodiictinn of RNA
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example 0.015 M sodium chloride/0.0015 M sodium citrate/0.1% sodium
dodecyl sulfate at 50C; (2) employ a denaturing agent during

hybridization, such as 30 formamide, for example, 50% (v/v) fommmide
With21053B8vine serum albumin/0.1% Eico11/0.1% PCT/NZ2006/000343

invloyrrolidope/50 mM sodium phosphate buffer at pH 6.5 with 750
L e Ch AP0 (S rpleg S0me ou

fanTaHidei aMISH0).raWiNa @l 00051 saliumdiyalensy mMe the 55
sodi hate ( e b U ' r hate, Denhardt's
o s o) e L R B BURIERIE'S REmERes,
36707 R0 sETIRERIOANSOD 3 BOGY/ %) thensadsoS enily Yaldatcd by
deOmev ssilfatasatiz datawith washes at 42C in 0.2X SSC (sodium
chloride/sodium citrate) and 50% fonnamide at 55C, followed by a
high-stringency wash comprising 0. IX SSC containing EDTA at 55C.

- 5"ModEBigiuet 2 stipigtns doapdtitievisiemanalysiidemiifieskasrse serlped Bie with

. ing, AcLaboratory Manual, New Yaork:
S R S R AT

SREPRYB it 4o hesHE R BZ patients dratsreg iDEicl Steengthigaatar&on 55

SRS)ressRDmpREhal dhnsepeseriied: PEHATUNS Ohumours from
de{.at%ly(ftlf'ﬂ:gent conditions is over_ni%;gt incubation at 37C in a 10
ailients

soldtion comprisimg S8 fotaiia2Edied en i 49 HmpRmEam D prents.
Rivduitunweriticalel Beimivh s ddilvn-piaksphate (pH 7.6), 5X Denhardfs
‘solution, 10% dextran sulfate, and 20 mg/nil denatured sheared salmon
sperm DNA, followed by washing the filters in 1X SSC at about 37-50C.
The sKilfBHPtiderisHilrrEaalneisowom vat ot diseasmiper atovbaldities with
SARAGLProdicicdsmH BRASSAMIAREEIR VR AR TAGAES SUC ARRORE 22-gene

kngth and the. Jike.. The practice of the present invention will eémploy,
RS e o) et s st bidea e
DRcligoitere codWlpatientieehin Blags)] anit Ko g iseatkbiology, and
biochemistry, which are within the skill of the art. 20 Such techniques are
explained fully in the literature, such as, Molecular Cloning: A Laboratory
ManualE8Fd e Sinmrdistie aplueogh sngoneiciebide Bynitnesis, for
BuéignGiaito BeblctOsd; Anial TeleGighuiteRvofer @8R&Y 88k 198 cate runs

h in Enzymology, Academic Press, Inc.; Handbook of Experimental
e O R TR Fealtn, e G TAURRAR SR AP e
Qeikctathed, lIBg7the erver& ihramgib ratechyrthéosdiftlinm alinsabetisd JMue

Mider & MYorC O, otocals in Molecular Biology,
o Bt e e ORI N AP or
B8 SHERESaPobEnoTg n Bt arsisnesfiEibodinasmeofitre then

rhnﬂce@ﬁeit}@@moeﬁmfﬂgrkﬁdtﬁ%p@&tadjﬁfg)mﬂéﬁ@ﬁLlélsﬁd?@ﬁﬁeb%&rbéfap%f&daﬁ@

. markers. The present invention discloses the use g

o T SURSI et AP QB ST e protoe

Tepeeriosfeetferprogn difier Sigrathrotlinfooldreqtbibaaridefold bevss validation.
igroar ;-k@égg-g@d@' inndica rticular prognostic

Eristizgglsﬁr:atug?zin cololrecta ca%%gggge}%gsouatggﬁ\%n é%%)cé? o‘gaég’ﬁﬁqg)]\)\‘?&?‘

TS BGF (7 S9BOB T RS2 BT RNR 4 Bifve fith c AP eRiicifpresparser 4b non-
ridentify patients ahigh rigksafeaguwan %@E@M%&%&Qﬁ%@&%ﬁ?ﬁtﬁ%&h
the

ikelih of recovery..The present invention provides for markers for the
%%%rr%ic@ fion of %lgscéggg prog 5%98%%9%%&%,6%?&@%6@?@’ with
TeERaGHrerBETSRIUTN By Mwlaiteg Théonestaldamaapplitsing the smethads f
alhye11pveNtions rkers are associated
PR LR R O A
Y EESdoTHEBE PGPS EAmP Sines B BEEsiistes taken from patients with
various stages of colorectal tumours has led to the surprising discovery
that specific patterns of marker 10 gxpression are associated with
prognosis of the cancer. The present invention therefore provides for a set
of genes, outlined in Table 1 and Table 2, that are differentially expressed
in recurrent and non-recurrent colorectal cancers. The genes outlined in
Table 1 and Table 2 provide for a set of colorectal cancer prognostic

makers (CCPMs). 15 A decrease in certain colorectal cancer prognostic
markare (CCPM<c) for eavamnle markare acenciated with immiine
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Gene Symbol Affyinetrix Probe IDs Refseq Access, Gene Description
Unigene Access. Other Genbank Access. Expressio n Fold Difference
(relapse,' non,. relapse) 210154 at, 210153sat, 209397_a| NM_002396 .
MAiR0eH¥AiRe 2, NALI(t)- dependent, mitochondrial Hs.2331P@ME590800343
BC000147 0.74 STAT1 AFFX- TIUMISGF3 Al M97935_MA at,
ITILFFXITUMISGF3 Al M97935_MB at, AFFXHUMISOF3 Al M97935_ 3at

20088?@%&'shwwwmwsem&mmgowgeﬁm 05513

ixaesRRieal aRtactyator of franser ot ggg lisA Og%{gg@yé&,ﬂ%% 1rwo

13C0-Q2704 0.58 WO 2807/07322 D32 0
M‘W@&“@cﬁ%’c@ééﬁ@éﬁe Bastriptidn BeigicnyApeesstion

Coﬂremﬁemhamlmﬂaﬁ@eﬁ‘éctﬁxﬁlrz@%@dﬁl Rt R g%f(%%@%ﬁeéf 0%8%%%%“

209969
BERE () S RRal b Rion AP TSP NP0 0 $565 T Lo Faged,
2*11@17 IgsmcattCN NirDB00d4B gfes/{Brafurece pigitds24¢4:39 éﬁ@%ﬂ%%%% t 68ate
ABegorkoN 2 N baR3 dorRldBS AN ™08 (00t 0 Sutab of

sat,
genes/signature.

Figure 6 shows a pairs chart of “top counts” (number of times each gene
appeared in the “top-n” gene lists, i.e., top 10, top 20, top 100, and top 325 as
described in Example 17) using three different normalization methods produced using
the R statistical computing package(10,39) , in accordance with Example 17, below.
The “pairs” chart is described in by Becker et al, in their treatise on the S Language
(upon which R is based; see reference 39) To compare methods, use row and column
as defined on the diagonal to obtain the scatter plot between those two methods,
analocous to reading distances off a distance charf on a map

Figure 7 shows the pairs chart (39) of top counts (number of times each gene
appeared in the “top-n” gene lists, ie., top 10, top 20, top 100, and top 325 as
described in Example 17) using three different filtering statistics: (a) two-sample
Wilcoxon test (41), (b) t-test (modified using an ad-hoc correction factor in the
denominator to- abrogatrev the effect of low-variance genes falsely appearing as
significant) and (c) empirical Bayes as provided by the “limma™(10,40,42) package
of Bioconductor (12,40).

DETAILED DESCRIPTION
Definitions
Before describing embodiments of the invention in detail, it will be useful to provide

some definitions of terms used herein.

The term “marker” refers to a molecule that is associated quantitatively or

qualitatively with the presence of a biological phenomenon. Examples of “markers”
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NM 152872. AA164751, 204781 s_at NM 152873, NM 000043
NM-152874,  NM:152875, NM 152876, M 152877 SERS2
200753 x_at, NM 003016 splicing factor, 11s.73965 BE866585, 0.82

Y H830B228 arginine/serine-rich 2 80254869, 200754 x PEE/NERYP6/000343

003046 log (S.
erevisiae llgﬁﬁ%gﬂgﬁ%%%gﬁgﬁ%gég ; rgg 3 fé‘l%’(‘ﬂﬁ%5 or
CHERORIAE -k dinstiny Aebnepdes SEBGE A IEOORY 16iGoRa M otein, or
2ER5Er gt 00141 ey IRIB NN 8RB R IR RO B NI OOM L i
%ig ecS egls(l)lc élﬂﬁgmﬁe? tor anﬁbody fragments, whether related -directly or
indirecﬂy to a mechanism underlying the phenomenon. The markers of the invention
include the nucléotide sequences (e.g., GenBank sequences) as disclosed herein, in
particular, the full-length sequences, any coding sequences, any fragments, or any

complements thereof, and any measurable marker thereof as defined above.

The terms “CCPM” or “colorectal cancer prognostic marker” or “CCPM family
member” refer to a marker with altered expression that is associated with a particular
prognosis, e.g., a higher or lower likelihood of recurrence of cancer, as described

herein, but can exclude molecules that are known in the prior art to be associated with

- prognosis of colorectal cancer. It is to be understood that the term CCPM does not

require that the marker be specific only for colorectal tumours. Rather, expression of

CCPM can be altered in other types of tumours, including malignant tumours.

The terms “prognostic signature,” “signature,” and the like refer to a set of two or
more markers, for example CCPMs, that when analysed together as a set allow for the
determination of or prediction of an event, for example the prognostic outcome of
colorectal cancer. The use of a signature comprising two or more markers reduces the
effect of individual variation and allows for a more robust prediction. Non-limiting

examples of CCPMs are set forth in Tables 1,2, 5, and 9, while non-limiting examples

- of prognostic signatures are set forth in Tables 3, 4, 8A, 8B, and 9, herein. In the

context of the present invention, reference to “at least one,” “at least two,” “at least
five,” etc., of the markers listed in any particular set (e.g., any signature) means any

one or any and all combinations of the markers listed.

The term “prediction method” is defined to cover the broader genus of methods from
the fields of statistics, machine learning, artificial intelligence, and data mining, which
can be used to specify a prediction model. These are discussed further in the Detailed

Description section.
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NM 006544 , SEC10-like 1 (S. cereNisiae) Hs.365863 NM 006544 0.76
PLEA 204887_s_at NN1_014264 polo-like kinase 4 Hs.172052 NM
914264 0.64 (Drosophila) MAP2K4 203265_s_at NM 003010

MeogeH atiVated protein kinase kinase 4 Hs.514681 AA81BEBBNG2ZPEs/000343
translation Hs.249718

t
%2‘%58%46} é((;% gé% %28%%%% ]fers itiation” gﬁi p Feticmaiisalagodqloptained by
SPRYRG & Prediniinonsthob trousidlidiie lofivase Inlihl70RGAA B6266Berein,

e. s)( -C moti .
Ay e e i P isben from

SHAEIE APNRID FRSBB IR SPiesstd ranesr patists. kﬁgdﬂn@smeMMs@QmMent

@Ie&n-mmetnm)amﬁ)aaﬂilmﬁ@tﬁu 6. 1 8ol 2Addd1s cAn(BAZBPBIM) classi
at NM 015261 %on -SMC condensmE complex subu |t
kA

1 B 438550 |A1‘}‘é‘§?§f g one of recurrent or non-recurrent, or (2)
make a probabilistic prediction (1 e., produce either a proportion or percentage to be

interpreted as a probability) which represents the likelihood that the unknown sample
is recurrent, based on the measurement of mRNA expression levels or expression
products, of a specified collection of genes,‘ in the unknown sample. The exact details
of how these gene-specific measurements are combined to produce classifications and
probabilistic predictions are dependent on the specific mechanisms of the prediction

method used to construct the model.

“Sensitivity”, “specificity” (or “selectivity™), and “classification rate”, when applied to
the describing the effectiveness of prediction models mean the following:

“Sensitivity” means the proportion of truly positive samples that are also predicted (by
the model) to be positive. In a test for CRC recurrence, that would be the proportion
of recurrent tumours predicted by the model to be recurrent. “Specificity” or
“selectivity” means the proportion of truly negative samples that are also predicted (by
the model) to be negative. In a test for CRC recurrence, this equates to the proportion
of non-recurrent samples that are predicted to by non-recurrent by the model.

“Classification Rate” is the proportion of all samples that are correctly classified by

~ the prediction model (be that as positive or negative).

As used herein “antibodies” and like terms refer to immunoglobulin molecules and
Immunologically active portions of immunoglobulin (Ig) molecules, i;e., molecules
that contain an antigen binding site that specifically binds (immunoreacts with) an
antigen. These include, but are not limited to, polyclonal, monoclonal, chimeric,
single chain, Fc, Fab, Fab’, and Fab, fragments, and a Fab expression library.
Antibody molecules relate to any of the classes IgG, IgM, IgA, IgE, and IgD, which
differ from one another by the nature of heavy chain present in the molecule. These
include subclasses as well, such as IgG1, IgG2, and others. The light chain may be a

kappa chain or a lambda chain. Reference herein to antibodies includes a reference to
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219321 at IN-K.022474 membrane protein, pahnitoylated 5 (MAGUK p55

subfamﬂy members) 11s.509699NM 0224740.74 DLGAP4 202570sat NM

014902, discs, large (Drosophila) Hs.249600BF346592 NM 183006

N2 AMGE 8% ociated protein 4 WO 2007/073220PC£|szg@m:%?%zﬁ]@oom
rix Probe 1Ds Ref Access. Geng Deseri

%ﬁ%%S?i’%?é’?%ﬁ%é‘é%%m@géﬁ%m 5 ERe Befreiarfaample,

mﬁﬁg@?%@HZIM%Q)WR@SZ@%QS@WWQ%IB&mm than one source,

. M 0629 aie } 17307 1,
yeree NN B TRy HORER e SR b R
a %@ﬁ&df@&nﬂm‘ﬁbosylation factor 6 115.525330 NM 001663 0.77 PBK

219148 _at NM_018492 PDZ binding kinase Hs.104741 M_018492 0.41
R 2! S M 004124,,0%% maturation factor, beta Hs.151413

e R B P oS00 BRIADT eyl eordhis n

Riammals7thet 7o 5uBieally. Pharagtdsizadnbnebioatphacsubeegapied, &1831Ra,

Cancer and cancer pathology can be associated, for example, with metastasis,

interference with the normal functioning of neighbouring cells, release of cytokines or
other secrei:ory préducts at abnormal levels, suppression or aggravation of
inflammatory or immunological response, neoplasia, premalignancy, malignancy,
invasion of surrounding or distant tissues or organs, such as lymph nodes, etc.
Speciﬁcélly included are colorectal cancers, such as, bowel (e.g., large ‘bowel), anal,

and rectal cancers.

The term “colorectal cancer” includes cancer of the colon, rectum, and/or anus, and
especially, adenocarcinomas, and may also include carcinomas (e.g., SQUAMOUS
cloacogenic carcinomas), melanomas, lymphomas, and sarcomas. Epidermoid
(nonkeratinizing squamous cell or basaloid) carcinomas are also included. The cancer
may be associated with particular types of polyps or other lesions, for example, tubular
adenomas, tubulovillous adenomas (e.g., villoglandular pblyps), villous (e.g.,
papillary) adenomas (with or without adenocarcinoma), hyperplastic polyps,
hamartomas, juvenile polyps, polypoid carcinomas, pseudopolyps, lipomas, or
leiomyomas. The' cancer may be associated with familial polyposis and related
conditions such as Gardner's syndrome or Peutz-Jeghers syndrome. The cancer may
be associated, for example, with chronic fistulas, irradiated anal skin, leukoplakia,
lymphogranuloma venereum, Bowen's disease (intraepithelial carcinoma), condyloma
acuminatum, or human papillomavirus. In other aspects, the cancer may be associated
with basal cell carcinoma, exiramammary Paget's disease, cloacogenic carcinoma, or

malignant melanoma.

The terms “differentially expressed,” “differential expression,” and like phrases, refer
to a gene marker whose expression is activated to a higher or lower level in a subject

(e.g., test sample) having a condition, specifically cancer, such as colorectal cancer,
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CDC40 203377sat NM 015891 cell division cycle 40 homolog (yeast)

Els.428147 NM 015891 0.8 WHSC1 209053 sat, NM 007331,

Wolf-Hirschhorn syndrome Hs.113876 BE793789i 0,75 209054_s_at, NM

O YPg0¢RAtIdate 1 A}083389, 209052 _s_at NM 133330PCTBEAhE81043
M-133333 NM_133334,

Nél\%%";;.% 43'03 expreﬁl\lll\%é?%%%’%z é & %@ggf@e@nc&f SRINPBED 1 ﬂg terms also
@y}wgpém@h@@ompm expiressiph & SO68G6d QAOBGHE: Ik 13442 1deB 28 ferent
§M§§ng%ﬁﬁx@'@9ﬂ2@cﬁﬁ?tﬁ' Recurrent or non-recurrent disease; or in ceHs with
higher or lower levels of proliferation. A differentially expressed marker may be
either activated or inhibited at the polynucleotide level or polypeptide level, or may be
subject to alternative splicing to result in a different polypeptide product. Such
differences may be evidenced by a change in mRNA levels, surface expression,

secretion or other partitioning of a polypeptide, for example.

Differential expression may include a comparison of expression bemeén two or more
markers (e.g., genes or their gene products); or a comparison of the ratios of the
expression between two or more markers (e.g., genes or their gene products); or a
comparison of two differently processed products (e.g., transcripts or polypeptides) of
the same marker, which differ between normal subjects and diseased subjects; or
between various stages of the same disease; or between recurring and non-recurring
disease; or between cells with higher and lower levels of proliferation; or between
normal tissue and diseased tissue, specifically cancer, or colorectal cancer. Differential
expression includes both quantitatiize, as well as qualitative, differences in the

temporal or cellular expression pattern in a gene or its expression products among, for

. example, normal and diseased cells, or among cells which have undergone different

disease events or disease stages, or cells with different levels of proliferation.

The term * ‘expression” includes production of polynucleotides and polypeptides, in
particular, the production of RNA (e.g., mRNA) from a gene or portlon of a gene, and
includes the production of a polypeptide encoded by an RNA or gene or portion of a
gene, and the appearance of a detectable material associated with expression. For
example, the formation of a complex, for example, from a polypeptide-polypeptide
interaction, polypeptide-nucleotide interaction, or the like, is included within the scope
of the term “expreséion”. Another example is the binding of a binding ligand, such as
a hybridization probe or antibody, to a gene or other polynucleotide or
oligonucleotide, a polypeptide or a protein fragment, and the visualization of the
binding ligand. Thus, the intensity of a spot on a microarray, on a hybridization biot

such as a Northern blot, or on an immunoblot such as a Western blot, or on a bead
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interchangeably and refer to the level of a marker in question outside which the
polynucleotide or polypeptide serves as a predictive marker for patient survival
without cancer recurrence. The threshold will be dependent on the predictive model
established are derived experimentally from clinical studies such as those described in
the Examples bélow. Depending on the prediction model used, the expression
threshold may be set to achieve maximum sensitivity, or for maximum specificity, or
for minimum error (maximum classification rate). For example a higher threshold
may be set to achieve minimum errors, but this may result in a lower sensitivity.
Therefore, for any given predictive model, clinical studies will be used to set an
expression threshold that generaﬂy achieves the highest sensitivity while having a
minimal error rate. The determination of the expression threshold for any situation is
well within the knowledge of those skilled in the art.

The term “long-term survival” is used herein to refer to survival for at least 5
years, more preferably for at least 8 years, most preferably for at least 10 years

following surgery or other treatment.

The term “microarray™ refers to an ordered or unordered arrangement of capture
agents, preferably polynucleotides (e.g., probes) or polypeptides on a substrate. See,
e.g., Microarray Analysis; M. Schena, John Wiley & Sons, 2002; Microarray Biochip
Technology, M. Schena, ed., Faton Publishing, 2000; Guide to Analysis of DNA.
Microarray Data, S. Knudsen, John Wiley & Sons, 2004; and Protein Microarray
Technology, D. Kambhampati, ed., John Wiley & Sons, 2004.

The term “oligonucleotide” refers to a polynucleotide, typically a probe or primer,
including, without limitation, single-stranded deoxyribonucleotides, single- or double-
stranded ribonucleotides, RNA: DNA hybrids, and double-stranded DNAs.
Oligonucleotides, such as single-stranded DNA probe oligonucleotides, are often
synthesized by chemical methods, for example using automated oligonucleotide

synthesizers that are commercially available, or by a variety of other methods,
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Hrotel %éﬁ%&%ﬁﬂ %111%8 O"l%ls includes, without limitation, single- and
double-stranded DNA, DNA including single- and double--stranded regions, single-
and double-stranded RNA, and RNA including single- and double-stranded regions,

hybrid molecules comprising DNA and RNA that may be single-stranded or, more
typlcally, double-stranded or include single- and double-stranded regions. Also
included are triple-stranded regions comprising RNA or DNA or both RNA and DNA.

- Specifically included are mRNAs, ¢cDNAs, and genomic DNAs, and any fragments

thereof. The term includes DNAs and RNAs that contain one or more modified bases,
such as tritiated bases, or unusual bases, such as inosine. The polynucleotides of the
invention can encompass coding or non-coding .sequences, or sense or antisense
sequences. It will be understood that each reference to a “polynucleotide” or like
term, herein, will include the full-length sequences as Well as any fragments,

derivatives, or variants thereof.

“Polypeptide,” as used herein, refers to an oligopeptide, peptide, or protein sequence,
or fragment thereof, and to naturally occurring, recombinant, synthetic, or semi-
synthetic molecnles. Where “polypeptide™ is recited herein to refer to an amino acid
sequence of a naturally occurring protein molecule, “polypeptide” and like terms, are
not meant to limit the amino acid sequence to the complete, native amino acid
sequence for the full-length molecule. It will be understood that each reference to a
“polypeptide” or like term, berein, will include the full-length sequence, as well as any

fragments, derivatives, or variants thereof,

The term “prognosis™ refers to a prediction of medical outcome, for example, a poor or
good outcome (é.g., likelihood of Jong-term survival); a negative prognosis, or poor
outcome, includes a prediction of relapse, disease progression (e.g., tumour growth or
metastasis, or drug resistance), or mortality; a positive prognosis, or good outcome,
includes a prediction of disease remission, (e.g., disease-free status), amelioration

(e.g., tumour regression), or stabilization.
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The term “qPCR” or “QPCR” refers to quantative polymerase chain reaction as
described, for example, in PCR Technique: Quantitative PCR, I.W. Larrick, ed., Eaton
Publishing, 1997, and A-Z of Quantitative PCR, S. Bustin, ed., IUL Press, 2004.4

The term “tumour” refers to all neoplastic cell growth and proliferation, whether

malignant or benign, and all pre-cancerous and cancerous cells and tissues.

“Stringency” of hybridization reactions is readily determinable by one of
ordinary skill in the art, and generally is an empirical calculation dependent upon
probe length, washing temperature, and salt concentration. In general, longer probes
require higher temperatures for proper annealing, while shorter probes need lower
temperatures. Hybridization generally depends on the ability of denatured DNA to
reanneal when complementary strands are present in an environment below their
melting temperature. The higher the degree of desired homology between the probe
and hybridisable sequence, the higher the relative temperature which can be used. As
a result, it follows that higher relative temperatures would tend to make the reaction
conditions more stringent, while lower temperatures less so. Additional details and
explanation of stringency of hybridization reactions, are found e.g., in Ausubel et al.,

Current Protocols in Molecular Biology, Wiley Interscience Publishers, (1995).

“Stringent conditions” or “high stringency conditions”, as defined herein,
typically: (1) employ low ionic strength and high temperature for washing, for
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 examplé, 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 Na(l, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8),
0.1% sodium pyrophgsphate, 5X, Denhardt's solution, sonicated salmon sperm DNA

11
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“Moderately stnngent conditions” may be identified as described by Sambrook
et al,, Molecular Clomng A Laboratory Manual, New York: Cold Spring Harbor
Press, 1989, and include the use of washing solution and hybridization conditions (e.
g, temperature, ionic strength, and % SDS) less stringent that those described above.
An example of moderately stringent conditions is overnight incubation at 37°C in a
solution 'comprising: 20% fonnamide, 5X SSC (150 mM NaCl, 15 mM trisodium ‘
citrate), 50 mM sodium phosphate (pH 7.6), 5X Denhardt's solution, 10% dextran
sulfate, and 20 mg/ml denatured sheared-salmon épenn DNA, followed by washing the
filters in 1X SSC at about 37-50°C. The skilled artisan will recognize how to adjust
the temperature, ionic strength, etc. as necessary to accommodate factors such as probe
length and the like. ’

The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of molecular biology (including recombinant techniques),
microbiology, cell biology, and biochemistry, 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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for example, the likelihood of recurrence of tumours, including colorectal tumours.
Using the methods of the invention, it has been found that numerous markers are
assoclated with the prognosis of colorectal cancer, and can be used to predict disease
outcome. Microarray analysis of samples taken from patients with various stages of
colorectal tumours has led to the surprising discovery that specific patterns of marker
expression are associated with prognosis of the cancer.  The present invention
therefore provides for a set of genes, outlined in Table 1 and Table 2, that are
differentially expressed in recurrent and non-recurrent colorectal cancers. The genes

outlined in Table 1 and Table 2 provide for a set of colorectal cancer prognostic
makers (CCPMs).

A decrease in certain colorectal cancer prognostic markers (CCPMs), for example,

markers associated with immune responses, is indicative of a particular prognosis.

- This can include increased likelihood of cancer recurrence after standard treatment,

especially for colorectal cancer. Conversely, an increase in other CCPMs is indicative
of a particular prognosis. This can include disease progression or the increased
likelihood of cancer 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 é, known prdgnosis. In particular, one or more sam;ﬂes 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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example the panel of CCPMs -outlined in Table 1 and Table 2, in order to generate a

predictive model. This involves the generation of a prognostic signature, comprising
two or more CCPMs.

The disclosed CCPMs in Table 1 and Table 2 therefore provide a useful set of markers
to generate prediction signatures for determining the prognosis of cancer, and
establishing a treatment regime, or treatment modality, specific for that tumour. In
particular, a positive prognosis can be used by a patient to decide to pursue’standard or
less invasive treatment options. A negative prognosis can be used by a patient to
decide to terminate treatment or to pursue highly aggressive or exfnerimental
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
proguosis 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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one aspect, the invention relates to a method of predicting a prognosis, e.g., the

likelihood of long-term survival of a cancer patient without the recurrence of cancer,
comprising determining the expression level of one or more prognostic markers or
their expression products in a sample obtained from the patient, normalized against the
expression level of other RNA transcripts or their products in the sample, or of a
reference set of RNA transcripts or their expression products. In specific aspects, the
prognostic marker is one or more markers listed in Tables 1, 2, or 5, , or is included as
one or more of 'the prognostic signatures derived from the markers listed in Tables 1,

2, and 5, or the prognostic signatures listed in Tables 3,4,8A,8B,0r9.

In further aspects, the expression levels of the prognostic markers or their expression
products are determined, e.g., for the markers listed in Tables 1, 2, or 5, 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 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, 84, 8B, or 9.

In an additional aspect, the invention relates to an array (e.g., microarray) comprising
polynucleoﬁdes 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 hybxidizing to prognostic
signature derived from the markers listed in Tables 1, 2, and 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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proteim 3¢bridiee36 2324r more of the markers as disclosed herein, for example, to the

full-length sequences, any coding sequences, any fragments, or any complements

thereof. In particular aspects, an increase or decrease in expression levels of one or

10

more CCPM indicates a decreased likelihood of long-term survival, e. g., due to cancer

recurrence, while a lack of an increase or decrease in expression levels of one or more

CCPM indicates an increased likelihood of long-term survival without cancer

recurrence.
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Table 1: Colorectal Cancer Predictive Markers (corresponding to Affymetrix

GeneChip probes that show statistically significant differential expression,
P<0.05, as ascertained by BRB Array Tools)

Gene Symbol

Affymetrix
Probe IDs

Refseq
Access.

Gene Description

Unigene
Access.

Other
Genbank
Access.

Expressio 1
n Fold
Difference
(relapse/
non-
relapse}
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NM._002396
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AFFX-
HUMISGF3
Al

M97935 MB
at

AFFX-
HUMISGF3
A/
M97935 3 at
,200887 s at,
AFFX-
HUMISGF3
Al

NM_007315,

NM_139266

signal transducer and

activator of transcription 1,

91kDa

Hs.470943

NM_007315,
BC002704

0.58
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PSME?2 201762 s at |NM_002818 | proteasome (prosome, Hs.434081, |NM_002818 |0.68
macropain) activator subunit |Hs.512410
2 (PA28 beta)
hCAP-D3 212789 at NM_015261 |non-SMC cordensin II Hs.438550 | A1796581 0.83
complex, subunit D3
MFPP5 219321 at  |NM_022474 |membrane protein, Hs.509699 {NM_022474 10.74
palmitoylated 5 (MAGUK
PS5 subfamily member 5)
DLGAP4 202570_s_at |NM_014902, |discs, large (Drosophila) Hs.249600 |BF346592 1.3
NM_183006 |homolog-associated protein 4
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L38951 0.74 BRIP1 2217031a NM 032043 BRCAL interacting protein C-
terminal helicase 1 Hs.532799 AF360549 086 IR_F1 202531_at NM

002 Jﬁhtﬁ eran regulatory factor 1 11s.436061 NM 002198 Q%@E\z/})/(la'\/looom

219258 at I\(}' 617858 TIMELESS interacting protein 1-18.42_% _

Ol S\abai8 8@%&5PE@15@%3244A-@@$3MMC%4:)9 bl—’l:l'! ANy, Expressio

150087 NNFrooB®859 @<28s. member | SFPQ 201586satM | @QE@Q@GS n Fold

splicing fagtor FIs.355934 NM 005066 _ 0.83  proline/glutamirésadesh g;ilfze;:gce

(polypyrirnidine tract binding WO 2007/073220PCT QOQ343 non.

ene Symbol Affymetrix Probe Ds Refseq Access. Geéne Des_crlptlon ‘relapse)

Urigene AEEsS sGthaMOenbankhogess:tixpressio Nikald:iffe@nee o4

0 M

(relapse/ n%%-s%geﬁéps%ﬁg@i in¥Eederated) MGATR 211061 Ny aaan]

0010158 mannosy! (alphardsf-)1 Hs.93338 8C006390 0.79

ARF6 203312 x_at |NM_001663 | ADP-ribosylation factor 6 | Hs.525330 NM_001663 [0.77

PBK 219148 at  |NM_018492 |PDZ binding kinase Hs.104741 |NM_018492 |0.41

GMFB - 202543 _s_at |NM_004124 glia maturation factor, beta Hs.151413 |BC005359 0.66

NDUFA9 208969_at  [NM_005002 |NADH dehydrogenase Hs.75227 |AF050641 |0.77

(ubiquinone) 1 alpha '
subcomplex, 9, 39kDa

CDC40 203377_s_at \NM_015891 |cell division cycie 40 Hs.428147 {NM_015891 [0.8

homolog (yeast)

WHSCI 209053_s_at, |NM_007331, |Wolf-Hirschhorn syndrome |Hs.113876 |BE793789, |0.75
209054_s_at, |NM_014919, |candidate 1 AF083389,
209052_s_at |NM_133330, : BF111870

NM 133331,
NM_133332,
NM_133333,
NM_133334,
NM_133335,
NM_133336

C1QBP 208910_s at, |NM_001212 |complement component 1,9 |Hs.555866 104636, 0.71
214214 _s_at subconaponent binding AU151801

protein ‘

RBM25 21203]_at  |NM_021239 |RNA binding motif protein 25 | Hs.531106 |AV757384 |0.83

SLC25A11 209003 _at, |NM_003562 |solute carrier family 25 Hs.184877 | AF070548, |0.83
207088 s at (mitochondrial carrier, NM_003562

oxoghitarate carrier), member
11

TK1 202338 at  |NM_003258 | thymidine kinase 1, soluble | Hs.515122 |NM_003258 |0.73

ETNK 1 222262 s at, |NM_018638 | ethanolamine kinase 1 Hs.240056 | AL137750, |0.66
219017 at NM_018638

KLHL24 221985 at NM_017644 | kelch-like 24 (Drosophila) Hs.407709 | AWO006750 |1.4

AR2 212175_s at, |NM_001625, |adenylate kinase 2 Hs.470907 | AL513611, |0.8
205996_s_at, |NM_013411 NM_013411,
212174 _at W02312

HNRPD 221481 x_at, | NM_0010038 | heterogeneous nuclear Hs.480073 | D55672, 0.8
209330_s_at, | 10,NM_00213 ribonucleoprotein D (AU-rich D55674,
200073_s_at |8, element RNA binding protein M94630

NM_031369, |1, 37kDa)
NM_031370
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83,NM 00240 glycoprotein beta-1,2-N-

8

acetylglucosanainyltransferase  MCCC2 209624 sat NV1 022132

meth Icrotonogl/I-Coenzyme A carboxylase 2 (beta) 11s.167531 AB050049

. .. £2006/000343
0.6 DOATT2318537 x at, NM 013974 dimethylarginine Hs. 24758
. _— I 1 D AN LAOA
*:k2008,Adreri2 1 A90R. 5T difaciDYIAIRQNYdrotas _6nig’é$é‘° g o Expressio
201695 s 4_EWIN119&4_0@(ac’_lﬁv'so nucleoside p osphorylaseugLse; 51 1 Fold
000270 0.79 CHERI 205393 s_a NM 001274 CllI1 checkpoint hamslog l(Dxfferez}ce
- relapse
Hs.24529 NM 001274 0.7 205394-_at (S. pombe) MYO01B 212365 at non_P
NM 012223 myosin 1113 HS.43b620 BF215996 0.85 ATP5A1 213738sat rejapse)
NRBIB0100BATR sy hasesh|+ dsr29828R 0587323 BssSNIM:  [057
00100 transporting, MEAHHridmiesie8LEgD8 1937 NM_004|F
Teohiplex, afRPfa2subuliiy 0210546 | phosphoserine Hs.494261 |NM_021154 |0.54
' NM_058179 | aminotransferase 1 ‘
AP1G1 203350_at  |NM_0010300 |adaptor-related protein Hs.461253 |NM_001128 |0.89
07,NM_00112 | complex 1, gamma 1 subunit
g .
SMCHD!1 212577 _at structural maintenance of Hs.8118 | AA868754 |0.74
' chromosomes flexible hinge
domain containing 1
SLC4A4 210738 s at, |NM_003759 |solute carrier family 4, Hs.5462 AF011390, 0.7
203908 _at, sodium bicarbonate NM_003759,
211494 s at, cotransporter, member 4 AF157492,
210739 _x_at , AF069510
RBMS3 206767_at  |NM_0010037 | RNA binding motif, single | Hs.221436 |NM_014483 |12
|92,NM_00100 | stranded interacting protein
3793,NM_014
483
LARP4 214155_s_at |NM_052879, |Laribonucleoprotein domain |Hs.26613 | AI743740 | 0.66
NM_199188, |family, mermber 4 :
NM_199190
FANCA 203805_s_at |NM_000135, |Fanconi anemia, Hs.284153 |AW083279 |0.78
NM._0010181 |complementation group A
12 ,
SOs1 212780 _at NM_005633 |son of sevenless homolog 1 Hs.278733 |AA700167 |0.84
(Drosophila)
IFT20 210312 s _at |NM_174887 intraflagellar transport 20 Hs.4187 BC002640 1.2
' homolog (Chlamydomonas)
NUP210 212316_at, |NM 024923 . nucleoporin 210kDa Hs.475525 | AA502912, 10.78
220035_at, NM_024923,
213947 s at AI867102
IRF8 204057 at NM_002163 | interferon regulatory factor 8 |Hs.137427 | Al073984 0.75
SGPP1 221268_s_at |NM_030791 |sphingosine-1-phosphate Hs.24678 |NM_030791 |0.76
. phosphatase 1
MAD21.1 203362 s_at {NM_00235 MAD?2 mitotic arrest Hs.509523, |NM_002358 [0.7
deficient-like 1 (yeast) Hs.533185
PAICS 201013_s_at, |NM_006452 | phosphoribosylaminoimidazol | Hs.518774 AAS02652, {0.71
201014 s at e carboxylase, NM_006452
' phosphoribosylaminoimidazol
& succinocarboxamide
synthetase
RPS2 217466 _x_at |[NM 002952 |ribosomal protein S2 Hs.356366, | 148784 0.83
Hs.381079,
Hs.498569,
Hs.506997,
Hs.556270
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isoform 1, cardiac muscle TI.7RB 205291 _at NM 000878 interleukin 2
receptor, beta Hs474787 NI)4_000878 0.73 R L3911 217665 at NM 001000

ribowg&%b%’g)}g@ L39 Hs.558387 AA420614 1.3 (R13139)7%(§[}D%29006/000343
212463 at NM 000611, CD59 antigen p18-20 (antigen lls.2
BEe3yHO06| AhmchiM 203349, idepiiiestRymanocional To, N 205330, T oo
antibodies| T63M: El16¢cess: NM-| 203331 E130, EL32 andei344%entAVID 1n Fola
201196 sat NM 0010830 adenosylmethionine Hs.159118 M2118%®:74 (Drélﬂa;f:;%
59,N.M 001L63 decarboxylase 1| 4 GGA2 210658 sat NM 015044, h
golgi associated, gamma Hs.460336 BC000284 0.82 {NM-_138640 relapse)
TMEDS 202195 s _at fransmembrane emp24 Hs.482873 |NM_016040 |0.86
protein transport domain
containing 5
GTSE1 204317 _at, G-2 and S-phase expressed 1 |Hs.386189, | BF305380, |0.8
204318_s_at Hs.475140 | NM_016426
DCK 203302_at deoxycytidine kinase Hs.709 NM_000788 {0.77
DKFZp762E13 |218726_at hypothetical protein Hs.532968 |NM 018410 |0.81
12 DKFZp762E1312
BAZ1A 217986 _s_at bromodomain adjacent to zinc | Hs.509140 NM_013448 [0.8
finger domain, 1A -
Hip2 202346 _at huntingtin interacting protein | Hs.50308 NM_005339 |0.78
2
HNRPA3P1 206809 s at heterogeneous nuclear Hs.524276 |NM_005758 |0.83
. ribonucleoprotein A3
pseudogene 1
CDC42BPA 214464 at NM_003607, |CDCA42 binding protein Hs.35433  |NM_003607 |14
kinase alpha (DMPK-like)
P15RS 218209 s at hypothetical protein Hs.464912 |NM_018170 {0.79
: FLI10656
FLI10534TSR {218156_s at TSR1, 20S rRNA Hs.388170 |NM._018128 10.75
1 accumulation, homolog (S.
cerevisiae)
RRM1 201476 s _at ribonucleotide reductase M1 | Hs.383396 | AI692974 0.76
polypeptide
USp4 202682 s at |NM_003363, |ubiquitin specific peptidase 4 | Hs.77500 NM_003363 |1.2
(proto-oncogene)
ZNF304 207753 _at zinc finger protein 304 Hs.287374 |NM_020657 |1.3
CA2 209301 _at carbonic anhydrase I Hs.155097 |M36532 0.25
LOC92249 212957 s at hypothetical protein Hs.31532 |AU154785 |1.1
LOCs2249
MARCHS5 218582 at membrane-associated ring Hs.549165 |NM_017824 |0.81
finger (C3HC4) 5
TRMTS 221952 x_at TRMS5 tRNA Hs.380159 |AB037814 |0.81
methyltransferase 5 homolog
(S. cerevisiae)
PRDX3 201619 _at NM_006793, |peroxiredoxin 3 Hs.523302 |NM_006793 |0.73
RAPIGDSI 217457 s at RAP1, GTP-GDP dissociation | Hs.132858 |X63465 0.82
stimulator 1
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adaptin ear containing, ARF binding protein 2 CM6 201930_at NM

005915 MCM6 minichromosome maintenance deficient 6 Hs.444118 NM

005915 0.75__ (MESS homolog, S. pombe)

(S. cerevisiae
213983 “¢' 4R 015200 SCC-112 protein 1-B.331431 AW Ag000343

SCC-112

- A A= - L
@hed3BoRl | AsBRL R4 BCL7 (1 80846 ALINM 004765 Bcettr Expressio
CIL/lymphoPrge 73 113883197 NM 004765 1.2 HA|GN2A2€bsg_6_65 GoBhk  nFold
N14 005517 high-mobility group nucleosomal binding domain H@Qe$8116:%)1§£eren/ce
_ ; relapse
BC003689/0.9 2 RBBP4 210371 s at, N14 0056 1‘0 retinoblastoma non=-p
binding Hs.555890 B0003092,X|0 217301_x_at protein 4 71810 relapse)
TUMA0090 [202396 53NN Mo QbSO fhtuts AGIB 35489 2805 33 dA 3233 A8 Lo 52
Nip 00286
SYNPO 202796_at g?;% 28
005745,NM_0
03744
KIF2 203087 _s at |NM_004520 |kinesin heavy chain member |Hs.533222 NM_004520 |0.72
2 .
ACADSB 205355 _at NM_001609 | acyl-Coenzyme A Hs.81934 |NM_ 001609 |0.87
dehydrogenase,
short/branched chain
IBRDCB 213038 _at NM_153341 |IBR domain containing 3 Hs.546478 | AL031602 0.88
TES 202719 s at | NM 015641, |testis derived transeript (3 Hs.533391 |BC001451 1.3
NM_152829 |LIM domains)
YDD19 37079 _at YDD19 protein Hs.525826 {1U82319 0.92
GZMB 210164 _at NM_004131 | granzyme B (granzyme 2, Hs.1051 JO3189 0.66
cytotoxic T-lymphocyte-
associated serine esterase 1)
LAP3 217933 s at |NM_015907 |leucine aminopeptidase 3 Hs.479264 |NM_015907 |0.67
Cl7orf25 209092 s at |NM_016080 |chromosome 17 open reading | Hs.279061 | AF061730 {0.72
‘ frame 25
ZNF345 207236_at NM_003419 | zinc finger protein 345 Hs.362324 |NM_003419 | 1.1
KITLG 207029_at, |NM_000899, |KIT ligand Hs.1048 NM_ 000899, | 0.75
211124_s_at |NM_003994 AF119835
CAMSAPIL1 |212765 at NM_203459 | cahmodulin regulated Hs.23585 | AB029001 1.3
‘ spectrin-associated protein 1-
like 1
YTHDC2 205835 5 at, [NM_022828 |YTH domain containing 2 Hs.231942 | AW975818, 0.84
205836_s at NM_022828
RABIF 204477 at NM 002871 |RAB interacting factor Hs.90875 |U74324 1.2
SERBP1 217725 x_at |NM_0010180 |SERPINE! mRNA binding Hs.369448, |NM 015640 {0.81
67,NM_00101 |protein 1 Hs.519284,
8068, NM_001 Hs.530412
018069,NM_0
15640
KPNB1 208975_s at |NM_002265 |karyopherin (importin) beta 1 |H5.532793 |L38951 0.74
BRIP] 221703_at  |NM_032043 |BRCALI interacting protein C- | Hs.532799 | AF360549 0.86
terminal helicase 1
IRF1 202531 _at  |NM_002198 | interferon regulatory factor 1 |Hs.436061 NM_002198 |0.62
TIPIN 219258 at  |NM_017858 | TIMELESS interacting Hs.426696 'NM_017858 10.73
protein
SPFH]1 202444 s at |\NM_006459 |SPFH domain family, Hs.150087 |NM_006459 }0.76
member 1
SFPQ 201586_s_at |NM_005066 |splicing factor Hs.355934 | NM_005066 |0.83
proline/glutamine-rich
(polypyrimidine tract binding
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synaptopodin Hs.435228 NM 007286 ... 1.2 GPR161 214104 _at NM
007369, 0 protein-coupled receptor115.271809 AI703188 1.5

NM-153832 161

WO 2007/073220PCT/NZ20061000343 Gene Symbol

AffyMEAY B3B8 1Ds Refseq Access. Gene Description Unig8R&/Waeugwosss

. —_ 1 seee (ralancao: nan
&Aeffse ARk ALCERS:EXPTESHY A E0IH Pifference(relapsefion— Expressio
relapse) TMEMIE3 235689 s gt ictm_025222 ffansm ane gjgﬂp n Fold
113 Hs.194110 AL137654 0.72 SMC2L1 204240 sat NM 00644 4c&NI1C2 ?i?ﬁren/ce
! " :  (relapse
structural maintenance of chromosomes 2-like 1 11s.11/9023 NM 006444 non_P
0.65 (yeast) CCNA2 203418 at NM _001237 cyclin A2 HS.8$137. NM relapse)
,001237 0.6 VAPB 202549 at NMoRQ44a3.MAMP (Ves ICIe_aS-iOE?.EEE 1
MITRTI0rane RIoseiNir s 6iabest PERERIR B 210 &) 1S 182820 AICO2ar20-t-p—
XDSC9 213226_at NM-YO5038 piosmrmaeeioR e.nt9 HS.91728 N
A1346350|0.7 'ER1M25 206911 2%pNkonnisg8Rskpartite motificontaining
I\Q%CF% 528 9?@%2“}%1@@@@8@@?88 methlylproeH Y Hl@nzyme A |Hs. 167531 | AB050049 | 0.6
carboxylase 2 (beta)
DDAH2 215537_x_at, |[NM_013974 | dimethylarginine Hs.247362 | AJ012008,A |1.2
214909 s at dimethylaminchydrolase 2 K026191
NP 201695_s_at |NM_000270 ' |nucleoside phosphorylase Hs.75514 |NM_000276 |0.79
CHEK1 205393_s at, INM_001274 |CHK1 checkpoint homolog | Hs.24529 |NM_001274 [0.7
205394 _at (S. pombe)
MYO1B 212365 _at NM_012223 |myosin IB Hs.439620 [BF215996 0.85
ATP5A1 213738_s_at |NM_0010019 | ATP synthase, H+ Hs.298280, | AI587323 0.82
35,NM_00100 | transporting, mitochondrial | Hs.551998
1937,NM_004 | F1 complex, alpha subunit,
046 isoform 1, cardiac muscle
IL2RB 205291 at NM_000878 | interleukin 2 receptor, beta Hs.474787 | NM_000878 |0.73
RPL39 217665 _at NM_001000 |ribosomal protein 139 Hs.558387 | AA420614 |13
- |{RPL39)
CD59 212463_at |NM_000611, |CD59 antigen p18-20 (antigen | Hs.278573 | BE379006 1.5
NM_203329, |identified by monoclonal
NM_203330, |antibodies 16.3A5, ET16,
, NM 203331 |EJI30, EL32 and G344)
AMDI 201196_s_at {NM_0010330 |adenosylmethionine Hs.159118 |M21154 0.74
S9,NM_00163 | decarboxylase 1
4
GGA2 210658_s at |NM_015044, |golgi associated, gamma Hs.460336 | BC000284 10.82
- NM_138640 |adaptin ear containing, ARF
binding protein 2
MCM6 201930_at |NM_005915 |MCMG6 minichromosome Hs.444118 |NM_005915 |0.75
maintenance deficient 6
(MIS5 homolog, S. pombe)
(S. cerevisiae)
SCC-112 213983 s at, [NM_015200 |SCC-112 protein Hs.331431 |AW991219, |0.8
212138 at AX021757
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, INM_005610 | retinoblastoma binding Hs.555890 |BC003092,% | 0.8
217301 _x at protein 4 71810
KIAA0090 212396_s_at [NM_015047 |KIAA0090 Hs.439200 | A1143233 0.81
SYNPO 202796 _at NM_007286 | synaptopodin Hs.435228 INM 007286 112
GPR161 214104 at  |NM_007369, |G protein-coupled receptor | Hs.271809 | AI703188 1.3
NM_153832 | 161

22



SCYL2 221220 sat NM 017988 SCY -like 2 (S. cerevisiae) H.S.50648].. NM
017988 0.85 RYK 214172 _x_at NM 0010053 RYK receptor-lilre tyrosine
Hs.245869 BG032035 1.2 61,NM_00295 Idnase
202389 >4 RR*805956 methylenetetrahydrofolate dehydrogeRaER%2006/000343

8

MTIIEDI

1 1 1 N gy Y
Cﬁmw @@ﬁx@g&m Ii!efs@c]emen E%@e@é’rp%%ﬁwmc ~ de igmx 1 Expressio
formyltetraBytisodolatersymtherage 115.435974 NM_0 é 0.7 o Fold
2llISOxat NM 0010018 runt-related transcription . 49261, D897§8c1ss1 leferen/ce
90,NYM_00175 factar 1 (acute myeloid Hs 278446 |4 leukemia 1, amll g:n‘jpse
oncogene) 1CPNAR 201088 at, NM 002266 karyophetin alpha 2 (R\AG relapse)
TNSMBS5572 18 0022686 028202 211682 wisal COROTTL TRPGHID AR 0.7
Hs.252712 BC005978 P51v1EL 200814 at NM 006263, protegasome :
Spresome, | BeA6348 INM_00062631cs ruNHl L4BZEFAHOPR) AV [0.65
subunit of chromosomes 2-like 1
(yeast)
CCNA2 203418 at  |NM_001237 |cyclin A2 Hs.85137 |NM_001237 |0.6
VAPB 202549 at  |NM_004738 |VAMP (vesicle-associated Hs.182625 | AK025720 |1.2
membrane protein)-associated : '
protein B and C .
EXOSC9 213226_at NM_005033 | exosome component 9 Hs.91728 | AI346350 0.73
TRIM25 206911 _at  |NM_005082 |tripartite motif-containing 25 |Hs.528952, | NM_005082 |0.88
‘ ‘ Hs.551516
'SCYL2 221220 s at |[NM_017988 |SCY1-like 2 (S. cerevisiae) | Hs.506481 NM_017988 |0.85
RYK 214172_x_at \NM_0010058 |RYK receptor-like tyrosine  |Hs.245869 | BG032035 12
61,NM_00295 | kinase
8
MTHFD1 202309_at  |NM_005956 |methylenetetrahydrofolate Hs.435974 |NM_005956 |0.74
dehydrogenase (NADP+
dependent) 1,
methenyltetrahydrofolate
cyclohydrolase,
formyltetrahydrofolate
synthetase
RUNX1 211180_x_at {NM_0010018 | nunt-related transcription Hs.149261, | D89788 1.1
S0,NM_00175 | factor 1 (acute myeloid Hs.278446
4 leukemia 1, amll oncogene)
KPNA2 201088 at, |NM_002266 |karyopherin alpha2 (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
IC, polypeptide 4, 90kDa
GEMIN4 217099 s at |[NM 015721 |gem (puclear organelie) Hs.499620 | AF258545 |0.76
associated protein 4 ~
CTSS 202902 s_at |NM_004079 |cathepsin § Hs.181301 |NM 004079 |0.74
MCM2 202107 _s_at |NM_004526 |MCM?2 minichromosome Hs.477481 |NM 004526 10.71
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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1 (PA28 alpha) TACC3 218308_at NM 006342 transforming, acidic
coiled- coil containing protein 3 Hs.104019 NM 006342 0,78 FEN1

20476%§
NM 004

faetendis.5

AGH88:HM

Q2204 0,

sat NM 004111 flap structure-specific endonuclease 1 11s.409065
1101 GTF3C4 219198 at NM_012204 general trd SN aH0343

n

ene BaSerigdQlyPEPLTE % ng,g014

éne ":Igther . Expressio
GENE:1+4 29?099 dAateMM 015721 gem (nuclear orgm@ﬁe) assaeiated | ko
protein 4 15.499620 AF258545 (.76 CTSS 202902_s_Jat NM_0@46%9 Diftes
cathepsin 5 Hs.1813D1 NM 004079 074 MCM2 2021Q07_s_at NM Q04526 non
MCM2 minichromosdme maintehance deficient 2, mitgtin (S. cerevisiae) |reiapse)
l1s.477481/NM 004526 0.71 GP11N 220773 sat NM|0010242 gephyrM
HBB08763 0268000671721 Bude MBS, WO 20T T3 2R TANT 74
Z20067000343 Gene %‘ﬂﬂ%@ﬁAfiSmefnx Probe 1Ds Refseq Access. Gene
Deseription-Unigene Atcesé®Diher Genbank Access. Expressio n Fold
rl 8?5& eaf nm_gg%%g)s Wmdmg protein 2-like 1 |Hs.469630 | U64675 0.83
NR5A2 208337 s at |NM_003822, |muclear receptor subfamily 5, |Hs.33446 NM_003822 [0.77
NM_205860 |group A, member 2
PGD 201118 at NM_002631 |phosphogluconate Hs.464071 [NM_002631 |0.75
dehydrogenase
FUT4 209892_at,20 | NM_002033 | fucosyltransferase 4 (alpha Hs.390420 | AF305083,M 0.78
9893 s at (1,3) fucosyltransferase, 58596
myeloid-specific)
RABGA 201048 x at |NM_002869, |RAB6A, member RAS Hs.503222, |NM_002869 |0.81
NM_198896 |oncogene family Hs.535586
CCNT2 204645_at ~ |NM_001241, |cyclinT2 - Hs.292754 |{NM_001241 |0.87
NM_058241
TFRC 207332_s_at |NM_003234 |transferrin receptor (p90, Hs.529618 |NM_003234 |0.63
‘ CD71)
BIRC5 202095_s_at |NM_0010122 |baculoviral IAP repeat- Hs.514527 |[NM_001168 0.7
' 70,NM_00101 | containing 5 (survivin)
2271,NM_001
168
PGGTIB 206288 at - |NM_005023 |protein Hs.254006 |NM_005023 |0.8
geranylgeranyltransferase
type 1, beta subunit
USP14 201672 s at |NM_005151 |ubiquitin specific peptidase | Hs.464416 |NM_005151 | 0.81
: 14 (tRNA-~guanine
transglycosylase)
PURA 204020 _at NM_005859 | purine-rich element binding | Hs.443121 BF739943 1.2
protein A
LMAN1 203293 s _at, INM_005570 |lectin, mannose-binding, ] Hs.465295 {NM_005570, | 0.82
203294 _s_at 009716
WDRA45L 209076_s at [NM_019613 |WDR45-like Hs.201390 |BC000974 {0.82
SGCD 213543 _at | NM_ 000337, |sarcoglycan, delta (35kDa Hs.387207 |AAS70453 |12
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 1112002 0.74

CD49D, alpha 4 subunit of

VLA-4 receptor)
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NLTP50 218295 sat NM 007172, nucleoporin 50IcDa 1ls.475103

NM_007172 0.78 NM-153645,

NM 153684

NM_005054, RAN binding protein 2-like 1 ils.469630 U64675 0.
NM_032%66*AR5A2 208337 sat NM 003822, nuclear recepfdyN%2006/000343

RANBP2L1 210676 x a

25

A mhar-2
cubihrally LR34 4RRIT 003882 047, NIV-205860rgrotpAr member- Expressio
POD 201128>aPNM 602631 phpsphogluconate dehydredenassenbank  |n Fold
115464071 FM1_002631 0.75 209892 at,20 NIVI_002033 Access. ?lfferen/ce
) - n relapse.
fucosyltransferase 4 (alpha 1-15.390420 AF305083"M 0.78 9893 61 non_P
(1,3) fucosyltransferase, myeloid-specific) 58596 RAB6A 201048 X_at | relapgc)
BN 002869 RABGANVIemben RAS: abl32i2RNM OBZBEE DR s (079
198896 or cogene faﬁin_OOd:D benzimidazoles 3 homolog
5 (yeast)
KIF18A 221258 s at |NM_031217 |kinesin family member 18A | Hs.301052 NM_031217 |0.83
FKBPY 212169_at  |NM_007270 |FK506 binding protein 9, 63 |Hs.103934 | AL050187 12
‘ kDa
ATF6 217550_at NM_007348 activating transcription factor |Hs.492740 |AA576497 |14
. ‘ 6 ‘
TNFRSF11A  [207037 at NM_003839  |tumor necrosis factor receptor | Hs.204044 NM_003839 [0.68
superfamily, member 11a,
NFKB activator
KI1AA0841 213054__21{ KIAA0841 1 Hs.7426 AAB45355 0.9
TGFB2 209909_s_at |NM 003238 |transforming growth factor, |Hs.133379 |MI19154 111
beta 2
ITGBS 201125 s at, |NM_002213 |integrin, beta 5 Hs.13155 |NM 002213, 1.2
201124 _at, : AT.048423 A
214021 x at 1335208
RABGEF1 218310 _at NM_014504 |RAB guanine nucleotide Hs.530053 |NM_ 014504 | 1.2
exchange factor (GEF) 1
PBX1 205253 _at,21 | NM_002585 - | pre-B-cell leukemia Hs.493096 |NM_ 002585, (1.2
2148 at A transcription factor 1 AL049381
ZNF148 203318 s at |NM 021964 |zinc finger protein 148 (pHZ- |Hs.380334 NM_021964 {1.2
: 52) )
ZWINT 204026 _s_at |NM_0010054 |ZW10 interactor Hs.42650 |NM_007057 |0.66
13,NM_00100
5414,NM_007
037,
NM._032997
ZDHHC3 213675 _at- NM_016598 | zinc finger, ‘DHHC-type Hs.61430 |W61005 1.3
containing 3 :
CDCAR 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)
Ci8orfd 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 HsA42194 |NM_021928 {0.7
subunit 3 homolog (S.
cerevisiae)
CAND1 208839 _s_at |NM_018448 | cullin-associated and Hs.546407 |AL136810 |0.84




Hs.535586 CCNT2 204645_at NM 001241, cyclin 72 11s.292754 NM

001241 0.87 NM-_058241

NM

TFRC 207332 sat .NM_003234 transferrin
receg; %@%g%gpn) Hs.529618 N1\4_003234 0.63 HIRES 202095 s at
01

V4 FOA0343
saculoviral TAP repeat- 115.514527 NM 00116807 2707340

GALmeONtAMIBG:R (SHEwRYIN) Géné bés‘?ilsﬂ'onooj- 1 igenb = MOther— Expressio
206288 _at|Nit\r 1DO5028<protein geranylgeranyltransferasastypeibhgta  |n Fold
subunit 11s.254006 NM 005023 | 0.8 USP14 201672_s_at NM_|@665$51 E;ig:;ce
ubiquitin specific peptidase Hs.464416 NM 005151 0.81 14 h
(tRNA-guahine bransglycosylas¢) PURA 204020 at NM 005859 relapse)
urine-rich|element binding protgisiddiis-44a2a 13F739943 LIVIANT
Q3293 safz il QOS5MA lecting Manross-Rintinged |1s528007 [NM 007279 |0.83
78,NM_00727 | RNA auxiliary factor 2
9
WDHD1 204728 s_at |NM_0010083 | WD repeat and BMG-box Hs.385998 |NM 007086 |0.73
96,NM_00708 | DNA binding protein 1
6
HEM1 209734 _at  |NM_005337 _|hematopoietic protein 1 Hs.182014. {BC001604  |0.9
RABEP1 214552 s at |NM_004703 |rabaptin, RAB GTPase Hs.551518 | AF098638 |0.84
binding effector protein 1
SYDE1 44702 _at NM_033025 | synapse defective 1, Rho Hs.528701 [R77097 1.1
GTPase, homolog 1 (C.
elegans)
WEDC1 219478 at  |NM_021197 |WAP four-disulfide core Hs.36688 |NM 021197 |1.2
domain 1
TBX2 40560 _at NM_005994 | T-box?2 Hs.531085 {U28049 1.1
GART 210005_at NM 000819, phosphoribosylglycinamide | Hs.473648 |D32051 0.84
NM_175085 | formyltransferase,
. phosphoribosylglycinamide
synthetase,
phosphoribosylaminoimidazol
¢ synthetase
H2A¥Z 213911_s_at, |{NM_002106 |H2A histone family, member |{Hs.119192 BF718636, 0.8
200853 _at zZ NM_ 002106
CD7 21455] s at |[NM_006137 |CD7 antigen (p4l) Hs.36972 |NM_006137 |0.8
ELOVLé6 210868 s _at |NM_024090 |ELOVL family member 6, Hs.412939 |BC001305  |0.81
elongation of long chain fatty
acids (FEN1/Elo2,
SUR4/Elo3-like, yeast)
CACNB3 34726 _at NM_000725 |calcium channel, voltage- Hs.250712 1007139 1.2
dependent, beta 3 subunit
TAP1 202307_s at {NM_000593 | transporter 1, ATP-binding | Hs.352018 |NM_000593 |0.68
. | cassette, sub-family B
(MDR/TAP)
NUPS8 210793_s at |NM_005387, |nucieoporin 98kDa Hs.524750 |U41815 0.75
NM_016320,
NM_139131,
NM_ 139132
CHAF1A 214426 x at, [NM_005483 | chromatin assembly factor 1, |Hs.79018 BF062223, 10.83
203976 s at subunit A (p150) NM_005483
EPASI 200878 at  |NM_001430 |endothelial PAS domain Hs.468410 | AF052094 1.3
protein 1
RNGTT 204207 s _at |NM_003800 |RNA guanylyliransferase and |Hs.127219 |AB012142 0.8
S'-phosphatase
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Hs.465295 NM 005570, 0.82 203294 sat
209076_s_at NM 019613 WDRA45-like Hs.201390 8C000974 0.82 SOCD

213%@?%%%‘900337, sarcoglycan, delta (351cDa 1108720y,
1

4 dystrophiu-associated giycoprotein)

1.2

LRP8 2

D097716 WDRA451

282 at

s

NSO 1 80wt er ﬁ&}éc{ipor)m (G b@cﬁ;ﬂiﬂx@37 N IV! %@% _ o Expressio
54,XM_00488x&eeptorretated protein 8, 1, apolipppretein ¢F@e&ptor n Fold
NM 017522,  NM| 033300 |TGA4 205885_s_at NM 000885istegrin, g;ﬁij:;ce
alpha 4 (antigen Hs.555880 L12002 0.74 CDA49D, alpha 4 subunit of |,
VLA-4 receptor) relapse)

KLF7 204334 _at NM_003709 | Kruppel-like factor 7 Hs.471221 | AA488672 |1.1

(ubiquitous)
Chorfl6 219023_at  |NM_018569 |chromosome 4 openreading | Hs.435991 NM_018569 10.77
frame 16

YBX2 219704_at |NM_015982 |Y box binding protein 2 Hs.380691 |NM_015982 |0.75

VD 216958 s at |NM_002225 |isovaleryl Coenzyme A Hs.513646 | AX022777 ]0.81

dehydrogenase

PEG3 209242 _at  |NM_006210 |paternally expressed 3 Hs.201776 |AL042588 [1.2'

FBXL14 213145_at  |NML 152441 |F-box and leucine-rich repeat |Hs.367956 |BF001666 |0.83

protein 14
TMEPAI 217875_s_at |NM_020182, |transmembrane, prostate Hs.517155 |NM 020182 |14
NM_199169, |androgen induced RNA
NM_199170,
NM_199171
RNF138 218738_s at |NM_016271, |ring finger protein 138 Hs.302408, |[NM_016271 |0.82
NM_198128 Hs.501040
DNMIL 203105_s_at {NM_005690, |dynamin 1-like Hs.550499 [NM_012062 |0.87
NM_012062,
NM_012063
LHCGR 215306 _at NM_000233 |luteinizing Hs.468490 | AL049443 1.3
hormone/choriogonadotropin
receptor
SOCSs6 214462 at, |NM_004232 |suppressor of cytokine Hs.591068 |NM_004232, | 0.85
206020 _at signaling 6 (SOCS6) NM_016387 v
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_198718,
NM_198717,
NM_198718,
NM_198719,
NM_198720
M1181 200723 s_at |NM_005898, |membrane component, Hs.471818 |NM_005898 0.9
NM_ 203364 | chromosome 11, surface
marker 1
RFC5 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

MOBKI1B 201298 s at |NM 018221 |MOBI, Mps One Binder Hs.196437 |BC003398 |0.84

kinase activator-like 1B :
(yeast)
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WO 2007/073220PCI/N 220061000343 Gene Symbol Affymetrix Prc_)b(_a
IDs Refseq Access. Gene Description Unigene Access. Other Genbimic

sat

Acc io n Fold Difference (relapse/ non- relapse) B
m%@%ggﬁ BUI33 budding uninhibited by 418533 NM 08

:

B3 201458

y5§260 %00343

@3 MMbdDO0 Zimigiagzoles ! QQPion ° (yeast) nigont | Ny 1258 Expressio
sat NM_ 03124 kinestrfamily member 18A Hs 30105284 03t2:b410.83 5 Fold
FKBP9 212169 at NJVI_007270 F10506 binding protein 9,63 kpegess. g;g;{fye
Hs.103934|AL050187 1.2 ATF6 217550_at NM 007348 activating non-

transcription factor Hs.492740 AA576497 6 TMERSF11A 207037_at refapse)

HNI209 3839 tiepior mebilaivdactoryeoeptapswperfamiljamembertilo 827 |0.73

IMPK®: activaiossHs:2 (40445 Q03830868 ARS8 8 r001003  |0.62
KIAAQ8411%7426 AA845355 0OFGFER2:30960&saiNM 003238

Srahsformiri§“grtwen fABtOP 16tq @rdlisnlBISABoMAE 1 S4is sh4BGEG 005086 | 1.6
201125 sl at associated gene) "

AP2BI 1200615 at |NM_0010300 | adaptor-related protein Hs.514819 |AL567295 |0.77

06,NM_00128 | complex 2, beta 1 subunit Co
2
ETF4A1 201530_x_at, 'NM_001416 |eukaryotic translation Hs.129673 (NM_001416, | 0.79
. 214805_at ’ initiation factor 44, isoform 1 u79273
DEPDCI1 220295 x_at |\NM_017779 | DEP domain containing 1~ |Hs.445098 |NM_017779 |0.66
AGPATS 218096_at  |NM_018361 | I-acylglycerol-3-phosphate | Hs.490899 NM_018361 |0.68
O-acyltransferase 5
(lysophosphatidic acid
_ acyltransferase, epsilon)
HNRPDL 201993 x at |NM_005463, |heterogeneous nuclear Hs.527105 [NM. 005463 |0.86
NM_031372 {ribonucleoprotein D-like

GBP1 1202270_at NM_002053 | guanylate binding protein 1, |Hs.62661, |NM_002053 |{0.61

interferon-inducible, 67kDa | Hs.443527

AMIGO2 222108 _at NM 181847 |adhesion molecule with Ig- Hs.121520 |AC004010 {1.6

like domain 2
XPO7 208459 s at |NM_ 015024 |exportin7 Hs.172685 |NM_015024 10.78
PAWR 204005 s_at |[NM_002583 |PRKC, apoptosis, WT1, Hs.406074 |NM_002583 |0.71
' regulator A

NARS 200027 at |NM_004539 |asparaginyl-tRNA synthetase |Hs.465224 |NM_004539 |0.84

CENPA 204962_s_at (NM_00180% |centromere protein A, 17kDa | Hs.1594 NM_001809 |0.69

KIF15 219306_at NM_020242 |kinesin family member 15 Hs.307529 |NM_020242 |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 | AL0O44018 13

preferred translocation partoer
in lipoma
BRRN1 212949 at  |NM_015341 |barren homolog (Drosophila) |Hs.308045 |D38553 0.76
Csorfa 48031 r at |NM_016348, |chromosome 5 openreading |Hs.519694 |H93077 12
NM_032385 | frame 4 ,

UBAP] 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 |1.2

endophilin B1

CDKNI1C 213182 x_at |[NM_000076 |cyclin-dependent kinase Hs.106070 | R78668 14

inhibitor 1C (p57, Kip2)

MCM10 220651_s at |[NM_018518, |MCM10 minichromosome Hs.198363 |NM_018518 -1 0.74

NM_182751 | maintenance deficient 10 (S.
cerevisiae)
KIAAQ265 209254 at NM 014997 |KIAA0265 protein Hs.520710 | AI808625 1.2
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1NM 002213 integin, betas Hs.13155 NM 002213, 1.2 201124 _at,

A1L048423 A 214021 x at
 Dijcleotide exchange factor (OFF) 1 Hs.53005
1.2 PBX1 205253 at,21 NM 002585 pre-B-cell leukemia Hs.

RA

1335208 RABGEF1 218310 at NM 014504

S

@O258601 L 2413148 atirtrapscripticndaeierdon ALO4938 14 her Expressio
203318_s | EeMs021964vinc finger protein 148 (pHZ Ne:3803Bnbank n Fold
NM_021964 1.2 52) ZWINT[204026_s_at NM 0010054 Z\Wderess- (r;ﬁf:;ce
iuteractor 1is.42650 NM 007057, 0.66 13,NM 00100 5414,NM 007 |,
Q57 - ' relapse)

BUBI1 209642 at |NM_004336 |BUBI budding uninhibited by | Hs.469649 | AF043294 | 0.68

benzimidazoles 1 homolog
(yeast)

LGALS3BP  |200923_at |NM_005567 |lectin, galactoside-binding, |Hs.514535 |NM_005567 |0.8

soluble, 3 binding protein '

NCAPD2 201774 s_at |[NM_014865 [non-SMC condensin I Hs.5719 |AK022511 |0.73

complex, subunit D2

CD86 205686_s_at |NM_006889, |CD86 antigen (CD28 antigen |Hs.171182 NM_006889 10.88

) NM_175862 |ligand 2, B7-2 antigen)
Cl60rf30 219315_s_at |NM_024600 |chromosome 16 open reading |Hs.459652 |NM_024600 |1.2
frame 30 .
RBBP8 203344 _s_at |NM_0028%4, | retinoblastoma binding Hs.546282 |NM. 002894 |0.79
NM_203291, |protein 8
NM_203292

FEMI1C 213341 _at NM_020177 |fem-1 homolog ¢ (C.elegans) |Hs.47367 |AI862658 0.82

NUP160 214962 s at |NM_015231 |mucleoporin 160kDa Hs.372099 | AKX 026236 ~ 10.84

VAMP4 213480 _at NM_003762, |vesicle-associated membrane |Hs.6651 AF052100 1.1

NM_201994 |protein 4
COorf76 218979 at NM_024945 | chromosome 9 open reading | Hs.284137 NM_024945 (0.8
frame 76
DHX15 201386_s at |NM 001358 |DEAH (Asp-Glu-Ala-His) Hs.5683 |AF279891 10.83
box polypeptide 15
RIG 221127 s at regulated in glioma Hs.292156 |NM 006394 1.2
HBPI 209102_s_at |NM_012257 |HMG-box transcription factor | Hs.162032 | AF019214 1.2
1
ABCE1 201873_s_at, |NM_002940 |ATP-binding cassette, sub- | Hs.12013 NM._002940, | 0.79
201872 s_at family E (OABP), member 1 AlI002002
PPA2 220741_s_at |NM_006903, |pyrophosphatase (inorganic) 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  10.85

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 |ABO11446 10.71

FAMG64A 221591 s at |NM 019013 | family with sequence Hs.404323 |BC005004 . | 0.8

similarity 64, member A
TAP2 11204770 _at NM_000544, |transporter 2, ATP-binding | Hs.502 NM_ 000544 | 0.82
NM_018833 | cassette, sub-family B
(MDR/TAP)
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NM 032997

ZDETIC3 213675 at NM 016598 zinc finger,DIRIC-type

containing 3 Hs.61430 W61005 11.3 CDCAS8 221520sat NM 018101 cell
division cycle associated 11s.524571 B0001651 0.76 8 CUTL1

o

2147%328RiNF801913 cut-like 1, CCAAT IdsA38974 BEO46§§I”1'~’§°‘“’/“"0343

1 Qnrf
M L3500 ISRIACERENE PrOEE ., pN 8 1552(Pr IZ Et% ' Wg Aforessio
219311 _atf Mk 102489@:chromosome 18 open reading bg,gp i
N14_0248P90.73 TYNDC 209476 at NM 030755 tbloredoxm domain Differen/ce
—. . 1
containing|Els.125221 AL0O800800.75 POLEZ2 205909 . _02692 gsnf‘l’se
olymerasge (DNA directed), epsilon 2 (p59 subunit) H3.1_6_277 NM . relapse)
BOP6E2 0.13BPCSB 2ba8isswt Mivbe.ddSR8rsloNal PERUGARE (SMRES: |12
subunit 3 homolog (SN¥EPEASIaEpFsElC.B94 NM 021928 0,7 CAND 1
208839 |-at N 01804 Ailin associated and Fls.546407 ALL368100.84
AN 2007/575529P CINS 2506/ ggg;s @urie Siyaibol | All§iTeiimrater Ing 1
H A Nacerintl
Y AN R B e r e high-mobility group box 2 | Hs.434953 | BC000S03  |0.76
CDC2 203214_x_at |NM_001786, |cell division cycle 2, G1to S |Hs.334562 NM_001786 |0.72
NM_033379 |and G2to M -
RIF1 214700_x at |NM 018151 |RAP1 interacting factor Hs.536537 | AK000323 |0.84
homolog (yeast)
TCF7L2 216511_s at |NM_030756 |transcription factor 7-like 2  |Hs.501080 | AJ270770  |0.8
(T~cell specific, HMG-box) ’
KIF11 204444 _at NM_004523  |kinesin family member 11 Hs.8878 NM_004523 |0.68
TTC19 217964 at NM_017775 |tetratricopeptide repeat Hs.462316 |{NM_017775 |0.67
domain 19
MDS032 221706_s_at |NM_ 018467 |uncharacterized Hs.16187 |BCO006005 |12
hematopoietic
stem/progenitor cells protein
MDS032
PSMA3 201532 at NM_002788, | proteasome (prosome, Hs.531089 |[NM_002788 |0.76
NM_152132 | macropain) subunit, alpha
type, 3
PDGFA 205463 s at platelet-derived growth factor | Hs.376032, NM_002607 {1.3
alpha polypeptide Hs.521331
GTF2H2 221540_x_at |NM_001515 |general transcription factor Hs.191356, | AFO78847 [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 ’
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-vofl 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
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 interacting
protein 1
PPMID 204566 _at NM_003620 | protein phosphatase 1D Hs.286073 |NM_003620 |0.88
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Unigene Access. Other Gonbank Access. Expressio n Fold Difference

(relapse/ non- relapse)

78,E100 00753

9

204728 sat N

neddylation-dissociated 1 U2AF2 218381_s_at

A (RNL12) small nuclear H5528007 NE4_OO7N%|Z198%f8% 000343
RNA auxiliary factor 2 B 665?%

ENByrepes
96,NM_00
hematopoietic protei
N70_0047

OB BNA

ARl M&thgx 115
ghing prof
1ils.1820
03 rabaptin, RAB GT

382993 MM _007036
einl 6
14 130001604 0.9 RA
Pase binding effector

@n{géne

BIEM1 20834 at
BBP 12
brotein 1

Other
NM-O0533 4
145592 s aPifference
Hs.55151§%%/

Expressio
Fold

on~

F098638 0.84 SYDEI 44702 at NM 033025 synapse¢ defective |, relapse)
Rho'18.52870 | R77(097  GTPpseyiomblegitClrelegans) WFDC 1
NM 021107 _|isoform .

FLI22471 — |218175_at  |NM 025140 |NA Hs.114111 |NM_025140 |1.2

ZBTB20 205383_s_at |NM_015642 |zinc finger and BTB domain |Hs.122417 |NM 015642 | 1.4
containing 20

RRM2 209773_s_at |NM_001034 |ribomucleotide reductase M2 |Hs.226390 | BC001886 | 0.69
polypeptide )

Table 2: Markers with expression correlating to that of the 22 genes from NZ

signature.
5
Gene Symbol | Affymetrix | Refseq Access | Gene Description Unigene Genbank Expression
Probe IDs ’ Access Access Fold
Difference
(relapse/
nop-
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 [, E
K-ALPHA-1  201090_x_at {NM_006082 |alpha tubulin Hs.524390 |NM_006082 |0.87
PSMAS 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 |EBNAl 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 |E2L6
LAPTMS5 201720_s_at |NM_ 006762 |lysosomal associated Hs.371021 | AI589086 0.89
multispanning membrane
protein 5
CTSL 202087 _s:at |NM_001912, |cathepsinl Hs.418123 |NM 001912 [0.97
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WAP four-disulfide core domain | Hs.36688 NIvf 021197 1.2 1TBX?2
40560 _at NM 005994 T-box 2 Hs.531085 U28049 1 GART 210005 _at NM

000819, hos@oribosylglycinamide Hs.473648 D32051 0'84PC|'\II/II\\I/IZ|,ZZ(}56%%053 43
foma‘?l/ﬁr%lﬂrg% de, phosphoribosylglycinamide syuthetase,

3 4 SALmZ D1 D04 +. MNAA
ahospherbesylRmINOINRNaZ0l e SYIPEIARG, HZAEZ[2E391 T s gt N Expression
002106 H2Achigtene family, member 18.119192 13E758836, Olfccess  [Told
200853 att Z NM_002106 0137 214551 s _at NM 006137 CO7 antigen ?d;feren/ce

- - A reiapse
(p41) Hs.36972 NM 006137 0.8|ELOVL6 210868 _s_at NM 024090 mm_!’
ELOVL family member 6, elongation of long chain fatty acids (FEM/812, | eiapse)
SURA4/E103-liice, yeast) Ise4d 2939 BO001305 0.8T CACNB3 34726_at
dikr1_00072beAlCIHMGNRRRST- Vi&&g@ﬁ@s&ﬁ%?&%ﬂ‘ v ‘1‘31“5536%&‘,” Hbozlﬁas 0.69
18.250712 U07139 1.2 TAP1 202a8#asnak:diys009593Uaasporter 1,
ATRbindingasseitevauddmily.BHe332R18, ML OFREIZH B8y cos201 001
(MDR/TAR) NUP98 210793 sainiNt 605887, nucleoporin 981/Da
QOS24 75020048845 ONFD 004701 | cyclin B2 Hs.194698 |NM_004701 |0.83
GBP2 202748 at  |NM_004120 |gnanylate binding protein 2, | Hs.386567 |NM_004120 |0.87
’ interferon-inducible
CDC20 202870_s at |NM_001255 | CDC20 cell division cycle 20 | Hs.524947 |NM_001255 |0.78
: homolog (S. cerevisiae)
HATI 203138_at. |NM_0010330 |histone acetyltransferase | | Hs.470611 NM_003642 {0.95
85,NM_00364
2
SPAGS 203145_at  |NM 006461 |sperm associated antigen 5 |Hs.514033 |NM_006461 | 0.87
RFC5 203209_at  |NM_007370, |replication factor C (activator | Hs.506989 |BC001866 |0.79
NM_181578 |1) 5, 36.5kDa
MYCBP 203360_s at |[NM_012333 |c-myc binding protein Hs.370040 | D50692 1
BUBIB 203755_at  |NM_001211 |BUBI budding uninhibited by | Hs.36708 |NM 001211 |0.85
. benzimidazoles 1 homolog
beta (yeast)
SLA 203761 _at  |NM_006748 | Src-like-adaptor Hs.75367 |NM_006748 |0.97
VRK1 203856_at  |NM_003384 |vaccinia related kinase 1 Hs.422662 |NM_003384 |0.72
PIK3CD 203879 _at |NM_005026 |phosphoinositide-3-kinase, Hs.518451 |U86453 0.99
catalytic, delta polypeptide
HLA-DMB  |203932 at |NM_002118 |major histocompatibility Hs.1162  |NM_002118 |0.82
complex, class II, DM beta
TRIP13 204033_at | NM_004237 | thyroid hormone receptor Hs.436187 |NM_004237 |0.78
. interactor 13
RARRES3 204070_at  |NM_004585 | retinoic acid receptor Hs.17466 |NM_004585 |0.96
responder (tazarotene
induced) 3
CKS2 204170_s_at |NM_001827 |CDC28 protein kinase Hs.83758 |NM_001827 (0.8
regulatory subunit 2
APOBEC3G  |204205_at |NM_021822 |apolipoprotein B mRNA Hs.474853 |NM_021822 |0.74
editing enzyme, catalytic
polypeptide-like 3G
PSMRB9 204279_at  |NM_002800, |proteasome (prosome, Hs.381081 | NM_002800 [0.63
NM_148954 | macropain) subunit, beta type,
9 (large multifunctional
peptidase 2)
FUSIP] 204299 _at  |NM_054016 |FUS interacting protein Hs.3530  |NM_021993 |0.9
(serine/arginine~rich) 1
SELL 204563_at  |NM_000655 |selectin L (Iymphocyte Hs.82848 |NM_000655 |0.88
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. NE/1_016320,

NM_139131,

NM 139132

CHAP IA

214426 x_at, NM _005483 chromatin assembly factor 1, 1-1s.79018
8E062223, 0.83 203976_s_at subunit A (p150) NM 005483 EPASI
2008‘?%1%?(”&7&%2001430 endothelial PAS domain protein | Hs. BEBALEP06/000343

NLA

ras

I Cll quw 3O

o
ééx'x_e(é?xé&?q' J& Gt IRerUeal' ccess: Gene \Iégclz uwoouu o %uau Iyl Expression
o B3T3 AAROLP B G B B “phosphatase  WOBHE71073538PC Lo
1INZ20061000343 Gene Symbol Affymetrix Probe ID$ Refseq|Access. | Difference
Gene Description Unigene Access. Other Genbank Access. EXpressio n S;lfpse/
Fold Difference (relapse/ MR- relapse) ICLF7 204334 at NM 00370;9,~ relapse)
Kruppel-like factor 7 [Is.471221 ARG Rehed) (umqiwaS) C4orf16
An 1 16
023 _a M G B3R B ORI A e Teading frame d NM_012242 |0.95
(Xenopus laevis)
KIF23 204709 s_at {NM_004856, |kinesin family member 23 Hs.270845 |NM_004856 |0.9
NM_138555
TTK 204822 at  |NM_003318 |TTK protein kinase Hs.169840 |NM_003318 [0.8
ECGF1 204858_s_at |NM_001953 | endothelial cell growth factor |Hs.546251 NM_001953 {0.85
1 (platelet-derived) )
LCpr2 205269_at, |NM_005565 |lymphocyte cytosolic protein |Hs.304475 Al123251,N [0.91
205270 s at 2 (SH2 domain containing M _005565
leukocyte protein of 76kDa) :
BTN2A2 . 205298_s at \NM_006995, |butyrophilin, subfamily 2, Hs.373938 | W58757 0.94
NM_181531 |member A2
BMP3 205431_s_at |NM_021073 |bone morphogenetic protein 5 | Hs.296648 |NM_021073 |0.9
GZMA 205488 _at |NM_006144 | granzyme A (granzyme 1,  |Hs.90708 |NM_006144 |0.68
cytotoxic T-lymphocyte- :
associated serine esterase 3)
SMURF2 205596_s_at |NM_022739 | SMAD specific E3 ubiquitin |Hs.515011 | AY014180 |1 )
protein ligase 2 .
CD8A 205758 at NM_001768, |CDS antigen, alpha Hs.85258 | AWO006735 10.78
NM_171827 |polypeptide (p32)
CD2 205831 at | NM_001767 |CD2 antigen (p30), sheepred |Hs.523500 |NM 001767 |0.87
: blood cell receptor
JAR2 205842 s at |NM_004972 | Janus kinase 2 (a protein Hs.434374 | AF001362 |0.86
tyrosine kinase)
UBD 205890_s_at |NM_006398 |ubiquitin D Hs.44532 |NM_006398 |0.41
ADHIC 206262_at NM_000669 |alcohol dehydrogenase 1C Hs.2523 NM_000669 | 0.33
(class T), gamma polypeptide
AIM2 206513 _at NM_004833 |absent in melanoma 2 Hs.281898 |NM 004833 {0.91
SI 206664 _at NM_001041 |sucrase-isomaltase (alpha- Hs.429596 |NM_001041 |0.39
glucosidase)
NAT2 206797_at  |NM_000015 |N-acetyltransferase 2 Hs2 NM_ 000015 |0.82
(arylamine N~
acetyltransferase)
SP110 208012_x_at |NM_004509, |SP110 nuclear body protein | Hs.145150 |NM_004509 |0.95
: NM_004510, .
NM_080424
PRDX1 208680 _at |NM_002574, |peroxiredoxin 1 Hs.180909 |1.19184 1
NM_ 181696,
NM_181697
PSMA6 208805 _at NM_002791 | proteasome (prosome, Hs.446260 |BC002979 |0.87
macropain) subunit, alpha
type, 6
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14s5.435991 N14 018569 0.77 YBX2 219704 _at NM 015982 Y box
binding protein 2 Hs.380691 NM 015982 0.75 FVD 216958 sat NM
002225 |sovaler¥l Coenzyme A dehyrbigenase Hs.513646 AK022777 0.81

PE0Y93Y34524

NM_006210 paternally expressed 3 Iis. 201 7Fg/NZ20061000343

a A a-rick
&%@8 ;sférgeté&(l- HRefs xecens | @Ene fyes 8 gxgl F-box %‘i teuici Ge @fﬂﬁ;&/l Expression
repeat profeiselids-M 367956 BF001666 0.83 TMEPA| 217875 5 o
020182, transmembrane, prostate Hs 517155 NM 020182 1.4 Differex;ce
NM_199169, androgen induced|RNA  NM 199170, NM-_199171 ](;:nfpse
RNF138 218738 sat NM 016271, ring finger protein 138 Hs.302408, NM relapse)
1916271 0.8i08084M 2:9882805k43. eI 4G, PINMTL: 2R 102 SEL VPRS0 5
dymmin 14like protein 16
PPIG 208995 _s at |NM_004792 |peptidyl-prolyl isomerase G |Hs.470544 | U40763 0.98
. (cyclophilin G) '
KIF2C 209408 _at, |NM_006845 |kinesin family member 2C Hs.69360 |U63743, 0.75
211519 s at AY026505
APOLI 209546_s_at |NM_003661, |apolipoproteinL, 1 Hs.114309 |AF323540 |0.98
‘ NM_145343, :
NM_145344 ,
CD74 209619 _at NM_0010251 |CD74 antigen (invariant Hs.436568 |K01144 0.76
58,NM_00102 | polypeptide of major
S5159,NM_004 | histocompatibility complex,
355 class IT antigen-associated)
HMMR 209709_s at |NM_012484, |hyaluronan-mediated motility |Hs.72550 |U29343 0.84
NM_012485  |receptor (RHAMM)
CDKN3 1209714 _s_at [NM_005192 cyclin-dependent kinase Hs.84113 |AF213033 |0.71
inhibitor 3 (CDK2-associated
dual specificity phosphatase)
BUB3 209974_s_at |NM_0010077 |BUB3 budding uninhibited by | Hs.418533 | AF047473 0.84
93,NM_00472 | benzimidazoles 3 homolog
5 (yeast)
SOCS1 210001 _s at |NM_003745 |suppressor of cytokine Hs.50640 |AB005043 |0.93
_ signaling 1
CD3z 210031_at NM 000734, |CD3Z antigen, zeta Hs.156445 |J04132 0.87
NM_198053 | polypeptide (TiT3 complex)
CACYBP 210691_s_at |NM._0010072 |calcyclin binding protein Hs.508524 | AF275803 0.97
14,NM_01441
2 -
HLA-DRA  |210982_s at |NM_019111 |major histocompatibility Hs.520048 | M60333 0.74
complex, class II, DR alpha
NEK2 211080_s_at |NM_002497 |NIMA (never in mitosis gene |Hs.153704 |Z25425 0.77
a)-related kinase 2 -
NF2 211091 s at \NM 000268, |neurofibromin 2 (bilateral Hs.187898 |AF122828 10.96
NM_016418, |acoustic neuroma)
NM_181825,
NM_181826,
NM_181827,
NM_181828,
NM. 181829,
NM_181830,
NM_181831,
NM_181832,
NM_ 181833,
NM_181834,
NM_181835
FYB 211795 _s at |NM_001465, |FYN binding protein (FYB- |Hs.370503 |AF198052 |0.83
© |NM_199335 [120/130)

34



Hs.550499 NM 012062 0.87 NM-012062,

NM 012063

LHCGR

215306_at NM 000233 haeinizing hormone/choriogonadotropin receptor
Hs.468490, AL049443 SOCS6 214462 at, NN4_004232 suppressor of

; . . P /800343
oytolcine Hs.567068 NM 004232, 0.85 206020 _at signaling™s {SGES6]
OISy b6 30y kel 301 Ao | @Y IO AR O CENtrospmal pr &%@5 Expression
3501cDa histd3845 AW299294 1.3 PTGER3 210374 axceat, NM L0957 | 5oiq
prostaglandin E receptor 3 Hs.445000 D38300, 1.1 21083 | s|at NM ﬁéﬁ‘;ffﬁw
198712, (subtype BPS) L27489 NM 198713, NM 198714, NM o
198715, NM98716, relapse)
HLA-DPA1 211991 s at |NM_033554 |major histocompatibility Hs.347270 |M27487 0.75
. |complex, class II, DP alpha 1
PTPRC 212587 s at, |NM_002838, |protein tyrosine phosphatase, |Hs.192039 AlI809341,Y {0.77
212588 at NM_080921, !|receptor type, C 00062
i NM_080922,
NM_080923
SP3 213168_at | NM _0010173 |Sp3 transcription factor Hs.531587 |AU145005 10.98
' 71,NM_00311
1 .
ITGAL 213475 _s_at {NM_002209 |integrin, alpha L. (anﬁgen Hs.174103 | AC002310 10.85
, CD11A (p180), lymphocyte
function-associated antigen 1,
alpha polypeptide)
RAC2 213603_s at [NM_002872 |ras-related C3 botulimum Hs.517601 |BE138888 10.92
toxin substrate 2 (tho family,
small GTP binding protein
" Rac2)
DNAZL 213647 at DNA2 DNA replication Hs.532446 |D42046 0.87
helicase 2-like (yeast)
TRAF3IP3 213888 s at {NM_025228 |TRAF3 interacting protein 3 | Hs.147434 | AL022398 0.836
NKG7 213915_at NM_005601 | natural killer cell group 7 Hs.10306 |NM_005601 {0.72
sequence
SFRS7 214141 x at |NM_0010316 | splicing factor, Hs.309090 | BF033354 0.88
84,NM_00627 | arginine/serine-rich 7, 35kDa
6
ZGl6 214142 at NM_152338 |zymogen granule protein 16 | Hs.184507 | A1732905 0.18
PRF1 214617 _at NM_005041 |perforin 1 (pore forming Hs.2200 AJ445650 0.81
protein)

JCCNB1 214710_s at |NM_031966 |cyclinB1 ' Hs.23960 |BE407516 0.63
KIAA0907 214995 _s_at |NM 014949 |KIAA0907 Hs.24656 |BF508948 0.82
GTSEl 215942 s at |NM_016426 |G-2 and S-phase expressed 1 | Hs.3861 89, | BF973178 0.86

Hs.475140
HMGB3 216548 x at |NM_005342 |high-mobility groupbox3  |Hs.19114 |ALO049709 |0.97
HLA-DMA 217478 _s_at |NM_006120 |major histocompatibility Hs.351279 | X76775 0.8
: complex, class II, DM alpha
C200rf45 217851 s at |NM_016045 | chromosome 20 open reading |Hs.3945 NM_016045 |1.1
frame 45
MRPL42 217919 s at |NM_ 014050, |mitochondrial ribosomal Hs.199579 |BE782148 [0.79
NM_172177, |protein 142
NM_172178
NUSAP1 218039 at, | NM_016359, |nucleolar and spindle Hs.511093 |NM_016359, {0.92
219978 s at {NM 018454 | associated protein 1 NM_018454
TMEM48 218073 s at |NM_018087 |transmembrane protein 48 Hs.476525 |NM_018087 |0.71
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NM 198717,

NM-_198718,
200723 _s_at NM 005898 membrane component, Hs.471818 NM 005898

0.9 NM 203364 chromosome 11, surface marker |

NM_198719,

NM 198720

M11S1

RECS5 203210_s_at

NM 37 %7488 lication factor C (activator Hs.506989 NM 0072745 §2pes/000343

- 4 OO0 ANl NaYal 1041
&M %@&7 gf)némféb :i@fg@g AckY (éenéejﬂésyc%?ﬁﬂﬁdl A UULI:'JUE%XBK| %@ﬁ%@ Expression
indoleaminespymsle 2,3 dioxygenase 113.840 M3445:>A 4G Kl/ Fold
212619 at NM 015257 NA 115.533787 AW205215 0.77 MOBK1B . Diil’fcren/ce
201298_s_at NM_018221 MOBI1, Mps One Binder kinase activator-like g:nfpse
1B 1-15.196437 BC0O03398 0.84| (yeast) relapse)
DHX40 218277 s at |NM_024612 |DEAH (Asp-Glu-Ala-His) Hs.20403 |NM 024612 |1.1
box polypeptide 40 v
NFS1 218455_at  |NM_021100, |NFSI nitrogen fixation 1 (5. |Hs.194692 |NM_021100 |1
NM_181679 | cerevisiag)
Clorf3 218542 at NM_018131 | chromosome 10 openreading |Hs.14559 |NM 018131 |0.77
frame 3 '
NCAPG 218663 _at NM_022346 |non-SMC condensin I Hs.446201, |NM_022346 |0.73
complex, subuuit G Hs.479270
FBXO05 218875_s at |NM 012177 |F-box protein 5 Hs.520506 |NM_012177 |0.89
SLAMFSg 219385 at NM_020125 | SLAM family member 8 Hs.438683 NMH_OZOIZS 0.94
CENPN 219555 s at |NM_ 018455 |centromere protein N Hs.283532 [NM_018455 |0.81
ATPI13A3 219558 at ATPase type 13A3 Hs.529609 |NM 024524 [0.75
ECT2 219787 s _at |NM_018098 |epithelial cell transforming Hs.518299 |NM_018098 {0.75
sequence 2 oncogene ‘
ASPM 219918 s at |NM_018136 | asp (abnormal spindle)-like, |Hs.121028 NM_018123 0.89
microcephaly associated
_ (Drosophila)
ZC3HAV1 220104 at NM_020119, |zinc fin ger CCCH-type, Hs.133512 |NM 020119 [0.93
NM_024625 |antiviral 1 ‘
CLEC2D 220132_s_at |NM_0010044 | C-type lectin superfamily 2, |Hs.268326 NM_013269 |0.91
19,NM_00100 | member D
4420,NM_013
269
MS4A12 220834 _at NM_ 017716 membrane-spanning 4~ Hs.272789 |NM 017716 |0.5
domains, subfamily A,
. member 12
Clorfil2 220840 s at {INM_018186 |chromosome ! openreading |Hs.443551 |NM_018186 |0.96
frame 112
TPRT 220865_s at |NM_014317 |trans-prenyltransferase Hs.555924 |NM 014317 |0.92
APOL3 221087 s_at |NM._014349, |apolipoprotein L3 Hs.474737 | NM_014349 |0.84
NM_030644,
NM_145639,
NM_145640,
NM_145641,
NM_145642
Cl4orfl56 221434 s at {NM 031210 |chromosome 14 openreading [Hs.324521 [NM_ 031210 |0.9
frame 156
YTHDF3 221749 at NM_152758 |YTH domain family, member | Hs.491861 |AU157915 |0.95
3
LOC146909 222039 at hypothetical protein Hs.135094 | AA292789 |0.83
LOCI146909
TRAFD1 35254 at NM_006700 | TRAF-type zinc finger Hs.5148 ABO07447  |0.9%
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WO 2007/073220PCT/NZ2006/000343 Gene Symbol Affymetrix Probe
IDs Refseq Access. Gene Description tinigene Access. Other Genbank

Access. Expressio n Fold Difference (relapse/ non" relapse) FLJ20273
2180%8 25"8&%&?\%?)19027 RNA-binding protein Hs.518727 NM 8$402%¢f/434

HABEISC PEE6S S aENYANE32L xagséamoxydwi-fﬁﬁz%g”“ dbans [ Exprovsion

dehydrogefasemshort chain Hs.438289 A1T001903 0. PN Access |Fold
204964 s |at NM 005086 sarcospan (Kias oncogene-|associated gene) |Difference
Hs.183428 NM 005086 1.6 AP2B1 200615_s_at NM 0010300 (relapse/
06,thil_00128 2 adaptor-related [protein complex 2, beta 1 subynit relapse)

115.5148109 AL567295 037 EIF4#d-2Qdmabhy% at, 2Z14805_at NM 001416

4-DO0L=2.0.

sSukary Ol ATATOMTBRIION TG A SRR S IS 129005 Woer o
001416, 1179273 0.79 DEPDClc2a02895 x_at NM 01///9 D omain

ronkaining| 1s34s.445008 dbdo01 ol Ri00.A&RA 15 Z1R0RG. ATNGIR36 4,
1-acylglycerol-3-phogphdfiViacykransierase 5 (lysophosphatidic acid

acyltransferase, epsilon) 11s.490899 NM 018361 0.68 IJNRPDL

. . ’ 72, ous nuclear
20198Kesal b OARAOS ﬁg%%%%ﬁ ,\?55%%95?&? %986 GBP1 202270_at NM

002053 gLy L T GRS R 1B LS RSP ROt 67k T i
Hs. 606 polifeni 35 2 k@D RS BY AMIG 0228240 8niaf M1 &8 ehes
adhesign Bﬁglﬁﬁélg%twwb%@ééil%@l%%a%rzak@%? %e%ll—'%‘nr%goq on tumour
samples using CCPM specific primers and probes; real-time gPCR on lymph node,
blood, serum, faecal, or urine samples using CCPM specific primers and probes;
enzyme-linked immunological assays (ELISA); immunohistochemistry using anti-
marker antibodies; and analysis of array or gPCR data using computers.
10
Other useful methods include northern blotting and in situ hybridization
(Parker and Barnes, Methods in Molecular Biology 106: 247-283 (1999)); RNase
protection assays (Hod, BioTechniques 13: 852-854 (1992)); reverse transcription
polymerase chain reaction (RT-PCR; Weis et al., Trends in Genetics 8 263-264
15 (1992)); serial analysis of gene expression (SAGE; Velculescu et.al., Science 270:
484-487 (1995); and Velculescu et al., Cell 83: 243-51 (1997)), MassARRAY
technology (Sequenom, San Diego, CA), and gene expression analysis by maséively
parallel signature sequencing (MPSS; Brenner et al., Nature Biotechnology 18: 630-
634 (2000)). Alternatively, antibodies may be employed that can recognize specific
20 complexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid
duplexes or DNA-polypeptide duplexes.

Primary data can be collected and fold change analysis can be performed, for

example, by comparison of marker expression levels in tumour tissue and non-tumour
25 tissue; by comparison of marker expression levels to levels determined in recurring
tumours and non-recurring tumours; by comparison of marker expression levels to

levels determined in tumours with or without metastasis; by comparisén of marker
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1.6 07 208459 _s_at N7Y1_015024 exportin 7 Hs.172685 NM _015024
0.78 PAWR 204005_s_at NM 002583 PRKC, apoptosis, WTI, regulator
Hs.406074 NM 002583 0.71 NARS 200027_at NM_004539
YOAPAGTAARNA synthetase 115.465224 NM 004539 0.84FEEREA6/000343

: rotein A, 171cDa NM 020242Ikinesin
a9 O00RSLEOHIel AR Ar BN 2 e
KERES FEBIsEsian leypls-t dopela atptermingd 0n4808 Witk Hiijeepriteits of
Pl SR Bl B MO e
i ini ranslocation par 1 .
R o T Ao masers
CENibEbgh ey 4528080 4EcDABE5KPEBBROVIAABkssiah MAREE3AR NN

Q3383 FHRme ingi 9694 1193077 1.2
SOMES RPENS gl frame 4_ Hs.51 .
tJBA§I%6270_at l\iI}PM O%gaS%S u |ciumn associated protein 1 115.268963

AL039447 1.1 S1-13GL131 209090sat NM 016009 SH3-domain
SRiadiberadepiliaiby! Ha 13630 AR L2 GPENIG 2131B2xah
ch%Pa?%a?k%%L‘ugggg % edgglrtcilélrlrlla%%aredictive‘model that is to be applied. The )
threshold is generally set to achieve the highest sensitivity and selectivity with the
lowest error rate, although variations may be desirable for a particular clinical -
situation. The desired threshold is determined by analysing a population of sufficient
size taking into account the statistical variability of any predictive model and is
calculated from the size of the sample used to produce the predictive model. The
same applies for the determination of a threshold for concluding that expression is
decreased. It can be appreciated that other thresholds, or methods for establishing a

threshold,for concluding that increased or decreased expression has occurred can be

selected without departing from the scope of this invention.

It is also possible that a prediction model may produce as it's output a numerical
value, for example a score, likelihood value or probability. In these instances, it is
possible to apply thresholds to the results produced by prediction models, and in these

cases similar principles apply as those used to set thresholds for expression values.

Once the expression level, or output of a prediction model, of a predictive signature in
a tumour sample has been obtained, the likelihood of the cancer recurring can then be

determined.

From the markers identified, prognostic signatures comprising one or more
CCPMs can be used to determine the prognosis of a cancer, by comparing the
expression level of the one or more markers to the disclosed prognostic signature. By
comparing the expression of one or more of the CCPMs in a tumour sample with the
disclosed prognostic signature, the likelihood of the cancer recurring can be

determined. The comparison of expression levels of the prognostic signature to
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make decisions about treatment, as well as decisions about their future and lifestyle
changes. Therefore, the invention also provides for a2 method esfablishing étreaMent
regime for a particular cancer based on the prognosis established by matching the
expression of the markers in a tumour sample with the differential expression

signature.

It will be appreciated that the marker selection, or construction of a prognostic
signature, does not have to be restricted to the CCPMs disclosed in Tables 1,2,0r5,
herein, or the prognostic signatures disclosed in Tables 3,4, 84, 8B, and 9, but could
involve the use of one or more CCPMs from the disclosed signatures, or a new
signature may be established using CCPMs selected from the disclosed marker lists.
The requirement of any signature is that it predicts the likelihood of recurrence with

enough accuracy to assist a medical practitioner to establish a treatment regime.

Reverse Transcription PCR (RT-PCR)

Of the techniques lié,ted above,v the most sensitive and most flexible
quantitative method is RT-PCR, which can be used to compare RNA levels in
different sample populations, in normal and tumour tissues, with or without drug
treatment, to characterize patterns of expression, to discriminate between closely
related RNAs, and to analyze RNA structure.

For RT-PCR, the first step is the isolation of RNA from a target sample. The
starting material is typically total RNA isolated from human tumours or tumour cell
lines, and corresponding normal tissues or cell lines, respectively. RNA can be
isolated from a variety of samples, such as tumour samples from breast, lung, colon

(e.g., large bowel or small bowel), colorectal, gastric, esophageal, anal, rectal,
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The first step in gene expression profiling by RT-PCR is the reverse

transcription of the RNA template into cDNA, followed by its exponential
amplification in a PCR reaction. The two most commonly used reverse transcriptases
are avian myeloblastosis virus reverse transcriptase (AMV-RT) and Moloney murine
leukaemia virus reverse transcriptase MV-RT). The reverse transcription step is
typically primed using specific primers, random hexamers, or oligo-dT primers,
depending on the circumstances and the goal of expression profiling. For example,
extracted RNA can be reverse-transcribed using a GeneAmp RNA PCR kit (Perkin
Elmer, CA, USA), following the manufacturer's instructions. The derived ¢cDNA can

then be used as a template in the subsequent PCR reaction.

Although the PCR step can use a variety of thermostable DNA-dependent
DNA polymerases, it typically employs the Taq DNA polymerase, which has a 5'-3'
nuclease activity but lacks a 3'-5' proofreading endonuclease activity. Thus, TagMan
(9 PCR typically utilizes the 5' nuclease activity of Taq or Tth polymerase to
hydrolyze a hybridization probe bound to its target amplicon, but any enzyme with

equivalent 5' nuclease activity can be used.

Two oligonucleotide primers are used to generate an amplicon typical of a
PCR reaction. A third oligonucleotide, or probe, is designed to detect nucleotide
sequence located between the two PCR primers. The probe is non-extendible by Taq
DNA polymerase enzyme, and is labeled with a reporter fluorescent dye and a
quencher fluorescent dye. Any laser-induced emission from the reporter dye is
quenched by the quenching dye when the two dyes are located close together as they
are on the probe. During the amplification reacfion, the Tag DNA polymerase
enzyme cleaves the probe in a template-dependent manner. The resultant probe
fragments disassociate in solution, and signal from the released reporter dye is free

from the quenching effect of the second fluorophore. One molecule of reporter dye is
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fawhilysith seqeacesirmitasity fomRmkacATIRAMBIRAREAP2094 88 ..
K%ﬁ?a@%l%&e?xh]s N%s(ge 0 ‘%t‘;‘:,”ﬁ?\s'o%% Zof‘ TLE)g}?tlglydcllgg (Roche Molecular
Biochemicals, Mannheim, Germany). In a preferred embodiment, the 5' nuclease
procedure is run on a real-time quantitative PCR device such as the ABI PRISM
7700tam Sequence Detection System. The system consists of a thermocycler, laser,
charge-coupled device (CCD), camera, and computer. The system amplifies samples
i a 96-well format on a thermocycler.  During - amplification, laser-induced
fluorescent signal is collected in real-time through fibre optics cables for all 96 wells,
and detected at the CCD. The system includes software for running the instrument
and for analyzing the data.

5' nuclease assay data are initially expressed as Ct, or the threshold cycle. As
discussed above, fluorescence values are recorded durmg every cycle and represent
the amount of product amplified to that point in the amplification reaction. The point
when the fluorescent signal is first recorded as statistically significant is the threshold

cycle.

To minimize errors and the effect of sample-to-sample variation, RT-PCR is
usually performed using an internal standard. The ideal internal standard is expressed
at a constant level among dlfferent tissues, and is unaffected by the experimental
treatment. RNAs most frequently used to normalize patterns of gene expression are
mRNAs for the housekeeping genes glyceraldehyde-3-phosphate-dehydrogenase
(GAPDH) and-actin.

Real-time quantitative PCR (qPCR)

A more recent variation of the RT-PCR technique is the real time quantitative
PCR, which measures PCR product accumulation through a dual-labeled fluorigenic
probe (ie., TagMan probe). Real time PCR is compatible both with quantitative
competitive PCR and with quantitative comparative PCR. The former uses an

internal competitor for each target sequence for normalization, while the latter uses a
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In this embodiment, the first step in the primer/probe design is the delineation of
intron sequences within the genes. This can be done by publicly available software,
such as the DNA BLAT software developed by Kent, W. J., Genome Res. 12 (4):
656-64 (2002), or by the BLAST software including its variations. Subsequent steps
follow well established methods of PCR primer and probe design.

In order to avoid non-specific signals, it is useful to mask repetitive sequences
within the introns when designing the primers and probes. This can be easily
accomplished by using the Repeat Masker program available on-line through the
Baylor College of Medicine, which screens DNA sequences against a library of
repetitive elements and returns a query sequence in which the repetitive elements are
masked. The masked sequences can then be used to design primer and probe
sequences using any commercially or otherwise publicly available primer/probe
design packages, such as Primer Express (Applied Biosystems); MGB assay-by-
design (Applied Biosystems); Primer3 (Steve Rozen and Helen J . Skaletsky (2000)
Primer3 on the WWW for general users and for biologist programmers in: Krawetz S,
Misener S (eds) Bioinformatics Methods and Protocols: Methods in Molecular
Biology. Humana Press, Totowa, NJ, pp 365-386).

The most important factors considered in PCR primer design include primer
length, melting temperature (Ty,), and G/C content, specificity, complementary primer
sequences, and 3' end sequence. In general, optimal PCR primers are generally 17-30
bases in length, and contain about 20-80%, such as, for example, about 50-60% G-+C
bases. Melting temperatures between 50 and 80°C, e.g., about 50 to 70°C, are
typically preferred. For further guidelines for PCR primer and probe design see, ¢.g.,
Dieffenbach, C. W. et al., General Concepts for PCR Primer Design in: PCR Primer,
A Laboratory Manual, Cold Spring Harbor Laboratory Press, New York, 1995, Pp.
133-155; Inmis and Gelfand, Optimization of PCRs in: PCR Protocols, A Guide to
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Differential expression can also be identified, or confirmed using the
microarray technique. Thus, the expression profile of CCPMs can be measured in
either fresh or paraffin-embedded tumour tissue, using microarray technology. In this
method, polynucleotide sequences of interest (including cDNAs and oligonucleotides)
are plated, or arrayed, on a microchip substrate. The arrayed sequences (i.e., capture
probes) are then hybridized with. sp‘eci_ﬁé polynucleotides from cells or tissues of
interest (i.e., targets). Just as in the RT-PCR method, the source of RNA. typically is
total RNA isolated from human tumours or tumour cell lines, and corresponding
normal tissues or cell lines. Thus RNA can be isolated from a variety of primary
tumours or tumour cell lines. If the source of RNA is a primary tumour, RNA can be
extracted, for example, from frozen or archived formalin fixed paraffin-embedded
(FFPE) tissue samples and fixed (e.g., formalin-fixed) tissue samples, which are

routinely prepared and preserved in everyday clinical practice.

In a specific embodiment of the microarray technique, PCR amplified inserts
of cDNA clones are applied to a substrate. The substrate can include uptol,2, 5,10,
15, 20, 25, 30, 35, 40, 45, 50, or 75 nucleotide sequences. In other aspects, the
substrate can include at least 10,000 nucleotide sequences. The microarrayed
sequences, immobilized on the microchip, are suitable for hybridization under
suingent conditions. As other embodiments, the targets for the microarrays can be at
least 50, 100, 200, 400, 500, 1000, or 2000 bases in length; or 50-100, 100-200, 100-
500, 100-1000, 100-2000, or 500-5000 bases in length. As further embodiments, the
capture probes for the microarrays can be at least 10, 15, 20, 25, 50, 75, 80, or 100
bases in length; or 10-15, 10-20, 10-25, 10-50, 10-75, 10-80, or 20-80 bases in length.

Fluorescently labeled cDNA probes may be generated through incorporation
of fluorescent nucleotides by reverse transcription of RNA extracted from tissues of
interest. Labeled cDNA probes applied to the chip hybridize with specificity to each
spot of DNA on the array. After stringent washing to remove non-specifically bound
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simultaneously. An exemplary protocol for this is described in detail in Example 4.

The miniaturized scale of the hybridization affords a convenient and rapid
evaluation of the expression pattern for large numbers of genes. Such methods ha{ze
been shown to have the sensitivity required to detect rare transcripts, which are
expressed at a few copies per cell, and td reproducibly detect at least approximately
two-fold differences in the expression levels (Schena et al., Proc. Natl. Acad. Sci.
USA 93 (2): 106-149 (1996)). Microarray analysis can be performed by
commercially available equipment, following manufacturer's protocols, such as by
using the Affymetrix GenChip technology, Illumina microarray technology or Incyte's
microarray technology. The development of microarray methods for large-scale
analysis of gene ekpression makes it possible to search systematically for molecular

markers of cancer classification and outcome prediction in a variety of tamour types.

RNA isolation, purification, and amplification

General methods for mRNA extraction are well known in the art and are
disclosed in standard textbooks of molecular biology, including Ausubel et al.,
Current Protocols of Molecular Biology, John Wiley and Sons (1997). Metﬁods for
RNA extraction from paraffin embedded tissues are disclosed, for example, in Rupp
and Locker, Lab Invest. 56: A67 (1987), and De Sandres et al., BioTechniques 18:
42044 (1995). In particular, RNA isolation can be performed using purification kit,
buffer set, and protease from commercial manufacturers, such as Qiagen, according to
the manufacturer's instructions. For example, total RNA from cells in culture can be
isolated using Qiagen RNeasy mini-columns. Other commercially available RNA.
isolation kits include MasterPure Complete DNA and RNA Purification Kit
(EPICENTRE (D, Madison, WI), and Paraffin Block RNA Isolation Kit (Ambion,
Inc.). Total RNA from tissue samples can be isolated using RNA Stat-60 (Tel-Test).
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samples The RNA is then extracted and protein and DNA are removed. After
analysis of the RNA concentration, RNA repair and/or amplification steps may be
included, if necessary, and RNA is reverse transcribed using gene specific promoters
followed nby RT-PCR. Finally, the data are énalyzed to identify the best treatment
option(s). available to the patient on the basis of the characteristic gene expression

pattern identified in the tumour sample examined.

Immunohistochemistfy and proteomics

Immunochistochemistry methods are also suitable for detecting the expression
levels of the proliferation markers of the present invention. - Thus, antibodies or
antisera, preferably polyclonal antisera, and most preferably monoclopal antibodies
specific for each marker, are used to detect expression. The antibodies can be
detected by direct labeling of the antibodies themselves, for example, with radioactive
labels ﬂuorescent labels, hapten labels such as, biotin, or an enzyme such as horse
rad1sh peromdase or alkaline phosphatase. Altematlvely, unlabeled primary antlbody
is used in conjunction with a labeled secondary antibody, comprising antisera,
polyclonal antisera or a monoclonal antibody specific for the primary antibody.
Immunohistochemistry protocols and kits are well known in the art and are

commercially available.

Proteomics can be used to analyze the polypeptides present in a sample (e.g.,
tissue, organism, or cell culture) at a certain point of time. In particular, proteomic
techniques can be used to assess the global changes of polypeptide expression in a
sample (also referred to as expression proteomics). Proteomic analysis typically

includes: (1) separation of individual polypeptides in a sample by 2-D gel
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BR8] have identified a number of markers that are differentially expressed in non-
recurring colorectal cancers compared to recurring colorectal cancers in patient data

sets. The markers are set out in Tables 1,2, and 9, in the examples below.

Selection of Differentially Expressed Genes.

An early approach to the selection of genes deemed significant involved simply
looking at the “fold change” of a given gene between the two groups of interest.
While this approach hones in on genes that seem to change the most spectacularly,
consideration of basic statistics leads one to realize that if the variance (or noise level)
is quite high (as is often seen in microarray experiments),t then seemingly large fold-

change can happen frequently by chance alone.

Microarray experiments, such as those described here, typically involve the
simultaneous measurement of thousands of genes. If one is comparing the expression
levels for a particular gene between two groups (for example recurrent and non-
recurrent tumours),‘thé typical tests for significance (such as the t-test) are not
adequate.  This is Because, in an ensemble of thousands of experiments (in this
ccontext 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 “mull
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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A more recent approach is to do away With attermpting to apply a probability for a
given test being significant, and establish a means for selecting a subset of
experiments, such that the expected proportion of Type I errors (or false discovery
rate; 47) is controlled for. It is this approach that has been used in this investigation,
through various implementations, namely the methods provided with BRB Array
Tools (48), and the limma (11,42) package of Bioconductor (that uses the R statistical

environment; 10,39).

General methodology for Data Mining: Generation of Prognostic Signatures

Data Mining is thé 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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-There are two types of approach used in data mining: supervised and unsupervised

approaches. In the supervised approach, the information that is being linked to the
data is known, such as categorical data (e.g. recurrent vs. non recurrent tumours).
What is required is the ability to link the observed response (€.g. recurrence vs. non-

recurrence) to the input variables. In the unsupervised approach, 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

bere, although it will be appreciated that any of the other techniques could be used.

The overall protocol involves the following steps:

® 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 (l.e. errors resulting from protocol differences, machine differences,
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Note in the context of microarray data, the dimensions of the dataset are the
individual genes. Feature selection, in the coﬁtext described here, involves
finding those. genes which are most "differentially expressed”. In a more
general sense, it involves those groups which pass some statistical test for
signiﬁcaﬁce, ie. is the level of a particular variable consistently higher or
lower in one or other of the groups being investigated. ‘Sometimes the features
are those variables (or dimensions) which exhibit the greatest variance.
The application of feature selection is completely independent of the method |
used to create a prediction model, and involves a great deal of experimen‘catioﬁ
to achieve the desired results. Within this invention, the selection of
sigrﬁﬁcant genes, and those which correlated with the earlier successful model
(the NZ classifier), entailed feature selection. In addition, methods of data
reduction (such as principal component analysis) can be applied to the dataset,

e Training. Once the classes (e.g. recurrence/non-recurrence) and the features of
the dataset have been established, and the data is represented in a form that is
acceptable as input for data mining, the reduced dataset (as described by the
features) is applied to the prediction model of choice. The input for this model
is usually in the form a multi-dimensional numerical input,(known as a
vector), with associated output information (a class label or a response). In the
training process, selected data is input into the prediction model, either
sequentially (in techniques such as neural networks) or as a whole (in
techniques that apply some form of regression, such as linear models, linear
discriminant analysis, support vector machines). In some instances (e.g. k-

nearest neighbours) the dataset (or subset of the dataset obtained after feature
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of the prediction model. Furthermore, if the results of validation are used to
effect feature selection and training of the model, then one obtains a further
validation set to test the model before it is applied to real-life situations. If this
process is not strictly adhered to the model is likely to fail in real-world

situations. The methods of validation are described in more detail below.

® Application. Once the model has been constructed, and validated, it must be
packaged in some way as it is accessible to end users. This often involves

| implementation of some form a spreadsheet application, into which the model
has been imbedded, scripting of a statistical software package, or refactoring

of the model into a hard-coded application by information technology staff.

Examples of software packages that are frequently used are:
- Spreadsheet plugins, obtained from multiple vendors.
- The R statistical environment.
- The commercial packages MatLab, S-plus, SAS, SPSS, STATA.
- Free open-source software such as Octave (a MatLab clone)
- many and varied C++ libraries, which can be used to implement prediction

models in a commercial, closed-source sefting.
Examples of Data Mining Methods.

The methods can be by first performing the step of data mining process (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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(usually integer). In generalised linear models, the class labels or response
variables are not themselves linearly related to the input data, but are
transformed through the use of a “link finction”. Logistic regression is the

‘most common form of generalized linear model.

e Linear Discriminant analysis (49, 51, 52). Provided the data is linearly
separable (i.e. the groups or classes of data can be separated by a hyperplane,
which is an n-dimensional extension of a threshold), this technique can be
applied. A combination of variables is used to separate the classes, such that
the between group variance is ma;iimised, and the within-group variance is
minimised. The byproduct of this is the formation of a classification rule.
Application of this rule to samples of unknown class allows predictions or
classification of class membership to be made for that sample. There are
variations of linear discriminant analysis such as nearest shrunken centroids

which are 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 @ sample then produces a classification or prediction of ciass

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 cdnnected, 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 mput the output from several
other nodes, with the final output node usually being linked to a categorical
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Ooq26élgggﬁcr:g§gr§%n QJSISI%[I? %rees (54): In these. variables are used to define a

hierarchy of rules that can be followed in a stepwise manner to determine the
class of a sample. The typical process creates a set of rules which lead to a
specific class output, or a specific statement of the inability to discriminate. A
example classification tree is an implementation of an algorithm such as:
if gene A> x and gene Y > x and gene 7 = z
then
class A
else if geneA = g
then
class B
® Nearest neighbour methods (51, 52). Predictions or classifications are made
by comparing a sample (of unknown class) to those around it (or known class),
with closeness defined by a distance function. It is possible to define many
different distance functions. Commonly used distance functions are the
Euclidean distance (an extension of the Pythagorean distance, as in
triangulation, to n-dimensions), various forms of correlation (including
Pearson Correlation co-efficient). There are also transformation functions that
convert data points that would not normally be intercbnnected by a meaningful '
distance metric into euclidean space, so that Euclidean distance can then be
applied (e.g. Mahalanobis distance). Although the distance metric can be
quite complex, the basic premise of k-nearest neighbours is quite simple,
_ essentially being a restatement of "find the k-data vectors that are most
similar to the unknown input, find out which class they correspond to, and

vote as to which class the unknown input is".

& Other methods:
- Bayesian networks. A directed acyclic graph is used to represent a collection

of variables in conjunction with their joint probability distribution, which is
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Y81 gBE/OTIRYI3 - PCT/NZ2006/000343
then used to determine the probability of class membership for a samplé.,
- Independent components analysis, in which independent signals (e.g., class
membership) re isolated (into components) from a collection of variables.
These components can then be used to produce a classification or prediction of
class membership for a sample.
Ensemble learning methods in which a collection of prediction methods are
combined to produce a joint classification or prediction of class membership

for a sample

There are many variations of these methodologies that can be explored (49), and
many new methodologies are constantly being defined and developed. It'will be
appreciated that any one of these methodolo gies can be applied in order to obtain an
acceptable result. Particular care must be taken to avoid overfitting, by ensuring that

all results are tested via a comprehensive validation scheme.
Validation

Application of any of the prediction methods described involves both training and

cross-validation (43, 55) before the method can be applied to new datasets (such as
data from a clinical trial). Training involves taking a subset of the dataset of interest
(in this case gene expression measurements from colorectal tumours), such that it is
stratified across the classes that are being tested for (in this case recurrent and non-
recurrent tumours). This training set is used to generate a prediction model (defined

above), which is tested on the remainder of the data (the testing set).

It is possible to alter the parameters of the prediction model so as to obtain better
performance in the testing set, however, this can lead to the. situation known as
overfitting, where the prediction model works on the training dataset but not on any
external dataset. In order to circumvent this, the process of validation is followed.
There are two major types of validation typically applied, the first (hold-out
validation) involves partitioning the dataset into three groups: testing, fraining, and
validation. The validation set has no input into the training process whatsoever, so

that any adjustment of parameters or other refinements must take place during
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procedure is repeated K- times, and the overall effectiveness ascertained - by

comparison of the predicted class with the known class.

Leave-one-out cross-validation: A commonly used variation of K-fold cross

validation, in which K=n, where » is the number of samples.

Combinations of CCPMS, such as those described above in Tables 1 and 2, can be

used to construct predictive models for prognosis.

Prognostic Signatures

Prognostic signatures, comprising one or more of these markers, can be used to
determine the outcome of a patient, through application of one or more predictive
models derived from the signature. In particular, a clinician or researcher can
determine the differential expression (e.g., increased or decreased expression) of the
one or more markers in the signature, apply a predictive model, and thereby predict
the negative prognosis, e.g., likelihood of disease relapse, of a patient, or alternatively

the likelihood of a positive prognosis (continued remission).

A set of prognostic signatures have been developed. In the first instance, there are

two signatures developed by cross-comparison of predictive ability between two
datasets: the set of microarray experiments encompassing the German colorectal
cancer samples, and the set of microarray experiments encompassing the New

Zealand samples (discussed in example 6). In the second instance there has been an
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Table 3: New Zealalid prognostic signatuxe

WDR44 WD repeat domain 44 0.81 Hs.98510 |-NM 019045
rna binding motif, single

RBMS1 stranded interacting protein 127 Hs.470412 | NM_016836
1, isoform d
Ras-GTPase activating

SACMIL protein SH3 domain-binding 0.84 Hs.156509 | NM_014016
protein 2

' : sterol o-acyltransferase acyl-

SOAT1 coenzyme a: cholesterol 1.21 Hs.496383 NM_003101
acyltransferase 1

PBK pdz-binding kinase 0.76 Hs.104741 NM 018492

G3BP2 ras-gipase activating protein | o c Hs303676 | NM 012297
sh3 domain-binding protein 2 —
zinc finger and BTB domain

ZBTB20 containing 20 1.2 Hs.477166 | NM_015642

ZNF410 zine finger protein 410 0.84 Hs.2708689 NM 021188

COMMD?2 SOMM domain containing |, o Hs.591315 | NM 016094
proteasome (prosome, :

PSMCI macropain) 26s subunit, 0.79 Hs.356654 | NM_002802 °
atpase, 1
COX10 homolog,
cytochrome ¢ oxidase o

COX10 assembly protein, heme A: 0.9 Hs.462278 | NM_001303
farnesyltransferase (yeast)
general transcription factor

GTF3C5 iiic, polypeptide 5 (63kd) 0.84 Hs.495417 | NM_012087
hyaluronan-mediated motility

HMMR receptor (thamm) 0.78 Hs.72550 NM_012485
ubiquitin-conjugating

UBE2L3 enzyme e213 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
subumit b (pr 52), alpha
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Table 4: German prognostic signature
Expression
. fold difference | UniGene GenBank
Gene Symbol - | Gene Description (relapse/non- 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
MAD?2 mitotic arrest
MADZL1 deficient-like 1 (yeast) 0.89 Hs.533185 NM 002358 .
CA2 carbonic anhydrase I 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
SLCA4A4 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, iO.Q Hs.204044 NM 003839
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Table 5: Immune response genes

Expression
Gene Symbol | Gene Description g);?a (;;gir:;l-ce gﬁ; St:;le iig%jﬁk
relapse)

chemokine (C-X-C muotif)

CXCL9 ligand 9 0.87 Hs.77367 NM 002416
Chemokine (C-X-C motif)

CXCL10 ligand 10 0.87 Hs.413924 | NM 001565
chemokine (C-X-C motif) ‘

CXCL11 ligand 11 0.75 Hs.518814 | AF030514
chemokine (C-X-C motif)
ligand 13 (B-cell

CXCL13 chemoattractant) 0.86 Hs.100431 NM. 006419
T-LAK cell-originated

PBK protein kinase - 0.86 Hs.104741 NM_ 018492
indoleamine-pyrrole 2,3

INDO dioxygenase 0.91 Hs.840 M34455

: guanylate binding protein 1,

GBP1 interferon-inducible, 67kDa 0.9 Hs.62661 NM 002053
granzyme B (granzyme 2,
cytotoxic T-lymphocyte-

GZMB associated serine esterase 1) | 0.9 Hs.1051 J03189

KITLG KIT ligand 0.91 Hs. 1048 NM._000899
tumor necrosis factor
receptor superfamily,
member 11a, activator of

TNFRSF11A | NFKB 0.9 Hs.204044 | NM 003839
FAS (TNF receptor :

FAS superfamily, member 6) 0.9 Hs.244139 270519

In certain aspects, this invention provides methods for determining the prognosis of a

5 cancer, comprising: (a) providing a sample of the cancer; (b) detecting the expression

57




10

15

20

25

30

ESPL1 38158 at N114 012291 extra spindle poles like 1 (S. cereyisiae)
1s5.153479 D79987 0.87 BTN3A3 38241 at NM 006994, NM 197974
butyrophilin, subfamily 3, member A3 Hs.167741 U90548 0.9 General
3‘%?6%?&%&20[0 prognostic marker detection  The followind@pPfadteiEes+3

AE NN IHPIBIOE ads that can be used to detect the proliferation
markers, including CCPM fa?nl%gllg_mréjg%%pe??é:%$§é§j}§?é%ﬁ%§gﬁé%05m of
(e EPeRy A TaReteet phsisescsele ctladdnla@OPM: real-time gPCR on

tumour samples using CCPM specific primers and probes; real-time gPCR

nolﬁlmlpzps ne%%e blood, serum, faecal, or urine samples using CCPM

g?)em icp |me’réhgr*avﬁ%’ﬂgsl,n‘élﬁg%‘?eﬂﬁ%%qﬁﬁ?ﬁ’iﬁ%@@ié’éﬂ’rﬁé%@yéevel of a
EHSARRNMuNphistechemistry thsihgantbmarketantibasies: Bfcting the

hsis0 data using computers..l Other useful
[@nﬁghodégi%ﬁ%ggf%%ﬁcg}ﬁ[ 8&%‘3’1‘5‘% inﬂgsi S hibridiaatisi Barkeraymtion

Bafvles avismotdstacting dbe sy SioflogG AR PR8I RIAotRNasRCt, the
prejeesiohassay ddisthBigT echiaidiiasida S 92)); -

tr%n%cri%}ion onéll}é@era gﬁaﬁ%ﬁ%&nlﬁ%ﬁggﬁﬁ év%?le%%.ﬁ#r%ﬁc%%ﬂy
BERTICL §996928% 15 @ 598Y aunst hrafySRMbiyd menssgsreeision with an
(SAGE rafplostedon Girdier Sgiectabe2TOPMBA HRL1EHING): BBchYRleUIesRILE!

g 1243541 <M Y technol om, San
o o P Sl

Diego, CA), and gene expression analy

SepriER e tad Poms: thy slnateasakt fuhir TRt arokdg\BBSoBB0- 634

(2000)). Alternatively, antibodies may be employed that can recognize
ecific 20 com lexes, including DNA duplexes, RNA duplexes, and

B AT U AEE BB Bad pTeee? Enphaly WRRA,

BENGE, Salievte SUnfBld BBENGS BPBIysiTBa0, Faperhromsioneramele,

IS)) ' e S} velsin fym ISsue
S A AT 00k e vemas

non-tumour 75 tissue; By comparison of mar

RERS i SRR rcadr RS i dnisfareen atpeetcberingeniimo oosyiges detecting
ihoNERATISRh A VORUEICHOIABSIPRIS\ERTIC lﬁv@kgqt%gug%ﬁﬁf@gx%,
| [ t tagis;, by comparison of marker
b T oG 403 DL eor b B i TeGo PR R
GGk Ry AtagediRGRTGUrS; or by comparison of marker expression
levels to levels determined in cells with different levels of proliferation. A
egatiye or positive prognosis is determined based on this analysis.
gdﬁﬁe}i{‘&ﬁ%@%’fat JBYRiERdPdusie asiritiediofi dstermaiching thaseent
mgarkefe i sexbiblingindrensocaniiererses s RN B AREIION.
iles of known ¢ ctal tumours to provide a prognosis. resho
E%?Q’cc%?c ué? r?g ?F?aat (g%%éas%%{i] {ﬁ%nrleggéﬁ i bﬁ%@%ér@eﬂ?tmﬁ’é‘g the
Ipagtetit! fhateceritsid ontites papticslon predictive Grodehifiat isctobsg and
(@pplieghilig 4 ﬁl@g@ﬁgg{%gﬁgg@g&]&@%t@%%@eve the highest sensitivity

and selectivity with the lowest error rate, alth gﬁn Variations may be
desirable for a particular clinical situation. The desired threshold is

Tdetelimimec: xbys@aatyisin@ fﬁlmm%ﬁtiﬁéhﬁ%&ﬁfé@&ml diﬁ;‘% t@élﬁalgﬂgggf@@p;\épt
istical variahility of any ictive model and is calculated from the
cﬁ?@%%%’e?sé‘ﬁ\%éﬁrgt ﬁsié%”tnog parlo'gé%e TR e e Bgaioshad 5 sdtretor
agsiriedr thenidetebprirtatisnidoictethme siplol darf deratiiginghaMexpERsgioN
vigtdlesreaseslrdt £aphe apRigsiatad that.ot resholds, rmetgods for
establishinggﬁé threghold for concludail%% %ﬁa?%ér%agle% g?rdgectﬁ%%ns&(f ancer,

RSN A LS BRt et CRN e Rete cRagWithB\k tspatingstiomutve Vet
fsansaqfem@mnﬂommmxammbﬂ&th@&@kiﬁréeg @&@M’H&H?'ﬁiﬂ@gﬁ
(e]e]

produce as it's output a numerical value, for example a score, likeli

[
value or probability. In these instances, it is possible to apply thresholds to
the results produced by prediction models, and in these cases similar
principles apply as those used to se$ thresholds for expression values.
250nce the expression level, or output of a prediction model, of a
predictive signature in a tumour sample has been obtained, the likelihood
of the cancer recurring can then be determined. From the markers
identified, prognostic signatures comprising one or more 30 CCPMs can

be used to determine the prognosis of a cancer, by comparing the
avnraccinn levvel of the Nnne or more markere tn the dieecloced nroaonnctie
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liberated for each new molecule synthesized, and detection of the
unquenched reporter dye provides the basis for quantitative interpretation
of the data. TagMan RT-PCR can be performed using commercially

WAHLBIEEGlipment, 5 such as, for example, AIM PRISM 7 P63 SEH&p43
ion. in- < Iised ' tems, Foster City, CA
%%‘?HR{%_%YM }ﬁﬂﬂgr @Q&%ﬁ Af%%) a]éll% {lwsg rpﬁﬁgﬁ:ﬁﬁpemﬁc for

S or-Lightcycler’(Roche Molecular Bioc em;ic%lfg,
ehmGaRYS: TER preersea washorisdmndiessuticlsdeeyseocedure is run on

a real-time quantitative PCR device such as the ABI PRISM 7700tam

ence Detectiqn, System. The system consists of a thermocycler,
R S LD PR S ch b i 18 SOt epbece of 2

Sytihpelynelifids sapaptids, icom@fiwel bfarmatematheneaayaiel: RUingaid
aeplificati er-i d flugrescent signal is collected in real-time ‘
e B S R R L e e
BSRidmn HriensgascspmRines helnahieoupthentimidyrfertahd GoMapalyzipgdher
Padadel and inSiriMIgAsR @gsay data are initially expressed as Ct, or the

threshold cycle. As discussed above, fluorescence values are recorded
during every cycle and represent the amount of product amplified to that
pojet forther aspptificfiomveattionchiespoidthodWhed: g R 88C S anosis
staabisfirstigcqrd statistically significantis the threshold 20cycle.
To minimize errors caq%c? the ef e%t%%ssa?n%r%{%@g%&th% IPER?
REHEEG SARSEiTe i ineneplameieb praicstamtasdrifip hicl padsinterndl a CCPM
p@g@ﬁpfﬂdslgﬁgr@ﬁggpsmﬁmtw‘sb%\éﬁtéaasé@s%ﬁmﬂ&?é%%%ﬁ%xﬁé‘% »
nty

uint%ffectedt.b the fxseri ental 25 treatment. RNAs most frequently usec
O U R S R B AR B STR R iR ARl RS> o O Tn sl
?Ubsehel;wingtbe@éﬁ’mmmmﬂb&dﬁjsﬁm Ppétgi%-igﬁmpcm ré@(;ﬁf&a@%m the
Apdeacti -time, gepantitative q more recent
V%ﬁ%’i%é ng the Rﬂf%ﬂgé?eé%é? is ﬂ?g real time quantitative PCR, which
measures PCR product accumulation through a dual-labeled iluorigenic
probe (i.e., TagMan probe). Rgat i@ PER is compatible both with
ﬂjeag)t{i}al%ti\{g competitive PCR a[%g with quantitative comparative PCR. The
ornier USeS SR et AFEoBa s roresth b Hjutetige srkofiments of the
inventiaiz abder whibe dinetast eneatisets,cand/Qpes of analyses are within the scope
TINZ: 4 rmalization gene contained within
e I L ST AR e
BRiriberey:, Rihrrambadimerttiihia e seenchBhogs-894¢1906)d to be
Expressidnvairis. can be deteimined using fixed, paraffin-embedded
tissues as 5 the RNA source. According to one aspect of the present
invention, PCR primers and probes are designed based upon intron
Exampplechsintisenninithethede to be amplified. In this embodiment, the
i ' gmey. ign, lineation of intron,sequ
e e e
FHE PSP T SBrirameee (Ridp e A1y e matinnty wee merhefRenrobpeive
chBoBEEI4 (RO0RN Qe WINEsEsA Silos 0 MRIR N A dIRTLS MRKIANAN Selected

ubseguent steps follow well established methods of PCR primer and
ﬁ-sor%b% esign. aﬁﬁ]n %?%Cra{o OB HSh S priame diyrafle ifis wals e 1
sHvasRItegsalit varsegqestat dssigithin the introns when designing the primers
and probes. This cint be easily 15 accomplished by using the Repeat
Masker program available on-line through the Baylor College of Medicine,
%ﬁﬁﬁlggégg%mﬁ?@é’&iences against a library of repetitive elements and

Pigistiyscalepeen)] Seauenamis whish Abevepatitve flemais-2iesmAs dnts

The masked sequences,can then be used to design primer and probe
e ol e Rl A g IRy vsrRBlY>-2000.

primer/probe 20 design packages, such as Primer Express (Applied
Biosystems); MGB assay-bydesignséApplied Biosystems); Primer3 (Steve
Rozen and Helen J. Skaletsky (2000) Primer3 on the "WWW for general
users and for biologist programmers in: Krawetz 5, Misener S (eds)
Bioinformatics Methods and Protocols: Methods in Molecular Biology.
Humana Press, Totowa, NJ, pp 365-386). 25 The most important factors

considered in PCR primer design include primer length, melting
tambneratiire (Tn ) and CG/C content cnecificitny comblementaryy nrimer
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of the present invention. Once the expression level of one or more
prognostic markers in a tumour sample has been assessed the likelihood
of the cancer recurring can then be determined. The 10 inventors have
iGAHE’EHumber of markers that are differentially expressBEEANZ2006/000343
' | cancers campared to recurring cqlorectal cancers
S R B TR B T ablo S s
SRARTIAE S el spatholesiso (DH L Aidiye Exprizssed (G enasinli Anead)
apiomaiviodie. selaatin afenescdeemed.significantinvolved simply
Ior%léjcrﬁ tat th%’fold hange" of a %ive_n gene between the WO groups or
ihterest. Whife tﬁil%vélﬁﬁer dERRSAESireaiegerd sl Rarsse isershingeaftes 2
mesepe ofdeptarfoloonsideration of basic statistics leads one to realize
that if the variance (or noise level) is quite high (as is often seen in
microarray experiments), then seemingly large fold- 20 change can

REBIsER flgRretslysyosrampdenl e NNEr patiaysewperiotenindsaeagationts

ihaseoRscbesharae nisalyiRYREANG SiMUiansous measuremant of
%g%sanfg gf %[?es. If one is comparing the expression evers for & vrme
paricutarg ﬁ% etieBARY GrothieTaeirlsarinsime senmisaveasdelested from

bavealiremusmadins hahedypicahiesisiessianticancs (sush asihe ftagha
ao301 adgg Lhis s, becaus lfgn an ensemble of thousands of
experiments (in this CORtext 6ach ge%%%fﬁﬁﬁﬁ&@#‘"%%ﬁrﬁ@ﬂ%,%“
BrogbiHb FieRe AscarerexpartniEmipassifignthevdat abwriteria 0ke and 26
pigisificAnE RKCHARCE IRRSIS 68 | qg'ﬁx. In a test for significance,
Qne ty ic%ll)@c):alcué tes the robab?lﬁf/%%gaihe "nu %Ff%ggfh%%%wi :
(:orr(e)cE0 net%téaggg %ﬁt‘gﬁ?ﬂ ang I yrdthan anersaaiof§pYthesis 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 WO 2007/073220PCT/NZ.2006/000343
hypothesis by chance alone could be expected 1 in 20 times (or 1 in 100).
The use of t-tests, or other similar statistical tests for significance, fail in
the context of microarrays, producing far too many false positives (or type
| errors) 5In this type of situation, where one is testing multiple hypotheses
at the same time, one applies typical multiple comparison procedures,
such as the Bonferroni Method (43). However such tests are too
conservative for most microarray experiments, resulting in too many false
negative (type Il) errors. 10 A more recent approach is to do away with
attempting to apply a probability for a given test being significant, and
establish a means for selecting a subset of experiments, such that the
expected proportion of Type | errors (or false discovery rate; 47) is
controlled for. It is this approach that has been used in this investigation;
through various implementations, namely the methods provided with BRI3
Any 15Tools (48), and the limma (11,42) package of Bioconductor (that
uses the R statistical environment; 10,39). General methodology for Data
Mining: Generation of Prognostic Signatures 20 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 25 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 mininggmethods (both those described 30. 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 WO
2007/972220PCI/NI7Z200RA/00N02RA4A2 nne Anec not need to be comnletalys
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Neural networks (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 connected, and transform the input

}ﬁ?o%??’&s%&t. Commonly, neural networks use the "multiplyf GHA&i§000343
gh f ' rQm, multiple connected input nodes into a
T o O S AR Lo e cmpors
inputs to that node exceed a certain threshold. Each node has as its input
thelb{ﬁrﬁw’ﬁgﬁ’%‘éveral other nodes, with the final output node usually
being linked to a categorical WO 2007/073220PCIINZ20061000343
variable. The number of nodes, and the topology of the nodes can he
_varkee Hadiosknfinite Ways, providing fortire-abitity-to-etassify-extremel
naisy data that maynot be podsapte teecategorize in other iagfse | REMOS
coM¥mer rivpfisntentation of neurdPhetworks s the multi-layesperception.
5 ¢Mssification and regressfi tRRe&(B4): In these varigbesasrused to
- defing a hierarchy of rules thatgea( g) followed in a stepwise manner to
determpine the class ofasampgg;.‘(ggZ ¢ typical process creé %;g/’t’)set of
rulesswhishaiigashto a specific class output, o a specific sta Smeht of the
inauiityokm discriminate. A 10 exaeple classification tree isgay,
imsiesplentation of ap algorithmigtighas: if gene A> x and gemg Y > x and
gefié’t’?'d: z then clags A else if é6A = g 15then class B @emest
netg?rln'l'tc)':(’ggé ggethods (51, 52). Préditflons or glassifications #f&€%hade by
cogparing a sample (of unknown,glass) to those around it (oor known
clasisge with closeneps defined byea distance ffunction. It is pqgsible to
defimgemnany 20 different distancesfunctions.; Commonly useg distance
furk@aisny are the Euclidean distarice (an extension of the Pythagorean
. Wedian follow . . . . . .
Fg;éfmggga,a ifftriangulation, to n-dimensions). various forms of correlatio
rémokidineReasson Correlation@8eeifiéfnt). There are &derwansi®rmatio
TicRons-that-convert-datapoints.that would not normally be
VAPRTITY il 25 distante metric intg’eliclidean:space:
SaPRedIs%e applied (e.g. Makeltasmbis

-3

5

NI BRPG Fgligean distance Ca i e . .
Agdistance). Alt ough|the disfaRegmegiic can pe quite csqr.yﬁi%)%bthe basic
qarasnise of k-nearest neighbours is quite simple, essentially bérr)'ng a
mastatement of 'find the k-datarvesetprs that are most simiiagd,the
fslenown input, find out which2d#a%s they correspond to,1apd:30vote as td

:%Iﬁ&ﬁcéf’&é%"the unlc.nown input is". Other methods: Bayesian networks.

?ﬂ C@ff,%"cted acyclic graph is usg 8{@ represent a collectiort 8F¥%ariables in

sig@Riunction with their joint pr(gteéa1 : ity distribution, Whichﬁg;o @)
recfd 7/073220PCT/NZ2006/0024g then used to deterrmg%g ie probability
Tohelaggemembership for a sample. - Independent components analysis, |n
S{ggsich independent signals (e.g5 class membership) re isadated (into
S@éﬁ‘l‘ponents) from a collection &f variables. These c&mponents can

mikaen fagoWwsgd to praduce a classification or prediction of 5class

Periedtisdisship for a Samplé3Ensembledearning methads jangdicka
rm% ?gﬁeedﬁéﬁ?gdiction methods are combined to produce a joint

EsBapiiention ORRIRHIGHA. 24 g@go MEmpbership forasampte-16-There-are

any variations of these metho oglesu%ﬁat can be explored (49), and
SIS THERHSS Sietsibsaresirdand R Ddinpe efimeted ndioe FelReagerdt
(Rl e, apypriztinde et Zay0ne ofthersmaihodalogiesisanta applisg n
Rg}reggg t[%jglbtc%'ﬁn an g@gegtal{/{e result, Partjcular care must betaken to
avoid overfitting, by ersuring Al FELHIR- arkefe kgogamgs of RNA was
lapelaprefbrisveldiasios Sehadiecl stvatiditibeDNplisasianofamsaT the
refpiedicti £l ' Invo th fraini s:validation
(155) betors e man it o e ot i LB B8 e
data from a clinical trial). Training igvolves taking a subset of the dataset
of interest (in this case gene expression measurements from colorectal
tumours), such that it is stratified across the classes that are being tested
for (in this case recurrent and non-recurrent tumours). This training set is
used to generate a prediction model (defined above), which is tested on

the remainder of the data (the testing set). 25 It is possible to alter the
narametare nf the nredictinn mMmodel eca ac tn ohtain hettear nerfoiMmance in
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PBK dz-bincr g kinase 0.76 Hs.104741 NM 018492 G3BP2 ras-gtpase
activating protein sh3 domain-binding2 0.86 Hs.303676 NM 012297

ZBTB20 zinc finger and BTB domain containin 20 1.2 I-Th.477166
NiRi281884% ZNF4 0 zincfmrer rotejndlo 0.84 Hs.270869 NMPEZAHEE6/000343

I 1.09 315.NM 016094
ﬁ@hﬁ%ﬁggryot%gi%iﬁ?a%g macrgp%él%z% %ﬁ’r‘f dipRRrfigatien kit

EEBESARIRN OF ?Wl‘b%@mmm@@gr@ysqnhmmmie c oxidasc
assembly protein, heme A: farnesyltransferase (yeast) 0.9 Hs.462278 NM

T 305 enera transc tion factor iiic, .014.046de 563kd)
%%%%gn%n%me ate moil?ﬁ?/ogg OB 1%‘8’&3(}‘8?@?%1&1951@%33}’ Mini

IQM(@@&@W&M Rermarljs, 72880AN bteRt2485 WBEBddrmed as described

n VS com Iocus 0.83 1.26
E%{g%ﬁ%@ 1@%@5@9% NMOO &}”ﬁ’igfg% &. Uppaan Rt

Brosphatasds. BifirenyDapsens aforiNdbunst Hapn&Rdabahes tldutes at
IUTE L4GBARINM 0027kd WINROQZOTRARORET/NAR0Q6/990343 risofann

family
gg%% €& Sﬁbfn? S(I;"elaxng‘ny) and transcribed using the Promega RiboMax T7-kit
(Promega, Madison, WI) and Biotin-NTP labelhng mix (Loxo, Dossenheim,

‘ Germany)

Example 4: Micrearray experiments

NZ tumours: Hybridisation of the labelled target cDNA was performed using MW G
Human 30K Array oligonucleotides printed on epoxy coated slides. Slides were
blocked with 1% BSA and the hybridisation was done in pre-hybridisation buffer at
42°C for at least 12 hours followed by a high stringency wash. Slides were scanned
with a GenePix Microarray Scanner and data was analyzed using GenePix Pro 4.1
Microarray Acquisition and Analysis Software (Axon, CA).

DE tumours: ¢cRNA. was mixed with B2-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 incubatiori 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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.,- RNASE?2 2 (liver, eosiaaophil-derived neurotoxin) 0.83 Hs.728 NM
002934 SCOC short coiled-coil protein 0.78 Hs.480815 NM 032547
PSMD9 [i)roteasome (prosome, macropain) 26s subunit, non- atgasc, 9

¥83%° %1% 51 NM 002813 euicaryotic translation EIESE7AM&tER*
iaedaipde SUBMA Zer§§c|5g§1§§682 NM 003753 (zeta, 66167kd) ATP2B4

S%{%%e, Ca-H- transporting, lasma4 membrane 1.11 L.343522 NM

1398 PiGWreReEEng aathusmraliciies SeteaipmeABOBOR cmmiting
envirermbet ¢} (Rofamb g Rasdeiarldh OuAd 5 AREORD MMELAZ0298 Tahled:

TR e e b ek o e
ek | anet( X1 motifinali2ach 1 Oidighnd 1irBfe8 palkAk3928) Nivbm  the
@%’éﬁg\lctowé\rﬂi@qg%%ysis tools (12). Scale normalization (13) was then used to
standardize the distribution of log intensity ratios across arrays. Post-normalization
cluster analysis revealed the presence of a gene-specific print-run effect present in the
data. Analjrsis of variance (ANOVA) normalization was used to estimate and remove
print run effects from the data for each gene. Replicate array data was available for
46 of the 149 samples.- Cluster analysis of the entire data set indicated that the
duplicate arrays clustered well with each other suggesting internal consistency of the
array platform. Genes with low intensity, large differences Between replicates (mean
log, difference between duplicates higher than 0.5), and unknown proteins were
removed from the data set. After the initial normalization procedure, a subset of

10,318 genes was chosen for further analysis.

DE data: All Affymetrix U133A GeneChips passed quality control to eliminate scans
with abnormal characteristics, that is, abnormal low or high dynamic range, high
perfect match saturation, high pixel noise, grid misalignment problems, and low mean
signal to noise ratio. Background correction and normalization were performed in the
R computing environment (10, 40). Background corrected and normalized expression
measures {rom 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 r~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 (LOOCV)
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NM 152871 N11152872 NM 152873 NM 152874 NM 152875
FAS (TNT' receptor NM: 152876 FAS sum-family, member 6) 0.9
Hs.244139 NM 152877 chemokine (C-X-C motif) CXCL9 ligand 9 0.87
PHE3PEE7 R 002416 TLK1 tousled-like kinase 1 0.91 Hs.4 705881000343

a2H0 ahenpkng i st DRI, Gultgad 10ARd 1072 Ho 2l 40 .

NM 005409 T-LAK cell-originate proPeln mase
RERF OSedertion s sl seim sonpig Aion ammonqﬁ@m@sdmmmm LOMRBL

hbvAi Al LoA-MADZ Mitpdicrafiesin MANPRledimated by the fraction of samples
correctly predicted. In order to find a gene set that could make the best prediction for
unknown samples, diffcrént t-test thresholds using a random variance model were
investigated in conjunction with six classification methods: compound covariate
classifier (CCP), diagonal linear discriminant analysis (DLD), 3- nearest neighbours
(3-NN), 1- nearest neighbours (1-NN), nearest centroid (NC), and support vector
machines (SVM). ‘

To establish the validity of the NZ and DE. prognosis signatures, reciprocal validation
was performed, with the NZ signature validated using the DE data set, and vice versa.
To test the NZ genes, probes relating to the 22 genes from the NZ, signature were
identified in the DE data, and LOOCV was used to assess the performance of a
signature for the DE samples, based only on these probes. Similarly, probes relating
to the 19 genes in the DE signature were identified in the NZ data and LOOCYV was
used to assess the performance of a signature for the NZ samples. In both cases a
significance threshold of 0.999 was used to ensure that all genes were used in each
LOOCYV iteration. Differences between the platforms (in particular, log-ratio data
versus log-intensity data) meant that direct application of a prediction rule across data
sets was not feasible. 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
LOOCYV 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 “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 significant differences

between the curves for the two groups in question. Censoring was taken into account
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deficient-like | (yeast) 0.89 Hs.533185 NM 002358 CA2 carbonic

anhydrase 1l 0.84 Hs.155097 NM 000067 ranzyme B (granzyme 2,

cytotoxic T-lymphocyte- ---, Gni:13 associated serine esterase 1) 0.9
BBV R 004 solute carrier family 4, sodium bicarbonat®CT/SEDAKW0343

6 Hs .5462. NM 003759 discs, large homoiog
Do B BT SEr A OF e LRt
PRIE AGSEYY Xean cmith PRIYIRITEN N, 1000-Hs1 2840 H4tIb (O3IBRBUMVEY either
ammmw&n&m&@@@l@%&% Qﬁéﬂﬂ%ﬂ'tﬁ%@a@?éﬁ@%os and

e

i L
indoleamine-pyrrole 2,3 0.91 118.1048 NdM Q(I)O8§$1(D;Nngclii%ng::gi%
%%glél%ggf Qﬂlqlgﬂcg{%tx?l(ﬁ‘%iaﬁzgrrg%roq-gilgre%gle %"ith chemokine ligands
Genes in the DE data which had a Pearson correlation coefficient greater than 0.75
with at least one of the four chemokines appearing in the predictor in the non-relapse

group were selected for ontology analysis. Ontology was performed using DAVID

‘(hypertext transfer protocol://apps1 -niaid.nih.gov/david/).

Example 9: Results and analysis

To identify robust prognostic signatures to predict disease relapse for CRC, two
independent sets of samples from NZ and DE were used to generate array expression
data sets from separate series of primary tumours with clinical follow-up of five or
more years. After normalization, each data set was analyzed using the same statistical
methods to generate a prognostic signature, which was then validated on the alternate
series of patients. As such, the DE prognostic signature was validated on the NZ data
set and the NZ prognostic signature was validated on the DE data set.

Example 10: Exhaustive 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 intensity 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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NM 002164 NM 002053 GBP1  chemokine (C-X-C motif) ligand 13 _
(B-cell CXCL13 chemoattractant) 0.86 Hs.100431 NM 006419 chloride
channel, calcium CLCA4 activated, family member 4 0.84 113.54634?0343
NRB1ZT38CPa Purkinje cell protein 4 1.14 fls.80296 NMEBET386/

iBv Symbol e Descriptio -
oo o A o P d e uliyine
RO A3 BaRRIA LY. faeh RAveOUgh eveyidintich doribiing 4Gadard two

oy ligand(45) GXGLIAGhemalne (- X B VianE19.9 8 ained by

1565 CXCL11 ch kine (C-X-C motif) ligand 11'0.75
RTINS YD DT SREH AT Rembip N 346 e

BrianisahaenanysO 860 ,1G0AB 1NNV G4 (ORI h%f@dirﬁl Ejﬁieﬁlt@gﬂée
plsRckinageitd 047, 2 ENDQ.mdoleamme-pytrole. 2,
;i ioLenKzflge 091%%%%&%&%%%%@?%5@ a eaqﬁiﬂgtﬁﬁ f)%%%nvil}ame
ﬁet%ﬁ%ﬁﬁ?ﬁﬁbucible, 67kDa 0.9 Hs.62661 NM 002053 GZMB granzyme B
(granzyme 2, cytotoxic T-lymphocyteassociated serine esterase 1) 0,9
Hs.1051 503189 KITLG

2 .. (?’t - 2)S ;zrooled +2b‘1

(n-2)+2a

where § is the new estimate of the pooled variance, S%,p0ry is the standard estimate of
pooled variance (45), » is the number of samples, and o and b are the parameters of
the F-distribution (46). Based on the t-statistic formed, a t-distribution with n-2+24
degrees of freedom was used to obtain a p-value for each gene. To adjust for multiple
hypothesis testing, the False Discovery Rate controlling procedure of Benjamini and

Hochberg (7) was used to produce adjusted p-values for each gene. A gene was
considered to have undergone significant differential expression if its adjusted p-value

was less than 0.05.

Example 11: Identification of correlated markers
In order to identify additional 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) lising a
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stage Stager 5 6 Stage Il 24 20 Median follow up period/median

YRRV 2nce tr8BHetiod (mohiid) 829208range: 64-99) 27.4 (range: 3-60)

.Fg&qg%gﬁmRNA E%action and target labeling NZ tumours: Tumours were

homogeniz&d and RNA WAS extracted using Tr-Reagent (Progenz,

TR Aner RIS R The RNA was then further purified using

Pr_qy@@sy i I(g‘éﬁié,ls t(gidg Gég}ék‘ ria;Atstt : € ]
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Jabelliang protosall B 10 referencediA from 12 different celttmeswas

446BiRed with 28 dUTP. THevMv@®@3/073220PCI/NZ20067000343
fluorescently labelled cDNA Mdré58itified using a QiaQuick PCR

purification kit (Qiagen, Vic &¢&Halia) acgording to the manufacturer's
protocol. DE tumours: Tum jmmogenized and RNA was isolated
using RNegsy Mini 5 Kit (Qiaggn,shgeen, Germany). cRNA preparatior,
was performed as describeldymeviogialy (9), purified on RNeasy Columns
(Qiagcn, Hilden, Germany), Bhd BR&ed in 55 Ul of water. Fifteen

T—

HErd8rams 6FSRRIA was frabmeereds for 35 mitutes at 95C and double

Aded cDNBNYas synthedMPIRRP0a oligo-dT-T7 primer (Eurogentec, n,

& g
130B02 o AEKELAL o d WM 083898 romega RiboMax T7-kit 10
2 m":)é‘ 77 B RPNV VI AW :-QA&ARZTD Inl:n lina-naix.(l.oxo

A g, T Y A R o T 5T+ oo PG RaXALOXG,
73RBRENMEMVADIL 1 NM 002358

9.80E-05 CA2 NM 000067

0.000128 GZMB NM 004131 *

0.000177 SLC4A4 NM 003759

0.000215 DLG7 NM 014750 *

0.000376 TNFRSF11A NM 003839

0.00038 KITLG NM 000899

(.000579 INDO NM 002164

0.000634 GBP1 NM. 002053

0.000919 CXCL13 NM 006419 *

0.000942 CLCA4 NM 012128 *

0.001636 PCP4 NM 0606198 - -

The NZ signature had an odds ratio for disease recurrence in the NZ patients of 8.4
(95% CI3.5-21.4).

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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Germany) Example 4: Mieroarray experiments NZ tumours: Hybridisation
of the labelled target cDNA was performed using 1VIWG 15 Human 30K
Array oligonucleotides printed on epoxy coated slides. Slides were
WB&K@&P it 1% BSA and the hybridisation was done in pre%%ﬁ%ﬁ%‘é?(?é’*“
buffer at 42C for at least 12 hours followed by a high stringency wash.
Slides were scanned with a GenePix Microarray Scanner and data was
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AnUfacturers protocol. The arrays Wate teR aeds REAGHK ot to relapse
(FELARIEnHisn3&3er 30 confocal microscope and the digitized image data
were processed using the A_ffymetrix(r) Microarray Suite 5.0 Software.
:ﬂzp 2007/073220PCT/NZ2006/000343 Example 5: Data pre-processing
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wealysistoain(k «Sieal.0ormelizain d Awandie WSl aandarize

the distribut{}on of log int.ensmgratlos across arrays. Post-normalization
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Genes with low intensity, large differences between replicates (mean log2
difference between duplicates higher than 0 5), and unknown proteins
KyarepleSténOvephfiom ofiNdatads®E Aftegtbhidnitahnosmadinadiffent staging
spéagedure, a subset of 10,318 genes was chosen for further analysis. DE
éilataﬁéé\ll ereetrix 11]%33A C_‘agreneChi?s ‘?ssed quality control to eliminate
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Aisaligamenidroblenaoadioy mesncsinalianoise alo. Badargung,
correction and normalization were performed In t e R compuﬁné ’
SERATSRMEn e pivlodfy B Gt o et aep ik elsrinatizadrehptteS sign T
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e e e O Her
fireaseetben i degrsaprl (Ao N rardistiatly asxpressed 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 log2 fékl 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 (LOOCV) WO 2007/073220PCT/NZ2006/000.343 in
each of the NZ and DE data sets. To avoid the problem of over-fitting,

both the gene selection and signature construction were perfooned during
aach | OOC\/ itaratinn Aftar | OOC\/ the nrediction rate wac actimated hy
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Data set Prediction rate Sensitivity Specificity P value* Odd ratio NZ data (
training SVM) 0.77 (0.66, 0.86)1 0.53 (0.33, 0.73) 0.88 (0.77, 0.95) 0.002
5, 21.4) NZ data minus 4 genes not found in  Getman data were
%%Wﬁ%% 0.72 0.38 0.87 0.011 NZ data set (training; SYAVNZ2006/000343

2 (0.32, 0.86) 0,79 (0.52,
@g{éﬂm é%g%%g?gé%{ );;ngzjre@%ﬁtge goét g%%%ugc: |c(‘>’ﬁ r%‘f‘égger’?sutuvuty

Eerisr(dahle Bainrhisting NKBEB L Q. GBMS1

Ol@B)fﬁ\Bﬂw 88)<UREIL 249), @m%z{aozé@emm (d@j%ﬁ%'i‘ﬁ:@@%%&%
t d ront German rainin

o 67 o 65 0.66 gb &%%%?e%vﬁw?%afap&e%ﬁiﬂﬂwg@ﬁé% 4 BH3S7

(62208 GAF A0 e8e m&@y@io.n.?,r@ne(mmoﬁ 6) SiblatipPORRIGLOL protein

mReRML RS Bl RRALESE RRIghb ﬁg% 95% common fo

Eterval * P values were calculated’f rmuta N o

ﬁg f’d’é@ SERRISA: %}dﬁﬂo%ﬁ@@@#am%%m@wm@ﬁwe 4) are
m@mtbmnbgmmwsx@wcemaIMng 4 chemokine ligands (CXCL9, CXCL10,
CXCL11, CXCLIB;'(?J)), PBK (28), INDO (29), GBP1 (30), GZMB (31, KITLG

(32), and two receptors of the tumor necrosis factor family (TNFRSF11A, FAS; 33)).

Eighty six genes were found to be moderately correlated (Pearson correlation
coefficient > 0.75) with at least one of the four chemokine ligands in the DE data.
Ontology analysis found that 39 of these 65 genes were in the category of immune
response (p<10'26). This result suggests a key role for the host immune response in

determining CRC recurrence.

Example 16: Discussion of NZ and DE Prognostic Signatures
It has been shown that the two different prognostic signatures can be used to improve

the current prognosis of colorectal cancer.

For the DE signature, it was surprising and unexpected that the stage I/IT samples
could be used to predict stage III outcome. It was also surprising that many genes
associated with recurrent diseasé 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 forther 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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Gene Symbol WDR44 GenBank Ace. No. NM 019045 Genes not found in
Gerrnan data at time of analysis * 2.30E-05 3.30E-05 RBMS1 NM
016836 4.60E-05 SACM1L NM 014016 ,6.80E-05 SOAT1 NM 003101
Y96 B5 PBK NM 018492 0. 00014 G3BP2 NM 012297 0.8002§3006/000343

F410 NM 021188 * 0.00022
Z‘%%%é%‘%%% 094 6q%% PR KRB s Rso TR e oM fbe
vt @@GE@@&WQ@@ I\HW@EQD@E 0636 EBMATNMI Q12485

‘@cmmasmﬁlw M@aﬁﬁﬁ@ QPUULEENASINO00510. 0000467

17 0.000493 RNASE2 NM 002
Ef%llgg A NW IS8 RoT B Regasmpy induced proteins, and IL2RB,

2@@7f@®3230ﬁ€?¢%2ﬁ1@%@@&&4350-®ﬁ958§v&§&5 B3Shmor specific CD4+ T
cells and CD8+ T cells has been shown to result in tumour rejection in a mouse
colorectal cancer model (37). Collectively, these findings suggest that the lyphocytes
form part of a tumor-specific host response involved in minimising the spread of cells
from the primary tumour.

Example 17: Selection of additional prognostic signatures

The performance of the two prognostic signatures described above was excellent in
terms of cross-validation EeﬁNeen the two data sets. Further studies were carriedbout, :
using a purely statistical approach, to develop a range of signatures, in addition to the
aforementioned, that would also predict prognosis for other data sets. One of the
additional goals of these studies was to ensure that the method used to normalize the
microarray data (robust multi-array average) was not exerting undue influence on the

choice of genes.

Figure 4 shows the classification rates obtained from signatures of varying lengths.
The classification rate is the proportion of correct relapse predictions (expressed as a
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 samplé (i.e: same ratio of recurrent to non-
recurrent tumours as the full data set) was removed as 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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The effect of normalization on feature selection was thoroughly investigated by
generating gene lists from 1000 sfratiﬁe&sub-samples of the original set of tumours,
each time removing 5 samples (i.e.1/11 of the total number of samples) from the data
set. (This is effectively the same as performing 11-fold cross-validation). A tally was
made of the number of times eacﬁ gene appeared in the “top-n” gene lists (i.e., top 10,
top 20, top 100, and tbp 325). This value was termed the “top count”. Top counts
were generated using three different normalization methods (40) (Figure 6), and three
different filtering statistics (Figure 7). There was substantial correlation in the top
count between normalization schemes and filtering statistics (41, 42) used. Thus,
while normalization and feature selection methods were important, many genes
appeared in the gene lists independently of the method used to pre-process the data.
This indicates that the choice of normalization method had only a minimal effect on
which genes were selected for use in signature construction. The top count, summed
across all normalizatioﬁ methods and statistics, was found to be a robust measure of a

gene's differential expression between recurrent and non-recurrent tumours.

Genes from the gene lists (sée 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. Signétures 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 ejther 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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TRMT R EGTYOYS T 76% 81% 72% 23 HNRPD, WARS, STAT

I, Eleggf%&gBS gWHW@WR% CXCL.9, CXCL1D. FAS,
JANRP QB NHiA ’%ﬁ;’ L1 WHSEL, Mogz XCLIL)
RBM2BLMARGMS;, SEG1QRAZBRIENR5% 83% 9% 900 85% 7605 24
WARSTBEAH X2 SIAED OA3E, DI GAP4, 85% 83% 77% 69% 81% 69%

CTSS g{@@&%gg% ,%%L%ENRPMPL SLCZ5A11, NDUFAY,
4£17cA%2ks, Abk AP 250\ Az MARCHL, PRI |

IINRY [VER [SEG24RENIUSH ST AMRRCHS, 25 WARS, PRDX3, MTITED2,

PSMESEAUMERNBDERB) SFVRIS_USP4_GDCA0, CXCLI,CXALIO.

\JIVI

TRIMAR, MDEARTEAS, -7k PWEo6 439 77% 53% 819 12%

4TXCLCKCBIGAAAA 111G QR SrAK, 2 TP 5A®: S0G SGsl DA% 25AS,.,

06

MARC ?@%FAS QQW,A_EE%, ELF4E, MTHFD2, PSME2, GMFB
DLG“'-W‘AR'S'I’ ¥ KP‘Z"I"?M" (4, \‘I-IEK_]_’ HN DDA?P ICl QBP
NDUFABC@]L&%% 5&4 C1QBP, NDUFAO,
44 SLC25A11, CA2, ME2, CXCL11, IFT20, TLK1, ~ |85% |86% |96% |79% |81% |s3%
RBM25, NUP210, BAZ1A, MARCHS, PSATI,
TRMTS, STAT1

WARS, PRDX3, MTHFD2, PSME2, TYMS,
CXCL10, FAS, CHEK1, TRIM25, C1QBP,

45 NDUFASY, C170rf25, CA2, ME2, CXCL11, IFT20, |88% |90% |(85% |79% |88% 66%
RBBP4, RBM25, AK2, CDC42BPA, AGPATS,
DKFZp762E1312, HNRPD, STAT1

WARS, SFRS2, EIF4E, SFPQ, PRDX3, MTHFD2,
PSME2, DLGAP4, TYMS, USP4, CDC40,
CXCL10, FAS, HNRPA3P1, KITLG, NDUFA9,
46 KPNBI, SLC25A11, WHSC1, CA2, ME2; 81% |79% |81% [79% (17% |72%
CXCL11, SLC4A4, RBM25, hCAP-D3, BRRN],
CDC42BPA, AGPATS, MARCHS, SECIOL],
FLJ13220, BRIP1, ETNK1, STAT1

HNRPD, WARS, EIF4E, PRDX3, MTHFD?,
PSME2, GMFB, DLGAP4, TYMS, CTSS,
MAD2L}, CDC40, CXCL9, CXCL10, KITLG,

47 NDUFA9, SLC25A11, WHSCI, C170rf25, CA2, |81% |83% |88% |86% |88% |69%
- |MEZ, SL.C4A4, CXCL11, RBM25, AK2, ATP5A],

CDC42BPA, FAS, BAZ1A, AGPATS, SEC10L],
BRIP1, TRMTS, STAT1

48 WARS, EIF4E, SFPQ, PRDX3, MTHFD2, TT% |83% |81% |79% {73% |69%
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83% 92% 86% 81% | 79% WO 2007/073220PCT/NZ2006/000343
SVM 3NN INN WIISCI, CA2, MF2, CXCLII, R8M25, CAMSAPILL, FAS
SEC F1J13220, STAT 27 WARS, SFRS2, EIF4E, MTHED2
PSM@E$0&1H%$MS L1YLAN I, CDC40, CXCLIO, C | QBP, M’BDH&

KPNB1, CA2, W2, GZIV113, TLK1, SLC4A4,'RBNZS, ATRRAT t—/—\b,lNN

AGPATBsMEL-GMEN, hifdash ] B8 UEINIRGED, $ TATI 85947 90%485%-86%
81% 79 %(CLZEIWRIPDFWARJEP@P’IA@QBMTH FD2, PSME2, nu, TYNIS,

CXCLO G DB T RIMEE ggﬂe CIQBF NDUFAQ, CA2, ME2,

CXCL1MARBM2BcAKZrBRAN, Hwii)534, SEQ | OLL PBK, ETNICI,
TAT1|BR®A BBYELS196 86% 81% 76% 29 E FAE, PRDX3, RSME2,

DLGARANEH W)@@E@ EPEEIPQIROEIO| PAY, PLK4, KITLG,
SLC254; g&?{g‘“ﬁmll RBMPS, ALC, AGPATS,
?\%ARClmAsmm@@e RBIGABINE R, BEAT1/8658°8695°88787F 65677 7%

69% 30%5?@@%2 @Wﬂ@@mﬁéw MTHFD2, PSMEPR, DLGAP4,
e 4 1O-_EAS. PLKAINDUEA9. ME2!,

cxcu| Wﬁm Xﬁ%&%ﬁgﬁ%ﬁmph KLHIL24, ETNK1, STATI

7% 7%8@%@@%%%MCIQBP 31 WA }{%}&S %B‘C‘) ELFAE, MTILFD2,
t

PSMEZSHEE FEe. A@é b %&@6 561”_9,%{ ({2506

SLC254AdA;3 gM25, BRAN I, CDC2BPA,

FAS, A@Rﬁfﬁyﬁ&ﬂﬂ@ﬁl‘hﬂi&'h&h@nﬂ RCMTS, STATTI 85%83%92%
76% 9PHTEDL RBP4 WNF?DEWEE}S@R& EPAS |, EIF4E,- MTHFD2,

PSME 4G MRS ABY IR e DOk, BXCNBCHEL 1S

KTTLChMDbBFA@,SME@,SG%ém CIR)LB 5| ATB5A1, PBFC, ETHIC.,
STAT] WWZZ?WWB%WW% SBAWARS| SFRS2, MTELFD2,

PSME! N1S.|LMANL, GDC4p, SLCAA4,
cXCL Mﬁ?&%ﬁ&qsp, WLISC1, Cll70r125, GA2,

WE2 RBMZB]7SIQEFOMEDRYUG4, CXCLIL,  |77% |83% |81% |86% |69% |76%
SLC4A4, RBM25, AK2, CAMSAPILI, SFRS2,

DDAH?, RBBP4, AGPATS, FLI10534,

DKFZp762E1312, PSAT1, HENRPD

HNRPD, WARS, SFRS2, SFPQ, PRDX3,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
LMANI, CDC40, CXCLY, GTSE1, FAS,

53 HNRPABPI SLC25A11, NDUFAY, KPNBI, CA2, |88% |83% |92% |79% |92% 2%
ME2, CXCL11, SLC4A4, RBM25, BRRN],
CDC42BPA RBBP4, BAZ1A, SECI0L1, BRIP1,
KLHL24, STATLl

ENRPD, WARS, EPASI, PAICS, EIFAE, PRDXG,

MTHFD2, PSME2, MCM6, GMFB, DLGAP4,
TYMS, USP4, LMAN1, MAD2L1, CDCAQ,

>4 SLC4A4, CXCLY, CXCL10, FAS, KITLG, CIQBP,|//7° |79% |85% |83% |85% |79%

SLC25A11, ME2, CXCL11, RBM25, AK2,

CDC42BPA, SFRS2, SEC10L1, STATI

WARS, EPAS1, STATI, EIF4E, SFPQ, MTHEDZ,

PSME2, TK1, GMFB, DLGAP4, TYMS, TES,
CXCLY, IRF8, CXCL10, FAS, NDUFAQ,

33 Cl70rf25, CA2, HNRPD, ME2, CXCL11, [FT20, |88% |90% [88% |76% |88% |79%

RBM2ZS, CDC42BPA, FLI10534, SECIOLI PBK,
BRIP1, TRMTS -

SFRS2, PAICS, EIF4E, PRDX3, MTHFD?,
PSME2, GMFB, DLGAP4, TYMS, TES, LMANTI,
SLC4A4 CXCL9, CXCLIO FAS, PLK4 TRIMZS )
56 SLC25A11, NDUFAS, WHSCI1, C170rf25, ME2, |85% |79% |85% |79% 81% |86%
FUT4, CXCLII IFT20, RBMZS ATPSAI
CDCA42BPA, FLJ10534, SEC10L1, HNRPD,
KLHL24, STAT1
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90% 88% 79% SOCS6, AGPATS, lINRPD, STATI 34 HNRPD,
WARS, MTHFD2, PSME2, GMFB, DLGAP4, RABIF, CXCLIO, TRIM25,
KITLGo $-2BRy KPNB 1, SLC25A11, WEISC1, ME2, RBM25, 1/x72006/600343
AMSAP1LI, BARBI, CDC42BPA, FAS, AG PAT5, SECIOI.,I, ETNKI,
STAT1| 85% 86% 92% 90% 81% 86% 35 HNR 43R, WARGGBFRSZ,
SFPQ,| MRBEBR DG A RSY MO X6 S BaVIANT, ARF6, COC40;C T GBP;
C176H W»@EHPSL‘@@AQIS&BMZS, Al2, ATP5A1, FAS, SEC
J70LlI, Ji% 1519 83%s85Ys79%TBNF%086 |53%
WARS&NBERMIEIME @mx&zmﬂtﬁﬁ)z PSME2, GMFB| DLGAP4,
MANI FAR B RRAD IRMTS FRYEL, 6041 10, FAS, KITLG, SLC25A11,

WESC Mjﬁ%@ mm 85% 8B% 85% 9D% 8B% 90% h[86%
AGPATELEIN Atk 103t W (R‘hs STRS2| EIF4E, MTHFD2, TK1,
BMFB spgmpmpwmwmmmccxcuo DRIERY, | IDRP A,Wi Sgﬁl AQB),?,
NDUF/ | RBM25, BIRR_N I, ¢DC ,
FAS, 73{3?121,%%%5%?%% 5%65 B36071073320PC T/N [22006/000343
VM 3 SErSE GRaEob, AT ErgsINRPD, KUMt24-STAT+H—38
WARS|EERATS I BAFGRCAPRES, QVSEIFD2, GMFB. DLGAPY, TYMS,

TSS, g CL10, INT PASPL CIQBP, |
5gl?orn M%ﬂ%ﬁ é QZ%A N S

KLHL2¢WW@BW@B@%@W&QO( 0 39 WARS, SFRS2, ELF4E,
PRPX 4§W MOB-BDLGAR4.-TYMS CTSS SLC4A4 _CXC110

sLC2ag% %@éﬁsﬁﬁ%ﬁq@mz cXCL11, RBM25, AK2,

CDC4‘711131M4 FAS, DERA TSCRESAOL |, TRMTS, STAT1 88% 83% 88%
6990, |CXCLI10, FAS, CHEK1, CIQBP, NDUFAY, 92% |79% |77% |86% |69% |76%

SLC25A11, WHSCI, ME2, TLK1, CXCL11,
RBM25, CDC42BPA, AGPATS, FLI10534,
FLJ13220, PSAT1, STATI

WARS, EPAS], EIF4E, MTHFD2, PSME2,
GMFB, DLGAP4, TYMS, TES, LMAN1, ARFS,
CDC40, CXCLY, CXCL10, FAS, PLK4, TRIM25,
61 C1QBP, C170rf25, CA2, ME2, CXCL11, SLC4A4, [77% |83% |85% |72% |85% |69%
RBM25, AK2, ATP5A1, CDC42BPA, AGPATS,
FLJ10534, DKFZp762E1312, SEC10L1, PBK,
PSATI, STAT1

HNRPD, WARS, STATI, EIF4E, SFPQ, PSME2,
TK1, GMFB, DLGAP4, TYMS, TES, CXCL9,
GTSE1L, CXCL10, FAS, CHEK1, CIQRP,

62 NDUFAS, SLC25A11, WHSC1, C170rf25, CA2, |85% |76% |88% |83% |77% 169%
ME2, CXCL11, SLC4A4, RBM25, CDC42BPA,
DDAH2, AGPATS, FLI13220, PBK, TRMTS,
KILHL24, ETNK1

WARS, EIF4E, PRDX3, PSME2, TK1, GMFB,
DLGAP4, TYMS, USP4, DCK, MAD2L1,
CXCL10, TRIM25, C1QBP, NDUFA9, SLC25A11,
63 Cl7orf25, HNRPD, ME2, CXCL11, IFT20, 81% |83% |65% |83% |73% |72%
RBBP4, TLK1, SLC4A4, RBM25, AK2,
CAMSAPILI, SOCS6, FAS, FLI10534, FLI13220,
PBK, BRIP1, ETNK 1, STAT!

WARS, SFRS2, EIF4E, SFPQ, PRDX3, MTHFD?2,
PSME2, TK1, GMFB, DLGAP4, TYMS, LMAN1,
CXCLY, IRF8, RABIF, CXCL10, CHEK1,

64 NDUFA9, ME2, FUT4, CXCL11, SLC4A4, 69% [79% (73% [83% |85% [83%
RBM25, AK2, CAMSAP1LI1, FAS, RBRP4,
MARCHS, SEC10L1, PBK, PSAT1, HNRPD,
TRMTS, KLHL24, STAT1

HNRPD, WARS, SFPQ, MTHFD2, PSMEZ,
65 GMFB, DLGAP4, CTSS, LMANL, ARF6, CDC40, 357 |72% |88% | 79% |77% |72%
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85% 72% 40 SFRS2, EIE4E, PRDX3, PSW2, GMFB, DLGAP4, TYMS,
CXCL9, 1RF8, RABIF, CXCLIO, FAS, TRIM25, SLC25A | I, NDITEA9,

ME2, X0t L, RBM25, AGPATS, FLJI3220, IFNRPD, BRIPJE E}g;&!momm
STATI1 85% 93% 88% 83% 81% 69% 41 1-INRPD. WARS, (f )

PRDX3, TIC!, DLGAP4, TYMS, QDC40, CXCL8yfz TSEL, X CLIO, Nigy

KITLG | SIcaebaad s Rk is2 I T20, BLCAnd RBM25 NtP210;
BAZ1A KSE@IQLQBPWFS,, SKEBAEA“&T@JTl 85% 83% 969 79% 92%

72% 4?@%@&1 gglg?ég{% $ME2, DLGAP4, TYMS,

CTSS, @MELQE"J:&E&IQ}{CLlO BP, NDLTFA9, |CPNE31,
SLC25 AR EA IS[SEEAL TR AMBER3, SOCY6, MARCUS, SECTOLT;
IINRPEW%%@% BEYE.83%)| 92% 69%) 43 WARC EPAS I,

RRDX: T TYYS G5 4% cxclo,
CXCLI{GZ8BCRBAN IRIOHE WLLngMEz Thita| BBNDE sikgst”
FAS, A?WE}:A@E@SLT@E@PSFMF HKLE2R4, ETNICl STAT1 77% 83%
889624 0967206 A WARS PSME 2 GMFB, DLGAPA [ TYMS,

CDCA A AR TIBENRIDUFAY, SLG25A11, CA2, ME2,
EXCL @mmm:@cmmmmmmwumm BAZ1 3(,/l(\)/m% é:l SATI,

TRMTS éﬁﬁ%&%@%‘% %?gg% 83% 45 WA .F???b‘@%’ 0%

MTEIFDP21 R IS % 7P% 88% 66% CXCL10, FAS,
CHEKI}, iRt o4 € 3QRE,, NREIF#SCI701T2Zb CAR MEZ, ~GXCL11,1F[F26;
RBB-PzMﬁ%*W%Wmmmp@ BCPATS, DKFZpr62E1312, HNRPD.

STATI cméI%%ﬁ;%%%ﬁ%?@@%mmm MTIFDoBEMBR, |
DLGAFW@YMW@Q@D@@Q}@@&&LO FAS,HNRPA3P1, K|TLG, v
NDJ_ THAS KPR PBE| RYEAKRIRARIET! A2, ME2-| CXCLI1, SLC4A4,

RBM25 HRREIARS IE% SFBPA, AGPATS, MARCHS, SEC IOLI,
JFL113] @@sﬁﬁ&am N i(iT/E S&Q% 81% 79% 77% 72% 47

1-INR EDWCMH@MDKMTHED_,%S Rik2, BT D | TBAPAY
TYMS S S MABASE QEHE REPIIOXCLLO, KITLG, NDUFAS

1 QLo lovel 1.1 BNM2EG

bLL’émeMVWAEé’SFkSﬁ l]ﬁAé‘PEﬁ'éfﬁ‘ MEZ:-SECAA4-CXELH-RBMA .
AK2, AWE@@@EﬂMM&IEM@S&GPATS, SEC10L I, BRIP1,

TFRMTEL JRBETXEET 690648 MARS, [EIFAR SFP
PRDX%@@%@&%&% i o sl

FAS, SECI0L1, PBK, BRIP1, TRMTS, STAT1

HNRPD, WARS, PAICS, EIFAE, MTHFDZ,

PSME2, GMFB, DLGAP4, TYMS, USP4, TES,
CXCL9, CXCL10, FAS, TRIM25, C1QBP,

71 SL025A11,017ort25,CA2,Nmz,cx%Ln,-' 85% |86% |88% |76% |81% |72%

IFT20, RBBP4, RBM25, AK2, hCAP-D3, ATPSAL,

BAZ1A, PBK, BRIP1, KLHL24, ETNK 1, STAT1

WARS, SFRS2, EIF4E, PRDX3, MTHFD2,
PSME2, MCM6, GMFB, TYMS, USP4, CXCL9,
GTSEL RABIF, CXCL10, FAS, PLK4, CHEK,
72 SLC25A11, CIQBP, NDUFASY, Cl70rf25, CA2, 81% 183% |85% [86% |88% |[83%
MEZ, FUT4, IFT20, RBBP4, SLC4A4, CXCL11,
RBM2S5, hCAP-D3, FLI10534, MARCHS, HNRPD,
TRMTS, STAT1

HNRPD, WARS, EIF4E, PRDX3, PSMEZ2, TK1,
DLGAP4, TYMS, CTSS, LMANI, ARF6, CXCLS,
CXCL10, CHEK1, TRIM25, NDUFAY, KPNB1,
73 SLC25A11, WHSC1, ME2, SLC4A4, RBM?25, 3% |79% [81% |79% |77% |76%
AK2, SFRS2, DDAH?2, FAS, FLJ10534, MARCHS,
FLJ13220, BRIP1, TRMT5, KLHL24, ETNK],
STAT1

74 WARS, SFRS2, EIF4E, MTHED2, PSME2, 92% |86% |81% {83% |88% |76%
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wo 2007/073220PCT/N7.2006/000343 SVM 3NN INN PSMEZ2, GMFB,
DLOAP4, 17MS, USP4, AR F6, CXCL9, CXCLIO, FAS, IINRPA3P1, C |

QBRy HRLFASICPNBL, SLC25A11, ME2, CXCL I 1, IF120, FLKL, (000
RBM25, R813P4, AGPAT5, MARCHS, SECIOL1, PBK, PSATL, ITNRPD,

BRIP-1, STASI 49 EINR_PD, WARS, SFR.$&vECF4ENEFPQ, PRRX3

MTHEDR¢ RS Niads, UK, i B okl sAd34 4 TYMS. TES, DOKARFG, ;
CXCL “EIOL 1P NFERA BNRPACPLOBPRA DUFA9, SILC25A11, ME2,

CXCL @S%ﬁﬁlm&%ﬁﬁ CAP-D$, ATP5AT, FAS,
MA_RGI¥54 KEkt] 2dpASTABH, FX¥e83%0¢7% 79% 81% 83% 50 WARS,
STATSBIIAE_SEPQ,_PRDX3, MTFIEDZ, [TK1,|GMFB, DILGAR4, TYMS,

CTSS P TES0G PRYERCMEB. TRIM25, C1QBP, NDITFA9,
s.l_czes@,saék,éggj %%,, ?gg)ﬁgéz gﬁ, v wbGda A Kk, CAMSAP I LI| FAS, 13AZ IA,
TMARGES? B1YCAOMBEOKBIVTBOBEY 157521322 DeshI 3o B | 7614

ICLIIL%%%’E’ ' %§5ﬁg%§§@£ﬁARs E1174E, PRDX3, MTHFD2

GMFH ; CXQL9, CXCLIO, TRIM25, SLIC25
All, NDittsthS) WARS Sl eOAirMEEyEE C4A%, CXCLIT RBM25, CAP D3,
ATPSA%CW%EQDY?%?SQASE%?LESRLE$SZZO, PBX., BRIP1, KLHIL24,| -
TNKIZEAR 6 a8 B89 85% 72*&(:4905%;WAF35, EPASL, |
7§TATEIE&?E4MWED%@£’%M&2L:@/B;, KIRE. DI CARE TYMS, |52%
DCIC, BPagTeRECOCENBISTOSFIS, HNRPASP 1,/SLCR5A1. C I|QBP
MES: JOSGAPLLBRIPISIATL 1 1 13025 AK D CAMSAPILL SERS.

DDAH %@@;&é&%ﬁﬁﬁ% DK_F4762E1312,|PSAT I,

11NRPBER.ALC88Y6BI%0, 8684, 6884176% 53 HNRPD, WAR S, SFRS2

17 11 §1= 1 68 ) [ y 3 \ 0,
SFPQIBRRPEL DERHCS. GMABTDLEARRTYMIS, [BIAND%
wc%%é%@g?%%%&%ig ¥BA3A 1, S|.C25A11, INDUFAS,
KPNE A58/, MEEIOELIAL SEGAALTRBM25, BRRNI, CDC4213PA,
RBBPAY BRZSTASEETICUICRIM, IGHEL 24, SAT | 88% 83% 027 79%

929 1005 NP AR EPAS: PALCS, E1174PROX3
7IMITITED2 RIMERMCMOMBMER, EMIAPGTIMS, [ESP47dMANL, 17600
MAng g 257GANSPIULISBRINI 30, 8506 79% LC4A4, CXGLY,
cxcy UGB OBRSES5A10, MT2, CKCL11, RBM25
41(.2,] eNrESDRGRSERRS SRS Arnkh, [ (T STAT
‘| PSME?2, GMFB, DLGAP4, TYMS, USP4, TES,
CXCLS, CXCIL10, FAS, KITLG, CIQBP,
79 NDUFAY, C170rf25, CA2, ME2, RBM25, SOCS6, [81% [72% |88% 79% - {88% 169%
CDC42BPA, BAZ1A, AGPATS, DKFZp762E1312,

SEC10L1, FLJ13220, PSAT1, BRIP1, TRMTS,
KLHL24, STAT1

WARS, SFRS2, EPAS1, EIF4E, MTHFD2,
PSME2, TK1, DLGAP4, TYMS, TES, CTSS,
ARF6, CXCL9, CXCL10, FAS, HNRPA3P],
80 TRIM2S5, SLC25A11, CIQBP, NDUFAY, HNRPD, |85% 186% |81% [69% |69% |69%
MEZ, CXCL11, RBBP4, RBM25, AK2, AGPATS,
FLJ10534, DKFZp762E1312, SEC10L1, PBK,
KLHL24, STAT1

EIF4E, SFPQ, MTHFD2, PSME2, GMFR,
DLGAP4, TYMS, TES, CTSS, CXCL9, CXCL10,
FAS, PLK4, NDUFA9, WHSCI, C170rf25, CA2,
81 HNRPD, ME2, IFT20, RBM25, NUP210, 81% (79% |85% [76% |81% |66%
CDC42BPA, DDAH2, BAZ1A, AGPATS,
FLJ10534, DKFZp762E1312, SEC10L1, FLJ13220,
PBK, BRIP1, TRMTS, STAT!

WARS, SFRS2, STATL, EIF4E, PRDX3,
82 MTHFD2, PSME2, GMFB, DLGAP4, TYMS, TES, 317 [90% |85% |76% |85% |72%
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55 WARS, EPAS I, STAT 1, Eff4E, SFPQ, MITIED2, PSME2, TKI,
GMFB, DLGA24, TYMS, TES, CXCL9, IRF8, CXCLI 0, FAS, NDUFAO9,

Clior %{%&NMDD ME2, CXCL1 1, IFT20, RBM25, CDC428PA

FL510534 OLI, PBK. BRTPI, TRMT5 88% 90% 88% 7655 S04 4d)h343
56 SFRS2, PAICS, EIF4E, PRDX3, MTEIFD2 RSMEZ, GE13, DLGAP4,
TYMS | MBS, DB BRI SRR CRX G XC IO, FAS PLIKATRIMED
SLc25A&m2NQQEAgDWHssmmwow25 ME2, FUT4, CXCL11, 111120,
RBM25, HEBRML SEC IOL 1, HNRPD, KLIL124,

STAT atp“l ) ‘ :ﬂi\‘l. 35‘/. ® l'vo =\o 0 WO

2007/Ci&ma@ﬂmzf2m6fnﬁq@%@& BYM 3NN ININ 57 SFRS2, PA|CS,
LF4E: % e PUASREXS QUTRIEDR CRSME2| MCNI6, GMFB, DLGAP4,

YMS FIANEIENBICEREL o, IHEY, CREUIDS TRMZEY | 79%

NDUF emmswmzﬁﬂmzﬂdi\dﬁ?@l It CXCLI 1, IFT20, RBM25, A1C2,
AquARWWB%L@Rm TRMT5. ETNK1, STATI 8 0/0 B6% 85% [79%

85% 8 %RSNE;W@ @P@SZ STATI, ELF4E, MTHFD2, PSME2,
LGA L9 112.F8; CXCL 10 PLK4,

K LCZEMl\mmnmmmwMSWIMMA'7§§%ZES§3®A2‘,3WIn TRUPPA0|72%
I
80056 m{%ﬁpﬁ%éﬁ%}@g@ﬁ@ou FL313p20, 13RIP1,

Lol A =Rz oA QQO/ N ')OA 50 \WARS! SERS?2
KU T RPNk &t e 578 O PIVUAR ’
MTL|H@@4@&BME£D§MEE$@ YNIS, CC40, CXGL9, GTSEL,

XCL @JWWKWRJM%NSMBZSAll CIQBP, INTAJFA9, KPNB1,

Vi SCLEIA eSS HED, 1L Rehpsrepanir: o

| AGPATRSNIARGRESs, MR Dr iRk, TRMTS, KL141,24, STATI 81%
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A1C2, HEHEP. BARE RRAl SAMTIPAFRS PRIXRCUS, 21118220, TRIVITS,

KLI-11 s rait, I AR BYI4ESSFPQ, MTRED2, PSME2,|TK1,

15MFB P uGBARY, éEMMS{ﬂB%@@ﬁA SL.,40A4 QX(,LQ J-I;SEE”_O .
CXCLIPEA gf @%y@%mu&m SLATEA1 T Cl BBR KDITEAY
KPNB; #1. 1) Ef% XCLII, TLK I, RBM25,Nunio,
R88P BTG RNES, M/HRElHﬁ\IISECIOLle:Lll3220, BBK, TRMT5, KLHI

24, ETNKRSSFRSE EFAS6I7696192% 83% 81% 3 0 99 ,

MTHFD2, PSME2, TK1, GMFB, DLGAP4, .

TYMS, USP4, LMAN1, ARFG6, CDC40, CXCLS,

IRFS, CXCL10, FAS, PLK4, CHEK], HNRPA3PI,

123 C1QBP, NDUFA9, SLC25A11, WHSCL, C170r25,{73% |83% [85% |76% (81% |79%

CA2, HNRPD, ME2, SLC4A4, CXCL11, RBM25,

AK2, NUP210, AGPATS, FLJ10534, MARCHS,

DKFZp762E1312, PSATI, BRIP1, TRMTS,
STATI

WARS, SFRS2, EPAS1, PAICS, EIF4E,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
CDC40, CXCLY, CXCL10, FAS, PLK4,

HNRPA3P1, KITLG, C1QBP, NDUFAS,
124 Chd TMRED, MEs FU%’ cxcﬁ?ézg,sa’ TT% |76% |92% |76% |85% |72%
SLC4A4, RBM25, AK2, BRRN1, ATP5A 1,
AGPATS, MARCHS, SEC10L1, FLJ13220, PBK,
TRMTS, KLHL24, ETNK1, STATI

WARS, SFRS2, EPAS], STATI, EIF4E, PRDX3,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS, '
125 USP4, TES, CTSS, MAD2L1, CXCL9, IRFS, 85% 186% |92% |86% [88% {83%
GTSE1, CXCL10, PLK4, CHEK1, TRIM?25,
NDUFAS9, SLC25A11, C170rf25, CAZ, HNRPD,

87



WARS, EPAS |, PRDX3, MT1LFD2, GMFB DLGAP4, TYMS, USP4,
CTSS, CDC40, SLC4A4, CXCILY, IR_F8, RAM F, CXCLIO, FAS,
IINRPASP || TR11425, SLC25A11, NDUFA9, WFISCL, C17(51125;
HINTRPE IESFLTI4, 85% 8696 9206 72% 77% 69% CXCLA N ff300343
RBM25, AK2, ATP5AL, CDC42BPA, SERSE, BAZ A AGRATS;

("'I'I\I'I 1.060

MARC i FhELS? 2B RIRT il Rtk N IC-H STATH——260
FINRPDAMWARS S SEIQSZ, SEEA!@SFBREM?; MTHEDZ2, PS1IMEZ2,|TK1,

IGME PH%PW&QWMN LMANI ARF6 1VLADZ2L |, CDC40, SL.C4A4,

CXCLYHf2R8"e8s ABP1, SLC25ALT,
C1QBPiNRLIFAD T LpAz NIER, CXCLII, RBI\/25 T7%
5% 8:@%(83%?[83%316% nmmmm,omgg lgﬁs, AGPATS, FL |
310534 3K L3 IE éK,"é/r-‘am’}F/TrWT g2%
 STAT|, FMCS, ELF4E, PRDX3,
MTHE DX PERIER KA SGVIEB, DLGAP4, TYMS, TES, ARF6, GXCLO,

ER138, RE ERDS FABIEMRRAS, MINRRAS3P |, TRINI25,/CIQBP, NDURAG,

SLC%E@&%@‘@%@;‘%@@%@%@ CL11, IFT20, RBBP4, TLK1|

SLCAAH IREMES, B2 MNUBHLASGANISAR ILI, DDAHI2 AGPATS, 73%
1839 8 %%WAW@QEJLSECIOLBKLI&H&M,7E/IP®M 730 86%
HNRP '4E, PRDK3, MTELFD2 PSME?2,

DLGAIMJIWN@MWATQJ{SSKWG CDC40{ CXQLIO, FAS, PLK4,
TRIMPMEAITI G _SI (‘2'—'>A11 C1QBP, NDUFA9 WHS$C1, C17ar25, C.42,

ME2. |$ﬁ?@@% EARMECKCL 11, R13M25, AK2, BAZIA,
MAR Qs S BERBRIF1, IGLHLZ4, STATI 85% 86%
881%183@%95@}@7%1@3 WARSPBEL132|E| FAE, SE&% RDX3, |
i G il T e SO P o
LMANIFiDIGK;, Sls€disrissech 9n 5" FAS, PLK4| TRILM25, CIQBP,
DUE EIA8A11, WIISCL, CA2, FINRPD, ME2, GZMB, IFT20, fxi,

CXCL ARLAIRESDRBK, PSAT |, BR1131, TRMTE,
1am%@%ﬁ§i&%@m% 77% 76% 104 EINRPD,
WARSCBERS2L DRI, MEHEQR, BSME2, V|CM6, GMFB| DLGAP4
¥I’¥(MS EE&}% (&0, CXCLY, | GTSET aRE Y FAY:
CHEK tEtTMQEA ﬁ KE;&QBP WHSSC1,|CA2, MIER, 01MI3,
11720 F8%5% 86% 88%72% 77% 72% WO
2007/0 75200 PBTINFRIDEIOG0BABS, ST [3NN[INN [SLCAAZ, CXCLTT.

RBMZ%@M&?@&%‘@%@%&O ?BIC, PSATL| BRIPL,

RMTEXETINIGE, IBEATHEK 1, TRIVRS,
1% sfg]s-g1 CIOBP NDUDAS, Gt MEFTLG 85% |83% |92% |72% (88% |76%
CXCL11, RBBP4, SLCAA4, REM2S, AK?,
AGPATS, FLT10534, FLY13220, PBK, TRMTS,
KLHL24, STAT1

WARS, SFRS2, PRDX3, MTHFDZ, PSMEZ,
MCMS6, GMFB, DLGAP4, TYMS, CTSS, ARF6,
CDC40, CXCL9, CXCLIG, FAS, HNRPASP],
TRIM25, KITLG, C1QBP, NDUFA9, KP
131 SLC25A11, WHSC1 %17orf25 cA2, }H\I}{R%% 85% 183% 192% |86% |88% |79%
ME2, CXCL11, TLK1, SLC4A4, REM25, AKS,
hCAP-D3, BRRN1, SOCS6, DDAH2, RBBPA,
AGPATS, PBK, BRIP1, STATI

HNRPD, WARS, SFRS2, EIFAE, MTHFD2,
PSME2, MCMS6, TK1, GMFB, DLGAP4, TYMS,
132 USP4, CTSS, LMAN1, CDC40, CXCL9, CXCL10, {77% |83% |88% |76% 85% |76%
PLE4, HNRPA3P1, CIQBP, NDUFASY,
SLC25A11, WHSCI, CA2, ME2, CXCL11,

INN
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105 WARS, PAICS, ELF4E, MTHFD2, PSME2, MCM6, GMFB, DLGAP4,
TYMS, CTSS, MAD2LI, CDC40, SLC4A4, CXCL9, IRE% RABIR CXCLIO,
FAS w1 IRPA3PL, 1RIM25, NDUFA9, SLC25A11, CAZ, LINRR x4
ME.2, CXCL11, IFT20, RBM25, AK2, CA_MSAP1L1, BRRNI, SERS2,
DDAE12, RI313P4, 88% 86% 81% 83% 81% 88%x SECI &1, BFBK 1ay
PSAT1 GEBRIR10JRMAL RELDELAA, &bAL,T | - 106 LINRPD, WARS;
SERS?Z B%3, MTEIFD2, PSMEZ2, [TICI,|GMFB,

DLGAF?%&%&AW”%EB%LMM CXCL9, CXCL1D,

PLKZ, IINRRASHR, @W@r&@lﬁﬁkkﬂp@a&éifm WHICT 176125 CAZ;

ME2, GXGIEDR, BBMEMBCHME, TR0, RBBP4, ME| 12113M25, CANISAP1LI,

FAS,I\/ 3‘@@9@(]0 |, PBK, STTAT | 81% 90%
B8% 8\ 25 * EPAS183%IF 48, PRDX&Y% |79%

MITIFDRERSMER, mrmz; @MFBBMGAP4 TYMS, MAD2L1| CDCA40,
SLC4A§§C§§;"C;L e CHSIT'LG| CIQBP, NDUFAY,

SEC25A I G FHC-RBM25, Ala-BRRNA-ATPSAL,
CDC4<ﬁB&DR%EﬂG®@Q’£%ﬁ£%ﬁ%, $ECIOLL PBK, ITNItPD, BRIM,

TRMT‘)CWNWI%K%M 8@9262%%%8@0@86% 81% 72% 108 WARS, ERAS
b EIFA S TR TROI SRR A C || cvip ARA TYMS, |
TES,CI%z;,trMANLc@X@b GISER A @J}A %llf@?tﬁ?" 15KA, 7%
SLC25ATIAYONEATAGIMER EAS, MRRBS Mn, FUT4, CXCLI 1, GZMI3,
81% 83@% é%% éBé%z%fé}K’fW‘?FBﬁé’ RBBIN, R13MP5, CAMSAPI L],

o Wom 3| 11 1 sl wn ¥ I‘\II‘\I TOMNILT.
T

hLAP'LWﬁRﬁ?MEﬂAWEW)@JO WERRCHS, PBIKBRIPHTR
ETNKINSTEADR, PSMEROSMAN RIFIAPAMARS TBRS2, EPAS |, BELF4E, PRDX3,

MTELF@%S %@%@A RE\S, TES, CTSS, DCK, GDC40,

WABlF@gg RABP|7FRHNRS SKPNBA. 85% |79%
SLC25AXILNWVFESE SICAFORPBCAR, 6/1E2, CXCL 11, 'ILK', RB M25
| ATP5A g@%ﬁ@&ﬁ%@%ﬁ%cw DKI2p762E1312, SEC | OL

M3 Q004 7004 7704 7204 110

| PBK MISbRgzlSTJ!{‘I‘qu@j@M'TﬁP’D{ZU 9% o070 lJ/_k 70/
ITNRPDsNNARSAéSE\R@ MTinﬁd'ﬁi%E,, PRDX3, MTILFD2, PSMEZ, TU.

GMFB|[PYASIANRFETSIGL), PRS0, ARFLE0 N‘MD;LL QDC40, CXCL9, GTSEI,
OXCL L B OB ENEEASE (504 D8P, [MBLIA, 5154 |coe
SLC25412, mm%ws%m%ﬁa%ﬁao WHSC I, CA2,IME2| CXGL I,
ITT20, %Exﬁ# B%?P”SZA& A5eI86, AGPATS, SECIQLL ABK,

BAATIC

TRMTS

WARS, SFRS2, EPASl EIF4E, PRDX3,
MTHFD2, PSME2, MCM6, TK1, DLGAP4,
TYMS, TES, LMAN1, ARF6, CDC40, CXCLD,
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, GMFR,
DLGAP4, TYMS, USP4, CTSS, LMANI1, ARFS,
CXCLY9, IRF8, CXCL10, CHEK1, C1QBP,

138 NDUFA9, SLC25A11, WHSCI, C170rf25, CA2, |73% |76% (85% |83% 181% |76%
ME2, CXCL11, SLC4A4, RBM25, AK2, BRRN1,
CDC42BPA, FAS, BAZ1A, AGPATS, FLI10534,
MARCHS, PBK, PSAT1, HNRPD, TRMTS,
KLHL24

WARS, SFRS2, EPASL, EIFAE, PRDXG,
139 MTHFD2, PSME2, TK1, GMFB, DLGAPA, 85% |76% |85% |\ T9% |T7% |69%
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111 IINRPD, WARS, SERS2, EPAS |, EIF4E, PRDX3, 81% 90% 88%
83% 77% 76% M'FILFD2, PSME2, GBP |, TK1, GM&B, DLGAP4,

Tvlvl,g Oﬁ MSS, MAD2L |, CXCL9, CXCL 10, FAS, PLK4, CHER |,
SLCIBAT 9:,7 O13P, WT1SC I, C170r125, CA2, ME2, CXCL PETNEHRAf90343
WO 2007/071220P CT/ N Z20044T100343  [SVM,ZNN[TNN TR

FO A =LA INN

SLC4A4L‘YRBM§§5;M4! Ajﬂp&,@k’@é%gbﬂ.ﬂﬂU\ 34, $ECIOLT; E3220.
PBIC., BR{R ENRREIPL2R BT ATTLG, ClﬂQﬂPWARS, $FRS2, ERPAS], LIRE,

MT1||D%®%%§%‘% 2, TYMS|USR4, TES, CTSS, MADRLI,

CXCLOREMSLAR 31, S| C25A11,\WHSC1, Gl

7orf25, @mmwmamzmmm@zma TUK1, R13M25, MU,
CAMS; W%S@ﬁ"fiku (‘n(‘A?RDA IMAM, EAS, MARCIE, SECIQL1, PBK,

PSAT 1|, BETEL VAR, gg%dgﬁ +06% H0% B1% [16% [7% 6%
3 IINRPIBLG\APARﬁ\aﬁEB E| PRDX3, WITHED2,PSME2,
MCM6, @EMC@MEBAF:DH@APHEWYIWIJ 4, CK, ARES,
Cocul R Gl
STE25AGHAWIFLSGs, I 08, fxiwd, NEE2, FUT4, TIKL, CXCL | 1,
SLCAAZRMETS fI251A|(2, ATPSAL, AGPATS5. | FL110534, 65% 76% 88%
76% SEMWEWIWW ,1131C, PSAT1| 114 HNIPD,
WARS MCM6, TK1, GMFB, TYMS,
1JSP4| AP, NRHS, CXGAHONBAS 9PL K4, SLIC25A11, CI QBP,

iour %‘gﬁﬁlﬁg@gg Qg&ﬁ% g% 1 gﬁg%%% BB | B 8R4 SOK LML, | 79%

RBN12& PA, DPDA112, BAZI A,

AGPA'@WNR@H@ZWBH’RH&RW 81% 76% Sl1% 79% 85% 62%
115 EUIMPEYWARS EPAS | STATL Ell ME, SEPQ. PR|DX3

MTHERS; Méﬁffﬁéﬁﬁ ﬁ‘ﬁ?é}ﬁ%@ﬁw TYMS, TES$, LMAN1,/DCK
ARF6 | OXOI QI ECH B S ONGIHT, KITLG, NDUFAZ, KPNT3,
Glrort2 %PWEQDW,@L@%@LMH@ZWEB LET20, TLKI, SLC4A4,
RISM 2 ER BN bR o ASTE, 215520 BBR P SITL | BR1F%:
81% 8%mvewmm%zéﬂﬁzwms SERS2, EPASLPAICS, MIME,
PRDX‘%WH’EBWW%?S@B[B@LK |, GMFB, DLGAP4, TYMS, CTSS,

W

ARES SRGAU SIS Shar GIGHRRENST HNR-PASPTRINIZS
SLC25 A DA Aﬁfﬁi@?ﬁ ME2 EUT'4, CXGL | 1)81%)|79%

73% 9057386 609% CSE@M@LRMZS CAMSAP1L|, hCAP-D3,

(DDA 2R S b5 AR DA a0 AL o ENKISSTAT:

ME2, FUT4, CXCL11, SLC4A4, RBM25, hCAP-
D3, DDAH2 FAS, RBBP4, AGPATS, FLJ13220,
PBK, BRIP1, TRMTS, KLHL24

WARS, SFRS2, MTHFD2, PSME2, GMFB,
DLGAP4, TYMS, USP4, TES, CDCAO, CXCLS,
” CXCL10, FAS, CHEK1, NDUFA9, KPNBI, \
. |WHSC1, CA2, ME2, GZMB, TLK1, RBM25, AK2, | 2% |79% |85% |79% |69% |76%
CAMSAPIL1, hCAP-D3, FLJ10534,
DKFZp762E1312, FLY13220, ENRPD, STATI

HNRPD, WARS, SFRS2, EIF4E, MTHFD2,
PSME2, GMFB, DLGAP4, TYMS, LMANI, DCK,
145 ARF6, CDCA40, CXCLY, CXCL10, PLK4, TRIM2S, .

C1QBP, KPNB1, SLC25A11, C170rf25, ME2, 1% |79% |81% |86% |81% |83%
CXCL11, RBM25, kCAP-D3, DDAH2, FAS,
MARCHS, STAT]

WARS, STATI, EIF4E, MTHFD2, PSMEZ,
146 DLGAP4, TYMS, ARF6, CXCL9, CXCLI0, ,

KITLG, C1QBP, NDUFAY, SLC25A11, WHSC1, |31% |79% [88% |79% |85% |69%
C170rf25, CA2, HNRPD, ME2, CXCL11, SLCAA,
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117 WARS, SERS2, EPAS |, ILIF4E, SFPQ, PRDX3, MILIFD2, PSIVIEZ2.
GMEB, DLGAP4, TYMS, USP4, CTSS, LIM4N1, ./LRF6. MAD2LI,

CDCS4V§% Og/lfgé? A4, OCCLY. CXCLIO, FAS, PLK4, IINIRPASPL, TRIMTh =
A 25A11.1 1,5rHSC I C | 70rf25, CALL ME2, O3

GZIN LB, 1E120, TLK I, R13M25, ATP5AT, RBW A 6%5 PDANN
IINRPDr WA 12 4p 59 AdckJ2He HEBR §8%0 7996 8196 7296 118-WARS;

EPASL, i Ew PR ¥ e IMILE B2EHSME 2, GBP T DHGAPH, TYMS-DEK:

ARES6, RRVB2CYFE DTBY04 CXE. 8R¥R €846 TSE|| RABIF, CXCL,|1 0, FAS,

@HEKLW@E@@E&WKPN& 35k C2BALLMBSClosG |gaos

170rf25, 0262 Wb GlrME; krkad 7AEKI, CXCL | 1, R11M25, AK2. SFR,S2,
ALL AMPREFOGTS BBYPTRIRVBYSTEY WO

2007/0/7%§238 SERSINF2D 08I000GATFDS 3NN INN SEC | OLT, EL313220,
P13K, %ﬁg@,ﬁﬁﬁ@ ‘% ,STAT1 | 119/EINIRPD,

ARSI NPERSALEBAS, Wisthie: B toAP RIS, 1MFHED? | PRMB, | 72%
GI3P1 mgsc RENPYSROYMISHIRER, CDC40, CXCL9, CKCLIO, PLK4,

=y BEATNNLIEAQ KPNB-L.ISLCR5A11 WHSCI CA2

\I\;IE;“F Mg&@ﬁ?ﬁ,&jﬁﬁ%@ YEAP-D3| BRRNI, FAS, AGPATS5,

FL110 Mzmmwsxcsﬁmmpw TI CMT5, KLHL24,ETNKI, STATI
Froo 768829 %%@J  CPRESYEPRS |TEIFAR: |79%
SFPQ, M‘]SE;LE&A,R& e YMS, USH4, CTSS, LMANL,
DCK 2VCRMBRFIATTDCA0, SLC4A4, CXCLY, CXCLIO,|FAS| KITLG,
SLCZEMI’JZ‘SQS mﬂ@mwmzmz IF120. CXCLIT| R1I311475,
81% SEY2S g%%/ bi0: th 13AP ILI, hCAP-63, ATPSA1,

1(‘9Dc4‘zsmaammm AGRA TG SiEE 1011, PBK | BINRPD, BRIP1SY% |79%
ICL11]1SX&L W5 FLIPS3, $NRIRBRIWARS, SERS2| EPASL, EIF4E]

e Oy cnvrp DLGAR4-TY1 v/IQ’ LMANTI] -MAD2| 1

M :
ch4<WﬁR%§ZG%ﬁAA % %ffm@ 425, $LC25A11{ WHSC1, CA2,
IME2, GRC1Y FZMZZ@SRB@Eﬂ,SSEMA4 RBMR 597AK§% %;1 )

hCAP{SH BRI RECE §40534, PLI13 K |BRRT>

TRMTST,LETM(kLSiDQ;EiA&i% OB é Y% 90% 85% 76% 2 HNIIPD, WARS,

EPASIWERATIATE MEFDRIONES, BWHHEDZ, PSMEZ, GMFB, DEGAP4

TYMS D@gfﬁngmf@@@g ,CXCL9. CXCLIOQ, FAS, PLKA4.
1461 TLGg1( ‘1@@%@“ 11, WISE 1,6, 17 2, CXCLLI,
RF3MXXOADBND3, BRRAN1AGPRPEAL, CDA%EI%&} ]f?ilgl%%mg/“ 86%
MARGQ %ﬁ@%ﬁi@iﬁﬁﬂ%ﬂ?@@ , BEREDBRIP |, TRAITS, KLEIL24, ETNICI

B0 T Y RS R AR ARS [SFRS2, EPASI, EIEAE,

PRD XM, IdEdA2 eé«»é%’%ﬁﬁ §&8,sDLGAPA, TYMS,|USPA, LMAN |,

1ARF6 @@@MA@X@%@@RF@;@XCLlO FAS, BLIA, %%E_%%}o, s
or

H4R R LY r I8f 95411, WHSC1, G ) CAZ,

HNICPD itk 278 Cdiddi CXCLI 1 ‘RE3M25, A.K2, NUP210, AGPAT5

EL31038%RpM AR HrADIKEZp, Ax2ixd 312, PSATT, BRIPC TRAITS, STA
73% 8%8 2, GMFB, DLGAP4, TYMS, TES, MAD2L1,
154 L9, IRF8, CXCL10, HNRPA3P1, C1QBP,
NDUFAS, SLC25A11, ME2, FUT4, IFT20, hCAP-
D3, SOCS6, DDAH2, FAS, BAZ1A, PBK,
KLHL24

SFRS2, EPAS1, EIF4E, PRDX3, PSMEZ, GMFB,
TYMS, TES, LMANI, SLC4A4, CXCL9, GTSEL
CXCL10, C1QBP, NDUFA, SLC25A11, CA2, . ’

ME2, TLK1, RBM25, CDCA2BPA, FAS, 92% |83% |88% 183%. | TT% |72%
FLJ10534, MARCHS, SEC10L1, PBK, HINRPD,
TRMTS, KLHL24, ETNK1, STAT1

88% |(83% |81% [83% |85% [72%

155
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85% 76% 81% 79% 174 WARS, SERS2, EPAS1, PAJCS, E1E4E,
MTEIFD2, PSME2, OMER, DLGAP4, 'FYMS, CDC40, CXCL9. CXCLIO,
FAS, PLK4 HINRPASPL, KITLG, C 'GBP, NDUFAY, WEISCL, CA2.
HNBREB MESEUT4, CXCL11, GZMB, SLC4A4, R1EL/41258 A1 L5

BRAN!. ATP5A1, AGPATS5, MARCHS5, SEC T G4, FLTT3340, PBK, [un

TRMTHwERE $E24, BiNRio AT 76 1696 9206 76968596729 125
WARS SSER SR ABYSSTRAT AR PdE), PRDX3, MTHFD2, PSME2,

16/vIF B (I B CRGiipaas) g TS, MAD 245k, CXL U042,
GTSE@)&@@&&E%%E%&%, NDUELAD, SUC25AIL. |

C17071A¥TE KRZ2HNRPD, 85% 86% 92%(86%(88% (83%| WO

%

2007/QF3RXDPICTRANFRQOGLOTOISBESVM BNN INN NIE2| CXAL |,

LE120 33;@{;%@% RN A AGPAT]5, FL.110534, SECIOL |,

1¥.J13020 Kmﬂmla ICKd kP 4ero0, 126 BRACRHESYANVAIKS|(SFRER, |69%
EPAS LC}EJNIEI;HBR@B@IMWBDQSMQ TKI,| GMFB, DLGAP4, TYMS,
USP4 AR AT ARES MAD2L1 CXCLO GTSE |, CXCL1Q, LAS,

IINRP) DR AR R &E55A11) CA2) MEZ, CXELI 1| TLK],
§LC4A\@$®1¢8MT@RE£\INDI&®SPM§;1MAF 7%“5 FZp762E1812, |
3’%%3%“’ K95 8556 77951

I ()
SECIC E@pr"SFFKTI V% 8 Y0 8p%
127 W é THFD2, RSME2, TK I, GMFB,

oNLY

DLGA Ai@(gﬁm@wg@m ENHA T, COCAG, CXCLO IRF8EXGLHE;
PLK4, @FEKQBHIF{M%D&A@BWNDUFAQ SLC25A11, WHSGL ME2.

IBUTA4, Mlﬁ%ﬁ@g&fgﬁ@ﬂ%mmcMSMIL&;)@RBNL 66%

ATP5Adp Aé,/%ﬁ&zﬁl,i&aﬂhzi wrk333220, PBK, PSAT1, TRMTS,
KIIILZAB@FMWS%TSE% 73% 90% 73% 86% 128 HNR.PD, BIFAE

PRDX%%@H*?@? BBS EP4B/MIENAEB, DLGAP4, TYNIS, HSP4, DCK,

ALU"6 MR kE B X DL IRES CXCL10, FAS, GHEK, SLC25A1

10 CIQIR7NDINAD YHS GLoEARMAERA CREL |FAIR TS CCAALT% | 79%
RENC%@%}%@@}?%@%I BEfAH2, RBBP4, FLJ10584, MARCHS,

B il ’%%QB’F‘SA‘N%EQ’G% 'G@”‘“" CE""’I 59%-83% 7 7%83%85% 76%
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TYMS|ASBAL DORTHE XL, GXTLIOPSLCRSALL, CLQBP|NDUFA9,|73%

9304 8SRHgBINEdo3TAEL . \\O 2007/073221)PCIENZ2006/000343 SVM |

OV 707009

3NN w‘ﬁ@jﬁ@“ﬁ mmgmgl, $LC4p4, RBM25, CDCA2BPA,

FAS, Ammm%m Elid, SRNREBERIP |, TRMTS5,|STATL | 166
HARS E F?@Blg DSV, BIMFR, PYNESOTE 160040 4% F&%
RABLE ey ‘%%"c‘?zsAu, WEISG1, C|70r125, CA2,
ME2, mwmmmmwzmﬁszBPA, RAS, RBI3P4, SEC |
OLI, PBKARENRPDEBRIMTHARRATS, SHATI 73% 7696 81% 83% 77%
76% @Q‘B, DLGAP4, TYMS, ARF6, SLC4A4, .
CL9, CXCL10, FAS, PLK4, TRIM25,
206 SLC25A11, C1QBP, NDUFAS, KPNBI1, WHSC1, {81% |83% [88% |90% |77% |79%
C170rf25, HNRPD, ME2, CXCL11, IFT20, TLK1,

RBM2S5, AK2, AGPATS, SECI0L1, FLJ13220,
BRIP1, TRMTS, KLHL24, STATI1

WARS, SFRS2, EIF4E, PRDX3, MTHFD?,
PSME?, GMFB, DLGAP4, TYMS, LMAN,
ARF6, CDC40, CXCLY, CXCL10, FAS,

HNRPA3PL, KITLG,
207 NDUFAS, KPNBl,G Wi{liqcciﬁéllgo(r:flz(s2B gkz, 85% 190% |96% |79% |85% |79%
HNRPD, ME2, FUT4, CXCL11, GZMB, IF120,

SLC4A4, RBM25, AK2, SEC10L1, PBK, BRIP],

STAT1

FINRPD, WARS, EPASI, STATI, EIF4E, PRDXG,

MTHFD2, PSME2, GBP1, TK1, GMFB, DLGAP4,
TYMS, TES, CDCA40, CXCL9, IRFS, GTSEL,

28 |CXCLI0, FAS, CIQBP, NDUFA9, Ci7ors, | 77% |79% |81% |83% |73% |72%

ME2, SLC4A4, CXCL11, RBM2S, NUP210,

FLI10534, MARCHS, DKFZp762E1312,
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WARS, SERS2, M1'BED2, PSI DLGAP4, TYIVIS, OCR., CDC40, CXCLJ9,
CXCL 10, MS, CUBIC!, TRIM25, CIQBP, SLC25A11, WEISC I, CA2, M

%)é(;[m:y %%MI) IFIF20, SLC4A4, RBM25, hCAP-13, DDAH?2 000343
SEC L 113220, PBK, KLIAL24, STAT1 88% 93% 85% fgé?flé?ﬂﬂ‘

72% 168 WARS, SERS2, EIEAE, MTHEDZ, PSMEZ MCIR, GMEB

OONLLD A

DLGA 1B 5 1L WHAPY b e 1eIC 40" b,'CLg EXCLE1TOFAS:
NDUFA9 WISk H, ARNKE v s 4A4,  CXCET L, RBMRS, NTIP2160;
hCAP- %GSEGWDSPSWMKHBZﬂ STAT1 73% 7/9% 81% 86% 85%

76% 1(@2%%%% gfggﬁ 1)2, GMFB, DLGAP4, TYMS,

I5P4, ER6GE §RABY . |BXCIID, KETLGC
| QBP, Sﬁ@zs*wﬂm"w, SRENE, 73% 79% 85% 86% 88% 76%
xcuLWTﬁé VTS ARFKRERY: FAS, ILVRPD, BR|PL, STATL

o INALE
U[PVIJ.FL DL AP TVIMNS

170 Wmﬁwsﬁ@émﬁﬁﬁqﬁﬁ ME2; 5 DEGAPRTYMS;
ARF6, (AR MR udAd, GG BLARES, CXCL10, EAS, NDUEAQ,

ﬂHSCég%‘? 4 DP@ fm;aigwmzs, AK2, AGPATS5, MARQUS,
ELI133 R’ﬁ T8, G 8806 §306 170 180 191 SERS}F%
: EPASJCEEMHLMTREEJZS@BPFAWE&5CTSS, LMAN1, CDC40,

CXCLOMEREH]. FHT 18976 PRIL{FRMILSS{IEDIA | || Cl QBP, C170r.25,|CA2,

A= g a—g

ME2, |F‘;‘@S W@g%?@ |, ATP5A], R1313P4, HNILPD,
BRILO o] Aol % 79% 172 WARS, SERS2,
ATiFAE | BTN PSME XDLRAS, GMEB, DLGAP4, TYILS, GTS$, DG4,
SLCAANEESEHO SIS HARR AR o g ?,P NDUF &%§ chJé? bt

ME2, Fhﬁép?@)é@l,dlsﬁﬁd)ﬂg&gﬁ'EMl FAS, R1B813P4, DRIP I,/ TRIVITS,
STAT1BRIDANE0BIKITAE8% 3% 173 V\/ARS, SERS2, E1FAE,

MTHE INABSEPEWISTATYIBETES, LMAN|1, DK, CKCL9, CXCLIO,
KlTLCﬁ%& ot RAE: ?Pmﬁ 1|l IFT}20, TILK 1,|RBM25,
2@DC4.@PALWRMA5E2M5MWMMR GUS, BECAIALIHNRRD, 70%
BRIM, TR} %1 FIYETBe 86% 73% 86% 174 E|NR_PD,
WARS pBERSZE B, MHED2, TIC!, GM|EB, DLGAP4,

TYNIS IMMA@QS&Q), S ARG REED [ TIL T8 RAMP, CXCLIO;
SLC25MATHN ﬁ@l@MéLTMEZDm 1, IL8BP4, RBM25, NUPZlO,

2 o) %%W% 50 b8 5% 1 o o
H%ipﬁ&hiﬁ? ﬁéﬂ 8%/‘5(’%;%/8%’ 96’@ §g §% gtk
72% W%%ﬁzwem&moozm

WARS, EIFAE, MTHFDZ, PSME2, TK1, GMFB,
DLGAP4, TYMS, USP4, CDCA40, CXCLS, IRFS,
GTSE1, CXCL10, FAS, PLK4, TRIM25, C1QEP,
SLC25A11, C170rf25, CA2, HNRED,
214 XOLIL 0, AKz,BRRNl,soI():s}éEZ’ 81% |79% |85% |79% |85% |72%
CDC42BPA, SFRS2, RBBP4, MARCHS,
SEC10L1, FLI13220, PSATL, BRIP1, TRMTS,
KLHL24, STAT1

HNRPD, WARS, SFRS2, EIFAE, PRDX,
MTHFD?, PSME2, GMFB, DLGAP4, TYMS,
MAD2L1, CDCA0, CXCLS, IRFS, GTSEL
CXCL10, SLC25A11, NDUFAD, ,
215 v CXCUUFT%,RBM‘%%&H’SS;R%% 85% [86% |88% |72% |81% |72%
CDC42BPA, FAS, RBBP4, BAZ1A, AGPATS,
SECI0L1, FLJ13220, PBK, BRIP1, KLHL24,
ETNK1, STAT]
HINRPD, WARS, SFRS2, EPAS1, BIFAE, PRDX3,
216 MTHFD2, PSME2, GMFB, DLGAP4, TYMS, TES, | 73% |83% |88% |79% |85% |72%
CTSS, LMAN1, CDC40, CXCLY, IRFS, CXCLI0,

A~/
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SVM 3NN iNN PSME2, DLGAP4, TYMS, CDC40, IRE'S, CXCLIO, FAS,
SLC25A11, Cl QBP, CA2, ME2, GZMB, IFT20, SLC4A4, AK2, NUP210,

Rlsjg)(% @?ggﬂs MARCIE, FLI13220, STATI 176 BNIL PD WARS,
EIFAE RIT 2, PSME2, GMFB, DLGA_P4, TYMS, CXCLSCEXE%H!

FAS C[ QBP, NDUFA9, SLC25A1 T, CA2, ME2gRBBFA. SKEAAR, CRGL

|, REMZasALROARTARARIZ. B AGER, PBK, BRIFL STAFH81I%79%88%
76% 839870 SLEPANRRIDCWARSES SERS2, EPAS |, STAT1, E|F4E,

PRDK%@E@W@%#%I@MAM CDQ40, GXCL{0, FAS,

AN=2 A--HFT20-CXCL 1]

_Cin \de%”}‘sﬁ‘z‘fg m =z V22405 Aottt
SLC4A@LR&M2&M&&@A@E%£5&%§FZWG2E1 12, SEC 1|OLI,|BRIP I,

K11112449804 9RUO0NEIPA8EBEY6LII6P6.048 WARS, EINE,|PRDX3,

ViTHTHRTER GRBES 17! et oxie: s, exc|Tos, pas, 7o
CHEKJLTIRUMQ&&M5Addsd\@WM A2, ME2, LET20, RBM25,
ATC? | KBRT BB KR NCIGIAL FL 313220, PHIC, BINRPD] STAT

85% 8] %%’?%@% RAAGS, WRF?S ELFAE, PRDX8, MTITD2,
GBP1, ﬁ“jﬁmssL X 58 CXCLI 0, FAS, TRIM25,
TQBA nmmxmo,smmmmm mA@AL sEANRRD, sME 25:G  EMB, | 765
TLKI, C REMIL 'f ﬁgg@ﬁq@iz PSAT|, BRIT I, TRMT5,
ICLHL oIS ]é 25‘3} 81% 76% |SO WARS, EPAS |,

STATI ﬁl&@,ﬁpﬁﬁ{@@g;ﬁbj&lj@m%' GMFB DLGAPA TYMSUSP4;
LMAN [ESEIROGE 1 RFE8E, OX@E0YSS BBR, NDUFA9, SLC25A11, WE|SCI,

H.NRF ﬁm%ﬁf%{%@m SLCUA4, [CDCH2BRA, SPRS2,

#As, F 59(2% 0890088901 /9%, /3K 7 6%518 1| WARSYVE | PUE SPSIVIER,
TICI, C,MF%DMEWWM@P&MAMM@DMO CXCL9, FAS, PLKA4,
CIQBRNERIETRHID, RIED: BRGKVEHBN25, RBBR4, SECIOLI,

FANHAOI-QTFATIZ704: 700410104
T/

FLI134 Mlﬁ]ﬁﬁﬂi{hg&l’ﬁ%bﬁ% .P}hﬁ.ﬁ-l, ETiN CI SR 1700 TI7070
79% SPTHEYE, PSAEIARS, TSH@S@’4]:_‘[|EE4E MTHEDZ2|, GMFB, DLGAPA4,

JYMS| AN G Wg% SBTSE |, CXCLI 0] FINTRPASPL,
SLC25A&14. 1R b éﬁMEZ RBBBY, 85 GHka|S% [53%

R131vE28 BRROKE, MAEZPBA‘ZJIQ%BFBR\/I, STAT| 88% 83% 85% 83% 77%
36% - BINHCBBD TWAREAEDAS | EIFAE | MTITD2, TIC! IGMFB.

DLGARD LRI RS LR MIERR 40| Cx AL, GXCLO,

ElNRFAmJucmﬁmascx@iQ&B 'ONEX. TA9, SLG25AIL, WITSC|I. Cl7orL5,
RAE2. (% LS| CRADRENKISBDDAL12| $FAS ST NHOA , SPA 88 5%

90% 8 %@@W%ﬂﬁhs PALCS, MTHED2, PSME2,

DLGA?’B}CI'BRMSEUQP4 CXCL9, CXCLIO,|K1TLG, Cl QBF, NDETAY,
SLC25ABRS\WHSCEIFANMEPOX GiMER, SLC4A4, RBM25, NUF210,

ATpsxﬁmwg%ﬁg ESSBKAZP762E1312, SEC 101, 1,
22BK, BirtRsa 18 EAYHP, R QI 6B s6% |oo% |72% |81% |72%

GZMB, IFT20, RBBP4, SLC4A4, RBM25, AX2,
BAZ1A, AGPATS, MARCHS, FLI13220, HNRPD,
BRIP1, KLHL24, ETNK1, STATI

HNRPD, WARS, SFRS2, STAT1, EIF4E,
MTHFD2, PSME2, GMFB, DLGAP4, TYMS,
LMAN], ARF6, CXCL9, GTSEL, CXCL10, FAS,
273 PLEKA4, HNRPA3P1, TRIM25, KITLG, C1QRP,
SLC2Z5A11, WHSCI, Cl7orf25, CA2, ME2,

85% |83% |88% |76% |81% |83%

CXCLI11, TLK1, RBM25, ATPSA1, AGPATS,
FLI10534, MARCHS, FLJ13220, PBK, BRIP],
TRMTS

HNRPD, WARS, SFRS2, EIF4E, PRDX3,
224 MTHFD2, PSME2, GMFB, DLGAP4, TYMS, 85% |79% 192% |76% |85% |72%
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69% 185 EINRYD. WARS, SFRS2, EPAS |, EIFAE, MTEEFD2, PSMF,2,
GMFB, DLGAP4, DCK, MAD2L1, CXCL9, CXCL10, FAS, PLK4, 81%

86%.84% % ’\2/?3% 83% WO 2007/073220PCT/N7,2006/000343 / SVM
3NN INN 55, KITLG, SLC25A1 |, WFISC1, ME2, FTIT4" GG §000343
SI,C4Al, RBM25, NUP210, D1/4112, RBI3P4, BAZ 1A, AGRATS, o

FL3I0534ApViAR Chlaw, BEkLpKo2E E3dg oo EC IO T, FSATEL BRIPL
TRAITSASTIRIVES, KITLEEWRIRSYGERS2, EPAS |, ELF4F,,|PRDX3,

MTHE[%MX&%%% SKOMIs, LMANI, ARFS, CDC40, eXCL9,
WFS, RABLE AGHACS, K9c T SR K46l QBP, NDLTFA9, SL,C25A11.

WHSC/ERSIGHAT ME' FUTA4, 85% 79% 85% 799" 73% 76% CXCL11,
IFIHO, X IRPONBSTAKD2, FS0E. S6, MARGH5. SECIOLT,
FI-llS‘%\%’ b INRED DRIE T8Ts, STATI [ 187/FINRPD,
WARS| SERSIIEARBMUMIFDS SROME? | GMFRD AP dod Yo, 1700,
USP4, % 5 . CISCUOGBIT4A4, CXCLY, RABEF, [CXCL10,
FAS, P BERs: SFebeita | wiide |, Ea2, ME2|CXCLAL,

AADATER. Q1.0 1]

TLK1I, M@ﬁgg,g@@ﬁé%’ﬂfﬁvé AGPATS-SECTHOH-
FLJl&’W@M&W |TmSAﬂ_MAWZ%C8’3 % 8590 79% 81% 79% 188

IINRPISERSIES W@“ﬁ . MTHFD2, PSME2, TK1,
EMFB| DEAABACY M A’LM/WW, IR 6| TMA DI L | D G d
CXCLYAGPATY IO FASWRIGKA, SHOUFAS, WHSC I, C [Torf25, CA2, ME2,

CXCLIEY %FP%EW@E&WW% AJC2, NTPP21D, hCAPDS,
-86%-85%-839%4-8504-7604%

DDARZREBBRAERHSISHIR brafi T 77686% ,
189 WQR@inEAEc@MAM%EEﬁQK,GMFB LGAP4, TYMS, USP4,

S TSS, @%ﬁ DA SFBEARABIKCKGLIGKCLIO, FAS, SIC25A11, CI

0BP, | %ﬁ?@fﬁﬁﬁ%z NI, 0% 49X 61, 8ISy
TLK1, RBM2BEMIPRIOE DEHABEACAGPATS, 1VLARCHS, SEC 10L,

PB1C. FLFH%%HBI%WT@TR‘HHLM STAT1 77% 79% 96% 79% 85%

72% 19545 gg;ﬂmggg ASL, ELRAE, MITILFD2, PSME2,

CORN cﬁtﬁmém\f:wl@m, RF6, CDC4D, CXCL9, IRFS,
28CCLL @CFSAS;WWWHSBMMJ, NDUPAD, MWHSE. CA2, 822, 76%

TLKYL, il S ARA R albB:9880 79% 8500 83% 69% 79% AK2,
1ICAPHDS D A 2irikeiil 6844 SECIOLL, BRIPL STAT | | 191 WARS,
EPAS | FENPAEY AR 5ME, PHSE Bia R SME 2| DLGAPA] TYMS, TES;

LMAN W?@%W "CXCLI 0, FAS, SLC25A] I, Cl
2QBP, NOWEAS o 2 cACXClalh, SLCAAL REMPS, A1 G2,
hCAP-Di&82. 50086 XQDCAABRATFLNA534. DFCF2p762E1312,

SOCSG, DDAH2, MARCHS, PBK, PSAT1, BRIP,.
TRMTS, STAT1

WARS, SFRS2, STAT1, MTHFD2, PSME2,
GMFB, DLGAP4, TYMS, USP4, TES, ARF6,
CDC40, CXCLY, CXCL10, FAS, HNRPA3PI, ’

230 C1QBP, SLC25A11, WHSC1, ME2, CXCL11, 73% |83% |B1% |76% |69% |66%
RBBP4, SLCAA4, RBM25, A2, hCAP-D3,
CDC42BPA, FLI10534, SEC10L1, FLI13220,
PBK, PSATI, HNRPD, BRIP1, TRMTS, KLHL24

SFRSZ, EPAS], EIF4E, MTHFD2, PSMEZ,
MCMS6, TK1, GMFB, DLGAP4, TYMS, CTSS,
LMAN1, CXCL9, IRF8, CXCL10, CHEK],
- HNRPA3P1, KITLG, SLC25A11, C1QBP, .
' NDUFA9, WHSC1, Cl7or25, ME2, FUT4, 3% |76% |92% |T2% |TT% |76%
CXCL11, GZMB, RBM25, CDCA2BPA, FAS,
RBBP4, AGPATS, FLI10534, SECIOL1,
FLJ13220, PBK, HNRPD, TRMTS, STATI
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SEC 1 OL1, ELI 13220, PI3K. IINRPD, TRMTS5, yriyr) 7% 83% 85% 76%
85%, 7 9 A 192 WARS, SFRS2, STAT1. ELME, PRDX3, MTHED?2,

Pswﬁ Mﬂé&“c' GMFB. DLGAP4, TYMS, CTSS, 01)04Q, £XCLO,

0 BURA" KITLG, SLCA | 1 25, C1Q13P, NDLTA9, C175ro5 L%y

ME2, GXCLII, IF120, RBIM25, RCAP-D3, ATPRAY; PAS, Blad1053% o
MIAR GHibireil GARS sk ST ekits TANRP D, BRIPT, TRMT
830/ SEYTHERY: PVER2007I0TF220RCHNT, 2006/000343
193 FINRR RS ety 2 AEEEFTHE, PRDX3
%IleMW@MEﬁJW%P@ ASHUTE S AL
FAS, PIC:’L(@AIHFW?EITNQPSLC@% P2NDUFA9, SLC25
701125, Kot ;%E $43BBHEAP-D3] 5005
FL. 1105343:8@@@%1511&1322@&% 811121 77% 17
72% 19%/8ERBE; PAICSEERAEsRRDX3, MTHEDZ,
GMFB| BB Qb3 f YIVISS, PERS, TE SBANMANL, G8C40, CXCLY, OXCL10,
FM, TREVS, bbb NIRRT SEEZEAL1, WHiSC 1| CA2, MED. CXCL |
3%31F12@L@138%S€L©mw5%31\ﬂ®5m K2, AACARDBBRAMI 585 |76%
CDC42}P m’gg SWQTHEIRPD STATI 77% 3% 85% 839

81% 7694 ASPETEIE, SFPQ| MTHED2| PSIVIE2,
MCM®6 @mp'zsmmm; TYMS USP4 DGK, ARF6,01)040, CXCL1D,
FAS, GRS SRIPASETASL G268 BENDFA9, CAR, IINFLPD, MEP,
GZlM[ﬁ%ﬁ}?@‘gwmgjn %B% L11, RBM25, ATP5AL
ARPATEw 4506 STATL 81% 86% 88% 76% 5%
79a/ 196! F@SZMERQECISIFAZMB ETEAE, PRORY M58 pERE 3%
MCM#6 Sﬁﬁﬁ] pr ey N Aﬂﬁ%ﬁ%ﬁg &Qgﬁzlo, SLC4A4, CXCLO| GTSEL,
RABIF|PGK @A, vk sh, BNRPASRS, KITLG, NDUFA9] SI.CR5A1L,
WHSClwsimmsmAQsﬂmuR@mmgp KCLIT. RBBP#,RBMZ5, AKZ,
CDCA42EEA %&%ﬁiﬁ 5’1@45“_24 B8%(83% 88% [79% [88% 2%
197 WARS, ELF4E, PILDX3, MTHFD2, PSMF2.
M B DLO/ARS TY MGER ERYTEHO, CXOED  RABE: (HGLIGFAS:

P114, rﬁ%ﬁ@%ﬁ%ﬁ“@@%;n, WHSC1, CA2, TINRPD,

F.|.E2, Y THh X aithTs IRB;M A, MARCH5,
DKEZpYe2 64 FBK, ST GLHL2RBRIEY % 79% 5% 79% 88% 79% 198
WARS ARD BRBSP, EﬂPﬁllEE@lEPQ MTEIFD2, PSMEZ, GMFB,

DLGARNKYIES, HS Bkl élpﬁﬁb'ngXCLIO, P11K4, K1TLG,
uqspcmwmmmmmmmgﬁl C iyorf2, ME2, CXCLII,

ZBFTZO THEICBIRRNPUEAS | AGPALS| ReA Tl FINRAR,,
TRMTH ﬁ@@@%&ﬁﬁ%? BBop 779 83% 77% 66% 199|

HNRPDDWHAIES, SRRSOKERASE BIEAE, PRDX3, 92% 90% 96% 76%
85% 7 P EYTERS PSRIEBMEMEBEDLGAP4, TYMS, TES,

uv‘.ANl“m'—smlﬁmg,ﬁ@gq&gmuu, FASLKFTLG-C1-QBP,
FIDURASHKRNEMESHE 20478 InicAZs, ME2, (GZMB, RBBP4, 111K1,

CXCL LHY}F@ B3R} %WW&@M@PA‘IS SECI1QL I, PI3V.; STAT1
CXCLQ GTSEL, CXCLI0, FAS, HNRPA3PI,

237 KITLG, SLC25A11, C1QBP, NDUFASY, KPNBI T7% 183% 192% |83% |81% |76%
Cl7orf25, CA2, HNRPD, ME2, CXCLl 1, GZMB,
IFT20, RBBP4, RBM25, AX2, ATP5A1, BAZIA,
AGPATS, SECI0LI, FLI13220, PBK, BRIP],
ETNK], STAT1

HNRPD, WARS, SFRS2, EPASL, EIF4E, PRDX3,

MTHFD2, PSME2, GMFB, DLGAP4, TYMS, TES,
238 CTSS, LMANI, SLC4A4, CXCL9, IRFS, GTSE1, |55/ |86% |88% |86% (85% |79%
CXCL10, CHEKI, TRIM25, KITLG, SLC25A11,
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200 SFRS2, PALCS, EfF4F,, PRDX:3, PSNIE2, GMFB, DLGAP4, TYMS,
DCK, ARF6, MA_D2L1, C0040, CXCL9, GTSE I, RAB1F, CXCLIO, FAS,
Cl QBF,NQWEA9. SLC25AI 1, C I70rf25, CA2, ME2. GZMB, IE120, .
CXCLI'I. RB1v125. AK2, hCAP-D3 13RRNI, AGPATS5, DIC2p762E1312,
PBK, PSAT I, HNRPD, TRMT5, ETNIC1, STATW1% 6%188% 7 9% a%
72% 2mq;zmm9\/mmvﬁﬁa$@n&mn EIF4E, 88% 93% 88% 76%
85% 6 VWQQQ@PCW?SZOOMOOOE% SVM I3NN|INN
11FD2y ’0L1 kg, GTSE1, OXCLI 0, FAS,
CITEKITRMNRRASP |, TR1M25 KITLG NDUFA9, SLC25AL1, WFISQ1,
CA2, NIBRPG MBS, FT20rBk CEAE, BRO&L | |, R13M25, CAMSAPILL
hCAPW mm S, DKFZpT762E L312 SEQIOL|I,
PBK, P B‘é W%STAM MTEIFD2, PSME2, MCMS,
263 MFB CDMEB APYF DY MSC LGRAR MOS, MR F 6 DBA0, sEX G0, GHCLI19,
FAS, r% %%%%ﬁ%ﬁmmu ME2, FUT4,12.1313P4,
TLK1 11.2, CDC4213PA, AGPATS,
1JKFZBYSBE1312, SECIOL1, FL113220, BBK, KLEIL24, ETNK]I 85% 86%
92% 7I6YVAFBIBRBUFRAT. YWARSFSEROX3STATT, MTEIFD2, PSIVIEZ,
GMFB%&@S %&%@g@s gzg%l_ 10, FAS, CHEKL, TREVI25,
2¢;<FtLIEC Wwﬁmwﬂmm NBl,;/aVHCSa(él, ME?2, CXC;LI,
T20,R rfBFaRwl, % C42B PdsD BBl 126%
AGPA%%{)?%% (<L 1 F11313220, F13K,|HNRPD,
TRMTmmkmm»z%»&ﬁ%paﬁasﬁﬁ% 693} 69% 204 \WARS, SFITSZ,
EPAS|SEEAEBRPRMEILIERE! GMEB. DLIGAP4, TYMS, DC1C, AR176,
SLC4/ aﬁg@%}%@s KITLG, NDURA9, $LC25A11
WHS iAok 9OZWIB, 11720, RBBP4, CXCLJI,
Rsmzmmzmepmpmm,smmu F1.313220, PHIL| BRITT,"
"ETSTALE SIS i 120 SO Wk iSRS, 1

EPAS(insEbkidtr, $8658 FpE )IZBIB,, FB, DUGA_P4, TYMS| USP4,

CTSS|HEWANLZMATPATE, Q@@M@ESLE4A4 CXCL9, GTSE1L, RABIF
ExELIT LR, BRI 26 ENKEATHUEAD, S 02541 | GAD.

EﬁEEME&Eﬂwgfgﬁ%@fmi RRN1, CDC4213PA, DDAH2,

PSAT m%%m@mmw/@m%m7 D% 85% 72% 206 WARS,
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DDAIII2, RBBP4, SEC | OL1, PBK, BRIPI, ETNK1 81% 83% 88% 83%
5%@{ ‘éi% WARS, SFRS2, EERIE, MTUIFD2, PSI/M2, DLGAP4

TYMECABPEEXCL, IRIS, GTSEI RADII, CXCL 10, FAS. PLRAZRIY{(@>+
SL,C25A1L, C | QBP, NEUFAD, ME2, CXCLIIsGZIVIE, TRV, RBERY:

1.2.0.9.

SLC4AMR@M&§M@§}3%@@%@?AIJ MARCUSF:31322
LLNRPBRIBANRMIFOHERZY, ETRKIKETSTIAT | 88% 86% 92% 72% 8 l.% 2%

223 FENRFL A RBSS ERB2ISTAT . EFRAE, MITIFD2, BSMER, GNIFB,

DLGAF’M%@&J%@]&%EW%%@ GTSF1, CXCE.[10, FAS,

PLKA4. [N, BAdRip 1 REvA%: Ik, C LOBE, BLCI5A11, WEJSCI,
28870r2  ME2L, GM@EMMBIKMERFSMZMﬁﬂ'ﬂ?ﬁ/%yAiém\Tﬁ,% 76%
Fmocg?f“mgggﬁg TR AP EBRIBRIP1, TRNIT5 851E0(83%
889/u hawm%l@m%mzéﬁmmrﬁmvms SERS2| ELF4E, PRDX3, .
_NITITEPSATPBNIEAREMEBNDL SAP4, TYMS, 85% 79% 9206 7606 85%
72% \ W/@#BEW@W ¥IHe87000343 $VM 3NN IE\IN IESN,
TES, G a8 Esd0, FAS, TRIM.25, KITLG,
C10BPPNBIIFAK T STEDA) CARBMES, GZM1B, TLKI, CXCLI L, RBM25,

2@AMS§%§ é@ H BAMA, AGPNEG, BELIQLL PRIC ),
K_LEI@dsapt §r ey B8 WARS, EffAE| PROX3, MTHEDZ,
PSIVIEBAGMEG AL, BAPY:, MRISSUSPA4, ¢rss. ARE6, CDC40, [CXCL9,

IRF8, @gg@fﬁ}&@“ - BB EHBIELTR1M25, G1QBP, NDUFA,

-SLCo5A ﬂvg;;.)@ks.smﬁ”mm MER-EXEEIL-GZMBITT20, REBR4,
SLCAM B:If ﬁé@?{ TRMTS, STAT1 81% T9% 88%
76% 8%{79%13@260948@29&:1%@& SERS?2, E|E4E| MTHED2 PSVE2
GMFB R B VIS SRR’ CXRR. Qg:i%'s@’ HR% sl
IINR. PABBrﬂ;STdRiMEﬁ mmamuN@ﬁng SrcosA1l WITSE IFMES
SLCAA% REMDISPBRRNIABAZ1A, AGPATS, FLILO053M,

MARC@% &Eﬁﬁ& PSR, PIATL) BRIT I, TRIVITS,

07 L NS PR ALA DG

BENE%bA, mmm"/mmmmﬁﬁp 6990227 THNRPD, WARS;
SERSKNEBASLAPRDAS, PBNIERS, GBP, 1, T K1, DLGAP4, TYMS,DCK,

ARF6, g@mﬁm@ﬁ %@%‘ZIF CXCL10, FAS, TRIM25, Cl QBP,

ZNDUF&&USL%JM WE2 X Gled LeGEMB, 1E120, 60,
RBBPE AASIEGL BAZIA,WMARCHSSEC I OL1, FIJI 3220, PBK, BRIP1,
STATJ%%@Q% J13220, PBK, PSAT1, BRIP1,
ETNK1

HNRPD, WARS, SFRS2, EPASI, EIF4E,
MTHFD2, PSME2, TK1, GMFB, DLGAP4,
TYMS, USP4, LMANI, DCK, CDC40, CXCL9,
CXCL10, FAS, PLK4, CHEK1, HNRPA3PI,
262 KITLG, C1QBP, NDUFA9, SLC25A11, WHSC1, [77% [79% |85% |79% |85% |76%
C17orf25, CA2, ME2, CXCL11, IFT20, SLC4A4,
RBM2S5, AK2, ATP5A1, SOCS6, BAZIA,
AGPATS, FLJ10534, SEC10L1, PBK, PSATI,
BRIP1, KLHL24, ETNK], STAT!

HNRPD, WARS, SFRS2, EPASI, STATI, EIF4E,
PRDX3, PSMEZ, MCMS6, GBP1, GMFB, DLGAP4,
USP4, CTSS, ARF6, CDC40, SLC4A4, CXCLY,
GTSEL RABIF, CXCL10, FAS, CHEK1,

263 HNRPA3F1, KITLG, CIQBP, NDUFAY, KPNB1, [81% {83% [88% |79% |81% |79%
WHSCI1, CA2, ME2, CXCL11, RBM25,
CDC42BPA, RBBP4, AGPATS, MARCHS,
SECI0L1, FLI13220, PBK, PSATI, TRMTS,
KLEL24

105



929% 76% 88% 69% 228 WARS, SERS2, EPAS1, STATI, EIF4E,
MTHED2, GMFB, DLGAP4, TYMS, TEs, CTSS, CXCL9, CXCL10, FAS.
PLK4, CHEIU, TRIM25, SLC25A | I, NDUFA9, WTHSC I, C170r125 CA2,
ME2MEGYTVBREL 11, S1,C4A4, RBM25, A_K2, BRIEN |, COCADBHR000343

DDA112, AGPATS, MARCHS5, PHIC, EINRFD, KLETLZ4 lﬁxlﬁ’ 33P0

76% BY% AR YN R, WARRDRER D2, EPAS T PAICS, £EF
PRDXEMWHFDFEEZABSMEZHDL@A?B%LEXMQ CXCL9. IRE8| RABLF, FAS

PLK4, @%}E&%@% ‘FMWEISCI Cl7orl25, CA2, ME2, FUTA4,
£XCL 146 6, RDALLS, MARCHER, RBK. |0,
PSAT1 fﬁmpmmmm smrmm 85% 72% 8506 7606 230 251
WARS g}%*fé%a\@ffg%% W GMEB, DLGAP4. TYMS,
USP4, iﬁ&zA&a@ XCLI10, FAS. UNRHA-3131.

C1QBR pkp2wAds] NN S bsMiEdy, GpB& L (11, R38P4. SCCAAAREM25;
AK2,13 @QWD@P@B@%PMFEMB534 SE-ClC L I, RL113220, PBK,

PSATL BRRBE BRI, M’}é 73%|83%|81%|76%(69% 66%
BERSERASERE TRl KMIHEISAr 398%73»%/%7 06,9270, 7 2640, 7 1764,
76% STEOMELEMFB DFBICPHETAMS, CUSS, [LMAN1, GXCLS,

[RFS, GBI CREk Sor2EefiBpasP1, KITLG, SLC25A1L,C | QBP,
NDUF ASIVVEIS, iCifan35sME 2, FUT4, CXCLII, [0721/4/11] RBMI25,

CDCA42BRAS. SBQLS’, RBBPEr&GROX3 S, FLJ10534, SECIOLT, FLEI3Z220;,

PBK, I— WD GAP4, TYWO
2007/0{B22GRE Rn 3NN iNN 232 FINRI'D, WARS,
XERS2 NPW@SLWEWSGLI@D&EBMZ MENBGBRA, | Tdl | v 1FS,

DLGAF%Z;%WR@@ XCL9, IRF8, RABIF, CXCLIQ,
CIEK| | nSAQBReNDUAR WIISC 1| CA2| ME2, FUTT4,
CXCL §T4F:1T20 ILK!, SLC4A4, RBM25, NUP21D, CAMSAP ILI, MUNI,
FAS, R EB%&Z*?WE?E@%SATPWWCHS SEC IOL]1, FL) 1320, PBK,
F>SAT1%%§1 oo EW?@%W%E% 81% 83% 233 WARS,

EIFAE, PRDXXOMTHEDATREMEL GMFB, DLGAP4, TYMS, USP4, TES,
2li?\/lANl K% @ZEWO@D@M?@MS{MM SOXCHEY, GPBESI% | 76%
CXCL1 G % Bt %Au WI-ISG1, C170rU5, CA2,

ITNRPBARELR, PIELIBEZD,,EBKGIsm MIMJB EFT20D, TUC", RBM25, AIC2,
cAMSKERA ﬁ%ﬂl—l? RBBP4 _BAZ1A AGPATS. SEC10LI,

CSTTVIROD:

P13IC ﬁgﬁ@iﬁgﬁ%ﬁg@ﬁﬁ%ﬁ%ﬁ? 7% 79% 92% 76% 88% 76%
234 WARSPSERSISEPAGd,SHEATILAAICS, EIFAE,PRDX3, MTHYP2,
PSME#&%&I . SUIERESLORPEPTYMS, ARF6, CDC40, CXCLY, 1RFS,

R 3 BRSSPSR NBUFABYCITGABICRZAMES, |72%

RAKE
CXCL] DI;@ZM(B}G&&QO,AR%P@LEE’M@ SLC4A4, R11M25|N1JP210,
BRILN ?GMTPPOM)BPES@'S‘; SEC IOLI, PBIC, RSATII,

INDD QE0/4A QOA- Q204
FINRE 5- WARS, SFRY2, BIFAE, PRDX3S,
MTHFD2, PSME2, MCM6, TK1, GMFB,
DLGAP4, TYMS, USP4, ARF6, CDC40, SLC4A4,
CXCLY, GTSEL, CXCL10, HNRPA3P1, KITLG,
269 C1QBP, NDUFASY, SLC25A11, WHSC1, C170rf25,]81% |79% |92% |76% |81% 69%
CA2, ME2, FUT4, CXCL11, GZMB, RBM25,
AK2, CDC42BPA, FAS, RBBP4, BAZ1A,
SECIOLL, FLJ13220, PBK, PSATI, KLHL24,
ETNK1, STAT1

EINRPD, WARS, SFRS2, EPAS, EIF4E, PRDX3,
MTHFD2, PSME2, TK1, GMFB, DLGAPA,

270 TYMS, CTSS, ARF6, MAD2L1, CDC40, CXCLo, |557% |86% |88% |79% |85% |72%

IRFS, GTSE], CXCL10, FAS, CHEK],

106



79% 77% 83% 235 WARS, SERS2, EPASI, STAT1, EIF4E, PRDX3,
MTHED2, PS ME2, GMFB, DLGAP4, TYMS, USP4, CTSS, DCK, ARF6,

MAD2L | CDC40, CXCL9" CXCL | 0, PLK4, CHEKI, TRTM25, KITLG,
sLCOE " EH8BP, KPNBL, SVHSCI, C17(8125, CA2, 1-1,NISBR-Rfgy0343

=ACQ

am m, CXCLII, RBM25, BRR_NI, ATP5AT, ‘DW A, Lﬁqﬁ-\ﬁ AR

BAZIA| Nk A8l DTl B2 6, YARGETS: SECH1OU; PBIC, TRMTS;
ICU- lEUQﬂUETNMIBW%@Q@’AEE% 76%4,85% 69% 236 |-INRPD| WARS,

SFR&C@A 1@% FDEIBBME2, TK1| GMEB, DLGAII4, TYMS,
USP4, TMAD2, CDCho, CKCLS, RABE?,
CXCL]@V@lsjﬁlﬁbgﬁi%j—’@gﬂfll,}zmwlé5 JCVIG, C1OBP, NDUFAS;
KPNB %Qﬂ@%mz;ma@m ©AB, ME2, GZMB, SLCAA4, CXCL11,
RBM285 A1 405’5;4%  BAZIA, OKFZp762£1312, SEC
210L1 Emaza@msﬂfm !, STATLEP ;5@3 fb§8)@10/702 B
81% 7EUCZBTIVVARS @Emrpm&xmma PRDX3, MTHED?Z,

PSMEgﬁm%mgggﬁﬁ@?%SF 4, DCK, ARF6, MAD2L |,

SLC4A 1-LINIRPA3P I, KITLG,
SLC25ANKXD) GBI, NRNIFEARS (IKRINE Ar63E/ Pr25, CAZ| AHNRPD, MF2;
CXCL] %%EW%WS AIC2|ATPEAL, BAZI|A,
AGPA BRIPL, FTNKI, STATI 77% 83%
2009 8 M&ﬂ%@@%mq,lmﬁmwms SERSRad AASL,| B 4B, | 760
PRDX P P4, TYMS, TES, CIISS,
LMAN CXCLIO, CHERI, TRIM25,
KATL *ngﬂm@m,,m%%%%% 86% 85% 79% WO
2007 10742 GFRST FREI0DBY008B48 SVM BNNINN CIWY| NDUFAY
KPNB{ TG g BE s LSAIDAERAR T4, TIK.1) CXQL11, RBMPS,
~BART wmmmm&&ﬁﬁﬁ&ﬁ@@%m FL-110534, MARCIt15,

SECIC 18523, WA?WW S B ISP P VAR, | 7%
8F1t5§%§§§ ’Eﬁgﬁgﬁ D2, PSME2| 11(1, GMFB,

DLGAPRIPT.YRMS;, BEK240DG40. XCL9 ,112F8| GTSEI, RAMP, CXCLI 0,
FAS, ( MWZWEWIWE,WXFAQ, WHSCI, C170rfZ5, CAZ;

MEZ2, % 25, AK2, HCAP(L33, ATP5AL,

SOCSEADBAL! 20 YsEc10L1, PBK, BSATL, BRIP I,

2B LAT] 9047 FHBBY61 8396, @wmwmo @&R Seoh %(sz ASL. STAT
GAR4,T

|, E4E 0K TIPS, 5, CVAR,

ARF6 mmzlsﬂmx@uﬂmafgg R (CLlO,FAS FLNRPASP],
TRlNlé&‘;ﬂ %%BL@KGmEﬂLMQUEMISchsAu WIISO11, Cl7orD.5,
ICAP

2 GZMB-SLCAA4 _CXCLI _R8M25 _AK P _CAMS [L 1L

YR
P %&%ﬁﬁﬁhﬁ%ﬁ%@[@g BAZ IA, FL]10534, SECOLL
BRIM WM$LW4E‘ENM/@E@%@&% 9% 81% 76% | 241 1-L4RPD,

ARG SE  SRSEBCRHITHYDR, PSME2| TKI, GMFB,

DLGABA: YM&Q RN eRChb R o7 RS, (SReL o
FAS, PﬂémPﬂR,m WLF,INEBIFAg KPNBI,, WHSC1, CA2, ME2

cxcy mﬁ&i&@%ﬂ%@wwﬁp- 73% [79% 88%

HNRPD, WARS, SFRS2, STAT], EIFAE, PRDXG,
MTHFD2, PSME2, MCM6, TK1, GMFB,
DLGAP4, TYMS, USP4, DCK, ARF6, CDC40,
76 CXCL9, IRFS, CXCL10, FAS, PLK4, TRIM2S, ,
KITLG, CIQBP, NDUFAY, SLC25A11, WHSC1, |39% |79% |88% |79% |81% |79%
CA2, ME2, CXCL11, GZMB, RBBP4, TLK1,
RBM25, AK2, NUP210, ATP5A1, AGPATS,
| MARCHS, SEC10L1, PBK, BRIP1, TRMTS

107



3% 92% 79% D3, 8RI041, 50056, CDC428PA, 80AI-12, RF3BP4,BAZ1A,
AGPATS5, DKFZp762E1312, SECIOL1, PI3K, BRIP |, KLHL24, ETNK I,
STAw 00‘%4/2 WARS STALL LINE, MITIFD2, PSMEZ2, 1IX1, GMFB
LGAB& AN é USP4, CTSS, LMAN I, DCK, ARF6. MADZL%. %&)ﬂ
CXCL9, RABIF, CXCLIO, Fi3S, PLK4, TM/ 25,S fvilE(_: bglgmz:)/-\u, NN

000343

i AVADLs)

CIQBP, iNRkAD, mARs KFNBEs Asil 0K 29k, MER CXCLI-GZYBS:
SLC4ARRW8M25¥FMEI\MARM§JSBE)DAH2 RBB P4, BAZ IA, PSAT I,

LINRP@}VE%% m 1. B1% [83% 85% [79% 81% 59%
243 WHRE ‘izDgg%P SUEPEMER.DLGAR,

DIMS, U@Fﬂl; @T@’& MMNXQ@D@H@ﬁ,SLC4A4 CXCL9, CXCL 10, FA

PLK4, GHEK WR@Q WIISCI, CA2, FINRPD, ME2,

CXCL mﬁa\/ﬁmaﬁLKl R BVI28,AR2, hCAP-O3, BARN'| CDG42BPA,
R81 3P4 B /T4 Ao SESXIQrhirpE J13220, PBK, BRIP I KLEE24,
ETNK1MSYA T SBIBEBB6/T205YAGVEIE % 7% 244 WARS| SFRS2, EPAS
! smﬁ@%%‘ﬁ@@%&lwmjt SME2, GBP1, 11(1,/GMAB,
2 GARA 0B Y M RIS BA B By CROA0SLCEAL X 380, 8196 834.1/n9%
88% 7 ﬁé@%ﬁlﬁg@@cmmm@no FAS$, PLK4, GHEK|, K1TLG,

0

sLc2g W@@?@%éﬁ%&h%, I-D|RPD} 13,1E2, CXCLJ1,

e A~ N 21 A

GZIVIB &80y RENED: AMSAR L ERRRNT CDC42BPA BAZIA;
AGPATFBDEE.MIBBA, PIEY pT6BEX3AARBK, WQ

2007/Q SVM 3NN INN BTNK] = 245
2EINR. PRRNAMR R Fggmm%w %\Fé§ Bt Alee P FRIMK3 7T -’H;%Pz%%

PSMEE27WIS 1462 VﬂEB*ZDBGIQ‘RAQMMS TES, DCK| CDG40, SLC4A4,

CXCLS A3P |, KITLG, CI QBP; NDUFAGY,
%@%ﬁ%?‘tﬁ%@%@z 7 |

SLC25 A0 \MHS L HCA2. MES GZMTI3, RBBPY, CXCLII| RBM25, AK2,
NUP2] L@fﬁ%\MﬁﬁFﬁt&mlﬁ%’ﬁ&F@C42 )PA, FAS, MARCHS5SECIOLT;
PBK, Eﬁ% *% ﬁﬁP?ﬁ%l,S@%Bse%Am% T7% V6% 246 WARS, SERS2,
EPAS Ej’é W TrHe IEI{§NE2, GBP |, GMFB, DLGAP4,

230Y MS|KTES, QWmDmlmm X649 EO_ABJLE), G146, A,

e

PLK4, |EiR IDURA9, KPNB I, WFISCL
C17orf A MG CXQL11, RBM25, GAMSAP
L1 DIYAMPANGPINTS, MARCHS, SEC IOL|I, F11113420, PBK, EINRPD,
ERTL ETRRCL WIRAPIRY/ 05 83%TODOETH% | 81%)| 79%)| 247 WARS, SERSZ,
EPAS I A PR R SINTER. GBPL, GMF, DLGAP4,

1 YMS|SUSRY CXES, IM?&BQ&LI&Q 0. SLCAA4, CXCLO, LU8, GTSE

CXCL %ﬁ%ﬁ WL@U@P WBI&PAQ“SK"PN%’ | |V PSR 11T GorideF

C I7or E&&‘?(Cl_ll RBM25, AK2, GAMSAP
ILI, CD@MBPABEAS\M%@MTS FL 110534, MARCELO-, $EC | OL1

PBK, HRRPD VBRIBFRaHE24), BRMICIPSTATI 77% 88%
MTHFD2, PSME2, GBP1, GMFB, DLGAP4,

TYMS, TES, CTSS LMANI, MAD2L1, SLC4A4,
CXCL9Y, CXCL10, FAS, CHEK 1, SLC25A11,

282 CIQBP, NDUFA9, KPNB1, WHSCI, C170r25, T1% |83% |88% |83% |88% |86%
CA2, ME2, FUT4, CXCL11, TLK1, RBM25,
hCAP-D3, ATPSAL, CDC42BPA, DDAH2,
AGPATS, FLJ10534, DKFZp762B1312, SEC10L1,
FLJ13220, PBK, TRMTS, STATI1

WARS, SFRS2, PAICS, EIFAE, PRDX3,
MTHFD2, PSME2, TK1, GMEB, DLGAP4,
o83 TYMS, USP4, TES, ARF6, CDCA0, CXCLY, e1% |50

CXCL10, FAS, PLK4, TRIM2S, SLC25A11, o |83% |85% |76% 85% |72%
C1QBP, NDUFA9, WHSC1, C170rf25, CA2, ME2,
FUT4, IFT20, SLC4A4, CXCL11, RBM25, AK2,

108



85% 79% 85% 72% 248 EINNTD, WARS, SERS2, ELF4E,PRDXS,
MTHEDZ2, PSME2, MCM6, GBP1, TKI, GMFB, DLGAP4, TYMS, USP4,
DCIC, CDC40, CXCL9, GTSEI, RABB', CXCLIO, FAS, PLK4, TR1M25, C

| oBB

N

BUERY sLC25A11, WHSC I, C170r125, CA2, ME2, 420001000343

GZMB

IFT20, RBBP4, CXCE,11, SLC4A4,

REHZD,

H_

T

R, AGPATS:

Hel

F121071
STAT |
~ERAS]
MAD2;
KITLG
1.G7,,
BDC44
ETNKI
SFRSZ
DLGAF

SRNIARE Do bz dsbAZ6h RSATL, T
NZBEIBE9BBY% AL B ISAKCORRRO |
SR ARMIFTKIEDY, BRKIES ABMER,

RMTH, Kt

INRPD, W
LGAP4, ]

2
ARS, SFF
[YMS, US

NTCT;

RS2,
P4,

Fpoiaetyichs % 1
NOIAS, Lm%%w b GLEDsF]
NARBE, K200, TL%(KIR@MQEBEWEA H

. SAMS%E&% CH5,
?%%%Mmg@g@%% “5%5% 79
MERGS, DRERFIATE] BF FRQIRRDX3, M
%ﬁﬁ%?‘&%ﬁh?ﬁ%ﬁﬁ%@% 40, C)

0, FAS, Pl
5, CA2, M
ILI, BRRI
ik | ol |
% 250 EIN
THED2, P
KCL9, CX(

K4, 1R1M
E2, FUT4
il, SOCSE
ded 1 320
IRPD, WA
SME2, GN
L 10, FAS

NALCD

125,

#s5kR
RS,
'FB,
5, CH

MAYAad |

, CXCLI

24,

K1,

I'KIVIZ
IFT20,
AGPA
292% 9
PRDX;
76% 8
TYMS

INQUEAT, SR NS o ER 40PRbkC
Mgmnﬁlsmze\amﬁmspmﬁumm
> BGI5 ABFEQPSIA0, $1.0444,322(]
RO e
3FRAT, EFUPD 2X DS M5 Kk GMBR, |

R e R o, 1

FotrG5—€
N1, ATP5A
, 103

1c P
SosbPRgsl
DLG AP4,
1/0690103

2E8,|GTS

2
Iz

1, DDAII2
5AT1, BRI
Ehy
7711J0'90
43 SVNI

E I, CXCL

[1JEAE,

/NGO

BAZ
PI. S
S
0% 624
3NIN
10, J/

1A,
TAT1

ok

1
INN
AS,

PLK4,

SOCS
2BRIP1
PRDX
DCK, (
11INRH

ME2, K

LNRE ABRIL s 216 22/, Fr AR B3 AN
RTEFDE R¥VER. LKG IgZNM& ’TFM?;O . TLK
mw&%gsﬁi1%%ﬁc¥ﬁ%c
VIR, K9 70r25 MRSCRILTL.52.

AFRIPTRRBPISLOGIA RBME AKG NIFBLOD

B, A ASEL RABEF

I8R5, CIQBP, SLE25A11, WHSCI,

YOFAY9, CZ
(1, RBM25
IA5, SEC
ERBASLR
LGAP4, TY
XCLI|O, F
EENR.PD

2, HINRP]
, AK2, AT
OLI|, FL.
6o, s T
(MS,|USP
\S, ALK4,
MEZ2, FU

D,
P5AL
Ao,
4, CTl

T4, C

11322

0,

66%
SS,

XCL

I, IFT
FL.110
H12
ARS
DLGA
FAS, H

2

PYATS. [KHR SRIEPN SETAC 2RINET P26, 1

%%%E@%g%gﬁ £155, M2E],
4Ld§ﬂi K&l@% ) ,/%Ws"éqﬁ
C

EPAS TAS FRRD, MEEARCPRIOBXEEM

B T e

Pk 40 R R RN E Ul

3TIRNT, A
113220, P
D% 780/0 ]
PHEDS”P
. SLC4A4
D/ 83% 85

TPS AT, A
BK, T
76% 253 H
il
CXCLOY, (
6 79A 814

RNIT

GPA
5
INRP
B,
CXCL
\ 76A

9,

D,
79%

10,

SLC25
TLK1,

288

PSAT]

ARRPWWBE | SKREZ0IPRS), ©AZ MEZ,

SN T
LHERPehs RN 8 Kb HEINK

Cl70rf25, CA2, ME2, CXCL11, IFT20, SLC4A4,
RBM2S5, AK2, SOCS6, DDAH2, RBBP4, BAZIA,
DKFZpT762E1312, FLI13220, PBK, PSATI,
BRIP1, ETNK1

-15T4, CX
A\RCHI5, S

81% |90%

CLT1, RB
=CI QLI |

85% |76%

P,
PBIC,

85%

69%

289

WARS, SFRS2, EPAS], STATI, PAICS, EIF4E,
PRDX3, MTHFD2, PSME2, GMFB, DLGAP4,
TYMS, USP4, CTSS, LMAN1, CDC40, CXCLS9,
IRF8, RABIF, CXCL10, FAS, TRIM25,
SLC25A11, C1QBP, WHSCI, Cl170rf25, CA2,
HNRPD, ME2, CXCL11, GZMB, TLK1, RBM25,
CAMSAPILL, hCAP-D3, CDC42BPA, BAZ1A,
AGPATS, MARCHS, DKFZp762E1312, FLJ13220,
PBK, PSATI, BRIPI, KLHI.24

T1% |86%

88% |83%

73%

69%

290

WARS, SFRS2, EIF4E, PRDX3, MTHFD2,

85% (83%

85% |83%

81%

T2%

109




254 1-INRPD, WARS. EPAS1, ETF4E, NITIHED2, PSME2.1MCM6,
.G13P1, GMFB, DLGAP4, TYMS, U8P4, GTSS, DCK, ARE6, SLC4A4,
CXCL9, IRF8, CXCL 1 0, FAS, PLK4, CHEK I, HINELPA3P I, Cl QBP,

NT/UFRE 47235 a11, WITSCI, Cl7ort25, CA2, ME2, FUTA, |E&§éf2"°6""’“3“3
RBBP4, CXCL11, R13M25 NUPZI0 RCA -ngﬁu 52 DDA BAZ
1oZ2ZU;

1A, AG .k 18 o RINEZPYhg i1 2, PECH L 1 2
KLLTL2AREBIMEPRIY $6ABICRA, BESH 88% 79% D, WARS,
TK1, GMFB,

INIR
SFRS2,§§?@%! %5@%&% ToxcL10, PLKA| CTIEK,

3P 1,
DLGAR 9,ICXC
ECEK»‘FFE@, @EE@BFFLNGSMH\AAQEWHSC 7orf25, CA2, NIE2,

PLK4
TRIM2 : [, Cl
CXCUIL SRR RO k210, poati, v ez,

/'\GP/‘\ mlwgﬁél- () o1 \ln//U 7 D 70Tt
| DKEZ({76RER3YE, ﬁ%ﬁﬂ%&%ﬁ%ﬂ L RiB)1, LTI
256 W/ PQ, FEDX

NS, SISPR S8, EEASNFWLIEIFMEl_, SF
FIC, G iRé=H,| 304

yﬁ?é‘} &%@%ﬁﬁ%@ﬁgﬁ%m%
CXCLIVRARIF, CHTI1L0mmA LR KaGHEKI, 777%, 83% 4
8394 1 2@%@&@1{@,@@2@&1 CIOBP NOIJTAD, CI7
ME2-T 4 _SECI1QOL | E

AT5 ELI053
PBK, R 4 257 WARS,

é%zﬁf i“‘ﬁ%@ mﬁ@ RS [HL2
EIF4E, LCIAP4, TYMS,

255 A
2, GH

4, STAT1
3, MTHED?2,
BB LE3hANs6%
5% 719% 8 1 %
forD5, CA2,
L113
SERS2,

LMANI,

20,

MYMS. B2, @SW@@B@SIRM GMFB, O
MAD2I

L RO g

ATRHAL, SIBIRA, IDXDIAARAIZL 3N 1

4 c25

Gzavni

25, AK

LEK],
80A2
(2, C

3370 |

HI

RPABPI. H
pbe 1INRP
AMSAPILL

N

KITLG,
oM E 2%
DDAH2,

72%
N M4
y, KLH

WO
ARCUS,
ALZ4] ET1
PSNIE2, T
CL9, CXC
RAUEAD,
C4A4, R8
1312, SEC

ACPATES Y bt e 110

2007/03@@@&@@,&3@9@ BNN IN
DKFZ( mmmmaﬁm BRI T, TICM 74
| 258 %PF@% E%IISPEIME MTI-IRD2, |

GMFB %Dct% cpcag, CX
AR, ARFS.

P K4, @HEJ{{B;BM,]SLE@RFRABIEJ ARL 1sd QBP,

Cl7or1 %ég% %%lm@?&?szo 1U3BPY4, SL
S t

ATP5A DX114[762E

FLJ137POOPBIDS PSAT |, BRIP |, TRMT5, ETNK1, STAT1|77%

86% 7RV REHE P FINRPDE\WARS, EPAS |, PAICS, MTITED?
rebEE B Ciero, ©

MCM®, (CL9, RAB1F, CXCL
2P K4, |lck ldE-ERtM25L&LAQ3§éﬂil Grb R BF3e,NIbskF Ay, W
@m@%‘zm%%wm RBBP

CA2, N 4, TLK1, RBM25 AX2
AT PEATIERR All

CAMS 2, BAZ | A, AGPATS

3 ARG S AR skl e 20
ESSFATHISBWEOBLGAPS, TYMS, USP4,
LMAN1, CDC40, SLC4A4, CXCL9, IRFS, RABIE,
CXCL10, FAS, PLK4, CHEK 1, HNRPA3P1,
TRIM25, SLC25A11, NDUFASY, KPNB1, WHSC],
CA2, HNRPD, ME2, GZMB, IFT20, CXCL11,
RBM2S5, hCAP-D3, BAZ1A, AGPATS, MARCHS,
PBK, BRIP1, KLHL24, ETNK1, STAT1, TACC3,
IL2RB, AK2

HNRPD, WARS, SFRS2, PAICS, EIF4E, PRDX3,
MTHFD2, PSME2, TK1, GMFB, DLGAP4,
TYMS, CDCA40, SLC4A4, CXCL9, CXCL10,
HNRPA3P1, KITLG, C1QBP, NDUFA9,
SLC25A11, WHSC1, CA2, ME2, FUT4, CXCL11,
IFT20, RBBP4, RBM25, AK2, DDAH?, FAS,
FLI10534, SECIOL1, FLJ13220, PBK, BRIP1,

D

FAS,

A6
, AK2,

73%
NIEZ2,
AS,

|76%

1L AT} DDILLE
Fb

I W
G PSAT BRI

FLJTOS
ETNIC

295 85% 186% |85% |76% [73% |76%

296 81% |86% 192% 86% |85% |76%

110



92% 72% 77% 72% 260 HNRPD, WARS, SFRS2, PAICS, EIF4E,
PRDX3, MTHFD2, PSME2, GMFB, DLGAP4, TYMS, ARF6, MAD2L |,
CDC40, CXCL9, GTSE1, RABE, CXCL10, PLK4, CHEM, HNRPA3P |,
TREMIZKIBHNo, SLC25A1 |1 WEISCL, 170rf25, CA2. MERCAF751000343

CXCL |

I, IFT20, SLC4A4, R8M25. AKZ, N

PZId A1

DL

AGFA

IRITEs KORSA, NAR GRS es1 O

F DN

O
UbO

1P]
e

m o

CAC

S

=

i

T~V
LJ

QA
DI\

N1
o

STATI
STATI,

SLC25

8[1C4A

85% 83

A Bfes (e ORKaed RHarBO B B0 R R s |
NEPHER20, FiCE A1, GIERB TRIMGA P4,

%b&s&@%@%%

ASI—

131, WI-1SC
DARIBY6 AV LAY 269020 BEsl |, GZIMB

NR

TYNI
INEAP

n
N

A"
S, US
ASE Lo bR
1, Cl7orf3
IFT20, RBM25,

P4, CTS

T 1 7

, AR

N>
05, C

8§1%

A2, ME2

6,
86%

Y5P4,

hCAP-I
FL1134
SFRS2 ck

CFLEK
C1l7orl
SQCSH

% Tﬁﬁé%

GEENEEATRT R R EOHP, N
PBRCHAXHARD, G X6H4, bsifma@l SLG
SEBE Y STAT INGPRTY BG 15| TPRISBIRASE(

WM% SBEER] CHICL0, C@X@EQ’II:XC‘

)WAASTWMEE@@WM BAZ1A, N
262

2,/ TK1

810,
YUFA
L4A4
CIOLL

1AR

FeAS

HNH
GMF

O, SL
RBN
PBK,

tH5,
PD,
B, b

PS

PLK
C25A
125, 4

SECI
WAR
GAR
2%
\11, \
AK2,
AT,

S,
L
7%

LC
4, TY
VBSC

ATPS5
BRIP

MS,
76%
1,
A1,
1,

KLFEL
WARS
ZMEB|

GTSE1]

g"é@ ﬁ”f T, Bl S5O0, F850, 7
1. C4.

15 R ERAE

D% 8

PRDXS3,

WIUGAR RESU S, mmam«@a@%
%@Qg ‘g?iéfﬂl@zﬁ:}s%ﬁé%%MSElNAF

X111

5% 7
PS
Brc

:53P},

6% 2
NE2,
A%,

KIT
250

63 Il
MCM
OXRE
LG, (
DC4

|G

°1 QB

2BPA.

NRPD, -
6, GBP1,

72%
P,

NDLCT
RF313

20071
¥ERs
TKI, O
12P8,
WIISC

ICLIILZ

;

/NG

d\l@ A mnA —AD M |:2,
AR S CIVRT T Qe
DY BBHMAN IFGUARBE AU 7QC

s TR Ao T

MEPASL CKFR4 6 76k R0 RH%

T s Gy

COABTNNRPD, ME2, CXCLII, GZM

|y =

o W
31N
, NI7PH

1132

Nil, CO

Ty

(

EB2,

KI, R

DC40,
C25A11, C
B, TL

1QB

BK, H
N 264
RSV
SLC

BM2!

SAT

1 WA
B2,

A4A4,
P, NG
», AK

RS,
CXC

2,

, TRN

3B |;

YUFA

TS,

hCAP-

PISME KT
CDCA4(
K1TLG

LKI,

PER, T
||NRPDRW/§E@1<EBA$

DBARKTRER| EDCHPBPAPGALLA, A

R mon sy

THOLSIGANIER,

b GAR T

Mes;
FICIQRRENDIL, I%Aﬁ, HREBIN Bdmg%
B 1 STARBRPASZARRGTIBAMSAP LI

skFPQ.

CDQIGA\IDZBFKW MISCUSRA;
FAS,

S5All,

GPA]
88% 83% ¢

AGH

15,

PRD
L 68S
PLK
WHS
PATS

ARC
35%

FLJ

79% 2
X3, N
AV
1, CH
Cl, Iv

9, S
265
ITHED2,
1N,
EKI,
IE2,

10534,

ECIC

rbkF
TRIM25,
5ZME

LT,

G0

3,

SECIC
66 W
MFB

&F8, ¢

3

A e

(BLEARPAITTYMS, USP4, TEES, CTS
KRE1 0 BAS PIRHIT RIS 108

0 90

X_3,
&M

P, N[

%0 85
MTH
siupdl
DUFA|

o 76
ED2
B8
0, SL
25

0 69%0 76
PSME2,
BIA4
C25A11,
K2, ATP5S

3CX(

0
P9,

A1,

VVI‘IDL
RBBP:
TRMT
3&PAS
TES, LksAN
CXCL
7orf25

b g 0N é\ﬁn C2. Y I ! C
RN SEALL B
S REHIESAVEDRIK] CBRA TECLI9% 86%

RILER EE bol

1@@%&%@@5%@@@@2@@ T1QI;
R TR e B FTAT AP AR 1V

A=Z24 A 11

-4

TVIT

8K, H

88%

GM
K6

3P, N

125,

1.0\

Dy vtV

=>-f

). BR
85%
DL GA
FiRe
A9, W
NUP

| ] e

P1,
9 26}
J34,
_7§%
HSC
210,

r WA
TYM

1,C
SOC

e’

RS,

L7’6%

56,

11.3220

362 DC4

PEHED: TRT) 181

M g W

$3% T81%

7%,

PBK,

SA|1 IINHI-’L) KLI:I.£4 STAT185%%

111

I')f"l_
5%
70




79% 81% 76% 268 HINRPD, WARS, 5E252, EPAS1, EIF4E, PRDX3,
NITHED2, PSWIE2, MCM6, C313P1, GMFB, DLGAP4, TYMS, USP4,
ARF6, CDC40, SLC4A4, I11F8, GTSE1, CXCL10, FAS, FINRPA3P1,
TRIMBAPATENDUFAY, SLC25A11, CA2, ME2, CXCL11, SGBNF0RG 000343

RI3M25, AK2, RCAP-D3, CDC4ZBPA, AGHATS, FLEQ534 MARCUS -
0’20} :

L QT ATA QO/ N
VAYETATNAY

LﬂLééP’é)Tﬁmm* HCIE““JJ' TRMIS-STATE
92% 76%321%@@4925@:%\3@%%%, SE852, EIF4E, PRD)< 3,
MTETE@%&S CTMSZWEBIDLGAM TYMS, USP4, ARF6
CDCA4C 1@5%&0 ENRPA3P1. KITIG,
CIOBP/NBITARBPSKOBBA FTAVWHS®E C170025, CA2, ME2| FUTA4,
Cxcummm&em AKE, B2 13PA, FAS, 131313P4, BAZIA;,

SECIO @g@ﬁ %ﬁ%&' P‘W&@E(Qz ETNKI, STATL 81% 799
22% 76%6H3M0 GNP SERPARPAS R Mo,
ARFo,

1'RDXZQUFRIEDS, IBBMEBAZTK 1, GMFB, DLGAP4, TYNIS, CTS
MAD2 gﬁgﬁg@gl@@;@law@%wm CXCL10, AAS, CHEICL 8§%

20PCTINZA2008/000343. SVM

gﬁ%{osff{ﬂ!.ﬁ ﬁv T%,,uu:ua;un T INGE U IS
3NN IhML@ﬂIM@E/b&BAPTng?@MT@@ SLC25A11, NDUFA9, KPNB I,

WiISC|g T@%i}g;m@x@ew@%@moamma REM25, AK2, CDC42BPA,
BAZLA DGR AT G AET 28 bakepSEC 10k |, PBKI TRMIS, KLIIL24,
ETNKIFSTARELLL B750, MARS SRR, EPA I%%‘Aﬁ e AL | B [76%
MTHEI EIEMORIGIT MEVIFR| DLGAP4) TYMS, USP4,
L|VLAP§N§W VARG BRRESHEL Canl. OCLO, 11268, GITSE |

CXCLI ﬁg@ml%DﬁdM@gML,é5Hil, WHSG 1-CAZ-HNRPD:
M12, FMZW&Q{@B@SEW ATR5A1,/CDC42BPA, FAS,

WGPATE L THRYS %Wb REBK,| BRTlssTRMES, Kb Ells24,
ETNKI| drr69%r92 %0 At 3196699 272 HNR.PD, WARS, SFRS2,
EPAS |CRIs# EMPRDX3, MTHFD2, PSME2| TKI.|GMFB, D_GAF’4, TYMS,
USP4, A%%%%%gsm@&wmcxcm,lws CXCL 10, FAS,
JIKRP Mﬁ 5 2| ME2, FUT4
IFT20, RB’B}FIBASE'EILKLMMIHR@ 25, BRLS%,%%CA%%SME ACBATEe
£1 gmiﬁaﬂmﬁ‘éﬁzﬁ%&@é@f@‘ﬁu PE3K, BRR'L, TRMT5, KLIT .74, ETNK,

STATI @E ‘\é%&%gﬁga 273 WARS, SFRS2, EPAS |,
STATJIENE%S |, TK1, GMFB, DLGAP4, TYMS,
TJSP4 CAFUG FASXKTKD (RIS, RAM, @%cuo, FAS, PLK4,| CHEK1,
KLTLG Egﬂ,@;@ﬁf{zﬁé% m@f@g& 180 || SEA2SMEZSCCNCE: 1T6%
IFT20,| RBRB 4rEk KRB AAAT CDC42BPA] FLI13220, PBK,

ILNR @'JU@WRWWCN&HEQJWWKJ 880/ 83% 85% 839" 1779' [19%
074 RIS, WéTéED%IaL EARG | E1EAK PRDX3, MTHED2, ESME?2,

ZTr=T1 VI_\I\\J

GBP I, %ﬁﬁﬁ%ﬁ‘gﬁé@% S‘fg@réﬁﬁgi’%w MAD2L1, CXCL9, CXCL 10,

FAS, PI¥, USNRPASRRFKIDLG, SicGR5A1 |, NDUFA9, WHSCI,
C1761 \EPEE0 RBEPIMKCL | |, $1,C4A4, REIM?25,
3UP2 ggggsgkgé B BRRNCCDCA21313A, PBAIBs 3% |6o% | 72%
AGPATRBEL| 10834;, MIARC WErSE CiOish4F] 113226, PBK, TRAITS,
KLH1, woﬁ;‘éﬁg PSURINRPDA's 896 834 85% 76% 275
WARSASHRS 44l £ED2, PSME2, MCM6, GBP1,|TIC,
GVIFE (REAR A 4, ST ESrbWANT CDCA0 CXCL EXEL10;
LICANRIMZSSKEZT TG, SIGIBALD4, CIQBP, NDUFA9, C1761-P5,

3 INFEW@E%?W DKCI4T(£(C}Z,XCL9, 81% |83% |88% (83% |73% |79%

C1QBP, NDUFA9, SLC25A11, WHSC1, ME2,

o

[#3]

112



83% 69% 79% CXCLII, IF120, ILK', SLC4A4, R13M25, 'CAP-D3,
ATP5A1, DDA112, FAS, AGPATS, FL110534, MARCHS, SEC IOL |,

EL.113220, PBK, PSAT1, BRIP1, KLI1L24, STAT1

276 116/RPD,

WARE BFPE2YSTAT1, EIF4E, PRDX3, MTHED2, PSNIF2, KE&’M%Z""T"{&P"“?

GMFB

DLGAP4, TYMS, USP4, DCK, ARF

» U4y,

Y LHEAGQ

o

CXCT
WEISC
NUP21

TDOAMT

§Z§W»A¥%&ﬁmu%mmxﬁ@yﬂs S

YL.Q0A 7004 9104 7004 \V.V/@
U O T

Put el REAZOs R G C1GBP-
CPOARAMEE, Ol bk GAEBIRBBPA4,
EC1

200

NDUFASY,
TUK1, RB

OLI,|PBK
FHO73220F

FMIVITJD

Z2006
STATI,
%ﬁxaAF
CXCL1RQ
WEISC

B T i

IE%MECRR!BD(& MKCEIER2BSIVIED,

NARSIRBDL25, ME2, CXCL11, RBM2

ANRPD, W

MC

K738

(A R

5, BRRNI,

OO

M25,
BAWL

CT/[

ARS, SFH

CXA4
DUF

30K
A9, K
ATF

CDC42 BPASEEN-FZ{DRASSM@;I?MBMMARC

KLHL2
1F4g
TES, G

WITl

SMANY b
o
ﬁﬂggD’l\ﬁm%LSTACD@“I@SSL@MA C

')l:/\11 clLORP._NDLIEAO C |Z

H5,
59%
TR,
XCL9,
orf2

M6, GBP1}, G
709,
PNI3
P5AL

RS2,

GM

PBK,

A
RAB IR (

278 WARS,
B5PLEHP
CXCL
_CA2_HNRPD

BRIR I, TRMTS,

ST

ATI,
ATRY
10, R
2 G7

VIS,
AS,
MB

LA LI g =) )

TLK1,
SECIQ
7% 7
MTFIF
DCK,
NDUF/

G LR MR O 28

DLAABK ST, BRIR| ARRMDBAK L
A@ﬁﬂ@ms

“bL
REBAT DOAE SIGAM p GXGARRA
%eﬁgﬁﬂ\ﬁmrwws

BPA,
E11,
TATI
e7i{=)
B1F,
CA2,

A2PR D

IFRS

2, DO
% 73
AE, S

24 71
EIF
Sy e
CXC
MEZ

AN Y

VA2
2% 8¢
FPQ
| Pp
EAS.
\B,

P 132

ATS,
alli

X3,
9%

25,

AGP
3% 83
PRQ
BUPES;
TRIM
LK,

OCCL
FI1,110584%
386% 9

PSME
CTSS,

'vam%%s

o ERA2BOCNEBRS, SFR]

TR s

RV KIARFGE DR CA15/564A4, C

adﬁg%%@%inw,
RIS
AP4,

XCLY

y LI

BRIP
AT
TYM
), CX

CLIO,

[ 1 BEFTe A5

ELL2
H50M
5P4,
FAS

13P4;
4 77%
TRy,
TES,
5, PLK4,

KITLG
RBM2
316 PBK
281 FL

ATLIE

Vo e

NRPD, RARSIPSFRE2:, ERAS], ST
SSAT A2 S TR, IRRER DR AR 1

BEFARNNTEBD?, WMBCIMIBAZ2, ME2, F

AeF

3% 7
AT,
Y1V

G7.3
MAR

JT4,
PATS
8% 929%
ELFA

S, CTISS

M33
RCUS
19% 885% 7
E, PRDX3,
LMA

CXGLTI,
>, SECIOL
29%

N1, DCK,

wIrrroi

CDC4
NDUF
3€pca?
FINK |
EPAS

éﬁ&ﬂ&i&%@i%&ﬁ&%ﬁéﬁﬁﬁKD

mx&wmanwma&ﬁb

TRIN
1| ILK1,
g%gé£§§¥@#@m$UW§§ﬂW5MSE@4Jﬁﬁ

LR3I J0g a2 En
KBB4 PRDX.3, 1v1111FD2, ﬁSMEZ

$LC2
M25,
38220,

125,
RB
FI031

GBP

bAl |,

hCA
PB I

DIRPD, WARS,
I, GMFB,

C1QBP,
P-63,
G597 RS,
SFR$2,

DI.GAP4,

TYMS
GHEKIE
ME2, §
DDA

WEB; KRS BRIDKAASMER A2 |ITYMS] C

4AZ,

ke g@%mﬂft iﬁ%ﬁa %Ktl(‘sﬁ%% sy

ARGIARS, FL110534, DKFZp762[—131

CXCL9,

HSCI,

350 TR
> SEC101

XCL

CJ?c
A
1, F

O FAS,
125, CA2,
YE426PA,
L 13920,

PBX, 1
PA1C}
3IBYMS
TRIMZ
FUT4,

[ RIESSERRAEPASE 0 B3P 885 83%

N AL R AR RE DY P

stkﬁ?pﬁ;ﬁﬁﬁcA&Hﬁu@l@ﬁEQXCLc
EXC1E SEMH, TFT2),

kel SHETBA:

88%
2,11
pdgX

b t3e. Ao

86% 283

5b:4.0
l, C1
811

7orf2
083

C1, GMFB,
BEA S
5, CA
0%

WAR

DL(

S, SHRS2.
5AP4,

AL
\2, M

179%
E2,

113



85% 76% 85% 72% WO 2007/0732201'C1/NZ2006/1100343 svin 3NN
11424 BRANT. ATP5 Al, CDC42BPA, AGPAT5, MARC145, SECIOLI,
FLI13220, Pol?’a}& HNTIRD, BR1P I, TR,MT5, KLHL24, ETNKIF‘%W%% 0343
284 EINRPD, WARS, SFRS2, EPASI, EfF4E, PRDX3, MTH f@%
GBP1, TK1, GMFB, DLGAP4, TYMS, USP4, LMANI, ARERNSLC4AZyy
CXCL9phE8, CXCLIO, FAS, KITLG, CIQBP, NDDFA9, STC25A1T,

WHSCll5reiz/orab, reAva, WHERs LreB, CXUL LT, [RBM25, AKZ, TICAPEDS;
CDC42PAM DAL RESIBEFIAGRATS, §1% 16% 38% 9% §5% 72%
RIARC o) b A e Shta kGl s F1813220| PBK4BRER, | 0%
TILMT 5 L& |iERA; 50 Ashih, BRIZSSMARS, SFRS2, EPAS I, STAT |,
EITAE BRI PRAR7132. PSME2, GMAB, DLGAR4, TYMS,|USP4,

CTSS, DA @M@@@“B@WMC& GXCL|O, FAS, GHEKI,
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QBP, NETFROVAEFSRINEFAN ST&E. B#Br1 25, [EINRPD, ME2,/CXCLIL,
IFT20, By 4}@@%}@%@; NUP210, SOCSB, CDC42BPA.
JBAZIA| BCP APSISECTIOUS, FUNES220, PHIC PSATIBRILL TRMTS ;g%

76% 8@?@@@@@%@%@?@%%2, EPAS1, ELFAE, PRDX
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770/ 7 %ﬁm%%% BPAS|, ST 5?1&{/10 EQF%E%FI? .
PRDX 3/MEHIHICOME CEME13, DLGAP4, TYMS, ARF6.
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AGPATS, DKFZp762E1312, SEC10L1, PBK,
HNRPD, BRIP1, ETNK1, STAT1, TOP2A.
NUSAP1, USP14, PRF1, SCYL2

WARS, SFRS2, EPAS], EIF4E, MTHFD2,
PSME2, GMFB, DLGAP4, TYMS, USP4,

CXCL10, FAS, WHSCI, C170rf25, ME2, IFT20,
334 TLK1, CXCL11, SLC4A4, RBM2S, AK2, 88% 193% [88% |86% |73% |83%
CDC42BPA, HNRPD, ETNK ], STAT1, HLA-
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FAS, FLU 0534-, SEC IOLI, FL113220, PBK, BVwPT, 81%86% P2%36%
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CXCLY, IRF8, GTSE1, CXCL10, FAS, PLK4,
TRIM25, SLC25A11, C1QBP, NDUFAQS, '

340 1C170r25, CA2, ME2, FUT4, CXCL11, SLC4A4, |73% |79% [85% |83% |81% |72%
RBM25, AK2, CDCA2BPA, RBBP4, BAZIA,
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CXCLYSERACAPRASMETES, LUMBISICIARINL25, C1LQBP, NDUFA9,

WHSC ﬁﬁé{f@ﬁ@%&wS@@E@ C@gsm SLC4AH, R5/?425,

BANISARErD CHELSBEX | 1% , [PBK | BRIM%
TRIM'S IEWR!% @FWWA@HMATSLTG% INRPDL 777% 78% 88% 7D%
81% 7(%‘%‘ 1 SSFRED, MTFIFD2, PSME2, TKI, 81%

nnnnnnn D-A4-ZM 2200 1I0MAD A1 MM

(9%0] m&%%ﬁom@ PWB‘IH%H:! 3220PC17NZZ2B06/000343—SY M
3NN II\NN@VIEIBQMEIGQIMPTTM& Ih\MﬁNl DCIC, MAD2L1, CXCL9

cxcuﬁ%& NBP@ECzsAll WE|SC I|MEZ. cxcL 11}
5720 ‘51&?@&5[, THEA 1| @D 9B Py BAZIA ssY: |76%
MARC maa?mm@c%mamrmﬂlpl KLEILP4, STAT1, RBM28
305 Ei \Qgﬁ %§ EUEBRVITHFD2, PSME2, GMFB,

ir;i_wu\\g%%‘ﬁI z%%?t‘é ;F O ey 9_CXCHIO PLKA IHNRPA3P]
TRlMZSgLsmzfm hﬁ%ﬁﬁéﬂ?zg 4A4 RBM25) hCAP-D3, FAS,
RBBP4SIEA, chwmmmslzc | QLI, ICLITU24, STAT|, PSME1,
KU, SHCARSRLSACE i BAIORD, 7077 80B AR, EAS TR |
, E1F4EDMTHESFDRREBMEIZL2®MB& DLGAP4, TYMS, USP4, TES, QTSS,
AREG, @LA@MAMH}@X@L@RWE CXCLIO,|FAS| PLK#4, ICITLG,

SLC25 ANWMQEIF@?NB I, WHSC I, CA2, EINRPD, NIE2,
FUT4, AP IL I, BOCS$6, DPAHZ,

AGPA] MW&QMS\M S‘B@mQLl FL313220,P81C, BR!?!,

YELEL g@g’g,@%%g r@i%ﬁ%% EEMKIBORAS: CRIARIR, |72%

LOALSSRE ax2 TELFDZ, PSME2, GMHEB,

DLGAIMWWWE)@K&’S@THSB@RWA; GXCLIO, FINRPA3P1,
TREVISE G RARRS NBOERE NS ~1,. CA2 NIE2, FUT4, RBM25,

LBLIA Y =4 2

KAP-DEATRERE, DIABCEARTEFAT | CDCAB,131134GB3 §53' 930/

85Y0 8@%4841 XSBS'QAB{F CXCLI0, FAS,
346 SLC25A11, C1QBP, NDUFASY, WHSCI, CA2,
ME2, CXCL11, RBM25, NUP210, BRRNI,
DDAH2, RBBP4, BAZ1A, DKFZp762E1312,
SECI0L1, PSAT1, HNRPD, KLHL24, ETNKI,
STAT1, ACADSB, AMIGO2, CCLS, KIAA(286

SFRS2, EPASI, EIF4E, SFPQ, PRDX3, MTHFD2,
PSME2, GMFB, DLGAP4, TYMS, LMAN1, DCK,
ARF6, CDC40, CXCL9, GTSEL, CXCL10, FAS,
347 SLC25A11, KPNB1, WHSCI1, CA2, HNRPD,
ME2, CXCL11, SLC4A4, RBM25, AK2, ATP5AL,
CDC42BPA, BAZ1A, FLI10534, FLY13220, PBK,
BRIP1, KLHL.24, STAT1, PSMB9, HBP1, CPD,
AIM2

WARS, EPAS], EIF4E, PRDX3, MTHFD2,
MCM6, GMFB, DLGAP4, CDCA40, CXCL10,
348 CHEK1, KPNBI, CA2, ME2, RBBP4, CXCL11,
SLC4A4, RBM25, CDC42BPA, FAS, FLJ10534,
SEC1I0LI, FLJ13220, HNRPD, STATI, TTK,
YBX2, BCL7C, SI

WARS, SFRS2, STAT1, EIF4E, PRDX3,
349 MTHFD2, TK1, GMFB, DLGAP4, TYMS, USP4, |88% 179% |96% |69% (88% |76%
TES, CT8S, CXCL9, CXCL10, FAS, SLC25A11,

81% [83% (85% |76% |81% |72%

81% |83% [92% [79% |85% |79%

73% [86% |73% |86% |73% |79%
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308 WARS, MTILFD2, PSM F 9, GB?!, MAD2L1. CXCL9, IRFS8,
CXCLIO, CHEKI, KITLG, ME2, CXCLI I. IFT20, RBM25, AIC2, ATP5A1,
FASWAGRATi,SEC IOL I, ELI13220, 131NRPD, | KLITL24, EXNK y0ocm00sss
STATI, ECGF1 81% 76% 81% 83% 77% 69% 309 WARS, SERS?,

EPAS1, EIFAE, PRDX3, MTHF82, PSI4E2,[TIGNIEMEB, BhGAPE, TS,
TES, COGA)CSLdAS(CAGESL0JSE T, CXCLIQ, FAS, PLK4; GHEKT
| KILLG|XROBPANBUPAD SRERSATE2WHSC || CL70r125) ME2, FUT4,
EXCELE 7T 20 RBERA_RBM25_AIC2, NUR2IG, BRRNL CDCA2BPA,
AGPA ﬁﬁﬁg&;@%@ﬁ% QER) 01A, FLI18220,P131C, TRMTS,
ETNKI|CSTAT inSEzksb 1, KART, mma% 88% 76% 73% 76% 3 10 WARS,

SSERS2 MTHaHs DgsoP S840 2704) | @D FBigos,
. DLGAFMﬁ%ﬁ§ 1&5@:}@;0(,40 CXCL9, GTSE1], CXGLIO,
FAS, RERLGIEEKGGTRIMES, BIG25A11. CIQBP, NOUFA9, WHSC | |
ME2, 789543882 8504 830/ 69% 72% FUTA4| CXGL11[IFT20, RBE3PA4,

SI,,C4A W@% PATS, [ELI 10534, MARCIE
SECICbﬂgﬁLId RIM, KLHL24, ETNKI, WEDQ I,
SY{T 1| DA GHRSAIKPEA, L CPAMWRIDUF 311 HETFR b0, WARSHERS2, STAT),

ELFAE CERUTEEDEIBSRIMSS IR IO WE DIGAPY, TYMS. TES,

LMAN |1ty ‘EA:mQx)ﬁi%&p@éﬁiLﬁGlﬁ% CXCLIQ, PLK4, EINR.PA3PL,
ITLG P@@BPEW@UFAg SLC25A 11, WHSC1,INIE2, 81% 83% 88%

83% 7 %ﬁé{ﬁ%@%ﬂ%@z@@mzoomooys S\VM JININ NN
FUT4, REN2EBRENT, CDC42BPA, FAS, AGPATS,

DKEz;ﬁ&mmE@mﬁmfmmzo RBK, BRIM| KI,HL24,|SMC2L1,
38 F1 R%ﬁ?ﬁ&ﬁ%% AARFLNITHEID2, 1P 2 MTMIG T CM B
DLGAI NknGXCLY| IRF8, CXCLIQ, K1TLG,
ClQBlz;RNMN@ smrz&mmmz FSHIO4A4, 78% 79% 81% 79% 77%
76% REBMPEL hCA P-D3._SOCS6,_EAS_RBBP4, BAZ1A, AGPATS

PSATJWT%F@&;?%‘;WMQ LAL'3, TXNDC | 313 WARS,

E1F4Ep BXBQ,EﬁME%;rﬂ'ﬂiJR@%Fd&c GAP4| TYMS, LMANI, CXGCLI 0,
3&02”&&?}6@# POYTAISAGS Kpmm@r 2550 A Lag)E 200 RBRP A, 1o,
SLCAAZ RBMZS A EAS SERoLtaloBK, {NRPD, EMU, STAT |,
KIAAOB28,38R GS3NAR R121%, E6/B5% T9IVI| 77A|83%|314 HNRRPD,
WARS SBER §2riE BES.ISNEAE _SFPQ, PRDX3, MTILED2.PSME2,

MCMe?mé‘gpﬁ%%’%{Eg %g@egwgﬁsm, LMANZ, ARF6, GDCA40),
SLCAAARIGXEER, § BAS, PLK4, KITLG, CIQBP,

3MDUFADUBMCIEAH | WHBC CACNE. WIER | S9M|B%CXEL 18R 8W2576%
CAMSABAY CaSBEA eV GROAARCFIS, 1E113220, PBK,

PSAT]UWl ICLHL24, STATI, NUP160, HLA-E 81%

HNRPD, WARS, EIF4E, MTHFD2, MCMS,
DLGAP4, TYMS, CDC40, CXCL9, CXCL10, FAS,
355 TRIM25, C1QBP, ME2, CXCL11, RBM25, AK2, 88% [90% [73% |79% |73% |76%
CDCA42BPA, SEC10L1, PBK, KLHL24, ETNK],
STATI, DNA2L, TAP2, SYNPO

HNRPD, WARS, EIF4E, MTHFD2, GBPI,
GMFB, DLGAP4, TYMS, USP4, DCK, CDCA40,
CXCL9, IRFg, GTSEL, CXCL10, HNRPA3P],
TRIM25, C1QBP, NDUFAS9, SL.C25A11, WHSCI,
356 CA2, ME2, FUT4, CXCL11, RBBP4, TLK1, 69% |83% |85% |83% |81% |79%
SLC4A4, RBM25, AK2, NUP210, ATP5AI,
SFRS2, FAS, AGPATS, FLJ10534, MARCHS,
SEC10L1, PBK, KLHL24, ETNK1, STATI,
EXOSCY, KIF15, FBX1.14, ABCE1
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76% 85% 79% 1% 79% 3 5 WARS, ELF4E, SFPQ, PRDX3, MTUFDZ2,

MCM6, GMFB, DLGAP4, TYMS, CDC40, CXCL9, CXCLIO, CHEK1,

FINRPAZ P51, QBP, SLC25A1 |, WHSC |, CA2, MEZ2, CXCL
/lﬁﬁzzfos/oomm

SLC4A4, R M25 AIC2, SFRS2, FAS, MARCII5, FLJ13220

ETNKI[STAT I, SOCS | 730/0 79% 85% 83% /5%a 72Pb %R W RbiNN

ELFAE | MAKEDS ISV RV EBL GAPY, LISP2, DICKCDC40;
CXCL9 P@W@LW‘FNQ;@@@MM”:@MBF KPNB1,CICAR WHS,, 1|.E2,

FUT4. GRE I %%u PBK, 1ENRRD, TRMTS,
KEIELZATBTATLRRANGLSEl7 LR ko8 1483049, 819(0), 7836,
850/0 7 % WARSL SERSAEPAS], PSMER, 11(1, GMFB, DLGAP4,

TYMS, 4, CXCL9| 1ERF8, GXCL10, PLK4,
G L i g o

CIEEK] P, KPNB SCI, CA2, ME2, GZMB, TLKI,

CXCIL11mRBM@arhEAR; MBafd $sRBBP4.FL. 110534, MARCHS,
HNRPLX BMTJQE‘ Pm T4/A808 85% 79% 85% 8B3% 3.8
WARS &E‘f gg@gw MS, LMAN1, GXCL9,

EXCLIOmBASCON m&m Ak?, NDUFAJ7EASEAVIBYS RBEP 4817_ K%

CXCL ||§%§ j@;ﬂ? JATRESECIHNRPR, STAT), TGFB2 59% 83% 77%
86% 81 % RESHENS AL |1 EIIFAE |SEPD, PRDX3

MTILEDZARS Mk, SN Bl i rTvsS; u AN SEGaALEXELS
CXCLI(SPREKZXSR.G2BA, CICMIHBE TRG#FQrf25, CA2, ME2, CXCLI,

BZMB, fﬁ%&ﬁﬁg@% %%%DIWA T Al 1¥o RBBP 456%

AGPATELIEL] 6534, TREHG, SLAT I, HLA-|92% 90% B8%
79% 739B5TIRRNYO D07 KE2P0RTIUNZ 20061000343 SVM 3NN INN

D.114E OFRSERPAS!, EYBEEFRDX 3, MTFERD2, PSME2, DLGAR,
TYMS, ERELIG b Agar Racdlhentt, HNI{PA3F>1, TRIM25, SLC25A11,
£l QBRINDUEAGNGAR ddfad GXEi11, SLCAAG BEMA3 ATML, |

S Do s Moy oy

FLJ|32W Ipy WA’PF{KRW@% 3%
73% 76 gLé ges, STAT], ELF4E, |SEPQ,
PRDXJCW&?EBE?@WWGWHXQMFB, DLGAP4, TYNIS, CTSS,

LMAN1 HDRIR, S H045ERAMTIEREL9, CXCLIO, FAS, PLK4, TREVIZ25

SLC25 @mg@gm%@ﬁggs CA2,IME2| FUT4, CXC1,11,

IFT20, | 2ERAER, ARRRNE, DAH2 |MARCI15, SECIOLI
%LllS;%@U@BWQAmI '@ﬁ%v%m 4, CBRA | 3BT F 212760 40 1 1656,

BIROS T4 B Al TS TG 2

SECI0LL, PBK, KLHL24, STAT1, PTGER3,"
HCAP-G

HINRPD, WARS, SFRS2, EPAS1, STATI, EIFAE,
SFPQ, PRDX3, MTHFD2, PSME?, TK1, GMFB,
DLGAP4, TYMS, CTSS, LMAN1, MAD2LL,
CDC40, CXCLY, IRFS,
362 NDUFAS smzsffﬁ? %gé%ohglggasp 81% |90% |85% |79% |77% |83%
GZMB, IFT20, RBBP4, SLCAA4, RBM25, hCAP-
D3, BRRN1, FAS, FLI10534, SECI0L1, PSATL,
KLHL24, NUP50, MCCCZ, RABGEF1

WARS, SFRS2, EPASI, EIF4E, MTHFD?2,
GMEB, DLGAP4, TYMS, USP4, CDC40, CXCL9,
CXCL10, FAS, HNRPA3PL, TRIM25, C1QBP,
363 SLC25A11, ME2, CXCL11, IFT20, RBM25, AK2, |92% |90% |77% [83% |69% |72%
hCAP-D3, CDC4AZBPA, RBBP4, BAZ1A,
DKFZp762E1312, SEC10L1, PBK, HNRPD,
ETNK1, STAT1, PSMAG, ZNF345, UBAPI

i WARS, EPAS], PAICS, EIFAE, MTHFDZ, e o T
PSME2, GMFB, TYMS, TES, LMAN1, SLC4A4, |/ 7 |86% |88% |76% |85% 76%
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I-INRPD, WARS, SFRS2, ERAS], STATI, EIF4E, SFPQ, PRDX3,
MTITFD2, PSME2, MCM6, TIC", OMF13, DLGAP4, TYMS, USP4, CTSS,

DCK%&%%%) 3%ﬁ«BlF, CXCL10, PAS, TREWS, NDUFAJY, RP141;I.312006/000343
WHSC1, 5, E2, RBBP4, SLC4A4, RBY125,NUP210, hCXE’-&L:Z,

50056, 13AZ1A, PBK, PSAT1, BIUP I, KLHL245MAX, HARRRISC| 779%{8%

A=) 1

81% 838ABB%RAH/ B, SN ARRIGEIRS2, EIF4E] MTIEEDZ, PSME2; 7TKi—
GMFB | BBRGASAZIMMS GBE UISTISBAPSE, MAD2LI, CDC40, CXCLY,
RH, CREEIG % SPEMBAPE TP, INDUF A, | CA2| MEZ,

D10 RIZMI--ATDREANM

CXCEL Gy 28 M B, S ArRONR S AKS - N ET210- BRIZNEATFPSAL,
DDAI1ZNeAIMAR G, S67¢; abai PBK, FINR.PD, ETNKI, STATL,
il 8ECEB0LNTWIL NEYEEEY, IOA824 WARS, STALL PRDX3 MTIIFD2,

MEZ B ETShR WETer o kel 0% o
1v1A. DAL N8040, X KIROX ERl@1, FAS, PLK4, TRIM25, KITIO, C
QBP, NFIWEASMRKESE S| 025A11, WHSC|, CAR, IDTRPD, ME2, FLIT4,

CXCLI| ‘B INPSABTIIDREABLD3, BRRNL, ATP5AT, SOCSE.

RBBP4cidzt; ¢ty | REK b S BLHL24, ETNICL,MISI2, RBMS3| R

3dd NXI|CTTG29 FRIMEEH BLGT BB 8604325 TINRPDL WARS, |
b AR 7|\/¥\(/S,FF\9/°L6%

SFRS25 TP ; RARAFB, (
1, cxém@ﬁ&%ﬁﬁﬁ%ﬁm ,’SSLC25A1 I. CA2, ME2, GI,h473,

CXCLIGLEGAF'- D3, RBBPZI:BAZlA, AGPRAT5| F17[110534, ETNK1,
STAT 1 BRNRR2 RRESFRSSIUREZOIEIT2% 76%4 85% 76% 326|WARS, FNICS,

EIF4E, %@ﬁﬁ%‘@g@ﬁ%@@ggl DLCIAP4, TYMS, USP4, TES,

ARF6, |[CRGA03 EXCLS, HAR| T16@XCLIO, FAS, TRIM25, 73% 76% 81%
39% 7'%?%?%%@%@@ ENDEFA9, SBE2BAA1$3WHSB1 | NE2|66%
FUT4, (stioh bhr ol Conds BEMZE RRMISAP1LI| hCAP-83, CDCA42BPA,
AGPATRMIBKLRSAFINK. SINRRBKBPIP |, STATI, CDC2, ATR13A3,
ZC3HAMP K RIMT, Clogits \WWARS_EIFAE, MTHED2| PSME2, TIC!,

GMFB mg%@g%g% SLCR5ALL, 77% 79% 85% 79%
69% 79RO /A48 5 IN £24106/000343 | SVM 3NN NN
VVTISCHEK 7oRBACA ZRIVE IREESRERE, NUPZI 0, BAZ ||A, F1_110534,

RARCHESHE L LEMRBR . BRI [RUFIEZ4, BPNXIL0 ST 72%

y 210, SO
SGPP |rickBAd FEOXM MarcE2 815 INKPD, WARS, SERS2, EPAS |,
STATJPE@?@E?WH’EWPSM@},@WA, TIC, GMFB, DLGAP4; TYMS,

FPRO% CACYBP, ABCEL ~9 ~ /0~y _CXCL 10, EAS._PLKA4,

'i';\IDI\'/IEI&&%%g%& %LEQHQ%%GFAQ, KPNB I, WHSC],
Cl70r11284, CAR CMHEQR STId4K4, @N@L.diis’}:SJ_C4A4, RBM25, AK2, IFCAR-D3,
b3 DUHFAQ, KD

C 1
SBAZIAAGPATIESES #J PLEIBLPBX. al-m24, ETNK1, MCALv1,
81183{ 1Y k1|02 SRR N FAl0ga 06 8306 s~ |*° | B [F1% 179%
- |DDAH2, FAS, BAZIA, AGPATS, SECI0LI,
FLJ13220, PBK, PSATI], HNRPD, BRIP1, BMPS,
ETNKI, PTGER3, VAMP4, CCNB2

WARS, EPAS], PRDX3, MTHFD2, PSME2Z, TK1,
GMFB, DLGAP4, TYMS, TES, CTSS, MAD2L1,
CDC40, SLC4A4, CXCLY, GTSEL, RABTF,
CXCL10, FAS, PLK4, TRIM25, KITLG,

370 SLC25A11, C1QBP, CA2, ME2, CXCL11, RBBP4, |81% |79% |81% |79% |81% |76%
TLK1, RBM25, AK2, BRRN1, SFRS2, BAZ1A,
AGPATS, FLI13220, PSAT!, HNRPD, BRIP],
KILHL.24, STAT1, TAP1, LCP2, ITGAL, CCNT2,
FYB

371 HINRPD, WARS, PRDX3, MTHFD2, PSME2,
MCMS6, TK1, GMFB, DLGAP4, TYMS, DCK,

88% 79% |85% |79% |73% |72%
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79% 81% 76% 329 WARS, 8E1152, EPAS1, ELF4E, MTHFD2, PSME?,
MCM6, TKI, GMFB, DLGAP4, TYMS, USP4, TES, LMANI, AREG®, CDC40,
CXCLSM3ES:.5%TSEL, RABLE, CXCL10, FAS, 11NRPA3P1, % 2006/000343
NDUFA9, KPNB1, SLC25A11, CVHSC31, Cl7orl125, CA2, FIKI

IVTE2,|CXCL11, GZ/VT13, SLC4A4, RBM2b, AKz2; SQCSHNCDC 42%@,0\,

LA

RBBP4 a6 RAILs, e AR Chlop® ROUEW_ T, PSATI [SRIAT, KITELZ24, ETINKT;
STATI]S %NBM@@B&(BCE@PLRBMWMZ 88% [86% |85%|76%|77% [72%
330 W "p?rTHEDz, RSME?2, TK1, GMFB,

DLGAFM}HJS@AL@)S@AIQ @ﬁ@bﬁﬁ}N@JFAQ, ICENB1| SLG25A11,
C170r1¥8SNIE2, CXClL I, RBBP4, hCAP-D3 , ATP5A1, FAS, AGPATS,

FLllO‘%% N }lﬁmﬁﬁv@mlpl ETNK|I, STIATL,|LIICOR 77 A

79473 F4E N1THELJ2, PSME2, GBPI,
DLGARPZASTIINES, (KJ'IT‘SSS C@IBEM)U@{QC4 4, RF8, CXCL 10, FAS,

3f‘?:e||v1 ’;i?% N@UFAQ Y8 2794 TA %RBBP 4857 K%
RBM125; 913220, EINK1, $TAT|I, C |

8orfS, mmmmxswmmmmmﬁq% 7210 73% 86% 81% 7pA
3321\ WAEB‘E(@EM&W&F PRDX3, MTHED2" TK1, GMFB,

TYMS | &HESTATIHIBIESR0 MR RIMER 9, SLC28AL1, CI7drf25, ME2,
FUTA4, @)é@fgthEpTﬁ@BISh;@éﬁéPRiBMZS CDC42BPA, SERS2| AGRATS,
FAARGIIE2SEE SOSBY, MUFAS ZZOBRBKSBS A%, BRAP b2K L4424 387 ATt

AIC2 TR SRR s3I EME. 333 WARS| ELFAE, RRDXB,

MTHE DRRPISMES, MQM@,P@MEB DLGAP4. TYMS, USP4, CTSS,
LMAN memzmmgmsm@,m HNIRPABPT, TRINIZ5, BLC25AT

IWIIS ﬁﬁ OG@LBC4A4 113M25. B AGPATS,
DICF2iz: RRPD. BRIP I, BEINKI| STATL,
TOP2ACNUS/ARS| Puenmmaﬂmcmsz 88% 6 A21A, 86% _ 5|0/0 66%

5% 7%‘%%%%%&2%%?%@2 ELEFE: MYHED2, PEMEZAWES, |

DLGARACREMSDbISH A S, WHEISCI, C170rf25, MER IFTR0,
| sml 93%@8%&8@%?@%&@1%%@ CXCLI 1| SE.C4A4, RBM25, AK2,
cocaggie, pNRPY, PFHe1ELPP2HLADRA| POIE2, PAICS, NUP210

[ H\N

WO 21 Wﬁg%@ﬁ%ﬁﬁé%%ﬁ%&ﬁéo SYM-SIRN-NN-335-HNRPD
WARS SHEE HEG 2R DXi8s, MAbik RbESME2, 013FP1, TK1, GMFB, DLGAP4,

STY.V: |§§§%}2@%&8@%&0@@ng PLK4, SLG25A11, WHSCIL,
Cl7or2 TAE LT R TaMTE, JRE AR 3 oleAgl |83%
FLEOSBUROK FZ{X62E1 8 kB2 SEA DL, ETNKI, STAT|L, WDEIDL

HNRPD, WARS, SFRS2, EPAS], PAICS, EIF4E,
PRDX3, MTHFD2, PSME?2, GBP1, TK1, GMFRB,
DLGAP4, TYMS, USP4, CTSS, LMAN]1, CXCLS,
IR¥E, RABIF, CXCL10, FAS, HNRPA3PI,

376 KITLG, SLC25A11, C1QBP, NDUFA9, WHSC1, |77% |83% |77% |86% |73% |86%

ME2, CXCL11, TLK1, SLC4A4, RBM?25,
ATP5Al, RBBP4, FLI10534, MARCHS,
FLI13220, PSATI, BRIP1, KLHL24, STAT!,
KIF18A, KIF2C, NF2, DLG7, PSMAS

WARS, SFRS2, EPAS], EIF4E, MTHFD2,
PSME2, GMFE, DLGAP4, TYMS, CDC40,
CXCLS, CXCL10, FAS, PLK4, TRIM25, KITLG,
377 C1QBP, NDUFAS, SLC25A11, HNRPD, ME2, 81% 190% |85% [90% |88% |72%
CXCL11, IFT20, RBM25, ATP5Al, DDAH2,
AGPATS, FLI13220, PSAT1, BRIP1, KLHL24,
STAT1, SLC4A4, CD7, DNMIL, RPL39, CDKN3

378 HNRPD, WARS, SFRS2, EPASL, STATL, EIF4E, |85% |90% |85% |72% |73% 79%
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1819% 83% 92% 79% 88% 83% 336 WARS, SFRS2, EPASL, EIF4E,
PRDX3, MTEIFD2,PSME2, MCM6, GBP1, GMCP13, DLGAP4, TYMS,

USP4, GTSS,fyfAD2L1, CXCLY, IR118, GTSEL, CXCLIO, F%T/%‘;g;)mmw
KLIEG, SLC25A11, C1OBP, NDUFA9. WHSC1, C170r125, CAZ, MEL

CXCLIl. GZMIL IFT20, MCI, SLC4A4, RBM25, heAL1-133mBAZIA. i
2MAR<ZPHExDmEE;m76m3ﬂ1a Skea)LL FLI13220, FSAT[, FINRPD
BRIP 1| L35 LEEANKPCSTUCELECPPRD, FAMGIA 770/0 §6% 85% 76%
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15 k=3 to obtain sensitivity (proportion of positive, i.e. recurrent, samples

correctly classified) and specificity (proportion of negative samples, i.e. non-

recurrent samples correctly classified) described in table 9
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receptor shedding controls thresholds of innate immune activation that balance
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BNV RO UK T, RS PR RS CARE T Med
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WARS, SFRS2, STAT |, ELF4E, IVITILFD2, PSME2, MCM6, GMFB,
DLGAP4, 81% 79% 77% 86% 69% 66% TYMS, USP4, TES. DCK,

PBEUFYERE L9, IRF8 CXCLI 0, FAS, PLKA, SLC25A 11, CH¢IBB2006/000343
W UF ARy PR sidortd2 ay MR Riah B Bkl 'd*étlsc%'o%‘ﬁﬁfferennal

CXCL11, RBIVI.25, AK2, NU1'210, ATP5A1, CDC42BPA, SE

€705 SHISH P B TGO PEAN BT TS BW»@P@MNGH\%Q%%@&%&%SS

RBX., POAT T, BR&MMMN% Eld20hd bf Bl eh) LeardB Data

\é}{f ngsz al%zélE PRDX3,.MT 2, PSME2, CiBP1, 11(1, GMFB,
W’éﬂ.‘lﬁ , CXCL9, IRF8, CXCL10,

WHSCleleri7 8nias:, Mﬂzmmm W bEXeh TT, BZENKE Sh&dA4,

Blica MibddisiAaf-Frilifalid 499k 24, STAT 1, KIAAGI07 81% 90%
85% 79% 85% 72% 395 WARS, SFRS2, EPASI, PAICS, EIF4E, PILDX3,

RAT HE Y Snablsp SN JRigday BDrMisriss st fatsire pathsi ) adt, 1RFS,
SHGkID2MRL.K4, Cl QBP, NDUFA9, SLC25A11, WEISC |, CA2, MF_.2,

LA XCLI I, R13M25, hCAP-D3, FAS, AGPAT5
%RC% Bﬁdﬁﬁ’l B&Wﬁfﬁﬁ&ﬁﬁ%ﬁe@%ﬁ%@&rﬁfg%@w
8595 3896 85% 72% 69% 76% 396 WARS, ELF4E, MTHED?2, GMFB,

oAt PRAPD MES LD 4 e M ey e s,
GneqibrkemehtasedlepmingmmiodssGambridge i pie s tBRRER0AG NP

81% 8¥eithhd Q0P ik 7 $Yerd A7y VWiR, IeA Aadsifdabid koM Rebrdddon
SNl TICI, 0, 76% 73% 76% GMFB, DLGAP4, TYMS,
% Ié%lgég%%% . CXCL9,111.F8, GTSE1, CXCLIO, FAS,
frﬁz IM260kcl PL Res SO REATHHGIS QERaNBIGAS: KRERSANMSC,
§M@Hg§rq% EINRPD, ME2, CXCL11, GZMB, RBM25, AK2, NUP210,

ATP5A1, DDAH2, FLJ10534, MARCHS5, FL113220. PI3K, PSAT I, BRIP1,
TRNATS5, KL1-11.24, .ETNICI, STATI, SFRS7, SMURF2, SCC-112

J9&rMBREBe &Egﬁﬁoﬁ) B@&%a%a%ﬁ%e%_r IS%II\-EIQ&P C 2hpohésPmving
ts 3&9:[‘@ ug;gl%gt; ’ag‘::?gr% (éorﬁ/?g% Ca>% g Hllt/'é%%\%set

NDUFA9, KPNE I, WH C1,C1/orf2
ﬂB ,SI C4A4, RBNES5, AK2, 1hCAP-D3, ATP5AL, FAS, MARCHS, PBK,

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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| INRPD, ETNKI, STAT I, HEM1, DICKI, PRDX1, ELOVL6, CD86 92%

97% 88% 76% % 79% 399 FINRPD, WARS, SFRS2, EPAS1, EIF4E,
PRDX3, MTHFD2, PSNM2, MCM6, GMFB, DLGAP4, TYMS, USP4, ycsi(p
LMAN1, CDC40, SLC4A4, CXCL9, GTSE I. CXCLIO, FAS, PLK4,
SLC25A11, C1Q8P, NDUFA9, KPNB1, WIISC1, Cl70r125, CA2, NIE2.
EXEMSE, IF120, RBNI25, BRAM, CDD42BPA, RBBP4, AGPATS,

MARCH5, SEC | OL I, PBK, TRMT5, KLI-IL24, STATI, PEGS3,
ASPM,E1R5A2 85% 79% 88%,79% 88% 76% 400 WARS, SFR

PAICS FERIE SR PR K SRS PERIE 5 %’%PBE‘&%E:
TSR nBRES HAW AN IMBCK, MAD2L |, CXQ1.9, IRK CXCL 10,

PLK4, KITLG, Cl QBP, NDUFA9, KPNB |, SLC25A11, WE ISC1,

Cl70r125, CA2, HINRPD,ME2, CXCLII, TLK I, SLC4A4, R13M25, AK2,
ATP5AThEEameaaBpa e e reqmpssiag SEC@Iore Fragksoog g from
PSATLl BREP |, KLEIL24, STAT1, A1AD | 65% 79% 92% 86% 85% 76%

WO 2007/073220PCT/N Z2006/000343 SVM 3NN INN 401 I-LNRPD,
WARS, EIF4E, MTI-IFD2, 28ME2, CIBP1, TK1, GMFB, DLGAP4, TYMS,
BISP4, A &5 gMAMRAigh £HiXE0D dGXMEADg A PreERId 25 r DENAS; MBS Errent

St IR P TSR Al BT T SEATR o bo

ECU, BM039, G1'F3C4 85% 79% 85% 86% 81% 76% 402 WARS,

EPAS1, %;fé}éfe%o'ik'fs‘%ﬁ%'}ﬂ h!g%l}?l?c1Jdﬁae%éém%%%%h%éﬂ%c%ﬁéers of
CTSS, DCK, AR176, CDC40, CXCL9, CXCLIO, PLIC4, LINR A3PI,

TRIRFLSSL R TREHIUSE EPSPTCNSEMORY SAMRIEGRE 1 the pignature adected from any
BWNRPEAYLMEZ, LXGLIILIFT20, TLK1, SLC4A4, RBM25, A1C2, CAMSAP IL

I, ATP5A1, SOCS6, SFRS2, DDAI-I2, FAS, R1313P4, MARC1-15, SEC

IOLI, F1113220, PIK PSATI, BRIP1, KL13124, MS4AlI2, SNICHDI,
RAINTR2D4thp &Rt Hotebin bitng SitYr 79588V 0c£a:e 8190 i0%e DMV ERS jn a

, S| TI.EfFAE, MTHFD2, PSME2, MCM6, TIC, GMTB,
g{%%)\gpcz%w&}l'g,%g,egﬁg4o, SLC4A4, CXCLY, 1RF8, GT5111.
CXCLIO, S, fetdFtshim-e dsstord Q&%F@M%{ n%‘&w%@é&x% comprising
C1l7orf25, CA2, ME2, FUT4, TLK1, REIv125, CAMSAP1L1, hCAP-D3, ]
DDAL-12, RISISPHOE 8195 3 pB1bls 4 And 2 HRERC thapprisompleifyr the patient,
CANDI ", "-'1" hp, '1,,, u A" 83% 69% 79% Example 20: Specific .. .
application s PHEENA RIHENE BREL R R S B tgieve method
described tesepreys differans sfabispoalipethigsiverénused tenchat aoteresarrent
the signatq}gl%'&-gb g3t neighbours, and support vector machines.
These met oa)s are provided as packages to the R statistical software
system (ref);itheoughisthe: gsiclass (ref) and e1071 (rep.. The
signatures described in this document were tested as follows. In both
cases, the 10 data used to develop the prediction models for a given
signaturdavesetdeogenmezpressiantiakigsiiansisalibadintansitiest Tables 3,
from the Affymetrbc array data) for the probes corresponding to genes
that comprise that signature, across both recurrent and non-recurrent
samples: For k-nearest neighbours, we used leave-one-out cross

validatioq Witthieel, RRRkpic-3Ha-gRta Fe’&?éﬂ\é@%@%@%%i‘e&‘é&’%%i Mie group

i.e. recurrent, samples correctly classified) and specificity (proportion of
sepseesiptasmaselso uppetirFepios arnplas comeelperedificdyssification and

desesied drdabladn Y200 3R GINLZAN6/009 34 3 chhe dRIgRsS:

was used to generate leave-one-out cross-validation sensitivity and
SpbptbiRp RSP YPERE 1BflERGR YopERIvaE 8P NSEhine parameters:
The support vector machine models were generated using a linear kernel,
and all other parameters used were the default values obtained from the
svm function 50f the e1071 package. Nate the genes comprising the
signatures were themselves obtained from the list of significantly
differentially expressed probes, and those from the list of genes which
were found to correlate with genes from the NZ 22-gene signature. In
some cases there was more than one significant (or correlated) probe per
gene. In these cases, the 10prediction models used the median intensity

data across all significant probes (i.e. those in the significant probe list,
cpope tahla 1) for that nene Refareancrece 1 Arnnld CN Cod A Rhiim HE
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prognostic signature for determining recurrent or non-recurrent CRC,
comprising the markers FAS and ME2. S 2. The signature of claim 1,
further comprising one or more markers selected from Tables 1 and 2. 3.
A prognostic signature for determining the presence of recurrent or
non-recurrent 10CRC, said signature selected from any one of the
signatures of Tables 3, 4 or 9. 4. A device consisting of oligonucicotides
complementary to the genetic markers of a prognostic signature for
recurrent or non-recurrent CRC, the signature selected from any one of
Tables 3, 4 or 9. 15 5. A method for determining the prognosis of
recurrent or non-recurrent 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 tumor sample from the
patient, 20(ii) 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.
256.The method of claim 5, wherein the signature is selected from any
one of Tables 3, 4 or 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 30regression 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 mMRNA of each gene. 59.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 10prognostic signature is carried out
using a nucleotide complementary to at least a portion of said cDNA. 11.
The method of claim 8, wherein the step of determining the expression
level of a prognostic signature is carried out using qPCR method using a
forward primer and a 15reverse 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 4. 2013.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 eachigmrker. 14. The method of any
one of claims 5 to 7, wherein the step of determining the 25expression
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. 30 16. The method of any one of claims 12 to 14,

wherein said step of detecting is carried out using a sandwich-type
immiinnaceayv methond 17 The methnd of anyvy nne of claime 12 tn 15



