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distant metastasis should have been treated more aggressively by neoadjuvant
chemotherapy, newer or more intense adjuvant chemotherapy, and/or maintenance
chemotherapy. The adequacy of treatment for stage IVa/b NPC patients at risk of
developing distant metastasis is also called into question (Fig. 6). All these findings
underscore the clinical importance of identification of NPC patients who are at risk of
developing distant metastasis at the time of diagnosis and before initiation of treatment.

Ability to identify such patients and to exclude stage III and IVa/b NPC patients who are
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SUMMARY OF THE INVENTION

This invention identifies genomic signatures for distant metastasis in NPC patients. The
improved prediction which results for distant metastasis in NPC patients enables one to
identify individual patients at high risk for whom suitable therapies (e.g., radiation and/or
chemotherapy) can be selected for the prevention and/or amelioration of distant
metastasis and improvement of long term survival. Thus, in one aspect, this invention
involves a method of correlating gene expression levels in NPC patients to risk factors

and clinical outcomes in said patients.
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evaluation or prediction of distant metastasis in an NPC patient. Such genes have an

expression pattern (i.e., level expression or lack thereof) that correlates with at least one
such cancer phenotype. It is understood that additional genes may also be involved in
NPC.

For this invention, a gene expression profiling study was conducted on banked
biopsy specimens from NPC patients who had well documented clinical data. All biopsy
samples studied were stored in liquid nitrogen. Only samples without significant
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the disease were used in the analysis to identify more reliable molecular signatures for

prediction of distant metastasis. The benefit of taking such an approach for finding
reliable molecular predictors was reported recently.”’ ,

At the same time, overfitting is a serious pitfall for finding class predictors from a
limited number of patients with high dimensional measurements as articulated by Simon
et al.3 To overcome the overfitting problem, a truly independent test set of cases for
validation was included and as many patients as possible were included in the study. One
hundred thirty eight eligible patients were included. Moreover, a third of patients from
low and high risk groups of patients were randomly assigned to an independent test set at
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Twenty two of the 52 genes had reduced expression and thirty had increased
expression in the high risk group. When the expression intensities of predictor genes

between the high and the low risk groups were compared, it could be noted that the
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the method of 12-genes (31% vs 15%). When the predictive methods are used to select

patients with high risk of distant metastasis for clinical trials, false positive and false
negative rates will be reduced to a minimum so that the safety of low risk patients and the
right of high risk patients are protected.

For example, the two methods for prediction can be combined in one method.
Only results of concordance between the two methods are accepted. Results of
discordance are regarded as indeterminate (n=8). See Example VI. By taking such an
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virtual. Physical collections are those collections that include a population of different
nucleic acid molecules, where the NPC cancer related genes are represented in the
population, i.e., there are nucleic acid molecules in the population that correspond in
sequence to the genomic, or more typically, coding sequence of the NPC cancer related
genes in the collection. In many embodiments, the nucleic acid molecules are either
substantially identical or identical in sequence to the sense strand of the gene to which

they correspond, or are complementary to the sense strand to which they correspond,
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below.

Also provided are virtual collections of the subject NPC related genes. By virtual
collection is meant one or more data files or other computer readable data organizational
elements that include the sequence information of the genes of the collection, where the
sequence information may be the gemomic sequence information but is typically the

coding sequence information. The virtual collection may be recorded on any convenient
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As used herein, "a computer-based system" refers to the hardware means,

software means, and data storage means used to analyze the information of the present
invention. The minimum hardware of the computer-based systems of the present
invention comprises a central processing unit (CPU), input means, output means, and
data storage means. A skilled artisan can readily appreciate that any one of the currently
available computer-based system are suitable for use in the present invention. The data

storage means may comprise any manufacture comprising a recording of the present
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known in the art. For example, polyclonal or monoclonal antibodies specific for a protein

or polypeptide can be obtained by methods known in the art and used to detect and/or
measure the protein or polypeptide in the sample or specimen.

In a preferred embodiment, gene expression is measured by quantitating the level
of mRNA in a sample or specimen. This can be carried out by any of the known methods
in the art. In one embodiment, mRNA is contacted with a suitable microarray comprising
immobilized nucleic acid probes specific for the genes of interest and determining the
extent of hybridization of the mRNA in the sample to the probes on the microarray. Such

microarrays are also within the scope of the invention. Examples of methods of making
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In diagnostic applications of the subject invention, cells or collections thereof,
e.g., tissues, as well as animals (subjects, hosts, etc., e.g., mammals, such as pets,
livestock, and humans, etc.) that include the cells/tissues are assayed to determine the
presence of and/or probability for development of an NPC metastasis. As such,

diagnostic methods include methods of determining the presence of such a phenotype. In

certain embodiments, not only the presence but also the severity or stage of a phenotype
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are readily known in the art. The gene expression
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phédtgyRR&MY, tndhelingy®nt nétriirditaly g sténocypp lendethéloms, anfl/or lsmooth

subj ect invention, cells or collections thereof, e.qg., .
mystlésyes, as well as aninals (subj ects, hosts, etc.,
€. 97 e'@{g?@é_ién SO 18 BE lgBrerdtby SohD @, indtivd dudlvinscid sample

etc.) that chude thé cell s/tissues are assayed fo )
usiigt @ryntoryeniant protocol. While a variety of different manners of generating

expression profiles are known, such as those employed in the field of differential gene
expression analysis, one representative and convenient type of protocol for generating
expression profiles is array based gene expression profile generation protocols. Such
applications are hybridization assays in which a nucleic acid that displays “probe” nucleic
acids for each of the genes to be assayed/profiled in the profile to be generated is
employed. In these assays, a sample of target nucleic acids is first prepared from the
initial nucleic acid sample being assayed, where preparation may include labeling of the

target nucleic acids with a label, e.g., a member of signal producing system. Following
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presence of and/or probability for devel opnent of an

NPC net astasis. As such, diagnostic nethods include
woreaohosonf determ ning the presence of such aPCT/US2006/037203

phenotype. hi certain enbodi nents, not only the

presence but also the severity or stage of a

phenotypeis determ ned. In addition, diagnostic

nmet hods al so i ncl ude et hods of determ ning the

propensity to devel op such a cancer phenotype, such

targbtNAlcldc GBidesMpla bidparation,nhd esatnipld 1ssazm1|tact@nw§h the array under
phenotype is not present but is th to _ogccur.

hybpdlamqncq:q@tt%@ \g]agjs‘r@{:f;o plg)éxﬁog?l e&x{lﬁ%)r arect I310 ac1ds
mat%}'ecéo erﬁgﬂt %@ &F&ﬁée@ %&a&fed@@ﬂlle\éﬁdy Elﬁl(ﬁdfbaﬂﬁsqbrbsence of

tl ssu or su is to be diagnosed is asﬁég f
hybiidized mem@le&eam émp rd@gagtedn eithesfquakitaiiely 19 ctapiiiatt hgﬁ"'m c
of . the inyention carn 0 ¥€ profil
hybpﬂ@atg Em{i ﬂa%c% it S% g(ﬂ?&f&:d t eh&gﬂeclﬁtee& R4 profiles

enerate the expression
emf? 6§efdllh%@mbhes@yﬁﬁthoas tﬂamdels a@nexﬂmbgyr@mubgd insUeh @atepiaNos.:

nucl ei ¢ aci d sa
5,14 S80GSR s A D S ool s STBE 5310270
5 5%%@11 ﬁ‘ '9”%'5%@6@2t 586 EHPS; e§8®@9192 nheiseldsares aff wiieh are
rel até genes of | hterest of the ii@ 827 10365:
herdin mugrpmagdlbsmﬂeremepeam\mdl 25 WO3/31%6ay &8@3 ZRWA Y
Johse @f “probe”
“Kf»ﬁegggiﬁﬂ£3ﬁgb&fe e alns %ﬁélgggéggglOnslﬁgg?ﬁ%tloﬁm °
nucj!ll_é;i]c Ldigs ﬂhlalslhclﬁdiésLa mobd fos savh dftioNRGirelatefl genas V@é’ﬁ& P¥sepsion is
e sampl e may be, nu
beﬂ:&%a}’e%s Fft i@kﬁﬁiﬂfﬁﬁm E;t:;% g{iﬁ?ﬁbeﬁﬁkﬁg |tso tgﬁt;% ﬁariej
out atio¥REEBL SRee &S @ izhtsorusamditims ias describe
ML K ALY e N DT N
s typical I r Wt thak &mttﬁﬁh
nucll‘?lﬁ FHY’Q Roh1 e ec&%%@g&gdg i“agn se)gﬁéégmg f,mt S?%g bi 0pS o

I opsy
bednl 6B, wWhsterige s;t;ﬁmlmndnfmluawnmssn texme 08 vihether t)%@éh% gene is

t f
exrpsr e AP E 1nl FeHe B 08 Sk G o ot
magl%gbt)@ltcﬁl‘ﬁhﬁﬁf@éﬂﬂ ahithiRte. phtenOt ypedei(lhslt s, including,
no Imte nonocyt es ot hel L u an r .
smobt imamuswbetimyie s ’ﬂ?%@é’l BEReH B OPPGRAPO n?ethg g%l@ﬁgstue feing
Lh e e presence of,
assa%%{}l]gﬁpg Opﬁ a @ O%IBPQL%% ij gy éﬁﬁﬁérﬁ v fR§pedity the presence o

a variety of dlfferent
stafeasner ﬁroPéns‘iw rvettond ah@demwebmda o prastigt| cogrsg raed | qydsprnes.  For

such a 0 n.t h f
oxgBrlE. WhsF AR FOTPANa T i oot fp e f PR ENpClmetastaci
phé&fyife 't]fé"inf&ﬂr&ﬁo@fm@f b eaflloyedrtogiimgmoat iangibject from which the

cell/tissue was obtained as having cancer recurrence probability.

Tn addition to monitoring the effectiveness of a particular treatment, the present
invention can be applied to screen potential drug candidates for their efficacy in treating
NPC metastasis likelihood. In this embodiment, a sample's expression profile is
compared before and after treatment with the candidate drug, wherein a shift in the gene
expression profile in the treated sample from a profile correlated with poor treatment

outcome to a profile correlated with improved treatment outcome is evidence for the
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expression profiles is array based gene expression

profile generation protocols. Such applications are
whydriosi4ant i on assays in which a nucl eic acid PEEUS2006/037203

di spl ays "probe" nucleic acids for each of the genes

to be assayed/profiled in the profile to be generated

is enployed. In these assays, a sanple of target

nucleic acids is first prepared fromthe initia

nucl ei c acid sanpl e being assayed, where preparation .
effiozoy ofrthé does. | Supdl dssrys ¢én gh perfertgdtin vifee ef &1 yEmgkmaels using

a Ia%&j e.g., a nenber of signal producing system
conyghHQ m@?%i 8t nucl ei ¢ acid sanpl e preparation, the
sanph&thbSapplioktaet @owkitl het subjeat caliectiombeof NyOrietitedaganen find
condi ti ons, whereby .conpl exes are forned_ betwee

usey iy GeTORLIBTRS OF JORHEDY RaBVaR g iRt dHaRtolr y 1 GUsl gisthods, a
t fréA e UE fndGBtorein@inY Ssaiecd

Cd€§£ﬁ§%%ﬁgfggé@@%§gﬁgﬁgggﬁgﬁthenedetecpegFEeiﬁﬁér ProRdures

desquibdd bextinvwhaye dhhe ofotained expressianyprofjeéy)iis jcempared to one or more

hybri di zati.o echn .ch HBMm i -
ref Wgrpif)é%tgﬁ Igi(ee%?or"élse §+ h%%}éﬁ%‘%hes errptz}lﬁoe‘[é%%|Blnfgte£ﬁl (‘e’{n 2 a desired
impSadbjoacthe n@ikdreel beingc recded  Fdreexaeple openigyicd eguessivadprofiles are
U S. Patent Nos.: 5,6 143,854; 5, 288,644; 5 32 33;
obigingh Fogu peiets pitivd bEa BRI S $BEY o5t anesipgntols
thaPineRdedt&¢ressioR plofA&Hf variofONFQ Ziet bt ktdgeSandndiial &P2éssion
t he di scl'osures of which are herein incorporated by
profidfse encbserved chsnge 4% WS DoRBqred SXPIRESion PIaigp fowards a normal
A : : o Té 0.
R e A A e
that includes a probe for each of the NPC rel ated
genes. who pr.essi on i.s being assayed is contacted
PR RLC A0 e APRICEIANS s descri bed above. Cont act
is carried out under hybridization conditions, e.qg.,
Strirfg gﬁ‘éseﬁ'ﬁ’ Riveti AR k@ enbishsds OmMethads H&sTdehtdsation ®feagents
and unbound nucleic acid is then renoved. The

havies tHet bility jamashitateothe ARG metagiasis PhenckYRS, &8j» Frpase oy dgninish
it#ﬁ%ﬁr %g&ﬁnqﬁgﬂ eﬁéﬂ%ﬁég?ﬁg for each of the genes

een pro € expression '
i nf pfeffitationiof compbmidysha fmaduditd euchqphenatype ban e agsoimplished

expressed and, ically, at.what_.|evel. . where t . .
usigR BBech GielseLartE seoningzpuiles g SBrind BREG didfjgysption
areq%e?kfail?«tﬂa!@d ahsh Bdantlity aF itweagehi toTRRMulREbAdExReasn frbfle of

o

above Obtained information about the cell/tissue being
NP watastdsis phanniipe felgrmpisatéiicg§hse a host, subject or

pat g0t W th, LS PeGLed Rerki ed&fr?o%@ g%\ ﬁ’lf)lzecﬁE,aE.?., Yrofln, small

propensity ere already devel oped, "to predicl course
madilecott atheradharnkeeutie ithethe wirebdity hémodilbiing & bipdogitsh activity

of Ia ?iif?e%esn%i)a/\ﬁg e)lcpsregsg Sénré‘ prr]c?cfluc%. OGQn%}/a?lyaa p'ﬂ?r%i%e Jf%§§a§ HhiRtures are run

in parallel with different agent concentrations to obtain a differential response to the

et

various concentrations. Typically, one of these concentrations serves as a negative
control, i.e., at zero concentration or below the level of detection.

Candidate agents encompass numerous chemical classes, though typically they
are organic molecules, preferably small organic compounds having a molecular weight of

more than 50 and less than about 2,500 daltons. Candidate agents often comprise
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phenotype, the information may be enpl oyed to di agnose

a subject fromwhich the cell/tissue was obtai ned as
whawirmosg4eancer recurrence probability. hi addi PCDOS1006/037203

nonitoring the effectiveness of a particular

treatnment, the present invention can be applied to

screen potential drug candidates for their efficacy in

treating NPC netastasis |ikelihood, hi this

enbodi nent, a sanple's expression profile is _cg]gﬁar edo_lr
fundiiehalrgowpscheedssasy fon et intorRetipn: Widh ProtRing REigicwatly hydrogen

erei shi i ene:. .ex ' [ [

vorg Euc ofigh Hekiae, A8 BOHERE BLESELAVAORN o Sabad rowp
prefefaBBit MEREst QWb Cafhte tfanatiopalodhietrdcat graupk aTleel coudidate agents often

oSSl SR ySULERTE e YRR, Ll PR

s’crukt:l}réﬁél NHRutBP H8th ok Bk Rbré ONKE Abd v ahctiphalcgdupse Candidate agents
ot her application in which the suybject collecti

ons .
are @fso @ ashengsleiogelsules insindipge bprisnotdupites; oo PERTHISY rsac"%andesa
23385 e & SR i rukd) aSibl6 Bk GRSoRASSt
faﬁ% a%lg“f’ Isﬁe @%@é’%%ﬁﬁ%’@%&? ?@%? ’ngllr?aer goi ngEst r eat rrentlons

thedeSf, Moni t ored usi ng the procedures described herein

wher e t he obtai ned, expression.profil ' .
(o Gate 58 FEPURERLETTH Mgt BEfos e TRRRE Rpraries
of SyrdilefiNort ARALIMRBlpSirdsOBS eaBupéVinigerousd amhnedrd apdeble for
on the di sease be ng treated. For exanple, $eri %di C
a

randorp ead direstedpypthiesia of apadconrishRlaTEaRIsROPTRT ARG SRRPlRges:
. t . . ; : e, tvely,
mcfrué*% rée)r(ﬁgetgilggg)tf ﬁ‘%ﬁﬁ;ﬁ?g&i Bfl?%d'i‘lua@éﬁd?ﬁ 888 oligopeptides. Alternatively.

at cludes expression profiles
libiefiesvarranusl cNRGomedsas ttbes fosmanf dgetsrizntimaey phant andrnimal; exfracts

. profiles. An_.observed change. i: [ d :
i STon e B, SPRD P RDBHALSY s,
diffeRAkal®y SipreRed baRt pRGhcty)r B¢ @ealablesorwendilynprotiuced. Additionally,
desired manner. Therapeutic Agent Screening. . through
natwap1 SRS VTHETBEE RIS T APPEAE 26 Bt Rindiisg thron
coxg;ggltrbﬁl?gc egﬁlﬁ%g sidal ibfehGhicA0RBAE, RAY nidg Bengsed to produce

ate the NPC netastasis phenotype,
corgbigatpriglriftaaries. Bnowh phaingiqologicaligients mpayhbrs sybdectqdno directed or

i.dentifying the utic ents. i fi s o] : :
g AP, BB C BIETSS ahARRh.  LAFIER. oLsarittion,
mxﬂﬁﬁ%ﬁ@h,i&@ﬁﬂg_ﬂéﬁhé@uaﬁmrﬂﬁnﬂogsari ety of drug screening

t echni ques.

he screeni ng assays of .the,ipventiaon.a
genEramplgryisasdaata sErnis HPHEL T 1YerST Rqluics B pof iniled
to, & gééh?et y]goéﬁgm%ﬂﬁ%? $h®ntiyolfes,| @1dle NESHtoM! Akl B8 ilke. Antibodies

pneno eterm nati ve genes. .
and soluble receptors are of particular interest as candidate agents where the target

differentially expressed gene product(s) is secreted or accessible at the cell-surface (e.g.,
receptors and other molecule stably-associated with the outer cell membrane).

Screening assays can be based upon any of a variety of techniques readily
available and known to one of ordinary skill in the art. In general, the screening assays
involve contacting a cell or tissue known to have NPC metastasis phenotype with a
candidate agent, and assessing the effect upon a gene expression profile made up of
phenotype determinative genes. The effect can be detected using any convenient

protocol, where in many embodiments the diagnostic protocols described above are
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The term "agent" as used herein describes any
nol ecul e, e.g., protein, small nolecul e or other
w@barossaeuti cal, with the capability of nodul apCTyS®06/037203
bi ol ogi cal activity of a differentially expressed gene
product. Generally a plurality of assay m xtures are
run in parallel with different agent concentrations to
obtain a differential response to the various
concentrations. Typically, one of these concentra iogs d
empdeyode Generally sedicastays arerondenied jn vétro, byf magy gssays can be adapte
concent rat | EhioM I det ecti on.
for g %naagéeél%gﬁﬁ ﬁsaﬂénconpglggelr?gﬁgrcggieﬁchem cal cl asses,
t hough typically they are organi c nol ecul es,

preferably smal] organi c conpounds having a nol ecul ar
Sﬂ@@%@l@r—uﬁiﬁgﬁﬁhan 50 and | ess than about 2,500
dal tons. Candidate agents often conprisefunctional

groups necessary for_structural interacti wi t h

pr oineimether wabpdizmenirthe IFKpateRy EFMIBBRAEIH g‘!,iengﬁaatm of genes and
their WodiAR Abnd £33t élﬁlag%er&ﬁﬁﬁ@ 'ﬂa\f%ets.rmcﬁbﬁféyrbspébts, this is the

%a?r%oxyr group, pr efrer ably at |least two of the

corfveiRE toif aina hssaye descabedyatmyp for TeatiGeation it agenlg dipvmgprctizity in

conprise cyclical carbon_ ar i t ;
mogRT (v GHEFETBP BT AP SEr e PLStotiel M dirseted
towhkds iRRABLRg NRh& @hatt e phrdvidadfyindichotypd dpteympsiive, or their

Candi dat € agents are al so found anong bi onol ecul es
expirgssion drasiycispasttherapeufip FATERY to: pepti des, sacchari des,

fat Y Cén%dilﬁé]ﬁ,r fﬁieﬁ?eutfé%} RSare Rishtifibdiby @Samining the effect(s)

derivatives, structural anal ogs or conbinations
of hi@panfthatGandiedddnonstyaind ©r dae been demerstraied ip gnoguge an NPC

variety of .sources incl udi I Roak] i GalPh
OhGTRERE 4 ¢o L AGEPREDY SEitLpRrBbPECEF SuiplE MG ik €afbe an
ant@éAe! AMabRuditide and erprbidic dor € sdlededsgant essaippfFoa anpmgple, the

vari ety of organic conpounds and bio Jeﬁules ence of a gene
antisgedeueligegudd 930 RRVEF2 PIHERSH C?gSSpé’gE‘&é & TP 2 &

i hdes, Alternatively, libraries of natural
appgeg]q%%lﬁlntg‘g&ls%gt ﬁ% form of bacterial, fungal, p:?ﬁnt and

ani imdayefor identification b tierrpewtiar terastsscan Rsnsandnetrd £ 8 sgEety of
waté{%) Fqldjgge Eltﬁ Béﬁ %tdac%g SRR YRt A e %e%f%@%:ﬁéé’% IsSK8 in the art. For example, a

expressed gene pro s) are avail able
tes@ Eell GRdiekprege droedexpiekded 2 omalidays gerel gigala gene found in tables

herebuesPiap gt EBAPPHE STGhieFu e hisr! BB g pRibtype and a
bic%‘% 1 GiviRNek the C&lBIH:S adnePRedifet aiBdedTEBhelidologieal dotivity of the
pr

uce c inatorial [libraries. Known pharnacol og I f
cairtjdmic genamyprasbict bl ot ayayed by cEEPEHL r1OF &ﬁa@n?ﬂec RRAeiEgen o
exgrgfdsi%in: {gf %ggelrr]%’e’nﬁfcﬁﬁg e Wil Bbhe Bt PNas detected by, for

n
example, an increase or decrease in transcript levels or polypeptide levels), or modulation

of an enzymatic or other activity of the gene product.

Inhibition >or suppression of the NPC metastatsis phenotype indicates that the
candidate gene product is a suitable target for therapy. Assays described herein and/or
known in the art can be readily adapted in for assays for identification of therapeutic
targets. Generally such assays are conducted in vitro, but many assays can be adapted for

in vivo analyses, e.g., in an appropriate, art-accepted animal model.
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amdification, etc. to produce structural anal ogs.
Exenpl ary candi date agents of particular interest
WO pl7ska92 but are not limted to, antisense  PCT/US2006/037203
pol ynucl eoti des, and anti bodi es, soluble receptors,
and the like. Antibodies and soluble receptors are of
particul ar interest as candi date agents where the
target differentially expressed gene product(s) is
secreted or accessible at the cell-surface (e.qg.,
receptors and ot her nol ecul e stably-associated with
the oquter. cell nenbrane). Screening assays can be
any of a variety of techniques readily
avai | abl e and known to one of ordinary skill in the
art. In general, the screening assays involve
conhlsotrirayided erel teagants arck kiss [sEsph fplpPrgUENgeEe or more of the
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abogge ARVTRhAYRSkenRNAAlal f prites afsujeic asids mowiivie thedNPC
invitro, but many assays can.be adapted for i£ i vVO. £
metestakiy sehenotapey deterningfives SERRS| OfrilEiestofrey FRIEEHRY > Vatety o

diffRfdE %?J%ag YobRits B %nc%@ﬁ getife bR, dnatheride whesty rerndiffedeie probe

I'nve n contenplates 1dentification of genes and ,
stridnets, ubsishte teompbsitonst bl Ritashsent teshpolggies. hRepipwgtatiye aray

targets. In. so respegcts Rl s d n\er, f .
syl o et TGRSR L ARG st ke
5,302 6B R, 45210491 570,71 0T8I BO6GS(3989; 5,50LT @I 2AMt0d 5,547,839;

I ncreasin an_ NPC net ast asi s phepo e nd.is
5, 5801756 5601 R SO HEn R erlgTgenas Sl cir Hgfein Sncorporated by

retRBhdd; GU i % WS?@S’/@Y%; dROSIM 16ab] WS 99N 08683IWO 97/27317; EP
expréssi on products, as therapeutic targets. hj this

378 00K cindER 785% 266r Epweny embedigents, the araygdnelids pgbesfor at least 2

xam ni e effect(s . e g ted
of S Pilpd AR HESHiRA sodiheRt Ho deifer BERorR represented oo
the\RFayPR R P8, didet 10, ahedst 25,01t lsaspd,ewrsmenge ncluding all of the

h t . F > le, th t b ti .
LSS 15 S o ) A
or ttnﬂ{aeg r}ﬁg nBilude ERitiaRBReE that R P 1ikee AeRi0 | Wherklthe edcd arrays

ve a sequence corresponding to a sequence of a
inojetvepmppse fori sughi additipaal ameésmh@qr%ﬂrh.em,&%%t% number % of

adﬁ!iiﬁglga{l {gfgl:j%:sgfl | t%gef I%I)reggﬁ%dacﬂ)%y héCoxtb EddBbet 88 REaIBY abEkceed

about 25 %. In many embodiments where such additional genes are included, a great

Re

majority of the genes in the collection will be NPC cancer phenotype determinative
genes, where by great majority is meant at least about 75%, usually at least about 80 %
and sometimes at least a‘bout 85, 90, 95 % or higher, including embodiments where 100%
of the genes in the collection are NPC cancer phenotype determinative genes. In many
embodiments, at least one of the genes represented on the array is a gene whose function
does not readily implicate it in the production of an NPC cancer phenotype.

Another type of reagent that is specifically tailored for generating expression

profiles of NPC cancer phenotype determinative genes is a collection of gene specific
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ways using nethods that are well known to one of
ordinary skill in the art. For exanple, a test cel

WO ba@v/0884pr esses or overexpresses a candi dat e gRCEUS2006/037203
e.g., a gene found in tables herein contacted with the
known NPC agent, and the effect upon a NPC phenotype -
and a biological activity of the candi date gene
product assessed. The biological activity of the
candi dat e gene product can be assayed be exani ning,
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the jgplpigct/geBe SRRCHIS Hgaefa‘i"@e ab@ﬁf“’g‘e RHEPCRT 15 Pt ‘g%%"n?log&gs’ n
cer@ﬁ?gltni) diNBnQANGe Humber & 6f addifordD @¥Resta(C fich@presaitdtiodses not

e subj ect reagents and kits thereof my var )
excgecaltduy .50Re agesiiysdass tioh pxseeds pbquis 25 e It BEGY Frdodiments where
pecifically desi : 1 t:] By are NPC

such g opioiin 65 TnRFE, At SRy BEREHS I Rl o
pheBtypE Nchaininatve gaes, whbre Hyygreatomajouich is megrdrat lgast apput 75%,

array of pro of . nucl.ei c _aci in |Ch<b . .
usiply s PO RO b ey bTeRSS Al e Rop §rk D o B Hfep peluding
emBEBrneBR" GRERE Ad0vA of athe e binedf indithd edotletticr raiy WPCmpheiotype

are known 1n the art, with a wide varigety of differ

I
detprobuivet gees. U amanysuRoIRATES, aheeisgHS S4e geges Tepreseniad on a
tt.achpent al-0qi 4 dilv imphi it
colf eGP Lre BFTEPARRLES s R AR Taltbl Qo8] Akepdly ippte
. 080, = a0 10" 5 492 Abe 15 Sha om0 0
<. 53¢ Fon of decahiegagyormion iy aguag ebay fesciiold g maor

geﬁé"fpegﬁﬁcﬂ)rﬁﬁéﬂ Et1eBiodNTEN kA takiefifthét intlude pae at enbrb)addi’tional
ref'erence; as well as WO 95/21265; WO %6/31622; VO lei
reagiitd 636y tip/ varigus/metRpdsy yushxs privgery) Igrecnggimg fregt gueiele
man i r i . Qle§e o ’&}:
acﬁgaﬁfg)g&/ﬁtﬁg%sh@?ﬁh%agﬁé difR6! PREREDOBE Separite, &ne or more

I St herein, hi certain
unkblgdibebit AV TRsheadfou i ER's, eichge hissinyletpdes &1y8 &4 CyA tagged dNTPs,

gold or silver particles with different scattering spectra, or other post synthesis labeling

reagent, such as chemically active derivatives of fluorescent dyes, enzymes, such as
reverse transcriptases, DNA polymerases, RNA polymerases, and the like, various buffer
mediums, e.g. hybridization and washing buffers, prefabricated probe arrays, labeled
probe purification reagents and components, like spin columns, etc., signal generation
and detection reagents, eg. streptavidin-alkaline phosphatase conjugate,

chemifluorescent or chemiluminescent substrate, and the like.
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the array is at least 5, at |east 10, at |east 25, at

| east 50, or nore, including all of the genes listed
wheqesg40The subj ect arrays may include only tPOBES2006/037203

genes that are listed herein, or they may include

addi tional genes that are not listed herein. \Were the

subj ect arrays include probes for such additiona

genes, hi certain enbodi nents the nunber % of

addi ti onal genes that are represented does ngt exceed

abutadaffén trsuld lapodtoesmpenenisx dbe gubisefukiteswidh fyrfiepgpgude

I rent s _.wher.e S| ch, addi I
B R R G e e
subfabt I¥RGn GaneREy @ihm@s YR (ﬂefu'c:ié (1§ mndtl)lvmag ba @sqsenmalrtlbe kij. One

great mpjority is neant at |east abaut .75 usua
forth g StrichnfbeRe IBHTIRGRIER HEPIHER 134 PEL ﬁ"fl R édﬂabh

heg, o LIHRgERNE wﬁe’mfot@ﬁ%mfs printed,
nw% (ﬂgggﬁh g%ﬁelgﬁ%ﬁggﬁg%n arngPG cgncer phenot%gﬁﬂ&ea

in ﬁetpaclmgn@t oﬁ/'éleglshss a pwkmylseﬁﬁb@tlu K¥eheaotheft meangs

of the ese 90 a HHOSE b
confmtrp%ﬁgla g o Ji %?t)t/ :a?r]% Irkl%% aﬁe %dhﬁth@ iffehfa een
recdtigfl W(é:t hltﬁﬁl;th?fm@ﬁs NBCH?? be ip}‘es@? esnali)Wykmte aAdeﬁB’thhylﬁﬁé’ hyfused

reagen at is specifically tai ar n

via GxpEES. 6 45C8 PG OB S ARRRT GOy S et ifblns may
be@%&ﬁf Ih@kiye genes is a collection of gene

eC| icpriners that is designed to selectively
anpllfy such genes Gene specific prinmers and methods
) HekRiaklsS. Patent No.

' I'S herein
|ncorporated by reference O partlcular |nterest are

col l ection e specific |ne d
O A o e SRR BB b Ml TP Rt BRoo

mag ROdi RS bR, tI'B@ sﬁthE’@@ invehtidil 9fbv@%@ &&ethb& ofi ammhoratmg, e.g.,
rimers in the collection is at |Jeast 5 at |eas

trezting|secls com@Bionstbyl madulatiyg theexpaession of gue amnﬁbe tg}’ge% %efneé or the
actmﬁyrfgenes I S% b 4166 Ghdleof [He dlg Yhi %Qéet GeR& ABAE bt trore of the

ons may | Nt only t hose genes that
NPy ehbt?pediethﬁhﬁatw,egenesﬂimﬂhm;nl nclude primers for

t t hat i : _

Cubfenangu EFel s Beiibfln shobcH: BEESHla A A daave

levglr:[%f %%Eg @ucﬁéﬁcbr ﬂietpré?sﬁﬁde ey m;e prdductés)t exthibiting an abnormal
nts

he nunber % of addition es t hat
or eREESESE Actdtyd dessuebt the redusHomn By the %&5@3@ ALY SE guC% gene

ng‘g}é sev)r(opl,ﬁ(? %nﬁg AQbutdRe Yeneli uga{] ¥t 8130RE 'r&ﬁ@feﬁcé/\hl%ﬁru?m Hor the

nes are I nc agreat rrajorlty 0
re@RAHGS off I’tafghL%gml exquression laveds NP@IEﬁegQHWH@dUCt activity levels are

deterg1nat|ve genes, where by great majority i s neant
disgpsspdBPWabout 75% usually at |east about 80 % and

SomBli-AREvaY, ¢2Rsl otBBONPC feas8 Btat@hrébmught ajivet, at least in part,
byI ﬂ?ec ngjsg;lcggor reduction of the level of gene expression, or a reduction in the level of
a gene product activity. As such, an increase in the level of gene expression and/or the
activity of such gene products would bring about the amelioration of disease. Techniques
for increasing target gene expression levels or target gene product activity levels are

discussed below.
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enbodi nents where 100% of the genes in the collection
are NPC phenotype determ native genes. |In many
wepdvomssrent s, at | east one of the genes represkl/Es2006037203
a collection of gene specific prinmers is a gene whose
function does not readily inplicate it in the
production of an NPC cancer phenotype. The kits of the
subj ect invention may include the above descri bed
arrays and/ or gene specific primer collections. The
mdselhat (Tnhibs r Expredsione hesis orppetivitygof Mutant Target Gene
Ackg ents enployed in the various nethods, such as
——%@ggErs for generating target nucleic acids, dNTPs
and/ or rNTPs, which may be either prem xed or

separate, one or nore uni quel ab dNTPs..an I

 NTA8 disglised 480%; &ﬁrgwea?seawsﬁ‘e%f‘ﬁ’?g ByEese QRO ban cause
sucH MifRsderOAh 9n HereabddiRlel RE it loBise Akit ity GVhére aqishe is up-regulated

scattering spectra, or other post synthesis Iab._ll(ﬂ%inhibit

in qellsltjemves urer Hisease eprecitions) 3 yarigsy phigchidques Jay\hetifige
the{%xﬁ%rsselgﬁes thgs){g M%Wsucﬁ Y e,:ta%ﬁ'%fytﬁf/&eproteins. For example,

scrrptases, nmer ase pol yner ases, and
corhpmbis kech asathosruilehtifiddethroretii assays desqgibed yidrichd iexlibit dmhibitory

B

As! dideBs301aBo R0 s Mole@tiles mayiigflade, d@b areatdtdimiasidio small organic
detection reagents, e.g. streptavidi.n-al kal

i ne .
mopdvoloph acpiidss.c enfiiagiase and i 11k o ALRItRY ?:Prtlbogy techniques  are
degﬁgq%%g~' escent substrate, and the like.In addition
Y6 °Fhe above conponents, the subject kits will further
i ncFolexaipd, compowmds cho be pladtisteied ghat irempets) wigh an endogenous

. methods. These instructio -
L
lighl, Qe PRYIHAG rBIRESMIn {h8 abtvenkéft ligabi@ofuat geriertanghi whil modulate

these instructions may be present is.a rlnbﬁ% . os6
endaitdiehal) BRSNS SOmRBIG HEcieamecr il et T s pup
indlde® ?or?xafﬁhﬁc Egluﬂlfe éﬁ@@ﬁﬁ o? Pepiities Nsulch &is if2h@Ad¥RIInYRising one or
prihted, I'h the packaging of the kit, in a package
mdré 8 the, exerhcelluMe domains herponticns andiet paplegs tger@@fﬂg@ thectarget gene

readabl e,. medi u e. g. Lskett ' .
erd iR G s sl P! sSR! & i o0 Bl roven.
(FéhatishRyioch e paiductich of Iyehidéd fusbddresmsybrec fornaympls, U.S.

pe S S A S S M TS e

i i ?%@HQ SificARsheMet Radshiftodo Tbeattvens 1K pMRGin, (e.g.
b%foa?%eaf;alr%e solﬁgr 0\(/:i degﬁ{gr_e met hods and conposi ?i?ons ..
reashier-dlggnd\NBEagreisis teasibs ¢ffaeéyd Hoishibiting target gene product activity.

Furthermore, antisense and ribozyme molecules which inhibit expression of the target

gene may also be used in accordance with the invention to inhibit the aberrant target gene
activity. Such techniques are described, below. Still further, also as described, below,
triple helix molecules may be utilized in inhibiting the aberrant target gene activity.

Inhibitory Antisense, Ribozyme And Triple Helix Approaches
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may be ameliorated. The subject invention provides
nmet hods of aneliorating, e.g., treating such

weoendiosssons, by nodul ating the expressi on of OPET/U§2006/037203
nore target genes or the activity of one or nore
products thereof, where the target genes are one or
nmore of the NPC phenotype determ native genes |isted
herein. Certain NPC disease states are brought about,
at least in part, by an excessive |evel of gene
pr ankﬁthi x tg_( $he compémnds hwllniphemehc@ihdi' it sheyehiitprigdaeligyte NPC
| biting an abnorm I_.eXx [ i Wi
ettt uB FERTBTF FROPHE (B0 S0 e b P i Fd mofiSusy &y be
desi oRE @y S nfhitit ket oot hettvily. Taakniques farche pfoduction

I sease recurrence. Techni ques for . the reduction of
and vsg ‘g@clgmbcélﬁbﬂfémldWOW@%ﬁ?S%?fostkgi gt @‘S‘n e product

actj vi r i i .
CEhiHek Rt 9 gueed el o bt of
leFAa@f hybridprrgt tirgetediaRAYs antbrrevmting grasein Hngatiqn, With respect
eve gene expressiqn.,. . i i .he -|. .
to spforgeINeS BheREREr B R R AERNSR IR0 i i
e.g.,g %?vﬁb@mb -of argEﬂH) @gi@hiegstgmna@aﬂgame nubleotadst §eqiienge of interest,
u gene_products woul d  br] bout. th [ '
e S aub ety O S80S RSB U ohghAly we
axpr | el . r i .
S e e

hybggizaﬁis ';)i_‘.)th_,e rﬁyoymﬁ siodecule tacomylemerdary NEFEEinR NP E@iawed by an
n ctivit i SC ; ‘
end ROl S PR T Sanga s BF Prmi BBty AgRaS: include one or
motdi SRHARES cithpleMBnthryClocths astgbteyere mMRNYgragdtmygsrinclude the well

activity. Were a - | N, .
cocot oS st asP oA s U PPt gy oee US
Pat! ﬁ%hﬁ,'o%lﬁ%,wmlp% HcbipoZ8ll b réfelth&d herbineineixpesirstyoAs such
synt hesi’s, ‘or activity of such_ target gene nd/ or
withinabeiape o tre invealiph 65 EETRETER HAMETrEHAR 10H 5gzyme molecules
identjfied throu a ' - Whi i i
thef, FnopcelsF ol SERT "R, SRBELG A LleEtagl U1 TR, peauences
encg&iﬁg l tﬂr\g@g gérg:nprbta:im ne$peoifat sbatyseas eavagensitesnwithiasany potential
I scusse )ave, I [
R
cle%’elgh hadi edichaReniiband it wihg kbdichodsy GUAj Ay and GUC. Once

ni ques are described, bel ow _For

 dentiioshafs RinedamerephhS Vel Fih?0 HBmHCIERTfis pragponding to
theerggqgg oF %%%uget gene containing the cleavage site may be evaluated for predicted
structural features, such as secondary structure, that may render the oligonucleotide
sequence unsuitable. The suitability of candidate sequences may also be evaluated by
testing their accessibility to hybridization with complementary oligonucleotides, using
ribonuclease protection assays. Nucleic acid molecules to be used in triple helix
formation for the inhibition of transcription should be single stranded and composed of
deoxyribonucleotides. The base composition of these oligonucleotides must be designed
to promote triple helix formation via Hoogsteen base pairing rules, which generally
require sizeable stretches of either purines or pyrimidines to be present on one strand of a

duplex. Nucleotide sequences may be pyrimidine-based, which will result in TAT and
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ligand for the target gene product, where the target
gene product binds to an endogenous |ligand. The
WO e®alss4pyy reduction in the amount of |igand- bpemuisSmeses7203
target will nodul ate endothelial cell physiology.
Compounds that can be particularly useful for this
pur pose include, for exanple, soluble proteins or
pepti des, such as peptides conprising one or nore of
t he extracel | ul ar domai ns, portions and/ or analog
CGa:h ethgrefs aabsg te ﬂmegessogetnré spmf&u ef the mesuligengiple Belix. The

YU PRRCBBOERTe PR T FREelRnRHET R it Sich Hgion of 2
smggé s&aﬂdto@ltﬂ ffebtsm @@aﬂanatcgieﬂﬁuommhaﬁmanmampmapn wugleic acid

. 6,964.). Alternat I d
molagilés ey dpearhaﬁ@g@afo?re AREREERhe! Py PR SHth of
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pairb, el.ne\fllﬁleh: thevmajority ofihb munngrqs@ﬂg%@redé@?éedp%a&&gle strand of the

targ%’%tple&mtlé% Eur ﬁ.ﬂge | rm étsc‘ s 6\{19 ﬁlfegogti/aﬂiﬁs in the triplex.

preSS|on of the target gene
AltdRMivalys ehdsoterairt sdqﬁe@emradeamdg taigetedtfhe triple belx formation may -

|nh|b|t the aberrant t e e acti.vit
be mtqqﬁﬁdqb)égregp@g @e'@cqqllsg 1§J(cﬁei1<|: af;%lrlflﬂ egllﬂe ?\mtchback

mo@?ul? yﬁﬁlgslzaﬁﬂnoéﬂ alfe[’ﬂaﬁhg 5h§'| Bxs TRdreet)sash fhay tHag base pair
|ze in inhibiting the aberrant target g f
Wlthdirst\/oﬂwstrdrﬂhmﬂoa td@P*?x Andithemihe, othety SHyHRAtRE fhe megRsgty for a

h
sm%?aﬁ{? sgsﬁ')x if t 066 %%rm P%W&U@ tségfg :ogl Qggg{yanﬁmhﬂhf)lex It
is poRdibRaRSethe fahﬁ@ﬁydlmboa)ﬂﬁb tand/pt driple Ihehx molegldsedescrifgd ferein

nmol ecul es .ma desi ned t hAhiLb]
may giedeac ge ﬁ@l‘lﬁ]&t i tga&rls - dhqi eor p{rro fati ?H (%Htﬁsense
nb@z&g} Vﬁ mﬁ({m Wb tﬁpdﬂﬂ?ﬁorﬁ{a{f aﬂbﬁinhtalﬁﬂﬁh‘gbt fgenet eﬂkahae Inforder to
I n

e art. Anti-sense RNA and no] ecul_ es ? d
enstie tuatrsebumaﬂy @ennal h@’elsroéﬁ%gﬁtgie%aWWB‘ytamed tiuclefc ack
mo[]q\évglﬁg%zé g%? gaé%g?t £ a é}ﬁisﬁg@tekﬁﬁgltﬁrg%ﬂ activity

ma® Imgﬁ@mm uﬂw raeaw a@tgemhemempy m@bbdsrsanh e ghose desstibed, elow,
Initiation site, tween the -10 an r

thapglo pefecoptainy ﬁqugrgﬁ\%s Eﬁﬂt@&tp agegah%nﬁlc gnsg,f Iqbozgn%r e(gr?chﬁféshelm

tre:?cfn%n ra?é ﬁélﬁfgtlhﬂgﬂ bermseRy, & rediZlydBrcfetatlRNG ¢toddaninistes normal

capabl e of catalyzing the specific, cleagvage .af
targft gemmprhm i 0 vl DO ESHAm 645 MR GESOGUgIRIRLRLOf cellular

ation of the ribozyne nolecule to
orﬁg; F %?%hggfget RNA, fol l owed by an

endmucﬂeml BzNAcandlmMa@mzyﬂih,eamm@ehx awolespulesiof gy ipgention
magoﬁrg%%%q >;my gn%iwgldlgg%glgpo %ﬁptriﬁﬁﬁq %@é of DNA and RNA
mdifaledde thRsyel linclude  techniques chemlcally synthesizing
oligodeoxyribonucleotides and oligoribonucleotides well known in the art such as for
example solid phase phosphoramidite chemical synthesis. Alternatively, RNA molecules
may be generated by in vitro and in vivo transcription of DNA sequences encoding the
antisense RNA molecule. Such DNA sequences may be incorporated into a wide variety
of vectors which incorporate suitable RNA polymerase promoters such as the T7 or SP6
polymerase promoters. Alternatively, antisense ¢DNA constructs that synthesize
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known catal yti c sequence responsi ble for nmRNA

cl eavage. For this sequence, see U S. Pat. No.
wW® 2983845, which is incorporated by referencePtiBEUS1006/037203

inits entirety. As such within the scope of the

i nvention are engi neered hamerhead notif ribozyne

nol ecul es that specifically and efficiently catal yze

endonucl eol yti ¢ cl eavage of RNA sequences encodi ng

target gene proteins. Specific ribozynme cl eavage sites
antivéns® RN A mpngiitivedy ak iRisitinr dapending onnthej promgter used, can be
. identified by anni ng the nol ecule of interest for
IntrpqusH ?ﬁ@yeweg@z %sites which include the follow ng

S eqg{eE %r»ell—@d@w? %Miﬁd&do@&th@éNA mdieadled mifyjbe higpdmced

RNA sequences of between 15 and 20 rihonucl eqgtides... ..
as @gmpa@.g pgn@pwgsq% iptggee 1@@1] 5tﬁb1§f.y taﬂ‘g ]%ag?lbfgt %a%sﬂ%le modifications
inclidd] gﬂé gxgrt §i6ted 16 Zy@%iﬁéﬂ §f R s@iehdéatof ditolticleotides or

predi cted structur features, such as secondary
deosyribembicleatides et theys'r emterr 3t rands| ofydheicmelseylgeor the use of

seguence unsuj tabl e. . Th i.tahild . nglj s
PhoSRTOHGRE Moy &Sl s GapoghisphoSrerid HhERL witin the
oliRA6ES Sibbinlcidoyidé Backpdie. di zation with conpl enentary

ol i gonucl eoti des, using ribonucl ease protection

assays. Nucleic acid nolecules to be used in triple

Anfi dics FoP TRk @hdmbaddpe i nhibition of transcription
ingl e stranded and conposed of

deoxyri bonucl eoti des. The base conposition of -these

ol i gonucl eof 1.des ys desi bt eq tkikied8 with its
helgﬁ%og?%t%l?toar{gw a fg-%%gisct g)zﬁ&%gtg%éﬂgaﬁi_ng rules, =
actiktl Giaygisaevedl tb Yintiikig tirpe gehe Gmiotien. sjucktaptibedies mey bh@enerated
purines _or pyrindines to b r.e t_on.on .
using é‘i?r}é‘llaé‘;( .temu% Qi %hﬁeﬂg égal?ésﬁeogroteﬁs ﬁle%séﬁgsd of ];gamst
MEd PAHUsP&idRAS R portBhCHF ik Ipkotéias Wichi ditiBodienndidebut are not
pq?%%% é?%ﬁacross %%e t hr ee gﬁsociated strands qQf the . .
limited (tb tiolyplanal, pengsdrial, . Fabn Eragments, n§iagla ebaitc g Sy plimeric
rqvi de base conplenentarity to a purine-rich region
mﬁ@P8§&§%hgle strand of the duplex in a parall el o
or i Bifhathndes wheretthatargt genechrotein iaddiac¢lbrar and srheiecantibpdjes are

o P 15 o R sy o
usétaﬁdof&é&ilvasth%hﬁbé [ R Bfrhgrhélt ©fied Fab végidn shidh/bintispbee targot
a In

Is rich airs, in which the majority_of .t he
genmapitnpe M¢ed|1@ewhaw£4ga@at8@é therangibedgpe s %lFstr“PF&gmy
Lar get .ortlﬁn‘g Riddie EdthRh8l PreB&itdds Fot HRmple,
fragxw]e ew@??ﬁ#@é%ﬁh{ﬁfeéé{tﬁ pl ex. Alternati vefd)é, t he )
pefitile hiavial aneqniances] sdyaence aorepondingee ebie fdomairy phihe variable
elix forpatjo be .\ ncreas ' S tid
reggen pbtre efprebnbachicn Bohe FREL Rl Rbrh Sy Basthon ppptides
mag%ee G iERiz88 &hemitall@ Sr ZR6kicad sk adcbmbimahi DINA'tedinplogy using
'-5"" manner, such that they base %%r
methods well known in the art (e.g., see Creighton, 3, supra; and Sambrook et al.,
1989, supra). Alternatively, single chain neutralizing antibodies which bind to
intracellular target gene epitopes may also be administered. Such single chain antibodies
may be administered, for example, by expressing nucleotide sequences encoding single-

chain antibodies within the target cell population by utilizing, for example, techniques
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with first one strand of a duplex and then the other,
elimnating the necessity for a sizeable stretch of
w@paohess4pur i nes or pyrimdines to be present oPCDIE2006/037203

strand of a duplex. It is possible that the antisense,

ri bozyme, and/or triple helix nolecul es described

herein may reduce or inhibit the transcription (triple

hel i x) and/or translation (antisense, ribozyne) of

rnRNA produced by both normal and nutant target gene .
suctPdsl tRbse Heftiribed theVatascoegtsli(Matdseq, Eudist-atRIB3aP1o§- Iﬂ%ﬁg Hgppd. Sci.

| evel s of &arget gene activity are nmaintained, nucleic
USA80:d8%1¥8d es that encode and express target gene

polyy eg;ﬁé i85 QX HelthrigkNgend Qi 6tein igekiracelylanmy ise transmembrane
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bred¥avanber dioafee BadH antibodicoarademenially efficimnt hegausethge carcaspess the

protein ipto.the cell.or  tissue j e - B L Aniques
tref o Tl FopLrieoPRRd el of HEEhAbALTRIN Sty
des@RfeliVidioty whithiars riabXoapebtidbladminidiarymmay dadtilizaddp e

elix nol ecul es of the invention may be .or epared by
effeatiyelyredrnipister iUpIiOTYy (AT RE S50 M’F%qu%*é’ ﬂg%ﬁll%e@%g 'St DNA
and RNA nol ecul es. These incl ude techniques for

chem cal 'y synthesi zing ol igodeoxyribonucl eotides and
Methlot§Bér Rostowia b atge viynown in the art such as for

exanpl e solid phase phosphoram dite chem cal
synthesis. Alternatively, RNA nolecules may be L
geneLattagnby thah coittibete a0 INP@ mitastastsr mas be ivpdprerprossednyithin

sequences encodi ng the tisense RNA .mol.ecul e
disgRisp sgw%ﬁc‘é@ewa? | g58¢ {15, %m&e&@g‘c&g i L],?fisr Sahs\%vlééa e""@rﬁ?g‘? )?r the
actlglgtg \ré)gﬁlérgé§%éﬁg :P?&dcﬁcﬁé RN Res Ucidhy @ R dgvelopnentasiedisease

uch as the T7 or SP6 pol yperase ron?t%§s. b
syndptome,natihodd yan datissd riskerelpreclsiel o argett ctivity may be

. synthesizeantise neny 1R¥rate@ AR Ry, of
mcfféﬁe@n@ﬁﬁﬁe?%wh?ﬁ%l Pt g?@%}é@&{)ﬁiozﬁ@ S hiToduced e
acthohyy bBtiforéskd, for ReRsmpNAbY @itherinkteaking e level of target gene

nodi fications to the | ecul.es m [t
prodsctpreAeeis DY HSIEAT e R EF SEah EEd Gre Bogh VR REpent
hal fo1 bl EOS Shrllbie cplok it ioRSevachuliderub andionge NPC
limted 10 The addi ?i on of flanking seguences of , - c.
metdstsesumbp drei die@n@terqﬂem@maﬁémahé@g%é ch gypigms. Any of the
nd/ or..3' ends k! Ainiseutieh. One of skill in the
e T ?,g%etléé;f/,o@%b%ﬁn%ﬁ ﬁ?’i Q{cgiaher t han _
art RN SRiIadikaswdbaste detankigdke virchitration ef effective, non-toxic doses of

the normal target gene protein, utilizing techniques such as those described below.

[¢]

Additionally, RNA sequences encoding target gene protein may be directly
adnﬁnistered to a patient exhibiting NPC metastases, at a concentration sufficient to
produce a level of target gene protein such that such symptoms are ameliorated. Any of
the techniques discussed, below, which achieve intracellular administration of
compounds, such as, for example, liposome administration, may be utilized for the
administration of such RNA molecules. The RNA molecules may be produced, for

example, by recombinant techniques as is known in the art.
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ol i godeoxyri bonucl eoti de backbone. Anti bodi es For
Target Gene Products Anti bodies that are both specific
WO 2007038402t gene protein and interfere with i tBCT/US2006/037203
activity may be used to inhibit target gene function.
Such anti bodi es may be generated using standard
techni ques known in the art against the proteins
t hensel ves or agai nst peptides corresponding to
portions of the proteins. Such antibodies include but |
ar qrupther, pativntsemiayt oe {pakeddiyogeak replansoeniGhenapy. s or more coples
fra nts, single chain ' | £Ss- [ ' .
of s Bp et 5% Bt £ REhQy St b thE Ml (B bfuction of ¢ nomnal
targBf Q4RI Frolchn Withriagel gatkaimetiod, whaglte mstricdodicesellarusing vectors

R R R SR et T U LRl i
VGC%OPSE d@%@%ﬁ?ﬁ )e[o %erg%irﬁ&mgf ingbdtRepRabintL edIBNsush i a6 iposomes.

target gene epitope into cells. Were
Additiagiisn ttechnfquesh esuetntas bthgye alescripsd daboveemayalg adiized for the

. inhibitory fi nt ' i t ar get
mﬁB&W@PﬁgggrmaLﬁ%%g?g\yﬁé‘%gfé& ﬂ|c11)1'(r3e1J er rté: . For exanpl e,
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allow! %g'r REP LI HG TR of 8y:BYtohiRe Sudle Gelt heplacethdny tedhniques may be

produced via reconbi hant DNA technol ogy using nethp S
prefutet], Rmcamampls, when e tagget gene peaducy i §ReEeied, 1ggrgcellular gene
pm%lj{%r a; and Sanbrook et al., 1989, supra).

ernatively, single chain neutralizing antibodies
which bind to intracellular target gene epitopes nmay

al so be adm nistered, Such sijngle chain antibodies may
PhagmageuhiceliEreparatigns And Metnods 5 ssi ng nucl eoti de

qnces encoi ng si ngl echai n antibodies within the
target cell population by utilizing, for exanple, .
t ecine qieagﬁeﬁg horapounHe Shat Galubi i tggt EFReMEPESEgesyjiesis and/or
Mar asco, ' rRGapdNakdily Afadive Fobes tdSheat or
act@&?ﬁ@&%ﬁﬁ“‘%{efﬁd gaoﬁé%ﬁ%gtﬁnceg? the °t ar ge?’egene
amBliehRI NP( SnetastasiacAltherhmeticaly éffective densgrisriodhd amount of the

protein,_ Antibodies that are eci.fic for one or nore
corgpeud sufticifn o ISWﬁgleﬁ?raEﬂ%o M Illrlé(:jduct, f or

exanple, and that interfere with its activity, are

particularly useful in treating breast cancer disease.
Effeciste Dosei bodi es are especially efficient because they

can access the target domains directly fromthe

bl oodstream Any of the adm nistration techniques .

Toxicity and therapeutic efficacy of such compounds can be determined by

standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and
therapeutic effects is the therapeutic index and it can be expressed as the ratio
LD50/ED50. Compounds which exhibit large therapeutic indices are preferred. While
compounds that exhibit toxic side effects may be used, care should be taken to design a ‘
delivery system that targets such compounds to the site of affected tissue in order to

minimize potential damage to uninfected cells and, thereby, reduce side effects.

26



descri bed, bel ow which are appropriate for peptide

admnistration may be utilized to effectively
wa@ebv7issEder i nhi bitory target gene anti bodi es POI/Uk®06/037203

site of action. Methods For Restoring Target Cene

Acti.vity Target genes that contribute to NPC

nmet astasi s may be underexpressed within di sease

situations. Where a gene is down-regul ated under

di sease conditions or the activity of target gene )

pr oThecdaa abteingd fioni thed]l chiéadiassgys and pimabsiadisppannte wed in

di sease s t t hads e e :
DRSSt R B80T AR AR RS o e
prefe?é‘b@* Sritthed Rhge NRG diagapsmesyirpiboshatineluderticFI) Mt veith little or

The Tevel of gene activity y be i,ncreased, for d
no ¢ozasiyl dhetdpsege; may Vﬁl’rycw@ﬁ’él_ ﬁﬁ%_ 12hee AERF fuPPBr’E%t oHeén dorm
em?lro?(g}j 4 B ESRObs QmiR¥rhinfAS A Fot BSy ERNMRIuN@ luseiGihiteemethod

ar get gene product Ich is present. For exanple, a
of tharigedntigenthe gharamsuticallyt effective dpseseanf hee pstippatadginitially from cell

anel i or at PC net.astase inLst.er.ed: . .
B
plabiBs RBheuastich seigs sed, intledavthe MEF0 Heeythd boeentfasionsefcthe test

adm ni stration. One of skill .jn. thi artt W il ézad
corpRymdITich erheRves ¢ Arlianaaal dBHRRIGR OLSYBROBE) &% $L¢t

culRRD- § Q% mreaRgsy Qhn HBGsBO e Bhort alcO@hteye Heteiiine @iseful doses in
utrl1zing techni ques such as those descri hed grgl OW.

hurbeieti Tiewelalin plasiRAmaycpmeesssede feroenamyle, ydeeh gerigmance liquid
hlprofein may be directly adm nistered to a patient
¢ QW(’@F?’(FPXQ NPC net ast ases, at a concentration

sufficient to produce a | evel of target gene protein

such that such synptons are aneliorated. Any of the
Fo ®scussed, bel ow, which achieve

intracel lular adm ni stration of conpounds, such as,

for exanple, |iposone adm nistration, may be utilized .

f or Phirerachticall sompositions v SiscH FQEIRM B die PSENFREention

| ecul es i | able

mey gt pRe oS el Ether hhe 1T pRYORERTI BRht
caffi@ys drextipeatsed by gene repl acement therapy. One or

nore_copjes of a normal. target .gene, or t]

t he Thahdoe mpqamﬁwdg}ﬁ?lﬁ Bﬁ%*?@a%@?ﬁryo%c"@?"abge ﬁ%ﬁsﬁ%’ﬁ%ﬁ&es may
be LS8t 8 81 dRiRE@iton Wyl ihdlai@esr Beddatisin@ithanthromgly theemouth

inserted into cells using vectqrs which include, but

or ghreaos@ytor loraki usenls rerentREpley rectal admiistiti@8soci at ed vi r us,
and g ﬂ[”ﬂﬁ ' ichi Rithh &layRakd He! Bfm of,
t ha of%{a?\é uces%ﬁ%ﬁ’%?gh%aﬁycglu%n%sﬂl [ pos?c})’rres. ) 0
forredintplgnabléty or tepshies guepsred tyrroavertiooglemenns sritthpleprmpesyically

acc%%¥ab?ee eliligfpgén%se%ugho rast tt?n‘?lding agents (e.g., pregelatinised maize starch,

N .
11\1/%1’ in cell

polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,
" microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium
stearate, talc or silica); disintegrants (e.g., potato starch or sodium starch glycolate); or
wetting agents (e.g., sodium lauryl sulphate). The tablets may be coated by methods well
known in the art. Liquid preparations for oral administration may take the form of, for
example, solutions, syrups or suspensions, or they may be presented as a dry product for

constitution with water or other suitable vehicle before use. Such liquid preparations may
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i ntroduction of normal target gene sequences into

human cells. Cells, preferably, autol ogous cells,
w@onwrassdng normal target gene expressing genePCT/US2006/037203

sequences nmay then be introduced or reintroduced into

the patient at positions which allow for the

anelioration of synptons. Such cell replacenent

techni ques may be preferred, for exanple, when the

target gene product is a secreted, extracellul ar gene

be prepatedby cBinentien uhdaos witkripemarentrdly Aqeentabls additives such as
susﬁ:\A d mtasgétrg% . %9 Qiﬂ}-@go :sg%?,t éeﬁlhﬁge 8&%89%% h&g@%cﬁaﬁ&i Qe fats);

synthesis and/ or Ivity can
emiS: hgtn&! @/eg dedithioDatatia)) noataqtdoas aplgales (ag.) gimond oil, oily

ef fective doses to treat or, aneljorate NPC.netastasi.s.
estons, e cisolip). 0% RGHIOBAIeE Cteaabla SUls); IR e Gt P B BV ©F

-G it §diisit @8fd) { Phd Praphlatibil AR dley edrtan buffer
pmg‘}l é@‘?ﬁ msg%%%fsect lve Dosc)e Tox?ﬁe{pt y.and therapeutic
saltgfflavorngy coloring ehd suentRMnERECESAS BRPTAIRIAS i ned by

st andar d. phar naceut I. ' tﬁ.‘?!
ex?)}grrei’% Iora?{?lreraai S, %{é?t{g%%?ﬁﬁor sg%ta i()el m nl%}lg@%’h%@ﬁ%%odﬁf olled
relefé%ég%f t(ﬂ@ ﬁ@idgebh@bxﬁm FofBhal altd:mamp’??wnahq: gcn_)lp@iéttb;ns may take the
t he dose therapeutjca ef fective i ]
forpopHER G 19 JURBH oo BRERsGR PRI A diisubdsh by

inhtallaﬁ&g RESESBpAIHI8 365 udeSackbidideh@r D Pudsent inmetionadrel comveniently
can

e expressed as the ratio LD50/EDR0. Co o.un(gs
deliMeredhinetbiai form ¢fapm @ctoRelr HBUPrECHAA §maP@2$ﬂ“é? PRekg or 2
L1e compunds. that o € lafit, @€  BfchRESEIHBRYmbBBane,
nequdsd, W eﬁlghglgj bé t%g%lggé t%rg}gé(ysi gn g_’d_elci ver sysrtnem
tridhiiRéfhicadrgethsnes didhlaromnpainodsthiane.t ¢rebani diexige aaf tsaigable gas.

tissue |n order to mnimze potential,d : 3
i el Barerizeh Sl e AGuBE R Lo AEAEpl Loy pridne
val98tRaaREAL REderbd Aol Coules Gl o8 By, @edtiafomese in an
studies can be used in fornulating a range h dosa ed d
intiler oumeufilaton mesirbs. formpBateheqipinigs am&ﬁ%@%‘p@ﬁ ﬂgm?l?‘g’& and a
.pr ef er apl it Rl circul ating
Smg%’ﬁe &itra a|lsglrsi‘g‘!yt a{?mlgsﬁg)?gt eilt he ED50 with little or no .
t oxiThé cympdinelsdnsppe fopyulated fomparhiteral lailmirigragen by injection,
dependj ng. upan t he dosage farm enpl ot
e tof PRR T OEI0R o EERPRIBam R anyriaisl o MfeciBH ey be
prés?r?e(mﬁ{ el dfageh@rh¥.eNtih @mpotilee of e maptdobe adrtyiners, with an
effective dose can be estimated initially fromc

el l .
addadl prevesvatiys, alk. cOMRASHIENHEY Bk WP htHB A SHFPeRTIPTPOlutions of
oD GHs Sin'! &l}agp affdoust vehicfel! Ald By contain formulatory agents such as

suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may
be in powder form for constitution with a suitable vehicle, e.g., sterile pyrogen-free
water, before use.

The compounds may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g., containing conventional suppository bases such as
cocoa butter or other glycerides.

In addition to the formulations described previously, the compounds may also be
formulated as a depot preparation. Such long acting formulations may be administered by

implantation (for example subcutaneously or intramuscularly) or by intramuscular
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pl asma concentration range that includes the |1C50

(i.e., the concentration of the test conpound which
w@eiv7ess382 a hal f-maxi mal inhibition of synptonB)T/ES2006/037203

determned in cell culture. Such information can be

used to nore accurately determ ne useful doses in

humans. Levels in plasma may be neasured, for exanple,

by hi gh performance |iquid chronmatography.

Formul ati ons And Use Pharmaceutical conpositions_ for )
injestien.iThusooexanie thé campavadpmey ba fornpasedt Wih syaplqeolymeric

0 | ated i n conventional I pg ;

or brenspisg il (e SR s BT BRI BOa0AEARHD or ion
exchitbR redifle of aspRuingly siublé Beivatipdsy Siraixagpleakd y sparingly soluble

acceptable salts and sol vates may be fornul ated for
saltadmi ni stration by inhalation or insufflation (either

thr ?Mn‘%{&% BRUBY OF ddshed, He$edsertbd BY aaii:ack bt @pénser device

it
par ent er or rectal adm™ni Strati on. ‘For_ ora

whistlmhayi @t poner mhee whbdesazelorme sentaiamsdie artpisdngrggient. The

ake the formof .fo l,&: bleths, 9’61'&@:5)%@1:.9% k
pa%rrg@/afoégxwplggﬂr\p H%eT %ﬁ%?%gﬁg if\(/)vlﬁt %&%h%r.mlacg tical Ieypac o
dispéieeiicaiol enag e iapéoamianics bytinasictivnsdoragimzigistateon( e. g. |

pregel ati ni sed mai ze starch, polyvinylpyrrolidone or
hydr oxypropyl nethylcellulose); fillers (e.g.,
ol Bedvdnbé ne cel lul ose or cal ci um
B eggtre%a@nﬂog]%p ate); Fubri cants (e.g., magnesi um
stearate, talc or silica); disintegrants (e.g.., pqQtato
st aVatiowr festorts w sttendeht advpetegest of)the resqpttinyengon gal g more

e. ., . sodi | auryl i d9RY iR 8oniuncti
sl Gindisgiof o Wity B Ederss WA GlnSigBRY iR Bonjunction
wifhl 89 ascdtripafifing dfawdigy, imotrichilike refeienre pltayacterk desigratd therpame

of , for exanple, solutions, s ugs Or suspensions, or
or siFekar paity threughond theserrralyisysy F‘iﬁ% B&dct for

constitution with water or other suitable vehicle

bef ore use. Such liquid preparations nmaybe prepared by
FignoaV ehmtwisamaiutlinsof shetrategy HME@?YFP@H@{“&V@LE&E’SI

dditives such SHSRENELOG; Rlise §829. . sorbitol

M, P t?rﬁlf%%ss?g%gerl vlgtrhl%espo %%%oggnat ed edible
fats); emulsifying agents (e.g., lecithin or acacia);

_nhon-aqueous ,vehij ¢l e.g., al non i, Qi -
Fing 0Bl GO aBHert QETraE GRRdy S bpissriolipd Mol waining
sefPlaSes® Fﬁcﬂﬁhﬂﬁ Seh& fe sho®h MY o as indicated on left and right. Individual

propyl - p- hydroxybenzoates or sorbjc a

id). Th _
cages @past@mnorsscoEynNsaPs tope die AFsHlth idicare é‘lafl %%{es 1‘"1%5‘?/ gpstergd in 6
grgu%ls %A {n@.%aﬁleﬁ%y%&h&gh BSs34GH. S as appropriate.

Figure 3 shows Kaplan-Meier analyses of probabilities of metastasis-free and overall
survival for cases predicted low and high risk for distant metastasis by 52-genes signature
and k-nearest neighbors classifying method. The results shown were obtained from the

independent test set cases. The p values were calculated with log-rank test.
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Preparations for oral adm nistration may be suitably

formul ated to give controlled release of the active
w@ooopossack For buccal administration the conpoBRCT/US2986/037203

may take the formof tablets or |ozenges fornulated in

conventional manner. For adm nistration by inhalation,

t he conpounds for use according to the present

i nvention are conveniently delivered in the form.of an

aerosol spray presentation from pressurized packs or a
Figuehd| shows , KaplahMetve anslysast ofaprebahikitigseofpmetssipsisrifiee and overall

sl g PR pPART O AP TR R or S i BTG 0F BBnature

and thetldibte @@®ssidmbdsd. Ths eesolfs shopnesseiobtaindd femahe independent
dosage unit be determ ne roviding a valve to
testigat c4aes- 1he petegies ﬁ’e%mate‘%ﬁ’g}% Eygégﬂ%mt- cartridges of

e.g. gelatin for use in an inhaler or insufflator my
be formul ated contai ning a powder m x of the conpound
and a suitable powder base such as | actose or starch.

. The Q TR, fiesP -
e e L
su@fvat cretonditguso ithé uindinedFpradidtiat | wagtsf of I2agawes i and iRygenes

. be presented ip unit.dosage f e.qg., 1in appoul es or .
SigRRIIR (10 GBS SRORPEIGEPRat fepyls Heised aiyo sTasiif oy g aSBarded
as FRACECARNIS? (THIS6)TEYhd cHe6s SHotlingd EomiEbrdast BUgREVS i@ Sither low

solutions or emul'sions in oily or aqueous vehjcles,

or Aiph tiskyfor disteni mepeasiul Wher (e giams of dave A bish gisk sipge were

cm?mtﬁgghlti?g h{é%séé‘ig! G aglhs&%glaﬁ. REvREE t§alué%| WEfenas HyA! ¥nd 0.002,

€ active 1 ngredient nma e in powder formfor
respedisielyt Theewent hb s@nifichtatiffereuedsibetvesen ¢heyindetstrainate ggroup and

B S S Ge Re SAREOS R BB e

SuSARPES0L N8 9.09). TRS §Rilueywers elbslated with, the tietofilog-rgk test.
conventional suppository bases such as cocoa butter or
ot her glycerides. In addition to the formnul ations

Fislles &' %]R%g d@{ggéﬂéfe/%zéé gaina%/?%pglfr)g{&ia&mgﬁes”&yo@érﬁ? ah&® metastasis-free

ormul ate ion. Such |long acting
sufvinairbetteen sagedll dydVadniNRCspatientd voijh amdb wathovwatt distant etastases.

exanpl e subcut aneously 0r intramuscul.a
N BB BUREH 3 SR, Y Ve e i 1997 an
zog@g&%ﬂdgﬁ 1OTEhe ihﬁitﬁ@clﬁnﬁu ftit@%lmddh\;vsmitbmivai mglhl,aﬂyr U_ppﬁrpanel
ydr ophobic material s or exanple as an e si on
. sheys tecwprpH sl pyrvesofithsse ExEmEps of gafens: Thirs st 106 and 27

sta g ZIE]: E%F%ltszg/}itgg%tzaﬂéﬁ%ﬂﬁa&év\éﬁﬁmeﬁp bf AR BetadSsed re?pectively.
Similarly, there were 47 and 35 stage IV patients. The differences of overall survival
between patients with and without development of distant metastases for stage III or
IVa/b patients were significant with both p values <0.0001. There were no significant
differences between stage III and IVa/b patients with (p=0.39) or without (p=0.35) distant
metastasis. Lower panel shows probabilities of metastasis-free survival for stage III and
IVa/b patients who eventually developed distant metastases. All stage III patients were
treated with concurrent chemo-radiation therapy and adjuvant chemotherapy only,

whereas maintenance chemotherapy was added for stage IVa/b patients.
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salt. The conpositions may, if desired, be presented
in a pack or dispenser device which nay contain one or
worog/08s0r dosage forns containing the active PCT/US2006/037203
i ngredi ent. The pack may for exanple conprise netal or
plastic foil, such as ablister pack. The pack or
di spenser device may be acconpani ed by instructions
for adm nistration. Brief Description O The Draw ngs
Various features and attendant advantages of the
Figfre €5 siidws eotesitionnofiunbdiar éntersitiss fofi| pyesepp meaticatetsdbeiyeen two

t he sanme be better un er sk
differsp RTERIPTSN WC SRE R rpanyi ng® g%% ﬁecfs?lﬂﬁ&gﬁ’rvgﬁe gfohﬂed by
twol 6}*&?&6@ f op&aee A pafaskens Ld&ﬁetmzﬁtﬁcdsbsaamhh@ pmttlve metastasis
simlar parts throughout t he seveég Vi ews,

casgsh & dhan traFtl% et 1ORHEE FaReBOIRI SN 65 GIOPRESENF é‘ngV positive
metssc’tasg £%% \é aﬁs&tthé‘Hgnﬂaﬁké@@éﬁréb@mﬁfmtﬁﬁétﬁé‘s%ﬂéach probe set

SF's on rnRNA transcript profiling data,
of fheqtases ﬁerﬂﬂmedttsj eachi apertarhives Falewlated e The mesulis isBowrd peyfect
798 nes sel ect ed f .0om.9
cinga} J6E SPTBEHGS TapaaR s RS A SEeme Bs gorpgiated it
opdrtbds. and right. Individual cases are shown as colunns
on top. The results indicate that genes were c|ustered
in 6 groups as indicated by the colored bars on left.

Flgﬁt%egéJ EI?JV% b 9&% 58P QAR h&imaBRAl SR préfie ot WRabfok icbir&sion of

st asi s- ree and overall survival for cases
experieshit eatidtions.anBNA gimplassion six diffseahNPhetpaeigas -Vl were

enes SI nat ur b @at
B aty Tt
Thé E&%Dﬁfbﬁi&iﬂn’cé@&ies €41l prode sets Thduman gknes SnEI3E-A GeneChlp was

NE T N SR I T T ———
f € hanhalistiot. WalddfeOpanelagiRSvs correlation of

Setpﬁ%?%ﬁﬁé?o%%%ﬁqﬁﬂﬂgﬁ ri skal for dist ar??ﬁ arltlet ast z:scorr

prob2 - sy rietensifiesn affterr ecalingl te e tigged tpean, ahS8%s LeehpaRs.. Yshows

coqeggttonsogtlf)lr tb:le: SsZe SmY&ilﬁl‘(}@J &tie? Hu%gl%rfélﬁﬂfﬁtfgﬁ %g %}éﬁ@&@ﬁﬁqﬁt@ﬁsmes of

all h@fraf gfﬂbetseﬁtto alﬁr@mmlﬁesﬁbhs}Rd Iﬁaaqnﬂmd Thé resultsngioystbat @rantile
pr oba

ilities of sis-free a over al | ryival
oA PIRpe AT ARG P BB B CORer PG oY
52-genes and 12-genes signhatures. The cases shovm ng
di scordant results between two signatures were

r eqaVithedt furthet ichabhetagons inat belieyathBiab 0By skilfptb i theeut can, using
theS B?evge(ﬂgg y ers]gr?pru%ialmutl 178 lﬁle presgﬁt dvgﬁt?o eid NE" fllRY extent. The

following preferred specific embodiments are, therefore, to be construed as merely

-
P

illustrative, and not limitative of the remainder of the disclosure in amy way
whatsoever.

In the foregoing and in the following examples, all temperatures are set forth
uncorrected in degrees Celsius and, all parts and percentages are by weight, unless
otherwise indicated.

In preferred aspects, this invention provides:
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or high risk for distant netastasis. Wen the groups
of low and high risk signature were conpared for
woreianssast s-free and overall survival, p val ueBCTHES®06/037203
<0. 0001 and 0.002, respectively. There were no
significant differences between the indetermnate
group and the low or the high risk group for
net ast asi s-free survival (p=0.09 and 0.05) and overal
survival (p=0.31 and 0.09). The p val ues were ) )
1. cal Autnathed of tabsessing ube risk phHlistantkmetastesis Apgarpatignt baving

shows Kapl an- Mei er anal I LT o)
s B A T GrR 11 eyt B SR BBt oot e of
the@Ends\tel itNPEb1pa4 bed$ $n Mbdniplafromwskidipatientdi st ant

nmet ast ases. Most patients included in the study began

to receive their treatnent between 1997 and 2002
9. accgri 4sGntl ré%nipﬁﬁ'idg EhAm3 |th@éx%§é§§i@h ﬁrdﬂ]é& W6 or more of

followed regularly. Upper panel shows the overal
thesSQrgenasdistediin ebledt t hese four groups of patients.

There were 106 and 27 stage IIl patients w thout and

wi th devel opnment of distant netastases, respectively.
3. Si Milmaéthod astindreempeisieg 4valaatthg3he sdpagyeion Yrqfted dithed2 Fines
_differences of overall survival between patients wth
listeghim Tablerbut devel opnent of distant netastases for

stage Il or IVa/b patients were significant with both

p val ues <0.0001. There were no_significant

4. di f Penehedes ibdtwissein sheryaluption ofifhe ¢xpagssiopof theiZesepps Jisted
: 70,39 ' 1 = [ | Ber
in FHTH Rernsl A eaalor Bdll 5, Q00 oA oL
shdvaf inStablget. | |11 and 1Va/b patients who eventual ly
devel oped distant netastases. Al stage Ill patients
were treated with concurrent chenop-radiation therapy
5. and AagdHY AR inUNERBER S AP 0RE bié, gewdieted disr dath bf the aiteezene
chenot herapy was added for stage_IVh/b.@atients.Figure
pRlglof "present™”

ok

clugterstusing thoTespacve sgressionaeriahpanions of 1
probe sets between two different operators. Al NPC

specinmens in the training sets were randonmy perforned
6. by AwaethpdasindrsherSpearmedetiva rple féraoisked distant metastasis 1s

no- astasi s cas and 14 .positi hS,: -
RPN § kAT eapor e by e Frd s S duiR688 for cid
niddQeABtIastAsi s and 18 positive metastasis cases. The

nmedi an of the normalized expression intensities for

each probe set of the cases perforned by each operator

Was ,C : '5“3’5* s {on§#bfild i@ 8e8& more of
7'I [ neAaIFﬁL@gé ?geﬁglt ?Ogllfi}ﬁ}sn | cglﬁli%ng t%\g}tgbrt&ﬁer gﬁvvas no
thes\sgenpmlisted ini'Bebleassoci ated with operators. Figure 8

shows the results of Quantile normalization at probe

set level for correction of

8. A method as in 1 comprising evaluating the expression profiles of the 12 genes
listed in Table 5.
9. A method as in 8 wherein the evaluation of the expression of the 12 genes listed

in Table 5 is performed using a logistic regression model.
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experimental variations. cRNA sanples from six
different NPC specinens (I-VI) were divided into two
w@ooorssas2 and hybridized to two UL33- A GeneChi PGT/U82006/037203
different dates. The correlation of intensities of al
probe sets for human genes on Ul33- A GeneChi p was
performed for each case as shown in the figure. Upper
panel shows correlation of probe set intensities from
chp file without normalization. M dd]e panel shows
10.cor Aghethodas inf vplresdia adesit jcaredn seneraied basedon e LRPIFESion

oy T2 500 20 U S A T

scdé isespeRmdivdrth gkt fdistdnt etasfasial I human probe sets to a
previously established standard. The results show t hat
guantile normalization at probe set level is effective

11to gx%étﬁ&l aSX O HERG ?fediéﬁ% Alld R Sow WK BOdiktahithéth@isis is

el aboration, it is believed that one skilled in the
ar t [Rrababilitgiferdowivisk of distsai mgtagiasdlrT pt i en—qzﬁ.u_LLﬁze t he

og1t score

present invention to its fullest extend® ol owi ng

preferred specific enbodinents are, therefore, to be
12congtmethed assmmewledrmn ithd riskt of aistane metmstsis oesultingiftam Faid

of the _remai nder Q he d| Iosur

pregicsive 5a¢ sccompared yathy F g@lgp stagf e ?Ftasiezﬁj lalsgwnﬁ dndependent

pr m%méwhﬂhlevﬁﬁﬂiﬁﬁzﬁ& HEIeSsidd e 8QlatibAr t h uncorrect ed
degrees Cel sius_and, all Parts and percentages are

by Rrobahility den lewgisk o distant mefaptanislat ed h+—pﬁ§}gffed
aspects, this invention provides: 1. A Aet
whesseBgitngort fregeneiedokingited regtessien lagd%ieneaum 05 Tﬁb]lelzeﬁ@fl the

havi. n r eaI conpr|5|ng eval uati ng
ex?rﬁglcgﬁﬁf’ﬁé§ Bgﬁ‘eﬁ? éJS%P ?&}]gast one of the genes

listed in Tables 4 and 5in a sanple fron1sa|d

pati ent . A nethod as i evaI tin
ke oy 9o hen e R AEE8) U3kl B
botd o%‘s%‘& ﬂl&hc;rcg% Rvfor 13eh, theXRENPEk i88cdrét s 168 highi, R@ipectively,

eval uating the expression profiles of the 52 genes

andl indiee chid detTmished rsks4re disqpedan dheaghe Fisksis wprspd phingdeferminate.
eval uati on of the expression of the 52 genes listed in

b f d ' ly .
gty B U e BT AT I 9 9 e

specunen.

15. A method as in 1 wherein said expression profile is generated from mRNA

transcripts.

16. A nucleic acid microarray usefil for determining the risk of distant metastasis in a
patient having nasopharyngeal carcinoma consisting essentially of probes for determining
the expression profiles of (a) the 52 genes listed in Table 4, (b) the 12 genes listed in
Table 5, or (c) both said 52 and said 12 genes.

17. A collection in media or kit form consisting essentially of all 52 genes listed in

Table 4 and/or all 12 genes listed in Table 5; and/or a subset of said 52 genes or of said-
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5. Anethod as in 4 wherein logit scores are generated
for each of the nine gene clusters using the
WO e®pest4re regressi on nodel equati ons of Tabl BCWUSHBIN6/#$7203
nmethod as in 5 wherein a predictive rule for risk of
di stant netastasis is generated by a k-nearest
nei ghbors classifying nethod applied to said | ogit
scores for said nine gene clusters. 7. A nethod as in
1 conprising evaluating the expression profile of two
12 SéneBRE Bothf subks, iR egdn@se kiid tsebket heiigloffecte Br prdivting oigk of
.as in 1l conprishgggev Iuating tﬁetexpression profiles
distgnt mefastasss IPIRRPNPLYEERYCHHITRHPEE"™S- 9. A method as in 8
wherein the evaluation of the expression of the 12
genes listed in Table 5 is performed using a |logistic
regression nodel.10. A nmethod as in 9 wherein a | ogit
score is generated based on the expression profiles of
said 12 genes using the regression nodel equation of
Table 2 and said logit score is correlated with risk
of distant netastasis. 11. A nethod as in 10 wherein
predictive rule for lowrisk of distant netastasis is
[Probability for lowrisk of distant netastasis] =1 _
| + e -(logit score) 12. A nmethod as in 6 wherein the
risk of distant netastasis resulting fromsaid
predictive rule is conpared with the risk of distant
nmetastasis froma second i ndependent predictive rule
whi ch eval uates said risk using the equation
[Probability for lowrisk of distant netastasis] =1 +
e ~(logit score) wherein logit score is generated
usi ng the regression nodel equation of Table 2 and the
expression profiles of the 12 genes listed in Table 5.
13. A nethod as in 12 wherein when the risk of distant
netastasis determ ned fromboth of said nmethods is | ow
or high, then the risk is scored as | ow or high,
respectively, and when said determ ned risks are
di scordant, then the risk is scored as indeterm nate.
14. A nmethod as in 1 wherein said expression profile
is evaluated in an NPC tunor
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specinmen. 15. A nmethod as in 1 wherein said expression
profile is generated from nRNA transcripts. 16. A
woemressaornci d microarray useful for determ ni NRCT/082006/037203
risk of distant netastasis in a patient having
nasopharyngeal carci noma consisting essentially of
probes for detemiing the expression profiles of (a)
the 52 genes listed in Table 4, (b) the 12 genes
listed in Table 5, or (c) both said 52 and said 12
genes. 17. A collection in nedia or kit form
consi sting essentiallyiga%ﬁgJ B¢ genes listed in Table
4 and/or all 12 genes | In Table 5; and/or a
subset of said 52 genes or of saidl2 genes or both
subsets, in each case said subset being effective for
EX#&&RLEﬂlng ri sk of distant netastasis in

”aS [ HESE t ﬁﬁﬁ QAR pB@drhRatoh @Wﬁp@&;ﬁ&ﬁwﬁhlﬁflpnmary
ranscr pro |I|n was. performed on

NPOiobpinedspéns mYoIhqaspemeys RaPiSsBIEh P ISR Pl groups of

ok R G S TR R SHFS  GSABS i s

n=A) tWaiss tdr gistape arctstalis efter gnehﬂealthanr thaeerpenrs (ellaytup j(lory risk

, 47) di st ant t f
e

thurd_tg ltile 1defQet Ry E%s@cﬁ adat(hes PRES OBMEICIEtO chafoderrrgaxecb)q:)mssmn
trarlning t and one third to the test set.

51g18111\|ne$ \assseldtedrmlﬂy devclopeneat elodistant watastasis i iy Trnige fgt @=96)-
They égsrf o35S O?rg{ tp%(ﬁcstorgsﬁé}g | Afi@fedMid Bn Qﬁ&ﬁkﬁ&rﬁ@ ﬂést @bt of 42

asi's I1n the training set (n=96)
spedingmgver ed nDIecuIar predictors were valldated |n an

I ndependent teStﬁiiI of .42 specinens. Pati ent
Sel Batieny Selgstonand Tugor LISSUe ooy frozen bi opsy

S a"?ll 181y 283 Blob&Pdavhpldd FRYim Him Bﬁf&uﬁdlaﬂobﬁﬁ NBC$at1ents collected
col ectg

d bet 1992 d 200
et 942 st 200 e Borain hAnec R EpoRaipR st Yai-S8h Cancer
g&y %We?e Ndhbid %l‘ecotfaPRNkoéﬁfacm VerittépgifdraRd consents

med consents were obtai ned from al l
weirh’ibbt@mtad; fimndall petistsuahyl thastudyp ma@\p@ﬂrowyd bidhe institutional review

institutio r.evi ew boar WEL € In the
boady RSy 3f ﬁgé’ﬁgﬂ’éﬂwﬁrﬁéel?%ﬂsgc(f FT or%ll? 1% e{%g:fb gxﬁlﬁ ° 2
rerﬁzﬁﬂﬁ? 70%amplis SeHIPI &S sarﬂ;ﬂb&/m&ﬁ&ﬂ&ﬁﬁﬁ kteesfottewing @hma ofd were
ollow ng criteria and wer, had

selected for the study. The first selection cntenon called for patients who had not
developed distant metastasis and had been regularly followed up for three years or more
from the initial treatment. This group of patients (n=91) was designated as clinically low
risk for distant metastasis. The second selection criterion called for patients who either
had already developed distant metastasis at the time they received the first treatment or
developed distant disease within three years from the initial treatment. Distant metastases
were defined as metastases of NPC in lungs, bone, liver, kidneys, brain, and other
visceral organs. Metastases were confirmed histologically with fine needle aspiration or
core biopsy. This group of patients (n=47) was designated as clinically high risk for

distant metastasis.
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selected for the study. The first selection criterion
called for patients who had not devel oped di st ant
woredasssasl s and had been regularly foll owed upPdDDS2006/037203

three years or nore fromthe initial treatnment. This
group of patients (n=91) was designated as clinically

low risk for distant netastasis. The second sel ection
criterion called for patients who either had al ready

devel oped distant netastasis at the tine they received

t heTld bispsyt sapgileserlt pronarg é\m;{)ngpfgun ailssligihle @p@@%@ere collected
wi t hj . thr ears f
P BB AT AR 15 S o
the RBAFles [F3YDwerk boliveied betweah m?98aamﬂ 200 eA ges d(patlaits at the t1me of
or gans. Met ast ases_were confirne St 0| 0
diagnagis raeged o d hite A1 YEHS B}Cd wish & ‘gl‘lr%ﬁ?;n\g 45h years,
resfe%{lb%?tﬁftéﬂnﬂl@ dfﬁ?%sgseaﬁid%h%h%dw&% -, pﬁﬁéﬁ@d Wireltiegied bt cikding

stant netasjasis. The biopsy sanples. of prinmary
to tharinstsutionehprtdcols! i ik needisat anenths mgspedugdiqne & dgllow-up were

1995 .and,. & i3 ﬁé@?ed d 28 of
338504 SaD 2Bt 00 o ear TP Nl (RSB Rnt R nd 28
theWivereChl thecdli@kbalip thigie riskl @8fipa SthgRROAf NR@epatmhtSpW@q etmdgcted
at_the tine Qsis ranged from1l to 7 1 years
acogdingyorthe y%&ﬁ%ﬁﬂ %-mean of 44 and 45 years,
respectively. After initial diagnoses and staging

wor k- up, patients were treated according to the
i nsmRNA Tomsgrins PeafdiegS®dy 1. The nedian and the nean

dur %BfapﬁﬁAlo&/asf 19&151@&’1’1‘691 BLSES ﬁz&ﬂuﬁ[@u@mﬁ%g&@@iﬁg Trizol
respective During the follow up period, 29 atle@tl

reagemi(lamog@l @farlshaénméac@otdmg tgdhemprifagiiey’s msghctiong
St P
oo R R el A iy SNCHGLEDY ey

e%uuﬂty Jagtaaéesﬁmy\mmmmo tnd noay in &sﬂgﬂen‘t Rdo@Bioapalyzer

R S

|reN £ %m&ﬂmm@m feieh Gi0ed 10. o
ex%@&{&%k%%%sﬂ%ﬁﬁ%%@(Qtagen Val enci. a, eg@@ nd t

(7.8l l,tnyeawatsSlé)s E@b@@aatw tangets Qe RyGRATChEAR ¢ ing to
ent
B AT bR aRbOaE AgpAar o slopsenetis
GeR¥(0hi %Sﬂlt@iihe@ 2@,sz$ probe sdtify apdxiaratdRNES, 000 bgnin genki niber
(RI bet %A@gn 6.0 and

chitg PP B AP GBS AP i J5 TR o R web i

wsC At Hhdidx E%% Fa’r'ﬂa%)p BoitAg AlosbRRetatdsd DN A eds tymthesized
ymetr neChi ps. The U 33 A
from 8p1g of total RNA per sample. Biotin-labeled complementary RNA (cRNA) was

generated by in vitro transcription from cDNA. The cRNA was purified and chemically
fragmented before hybridization. A cocktail was prepared by combining the specific
amounts of fragmented cRNA, probe array controls, bovine serum albumin, and herring
sperm DNA according to the protocol of the manufacturer. The cRNA cocktail was
hybridized to oligonucleotide probes on the U133 A GeneChip for 16 hours at 45°C.
Immediately following hybridization, the hybridized probe array underwent an automated
washing and staining in an Affymetrix GeneChip fluidics station 400 using the protocol
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GeneChi p contai ned 22,238 probe sets for approximtely

13, 000 human genes. The characteristics of the array
wW@e@708830ent i onal and, e.g., detailed on the APETIEIN6/637203

web site (www. af fvmetri x. contf products/arrays .

Briefly, double stranded cDNA was synthesized from 8ng

of total RNA per sanple. Biotin-|abeled conplenentary

RNA (cRNA) was generated by in vitro transcription

from cDNA. The cRNA was purified and chemecally .
EulGRWENY eThepefior, & 15§ ArGaleChips wiere stamnsdlin an Afpetrix

pr epar ed bly%,{%%gbi ning the specific anounts of
GegeAdEY SRS , probe array controls, bovine serum

al bumi n, and herring sperm DNA according to the

protocol of the manufacturer. The cRNA cocktail was

hy bSeading edd Nerpiafigasinncofd¥icreray BBt on the UL33A

Genglhi iRdicahRbY Hyokdaling R a target

hyb |edf%§%§%%}ﬁ%%§%%%%ﬂf§§je robe array &gde%nt an s
trinddbd R e f WEHOh sigg ahel Affanetiin glequoarﬁmﬁmyw.rwte (MAS) 5.0

GeneChi p {1 yi dics_ station. 4 ot -
B
wellf bYdFRbicH SRABATIRY oA Gas s and mmTaus@causmgtha mopthod of quantile
No t t y .
nortawi’) B SHORC RGNS 76, BERT HeBODLGEAT s ooy

t A - fUPA WsehBOhib h@tALE Visat pringary NPC, 15
eStﬁq%g%a#r gy %ﬁgfa&i}?gﬁosr&?e (Mlgfg)n _5.8 sof tovvar e.lisThi%:ICy
nosedl edoghepmesali tssues rahs?} imstastatic aNPCh SegnUgeNed 1h%.464 of

U 33 | i i
Degruet 20, 20 st AR GaH LM ATHE P00k, o TRRIETRALPTE cach of
whmra{i‘@liﬂ%@?ia@é& bycfeféire _fnelfeﬂT Eﬂ)tlhert aﬂgla;wdla} qdjla_ilt)r measares iof H133A
nornall zatl on was revi ou e | S : ur »
GenelBiop detrjelngroie BeRosRECSh et Tbnels Greerbl 4 prosey (621

Crnent? 1 RRSRRHAE AT 3t iSSU@PEB0. B3 mean + SD). Both
S'ér:le%f %nnse%‘gtirb?ﬁmp o6 USSN 11/ 015, 764 of Decenmber 20,

paRfRtranupditddeod 29aral qualiy ehthe gamplgpand aspaysent i r e
contents of each of which are .incorporated by
reference herein. Qther additional quality measures of
U133A GeneChi p data include the percentage of genes
that were detectible as "present” (52.1 5.8 % nean

EXMPIFH t he ratio of GAPDH 3' to 5 (0.96 0.18, mean

SD) st RRtiRaIPREAYES S Patiupported good overal | quality of
t he sanpll es and assays. EXAVPLE p St ati%t' cal A.nglgy? s
Thefprdessof statistical analyses employed is summarized and depicted in Fig: I.

Division of Samples into Training and Test Sets.

Tn 138 NPC cases included in our study, 91 cases did not develop any distant
metastasis after initiation of the first treatment and were followed for more than three
years. These 91 cases were classified as clinically low risk for distant metastasis. In the
remaining 47 cases, all developed distant metastasis at the time of the first treatment or
within three years after initiation of the first treatment. They were classified as clinically
high risk for distant metastasis. The average interval between the first diagnosis date and
the first treatment date for all patients was 20 + 51 days (mean =+ SD). Two thirds of
patients of each risk group were assigned randomly using SAS software (version 9.1) to
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The process of statistical anal yses enployed is

sunmari zed and depicted in Fig. 1. Division of Sanples
WO ni0o/0384e2 ni ng and Test Sets. In 138 NPC casesPCTUb20dea37203

in our study, 91 cases did not devel op any di st ant

metastasis after initiation of the first treatnent and

were followed for nore than three years. These 91

cases were classified as clinically low risk for

di stant nmetastasis. In the remaining 47 cases, all ]
the GedleopedSASsoinwhrene bagtablki froratS A bstifuteelnef, Garg NG.) sh third

treatment ar within three,vears after inhtiat] f :
of pagignts ivya§tas§1g1éa\§ft fr?eth? .tesgﬁ%yA&%%ngn%rﬁ Z%f:l?)?/i ﬁ]esl(lj( %aglteﬁtg Nyad stratified
accSididd 16 &chderhigah<fahg b 4Eard), $99NAICC BSVESige. (1 1T vs. [T and

average interval between the first_ diagnosis date and. d
IV); led ffplew-upr dmtirants ged & for years)- pHeh afkspafigats Jyere sratifie

days (rmean; SD)L. TWertdiddsnafl uRRt beRt holirfagbathb®k to th
acc%r%gpg?/ve%’%gdeg'ss Gned raﬁ%ggmsaﬁgug#%gﬁgAs sof t war e ° . °
devblopmshiost dstdnt ntetitstasis (£ andr AFysas). ThaaSveso b loar wsk and 34 high

..available from SAS Institute,,nc. . , t D
riskogasesin; ‘:lé‘ﬁ (R, Seés%‘}dgtﬁ?& Yg© tZE g"?‘”eré%@gt @%&?ﬂ?&% lﬁ{sdm the
indQenb QW tést S. PRI ﬁlﬁ?@‘ﬁdm?eess bétabiples dvere aaridvoiged throughout the
gender, age (< and > 45years), 1997 AJCC TNM stage (!

traipimg pracesss. |11 and 1V), and foll ow up duration (< and
> 4.5 years). High risk patients were stratified
according to gender, age, TNM stage, and tine fromthe
f i rSdledtionaif Gents fov Anatysthevel opnent of di stant

t ast asi < > 1.5 . ; , ' :
08y Wogh 57 St Teh RHEPRY el fedn Bbient Y I Bfncrix
MASH.® s Bviroh il P@RSngdlds biddinding she testses samplehiwere selected for
snalisre TRSaPRLEY 8% LOREUBHEUD FHBLTRa Fgrsiitoaid O Backhene
Wasisﬁ}s? Eﬁdlii%fl%& KRASEWADs BRMeMwdes tKlow MG high ik \Wrdups using

el r expression determned as "present” by Affynmetrix

GedAStiked Phaintred: Bsifiwane (Pradictivediagems Sexwatr ity lvdamyestnada).

set s |l es were.sel ec f O Jrel s
eI SGRA RIFE F19) S FRNardr PSS ee SEq AP TR Sudy
by BRGHIFeEHRIAGSmApsT(SOMIataE(GdnyL itk ek ainunaf Siseftwers).

between the | ow and the high risk groups using

CeneLinker Platinum 4.5 software (Predictive Patterns

Sof &Rk Qmalydfs- - | nverary, Canada). Seven hundred and

ni nety el ght genes with g val ues <0.05 were sel ected .
f or Thei79Beenest ety anglyeere by SOMolhapremeerimsgsior analysis

mcﬁﬁg{l] S%}i%l%{c]nell‘{a}r) kgeerﬁesE) | Bl M brrdatist R EtanceMetric, and map
dimension of 2 (height) x3 (width). For reference vector and algorithm properties, the
default values were used. The choice of 2x3 dimension was guided by hierachical
clustering of 798 genes on the training set cases (Fig. 2). This approach offered an
objective means to select a map dimension for SOM analysis. All 798 genes were

therefore grouped into six different SOM clusters (I to VI).
Genes in each SOM cluster were further selected by binary forward logistic

regression using SPSS 9.0 software (SPSS, Inc., Chicago, llinois). Entry and removal p

values for forward logistic regression were <0.05 and >0.1, respectively. After logistic
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The 798 genes were anal yzed by SOM The paraneters set

for SOM anal ysis included orientation by genes,
w@e@rmssaororrel ati on for distance nmetric, and P@&pPUS2006/037203

di mension of 2 (height) x3 (wdth). For reference

vector and al gorithm properties, the default val ues

were used. The choice of 2x3 di nension was gui ded by

hi erachi cal clustering of 798 genes on the training

set cases (Fig. 2). This approach offered an objective
TegBAGS atidlysis techurabarnpf th Eens a@tectedrﬁmﬂwaﬂwre I, Xj gnd VI

Werze,(gg?/pcq%ag’its @qu\ggqteqv%]tyocgﬂnge?eéh%é ?rhwég %ﬁco@ %] fht sbﬂ] Elusters I
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u3|ng PS ware (SPSS, In

analyisisi wisi peyforiged ey gem of & elustefs\laﬁhe@ %r%gﬁgaa?talar {hbe resulting
nmﬂre?l%sg ttlhg éﬁalg%c ?@?ﬂeg th HE'SOM Qlulgt'érsaiadF el TIIh S8 RS Qﬂd PWJ \Mere 9,

egression anal ysi's, the nunbers of
5, g;enegmse,lre@wﬁzety ThusS@erewerst5@rgsnds|in ninegi{M\glusipes- e 6
and 5, respectively. Conplete separation was
encounter ed for SOM clusters |, TTT and IV during

| 00f sthbBsHiRGH: 88 PrfictRR M ¥hbas Subsequent | v, t wo

di nensi ona anal ysi s was perforﬂ§% ene%h C“ﬂ ¢

cl uiwe rvedictivg megheds ifer, 1dsapiedioe . ePa}ﬁé S“gh °
deveg n:} st(a)ﬁI ﬁb@tg?t%gg %fee& Vggh%a Tﬁ‘e Eﬂ;@ @%d%ééﬂia@écﬁoﬂ 60 genes

were 9, 4,
in #i86 BOM iclisteys. Amgeassmmmodelwmseesebh@@defgr the g@}l@ﬁeof@@xh cluster.

| ust tablish d
Thi eQRAIGE o0 ST RO BPORdBHOTE TR e T o RpCTRae i Remerted
frotd %a@% FQLQJIEEO% &'&_‘?X@Fyfs&ﬁﬁ? ’D]ﬁt{ Iﬁ.g% Higﬁtsedérbs foe teactt sum@ée mehetraining
establ I she erTiIrs et no S Dase
L R I R e
Ehe d utsﬁlg K& ggftwﬁ‘@o'?(”%ﬂ% 81, 37561 eAdR0Ividste Sdpafistittested by

ression no s [isted in'Table 1. A Ioglt scor;
usmgshegmmgtseu Leavermneach cleemmhdehon wes equsiugted o R testedr yalue

ni ne t scores f
of \]A% B%Vfi]@g bes(t (5658%\?8?06 g ﬁal%%‘feé (%Llﬁv keJéF I\J/Fﬁd;{t)loﬁ'aﬁ& Qs Sdsen for
rgﬁayﬁﬁhdﬂ@aghbors (k-NN) cIaSS|fy|ng nethod usi ng
AS 9.0 software " al ues of_ 1,
sepdbasetopd peadiciye Wﬂ\g% ‘ﬁuﬁ fared o7 é? ﬁF]ﬁéﬁ %gf'edqgmmol ¥ geftes in
gﬁ%ﬁﬁe&leiﬁﬁ&r $§§S atdodad besvenates S0MNCRRrs dihgenes showed
va

10 gave the best result accordlzg
comphtce sepaeationt durings ogisdit | iaIerHn avith ferevard selestiono pnalysis. The

edi ct V met b L\ fesBBiBOJONRSusters. In
re%&% @bggﬁﬂ‘e °t§1éthggug& &l Ir?igd\l/(gg}é?’lra glr%%ggﬁééenes n
order to identify genes of which SOM cluster could be reliably used for prediction, gene

selection was conducted from each SOM cluster by binary forward logistic regression
(SPSS 9.0 software) using the training set cases and the selection of genes was stopped
right before encountering complete separation. The selected genes from each cluster were
used to derive a logit score which was used to estimate the probability. Probability
greater than 0.5 was assigned to low risk for distant metastasis, and probability less than
0.5 was assigned to high risk for distant metastasis. The results showed that 12 genes
selected from the SOM cluster I produced the best results using the cases in the training
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the original SOMcluster |. As nentioned above, three
SOM cl usters of genes showed conpl ete separation
wa@lenor708g4bngi stic regression with forward sel ecP€DIS2006/037203
anal ysis. The results suggested potential high
predictive val ue of genes of these three SOM cl usters.
In order to identify genes of which SOM cluster coul d
be reliably used for prediction, gene selection was
conducted from each SOM cluster by binary forward
set.| 0@ egtiatonr Efghegieasiol SR88 Wisél swfhevidr gpeubmghe OM cluster I
. trainin% set cases and the selection of genes was
1S$RW%$%EFF? ht before encountering conplete separation
The sel ected genes fromeach cluster were used to
derive a logit score which was used to estimate the
pr cbmtvivial ApalyPisobabi | ity greater than 0.5 was assi gned
to Jowri. . _ . " Meior
| sl et 3 SR BRMRRS RverP iRl TREBY Hiptn M
logRilaRbasing SARS.0 afhars Sindwadvashdefing® ag deedirafisindretveeen the

fromthe | uster |, produced bes e S|
ek 0T S e B NS G b B i,
Mel-8Q58 5%k Qrvivd &as kRESEH atht Rratidndenesenfthe egineinSaMe of the
cluster | is shown in Table 2. Survi.yval al ysis

firshireaimeriging the date efifhe Bk diglant RelRgASSfag8PY ses wer e
carried out by Kaplan-Meier |log rank test using SAS
9.0 software. Survival was defined as the duration
bet ween the begi nning date of the first treatnent and
t he followup date or the date of death.

EXWQﬁggﬁ s-free survival was defined as the duration
bet peamsidagndieg nni ng date of the first treatment and

the date of the first distant tastasi s.di ed.

EXANPRESYT, RS DIoC s A 5 A i e R g paents
i | i 8RS atHedstQPrediior Wad bed 6n &1
mgﬁ?% éﬁovgﬁg ovéer%laggmgfgﬁ Sadggg]@%étifd%ga%iiest Sét;i{re net astasis. The
gerfels irshinp diftrent o7lf ovganibiag atkpo plusigrsgad & &-1agrest prighbors

di.ffere f organi zin | ust ot
clagityurggtod dng nsra il R i ieRe g Aosist
reghdsidh &lodel. Both hahed wite dZorgeypediatice for blogt Stdreal to distant

regressi on nodel . Botq_ tggfs re strongl I .
mefpiaeis 684 ShOTt QieradkurpIvalif e JIHePesIent (StiaRt 1HE b YaLplhageuracies
ofﬁtﬁg n?e%]ﬁfdg a&\é@s’éﬁﬂ thS WdkhMkntitBst iR alR MRRESTIB AL 16%]

set. e

overal | accuracies of both net hods assessed
respectivhly. Wide pethduerdictivesnetiasis weaseambipgds thyassiaey Wevincreased

to 85%. The estimated hazard ratio for distant metastasis in the group of high ﬁsk

signature, as compared with the group of low risk signature, was 11.1 (95% confidence
: interval 2.4 to 52.4 , p=0.002).

Characteristics of the Patients

To identify gene signatures for prediction of NPC patients at high or low risk of
developing distant metastasis with poor or good overall survival, a supervised analysis
was conducted between two groups of clinically well defined NPC patients. It is well
recognized that NPC patients who did not develop distant metastasis within three years

after the initial treatment had good long term metastasis-free and overall survival 3 By
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respectively. \Wen both predictive nethods were
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ninety ei ght genes show ng significant
the 798 chosen genes The results showed six major gene clusters (Fig. 2). On the basis of

the hierachical clustering result, a map dimension of 2x3 was chosen for SOM analysis.
Most genes in eacﬂ SOM cluster aggregated together and were in parallel with the gene
clusters generated by hierachical clustering.

The genes in each of the six SOM clusters were further analyzed by logistic
regression with forward selection for the low and the high risk cases in the training set.
Three SOM clusters of genes showed the problem of complete separation. The genes in
each of these three clusters were further analyzed by SOM for two sub-clusters. A total of

52 genes were selected from nine SOM clusters and used to develop a predictive model
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hi gh (n=13) risk for
regresgsmn analys1)s from genes in the SOM cluster 1. The equations used to calculate the

probability of low risk for distant metastasis are summarized in Table 2. The 12 genes are
listed in Table 5. When the 12-genes predictive rule was applied to the independent test
set cases (n=42), the sensitivity, the specificity and the overall accuracy for prediction of
high metastatic risk were 85% (11/13), 72% (21/29) and 76% (32/42), respectively. For
the 12-genes predictor, Fisher’s exact test for association (p=0.0008) confirmed similar
robustness like the 52-gene predictor. The estimated hazard ratios between the predicted
high risk and the predicted low risk signature groups for distant metastasis and shorter
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di stant netastasis were conpared for their

net astasi s-free and overall survival, patients
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EXAMPLE VII

Comparison of Survival Between stage III and IV NPC patients |

In order to learn the potential clinical impact of the established predictive
methods, clinical data of 133 stage III and 82 stage IVa and IVb (IVa/b) NPC patients
were collected. Among these patients, only 90 were part of the above mRNA transcript
profiling study. All patients had been treated and regularly followed up according to
institutional protocols®! between 1997 and 2003. The patients of TNM stage III or IVa/b
were further divided into two groups according to the subsequent development of distant
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The estimated hazard rati os between the high risk and
the low risk signature groups for distant netastasis
w@nw7os830t er overall survival were 11.1 (p=0. 0PRT/USHV6/037203
confidence interval 2.4-52.4) and 8.5 (p=0.009, 95%
confidence interval 1.7-42.8), respectively. Survival
anal yses of the cases predicted as |low risk, high risk
and ~“determ nate reveal ed that high risk cases had
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contrast, stage Ill (n=106) or IVa/b (n=47) patients
wi t hout devel opnent of di stant netastases had nuch
better overall survival than those patients with
di stant netastasis (Fig. 6). The results indicated
that there were two diverse groups in stage Il or |Va
patients. One group had I ow risk of devel oping di stant
nmet astasi s and good clinical outcone. The other
devel oped distant netastasis within three years after
the initial treatnent and had poor survival outcone
(Fig. 6). These findings support that accurate
predi ction of patients who are at high risk of
devel opi ng di stant netastases not only has inportant
prognostic inplication, but also provides a neans to
sel ect appropriate patients
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for testing new therapeutic nodalities to inprove |ong

termtreat ment outcone. References 1. Lo, WK, To,
w(K2(07/0884buang, D. P. Focus on nasopharyngeal carPCI/ns2uves/037203

Cancer Cell 5, 423-428 (2004). 2. Altun, M et al.

Undi fferenti ated nasopharyngeal cancer (UCNT): current

di agnostic and therapeutic aspects. Int. J. Radiat.

Oncol . Biol. Phys. 32:859-877 (1995). 3. Young, L.S &

Ri skinson, A B. Epsein-Barr virus: 40 years on. Nature
Refererfégegcer 4:757-768 (2004). 4. Cohen, J.I.

Epstein-Barr virus infection. New Eng J Med 343,

57 200 i RSB SR i
%\‘j@élgﬂr'???ér‘*@8mn)6 Ho, J. Nasopharyngel carcinona.
2 Mo B o DRaEranE ] Pt by e oA UERV D SRASE

7 4@ R6noéRBand iR dpeutic @spetid, nMIR adlatHORER I BiON Phigs. B2:859-877
Nasopharyngeal cancer. In: Schottenfield D, Frauneni

JF,(189%. Cancer epi demiol ogy and prevention. 2nd ed.
Eewgg@n%L RfstinsdH % B PE s%?n ﬁgg@n’u@% r#:%‘s ofl: NafiBéRev

sophar yngeal ancer epl derfi ol ogy,
St aQarvgr 4a15@-768 €2004EnNt . Sem n. Oncol. 21:382-397

1994) . Vi k B
o 2 b SR o FVARLOGH 8o on,
%‘ teg, mide aNla H&yr%éﬁgearcﬁn&ﬁzﬁ “Epi@n{id 98 nd Diktariiliagors pp. 39-

S. C Naso cancer: a review of 1605 paatients
treﬁéﬂon @aq 9)\Mth cobalt 60. Int. J. Radiat.

%10 ;T %a%%ha.ﬁ;&%é@]% ca@cﬁﬂ’&ﬁa 4&3 (AR8DRes 155 5@?(1@72f B.

>*Carcl e nasop arynx treated
ﬁadh’em tSe&aq:qwéiyoEeInm@r ofi maligngntgimgisgn @.hmepmt@mcars? 425-
andg;éu gﬁva Radi ot her. Oncol. 43:53-61 (1997). 13.
Per et al. Carcinonma of the nasopharynx;

facarg.@fd eehddenpBE) MAssophariiigeal cancer. In: Schottenfield D,
Fraumeni JF, eds. Cancer epidemiology and prevention. 27 ed, New York:
Oxford Univ. Press 1996: 603-18.

9. Fandi, A. et al. Nasopharyngeal cancer: epidemiology, staging, and treatment.
Semin. Oncol. 21:382-397 (1994).

10. Vikram, B, et al. Patterns of failure in carcinoma of the nasopharynx: failure at
distant sites. Head Neck Surg. 8:276-279 (1986).

11. Hung, S.C. Nasopharyngeal cancer: a review of 1605 paatients treated radically
with cobalt 60. Int. J. Radiat. Oncol. Biol. Phys. 6:401-407 (1980).

12. Geara, F.B. etal. Carcinoma of the nasopharynx treated by radiotheraly alone:
determinants of distant metastasis and survival. Radiother. Oncol. 43:53-61
(1997).

13. Perez, C.A. et al. Carcinoma of the nasopharynx; factors affecting prognosis. Int.
J. Radiat. Oncol. Biol. Phys.23:271-280 (1992).

14. Lee, A.-W.M. et al. Retrospective analysis of 5037 patients with nasopharyngeal
carcinoma treated during 1976-1985: overall survival and patterns of failure. Int.

J. Radiat. Oncol. Biol. Phys. 23:261-270 (1992).

45



J. Radiat. Oncol. Biol. Phys.23:271-280 (1992). 14.
Lee, AWM et al. Retrospective analysis of 5037
W@2107/088482 Wi t h nasophar yngeal carci noma treat eBCTHUS1006037203

1976-1985: overall survival and patterns of failure,

hit. J. Radiat. Oncol. Biol. Phys. 23:261-270

(1992).15. Agulnk, M & Siu, L.L. State-of-the-art

managenent of nasopharyngeal carcinoma: current and

future directions. Br. J . Cancer 92:799-806 (2005).

]lgd Aglﬂﬁﬂ?}vﬁ i Fiu,]B,Lf. &ﬁmﬁ-ﬁae% mBurgemedt, ofaasopharyTpesl

addi ti.onal val ue chepot her a r adLotheLAaPY -4

ORI oTRR TR i SOy OB ch L ahatoe 0g 506 (265).
Fﬁa-n%@e&i%ém 1REmAe OIitsdvest ;1 Tiey Alditional vhld dfthéhettrapy
04; 22: 4604-'4612. 17. Chang, J. T-C et al. )

Nastophdipthegon in loazlbi qq]@pm;egpg@phgyggpal carcinoma: a meta-analysis of

9180Ff I, Lior [ epsstBN t onogr aphy.
[ 1 SRR RE, CORPORIT DDA SRUERIBY 07 (2005)
18. CRereoll, T-CMt ak INaabphaiyiged whminopwr staging y 80Ky man

breast tunours. Nat.ure 406:747- 752 ( w119 .

Al i JupredeoRxelugase pRsiyRn eTpISHoR t‘iﬂ&‘?gr@%‘yaﬁ‘%%é‘?l%tn Opeqly Biol.

of pllil}fsf 380l F0gq26el | | ynphoma identified by gene

expression profiling. Nature 2001; 405: 503-51 20.
iﬁ? £406:747-

KiSaRergy, G eyd, Maleqydar pRytraiis ofhumen breast fUmaoHrs- QYptuf

di a?g%o?bb@) predi ction of cancers using gene expression
profiting and artificial neural networks. Nature Med
200Alizateh 234, Fi€n MB, Dijis BE;j eftal. Distihgtkyres of diffuse langs Bwell

M et al. lLdentifying distinct e Yeyan

car 24 qnﬂg\egfl'ﬁ%g%lgreggvgﬁloq\glﬁﬁﬁggcgﬁ@eﬁggg 881503511,
3. @?@ﬁ-WQiZJS, Ritgkit Mgaral.LC%a@lﬁﬂmfon lind Eliaghcﬁs}fie pregiictiah .of

Use of gene-expression profiling ta jdenti

P OGATSETSUSINg GBRY GPESSOR AToXiing @nge%l%@laﬁ%%f%}il%“’f"éhi e

Ne ﬁgzoal.bfg,eb_ g4, 350: 1605-1615. 23. van't Veer LJ,

Dai H, “'van te Vijver M), et al: Gene expression :
@10 Diyksiey LpTykijat ', KirihoifsaM, etialc ddratififing digtrat clagses ef bladder
Nat ure 2002;41 5: 530-53 24 OM.gakoge Tamayo P,
GaaSTRBEBR URRE BECQirass; Jgfde 98%%@5’% n9t%|r-9 al nervous

905 BRMn@ B, \vshakr K UBRitre, el diswofigaseekpoessige peofiling to identify
expression. Nature

prognostic subclasses in adult acute myeloid leukemia. New EngJ Med
2004;350:1605-1615.
23 van't Veer LJ, Dai H, van de Vijver MJ, et al: Gene expression profiling predicts

clinical outcome of breast cancer. Nature 2002;415:530-536.

24. Pomeroy SL, Tamayo P, Gaasenbeek M, et al. Prediction of central nervous
system embryonal tumour outcome based on gene expression. Nature
2002;415:436-442.

25. Shipp MA, Ross KN, Tamayo P, et al. Diffuse large B-cell lymphoma outcome
prediction by gene-expression profiling and supervised machine learning. Nature
Med 2002;8:68-74.

26. Rosenwald A, Wright G, Chan WC, et al. The use of molecular profiling to
predict survival after chemotherapy for diffuse large B-cell lymphoma. New Eng
T Med 2002;346:1937-1947.

46



2002; 41 5:436-442. 25. Shipp MA, Ross KN, Tamayo P, et
al. Diffuse large B-cell |ynphona outcone prediction
Wwhgoogessaeexpressi on profiling and supervi sed neCHUS206/037203
I earning. Nature Med 2002; 8:68-74. 26. Rosenwal d A,
Wight G Chan WC, et al. The use of nolecul ar
profiling to predict survival after chenotherapy for
di ffuse large B-cell |ynphona. New Eng J Med 2002; 346:
1937-1947.27. Huang E, Cheng SH, Dressman H, et al.
?énﬁumggﬂ, &3shg AHpPediraroHsetel. (Gsne gEpressignauedieigrscspscast
ancet 2003; 361: 1590-1596. . ers M mmans W,
St eFAnger O@%og}e: ]L@%eggg%?@s‘lsléghlsg?bf iles S?r/edi ct
28 !m#ra-g &1, R IVE, Staspend eGéme expradnpmiilespaaticticanplete
and Tl uorouracil, doxorubici r] a?d clo hof, ham de.
c hepashalegia pppense i Bepadiuyay paghitaxy @drc ﬁ“‘&iﬁ 8f* ’%ﬁﬁ%?l icin, and
ﬁlz . é%:?oi:ﬁo%%%ﬁﬁde%%em%%ﬁa Ptd brbast é&1cBe ldm, Orfe8BL 04 12D 84-

Ing gene expression profiling to

di f22%3enti at e beni gn versus malignant thyroid runors.

ncer R 04: 64; 2898- _ .y _ _
S i A e
di agiffefdngatebehigapirsnodaigeitahjaii enbror@gucenRas20néad:28983-

and_neck squaanous cell carcinoma. Nature Genetics
200%7037: 182- 186. 31. Cheng SH, Tsai SYC, Yen KL, et

. RBEAGNAS W Ess3l OFAT KRGS 10fet BRRARAPFAAGERSENE Giagnos
venous pl exus and marrow %ﬁvolevenent ; ggt eﬂflﬁgl RPRE Giagnosis

| anaifimiph nofle ietastesis frami nsinary heasang @egk gqupamous cell carcinoma.

nas ar yngeay gagtely Int J Radiat Oncol Biol Phys

200@?@1? %%%%%@rsﬁf%g@& ad BM Irizarry RA Ast rang

I':*_ﬁ. ﬁhcér@ SI—_I,fT@DiSfFI@r YsmFLpét ah Progrostzadigwficanee hbpaafharyngeal
g ensity i gonucl eoti de arr at.a based. on

U s PRARE B P BT b e b BRE O o

33. dis&nifti¥n @F@at%@MIIﬁ_&hsépﬂéryn@&al@hrcith@am RiadiaeSubdl Biol

for nasophar%n eal crcinoma in the nodern era: the

honBhyoRd0EXéY6-¢ce. I nt J Radiat Oncol Biol
32. Bolstad BM, Irizarry RA, Astrand M, et al. A comparison of normalization

methods for high density oligonucleotide array data based on variafice and bias.
Bioinformatics 2003;19:185-193.

33, Lee AWM, Sze WM, Au JSK, et al. Treatment results for nasopharyngeal
crcinoma in the modern era: the hong Kong Experience. Int J Radiat Oncol Biol
Phys 2005;61:1107-1116.

34. Yokota S, Yamamoto Y, Shimizu K, et al. Increased expression of cytosolic
chaperonin CCT in human hepatocellular and colonic carcinoma. Cell Stress
Chaperones 2001;6:345-350.

35, LiuH, LiJ & Wong L. Use of extreme patient samples for outcome prediction
from gene expression data. Bioinformatics 2005;21:3377-3384.

36. Simon R, Radmacher MD, Dobbin K, et al. Pitfalls in the use of DNA
microarray data for diagnostic and prognostic classification. JNCI2003;95:14-
18.

47



Phys 2005; 61: 1107-1 116. 34. Yokota S, Yamanoto Y,

Shimzu K, et al. Increased expression of cytosolic
waeb@pmessani n CCT in human hepat ocel | ul ar and coPONUL2006/037203

carci noma. Cell Stress Chaperones 2001; 6: 345- 350. 35.

LiuH Li J &Wng L. Use of extrene patient sanples

for outcone prediction from gene expression data.

Bi oi nformati cs 2005; 21: 3377-3384. 36. Sinon R,

Radmacher NMD, Dobbin K, et al. Pitfalls in the use of

mAChm%dpqeéEﬂ d4P6, E6Tld ChamBah, Chen (. Pogagdh: ¢lou CK,

cl a§€é !}%atrkﬁ%}{l% %a’_f?(%as]gléln &%@s’t%};las%ﬂic&ct&@fand
CK, pSkeetic Enuicgidbulib.redptof geren iri ladsolehapyr@sh aarrimfma. Head
ost eohl - e'ficfactor 2 and polyneric
|ﬁﬁ§ﬁ§§a§@%§gﬁ% eceptor genes in gasgpharyngeal

CHR[ EhHOW WXQKUW 2z, R8s CPAD , Ll QZ, H
Tjé FXI e Llﬂggﬁ o S RgngCP Deng )g(ngNLil u (%Z s

Hu aﬁéi EHK, Pingy &j( ngTQieemB)nmg thq:;g@%‘p]egp}eﬁ @f $qRRe genes
pos ggsﬁélgte{l %ﬁl%agéﬁ gﬂgeag ERER0AE SEA %%al\%%ﬁased detection.

nasophar yngea noma usi ng mc oarr ay-based
det Actai Bmchlm:Blap]BrscBiin (Shan@iappPYS fSugﬁ?(Shé‘Hgﬁal ). 2005

401 1L B) Bt bt B A Rl B, e

XY, LShanB %uaﬁa{@, ShamJS, Bang Wiy H\Mlﬁmmﬂ)‘poﬁv Al
Zabar ovsky ER _Tsao SW St anbri dge EJ, Lunrq ;EY
iecandidag

i s Zabapisky FRe Tsamd\Ys Stubidesdd obimgMe- FH Y

ex I
b B0t bl Fs RS (! B BARCARARA mA Rl IR peryngcl

B, Mear¥inoith a@nd®gené. 2005 JhnZShﬁpuS ah@drd pint]lzhou M Zhu

i A B S ¥ ety bl A, o 200, i

nasguhanyHe SR ILi XpHiul®|Li @. Identficeionrnd tiskubispedific padek jn

expressed genes .in nasophary eal arci no by .
supﬁ@@@harwgeéhmlﬁhah%lutwew%ﬁ} gﬁf%&@ QSﬁXPJﬁ%ﬁn%Eﬁ%S m

3 8( F]?Qg%ﬁ%nogegjﬁb?&nd%ﬁ Wﬁﬁomﬁﬁtw%dgﬁﬁ%% and CgDaI;I/A
SG, nfrogtesy. D&endaébrcalosanamﬁancégéo@ Sep;38(1):80-90.

41. Guo X, Lui WO, Qian CN, Chen JD, Gray SG, Rhodes D, Haab B, Stanbridge E,
Wang H, Hong MH, Min HQ, Larsson C, Teh BT. Identifying cancer-related
genes in nasopharyngeal carcinoma cell lines using DNA and mRNA expression
profiling analyses. Int J Oncol. 2002 Dec;21(6):1197-204.

42. Hui AB, Lo KW, Teo PM, To KF, Huang DP. Genome wide detection of
oncogene amplifications in nasopharyngeal carcinoma by array based
comparative genomic hybridization. Int J Oncol. 2002 Mar;20(3):467-73.

43. Soo R, Putti T, Tao Q, Goh BC, Lee KH, Kwok-Seng L, Tan L, Hsich WS.
Overexpression of cyclooxygenase-2 in nasopharyngeal carcinoma and
association with epidermal growth factor receptor expression. Arch Otolaryngol
Head Neck Surg. 2005 Feb;131(2):147-52

44. Lee SW, Cho KJ, Park JH, Kim SY, Nam SY, Lee BJ, Kim SB, Choi SH; Kim
JH, Ahn SD, Shin SS, Choi EK, Yu E. Expressions of Ku70 and DNA-PKcs as

48



Wang H, Hong MH, M n HQ Larsson C, Teh BT.

I dentifying cancer-rel ated genes i n nasopharyngea
w@anciossana cell |ines using DNA and mRNA expr eBGT/082006/037203

profiling analyses. Int J Oncol. 2002 Dec; 21(6): |

197-204. 42. Hui AB, Lo KW Teo PM To KF, Huang DP

Cenone w de detection of oncogene anplifications in

nasopharyngeal carcinona by array based conparative

genom ¢ hybridization. Int J Oncol. 2002 Mar;

20(BpguBilc tdicanss ofdoeal Ronira) in nasyphayyrged carsipprpe, Inf LRadiat

K\ | Q/erexpre33| on of
cyc??)%@%oﬁ{g‘geIzgog—gﬂﬁgé%gﬁ ﬁg}}ﬁd car ci nona and
as SVEIBE, iPebn WC o &M, ébee BaModiiWihan iCAdt e Sy EeePl¥ipfohnson PJ,
expression. Arch o ng Head Neck Su 20Q5 Feb:. .
131¢ban A7 Prognosiic sjs ‘é%(i R EEERe T - rﬁ%%\?m%’&%em’
SY, d BRI edbbtoriBteBexptdtiion S5,
Ch0|IJT&I&H&JYETOiéﬂﬁ%x&%rr éﬁ?gﬁ? of Ku70 atmﬁh X xpﬁﬁ o

as pumstiffierentiaed maqmbar}@ggal@arcm@w-a@m?@we Iswdy " Flead Neck:
nas inoma. Int J Radi at Oncol Bi ol
Phyw%ggﬁ%gﬁﬁzg(& 1451-7. 45. Ma BB, Poon TC, To
KB, Fatte TB, Dids FEKLuﬂ]RA Riigerdion 3, deT%@GMVBaﬂmhmé@ﬂ @gncalves
Chan_AT. Pro tic si nIfIC ce of, tuno

angtBdenepw tl?( ackoFs LM fB?SSPlharyrgﬁ?loc BTG m%;r%I h

facHey Plegd NOGEISIHERR)03GEEITON): TUGL el N expr essi on
in undifferentiated nasopharwgeal carci nona- a

pToBipiee TRxdin il d5ai Sllediaiandék S Aeqosbifutizg ctivgtion of
46. SE@YT% a5d §%T?‘£§1‘r t mlthgﬁlaﬁﬁty & 955 HARMgdal c8RindBna and

osa ves FB Jr.” Prognost’iCc factors
an dc@teﬂalezmm}ﬁ betten asgposs. yBigkeGincea 200 hbwa 1;8a¢2 344-9.

ekl RSN RSU . G b et

Co n?ﬁlbﬂg‘@P VRhasohiPJ APlafha BpstethABar eingk IIVATdiresiduad disedse
in the majority of nasopharyngeal car Ci noma and

cor afraadiethajep s apdidiersyfiaigh gasopharpnees! qaxgipypa. byt Cancer
Jul h%éﬁ@@iﬁw%% i'}16i34_90han AT, Lo YM Zee B, Chan

euh M F, Lai M S, Huan
J@hh@oTnNEcholaE’J ’E\ssmaHprméS)ﬁ Patet N, Vai IJIQ ﬁqngé\ﬁ& Lo 3% Gai NJ,

ﬁ Iaz @Eﬂ grcf,‘f gglilos Q Flgp.ﬁ% oj b%fapt\ #ﬂ?{}if 4" %ﬁfeﬁh@g indices in

patients with nasopharyngeal carcinoma. Ai Zheng. 2002 Jun;21(6):644-50.

50. Rubio L, Burgos JS, Lopez-Guerrero JA, Morera C, Vera-Sempere FJ.
Expression of p53 protein and tumor angiogenesis as prognostic factors in
nasopharyngeal carcinoma patients. Pathol Res Pract. 2002;198(2):97-102.

51. Fujii M, Yamashita T, Ishiguro R, Tashiro M, Kameyama K. Significance of

" epidermal growth factor receptor and tumor associated tissue eosinophilia in the
prognosis of patients with nasopharyngeal carcinoma. Auris Nasus Larynx. 2002
Apr;29(2):175-81.

52. 0 YM, Chan AT, Chan LY, Leung SF, Lam CW, Huang DP; Johnson PJ.

Molecular prognostication of nasopharyngeal carcinoma by quantitative analysis

of circulating Epstein-Barr virus DNA. Cancer Res. 2000 Dec 15;60(24):6878-81.

49



I nst. 2002 Nov 6;94(21): 1614-9. 49. Ma J, N chol as,

Terry HA, Lin SX, Patel N, Mai HG Hong MH, Lu TX, Cui
WONJQo7MB830HQ. Prognostic significance of DNA plpCTYSZNE037203

proliferative indices in patients with nasopharyngea

carci noma. A Zheng. 2002 Jun; 21(6):644-50. 50. Rubio

L, Burgos JS, Lopez-CGuerrero JA, Mrrera C

Ver a- Senpere FJ. Expression of p53 protein and tunor

angi ogenesi s as prognostic factors in nasopharyngea

Sgrnéﬂgqm Wedel JePé18: KWaUnnlL(R&t]:ﬁ’f\ﬁ@tChlﬁmﬂz Yang TL, Khoo Tan

198 2):97-102. 51. Y shita.T

S el RanMEsoed b Erasest o biop Sy i fer in
gr %ga o ?{yﬁzﬁﬁ nbRESBh Bt ndsdpHARhe S 626inainad Cah&s U®99 Nov
eosinophilia 1n the prognosis of patients with

nasp$i§nPda+20car ci noma. Auri s Nasus Larynx. 2002

S Gt b e B e O X ST, Flou R 23 K

pr ogxpesskios ad hasoplatynges eptvaropg eairelnfa:mwmbdml@} outcome. IntJ
quantitatiye an rcul ati ng Epstein-Barr
vi rGecenAYd @ﬁ%@é}%isggﬁ@) Dec 15; 60(24):6878-81. 53.
Heng DM We J, Fong KW Lian LG Sethi VK, Chua ET,
Yang TL, Khoo Tan HS, Lee KS, Lee KM Tan T, Chua EJ.
Prognostic factors in 677 patients in Singapore with
nondi ssem nat ed nasopharyngeal carcinoma. Cancer. 1999
Nov 15;86(10):1912-20. 54. Guo X, M n HQ Zeng M5,
Q an CN, Huang XM Shao JY, Hou JH nnR23-H expression
i n nasopharyngeal carcinoma: correlation with clinical
outcone. Int J Cancer. 1998 Dec 18;79(6):596-600. Tabl e
1. Equations of logistic regression nodel for selected
genes in nine SOM clusters LOA T la = (200640_at) x
4.6445 + (200910_at) x (-4.9525) + (202397_at) x
3.6645+ (208114 _s_at) x 5.4097+ (208699 x_at) x
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LOGIT IVb = (202211_af) x (-2.1207) + (212884 _x_at) x (-1.0461) +(221269_s_at) x (-
0.9598) + 40.9722
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Affymetrix probe set identification numbers in parentheses represent the norn_'lalized
expression intensity of the mRNA transcript for the indicated probe sqts. Loglt scores

were calculated from the listed equations and used to predict metastasis risk by k-nearest
neighbors method
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(-15.2664) + (221494 _x_at) x 25.3464 + (22201 | _s_at)
X (-22.8465) Equation for calculation of probability
wW@Roo7098402 sk for distant netastasis: ( 7V L L RCT/UK2084037203

=log ) log\=a +tb X is estimated by h=atb X => p = -

*J i+ e-" h: logit score; p :probability for |ow risk

of distant netastasis a : constant; b ' : coefficient;

X: normalized intensity of each probe set. Affynetrix
probe set identification nunbers in parentheses

represent the normalized expression intensity of the

NRNA _transcyipt. for. the indicated pr . it ..

oS e B ST, i o
estimate t A& SHRSHASHIPRL gty g’ﬂe P st ant
netastasis. A probability of > 0.5 was regarded as | ow
risk for distant netastasis. A probability of <0.5 was
regarded as high risk.Table 3. dinica

Eq&dtsefor edgistic regresfion 2 debtoi calvudatd togitrsicop: Set  Test  Set

loglifW) £i 45070 {20057 8 kdty x(-ON5B0 K*(2608R_s iadhe 12.30Bdber of

cases BRodfh af xb R4 +Teb R4 64 (DRAR0488+(BRL935% at} 9
(65. 528 fg?é Aot fxe('-"@]'.ﬂ@)zkgﬁé-lffﬁ%aﬁx«-@%d@ﬂﬁ—j 10
(34. 48%e god o %0 80\ S7A0Y7 s(a%@? Voach) L 084508694 x
13 (44T TE S U SRR (1 (g 16
1 (3.03% 8 (27.59% 1 (7.69% I11+V 44 (70.97% 32
96.97% 2 1 (72.419 12 2. 9 | i *
Equatiisy or kalenbiion gl ppoRabibof on {15k 1o MSEan: HRtaHms:
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1+e™

n: logit score; 7: probability for low risk of distant metastasis
a: constant; B : coefficient; X: normalized intensity of each probe set.

Affymetrix probe set identification numbers in parentheses represent the normalized
expression intensity of the mRNA transcript for the indicated probe sets. Logit score
calculated from the listed equation was used to estimate the probability of low risk for
distant metastasis. A probability of > 0.5 was regarded as low risk for distant metastasis.
A probability of <0.5 was regarded as high risk.
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There were no statistical significant differences in patient distribution between

training and test sets for the listed parameters.
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206544 x_at 3a SMARCA2 regulator of chromatin, subfamily a, member 2 Transcription regulation
212398 _at 3b  RDX radixin Cytokinesis

208765_s_at 3b HNRPR heterogeneous nuclear ribonucleoprotein R mRNA Processing

209157 _at 3b DNAJA2 DnalJ (Hsp40) homolog, subfamily A, member 2 Protein Folding

200880 _at 3b DNAJAI DnaJ (Hsp40) homolog, subfamily A, member 1 Unknown (HSP40 homolog)
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associ ated protein, Angel man syndrone) 201 123 s at 3a
EJJF5A eukaryotic translation initiation factor 5A
wer@rmBs30synt hesis 2 11913 _s_at 3a MERTK c- merPCT/US2006/037203

pr ot o- oncogene tyrosi ne ki nase Signal Transduction

SW/SNF rel ated, matrix associ ated, actin dependent

206544 x_at 3a SMARCA2 Transcription regul ation

regul ator of chromatin, subfamly a, menber 2

212398 at 3b RDX radi xi n Cytokinesis 208765 _s_at 3b

HNRPR het er ogeneous nucl ear ribonucl eoprotein R nRNA

Processi ng 20915 {ueai (cohbnue)AJA2 DnaJ (Hsp40) honol og,

subf am A, nmenber 2 Protein F 2008 86ndadyosi3 Bniracellular protein
sa418_a AARSEEY (DTG B TRy A w1
201178 at Unlqmovmx()b-lSMOFb@maiel@g) Tabl e 4 (continued) Endoejpbins,
212911 &t | Nk acahhosbar RAL®IMGL418 at 4a APl GBPl  CDRifndwin J3R4gpmolog)
213254 at 11 Sta CiNmaes HL UNGRB@i4O6rdat tonigisimesiBor t 201178 abnkgerndER¢§rhomolog)
217969 at  F- BOX qne@bem 7 ciRmotos N opatealye it 212911 _at Ukgown (membrane protein)
s1ses9 at Kl AA09RZ KI AAO%@%OHQ &tc@ﬁbpmy@tm&m1a§ HSP40 h 0 0B &@ ) polycomb)

- 213254 at 4a TNRCH rH ai cl eotide repeat contal i ng )

212884 x at 6B “pn kG §Hsm’6",’%"“ 9% &;999 at r%t@m E
202211 _at Chﬁb TTU%]H:%P 1 %%ﬂbo?y é 3 E‘v‘ﬁﬂﬁﬁ @L@tion, Thioredoxin

Pfaft
pr 0 el 65941, Z}Iﬁ)u@%ﬁ%nﬁggh Lidn ﬂ@ln 18X a@mm TNgeIpha-
2212695 at oés%gél%%a) gliLJnkrrl%aown (pol yconb) %12884 X _ &hibithly prARGE

ei N AR ditphedi-netsalok srirdigaH)0 2023@1_;15Ly§fji 4b
207335 x et ARF%AP%H{K -1 i bowlt abivdn fact or GTPase acti vadsmetgzsshsmdgnal
211733 x_at Pr 0% €i §cpd  Si gnakrol Linngadact i on Signal tr ansdl&ﬁ;d on.

Thi oredoxi n 221269 s .at 3 domal_nbi ndi n
209584 _x at gl uf anAROBECIE- &Epzﬁ§t mﬁ}p‘Tl ke %u pagr_%%cam | VJ,RNA processmg

TNFal phal nhi bi P.s e, H+ Signal transduction, anti-
2000215 2 ¢ r aPyspBFEY ng, ??1?%& {°°aé°rn g%nle;r pgtl)%t 5 x_at BOATESE ATP
201057 s at Syn§ heébﬁ}]ﬁor‘f’mg@% autogniERyrEPIgin é‘b iy b AFREOHB0| | Srhsipgsvadgulation
- 211733 x at %E“é‘feg 8880 Ner protein 2y

1ona} Transduction

vl

oy

217118 _s_at 5 2701 chromosome

open rea

202905 _x at 6 NBSl Nijmegen breakage syndrome 1 (nibrin) Cell cycle
206559—x_at 6 EEF1Al eukaryotic translation elongation factor 1 alpha 1 Protein synthesis

20 1266_a; 6 TXNRDI1 thioredoxin reductase 1 Signal Transduction
203006~at 6 INPP5A inositol polyphosphate-5-phosphatase, 40kDa Signal Transduction
212295 s at 6 SLC7Al :;?i-lztyesf:;r)l?r n‘fea;iz’i (cationic amino acid ransperter Transport-aminoacid
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transducti on apoli poprotei nB nRNA editing enzyne,
catal ytic 209584 x at 5 APOBEC3C nRNA processi ng
w@oioyssav: de- | i ke 3C Signal transduction, anttPCT/US2006/037203
200921 s at 5 BTA B-cell translocation gene 1,
antiproliferative prohferation gol gi autoantigen,
gol gin subfamly b, macrogol gm 201057 _s at 5 GOLGB
Transcription regulation (with transnmenbrane signal),
1 217118 s _at C22orf9 chronpbsone 22 open reading frame
9 Unknown 202905 x_at NBS|I Nrjnegen breakage syndromne
1 TaBieBpDyelCebdnecipe predRE6D BOMistant maEmash bydogistioregression
transl ation el ongation fa al pha 1 Prot
Probe S YD [Rut Symbl266_at TXNRD‘Ft n%%lé’doxrn reduct glélgcnlon
__Signal_Transductjon. 203006-.at.-}-NPP5A D rtol NG
300057 s_atol y BIBED hat e nen-RRE MR SUEANAGOFAer hdme SR Reeessine

solute earner famly 7 (cationic ammp aci d nucleotldemetabOhsm,
tran ter, B FBRIRE hhokphate
208699 _x { ?%th am noac?‘gl?‘ébl emgk%m%;s\%ﬁgséﬁgg fe?)r Ph M?tlgn
of distant netastasis by |ogistic regression Probe Set
201892_s_biD Gam@DERTho[IMEginesiti tudneptioaphate) ryI0edsse % _ apclpgoyiggyntbesis
- PQU dOﬂHI n containing, oct aner - bi ndi ng
200842 il RNAPR I iyt 31
TKT transket ol ase (V\ér ni cke- Kor sakof f_ s ndr
221494 x pent GIBYIA0s pealeyoya trrjptigningighonstaciay 3,

(i nosne._.nonophosphat-e deh er C| e e
201947 s J(? osyrftiesi spfg%é °) %E?? ﬁﬁlﬁfﬁ %ergm yISTRNAT
200910_at>Y M rheé e pr %ﬁ%e&n&' c%ﬁ%ﬂﬁl §8D3$, RIAM cAnmAt ;Ecbtaasmang

eukary ic tr ation initiation factor 3, subuntl?2
222011_s Rf Ot ef@p1bi oSy thijRfing: Bhtdinikig TEP1 ﬁublﬁi@'ﬂﬁa]@hﬁégermcptﬁm foldmg
contami|g TCPI subm it 2 (bet a) pr ot e| n fol qibﬁﬁmn.

p08723 Sa  ANAPCS

GRS guanine nucleotide binding Pr

lar)
218593 ‘at @Ahmémg_mozlf ribosome biogencsis

208114 _s_at FLJ12671 hypothetical protein FLJ12671 unknown

Highlighted genes are not present in the list of Table 4.
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200910 _at CCT3 chaperonm containing TCPl, subunit 3
(ganma) protein folding 22201 | _s_ at TCPlI chaperonin
w@onwrassadng TCPl, subunit 1 (al pha) protein foPdi/og006/037203
ubi gnmt m depe jdej t 208722_s_ at ANAPC5 ana ase pronot
ki g_conpl ex subunit 5 protein atabolism ce cycle
guani ne nucl eotide binding protein-like 2 '20 948 at
2 t r po i ' b7 BM2| NA
rate et oA RIE P B B O
ab e 1587 uﬁfﬁﬂh%ﬁﬁ%ﬁq Pt ot babir) | F287 et RERANN
g—h{——éé"—g* eftes—are_notpresent, i the 15 of rable
4Thbl e 6 Clncordance 8f predi cted results hased on 52
andl 12 genés. Case O Pnical Ri sk 52-genes I2-genes
Nufber Groub Predicti8n Predict Pon Conbi ned Results 1
04000 2®000360004800050D006O00O
0870000800000 9000WI1I0000bD11000
082 000® 130000014 000015000d0

7 0 0 0 0

8 0 0 0 0

9 0 0 0 0
10 0 0 0 0
11 0 0 0 0
12 0 0 0 0
13 0 0 0 0
14 0 0 0 0
15 0 0 0 0
16 0 0 0 0
17 0 0 0 0
18 0 0 0 0
19 0 0 0 0
no 0 : o
21 0 1 .
22 0
23 0
24 0
25 0

26 0
27 0 1 1 1
28 0 1 1 1
29 0 1 1 1
30 1%* 1 1 1
31 1 0 0 o
32 1 i 1-
33 1 0. 9
34 1 1 1 1
35 1 1 1 1
36 1 1 1 1
37 1 i 1 1
38 1 1 1 1
39 1 1 1 1
40 1 1 1 1
41 1 1 i 1
42 1 0 0 0

. “0” means low risk for distant metastasis; **: “1” means high risk for distant
metastasis; ***: “9” means discordance between two predictive methods.
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16 000017000018000019000020000 _
021 010ft*** 22 00192300192400-19 25
W@207038026 0 0" J 270111280111 29POr/LSZod037203
301** 1113110003210"1 9331 _ 0109 34
1111311113611113711113871111 39
1111401111411111421000

The entire disclosures of all applications, patents and publications, cited herein are
incorporated by reference herein.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this invention
for those used in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the essential
characteristics of this invention and, without departing from the spirit and scope thereof, can
make various changes and modifications of the invention to adapt it to various usages and

conditions.
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*

0" means low risk for distant netastasis; **: "1 "
means high risk for distant netastasis; ***: "9" neans
waelk@cossdance between two predictive met hods. ThRCEOS100€037203
di scl osures of all applications, patents and
publications, cited herein are incorporated by
reference herein. The precedi ng exanpl es can be
What 5E eatgd Wth simlar success by substituting the
& gb at Iy or specifically described reactants and/ or

1.  Opemsthod 8f eRBdirg the sislobf dislant metastatis ona pairent hadeg used
in the precedi ng exanples. Fr ogt he .fore i
' nasophiyBEeah PAEHOMEIFETPRSFIEAR 2P ITdToR Faid RSy fyating the

t ESicHY ﬁﬁ% ted by a k-
expre%% e%r%ﬁi%ﬁﬂ@Sf%é{%ﬁﬁlb@h élgggélt@% r}gfr%gsagﬁr% dicve e ?eneganed ya
nearest @ejphboRelasfying arthvdleappliat iocust oflegy georangenerated for each of the

nodi fi cations .o i nvention to adapt ne
nine gegg@@te%o%ﬁlatflaélg |4§15W‘ga € respeqtiye ﬁ%%*gesgqn rfo&)el:& ﬁ%% holﬂg of Table
1 eva‘i’lﬁatfﬁé ﬁl&?&sf‘oﬁﬁnéﬁl@ lof e 101 S liste®InABAAS§ Gsinp tie predictive rule
> patl ént ving nasopharyngeal carcinoma conprising in
a sarrpl e fromsaid patient evaluating the expression

e of .t eneslltedlnTaIe4u5|nga
[Probgt? EH’ }Bf %nﬁlﬁ?%‘%é éP%t?%tas y a kneartéfst—ﬁm ghbor s
classifying method applied to a set ofl 4+ efEt<Eeores

generated for each of the nine gene clusters shown in
Tabl e 4 usi ng t he respective regressi on nodel

whergid 474 oGS id 2oty LB Sf s Wipl JpFPRIAESDORY 12 gencs using
the rdig'r@s@io@lt mégelr édtﬂu{)ﬂ?rotf IEdbild |2t yinfl arondpaving itb& rok wewtsafiom the two

nEtaStaSIQI]@ =1 - (g score vvhere|% t he ‘%%I% b £ said
predigfivsralas$u H@ﬁa‘t’f@a tb%@é of dligtan TastpYiRs A &f fioms bgh 0

SAl; D PG, Eé‘ﬁ\* # when said
meth G 108 o 8 S e . F B
deterpfredirBksé ve disebriants then théveisk istseored heindetckmifatedi st ant

net astasis determ ned fromboth of said nethods is | ow

or high, then the risk is scored as | ow or high,

respectively, and when said determ ned risks are
di scordant, then the risk is scored as indeterm nate.
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