WO 2008/ 124777 PCT/ US2008/ 059767 PREDI CTI NG POST- TREATMENT SURVI VAL I N
CANCER PATI ENTS WTH M CRORNAS 5 CROSS- REFERENCE TO RELATED APPLI CATI ON
This application clains the benefit of U S. Provisional Application No.

60/ 910,993, filed on April 10, 2007, the contents of which are hereby

i ncor por at 8@ 2098/124Bference in its entirety. BACKGROUNDpct@sioesigsomancer ,
predom nantly non-small-cell lung cancer (NSCLC), is the nost comobn cause
of cancer deaths worl dwi de. See Jenmal et al., CA Cancer J. din.

56: 106- 130 (2006). Early-stage NSCLC patients show a rel apse rate of 40%
within 5 years after treatnent; it is suggested that the disease stage

m ght be a factor associated wth clinical outcones. See MIller, Am J.

Respir. Cell Ml. Biol. 33pedfrrié PosttRERrmefopever, this factor alone

i's inadequate to piepRiviy AP INTANEERPRIIENTS WATH M ROKNAESt ed that gene
expression profiling, 1Tn partrcuarar, T croRNA __prot . 1s useful in both

cancer di agnosis and prognosis. See Endoh et al., J. din. Oncol.

22:811-819 (2004); andCRUSSIREFERENGE O TBMOATED APMRSCABRIN 570- 580 (12006) .
For F exanple, the expression patterns of certain mcroRNAs are found to

be nore accurate an. t he. expressi o terns of protejn-coding genes in
det er mi ni ng cancg&gg{’fgltc%ﬁ)élggméﬁe)eebeﬁgétF{;Ug?{’rgw.s?mlklg{’?lgﬂwgomncer 6: 857- 866
(2006) ; and SAA1DAPH fided ontApril Py 267, thiatdntents Afwihich 48¢ herebly.ifSokoraled By 2257- 2261
(2006). Mecr Emﬁée' 1 gal | non-protein-coding RNAs that regulate the
expression 1% unlgﬁtgedrg&g* genes post-transcriptionally via RNA
interference, thereby controllin 25 a broad range of biopathways, e.g.,
cell proliferation, differentiat BéE,KMBOpt osis. See Calin et al., 2006.
Certain m cr oRNALsigaader pRFominartly no@R@alEe NI pafbc ENSRNAS is thdi@bst di spl ay
particul ar expression atteén% inhg,figr?ﬁtég of ‘Fa ien{;s, were reported to be
associ at ed W8 FFHF RPISLIEBHYLrIEIG e frmel t)?#?ﬁ:ﬁb 3erd- Yukeni a, 1 ung
adenocar ci noisel06133@a006). PatyettaadSand petknt Slicy a BRescEat bfuoed wildin 5 2006.

| denti fying new. m.crogRNA si gnatures .is of great.interest,.as they would
be usef ul t&%f%ga i treabt?lgn& lgli@f’l?%gs(t:‘fadltﬁﬁt %‘ﬁfhsgaﬁ? %%‘%é’ggqﬁpe ?/%ﬁ%ﬁ%"cl? cers, in
particul ar, W8Gli@cal buidn@088Y M7 Ath. PEESHISLEI0BIoD BRT.GZ: 218UBMARY Thi s

i nvention i i r ion levels of certain
i or ornac | SRR oer A6 083 Sl b BBeghplB AU SERDERELS" | ) 001 anet 5
hsa-1et-7a, corrEhestecmivpgesteltapasne expressianmeelilingin piriailarpricoR¥4t of a cancer
patient. |n piRindSPREHI in%!h%aﬁc@%?&%?s@s&hn%fb‘éﬁ&ﬁs g‘?e ]ﬂﬁ%mﬁgl.,g%linm edi cting

post-treatment _ survival Ogg ospec cancer patien etfefnmning a

nor mal i zed tfcelsHotd-&9 £4084): s Patti ot alg & Fnglashlgd. 3561058843065 sFaon | evel  of
hsa- m R137, R&fpidliR3Lpressids patteitls Bt &fhin SERNAREE bun®fo BB SR Lliref@- The

patient is determined . to have _a fair o prospect of post-treatnent survival
if the - & RANMRRS<PFsSiRRatErs PEprotefiscoding gengsin determiping cancessyPss.- i s equal to
or | ower thaee€Rind2al., Nét. &3v. Car@r 6:8517-855 (20085 PRICYdIMRleYal., Ploc.iNfatt, t he -dCQt val ue
of hsa-m R221 d. -let- ' | to or higher than -0.57 and 2. 21,
respectivel °a‘?%°‘aﬂ§¢re‘§§5%5§e%?1 &ﬁﬁ(’j post-treat nent survival prospect of a
cancer patient cHicroRNAdHe praticionpeetibading ROAstReregxfE &8 siphsibevel s of four
of the mecr | from .hsa-m R . hsa-m R37 hsa-m R182*,
nea m R2z: SpRRieRE oS ol RS RUT S rdlp SRl ey iilng

25  abroad range of biopathways, e.g., cell proliferation, differentiation, and apoptosis.

See Calin et al., 2006. Certain microRNA signatures, i.e., one or more microRNAs

that display particular expression patterns in a group of patients, were reported to be

associated with clinical outcomes of chronic lymphocytic leukemis, lung

adenocarcinoma, breast, pancreas and cancers. See Calin et al., 2006. Identifying
30  new microRNA signatures is of great interest, as they would be useful tools in

predicting clinical outcomes of various cancers, in particular, NSCLC.
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1. Wien the expression | evels of hsa-m R372, hsa-m R182*, hsa-m R221 and
hsa-let-7a are investigated, a risk score is calculated as follows: (0.31 x
expression 20 | evel of hsa-m R372) + (0.28 x expression |evel of hsa-mR
182*) + (-0.13 x expression |level of hsa-m R221) + (-0.14 x expression

| evel of hwadetrdaj. A risk score equal to or |ower poaws20bs8097¢7ndi cates
that the patient has a fair prospect for post-treatnent survival. 2. Wen
t he expression | evels of hsa-m R137, hsa-m Rl 82*, hsa-m R221 and 25
hsa-let-7a are investigated, a risk score is calculated as follows: (0.15 x
expression |evel of hsa-m R137) + (0.28 x expression | evel of hsa-m R182*)
+ (-0.13 x expression |level of hsa-m R221) + (-0.14 x expression |evel of
hsa-let-7a). Arisk score equal to or lower than -3.71 indicates that the
patient has a fair prospect for post-treatnent survival. 30 3. \Wen the
expression level s of hsa-ni R137, hsaSVMMRBWY hsa-ni R221 and hsa-let-7a are

investigated, a F[hﬁlﬁlv@zﬁf%% Ha&d%ﬁltﬂélbbé%ﬂor?tﬁatfﬂ%lelx&’é\éxonﬁ&ei}éf épreSS' on 2
| evel of hsa-m R137) + (0.31 _x expression |evel hsa-m + (-0.13 x

expressi on |BFORNGE, sehas hpapiRil3 7, hsq-mRNAS TR, I@%EF%%T Ge- m@@él hsa- | et - 7a) .

A risk  S£OrgaefivalcokdatOwith MeBsst-irbafent furfifal bfb@pe@ﬁ&fﬁ%aﬁc&%uénbe patient has a
fair prospect fo post -treat nent survival Wen the expression |evels

of hsa-mi R137, h Onﬁlaﬁe% S InvERIon prowios:a IaﬁEPdrfgfapf?dé%tmg ao%Frﬁat‘P‘?ﬂyest igated, a
risk score isrval frodpadt efla aﬁcefr Pitlemms dete{nﬂmil@a HorX e Bbdshdld bﬁlée| of

Qigr (ranssRlng) I ;\}‘é?@ bﬁsse Xﬁfh%%%%glgl’ %vg Oi% ’E@Jn}ésgsu?’%‘?f)zl’ (Ooflh)s(a | et-7a).

A ri sk scor eniBd8edl hsaaniR221| ondma-let-feaThe Patft is deérmaicé® Hated fatrhe patient has a

r 21/; | gr 8 e S&&%@Et-tﬁgﬂengsﬁ%ﬁ&% —ﬁéltrv\ﬂuégétfa.% \égghga ﬁ‘ Aé prarez si on

i nvesti gat e(ﬁndhsarmlgﬁnsl@mltpgrbabﬁhﬁnaﬁ Y -3483, imﬂ-lll)%resm(ctivelﬁ oxifexpr essi on

| evel of hsqhé“—d@@a@ ”fhéaomﬁézf QheL- e 5, * (-0.13 x
expression |evel ehosa m R221 . QJ% 24119%“%138;8}61}51@ evel 2% a 15
m R372) . rfFS§R°“§@bre equal to or Iower than -6. 86 |nd| cat es t hat the

patient has a T @i dnothérQSRECTe hAF- tr&‘ﬂﬁén‘t birGd Pﬁgﬁectsdf'é\fﬁn\ééfl patidnflcah®t  anot her
aspect, t he pOSt treat nent survival rospec a_cancer pati ent can be

predi ct ef bdEBEFUised Rsed ojt the,exprossion lgveds; of four el zhe micpRNAsseleqteddram cr oRNAS

nenti oned abeamiR A7 HsSHiRST18a-mfR 182+, GiH-aiRe01 8 HiDlel-TVSMofe0- 15 X expression
| evel of 20 hs& R137) + (0 31 x expression of hsa-m R372) + (0.28 x

expr essi on [*BYE has-m R-182*) + (-0.13 x expression |evel of
hsa-m R221) + (-0. wnemheeaqpfeeﬁ@lamls of BsaerhiR@T2, haamiR €42+ /ig)-mikox1aRger pat ent

has fair sladreatment. s r her, risk score is
equal to or%gé)l%{:;aa?%mpe Cgptefl, ans Q[rﬂslcaﬂgh ?‘ﬂa&fm{'gg’ﬁg@le’wgsﬁ%t-treat nent
sur vi val 20pr deypledd hsaemaR 3B Mﬂé&lxen@dswﬂ&v@aﬁledmmsahﬁ expression |evels of

ha. m 221, 5o 20 AnfRbSe: PO i Sl PRI e gyl ated oo

follows: (0.1I5 X expression of "h e expre55|on of
hsa- m R372) sqorg quall@%@wphaes%?mdibwﬂat@ﬁpﬁ@aﬂm R@El))qsm&t foancer pati ent
w |l have a Bﬁjn@mﬂgﬂgmﬁl of post-treatnment survival if the risk score is

equal to or | ower than -4.7. 30 3 A cancer &%tl ent having "a fair prospect
of post-treatnent WPWRSWA‘P@SPF}@Png B8 hspemif22) @nd - t r eat ment

deat h i spsat nh£idSta arlikeds@oathd; a AR A0GOK cARRIBG & IMBs: (0.15 x expression
level of hsa-miR137) + (0.28 x expression level of hsa-miR182%) + (-0.13 x
expression level of hsa-miR221} + (-0.14 x expression level of hsa-let-7a). A risk
score equal to or lower than -3.71 indicates that the patient has a fair prospect for
post-treatment survival, _

30 3. When the expression levels of hsa-miR 137, hsa-miR372, hsa-miR221 and
hsa-let-7a are investigated, a risk score is calculated as follows: (0.15 x expression
2




than the average risk of death in patients having the same type of cancer.
Also within the scope of this invention is a kit for detecting the
expression of 5 mcroRNAs. In one exanple, the kit conprises

ol i gonucl eoti des capabl e of detecting the expression of hsa-m R221,

hsa-m R372, and hsa-m R137. In another exanple, it conprises

ol i gonucl esfel 8EEsaGaiFall B+ 00.3 d)lcRpidssion IRl SXIRESRR3IN) @}‘%@is keast four

m croRNAs sel ected from hsa-ni R137, hsa-m R372, hsa-m Rl 82*, hsa-m R221,
and hsa- FERTession leyel ofhsargHB e} Bt (-Hd 4 xconpression deveh ofhsp-lgt-7a)h A risk

j ust - desckidedqildl kS oCRW eP fhatk 04 BTHRIE drb 25 1%9 Qtiéﬂt'ﬁﬁpé Hifgko f (e.9., a
pol ymer substrate) to formnucleic acid ¢ |Bs. The cancer ‘patient who has
been subj pestdtratipent seiivabnt (e.g., surgical treatnent, chemical treatnent,
or radio-therapy) has lung cancer (e.g., non-small cell |ung cancer of all
stagesy, |eukefh a, BYkansthe expression lgegle pEbsarmiRIBTcbsa-mikl&denocar ci noma, or
squanous cel |l carcinoma, colon cancer or hepatocellular carcinoma. The
detai | s ohsoméR3P2 sngrhsadeibtscirminyestigated, Reisk svarniy ealcwdated gefollosrst h in t he

descri pti gp; ogl f IL.Q§ ; j vant,ages_of. i nvention
w il be ppar gnit“ e?sﬁ%oﬁr;ﬁ? ﬁleo‘?%tgésj(;:l? ?‘6?%n@ﬁr\%xfe g%%st et%g%laolqﬁrlg? HEB‘H %@CRI PTI ON
OF DRAW NGV Bil guaxprebsios levetioflgraamBTahi- ). Bt xrexprefivh levalof depie-7apal ysi s of
112 NSCLC tients sed,on_the ession | eyel s of hsa-ym R137,

nsa- m Ra72 TReOTh a0 87 ier BT R 3Ralt aef Yo S e amsRiten .
Upper 1pangdr:pobl-¢a0mbift siivikalscore distribution. M ddle panel: Patients'

deat h/ survival status. Bottom panel: Patients' 25 m croRNA expression

profiles; the §ive s thé HPRBRNNIONRIE Of ARANiIR 187 Shsal QiR Bl 72,
hsa-m R221, hsa-ni R372, hsa-m R182*, and hsa-m R137, respectively; the

col urms  WaRR2 T &svhegumiR 332 gra inwentigatPhea tig saoee Isicalsulatest assfeliows:t he cut - of f
line (risk pEPEEyredsi [RYI %o Iy ie i ri d_highshi sk

gr oups. F@gure rieim%[)lgrgé)\rfg% Eﬁ%\?\ﬁ?g{ya% %E}E}%g%sgérﬂ'lgg@:%ﬁ%%]aegﬁ%?& Re overal |
survi val afd.l3B30exmespedetel of hsainuR2) +0f0. 3 lheediB@isGndatélefihsa-i N bot h

| ow-rjsk ar hoh-risk groups. Panel . 4 2008/ 124777 PCT/ US2008/ 059767 A
shomsis'rses%lﬁt%‘sﬁgb‘gﬂskes%m? F %492%%@’%‘%5‘13& "g\géén 1Pafps, ‘9&831"191 a5 panel B
shows r esfaltfospebt faor ped-tfeanmemMeupaidlents in a testing dataset; and Panel C
shows results obtained from62 patients in an independent cohort. Figure 3

is a di agram dhgel agtHéapiprot, M Rist-asitintat @6viokl frogpeaV el fddncefatien@l and 5
rel apse-fre suré/ii vg\lkgof NSCLC 18%“ ents in both lowrisk and high-risk

gr oups. paqngepge &treRased 1 e teéPWé%O‘Heé’ﬁ%SsotfélieeﬁYeNS&@ﬁétients (n=47);
Panel B sheifore@abbie A R4} RbAST chlcfMA RIS s, NOFE & d%?iésﬁﬂﬁ%v%r'&@ff); Panel
C shows results obtained fromsta |1 NSCLC patients (n=37); Panel D

e |
shows?® eslipatBiRdFTai-(@d ] respressien eghwcmi%?rﬂé!) p0i28r expr¢saioBdyvel afid Panel E
shows respl.t.S5:m0 i o) C i 5 i Q. (n=50).
DETAI LED %ﬁs‘?ﬁ?@?&\lﬂﬁ%{lég?ﬁgﬁg%gﬂ%ﬁfﬁ%\? 221 t@dﬁ ?%%rgspsioendi cting a
clinical lewtiodimea-lat-7g). A tdnsemymdent has fart prosgecsoff pist-trkatprenspeeivil i6f a cancer
pati ent atterns,of one or nore mcroRNAs that are

. b%ggld 9% Q}g h reusﬂoon 1 ay =7 .
associ ated™ w ]fl?"l TRE“UFIhPCHET "OUtRBRE 1 5" The one or nore mi cr oRNAs
associ ated wi th the outcone n be identified as follows. A group of
post - t r eat meniIn &l ? eOSH%aa?Peé:ﬁﬁge B?Sg't?egtg’??ﬂt t“éréf.wa%‘é’%ecb ﬁ?r\flvéﬁ?r'ffig%‘iﬁ]f fering
f romashe imaekoi jHeaexpfession bakls odhea-bARIDNIhEa-AERE P Q6ld thea-miRN&7.MA Ng group and
a testi ng. . . .
sk score is calculated as follows: (0.15 x expression level of hsa-miR137) + (0.31

x expression of hsa-miR372) + (-0.13 x expression level of hsa-miR221). A cancer

patient will have a fair prospect of post-treatment survival if the risk score is equal

to or lower than -4.7. '
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group. The expression |levels of a nunber of mcroRNAs in cancer
tissues/cells (e.g., 20 contained in biopsies,

formal i n-fixed-paraffin-enbedded tissues, or frozen tissues) are

determ ned for the patients in both groups follow ng nmethods known in the
art, e.g., real- tine PCR or mcro-array analysis. The expression |evel of
each ni cr oRNA Aldscer getieit Haviag "hiaﬂ@fd?édt&@oﬁ%rdaﬁﬁelﬁ%m* ARaheyel of an
internal control, such as a small uclear RNA (e.g., U, U2, or U6), in
the sanme PHtPehRr rt“% oft-ireatmegy ﬁ‘ﬁ?‘Bz‘%&t Leas 206 (618> 109% ey dP0%Ndewer i zed
expr essi ofhan@NEhveraie fidkeotBebthARNAGeRPhAiNEfclshA Sofichfiddpl Ng group are
subjected to statistical analysis, e.g., Cox regression analysis, to

det er mi ne whi chiso pyithin tgagospe jof this inyehidereth akit foradet¢dting db¢ expressoomeof] e. g. |
post -t eatiBY i . ! ik n X l.e... hazard
rati osg obt al ned r'gl!rlnxﬁ'%u})\{/%q 1%1’[} ge (k,gic mri@él P g%'gsllk%) %h?KISOJé%gI%?%bEC gfgetgcsnélg to
identify theecxpressioRNA(hsy-miRAL 1, lsaasi®37R atrelohsaihiR 3G alirarhileerte@ample)\ @

2008/ 1247 T/ 13952008/ 059767 currence of . cancer .or t her, cause.
See Coc. " SOmitsi BABHeDRIE> ashffc Bl ERFFg hF “GH5ui0h So¥ lewbyor  t he
hazard r amieoRNAs selcetedHiNAn ihSa-hAR$3 1, 3A-ndiR 37 hdsa iR 0™ Ash-miRdeeRd as a
protecti\éﬁ n%ck&%, ﬁnd i[ t.ge hazard ratio of a mcroRNA is greater than
1, that n¥SRIA 13 gaesygiequdes cqnipned & anRRl the fstdescRbedrkas srmks
associ@t efinmbbillizéd 64 b RUFFIrtAL HRRIRr (£g.Ja poRnfl §66J1M4E) 30 Sbrhd SicleilhGhORNAS)
are identified, the correlation between tphel r expressSion patterns and a
clinical °Mp¥come can be deternined by statistical analysis known in the
art. In one exgpp i ore. i al.gL f h ti . hased on
t he expression Ie\hlglrcgpoédt%ﬁtev%% r?%? eb%gFi %Lﬁﬂé C?%odreg etg{ﬁtlggl&aﬁegg brS%?éKs:‘ﬁ

m cr oRNAstreaimgnta cherthiwal weatinent, betadeethetdpy) had lvpg chnddnde.pi, sknsmalleel0 and a
patient's r.vi val i fter .treatpent is then.determ ned. The

correl ati %‘%‘g tc%lllljcse ?0851? éﬂra %95%’218“1%“ 8. 9t &aoeh p?ﬂcée%lbcsctaflﬁ?j’ group to confirm

t hat 1she adepocdRblAomAprees squamoupatdlbrdardifiorhs,Ulcylons sagdent @d hepitbediiigrc! i ni cal
outcone of i.nterest. Preferably, this correlation is further validated in
an i ndepefi®H?™dohort including a nunber of patients having the same type
of cancer as tTRs@ethils bhend bRt EMBEE MR IME HVAHASH arkXefEdrB] in the
verification, and preferably, validation, the identified mcroRNAs can be
used to plesefiRion below) Qiherdicatyrase abiectspand advsmtagee of thexinventidrowilpaet er ns,
in patients,RayEBe tht REs3BNBn WPFoRf hERRGRE - FOr exanple, one can construct
a mat hematical fornula, taking i1 nto consideration both the expression

| evel2) of these m cr oRNAs BESCRIBTIODNOF RBRAMINGS the statistical analysis

menti oned abovye. I, N hi s .mat hematd.¢cal .fornul a,, a ri core is
cal cul at ed fo\rﬁ urggtl% gméggafﬁugh?/“éﬁnﬁea rg*crql%lﬁgﬂslckscg@&nglxsw&fiig i@s@h(g

pati ent' spatienmsibesdd omtht evpressidihievells of hEINASR BE7S Bed- i RI7AMhthmaR c4d=0i cal
outcone qgf a | er tient, can_al so be sed to identify potential targets
f or cancgl?satl?@{iﬁeﬁ?&%%@zetﬂfe@hfheﬂf PE‘ﬁ@ts.'ugPPqVEEﬁnel: MicrqiyA. niskyscareooe6) |
Cenes targetibgisy MieBe pahelr PRMss CaRtbaurl Hentlahise Bowdi Partd PhifdnaRNA
target prediction algorithns, e.g., PicTar, see Krek et al., Nat. Cenet.

37: 495-  5pTBNATxprepsipn Orafilas thesfge 1oxg, foa beffom tegep) referso pgrlerda, (2003) ;

m RNAMap, t : o MY Cl e - : < (0 . _m RBase,
see i ffhist§ ﬁ?}{?%g’e%&el}tlﬁg??,’ h%?\l{ljlc g%%?’ i‘g[? 8‘5 ’ﬁé%%sg%g?%é”%%ﬁg"( g(g{%‘?@
GenMAPP, egele rénressn! Apatiense Theudntted tine sepsteseRBatbe oneoffdime (risk score -7.1)

htto: /7wy heac 9rg. Jhese ngs..and their products are potential 30
targets or ‘gg%ﬁa?gﬁ%?mgé%‘é’&sﬁt gf%a%&?’.‘s P2008/ 124777 PCT/ US2008/ 059767

W t hout f urt hEigued 2ixor dibgram, shbivinig K dpbdni el edtinitestof eherdiom siRGEdl iapd | on has
d t el led th %ﬁQI ' tion. Th l.e hel h ' RNA
a eq%% € rglagsrt]e- eeesurvtlva oP trh% d ]g]a\{i%QtS IiJ? Qomil;\xgriglé(g‘n higemris?k é)r\évupss. Savlvlsel mero




signatures that can be used for predicting post-treatnment survival prospect
in NSCLC patients. This exanple is to be construed as nerely illustrative,
and not limtative of 5 the remainder of the disclosure in any way

what soever. All of the publications cited herein are hereby incorporated
by referen®®2088/i24787r entirety. Materials and Met hods geyruRmbs/eatss and

ti ssue specinens. 10 112 consecutive NSCLC patients, all underwent surgical
resection, were recruited fromthe Tai chung Veterans Ceneral Hospital.
These patients were randomy assigned to a training dataset (n = 56) and a
testing dataset (n = 56). In addition, 62 consecutive patients who also
underwent surgical resection were recruited from National Taiwan

Uni ver si ty HesRivsabeus UbGR 63m 8 bl d QU fIRClll AEBRERGEN,ighOr L Fr ozen

speci nens 15 of | ung cancer .tissues were obtal ne omall he patients
recruited foft@ineddromSgaptienssin a isting dpfasch aud Ranel thews 1qauits chipinessiom 62)

M cr oRNA pr ofatitritdig an MdegcaddWeogxpr essi on profiling was perfornmed using ABI
PRI SM 7900 Real _Ti .PCR System,and TagMan M cr oRNA Assays Human Panel -
Early Access KitF g“’?é ’%F‘Eﬁxreél?ﬂ“’é‘f%r}%ﬂpﬁ’?“l ‘?"§Stf"&‘es&5‘th%P‘fﬁfﬂelsﬁﬁwadrrat ure
hunan ni cs oRdlasse{fitp plriied oBNSGHS hatiohs in bbtow- Bllerafhiash oriupd, PRNA was fir st

anplified using Ta . [ ORNA agent and priners specific for that
m cr oRNA, and® Surﬁ“%‘éwsbq%{%‘% ﬁﬁl e Iﬁ%_?%(gpﬂ%ﬁﬁf\/é'#gxlp%%gwgﬁ SBER Master ni x.
During anpl idbiairgd from stage HINSOLE petimnts (n=ckp Puvees C isluoa rgaktsadbeshel fo@ stabe ¢ DNA

product. ThepexH b evel 1.GI.0 represented by a

t hreshol d cycl e (L h% qﬂ?ﬁ’leiaa{s?él ggs?l g‘PSnl,% %(Iatg})%u%e%(%nnaﬁ%@mﬁﬂ%?}@m '%/ts t he

f | uor escencedngfSnandPagl hkowhesilis gbirinedizom sqiymouseelbegpinategdtidnit 0 t he cDNA
product . 4t hedpgrs to the fractional nunmber at which the fluorescence
passes a fixed "threshold. The C value of each m croRNA was then
normal i zed by that of U6, a comon internal control for mcroRNA
quantification assays. See JDETAIELD DESCRIPIIONI ei ¢ Aci ds Res. 33:5394-5403
(2005); and Yanai .et. ... cancer |1 .9:.189-198 7 WO 2008/ 124777

PCT/ US2008/ 05976 ?%@B%i‘fﬂ” T as‘%eg'i‘:"ud?‘i%é’éﬁdfc?f‘g‘t‘ﬂ’é“cﬁloquf‘ﬁﬁinf Ceekh 1P| Le
(-dCt) was dubtgeitateialaggospeit) of weancergh@ientbag &k amitite exprisbhicbtpakfdms(of pneSirat i st i cal

anal ysi s Ha;@cﬁ.glmi{cgégr]]\?lg tﬁ?ﬁéia&ggatéc{)v%@&y%%%f Al nSox regr ession anal ysi s

were used to 5 fy the mcr ose expression |levels were
associ at #d wi t h Petdne pr mere migseRNAs associatsd withl §wtohiceme eanbeldentied reduce f al se
positive ressidss, the P value of univariate Cox regression value of each
m cr oRNA was eval uated by a pernutation test, wherein a patient's survival
peri od, toget herARUROERIBIERINGE! @pesr priientyyrs recatiferb ifhese pptentusudigrifeor a t ot al
of 10,000 i tiekahd @M typsBf AnéeR RaBRlonGAlssifRE mﬁhﬁ@@g&&nﬁas%ﬁﬁd for

e

calculating a rigk store for. each patient. The formula took rnto account
both the ex§F8RsBF<PrEndevels obtmumber ofghiggoRNAY ieances tispusrisells (¢Hat  wer e
identifizd tontdifedasbiogsies ) foahatih-fikedosasdifil-EiaRINssude 8f FéRBRidbhaéfdre and  t he
regression goefficients derived fromthe afor ntioned univariate Cox
regressi on %f'itﬁrz'ﬂle éf%r?heé’é’ge tso’gg%tg g'é’flpsélf’l?o,ww mﬁﬁg‘g!ﬂw{n R/ 2rtgeRy19ako 8- 1837:
and Cox, 197ige PCRer micsdearidy agaiguise Thé exprqasbr levdll ofc@et dicARe™ it h t he patient's

post-treat rvi val iaod: patients aving,high risk scores are
expect ed tg'tai ﬂgar\[}gﬁé‘siﬁsonro e%"rlggctb 3? SEP™ Séor“?%ﬁ%o gﬂn&rg‘a{l F%’g‘fﬂr’rﬁ‘}‘fﬁ aPaloati ent s
havi ng | ow nicider BN¥4(es., Hi.d)2%esmIéwt ie thetsond patient kaoobgpdr a adfringlized &pakdimnt . Al | of
the patignt g,gubjected to this study were assigned to a high-risk group

and a lowrisk group based on their risk scores. The differences in patient
ormalized expression levels of the microRNAs obtained from the training group

are subjected to statistical analysis, e.g., Cox regression analysis, to determine which
microRNA(s) is associated with a clinical outcome (e.g., post-treatment survival) of the
cancer patients. In one example, hazard ratios obtained from univariate Cox regression

30  analysis are used to identify the microRNA(s) that is associated with death due to

5




20 characteristics between the high-risk group and the I owrisk group were
anal yzed wusing Student's t test for continuous variables or Fisher's exact
test for categorical variables. The Kapl an-Meier nethod was used to
estimate the overall survival and relapse-free survival for patients in
bot h gr oupWo Zosa2¢li7f f er ences as to the overall and reptopsmodiaser7survi val
between patients in the two groups were anal yzed using the log 25 rank
test. Al results thus obtained fromthe training dataset were validated in
patients in the testing dataset and patients in the independent cohort.

Mul tivariate Cox proportional hazard regression analysis and stepw se

vari abl e sel ection were conducted to evaluate the contribution of

i ndependent .DrQERQE Ednger Qlrer &asO %le@(t?&d I ‘ﬂo%g Saﬁgtic%r%gl)m%t{)‘; rS\F/II'IC\é % s. The
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i ndi cates that results are statlstlca@m% significant. etalls of
perform ng th&ehBIcHE iydeared periskpyseRtAn be found in Yu et al., Cancer

Cel | 13, #8-57 (2R68he mﬁrd?@wlaﬁsscmé@m saiticaf dutcdint Ak Gcloc¥el dddirkrt i on of a
M cr oRNA Si |%na %for %?%Ctl ng the Overall Survival and Rel apse- Free

Sur vi val }areidputifivd ghesorelpnon beweenher expressiqn; patteray and pslinigal or i st i cs
of the 56 NS:(ﬁhﬁnpaiubeldtetsnmﬂeﬂ b@.Sﬁllsjwdndl}letkh&wﬂ mand‘mnqh slateraRle, angk t he 56

NSCLC t {1 dat aset f t
011 or bnce DETRBARART Sh P Pichihied 3F s HFRGL louek ofnorBapgtde o t hor r

clinical charetedtize m@fqr osk nn'ﬁmENax,mnésseIamnslh@\behmmﬁme mlar dRNABL YeFe

det er mi n%i 'dﬂd@h&t}eﬂtﬁs shnﬁ\ﬁpqeﬂgﬁ !:li?éplt.rg {n?ls ﬂ?ndg{ me% lee (E)%glaftgl&ﬁ“ bed above.

Resul t s obt al ne ralning were s Yo univariate
Cox regr essidstgrmained iy ¥qrified in thedesting glvun h@onﬁrmrtmrﬂﬁ\mlwm& expegssios si on | eveI S

|
heas m ragy. Hason M) Bebel WARKTERIcH RRMIE pefnlf aihGIGRET.
found to be aigbyivalidated i anfindspesdent Fohgﬁwludmga@nmbqnefmacrit@mgm t he

training dat@sghpe of/éaﬂb@ﬂasttﬂbﬁ‘érhtﬂehﬁmﬁ@raﬁﬂesﬁﬂgrg%p@e hi gh-risk m croRNAs and
the latter two ggﬂare protective m croRNAs. Based on the expression |evels

of these™ive mi CPYRRAECAtoN. pdmrelerpbly vlidations the identifjod snieraRN At esndel f ol | owi ng

the formul a:usdd0 sdfredictecRlifios o@Borhe ¥akd & thiiSapfbkdmbattdrmstin p@@en%lha%n Xpression
| evel of hsg-m R- pression | evel of hsa-m R- 82*§ + (-0.13

X expressi oﬁhﬁ Be %% “ﬁgc% rﬁ%ﬁexﬂlf? ope an qynsfrpcta rathamatica B’FT”'FI%\}%‘Imgm 25
hsa-1 et-7a) tha:tnsﬂmmnfbathlth@xpreﬁsicﬁkevﬁké of fhesh m@i&l!NAmld the ighifitBc€ o@SSi gned to

a high-risk | . ore. | quer than -7.1 were
assi gned to ﬂzliegs a%\%.;\’t/_%rallaag?ﬂys? en% eﬁﬁ% oyﬁﬁéﬁi?ﬁfg eS8, 059767 Tabl e
1. dini @opacdn@isogjcldat@faralatlelnl "s‘llq\cableofth&ﬂﬁ shisCindichrad thepdtisnt Bretihicdlng dat aset

Testing dat g g{gg ménaracteristic P value No. of patients (% No. of patients

(%9 n=56 n=56 Age (neanSD) 66.510.0 65.314.1 0.606
he microRNAs associated with a clinical outcome of a cancer patient can also be

used to identify potential targets for cancer treatment. See Czech, N, Engl. J. Med.
354:1194-1195 (2006). Genes targeted by these microRNAs can be identified using

25 microRNA target prediction algorithms, e.g., PicTar, see Krek et al., Nat, Genet. 37:495-
500 (2005); TargetScan, see Lewis et al., Cell 115:787-798 (2003); miRNAMap, see Hsu
et al., Nucleic Acids Res. 34:D135-139 (2006); miRBase, see Griffiths-Jones et al.,
Nucleic Acids Res. 34:2140-144 (2006); GenMAPP, see http://www.genmapp.org; and
Reactorne, see http.//www.reactome.org. These genes and their products are potential

30  targets or agents for cancer therapy.




Gender Male 45 (80) 43(77) 0.818 Female 11(20) 13 (23) Stage | 21(38) 26
(46) 0.549 11 14(25) 14(25) 1[I 21(37) 16(29) Cell type Adenocarci noma 25
(45) 30 (53) 0.150 Squanpus cell carcinoma 25 (45) 25 (45) Ohers 6 (10)
1(2) tt test. $Fisher's exact test. The clinical characteristics of the
patients i Wohwodiizat7gh-ri sk and lowrisk groups are suwowiuszeeglsons7Tabl e 2
below. 5 Table 2. dinical Characteristics of NSCLC Patients in Both The

Hi gh-Ri sk and Low Ri sk Datasets Characteristic Patients in high-risk group
Patients in lowrisk group P value Training dataset (n=56) n=28 n=28 Age
meanSD 65. 710. 3 67.39.7 0.549 Gender Male 21(75) 24(86) 0.503 Female 7(2
5 4(14) 10 WD 2008/ 124777 PCT/ US2008/ 059767 Stage | 5(18) 5(122)57)10(()3(6398 |1
8 (28) 6 (22) I11 r

0. 5?,53) SQl(Jaerus gﬁg%ﬁﬁ%hce?%%t#}aauogﬁ % él%gaé%éﬂ%gﬁ’% bl rIIH i%%?( 10) Testing

- dat aset ( n=563defMasxdy spatied mg@ewetanwl% T@i@iaelpmw@?ﬁhowvsammmsender Mal e

0. 340
22( 85) 21(7oa1grﬁuee%4hatEﬁ%@h@a%@%ﬁ&&&%t-ﬁgﬁg@gﬁéﬂ%nOﬁ%&lﬂéﬁa43) 0. 179

5(19) 9(30 20
Sg]ua)rmug c)elliJ 8‘3?'01('\‘?0‘%%’“1%? 559 bel‘@?%%‘)"}/ BrpEsle ilggtegives gogynot lllm’éi?élpj@@fdent cohort

(n=62) n=d0 fagRthainder of the disclosure in any way whatsoever. All of the publications cited

herein are hereby incorporated by reference in their entirety.

Materials and Methods
(8) Patients and tissue specimens.

10 112 consecutive NSCLC patients, all underwent surgical resection, were recruited
from the Taichung Veterans General Hospital. These patients were randomly assigned to
a training dataset (n = 56) and a testing dataset (n = 56). In addition, 62 consecutive
patients who also underwent surgical resection were recruited from National Taiwan
University Hospital. These 62 patients formed an independent cohort. Frozen specimens

15 of lung cancer tissues were obtained from all of the patients recruited for this study. All of
the patients are Han Chinese.

(b) MicroRNA profiling.
MicroRNA expression profiling was performed using ABI PRISM 7900 Real
Time PCR System and TagMan MicroRNA Assays Human Panel- Early Access Kit,

20 which contains primers for determining 157 mature human microRNAs (Applied
Biosystems). The cDNA of each microRNAs was first amplified using TagMan
MicroRNA RT reagent and primers specific for that microRNA, and further amplified
using TagMan 2x Universal PCR Master mix. During amplification, a fluorescent
dye was incorporated into the cDNA product. The expression level of each

25 microRNA, represented by a threshold cycle (Ct) value, was determined based on the
level of the fluorescence generated by the fluorescent dye incorporated into the cDNA
product. Ct refers to the fractional number at which the fluorescence passes a fixed
threshold. The Ct value of each microRNA was then normalized by that of U6, a
common internal control for microRNA quantification assays. See Jiang et al.,

30  Nucleic Acids Res. 33:5394-5403 (2005); and Yanaihara et al., Cancer Cell 9:189-198




e nmeanSD 62.910.3 64.19.1 0.634 GCender Male 32(80) 10(45) 0.010 Fenule
8(20) 12(55) Stage |I 15 (37) 13 (59) 0.152 11 6(15) 4(18) 111 19(48)
5(23) Cell type Adenocarcinoma 21(52) 9(41) 0.563 Squanous cell carcinona
13 (33) 8(36) OGthers 6(15) 5(23) tt test. 'Fisher's exact test. 11 WO
2008/ 1247 WoR6dBALBZO08/ 059767 Figure 1 shows the ri skpetrossesosst Vi val
status, and m croRNA expression profiles of the NSCLC patients in both the
training and testing datasets. Patients having high risk scores express
hi gh | evels of any of the three high-risk mcroRNAs and | ow | evel s of any
of the two protective mcroRNAs. To the contrary, patients having | ow risk
stores express 5 |low |l evels of any of the high-risk mcroRNAs and hi gh

| evel s of a h t NAS . the tr | dat aset, the
patients in ?ude%5 h]hrl% Eelc g‘?r%huﬁ"m’m ‘s’%‘f)er(fdedrt])%%’c lculagt%({:v:}\g/lél perl ods than
t hose in thgthﬁf\”:fmlcﬂﬂﬁk@{tl.@hp See Figure 2, Panel A The nedian overall
survival per )qﬁfjatgmpg,; epAts in the high- I’ISk group was about 20 nont h,

whi | e t hat t s in the lowrisk group was | onger than 50 mont hs.
As to the rredl aan-@FbeE@ obfagned frem ppivarigte Gramegegsion analysis wals@sad td0 nmont h in

the high-gi SKcnﬁBﬂH@mﬁFﬂiﬁNﬁQE)gﬁbséeﬁﬁr@ssﬂﬁ iém%tal% aks@c1at%&1%1ﬂ!1 PifekisSK group. See
Figure 2, Panel A. These results 1ndicate he expression pattern of

the five ni doyrRaEeRspth/sHEyelale Rduqefalee POSIQVerﬁeﬁ}‘lhélﬂl‘@? wlygwht ure), based on

whi ch a pat iRierideCassieRRA vallé SrRkchimicloRN AR Brdhlafdd b9 péhiRationy i Sk group,
is associated w,th 15 a cancer Batl ent's tﬁdt’ tr eat ment sur;{l val peri od.

The j ust - mertSbSheTARRENL 8 Firgwe! Beradetaprthoh PEGBRAES SRAPIIEnd sur vi val
prospect vvaq)emmdffbleaiotarbftlbeommiomg dataset. Simlar to the results

bt d f th t t t testi
dat aset 51 so shotdiERa] REnGL IR ISRt ot R Rbe iR 5 Ve much
| onger af t ematiene aTefotrmiihiapk intvecqatt bothtthe dxpregsiva ldmeghf@c&olrmi’e oftheup. See
Figure 2, P oRﬁ%{h’at &{lﬁd@ﬁtﬂ@& ob%‘éssgéa&i’wuﬁe;};b%t.@& AaBNRIRNL ZYr VI val

peri od was about ree survival period was
about 14  nhe egression popffidianis-deriel ﬁgmdhwforbmelnanwaMfe@tad regression i vaI peri od

and rel apse- 168 QUL ¥y talp%r Eﬁg o& 3|59nmrls§%qadé& 793t e AR | Onger

t han 40 nonth, respective ese results 'were sStatistically
si gni fi c¥nt SC‘ESOﬁ\ﬂHaP?I’\T/a‘W@&‘F‘é “@bi&lerp@gqnbvs@,qswrﬁamt spsiivl pliodadtientat ., anong t he
factors |i sth@find Mg Ak sBoreshrO&b M tb Rve sHBrEr QNG SridMAldf Fealiat ane only

factor associated with the overall survival (hazard ratio [HR] =10. 31,
P=0.002) in PRiesa{shayjng jowfisk scores arp ggpregtedsto livg langs gHisrdfegtmedly  Regr essi on*

Anal ysis of The Mief@EPiicss gibﬁbtﬁdfbtﬁﬂdudy&ﬂré/éskﬁgﬂleﬂ tb MhipPEUCerhlgt | ent s

Vari abl e Haza(gd rat 12 9506 0 Cl P val. %all survival,
alow-n group based on their ris scores ¢ differences 1n patient

20  characteristics between the high-risk group and the low-risk group were analyzed
using Student’s 7 test for continuous variables or Fisher’s exact test for categorical
variables. The Kaplan-Meier method was used to estimate the overall survival and
relapse-free survival for patients in both groups. The differences as to the overall and
replapse-free survival between patients in the two groups were analyzed using the log-

25  rank test. All results thus obtained from the training dataset were validated in patients
in the testing dataset and patients in the independent cohort.

Multivariate Cox proportional hazard regression analysis and stepwise
variable selection were conducted to evaluate the contribution of independent
prognostic factors associated with patient survivals. The microRNA signature risk-

30  score, age, sex, stage and histology were used as covariates. All analyses were




Trai ni ng dataset (n=56) m croRNA expression signature 10.31 2.33 to 45.56
0. 002 Testing dataset n=56 m cr oRNA expression signature 3.65 1.29 to
10.37 0.015 Stage 8.12 2.83 to 23.25 < 0.001 Age 1.08 1.03 to 1.14 0.002
| ndependent cohort (n=62) m croRNA expression signature 2.81 1.13 to 7.01
0.026 Stage 2.35 1.13 to 4.89 0.022 Relapse-free survival Training

dat aset nPsdormetesRMAS AR resdan D seftgamt (SAS Rs@Btelln2Y} Tvoo-Biléd tétsb@d P St age

2.63 1.10 ti dat aset n=56 i cr oRNA expression signature
2.86 1. 20v%f§1eg<§.§581_ug€a§es %?tzrﬁ%uq%aéeistfagvfaﬁ%S’@.n%%;aﬂt: 009 | ndependent cohort

n=62 mi cr oRNA Ibopr detail 00 Rirfpnaingr the ZeBbdi ddribed abded QnB2%oust ﬁ)g?ul ét 56 1.43
to 5.34 0.00 A 3,0 to 0.97 <0.001 *Variables were selecte

t hr ough stag’p rg:gpéglﬁ)giﬁsoﬁ’?%é{ﬂgbd (b) Validation of the m croRNA Signature

for Susvival Prediction in an 5 |Independent Cohort The m croRNA signature

menti oned_above was validated for its use in predicting post-treatnent
survi val B"B’é‘&éct in an i ndependent cohort, including 62 NSCLC patients.

The clini ¢l rLharasios” bed 118siRhsdh ' S¢; unnBki zed. i n Tabl e 2
10 above. The rijzk_ score of lgaacﬁ ng i%r{‘?ﬁ:\%\%@%a lgﬁgtee%ggédec%nﬁ ft%s or her
expr essi ofversdhSueving! artd RelapseiKree FuoiaiRNAYSCH Ruienty t he net hod descri bed

chove, The DaUAB 3 vl Aok FRRLERyPADick e GoyUELE BSGALSC © °

hi gh-ri sk group an ati ent s havil ng
assi ghed esignet] qovthé shingug dgtaseband thevs6 iINSCEC patientd, asfigaal tdCihet B@inat i ent s

in the high-ris roup had shortert. post-treatnent, 15 survival periods than
t hose in g%‘n]%selt'otﬁ?f’ é’fé’%d}ooﬂﬁ?l%i%?lét. ‘,Elﬂgﬁnﬁ%ﬁ?ﬂ’&ee(}é’ragﬁ%tsllﬁﬁbf‘éﬁ Weadptasets0 mont hs
in terms wefthresgearto dvar dldics YharaMekistR@l i od and 20 nonths versus 48 nonths
in terns of ian rel apse-free survival perjiod. See Figure 2C

Mul tivariate CXPEGHIeR de s ahmigreRN Aswete dletamtined; inrabiRpfathess nadiens

2008/ 12475%{10R5HY HR2RRMA5%ETbed HERAL wesulfsngbaﬁl@@agﬁ (fie, BRRA0L Ahufallr !
overal |l survival and relapse-free survival (see abl e 3 supra). ese
resul ¥ cwate pubiedted tq haivarigleoRINA regrgadonmealysin tbeidastify the micoRNKisng a

cancer Lent - t t vival . prospect. 5 (.c soci af.i on

bet een t hao SPaBRRbCER, BBR' sl i SRR hER el bRk

Pat i ent s infcr@RNAes bnt hEF-meREY, StagdR3 20 hshinsiRIBYYi 183!miB2RY) SuBsaNSCLC
patients jlan vgé fffer nt di sease stages and in._di ffe&ent .hi st ol ogi cal

subgr oups’ ® WEF'e T, 19 Beyagsgcipteg iy orerall furvivel of dhe griianss e depinmgt hei r
m cr oRNA dutgeatAmmeng them, the former three are high-risk microRNAs and the latter two

20  are protective microRNAs.
Based on the expression levels of these five microRNAs, a patient's risk score
was calculated following the formula: (0.15 x expression level of hsa-miR-137) +
(0.31 x expression level of hsa-miR-372) + (0.28 x expression level of hsa-miR-
182*) +(-0.13 x expression level of hsa-miR-221) + (- 0.14 x expression level of
25  hsa-let-7a). Patients having a risk score higher than -7.1 were assigned to a high-risk
group and patients having a risk score lower than -7.1 were assigned to a low-risk

group.
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foll owi ng the nethod descri bed above.

As shown in Figure 3,

t he pati

ents in

the lowrisk 1 o groups lived |longer after treatnent than the patients in

t he hi gh-risk groups.
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The clinical characteristics of the patients in both high-risk and low-risk

groups are summarized in Table 2 below.

Table 2. Clinical Characteristics of NSCL.C Patients in Both The High-Risk and Low-
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Risk Datasets
Characteristic Patients in high-risk group _[Patients in low-risk group P value
Training dataset (n=56) =28 n=28
Age (meansSD) 65.7£10.3 67.3£9.7 0.549"
Gender
Male 21 (75) 24 (86) 0.503F
Female 7 {25) 4(14)
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and hsa-| et -

hsa-| et-7a hsa-m R137,

hsa-| et-7a

7a hsa-m R137, hsa-m R182*,
hsa-m R372, hsa-m R221, or
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in Tables 6 i get m%b of —The ”ddO ORN
m cr oRNA Gergg Ui Gemre Al gur rths g%%)uwaybt bi-ot 58 ca—€o rm‘( ectitar—30
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30: 5509 30: YédfmeaniiDg544 30:[5388 686419.692 64.34+14.7 0.57
Gender
Male 22 (85) 21 (70} 0.224*
Female 4(15) 9(30)
Stage
I 11 (42) 15 (50) 0.340
1| 5(19) 9(30)
i} 10 (39) 6 (20)
Cell type
Adenocarcinoma 17 (65) 13 (43) 0.179*
Squamous cell carcinoma G (35) 16 (53)
Others 0(0) 14
Independent cohort (n=62) n=40 n=2x2
Age (mean+SD) 62.9+10.3 64.1+9.1 0.634"
Gender
Male 32 (80 10 (45) 0.010*
Female 8 (20) 12 (55)
Stage
I 15 (37) 13 (59) 0,152¢
i 6 (15) 4(18)
I 19 (48) 5(23)
Cell type
Adenocarcinoma 21{52) 9(41) 0.563*
Squamous cell carcinoma 13 (33) 8{36)
Others 6(15) 5(23)
Tt test.
YFisher's exact test,
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In the training dataset, the patients in the high-risk group showed shorter post-

survival periods than those in the low-tisk group. See Figure 2, Panel A, The median
overall survival period of patients in the high-risk group was about 20 month, while that of

10 patients in the low-risk group was longer than 50 months. As to the median relapse-free
survival period, it was about 10 month in the high-risk group and longer than 45 months in
the low-risk group. See Figure 2, Panel A. These results indicate that the expression
pattern of the five microRNAs mentioned above (i.e., a microRNA signature), based on
which a patient is assigned either to the high-risk or the low-risk group, is associated with

15 acancer patient’s post-treatment survival period.

The just-mentioned association between the microRNA signature and survival
prospect was verified in the testing dataset. Similar to the results obtained from the
training dataset, results obtained from the testing dataset also showed that the patients
in the low-risk group lived much longer after treatment than the patients in the high-

20  risk group. See Figure 2, Panel B. In the high-risk group, the median overall survival
period was about 25 month, and the median relapse-free survival period was about 14
month. In the low-risk group, the median overall survival period and relapse-free
survival period were longer than 50 months and longer than 40 month, respectively.

All these results were statistically significant.

25 Multivariate Cox regression analysis showed that, among the factors listed in Table
3 below, this microRNA sipnature was the only factor associated with the overall survival
(hazard ratio [HR] =10.31, P=0.002) in NSCLC patients.
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sugars 71387 let-7a G PCl Hs. 6454 4 nRNA

60: 7186 30:5515 10: 5829 60:5102 60: 16020 60:5624 60:5625 let-7a GOLTIB

Hs. 62275 4 60: 43123 30:4871 30:16021 GO 16192 |et-7a HOXC |

Hs.

127562 4

60: 7275 10: 3702 30: 5634 60: 7492 60: 3700 60: 6355 | et-7a 1DHZ Hs. 513141 4
Kr ebs- TCATG)EDB eMuluv@iaw QxR Qydkion* AndBsiK FtThe MieroRRAtIghIn&8nd Reduct i ve

car boxyl ag &4 a JMIDI A 1Js.531819 4 |et-7a LOC1515 Hs. 529231 4
79 let-7a E‘ﬁi“@gﬁ C§§3 B | et - 7a MAP4K3 Hs. 468239 4 MAPK signal i ng
60: 7254 30 Shddhie . . _at hway O40T0@izRdPie00 105, Qd. 7243 POadd 7 17 WO
2008/ 124777 oRé&dl W08/ 059767 60: 6950 60: 5083 60: 1674 [ et - 7a| MESDC
Ha513071 4..11@&31:&5@[(&5638 567540 4 60:6355 00:5515 (GO 8270 letl-7a ST2
Hs. 225129 ! 30: 81481 3(Q: 52951txkil56 Jt e bi0M8Y Nt hesi s
60: 16740 6 da 6 - 1DP Hs. 369840 -4 60:7155130:- 5509 30: 5604
GO 7160 60: gesion signafure BXB B340 02*-2%"9‘1&?'757’ 873808515 30: 5634
60: 9790 60: 3780 60:30902 60: 7388 60: 6325 |Q0 458982 |g§%7a RANBP2
Hs. 199561 i4_60: 46907 30: 8536 30: Rqu 60 6457 6Q: 5488 6 34 _60: 6606
60: 16853 nAgew:Q7f) 60: 3755 1.08 1.0310 1.14 0.002

" Independent cohort (n=62)

microRNA expression signature 2.81 1.13 10 7.01 0.026

Stage 2.35 1.13 t0 4.89 0.022

Relapse-free survival

Training dataset (n=56)

microRNA expression signature 3.20 1.24 10 8.71 0.016

Stage 2.63 1.10 t0 6.25 0.029

Testing dataset (n=56)

microRNA expression signature 2.86 1.20 t0 6.82 0.018

Stage 2.97 1.32 to 6.69 0.009

Independent cohort (n=62)

microRNA expression signature 2.39 1.12 10 5.10 0.024

Stage 2.76 1.43 10 5.34 0.003

Age 0.93 (.90 to 0.97 <0.00%

*Variables were selected through stepwise selection method

(b) Validation of the microRNA Signature for Survival Prediction in an

Independent Cohort

The microRNA signature mentioned above was validated for its use in

predicting post-treatment survival prospect in an independent cohort, including 62

NSCLC patients.

10

The clinical characteristics of the 62 patients are summarized in Table 2

above. The risk score of each patient was calculated based on his or her expression

patterns of the five microRNAs following the method described above. The patients

having risk scores higher than -7.1 were assigned to a high-risk group and the

patients having risk scores below -7.1 were assigned to a low-risk group. As shown in

Figure 2, Panel C, the patients in the high-risk group had shorter post-treatment

15

survival periods than those in the low-risk group, i.e., 40 months versus longer than

120 months in terms of median overall survival period and 20 months versus 48

months in terms of median relapse-free survival period. See Figure 2C. Multivariate

Cox regression analysis showed that microRNA

20
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were assigned to high-risk and low-risk groups based on their microRNA signature
following the method described above. As shown in Figure 3, the patients in the low-risk
10 groups lived longer after treatment than the patients in the high-risk groups. See Panels A-
E. These results indicate that the microRNA signature can also be used to predict the post-
treatment survival prospect for NSCLC patients in different disease stages, i.e., stage I, I
or 111, and in different histological sub-groups, i.e., adenocarcinoma or squamous cell
carcinoma sub-groups.
15 (d) MicroRNA Signatures as Predictors of Patient Survival in NSCLC
Univariate Cox regression analysis showed that the expression level of each of the
5 microRNAs, i.e., hsa-miR137, hsa-miR372, hsa-miR182* hsa-miR221, or hsa-let-7a,
was associated with NSCLC survival, See Table 4 below. The log-rank analysis showed
that the microRNA signature composed of all of the five microRNAs is the optimal
20  predictor for patient survival. See also Table 4 below.
In addition, univariate Cox regression analysis showed that a microRNA signature
composed of any four of the aforementioned five microRNAs was also associated with

patient post-treatment survival. See Table 5 below.

25  Table 4. The P values of log-rank test in Kaplan-Meier survival analysis of the 5-
microRNA signature compared to individual microRNA expression in NSCLC

patients
microRNA* Training dataset | Testing dataset Independent cohort
Overall survival
All five microRNAs <0.001 0.008 0.007
hsa-miR-221 0.021 0.264 0.955
hsa-let-7a 0.906 0.292 0.356
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*: two groups were separated based on median

Table 5. The P values of Log-Rank Test in Kaplan-Meier Survival Analysis of The 5-
microRNA Signature Versus 4-microRNA Signatures in NSCLC Patients

| Training dataset | Testing dataset I Independent cohort
Overall survival
All five microRNAs <0.001 0.008 0.007
Four of the five microRNAs
hsa-miR137, hsa-miR372, hsa-miR 182*, <0.001 0.007 0.022
and hsa-let-7a
hsa-miR137, hsa-miR372, hsa-miR 182*%, 0.001 0.006 0.057
and hsa-miR221
hsa-miR372, hsa-miR182%, hsa-miR221, 0.020 0.038 0.058
and hsa-let-7a
hsa-miR 137, hsa-miR182*, hsa-miR221, 0,022 0.141 0.100
and hsa-let-7a
hsa-miR137, hsa-miR372, hsa-miR221, or <(.001 0.204 0.003
hsa-let-7a
Relapse-free survival
All five microRNAs 0.002 0.003 0.037
Four of the five microRNAs

hsa-miR137, hsa-miR372, hsa-miR182*, 0,012 0013 0.078
and hsa-let-7a
hsa-miR137, hsa-miR372, hsa-miR182¥, 0.033 0.008 0.154
and hsa-miR221
hsa-miR372, hsa-miR182*, hsa-miR221, 0.139 0.006 0.189
and hsa-let-7a
hsa-miR137, hsa-miR182*, hsa-miR221, 0.037 0.441 0.116
and hsa-let-7a
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Table 6 Predicted Target Genes of The microRNAs

microRNA! Gene UniGene [Algorithms’ Pathways' GO hiological | GO melecular GO
Symbol process function cellular
component
let-7a ABCB9 Hs.511951 4 ABC transporiers - GO:6857 GO:5524 GO:43190
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VEGF signaling pathway hsa-miR-372 1 52606
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hsalet-7a 9 2.0E-03
hsa-miR-137 4 46E-02
Wt signaling pathway hsa-miR-372 29 43E-10
hsalet-7a 21 83E-07
hsa-miR-182* 6 3.2B-04
hsa-miR-221 8 14E-02
Type I diabetes mellims hsa-miR-221 6 2 6E-04
hsa-miR-137 5 1.3E-03
hsa-let-7a 7 1.5E-03
_ hsa-miR-182% 3 22E-03
Focal adhesion hsa-let-7a 37 32E-13
hsa-miR-182* 5 L1E-02
hsa-miR-221 10 1.85-02
Adherens junction hsatet-7a 16 L 3E-05
hsa-miR-221 6 3.1E-02
_ hsa-miR-372 7 4.0E-02
Axon guidance hsa-miR-137 20 3.0E-12
hsa-let-7a 26 6.2E-11
hsa-miR-372 19 1.4E-08
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00: 48240 00: 4713 00: 7283 00: 16740 m R-137 3GP2 Hs. 516217 3 Gal act ose

nmet abol i sm 00: 6011 30: 3983 00052; Nucl eoti de 00: 8152 00: 16301 sugars

nmet abol i sm 00: 16740 0520; Pentose and gl ucuronate i nterconversions 00040;
Starch and sucrose etabolism 00500; Metabolismof sugars 71387 Predicted
by at | easwadoesee4t five algorithns (PicTar, Target Sceorubesosdssy M r Base,
and CRSD) 55 WD 2008/ 124777 PCTI US2008/ 059767 tAnal yzed accordi ng to KEGG
(http://ww. genonej p/ kegg/), GenMAPP (httn://ww..org/l, and Reactone
(http://ww. reactone.org/) 5 Table 7. Predicted Pat hways Affected By The

m croRNAs Pat hway  mi croRNA No. Predicted P valuer Taz etsr MAPK signaling
pat hway hsa-let-7a 55 9.0E-24 hsa-m R 372 22 5.5E-06 hsa-m R-182* 9

ZE.. 02 Adi oot Al oA
U9 O poCtytorkTne

3. 0E-05 hsgmRpat o4 =04 —hsamR-13+131

signal i ng pat hmy%?géﬁr%@%gﬁyﬁga%wﬁ771“0 8. GE- Bep-07

hsa-m R-137 (6 1. 5E-03 hsa-m R-372 7 2, 3BEs=087:s hsa-|etk27a 6 4. 202 VFEGF

signaling pdthway hsa-m R-372 11 5%. 2E- OGsadagasym| R- 1823 5 7. DBz fibn

hsa-let-7a § 2. OE- O8ciuivigeplimplvk3d7 (4 4. 65,02 Yt |si gnal,i ng pat hyeg

hsa-m R-372 22 4.3E-10 hsa-let-7a 21 8. 3E 07 hsa- rri2|,~5<- 182716, 2 gE 0
21 G hd — O

gaglel-
<. U=

hsa-m R-221 (8 1. 4E-02 Type || di alpetes—mettitosthsa=riR-—22%
hsa-mi R- 137 {5—4-3E03—hsa-let-—7Zalz 1 c@saguRifoy i piigox 3] 57580403 | Focal

g LTI OJ

adhesi on hsa-let-7a 37 Cércﬁ%ﬂ 13 hg$a-ni R-h$goR-3T3 1E-02 hsarnd3.#&021 110

~

1. 8E-02 Adhgrens junction hsa-let{7a 16 bhandiktz2005 9 2.4B-04
hsa-let-7a 9 1.7E-02

ECM-receptor interaction hsa-let-7a 27 6.0B-16
hsa-miR-372 9 1.1E-03

__ _ hsa-miR-182* 4 2.3E-03
Helfccilzzlg‘]:rlt;]ygﬁ ii:fg:catlig]ng " hsa-miR-221 ! 6.1E-05
hsa-miR-182* 4 2.0F-04

hsa-let-7a 5 3.9E-02

hsa-miR-221 9 1.6E-03

Insulin signialing pathway hsa-miR-1R2* 4 7 803
hsa-let-7a 10 3.2E-02

hsa-miR-372 12 1.6E-06

Long-term potentiation hsa-let-Ta 12 5.1E-05
hsa-miR-137 5 1.5B-02

"Listed only which are regulated by at least three of five microRNAs selected in this study
*Analyzed by GeneSpring software

5 () Kaplan-Meier survival analysis of a 3-microRNA signature
Applying Kaplan-Meier survival analysis, a 3-microRNA signature, composed
of hsa-miR221, hsa-miR372, and hsa-miR 137, was also found to be associéted with
patients’ post-treatment survival. As shown below, this result is statistically
significant,
10 Training dataset (n=56):
In overall survival analysis, P value= 0.0013
In relapse-free survival analysis, P value= 0.0437
Testing dataset (n=56):
In overall survival analysis, P value= (.1468
15 In relapse-free survival analysis, P value= 0.0841
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hsa-m R-221 6 3.1E-02 hsa-m R-372 7 4.0E-02 Axon gui dance hsa-m R-137 20
3.1E-12 hsa-let-7a 26 6.2E-11 hsa-m R- 372 19 1.4E-08 '.. 56 WO

2008/ 124777 PCT/ US2008/ 059767 B cell receptor signaling pathway

hsa-m R-372 |1 9.6E-07 hsa-let-7a 12 4.5E-06 hsa-m R 137 4 2.7E-02

Cal ci um si gipdob$dpaPat hway hsa-m R-372 22 |. OE- 08 hsa- | @br/{R208805678E- 08
hsa-m R-137 11 7.5E-04 Cell cycle hsa-mi R-372 17 3.5E-09 hsa-m R-221 9

2.4E-04 hsa-let-7a 9 1. 7E-02 ECMreceptor interaction hsa-let-7a 27

6. 0E-16 bsa-m R-372 9 1.1E-03 hsa-m R-182* 4 2.3E-03 Epithelial cell
signaling in hsa-m R-221 7 6.1E-05 Helicobacter, pylori infection

hsa-m R-182* 4 2. 0E-04 hsa-let-7a 5 3.9E-02 hsa-m R-221 9 1.6E-03 Insulin

si gnal i ng pat hway ,hsa- m R—_é 2* 4 7.8E-03 hsa-let-7a 10 3. 2E-02
hsa- ni R- 372 %geff};‘éeé{?%o’"ﬁg’ﬁ -§t erm potentiation hsa-let-7a 12 5. 1E- 05
hsa-m R- 137 5 1. Ske@ll sutvival andlyds) Pywalokr @035ar e regul ated by at |east three

of five m croRNAsg | ec i I,S..Stu _'m yzed by GeneSpring software 5
(f) Kapl an- Mei er sﬁe?a\li)lgev%%%'éllﬁgrfl@ag%l o vngeg-_ m c%oRNA si gnat ure Appl yi ng

Kapl an- Mei er T=rining detset arcblesyiwi dqtasat @=wd2kr oRNA si gnature, conposed of
hsa-m R221, hsa- i}, R fd oG, PS@uddReif; Was also found to be associated

with patients' post-treatnent survival. As shown below, this result is
statistically si#rrappeciiassurvivel, FravaTiof 19at aset (n=56): In overall survival

anal ysi's, P ¥l aucOwdditainth £ RRSS1EERr SUMY iRlcnPRRIKBLSves P Val ue=
0.0437 Testing dataset (n=56): In overall survival analysis, P value=

0. 1468 15 | nbstwyes high and lew risk gigirs af paisait-ysi s, P val ue= 0.0841 57 WD
2008/ 124777 PCT/ US2008/ 059767 | ndependent cohort (n=62): In overall
survival analysis, P value= 0. 08AHEREMBOIMENTSe survival analysis, P
val ue= 0.0985 Training dataset and testing dataset (n=112):
- All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, each feature disclosed is only an example of a generic
15 series of equivalent or similar features.
From the above description, one skilled in the art can easily ascertain the
essential characteristics of the present invention, and without departing from the spirit
and scope thereof, can make various changes and modifications of the invention to
adapt it to various usages and conditions. For example, compounds structuraily
20  analogous to oxadiazole compounds described above also can be made, screened for
the above-described activities and used to practice this invention. Thus, other

embodiments are also within the claims.
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5 1n overall survival, P value= 0.0011 In rel apse-free survival, P value=
0. 0119 The P values were obtained fromlog-rank test for testing different
survival curves between high and |ow risk groups of patients. OTHER
EMBODI MENTS 10 Al of the features disclosed in this specification nmay be
conmbined in any conbination. Each feature disclosed in this specification
may be replaced by an alternative feature serving the sane, equivalent, or
simlar purpose. Thus, unless expressly stated otherw se, each feature

di scl osed WHANIS GILABMERPIS of a generic 15 series of equival ent or
simlar features. Fromthe above description, one skilled in the art can
easily ascertain the essential characteristics of the present i nventi on,
and wi thout departi ng hE@Ey ! & pRRidiink pSRYRERIE JPRLACDE o Mhd Rharar i OUS
changes and nodi fications of t Re i hvent1 on ap Fo var‘% ous usages
and condi tpatest, cdrpristnganpl e, corrpounds structurally 20 anal ogous to

oxadi azol e co ou ds described a S n be nade screened for the
above- descr i betFEES, FYRTESICR, (eVg e8 trﬁlcﬁﬁg‘g‘g? dsayiRd 37 benmiRA72, Thias, ot her

enbodi menty§iraRe* st nivk NiAdHILI&AIiRS 1 o \Aﬁé atich{EY Mﬁ_%éeI?suﬂJectéi met hod

of predicting post-treatnment survival o cancer patient,” conprising
det ect i ng texpataesti;on IeveI S of m cr oRNAs hsa m R137, hsa-m R372, hsa-

m R182*, hsa-nj | et.-7a in | ung cancer atl who has been
subjected to ?ﬂl%ui? ?ns 3?%‘&0&%83%6 ibgﬁﬁs% Gpr Sﬁ‘@“g%‘t’ql%ﬂfﬂﬁé%ed on
t he expresﬁlme&yah@ of these mcroRNAs; and determ ni ng prospect of
post-treat nent survival based on the value of the risk score. 2. The

net hod of cl ai #§terminjgmepspeeted pastkreamsnisurivebhbased andtie aslup o ithasisk (0. 15
x expression.level of hsa-m R 37) + (0.31 x expression |evel of

hsa- m R372 ? + (0.28 x expression |level of hsa-m R 82*) + (-0.13 X
expression |level of hsa-m R221) + (-0.14 x expression level of let-7a). 3.
The net hod of clalm wherein a risk score equal to or lower than -7.1

i ndi cates that>the paemsthodeiclaint bivyhessin disaisk soprajs seloplatediasmbolioveur vi val .
4. The net hod (@f %&ﬁ%mn%%;lﬂsavﬁerel 'Jretg%lflﬁcfxpilé% SRTRld ofel ! Tung

cancer. 5. The claim |en I's'itnstage I, I, or
111 of thbsa-mdR3ZAye (0.28:k lexpresgior kavekof hsi- miR‘[SZﬁ)% el Dk exbmmlilevwher ein

t he patient, has cted to reat nent, chem cal treatnent,
r adi o- t hef W‘mﬁi?fﬂ% ‘ﬁéﬁqﬂfﬁssﬁ% @@f"f(i@g ya)-

3. The method of claim 2, wherein a risk score equal to or lower than -7.1

indicates that the patient has a fair prospect of post-treatment survival.

4. The method of claim 1, wherein the patient has non-small cell lung

cancer.

5. The method of claim 4, wherein the patient is in stage L, II, or III of the

non-small cell lung cancer.

6. The method of claim 1, wherein the patient has been subjected to

surgical treatment, chemical treatment, radio-therapy, or a combination thereof,
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