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WD 2008/ 124777 PCT/ US2008/ 059767 PREDI CTI NG
PCST- TREATMENT SURVI VAL | N CANCER PATI ENTS W TH

WORM@RORNAS 5 CROSS- REFERENCE TO RELATED APPLI BATUSI08/059767

This application clainms the benefit of U S.

Provi sional Application No. 60/910,993, filed on
April 10, 2007, the contents of which are hereby

i ncorporated by reference in its entirety. BACKGROUND
10 Lung cancer, predom nantly non-snall-cell [ung
cancer (NSCLC), is the npbst common cause of cancer
deat hs morIdMAdB_léﬂglﬂﬁﬁﬂﬁﬁnggﬁégﬁéﬂﬁﬁancer J ain.
56: 106- SERVIVAL CaA ATIENTEN TCRORNAH

rel apse rate of 40% wi thin 5 years after treatnent

it 1s suggested that the di sease stage m ght be a
fact or asso&IRAVIREFERENCGE KORELATEDONBRLIGEHON | | er ,
Am J. Respir. Cell MIl. Biol. 33: 216-223 15 (2005).

Howev €his aphlicatidraddint tlﬁlb@ﬁ'&'lt bBUINARRAHAREA SPicRIBN Lt
such outcones. It has been suggested that gene

OR8], é’l&?dmno%nrll |19|,g2007 rihqueantents @f auhich g Xapcorporated by
seful in both cancer dlagn05|s and

g?g%%%gﬁgsmgggyEndoh et al., J. din. Onco

22:811-819 (2004); and Potti et al., N Engl. J. Med.

355: 570-580 (2006). FoBACKGROUND the expression

pat t ef (% Qhcd Sirt @nfindFG hOHRNASI- eaﬁuhg Hﬂl‘éeﬂ(ﬁsbﬁcﬁm fic most

accurate 20 than the expression patterns

geomehgause df rrgegaaxks weorldrdderyviedéma ctan @érC@@@tJyﬁb@
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nphocyti ¢ | eukem a, |ung . adenocarci ngna, breast,
ﬁ%?ﬁé hspreston patises P§Pr0§é‘b0‘@§1g| genesin gpterminigg gancer subtypes.
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I nterest, theé woul d be useful tools in predicting

é??ﬁﬁ%aﬂj%ét T80V E@0PDus cancers, in particul ar,
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This invention is based on the observation t
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b th ' . of -m R137
RS9 R, Piere M SRS, seRe I ot a1 BT
‘hee npiatoRBIA sigmtulaties e thtérest ha vieey avduli e uwfuptbsls pect

ost-treatnent survival if the -d
Rl ke R Bl giorR copsrri peerts SR Cotual 1o
or lower than -8.22, -7.83, and -11.25, respectively,
or if the -d& value of hsa-m R221 and hsa-let-7a is
equal to or higher than -0.57 and 2.21, respectively.
In anot her aspect, the post-treatnent survival
prospect of a cancer patient can 15 be predicted
based on the expression |evels of four of the
m cr oRNAs selected from hsa-m R137, hsa-m R372,
hsa- m R182*, hsa-m R221 and hsa-let-7a. Mre
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W@ e@siizwest i gat ed,

specifically, 1. Wen the expression |evels of
hsa-m R372, hsa-m R182*, hsa-m R221 and hsa-let-7a

follows: (0.31 x expression 20 |level of hsa-m R372) +
(0.28 x expression |evel of hsa-m R182*) + (-0.13 Xx
expression | evel of hsa-m R221) + (-0.14 x expression
| evel of hsa-let-7a). Arisk score equal to or |ower
than -5.90 indicates that the patient has a fair
prospect for post-treatnment survival. 2. \Wen the
expression |l evels of hsa-m R137, hsa-m R182*,

hsa-m R221 and 25 hsa-| etgfvkRy! Nvestigated, a risk
score is calculated as follows: (0.15 x expression

| evel This iysation iRha7g onthe gbspgragiontoptthe exippessipeleapls gf certain
I?rﬁ@roﬂl\] cﬁ as*'h(sg HQR%% ﬁsa—rﬁwml - ﬁl\f@* Rga miR221 and
hsa-m R22 + 14" x expression |leve

thslel-€e, caaglate Aithitlskpossieatracng srraivaltpospect odgveancertmanent.

-3. 71} ndi ' f.al:

for  BHOFREALAPhby Frol ! PP Ry Rl PSR ROR Rk
exprebgbgect ofa ehmerﬂatlhm@yrdbﬁﬂrﬁiﬁing lasmmndlﬂ&i?mreshold cycle

hsa- m 1 an hsa et-7a ar a risk
Ol DB 880 B30 B YA LG R >,
\AOR 2Q05:8hshA4iR2 71, Bﬂﬂausﬁmw}ﬁﬁgﬁeﬁlﬁs deextrinedio Hagaa fiirR137)

S 8 S RTRT P vaBY B ool TG AR . s iR Lo

Iaﬁ&ﬁéa-rﬁlfmhm e(kjleztl 107@r)10wﬁ tnanslﬁ 28C0rs8, a&ﬂuﬁl 24, @espéctllvély\ﬁrr if
than -4.87 jndicates that the patient has

phogibedtivg %érhsﬁ)gg?*z%lraé‘gthﬁae]ﬁf Ta s GAvAl {pagr higge t%alvweiﬁ Phe-21.
expe@ssiyon | evel s of hsa-m R137, hsa-m R182%,

hsa-m R372 and hsa-let-7a are i nvestigated, a risk
scor el &othsT asppchttbapostreadnp WALV IvRDIsPest Of g GRNseihagpnt can

|b@}5f=°e|dlc%fd A oﬁltﬁ:ge% )ess"[orf lgve;i@of’foﬁ)%@ﬂ%sfﬁ'cmﬁﬁ\é@llec@é from
hsa-m R182*) + . X ex%re55|on | evel

theamiR 1IR3 71pp- mlRé %;haaim;éile%% rhez 812 1| s bpa- IGHa More
Qgéﬂhﬁﬁy7a) A risk score equal to or lower than
-7.02 indicates that the patient has a fair prospect
for p(bsWhen daterpissionfewlivafihyaniR G2, MaenRI$E, byepni@S2| ol
lLev ,

h?a f% 5?2%% élhlg n’vegstklsp&? 1s£€agéﬁ%d Sa& Poil?\ggn 6(52%%( e%}gssmn
dtazlequﬂhaa euR3R) Mtl) E%msxpréstslom Bevxl @bpr-msSisadi) + [-8vdk of

hsa- m eSS|on ] eve sas m R182*
RN oS TR SR B R AR
ea(q:w eqml nr Ilcmee thaot 5. P mdichtR3(Az)the patichtdas 4 Risgrogpectegual

| ower than -6.86 indicates that the patient has
QoﬁéW@nE?U?EQEi for post-treatment survival. In yet
anot her W&ﬁp&@texplbiseonpe&ngdfm@amﬁemn IsdmviRVEl* praasiReet and

f cancer pati can be predict bas on his.or
Eléar%é%mrswe@waie «Feﬁl%f sggre fSrFéﬁfl%a% ﬁfoglp S XeERieiSiied
bRV hsAnliR 5%9) swgsexle;gprgs@ioﬁqévatms@ﬁnﬁpdzkmo 16Q. 15 x

of

expression | evel hsa- m R137) +
SXPFBdi oK ofhspreuR A IRg1H) 14x mrezﬁoweé@é of Bslplofp)| visk
%Eor@ Sl mo%ok&? tﬂan 13 1 PdibBehBXRE &ﬁﬁhtq{els L@d\negro@tect for
hsa- m R221) 14 x expression | evel
m@ﬁtﬁﬁvmmb$ﬂwﬂ?cancer patent has fair prospect of
post - &I @A R ﬁ:‘égs‘{d Viddeld thEH §11£Q1f37h1%5 mlkb‘ﬁ%ﬁ%cﬁﬁéz'l Snd
equal to or hig an -7.1. In'still another aspect,
thikelepos tre tvestigatedta mlsoory ssl ca]@rﬂ@@g @t follosm (045 preaplicssicad
25 based on the expression Levels of hsa-m R221,
hsa-m R372, and hsa-m R137. A risk score is
cal cul ated as follows: (0.15 x expression |evel of
hsa-m R137) + (0.31 x expression of hsa-m R372) +
(-0.13 x expression | evel of hsa-m R221). A cancer
patient will have a fair prospect of post-treatnent
survival if the risk score is equal to or |ower than
-4.7. 3

a risk score is cal cul at ed BGSI/US2008/059767
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WD 2008/ 124777 PCT/ US2008/ 059767 A cancer patient
having "a fair prospect of post-treatnent survival”

wore@ng247mat his or her risk of post-treatnment BPERUBR200$059767

at | east 50% (e.g., 100% or 150% |ower than the
average risk of death in patients having the sane 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 oligonucleotides
capabl e of detecting the expression_of hsa-m R221,

ﬁ@fal PR TIR 130 ¢ (B3 h prmassien 1qval of st Wk 78k Afndh 18 x gxpression

GRRPS R EMiRIA 19 anaie)qlﬁpéxb%ampﬁpa BF 8kt ﬂ@t £GEk §rd Bfal to
expression of at |east four mcroRNAs sel ected from

198 epvver s 78 higdicapRbatahe prdigntriara BPprosed forn RoIcategny
@ﬁ%n&?t 7a. The oligonucleotides contained in any of

e just-described kits can be 10 i mobilized on a
suppoft Wign Hereseriessia levels of hypomyRigr, lsalpgRi 83 ehsatroiRBa? and

Q > 6 . pS . A
BB g P SRl By (0 AARRR 3, kb 3 AR BRR
dbvehofdad-ntiR B mé@l% x expresathh devehethapmn)R 1833%) + (Y xceupomdsion
l(leéfﬁ oef‘r%sa n%%g glglnxceé( ress&%lnlgveqcfﬂsaq t'%(l): A r1s€% Se? équal to
ad&n&c&nﬁFh@hmdmﬂfsmqumﬂmmmmﬂmthﬁmaﬂamanmﬂpomakmnnmu
canceL or hepatocellular carcinoma. The details of
SWe"™8r nore enbodi ments of the invention are set forth
in the WdeS @feicRpreGionedcdivf hed- ﬂlﬁ113f7e1awmm$82*ob§aaﬁmzl and
and advant ages .of the invention w|l arent from

a
MR F Y SHEMUG b @ FiFlorofore clfulgtpmses fglgovae PRPERP K
RRAVMGES R Bl @ (4.28 & e?pré’s'sr@ﬁ &g c&m@a\ls&nﬁmm@*m GOQRNA

ri sk-score analysis of 112 atients based on
R csigressoidna ket ls +¢f-3 h§axwm?eveh% ASHIFRYZ). A risk
Re@e BLBLB2T 10WF fran 8. ﬁ@%&ca@maﬂﬁ@pdti@ﬁt hoga bl $rD@R& for
patients. Upper panel: McroRNA risk-score
degttrcpient wvivalM ddl e panel : Patients' death/survival
statu e
R N S SR S i e
leeiabd ediqtad bashé en hi RoIxT exprivsmnAdvRB 22 thefya nrerPREAS and
r Y& C a
DA, FEARSEL KPS, A TD, S LERLSpRRl
GmaBMR§dbfé)71&?mmﬁwmdDﬂ@a@aRBéhﬁ&ﬂﬂﬁm@xmhammrkﬁﬂoﬁmm
L.sk up show
RS oA 8 S 88BN G) Sk ST AR o laver g6
rhed Rp3©- W@ﬁca q:mt\czmt\hai; fadfprédpect NSRdsCtrpait@Btusiviahif hatoln her
| owri sk an %hhrni roups Panel 4 WD 2008/ 124777
PEFPUEL D 68 %@3 ghern{hahdvls resul ts obtained from 56

pat i ent SilliafoBertd s Fdct) Itl[b@o@ta&e%ﬁﬁén,t mﬁ’ﬁﬂﬂpr&p@d’ﬁ @Mﬁber[ﬁded:tEdS

i ned from, 56 p nts i a testin aset; .
% A GBS Tels i & T T TR an@ﬁ 137 /gralﬁ
istste ReRReRicd GO s: (Bl §WRprdssion 18/ cHbaEs- mm@w@m X
Kapl an- Mei er estimates of the overall survival and 5
reémraf;ﬁsoa of hgemii /9l V&l 13K ergewsendeate! efsamiR23gt A cancer
th%nE iknA0d thi e%sﬂebtsdf 0t A BEnen ARG al £ thSHRWSore @ssédlluﬁlsto
obtained from state E@QJIpM|emS (n=47); Panel
onbowsr hes et s obt ai ned fromstage |1 NSCLC patients
(n=28); Panel C shows results obtained fromstage III
NSCLC patients (n=37); Panel D shows results obtained
from adenocar ci nona patients (n=55); and Panel E
shows results obtained fromsquanous cell carcinoma
patients 10 (n=50). DETAI LED DESCRI PTI ON Thi s
application provides a nethod for predicting a
clinical outcone (e.g., the post- treatnent survival
prospect) of a cancer patient based on the expression
patterns of one or nore mcroRNAs that are associ ated
with the clinical outcone.
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15 The one or nore mcroRNAs associated with the
outcone can be identified as follows. A group of

WEo®BAL47@ALt Ment cancer patients are recruited. PATTESM08/059767

patients, suffering fromthe sane type of cancer, are
random y assigned to a training group and a testing
group. The expression | evels of a nunber of m croRNAs
in cancer tissues/cells (e.g., 20 contained in
bi opsi es, formalin-fixed-paraffin-enbedded tissues, or
frozen tissues) are determned for the patients in
bot h §re8usss PHEI kswingga it HBWSCHAt BV UcHMeRe uR ¢l racegs that
@& her risWRf B&Bt@&tnﬁh&fe@tﬁs{ 43529084 M3 S1009%LRE 1509R) 1%%1' tﬁ&h
l evel of each microRNA thus determned i's nornalized
e avAarges dlsith i pasigrts hpfingthe pamedypradf cerpst.-r ol , such
as a %Té%'&uhn{‘ﬁl‘é E&%E oﬁlhli% ihenGon i 9]{1‘[ é’ ete@ﬁngl&% exp‘re%s&ﬁ]gf
sane patient to obtain a normalized expression
IngigreR NANo Fmerlei cxardplextiy kiseinemissealigbsucifotiddseapbler o meg
Ql?t e?#)l%?sqoﬁ‘ f‘th&il r ﬁgarﬁnﬁg 79 %g(lf Rsa—rﬁi'i{q 37 uﬁ)ll a%gtthgldex'é]%gle it

[ ca essi on anal
tcompliedee phgctmecledrudehcapmblc DM@B@ thle sxmssm)n |oﬁatdchst/\ﬁotnh a
cl.inpcal ut.cp e. qst - L. Yiva
O SR o G e i P IRl S PR Y P B ane
ilod- R't ne dTHercﬂngbmmlevaatds ab@aifakinnegoths andeséht&n &ltysinde

are psed to iden t m cr oRNA( s

Do R PR BT £ ob DS SBUEL sy muclec acd
RAiHE.US2008/ 059767 recurrence of cancer or any other
cause,  See Cox, Roy Statistical Society Series B
34: 187D %%Cf(rfgfr%t why 33831?@1 PRSI 1 HEATBUHAC- & HETHRNA
1B athRES chnadhl eatinBal orr}‘a&m{%% | Bas 16BQARG: &Sg. Shon-small cell
protectlve m croRNA and if tf}{e hazard ratio of a

A caraQnos Al sipesnt lerkenya hreagt canqeh pangreatio RMSCT s deemed
%erf%ce[rbﬁlfm&“o? Ecﬁ&%u c%ll@ﬂ&ﬁlohﬁecoﬁﬂnCJaﬁé%Wh@%é’éﬂu% ed
with a clinica tcome (e.g., protective and risk
PRIEMORMNAS) are identified, the correlation between
thei r GXREGRSIHRe BAMbRIAD 8§ip{én@o tle e ion UL AR if A2

be determ ned by statlstl ana ysi s known I n
degcription byhav. eQthapfeatures, objest, and@évaetalgsﬁ Qi‘alile(:luveantleldwilbbe
sion levels of one or
%@&@en‘??\’ohﬁﬂé dgaﬁgggﬁ%}ég@rﬁﬁgﬁgl sk m croRNAs, and a
relati onship betvveen the value of the risk score 10
and a patient's $NMPTIORTOPBRAWEANGS T eatment is
then determ ned. The correlation thus determned is
ver i f Fiedre Inis g d@gragsthowiegroigy RNA deknicorermnglbigis of H@ NSCLC
{{Sh n?s%de(?ﬁl%@é@e%ﬂon 1%?&1& SFiRa nfiR IS h¥a ﬁﬁ%@ '1@5 gﬂRY\gj*hhsa—
clinic of Iinterest. Prefera
coRR2l, atd lova-leti B ifi theschtienta [Updeartpadeli Mm@RNAdJ@M@dﬂStrlbutlon
r Y, : ame
:I‘\&ggle%?ﬁeggﬂﬁlt’{gﬂrtg glggl‘l/ﬁl!d’VnRngta%tl% gt'[iérrlg E&nel %‘u (tjvq 1£S} %Ur\]%
gxpramm pi&il&E therfive esws fromtbooom tatod, I]afeefoelrsah)étlﬁa , hsa-miR221,

SRR T G RS FhReD g s S b senca
PN SBhcavttpdlificmssentsnheait-oBMing (Mkwedrg 7.1y tieidsapatitnpato

f canc ar exanple one can construct a
ﬁ% g]fr%ﬂdllﬂg} I¥or'Mtia, taking into consideration both

the e f@t@szsﬂs Q ﬂ%algﬁmﬁdhswﬁfg demm.mmmﬁ&i%l ofahélotelr! sul('jvwal and
significance of the statjstical analysis nti one

ArfeRre rep gy iy H e S- (Bt et beshfovy s%wdéln%ar 15K gqups gPancl
score is calculated for a patient. The val ue of the

risk score indicates the patient's clinical outcone.

The m croRNAs associated with a clinical outcome of a
cancer patient can also be wused to identify potentia
targets for cancer treatnent. See Czech, N Engl. J.

Med. 354:1194-1195 (2006). Cenes targeted by these

m croRNAs can be identified using 25 m croRNA target
prediction algorithnms, e.g., PicTar, see Krek et a

Nat . Gbnet 37 495- 500 (2005) Tar get Scan, see Lemns

A A = ey e oy oy om o NN S\ 8 ren AR A o o,
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30 targets or agents for cancer therapy. 6 WD
2008/ 124777 PCT/ US2008/ 059767 Wt hout further

we@b@Borz4rion, it is believed that the above deBCT/Upt00®059767

has adequately enabl ed the present invention. The
exanpl e bel ow shows m croRNA signatures that can be
used for predicting post-treatnent survival prospect
in NSCLC patients. This exanple is to be construed as
nerely illustrative, and not limtative of 5 the

remai nder of the disclosure in any way what soever. Al

o showa rg5uly heaipaddresm 4 pasignts et Té?”ﬁm& ﬁ@afﬁé Pang) B shows results
IoBGALR %ﬁts%q)aﬁym{ R8L8NE BathRt; taH@Paneﬁ@fslhcrw%trxsuub/@&t%e@fr&n 62
and Met hods (a) Patient3 and tissue specinens. 10
PavREcnen depadincegirt ent s, al | underwent surgica
r eseckiQn.3 & rd{% faﬁ{:%%i{dn%q(a aﬁl%&ﬂs%ulﬁéﬂe%‘f‘&ﬂ& WEHELAMNI and
GEnera Hospi t ? ese paplents were ran on?y
aggisgiied surpivalepfINSAILGI ragettaingmdt loprrisk a§¢ highnmigk aroups thang A
qgév?s %{ultg \?\P]tamg’? }rOm st alqgéélf@ ga‘ueg% é —04p7? %Hél tB V&§ows results

SO underwen esec wer
robtamed freoh stago mh MEELO patlents anjv%m Pahldﬂ/@uows tejsulHOIbmetedlfrom stage

d pz\is% %Zn%a%i%ts gr? %%)uEgr{e?B ﬁC%\?fs {esuqtgggaln W%tfrg agorgotc%réglo?nr 8atlents

ah+55qfantl Renep Btsh@nt ISSLﬂte obtdint @ ffomh G fuanivius cal daeljnond patiadfts
the patients are Han Chinese. (b) McroRNA profiling.
ATPSRNA expression profiling was perfornmed using ABI
PRI SM 7900 Real Tine PCR System and TagMan M cr oRNA

Assays Human Panel §]¥ Pig@ 20 whi ch
contains primers for etermning mat ur e human
m cr oRNAspflidptodni mdw&scasyalnceirfsl) predi ibtengalNAicef ougate (e.g., the post-

SRR e i Do ERisprtef e Bl AR BIR i R g o
ﬁMﬂéhmﬁdﬂﬁpéﬂéﬁ@da%dﬁﬂﬂ@wﬁhﬂ%&hm&ﬂOthmersal PCR

Master. m x. Durin i fication, fl uorescent , dye

e+ TREpS:sr B R IOA s o i B oS e pealé s
lfelugls. of each 25 m croRNA, represented by a threshol d
cycle (Ct) value, was detern ned based on_the |evel

of t hé& FPURR PeidisancybriaresPaientyarg Kerufted; oFhesspatientyypuffering
IFRGPIP Odndd 9k thReck, R @memy RsQebEHo-a thainiAEEBhSaddd tdRg
fracti onal nunber at which the fluorescence passes a
fErped The preshion ipvelyRbe wimiea PLBicsIRNEATHH CARCET BIRIGY ols(e-g.»
DRBin AP TRk ZE Forlalih BREJ PiratdB:-cnfbed &QMRBRS, 0P Fr§dA@issues) are
control for m'croRNA quantification assays. See Jiang
detegnined pthripetiantsan hethggoure follogBregngeds 5oavy ROLGY, cgndeal-

oy eI - 50y

sipeunih¢dcianbynalizdyebyrtbe eveirdszien lo@tl of ah ingeral d@itjol,\waeh as a small
al.cul a : ,
SPLEMIA 6L P L 60, e 0 B S SR i
uniclari ate Cox regression analysis were used to 5

e coe a6 Pt et ol BB SHACHRRAR S Betrahftf Saroup

deatubjestod ol seaikticalmatyedpee, Cal wgrepas atnalgzals Jtedetbrinne Whieh
P .va un|v e Cox.regression value o
BRSSP G R et et et el st tne

@arﬁ;@f paﬁﬂaﬁts SInSdak ‘gkarfnlqile Fh@ialrd)ﬂlmos*a &f@zﬁﬁd’dﬁfonv\hﬁlltﬂarfﬁm%%lgssmn
was randomy pernute or a tota

|aP Y%% Vit Hied 19 5o BRI P%EWF%I%%’SW%%E%A}:‘H%

for calculating a risk store for each patient. The

formul a took into account both the expression |evels

of one or nore of the mcroRNAs that were identified

to be associated with post-treatnent death/survival

and the regression coefficients derived fromthe

af orenenti oned univariate Cox regression
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anal yses. See Lossos et al., N Engl. J. Med.
350: 1828-1837; and Cox, 1972. The risk 15 score of a

wQaisaen77rorrel ates with the patient's post -t rBaEr/ms2vws/ 059767

survival period: patients having high risk scores are
expected to have shorter survival periods after
treatnent and patients having low risk scores are
expected to live longer after treatnment. Al of the
patients subjected to this study were assigned to a

hi gh-risk group and a |owrisk group based on their
FPARERE Of eahcerp anypthereressc 8¢ £ o gt gyahytatrgical Society Series B

@hqmqé@(ﬂgsﬁ)l Ci% RGLWEE Maiib R€a i GBRNATKIA BHP], IRF b AERNA is
lowrisk group were analyzed wusing Student's t test

fdé¢mft§1c?ﬁ ripFieAtige PP RNAeanddf thehageet ratio efeamicraRdh istggeater than
gﬁﬂfc{o@é\m is¥REh s%snskﬁﬁ oiéﬁf&' an- Mei er met hod was
use to estimate the overa survi val and '
r el apSecd thegmigoRNity aisodiged wah p elieal pricgrot (3. gg,rpmtp@,we Findrisk
%;é%@f%% %a%ﬁtlﬁe% Ih@ %0 %ﬁ[o%lble%vﬁ:&g hefr%gér@fg%% pa{‘[&ﬁs and a clinical
angbyz ech wetegninh@bj/ sigusﬁEal laaadj(sﬂ lewtvn itthe arte ﬁubﬂe&xal’_npls a risk
ggtrg e efgula{eﬁ ?(%r}qe:ggl} geall“u?ntﬁlas%g Sp e Zet‘?qe)rteﬁs\é\@nr lg\{e:fseontiogleatore r(ljl{)rlﬁ of the
ipmiﬁmea ﬁiﬁ:ﬁdr rish hraerb RN AL atnd Vaeb‘lat&mﬁn@betwmrﬂhevdlumfahe risk score

Ao A oienr e Ol R PPl b e 3 PisTivion prus
Qbteinfidepie RERMId in fHcQgRAg biotp foawh s thasthe ali@bREAWkpission

atient survivals.. The croRNA signhature rjsk 30, )
g@&?%“tﬁé%”“@%%ﬂﬁgmﬁﬁéCQ%H“HP@?%? wﬁﬁ?éﬁﬂ%@gwa§“00“dm“m
GOMARErBhBSatedAh bn ISP NEES cHREENcIRIIND RO d25uliérts havmg the
PCT/U82008/059767 performed using SAS version 9.
SHPe e af qeapesay thets i thed ity andteigng gioveY t est s and P
val ueg fslyddPicheddli &ﬁtﬁeﬂaﬂ§t V'd[l@ﬁfé)ht the %ﬁtlﬁh%lb@m@chﬂ be
significant. Mre detail performng the nethods
desle 1o predicabe viniesh Autend, Jsmé o gheiygxpressiqy patter@y i atients having
Ly BP0 50Ok, SRl AR B
Prte donsideragon beth @¢@P<QHG$SIOUS@N€>LSI Qfahesamr@Nprtm ggnificance of

. i S .
S Bl Sl L BB SRR i
asgt greldulated fora fahentt Thd valuegpfdatrasetoramdicktee ths@atNBCh Clinical
lents assigned to the testing dataset. There was

pa
ﬁ%&glanlflcant di fference between patients in these
t wo dahasétrRMAL ixsscta@ieith 4 cidida@obutconad dffal caader patient can also be

ch rac stic The expressi o of micr

(B Glb FhokBR e o BiERisRindsEy Sestio8ln. R R A
Bbe 10t hiod (20esy. fﬂ}&iﬁﬁitaﬁééwdﬁby tiRe & tlidrSR10AE &inﬂ%ddefnﬁﬁéﬂ e
tralnlgI datagf ..15 subjected to uni %ﬁ C%
FUEEBES BISCHN g}éﬂn@ 8ﬂin&eﬁgr ieTpmgee il sap% gk 5 7:495-
SHO [ DBS); qrargkt@vﬁi SooIRIVE: RSB Q%uansdsvww(zpogt mtme@mp Nke Hsu
deat h/ sur vi val Five m

li&&- MuFiSfFZACl%sRa?Sn%“F@@é*BB H%%Q%HR@ESG %eﬁ@fﬁétéw @tes ?tar'ﬂ

YRR AUMRE:034: B R4RBHIQSHRD Ao A PP, QUEHHR) o, &yﬂn%b oea‘ and
the patients in the training dataset. Among them he

fR@F‘ﬁéfiﬂe 560 et A ingaglomejoss: Fhices saRRpandaheir RraduCksrq m’fentlal
ORNAs. 20 Based on the
gx ?ggg}gﬁgpgSék&%gghﬁéese five microRNAs, a patient's
risk score was calculated follow ng the fornul a:
(0.15 x expression |level of hsa-mR-137) + (0.31 Xx
expression | evel of hsa-m R-372) + (0.28 x expression
| evel of hsa-m R 182*) + (-0.13 x expression |evel of
hsa-m R-221) + (- 0.14 x expression |evel of hsa-|et-
7a). Patients having a risk store higher than 7.1 were
assigned to a high-risk group 25 and patients having a
risk store lower than 7.1 were assigned to a |l owrisk
group. 30 9 WD 2008/124777 PCT/ US2008/ 059767
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Table 1. dinicopathologic Characteristics of 112
NSCLC Pati ents Training dataset Testing dataset

w@b@sazireri stic P value No. of patients (% NeCT/U$2008/059767

patients (%9 n=56 n=56 Age (nmeanSD) 66.510.0 65.314.1
0. 6061 GCender Male 45 (80) 43 (77) 0.818% Fenale 11
(20) 13 (23) Stage | 21 (38) 26 (46) 0.5491 1|
14(25) 14(25) 111 21 (37) 16(29) Cell type
Adenocar ci noma 25 (45) 30 (53) 0.1501 Squanous cell
carci noma 25 (45@ 25 (45) O hers 6 (10) 1 (2) . ft

t est . Withputfaithes claboration; gds beligyed that thejapaye description has

%B&fu%Iy%blﬁéd &8 pREerkt NSRRI &R &cahﬁbleb&id%v {Hoah nﬁér@KN@nd

lowrisk groups are sunmarized in Table 2 bel ow
Figpptarep thagpanipe sigdd fonpipdietingrmiostt treenegt sUNST @reagdt 8n %cw

@hﬁé?lts-rﬁ%s@xgrﬂplgllsst% be @gns‘:rﬂéﬁ' %%%ﬁ}/ Pﬁl&@ﬁﬁ% Sand not limitative of

aracteristic Patients |n group Patients i1 n
tepwempigiter g thepliseloyurk ueanywaauwhaﬁge\@atfalé eff th¢ putdigytions0igd

SRR PR 2 e

2008/ 124777 PCT/ US2008/ 059767 Stage | 5 (18) 16 (57)

09958 ol A ZR) 6 (22) 11115 (54) 6 (21) Cell type
focare! nomeC 5 (54) 10(36) 0.3531 Squanmous cel |
carivimesmds(@)eiben( 54) Qhers 3 (10) 3 (10)

gzsgil do%tsqic;ﬁ\tfe _5 atlﬁmz alglgé e A %)%%g]}%l’e:;’é rGecruited
Eﬁ);fﬁaﬂhe T41(:11151)g \aferbhs GebbrabBodpitdll T@és%)paﬂéits(ﬁ&;) rddd AP kssigned 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
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,
which contains primers for determining 157 mature human microRNAs (Applied
Biosystems). The cDNA of each microRNAs was first amplified using TaqMan
MicroRNA RT reagent and primers specific for that microRNA, and further amplified
using TaqMan 2x Universal PCR Master mix. During amplification, a fluorescent
dye was incorporated into the cDNA product. The expression level of each
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.,

Nucleic Acids Res. 33:5394-5403 (2005); and Yanaihara et al., Cancer Cell 9:189-198
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I[1'5(19) 9 (30) Il 10(39) 6(20) Cell type
Adenocarci noma 17(65) 13 (43) 0.1791 Squanous cell

w@arsiteome 9(35) 16 53 Gthers 0 (0) 1 (4) | ndREEDM®NE/059767

cohort (n=62) n=40 n=22 Age neanSD 62.910.3 64.19.1
0.6341 Cender Male 32 (80) 10 (45) 0.010% Fenunle
8(20) 12 (55) Stage | 15 (37) 13 (59) 0.1521 11

6(15) 4(18) 11l 19 (48) 5 (23) Cell type
Adenocar ci noma 21 52 9(41) 0.5631 Squam)us cell
carci noma 13 8 (36) O hers 6 5 (23) ft test.

ﬁﬂog}] dyloge sp lly dhg nor@gh%% vejag Qq wps calculated as follows: -

@Iél{@ncr%u&%&?m Figure 1 shows the risk stores,
survival status, and m croRNA expression profiles of
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d at as
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ispElyeat eect %OS@heé D prelsk Msd: 35;9a1t812%11ﬁ37@1an4 faex. flP{Fe The risk

NS leeﬁ%ﬁrﬂ%ﬁgltﬁ%\bﬁnéﬂt s Bost-tRatHchf RRNAI period: patients
signature), based on which a patient is assigned

drYinghich 5k spere @Wpfvcéﬁd te haverborntas g iva kpegipdigdter freatment and
?%t?éﬁ%' lﬁt«ﬁg 1 h%} sl-élﬁé afe 3R {ed Q@Heeﬂaggef' aRQ%leathlchat ment

urvi val erio rrentl oned assocl atl on
bet wedH of He nﬁl@nmmctsd ghtlals wiudy anarg asuigneid vad highiriok peop

Wea O%J hg a| ne 81%1 th&?f}ém?lggt ﬁ?ee&lff%féﬁc'& ln‘e}fan&ﬁ t he

resu rom t rai ning dataset, results
cabztrammsdca‘ retmach hlge ltlgstwkrgmdmn&ism loatrsé gsdww&de aabted he
h, } onger .
Pk SUPus b O por i P S SRR PR SR A 08 opea
gadabdes. SeeKbplguheic? meBadetas Bsedlto est.tllnﬁtd’thgb]velrdlséarxgv@ win]
al |. surV|

Ea d| an ove ri o

Freres it e mie S e rowBy @ ARG Gan MhF Pu g
afMapse-Trde suivanal detwedn paRnds ﬁmhe K g1gtieUiere Eﬂh@/zﬁ@ddn@g’lthe log-

raII urv eri od an I se-free
ﬁ@ﬁ"é“‘t%ﬁ&%‘ﬁ”‘tlﬁ%fr%t GHREIMGHY B0y LR aiens

THP{Hé |fbst1ﬁ§<$a@aﬁé§ttdnﬁ Shtfonts iftHe 1ﬁd&§§1ﬁleﬁt%hkl>r¥ S were

statistically significant. ,
Multivariate Cox proportlonal 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-

score, age, sex, stage and histology were used as covariates. All analyses were
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25 Multivariate Cox regression analysis showed that,
anong the factors listed in Table 3 below, this

WOR@BORYY si gnature was the only factor associ BCEUS208/059767

the overall survival (hazard ratio [HR] =10. 31,
P=0.002) in NSCLC patients. 12 WD 2008/ 124777

PCT/ US2008/ 059767 Table 3. Ml tivariate Cox

Regressi on* Anal ysis of The M croRNA Si gnature and
Survivals in NSCLC Patients Variable Hazard rati o 95%

Cl P value Overall survival Training dataset (n=56)
rEdoaRNAS B DA YSISIR sl Wiaeisr (@A dnsgiutolngl Tive- taub%dsws and P

Qafd@2<0. JLRllc Rk ﬂﬁtr@s%% ar@’séﬁstmal%rﬁ AXPression
signature 3.65 1. to 10.3 Stage 8.12 2.83 to
23. 25Mere ¢etaly pf p@é)ran(gghq_mggoc{sdleyr@qd ghogggan be found in Yu et
Lpdepeadent; 3caNsf boh§=62) m croRNA expressi on
signature 2.81 1. 3 to 7.01 0.026 Stage 2.35 1.13 to
4.89 0.022 Rel apse-free survival Training dataset
g{:eg]?gn cr oRNA expression signature 3.29 1.24 to 8.71

. Stage 2.63 1.10 to 6.25 0.029 Testing dataset
(n=8&Yifivntion aRINKerdqoriers off oflicge RyYvabigneui2 f@6Predi2ng the Gyv@all
Guob&l aﬂl@aj@séﬁ@e?e Skr3dl bﬁNﬁClﬁngzdmg | ndependent

Co'5. 160! b "eFhgI GriP sl pig IEG a0 Tt Gyienca
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Taypeedto apiygidate Cox EREsTpsanalysis teidgtifp fremigaR N tvhrets
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pat1 ents having rls score re assi gned
ttlee farmhayhred gk highaish migeRYhownd tha laFtﬁlguwoelrerrOI@etn@ImlaoRNAs

the p?&éeﬁ %B ?he e'x regsho% thng]Ofrﬂ!le§gﬁ l?ﬁgs %Iﬂgtrlern?% ris score

post - T eat ment ur vival peri ods ose
1Bis calsiatgd folipwing.tiee fornd@a:rONAS h&xpnessmmsle‘l’eb ofjen-niiRaA 7)119_0
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Tabl e 3 supra). These results confirmthat the
m cr oRNA signature can be used in predicting a cancer
W@2i08aeM775 post -treat ment survival prospect. S5PEDYS2008/059767
Associ ati on between the M croRNA Signature And
Post - Treat ment Survival of NSCLC Patients in
Di fferent Di sease Stages and Hi stol ogi cal Subgroups
NSCLC patients in different disease stages and in
di fferent histol ogical subgroups were assigned to
hi gh-risk and | ow ri sk groups based on their mcroRNA
ablg icoppihplogigi(laracteasties ohHa NS(LG PHigAtS shove. As
qhnwn in Figure ’% the patients in the lowrisk 10
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atients m croRNAT Training datlaset Testing datlaset
ndependent cohort Overall sursval Al five

m cr oRNAs <0. 001 0.008 O. Oﬂﬁshem&ameﬁ 221 0.021 0. 264
955 hsa-let-7a 0.906 Q. 292 356 14 \WD 2008/.124777
PCT/ US2008/ 059767 hsa-m R-137 0 026 0.347 0.005

hsa irfs St DciARR A b 50 p0R, 058 WdR-A83h R12G

0. 005 0. 904 Rel apse-free sgrw val ive m cr oRNAs
@GropLan seodaized3y Talls A bebR- 221 0. 008 0. 680 0. 751
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Table 5. The P val ues of Log- Rank Test in
Kapl an- Mei er Survival Analysis of The 5- mcroRNA

Si gn aClisractefédtis Us Panitios nRigh-rSkegpaipu RsientinNSCkigk group P value

Fﬁ |e3td§t?§1é[ 514) dat agejg Testing dat aset _bypdependent

1nin
ohor urvival

Age (meantSD) T 65.7£10.3 67.3+£9.7 0.549°
Gender
Male 21 (75) 24 (86) 0.503"

Female 7(25) 4(14)
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General 02010

Adenocarcinoma

17 (65)

13 (43)

0.179*

Squamous cell carcinoma

9(35)

16 (53)

Others

0(0)

1(4)

Independent cohort (n=62)

n=40

n=22

Age (mean+SD)

62.9£10.3

64.1£9.1

0.634"

Gender

Male

32 (30)

10 (45)

0.010%

Female

8 (20)

12 (55)

Stage

I

15 (37)

13 (59)

0.152%

I

6(15)

4(18)

il

19 (48)

5(23)

Cell ype

Adenocarcinoma

21 (52)

9(41)

0.563

Squamous cell carcinoma

13 (33)

8 (36)

Others

6(15)

5(23)

Tt test.
‘Fisher’s exact test.
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GBIB SO vk peri 0D o Fai&6in thOKighOisk Stelip wﬁ%/a?blo&t M@rﬁh wh1le that of
R T AN e T
Qd Al ot GAs 4Bt Dadordt MGAShigloyitlokoiEark)bidet thén 45 months in
%g IZ\%(SHYSkggugggge Figure 2, Panel A. These results indicate that the expression
pattern of the five microRNAs mentioned above (i.c., a microRNA signature), based on
which a patient is assigned either to the high-risk or the low-risk group, is associated with
a cancer 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-
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.
Multivariate Cox regression analysis showed that, among the factors listed in Table

3 below, this microRNA signature was the only factor associated with the overall survival

(hazard ratio [HR] =10.31, P=0.002) in NSCLC patients.

12



10

15

receptor interaction GO 6955 GO 16020 04060; MAPK
signaling GO 6917 pat hway 04010; Natural GO 43123

wdoBae47cel | nediated GO 7165 cytotoxicity 04BESOPSZYPeESIT67

| diabetes nellitus 04940; Apoptosis 109581 |et-7a
GALE Hs. 557524 4 (Gl actose netabolism GO 5975 GO 51287
00052; Nucl eotide GO 6012 GO 3978 sugars netabolism
GO 9225 GO 3824 00520; Metabolismof GO 16853 sugars
71387 Iet 7a G PClL Hs. 6454 4 nRNA processing GO 7186
G0 5515 5829 (GO 5102 GO 16020 GO 5624 GO 5625
|Table ?aMeﬂ@maBe fex Bowesion™ anplysy o hedyligwRNpSigedyre andgo,
KA921d etnstadisek! Hs. 127562 4 GO 7275 GO 3702 0: 5634
GO 7492 GO 3700 GO 6355 let-7a I DH2 Hs. 513141 4
Krebs-TCA Cycle ; Citrate cycle ; @ utathione

metvalRekt! sm ; Reduct | ve CauDeoayidl € Oo¥el@ | el - Fdulue
JNVORIrA stigivd31819 4 let-7a LOCI515 Hs. 529231 4 79
| leffraifime §4Rb@ER=145. 253736 4 |l et-7a MAPAK3 Hs. 468239 4
I\AAMME&S@!%L@WW%A 0 552493lpatlhwais OHF0 | GO 6468 |
aolashg datmet (7593 oy 4674 | 17 \WD 2008/ 124777
ReEENgsps ity 6950 0 EDe3 ﬂ“%%*péf Fet—741
NESBEL Hs. 513071 4 | et-7a M.LS Hs. §67590° 2 “CO|H355
GORR5I5 GO 8270 ter-7a |\|Ub|4.03—|s. 2251Z9, fiLchondr ophin
/ Ha@atdan codd 864 0. 5/7/95] sul T at e bijosynt hesi s| GO,
16 f@oRBA expro@idd sign@32 | et - 7a2Bil D2 [Hs1.869840 4 GO 455
@OS6H09 0:5604 GO 7160 GO 55285 GOI1602004.8%t 1 7a PBXZ
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Training dataset (n=56)
microRNA expression signature 3.29 1.24t0 8.71 0.016
Stage 2.63 1.10t0 6.25 0.029
Testing dataset (n=56)
microRNA expression signature 2.86 1.20to0 6.82 0.018
Stage 2.97 1.32t0 6.69 0.009
Independent cohort (n=62)
microRNA expression signature 2.39 1.12t0 5.10 0.024
Stage 2.76 1.43t05.34 0.003
Age 0.93 0.90t0 0.97 <0.001

*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.

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 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
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Sia8iRalsufg). pat hway GO 46426 GO 4860 04630; Type ||

di abet es GO 1558 nel litus 04930 GO 6512 |et-7a STXBP5
Hs. 93%hepe aesplés copfrur e prcrai A 4@natury: cpg O used jippredigting a

. Hs. 243 . Hs. 512668 4 |et-7a
%@%ﬁ%ﬁg@g&ﬁe# g‘%rylggi PE‘?%%% Hs. 493401 4 | et-7a

USPBocgioB Oarsedh BOMBBLRN.GO A9 3R R Tre@meBbltvival of NSCLC
G i8283 DiffesIAseas B 2hd HetolTgcdISPRZokis. 132868 4

0 SRR RIS b R A P
cend #ssighddan hjghSisk aad o -1GR 30D OascDob B4 niEoBB8BGsignature
R T, R o SR

@dup2 00dl 1eiger aftohGYiRBtHBandBERHL BN inftlb kighnik gronpd. i S20 Panels A-
%@ggﬁrﬁi g%%gtec%ﬁastt 8671’1’1iCI% Os;igr%ll}rg Ic('alynn'cl‘fs_o bggsgdltg %redict the post-
treatment survival prospect for NSCLC patients in different disease stages, i.e., stage I, 11
or II1, and in different histological sub-groups, i.e., adenocarcinoma or squamous cell
carcinoma sub-groups.
(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-lct-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
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.

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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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

Overall survival

All five microRNAs <0.001 0.008 0.007
Four of the five microRNAs
hsa-miR137, hsa-miR372, hsa-miR182%*, <0.001 0.007 0.022
and hsa-let-7a
hsa-miR137, hsa-miR372, hsa-miR182%*, 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-miR137, hsa-miR182* hsa-miR221, 0.022 0.141 0.100
and hsa-let-7a
hsa-miR137, hsa-miR372, hsa-miR221, or <0.001 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 0.013 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

1
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Independent cohort
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0023743 7R 127 ENCI Hs- 104925 3-GO-7275 M.377G 8270
ik sHEE Gh73%8° do 5515 |0 5634 i R- 3/ CEPASL [(028 oS
Hs.|468410 |3 GO 1825 GO 3705 0:5634 Gl3a0dps GA.AED25
miR-1370 [lerAA homder4 |G 1060 GO 46/1 GO [Gb GO 3/des545 GO:8372
GO|6366 m|R-137 BPHA4 Hs|. 371218 3 Axon gui dancg 04360
miR-13E0, 8488 GHS8244 (: 5887  |[Oichib6henBay 5003 GO 16040
G17169 166 4674 4872 GO 6740
miR-137 |PTGFRN _ |Hs.418093 3
miR-137 |[RANBP2  |Hs.199561 3 GO:46907 GO:8536 GO:5643
GO:6457 GO:5488 GO:5634
GO:6606 GO:16853
GO:46872
GO:3755
G0:8270
miR-137 |RBM12  |Hs.246413 3
miR-137 |RPS13 Hs.446588 3 Ribosome 03010; Gene |GO:6412 GO:3735 GO:5840
Expression 74160;
Translation 72766
miR-137 |RWDD4A |Hs.133337 3
miR-137  [SGCG Hs.37167 3 G0:7010 GO:5856
GO:7517 GO:16021
GO:5886
GO:16012
miR-137 |SH3BP5  |Hs.257761 3 GO:7242 GO:17124 GO:5739
GO:5070
GO:5515
GO:4860
miR-137 [SIPAIL2  |Hs.268774 3 GO:5096
GO0:5515
miR-137 |SLC17A6 |Hs.242821 3
miR-137 |SLC25A5 |Hs.522767 3 Calcium signaling GO:6839 GO:15207 GO:5887
pathway 04020; GO:6810 GO:5488 GO:5743
INucleotide metabolism GO:5215 GO:5739
15869
miR-137 |[SLC43A2  [Hs.160550 3
miR-137 |SLC6A15 |Hs.44424 3 G0:6836 GO:5328 GO:5887
G0:15293 GO:16020
miR-137 |SLC7A9  |Hs.408567 3 G0:6520 GO:15184 GO:5887
GO:6865 G0:5279 GO:5886
GO:6461
G0:6810
miR-137  |SNX25 Hs.369091 3 GO:7242 GO:4871
miR-137 |SRPK1 Hs.443861 3 mRNA processing G0O:30154 GO:5524 GO:5737
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m R- 137 ERG Hs. 473819 3 GO 8283 GO 5515 0: 5634
GO 7275 GO 4871 52 WD 2008/ 124777 PCT/ US2008/ 059767
w@00845870C0 3700 GO 6355 GO 7165 GO 6350 mi REWBI2008/059767
ESRRG Hs. 444225 3 GO 7275 GO 50682 30:5634 GO 45893
GO 5516 GO 6350 GO 46872 GO 5496 GO 3707 GO 3700
GO 16563 GO 8270 m R 137 FAM/7C Hs. 470259 3 mi R-137
GABRAL Hs. 175934 3 euroactive ligand- GO 6821 GO 4890

0: 5887 receptor interaction GO 7214 GO 5230 GO 45211
04080 GO 6811 GO 5216 O 30594 mM R-137 ('-‘DIQR'—'»
Hs.|152009 |3 GPCROB O ass A GO 7186 GO o 16@3%”G0ﬂ“5G05@4
Rhadopsi n-|l i ke GO 7165 GO 1584 m R- 13 :2@@53
3 GPCRDB (t her GO 7186 GO 16526 O: 837‘ 7165(«,0;16740
G04872 GO 16021 | GO 1584 m R- 137 | FT&Q) §d8844187 3
miR- 1330|9861 | m.1IR7 1387 | TPR3 |Hs. 93235 3 Cal@.am r egub@sioon GO:5634
miR-137n |€Tan i adHcerdis |; Seoot [fNARAISEheons DN{FEGHT on NGERSE37 GO:3795
KI AA201 Hy. 533887 3 GO 15986r @dxrsdB830QiER%7 0 EE817 |GO:16021
Q046933 GO 16020 GO 46961 GO 16469 m R-137 LGR4 GO:16020
Hs-1502176-3 00 _71186—C0O-16500-0-16021— 60 7165—¢0 4870 1012
CTRE S SR G Eﬂkﬁzﬂ TF (£ Pebo17 L potent
iR 139O ROBr CH158d68a U- 5634 G0 SU318CO 1858787 GO 6559723 GO:5634
a&O|7605 mR-137 l\/lTF’N Hsl. 43297 3 m R 13y39MYBPClGo:8017
Hs.|567306 |3 Stridted nusicl e contracti@m3sm R 183:14dAB2
Hs. 159223 |3 GO 8283 GO 3714 0: 5634 GOGBAYL GCH7399
COY|ARBE G0:6366 G0O:3700
miR-137 |TBCIDI19 [Hs.567531 3 GO:5096
miR-137 |TCF12 Hs.511504 3
miR-137 |THBS4 Hs.211426 3 Cell Communication GO:7155 GO:5509 GO:5578)
01430; ECM-receptor  |{GO:6930 G0:8201
interaction 04512; Focal GO:5515
adhesion 04510; TGF- GO:5198
beta signaling pathway
04350; Hemostasis
109582
miR-137 |THRAP1  [Hs.282678 3 G0O:30521 GO:16455 GO:119
G0:45944 GO:30374 GO:5634
GO:6355 GO:4872
GO:6350 GO:46966
GO:6367 GO0:42809
miR-137 |TRPSI1 Hs.253594 3 GO:6607 GO:46872 GO:5634
GO:6355 GO:3700
GO:1501 GO:8270
GO:6350
GO:6366
miR-137 |TSSK3 Hs.512763 3 GO:30154 GO:5524 GO:5622
GO:7242 GO:166
GO:6468 GO:4674
GO:48240 GO:4713
GO:7283 GO:16740
miR-137 |[UGP2 Hs.516217 3 Galactose metabolism  |{GO:6011 GO:3983
00052; Nucleotide GO:8152 G0O:16301
sugars metabolism GO:16740
00520; Pentose and
glucuronate
interconversions 00040;
Starch and sucrose
metabolism 00500;
Metabolism of sugars
71387

"Predicted by at least three of five algorithms (PicTar, TargetScan, Miranda, MirBase,

and

CRSD)
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G0 6350 mM R-137 NRP1 Hs. 131704 3 Axon gui dance 04360
GO 1525 GO 4872 0:16021 GO 7411 GO 5021 GO 16020

wa@en3As67130, 5624 GO 30154 GO 7267 GO 7399 RU'PB8A008/059767

G0 8284 (@GO 7165 m R-137 OXSR1 Hs. 475970 3 Cal ci um
signaling GO 6468 GO 5524 53 WD 2008/ 124777
PCT/ US2008/ 059767 pat hway ; GO 7243 GO 287 GO 166
Phosphati dyl i nositol GO 6979 GO 5515 signaling system
G0 4674 GO 4713 GO 16740 m R-137 PDLI M3 Hs. 85862 3
1 46872 GO 5515 GO 8270 m R-137 PHF15 Hs. 483419 3
N gasd aggording iy KB @ vty v wReepmeppFrgA). (enMag819 3
289 Rgag@po (htipo/ 68 PO @ct 8528 630, 7601
GO 8526 m R-137 PLEKHA Hs. 188614 3 GO 4 GO 5545

0: 8372 37 PP 45044 3 : Cal ci um
Jieplsdt P CteBSf“% Cﬁd%%ﬁr@ﬁflﬁﬁ% 418093 3 ni R- 137

RANBP2 Hs. 199561 3 GO 46907 GO 8536 0:5643 GO 6457
30 5488 G@.tmn GO 6606 GO 168h&RSE 468?2“@%755 P value'
o oAran R 437
R L e v s
D: 5840 Expression 74160; Treasiraton [72766 22nm R- 1875.5E-06
RWDD4AA Hs. 133337 3 m R- 137 SEGiHR37167 3 GO 7010| 35005
2: 5856 GO 7517 GO 1602[ b_%%? GO T60Tg M RIB7 "
SH3BP5 Hs. 257761 3 QO 7p42—Go 12405739
hsa-miR-137 13 1.7E-03
Adipocytokine signaling pathway hsa-miR-182% 6 2 TE-06
hsa-miR-221 9 8.6E-06
hsa-miR-137 6 1.5B-03
hsa-miR-372 7 2.3E-03
hsa-let-7a 6 4.2E-02
VEGF signaling pathway hsa-miR-372 11 5.2E-06
hsa-miR-182* 5 7.0E-05
hsa-let-7a 9 2.0E-03
hsa-miR-137 4 4.6E-02
Wnt signaling pathway hsa-miR-372 2 43E-10
hsa-let-7a 21 8.3E-07
hsa-miR-182* 6 3.2E-04
hsa-miR-221 8 1.4E-02
Type 1I diabetes mellitus 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 2.2E-03
Focal adhesion hsa-let-7a 37 3.0E-13
hsa-miR-182* 5 1.1E-02
hsa-miR-221 10 1.8E-02
Adherens junction hsa-let-7a 16 1 3605
hsa-miR-221 6 3.1E-02
hsa-miR-372 7 4.0E-02
Axon guidance hsa-miR-137 20 3.1E-12
hsa-let-7a 26 6.2E-11
hsa-miR-372 19 1.4E-08
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10

15

G0 5070 GO 5515 GO 4860 m R-137 SIPAlL2 Hs. 268774 3
G0 5096 GO 5515 m R-137 SLC17A6 Hs. 242821 3 m R-137

0: 5887 pat hway 04020; GO 6810 GO 5488 GO 5743
ucl eotide metabolism GO 5215 GO 5739 15869 m R-137

SLCA3A2 Hs. 160550 3 m R-137 SLC6A15 Hs. 44424 3 GO 6836
G0 5328 0:5887 GO 15293 GO 16020 m R-137 SLC7A9
Hs. 408567 3 GO 6520 GO 15184 0: 5887 GO 6865 GO 5279

WGEREORANGTHs. 522767 3 Cal ci um si gnal i ng GO 6839P@WIHAYT59767

5886 G0 6461 GO 6810 ni R-137 SNX25 Hs 369091 3
50 724710050 S 78 iSRSy | SRPK1 helsmit43861 3 nmRNA 9.6E-07
Processi ng GO 30154 GO 5524 0: 57,377, 54 WO 2008/ 124777 g ¢
PCT/ US2008/ 059767 GO 7Jb9 (;U 287 166 GO 5634
039805515 64680046 ia% ,724" O—16746 2.7E-02
S0 5068 °1““ngf§’?gp§if%y L 147179-BRATY 6355 GA23700 | 10EO0S
D: 5634 m R-137 STX16 H5. 307913523::3NARE | nt esact i ons7.68-08
n GO 6891 GO 8565 0:57P5 Ve%isa%'lkei& ranspqrt 0418055 o4
306886 GO 3488,20 16021 GOr 16020~ CO5792  m R-13
SV2A Hs. 516153 3 ECM r eceptor hﬁﬂ%é?o co-15793 o 1602350
nteracti on 04512 GO 52 b 2l ni R- 1379 TARDBP 2.4E-04
Hs. 300624 3 GO 7067 GO B723 0: ©h63d-7. G 398 GO . 8017| 1.7E-02
30 6355 1C0-d66or@o:6@50 [0 5515, G0.6366 GO 3700 6OE-16
M R-137 TBC1D19 Hs. 5675 50 T R—1I37 TCF12 '
Hs. 511504 3 mi R- 137 THBS4—Hs - 2M4ABE73 Icel | L1E-03
Comuni cation GO 7155 GO 5509h@:n8678Y | 014304 2.3E-03
ECM 1 ec &Epitheiel @0IIBYINGT 8201 iygt.gract i jon 04512; Focak g5
30 5515 R BRciou510[ TGF- .GO,5198 | beta signaling,
pat hway 04350; Henost asts 169582 '
hsa-let-7a 5 3.9E-02
hsa-miR-221 9 1.6E-03
Insulin signaling pathway hsa-miR-182%* 4 7 8E-03
hsa-let-7a 10 32E-02
hsa-miR-372 12 1.6E-06
Long-term potentiation hsa-let-7a 12 5. 1E-05
hsa-miR-137 5 1.5E-02

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

(f) 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 associated with

patients’ post-treatment survival. As shown below, this result is statistically

significant.

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= 0.1468

In relapse-free survival analysis, P value=0.0841
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m R-137 THRAP1 Hs. 282678 3 GO 30521 GO 16455 0:119
GO 45944 GO 30374 GO 5634 GO 6355 GO 4872 GO 6350

GO 6607 GO 46872 0:5634 GO 6355 GO 3700 GO 1501

G0 8270 (GO 6350 GO 6366 n R-137 TSSK3 Hs. 512763 3
GO 30154 GO 5524 0:5622 GO 7242 GO 166 GO 6468

GO 4674 (GO 48240 GO 4713 GO 7283 GO 16740 m R-137
UGP2 Hs. 516217 3 Gal actose netabolism GO 6011 GO 3983

00052; Nucl eotide GO 8152 GO 16301 sugars netabolism
AeRarian copb0T02Pent ose and gl ucur onat e

i nt er GORANMBIISLAMS HABAR; P vah&r €fhsend sucrose
met abol i sm 00500; Met abol i sm of sugars 71387

Pr edi &t islapssyfregsurvaved anaysisel veaeT §.9¥dal gori t hns
(R.cTar r g rands,. M rBase, and CRSD) 55
V@Z%ﬂ%gwfg%%%{eg ;Bﬁts%ég?g% ) 767 tAnal yzed according
t o KEG®verlltsprvivahmbwalen®@l] p/ kegg/ ), GenMAPP

(http; el e

(htt pkél[/e% frr%asg ovr?\lé?&%glgd/g) %g)tl%)'ga[gl e 7. Predicted

Rat Rwalpss Wk ebtamdd BymThe ramk castofaNistin2ati fioventsunvivel oiRNA
No. Predj ct .valuer .Targets MAPK signaling

DBRh SR AR T YIS Pa i R 379 22 5Y5E- 06
hsa-m R-182* 9 3.0E-05 hsa-m R-221 15 4. 1E-04

hsa-m R-137 13 1. 7E- OQTERHRBMBQ@IRIMENEBgnal i ng pat hway
hsa-m R-182* 6 2. 7E-06 hsa-ni R-221 9 8. 6E-06

hsa-m R-137 6 1.5E-03 hsa-m R-372 7 2. 3E-03
hsa- | all-of éheGeadur2Edif2osWEERhS ispreElcatien pat byve@ynbined in any

Eg%@{r?%tl%ngé% 1%?113%_2(55:??065& {r]lstl%_s g%e%ﬁ'é?t%;n rr?ay7beorgﬁlgc%d 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
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 structurally
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.

58

GO 6367 GO 42809 m R- 137 TRPS1 Hs.PGBES2008059767



10

15

20

25

30

hsa-m R-137 4 4. 6E-02 Wit signal i ng pat hway
hsa-m R-372 22 4.3E-10 hsa-let-7a 21 8. 3E-07

whs@smeRI182* 6 3. 2E-04 hsa-m R-221 8 1. 4E- 02Pdy/ps20b$/059767

di abetes nellitus hsa-m R-221 6 2. 6E-04 hsa-m R 137 5
1.3E-03 hsa-let-7a 7 1.5E-03 hsa-m R-182* 3 2. 2E-03
Focal adhesion hsa-let-7a 37 3.2E-13 hsa-m R 182* 5
1. 1E-02 hsa-m R-221 10 1.8E-02 Adherens junction
hsa-let-7a 16 1.3E-05 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

SOHWP RRES e 18; PCT/ US2008/ 059767 B cel | recept or
signal ing pathway hsa-m R-372 11 9.6E-07 hsa-let-7a 12

4.5E-06 hsa-m R-137 4 2. 7E-02 Cal ci um sjgnalin

pat hwdy hsAnlRApY predisting pyst-eptend syrajvalof axgneer paricp
ReapMing 137 11 7.5E-04 Cell cycle hsa-m R-372 17
3.5E-09 hsa-m R-221 9 2.4E-04 hsa-let-7a 9 1.7E-02
ECM r e¢teqsing exireision davels oh migeRINAs hspgmiRa 36 hoEmiig3 72,

|'111§a.am*1§1%237}%a %11ﬂ2ﬂ1Ea1Q§15a I'l‘ecta]"arﬂ Bca:llggr aéen@ wﬁghgsebeen subjected
Epithelial cell signaling in hsa- mR—221 .1E-0

Helrtatopdct er pyl on infection hsa-m R-182* 4 2. OE- 04

gfghla?%l%ugﬁglg a3is® Ec E%Oaf dr?ﬁs%“ t?)ggl%]o_?%éeée g% Qﬁhs 10 é"l)ft ese
DUcrBRRXBs Odhd hsa m R-372 12 1.6E-06 Long-term
poten ?grg‘rl_ﬁ)lﬂ gpecie otf p \M%—tr tn;sen{iL s%rxgléal stteﬁ 8n N Vafﬁe 0§the rlsk

1. 5E- are regqgul

tsturee of five m croRNAs selected in this st udy

t Anal yzed by GeneSpring software 5 (f) Kapl an- Mei er
survival analysis of a 3-m croRNA signature Applying
Kapl ap- Mei Eite rﬁ¢th(\d M&lanﬁﬂﬁ%k&éﬁ thearisB-se0r€ fs@eldated as follows:

signature, co I} R2 1 hsa- m R372, and
Psa RSy HRG0R 50 of GUaT g o CLYSoR N (i T
hsa-miR372) + (0.28 x expression level of hsa-miR182*) + (-0.13 x expression level
of hsa-miR221) + (-0.14 x expression level of let-7a).

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 lung cancer, leukemia,
breast cancer, pancreatic cancer, adenocarcinoma, squamous cell carcinoma, colon

cancer, or hepatocellular carcinoma.

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

cancer.

6. The method of claim 5, wherein the patient is in stage I, 11, or IIT of the

non-small cell lung cancer.
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patients' post-treatnent survival. As shown bel ow,
this result is statistically significant. 10 Trai ning

walaiaset77{n=56): I n overall survival analysis,PEr/usionges9767

0.00 13 In rel apse-free survival analysis, P value=
0.0437 Testing dataset (n=56): In overall survival
anal ysis, P value= 0.1468 15 In rel apse-free survival
anal ysis, P value= 0.0841 57 WD 2008/ 124777

PCT/ US2008/ 059767 | ndependent cohort (n=62): In
overall survival analysis, P value= ?.0359 In.

r el apde- f r' B magthesd ofglaig d apvharpia thepagignt hasbegn ppgssted to
TRl RAuHat aa&hicANRatnRet ira{ago_gtgﬁaﬁ%l& a COmdikedon tRerdd?.

overal | survival, P value= 0. n rel apse-free
survi Val , @ meghod@£pgdginoporhicamey syatyalwireapst Bitised
fhRpidiQo-rank test for testing different survival
curves ~ between high and |ow risk groups of patients.
OTHERJIENBORIvEXMSssiondewl bf piicrhBNAaalected §onithegroged i n
This . Cti ; ) . ‘ ‘
SO RRLLE BeLBRDE FRTRRIEE MY RRKiR21. in w cancer
ppaait fvhe his beon sthyecied to egltaged by an  al ternati ve
feature ser.vin he sa equivalent, or simlar
pur podgerie f g Bug BB iR G el ond stirdpifi gt nd
each pedictiigprdipect odped-ticstnend yirdaval Basadrph the 0flCavaheneitliec
15 sg&ies of equivalent or simlar features. Fromthe
ABY9ENescription, one skilled in the art can easily
ascertain the essential characteristics of the
present invention, and wi thout departing fromthe
spirit-  anthesBop afréina of ‘,’VD"EQH S TRk AR gawl to
R wWEpthah LEAL i @i0ste OthattthEpdtioment 4 B fré&spe@GBpdst-trbatfndnt
various usages and conditions. For exanple, conpounds
St™i¥etural |y 20 anal ogous to oxadi azol e conpounds
descri bed above al so can be made, screened for the
above-described activities and used to practice this

i nvent?.on. Thenpgthodpfielaim Sevhrsein redE5vabiceofapas@iRiisEhpapal to
o foueh fafiBr. gﬁiﬁdime%%%ﬂ%&%ﬂaﬁgyg%&ggé loPPRL FlatmWHAT
I'S CLAIMED I'S: 1. A net od of predicting
poytvat r eat ment survival of a cancer patient,
conprising 5 detecting expression | evels of mcroRNAs
hsa-m R137, hsa-m R372, hsa-m R182*, hsa-m R221, and
hsa- | ét.- 7alThermeh@bofekim Bavhann andGt yrdie didenmeRAZj] equad tb
SRS R AP Pabal R8T R ohraFoRRRST
amdivkD determ ni ng prospect of post-treatnent survival
based on the value of the risk score. 2. The nethod
of claim1l, wherein the risk score is calcul ated as
follows: Tk d&hod @xpigSsvhdicih@valt @fludFas i3I 2 equtal to
(0,31 expressi.on | evel of 15 hsa-m R372) + (0.28 x
Ok [9PEE thag v icwpe bl dieeriars %%S) a glr@r@P%O&pOé&-ﬁ?aé@@}ton
ls@NRlal.

13. The method of claim 8, wherein the patient has lung cancer, leukemia,
breast cancer, pancreatic cancer, adenocarcinoma, squamous cell carcinoma, colon

cancer, or hepatocellular carcinoma.
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of hsa-m R221) + (-0.14 x expression level of let-7a).
3. The nethod of claim2, wherein a risk score equa

wao 008f12470wer than -7.1 indicates that the patPEnUSIvas059767

a fair prospect of post-treatnent survival. 20 4. The
met hod of claim11, wherein the patient has |ung
cancer, |eukem a, breast cancer, pancreatic cancer,
adenocar ci noma, squanous cell carcinom, colon
cancer, or hepatocellular carcinoma. 25 5. The net hod
of cIa|n11 wherein the patient has non-small cel
lung 1%ancBie m%hodwfélahe@hwerefl tha natigRt has Rgmeysilsell Rog
RétdegNt is in stage I, I, or Il of the non-smnal
cell lung cancer. 30 59 MD 2008/ 124777

PCT/ US2008/ 059767 7. The nmet hod of claim1, wherein
the pasientndifsnRait bl aeled R pitddlsiRluld CAL FaNLr
chemi cal treatnent, a |o t erapy, or a conbi nation
tiveroaesfmall g¢ll Pngrearisod of predi cting post-treatnment
survival of a cancer patient, conprising 5 detecting
the expression level of a mcro RNA selected fromthe
gr oup 16.conBheshétigl diclaims &; whdkli8 The fagent b RBER subjected to
AR R i S RS L

val ue of the m croRNA based on its expression |evel;

and edi pr.ospect of t treat survi val
onsed bt R ieRr BRREE R et hat S b rhaathGY baffe
MEﬁ@ﬁ@an clain18 wherein a -dC val ue of hsa m R137
equal ) | ower .t han - 22 i ndi cat es, t hat %

pat i eﬁtte%lag thzf SFBICH I P Besh el G In gsaRect padip hat Becn

S ¥dt¢ab tredtmed®. The net hod of claim8, wherein a -dC
val ue of hsa-m R182* equ or lower than -7.83

i ndi cdgt@ERiAZE - Gt%alﬁapfqléh?a biaed o isgrprepiidpekiangf

post - hf.aRhAEMD sge@tlbrf ﬁbéf@ﬂeatm%gt shibvival BRcBh BRAqef vahlcairm:-
8, wherein a - val ue of hsa-m R221 equal to or

HeghgereintibadCp valpe paydl ar Bighertiban 3 Heinghisaipsethat theaptignt has a
E@%ﬁg egﬁg &tggmgﬁm%mtgﬁatnent survival. 12. The

[aim 8 ereln a -d& val ue of hsa-ni R372
equal to 25 or Iomer than -11.25 indicates that the

ti h ) ‘
g 3r l/|e\ﬁ,]§a| a‘§ é&tﬁf} hg’ggelgcfst 8%21‘[1'8%]1?{ l’njv\[/\\fﬁggrf{egi%ﬁﬁcteﬁgatlent, the
patlicdrvmhasng:ung cancer | eukeni a, breast cancer

D0t G SOFESTn BURTRGRE SR SOURTRy 5o
Caiisisting HﬁhsaﬁnﬁlRWJ AOBIRIZZ2 /M- HHRZT'SQL’HSR@Q&RQBHZGEY hsalldt-7a in

Th t th t t h
A R A AR O R S A S

14, wbangithgtitk @c&iré eREd drSthe Bx5¢s8i08 1dvels bf the @ficcbRNA@fand
5 the non-smal | cel Iun%acance

. Th t hod _of .
cl ai nflgermipag BIiOFPePh%f Pgsitt menhagvlségﬁseéagjﬂg&agg of §1e risk

score.

19. The method of claim 18, wherein the expression levels of hsa-miR372,
hsa-miR182*, hsa-miR221, and hsa-let-7a are determined and the risk score is
determined as follows: (0.31 x expression level of hsa-miR372) + (0.28 x expression
level of hsa-miR182%) + (-0.13 x expression level of hsa-miR221) + (-0.14 x
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or a conbination thereof. 10 17. A nethod of

w@e@diize7ing post-treat ment survival of a cancePCT/US2008/059767

patient, conprising detecting the expression |evel of
let-7a in a cancer patient who has been subjected to
treatnment; determning a -dC value of |et-7a based on
its expression level; and 15 predicting prospect of
post-treatnment survival based on the -dC value of
let- 7a, wherein the -dC value equal to or hig
{erRipssndave] pfdisadatda); o Kk SOFFEIHE é'h]PWﬁra‘éth 5. %av@watmg that
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expression |evels of hsa-m Rl hsa- m

fiksenafipRPPS12 Tagirmdosheca of Rast-Featmete seatvek mi ned and the risk
score is determned as follows: (0.15 x expression

| evel of hsa-m R137) + (0.28 x expression |evel of

hsa- m2R182F)ec metliodnfThim 18xpreees thgexpressain lgfels of hsa-miR137,
2 n
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post - treat ment survival. 22. The nethod of cl aim 18,

\ﬂlﬁ@’ff@rl?f‘ psHellonepflelist oifrasEoRicxelof hiisBIRIP RTR(P.28 X expression
W&@rmﬂﬁgﬁlsﬁﬁamﬁ%@ re&ith 1BRRo1 1RE- nﬁﬁz;alr)a(d@ﬁ Qrm ned
and the risk score is % determ ned as (0.15
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hsa-let-7a); a risk score equal to or lower than -7.02
indicating that the patient, has a fair prospect of
post-treatnent survival. 25 23. The nethod of claim
18, wherein the expression | evels of hsa-m R137,
hsa- m R182*, hsa-m R221, and hsa-m R372 are detern ned
and the risk score is determned as follows: (0.15 x
expression | evel of hsa-m R137) + (0.28 x expression
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| evel of hsa-m R182*) + (-0.13 x expression |evel of
hsa-m R221) + (0.31 x expression |evel of

indicating 30 that the patient has a fair prospect of
post-treatnment survival. 62 WD 2008/ 124777

PCT/ US2008/ 059767 24. A nethod of predicting
post-treatnment survival of a cancer patient, the

nmet hod conprising: detecting expression | evels of

hsa-m R221, hsa-m R372, and hsa-m R137 in a cancer
pati erf- whd nedodiéeredisting east-eptment syraiyehefigrcandst patient, the
Gl B Pﬂgng ri sk score based on the expression

| evel s of the m croRNAs; and determ ning prospect of
post - feteciingerressionJavgliiof hseR28h hshrgniRA2uenddmahiR137 igk

SERLEp m@éﬂVIhﬁ.H&%EQQG&&i&hél:egA wherein the risk

score Is ca ate s 10 fo ows: (0.15 x expression
| evel cafuldimgarisRIGTY based @1 B expresgion &sls ofthomicroRNAs; and

hsa- md%ﬁ%mg grogpegk&jﬁo%(t t?e)égﬁe%’? gal g)gs%? on ?ﬁe VaHJe of thX r1§k

hsa- core equa

isoge.cati ng that the patient has a fair prospect of
post-treatnment survival. 26. A kit for detecting the
expression of mcroRNAs, wherein the kit 15 conprises
ol i gopfic| eDid ebodcEpaith @4 0fhetkéh eetriskgeokdie calxylitedsd on

RURaE gt bR aTED R0 v et it 2

ki (£0.1T0epidssien [0t FasRIR0 j; desk capadjusl 10br Betethn gy
the expression, of at |east four 20 m cr oRNAs selected
fRQsalipg dha ‘36 DPicES A ST PgSRSFt g THCRANS L SURdYl i R372,

hsa- m R182*, hsa-m R221, and hsa-let-7a. 28. The kit

of claim?27, wherein the kit cong@lses
ol i goRlic| edkit desleteetiizfht exPsPsigR PEBITRNA} whesri st on

QBmBrQrs%s mlg&laggleotmﬁcaggﬁ@ $PdetddBRs ik BLB&Sion 08 Rk 20 B2

1, | et -
m1R372 and hsa-miR137.

27.  Akit for detecting the expression of microRNAs, wherein the kit
comprises oligonucleotides capable of detecting the expression of at least four
microRNAs selected from the group consisting of hsa-miR137, hsa-miR372, hsa-
miR182*, hsa-miR221, and hsa-let-7a.

28. The kit of claim 27, wherein the kit comprises oligonucleotides
capable of detecting the expression of hsa-miR 137, hsa-miR372, hsa-miR182*, hsa-
miR221, and hsa-let-7a.
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