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SUMVARY OF THE | NVENTI ON This invention identifies

genom c signatures for distant netastasis in NPC
w@ai07es8462 The i nproved prediction which resul 2GI/i182006/037203
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chenot herapy) can be selected for the prevention

and/ or anelioration of distant netastasis and
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At the sane tine, overfilling is a serious pitfall for
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are menbers involved in signal transduction (n=9),

MRNA processing (n=7), transcription regulation (n=3),
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approach, the false positive rate was reduced to 10%
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A variety of structural formats for the input and
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may be both qualitative and quantitative. I n many
enbodi nents, the above obtained information about the
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host, subject or patient with respect to the presence

of, state of or propensity where al ready devel oped, to
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testedet ks wertams irvolvad pmt}:tel selgttdon of pradinengenes hted Breesstabtishment

nventio ed.to scre tial.dr .
of BaiaNtrHe PR e Brmitergor i iRe sis hehtion on the
tesﬁ?étamsﬂai |ﬂ?e| sQRARty] et B[bﬁ%lfﬁﬂ?oﬁhdmﬁﬁ ovéraB aigelRcy were

expression profile-is conpared before and after . i
conupagakilertmer betieh than evhahhefiedenes reforigd foneihen ipes efhofid tprpors in
ﬂwﬁnmfgfnﬁuax@re33|on profile in the treated sanple from

Sle correlated with poor treatment outcone to a
proThée cpmnktfiest edofv t hviabipr oviehorr eatetisnt @udcomeQﬁﬂﬂ@

g b e 85 Hn S e U B3 s o

mfﬁ%‘t’ %ﬁﬁérﬁ@ WioREREEHHEREeneity). DR kefy lapjitd qazintmﬂs Ioﬂ biopsy
t he subject collections of NPC rel ated

nssuf:sn dvaubbleu and ﬂlen@ﬁﬁablm A§ R%YAaaé@@é%% exagmati R OF the biopsy

r e th
ook DR8] oY G e BB IR, i) bbbt i o
hlswisogyg)ftthem:agmw tiopsy siae«amenb ms netr @mlambwéh theeaccuracy of the
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idehfi @RINGIES adRb Q4L Fith hsteRaehdiy o bilgsly rsﬁd:nnémiamlﬂcblnnit Ipeedictive
di sease being treated. For exanple, periodic

a“@%ﬁye33|on proflles are obtained froma patient during

tr e"ﬂNBﬁﬂ st fe BerRBAtb®By Ais invention. See Examples IV
refere cefcon? |%%eudes eipreSS|on profllesp

andV. Gmaum&samamﬂnengsmasp§5%gagegnéﬁdﬁﬂcﬂﬁ@¢Wé&BK@@@ gl the

obser ed chan in the nonitored
Othg&ﬁlfl"’@%e?ioé’rﬁggreﬁsi E}nél PEARAY ra%rggslnor mal profile indicates
t hain an@isegnfifty eabngoats [ffopi ebed differswdr SONY clustezs are used for
desi red manner. Thera eub@gﬁﬁgent Screen

prefighp.c aheyngre summafizes P Atnong these 474 genes, are members
mv%ﬂ/%&'mg %i@&ﬁbﬁgﬁ ), B bfdc@@iﬂ =0f, tA8SiHption regulation

having the ability to hbdulate t net astasi s

(nﬁhem@tqumymbesgﬁ (nehheustestide r@ﬁtahwﬁ@h(nr—ﬁ} limnid @Pt%hqlﬂa@ (n—3) :
N

(n eglm-ymtm (134),24TD hlmltlieslls e(d—lu)zideg ayele (=19, iromined y?sponse
of drug screenln techni gues., The screeni SS9

(TR SFP IR drog e (1), SSLATB0 GE T eots B o1 roging to

thel REAREBAN TOOTHBE Bt /BpAdl B%RMESSdvAdhvRY R fRubetidaf oiNBé?remammg

nmet astasi s ghenotype detern1nat|ve genes.
&ﬂwe@mm%agﬁ @g.used herein describes any nDIecuIe

'hFWe lé/o 0 a% ﬂ:}%n?i g%r}‘gg l h%g %e d clg{ri] e‘?&gpebglolf had 'm?@%a'dcﬁhreased

ex;&eisﬁc)ﬂ fn?/ﬂﬁfhl@:l elisik fgecr@nt\?}’ladnl the expressae ahthIrtEs prfautedictor genes
Cener a a ty. o assa n1xtur ar e, ryn i n
betyiaethe PIgh 1. U ik e e Gt adt e P oot he
a differential response to the varlous concentrati ons.
Typically, one of these concentrations serves as a
negative control, i.e., at zero concentration or bel ow
the | evel of detection. Candi dat e agents
enconpass nunerous chem cal classes, though typically
they are organic nol ecules, preferably small organic
conmpounds havi ng a nol ecul ar wei ght of nore than 50
and | ess than about 2, 500 daltons Candldate agents
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Exenpl ary candi date agents of particul ar interest
i nclude, but are not limted to, antisense

w@oiloynssabeot i des, and anti bodi es, sol ubl e r eceptDUS2006/037203
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.g.,

receptors, and ot her nol ecul e st abl aSSOC|ated

averpge etressiosatalmestpll grres mvolved BIRRNA) PrgocsEEg,mIc Lﬁ&hﬁﬁgpoﬁ

nupl@a?c% Pabo1 Y aﬁ& pebtMALH18EY vis ér@ﬁ&ﬁh%éreﬁﬁ%&' Hl%l risk group.
vai | abl e and known to one of ordi nar il

In gontrast, rthe expression ofhadl genee éniolgdas é@gascnmm Ir¢galation and protein
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f notype de ve genes. The, effect
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above are enployed.” Generally such assays are
Tablsn¥udmen itrese i1 2 rasnesh dtgenemnyersisagiyed i piodein deldinge 2 faspes in
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of eir roduct fromthe I|s ein .
e ar 1o e kgera B e BulielpSbistese pid apgif pikeffincton
wASHdY Rh&®n. Ofhed MBCRNS Q)Y sl desfehéd@dwarl Q¥ificdht overlap with those in

identification of agents having activity in_nodulating

the( sot @f 52 gergse Hsvasqrotad thafcane 4 ithrysix anesrteonBhk demsig containing
t

orfY Blat B 180l 87 g SFBEAS ARl (i BENRThe gone

reﬁrmnfede)ym disferenn pmbe d@thsm thes 52 geneap Sk igend mrlgeﬂy;ed in mRNA

o RS e £ S bRk R b B e
saftie NEHA; Eélﬁﬁﬁlegotﬁﬁmﬁgst-meﬂ QnprGentiesd hes bedulmplecatd in the
NPC phenot ype inhibit or sup gress such

pr@ﬁemw péyumqroaell%x a"l?hmgénes'[ﬁaéthﬁg%hvm APhgeang ganng WengEesent
I t [ r
e e
therh-gbees et Adbthesnfiedingsrshewpba digigdegecaofsmasisioney bitween these
ene aring in the tables herein. Assays for
tw%d@ﬁ??&%ﬁﬁﬁF@’“ﬁf t herapeutic targets can be conducted

I N ahéakddk)ofGhe WaRYS HE F)mwﬁee haids slidvathagnies wethod lofiddrzenes
to one of ordinary skill in the art. For exanpl

predigiiondiaa lpwer falsg ppeessateghansifie f%emdeﬁslésgeaewﬁ@%% @4% vs
28% nﬁr coﬁtrgic th@n&%ﬁ Jr99Ends réc@&ioﬁshaﬁ% I'E%H?:r ?Q&trﬁs‘%ﬁ@x@ rate than

nown NPC ageitt nd the effect upon
thepfmﬂmﬂ)qﬁ d 26g¢des9(3ﬂ)?/to‘{’sokﬁ%)al Wb@’lt tmumwlqumth¢ @lsndeto select

paggtﬁa “5@?@1%5 éﬁgsoée%%ﬁ%tm%%s asbe ass ayedtrga% Icaﬁlﬁl A 09 Wé U false

neb@iveaxesMilEbe redt¢ddas b atiniafunexpiheisihe eafetyfofdovg ﬁﬁlepatlents and the
encodi ng t he, candi date gene product (e.g., as detected

righy,of high Tigh nationts, ar%PFOFeﬁfégease or decrease in transcript
| evelos RmprR! ¥RERk! Senb&y Rk Fp}edléifonr@%ﬁ%ea&drﬂﬁn&f irP8ne method.
enzymatic or other activity of the gfne pr oduct .

Onlphueiltsi ofi encendpeeebsivesn cﬂﬂe ttve MPodetaret sncepted. Results of

GEOSHRILE DAL PR LS, SBLSL B et PRGBS o

and/ or known in the art can be readily adapted in for
assays for identification of therapeutic targets.
General ly such assays are conducted in vitro, but many

assays can be adapted for in vivo analyses, e.g., in
an appropriate, art-accepted ani mal nodel. Reagents
And Kits Al so provided are reagents and kits

t hereof for practicing one or nore of the above
descrlbed nethods The subject reagents and klts
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prinmers that is designed to selectively anplify such

genes. Gene specific prinmers and nethods for using the
wGe ave/034e2 described in U S, Patent No. 5,994, 0FGI/Us1166/037203

di scl osure of which is herein incorporated by

reference. O particular interest are collections of

gene specific priners that have priners for at |east 2

of the genes listed herein. In certain enbodi nents,

the nunber of such genes that have prinmers in the
appésakh,eht fabse riositiat rite smb rélucet tol 1946 (Thedalsanegadise rat@was ground

ol east 50, ot re, jncludin || cof qb n ' .
bRtk s b el BB (B bl n
indEBR¥ddr Clettd @etd Ny t NogRi@EReBigh heikk apatichis Stvett hissigied, to the
~or they may include prinmers fo ag%i I ona). ﬁén s t.hat
indefermningie ceiegewdbyh rcesmbipglepss oh g0 B}ta’éé’lfe%‘é -Z‘bé‘t}? fijagner,
' L shol ' i gt gatiafibould
oy R ER) LEARIB ARG i il e s anelc

be affietitivélymainingieerb st thh gkpaseof eyslutiem i Ed (@083 of ekinieallyddgh risk

about. 50% ald y. does . not . 9
pat@Ro eI T viaH S BtanD B iR 3D Se loriborty brlBKa os
lovArik @@ablel®)] Ndveithddssganest Tovotdfalldogh et patienar wilNRCGorrectly
henot ype determ natiy

) enes ere, reat nmpjorit
PRI AAR AR R A R o S oS
% apgl, SQESIE WRecilar sgARred BPY-o8Rs 280 12-9ondbHave hcai@intified
enbo

i ncl'udi ng Inents where 100% of the genes in the
to podice NP rpatiews NPChigh en doypesld of edavelapingy disgeh gstastagis. The

enbodi.ment.s,,~af 4| h .
oreflgin, SOARGAFE A 42 JhacpBfiehs BHSeasds" TMOBRERL accuracics asscssed
by ke iﬁdh@ﬁﬂ@nYd\EBQS&tfvskEFfSi%N@g ead 86Y% foe di 2rgénepbigoatss, the 12-

in the production, of. an NPC cancer not _
PR SRS 96 RO R SROPO SHay LT IS A rgmparsble ©

a : IhB Oy BdiEAVES sRIARE OthaURRE §4RAC iddeferdentedst sets for
ﬂwc%ﬁ%@%??@ﬁ%. Tﬁ% Kits ﬁay fur?her i ncl ude g%e or nore

valatition.'8h ain aceurgene7&mproyepartedior Reedicion 9f BreasitcRpRes response

such. as .priners fofm. rati kget j '
o BFRL SR GPEIRPRE” S8 Rk o S0 R UELL RS b ot
meBRREE B headasd-peckmuemons el elaycineiye & Thel MbRsukn digostures will

r NTPs, such as biotinpyl ated,.or 3 or 5t
be (P, (098 v YR FUPEECW R e DO erapy andlor
tarS G thefab P %n SNBC! paienta! foP ph&entRas tantlidtdtiesi shdl editiol g distant
eagent, " such as chenlcaluy active derivatives. of .
metdstasis @ad fontfurfhesgmpeaveypreisof leng ierm SUpvaxpk, S identification of NPC

pat{ierﬁl sn\rslﬁl‘i g(fvxtf g ﬁ%}é lg@'@a}ﬁi&m is dRWVSHRAIMHEBLRSBS rat@ W over-

var er nediunms, e.g. hybridization
andisiewashtdegt. buf f ers, prefabricated probe arrays,

: ?Eg’lhg g}l re@tggq}%ﬁééﬂcslecgfg&b&gprﬁﬁg Sgéﬁla%ﬁdge%gm%egé %hysical or

eratron an
virlgl ek kieRl doBBERRE Sre thofe cSlleceisahiinaludt kapdpakation of different
phosphat ase conjugate, chem fluorescent or ) th
nuelkie racidi malessesn Wheigpther NPe cappy tofpbed gRags are represepfpd in the
addd i in §RepSIHtRAT thie &ctrespond i
PoR; ?tl‘onf Ergt’ Etféerré Fﬁ%?ﬁ‘gégia%&nﬁgggﬁ gﬁgn f orppr acticing t r?(Sepon "
sequshdectotihergtrvads, ortheseypically; cading seuemcy dfehy NPCeeanceryelated

the subject kits in a varigety of  faqrns: e of .
e B imgp lesORr du g Fbgingney, e OPs, FOHE pleclies e either
subRETal{ itk i AMstioEYin equpnes®nthe isensastrand of &@ gene to which

i nformati on on a suitable nmedi um or su&Etr te, e 9 o3 4
theyi easeespandp pe 88 CURPIFRBRUATYJA thRSErsesand 19 Sl f5¥ totgesbond,

printed, in the packaging of the kit, in a package

insert, etc. Yet another neans would be a conputer

readabl e nedium e.g., diskgtte, CD, etc., on which

the informati on has been recorded. Yet another neans

that nmay be present is a website address which nay be

used via the intend to access the infornmation at a

renoved site. Any conveni ent nmeans may be present in

the kits. Conpounds And Methods For Treatnment O NPC
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For exanpl e, conmpounds can be adm ni stered that
conpete with an endogenous ligand for the target gene
w@emdoss492 where the target gene product binds PEOI/ES2006/037203
endogenous |igand. The resulting reduction in the
anmount of |igand-bound gene target will nodul ate
endot hel i al cell physiology. Conpounds that can be
particularly useful for this purpose include, for
exanpl e, soluble proteins or peptides, such as,
typivelly tales extenphatsillogyschen de hybridizefo thel orpsneading sepge strand
omal NS, Or..porti [ S ; :
ndg Sy ool O b AR Aok BRORP e, Fops dtum, or
high ¥&in@BndYY & witlis tisdilatovdedgdepftiiad $kélded artisapn fox exapipis of siringent

or_a discussion of the production.of |g-tai fusi pn ..
hybsidigagipm, gondifions ig Bb P 8t S{jCeor igher aﬂﬂt%dsﬁéwdélﬁfp jodium
chl@iliéle?%g ?M‘é@!iﬁﬁm GRABP URASherSéteMpRSof skt BybailiRgHoEonditions
antibodies, that bind to the tgrget gene product
is qvemégit drcubitios, at YAIC Wor spditione B9 Jafcameniden p 5t 85 ¢ (13050l NaCl,
L Lol hRES k IhBrdt's solution
15 ot B Ry REPG 00 S PURES b EBl? i) B oL Rty coludon,
10%niekSanatfatendnd 2Mogimiedametues, eeredriabhon speithiNA, followed by

expression of the rge e .al s e. i s

wasBb HEHEE i 04 T RSC FAFEAh Bt o b PR el fpns e
hyBriiS8bn GQRAItRES itNdtl dre SUCAsHE 86 NGRS aarthe dipEE | lopdsentative

elow. Still further, also as described, .bel ow, trlgle
corfditidng, whire condidonseaye prusierad; to &g ot fFastfi S‘S‘P%%eﬁtgl\%vtﬂl*@ arc at least
abehb . t J Yi I, DI tths GRSR: i

R BEAC 5 BRI, Ak s O 00, i
striagem @ondisonshi Otherrstyingert ihybtidizatwnateintlitiops exs knesimi iorthe art and

e EL SPUERH 5 55 HOFREGi ACByBU BhRlen o e

invefgiice or inhibit nutant target gene activity.

Techni ques for the production and use of such .

ol @beeelciareeidsahat ks s ThissepEicek polfectiss ay ke eingle-

i | d el hoilie tiehk R&b up b Phisical
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colidetibnsanty frechirent ongirpuler, eind the andividualomncloy apidr melseides may
. to antisens ol i godeoxyrib C [ der.]
inct o MO O RSP L BRI ey ST B L s 8 s el Efbauonces.
A Vhsty dPdigegbnth1die gtionmapmakbeptihe pletsiogbedlentiaiseapi, dibraries,

sequence of interest, are preferred. R bo .are
suc&hga/rm_tqrdibm&smﬁ e siectcnfenion yhers &m@ﬁgﬁeﬁe@m types of
nuczlglt%.ca!cfds %&ﬁcf%?m%e bt 1Edied HheNZE gél%némpétc.c RO VEE, mRNA,

ion involves sequence specifi \ybridi zati on of the
cRNA ey med thel lieuThee tesleio apide nf theathysiealcgectigrpymay be present in

fal |l oned. by an ucl eql ¥t i e . : di
sol i SEREPEN G FLAidy e Lol S it PR o fifiate as s found in
arP eMbB G RE Fhere ufthe rdesdriptipn tof stidtediyerse etmbgdinentsRblprovided

and must include the well known catal ytic sequence
belo@sponsi bl e for naRNA cl eavage. For this sequence, see

U. S.A1888roviied are vAR31 88ifocti¥fyl ottihd subjRe MPOGERtAGehys. By virtual

ref erence hereln inits entirety. As such within the |
coBentipe infeatione aveard date Hles or athicnewsnrtiersafshieriaigorgeizational

ri bozyne l,egul ecifi | £ G |
B e
seQ@UraOs infgrniatiof ehayy ®aehe pehw@nio sseqBmee iififormatidpobyini typically the

cl eavage sites within any potential RNA target are .
cofiggspaiense nfEmaRen-o %W%@éﬁhFﬁ@nttﬂae‘ﬁPﬁbﬁeé%fﬁ‘?‘g oR fiy convement

interest for ribozyne cl eavage sites which include the

foll owi ng sequences, GUA, GUU and GUC. Once

identified, short RNA sequences of between 15 and 20

ri bonucl eoti deS corresponding to the region of the

target gene containing the cleavage site nay be

eval uated for predicted structural features, such as

secondary structure, that may render the

ol i gonucl eoti de sequence unsuitable. The suitability
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anti bodi es, etc. In instances where the target
gene protein is intracellular and whol e anti bodi es are
was@dp3s4ot er nal i zi ng anti bodi es may be pref er rBdr/US2006/037203
However, |ipofectin |iposones nmay be used to deliver
the anti body or a fragnent of the Fab regi on which
binds to the target gene epitope into cells. Were
fragnents of the antibody are used, the snall est
i nhi bitory fragnment which binds to the target
confputdr &r Précelion deadgbld aimaage msdipmef Ehe edmpRer OBRERAESEY, readable

pepti des havin I d se enc
storpgP PISEMHL AR S gftﬁ? ﬁ@{%g?]? g% S St | on oPé:%Hegantg B%M(}gedmm’
mclh % bk da, nﬁ?ﬂt BopedisirREM, R, chpfwaidh mediuines useable of being
pepti des nay be synthesized chenical | y or
rea¢meh@réwam cempeBeniif MEHEVIBNA t echnol ogy usi ng net hods
Kno hore r8Ra. Such
B0 tBhces OF ooresFEPPIRSITIORG 18384 goncs. Suc
data‘tﬂaﬁe&rvwﬂttymedtlw cosipmigé exprbssion mrefiles af varioug cellitissengiheging NPC

which bind to intracel |l ul ar targ g [
relaigth GUERPH R AV B QOB REE] 1 S Chal e PG frofes
Eﬁ‘osﬁ@'ﬂ}d’ﬁl@st 6 S hhede@ucieprafifb are faythedeseibed bglowucl eot | de
Sequences encodi ng Si n%l e- chai_n anti bodi es £
t aﬂ@lﬁ emﬁaswpdmﬁla% Pech dBpDRET esTHgnak By PERA |18- " Viifety o
2hed lcaftaihs Gie éXipression
melifiy Bltie el MoligRtud e huhiernts R cama e Mo O
profill: ABAMaA&O 8 the presentlan@@nE The databasss of e RreseRicnvgEiee can

otenlse Ll ak: SR8 and d
be%lc ﬂ CRRPY rorélr‘“g@etlﬁla 12, ¢ gem gﬁggir;}e or “hore -
dir@Xly MRC £ lcbmmbater. dgueH ﬁﬁdﬂfmﬂhéae Qﬂmerepn«itdumtﬁd foo rmagnetlc storage

exanpl e, and that interfere with its activit

meghigr $Uch g ﬂmprgz/ dizcsrhyrd fige pioEage TG54 Magaeicd PP Spfloal grorege

me&kdcsﬂcl? Bl cheR 9@? e‘i’é’cﬁicﬁﬁﬁﬁf’agé‘ bleWiaedubh @b R@IMQQ@ERGM tuftElybrids
can access the target domains directly fromth

of ﬂiem@h‘tebgwasrsuckr@s rofigneie/opiEhal BIOEAZE é’tl‘?déih Pae 19his the art can

i bed, .bel ow f
AR, B RO SR B Pt can
useﬁqm didatd E&ndnﬁﬁbtﬂtd ﬁﬂrypﬂsarggﬁbo@mge)fathe ptﬁschtebtaib@set infefrmation.

site of action. Met hods Fortlﬁlg_gst arin Targue[ 2
"Rgs;@fdegl e/;fers to a PIOLERSt Ob stqHRg N
usiH? Eﬁagglﬁ':ﬁ'rﬁet B RnbWE &1 8% RHE S8 cotvihibmt ddias®@age structure may

tions ere a gene i s down-regul at ed, under
be dhasen,smsebon ihei menss gped: leeacegss itha gtore ﬂnff’ﬂ’fiﬁ@ﬁl ofefyariety of data
roducts are 81‘61%@%5 &t file,
prdngssgzdgré)ggamS %n%rrféhﬂ ér}%%tg ogeshégegﬁfoggt& g/her eby the :
datlaﬁaéelfoxﬁfatteafget gene activity nmay be i ncreased to

| evel s erei.n PCdIS e | i or

TheASelss ‘?relﬁerl?é v r"ﬁ“? ﬁ??ag}’% ﬁ%ﬁérgagggh 1%‘&%96 means,
sof B AERhGns %d%agahﬁéra%@ fHeg@ShdRd tb Iaﬁal £k @&nhﬂf@edif tge pecsent

product present or i ncreasing the I evel of ac}
mvteauget Heen enipiroieiy dpr & 19fthe prgﬁ)@]@g based sysiegps the present
mvegél %ﬁé?mg %% 5 dlggl% ?ﬁgé@ﬁﬂ;&gﬁ@ g€ Yifdan$ Lguﬁhﬁ ingdahs, and

dm ni stered to a
dataatdregemeani) B dkiilieg astikah caly rqaﬂﬂmpprﬁmyte ¢Hat mmp one of the currently

sl e DS Riae [ ten B proghf ) highy e date

stofAERWMnBaW ﬁlgy deinBrE AR hﬁﬁuﬁ@cﬁfeeéﬁrﬁlﬁismgﬂa&feccﬁ&hgcdﬂ the ,present
non-t oxi ¢ doses of the normal target gene protein,

utilizing techniques such as those descri bed bel ow.
Addi tionally, RNA sequences encodi ng target gene
protein may be directly admnistered to a patient
exhi bi ti ng NPC net ast ases, a concentration
sufficient to produce a |ev of target gene protein
such that such synptons are aneliorated. Any of the

t echni ques di scussed, bel ow, which achi eve

intracel lular adm ni stration of conpounds, such as,
for exanple Ilposone adn1n|strat|on may be utlllzed
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The identified conpounds that inhibit target gene
expression, synthesis and/or activity can be
wa@ewrndsgdered to a patient at therapeutical |l y edf/esioneves7203
doses to treat or aneliorate NPC netastasis. A
therapeutically effective dose refers to that anount
of the conpound sufficient to result in anelioration
of synptons. Effective Dose Toxicity and
t herapeutic efficacy of such conpounds can be
infoenationi asedesbyibest abnyar dr phacmere gecessamepnso il Gr fiegass such a
cg%l cultures or experinental animals, e.g., for
GRS ni ng the LD50 (the dose |ethal to 50% of the
POPW arie§NYf saictutah Gormels Gor th npib s dutprt apeus candiel used to input
effective in 50%.0f the dose rati

| at.i . T .
s e AR 8 S0k IS8l Bfion, on

HEP S L dubout BHSXKs 3Rks! dxpFRRoR rEBs PE&REIAS vityhgr @grdds of
ﬁm%%ggﬁgD5OPﬁtbnpou%ds &hﬁgh exhﬁ%it Igfge ?%grapegtic .
siniteafity 52 pefereprecdxprassion puwiile. e Seddnpresantntion paevidsstd fhilled artisan

J,oXi c,side effect ] . &R the test
s B2 RS PRI 0oL O SHOUL] il RS e o
expresaiefilet o the site of affected tissue in order to

m nimze potential .damage to un'nfectqq cells an

t helAeWe SKRYgSERn griog @p g ppeasured at a sing ?ﬁlgled%c{nétaor%bver several
tinf0 38 8Ferd 4 RAINT 1@, | THeWxbrésGod val Sf Aidgembs eaml be determined
studies can be used in foriul ating a range of dosage
byfany me@od knpwrdnghe T e gosgatiaive pelmersp shHadergigs (PCR),
r ef L AR r e d. T [ id
ol e RO b GRS 0 o s g prvi
quintithtbietipformiigoniegadiag wene axaregsiont hi n this range

dependi ng upopn t.he dosage form l.oyed d.th -
of | SRAFEE PADPUFIH BT ST ARy esnfanmndS el Ytliating
oehd 8x B RRAG8ductich BY BRJiA) polydeptides ba peléic Gald molecules (e.g.,
ef fecti ve dose can be estimated |n|L|aIIy frgg;celL ;
mRNAs (RNAasRNS . Quanfiaingriuylaeaqid catPaPerdormpd-m; ghgptitating the
e ' Barftiedfdl AL FPAGS Behatdr &
nfBREAY M ARTLENE Bafillf SRoRBpBARTTARAGT Uehe o Romulatory
seqientd eslématt. ¢ oduitiondllyhivetande ifegerss asushl ps rapliteraiariants and
I nhibition of synpto s determned in cell culture.
POLTAPRIA VAR ¢ e&&ﬁﬂﬁée sed to nore accurately

det gf hotBeUSEEJdimER SEHe leRprostiaNis mdagwed dy ignarltasigathedeyel of
be measured, for exanple, by high erf?rnance‘Liq%éd
prefRinosraPAgPRpHy rarditad Kom SR Mgk Tor uanitating the level of
F dBSHPebAa i Eragﬁ h@RSrdIYind ISR | dAtaPH AR eRHRERoreléls are
Ingﬁglpreggﬁ%ﬁ@%§£%t| Eﬁgy be foﬁ#ulateq in ° ) © saf
knoom\i tiei aotn dor pxanmBe, pokyiclvgalonenanoclepeleantihgdipoipeejfie 401 aprotein
acceptable carrjiers. or_ excipi P t.he
or BB PHared By BB ARk e o B Ryed @etect andor
méH3fre 98 pﬁ@teﬁﬁoﬁﬁﬂy@?ﬁdﬁhm atpit drepeddign.ni strati on by
i nhal ation or insufflation (either througgythe

ut

or tiAe PigsEyd emberiment, BRCEXPIeSHOR S TRRAsHE q}l@&t{qgtfngr}he level
o Rlin tars%'glgrbr specimert. Afhi®éAlbe@dFH Rt bhdyo6F thé Rifown methods

pharmaceuti cal conpositions may take the formof, for .
inebesarp| Ip, ont atbedisent, ndAHA id eontastedyethetisuipblespio@atpy pRmprising
. means with pharmceut i | @ - L0k &N :
oSl TP YAl PIRCRLAD R UELPLRNAS YR e
exih ¥ hyhHdpMtio®bi e AR A ilhhe sanaplprto fhelprobes on the microarray. Such

met hyl'cel lul osge).; fillers_(e.g.,..l actose .
MigrQAFTaYY §EstaAio WitEh dha %C&Pf‘o%%tiis inlehios ﬁ%%%ﬁ%ﬂemds of making

phosphate); lubricants (e.g., nmagnesium stearate, talc

or silica); disintegrants (e.g., potato starch or

sodi um starch glycol ate); ofp,;wetting agents (e.g.,

sodium | auryl sul phate). Thé tablets may be coated by

nmet hods well known in the art. Liquid preparations for

oral adm nistration nmay take the formof, for exanple,

sol utions, syrups or suspensions, or they may be

presented as a dry product for constitution with water

Y o ~
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The conpounds may al so be formulated in rectal

conpositions such as suppositories or retention
We@emass40e. g., contai ni ng conventi onal supposiPOI/YS2006/037203

bases such as cocoa butter or other glycerides. In

addition to the fornul ati ons descri bed previously, the

conpounds nay al so be fornul ated as a depot

preparation Such |l ong acting formul ati ons nay be

adm ni stered by inplantation (for exanple
oligstuptuotidemiersiryays ard deseriiedsfon pxantnly, %Wr%w 1499% e mgthods

i npection.. Thus, for exanple, the conpounds may be
mﬁ?%ﬁﬁ%@%wgﬂn&%?%tsuitable pol ymeric or hydrophobic

MatTeki @hs ekprossi@xailid eeasurahoemsbsedis the mmesiccapteadiitaned

oil) or ion exchange resins, or, ai SEgr'Q9%¥ songi values
frorg &p apparaiye $hat CaR MERKRH BENC FPTESIOR T Hy| J(}h SOt b1 8° LAY
fromk N g@mﬁéé,t&r%ﬁlemat_aké pREFHEIP Fe-sEed) TREEIT AM/drmomalized.

pac r di spenser device which may contain one or nor

.€
Seeyiait Edmmplgd. MNocleic asidt (aigniniyNAM &oBta papeple Higk Beh keqp subjected

The pack. may far ..ex . ' t rapl i N
o PSS AR PGB 0 ) ki i
to HQMRIGRed Y., iBe ega)iedsulae, hynplifisd puttabelnd witra detectable label,

adm ni stration. Brief Cription The i __
(o.54a T fbior e bSD HaT I DRHEA oA BB AP, PYig ization,the
arr% gi%qﬁéerﬂeg‘i’rﬁmlis%nw thht dA8 dBREEpakteink W{ BjtRideeitiah e Thess patterns

e sane becones better understood when consi dered | N
are clotepied i detecting the; labelad trnagi a0y Aitpchrdain 1he SIUCTORMTRR; G if the
| | ke, refer r ; | t &ANB 1¥ht emitted fr
trge) i FRFPaEp ARG BF bty 850 208 oy BIRGRAE gt cmitted from
theWaBéled NprodpisguISénck kibeled targetsubhybrivizepfundee approgrialgystrmgency

used for devel opnen ngd val jdati.on_qof. C
congitions c Keva pios e ﬁtf' ¥ Ws &Y pipef)lrﬁ g?j':l )Fi érligg %gg{p(lfmentary
oli%gﬂé@dd%s g5RhisESindhd hdrasedy &l siedeltbd syquenalayd ipesitisi ofpach

genes selected from 96 training set cases. . led t

oligandéleotifledh thyprreay are dngwawiie ideHiuRl the targg; I@ﬁf"é"da%‘h appiied 1o
ﬂlleft.gag?ﬁhggf. I ndi vi dual cases are shown as col ums

eéWﬁFép. e results indicate that genes were clustered

i N 6Tye Qryssntaavéntioh cédoeprobides henetbddFfasompritesingrihe effect of a

Figure 3 shows Kapl.an-Meier .analy (-
e RGPt FERAT TovEPHRrag P 2oy cHEARER e D e
invRARA Ch&dedaaandbAde iR Eérﬁékexfpﬁerssidh prafiit foptiesndidiabyan be

52-genes signature and -neargPt nelgpggrs clgﬁsga%]%%.t
detrmmiheshl. antHepeatesBenS SHBHRIORIRLLSH AR PEIFFBHRG R tre poinis

L.nd nt 4 i 1B f63 B @FoMEkeirelated with
cungl GERIRET A, AR ip 3Ehe S37&Sion PROTIZ AR, P clated wih poot

r test. Figure 4 shows o
treifahboutddmeto apaifijs esradftepwithdiprdved dgatgient outcome 1s evidence
nmet ast asi s-free..and over al,l., sur.yi th
of GPe%?‘??P@ﬂ PSHPERG TG i leg %rﬁé :égeltda%%&irlreg? glgtélgtseidswby poor

iredidicHENRSNS ig Raldelic® odnd itdifectiveghatpantic eggimssi on nodel .
The results shown were _qgbtained.fromthe,i

h ndependent
{ o<t Giagnesis BPLPHEND o 4 BLIHb I eRL: (U B CEHOR thercot
68,0 'sﬁ%Pkastxﬁéﬁ as FAnGHAIE (ubiReNhoipLRN-Me] efananabysRl &f pets,
robabrlTtres of netastaSis-free and overall survival,
Jivettady did utens, lets.)cthabinehide the aellsttissues rase asspyedpfo determine the
52-gengs _and 12- gene [ cafl L Ng
PP oPhART O ST L B dP Bt aY; of AF IVEC RchathNoas such
diargﬁg@{cdﬁahocﬁsnélgmﬁétﬁm clrfate’&;f'rnﬁ]iﬂg_dhe pﬁe)st_anCElmé sushsashenotype. In
showi ng _concordant results fe into either |ow or
cerigig lgmbpdiknenisy nef A e TEEncs; B plso Wy eﬁ‘?{e"rj#aéﬁ |8§ a ppenotype
| ow and high risk signature were conpared for
net astasi s-free and overall survival, p values were
<0.0001 and 0.002, respectiygly. 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
calculated with the use of |og-rank test.




Fi gure 6 shows Kapl an- Mei er anal yses of probabilities
of overall and netastasis-free survival between stage

WO bdo7/08840%a/ b NPC patients with and w t hout di BCEN$2006/037203
net ast ases. Most patients included in the study began
to receive their treatnment between 1997 and 2002
according to the institutional protocols and were
foll owed regul arly. Upper panel shows the overall

survival curves of these four %ro.ups of patients. |
is dpteeminede fie addgor épgpostio mefhods  Alsqyiciudp pretgds 96 detepiging the
Wt evel of  di t , Ak ERREEbh € nbde that
prog?r}ﬁt}}rg? Id§‘,’éﬂ? er?e1 amé%ngérié@egﬁlarﬁgsﬁg% glgdz%l(%‘/%pat [ eht S. Th%_ :
sucHi dafher eihemsy s isonce padsents butvis Udkklybiot ewsen  apiastitisg whe kubject
cand w thout devel opnent. of di st ant t.asf ases.far
diagrosge g 1othsr s f vt 0 SRRl SRR R oyl rgm el
i + 808 be dRBIoSedMBIa8sa08d & EnefateC@nExpression profile and
ussg?f%?g%%ég% bet V\gen%g{oag_e Ial SI'alyand fw\ﬁ/la/ b pat ipents vﬁ th
the fheon@byd of thoinvirsipn if paDied syt di st ant netastasis. Lower
pane|  sSh b lshdd fis IRLAR B SeRerhtc 8Fe Stprassibalprofil
for %Stlglglgw?? Fgoglﬁqg&%\sfé\t}lgﬁgg%meﬁs%\?ﬁq%fém ual %ﬁ - I,)m l.e
emplovel ke didpststiometheta it as dist ivd hucktiagnd sanplpalhengdeic acid

t ted, wi.th t £ no- i i.
ol a8 S C R AR

ex QIR RArARNoBS tha dded rElefed deagieof! Meddxt pétheecdllsor tissue being
Figure 7 shows correlation of pmedian int nSItiéqu of

diagmosed.efie npeleieacick meybiseliee RN AP NPAPIATC F5ifsaf érSRNA,

rRNAL DIRG 8REGH as! e S0Epik rathihk % SQk&s10R iffobAMIRANG Mhe host
peffcorrre by t operators. Operator A perforned 24

celhor tietuastas ivhidaites obtaihedd Tho stple enarebe tepsied ig sswanber of

...n the trai.ning set. rato f.
et Bk 8RR B0 PSR AR B o o whore e
isolRs ARNK id ed Re il akipti€idd exmlepsl rprepure bBNA, eRNAgretc., as is
each g’lreobe set of the cases perfornmed . by each o ﬁr at or 1 or
knqwe incHie dififaential exmiessiogAgt t %%Bmg“dls (e ]é’tpfﬁ?%dg G acello
tisélferht%NestQ@ %ﬁ'} @Edbger&t tded Gakidagy, tehatvii BRHSy ¥eSsshE) using standard
systemati c bias associated wth operators. Figure 8
prasbulss vitive catlstypessomtiss@esafionn| whipl sl Tueli¢ agidsmayhgpgenerated

. Set level for corregti . ex ' t af i af.l d NPC
m"i a%yaﬁlﬁT“gsmf F’g]fﬁlhs?% g)lgl%r? %‘}ozln sp%%:i %e%% QI(e':tL Y
ph¥ftgbetixysts] @xthidiig) bunaotdimitddy s rambeyips) rendothetim, cutlien smooth
U133- A GeneChi ps on different dates.- The correl ation
muselej nt ensities of all probe sets for human genes on Ul
33- EQEE"& 108k ehdiEd GReh eaRetiASushRivacid Bample
' the&?l%‘g e. 1Upg§);ﬁ panafgl()l?é;%oms correlation of probe set .
usingt @ys carivesiefir protashp While aiveriestit ofnditkesanf 1agungys, of generating
M ddl e el s [ £ differential
Pt aroPRTES % Ry S & Bob® BufloyBd BbfbeRia of difcpenial gone
eXiH?Wn Riulyds, j%)hé)\txq)resafn_aétrahhd) no?fen'mnbtype sétpritacanfor gewsating
after quantije nornmallzatlon of .expression Lntensltl.,es
cXBESP PN rBBEO Bt S0t SRPraREi B0I% EQRrLR pgaots Such
apgltic%ﬁgﬁg e hyhRiiZB0H bisaySovhiéN@hudiélanid et Gizplags fprabd amcleic
t probe set level is effective to correct .
aciglx pfer ieasinpfuthey gerieattp dies assayed/profiled dncthe praffle o be generated is
el aborat j,on, ik SQEJ‘E E,3dd Is! S hRpiBE from th
en?}?yega% hﬁ%ﬁ %%L Shé pr %egéf%:gééggfgg@?pﬁ?on’s uti ‘Fi 123e t_heOm °
inipeEeRNMic hdid entplobeing astayed,wWhees preparaion may frslyds| Inksking @f the

preferred specjfic, enbodi nents are, therefor .
e o B B ARG T P2 PR &1 il MR el tlowing

of the remai nder of the disclosure in any way

what soever. In the foregoing and in the follow ng

exanples, all tenperatures gge set forth uncorrected

in degrees Celsius and, all parts and percentages are

by wei ght, unless otherwi se indicated. In preferred

aspects, this invention provides: 1. A nethod of

assessing the risk of distant netastasis in a patient

havi ng nasopharyngeal carcinoma conprising eval uati ng

o oy o o o "




shown in Table 4. 5. A nethod as in 4 wherein |logit
scores are generated for each of the nine gene

W@hwsnesde2 usi ng the respective regressi on nodePCT/US2006/037203
equations of Table 1. 6. A nmethod as in 5 wherein a
predictive rule for risk of distant netastasis is
generated by a k-nearest neighbors classifying method
applied to said logit scores for said nine gene
clusters. 7. Anethod as in 1 conprising evaluating

tugétrlgl%cgééP Iraﬁﬁs gagﬁﬂgp Efa‘phllaﬁoﬁ),f the Wﬁmple isocomtasfedt wisth me guay gmder

t hod
hybrdizhtisa ¢cmght10ﬁé ‘ékkffs?féé §<?18ﬂe’b‘?soﬁ=rf’ |f§§§“e|6‘fnb%?{86n1 ‘% Ir’%:‘e}‘gle“’ acids

thatlgirlz %gt%lérﬂeﬁg & Rgbbe s%ueﬁ:e@ﬁﬁ%@d aSthle Arrdy Mtﬁc@l The fresence of

ron o e expression of the 12 genes listed_ in
hybRdiaéd cbmplexge rsf ﬂnﬁmteg‘@dn gitler | quglitetively a8 gfugatifagiyely. Specific

hybgglzpqxpngte‘\%éq%oow gmggrg%}? %I/ Raf08 9 é%ﬁéﬁte 0. exﬁregﬁéﬁ‘ ‘f)goﬂles

ore r1s erat ed based on
emplbRdaY REESiblRNmeihols ineded tmaeajhnmgg daesibed mg S Ratent Nos.:

regr essi on nodel t

INE Hrer YR o et T il Bl ek ek i

5 52"514%A 5“3‘&3“8%@ 8353073305 WBE0EE; N5 gmoe@bz;tthy ehsrcldsﬁreﬁ of Wlmvh are

i'stant metastasi’s i s [ Probabjlj

heréin mcoqfome@bmferma@m@l 2y W0 55 23eG BYp 16k sRdgroses:
I t 13 27

ek EPIEEIo Tl HEFEE 20118 byl 5y of e

nucsféi’élﬁﬁddsﬂﬂaﬁé&h&lhdég hprobesfor edchdif sheaNPCrelptad gerads gvho,sg, gEpgession is

econ
ben%asgayerllggcqepgqec?f‘&e g g&%ﬂé{qﬁ%ﬁ g(f@?lfl %Sg aeBV\éHb%? aﬁ@/ ot\%@trl.ls gaéned
outq{ndgll ﬁ}gtf?ﬂﬁzaﬂ@ﬁ a5iA$drg] e.g., btringent hybridization condltlons as described

above, and unbound nucleic acid is then removed. The resultant pattern of hybridized

nucleic acid provides information regarding expression for each of the genes that have
been probed, where the expression information is in terms of whether or not the gene is
expressed and, typically, at what level, where the expression data, i.e., expression profile,
may be both qualitative and quantitative.

In many embodiments, thé above obtained information about the cell/tissue being
assayed is employed to diagnose a host, subject or patient with respect to the presence of,
state of or propensity where already developed, to predict course and outcomes. For
example, where the cell/tissue that is assayed is determined to have a NPC metastasis
phenotype, the information may be employed to diagnose a subject 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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1 e-rtogit score) wherein logit score is generated

usi ng the regressi on nodel equation of Table 2 and the
wexpressinn profiles of the 12 genes listed i nPAEDS®0&037203

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 indeterninate.
efﬁil:a{hy oA thetdtug:i Suchi assays whre be perferated i wire ssinomipabmpgels using

a{l in an NPC tunor specinen. 15. A nethod

Coné(gmtoﬁl PRFEPE’n sai d expression profile is generated

f r oh et appliostl inphsich tHebsubfchtalleetiansaati NPE refatedr geays find

useful for determning the risk of distant Suétas S

usej i§ B PRRitewe REVPIRES A SopHeR VRt PEPEsing nicthods, 2
fioh tdreced

celf35% Sl o S Rch e e H A 18 EnG R o Réoedurcs

desﬁatbddeherc;m(\mberc lilee abtaigedh esprpsswemoﬁ%(srab lcgmpareg to Oy or more

d s t
w5 R e S by A Dy D
nn%@ﬂ @8 thiesdieshsé beltabireatet. dfud/ exanmld, ﬁei?logmn expréssivneprofiles are
obty;g% %qqgg a ggtg%g{dﬂgg% %g ) n O:{qqscggjcpﬁxeg ggnsge%e%) rog%%%rgaacleg controls

thapﬁ'cfl‘lﬁeseé{p?&glbﬂ Srdfés dir v@ﬁb@stm nidtstasRfstages irtiiormal expression
metastasi's in nasopharyngeal carcinoma patjents.

proﬁle&NMEQDEWPﬂEnge in the FARNIACTEH FXBESSTION PERIFE| tPYVARGS \a @ormal
Iyl NRG
B AR s e Reffie ARBCUTTRENAL B RN Mncr |
opposite clinical groups of NPC patients. distant
rretasta3|s , th| n hree. ears after initial treatnent
Themgpey SRt ERFSSersus no distant netastasis
after greater than three years followup (low risk

gr Og‘ﬂ ey vaiMbnt Biss Apcithpabst8 SRR6HBRSideRtifeation of agents
random zed to the training set and one third to the

hatieg thesability So pmdulageetlre YA} stastasie PECRABYREu B Be gniagice or diminish

i, WG S R P B °F 2o hat i g set
( N=Rfehtifiddtien dif &cﬁmeﬂmﬁ the Inewriul e sywherhiendtypes canebeeaccomplished

validated |n enden
using any of a variety OP drug scrg mr}lg tec tq%gé gtscrgcfzmﬁlgz assays of the invention

are generally based upon the ability of the agent to modulate an expression profile of
NPC metastasis phenotype determinative genes.

The term "agent" as used herein describes any molecule, e.g., protein, small
molecule or other pharmaceutical, with the capability of modulating a biological activity
of a differentially expressed gene product. Generally a plurality of assay mixtures are run
in parallel with different agent concentrations to obtain a differential response to the
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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speci mens. Patient Selection and Tunor Ti ssues

Freshly frozen biopsy sanples fromprimary tunor of
W@2Z®7ABIpat i ents col | ected between 1992 and 2BOBEUS1006/037203

t he Tunor Bank of the Koo Foundati on Sun Yat- Sen

Cancer Center (KF-SYSCC) were available for total RNA

extraction. Witten inforned consents were obtained

fromall patients and the study was approved by the

institutional review board. RNAs of 105 patients Mﬁr
funatienal@ueips ndeagmmé@t shmigtupad frierpeiipnr WighProtrins padiyulaiy hydragen

remai nj ng 270 SA n 3 [
boufig. 5 PO A Relrs Snipiag, AT IRHSEA o qalsPlroup,
preféia?@f)’att lgmmtﬁvb rhcﬁ'(tj ths dhﬁxﬂot ; naimhemcljdag rgrc:ups cHhd temdfdﬁte agents often
patients o.Nnad n e 1S astasl
compsige [sEeliral SERPE 9y ﬁ‘?t?ﬂo?ﬂ%@os%?ﬁweérm} Vel ?gg? s OI%QIMHC
stru%%&g]shll?s@ltdtéﬁ HitRlonk 08 &loi® 6t the Tbdve BAcioRalofroms:. Oaﬂdhdate agents

1) was designated as_clinically |ow risk f
are dlss tfourtd arpergshigmiolecules inchsingn hu%’éqtél%’i’%t‘-’@ntoc P?Rt@ﬁ sRccharides,

faﬁg ?cl‘glflsg%’i f(ﬁést %%%&né%r}q{@hg' &eﬁ%ﬁxﬂ:ﬁdsﬁkﬁl?ﬂ%alg @Il Qpffinations

ey received the first
thefebeat ment or devel oped di stant di sease within three

or i fe g oo Bed Sogt b ey bl YAAARE Horaries
of Lin¥iRkic dtl SHRGYS colpdidds. B enkiRe, Mhﬁéi&ﬁﬁine@ﬁgamsavaﬂable for

tastases were confirnmed histol ogical l h f% lecul
randee dnédla@ﬁﬁdrsé(mhéﬁs of a wideavappiyd PreaRif Gg’ Bﬁ‘iﬁ apd biomolecules,

mcglgmlg Q{%}? sglgn %? {6H blgé;)lﬁhagotﬁﬁs Ghé mlféabéﬁtldgé Olternatively,

tast bi opsy
librefssfantedl cpmpmqs in uinefosmfof basterial, @ung@h blla@t @altanémlsextracts
wer.e coll ect ween 1995 an. o)
(inclifipg NS o BOTD I (53803 Meity: endEeils, it Oftfecting

dlfﬁ?e'ﬁﬁlﬂﬁse)( &¥8d F&feep&&hdt@@r@dvdiﬁblbﬁﬁrreddiEfSpmdubeﬂOMdmonally,
Ages Of patlen

at the tine_of diagnosis Lan %e%%jd
nataral ewsyrihojiedllysproftared; 1foRaTies FBECAFIPAES A5 A b fogificgfgroueh
convtent}/o%gf g‘hen{lgﬁ pgﬁ);sﬁc\éf L¥d pfch&hichlNinkirR] aft ?&S}Qﬁeﬁsedrtd produce

patients were treat ed accordi ng
coxhlhﬁatbmithurmielsoKabwp rpbmmblggmal aRgRLS PR mwswtqdhfé Gesifed or

rati ons 3 S,
rand PRl y MORHTHGNE hE L) FovieTton; | AFyHEghs esterifioaton
mnﬁlﬁ&h@ﬂ%t@&ﬁodﬁ&b@ﬂﬂu\ﬂﬁfﬂaﬂﬂogshe cI i ni cal ly high risk

group. Stagi of NPC patients.was cond ed acc rd g
o Ehesnrlon Fandicae gl RIS P i
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The process of statistical anal yses enployed is
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t he predictive nethod. The second predictive
nmet hod was based on 12 genes derived from 197 genes in
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SUM cl usters of genes showed conpl ete separation
during logistic regression with forward sel ecti on
anal ysis. The results suggested potential high
predi ctive value of genes of these three SUM cl usters.
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To identify predictor genes, a highly supervised
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Prediction of Distant netastasis by signature of 12

genes The second predictive nmethod was based on

12 genes sel ected by Iogist5§ regressi on analysis from

genes in the SOMcluster |. The equations used to

calculate the probability of low risk for distant
netastasis 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),
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When the results of the two predictive nethods of
Exanple 1V and V were anal yzed for their concordance
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receptor-ligand antagonists) can be effective in inhibiting 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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peptides having an amino acid sequence corresponding to the domain of the variable
region of the antibody that binds to the target gene protein may be used. Such peptides
may be synthesized chemically or produced via recombinant DNA. technology using
methods well known in the art (e.g., see Creighton, 1983, 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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increased to levels Wherem NPC disease symptoms are ameliorated. The level of gene

target gene activity may be

activity may be increased, for example, by either increasing the level of target gene
product present or by increasing the level of active target gene product which is present.
For example, a target gene protein, at a level sufficient to ameliorate NPC
metastases may be administered to a patient exhibiting such symptoms. Any of the
techniques discussed, below, may be utilized for such administration. One of skill in the
art will readily know how to determine the concentration of 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.

25



Equation for logistic regression nodel to calculate
logit score: log it(g) = 459.9 + (200057_s_at) x(

WO 1@76338) + (200842 s at) x 12. 3230 + (200910pPEix/¥S2006/037203
21. 4064 + (201892 s at) x (-10.5046) + (201947_s_at) x
20. 0446 + (201948 at) x (-17.7163) + (208114 s_at) x
(-35.1981) + (208699 x at) x (-13.8378) +
(208722 _s _at) x (-11.2409) + (218593 at) x (-15.2664)

+ (221494 _x_at) x 25.3464 + (222011 _s_at) x (-22.8465)
Eq i ther) phtientsandych tadatasirbyogenp repiessinientthergpy. |Qng orinagee copies

for djstant netastasis: ' = 00] . =
of g rgﬁ;(npi tazget g?r?l Oxa ipgl%ggtolf ﬁr%t édébﬂégtq@c’tg ﬁ%@to&?é:tlo]n_ oAf a normal
targBt genb’ srote@ivith $6@Etegend rfungiionp ataly| et insdred ihowealls gkingfvectors
diStant netastasis_a: constant; 16' : coefficient: X .
whiglo indidez bef draneflipitgd b a‘%&%ﬂn’p“‘r 8 O?éio.‘”ai"rdg Vi g rettovirus
S aﬁcﬁfioftl £ Bthb,f %@gﬁélésoﬂla{‘ﬁhﬁgﬁlﬁc%_ DRAPRELEIBESRE as liposomes.
epresen e nor | zed eéfre55|on intensity of the
AddiRbiAllyr aechaiqupt shdr ashtosmdiesaibed phaypemsrte utiiged for the

. score calculated fromth I j
intrp A RO E DT GG EB TRy e To e P S ane
:‘?t€§¥s§§ﬂe§qrabfy, pahabis dlls, afmtamiflg homsa taregBede ckuessing\gene
i ; 2
sequ@;gsf g;g[ tg%rf qu? gi{rqrglﬁtg%?(t)ra%é?ﬁod&cgd ohabid f)gt%/enp bt ch)s'it?on\é\%ch
alloég G4/ QR84QRG TSP LB AROSudidRER 8plaédnidht aédhniques may be

aracteristics of 138 Patients _Tralning Set
preferred, for example, when the target gene product is a secretecf extracellular gene

product.

Pharmaceutical Preparations And Methods of Administration

The identified compounds that inhibit target gene expression, synthesis and/or
activity can be administered to a patient at therapeutically effective doses to treat or
ameliorate NPC metastasis. A therapeutically effective dose refers to that amount of the

compound sufficient to result in amelioration of symptoms.
Effective Dose

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.
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The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage for use in humans. The dosage of such compounds lies
preferably within a range of circulating concentrations that mclude the ED50 with little or
no toxicity. The dosage may vary within this range dependmg upon the dosage form
employed and the route of administration utilized. For any compound used in the method
of the invention, the therapeutically effective dose can be estimated initially from cell
culture assays. A dose may be formulated in animal models to achieve a circulating
plasma concentration range that includes the IC50 (i.e., the concentration of the test
compound which achieves a half-maximal inhibition of symptoms) as determined in cell
culture. Such information can be used to more accurately determine useful doses in
humans. Levels in plasma may be measured, for example, by high performance liquid

chromatography.

Formulations And Use

Pharmaceutical compositions for use in accordance with the present invention
may be formulated in conventional manner using one or more physiologically acceptable
carriers or excipients.

Thus, the compounds and their physiologically acceptable salts and solvates may
be formulated for administration by inhalation or insufflation (either through the mouth
or the nose) or oral, buccal, parenteral or rectal administration.

For oral administration, the pharmaceutical compositions may take the form of,
for example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,
" microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesiuin
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 preparatmns may
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be prepared by conventional means with pharmaceutically acceptable additives such as
suspending agents (e.g., sorbitol syrup, cellulose derivatives or hydrogenated edible fats);
emulsifying agents (e.g., lecithin or acacia); non-aqueous vehicles (e.g., almond oil, oily
esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g., methyl or
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer
salts, flavoring, coloring and sweetening agents as appropriate.

Preparations for oral administration may be suitably formulated to give controlled
release of the active compound. For buccal administration the compositions may take the
form of tablets ’or lozenges formulated in conventional manner. For administration by
inhalation, the compounds for use according to the present invention are conveniently
delivered in the form of an aerosol spray presentation from pressurized packs or a
pebuliser, with the use of a suitable propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas.
In the case of a pressurized aerosol the dosage unit may be determined by providing a
valve to deliver a metered amount. Capsules and cartridges of e.g. gelatin for use in an
inhaler or insufflator may be formulated containing a powder mix of the compound and a
suitable powder base such as lactose or starch.

The compounds may be formulated for parenteral administration by injection,
e.g., by bolus injection or continuous infusion. Formulations for injection may be
presented in unit dosage form, e.g., in ampoules or in multi-dose containers, with an
added preservative. The compositions may take such forms as suspensions, solutions or
emulsions in oily or aqueous vehicles, and may 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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injection. Thus, for example, the compounds may be formulated with suitable polymeric
or hydrophobic materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble
salt.

The compositions may, if desired, be presented in a pack or dispenser device
which may contain one or more unit dosage forms contaiﬁing the active ingredient. The
pack may for example comprise metal or plastic foil, such as ablister pack. The pack or

dispenser device may be accompanied by instructions for administration.

Brief Description Of The Drawings

Various features and attendant advantages of the present invention will be more
fully appreciated as the same becomes better understood when considered in conjunction
with the accompanying drawings, in which like reference characters designate the same

or similar parts throughout the several views, and wherein:

Figure 1 shows an outline of the strategy used for development and validation of

molecular predictors based on mRNA transcript profiling data.

Figure 2 depicts a hierarchical cluster analysis using 798 genes selected from 96 training
set cases. Individual genes are shown in rows as indicated on left and right. Individual
cases are shown as columns on top. The results indicate that genes were clustered in 6

groups as indicated by the colored bars on left.

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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Figure 4 shows Kaplan-Meier analyses of probabilities of metastasis-free and overall
survival for cases predicted low and high risk for distant metastasis by 12-genes signature
and the logistic regression model. The results shown were obtained from the independent

test set cases. The p values were calculated with log-rank test.

Figure 5 shows Kaplan-Meier analyses of probabilities of metastasis-free and overall
survival according to the combined predictive results of 52-genes and 12-genes
signatures. The cases showing discordant results between two signatures were regarded’
as “indeterminate” (Table 6). The cases showing concordant results fell into either low
or high risk for distant metastasis. When the groups of low and high risk signature were
compared for metastasis-free and overall survival, p values were <0.0001 and 0.002,
respectively. There were no significant differences between the indeterminate group and
the low or the high risk group for metastasis-free survival (p=0.09 and 0.05) and overall
survival (p=0.31 and 0.09). The p values were calculated with the use of log-rank test.

Figure 6 shows Kaplan-Meier analyses of probabilities of overall and metastasis-free
survival between stage III or IVa/b NPC patients with and without distant metastases.
Most patients included in the study began to receive their treatment between 1997 and
2002 according to the institutional protocols and were followed regularly. Upper panel
- shows the overall survival curves of these four groups of patients. There were 106 and 27
stage III patients without and with development of distant metastases, respectively.
Similarly, there were 47 and 35 stage IV patients. The differences of overah 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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Figure 7 shows correlation of median intensities of “present” probe sets between two
different operators. All NPC specimens in the training sets were randomly performed by
two operators. Operator A performed 24 no-metastasis cases and 14 positive metastasis
cases in the training set. Operator B performed 35 no-metastasis and 18 positive
metastasis cases. The median of the normalized expression intensities for each probe set
of the cases performed by each operator was calculated. The results showed perfect
diagonal linear correlation indicating that there was no systematic bias associated with

operators.

i

Figure 8 shows the results of Quantile normalization at probe set level for correction of
experimental variations. ¢RNA samples from six different NPC specimens (I-VI) were
divided into two portions and hybridized to two U133-A GeneChips on different dates.
The correlation of intensities of all probe sets for human genes on U133-A GeneChip was
performed for each case as shown in the figure. Upper panel shows correlation of probe
set intensities from chp file without normalization. Middle panel shows correlation of
probe set intensities after scaling to a trimmed mean of 500. Lower panel shows
correlation of probe set intensities after quantile normalization of expression intensities of
all human probe sets to a previously established standard. The results show that quantile

normalization at probe set level is effective to correct experimental variations.

Without further elaboration, it is believed that one skilled in the art can, using
the preceding description, utilize the présent invention to its fullest extent. The
following preferred specific embodiments are, therefore, to be construed as merely
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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L. A method of assessing the risk of distant metastasis in a patient having
nasopharyngeal carcinoma comprising evaluating the expression profile of at least one of

the genes listed in Tables 4 and 5 in a sample from said patient.

2. A method as in 1 comprising evaluating the expression profiles of two or more of

the 52 genes listed in Table 4.

3. A method as in 1 comprising evaluating the expression profiles of the 52 genes
listed in Table 4.
4. A method as in 3 wherein the evaluation of the expression of the 52 genes listed

in Table 4 is performed using a regression model for each of the 9 clusters of genes

shown in Table 4.

5. A method as in 4 wherein logit scores are generated for each of the nine gene

clusters using the respective regression model equations of Table 1.

6. A method as in 5 wherein a predictive rule for risk of distant metastasis is
generated by a k-nearest neighbors classifying method applied to said logit scores for said

nine gene clusters.

7. A method as in 1 comprising evaluating the expression profile of two or more of

the 12 genes listed in Table 5.

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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11. A method as in 10 wherein predictive rule for low risk of distant metastasis is

[Probability for low risk of distant metastasis] = 1

12. A method as in 6 wherein the risk of distant metastasis resulting from said
predictive rule is compared with the risk of distant metastasis from a second independent
predictive rule which evaluates said risk using the equation

[Probability for low risk of distant metastasis] = 1
1+ e—(loglt score)

wherein logit score is generated using the regression model equation of Table 2 and the

expression profiles of the 12 genes listed in Table 5.

13. A method as in 12 wherein when the risk of distant metastasis determined from
both of said methods is low or high, then the risk is scored as low or high, respectively,

and when said determined risks are discordant, then the risk is scored as indeterminate.

14. A method as in 1 wherein said expression profile is evaluated in an NPC tumor

specimen.

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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EXAMPLE I

mRNA transcript profiling was performed on 138 biopsy specimens of primary
NPC obtained before therapy. The specimens represented two opposite clinical groups of
NPC patients: distant metastasis within three years after initial treatment (high risk group,
n=47) versus no distant metastasis after greater than three years follow-up (low risk
group, n=91). Two thirds of 138 specimens were randomized to the training set and one
third to the test set. Supervised analyses were conducted to discover gene expression
signatures associated with development of distant metastasis in the training set (n=96).
The discovered molecular predictors were validated in an independent test set of 42
specimens.

Patient Selection and Tumor Tissues

Freshly frozen biopsy samples from primary tumor of 375 NPC patients collected
between 1992 and 2004 at the Tumor Bank of the Koo Foundation Sun Yat-Sen Cancer
Center (KF-SYSCC) were available for total RNA extraction. Written informed consents
were obtained from all patients and the study was approved by the institutional review
board. RNAs of 105 patients were seriously degraded and rejected from the study. In the
remaining 270 samples, only 138 samples met either of the following criteria and were
selected for the study. The first selection criterion 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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The biopsy samples of primary tumors from all eligible patients were collected
between 1995 and 2004, except that one sample was collected in 1992. The majority of
the samples (83%) were collected between 1998 and 2001. Ages of patients at the time of
diagnosis ranged from 11 to 71 years old with a median and a mean of 44 and 45 years,
respectively. After initial diagnoses and staging work-up, patients were treated according
to the institutional protocols“. The median and the mean durations of follow-up were
3.34 and 3.29 years, respectively. During the follow-up period, 29 patients died and 28 of
them were in the clinically high risk group. Staging of NPC patients was conducted
according to the 1997 AJCC definition.

mRNA Transcript Profiling Study

Total RNA was isolated from tissues frozen in liquid nitrogen using Trizol
reagents (Invitrogen, Carlsbad, CA) according to the manufacturer’s instruction. The
isolated RNA was further purified using RNAEasy Mini kit (Qiagen, Valencia, CA), and
the quality was assessed by the RNA 6000 Nano assay in an Agilent 2100 Bioanalyzer
(Agilent Technologies, Waldbronn, Germany). All RNA samples used for gene
expression profiling study had an RNA Integrity Number (RIN) between 6.0 and 10.0
(7.8 £ 1.1, mean + SD). Hybridization targets were prepared from total RNA according to
Affymetrix protocols and hybridized to Affymetrix U133A GeneChips. The U133 A
GeneChip contained 22,238 probe sets for approximately 13,000 human genes. The
characteristics of the array are conventional and, e.g., detailed on the Affymetrix web site

(www.affymetrix.com/products/arrays). Briefly, double stranded cDNA was synthesized

from 8pg 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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Pr o,htleé Qxlgzrgstsi%goﬂaite‘?l@ty of each gene was determined by scaling to a target
trimmed-mean of 500 using the Affymetrix Microarray Analysis Suite (MAS) 5.0
software. The scaled expression intensities of all human genes on a Ul33A GeneChip
were logarithmically transformed on base 2, and normalized using the method of quantile
normalization.?? The reference standard for quantile normalization was previously
established in our 1aboratory from U133A GeneChip data of 164 primary NPC, 15
normal nasopharyngeal tissues and 23 metastatic NPC. See USSN 11/015,764 of
December 20, 2004 and 11/090,294 of March 28, 2004, the entire contents of each of
which are incorporated by reference herein. Other additional quality measures of U133A
GeneChip data include the percentage of genes that were detectible as “present” (52.1 +
5.8 %, mean + SD), and the ratio of GAPDH 3’ to 5’ (0.96  0.18, mean = SD). Both

parameters supported good overall quality of the samples and assays.

EXAMPLE II
Statistical Analysis of Data

The process of statistical analyses employed is summarized and depicted in Fig. 1.

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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of patients was assigned to the test set. Assignment of low risk patients was stratified
according to gender, age (< and > 45years), 1997 AJCC TNM stage (I and II vs. III and
IV), and follow-up duration (< and > 4.5 years). High risk patients were stratified
according to gender, age, TNM stage, and time from the first treatment to the
development of distant metastasis (< and > 1.5years). There were 62 low risk and 34 high
risk cases in the training set; and there were 29 low risk and 13 high risk cases in the
independent test set. The independent test set samples were not involved throughout the

training process.

Selection of Genes for Analysis

Only probe sets with their expression determined as “present” by Affymetrix
MAS5.0 software in all NPC samples excluding the test set samples were selected for
analyses. The normalized and logarithmically transformed expression data of each gene
was first analyzed by Kruskal-Wallis test between the low and the high risk groups using
GeneLinker Platinum 4.5 software (Predictive Patterns Software, Inc., Inverary, Canada).
Seven hundred and ninety eight genes with p values <0.05 were selected for further study
by the self-organizing maps (SOM) method (GeneLinker Platinum 4.5 software).

SOM Analysis

The 798 genes were analyzed by SOM. The parameters set for SOM analysis
included orientation by genes, Pearson correlation for distance metric, 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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were 6, 6 and 5, respectively. Complete separation was encountered for SOM clusters I,
II and IV during logistic regression analysis. Subsequently, two dimensional SOM
analysis was performed on genes of SOM clusters I, IIT and IV, separately. The resulting
numbers of the selected genes in the SOM clusters Ia, Ib, [Ila, IIb, IVa, and IVb were 9,

5, 8, 4, 6 and 3, respectively. Thus, there were 52 genes in nine SOM clusters.

Establishment of Predictive Methods

Two predictive methods for identification of NPC patients with high risk of
developing distant metastases were established. The first method was based on 52 genes
in nine SOM clusters. A regression model was established for the genes of each cluster.
The equation of each regression model is listed in Table 1. A logit score was generated
from each equation for every sample. The nine logit scores for each sample in the training
set were used to develop the predictive rule by the k-nearest neighbors (k-NN) classifying
method using SAS 9.0 software. “k” values of 1, 3, 5, 10 and 30 were separately tested by
using the training set. Leave-one-out cross-validation was conducted. The tested k value
of 10 gave the best result according to leave-one-out cross-validation and was chosen for
the predictive method.

The second predictive method was based on 12 genes derived from 197 genes in
the original SOM cluster I. As mentioned above, three SOM clusters of genes showed
complete separation during logistic regression with forward selection analysis. The
results suggested potential high predictive value of génes of these three SOM clusters. In
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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EXAMPLE III

Results Summary

As shown, two predictors were established for identification of NPC patients at
high or low risk of developing distant metastasis. The first predictor was based on 52
genes in nine different self organizing maps clusters and a k-nearest neighbors
classifying method. The second predictor was based on 12 genes and a logistic
regression model. Both methods were strongly predictive for short interval to distant
metastasis and short overall survival in the independent test set. The overall accuracies
of both methods assessed in the independent test set cases were 81% and 76%,
respectively. When both predictive methods were combined, the accuracy was increased
to 85%. The estimated hazard ratio for distant metastasis in the group of high risk
signature, as compared with the group of low risk signature, was 11.1 (95% coﬁﬁdence
: 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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of these patients are summarized in Table 3. There were no significant differences for the

listed clinical characteristics between the training set and the test set cases for both low
and high risk groups. In addition, the distribution of distant metastatic sites between the
training set (n=34) and the test'set (n=13) for bone was 50% vs 69%, liver 50% vs 54%,
Tungs 38% vs 23%, others 15% vs 23%. Others included brain, kidneys, spleen and pelvis
organs. The distribution was similar between the two groups.

EXAMPLE 1V

Prediction of Distant metastasis by signature of 52 genes

To identify predictor genes, a highly supervised analysis was conducted. Only
genes (4,814 probe sets) that could be determined as “present” by Affymetrix MAS 5.0
software in all NPC samples excluding the test set cases were used for the study. We then
performed a Kruskal-Wallis test between the clinically low and the clinically high risk
groups of the training set. Seven hundred and ninety eight genes showing significant
difference (p <0.05) with their expression were selected for further study. An
unsupervised hierachical cluster analysis was performed on the training set cases using
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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training set cases with high risk of distant metastasis were 98% (61/62) and 88% (30/34),
respectively. The overall accuracy was 95% (91/96). When the independent test set cases
(n=42) were analyzed according to the established predictive rule; the specificity, the
sensitivity and the overall accuracy were 86% (25/29), 69% (9/13), and 81% (34/42),
respectively. Fisher’s exact test for association (p=0.0007) confirmed the robustness of
the 52-genes predictor. The estimated hazard ratios between the predicted high risk and
the predicted low risk signature groups for distant metastasis and shorter overall survival
were 7.1 (p=0.002, 95% confidence interval 2.2-23.5) and 5.4 (p=0.001, 95% confidence
interval 1.5-19.4), respectively.

When the patients in the test set predicted as low (n=29) or high (n=13) risk for
distant metastasis were compared for their metastasis-free and overall survival, patients

predicted as having high risk for distant metastasis had significantly shorter metastasis
free survival (p=0.0001) and shorter overall survival (p=0.003) (Fig. 3).

EXAMPLE V

Prediction of Distant metastasis by signature of 12 genes

The second predictive method was based on 12 genes selected by logistic
regression analysis from genes in the SOM cluster I. 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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for patients predicted as having high risk for distant metastasis (Fig. 4).

EXAMPLE VI

Prediction of distant metastasis by combined signatures

When the results of the two predictive methods of Example IV and V were
analyzed for their concordance in the independent test set cases, 22 cases (52%) were
predicted low risk and 12 cases (29%) were high risk by both methods (Table 6). Eight
cases (19%) were discordant between two methods and regarded as indeterminate.
Among the concordant cases (n=34), five were incorrectly predicted. Three cases were
false positive and two were false negative. Thus, the overall accuracy was 85% (29/34).
The estimated hazard ratios between the high risk and the low risk signature groups for
distant metastasis and shorter overall survival were 11.1 (p=0.002, 95% confidence
interval 2.4-52.4) and 8.5 (p=0.009, 95% confidence interval 1.7-42.3), respectively.
Survival analyses of the cases predicted as low risk, high risk and indeterminate revealed
that high risk cases had significantly worse metastasis-free and overall survival than those
predicted as low risk (Fig. 5). The difference of metastasis-free and overall survival

between the low risk and the indeterminate cases were not statistically significant.

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 results indicated that there were two diverse groups in stage III or IVa/b
patients. One group had low risk of developing distant metastasis and good clinical
outcome. The other developed distant metastasis within three years after the initial
treatment and had poor survival outcome (Fig. 6). These findings support that accurate
prediction of patients who are at high risk of developing distant metastases not only has
important prognostic implication, but also provides a means to select appropriate patients

for testing new therapeutic modalities to improve long term treatment outcome.
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LOGPE1aComD0EAS 2R 48449 MBEOCO NPy 3 &#.9G25)(H (202307- | Rl 3.6645+

6B N af 9\@.@971?9086995@@ -2 155 10211 22MDNKD) % 2.8P52-+

(

L e
Lod 'Jgﬁa""i’gﬁlfl@éi’!syh PN sVt Ase 4FPRODG4 Y21 78BS YiDki C
L A S . o (Dt
o R R
(2'21971_x_at)x7f)s;1_6a4+ 126,459 T

LOGIT IlTa = (201123_s_at) x 0.8651 + (201642_at) x 3.9114 + (202301 _s_af) x 7.9516 .
+(206544_x_at) x (-1.8805) + (208698_s_at) x 2.8301 + (211115 x_af) x
4.0432 + (211575_s_at) X (-4.3726) + (211913 _s_at) x (-2.2606) -117.98

LOGIT IIb = (200880_at) x 2.7955 + (208765_s_at) x 2.1072 + (209157 _at) x 2.2478 +
(212398 _at) x 3.4807 -104.518

LOGIT IVa = (201178_af) x (-2.6194) + (212911_at) x (-2.4526) + (213254 _at) x (-
1.7758) + (217969 _at) x 2475 + (218659_at) x 3.3188 + (64418 _at) x (-
2.4296) + 22.4303

LOGIT IVb = (202211_af) x (-2.1207) + (212884 _x_at) x (-1.0461) +(221269_s_at) x (-
0.9598) + 40.9722

LOGIT V = (200921 _s_at) x (-2.6385) + (201057_s_at) x (-2.5845) + (207335_x_at) x (-
2.7044) + (209584 x_at) X (-1.6973) + (211733_x_at) x (-4.2067) +
(217118 _s_at) x (-2.539) + 171.7096

LOGIT VI = (201266_at) x 2.5851 + (202905 _x_at) x 2.7306 + (203006 _at) x 1.6767 +
(206559 _x_at) x 13.1357 + (212295 _s_at) x 2.7269 - 286.114

Affymetrix probe set identification numbers in parentheses represent the normalized
expression intensity of the mRNA transcript for the indicated probe sets. Logit scores

were calculated from the listed equations and used to predict metastasis risk by k-nearest
neighbors method
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(i x) anaphase pronoting conplex subunit 5 (ANAPCS);

(x) nucteotar guani ne nucl eotide binding protein-Ilike
wWQ20@NERAY2 (xi) RNA binding notif protein 28 (IRBIVES)0D6/037203

and (xii) hypothetical protein FLJ12671 (FLJ12671).

(b) conparing the expression profile of the conbination

of genes to an expression profile of the conbination

of genes known to be associated with a |ow risk of

di stant netastasis, wherein the difference between the

expression profiles is indicative of the ri sk of

di stant petast pati
vable ol 6 e of ARl o Aol g o
the expr es%?gﬁ“‘iﬁrtﬁf’?ti‘@atﬁps & dis %g 8 fng a
| ogi stic regression nodel. 8. The nmethod according to
claim?7, conprising generating a logit score based on
the expression profiles of said 12 genes using a
EqiSEHs | spistivndglessigu aiddelntowhlonlate bogitogote n) = 459.9 +
log(z 9895173@ wsltz)oog; Zﬂl%)ﬁﬂ?@@s@o;%:g%@m% $ a@;@ iﬁgg;g)zso +
08610 %n4b1 §_(alt50£i6+ 1 atfx
(201047 B 110 em s ASIET)

(20811 ]4)(268 ‘%é 218593 at)x
>(( (1312 %{%Z,)fé@ é a%%% 25(2 g%%? s at)

x (22.8465) and wherein said logit score is correl ated

with risk of distant netastasis using the egu tion q =
Eqpatign for cpleulation o probability oploy yisk fc"s{ dqst@im ’aﬂﬁfq‘i %

77=l%gztr(rf?)tseijo Ei’_’_’z_lj—a"'f l,B%% 1s7estuZlg'tedby n= a+,BX 7=
-7

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

Affymetnx 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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1 + wherein,

_ 77 is logit score; it
| ow ri sk of distant nmetastasis;

i's probability for
ais a constant;

WO 2007/038402 PCT/US2006/037203
Table 3. Clinical Characteristics of 138 Patients
Training Set Test Set
Low risk* High risk**  Low risk* High risk**
Number of cases 62 34 29 13
Sex
male | 40 (64.52%)  28(82.35%) 19 (65.52%) 11 (84.62%)
female | 22 (35.48%) 6 (17.65%) 10 (34.48%) 2 (15.38%)
Age
<=45y | 34 (54.84%) 21(61.76%) 13 (44.83%) 8 (61.54%)
>45y | 28 (45.16%)  13(38.24%) 16(55.17%) 5 (38.46%)
Overall TNM Stage
I+HII | 18 (29.03%) 1(3.03%)  8(27.59%) 1(7.69%%)
M-IV | 44 (70.97%)  32(96.97%) 21(72.41%) 12 (92.31%)
Follow-up Duration*
>4.5y | 18 (29.03%) 2 (5.88%) 7 (24.14%)  0(0.00%)
453y | 44(70.97%) 1(2.94%) 22 (75.86%) 2 (15.38%)
<=3y 31 (91.18%) 11 (84.62%)
Time to metastasis
<=1.5y 28 (82.35%) 11 (84.62%)
>1.5y 6 (17.65%) 2 (15.38%)
Year of biopsy
1992-1997 3 (5%) 1 (3%) 1 (3%) 1 (8%)
1998-1999 24(39%) 6(18%) 11(38%) 0(0%)
2000-2001 35 (56%) 14 (41%) 17 (59%) 7 (54%)
2002-2004 0 (0.00%) 13 (38%) 0 (0.00%) 5 (38%)

#: All clinically low risk cases had been followed up for more than 3 years
and did not develop distant metastasis.
##; All clinically high risk cases had developed distant metastasis within
three years after initial therapy.

There were no statistical significant differences in patient distribution between
training and test sets for the listed parameters.
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fl. is coefficient; Xis normalized intensity of each
probe set. 65 9. The nethod according to claim8
w0 dovhgs4oronpri Si ng generating a predictive ruPEr/ii$106/037203

risk of distant netastasis by applying to said |ogit

score for said 12 genes a k-nearest neighbours

cl assi fying nmethod wherein the predictive rule for | ow

risk of distant netastasis is [Probability for |ow

risk of distant netastasis] =1 1 ellogit score)

10. The nmethod according to claim5 wherein the risk

of diableainNintrlhB &k aafl genésasslatied - predioti credfdlista hetdstass

rule is conpared with the risk of distant netastasis
Probe Set 1} | Glystar §?éeeg$§!abql fedéitdent predictive rul e whi &ppetion
200640_at €val yat ewugai d ke Limnagyeckes/ epjored on [ Pr obaEﬂP#dFrte?bohsm/ﬂgnal
s1317s o of OF LOW i sk of THRCPET ‘g‘%%’t;’t&’?f"s Etap‘?ﬂyp;pfde+ el A
; —Sascoré) WHePei n CBYiRES@dpacior gen S B auiBig r°°essmg
202397 at | o 4185 SNOH2 mode P BF ARG Wi ch is 1og it(n) N“‘ﬁ%rgt“’@s?@“
212247 _at (2001(‘3571“%P ) xEueleonERYEy + (200842 s at) x 33 geport
208699_x_af{ 2009 10TKR ) X 2 andi@®lse-tW ROt 8O:Rakeff stidyome) ( - 10 szgﬁglsma pentose

(20494758t ) X at) x (- + o
AR T A at ) xgg"%“eq’“%gws‘fh&% 388500, x at) x e138 3 geootism
200910_at (2687%21"33 at) cl}apefonlnf%ltagﬁlggﬁl 1+sul(u21j_%@g1gnaét Protem Folding
222011_s_at( - 1522662 + (22do49P¥x X at) x 25.3464 + (222011:r_oslgaidslamgx

208114_s_at( - 222 8485)2p71and hypothetical protein FLI12671 Unknown
215157 _x_at b PABPCIL poly(A) binding protein, cytoplasmic 1 mRNA. Processing
201892 s at 1b IMPDH2 IMP (inosine monophosphate) dehydrogenase 2 Nucleotide metabolism
217870 s at 1b  UMP-CMPK UMP-CMP kinase Nucleotide metabolism
218973 at 1b EFTUDI elongation factor Tu GTP binding domain containing 1  Protein synthesis
221494 x at 1b  EIF3S12 eukaryotic translation initiation factor 3, subunit 12 Protein synthesis
200976_s_at 2 TAXIBPI g;"t;gh‘l‘ma“ T-cell leukemia virus type I) binding Anti-apoptosis
217917 s_at 2 DNCL2A dynein, cytoplasmic, light polypeptide 2A Cytokinesis
205434 s at 2 ~AAKIL ¢ AP? associated kinase 1 Signal Transduction
213408 s _at 9 PIKACA phosphat}dyllnos1tol 4-kinase, catalytic, alpha Signal Transduction
— polypeptide
221971 _x_at 2 FLJ00312 similar to ARF GTPase-activating protein Signal Transduction
211974 x at 2 RBPSUH recombmm g binding protein suppressor of hairless Transeription regulation
—= (Drosophila)
interferon gamma receptor 2 (interferon gamma Signal Transduction-Immune
201642_at 3a  IFNGR2 transducer 1) response
202301_s_at 3a  FLJ11021 similar to splicing factor, arginine/serine-rich 4 mRNA Processing
208698 s at 3a NONO 1n0n-POU domain containing, octamer-binding mRNA Processing
211115 x_at 3a  SIP1 survival of motor neuron protein interacting protein I ~ mRNA Processing

2115755 at 33 UBE3A ubiqu_itin proteir} ligase E3A (human papilloma virus E6-
associated protein, Angelman syndrome)

201123 s _at 3a EIF5A eukaryotic translation initiation factor SA Protein synthesis

211913 s at 3a MERTK c-mer proto-oncogene tyrosine kinase Signal Transduction

SWIY/SNF related, matrix associated, actin dependent

Protein catabolism

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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wWo o7/64840) -a + ft' x |,
XnAit- 1
probability for

64418 _at

201178 at
212911 at
213254 at
217969 _at

218659 _at
212884 x_at
202211_at

221269 s _at

207335 _x at
211733 _x at
209584 x at
200921_s_at

201057 s_at

217118_s_at
202905_x_at
206559_x _at
201266_at
203006_at

212295 s at

4a

4a
4a
4a
4a

4a
4b
4b

4b

N O NN N

AP!GBP1

FBXO7
KIAA0962
TNRC6B
Cllozf2

ASXL2
APOE
ARTFGAP3

SH3BGRL3

ATPSI

SCp2

APOBEC3C

BTG1

GOLGB1

C2201f9
NBS1
EEF1Al
TXNRD1
INPP5SA

SLC7A1

e " , Wwherein,

Table 4 (continued)
CDNA FLJ34482 fis, clone HLUNG2004067

F-box protein 7

KIAA0962 protein

trinucleotide repeat containing 63
chromosome 11 open reading frame2

additional sex combs like 2 (Drosophila)

apolipoprotein E
ADP-ribosylation factor GTPase activating protein 3

SH3 domain binding ghutamic acid-rich protein Iike 3

ATP synthase, H+ transporting, mitochondrial F0
complex, subunit e

sterol carrier protein 2

apolipoprotein B mRNA editing enzyme, catalytic
polypeptide-like 3C

B-cell translocation gene 1, anti-proliferative
golgi autoantigen, golgin subfamily b, macrogolgin
(with transmembrane signal), 1

chromosome 22 open reading frame 9

Nijmegen breakage syndrome 1 (nibrin)
eukaryotic translation elongation factor 1 alpha 1
thioredoxin reductase 1

inositol polyphosphate-5-phosphatase, 40kDa

solute carrier family 7 (cationic amino acid transporter,
y+ system), member 1

55

wherein said togit score is correlated with risk of

di stant netastasis using the equation AA A1 Qg /Kg) n
which is estimated by 77p€T/E8$2004/037203
is logit score;
| ow ri sk of distant netastasis;

ICis

Endocyosis, intracellular protein
traansport

Protein catabolism

Unknown (HSP40 homolog)
Unknown (HSP40 homolog)

Unknown (membrane protein)
Unknown (polycomb)

Lipid metabolsm (ApoE)

Signal Transduction

Signal transduction, Thioredoxin
superfamily, TNFalpha-
inhibitory protein

ATP synthesis

Lipid metabolism/signal
transduction

mRNA processing

Signal transduction, anti-
proliferation

Transcription regulation
Unknown

Cell cycle

Protein synthesis

Signal Transduction
Signal Transduction

Transport-aminoacid



ais aconstant; fl' is coefficient; X is nornalized
intensity of each probe set, and the nethod further
w@opossses eval uating the expression profil es pET/US®0d@37203
genes whi ch are non-POU domai n cont ai ni ng,
oct aner - bi ndi ng (NONO); transketolase (TKT); (iii)
I MP (i nosine nonophosphat e) dehydrogenase 2 (I MPDH2);
(iv) glutanyl-prolyl-tRNA synthetase (EPRS); (V)
eukaryotic translation initiation factor 3, subunitl2
(El F12); (vi) chaperonin containing TCPl, subunit 2
| FableETRWelvd denks foe pradiztiomdindigawitmastastasiy byQpeisticyedrassion
3y (CCT3); chaperonin containj TCP1, subuni . CC
Probe St %P Bene §yniPolanaphase prok%f‘ﬁlglgconpl ex suburﬁmfléqogq1

_ . (ANAPGS) " (x) _nucl eolar_guani.ne.nuclegtide binding-— -
200057 s gr ot BN i ke  noy-RRylomiin Fyutagnpe GFAY “’ﬁfﬁ“ i f TPy Gt BPHESE
28 (RBMZ8); and nucleotide metabolism,
208699_x_at TKT transketolase (Wernicke-Korsakoff syndrome) pentose phosphate
T pathwy

201892 s at IMPDH2 IMP (inosine monophosphate) dehydrogenase 2 nucleotide biosynthesis

2008425t EPRS ighutemyl-prolyl-tRNA synthetase protein biosynthesis

221494 x at EIF3S12 eukaryotic translation initiation factor 3, subunit12 protein biosynthesis

ehiaperonin coptaining TCP1, subymit 2 (beta) in folding

200910 _at chaperonin containing TCP1, subunit 3 (gamma)
222011 s at chaperonin containing TCP1, subunit 1 (alpha)

208722 s at hnaphase promoting complex subynit 5

Fibosorie biogenesiy

ribosome biogenesis

RNA binding motif:

218593 7at

208114 _s_at FLJ12671 hypothetical protein FLJ12671 unknown

Highlighted genes are not present in the list of Table 4.
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(xii) hypotheti cal

protein FLJ12671 (FLJ12671). 11.

The nmet hod according to claim 10 wherein when the risk
wmboodiosssent net astasi s determ ned from bot h of PGEIUS2006/037203

nmet hods is | ow or high,

or high, respectively,

are discpr
Table_é?ﬁ%érw )
e@ﬁF udg
—Ruwmber 4;

exEreSS|on
14« A nucl

nasopharyn

pretein, zega pol ypepbi de ( YWHAZR) ;

then the risk is scored as | ow
and when said determ ned ri sks

dant, then the risk is scored as

at

Hheid rlﬂﬁtsf};%t}h% 35674 9 BgndsO, any one of

FreSSTOImT Prorrre 1s

$pgsd é’ggaan

FmpiderdRi0d

c acid m

b)l

roflle i's generated

dl TIb

eroarray udef ul
the risk of0 di stant nBtastasis

Pn a

T2 wherern sai d

fron1nRNA transcripts.

for degterm ni ng
pati ent’ havi ng

geal carcin8ma consi sPing essentﬁblly of
prebes for ®eternm ning the expr @ssion profi%es of (1)
Set A conprd sing 52 génes whichOare (i) tyrdsine

3- ronooxygenase/ t rypt ophan 5- nbanooxygenase Gacti vati on

(ii) smdl | nucl ear

ri ponucl eopg ot ei n pol ypeptides B and BL (SNRPB); (iii)

|l ear tr

ai ni ng

subunit 3y (

apsport facgor 2 (NUThH2);
203kDa (NURR205) ;

CC}3) ;

(iv) nucleoporin

(v) pransketol gse (TKT); (/i) guanine

t-complgex 1

Vﬁfhosphatg synthetage (GWS); , (vii) chapgronin
CP1

(T8P1): (iX

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

hybotheti

pr ot ei

[« = W < I« P o B @ B o]

n FLJ12671 {FLJ12671);

oo oo 0@

_-i0 O 00 C O O oI

30
31
32
33
34
35
36
37
38
39
40
41
42

o I — T — T = I — T~

(=Y
*

T Y e = T

LEPapt

0

R S G e e

o,
7

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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(x) poly(A) binding protein, cytoplasmc 1 (PABPCl);
(xi) I'MP (inosine nonophosphate) dehydrogenase 2
w@ bauPDBRY2 (xii) UMP-CVP ki nase (UWP- CMPK); ( XPCT/VS2006/037203

el ongation factor Tu GTP bi nding domain containing 1

(EFTUDL); (xiv) eukaryotic translation initiation

factor 3, subunit 12 (EIF3S12); (xv) Taxi (human

1 I l.]le ia.Vi j . :

(:I[‘,ég fégﬁe) &’igég%}?ss g{/ ﬁlzl hﬁfﬂ%&l}%% bdgg%tgg anFF)gt%ltﬁ:'aﬂoﬂs, cited herein are
incorfosdtypbptdfelen@hefdCL2A) ; (Xxvii) AP2 associated kinase

;}”T ég?l FIJS;%Q%E el t | %(h%%%’éa?% y}tﬁlﬁﬁrﬁl ar s&&tes?sl ¥)y substituting the
generggl Wof 5 gﬁ& ﬁééﬁ&'d%gcrﬁfeﬁtl%h&ar(tg |aﬂ@/@133> dratift &ncﬁﬁ&%”@f fhi Fivention

I ndi n rotein suppressor of hairless H);  (xxi)
forthmsetlmcdmrthﬂp@an&mg exaaplesr 2 (| FNGR2) ; (XXI [ ) spI i cing

ctor ni ne/ serine-rich.4 J1102 190n- P .
o Sk oo Birbarte ra o Rt SIS IOP FREREp o) R the essential
chara&ék'iéﬂc.\! ot 110 irvelifin ARL Fxatholf @ipaitihg MEBHBECS mgmmmo & fhereof, can
1(SIPl); (xxv) ubi uitin protein |igase gUBEB ) ;
make various changes and modifications of the invention to adapt it to various usages and

conditions.
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(xxvi) eukaryotic translation initiation factor 5A
(EI'F5A); (nvii)c-mer proto-oncogene tyrosine kinase
(MERTK); (xxviii) SW/SNF related, matrix associ at ed,
actin dependent regulator of chromatin, subfamly a,

WHER RO Rinred(;iSMARCA2) ;  (xxi x) Radi xin (RDX); (xxXx)
het er ogeneous nucl ear ribonucl eoprotein R (HNRPR);
1. (A nethed) of Hepadinghthrotrol, ofs distanti metdtasiember patient having

xxxi1)DnaJ. (Hsp40) honol og, subfamly A
mé?@ﬁ%ﬁ%ﬂéb%w °d“>88<°’hg|) CDNA FLJ34482 fis, clone
HLUH@%QMQ@ch@%Qb@R&ﬂ profffexf a‘@on’?bxh&ibrﬁf%bﬁésﬂnz sample from said
(FBX07); (xxxv)KI AA0962 protein (KIAA0O96 (XXXVI

Pafientn g eRphigionegfeaenesentbrlisngg 6B (TNRC68)
(X)) RS A0RR R SATEUN L B pprten
apol i popretagiotypeptidPOEVHAL)X] i ADP-ri bosyl ation factor
et e P SR T
( SHERERL A6 e&rxﬂrédsbor%?gct%y@t(h@ﬂeb H+ transporting,
m tochondri at FO conpl ex, subunl t e (ATP5I);
(iv)  nucleoporin 205kDa (NUP205)
(v) transketolase (TKT);
(vi)  guanine monphosphate synthetase (GMPS);
(vii)  chaperonin containing TCP1, subunit 3v (CCT3);
(viii)  t-complex 1 (TCP1);
(ix)  hypothetical protein FLJ12671 (FLJ12671);
(x) poly(A) binding protein, cytoplasmic 1 (PABPC1);
(xi)  IMP (inosine monophosphate) dehydrogenase 2 (IMPDH2);
(xii)  UMP-CMP kinase (UMP-CMPK);
(xiii) elongation factor Tu GTP binding domain containing 1 (EFTUD1);
(xiv)  eukaryotic translation initiation factor 3, subunit 12 (EIF3512);
(xv)  Tax1 (human T-cell leukemia virus type I) binding protein 1 (TAX1BP1);
(xvi) dynein, cytoplasmic, light polypeptide 2A (DNCL2A);
(xvii) AP2 associated kinase 1 (AAK1);
(xviii) phosphatidylinositol 4-kinase, catalytic, alpha polypeptide (PIK4CA);
(xix)  ARF GTPase-activating protein (FLJ00312);
xx)  recombining binding protein suppressor of hairless (RBPSUH);
xxi) interferon gamma receptor 2 (IFNGR2);

xxil) splicing factor, arginine/serine-rich 4 (FLJ11021);

xxiv) survival of motor neuron protein interacting protein 1(SIP1);
Xxv) ubiquitin protein ligase E3A (UBE3A);

(
(
(
(xxiii) non-POU domain containing, octamer-binding (NONO);
(
(
(xxvi) eukaryotic translation initiation factor 5A (EIF5A);

(

xxvii) c-mer proto-oncogene tyrosine kinase (MERTK);
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(xliii) sterol carrier protein 2 (SCP2); (xliv)
apol i poprotein B nRNA editing enzyne, catalytic
pot ypepti del i ke 3C (APOBEC3C); (xlv) B-cell

transl ocation gene 1, anti-proliferative (BTGL);

(xi Y*)JJHQQW/‘SN?% ﬁ@ﬂt 96 as n%)%‘a%c? aﬁHPE%‘E’ %?szt%ei@ﬂ of chromatin,

nacrogo gin transmenbrane 'si gna
()civil) s@ifamﬂwsomn%r@nmlk@ad; ng frame 9 (C22orf9);

(xI |I|) i ],.0eg r eakage syndrome 1 (NBS1); (xliXx)
eukl % @@P(gtl on elongation factor 1 alpha 1

EEGOAL) hefekddeneotisaslR PNNRE%
gll )i noél ?%I d%oF%hos?ﬁgtrEgg&%%ﬁgt% gse %<Da
S|

(| NPPXI) Dngyt (spi@)hosles, sulfamilydy meaphery @N(\é/’a&ionl c

o L) LB AR D By
non{x&@u dbNaiFh) a2 &s,nttlnlge Hmm@mmeem (WH(EIIQH()j\IG\IO)

(i ket ol ase_( TKT | MP (i nosine nonophosphat e)
dehZWHSE X Protein )

(xxxv) KIAA0962 protem (KIAAQ962);

Xxxvi) trinucleotide repeat containing 6B (TNRC6B);

Xxxvii) chromosome 11 open reading frame2 (C11orf2);

Xxxviii) additional sex combs like 2 (ASXL2);

Xxxix) apolipoprotein E (APOE);

ADP-ribosylation factor GTPase activating protein 3 (ARFGAP3);
SH3 domain binding glutamic acid-rich protein like 3 (SH3BGRL3);

x

—

vy
~

X
jal
oy
=
=

ATP synthase, H+ transporting, mitochondrial FO complex, subunit e (ATP5I);

xliii) sterol carrier protein 2 (SCP2);

—~ e e e e e e, e e
—
~——

xliv) apolipoprotein B mRNA editing enzyme, catalytic polypeptide-like 3C
(APOBEC3C);

(xlv)  B-cell translocation gene 1, anti-proliferative (BTG1);

(xtvi) golgi autoantigen, golgin subfamily b, macrogolgin (with transmembrane
signal), 1 (GOLGB1);

(xlvii) chromosome 22 open reading frame 9 (C220rf9);

(xlviii) Nijmegen breakage syndrome 1 (NBS1);

(xlix) eukaryotic translation elongation factor 1 alpha 1 (EEF1A1);

L thioredoxin reductase 1 (TXNRD1);

(Li) inositol polyphosphate-5-phosphatase, 40kDa (INPP5A);

(lii)  solute carrier family 7 (cationic amino acid transporter, y+ system), member

1 (SLC7A1);

(liii)  IMP (inosine monophosphate) dehydrogenase 2 (IMPDH2);

(liv)  glutamyl-prolyl-tRNA synthetase (EPRS);

(lv)  chaperonin containing TCP1, subunit 2 3 (CCT2);

(lvi)  chaperonin containing TCP1, subunit 1 o (TCP1);
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(iv) glutanyl-prolyt-tRNA synthetase (EPRS); (V)
eukaryotic translation initiation factor 3, subunitl2
(EI'F3S12); (vi) chaperonin containing TCP1, subunit 2
13 (CCT2); (vii) chaperonin containing TCPl, subuni't
3y ST3), i I, N : unit 1 a
R R e T

( ANAPGD) nudlglangcng® auclegtianibivelimyslogsihlide 2GNOL )n@and

in-Like, 2 (GNL2): X R i ndi tif tei
D5 Uikane B Bt mrihiout i BIr ot ef n FLI12671 (FL.
(b)d 126dhparire the(dpkdssBAlfRofRI & S8t Smbiditbnbbf deeitéiah expression

conprising an array of probes for detecting nucleic
projide @& the eambinatiemst eSeas KnRwvn ®elve aBpciotedSeith (adow risk of distant
%S%i n Set (A) conprises; (i)tyrosine
nonooxygenase/ trypt ophan 5- nbnooxygenase activati on
pr owakiein gt diffpadny @ eptwdate th¥\8kiddlsion profiles is indicative of the risk of

distant metastasis in the patient.

me,

2, A method of assessing the risk of distant metastasis in a patient having

nasopharyngeal carcinoma comprising

(a) determining the expression profile of a combination of genes in a sample from said

patient, the combination of genes comprising:

@) tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, zeta
polypeptide (YWHAZ);

(ii) small nuclear ribonucleoprotein polypeptides B and B1 (SNRPB);

(i)  nuclear transport factor 2 (NUTF2);

(iv)  nucleoporin 205kDa (NUP205);

v) transketolase (TKT);

(vij  guanine monphosphate synthetase (GMPS);

(vi)  chaperonin containing TCP1, subunit 3y (CCT3);

(vii)  t-complex 1 (TCP1);

(x)  hypothetical protein FLJ12671 (FLJ12671);

x) poly(A) binding protein, cytoplasmic 1 (PABPC1);

(xi)  IMP (inosine monophosphate) dehydrogenase 2 (IMPDH2);

(x1)  UMP-CMP kinase (UMP-CMPK);

(xii)  elongation factor Tu GTP binding domain containing 1 (EFTUD1);

(xiv)  eukaryotic translation initiation factor 3, subunit 12 (EIF3512);

(xv)  Tax1 (human T-cell leukemia virus type |) binding protein 1 (TAX1BP1);

(xvi)  dynein, cytoplasmic, light polypeptide 2A (DNCL2A);

(xvii)  AP2 associated kinase 1 (AAK1);

(xvii) phosphatidylinositol 4-kinase, catalytic, alpha polypeptide (PIK4CA);

(xix)  ARF GTPase-activating protein (FLJ00312);
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smal I nucl ear ribonucl eoprotein polypeptides B and Bl
(SNRPB); (iii) nuclear transport factor 2 (NUTF2);
(iv) nucl eoporin 205kDa (NUP205); (v) transketol ase
(TKT); (vi) guani ne nonphosphate synt het ase (GNPS)

(’Q{)Vgg%r%ﬂlﬁ'mﬁé ?[lh'é&f%%ﬂgupﬁ%gﬁ%ﬁa%% E%%’P@W FLY 2671
FLédPtg?‘@ﬂc)n s gafnaa mztleyt(oggsrﬁgmﬂazng pr ot ei nt cytoplasmc 1
(’Oi(’j‘ghﬁel‘i‘%%fe??%% reings B@@')e”%&wﬂﬂmﬁgp ki nase

(xAiyMRoRMBK) dondath tm)taie.t ngatah@nbfr@mg NON@®)GTP bi ndi ng
i

domai n containing 1 ( Xi'v eukaryotl Cc
(m\r)aﬁ@nvaftal @fnmpmrmeartoamﬁofreatmmragtm%mmnﬂ (SI21){ EI F3S12) ;

ol bl MBI Shghesem e v e fyoe 1) Bindi o
(xxm)t %p@?mtﬁteuaﬁ&la(tmﬁﬁhon Fxotoi 5A fP>SHssoci at ed ki nase
(mc:xL/iD( welr p;roto-oncogene tyrosine kinase (MERTK);

(xxvii) SWI/SNF related, matrix associated, actin dependent regulator of chromatin,
subfamily a, member 2 (SMARCA2);

(xxix) Radixin (RDX);

(xxx) heterogeneous nuclear ribonucleoprotein R (HNRPR);

(xxx1) DnaJ (Hsp40) homolog, subfamily A, member 2 (DNAJA2);

(xxxi) DnaJ (Hsp40) homolog, subfamily A, member 1(DNAJA1);

(xxxii) CDNA FLJ34482 fis, clone HLUNG2004067 (AP!GBP1);

(xxxiv) F-box protein 7 (FBXO7);

(xxxv) KIAA0962 protein (KIAAD962);

(xxxv1) trinucleotide repeat containing 6B (TNRC6B);

(xxxvii) chromosome 11 open reading frame2 (C11orf2);

(xxxviii) additional sex combs like 2 (ASXL2);

xxxix) apolipoprotein E (APOE);

x]) ADP-ribosylation factor GTPase activating protein 3 (ARFGAP3);

(xly  SH3 domain binding glutamic acid-rich protein like 3 (SH3BGRL3);

(xliiy  ATP synthase, H+ transporting, mitochondrial FO complex, subunit e (ATP5I);

(xliii) sterol carrier protein 2 (SCP2);

(xliv) apolipoprotein B mRNA editing enzyme, catalytic polypeptide-like 3C

(

(xlv)  B-cell translocation gene 1, anti-proliferative (BTG1);

(xlvi) golgi autoantigen, golgin subfamily b, macrogolgin (with transmembrane signal),
1 (GOLGB1);

(xlvi)) chromosome 22 open reading frame 9 (C220rf9);

(xlviii) Nijmegen breakage syndrome 1 (NBS1);

(xlix) eukaryotic translation elongation factor 1 alpha 1 (EEF1A1);
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phosphati dyl i nositol 4-kinase, catalytic, alpha

pol ypepti de (PIKACA); (xix) ARE GIPase-activating
protein (FLJO0312); (xx) reconbining binding protein
suppressor of hairless (RBPSUH); (ni) interferon ganma

() ' ecenb@iodnrbabieie) ¢ (b)), splicing factor,
argi ni ne/serine-rich 4 (FLJ11021); non- POU donai n

(1) c oningsitelriplyrbosriwta-5phoasphatps¢ MOKOR (INPPSAY; @) asdir vi val
.~0f tor _neuroen protein interactin rotein 1(SILP1):
0 S5 ATE PRSS S Eiefbriq S LR bR v G, member 1
(SLemkatyotic translation initiation factor 5A (El F5A);
(xxvii)c-nmer proto-oncogene t¥br?osi ne ki nase (MERTK); '
(b)( xx Gemparigy thenpxpressiap auofileealr the cosdinationeef, 2eags ite an expression

o RO ARELoPSRYLA! O ol QTR SSYREEH oty % P ABEE o
metastasesar ri bonucl eoprotein R (HNRPR); (xxXxi) Dnal
g;l)s(g/ﬁggeirgﬂgéiﬁ i zgggam | %Bgzexgég%r@{e%\@ﬁ%gye of the risk of
distnPiMad Askasis {engipatibntCONA FLJ34482 fis, clone
HLUNG2004067 ( APl GBP1) ;
3. The method according to claim 2 wherein the determination of the expression
profile of the 52 genes is performed using a regression model for clusters of genes, wherein
said clusters of genes are selected from the group consisting of:
(a) cluster 1a comprises genes (i) (ix) of claim 2;
(b) cluster 1b comprises genes (x)-(xiv) of claim 2;
(c) cluster 2 comprises genes (xv)(xx) of claim 2;
(d) cluster 3a comprises genes (xxi)}(xxviii) of claim 2;
(e) cluster 3b comprises genes (xxix)(xxxii) of claim 2;
(f) cluster 4a comprises genes (xxxiii) (xxxviii) of claim 2;
(g) cluster 4b comprises genes (xxxix}(xli) of claim 2;
(h) cluster 5 comprises genes (xlii}(xlvii) of claim 2; and
(

i) cluster 6 comprises genes (xlviii)-(lii) of claim 2.

4. The method according to claim 3 further comprising generating a logit score for

each of the nine gene clusters using a regression model equation which is

LOGIT 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 2.9153+ (212247 _at) x 2.2052+ (213175_s_at) x
3.4262 + (214431_at) x (-3.4637)+ (222011_s_at) x 4.4282 - 183.906;

LOGIT Ib = (201892_s_at) x 2.0433 + (215157 _x_at) x 3.0064 + (217870_s_at) x 2.1101 +
(218973_at) x 4.07 + (221494_x_at) x (-3.6926) - 79.0097,

LOGIT Il = (200976_s_at) x (-3.8876) + (205434 _s_at0 x (-1.8483) + (211974_x_at) x (-3.3451)
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(xxxiv) F-box protein 7 (FBX07); (xxxv) KIAA0962
protein (KI AA0962); (xxxvi) trinucleotide repeat

contai ning 6B (TNRC6B); (xxxvii) chronmposone 11 open
reading frame2 (Cllorf2); (=viii) additional sex conbs

[ ) [ [ Qt-gi ) )
BB AT, DBl BOELSIENN EAARER kb7 0ns
1TARFGAP3) ; (xli)5H3 domai n binding glutam c acid-rich
protein |like 3 (SH3BGRL3); (xlii) ATP synthase, Fl+
transporting, mtochondrial FO conplex, subunit e

LOGATaIS {206 %13 & RE| R100d65¢ar ﬁi/g%mgagtxeizm& ( $8623b1_s_at) x 7.9516 «
(xliv)apolipoprotein B nRNA editi ng enzyne, catalytic

(296P4fpamat) de-(H1.§&05B8C (AREOREGI®); X (3830113- 2dN115_x_at) x 4.0432 +

[ : i- l.,i ti BTGL) ;
g AT RELe AR PSR A B
macrogol gin (with transnenbrane signal), 1 (GOLGBl);

xlvii) chronosone 22 open reading frape 9 (C22orf9);
OBl Uib! 7 YRTOBRRGEnx o S350 a0 087 R otk X12-( Rt ) 0T Rty X 2.2478
(zqggcﬁg"ﬁqt)g'g‘@dﬁqgj‘.@qg.on el ongation factor 1 alpha 1

( EEFTIAL); ’

LOGIT IVa = (201178_at) x (-2.6194) + (212911 _at) x (-2.4526) + (213254_at) x (-1.7758) +
(217969_at) x 2.475 + (218659_at) x 3.3188 + (64418_at) x (2.4296) + 22.4303;

LOGIT IVb = (202211_at) x (-2.1207) + (212884 _x_at) x (-1.0461) + (221269_s_at) x (-0.9598)
+ 40,9722,

LOGITV = (200921_s_at) x (-2.6385) + (201057 _s_at) x (-2.5845) + (207335_x_at) x (-2.7044)
+ (209584 _x_at) x (-1.6973) + (211733_x_at) x (-4.2067) + (217118_s_at) x (-2.539) +
171.7096;

LOGIT VI = (201266_at) x 2.5851 + (202905_x_at) x 2.7306 + (203006_at) x 1.6767 +
(206559 _x_at) x 13.1357 + (212295_s_at) x 2.7269 - 286.114.

5. The method according to claim 4, further comprising generating a predictive rule for
risk of distant metastasis by applying to said logit scores for said nine gene clusters a k-

nearest neighbors classifying method.

6. A method of assessing the risk of distant metastasis in a patient having
nasopharyngeal carcinoma comprising;
(a) determining the expression profile of a combination of genes in a sample from said
patient, the combination of genes comprising:

() non-POU domain containing, octamer-binding (NONO);

(i) transketolase (TKT);
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(I')thioredoxin reductase 1 (TXNRDL); inositot

pol yphosphat e- 5- phosphat ase, 40kDa (I NPP5A); or (lii)
solute carrier famly 7 (cationic amno acid
transporter, y+ systenm), nenber 1 (SLC7A1) Set (B)

c
o@%%}feﬁ?ﬂ(ﬁ ﬁ\omo?ﬂake tr ansrrkée&pﬁ@ase% TKT (i)
| (o giumylrmohxrbtmmwwmase) EBRHydr ogenase 2 (1 MPDHR) :

e{J X )a r g‘éﬁrY Vg'ﬁ%"?qi\%l ’8{5 lt\llﬁp ? %’%%Pgt 6@3’@% gzrp(%?w Q)b unit12

((&2F8;ﬁp23)onnﬁ\¢bataﬁmgommnls@bm gicimg, TCP1, subunit 2
CCT2); (vii) chaperonin containing TCP1, subunit 3y
(@@st\apeém@éererﬁlmﬂgcfﬁﬁ1auswﬁwgt 3MAELT3Eubunit 1 a

( @ npl ex subunit 5
&@;é e“’”(”g (SaBRRPEAC é%ﬁﬁﬁt&mﬁgoti de bi ndi ng
nx)t enaphlasek proznotBilcB)nplex subutii) 5 RAARDSMI ng not i f
tel RBM2 8 or ot het | cat ot ein
gigl F W’@?')l cle wébsﬁm%%ot%‘a 5 s(Q @ét (A) and
%‘( (25)\ bn;la@nag TB bikeinf2qRaINTR) Lond Ur ther comprising
reagents and/ o |nstruct|onsfor the detection of the
st bypayketical protem FLJ12671 (FLJ12671).
(b) comparing the expression profile of the combination of genes to an expression
profile of the combination of genes known to be associated with a low risk of distant

metastasis, wherein the difference between the expression profiles is indicative of the

risk of distant metastasis in the patient,

7. The method according to claim 6, further comprising evaluating the expression

profile of the 12 genes using a logistic regression model.

8. The method according to claim 7, comprising generating a logit score based on the
expression profiles of said 12 genes using a regression model equation which is
logit(7)= 459.9 + (200057_s_at) x(-12.5305) + (200842_s_at) x 12.3230 + (200910_at) x
21.4064 + (201892_s_at) x (-10.5046) + (201947 _s_at) x 20.0446 + (201948_at) x (-17.7163)
+ (208114 _s_at) x (-35.1981) + (208699_x_at) x (-13.8378) + (208722_s_at) x (-11.2409) +
(218593_at) x (-15.2664) + (221494_x_at) x 25.3464 + (222011_s_at) x (-22.8465)

and wherein said logit score is correlated with risk of distant metastasis using the equation

n =logit(r) = log(i—%j =a + B X, which is estimated by ;7: cAz+,2)’ X

~ 1
==

1+e™

wherein,

77 is logit score;

7 is probability for low risk of distant metastasis;

« is a constant;

S is coefficient;

X is normalized intensity of each probe set.
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17. A nethod of assessing the risk of distant
netastasis in a patient having nasopharyngeal
carci noma conprising (A) determ ning the expression
profile of a conbination of genes in a sanple from

9.sai ¢hp RS acchifn mirﬂ%tfbﬂﬂepéohngﬁ{gg\? ﬁ%ﬁém{ii\/g;ée [Fr)}gglec@/% rule for

tyrosi ne 3- nbnooxygenase/tryptop 00X

risyof idistanitonetassieiby, apptiting pobaipdpgit ser¢ YOHHATY 12 (dends a k-nearest
D e G T

is (iv) nucl eoporin 205kDa (NUP205); (v) transketol ase

(TKT); (vi) guani ne nonphosphate synt hetase (GWS);
(vii) chaperonin containing TCPl, subunit 37 (CCT3);

t-c 1 con kd X ical protein FLJ12671
(FL%E%B‘% @%i}f@%‘i\%@%f*%@?%% fei m—cyroptasm o 1
(PABPCL); (xi) | MP (inosine nonophosphat e)etstscore
dehydr ogenase 2 (I MPDH2); (xii)UMP-CMP ki nase
(UMP-CWPK) ; (xiii) elongation factor Tu G P bindi ng

10domarh& nfe@RdPhdtoRdngd td E&iVEWherein the risk of distant metastasis resulting

from said predictive rule is compared with the risk of distant metastasis from a second

independent predictive rule which evaluates said risk using the equation

[Probability for low risk of distant metastasis] = 1
1+ ev(logit score)

wherein logit score is generated using a regression model equation which is

logit(7) = 459.9 + (200057_s_at) x(-12.5305) + (200842_s_at) x 12.3230 + (200910_at) x

21,4064 + (201892_s_at) x (-10.5046) + (201947_s_at) x 20.0446 + (201948 _at) x (-

17.7163) + (208114_s_at) x (-35.1981) + (208699_x_at) x (-13.8378) + (208722_s_at) x (-

11.2409) + (218593 _at) x

(-15.2664) + (221494_x_at) x 25.3464 + (222011_s_at) x (-22.8465);

and

wherein said logit score is correlated with risk of distant metastasis using the equation

n =logit(n) = log(li) =a+ f'X, which is estimated by ;7: cAH,é X
-7

" 1
==

A 2

1+e™

wherein,

n is logit score;

7 is probability for low risk of distant metastasis;
« is a constant;

[is coefficient;
X is normalized intensity of each probe set,

and the method further comprises evaluating the expression profiles of the 12 genes which
are
() non-POU domain containing, octamer-binding (NONO);

(i) transketolase (TKT);
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(xiv) eukaryotic translation initiation factor 3,
subunit 12 (EIF3S12); (xv) Taxi (human T-cell |eukem a
virus type |I) binding protein 1 (TAX1BP1); (xvi)

dynei n, cytoplasmc, |ight polypeptide 2A (DNCL2A);

i &ﬁéﬁq@ﬁéﬁ%ﬁ%‘l%l nagdr%gér% )(IMPDH2);

p ospha dylinosito catalytic, al pha
pav)y plibarnylepro il - ENANYNth{etase) (ERRE; GTPase- act i vati ng

pﬁﬁé?é@a& e pebtindod oty > 1T HaR on "
g mehdResnh ebntdink T@RZ)submxz p&mhicing factor,
arg)[ ni ne/ serine-ric FLJ11021) non- POU domai n

ghawexenin é@mtawmg-mﬁidlsv@nqmm)cm) o<i v) survi val

1(SlP1
TR T OB B R BREsn i)

ek anyathase p:roanﬁin@tcbmmexruubwatBQNNAmﬂ)or 5A (El F5A);
@tw |$ C- mer prot o-oncogene tyrosine Ki nase ( MERTK) ;
(kv Plgolagyasige pusientidg Dingipg proteladibe Z468H2); act i n

d@?em%ﬁncﬁﬁg@%@# Brot&@h 2%'1?@@6&1 fha subfam |y a, menmber

X1 X) Radi xin X); (xxXx) heterogeneous
ngo) bypothéthaah QodtemﬁLdtZa’ﬂm (RLYI BNRPR) ;

11.  The method according to claim 10 wherein when the risk of distant metastasis
determined from both of said methods is low or high, then the risk is scored as low or high,
respectively, and when said determined risks are discordant, then the risk is scored as

indeterminate.

12.  The method according to any one of claims 1 to 11 wherein said expression profile is

evaluated in an NPC tumor specimen.

13.  The method according to any one of claims 1 to 12 wherein said expression profile is

generated from mRNA transcripts.

14. A nucleic acid microarray useful for determining the risk of distant metastasis in a
patient having nasopharyngeal carcinoma consisting essentially of probes for determining
the expression profiles of |
(1) Set A comprising 52 genes which are

(i) tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, zeta

polypeptide (YWHAZ);

(i) small nuclear ribonucleoprotein polypeptides B and B1 (SNRPB);

(i11) nuclear transport factor 2 (NUTF2);

(iv) nucleoporin 205kDa (NUP205);

(v) transketolase (TKT);

(vi)  guanine monphosphate synthetase (GMPS);
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(xxxi) DnaJ (Hsp40) honol og, subfamly A, nenber 2
(DNAJA2); (xxxii)Dnad (Hsp40) honol og, subfamly A,
menber 1(DNAJAl); CDNA FLJ34482 fis, clone
HLUNG2004067 (APl GBP1); (xx-xiv) F-box protein 7

( EBXO0 Ehaperbmnednt i, POBL s0b@hies géddﬁcl3ﬁAO962) (xxxvi )

tr| nucl eoti de repeat™ contai ni ng
vﬂr@&@ﬁ@h‘o(ﬁ&ﬂi’é) 11 open reading frarrez (Cllorf2)

e 2 (ASXL2 )
<@§th b PR SRR I AP ABET  bosylat on { et or
Ghiyas @obyeA) Madinggrarenl eytop@shARFENBBL1); (xI i) SH3
d in binding glutam c acid-rich protelnllkes

%@ @R gposing mopgpherphaserdatudeogensse 2 BRI i ng

?CWM@kmEQ QPR ) subunit e (ATPSI); (xI i )

carrier protein 2 (SCPZ) (xl'iv) apolipoprotein
xnf)tl\lAlceQaMmgacmszTP bmﬂmlgyiomwrpcﬂmmemgmdéﬁlklm )3C

(ﬁivga ﬁ%ﬁr&?té‘% &Fpi\;%tlc(rg?%@tzotnrfgcntglr su Iur%? 19eEI§3éL12 )
(xv) Tax1 (human T-cell leukemia virus type |) binding protein 1 (TAX1BP1);
(xvi) dynein, cytoplasmic, light polypeptide 2A (DNCL2A);
(xvil) AP2 associated kinase 1 (AAK1);
xviil) phosphatidylinositol 4-kinase, catalytic, alpha polypeptide (PIK4CA);
xix) ARF GTPase-activating protein (FLJ00312);

xx) recombining binding protein suppressor of hairless (RBPSUH);

.~~~

xx1) interferon gamma receptor 2 (IFNGR2);

—~ L~

xxil) splicing factor, arginine/serine-rich 4 (FLJ11021);

—~

xxiil) non-POU domain containing, octamer-binding (NONO);

(xxiv) survival of motor neuron protein interacting protein 1(SIP1);

(xxv) ubiquitin protein ligase E3A (UBE3A);

(xxvi) eukaryotic translation initiation factor 5A (EIF5A);

(xxvi)c-mer proto-oncogene tyrosine kinase (MERTK);

(xxviii) SWI/SNF related, matrix associated, actin dependent regulator of chromatin,
subfamily a, member 2 (SMARCA2);

(xxix) Radixin (RDX);

(xxx) heterogeneous nuclear ribonucleoprotein R (HNRPR);

(xxxi) DnaJ (Hsp40) homolog, subfamily A, member 2 (DNAJA2);

(xxxi) DnaJ (Hsp40) homolog, subfamily A, member 1(DNAJA1);

(xxx11) CDNA FLJ34482 fis, clone HLUNG2004067 (AP!GBP1);

(xxxiv) F-box protein 7 (FBXO07);

(xxxv)KIAAD962 protein (KIAA0962);

(xxxvi) trinucleotide repeat containing 6B (TNRC6B);

(xxxvii) chromosome 11 open reading frame2 (C11orf2);

(xxxvill) additional sex combs like 2 (ASXL2);
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or

(xlvi) golgi autoantigen, golgin subfamly b,

macrogol gin (with transnmenbrane signal), 1 (GOLGBl);

()civil) chronosone 22 open reading frame 9 (C22o0rf9);

(xI'viii)N jmegen breakage syndrome 1 (NBS1); (xlix)
é&@{xygg) Ifpo F@@ﬁ,l@mp@g .el ongation factor 1 alpha 1

( EEF1Al |oredOX| n reductase 1 (TXNRDL);

(&) MBgmogylaq@@n fastarspirase aciahiog phete msk(ARFORPR);

o0 Sk mapiribshe BRI R Ehpot ki a4 R 8

( Bli)genep afrithgsea Hs etangborting) itsG@hasalf Far copaék, Qtub@rhfl@ (ATP51);
clusters usi ng_regressi on nodel equations which

af’@leﬁ Pl Aer-ProtIDB4BCPR) x 4. 6445 (200910 at) x

SR PABEGER AN G Ry sty et B

(2131 TAPGBESBY);x 3. 4262 + (214431 at) X (-3.4637)4

011 4. 4282- 183, 90 I b, =
(%iséﬁi‘*ﬁ%ﬂ%aﬁo’b&%’?* ‘1%9%”'?@5“’& }TQ%\% 0064 +
(%%g%gia%?ﬁntigea %élgvg; ngb(a%illg/gyoi’m&tr()g?%gdﬂ if- \Qﬁh’fransmembrane
(ZOGWB% at) Ix( C(O-L§B8B76) + (205434 s atO X ( 1. 8483)

(OAFRA TSt 1 s Relfielate SIEPARY S0 %1, )

mamumegéxﬁibﬂéﬁﬁagd_ﬂﬁhf‘brdd’l(ﬂNBrstOllZS s at) x o 8651
Q{é1é01642 atg S? 9114 + g20230 s at) x
5 84Karyoiq trgnslationgerga woé@féefgéa@haﬂ) E§F12\1$301 +
(@Mlmoﬁedahh réddbt 232 TsSN(zBJﬂlS?S s_at) X (-4.3726) +
11913 s at) x (-2.2606 17.98: LOA T Illb =
(Q@osB@sml)p@wpmmse 5-ph2gBasHe s4GDR (NPRSADTR +
157 a 212 X 3.4807 -104,
L@% T9URE aaf@%r ffm% feptignie aﬁﬂ%ﬁ@%’ CapiRagter, ¥ 5v5§@m ), member 1
(- 2.(%&26));+ (213254_at) x (-1.7758) (217969 at) x
2.475 + (218659_at) X 3.3188 + (64418 at) x (-2.4296)
+ 22.4303;

() Set B comprising 12 genes which are

or

(1 non-POU domain containing, octamer-binding (NONO);

(i) transketolase (TKT);

(i) IMP (inosine monophosphate) dehydrogenase 2 (IMPDH2);
(iv) glutamyl-prolyl-tRNA synthetase (EPRS);

(v) eukaryotic translation initiation factor 3, subunit12 (EIF3512);
(v1) chaperomn containing TCP1, subunit 2 8 (CCT2);

(vi) chaperonin containing TCP1, subunit 3y (CCT3);

(viit) chaperonin containing TCP1, subunit 1« (TCP1);

(ix) anaphase promoting complex subunit 5 (ANAPC5);

(x) nucleolar guanine nucleotide binding protein-like 2 (GNL2);
(x1) RNA binding motif protein 28 (RBM28); or

(xi)hypothetical protein FLJ12671 (FLJ12671);
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LOG T IVb = (202211 _at) x (-2.1207) + (212884 x_at) X
(-1.0461)-f (221269 s_at) x (-0.9598) + 40.9722; LOG T
V - (200921 s at) x (-2.6385) + (201057 _s_at) x
(-2.5845) + (207335 _x_at) X (-2.7044) + (209584 x_at)

Ifzég%\lsg?d?%)r%;agg%l?BB x_at) x (-4.2067) +

2.539) + 171.7096; LOAT VI =

(201266 _at) x 2.5851 + (202905 x_at) x 2.7306 +

203006 at) x 1.6767 + (206559 x at) x 13.1357 +
{212@@5?—'@“ fisinganaryaygy probes for EAECHg apelel: asids dragapteleast Set (A),

SeQ' y)s‘g,ege% @f evisgbpcted fromthe group consisting of:
cl uster I'a conprises genes i-ix; (b) cluster Ib

S&tdﬁb¢0r8m§egenes x-xiv; (c) cluster 2 conpri ses genes

ol droShe éhﬁ%%q%égna%ﬂ&%@ﬁ%3E&fw%o%v?g'ey%%lvas&vav&aérotan
con‘p;_relt§g§1yg@mﬁ (X/WH,A]ZI) xxxviii; (g) cluster 4b
conpri ses genes XXXi X- xI|; (h) cluster 5 conprises

géiles sprllintiglegs fibonysipoprotein nedtreptidesch apd BL &NREBes

Xy 0 [ d logit scores to

é era?tuaeh" tra&%otl%oyrzﬂﬁﬁﬁifng a k-nearest nei ghbors
cI1&)53|nﬁcleapor0n20ﬁthlq)MUP2(0l) eval uating the expression

Z)‘ai Ia:tfﬁ (ﬁ)‘get%laﬁ‘?ggrnr@i-\g?lngrngr ?Norﬁoo;]; PEliJi ;jo{nralaﬂsket ol ase
('T4T) guanine monphosphate synthetase (GMPS);
(vii) chaperonin containing TCP1, subunit 3y (CCT3);
(vii)) t-complex 1 (TCP1);
(ix) hypothetical protein FLJ12671 (FLJ12671);
(x)  poly(A) binding protein, cytoplasmic 1 (PABPC1);
(x1) IMP (inosine monophosphate) dehydrogenase 2 (IMPDH2);
(xi) UMP-CMP kinase (UMP-CMPK);
(xi) elongation factor Tu GTP binding domain containing 1 (EFTUD1);
(xiv) eukaryotic translation initiation factor 3, subunit 12 (EIF3512);
(xv) Tax1 (human T-cell leukemia virus type 1) binding protein 1 (TAX1BP1);
(xvi) dynein, cytoplasmic, light polypeptide 2A (DNCL2A);
(xvil) AP2 associated kinase 1 (AAK1);
(xviii) phosphatidylinositol 4-kinase, catalytic, alpha polypeptide (PIK4CA);
(xix) ARF GTPase-activating protein (FLJ00312);
(xx) recombining binding protein suppressor of hairless (RBPSUH);
(xx1) interferon gamma receptor 2 (IFNGR2);
(xxi1) splicing factor, arginine/serine-rich 4 (FLJ11021);
(xxiii) non-POU domain containing, octamer-binding (NONO);
(xxiv) survival of motor neuron protein interacting protein 1(SIP1);
(xxv) ubiquitin protein ligase E3A (UBE3A);
(xxv1) eukaryotic translation initiation factor 5A EIF5A);

(xxvi)c-mer proto-oncogene tyrosine kinase (MERTK);
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(iii) I'MP (inosine nonophosphate) dehydrogenase 2

(I MPDH2) ; (iv) glutanyl-prolyl-tRNA synthetase (EPRS);

(v) eukaryotic translation initiation factor 3,

subunit12 (EI'F3512); (vi) chaperonin containing TCP1,
QH'HNSV@/ 50\13 r@@g@)matﬁwaks)ocﬁ%o%ﬁﬂﬂ'd@p&%hta Cegu[hgor-r &Fdhromatin,

subuni t CCT3)’; chaperonin containing T

subunlﬁmﬂamﬂYFCPmﬁme(2X§M%ﬁﬁﬂ@hase pronoting conpl ex

SUbURI (x) nucl eol ar guani ne nucl eoti de

bi’%&"nt&a@rxé“ﬁ?ﬁ?w ike 2 (G\L2); (xi) RNA bi ndi ng ot i f

proipi he@BoddrBMAcleal ribshiidénuppedieher (ieaPRYr ot ei n
ij%san 1SFL\]12671) usi ng the predictive rule:
abnp f*iﬁpﬁQ)rhq"&AP%, SeaBily i §teafmer RePHAAEi s] =1 1

M&g’ I j,gener at ed
2%5{ gioesy o%b%rab)?ﬁllx %rﬁbezg?éﬁﬂ%ﬁgenes
uéxxxgl éDNegi_éWBbfnsmidm HEGRG0a06 AMAP EEBHA1S;.

(xxxiv) F-box protein 7 (FBXO7);

(xxxv) KIAA0962 protein (KIAA0962);

(xxxv1) trinucleotide repeat containing 6B (TNRC6B);

(xxxvii) chromosome 11 open reading frame2 (C11orf2);

(xxxviii) additional sex combs like 2 (ASXL2);

(xxxix) apolipoprotein E (APOE);

(x]) ADP-ribosylation factor GTPase activating protein 3 (ARFGAP3);

(xl)SH3 domain binding glutamic acid-rich protein like 3 (SH3BGRL3);

(xli1) ATP synthase, H+ transporting, mitochondrial FO complex, subunit e (ATP5I);

(xli)sterol carrier protein 2 (SCP2);

(xliv)apolipoprotein B mRNA editing enzyme, catalytic polypeptide-like 3C
(APOBEC3C);

(xlv) B-cell translocation gene 1, anti-proliferative (BTG1);

(xlvi)golgi autoantigen, golgin subfamily b, macrogolgin (with transmembrane
signal), 1 (GOLGB1);

(xlvit) chromosome 22 open reading frame 9 (C220rf9);

(xlvii)Nijmegen breakage syndrome 1 (NBS1);

(xlix) eukaryotic translation elongation factor 1 alpha 1 (EEF1A1);

() thioredoxin reductase 1 (TXNRD1);

()  inositol polyphosphate-5-phosphatase, 40kDa (INPP5A); or

(li)  solute carrier family 7 (cationic amino acid transporter, y+ system), member 1

(SLC7AT);

Set (B) comprises;
(i) non-POU domain containing, octamer-binding (NONO);
(i) transketolase (TKT);

71



logit(g)= 459.9 + (200057 _s_at) x( -12.5305) + (200842
sat) x 12.3230 b (200910 at) x 21.4064 + (201892_s_at)
x (-10.5046) 4 (201947 _s_at) x 20.0446 (201948 at) x

- 17.7163) + (208114 s at) x (-35.1981) +

?93’2881”&%‘*%’5‘3@8&“&5“&3&@“@“%@%%%2“@(zz£494 x at) x

ZGV 3&@4”‘3‘ Q@MGRﬂAgyf&thaS@ (EPR3);8465) ; and wherein said
t ted wth.risk
S0 SO R B P SRR BB
TTiickaperghin coatiiging YCPS spb@babpl(ctmf or low risk of
distant netastasis; a is nstant; is coefficient;

(vity chaperonin containing TCP1, subumt 3y (CCT3);

(viii) chaperonin containing TCP1, subunit 1 o (TCP1);

(ix) anaphase promoting complex subunit 5 (ANAPCS);

(x) nucleolar guanine nucleotide binding protein-like 2 (GNL2);

(x1) RNA binding motif protein 28 (RBM28): or

(xihypothetical protein FLJ12671 (FLJ12671); and

Set (C) comprises Set (A) and Set (B)

16.  The kit of claim 15 further comprising reagents and/or instructions for the detection

of the set of genes.

17. A method of assessing the risk of distant metastasis in a patient having
nasopharyngeal carcinoma comprising
(A) determining the expression profile of a combination of genes in a sample from said
patient, the combination of genes comprising:

(1) tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, zeta

polypeptide (YWHAZ);

(i) small nuclear ribonucleoprotein polypeptides B and B1 (SNRPB);

(i) nuclear transport factor 2 (NUTF2);

(iv) nucleoporin 205kDa (NUP205);

(v) transketolase (TKT);

(vi) guanine monphosphate synthetase (GMPS);

(vii) chaperonin containing TCP1, subunit 3y (CCT3);

(viil) t-complex 1 (TCP1);

(ix) hypothetical protein FLJ12671 (FLJ12671);

(x) poly(A) binding protein, cytoplasmic 1 (PABPC1);

(x1) IMP (inosine monophosphate) dehydrogenase 2 (IMPDH2);

(x)UMP-CMP kinase (UMP-CMPK);

(xii1) elongation factor Tu GTP binding domain containing 1 (EFTUD1);
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X is normalized intensity of each probe set; and (E)
conparing the risk results fromthe two predictive
rules; wherein if the risk of distant netastasis
determ ned fromboth of said nethods is | ow or high,

e Rl K B e O o 2O et e
r ek Tag1 $luomadT-gsll ievdener vitusdyee 1) binding protein 1 (TAX1BP1);
(xvi) dynein, cytoplasmic, light polypeptide 2A (DNCL2A);
(xvi) AP2 associated kinase 1 (AAK1);
(xviil) phosphatidytinositol 4-kinase, catalytic, alpha polypeptide (PIK4CA);
(xix) ARF GTPase-activating protein (FLJ00312);
(xx) recombining binding protein suppressor of hairless (RBPSUH);
(xx1) interferon gamrﬁa receptor 2 (IFNGR2);
(xxwsplicing factor, arginine/serine-rich 4 (FLJ11021);
(xxui) non-POU domain containing, octamer-binding (NONO);
(xxiv) survival of motor neuron protein interacting protein 1(SIP1);
(xxv) ubiquitin protein ligase E3A (UBE3A);
(xxvi) eukaryotic translation initiation factor 5A (EIF5A);
(xxvil) c-mer proto-oncogene tyrosine kinase (MERTK);
(xxviil) SWI/SNF related, matrix associated, actin dependent regulator of chromatin,
subfamily a, member 2 (SMARCA2);
(xxix) Radixin (RDX);
(xxx) heterogeneous nuclear ribonucleoprotein R (HNRPR);
(xxxi) DnaJ (Hsp40) homolog, subfamily A, member 2 (DNAJA2);
(xxxi1) DnaJ (Hsp40) homolog, subfamily A, member 1(DNAJA1);
(xxxii) CDNA FLJ34482 fis, clone HLUNG2004067 (AP!GBP1);
(xxxiv) F-box protein 7 (FBX07);
(xxxv) KIAA0962 protein (KIAAD962);
(xxxvi) trinucleotide repeat containing 68 (TNRC6B);
(xxxvii) chromosome 11 open reading frame2 (C11orf2);
(xxxviil) additional sex combs like 2 (ASXL2);
(xxxix) apolipoprotein E (APOE);
(x)  ADP-ribosylation factor GTPase activating protein 3 (ARFGAP3);
(xli) SH3 domain binding glutamic acid-rich protein like 3 (SH3BGRL3);
(xli) ATP synthase, H+ transporting, mitochondrial FO complex, subunit e (ATP51);
(xlm) sterol carrier protein 2 (SCP2);
(xliv) apolipoprotein B mRNA editing enzyme, catalytic polypeptidelike 3C
(APOBEC3C);
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(xlv) B-cell translocation gene 1, anti-proliferative (BTG1);
(xlvi) golgi autoantigen, golgin subfamily b, macrogolgin (with transmembrane
signal), 1 (GOLGB1);
(xlvii) chromosome 22 open reading frame 9 (C220rf9);
(xlvii) Nijmegen breakage syndrome 1 (NBS1);
(xlix) eukaryotic translation elongation factor 1 alpha 1 (EEF1A1);
() thioredoxin reductase 1 (TXNRD1);
()  inositol polyphosphate-5-phosphatase, 40kDa (INPP5A); or
(i)  sotute carrier family 7 (cationic amino acid transporter, y+ system), member 1
(SLC7A1);
(B) generating a set of logit scores for each of nine gene clusters, using regression model
equations which are:
LOGIT 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 2.9153+ (212247_at) x 2.2052+ (213175_s_at) x
3.4262 + (214431_at) x (-3.4637)+ (222011_s_at) x 4.4282 - 183.906;

LOGIT Ib = (201892_s_at) x 2.0433 + (215157_x_at) x 3.0064 + (217870_s_at) x 2.1101 +
(218973_at) x 4.07 + (221494_x_at) x (-3.6926) - 79.0097;

LOGIT Il = (200976_s_at) x (-3.8876) + (205434_s_at0 x (-1.8483) + (211974_x_at) x (-3.3451)
+ (213408_s_at) x (-3.8384) + (217917_s_a) x (-5.3073) + (221971_x_at) x 7.0464 +
126.459;

LOGIT Hlla = (201123_s_at) x 0.8651 + (201642_at) x 3.9114 + (202301_s_at) x 7.9516 +
(206544_x_at) x (-1.8805) + (208698_s_at) x 2.8301 + (211115_x_at) x 4.0432 +

(211575_s_at) X (-4.3726) + (211913_s_at) x (-2.2606) -117.98;

LOGIT 11ib = (200880_at) x 2.7955 + (208765 s_at) x 2.1072 + (209157 at) x 2.2478 +
(212398_at) x 3.4807 -104.518; |

LOGIT IVa = (201178_at) x (-2.6194) + (212911_at) x (-2.4526) + (213254_at) x (-1.7758) +
(217969_at) x 2.475 + (218659_at) x 3.3188 + (64418_at) x ¢2.4296) + 22.4303;
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LOGIT IVb = (202211 _at) x (-2.1207) + (212884 _x_at) x (-1.0461) + (221269_s_at) x (-0.9598)
+40.9722;

LOGITV = (200921_s_at) x (-2.6385) + (201057_s_at) x (-2.5845) + (207335_x_at) x (-2.7044)
+ (209584_x_at) x (-1.6973) + (211733_x_at) x (-4.2067) + (217118_s_at) x (-2.539) +
171.7096;

LOGIT VI = (201266_at) x 2.5851 + (202905_x_at) x 2.7306 + (203006_at) x 1.6767 +
(206559 _x_at) x 13.1357 + (212295_s_at) x 2.7269 - 286.114; wherein said gene clusters are
selected from the group consisting of:

a) cluster 1a comprises genes i-ix;

b) cluster 1b comprises genes x-xiv;

¢) cluster 2 comprises genes Xv-xx;

d) cluster 3a comprises genes xxi-xxviii;

)
f) cluster 4a comprises genes xxxiii-xxxviii;

g) cluster 4b comprises genes xxxix-xli;

h) cluster 5 comprises genes xlii-xlvii; and

.....

(
(
(
(
(e) cluster 3b comprises genes xxix-xxxii;
(
(
(
(i

(C) applying said logit scores to generate a predictive rule using a k-nearest neighbors

classification method;

(D) evaluating the expression profile of 12 genes which are:
() non-POU domain containing, octamer-binding (NONO);
(i) transketolase (TKT);
(ii1) IMP (inosine monophosphate) dehydrogenase 2 (IMPDH2);
(iv) glutamyl-prolyl-tRNA synthetase (EPRS);
(v) eukaryotic translation initiation factor 3, subunit12 (EIF3512);
(vi) chaperonin containing TCP1, subunit 2 8 (CCT2);
(vi) chaperonin containing TCP1, subunit 3y (CCT3);
(viit) chaperonin containing TCP1, subunit 1 o (TCP1);
(ix) anaphase promoting complex subunit 5 (ANAPC5);
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(x) nucleolar guanine nucleotide binding protein-like 2 (GNL2);
(x1) RNA binding motif protein 28 (RBM28); or
(xi)hypothetical protein FLJ12671 (FLJ12671);

using the predictive rule:

[Probability for low risk of distant metastasis] = 1

1 + e-(logit score) [[]]

wherein the logit score is generated based on the expression profiles of said 12 genes using
a regression model equation which is:

logit(z) = 459.9 + (200057_s_at) x(-12.5305) + (200842_s_at) x 12.3230 + (200910_at) x
21.4064 + (201892_s_at) x (-10.5046) + (201947 _s_at) x 20.0446 + (201948_at) x (
17.7163) + (208114_s_at) x (-35.1981) + (208699_x_at) x (-13.8378) + (208722_s_at) x (-
11.2409) + (218593_at) x

(-15.2664) + (221494_x_at) x 25.3464 + (222011_s_at) x (-22.8465);

and

wherein said logit score is correlated with risk of distant metastasis using the equation

n =logit(n) = log(llj =a+ B X, which is estimated by 7=a+ £ X
-7

" 1
=3

A 2

1+e™

wherein,

77 is logit score;

7 is probability for low risk of distant metastasis;
« is a constant;

S is coefficient;
X is normalized intensity of each probe set; and
(E) comparing the risk results from the two predictive rules; wherein if the risk of distant
metastasis determined from both of said methods is low or high, then the risk is scored as

low or high, respectively, and if said determined risks are discordant, then the risk is

scored as indeterminate.
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