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It is alse possible that cancer could result from translocations of oncogene into miRNA loci.

One such potential example of this is the translocation of MYC into the miRNA mir-142 loci,
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BRIET DESCRIPTION OF THE FIGURES
FIG. 1 shows a pictorial representation of one embodiment of the miRNA detection method of the
35 presentdisclosure, In this embodiment, the capture oligenucleotides are coupled to a solid,
internally color-coded microsphere (which serves as the subsirate and contains the first signal tag).
FIG. 2 shows the profiling of sclected miRNA species from fwo pair maiched samples (5386N and
5386T; 31828N and 31828T) of RNA obiained from noenmal breast tissue and breast cancer {issue

derived from a single subject. On top half of the figure, the Y axis indicate the M1 of each miRNA



m RNA detected; on the bottomhalf of the figure, the Y axis shows the
normal i zed MFI readings 10 for each m RNA detected, The X axis shows the
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Krichevsky et al (RNA, 9(10):1274-81, 2003; Erratum in: RNA, 10(3):551, 2004) reported the

use of a printed array to study the expression of ncRNA, specifically miRNAs. Tri-mer

oligonucleotides (complementary to the miRNAs to be analyzed) of 54-72 nucleotides in length at
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final concentration of 7 uM were spotted on the GeneScreen Plus (NEN) membrane. For each
experiment, 5-10up of miRNA from brain tissue was used as probes. The miRNA probes were
fabeled with v2P dATP (3000 Ci/mmole) by T4 polyoucleotide kinase. The hybridization reaction
usually ovcurs over night and requires extensive washes for optimal specificity. While the printed

array method can analyze the expression of multiple miRNAs in one assay, its specificity and
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of the capiure oligonucleotide is a moedified nucleotide. In an alternate embodiment, at least 2-4
nucleotide bases of the capture oligonucleotide are modified nucleotides. In yet another alternate
35 cmbodiment, at least 5 nucleotide bases of the capture oligenucicotide are modified nucleotides.
The modified nucleotides may be spaced apart within the nucleotide sequence of the capture
oligonucleotide, may be conliguous m the nucleotide sequence of the capiure oligonucleotide, or a
combination of the foregoing. In yet another embodiment, the canture oligomecleotide does nof

contain any modified nueleotides, In certain cases where the GC content of the of the caplure



nucl eic acid sequence that is not conplenentary to a sequence to be
detected. In an alternate enbodinent, the spacer is a carbon based spacer
of 6-15 carbons in length. The capture sequence nay be |ocated at any
conveni ent position on the target RNA nolecule to be detected, In one
enbodi ment, wWheaweaptir e sequence is located toward the Scemdoefrle target
RNA nol ecul e. The 20 position toward the 5 end of the target RNA nnlecule
may be defined such tha t he c quenc tain )

nucl eot i de SFYHHE 't 4P b&t‘mﬁé h“n@‘]{‘)@cutaé)“?ﬁ ey "é“mt““h’ 1ﬁ§1hhtdh at & {FRY’
capture sequeheemmhmaﬁunmEm@wnm@EEMm@amhewﬁhmgnsmmnaneet|des of the t ar get
RNA mol ecul e. In |t erna n capt o ted
at the 3' end of lﬂt 1% ?mboedn?ukl\ﬂie mﬁuouﬁe 5 %1%00 r{tht’ggvaeH@% (ﬁ glﬁlrcllqgt Cifc l%ﬁ@
target RNA wemebmheﬂmaymbemﬁeﬁwnemES%ﬁﬁﬂmhaﬂm@Hmueeppuwehﬁgt%@Q@emeemtw
cont al ns t h%eéuccfm%; alp'?!ﬁ(!rl%’&)é ICIQGOC]Q’B(’DE h.g(l Elt?Cr(‘Qﬁ&e %1]@9'0?9%' cetptgfe cgm&mla@otlde
defined such that "the capture sequence omts one or nore of nost
nucl eot i @es coftaiphat te@t §ot TRy Beelee Comprah@ foetigy pelestide Préwelaw& Fbé capture

ol i gonucl eotsb@dgncWiok hhe Gt RERQPick @ Hehigiedi@ngt h of the capture sequence, as
di scussed above. In yet another alternate enbodi nent, the capture sequence

is |ocated in thEe SHPHE HepBrieotisn nyp fPHsr foRmgat 2 RIRET eiveReg iR alioygterpiicient
det elctl on olau@qambmlueﬂat htﬂ@u&@nﬂfel sPRSr s’@qfh&ﬁt ndt e F@Q{Bltlﬁlﬁltcﬁﬁﬁ)um&mu sequunge
conpl enent ar portion of the nucleoti nce

b ects on SHLBHE FUBRRPhaT ARl AVA SUpRtres PO BEForet aRr I Ohg
enbodlnﬂﬁt,cmhenﬁengtmmmhnmhemdememmbﬁnmmbbgpmme$ebﬂnﬁembshmmmnhﬁwmmxmb4
nucl eoti des. r

ol i gonucl eot Iuéezc 61‘@1&5 (&l%ﬁ(& Lle'lf, i nc%t camg[cm I:chg/ tc% a%gcﬁ ?cc LB W%‘ d%%agé'] ?1 amt EHtCI] engt h
of the capt @meocmtmgdhmwh@ts mxhos bdQd §Bea u‘éﬁe@mrb@e in rﬁhgh débempiurpequence

ol i gonucl eotj.de, Wtegqu 798 Fen? o%ﬁt%n@gtdﬁée?muﬁllo%ah& A4LBe dSKER. ﬁtsom,LNA
nucl eoti des, to enhance dlng specificity and binding efficiency. In one
embodi ment , cabodimeadhe <F3PWLR:SICG@WE@§ Iqsatsbtopprdi thes e @€ the dHed IRNgontleh &ot tide i s

a modi fized pugtRAbiAR.thd B &l & h.erhak RN HBREIBARY bealetih@agkh améﬂiatt@bte@t i de
bases of the detection oligonucleotide are nodified nucleothgg & ¥
ngeretiton

anot her al t &FMECe CWAEdI e nposhpucfegide of herfpigst ot g8l opye asmpt be

WO I2005/ (11.03%&311?&337&&488@95{11@@&%? moﬂc]of51’1LC5|’ h@ﬁlﬁﬂ@lh(ﬁﬂbﬂ dif&heat’é@eﬂ rodh fuokele. In

nucl eoti des cl eoti des mn a

el oot de. B AHRe o Ftal AR B sT RaRRat T eryr e MRS e 1 1
t he nucIeotpdmmsequmcm,3o@uﬁMehﬂeﬁgmmbbnmohmg@mmgHeomhdﬂsmdt&atd@nhpmatlon
gl;ets hﬁOI ggggcgﬁtenge contan%%l(gje % q}?{% z%tcle%{r(% aq dhm%ar&([t Rl\}!b %toggtltlg 81t Ilm@ € Vdﬁt‘ge%rydﬂ Q[t i de
content of wheﬂembehecMeﬂectmomoeeqm@ﬁ@eiﬁgmhi@ﬁkeh@ugﬁﬂWﬂheﬂTﬁﬁ\6@waﬂ0

det ecti on olj ganchent u%ﬁmlswaa éagdeamh%&%pmﬂ%o qﬁ%&tonmwa&@ £ Wivkheebg
sufficient to achi eve e specificity and sensitivit di zat i on.

One end of tiHes@dtberi o astiu ;j’éﬁ&tcti@b’f‘i@dé’b@‘éimé% %swaims»ewwawsts d?Féﬂ"d in the

generator t @idlQadHes ofme 88LPREADRYIQGIAbl e signal . The second detectable
si gnal Ié detectable in the presence of the first detectable signal. The
o]

si nul t afBous det é‘tt“t‘(‘)‘r‘r’otﬁt’hﬁ‘ﬂ’é"’]’fs‘?‘ﬁ%tc‘*“alﬁtt"“s% BHIVHEREE CEBERe SPRASREIRTY to at
required 15w agenehaﬂ“eheamtmsmtcl Muehebetirinéd Gatdasctioh saugicrgnlticsr gett RNA.
The second det.ect t.i cal sl naturﬁeHTH§H§econd

si gnal gen PSS 1o §g§etbc ed dlh? 8}&‘1 %gmglfntc,%t tﬁ]égn% { ﬁe detection lighnfst:

14 nucleotides. In a further embediment, the length of the capture oligonucleatide is 8-12

t he

nucleotides.  In yet another embodiment, the length of the capture oligonucleotide is 10
35 nucleotides, The detection oligonueleotide may contain one or more modified nucleotides, such as
LNA nucleotides, to enhance binding specilicily and binding efficiency. In one embodiment, at
least 1 nucleotide base of the detection oligonucizotide is a modified nucleotide. In an aiternate
embodiment, at feast 24 nocleotide bases of the delection oligonucleotide are modified

nucleotides. In yet ancther alternate embodiment, at least 5 nucleotide bases of the detection
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External controls (standards) may al so be included. The external control is
used to normalize data and cancel out variations introduced by the Lum nex
machi ne and the detection system In one enbodinent, four to five specific
ol i gonucl eotides will be coupled to different substrate nolecules (such as
di fferent colotmeoded m crospheres). The ol i gonucl eoti deseidvhent 8@ cont ai n
t he second si gnal tag or are able to bind the second signal tag as

di scussed, above. A l.i,gonucl vygflu fgg qqged
for di ffgbr ent st and%es&n(,b o&i‘u HRHR ﬁil s?nq[ﬁg%}nqaudgzqgn% 1@9%'111?1% n 1 1:,

biotin I abelieidmpr obethwi dotbothigre uﬁséld e o 1BEB; s linjfiladghto li‘“tﬁ UiSﬁléfUﬁdli@ﬂf‘Wﬂh

and for qll;?es dﬂi@l%iﬂ funml to, aTEl? t llg%ﬁrlogé) ﬂﬂgsr 1%%&%@%11(! \%eﬁnﬁée‘i%llfﬁﬁm@l@@ﬁ Sloangal.d

can be acquire ?) nol ecul es to be detected.
The rel at i veﬂl@@mnlwea@mﬁwdﬁ%tdh@as‘ﬁ%ﬁalﬁl ored 0&@%@1@0%‘% cpqhgnicgpheig (e he

RNAs, can b%s%@%ae&&!ﬂb FhRD! BSULLS A8S6HddbsdolheleNBe E)&almk@&ub@l amlahuw
that the method disclosed i's a ver efficient tool 1|~Pget ec I@f

smal |t alfetscrrge Twifiae (it B gl ’h%‘“ gedtrs hra ac%?ﬂi *‘ﬁ‘égouﬁ Vitls c‘id?

hi gh t hr oughpitpcded 86 tdr e tpbaldi@tsd Witahedi Rpri@nigmes thehylr sighaarinlly, digital
specificity and  sensi ti vi appropri ate

nucl eot | de th.th
dosign of 1§ HECLHLC B AT AR B TR i 0% 9 uE S B tebolFoaha s’ 17
ol i gonucl eot i desApllsrbllblhucpdoancblarrggmstM\aatmﬂ ectit deteatian rigérodt dbing dypenofgniernal

, of
te )a(.IE)g(I;)It rrEer\llA %A% 86}01|11a§ oo%t‘xadrlls LB ey S"t m B%y&g Satgr](ng@g g] &19 al’ AHSQI&IRB %0& oI i dﬁ‘h‘lmﬁ& 0

present et ectest@atomet ivodalide sof ogeghid éﬂiwgedla@mﬂel ROG eveleat %‘PJ@“ diggionis e
than routi n%u)éh s 6 i c[l(q he L R R, @{emﬁﬁmaﬁ) an@ Y¥orRQr AN 0o fiodsQhlaudiVy iofe

required for a nu exed analysi's. Furthernore, the present detection
met hod di sclsasile hwﬂmaapxem@pé"@ﬁ fiisenal ol manks lqeiid ihaims die daragerisie fl{hof

the use of npdifinediQligRAuc! 8ok desaand:, klie%brﬁai&hﬁﬁﬂ? i scisZRNIAO Both 58
format. The present detection nethod di scl osed

requires no 2haBEF YA GFe Wi gERUEPESE d%al‘éﬁm"s”a%f\ émﬁ‘d&ﬁ%o{f‘lﬂ%m é%dgﬁ!fé%%oéls
no ampl ifo catiboncedideheit @r;gqimeam 0 kit esatroRidl ﬂmaambammmm &t edze RNats
pr ev

| Ipf. '[Gl/gn? IS n é-nt]o lﬁ?)%%@gl:l%#?% “’%‘&BBP*é‘E‘g‘E"eLﬁE the {d‘ba bOl’l‘tI‘O-l 13 th l%éhetoenr% aoxﬁ ar Ld
refer to a cofirse mgct aw; onby &treledathe aghndmingy & |nwg:ﬁad ¢@ npb«u tig dgiection of tho

phar maceut | Cra% ng‘i tsq S n%iw‘ere:l et l)}ﬁ%p%ﬂlg%olxgmtckgl éohﬁol%géc%c l%fadseb f# e'leptl,t‘ﬁﬁxl by

synpt om of a st at e vent reduce a
clinical namlpcfr%stﬂatlhcowmbﬁl Ctiheptdms:'éatsv@blscﬂalpfespmlﬁ%%dietllﬂélﬁﬂl OS(*}E’:‘H" sulSHEY 8heY ng

and suppfsesgj (5]9% Lﬂ]?(%g] ell th Lpﬁu &%QE&EI@ ok ;gbnpﬁeo't'ﬁ&ft&’ be re%@thhﬁ\ﬁl?dj s

"treatment", ing" as used herein refers a course of

action (such asl*}st@ﬂ’@ln‘f@tf@lﬁ|(Pig“dﬁ1d€’bﬁ*ﬁbu% b Dhdrheideursies’ OB 08I ToM)

initiated abbglitdgPRSElan@fi of Gk nmn@%nod%m&@ﬁ@ Deflm@.cvdhl&@@lﬁeeanattm &:t@fion
condition so as to elimnate or. reduce a

? ni cal gi%at Iuoﬂ to pnem
di sease st at®' @t o PROA™EGU Mt X PTG ‘hé’é‘@f"?fb]’ﬁo é‘ XBEBY Gr&'ef 4° g
useful . The stigfi " ixdﬂcg[il@ﬁdsuaf at HERLIYEBS10:- c@SthS}&ﬁbshl&lﬁB} n I}hefoeg(mutleotdccj eidgment
made by car e i ver (i at i ent ?? f ).

> gual tag flvlvcll 8 Shsl (fﬁtlo [Heleni .
treat rren@. TH‘P n Ry SereRhe ey ‘g ‘m‘;{blﬁ B%{ééocfmgletﬂ%m%{lrd ety 6t Factors that are in
t he real m ofsmaunicareagi aligrvsiceiiperill bs aldedint diffabt Sltcm@dltlﬂjésl tt\h@p kri@ivﬁi@@lgré 4 hat
the (StdA), 0.1 fmol of biotin labeled probe will be used; for StdB, 1 finol; for StdC, 10 fmol: and for

StdD, 100 fmol. The mean fluorescent intensity of each standard can be acquired, along with all the
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35 target RNAg, can be measurad,
The results deseribed in the Examples below show that the method disclosed 1s a very
cfficient tool for the detection of small target RNA molecules, The methoed described combines the
use of a high thronghput detection platform with the ephanced hybridization specifieity and

sensitivity of modified nucleotides, With the appropriste design of the capture and detection
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EXAMPLES  Ex t h of
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this exanpl éxdse bagarmpiedives de aslldour7b, Let 7c, and Let 7g (the sequence of
each m RNA bgryshiewn in Table 1 along with rel evant SEQ ID NCS.). The
Let-7a, Let-7b, Let 7c, and Let-7g 10 ni RNAs belong to a conserved m RNA
famly dnd the B n (e ot MEEELGH t HEVEI, o ARICERUREAC K SuIPr RN ar SUBHS erardd.
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AL). The se%%éﬁgn Ib?“?ﬁ%%ﬁ?%mgﬁﬁgég?% Ft% @Bonucleotides used for each
m RNA &P e al soTyk veens itreafiabl’e"ieatdlaahrewsivizh as ﬁleehaeﬁh rSEQa [cBurNGE. acildndsuch
capital letter r t di

R
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Cl2 linker), a nucleotide sequence (such as, but not limted to,

aacgegtata and taggEyt e sﬁ@avwnﬁd@s uS@hhesﬁ*fam@sj o pldgmeb ABilnkt # Hedfert he

foregoi rgy. that qQﬂ@erE i’dﬁ@ﬁusr&?ﬂﬁll betn@ﬁ ffehn BREnGL 2nls M%%& BERAMESREH b variety of
uences dISC| in the

conbi nati o nuc eot i de

sent ence. ?fﬁ%‘“ﬁrﬁ@a AR B shee ﬂ&aspfewlém i hU&IP%tﬂiwd@%(‘Y%ﬁ%P@t the
sequence anditthée idetredt bonl, o thgenikclreotidiendet eatchigblc 6aR P teduobad.of The
Tins for the, % pres were selected to be substantially equival ent through
t he use of %’conputer program avail abl e from Exi gon (DemnarKk).

Col or - coded m cibsighedegnosmg es wut bhrais eders foor imidoumi mede Gor @eorgatt b a(pAusti n,

EX%D . lcir'SZ()é hihgs ?ﬁ%@ﬂl} %iseaé‘g' 6 &)?I i‘i(lflll. Gl ljl&(%ﬁl@l“%é glgﬁel lgﬁé% o"‘ﬁaﬂﬁu-ﬁ% %k gint%g AhQ are in
y the realm of a caregiver's bxpf.,l‘h.‘;() and may include the use of the methods disclosed herein.

The term "in need of prevention" as used herein refers to a judgment made by a caregiver
that a patient requires or will benefit from prevention. This judgment is made based on a variety of
factors that are in the realm of a caregiver's expertise, but that includes the knowledge that the

35 patient will be ill or may become ill, a3 the result of a condition that is preventable by a method or
compound of the disclosure,

The term "individual”, “subject” or "patienl” as used herein refers to any animal, including
mammals, such as mice, rats, other rodents, rabbits, dogs, cats, swing, catile, sheep, horses, or

primates, and humans. The term may specify male or fermale or both, or exclude male or fainale.



desired target m RNAs and the detection oligonucleotides were designed to
hybridize to the 5° end of the desired target m RNAs. In this exanple, the
detection oligonucleotides were |abeled with a 30 biotin tag at their 3
end to allowinteraction with the second detectabl e signal (which was

conj ugat ed @ awsidsept avi din group). Furthernore, a Cl2 ddmlsersssgurence was
added to the 5 end of each capture olsi gonucleotide to allow for coupling
of the detection oligonucleotides toLRJl%il,ﬁ crospheres The first detectable
signal ). "The capture oligonucl eotides were coupl ed to the mcrospheres

usi ng t he nemafhidt Detestiog of pethoivemdeld mrguleol . as descri bed below in the
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for 2mnutes(room enp e l'et the detection co
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conpl ex 15 for nut e t 52C i ndi ng.,of the strept
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of the incubaikeea; dikdosad Xtrurtée waisvinesackentenca. LTiw rpeedml@b Tipl &tsf ohem caflue:
entire detectjon. reaction as described.c C

di scussed égéo\%g(jlg(}?ﬁgg%%ﬁ%i%?qiugnr%g al!églger ?%%gmgglﬁ“ 91([318 L& 9 ctéc 01?% ng}“pg}egﬁ%ds how
the specifi die ymarfidr Serminpicyist yerofscledial ol IRNAbgattielbt p@ﬂ\’f‘llﬁ!?t Rodietitectsesed.

20 The o0l UBRSodd EARCS.2ite BEANSSERIDIARIPALLICULRE £3REHES ADdydeleat | on
ol i gonucl eot | dp é) reaction mxture to detect a speci f| c target
RNA (i ndi caf@e Ia@mLCétC-OVI%ﬁ}iaUEIéEAuFb“ T¥et-7c and Let- 7g). The rows in Tables

2-5 indicates thg ti%@@)@lhlﬁ)lbcthtﬁ 84884 o R cadded vl dehighdearivtitne fé‘twfﬁl’sﬁ{ cﬁﬁ]lﬁ:
t he concentration of the target R &geach r ow represen S

a
detection r @5EET P M wdfigelitaion 15%’&&‘!1"‘@51)‘%%&“%8‘ get, ‘éﬂl o HletEha
ol i gonuol eotf ge dasndd taRet ﬁlm/héﬁthl s NAS, ll&i’c&lcﬁh@vwlmbmm%u%abdcﬁ léheleﬂfhethr'ow
i ndi cated as, ates no. syn tic b )
wns _addda BT FoBES 1om b ot vae i Hogk FoBoRePBE Sl RR R Snd
readi ng. Toctigugarll ikzesttepevididatap). Eupﬁnmamfa@é} Nrabisequeficet ire c\@dcg treihe 15 @nd af
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particul ar targe romt
(termed microspheres The fusl d(JL.(,'["leL E:lUndI) The capture ol1g0nuclceudcs were coupled to the

microspheres using the manufacturer’s recommended protocol as described below in the Methods.
35 The detection methodology usced in this example is as follows. Sample RNA, In this
example the synthetically produced Let-7a, Let=7h, Let-7¢ and Let-7g miRNAs, is added to 1X
TMAC buffer (3M TMAC, 0.1% Sarkosyl, 50mM Tris-HCL pH 8.0, 4mM EDTA pH 8.0% at
vatious concenfrations as indicated in the tables below. To this reaction tube was added capture

oligonuclentides coupled to Lumisex microspheres and deteciion oligonucleotides for each miRNA



a "normalization ratio"). Those signals greater than 35% of the total
signal are highlighted. 30 In the results shown in Table 2, Let-7a, Let-7b,
Let-7c and Let-7g synthetic m RNAs were added at 100, 80, 60, and 40 finol
each. The detection oligonucleotides were each added at a concentration of
10 prol . I nWonNg3 20358 100 finol of Let-7a, Let-7b, Let- 7;1/iandshet+7g
synthetic m RNAs were added; rows 6-9]Y 80 fnol of Let-7a, Let-7b, Let-7c,
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ol i gonucl eot th the mRNAs to be detected, In the results shown in
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b et i Cotl R P o g st reion B8 Ve S 8 S B ErET g
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conpared In this experlnen concentratlon O

miRNAs were added; rows 6- 9 80 {mol of Let-7a, Lei-7b, Let-7¢, and Let-7g synthchc miRINAs

were added; rows 10-13, 60 fmol of Let-7a, Let-7b, Let-7Te, and Let-7g synihetic miRNAs were

35 added; and rows 14-17, 40 fmol of Let-7a, Let-7b, Let-7¢, and Let-7g synthetic miRNAs were

added. As can be seen in Table 2, the detection of each miRNA species was very specific, with

60% to 91% of the signal detected in a reaction being from the specilfic target miRNA to be

detected. The negative control/background reactions were minimal as showa in row 1 of Table 2



7h, Let-7c and |. et-7g target m RNAs was 50 finol, the detection

ol i gonucl eoti des were used at a concentration of 10 pnol and a

hybri di zation time of 60 m nutes was used. Table 5 shows the results of
the detection. As can he observed, the repeatability of the detection

met hod is exaeldoentzoswi th an average CV of only 1.7% 35cExanpke!s2+7 nmi RNa
profiling of total RNA fromrat brain,2in this exanple, the ability of the
detect! on, met Nod fls & a8l AL eat Lokt b TS R SEN bpckifo BoRALMA
RNA source was exam ‘h source was a rat_brain.
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the source itigenof |Oreiguics 8¢ m""l‘-‘@‘?éwbf%ﬂlelut@hé’eﬂelcﬁi“t’@“bﬂ1%@&%‘-@@@‘\5@’% 9f B Le'te

m RNA d%eCtLup’ﬂJ ”@ttﬁoigd Lgth% t&lﬁ&%iiiﬁ%@‘uscﬁE@mrc@fm%& VRIS ahb]. UL@dn b®seen in
concentrations 0 and 50 n

respecti vel Wble@ W%ﬁ“é thy dyidipdee §pedorlcriades dél ‘é“eﬁdﬂéﬁ"‘gfpeélﬁc”y and

concentrati Qéhs@iim}lo"l m;,nals%tc@@dﬂ ubfs 51830 nbiftd ﬁiﬂ;lxﬂzz]i.wnt h:ise Rsictdppickiynacly t he
detecti on nethod i s nmaintai mi Cf)hﬁentratlons of 50 ng total RNA
The speci fi APy Be sigid obiaied § 'tffﬁt* SPIBPHEFHO NI ned as can be seen by

conparing the norcrmdm}zab I;@ﬂatﬁ[ﬁlﬁiy@St‘n@lﬂtt&]tzﬂﬁdlcﬂmd-Eallﬁj)ie:SWﬁL@I‘tdeﬁbc iegrplieas

3- fil f
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synt heti ¢ m7BNAs 7was! lex-dgiagd mﬂAESAw«vtmﬁGﬂxrwﬂrﬁhedelwti@rheilgwmd%e\reeﬂ used d‘v d
concentration of 10 pmol and a hybridization time of 60 minutes was used. Table 5 shows the
results of the detection. As can be observed, the repeatability of the detection method is excellent

with an average CV of only 1.7%.

(e8]
L,

Example 2- miRNA profiling of total RNA from rat brain,

In this example, the ability of the detection method disclosed to detect various miRNAs
present in a natural RNA sowrce was examined. In this example, the RNA source was a rat brain,
The detection method used in the experiments deseribed in Example 2 was identical o the method

gsed in Bxample 1, with the exception that the sample RNA was RNA extracted from rat brai by



synthetically produced and the sequence of each m RNA is that shown in
Table 1. The detection nethod used in the experinents described in Exanple
3 was identical to the nethod used in Exanple 1. As above, the colums in
Tabl e 8 represent the particular capture and detection 35 oligonucl eotides
added to thevee®wstiler m xture specific for a given targetCiRNARKGImdiiTat ed as
Let-7a, Let-7b, Let-7c and Let-7g). The rows in Table 8 indicate which the
target m RNARs: %Q:QQQOIBQCS b8 hRAGhHARAN pEHEE AR AheLE OnGaRE 6%& %uﬁ%

whi ch each was ad ed (each row represents arate reaction).
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for each ncRNA or through the use of statistical models {such as but not limited to the model

described in Emmple 6 below).

35 Thig c.\.ample Hllustrates an exampie of a ncRNA signature generated for glioma where the
neRNA is a miRNA. In this example, RNA samples were obtained from a series of glioma cell
lines and a normal ncuronal cell Dine.  RNA exiracted was accomplished using standard
methodology.  The glioma cell lines used were LN-215, LN-340, U343MG, U3I73MG, LN40T,

INAOS, LN464 and USTMG. These cell lines are described in Ishii et al (Brain Pathol. 9:459-479,



WO 2005/ 103298 PCT/ US2005/ 013247 27 5 The present exanpl e denonstrates
that using the ncRNA detection nethods disclosed, ncRNA profiles (in this
case m RNA) can be generated and that the neRNA profiles may be used to
create a neRNA signature for a particular disease or condition (in this
case, glionajokxampde 6- Statistical Methods for ncRNA :Siagmb{unae.amo In
order to utilize the power of the neRNA signatures described herein,
statistical ;,apprea o t [ ene y
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t he hei ght K I r. ) I OX Ase
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gi ven di sease or condition); if
examined in this example,” FIG. 4 ShOWb the da{a p%ct[c,d d& @ fumuon of M¥FI (y axis), while FIG.

he

5 shows the same data plotted using MFI values nonmalized to the MFI value of mir-130a (y axis).

The x axis of both figures represents the miRMA species being detected. As can be seen, mir-141,

mir-143, mir-23b, mir-15b, mir-293, mir-17-p3 and mir-320 showed altered (both mcreased and

30 decreased) expression in essentially all of the glioma cell lines as compared to normal neuronal
sample,

This data suggests that a glioma miRNA signature compriges af least mir-141, mir-23b, mir-

293, mir-17-3p and mir-320. Other miRNA species may be inchided in the breast cancer miRNA

signature as indicated in Tables 11 and 12 and FIGS. 4 and 5. The differences observed in the

35 remaining miRNA species (such as mir-143 and mir-15k) may be due 1o differences in the state of

progression of the breast cancer from which the sample was taken ov due o other moleculay

differences,



| evel is close to the nean of the "abnormal "™ popul ation, then, the subject
is nost |ikely abnormal (characterized as having or sat risk for the

di sease or condition). Therefore, the likelihood ratio indicates the
probability that a given subject is suffering fromor at risk for 15 a

gi ven di seadeC dmwsiggadi ti on based on the |evels of cert ai i TAcRNAOtEECUl es
identified in the subjects profile. Odge advantage of using Gaussi an
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Gaussi an hei®GREE HHEY] i kel i hood ratio is generated as the ratio 35 between
t he G+LAbnorg%T“_ hbngqg lENQE t he individual |ikelihood ratios are WO
2005/ 103298 /'U 5 03 9’5 established,; a conbined risk factor or

probability factor (i |cat ve  of e her an individu suffering from
D i sk #bfgen ALl YR diens B e et PSRy X i g Bt i ke
i ndi vi dual hmkehﬂhm@mmnmtuosLﬁep@mnmm@dwhomxga@mmmlEmmismethﬁmnﬁma
subjects pr ns desc d abov r able 13.
o7 Bebdaf ek, ERE bR SRR TS Pallsde TG 1R by
ncRNA Prof|Pwngmlmeﬁaﬂﬁssmt{ﬁ@@@ahﬂv&nhth@mdemésmhbﬁWMBﬁm&dmrﬂﬂséMmsed may
be used to bgﬁr@f ]501lyongf?$owzé QlcozqroHchbto gteck%he tRllId ht?ontorf%?ethﬁﬂlton QI 0 f%.edl sease
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state or cofdt i ¥ieHas  bEst¥entifi ed. For exanple, mi RNA nol ecul es 15 have
been known to r egidK&heng}fd% heXP @SS kiofthy 1@1{%%1&1%&[@91@@:«; i Ta8 a
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mean, The pl value is used to calculate the Gaussian height of & miRNA level for the
30 normal population, and the u2 value is used to calculate the Gaussian height of a miRNA

level in the abnormal population.



t herapeutic candi dates for drug devel opnent for the treatnent and/or
prevention of the disease or condition. In such a nethod, the ncRNA
signature for a disease or condition is obtained as described above. The
NcRNA nol ecul es that characterize the disease or condition are noted, The
20 identity vob 2delenssaRNA nol ecul es is used to determ ne ihessrmlzecular
targets involved in the nolecular patkways of the disease or condition, In
a specific enbodinment, the ncRNA is a m RNA A conputer program may be

used to conpare the s gnce ne or more NncRNA nol ecules in the ncRNA
si gnat ure tmungerwer £ al ljy~\ay |Pebl QEeuigale rietary databases containing 25
genoni cs i AfF8Ff8Fi én tolid Gee'e ?%’mhlch a ncRNA nol ecul e may

bi nd. Such a tar is t her apeuti c candi date for drug

devel opnent . progra | e of perform ng the conparison may
be used. In s exampt i ~abl e algorithmwas used to carry
out the_conparison (tmrlght et al .;akkpS Biol 2(11): e363) In order to
denonst Pate t he appllcatlon of this nethod, the nornalized data obtai ned
for 30 mr-107, mr-15b and mr-103 as described in Exanple 4 (Tables 9
andl O and FI GS. 112 @ik adbbvd ﬁme%@cdsceEaﬁ&m)in&aée i didatdtbi @dherheigit @R, thavi r - 15b

and mr-103 as conpr|5|n m S ture
sequences 6@”?%é§@‘ﬁ?ﬁﬂ%'ﬁgpéﬂ }ﬁgpgcau%gﬁgé)lsﬂmuan&gpgﬁ%h$%bdatabase
cont ai ni ngwwcmzemg) aei 1dt1§€ﬂh{@>ﬂ&ﬁ11atﬂf or2¥at inomother ivdelnt if fe tnamgfetlswbont ai ni ng
sequences to " I R Rl paiAnymber  of
potentﬁ I Pﬁ?ﬁé?gkﬂb?@uMI gﬂ$d0§%Jnﬁﬂ¥ﬁ%%$ ?H}%%nh&mhj 14, 79 “shoul d be
not ed t hat ndal @olshaiasterizepay bavik algiwst dvfase arunditiens: f.herafsets BMEr gets. As
can be see ! ot S R% &H% hdentidd-ed ast aragi dat e
therapeutl(l[:]('\f&39%101:@%1’?0gnl&(i:n}atglﬁtl%aé}mmma gh 1 1eb uﬁfr-fO% é ECh as TAR
DNA- bi ndi ngbror:ox é@lﬁlaﬂtgl)lzed\ﬂ/hﬂliﬂé“gdiiWétr“%rf@"t &p H§eﬂé‘?e ?Oa%lﬂ?’f)ff Y& Candi dat e
}\/Rgr ?:RGUt i ﬁléélf%{)(gieﬁl% In@ﬁ@cesstH@ifL@Bdefty @h@@esgivdm sl‘_ﬂ%t rﬁﬁuﬁ&ﬂigﬁﬁ)m éforislefoanpl e;

- is identif

an m rl- ? it ﬂg OtI¥C pl i Cﬂsibe)dl The V\D
2005/ 105298 ePET /P00 0L oSG Be yERp] 13 é‘é%ﬁ“% SPTAIG &t atilization
of this applQagétaasmyi el d insight into targets involved in the nol ecul ar

mechani sm of th ease condi tion and can di,dat es for
dr ug developnéﬁp a §T '“%%ﬁ#%ﬁ%ﬁogl%gég%@g%é%? Q@ %gshoms
nucl eot i de p&emmwwfof iR, ipdegaidbie spiRNAs Hetelselitained sip etbe |Pv~‘é11<calbt‘ ure and
det ection ol.i t.] ) | Ldasisar e shown
in capital S ‘t%??rﬂ% Conobln(%l\l‘zehho %&X%@ejd%%% tle éaNgfﬁﬁcrt ESNA fﬁ%% If[ése?{lectl on Aigo
~SRQ | RO( 5or-a Bsdasq Bt eongltipn N@ be Kétul’?tesi umqulawa@@ud@ Al a ASTAL acAace
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Probability = (LRtY/(LRt+LRn) 2
where LRE=LRIFLR2GFLRAL. LRuf, and LR=LRIn*LR2Zn*LR3n...LRnn.

Inn order to demonstrate the application of this statistical approach, the normalized

data obtained for mir-130a, mir-107, mir-15b and mir-103 ag deseribed in Example 4 (Table

10) is used. From the normalized data, the means and standard deviation values for the
cancer and normal samples (the populations) are determined. In this example, the standard

30 deviation for the normal samples was set to 0.2000. The Gaussian height values for mir-
107, mir-156, and mir-103 are caleulated for cach of the samnples. First, the mean and
standard deviation values for the normal samples are used to obtain the “normal” Gaussian
heights; then, the mean and standard deviation values [or the breast cancer samples (o
obtamn the “sbnonnal’ Gaussian hoighis., The bkelthood raiio s geperaicd as the ralio

33 beiween the GH-Abnormal and GH-Normal. Once ithe individoal fikelihood ratios are



m R- 103 agcagcauuguacagggcuauga t Cat aGcecctgt acaaTGetget 19-21- mi R 107
agcagcauuguacagggcuauca tgat AGcectgt _ acaatGCtp, & 13-15- m R 122a
uggagugugacaaugguguuugu aCaaaCAccatt gtcaCactcCa 1-3 m R-126
ucguaccgugaguaauaaugc gCaTTatt ACt cacGx acga 28-30 m R-128U
ucacagugaacoyguwirelienic gAaagagaccgg t TcAct GIga 58- 60 miRITZQHIS 013247
cagugcaauguuaaaagggcau atgccCTTttaa catt GCActg | 1-13 m R-141

e e M A RS G g i BB o
ugagaugaagciacufjttag cuea of gated &@&gtgba@d/ctoﬁam&]ma d’BtEmﬁBcd bniaRitldHhng the
uagcagcacaucau Ta Ccat

uagcageacou AR A aE L AR L e s Py M P P e
acugcagugag:g@ciacwgtsmatwﬁl\agivg@@@homaﬁﬁamagi 76 78 ntiR17-5p

. ggﬁg;ggﬂ;?%g% _Egg_g&%ﬁ&%&éu% L83k A AAACALLE hgﬁrgﬂc?%%gtm\m ot
uagcagcHtagaaauas dggebed @M&t‘fﬁ@ @ﬁf@tlolgrmmﬁﬁ@d'ﬁdﬂ&tgnﬁl be pieprioligeify potential drug
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aggauuaccac®y t dediseasy gRIRAT SRR ™ay- bFZ‘de‘W?é' YL ERRgal RNA mo o

t aauccaggaaggtun agel alegllgy g@x&:ﬁvﬁ@?ﬂ o cithr GdoradiigRmBREA for a protein and/or
agugCCgcaga Ur.r aguge a acaCT ct 5, mR299
ootuuaceg e RaRa AR PR froaE S e o ReEs el PR sl ) provide nove
cuageac cauchgmadiscgglidetad@oyi davEagnant Gy tlECteaindGt A8/or pieReBi20 of the discase or
aaaagcuggg ggéc ot ac it

uggaa- aac utﬁggﬁ{g)gugﬁu%ﬁlﬁ *aCA % at %a%%AGbl‘%%ﬁ QC%% 9&3“8%5 ﬁ&ﬁé’ég%%%‘“‘e‘“oac
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m RNAs as the anple. The colums in represent the particul ar

capture an&wlea@leleeftlhws of itkpomkisrebe st F@éltfae}déa % wewﬁe cpBadnFEn thii BeRifels
specific fefir@Agiven m R NA (indicated as 15 Let-7a, Let-7b, Let- 7c and
Let-7g). The rows in Table 2 indicates which m RNA was added t

reaction m xt ure “YRYY REPSEBHREMCMET 1B ACHATHAT PAVEATH ORF PNRRCGAEN ded (each
row repr esentesuled il theldRINX Istiiabre dedoaai dradllyraedtible @Npropdrey segusncasaihy each

capt ur %S an%cx%rentices(i\'&tlmgﬂngr! tlo%)cﬂéilgfltaergétsl lg)%h?c?]gt ncRNA molecule may bind. Such a targetisa

potential therapeutic candidate for drug development. Any program/software capable of

performing the comparison may be used. In this example, a publicly available algorithm was used
to carry out the comparison {Enright et al. PLoS Biol 2(11): ¢363) '
In order to demonstraie the application of this method, the normalized data obtained for
30 mir-107, mir-15b and mir-103 as described in Example 4 (Tables 9 and10 and FIGS. 2 and 3) is
used. Bxample 4 identified mir-107, mir-15b and mir-103 as comprising a miRNA signature for
breast cancer. The sequences of these miRNA molecules were queried against a genomic database
containing nucleic acid sequence information to identify targets containing sequences to which the
identified miRNA molecule might bind. A number of potential targets were identified as listed in
35 Table 14. 1t should be noted that Table 14 is a partial list of candidate therapeutic targets,
As can be scen from Table 14, ceriain proteins are identified as candidate therapeutic
targety for ench of mir 107, mir- 156 and mir-103 {such ae TAR DNA-binding protein 433, while
other profeins are identified as candidate therapentic targets for a subset of these miRNA molecules

(for example, MAP-1A is identified by mir-103 and mir-107, but not by mir15b).  The



the synthetic m RNa are shown in Table 1. WD 2005/103298 PCT/ US2005/ 013247
32 Table 2. Sensitivity and specificity of m RNA detection using xMAP
sanple Let7A Let-78 Let-7C Let-7G Normalization Ratios 1 No Tenplate 116
127 133 75 26% 28% 29% 17% Let-7a 10O ol 17683 920 5013 112 21% 0% 3
Let-7b 1000mwob 2biAk240779 10660 292 4% 63% 32% 1% 4 Letr(houst®@Bfimi? 5654
7088 20955 140 17% 21% 62% 0% 5 Let-7& 100fnol 154 232 100 7109 2% 3% 1%
94% of o 17456 49% 4243 90 78% 2% 199% 0% Let - 7b 30f nD ﬁ 20599
9229 301 3%d a8 Bpecty wilipdion 9f %0‘?’%1‘“’§6@@°@i’é‘%*giﬁb‘é%‘tﬁ‘“i%’é/“ 9665%
0% 9 Let- 71@018&1%&&&915m22f7thﬂ:4&e&2,0363311(3%1}394210/%9&9[5‘3((’ el ednidaicdOf Moy
12836 466 3 87 66 :-76% 3% 21% 0% 11 Let-76 GOfnpbl 612 20336 7821 268 2%
70% 27% 1% ""ﬁp“t“% 7c 60fnol 3860 4914 20693 111 13% 17%, 70% 0% 13
Let-7g 60f nol 216 263 152 5186 4% 5% 3% 89% 14 Let-7a 40fnol 12393 319
2573 90 .81% 2 % 17% 1% 15 Let-7b 40fnol 354 18894 5403 257 1% ..76% 22% 1
% 16 Let-7c 40fnol 2573 3319 19091 90 10% 13% 76%d 0% 17 Let-7g 40f nol
119 147 113 3654 3% 4% 3% '..91% 5 WD 2005/103298 PCT/ US2005/ 013247 33 5
Table 3 further denonstrates the sensitivity and specificity of m RNA
detection reactions using synthetic m RNAs as the RNA sanple. The col unms
and rows of table 3 are as described for Table 2. 1Table 3. Further
dilution of tar ets for sensitivit limt stud |l Samle | Let-7A Let-7131
Let-7a Let-7 Nornmlization Ratios 1 Let-7a 10fnol 8697 288 2011 26 79/ 3%
18% 0% 2 Let-7b 10fnpl 324 12601 4125 22 2% 74/ 24% 0% 1 |of nol 1897
30171107971 51 12% 19%d '69 0% 1 3 L 4 Le L7 10fnpl 148 40~ 66 801 2% ON
0% 989/ 5 Let-7a |fnol 6138 499 1083 1 79" 6% 14% 0% 6 Let-7b |fnol 354
11601 3665 17 2% 4/ 23% 0% 7 Let-7c |fnpl 1055 2144 9887 3 0%



35 33 23 168 2% 2% 19% 95/ 9 Let-7a .Ifnol 994 47 322 48 70%a
1 10 Let-7b .1frmol 109 6516 1407 53 18t% 17% 1% 11 Let-7c .Ilfnol 293 661
3282 45 7% 12 Let-7 .1frmol 41 51 61 151 2% 3% 4% 91/ 13 no tenplate 50.5
49 47 43 27% 26% 25%277 10 Table 4 shows the effect of hybridization tine
on the speciVfoeivsynsarsd sensitivity of the m RNA det ectimnm/veastiians usi ng
synthetic m RNAS as the RNA sanple, 7A}1 78, 7C and 7G represent Let- 7a,
Let-7b, Let-7icanfodShoilGide LEBRRE b MBI mIPGd] RS GERLESEP LafuhEand

hybr' d! zat | Qf@te@[ﬁaﬁ%ﬁgoligﬂ@otic@@!H&Mﬁﬂ QFG 1@?&@‘?&&?&'119@90%@ arc:,r %Q!xfﬁ in20'a wi-lla@-mt@s.“"
Conmparison of different hybridization tinme Samle | Let-7A I Le%-?B Let-7C

8 Let-7 | fnol

| Let-7G NoTMRIRNAaT | ON RafiSschudfle M N TTACARSL AR08 Tictdoy B8 SARIBSY011%
2110 min 7B 291 1 8160 2832 72 3% . 72%i 25 /QSL 3r§f10 m n (5103-51_0&3 A3l 6981
78 11% 16%/|- ~ 1of2%0 lyggagéﬁguaggﬁgdggaéﬁb R ZRWc808Y DO R% 29 gzl 0 min
no 5 tenpl at €12¥0 2B ad@loBifudniRued i 3 1BALP R M MadActh3 2084 63T 75
86% 3% 10%|T %77 T30udik il dBegddushind/ 25ABCR%c2% | B0 TdB% L. BI3KRM M 7Q
835 _1178 10060Qe-7p 7Vg§h@§@d§@‘@ﬂg{’{9@a_@édu M BT vk 29 Fadad o281 #8059 4%|87%
30 mn_no 10 HkEnp af GodbduidddedAdadt 30%2H6:300 L1 [ HanidcrBd M 1100/ 721
197 727 55 [B8URABH IhghadunkdachbloMalica’ 8 [BRAGILLD 25 (bt 81V 17 % 1%
13 60 nin TCui802A 0Py edchblzhodRp OUnBUL, [80%0:tHoccald 6 itk PhcdGa 280 287 256
6753 4% 4%[3%iBII@ | Rldud¥t fhoRadrad8 P! Al  TTRALEY 194ac0fB5t g0 2/ Vo Z 900 T1%
15 WO 2005/ 1032898t PGlA4: LREadtd: 34 D adablcGe SNOMR IR EpEai-abi Tty
of the m RNAngdei®eet] QRud-eaclhi 00545 N SYRETETRE M RAG@Sid e RS sanpl e.
- ... miR-14F - Faacacuguch@hReamgg REPERICAPEHAEY STUGYASEORIE Letr3A Let- 7B
I Let-7C | |LaR-4Z3 NOFRIuedidlct RPuudlzk 0S | ceAtaraGlaly aAaCAcTaCa 34-36
miR-143 | ugagaugaageacuguageuca toaGetaCagtg ctiCaiCTCa 37-39
mik-15b [ uagcageacaucangguunaca tgTaaaCcatGa tgtGeT eta 16-18
mik-16 | yagcagcacguaaauauuggeg cgeCAataTTta cgTgeTgeta 25-27
miR-17-3p | acugcagugagggcacuugu acAagigCoct caCTGeagt 76-78
mil-17-5p | caasagugcuuacagugoagguagy actAccigCact gtaAgCaCttig 22-24
miR-193 | aacuggecuacaaagucceag clGggalCillg tAgeCeaGit 40-42
miR-195 | vagcageacagaaaanugge gcCAatAITCE gtGeTGeTa 49-51
miR-199a | cccagugnucagacuaccuguuc aca(gtaGletg aaCaCtgGg 43-45
miRk-20 uaaagugeuuanagugeagguag ctacCtgCacta taAGcActTTa 55-57
miR-214 | acagcaggcacagacaggeag ctgeCtGtolg tgeClgClgt 67-69
miR-217 | uacugcaucaggaacugacuggau atcecagtCagttc ctGatgCagta 61-63
mik-219 | ugauuguccaaacgcaauucu agAattgCGitt GGaCaATca 64-66
miR-23b | aucacaungecaggpanuaceac gigaTAAlcect gacAAtgtGat 70-72
mil-26a | wucaaguaauccaggavaggeu ageCtaTceotgg aTtACTTGaa 52-54 |
miR-293 | agugccgeagaguuuguagugu acaCTaCaaact cigegGoeact 73-75
mik-299 | ygguuuacegucccacauacau atgtaTatGgg acgGtaaACea 4-6
mik-2% | cuageaccancugaaaucggun aaCogAttCag al'GgltGCl 46-48
miR-320 | aaaagcuggguugagagogcean ttegecCictea accCaGetiltt 79-81
mikR-7b | uggaagacuugugauuuuguu aCAAaalCaCy aGTe(1CCa 179 1
SsSRNA | gepasuaceggpugcuguagpcun | aagcctacageac cCaptattcce 96-98
10
Tabie 2 shows the specificity and sensitivity of miRNA detection reactions using synthetic
miRNAs as the RNA sample. The columns in Table 2 represent the particular capture and
detection cligonucleotide added o the reaction mixture specific for a given miRNA (indicated as
15 Let-7a, Let-7b, Let-7¢ and Let-7g). The rows in Table 2 indicates which miRNA was added to the

reaction mixture and the comceniratton at which each miRNA was added (each row represents an

ndiv
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idual detec
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tion reaction), The sequences of cach capture and detection oligonucleotide and



1 no tenplate 72 69 98 46 25% 24% 35% 16% 2 Let-7a 50fnol 12054 259 2801
41 79.6% 1. 79418.60/,1 0.3% 3 Let-7a 50fnol 11562 268 2628 79 79.5%
1.8%418.1% 0.5% 4 Let-7a 50fnol 12084 289 2695 68 79.8% 1.9%117. 8% 0. 4%
Let-7a CV 0.3%0.6%0.4% 3.5%0.0%0.6%0.2%3.7% 5 Let-7b 50fnpl 113 8543
1128 89 1% &4Yechd ¥ 6 Let-7b 50fnol 150 6367 585 58 Ip¢Y%ustock@tis2ib S50f nol
117 4735 390 78 2% .89% 7% 1% Let-7b O 1.8% 3. 2% 6. 1% 2.3% 3.6% "' 0.2%
2.7% 3. 7% 8 Let-7c 50fnmol 637 958 10667 65 5%8%' 87% 1 % 9 Let-7c

50f nol 585 896 10320 39 5% 8% .;87% 0% 10 Let-7c 50fnol 610 1058 10772 81
nOL30-.~% % 1% Let-7c CV 0.5%0.9%0.2% 3.8% 3.6% 11 Let-7g 50fnol 1 229
124 6224 % 92% 40 169 6175 % | 91 % 13 Let-7g 50fnol 215 214 135 6049 %
91 % Let - 7qTa6N2 $er@iviplan{spy itl@%m@%e%oouswwabj_e_ﬁ_smm the results of

' Baiieysi IiL gty plet A4 NRaieH
][nRNA_ det ecg ptusl fer-t %M&% £ 80, off8inpat brain, or 10 size
ractionate sk e-ReGTHER el R Iy T e Umms ndi cate the

nature of tHECapnEIE AR (HrRTIdar bl |JoMICiadlLdes i | e the rows

i ndi cate the gmgt;sm@;nwf t pisd efg%l EJZ%D;;IA?;% W;ck 921? (ﬁ?fgonrégof tion of the sanple
N & ! %\ S, 2 S ZADL g - -

RNA. Tabl e 6-2ASBAU L L6t ab JRNA-Sabiflie - Lar 2An—£81 - 7B | Let-7C |

Let-7G Nor 7 YA 5 i ﬁ"RﬁEl DS T 9506 T Y920 EF@% TH T 137% At 08783 22% 26% 33% 197%

DIFB7c Bl 286080 Gl 2d8incC  s@o ¥4 ‘5%‘_&8‘14 (%% [16% 23% 59% 2%

ff otal 2937 7

otal 40ng 113 PRUoFpmcD4 1564 360 5 1% L edh@®hb 1863 1933 3961 130

24% 25% 50%-p4kele Pie; ¢ T8H0 yofy 36 —%9« 2306~ 54% 4% 1 7
L4%5 Sokpt - 7a 50f ol 1011111

Lo Let.7p 80fmai [ —612 M| T
Purified 4n912-Leﬂ-7-bJSOf{zlé4 ko 221%141-%‘5355

196 2147 67 13| 82%6l%6!16% & 3l etis2
10 Let - 7c 50#ist7acoge 107599 1 018 | 545735
105 5237 3% Wa Loy, 40t o f | agad K1 jﬁ‘vca?’f

56841 83811 88 2% 91% 6% 1%
,A:_;;ﬂ%l 11"172- -7g 50fnol 178 187
_ 2 V0 g7 204574 70 FAS TS y)%%ll\g \/ 35 5 "Table 7

i | 1 ustrat es [Trer@idtmat O iE NETHPNG otal sRNA sarrpl e of
detection specificity and sensitivity. Total RNA was obtained fromrat
brain and used at the concentrations indicated. The colums indicate the
nature of the capture and detection oligonucleotides.




( Table 7. Assay with total RNA at different concentrations. Sanple |
Let-7A | Let-7B Let-7C | Let-7G Nornmalization Ratios 1 1600 ng 2283 2501
7535 150 18% 20% 60% 1% 2 800ng 893 1708 5013 77 12% 22% 65% 1% 3 400 ng
549 1236 3614 73 10% 23% 66% 1% 4 200 ng 332 765 2253 52 10% 22% 66% 2% 5
100 ng 136 2062B8M3BE 13% 28% 54% 5% 6 50ng 105 188 375<30UsEEX502896 52% 7%
7 No Tenplate 57 74 109 54 19% 25% 37%-18% 10 Tabl e 8 shows the results of

m RNA det‘eCtT QM ’%LJ"§1] HaBqdR %ﬁgt e%){l{ltsg%ﬁlls Mk nﬁmﬁ;{ % i e BSis v mjl Cat ed
in Table 2, y ﬁctfo%NAQilﬁ@iﬂA smﬁ )19‘%} 1@&?1111%53_ Lt fas dgm c% es

in the reac lon mXxture an toncentration o eac
specificity with m xed synthetlc m RNA targets Sanpl e Let 7A Let 73 Let 7C

Let - 7G Nor el igan! AHRRLIRS, b PR IeRPLALR I /fy | 480 63 60 2998 29% 310761

12% 2 Let-Ta_l106ERLII 25 WleiZAB sl UBR L33 LOVE 2 Roithdicliosnkide| /b K :::123
11349 2341 TI7[1%% 22 %okid0 l%Q?W BB 21O Wig% TEZPALHA 5% 8% 877
0% 5 Let- 74 HL&07H 10kl 52601038 295002289 B8V a %l 2K/9% R 6 Let-7a: b
10: 5f nol 1266%Lo6lx 10688 1m$9?‘ Sy 1079R960) T 02%[1 19% ¢89% a-®|5: 10f nol 8598
11422 2616 e\Rg ’Eﬁ%@ 110ff cum 0%43 11996-33;;3 125611 _BFonm 110%?963;@ 926 10582 68
04 A0 on holiat-fa1fmol L § 4 14 2 AT EERA ol 2c0/4 00
TR R 4T 5405 114 Mo 1 Ny R 10 T T S
RO '&w%ﬁm;?mssnu 9 ”.‘”:34%:’80/9”,1‘&0/“75“" BPrs
534 11650 119Gl 2 aBT0T AP L T 185, bt o 12010 9012 83
194, : 5690 [ZHVelFA  1Esol €l -9da] C a-mgg; Yool 30 0 42% 5670% 15
WO 2005/ 103298 L8GH U005/ 08246561636 207 T gl MVEMBPD 170 JU%U N b m
11iLet-7¢ . 1fmol 2931 661 3282 45 7% 15%:-77% 1%
12]Let-7g_1fmol 2151 61l 512l 2% 3% 4% 91%
13/ no template 50.51 401 471 43| 27% 26% 25% 23%

10 Table 4 shows the effect of hiybridization time on the specificity and sensitivity of the miRNA
detection reactions using synthetic miRNAs as the RNA sample, 7A, 7B, 7C and 7G represent Let-
7a, Let-7b, Lei-7c and Let-7g, respectively. The times represent the hybridization times. The
columns are as described for Table 2.

"Table 4. Comparison of different hybridization time |

Sample  {tet-7Allet-7B |Let-7CILet-7G]  Nommalization Ratios
T[10 min 7A 4851 220 879 74l 4% 16%: 1%
2|10 min 7B 291] 8160) 2832 72] 3%} 72%| 25% 1%
3110 min 7C 10431 1631| 6981 78] 11%] 16%:72%; 1%
A110min 7G 285 266 260{ 3739 6% 6% 6% .82%

10 min no
5| template 319 246 280 671 38%]| 27%) 31%| 7%
630 min 7A 5463 202 631 75§.86%] 3%| 10%] 1%
7130 min 713 234111527 | 2548 83 2% ::B0%| 18%]| 1%
830 min 7C 835| 1178] 10060 760 T%| 10%| 83%] 1%
930 min7G 251 291 244 5281 4%1  8%]| 4% 87%

30 minno

101  template 252 242 247 a0l 30%| 28%1] 30%[ 11%

11160 min 7A 7215 197 727 551 88%)  2%j 9% 1%

12160 min 78 1801 12115] 2570 107 1% 81%3 17%) 1%

13{B0 min 7C 789 1069] 11742 78] B%| 8% 86%] 1%

14160 min 7G 280 277 256| 6753 4%| 4% 3% B9%
60 min no

15]  template 175 139 152 56§ 34%| 27%] 29%| 11%

15
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Tel7b GV T 8% B2% B.1%] 2.3%] 5.6%] 0.0%] 2.7%] 3.7%
8]Let-7c BORmol | 6371 958] 10667 851 5%] 0% 87%| 1%
9lLet-7c 60fmol | 585] 696 10320 390 5% 8% 87%| 0%
10]Let-7c 50fmol | 610] 1058] 10772 81| 5%| 8% . 86%] 1%
let.7c CV 0E%] 0.0%] 0.2% 3.6%] 0.3%] 0.6%] 0.1%] 3.6%
T1 Let-7g B0imol | 103] . 220] _124] 6224] 3%| 3%|  2%] 92%
T2|Let-7g 50fmol | 191] 240] 160| 6175] 3%| 4%| 2% 91%
T3|Let-7g 50fmol | 215| 214] 135] 6049 3% 3% 2% 91%
TG OV 1 0.7%] 0.7%] 1.9%] 0.2%) 0.0%] 0.56%] 1.6%] 0.0%

Table 6 shows the results of miRNA detection using either total RNA extracted from rat brain, or

10 size fractionated total RNA obtained from rat brain. The columns indicate the nature of the capture
and detection oligonucleotides, while the rows indicate the natare of the sample RNA and the
concentration of the sample RNA.

[ Table 6. Assay with total RNA ~
l Sample [Let-7A [Let-7B {Let-7C | Let-7G Normalization Ratios |

[T1]NG Template | 73 84] 108 63| 2201 26%]| 33%| 19%|
21 Total 4ug 4345 20371 76081 Br2] 28%! 19%| 50%| 2%
3\ Total 400ng 662| 0451 2384 77| 6% 23%| 59%!| 2%
4| Total 40ng 1131 204 374 74 15%] 30%| 51%| 3%
T E{Purified 400ng | 18631 19331 3061] 130] 24%] 25%| 50%] 2%
& Purified 40ng 17| 253]| 602 A3|T19%] 23%| BA%| 4%
71 Purified 4ng T 23T 17 67 20%]| 26%| 36%] 14%
§[Let-7a b0fmol | 10860 | 196] 2147 67] 82%1  1%] 16%] 1%
9|Let-7h 50tmal 99| 5647] 381 881 2% 91%] 6% 1%
101 Let-7¢ 50fmoi 608| 1075] 11694 56| 5%| 8%)| 86%| 0%
11| Let-7g BOfmol 178 18717  105| 5237| 3%] 3%| 2% 92%
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~.mLOth mmsuz\My TMaN{?NAMa%Mnﬂ IMJ]M&H} ‘lt\Iln‘[a\l used at tlie cencgnt L10151n ated X The O
0) 0)) 0 m coth\(mdtégtc@wcﬁa@%fqaec, g.ut@ all(pdEQquIOHVy %1%160&1@ m n I~
VN(0OI10O NDOOMMN) l\i \Y; Omd 0J
[p'- ~ N Tble~Asfs§th t()tal RNA"atmfferenmoncéﬁr&tuohb~’ Y~ <O a rn I (
I C I N N J dmpit O OJLN-A W el7d [T@RYE (CHEE N RormdizNiok Ritids- 1 1J | N
7, ~mJ N 1600 ng U @283 501 [T 4635 1’5’@‘, e | Sa% N a0 ‘q% I~
VI O WO 20057 TH3Z29B0Hig 7 US20887 O L38& Y 532 [F T Voo, O MeM 56 Q07 in N M
h N MO (O NI 3]0 620dhgO 1 [N BEgW i23e| T6ea 1D NN W4 { P2 Nebk | Pi%¢} C N
Oc~ (DT M|M4|0 QM ng- OF T332 N 1683 (253 520 10%| 22% | 66%] 2%
5 100 ng 136 296 582 551 13% | 28% | 54% 5%
8 50 ng 105 188 378 b0} 18% | 26% | 52% 7%
{ 7{ No Template 57 74 109 bd] 18% | 25% | 37%! 18%

1G

Table 8 shows the results of miRNA detection using mixed synthetic miRNAs. The columns are as
indicated in Table 2. The rows indicate the nature of the synthetic miRNA molecules in the
reaction mixture and the concentration of each.

{ Table 8. Assay specificity with mixed synthetic mikNA targets B ' !

Sample Let-7A| Let-78 | Let-7C | Let-7G Normalization Ratios
11 No 1emplate 148]  148| 103 60 29%| 29%| 21%] 12%
2| Let-7a 10fmol 12501 ] 278] 10341 133) 90%! 2%| 7%] 1%
3[Let-7b 10fmol 123] 171349 2341 71l 1% 82%] 17%] 1%
4|Let-7¢ 10fmol 683 1057 | 12042 64 5%] B8%)| 87%)] 0%
5[Let-7ab 10:10fmol | 12665 11235] 2500 301 48%] - 42%] 9%] 0%
6llet-7a:b 10:5fmal | 126651 9021] 1688| 100f 54%]. 88%]1 7% 0%
7[Let-7a:b 65:10fmol | 8598 11422 | 2616 68| 38%] 50%] 12%1 0%
8[Lot-7a:c 10:10fmol | 13585 926 10560 68[.54%] 4%[-42%] 0%
9|Let-7aic 10:5fmol | 13463 | 475| 7608 671 62%] 2% 35%] 0%
10| Let-7a:c 5:10imol 90301 916] 10334 71| 44%]) 5% 51%1 0%
11 Let-7b:c 10:10tmol 5241 116501 11804 77] 2% -48%| 49%] 0%
12| Let-7b:c 10.5imol 3201 12010| 6012 83  1%[.56%] .42%( 0%
13| Let-7b:c 5.10fmol 427| 8779] 11670 67| 2% 42%] 56%] 0%

15
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c. contacting said sanple with a second oligonucleotide to bind for each of
said target RNA to be detected under conditions appropriate to forma
conpl ex between said second oligonucleotides and said target neRNAs, said
second ol i gonucl eotide conprising a second 20 signal generator to generate
a second detest@bh@gi gnal and each of said second ol iganughesisigdes having
a second Tm for binding each of said target ncRNAs that is substantially

t he sane;, aQq 8 determ ning the presence of said plurality of target ncRNA
in said sanpl'd B?’neasuring the first and second detectable signals. 25 2.
The net hod dewtahnmm,mhere said ncRNA is a mRNA. 3. The nethod of claim1
where said fjirsf, ﬁ&ﬁ%{]@lp ﬁ‘mlﬂn RRlcb i bf 'kﬁlb\(?ﬂ% of A gﬂ%@el%ﬁ]&ﬁﬂ did hEbd
ollgonucleotldes t istrnct nc ald Idralit y of target
ncRNAs. 4. Thecm@@hﬁdfbﬁmmﬁdin1l where said first oligonucleotlde and said

second ol i gonucl eofihide: RKR scugﬂgﬁgm%'smjéctt ane oMshdeonBRim-sai PRravBdrQchc0f claim

1 where said first and second oligonucleotides are added d sequenti al | y. 6.
The net H8d of cl®RAY'E where each of said first Tms and each of said second

Trs are  substiandoh@dilny sidd un§BWith alfirst INGoriEkdAd sibifie k‘@k,mhbfmem@emmheast
one of said first _oli Hﬁcleotlde and sald second ﬁ %%8nuclﬁ tlde
conprises at | edS P SHE hEETS PREURIIPREPIUR Y 198 aLompiey PREFHTA 0¥ cl ai m 7
wher e sai d nodi fdl@ﬁhuﬁld@th’@s)iﬂddadIte&geﬁndmcﬁk@ﬁd)cimblﬁslaﬂliﬁstahgoducl&udéﬁhemplﬁsﬂdgmd of
claim8 where eagc e are

substantial ly t h 1n§1§1&%1 0011361101.[.% Lllﬁ%ﬁgdstg%wo?%ﬁ, quﬁnil a\,\%gacﬁggs%:lﬂ'ugl rst and
second dét ect abl @igsivghaldss iomarifse Tanooptdirgadach «isgi strast ecRNAB 1ROBG5/ 103298
PCT/ US2005/ 0132 wathe nethod of claiml where said first and
second detectabﬁ%mgﬁéﬂgtﬁAﬂmg a fluorescent S|gnal 12. The met hod of
clai m 1 wher e csaiontagting stid sinyivaitiyeseand phgonieecidaio inddpifesiest suih fageet RNA to

m crosphere gengratdftomad! dndihdns Tappqﬁ)tt 'ﬁfétt@-#%l"rﬁ 2 Eéaﬁl}ﬂ@kl betwledn szﬂ_&]@cdﬁﬁt hod Of
claim 12 where said first detectable signal an_optical %nature

The nethod of clo%Euaiectidhetnd s¥afagect F?l’éff\sd%ltdes(:%o&ﬁf)]é&oé‘}‘ﬁﬁ’éfl’le? Caad %%‘F?—Pé{cent

Z i g gal 2;&0 15OI Ehﬁal@@ﬁé&@@i t@fgenghw wrﬁg&)nﬂ\h@écﬁib&&?gﬁiaﬁa&lﬂ gdch of sagn;mmﬂ eot | de is
nucl eotides _In and sai nd. ol i gonucl eot |

nucl eotides in I%‘ﬁ@l‘lﬁ’w‘%%s ]w’rﬁéaﬁ‘é:f)ﬂ%?jmg‘fr%&%ﬁ’iﬂﬁ?@ O\;\/f‘f‘éc:l @reg 1?°§Nll"r‘éttlﬁt d is used

to generate a pmo&mh&ﬂ@Musam&emarget NcCRNAs present in said sanple. 17.

The nethod of cl cmiunm%% p\?&q&% of Sd]%npw c?f 1?%{1 n(YLglgAfu{ sqm B n@@??ﬂo%w?ﬂ S -

18. The nethog 0 I's not siz actloﬁhted to
increase the priopendicomddtedatiiowerisnol ecul ar wei ght RNA species. 19, A

et hod 507 gt @Li0LAG i PlhLe R ndobl Hualikkx, of target ncRNA mol ecul es

al 3. The method of claim 1 where said first detectable signal is different for each of said first
oligonucleotides that binds a distinct neRNA in said plurality of target ncRNAs.
4, The method of claim 1 where said first oligonncleotide and said sccond oligonucleotide are
added simultancousty.
30 5. The method of claim 1 where said first and second oligonucleotides are added sequentially.
6. The method of claim 1 where each of said {irst Tiss and each of said second Tims are
substantially the same,
7. The method of claim 1 where al least one of said {irst oligonucleotide and said second
oligonucleotide comprises at least ane modified nuclectide.
35 8 The method of elaim 7 where said modified nucleotide i8 a locked nucleic acid.
g, The method of claim § where cach of said first Tms and cach of said second Tms are
substantiatly the same.
10, The meihod of claim 1 where said first and sceond detectable signals comprise an optical

signatire,



sanple, said nethod conprising the steps of: a, providing said RNA sanple
froma subject, said sanple containing said plurality of target 20 ncRNAs;
b. contacting said sanple with a first oligonucl eotide specific for each of
said target ncRNAs to be detected under conditions appropriate to forma
conpl ex bet weemosadsdosf i rst ol i gonucl eoti des and sai d t arngets:2ncBNA$; each
of said first oligonucleotides conprising a first signal generator to
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condi ti ons ai)ﬁ riate to forma conplex between said second
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F
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det er m ni ng thesepdnﬁwgmﬁozafudsalsdlzpiubaé@ddlcst1‘yi1@1fgtht ar get NcRNA in sal d sanple
by neasuring, t ct.abl hod of
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(r)lCIR%XQTJCZE? e?he nbcﬁlgoc}%k qull ﬁvﬁi&,re{j CrtnP cfs u Vi d][hIO?nS }g.m anlgltzbieucl Z‘O?I dea;gg

sai d secbhd 1(81 i Q@nmlloel@f ¢leien Tawiere addiéd Srsmmculs teinEo ﬁsquynat@ma 200867103298

PCT/ US2005/ 01324850, 4 oPa Baver 1};&(301&@%%@{ ©84a G l@;@gn 19 where said first and
second ol i gonucl eotl des are added sequenti al 24. The nmethod of claim 19

where each of- shrthpd fog feterpiniag el gEp! é*ﬂlllg’ﬁi{tﬂloﬁ@élﬁﬁé mRylepatleg frgn RNA

substantial ly thgpsanR.medRd ca'hlglsﬁ%tum%pggf claim19 where at | east one of
said first oli onucleotl e_and sai d second oligonucleotide ¢ ri ses
| east one nodi¥i BgviHNE % FNé}e?amlﬂE(‘)ﬁ?’@“?*Hé"t R Y ’Efb‘fonE‘l“aigr?f“?S’l‘\hﬂ@f@ t@a‘f1

nodi fi edzonucl eot ndmrxss a | ocked nucleic acid. 27. The net hod of cI a| m 26
where each of said f | ally

the same. 28, e HEVROUAGTTR BIThT 15 oitep B obeaP T e At Oe ST Bt UAt abl &
signal s conpri setodn dgptticomtler ceidifiveit ppeoprid® (@B ﬁ'hcenmmmowcbemhacbﬂnau m 19 wher e

said first and S&gggaﬁkgﬁéc@%%g]fd‘%a1 ét%@%ﬁﬁq AL ofsdd MQJ&?&%@M@@Q&%{ ising- The

met hod of claim1l ere sai gnal  gener at or m cr osphere, said
m crosphere genéktgiazesaitar W@tmm{ﬂlé‘(ﬁeﬁﬁh‘éb gpghaid cadel safhErshret hod  of

cl ai m 3Qswher e s@jgdnfclchdes HRLQCH BRI, B ORahe S 8k RRLLGALRShORALYT €.

substantially the same;
¢, confacting said sample with a second oligonucleotide to bind for cach of said targel RNA (o
be detected under conditions appropiiate to form a complex between said second
oligonucleotides and said target neRNAs, said second oligonucleotide comprising a second
30 signal generator o generate a second detectable signal and each of said second
oligonucleotides having a second Tin for binding each of said target neRINAs that 18
substantially the same; and
d. defermining the presence of said plurality of target neRNA in said sample by measuring the
first and second detectable gignals.
35 20, The method of claim 19 where said neRNA 13 2 miRNA,
21, The method of claim 19 where said first detectable signal is different for each of said first
oligonucieotides that binds & distinet neRNA 1 said pluradity of target ncRNAS.
22, The method of claim 19 where said Fust oligonucleotide and said sccond cligonucleotide are

added stmultaneously.



32. The nethod of claim 30 where said first detectable signal is a
fluorescent signal. 20 33. The nethod of claim 19 where said first

ol i gonucl eotide is 8-12 nucleotides in length and said second

ol i gonucl eotide is 8-12 nucleotides in length. 34. The nethod of claim1l
where sai d nethodnisosused to generate a profile of said g@ngebosneRNAS
present in said sanple. 35. The nmet hod+of claim 19 where said sanple is
deri ved fgor%a kI‘HCD%{[h(?HFJLEHH O dhL c%%d ande%c{] %%hponuglu}%d w:cad%{esrbc% uﬁl?’llllg RNA
sanpl e is not 'size to e P |

mol ecul ar wetghtThRNAlsdches!® \BI?Au%cln@tsmdhv@ﬁmemelammg s squgrtﬁaﬁfmra& ncRNA
profile for a dgu%@[%ﬁgﬂﬂheg&@dl tion, said method conprising the steps of a,
obtai ning a ncRNA profi froma sarrpl e characterized as having said

di sease or condi kg Bihoddd g Br it Faftiopsel spif G pligoneicddpndraif Bt ng

obt ai ned by thesligﬁinﬁ%‘aﬁd&:fem%h@h5‘91{3&% onBmo@iBb@hRicOfiea NCRNA pr 0f' le froma
sanpl e ch i zed as nornmal to create a second profile said profile
bei ng obt | @if“c“ﬁ]éj FEEAGYS Brercriinpdigd nuglptide 1s p ekt reeriRgcidne or nore
neRNA nol ecu;wes'l hem@@iadt Eluitsis vateaf datifoftshiatirfiTat hAgudnSIT sE@bedorfdi Thgtare profil e
fromsaid secondb ?'”(531?'“35 38. The nethod of claim37 where said neRNA is
a m RNA. 39. The et 01 ai m S7 where said disease is gliom or breast
cancer.  40.28ThEhemediinadf dhincloaitnre3didine nel saind dsiedybécignhls canfriseranoptidd . A
met hod of di agngsi nge a subject with r disease or condition, said nmethod
conprising the eps of 43 a. determning a subject ncRNA profile from
sai d subj%ectz?- bTthmﬁf;vdrOf vlef s vehesuhid dicdt ﬂmwdpmxﬁdbﬂ@eugn@ls arcpdRNeRepsihill e
for said di %@asﬁm%eﬂﬁﬂ%@& gllmol@’whc %lcug ﬁp& B%ﬁﬁu Eong Fsangt }%lﬂg Sqfd%@é&;hgjé
condi tion being determ ned according t airm1 diagnosi ng sard

subj ect with safcacrdingeald Srspicletalisiehdn based on a corrparl son of said

subject 5 @@Mb%e@foﬁlo?clhﬁl 3@@&1@18%%%1 @éa&ir%ble%w&aans%ai gca‘ﬂk@ﬁ\ﬂﬁ@ or
condi tion. claim4l where said NK 43. The

met hod of céé rﬁfmn%méﬁgcigaﬁ?’a W@éﬁ%ﬁﬁfﬁ é@tﬁﬁblﬁﬁs@aﬁs %ﬂl@é@fcn&aﬁ@br " 44. The

met hod afp cl3ai rfﬂhéha%ﬁﬂbﬁdﬁﬁ;l d vsluﬁjsaatﬁlgt SligdniiyaN: is 492 ndsidvrthedicafth serseani ng
t0|dent|fya%ene| ndition, said nethod 10

conprisi ng t he St 53 %’fmc %ﬁ)%d%lﬁfggizﬁft %}m "Ss‘f’gfﬁ%tfure ncRNA profile for said
di sease or ¢éénditenetiod stéldmsivgret sarlenaieRMNAssee@hickee d@dilg odhtdaigedcByAt he
met hod of claim3 etermning a nol ecular target with which one
sai d ncRNAs i dent Z‘Plng%qugm l?gnature neRNA profile interact. 15 46. The
met hod of cPai mhgBeindpeclanild wheRNAd pande it@NAL 47 a hThen svbickiod of ¢l ai m 45

where saisd diSeas gelisd 998 o MieREAARNACRRER s not size fractionated to increase the
proportion of a lower molecular weight RNA species.
37. A method of creating a signature ncRNA profile for a discase or condition, said method
comprising the steps of;
a, obfaining a neRNA profile from a sample characterized as having said disease or condition
30 to create a first profile, said profile being obtained by the methods of claim [9;
b. obtaining a ncRNA profile from a sample characterized as normal to ersate a sceond profile
said profile being obtained by the methods of claim 19; and
¢. identifying one or more neRNA molecules in said first profile that distinguish said first

profile from said second profile.

(S5
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38, The method of claim 37 where said ncRNA is a miRNA.

39, The method of claim 37 where said disease Is glioma or breast cancer.

440, The method of claim 37 where said subject is a human.

41, A method of diagnosing a subject with a discase or condition, said method comprising the

steps ol



48. The nethod of claim45 where said subject is a human. 49. The nethod of
claim45 where said determning step is acconplished with the aid of an

al gorithm 20 50. A nethod for the det ecffon of a target ncRNA, said nethod
conprising the steps of: a. providing a RNA sanple froma subject, said
sanpl e cont ai quten_ . sai d {-@ﬁ%@,ﬁ}\;”c. N .b. contacting said sanple with a first
ol i gonucl eof'i G& TPEE I EH S SAPH Pal g4 R GRhder conditi ons appropri at e
to forma conpigriehiveehiesatkNAiprEle oladigRNughetit fdeaiandesadontidoget
e 5™ St S AAPLE) SOR LB ETRIABA R Lt AP SRR 2
second ol i gondiedneotg shél sipect Withcsafdodisesi ail coatitgpatbaRNAN alpd@arioondidid amgct
appropriate_f arn conpl be n sai.d second,.oligonucl eotide and said
t ar get n%R ?ﬁgéipr %%eggéaﬁgﬁ%ﬁ ’A(jBlr?h—i\({:\éle@’o%aimg‘%elseéfﬁf’bF?'%C%'thoél‘ a second si gnal

gener at or t 42.génercdie ofclsacndederiocAblAgs sihgiidh; and 30 d. determ ning the
presence of ,said target nc i.n said sanple by neasuring the first and
second det eéf'aggglegﬁogﬂ%%f“%lmlehsg%ﬁ‘g eqsggygfo’]@loég%a o0"\Where said first

ol i gonucl eot4.déc biethdd ofcldimrd twheanpldengndt &y ahunsequence on sai d neRNA and has
a first Tin rhinding. sai.d first conpl enentary sequence .and said
Second ol | ghhoer Ry doeb SRt alh s E T TR R B BEHEREE 5 MeuRE fcrua
and 35 Has a secpmihgTha ftgs obi nding to a second conpl enentary sequence, said
first Tm and 4. .second Tm bei substanti,ally the same,. 44 52,

et hod of ol ai 1 SgREF SR ASVEB-THPEL AP Bt e MEAT S andfy oA

ol i gonucl eot i deprofae écingloteaingi imihd meteolis| §aim53; anfhe nmet hod of cl ai m 50 where
said first a _ o] i | i.des. are, added. ,se nti.ally. . 54.  The

e hod of o REGANSCL WARAHEL ROk 0% BhE) AEREOR P SRULTE JF PRI

sai d second 5 olcRYydruclileotdree conpri ses at | east one nodified nucl eoti de.
55. The et LAy 5 %=1 i fi ucleotide is a | ocked

nucl ei ?SaciAgs?qlgéé}.;]et%%wrgea?[ﬁgg%%%é?Egillﬁ%q%@ﬁg&A;'ai d first oligonucleotide

bi nds a fi r&t Teonpheheviaan ¢S5 wheguad decon issdicta nchbidt emderhas a first Tm for
binding to ird. £ ! arl; 2que nd said second

ol i gonucl e04'(5&?'(1:11531L %l&tﬁ(?f]tsoﬁ%ggég%%g%f@ﬁ%&%ﬁ@%@quence on said ncRNA and 10
has a secord- Thawétbed dickdn Ag whereaaid detemdniop ppl Brealivhed ediielnced osmi d fir st
Till and said,;,sggand Till being substantially the same. 57. The nethod of
claim50 where®said first and second detectable signals conprise an optical
si gnat #Pe. %8 A Mthodviet thodetoftioplohi rrEOnaiiiék said aiethoticpsprisindhs seprd:

det ect abl e si gnal.s.: fil i I . The | .claim50
where oaid {1 ot oy anEs RN HRBRIAR suphac SiB0Rote Sep kG ThANIRNAT

gener ati ng sabd dirgingdat eonmbiveh sifigaaligonucleotide specific for said target RNA under

conditions appropriate to form a complex between said first oligonucleotide and said
target ncRNA, said first oligonucleotide comprising a first signal generator to generate
25 a first detectable signal;
¢. contacting said sample with a second oligonucleotide specific for said target RNA
under conditions appropriate to form a complex between said second oligonucleotide
and said target ncRNA, said second oligonucleotide comprising a second signal
generator to generate a second detectable signal; and
30 d. determining the presence of said target ncRNA in said sample by measuring the first
and second detectable signals.
51. The method of claim 50 where said first oligonucleotide binds a first complementary
sequence on said ncRNA and has a first Tm for binding to said first complementary sequence
and said second oligonucleotide binds a second complementary sequence on said ncRNA and
35  hasasecond Tm for binding to a second complementary sequence, said first Tm and said

second Tm being substantially the same,



60. The nmethod of claimb59 where said first detectable signal is an optical
signature. 61. The nethod of claim®60 where said first detectable signal
is a fluorescent signal. 20 62. The nethéd of claim50 where said first
ol i gonucl eotide is 8-12 nucleotides in Iength and said second
ol igonucleotide is 812 nucleotides in |engt 63. The nethod of claim 50
where sai d net Hsdshed ué%lamw eyt éﬂa)'lg?lb*f»icwékdfﬂl gad gepdracn wPEtul es
present in s@md¢ﬁ@nﬂh@nqﬁ4y The net hod of claim50 where said sanple is
derived froma_ hu ject. 25 65. The method of claim50 where said

met hod is used FEMe ]Oﬁﬁf‘f’f**m Whovlat wid s secerq oigonucistidesiee addechsausalbl ai m

50 where saisgl RO ERIBE @aihiSsoNGHerSdt ZRstfon @6t daRNBti@f o diRci-HESQAS Siid f8ond
proportlon g&:a Iomer nol ecul ar wei ght, RNA speC|es 67. The nmethod of claim

50 wher €° saPeRBEReuds somprisesaieastege madified Mgt creating a si gnat ure ncRNA

profile forss Tk a@&aeosaﬂmeswhcmamnﬁdm ;ﬁaatalde%od leBlchadcicenpdi sing: a.
det er m ni ng froma first source, said first source

being char a@&jéﬂ%a @IA @lSHgV’PfceSéldffPSﬁilg%ﬁuefeﬁfdgé?a@éaEf%ffénf&?m%wl tion: b.

det er m ni NgscAuERE ONELiNERNA PHdohi & Brsf TOMDIEREAD Gai8 AL EdnplSAdneh: d)s@q@me sour ce
characterized as being, positive fgr said di sease state or condition, said

first and sBEGAY sco9Bd ALRNPCISHEE PiPds HRFoY OBPEPREEY SELEPE WG 3°FNA it hod

of cl ai 10 19has4Secofd TRABPBAdiNGoSRkEbnl Lb:Shledth§ egRbite e AMOLddl &g and
identifying tho | es that are altered in said second ncRNA

GRNA nol ecu
profile to sk %31&“§?ﬁW§PUngHE@NWB profile for said disease state or
condi tion. $9Thdmeths®sMddnch wekaisadG8st Whieiceorialedc@bIs eiasds &ndige aSopitgast
cancer and said signature ncRNA 5 profile conprises mr-107, mr-1513 and
mr-103. 70°¢"PHE met hod of clai m 69 where said signature ncRNA further

conpri ses 858 H‘Bcﬂsﬁéth&n@f cBfim 50 Mherekdid Fipst akd decd@ deﬁbt&bl&&@nalmré a BddrescBittr - 193,
mr29a, mr- mr-26a, mr20, mrl1l28b, mr217 and mr219. 71. The

met hod Of cﬁ%? | 68 where said disease state is glionma and said signature
M RNA 10 pioofihé @ethodPr iSRS o Mtkrclsdils, firflisignd 3onead6h ilh FrickdspBite, sdid. The net hod

of claim 71 where said sign urther conprises at |east one of
mor- 143, PRI seee % @ﬁﬁ“ﬁﬁ?aggAﬁgﬁé The nethod of claim68 where
sai d profil@. iTse mshod &fmaﬂmagmm& saidgudjdeedatinsineed adbpsal dgnadiragnosi s. 15
74. The nenﬂo rofile s us to |dentlfy candi dat e

I‘ e
t her apeut i &'t ipeg@?t oc?1 (ffrT:lalaalﬁ dv 18:é:vs§%d'tg§jrgﬁl{:ctab le signal 1s a fluorescent signa

20 62. The method of claim S0 where said first oligonucleotide is 8-12 nucleotides in {ength and
said second oligonucleotide is 8-12 nucleotides in length.
63. The method of claim 50 where said method is used to gencrate a profile of said ncRNA
molecules present in said sample.
64. The method of claim 50 where said sample is derived from a human subject.
256 65, The method of claim 50 where said method is used in a multiplex detection reaction,
66. The method of claim 50 where said RNA sample is not size fractionated to increase the
proportion of a lower molecular weight RNA species.
67. The method of claim 50 where said ncRNA is a miRNA.
68. A method for creating a signature ncRNA profile for a disease state or condition, said
30  method comprising:
a. determining a first ncRNA profile from a first source, said first source being
characterized as being free from said discase state or condition;
b. determining a second ncRNA profile from a second source, said second source
characterized as being positive for said disease state or condition, said first and second

35 ncRNA profile being obtained according to the method of claim 19;
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c. comparing said first and second ncRNA profiles and identifying those ncRNA
molecules that are altered in said second ncRNA profile to create a signature ncRNA
profile for said disease state or condition.

69. The method of claim 68 where said disease state is breast cancer and said signature ncRNA
profile comprises mir-107, mir-15B3 and mir-103.

70. The method of claim 69 where said signature ncRNA further comprises at least one of*
mir-17-5p, mir-16, mir-126, mir-141, mir-193, mir29a, mir-195, mir-26a, mir20, mir128b,
mir217 and mir219.

71. The method of claim 68 where said disease state is glioma and said signature miRNA
profile comprises mir-141, mir-23b and mir-17-3p.

72. The method of claim 71 where said signature ncRNA further comprises at least one of: mir-
143, mir-15b, mir-293 and mir-320.

73. The method of claim 68 where said profile is used to diagnose a subject in need of said
diagnosis.

74. The method of claim 68 where said profile is used to identify candidate therapeutic targets

for drug development.



