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WD 2005/ 103298 PCT/ US2005/ 013247 5 METHOD FOR

DETECTI NG ncRNA I nventor: Jian Han, MD., Ph.D.
WEBAOKBRRND The general basis of cancer is theP€DES200$/013247

cell growth control nechanisns and the resulting 10

abnormal proliferation of cells. Traditionally, a

uni versal pVETEOD EﬁR)d)E&ECTEN(EmCRN_LmI ation

of nmutations in the codgﬂg regul atory regi ons of
cel l ul ar genes suckvasto ‘@gHﬂeé\g”bnEhPunDr suppr essor

genes. These nutations |ead to perturbations of

the-normal cellular signaling processes that govern
cel lul ar proliferatlon BA@WEE&@[@ﬂhent Fbmever

tr g‘rf'ﬁree n%ga?] _8%[1)3 d& ﬁc%mécﬁ%/ %@%ﬁﬁ)eﬁ (ﬁ%ﬁa er T e Eg?%aaéld the resulting

abndrial pradifierhtichb oRNA]ls. oTrafl kil rec Rimsrsaln panadhema iy ampegeyesis is the

accu(é{ﬁla?%ﬁ@u?a%gﬁiﬁ e?ﬁgzolggn%g nggugkw Qgggonkllﬂz' %lﬁl(?ar glgnes sﬁl:lm%ncogenes
and tuidoe klipidsig gBNG) These NAtiosIaAd to pettarbetiuns Bmm)e nOHm’IRNAﬂar signaling

SNE TGRS TN T TR RN (N -
reveAleRAAS wall&s OF RBIASGeritd r@h&o&hg RNAb;e(hﬂlgNAE(e&srormeftﬁéd to as functional

Many _ of the ncRNA nol ecu] es | pterac ote
RNAopriRN Do ntdhesh 51uer i YaRRI) © %%N% gWeSzﬁlc 'b et Jimited to,
mlRfms HRFORARA )0 ﬂ@\m M’mnﬁp R A)NEIRINGU (mumafeb@ﬁﬁg RNAI)thRNA (small

cl ass. has been determned to

nuclpa:rpﬁshhﬁhﬁmnﬁb% gy ! B RPN O EPOR N wélp%}ﬁolaawf*) and StRNA (small

teml%kﬁm}x)asf 1 ffiond FSRAE GERNAL AleideRelane afe%ﬁﬂ'b\éﬁ@%@ﬁertﬁﬁed Many
ese MRNAs in a variety of disease states, such

of theaBBIA, molasuiArtcmelavidhirpiein i form ribaruclsoproiean (RR) complexes.
lﬂ%ﬁ%ﬁg 1§ Qme%ﬁéé £ &Er '\%'lﬁér &Bferimﬁ’ig&%‘ﬁg hRBbers! oF tEARA A class. miRNA

nment s m e 19-23 nucleotides in
has [beag tlbterntesk & bb impggas tfer célbart grewth ciévelgsnfmt @n@jhemeostasis and

rese?rﬁg péﬁ%ﬁ% ?Ige 19{‘/0%/&%3’1]1? of’lﬁlgse I?qug i\r&rigtg%f ot s@?s\é 3hfes OJuch as cancer.

arrpin precursor
RfNAst Magsﬂnert mtcleahdq tr@ascapls ec1@981 f@ﬁﬂa%&er m@mn Mequrgopgln certain

im;nﬁ1 Mef%l\g%taé%q%%? halite eohclg‘ €5 180% é%?v égaéga’é%lﬁg%élsts that the Dicer

prot@iheng ﬁ‘@ﬁec[lprotdmstakelnvgeﬂbﬁﬁhe déav@g@ahhs RINA Baipin pregurizutto form the

miR?\Q{ssgﬁu%atg%? e% %}a?g?r:eg ?%lag%gs 2@}] ﬂﬂa 5f’n§ S‘FIPS(‘%%Q <SJL %evelopment 15:

265@559’1(32@012)9Man§5rﬁr}ﬁ~5‘85 Zﬁ@ﬂ,wﬁﬁgtgﬁly(lﬂn@ér@écﬁsdqherﬁbs,,ar@pfd’sent in the

Bi ol 30 12, 735-73 2002; Lee _and ros. Scie
EeNYBS. FETSVHLS: W% 8\:}&1%9% 9@1!%4;?0 C@%ﬁéﬁ@‘%@% ﬁé?ff’f%g la, rats, mice,
and %@maggﬁag&sé&lgt%ta Rty Sﬁe&"e 2@h 853’-‘#58%001893131;36@11@&93'3 al., Curr Biol
I'n some I nstances, the anj ze

12, Gangab. AoILas e SATBORHIES 2Bt e 0B Vgl ¢ ol Gene &

Dev@RpRiBy 6 a%)R728h60Y; Mistie @t b aavA The 8pakes20sPnasRehel @ftances, the
. ﬁl% are diverse. m RNAs are postulated to_ be
miRNAsoire etapized B5the @granze 3soHuSHES, FRIALIBEssPRIe] by Apfervals as short as a
ion, heterochromatin formation, genone
:&Wgéggig%%enent and DNA exci sion (Baulconbe Sci ence .
297Th2 G02s 2EPBsed2PORNAS o divkrsgamiRNA RIQAROSEdvd fonbg &volved in

regul%&%ntoré n'ﬁégzggsit/a?il 3nc{1ﬁ%r§fa?§€rh%%&]£§ﬁ{@ﬁ f&%@aﬁgﬁ] g%ﬁoxﬁé rearrangement,

and NRNAsGisibr (Badlcambtle Beitncg 29T:0002- 4103 2002). dprée raieaans‘t mITRN@S coordinate

e B AT AR SGRIMLAD. BebEAORD 0588 o
eledan’ GERNARNBS? atideAt, toofitus tdevdopinkemial titnimprisst fotrnimg ihheréecebase pairing

al ., Cell 75:843-854, 1993; Wghtnman et al., Cell
75(5):855-62, 1993). A specifjc m RNA in Arabi dopsis
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is known to direct the cleavage of transcripts
encodi ng several putative transcription factors (LIl ave
W@200a11032965ci ence, 297: 2053-2056, 2002). The DrOEURpIH/G13247
bant am gene encodes a m RNA t hat regulates cel
proliferation and the pro-apoptotic gene hid
with eBmentseGioin e 33UTR oftarget \s gg afjepuating thej sjmslatlon (Lee et al,, Cell
75: 8%\/!391@ N6 Wﬂﬁ{aﬂll g t(EE%T I?5’(5' 893 62h§‘§93|71 RNDRcifE ?mRNA in Arabidopsis
nportant ass of regu atory nolecule s grown
is kn@wemdmmt}fewmmwf ghnsoiiph ersiodiak spreend puisve ttrwa%nrélpé factors (Llave
ulat h f
ot el A7 205k 208, 20PY) rhE rERRMIEBRRH Epe BA0KEOTs miRNA dha
regulaes Chelllpmsisfﬁratubn busd themp{aawn’wtlct gend i@ I(HICHECCWH @t hler Cell 113: 25-36,

N

is gr&@ingi nogenesi s and developnent and differentiation of

nuner ou zl er et s
Caftoeh. e gpmamenh RploBe groresizs, Faly"FolgPIy) PpaTins and the
knowlkdge t%a'i@{alﬂy l@f o Iﬁ?’]d%lﬁﬁs Sile@QRlercd ml.lapvaﬁleg'ldf atuash condltlons it is important
t th B ts L
to dpgé)(%glﬁq Ivg ot H%r/rélglr\}g; Ikﬂyclgﬁgg Wllgt tﬁsqeu{qgh{no&nw eﬁégple miRNAs have

receﬂt(ylgf)en n%glgca?e]d in 28R %o ghiRSis IO Wby el dpatenSRRACHi fitrenttiiNGS ndferous cell
shown reduced accunuFatlon in colorectal neopl asi a.

typeg€al in et al (Proc Natl Acad Sci U S A,

99%&&_]& ﬁe C%I%%OI{’IQSU@QN@I” 3 Q%V@t le) BEHOWBE® Fecently that mir-
chronic lynphocytic | eukema (CLL) and deletions in a

155/bisdiNoh ewfresstondsastagplated siapticenilycs shibdrer with uggid hgnphoma. Recent
stud{ E%& %{I‘]%herepgt 4 %gbar erRbs. EEQZ}EBSQW mogg 18 shdB8¥ndt Qﬁ%ﬁic miRNAs

absent
shovdo veduedgascatdation in eoloregiariepplasipf Q@LQ et p]e(ﬁrcppeNgtl Acad Sci U S A,
P& z 9GS bytiS@dtbmia (CLL) and
ol 3Pk, HEDHERLT S Rl AR S5 Bt (L)
deletifazdn rarabgwxyof ¢hr@hdsomBdB ewhioh somting thie soding regipna [ferghe miRNAs miR-

15 ap% myR- 1 & }? gpfr \%ﬁ f?l’atr}ﬁegg mlﬁﬁéﬁ%se en%gll b@en(f,g 90%}4@%52 m a majority

of GlANggthnens Ewwﬁs Herdzyibes atrrd)(,(mlhnﬁweygous)ﬂossrae 1@q14nmnet1tute the most

freqﬁelf'lnggég ggga A es O(g.:].at'l#‘I igloaga s Cr'é\l%lltﬂrg l% sg cg'uefvlff‘ Eﬁ!)rommately

50% ¢¥ahatlie REl1 @%ﬁ;ﬁhﬂﬁlhé{ &n l@&e%ﬂff nifireé mwlgﬂm tayd (ﬂ_@% of prostate cancers,
anal ysis, nmutatign, and expressi on studies

suggesting tgg gwplvag@ o @p@pﬁ mgge 9r YPPIEFsAr 6%1';?'% gt’ tpls g%c[ug dAltltﬁ)ugh several

grou’fbg hhREpeB it A8 @ Lot b amIRRS MeRaim RS lehalEldss dffhe{eﬁ&$gos1ty (LOH)
of the 13914 m RNA R-15 and R-16 |locus is ke gﬁ located i

ana]g@ﬁggqt@jlo@f and) exprepsiarstydigs s o ngpéte%tym(%‘fqnﬁnm ag]y of thg genes ocated in

the &é:fé’]cé'd bRAhaibdeh d%fﬁ@nétlgféa IthRﬁE ofthB1l miRYA RCL5 48 RR16 locus is key
tunor Suppressor. | so possi ble that cancer

for the lﬂenbsrsetzflﬂItL ftlmnth«eae ah@l Wc@ftllndfﬁ ¢l e copwivig math the dlea that a miRNA
ma &H@ such potential exanple of this is the
tTahs oca |8R of MYC into the mi RNA mir-142 loci, 35, _
whilcik alsaps@ibleathata:gg]eegcgﬂd/@s@t frern transdoebgns 2 gpeegens into miRNA loci.

One ucﬁ pgr 1a1l\?a ; ﬂ%r{t% g\fég%ﬁﬁgdgg\ng%%m%g%IRﬁA mir-142 loci,

whliﬂh eali‘dh@ag etgge!;sll\&nBl a:eﬁa]bektmlfo why te styoms ep-trqw@@on of MYC expression

QU85 S5l SR ey SR N AL o

onlym %ﬁ@ec&fdlés Beimreath bf d2nicadt al erdngndESTikslygqudercmstrol of the upstream

'Rlﬂnﬁd Iﬁgq%g(g% ﬁ!}zgnoff’%g%%?}%tulﬁ_%%‘ﬁg r}]?a&r 1}/}1erdlv\z ecg gﬁ]ﬁ:negl iy ’llen%ﬁénces indicates
~20trfi8leotide\Wons2Bia /sd i3 % dnteht &Jﬁaﬁﬁédnﬁ)dﬂﬁéﬁm'él 42 hairpin, which is lost in the

transl ocation (Lagos-Quintanayet al., Curr. Biol.

12: 735-739, 2002). It was suggested that the absence

of this conserved downstream sequence el enent in the

putative mr-142/ MYC fusion prevented the recognition

of the transcript as a m RNA precursor to be properly

processed, and
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therefore may have caused accunul ati on of fusion
transcripts and overexpression of MYC. Thus there are
woreiositgd2e8 avenues for m RNA i nvol venent in di SBEBES2005/013247

states, such as cancer, and the 10 identification of

m RNAs will Iikely help us to understand the
transbwmr(aag@rfzmmam RNAL nerh alpiiok 2 735 1739 h 2003)- ok [eai iggested that the

S e e t:at
sl UL Rl Bt B Bl v s
prevd’n&!deihé rgcogipar b thettiapscriptiame mﬁRbIét preeurssk te, be prpstly grocessed, and
resse

B e e P
therengd rrﬁxnﬁple Bhbmies dcbxamrmg@ dstodvetnteat int Hisease siaRNAsuch| agycapeer, and the

[ or [ ur, o
1dent&'$?a]71(8)r Offrﬁlm o\g'?] l&(an’slt 6%? g.n C,l;bd %%i\}? goog&@gr&fﬂfllRNA mechanisms
in thbiddhiedtichl fhech2@3mb uh&b@]@tﬂgftheediseasegym%p of m RNAs in

ot Samrem f. Glepame o SeRhS Hirdle BTG, 2RI RLS epored the
identiffatibd 6f £6hbEA oF bRIM-E&Prdsted nliRNA @iIse %ﬁpr@isloﬁfbehatmm is conserved in

enbryoni c-specific MmRNAs is _rep essed
ot ey o s b TS e R e s pe o ol

in n 908 shafard MuforhPlevilofNAS anflof RcHid. Nk MstRe, Houbly (Dev Cell.
uripotent cell state 20 and direction of % d

5(2)A5hiaPIC idReliBPsnERED OABERDRFHR XY agai e fpinted mouse

embﬁgl\":f;lgt t)efrrl Es! Qi) YRO St 28 %1% HRfngtsd @cﬁ@aﬂ?trbsftﬂl&éﬁ 1% J¥NASells. The

een associated with inportant biol ogica
reprdssing bf thes e(rﬂprquc/-s/p@m saliyas 1sagprgﬁ§9d wggp the embryonic stem cells beings

to dlgfle{en o gH]t Isﬁ?ge@t@% Cf{;}(‘) @5 tﬁ@ thaBi@ce( FARS)luripotent cell state

unan genone may code
and dmerctlm &NAﬂy m'Ehmaﬂlaﬂl é@/el@pmmntRNA pl ayed in normal tissue

ég}%!{?#glﬁ&? \% ?@g iR} 4sube%n 1d%€bt£eﬁqg Bﬁrﬁ%}ﬁ afd ﬁwhﬁr' of the 1dentF]ﬁed miRNAs

I scoverties Int
haven ARMA dssalidledar witls emqmﬂhm bivlopiket efinttjons héittpd s wbanger.ac. uk). By

blougf];%]la%l@%e ?}%ﬂt&{éﬁ&% trt ga%q %&)r%l? E%oogf gsélt | ltXat%ﬁAgllg/g gﬁ{ﬂa hﬁfnan genome

may Bob®er MIRNELL TS rbles bh ﬁﬁl@]ﬁﬁrlﬂayeéed eﬂrmélfhsstpr dezelopment and cellular

di scl osure pro uch an analyti cal f
funcpnsy e just agin ’\tﬂge € %regr QEGVET 8%/ SLQERES in gﬁjep rrl%fﬁ%tﬁeﬁ are severely
hmd@i%HIB dise 19S8N ahdiRicalebsls.t '!l‘h’mtnﬁélgl daveddppseinsofaf powerful tool to aid

However, the methods of .t resenéﬁqu)[,h ¢ discl
the enl@x: pégleRJéTAnﬁychaﬁ% GuRNAL BorgeRlgs dy t F h& g present disclosure
promglsgklp@n Qf g@dﬁ tdo® f&"Be QhalOdigloN AEBNAKI |"[|helﬁﬂest3ﬁtedlscﬁwshre provides
BRI EF DESCRI PTI ON OF THE FI GURES FI G__1 sho
metlids tdevcribing tegpdetestinm a8d el mEREodTEE" ihe mefhods of the present
ﬁb'ﬁ. BldYe®B6idhs ©ione bPsidmary skill in the
quy g%&ﬁ%% eg%§&?ﬂggggggﬁﬁg%ol|gonucleot|des aréFy
art. coupled to a solid, internally color-coded
m crosphere (which serves as the substrate and
contains the first signal tag). FIG 2 shows the
profiling of sBRIEFOESGRIRAIONQY dEE FHAWRES pai r
tched S | es
FIGO] SRR R A G P ARG B eraent o A IR AR e dduod ofthe
res@ﬁl’tﬁs@[osﬁﬂes Iiut!hls edﬁ)bdm&dt fireonptaresiigorivelestidsjs @rstcouyded togysolid,

SR e 5o B bR o s

FIGdEEIWsQHe p&ﬁllﬁé’l@f deRticd mﬂhl&lAfspéu‘iestﬁtml M@pmlenatblkﬁd symplg$ €386N and

s29305c e and TR SN t hoaAF Bsaflobhiegeg g goeor e
den%écﬁfrmﬁ 25HhQWSubiB&. Oh prlﬂalfﬁgth@fﬁgﬁlel the Nedildﬁhdﬁblﬁe the ¢Fles each miRNA
from RNA obtai ned from nornal, breast tissue and
breast cancer tissue. On top %alf of the figure, the Y
axis indicate the MFI of each m RNA detected; on the
bottom half of the figure, the Y axis shows the
normal i zed MFl readi ngs
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10 for each m RNA detected. The X axis shows the m RNA
species detected. FIG 4 shows the profiling of
w@ei0saore8 m RNA speci es from RNA obt ai ned fr onP@DUSRIDS/013247
neuronal cells and selected glionma cell lines. The Y
axis indicates the MFl of each m RNA detected and th
detecedgrongthé hditomthel aftthe fiewrmAths e ekis sherey st wmalmeéreasimgs for each
C gspeci es from RNA
nnRgé'm%ﬁgge?ronfﬁ%%ﬁ% ﬁ%éﬁg%ﬁ%%ﬁgﬁﬁﬂ AIs and sel ect ed
FIG. @H itowa the plofilinpes sclitiel MIRNA spetiewiom RN A ebiriieil e ppmal breast

s for ach e t ngl .t X .axi
tlssuf, ﬁa‘? %g:g%tscapﬁeé 15595 n to '\@Ialgsotfgﬁet g rg, dtfﬂe %%ﬁ%(t%éﬁe the MFI of eTach
miRIVERCRT] é\he Bottan ha@llf bf ﬁiblfl'gmdsthf: OF axic FINAs Det mormplized 2QF] readings

for cqRhB Vb RE AR SEL e gt e RS aeeb bl ot [y

FIG.US8Rwa SfilindCo fUdRclod eniRINA spécidvolirdrh &NA blbtanlnsd framrrmymal neuronal

cellsgﬁagf?l@%ngg%gg}%(ygﬁ %P%?I\IAEIF rx?s:fg L] O @%@ﬁ 8I¥ F%?h gN.lASc?e%eocted and the

Xax1s5m&9at&l tﬁémMAlspé%MdE@éted an anal ySI s and is used
rimari

t he study of one ar ncBPA ! 0
FIG ativs FodrprpBngrcleetsg RN Byeiss e am L PrBRg frBW)mPga neurona
cellsré‘i'@ #%[Ecé%?l@fﬁq&yeﬂ 1984 and vt hansh&ly @0 RhAiz6® MFIaR&dings for each

probe conplenmentary to the RNA speC|es to
miRNA dtsctsd padithe Syaxhs laélcﬁef’rth@m’éﬁﬁé@@?cé‘d dsteefBe, is used to

hybri di ze to the desired RNA species for specific
detection. This nethod is tine consum ng, |abor

|ntenS|ve and demanBETAILED RESCGRIRTION of total RNA
%gd on, mﬁ&g&ogl zation could only study the

cular ncRNA or a snall nunbers
Offhe mﬂ‘d@renﬂy telies beagafietpbf traditionsl Bpeetionaretiids fie detpgt ncRNAs. The
enough to separat | FARRA tecti
curr f;){ug ﬁ,ldgﬁlbe 8 f guse l{)lA{s g%gsgpﬁlgetﬁ%gg se protection
assa§§) EMieRSe owabmrdneblusa@ égetarft nmmnnamﬁy nkizes 1520 pg of total RNA for

an adk';x ;%I?]C 1}59}8%{ Co 1‘?&%& tﬁeQisni%S Q f%%i)lél 1%%:218(‘8@\}5@ Eﬂle"ﬁtﬁpﬁA (or RNA

enritidd B\xe fHdlidnatiob)lis rdQd smﬂﬁﬂtgeﬂaﬁm'eansfeﬁed ofitoamembrane. Labeled
printed array to_study the ex resa

prot@rg@mpfqntemam OrHh RN spﬁzlles efspte %{aiﬁgggbeled probe, is used to

hybkiG2ER (BEBORY RNUOsPebi8s o Wct&teb@oﬁﬁaisymmd 1©f1nf§lbeﬂsﬁ’1m1ng, labor
nucl eotides in length at 35 final entratloF

intopgveomgssmiads Brea HOnGiceS b eb RN 08 SCRBRY e Hapigieion Yould only
stud\%g e @%9%310& %P Bhd H?rﬂ&ulalfhcm & a %Mﬁ&%@ﬁm ﬁﬂ 186 lemgth of the

probes. The m RNA probes were | abel
mIRMAsrwmmrdmoqgw@ovr@ilderﬁmrét}orby‘\fﬁwu% FIWH?}P%W fd‘@ be striped and
r £t h1E GaGt 0P R mdkiiael MalRE Gifficult to compare
Iew§33§§£dyé?£%ﬁggf%gglreéﬂ@&ten§|3e &%shesefor opti ma
mmﬁ&empmb¢bﬂwemM%&Ws the printed array nethod can

2004 d th
agggév g spe0|?ﬁ% ?QWQ%%EM% Gﬁ#§8§?ﬁ¥§§z“§3pﬁﬁ ) reported the
use P&ITA Lﬁﬂﬁﬂﬁ/aﬁiﬁ 24 7stidys ¢hes expressiop off acRNAG tspepifisplly MJ@A Tri-mer

oli g OIhpl%gEIé |aﬁg|n;/ il '\t&gg 'a.ﬁeﬁfz%d sﬁ“lzdﬂ&%h@éa in length at

finald Qﬁiﬂﬂeﬁ’@tiﬂbﬁ ofONERI weed spettpdenc 8., GmﬁgcemaPlluy (]NEH% membrane. For each
bel ong t he dete n
cxpgmnlly gl RN pras) R Sl S b PRSP IR bl probes vere
1abdBR 8L PPRURED i(QID0ASARMOl SbYETS p&lyﬁudﬂaﬁbﬁﬁﬁ@he The hybndlzatlon reaction
hybri di zati on nmet hod for ncRNA anal ysi s, suc&
usunﬂmu@mply@glgt apmugpﬁﬁtgﬁwe d\faﬁl}es for, op[tlmags ﬁ% While the printed
ekhWsioll # 28tip1d AniRMseat dndeassay, its specificity and
an#g ) %ﬁf%g'proge %?eéared bylln vitro transcryptlon
(1'VT). The probe carries a 10 nucl eoti de sequence at

its 5'end that is not conplenentary to the m RNA
sequence and is cl eavabl e
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by RNases. After incubation at 42C for 15 hours,
reactions were treated with RNases A and Ti for at
wo e@stioRM® mn at 37C. Protected fragments wer ePCT/US2005/013247
recovered by precipitation and analyzed on a
denat uring pol yacryl am de gel. The so] ufion
sensifiyiy figilbmiter &p sARRPIE HEFPPRLY PE(?‘%‘?é%be etficieney, dytridifatigp, and washes.

Beca&?e M&BMA@g}ﬁr@ﬁ&eqﬁhﬁ)ﬁgoﬁg NSvEd Rehehctsd eﬂfecﬁiﬂ)}t ﬁHose belong to

wever, it still requires the preparation
the sarad fastibrbi defeqtion spreifisity oA Reng the PriadBTARY i ﬁeéfﬁr%lgﬁmwd

TRIRNSe %)J:E)@éctlgﬁj la%?lay Iﬁe Q@lﬂfﬂryﬁds&g hyRRIAA6E ¥edBhdBr SOUSA analysis,

be run since eac cou differentiate only m RNAs
suchafs nafiRiNAe mmiusms(mmam]mbn coth)- de thi® methody miRhlys Wistehdsdested with a 29
0 J ).Ofhe prob 10
e
nuclasideé begyerrce qtmtsrféeﬂdathains nah t:efnslﬁmentmydo themERdGssawinagjand is cleavable
by Rﬁg%%@%ﬁneﬁyﬁt}on & %%?dtlgro ?§haou\r/se e{??tpoﬁll '\J&lzge] t?JateervﬂQleﬁ\lases A and T1 for
at legdt BOtHiARNOTES iBotecxd ﬁﬁl@helﬁs \nmhbcmgexsd dyprecipitagign find analyzed on a

denagﬂ'glgsu{ygcrgflp Eﬁd’e{ geﬁ]ﬂg gll h}é)aldizﬁ f Ortgg% }SInILOIt t atsar\rx{c?re sensitive than

NortH&h Qﬂ(ﬂcantdé&cf\iﬁ]?m%fr&ﬂﬂﬁg bbtbdal RIN&X IHowiet-adlitistill tdqeires the preparation

sis__of multip si mul t ane
of rﬁ%laé‘?l%d Ayt é’Eﬁbte%oanFlo Fheefi??fl%"gs 6 PO g g aW&pE denaturing
poly 2RARRPY¥]s B6 Baf dilReda e%ﬁd:dﬁld"dhff%reﬂt‘iﬂte 6129 HiRNAL bﬁdlffaﬂaﬁtr sizes.
ensi ve steps described abqve, such as

s commosly A mefhedefisprted 28avhAre SHPI%5E P%%‘ﬁﬁ?“é? 8 of Himitations.
Eaclf@ieﬁlg Q%Erthodg 1% BESH ikdeRbye 54‘@6%‘39@ Sabee akdnkive Qndiﬁﬁl\éfbonsummg steps

e sensitivity to detect smal| quantities of
suchnasRiddioattiye alhbe}zma of Popes.crvarmigauAyPadizaioni Aegiurige gt gleptrophoresis,

exteﬁsa%I Yidhi 5 ﬁﬂﬁg hife$ exp%ls fehind im3§ afgﬁthl‘i/daﬁé(n f# quantitative analysis.

orato ve to a | ocat e Si gnl I cant resources
Furth@mosanqbbxgthNAe prietpd araayi methodathe metkods dgigribed 4rp liptitgd in the analysis

of mglg{ plen ﬁé\g{ésﬁ%l:ah&gul%%&q\ ggaggagég?] E\%gg)t (sjﬁel{ég C&Cﬁﬁ@smon profiling analysis.

The @xpy éssiilmd hafenRIWbl IE)}DEQU-ES thg $abayingemsiive stepsadesasibsdabrye.ouch as probe

| RNA. F h bed ab d
man{'}%tﬁ%éeﬁ’ﬁng 8 I aﬁyaiylsfe ar ?gsrﬁgplé%gds?’%gggédecsfl 2I ? ;e -

r egaddetbnt ﬂledhétﬁcﬁrsehﬁdmambaﬂmtmnhdz bmlsﬂtwgﬁ twdetect small quantities of

R R Erb tvah ERUE TS st & Ml achvel, ARya species. At this

sens?dvﬂ?sd Eb&stotyl lfa&éftd dlRBate ﬁ%ﬁlﬁﬂalﬁ Fdsyurcesefor smu‘(plleeR)NAdneeparatlon As
base differs armntq NcRNA fam
100 ‘ij

the 1Sy FRARBLES ML SO FRPSNE 58 TN ARB LBy e B fisclosed can

dete@trth@éfp?éés19§§ﬁ@1\1m5ém%sﬁ1@ aﬂlﬂﬁlﬁ as ﬁmﬁg atttetalRGAl y
conserved ncRNA fam |y nbers. @ use of short

s piFRJ@Hy dhe gl@ﬂﬁlmglp @gﬁquag% alggvecp@gcquin}g Hiedein the art lackL'tAfllél specificity

requ‘?lje@% &1E AR bét@/@&ﬁ@@ Bfphlyt K¥gnolR6s hdFNA )ép&fedea%ﬁj‘tanNAs such as
es It possible to detect even a_si

n
mlRM@L sloré detersigesedpdnce hemelogy #18ge A ﬁgtfa@ghes Often only one

! ! fficul
BB BN B NS S5y s v
for d}@mlbembb]gt ar reetafrddseflometbhds ¢d fdifferemiated bighlbt p@ﬁe@pd ncRNA  family
memri%ers ﬁi@%o%%&%fk%bol@%gggotfdg %rde%bg@hggﬁ%igglfﬁ%tﬁl increases

arg et specification
the tmallﬁiblty of dbefctiorearsinyalesritipossiiliAtondsitest evea acsingle nucleotide base difference
Eﬁag&kcally includes, but is not limted to, m RNA
amog, ATt R In one enbodi ment, ncRNAs have a
Ovdrﬁﬂﬂbhndﬂﬂﬁmacﬁﬁmahadﬁ@m des. In an alternate
enbodi ment, the ncRNAs have & length of 5 to 100
nucl eotides. In yet another alternate 10 enbodi nment,
the ncRNAs have a length of 5 to 40 nucl eoti des. The
met hod of the present disclosure can be used to
det ect any known or unknown ncRNA nol ecul e. In one
enbodi nent, the disclosed nethod is used to detect
m RNA nDIecuIes For the purpose of exenplifying the
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cl ai med, the disclosed nethod is used to detect the

presence of m RNA nol ecul es. However, the present
woredohoaB20s not limted in application to the detBUS10051013247

of m RNA nol ecul es only and should 15 be underst ood

to include the detection of any ncRNA nol ecu] e.

deThscrrpssnt disclosoepsdessribes a susthoddpiibg effigjenp detedion qf ﬁ‘c A molecules
(whlc\él‘PHg 0% 1RferBP R g&@fn' é%nas“tallg@t M”%e@%ﬂr@ﬁﬁls sﬁé&@ﬁcatlon ncRNA is

tion methods discl osed e used to generate a
meargtofléfing ankemel RN\ molsemRand wééicaslbv peladenbutiipng lipjieg)te miRNA,

s1RNfA %H{!?WIQJ'I]%C&HB edbofinhE %bf{NQF QIROL GBI of § tbGS(fU:BNﬁoh&s In an

e uni que and nove proach to ncR
alterniﬁds embochmera,sthd mgl&lﬂés baveiarlengtle obf @)Slg(}ﬁ)tnuglgppqlqgat{m %9t another alternate
! ! sca dt& th t
emb%({’la?r}ﬁs I}}J Eg’ﬁ c @tgtshpgg? eté r@n&%ﬁ%}eﬁl?‘% i cllnelﬁ piltelo ¢ presen
discloSute J:@bmrused totdetesti ang ldmﬂrhmdlnkjlqwraml?é‘m gofeale. In one embodiment, the

dls"lﬂgﬁgdnett%’%df‘ B?etdlq‘gd%?lc m%lgr i"OU %C ncR Ihgg lfaé%d"é res eIﬁ %ym%the method

clainfedd théalisctbseEasodis wsed i ddtdanthemhnca&f miRNAomole¢ulest dtbwever, the

pres%}(t) gégg)éelé{ugtl@@ rug at gllc%} 083 Rh%ArflS teﬁﬁ ?L)%P%{g\@% mobec?les 01%ly and should

be uSREH R th SrcRide ARlRIOESh dfaay néRNA hlealeer i zed as havi ng
a Eartl cul ar di sease or condi ti
pr

n and. the ncR o

I fgedtioh eEBkoSR AHIBEE! LB a e TEIRGh P GARLgpions. Tn one
emb&chﬁltenﬂ fhe GBRERMIRIth A8 disBidsdaghdYbefus@Ptof e firnia aﬁbﬁffﬂé fhid lvatious ncRNA

di sease state or condition and the ncRNA p f| I I\f
specwetpeqsmtne@ sapyplet frqsm @ spbieaft BAcPPEEls ﬁ@b%dawmt § feis @ miRNA.
£ ncR& BGENOn RS afst bR if iRPrédst dpbhiction allows

The%gé secon El %ﬁ%{a&s ar}ce conpar ed, arﬁd é nI:BI%NAs tﬁ
for th Guwt think flesr amalbydisal (Powehtoso Ip @ruétgé%@clié&/b BRESES dhawy ?fﬁclent non-labor

d expression) are noted. 30 These ncRNA
mtenswcéé]?eglz%const itute the ncRNA signature for the disease

or In:amd]tetrnajm embndlmegtp dsi detastions mstheisrdiselosedaay bRNgRd) tg profile the
Van?u's &%ﬁ%@ specles npereseﬁtbm %gg'eﬁ Qs a%g r%ls g(g}g atfr?)gt %@% ﬁ{;&é gt@tts lﬁﬁl%C{O cancer, to
creawnzenanbmchngmme foir h& fisease stateobrsmndmch sén‘plllfe@paraéh a ﬁrSt sample is

obtagﬁé al?ag zs(tj(fhg{?c{n P?Fg aﬁiﬁﬁﬁg §|up§ 1c d1se%seaopc%§1£hlt181lil lax?tf the élCRNA profile is
deteyvhinbd; sedfbaﬂ amhgle issdbtatned fthat iseahahasbea;&d as:bemg)frdfp fromn pospicular disease

selectlng rst / or.second sa hi

statq QrLopdilipy the 2p é}r‘?@f 15 ters?HngWgﬁlgfer}a ?t ag |S%°2m% Fa%?ples may be

obtdide8 88 The hcRNAGirbfilenfromahdifist addldec@idesamples atel avirtpexgtd, and the
to, the state of a vancenent/ ogressio

. glﬁOf tﬁ‘e i ¢ noted.
ncRYAs dbas show diffmences SReh %f‘rf&crﬁ?FS BY51P8i & dliersesed gyprpssion) ar

TheSl RBBEL s 016@: Q:BHdtﬁ‘dt@ ﬂlet&R@IPp &@ﬁdt@l’é'f@lr theRiHegsdtor @Bndition. In a specific
treatnent regi men or therapy. For exanple, assu

embgilisweat dhoncRNYhds ¢ MBRNAs Breehist andygeeand sa &Sfﬁlarys‘?enabtamed from the
samg %ﬂﬁ%@t %o Sepafats @H{?chﬂ Sh bhOBMBs®ASH:, the Lﬁf@tr &ndt f83dnd samples are
are ‘responsive to drug A, the second sanpl e(s) can be
obtamd feim the sarse subjest dipa pqrﬁ@ular@p;ﬂ@aggt@ ghe gy signature may be correlated
wit C-Elara%?egigﬂgg &"]tﬁgéli% caSe &%%1 Ie\’l{n?g £RMRA®r 4@bAd WnpRA that exhibit
Focess can be repeate S above, except t hat the
the ﬂesm:etl chemeipligics) Tae @hzﬁra@msmsea‘% het digpaseson ¢ralitign dnclude, but are not
spaopnsi.ve u
11m16e§.tt§, tﬁeegate of %H% %e%éqr%‘rg%?oggﬁrc ¢ Wse %%%gor%g%no El‘Rfa t'rhEe fe3ponsiveness
of tlﬁ;é)mﬁ@hﬁble«:bnmtmh tala pmlcuisrpoerhccammdmtme'ﬁh eeginedRINA therapy. For example,

t
assqnixpg aﬁff%g o 8? %CSI}SIS E?:%sé %E%C%%Rﬁh hd f" 8? a@ef (k'r%gr#;l %}&éjﬁgsg tfrom breast

tumGANthXCare Qegpanisvt foodrif e\ ; nhRbirord gampla(rs)a cdrobe nbmnadjibveast tissue. The
di sease or 10 condition. In ghis manner the
conpari son can be used to classify a subject as having
the particul ar disease or condition or being at risk
for the particul ar disease state of condition. In
addition, the conparison may be used to determ ne the
potential responsiveness to a medication, treatnment
reglnen or therapy FurthernDre t he conpari son may be

o, o R a o
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progression of the disease or condition in the
subject. In addition, the ncRNA signature for the 15
waele@sasror condition nmay be used to nonitor tPET/US2005/013247
progression of the disease or condition. Al so, the
NCcRNA signature for a disease or condition nay be use
ncRN4 sigopiiiteotantbisaletsfriingdhc Yhoprogespreet batepericd as3baks fErapt fit the firs

0 C Tin, t nC Tro11les
sam;gé”(g)eﬂ?ﬁoﬁrbré t@ﬁtﬁ%@é (}hdtrd e ﬁﬁ% tla%ugeﬁbgsil Hﬁﬁa g tH@ RNA profil

Ion Ne be used to i1dentif
obtajped, @dRNAIsiginiugestcanr @ﬂe@téam@rthett laee qoprelatedevith dspe @Smangé%t@és

Or 1 EONG 4 0ot f%J Seysses &H&\flgn 3§ ‘B[%"%nh?eg i? h SRR cﬁsways The
for a par éﬁ% I sease or condition may be created

nchﬁy pﬂ(ﬁile i ﬂt@)]tiCh eari bhemnayeddb thdwecm&wgtp@cﬁoeﬁletmw disease or

condlltH)éln ?p %lssr 1'61?11?}}?‘? R ! Iggr'ijsplg {c%ngle SL?S%(? ﬁov(g% ‘fgggﬁﬁ]éﬁg Bg h&vﬂf‘g the particular

dised¥®boe Gwd&tonmtbbw@)aﬁ nBlem(n]ﬁESpdﬂumldr@]useaéaestaﬂ& sfecaméltlsn afmeaddition, the

d
comgaré}sélg?@lyt | On H!C% c@gnﬁlg\/ 2{1 Pﬂtgptéab éastp 1&31\6651%58%8 aat %ed1]patlon treatment

regitHét Gr ARMEHOP %ﬂheﬁr@fe tthe cohiper&fdoﬁemhy dedised tpr ést@ntineothe state of
of the disease or c ndlt

|
ProgFReRRA S 5 AT aRCOT TGRS In (F SHbEY dF ST PO Signature for the

diseRP A bk RASmA LS sk d RO BRERY he ptbeRoRNA tilieasd @scohdititn. Also, the
characterize the disease or condition are

ScRN Ao BF oHEnRIATUOBE BOUTed 1 SBBIHG EUGEH fid medicaton,

nemhgﬁwﬁggkﬁg h@{ yargets i nvol ved in the nol ecul ar
dlsease or condition. In a specific

enhoactwmher ten@oﬁl@mm thes dgfegtiomnaethadfe digelpsedt Bh bRatsebdp identify
potegt%ﬁ Jr#gbfag% 'EEB%&lﬂl’?‘eetrMérrt o?gx %&E%Lee&t bd@gioho @‘&@&ﬁ@dtejﬁﬁve ncRNA

capture an etection oligonucl eotides

signutisteh farhegarticobimdisease ot emlitive qurrheeseagnd. tHedetumiing thmgadentity of the
nchggrs'ggé{gs tﬁgtdclh{:(ljagtgnﬁ% n}& ?tﬁcﬁ.ﬂag ﬁ%ea%?foﬁ ESafdh, e LdehtiySof rr%orllecular targets

n one enbodi nmen
mvonmd Iui the &hdhaa:ulae pithwes ra;pensll‘tcb@:foe éhervlisshasi stateaericgditie may be identified.

n an alternate enb
Themplg%ql?rdtggeﬁ@ayc%r%ﬁd? élgvepep u nuﬂﬁledﬁ{gg gé(): : dd'ﬁg F&NK))pment for the
treatleACind/op gidveretidn o deliseisd @s ccrrﬂytlonbm sk d ngeshody the ReRN signature for

o diog o ot BRI GBI Les S5OsTBR R e R RS oy sBiracterize the
dise@3Cbrdh@i6ibh @ft Wtéd) oMM Identitly dﬁshdjﬁ(sRNA bﬁdednk’ls owused to determme the

mol@c;lfaé gqrggtﬁlgg/ggtlpgg{ e e&gﬂ)ﬁ{%%}%ﬁ%&% cgﬁg%n?srl Gé)lngltIOIY ?n a specific
emboBERhD HeHRNA 96 nARRA. or nodi fi ed nucleotldes into the
capture and detection ol i onucle es of. the

di Fbp dslastonmethod et e et {§\gphangp dhe Tm of the

captIfQ Sa (@t{%ﬂbﬁ] gh&fnut:l@@acﬁ@ RLMr Beif B@nﬁl@fu&ﬁﬁﬂy%quenoes on the target RNA.
gonuc eotides to heir Con'pl enentary sequences on

Vartohemoénﬁgé nu@@md@%wfme% fayithie sripeserase krovaLB (ke 3thdnogpgmbodiment,
the 'ﬁ%ﬁl@ﬁ qxuclzotms 2008 fyeot | ﬁﬁﬁuf) Q{Asugg QRBNE1 344, AtA@kEbfibodiment the

base or nuc refefs to a bicyclic nucleic
mochﬁed:inumaem@s anayi doowprisd Impgdqj@ciegc acidsBHA).p Pthge eyqdifigd nucleotldes may
Novang n¥hfeh $Bth e nucleotides ¢
v i B URE R b 530 AT 1 TP 3 ki
enhsxich T in ﬂhel paeare daahtletdcttohe)ﬂlgumcbpa@slqunégl b@m@@yldes for increased

SR STt O B e, U005, 96 BB i f v

or hbWfiENAuciBythlles disto krje Ea;&(ii's andeddtécgjbn wiligokiuelpotidesi ofi thy digclosure (as

s o B SPESE SO Tl A b Gud bl o
theifBSnpIBk Qarl: Nyue syt anh the Hfg@ IRINJO e inekersd to@mcabd;dtdwtsame As used

probes for msmatch discrimmation. LNA

ol i gonucl eoti des can be synt hesi zed by standard

phosphoram dite chem stry using DNA-synthesizers. LNA

can be mxed wiwth DNA, RNA as well as other nucleic

acid analogs. It can be synthesized with biotin, Cy

dyes or other dyes as is known in the art. LNA

cont ai ni ng
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15 ol i gonucl eoti des are water-sol ubl e and basepair

with DNA and RNA with exceptionally high therma
w@@bithi2es/. Exi gon (Demar k) has devel oped sof t n&r/E@S1005/013247

predicting the nelting behavior and Tm of LNA

contai ni ng ol igonucleotides and for assisting.in the
hereies YA tase emcleoiidearafirnlp 2 Py ruelpie geif adere @ kibomucledside is linked

beWﬁé{LtBQgr 5§§fg trﬁi‘ tEé: g é‘a%ncd%ﬁsa&lm e ?leﬁ@ﬂﬁﬁ lORigb A RBtidB Rontaining

ecul es, type
LNthummildes exteloit chnplaccdbetedi éh@m@b@rab}humtw@sn@mr%@nentary DNA and
RN ??Carvlef?agg e%((:}l Ql%g 8l stpmgﬁdl@AqﬁUﬁbﬁde%lﬁI%&%e %lﬁrfo@{\lﬁ\IA ‘RNA

ecu be required
hybridie bat7LBrE. T}iaetnglobnhﬂmg sffimitn o€ ENMOBMI%OIiﬁ@fI‘Gﬂ@UﬂWeaHOWS for the use

of Sl'ﬂ%grcc}higf}%"[%ﬁ)‘??g@? ssefgrlg des Csrela? %bgﬁ\int% o&lg c?htgmmg oligonucleotides

exced&t@ﬁbb@ﬂrmﬁmcﬁmﬁmmmes the use of a capture

BB, o S BT Se Ts we

DNAJ@ﬁfEHe@iz&’é LA aR G egxél with DINA, KNA el %tlaabloﬁnes ngriet aciddnalogs. It

t he detection ollgonugleotlgg éonprls a se ono}lrt INA tainin

can be gypshesiget 81l RIPUT: CYpIY5d FE QMU' SECOHS SBPRR ¢ A% containing

ohgcﬁfuglgéﬁdes TRe vwhick-881u98 Gnd Q’fé%ﬂu dgitie DN lafd RN aﬂ/l&l B?&,yplh&lally high
any signal that can_be tected using comrercia

thormaiiabiir i (Demaror S CRYFISIod AH 8 CO R AP B Bt belavior and

Tm ?&"QL St:o }fm%e oﬁ‘ébnuﬁ@&tﬁi%é @Rd Cff)r AssBtiM€ An WRY Ab8Agbh LNA containing
ut not"limted to |ight to produce an

ohg@wﬂee@des sFuthetuare) sinee LNAegieinne eligroprlpetdes spp hufridizeswith both

RNA H P@ﬁ\ &%ﬁg#l%; 1) #'tt%ye dt rnu@ieﬁ%fag&n'lfé defBted using the method described

r omagne hem cal 30 properties. In_one
herebrhWiiemre rdbublt hearflid BN AaprDY Acooldeibisee baFecisd ghaey be required to

den f:itlgzp ougle stra dgcji] 1%5)% 8¢ belfcg}e t}f?: I?(Hgﬂigh gl%ﬁs[ des&hﬁ%d herem

ure 1's enerate u3|ng a chronophor e,
GenfeﬂaDDésfaﬁistmneafmcRNA\Det@nhleMeﬂ&é@gm capabl e of

QES.Eé?]tﬁi n on %EéIC%%:p sgtgg tBllgé of aAc éﬁgé ?ﬁ orleclegl@cie' & a detection

Vo m Xxin
olig6diic RO Q‘Iléfﬁaplﬁrefdhgbktw]:ebﬂdee@nqn‘lscssa ﬁgst dugﬁefl@eemtor to produce a first

detegqoa[glg g&%@%ﬁg@td@&%l nt gllgé)P x)gle 8?181’%53 mt:;nd §1gr§al Igér(e?alitor to produce
a sebldartetbletigaal. tTie ﬁ-‘rﬁt&&ﬁ%é@nﬂfdet@ﬂ&blamghhemay Pheny Blgml that can be

detegﬁrég élglfelg ;ngmerCFaﬁgfagggS}eﬂe%cF% %’pgg}/sé glgq ?ﬁscgr?cf (iie%et:c?aq)le signals may be an
emlglldngﬁ'&%\te%%dvgﬁng’iﬂ Gubh &8s Bl hecCliri@ 0 llighton weddaod artieptical signature), a
respectively. In one enbodinent, the first detecta

changiegm alectiipel pFRPoRigh bish s GRICHEHIY Fstsharesiia te %CEP?}%’I’?E? gr chemical

pro;%?tﬁ:@bllﬁ oftd mgm&ﬁt 1hBGirst 3hd sédohi® HettlRig€ §1@K&1§al‘élogﬂédl signatures. In
nas ECI?IC ap f |cat|on the m crosphere js

one cemb@dumt;l dbe opiicel siewier ds censetiedadsingha Chﬁoafwaé‘ifﬁe? gdgurophore or any

f e Theopent & b
oo RSSO B el T g oo
createl by emlixtngc Bﬁrﬁﬁote@g ichnmmpboree ot rﬂommhwﬁs 1O dIsEet EPHF fgoncentrations

(int%rjl,%wj%%f (3'8.'56 saéne3 gge glgsj aﬁ% §ef8%({5 5%%043%’9 a@ss%% %a;%@lgﬂesof bem; detected in

the ﬁre@éhﬁe 80oheaandthes, mrma sddoad detpqt@hl@ sghalsgmnw be asseqigted directly or

1nd16q9\}& |Wéﬁ]?1tﬁ?7€a£ﬁ-§ 1%] o] gcg.]% & eé 2123{ gae (yn %%ﬁl!tc?&ttidg Mredp@&tively. In one
embddirgainLLd At ddasably dgmpen Itlfel aapﬁm: dlgbwc@tldm wfcrosphere capable of

gengqq%r?gi%écivﬂ sg a?tgcé;ib %N%’lag] pgl: ec&j t%)\lil a%mtl qﬁ? gectrrgsi)%iérg 2509 fcolor—coded

miclpha8) @éh hdde Qﬁ@ﬁobmﬁreaﬁﬁhndﬁbtﬁfeﬁlHyanhmqommhe,oTedesThe Luminex
Each of the conponents of thegnethod is described in
nore detail below. Any target RNA species nay be
targeted for detection. The only requirenent is that
at least a portion of the sequence of the target RNA
is known. The entire sequence of the target RNA need
not be know, so |long as the known sequence is of a
suff|C|ent Iength to hybrldlze to the detectlon 15 and

oy o g,
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target RNA is known. For each target RNA species

targeted for detection, a specific capture
wo@bkiogoezes eoti de is designed. The first detecP@biUg2005/013247

signal generated by the first signal generator is used

to identify the capture ollgonucleotlde throu% _&
techrotngy rsl reldted derhnelagies gy doscribsd dotls At jad dh &S b Qp- 6,524,473,

6 514’%95t N4 6b kA8 o\, _%MSQ k&/zéfsfi@z C@J@w 880, 6,057,107, 6,046,807 and
dTi"goAucleot i de.” I dne embodi nent first
5,73@330e chaaomum ghigainucleatide ceayphe enupled t@ﬁhe. re@rosgheg% By gelent or non-
covalent r%Qa%F cgétHEnc&%l d@@&{bntoliﬁgoﬁdcfegﬁ?ég aleotaht & asﬂa%@?kNASof interest
cal signature, the-o gnature may
(suolcmt mftml) iaHowingitter dessotiar ef anb'rknam wmﬁ@lA envise Wﬁ%b rﬁlue appropriate
a5 b 5o SR SERNR, A, o 8 AEHERBOS e motod i
descﬂlbddgﬁmmed &adil idow.s attached to a pre-printed array or

i ke, The capt.ure ol ucl .eot i
o7 SfEGE R PSir DOt BRRE. B HFeRan 1 5110 STt reas
a por’&oﬁ OF tht eyueiiceldf heIAGUTNTAR isdinotvie Tha Elg&b sdghidncs p thie e g¢t RNA need
be detected (terned the

mot g OIS ot HE IPBWG PHUBICo el L ITTPD TRDSHer Dt [e detecton

and ba%td‘ré B RwblCotkks addsb @RI WERSy. Inone enibotiinet, edadireretence of the
| ength of the capture oligonucleotide is 8-12
targ%ﬁé‘]f’e@@%% In yet another enbodinment, the |ength of

t hgo,CaBf lt'efrget QiNzg QPaidsaRlsbid® fhrSdeledtion) Gl @)@&1[“16 %&ptufghﬁlgonucleotlde is
Iength 30 of the capture sequence corresponds to th

designegflhe fst ﬂﬁ@Ct@té?JﬁlglP"é g@mqr@?ﬂ’]@b'fh@ é‘ﬁt(ﬁ@mlﬁ?éer@@bfslﬂséd to identify the
captv?Je'(?%QMﬁ S04d HE oMYt CAR HdabdO By Q{eré'f&%etd"r@éiérﬁh&dthe identity of the -

ot | sucl as LNA nucleotides, to enhanc
targdtlmm hgu®p16tihﬁ |<=@n>ttu§¢ digenusiontiia dn eng prbadvagnt, e f’éﬁ dletectable signal
may co Senglli] to tlc%i si gj'I o e%ﬂ)to'dgx?e p%ﬁeﬁ th@firdt PRtectable signal is an
cap {7 o I°P gonu eotl 'S a no Pled nucl eotide. In
0pn@m dgiapraathe eptvadisigeature atayl bastonpingd iyl Busrpgbere. In alternate
apture l C be th
eot B AL SR AR S AR EIR, BELe pu e tho co
whef thel capate dhigonicleotdd id ettdshakis aqire-pﬂmﬂeraWLﬂr ¢he like.
ol | gonucl eot.i de are nDdlfled nugG &
aﬁ L] eic a

$ Faé)aurﬁa g%{;]]e%tédg cﬁg{ynﬁeg %18 aparfd seq{%@e c%nP‘Plementary to at
leastl @bﬁ@hl ddahé esuenve eofahe tdﬁ@t aam u;pazlesoﬂol @oatﬂmlteelo(ttermed the “capture

be contiguoys in i de sequence, 0
Seq‘@&‘ﬁi’t Vr én ne geéqﬁiqyg}néegf,l tgué qe ?%5, oﬁ?ﬁuﬁgfmgﬂmbc*eoilﬁe is” from 6 to 14
nuclE&[d%Qolner’urtﬁdi e¥Bbdifiaai ﬂﬁﬂer@tﬂlﬁ‘dhd’@pﬁlre (5lfg6nlﬁtﬂﬁmhdé & 8-12 nucleotides.
i gonucl eoti de does not = contain, a

In ypmp@elt srlediman thelepgth qf thycarturgiplican Cif‘é?tl%‘d clg APelfetidss. The length

of tfleh Qaé) re %&ﬁleﬁ&péoli‘lre%ongs WOnQ Q824+ 08 BR8caPkatd bﬁ&ﬁﬁﬁé&ﬂ32 4fthe capture
uence 1s high enough, the Tm of a capt

ol1g@mc@gﬁ¢¢c meptoodieinhang Ay merg Qfﬁ)&{ﬁﬁd Juclegtides; E}E’ aébblgé nucleotides, to

enhaYMcg 'bmaﬁl\%%?écﬁﬁ ?t'y%ﬁ% binBind CRicEMRy. TR 8nS BRBAditnGrlt! 3t léigtdl nucleotlde bases

ridi Zation.  I'n one embodi ment,
of ﬂnm«zapem pb@ns@qu@ln dea pfodified nuelpetifiee 1nlap ghprnetr ééle@f@eP‘s at least 2-4
nucllc'(())t?cfé) PSR ELE %Wé ¥11%c19]1u£19&1d3 Ued £Oh#HEE nEQEHRIBE &n %t dnB&her alternate
ure sequence o target RNA species to
embdéirmmt ad leaﬁtrﬁ avlatiiebaras ef thetveptureesligonudipstide eﬂeemdl’@%l nucleotides.
t-he_captur L
TheI rggéllf cgﬁgamngﬁafngﬁgo gcseg é’gﬂgégﬁﬂlﬁ oché qgclér%%lg %@&L@h&s ofthe capture
olighti@ledadd, ey de goraipneusih thdmcmmmequerseqﬁ@n captef ofigenucleotide, or a

cornﬁ?magsrh ag‘fhg géngrzyg ?"f}%%ﬂ et eC d?ungrie[ tgxe s(,: p@&l% oFflgonucleotlde does not

contafh @yl @Wdifib® nedlédtidesenin ceaﬁai;naﬁabﬁewhere thet G€ utest ofatﬂle of the capture
The spacer sequence is not be conplenmentary to the
capture sequence and may be conprised of a nucleic
aci d component, a non-nucleic acid conmponent or a 15
conbi nation of nucleic acid and non-nucleic acid
conmponents. In one enbodi nent, the spacer is a
nucl ei ¢ acid sequence that is not conplenentary to a
sequence to be detected. In an alternate




10

15

20

25

30

35

enbodi nent, the spacer is a carbon based spacer of
6-15 carbons in | ength. The capture sequence nay be
WO owatiextoat any convenient position on the tarPel/URNAS/013247
nol ecul e to be detected. In one enbodinent, the
capture sequence is |ocated toward the 5' end of the .
sequete gehighRitougb) e Jieof apaptize oligesielpesitethovias @ length &9 deggigped above
will E%]sutfﬁ]&elit o &%}ev%s llf?ccf Iaﬁd %Xitip gﬁ{ybﬁﬁgatﬁ)ﬂph t ha_t
e capture sequence contains the 5" nost nucl eotide
of Int bee EmbgditneRNAharnhaeatide sequemesy ob ghal efntvre dolipgutrledtide is 100%

t.he capture s ence onlt : .
com3BPBER 8 AR Bu I R B0 A0 Gy 108 e e
dete@bd. eTnah exlerbedémmdiment, hihe aapitotide ®gummen ot thescdppratodgonucleotide

g o B PR S 1 L gL o o
sequ%ﬁb%{bffﬂ@@zgg&th?ﬂ& ﬁﬁkhﬁ & me&el\&&enlce Clont ains t hg 3' nost
nucl eotl1 de Qof the target nol ecul e or nm e .
o1 T e HEL PO P PR BB e R S g lg the efiien

attadiRieft t0fthd fBstdite. MR LspadE $c@Béncl @noDbe tdiplérasgaY td¥NA capture sequence
nol ecul e. The | ength of the capture ollgﬁgucleo i de

and \ipgy| be grompsiprsh Al o MeHC | Ay CATRIRCEh e STt BC SslispERonent or 2

combBh n%ticﬁil! STRUSISR AcRARAY Son-hit18@hci@ B&thpkentd! trede@kfdodiment, the spacer is a
enbodi nent, the capture sequence is located in the

nuclpip ddideseunmes gt ¢ nqtrremplamgatanRiQae Sedueks) (@ beadsteplpd. In an alternate

embOREEEL HRMApRet g%%%oﬁ%ée‘d%p&‘aﬁvf 6-38 SarBors R IdngU eI REHER sequence
sequence Bonp enentary to at |east a portion of the

mayrhecloeastd dieanyecpuaerdent (ppsitiore dn theetargee RO modecyledadigcdetopted. In one
of. the.tar ' t egt

et gl Al EORas RS Qo 5y 8L he ARLPRRA mtcut. T

positidri ¢povand leos’ elel ofsthe rtagetbRNA maléciie atawdie drfined |spehgthat the capture

further.enpodi nent, .the | f
o5 I b R0 gy o oo s
the @phedicqudiice omite ohesorghdre of tht lemostplucleetidel bijiha treget BNAdmolecule. In
I s 10 35 nucleotides. The det.ection oligonucl i
an at&ﬁ’?ﬁ’&a’ﬁle&ﬁ éheo?apﬁg? EWEELAT L§2%Y @?l[ehgt | gé ,O?g%ec%%gtsRNA’ The
posigwé(_fwa@dl ﬁ?t} 3des of the &ﬁﬂgaﬂRHAﬁi%lﬁlgbﬁig nsyelsd ﬂéffn'elﬂ yu@nthat the capture
inding efficiency. In one enbodi t, at east
sequsncd c‘é)ggilrﬁéh%%‘slgosépuql%lda of theiarge l{ﬁzg G‘B)[]ﬁ%‘e Sh My é)e i]dgﬁ%ed such that
the ERHIré s&fleitd UnfRtdnd @r nidie 8N 1hRI iddRhR:leotiiEsOsH the Rirget RNA molecule.
| éast 2-4 nucl eoti de bases of the detectio

The d¢ngthorfithe espturel aligonucleqiide il gorrespenddgitheens ﬂpﬁthﬁ &ppture sequence, as
discE§§9& BEdvedl RN RALRHRFAAGHIE Rinbodineh€ A capuitél 6éqReded® located in the
ases of the’detection 10 WO 2005/ 103298
midglepo1isr 00 B trg2 RNAsmelergenucl eotide are nodified -
nu LA8S oli hd EshrRbCs 8 HRRoHRY scBfert P68 tary to at
ap%?ﬁ%&e?ﬁoﬁﬂol%ﬁ%c%ﬁﬂ%{ J(:adglt%i de sequence oof %eﬁe det ecltqiergﬁn A
leasbh ipguionaifebe nersotide pequenasdirrnedigs ‘defsctidieseavrapEortaf de target RNA
sequen - | leotide is from 6
eGSR o SRl Bty ooninic s o
14 mnadieentiy a funtherd embatimen, tiei lgogth cdfethe | cdpturkoeligonueleotide is 8-12
ont ai n_any, nodi fied, nucl eot) des. .| tai.n. c e
R Ty T
nucleStides g IThe detsgvn oliBenutlentideafayacodireatei op more modified nucleotides, such as

i gonucl eotide 10.having .a .len s descri o) -

N Qi P R O ey B Pheo0gae Ry T 8 iodiment, o
leass @ hsitlEbiitet BasObT thh ibetttbnZaigbmitleofieisenniodified hecleotide. In an alternate
det ection_oligonucl eotjde comri,ses .a.secaond si.gnal .
cmtggenht 8 168 prbdUEEotfe begorl 18, Surdsh coliogRfoide e modifie
nucREERR AT gbiembaRl altsrh@d dmbosintiet, @F bl & rublebtiie PisesendrR detection

of the first detectable signal. The sinmultaneous
detection of the first and second detectabl e signals
is required 15 to generate a positive identification
of a given target RNA. The second detectabl e signa
may conprise an optical signature. The second signa
generator may be directly attached to the detection
ol i gonucl eotide. Alternatively, the second signa

o R o, o, e .
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the detection oligonucleotide, such as through the use
of conplenentary binding pairs. Conplenentary binding
waiossoree neant to refer to binding pairs sSucPCEBS2005/013247

bi otin/streptavidin, 20 biotin/avidin and other such

conpl exes as may be known in the art. The
oliganoeipdtirere modified muleagdespHiermodifigd riicletidesanayche sparedprast within the

L83 ' b&BRRELAGN ﬁfﬂerﬁg 1868

nucler:n%lde Selj](l:lfbﬂce % glgl t%%temuo %f)rﬁl%leg{Ad gﬁ?et OB op t1I e ¢ sequence
of tlﬁl dgteatlcmr efgomefedtide, ouraaﬁtoawu’myommf(thqéomg@ﬁ@r ényet another embodiment,
the C%gﬁ%oéhﬁ%g{ﬁ‘fe Zeﬁ)gde( ‘Tfk%?? g(:)]tgcf h’cl%regs od#ﬁ d%gclgcgtfdfef rﬁrgertam cases where the
GC @iﬁwﬁdbmabf the tdeteaml se«p.tem‘ias slghuaan@l tie Tion ef ajéttecmon ohigonucleotide

havugé% Qpﬁ C%?e cd'g) vé?vgllﬂo bg c e t E]etg%ré%e S m%m%band sensitivity of
hybrife@6h.ed. 1 n an alternate enbodlnent, t he nucl eoti de
sequence of the det ctlo (% %onucleotugg confainstag g
| o8¢ whel thefleleieton REEEERs SOTBHS Paeqy Staal £onetatof to produce a

secoﬁ&‘ ‘alet%?%lg Eﬁﬁﬁq UBRCRcAd defRtabRt PGkl BNdeSRAURNARhO prekddee of the first
targe

species to be detected. The de ecz%r q
deteetalyjesigrd. Fhy SBwltpsens decsen ghpe dat gadiesprd fﬁf&ff eigngl is require
to g%ﬂ?até arSitivE B iRl a864 b a divtnaRGeCRRAI ’Pﬁf@ecoﬁtﬁ&etectable signal may

tection sequence is located toward the 5 end of
comptige amppfisal RIgrathTsl edhy SecoTh Sighaks BEICEHHPTt BRALE ctnﬁéﬂ%atfached to the
dete?tﬂ)% o%lgﬂﬁlﬂg P&’J g&ﬁer@ﬁel@ﬂh@ SetoRd BBYal %@ner&%&f rhﬁyeﬁe ﬁHﬁ;&tly attached to
etection sequence contains the
the rdmebtmt |Odgormleeoth® tsclyeds Rxpughrdieessd of o@ommgmqsléary binding pairs.
fin t
cofpA S By SR SRR T ot i
blotmweh:mhm othen sach aimpémaasemeyrb@ dnovenin, the A dbe eemplementary bmdmg

pairsl- gqetl}lchﬁl 1cgld{nﬁ)¥et1§sh eorgaéuc E‘l% eﬁés E)g r%alrél r%l\li\ 1?%11n0 acid or

nuclé®l eﬁﬁ?dl|s@]uﬁi&¢s beA daﬁﬁuyeﬁ sitichl $ipaturesh eagl dteeoedteth by mixing different
sequence contains the 3:. nost nucleotide of.t

chropy oS FNRUIRARIES Peoadte Jy e coBarrRan: OieR iRt e
deteohé @MbSERERNGR: ANG1dc%ide Requaticenof Eheodetetchen oﬂgomm]sd)tlde is 100%
nucl eoti des of the target RNA np

comp}q:gleaf@{yetett]peoc}pt@g% ngcwof fhe target W&lef Beteehcgetef%LH ?1}] an alternate

embBlintel€ HEtRElbRR queRBUsT @ot ddtRtiselotigbRdleotide contains at least one
di scussed above. In yet 11 WD 2005/

0]
misparhaddpev sy ooryzeed 13 ths, BigRaiide Fedupnes ol ¢ l@n%é?fﬂtlﬂ% ffquencp of the target
RNA %é&fers kOB é&&%ﬂ Cie B%CRE sle@féﬁée%ﬂay b loéeddtddy Eonvenient position on

tion of the target RNA nolecule. In one ,
the BrésbBNHemoleculndn doe @@b@d@nergetaa deiedion sequenceds igated Ivrgd the 57 end
of the] %Fg{%hkﬁAnrgolg&ﬁé | 3, g&itWEQJilwarH e Sehaok HRNazSaRIGAGEolecule may be

e capture sequ Therefore, in one enbodi nent
deﬁnéd Sivd thatpther detecem seuercei epnfagsathe d’ t Bow rEclepidesof figdtarget RNA
of theta e | bBthe 5° ¢
molicélle[ oL %1?% %(%t\;lva r'?}(’jé fE‘ﬁE heag Hle dgte‘:{?@n eh?%% é)g‘ﬂts ShEWE Bicfe bBthe 5° mos
nucleotids u*fehe ﬂaréeERMemolenulan Iz lah @hteratte cobdidiente rtite deefctiprh gequence is
pt.u e d
locatte%r ﬁéﬂ?gg% aéget ?ﬁ\z}x ddli oﬁn Stgxgabrg r%g@ eﬂé of %?e target RNA
molb@ﬂ@frﬁsﬂ bE @E@ﬂed sibtethat the mdtectiont siaqudnaer cretaifi\he ﬁbtr@etlnueleotlde of the

I n di nent nucl eot.d de
e B e e 3B 60 SOTH R A0 v ot
3 @ostenulFoRdbsd Mk rt@rgétORN'lAe nodptler E’hﬁﬂdlgdebﬁdtel dle‘tectlon sequence will

sequences,  respective substgntial ly.the
corrppneng o hshlepeg qitthe §‘eﬁé5>ﬁt %{gﬂ%‘ldﬁf’ﬁg ‘?ﬁ?“f*%f %) %Fa}‘sﬁ‘@ds a‘f"ve In yet
the capture oligonucleotide to the capture sequence
and the binding of the detectjion oligonucleotide to
the detection sequence differ by 1-5 degrees Cel sius.
In one enbodi nent, the Tns differ by 1-3 degrees
Celsius. In an alternate enbodinent, the Tns differ by
1-2 degrees Celsius. In still another enbodi nent, the
Tns differ by 1 degree Celsius. By having the Tin
val ues for binding
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20 between the capture oligonucleotide and the capture
sequence and the detection oligonucleotide and the
wa@ledsaei2es sequence being substantially the saP@l/Us1ve5/013247
sensitivity of the detection reaction can be
significantly increased wi thout sacrificing
anoﬂsqmeanemate ietpodifnentte thealeieotion EgiaponmEDderincrled fnthe middle portion of the
tm‘%ﬁéf d softmare for predicting the nelting behavior
g ? ‘NA containing oligonucleotides and for
asBi @iel athotliment) ehedcksﬂcgnn odquérida ic sidcteidrsp tigpt there is no overlap between

onucl eot i d one_ 25 e t
the QRERR PGP (PR QP B CRESR R oSBT i el eriERhchy P fhe captur
sequBhtl i dbdati@Stowid thussechd aff thér mrga RN enclemhlel ehe deteaion sequence is

o B S O P ST B 5L SR B men, i

captrlsbiRndedt 1ddyied itdivaz@tte B chdof ﬂhe ta2 ) RIN/e moiquie e detactidn sequence
detecti on sequences, re ctlveH% of the target RNA
is loggiedstaperdithe 7o af he ireet RNA filePulse advant ageous to

defple @nbAathiny, 88 chthdtotidodRlcofdes RMA the3dbtspios Ioﬁgoﬂublleétldes have
single reaction. Such fam |y nenbers often share high
substrotelloldy seme T Py Pidingaiqr the caniye Rad deteetind LAPFEE Rigetively. By
S ' thhe 1fetrRC trobin@hg of the captu
Subsgaaigﬁgjc}% S%F\ﬁm{s g}e{cllﬂg&singq{v%%ggﬂee&gthe dét ecti orf o? ag o e AP
ohgéralniebgdeoifo thelcapterd seaveges andhthe hirdingeaf the dgtestionpplisoppgeotide to the
detegtl?o%t 09 I grblg,c gociI g@gs Rhishie Iqq;n@%ﬁ%ﬁunent the Tms differ by 1-3

ve the sane nucl eoti de sequence
degiber Cdsaas orIn amitem@tfe et dinedngit thel Trnsr dj&fer WINA-2s geggecs Lalgus.  In still

tecte see 1 i Alues for bindi
B o
betvh;en diet eptuee otigonndtotileamd tho papiiurg yc;qupm apd pheidetection ohgonucleotlde
onucleot|de and/ o det e 0
and ﬁ]i‘fy lectign SEFRSe el}ﬂngnsbl(gjtaéngxtall gh X g%nﬁe{l]]lg ggﬂs?cg{wcdg g@%ﬂg&tlon reaction
can balsaifichNA:. indiessep rveithent saﬂﬁlﬁdmgj spenificsy ofi dett(hiatl db{rice)n (Demark) has
t han one tar et RNAs. ma etected.in 284 -
deveenedc SPRWAIF e 5t PEICURR e itmgacbﬁﬁa[}?oél i captL NA = containing
olighhicgRnes! Aat fod %SSlﬂiiig ﬁ&h@@l&slg’n of I,NA/‘&nﬁﬁlﬁﬁmglcﬂigﬁﬁl&leotldes In one
PCT/ US2005/ 013247 5 Ol%%dg§ Ieot des can .be

emogtsghiolenlh s SORBTRSAGE Y HEFEEPPBO8 O TERIEg nucleotide, i

usec[)ecffaﬁé:édp‘ﬁﬁé ¥nd d&éttien Bllgﬁrﬁkllebtydegﬁlret s’éfe@t%ﬁ soANdAL ﬂ&e@pase ardl detection
he sane detection react multiple tar

RNA
ohggp@&,qoggesawgl hyyvepemiar day g%]u?snf% @Pﬂ@p@loaetpe@talcg ture sequences and
detercﬁ%ﬁepﬁ) ces écﬁ@% Qisthé’tar%elﬂmapt ure ol igonucl eotides

etect on I gonucl eotides may be djfferent or

ma)ln loertetih embediments, e Wil hp advapipeenyslitd feert afgrily of rdwied target RNA
[CQr 0 AEANBRC RigR Tholld® ificant
qwme %¢$§5@%?§gh§%lgg?féﬁﬁghgﬁ%?9§8 detectlgn ? gy over significan
leng])hs gbthlecttugett RN¥ds (Hreyplse adi prozidedbelow for dhes detection rd refaied miRNA

Othe dotEci & §Qfed, th tu
speg%séu e 81‘56 tge d{:“ﬁctlos é)?fée lf'gépiétgcll éazé]s?o A s %‘eé%eggs: & e e capture
ohgbﬁudlbohﬂemeﬂié detectioh eohgcameleotldennztyﬂewd dtee@lne ovrlepsidp gqﬁuence for one or

mmg leggl%%gt%gwm gpegies fo ? ALK e?eg%gl qﬁﬁ&%‘rﬂﬁglg lzhﬁl certain other

embRimehd WEQE .thel agzes RIN/C 8pdiry tdbe almpctsd) do alet sltawhanvipgbg the capture
ety R0 5 B PL PR B bRFAHEL Rcnos
eacﬂ'hﬁ san. e RNA may be taken from a tissue, bl ood,

sallva or other excreti.on. source

derihgguesentdnsthod girvisipns E}}a&ﬂ'xpreo arhi)ﬁer}gﬁgetrﬁAB H‘J@(}:I %e detecte(‘ie in a single
det&RBRAL AR, MOfiRrfaN a Opl@raRNRIfE ciftire D@ ligdtualettidbs f bdn detection

the source. In this enbodlneqh, one sanple may be

taken from a tissue characterized as having a di sease

and the one sanple may be taken froma tissue

characterized as not having the di sease. Methods for

isolating RNA are known in the art. The 20 sanple RNA

may be total RNA. Alternatively, the sanple RNA nmay be

fractionated, purified or
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partially purified. In one enbodi nent, the sanple RNA

is fractionated according to size to renove higher
woredosaed2ss wei ght RNA conponents. The fracti onetT/os20nsg13247

be acconplished by any nethod known in the art, such

as chromat ographi ¢ nethods. In another alternate
oligamileatidve pn be wibrblogeenghize Fapiure ecqyaechand deiagtioh eqBences, respectively,
on ar ?ﬂgfbtg I o@ gargé{ rl%\fl eg i ﬁfe sgilhlé‘ det%é]lo-ﬁr}@n% ue @ﬁ e Wﬂe@mﬁﬁ%ﬁoﬁrget RNA

|n a vari et iments. I n one
spec@ﬂ‘amdb e detected men s@@ﬂ@eﬂmr@omra thei lﬂgﬂtshlé thealag@f e oligonucleotides

and/?rr'}@ e%lglbtphgonu% etgtle eg %{j Ib% (ﬁq’ é‘glgt 0 dﬁ{i'h&pgle sgl‘ﬁy btﬁé ﬁgmﬁ\ért(ﬁ modified

i'gonuc ¥ eot' es an tect’i on
nuclédtid@@ nstohpedted ésto tthe alutlowideheeqeenval dfathe ow@ture ollgonucleotlde and/or
bet we the

hybri di zati g ture o
dete?t{?é‘ (ﬂ’ﬁﬁlﬂfieg n@e@dﬁaé' e lﬁﬁrﬁnﬁ %eﬁ‘% Seef ?Ao{r%l% g clad 0 n u c ?g%@[@ sequence
and AR d%tt:dngn d@iueﬁ‘ddeb o ths a4t e armm sm]giem ueaie@eued Fifﬂz,\bg ggffer@s or the same.
to_be detected. The, product o actl n is a
cofpiedetehien e e 8%?1831?}‘ d SR HPuif spigS: The sample
RN/ 3Phthhe aPlda@ e Ghiget R spacied Rebel efiadied.OThe source may be any source

ol i gonucl eoti de bound to the target RNA species
conteipisadEphuiEe s BrERs P BlgabatE! Grdufhe F?K?EWC apgprokaryorie

orgaﬂﬁm@j &r&/ifapt ﬁle%%ﬁfé'm@@ tnaybB kSR MBI RN, 610648 %hmartg otHee excretion.
target RNA(S) be detéected is mxed with and

The psabment saliine tdhléVeéﬁi?l“U? g, BYRALAL aBERAl JBone gmbpdigignt, more than
one geﬁ%ﬂ? ﬁ'@{/ b8 b B@hb® RomRL VRER. TH &hiC ARBIHReR! dnd QRHEIL @R/ aken from

capture sequence on the target RNA species to
a tlstsee 3bard@erizet e, haningas issesgpandathe b@epmw&ﬁ gy be taken from a tissue

chara bseg%gg% M%VH;% Qi?stefsgt 'h@&hﬁ 'fgloﬁU kNgxegTe n6wn Il?rll\ltAhe art. The

fHate capture gonuc |de/tar et
ample rﬁiﬂz@mayd)eabﬂabRNAy b\ﬂuemazmly, dhe taelmlﬁaBNAt nay bel éﬁ@@[ﬂﬁtéqh purified or

on otide .and t he, d
pusply SRR RS A0 5 GFLACH i BUBIGE Aol o s to oo
highde thretécutan v@ai)ghnIRNA cbalp\ﬁ@nmoamma&aﬁormszmw@mhmd by any
arlet of zat ] on ondltlons
etk ety ot FEORYBRRBED A e EoRy(8E lFfy embodiment
wholld @0tiQydate rﬁ@l mtusemw(tmamqn@ng paiifitatien cERNAr e and

gilke gfd!ggcglrog gq%}p%g)gel}y Oetclaﬁfed %ﬁt AN %ﬁ?tg é’g ﬁrglécg cglinergs one embodiment,
the S¥P1d RNAaohRMikbthé et RNA@(@ ta |bE detbat®is nﬁn’élbﬂitlﬁrmm 1ncuiiated with the

| east one of the detectio %Wpéure onucl eotid RS L dizati
capirecoliguipofigesand ths<letegiouso igouyy 5 oy e GPEpgeps hybridization

betwidthithe SAMRRE LligoruBleOitR A bzﬁﬂi‘ﬁ%,se(% WRBceytar thell ldéﬁétidhrbhgonucleotlde

conditions conprise 10 incubation for, an appropriate

and e detrstion seapense an therfagpipRPropenics 1 BRrPetpeiedsr Bhe(pdiigt afthis reaction

¢ s 0 1 e detection
is a%&mgl% I%Q E %%ecut}ﬁ ?51%1131&7?11:3%}_' gﬁ%’ pﬂiﬁﬁ%ﬂ%&)@}%&%ﬁ%@ot &2 ah¥othe detecti

ohg?mm@obdﬁ fbeuncbftcﬁ gheg target spegiss Yikathe Hgpitred BB ¢ e@ﬁtlon sequences
¥ | | TR N RY RNA(s) to b
coB5R51 15, PG, PL D8R B L N Recnhie e et OAC) o 0

detdb&ﬂ‘p@ﬁmiedomth ad ihdvhbted Wit the brpbue pligneneledilss toaqu@w the hybridization

aSItb%P P%gf ilgg%u%gﬁ% tlthgﬁg &engg off d{fgeﬁ@A species to be
detdcﬂ:dal netisht eere mg:obmpxrefcsmed hGSulbgdquq:nj]yz me. dm@dygﬁ fobigomveleotides are

it B PR BRSBTS i e gt JffliAbn booveen e

detdehos phaieclbstdb and theHleteétiéh sduéncarioh |tigOatgeTRNANsp2EPs rbe detected to
ot her bridi zati on buffers known in the art. In

form dhi ‘FF%K tdi zation times (see Table 4 in Exanple
1) and hybrldization tenperatures may be varied as
di scussed below and as is kngyn in the art. For
exanpl e, the hybridization tinme my be decreased 20 to
10 mnutes or less (see Table 5 in Exanple 1 below). A
10 m nute hybridization time produced a signal that
was approxi mately 70% of that observed during a 1 hour
hybri di zati on period. Therefore, the hybridization
tlnes may be varied as woul d be obvious to one of

' g,



10

15

20

25

30

35

depending on the required sensitivity of the detection

reaction. In the enbodi nent, where the capture
w®@bkiogoe2es eot i des are conjugated to a m cr oSphRBCEUS008013247

25 substrate (such as a chip or other solid support ),

the density of the capture oligonucleotides on the

m &resgherf dyeidizatibs pqaraht@nﬁmayéaes@eda elnopejearpodimeat, the hybridization
reactgo%rs] ?Al(teé[la%g il Ebefut?o%mnlégrﬁn h'a%@ Uﬁdtﬁﬁ@tah@ 8etfioh rMigonucleotlde sequences

subst nay [ uence capture

and ﬁfz frargét RICA/ are'lﬁ’@ id @vigtum) umthetpn@emgmf @,rherbndlzatlon buffer. IN an alternate
emb g o a0 on 6L U e R bR} Yidrbted it SRR 1o @ substates,
such@ﬁ’lhaﬂmmmercbehﬁ istppoaf I bee etamdlmentoﬂhc gl;mlpmhza@on icokitions comprise

incu]g%%/)ﬁ rfgrg I’Tﬁ%\‘&?a etorgggfg 8%21?1? %{ alfplﬁog)r Ia% t m erat%{eg@&ch% 52°C for 1
hOUl?) i E?QTIMAG @hffé&dﬂ@d TM A Oll% SarRbsyh SOmM: & nBI-H(Il ip&in8.0,0tmM EDTA pH

5.0 OVBC T Rl HiRva et dperg G et s iamined primarily by

the MHebBRMSGHSRhitH AR GARddpeRieatofttasd duenposified, satieat single-base mismatches
i kewi se, the concentratlon of the detect

are coFINHEH B AR ST S iGH. 0k ODABBOFHizhon ffgs may be

usedd efneﬁ{ei'rfa& ShbRRsEd, et hyheRizaidh mERd nhd? w1 XGSSB':IS 61x8SC containing
mpared to the m RNA target spec

0. 05%’(x6'é\r)| Treasn 20H s ef sadisan phosphaic wfwﬁégmsﬁ §%<E?Irldﬁosphate buffer, pH
Ay 1ddat, ‘We@?tzbg%r Q)ltﬂeg QIQIO Hedisfbh dd%l?feﬁr s @ At In addition,

concent ration o wever, ot her
hybricizatien tirees i(ssn S ahigyt ipcimasiots Bemddybrdigiop bemesaguEe may be varied as
dlsc%sgeg C: ({Sv!{( alltl(% %sﬁs lé?w&c{hl?ec ¢ érg nﬁ({)}le?fﬁﬂlﬁé g ee %}{b?l 1zat1(|)nst1me may be decreased
to 16 eliretdsed 1o (sas Tolde friimExdnzde bbdk@? o€ reinvis dpbridization time produced

detection .oli l.eqt 0
» SGAETERLURLEhUSOL 015 S0 G, PO0RA R i e
The@fude,té ghridivation tigen uel detiaded asmapuldebevaviond té pnopfigkill in the art
¢rease ar crease the Sensl i vity of the
‘hpﬂ§F§8P]%HEWEQ@F?§ﬁWﬂ¥8f%8Q3ﬁ%Onr&m%ml is desired to
detiegt edbodimefitdivhéry tiefcaptaregicomiistidesase @hjugated toof microsphere or a

these targe resent, in si.gnifican
bSR3 § CORCE AFRRREPEoT: BF deiety 3 BB spP SR e ispdes on the
mlcl‘ii@ﬁlﬁfet &GsubfirddRial iaRE e vafeleThd tendRy oD ehe dipﬁrd alijoaudlentide on the
ecrease the signal generated for artl %r%? h
ooty g o e sesion Rt F oot 9Pt capue
ohg@rﬂﬁfe@@&és El‘ﬁa%/ Iﬁﬁé%tﬁﬁrﬁ 1@‘“1@ 198 ERkirk ORgRtIea IS rﬁl@fdsﬂﬁﬁe or substrate. In
kew se, may be desirable to increase the sgignal
one fembo@rrpats tiﬁll:sm’ af thegegre Figanuqleptidey ay gpage figg 161 16°. For shorter
targ&%@gptsﬁ {4 QRRAIAS &@m‘sﬁﬁt? of Al cgﬁ:hl%cc;lf Bilicleotide will be less of a concern
gonucl'eot i des for the appropriate target RNA may be
thani ﬁoclaws edbleinneié mofpghles o tbaﬁm@ihr BaAwaeleciles mixykave ppgaerageess to the
Iy [
copd GRNEE SRR oo B APl oA, BB}, @ concenarion o the deectng
ohgmamtebndasgw tieovapied.| Ietone lembddiment; theriletsotigy digonyoleotides are used in an
this mann xc 0
ot ROBRRTE (h5F B0V WSS 1) B M B a1 W Examples
sectioBrRYSY. the\/\dabbtlsh @pgomuslen@des aremosed pt R conventvohiofid 0 pmol. However,
buffers
oth? SRR E LR FHE Bt e et br ot S SiorE P il A 1n general, he
con¥¥ntrRigal of\@Sdttich eﬁgonucl?%t&ledest &d)dctedrso(mrmlrmmmmq/backgmmhrbcaused by
subj ect t detecté Reagents required for the
27 §?I8‘ft1°2 IBYACPde he first and/or second detectabl e
signals nmay be added prior to the detection reaction
if required. 20 In one enbodijgent, a fluorescent
noi ety (such as PE) is linked to one part of a
conpl enmentary binding pair (such as streptavidin) and
added for binding to the other conponent of the
conpl ementary binding pair on the detection
ol i gonucl eoti de (such as biotin). The detection
reactlon detects the flrst detectable S|gnal and the

S I T ——r a0 a4
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25 target RNA species bound to the capture
ol i gonucl eotide) and the presence of a target RNA in
wWa b@s/1eepect i on conplex is determ ned by the sPCDOR2005/013247
det ect abl e signal associated with the detection
ol i gonucl eoti de. The second detectabl e signal may be
t h@hes eoreerftotion af the deptectand ewttiaporigohustsotides. mayTbrevaried in order to
1ncr?age Qr c%cqeﬁse t see%% 1\9)1§rn gﬂﬁé &?ech{) geta%tg) S];oz‘%g?rﬂﬂg Z‘i:f gnsf‘(geaged to detect a
plurality iof tkngetv\RNlAs bﬂ[BEOarrtore bf) tlese tagd RN AR may e pessentinm significantly

ond detecta S e .30,.fl yor.e ' I .
SIS P GBe 1B Hatwer o aed SHOHET B BT Rl it may be
desitableO 0 ldpditasel ethECsligrﬁh geprated dbima bmlwlarotaeges PRNAf by decreasing the

enbodi ne the first detect
conqEREGIoRatH o BPGPLED FaRf e tid ugsnen eTEgTpDifly (Hievise, it may be
desittbNB@R ih&edyBahogignslere b gRaduldy tdrget RIeX. Wintthistdage the concentration of
internally color-coded,_ microsphere se ng as the
captieragt deestion PRS- i for AP SRR GE ROVY B61 Be Lr Bt

| S Afef hiHBRE60betdRes b 1IREERNAI (3-REddiRal andngle chlﬁure and detection

automated, high throughput detection platformis t

oligpnwgieptdes, tbp aqsp]@pg,ﬂftgqj@ﬁ cq@plsxis eatrifngedite eflet getqe,@ctmn complex. In

this bﬂmlé}eé%césgcagfe% (H&%Hﬁ&eotl&; anEREA &%oﬁeﬁfﬂﬁﬁy ﬂ%ﬁfé)%ﬂ The excess
yzed In a single assay. By perf org%ggynultl

liquialsis aymovedheWastnbieps wiing gcprg@pnlygﬂmgwp gvasiing 8% bg performed if
desuelaf I}E]ov&e%ero #@tr\é\g&@ QIQ Wﬁ%ﬁ &l g&n%@e@%ﬁcteﬁ \;vrﬂﬁ)ut wash steps.

ence he sanpl e can be nmeasured
Thealstealo&mnmleamayrthmm subjedirte deteqtiton. Reagsnisireqpired fpr thei wsualization of

the f{;ﬁ? n%gﬁt:délfi%dgtee% %ighgﬂn ll}{ggye %ﬁ(ger 0@1& @é ﬁlgtd%%cﬂlcﬂllt r%aJnBﬁ if required.

In ohb enmmmstphé‘me&:scem sioiegl @udh 4sePHyhie ligkddatoems part of a complementary

t h L h
blnciu?,ge lf')%l?g P@ chyas gg?}g%\fl S I n% q%? ebmd@rﬁg FsJuthr%g §t(}:1é1] ?mponent of the

con@&ﬁ{énﬁ}}c bixdigepar oh. tﬁe dbﬂ@enonseicgmnnbleimﬁec(tm;hl & biogmalThe detection
For each _cq] or-co here, .the m ne at f or e

reacigh 1> H00T0- GBI HEB B TFRGERE JoERE’ e dpagis®e o idenity

of thd&aptlad BligoRREIEdtideds give®BY eheSdeficiablei skl (and Iﬂierej‘f)reVlhe\tdentlty of the
that is 100 data points fer targgt to, be detec

targpicRRA sRericshoprds tothy papie ofignuuelgttie) Yidghe presenes H{'ﬁ a§get RNA in the

detddtiéll E@hples iQAREmMPALACHS HeN@cdddadtidctbRSsifhae anogila&HSmt}mHé detection
real -tinme, quantitative data faor each react]

oligpgysteopds. aT}@ sg@gm,dgtegtab}ﬁylgaqﬂg%ayg)@ theay tnbealch getectmn oligonucleotide.
Theqﬁétﬁ&{ ?p&t&ﬁ&b Bflthe I\fﬁ'ﬁyana Ybond @i‘gnélr’cﬁﬁrml Var}aﬂﬁ)eﬁd‘ihg bA@le nature of
control s may be enp oye as is known in the art.
said agepndd koo mothevart. | Imphownbedimes, firpy @’3‘11 IS@Cé’Pé @e{e@table s1gnals are
(0] r | ﬂl’ & d

L 0 ORI A SH0L JEpLBE08Y IOLBIAS i
phﬁmﬂmtnent protocol) and to nornalize the variations

lthré?aggalc ?egg% 3 fto < embosc’i ngntsg]g ?ll g&%tzﬁﬁeo %%@aﬁtlﬁ-ereh nternally color-coded
mlcmpmmﬁtﬁfzn%tth&:X-Mip tteblmddg& depefopRiBy Luminex giéth dlot ie@mally color-coded

eSO E AN -
streB4 P RSERE dab2D dnd It Sﬂfﬂinbteﬂgl\l%ghﬁhmugﬂpas del@étpinupletfamd is the Luminex

etectlon 20 ol i gonucl eqti des or t
plo oot o bt draie fp e duisie Hhrsamad). e IERE Qbreppliva can be
ana@ﬁéc?ﬁ“h%ﬁrglé:é’srsi}h@ érformirdy fnlRipRXEEB8She munteebf farget RNAs to be
he internal control is too high to be conpared wth
mmbﬁ@iﬁﬂﬁﬁ@P RNA to be detected, the system may be
nodi fied to nake the detectlon of the interna
control less sensitive (i.e. gy adding nore interna
control -specific beads to the reaction, by decreasing
the nunber of capture oligonucleotides specific for
the internal control/substrate or by 25 adding
unl abel ed, un-conjugated capture oligonucleotides to
the reaction m xture). External controls (standards)
may al so be included. The external control is used to
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normal i ze data and cancel out variations introduced by
the Lum nex machi ne and the detection system In one
werwodoazesmit, four to five specific oligonucl eckCT®S2005/013247

will be coupled to different substrate nol ecul es

(such as different color-coded m crospheres). The

ol Thoprasheotfi targst RIVA e the3@mple whmbaimedsared @s o dehctipy plthe fluorescent
et J% 48ty Ben e e udn SRS Bitle 18 (hE Suffhex pltform which
usethlb@ﬂﬁidtds e@hlh@ethmmldrodphexaﬂmga)ﬁle dfvlfefeelam illgmamattathel solors inside

ar d A t | ,of . .
the 3 eERsPET Bisol ‘et SEECNTY Frep) et W s e gl et piggphere Ge. the
seco]c l@rdet&tﬁiﬁe sikfalf. "Rk ea@@lélﬁfodecﬁﬁlﬁﬁbspﬂé}@ therblumineReplatfomn records 100
uorescent I ntensit of, each st e . . .
scpagRsEPL B o415 AR G 11 FREor P, ER YA et Belal evigy that i 100

data%uﬁlﬁf)éarct&%gt to HaeiefRted! ANRIn6aNGRIAE Eé}itthl@snt}ﬁfcoldﬂ @1gna1s Finally, digital
standards, as well as the 35 target RNAs,

mgnﬁ@.ﬁ@@?% tramplates e sienals el Wag pamtiative et ﬁ‘H | eé@’ fﬁ%“l“z?%
Q}ﬁ‘pltopﬁ&te LOEr B BP 1s8libs GHRARE theSdleckibh YnettRE S |Mdtrf§ﬂ§1pes of internal
00

for the detection of small target RNA nol ec
and mmanm@qlsm&eu eenioxed #hinowoHB thage Hf llétewﬂgwmml will allow an
1nve%]t% gBUxtmaqjl% atd b&ffibapé altd %gg}cﬂﬂgt RArdePRNANRAAS G different time points
I zat1on specificit sensitivity of nodified
(suchus lbeiotq ddsaftey\ thigatidsat pr@ﬂ@lb ﬁilchtoenQi@Qh@rih%) farighigns introduced by the

Sam&&%}‘%g‘g‘é%’g cg%sgﬁ%inéqua[llcé%ﬁ%%ot | ljegt\a,g %3 tlrlmlg tlée %Iglrractetnstlcs of the

targ RN A Beddtexsedc dn obeembaditnend, the lrrmml @mpml i¥Eher. 5. 8%%%NA- Both 58

{1 fi .
and 81;98% El\!'ﬁé?re &Rﬂ%ﬁ@l} @i%x{p?egs gaﬁld %rreens aEqulﬁglg Iﬁ(l&%ﬁl%%r gﬁﬂ%ﬁg@ﬁ{d detection

Ollg@iﬁcfﬁbtld@ witttbla gksparetd Her meelstamal abetrelstin te samt mogner as for target RNA

sed is mr.e about. 1 nSi.tiy t
molfcyli; RRTYFrRREGt R CREPHb S THOTh B asP g b G giey "GRE compared
witht ﬂl'é&brgRWAStorlﬁq&th’c&ﬂ fiRrsystemnidhyt b Irrmdﬁ“rédan ahaksite detection of the
Furt her nor e, . detection nethod djsclas is .
intefyB} RGBS DR AT DD PSP R HOUE 2ol el b Recton, by
deciehEnd i n@hbdtichpield dlebBRMIGHSRGpéilRsoartd ihietial CorploBastrate or by
hybridi zation format. The present dﬁ@ectl on et an
addigk gelebrledy up-sonipgatedearire lisprugleoiday i e Zeagion WEBPhg of
ol 'E%%ﬁﬁ‘f'c%ﬁﬁ‘élg stalarBRHRAyE alBY VeeRENEE!. SEtUERERE] c(ﬁ@rol is used to
Ication of the target RNA nol ecul es -and can
norru@impl detaeandi qaneed opf varjagionssintrogysed by st Lypined machipe aff‘h fhe detection
systklﬁr nfﬁ o reﬁ%%ﬂltrﬂeﬁp four tBrf?\)éesg»Emﬁc oﬁé&l\ﬁ@l@&id&’ will be coupled to different
pression uppr ess suppressing" as used
subtteoimaler e sutlp as Aurmé @olsk cedsdi misraEphse).acThe oligonucleotides cither
con%gn%e sec c{ él?fg.ll %igg)?%%gﬁq? IB{ZI)IP tl@l@&ﬁﬂ%%ﬂgl' tﬁg'l.las dlscussed above. Different
amcmlntsmf ea:lh oﬂigafrplbbmlctﬂ‘wﬂ b@uaé@ca@er diffartent standards rF@r cxamles éor Standard A
] BRGNPy L B S ot n
StdBUIOIRSE The nieeefludiedcerd énta’mﬁp bikaeh ttendaed mebfe @abqui@, aldng with all the

t { { d
targﬁ&rilgaﬁn?lrgg gcgge élsﬁf;tgci g’% aege{% Vg ﬁorccseﬁlté%log of W% slfgn%ards, as well as the

arg@ﬂmmng <hebé measaregonmpound or phar maceut i cal

:@gg‘:?éuhfg d)ﬁsclalm Ig)ztgl%gﬁ%;n&fes E)&Vng} @ﬁt gthlfcg idl%gllosed is a very

efﬁﬁlaﬁt%(ﬂ 218h Ol etdcBOY 6Osnh]ICGhrz Y FOGA n{mufeﬁ STl&ImétHoches&ﬁlﬁd combines the
di sease state or condition. Such tre golfy%flg' not

be
use i biae thieeht Askptipn PRSTR SFiFR ene igaiqReieeificity and

sen@Bvits 86 nfd@IRY rhu'éfegt?c[cﬁ {1Qhathk U rmBAAte NHREien Y tAe capture and detection
caregiver 25 that a patient jgequires or will benefit

fromtreatnment. This judgnment 'is nade based on a
variety of factors that are in the realmof a
caregiver's expertise, but that includes the know edge
that the patient is ill, or will be ill, as the
result of a condition that is treatable by a nmethod or
compound of
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t he di sclosure. The term di agnosi ng as used herein

refers to a judgnent nade by a caregiver that a
w@2a05403298 30 has a specific disease or conditiPCT/UTN0NS013247

judgment is made based on a variety of factors that

are in the realmof a caregiver's expertise and

oligonvel¢atides, hdtiple argst RNﬁénW.ﬁ‘f%d’é‘n b gefis g]oonﬁgfigqqﬁr_lenﬁ.— a result, the

exprésgf)ﬁng;ﬂteﬁln G?ﬁ%f B o QAL bPRrgARNUSRHIBAELER YethRlidd. t@mpared to
2 udgment fmde by a caregi ver that a patient . B

existingquithagls, e pyasérit dbleefishni methebdspsed dntrptsrrboh} 0 times more sensitive

than g?gtﬂl{éﬁf‘ﬁlﬁédslq'&ﬁ Stn g‘tegle@l%d.a,O\%; s@l Yo of hGial KNG tlthﬁé uired for a

e realmao a careglver .S expertlise, but t ha .
multiptexbd) desysish Fuktimowberd ge prbsent ddtestios msshadedisclased fis werej gppcific than

._.or econe || . . i1tyd \PRETI
existjng ng%évig N gEﬁsnéft Bl)D/ thg %ﬁ%éﬂg%‘ﬁﬁ?%%1%?8%%‘53’5@%25@31%2{& ﬂhgé hybrldl'zatlon
formel. StHeOpragent ddibaionemathdd rigiclosalual 4lso "egaybjoense; requires no labeling of

olig();;lﬁ@}:(iﬁgllg% ér ?Mﬁgﬁ%e?o '@g quurgggee.rrgoeeﬁnq lg?c\ét’ig}lg%ﬂ@%’t?r ecz}:eRnI;Ié’molecules
and daaBbicbmpledO@sas itdd 8,1 Iwor.ne, cattle, sheep, horses, or
primates, and humans. The term nay specify male or
Defi e or both, or exclude male or female. 17 WD
200R/ 128¢0 8 Jrsebhtida? 009184324 7" pré&veiitANPL Gpirxaivpt e “duppress” and
Det ection of synthetic m RNA rgml ecug ‘g%aThe nmet hods of d
"suppigesing’ g aifed BETSIBI EHA 2O 5 BHHOPCSUTaFS SIS Y & crmpound or
phari8t&tied cB% n) {fiatdd Prior @XmEPh&t bhe clifiEAN&ENpteM-of @ disease state or
Let-7b, Let-7c, and Let-7g (the sequence of each m RI&A. Such
conditipn sl WNPTeVETT AICEUCE AAliirgl MpHiFPsRETR/IRE disgass pipjegogoTcition. Sue
5 i ficbB noti5labddhute Wk UsBiur, 79 10 i RNAs
prev%rgﬁlghga %ug’@ges%lg%%eer \I/lgd r?i Rl\‘llAef amly and the 10 )
nuFhetmydrament ) Strept” andd'tieating’ ahusedhragm 1gfegs a course of action (such
BREGUES- DS LOHPOG o il RE LGS ShAnsbtE a clinical
o oSBENE TSR FREaypi A RAUDSE LB At cinic
sympietn-ofg discRNARtwer @ndijinn besl t2elminptagameduer §¢limsifpanifestation of the
. NC). and their n [ . gpi ked
e P SEABA GRS K TPy Tl |
ol Thoteun!"éohdedes tleatmeh@tas Pagd heatin Téfers [tenjTdgmenhthade by a caregiver
Let-79g were prepare Phoeni i l. ogi . ¢
v LTS T TR LRI BB AR on o vy
factdle iR hicoi thé rghn e lacntdgiless egedist,obut élset inaladedthe laroavledge that the
.also given.in Tahle 1. al.ong w.th,relev EQ |
patiept 5 1lcqsi v be 1 Breaestlf A REORAGRbR l%gea%%té%‘?eag‘é’é@ﬁ@‘smmpwnd of
the diftMisGRt es a LNA base. It should be noted that the
nucl eoti de sequences_jndicated for. the capture . .
ol ffb%ﬁﬁﬁldéa@fl?sd%gsasd’é?p R 0] Frlsit%aﬁbiﬁmﬁﬂtdfl?f%p"g SPEEE that a patient
has §554ic BRh& o2 R8fBlord TRIdFudbaientlis@nads dadkadn haafetylof fcers that are in
(such as, but not limted to, a C6 or a d2 lin ere),h a.
the neale) fgtoRtreiveTIRRtEs Tgypay ingudedhe pigiof fhsmgthags disglos g herein.
aagge Al AN o PRIEHAL 8s usSERedeld NEBs 109 udBilerd Made B a caregiver
a conbination of 'the foregoing. |In one enbodi nent ,
that Ipetie@ reapitesCrvill bemedit Fomyracvsaten Thisdedamients mgflc g on a variety of
facthid %l%z{% Weld ﬁlolﬁf']h 18 1m SERUERGER e S5r@R eBut! tRattiRQudds 8Nd RitSwledge that the
sent ence. e predicted Tin for the capture
patiet wgib heidll eohaylescempilline theaeuling e camditianiibatdepistentaie by a method or
ol ir%{)q% celcﬁsocﬁisg%/ detection can be predicted.: The Tins
compg cOfipl'éxes were selected to be substantially
equrheakentindibidoaltyii'sutiiest Usre'patfent! a8 Bsasidrepain eaferp tooapy ammal, including

avai |l abJ e fr.om Exi gpn mar k) . | or-co
mars U &7 AUCOATS DT AT P A e TRy gy chegp, horses, o
prinfafdssardrhumbXg. Thé terth may specafiyphats ortfeale apbath,er exclude male or female.

ol i gonucl eoti des were designge to hybridize to the 3

end of the desired target m RNAs and the detection

ol i gonucl eoti des were designed to hybridize to the 5
end
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of the desired target mRNAs. In this exanple, the
detection oligonucl eotides were |abeled with a 30
wher@sines2teag at their 3' end to all ow interactiPCI/us1005/013247
the second detectable signal (which was conjugated to
a streptavidin group). Furthernore, a Cl2 |inker
sequence was added to t BXAVIPERY of each capture
Exafiblb $OBUELERr e ic HiRRN hlbafiQUPI 1 NG Of the detection

Of Tgonuct eotrdes to the mcrospheres The first
deTh&:tnathb$ off thn atepent Thseloswrp tiereeusedl iy amnlize dotlosglysrelatadencRNAs, in

this %)((Jalﬁ% ot o{‘g{l r ?,%P’ﬂ)e M8 79 Sing g%:‘é Pg V(Vﬁ?%%%g&é%péacﬁ miRNA is

as descri’be
shovMetrh’cﬁdﬂe I%OI@‘IWI'CU gtlechi SEQnm No$ol 6‘@9 Lgs@a Liet-7bhles-7c, and Let-7g

w3 Bt f con Py~ PRERRAARL i) e 10 S ATRE 3 gnd of cach

miRN@tare’ @)nﬁérRNAxT herk Sre&ﬂhd&t@efp&nde)ﬁlfféﬂbi%s buhé 8Yenl BMHEMBRNAS.

ai 1% B G bindehts art TS Lt B dhini pRaS iy @ Lien poin

NC) bﬁJdOﬂyGH Fequehdes doﬁﬂﬁﬁddo nTdeJ D,BIAWqﬁkealdd@dlr@ aﬁgdimeleotldes and detection
ollgonucleotldes coupl ed ex n1cro

oligerueleptiqes fordiet-gaydsE T/ bdietde §n11 gptmégg\yﬂe lpfqgﬁyg 1x Blotechnolo gies
(Hm?tQQﬁé 13296 E’e@[[édé&@@%%&%ﬂﬂde’éecﬁ&e611@$1u&190tmes dﬁ:ﬁ&”@ﬁ €@h miRNA

as shown in Table ual nunbers

f
are qﬁ%glﬁgpme’]?aéga ¥ glggg))mté éﬂﬁYa@HSEQ 68@&(6@ ur e capltal letters in the respective
sequ hdgg ARG S QTN Bashert: @h(ﬁﬂjcg@éjnoté’& ol tﬁ@ﬁﬁc@é&'ﬂﬁ@!&éﬁhéﬁcé@ﬁdfc@ted for the
capture oligonucleotides per mcrosphere (th
capttust digonustrotidesr cani tsnmedifiedh by @eléing jaj Hasel Few: sHe SR%@I group being a
' h
B e e
as, bwncpmmmechh eaggcgtatarand yeescgtita SERRIENOAL 952 Fdror 2 chgbination of the
e tines .
o, o RSP R b A Ay e kot
sequeAqs U rdsclobédy onmu ctheopietvss apahidnhei rTmesmecthﬁd/ eTmapfour ¢he capture

ohg&n&@%g@fe? 3 Bt%g d B%C]Blglé(}% gatél éﬁ Cdg:tsectl %Pﬁgdtlfgﬁatea{b% Eagelger predicted.
The Tty ifati thatcomplexésh@emi s¢tevted tovds sobstdntipliy g@dvdent ]th;oOgh:) the use of a

conggtyégrl%ér&% %)&ﬂ%?tleir x(n[rﬁgm ! er t UE&) r—&écgzd églﬁronl}erea were dpurchase:d
'bnﬁgwhuﬁﬁCdﬁbﬂmgﬂ@@ggapm@vld|n- PE conjugate was added
e streptaV| In conj u was | hcubate
definthis eéiﬁmelg P &3PTUIE o%lg#n ot}ﬁeﬁmslggeggnegé%ﬂylgu@zf tga}e 3’ end of the

des@dqgt’gagmgﬁ\lﬁsrh%d%ef ®Rcav Higdnittestidsy wealdesifedti ByH‘ﬁdQIeltdSl the 5’ end
fmqé;(”]t e detection oligonucleotides, At the end
0

sirpfctateat MEANAs He this RHEDLE. digsdeiestion OFERIYEARIFRReTE eled with o
bioth @gfegrtﬁhr -Bh &n& q&'efll%wdﬁﬁe?&hbﬁ’ Ryifte et de0bhdA8etB@HAd isiafsl (which was
can-be conpleted in m nutes. As discussed above, ,
conjupasedtORGTEPBYISingEsID) | Beﬁleme 5eC 12dinkey sequenyeppwpadded ty the 5° end of
h Yy e [ f
o U PRI, pR0 e e b e o e
micRsheres prles ﬁrst dtetwetakziarsugmm aFhe gartwe eoligpehctpetidest Wers coupled to the
mlc{fgrt)lgoe{glill(s:llng lemg u?aQEJ? ’s r co%%?&ﬁﬁ?trgg@ga H%séﬁﬁég%_ei Qv in the Methods.
LelT-hE bj,eteb‘édn— ﬂletl'mddog}eusedhg) thisTéxemplewss ds nfolifenys. e§a@PE RNA, in this

BRSNS PBRRAR el B A5 A0 RE L By g s 1x

TMRS buf{ee 81 TIAC, eP1% SHifltasylas0mive MMl pHi&te G11mM rEDTA pH 8.0) at

reaction). The uenc c
varigy GOOBTIAL S 1 SPAICATE 5 uflea SERY- syn{hﬁefte?" O GALS ided capture
ollg§ﬁ1@%tlﬂé§ cgﬁpla-diﬁ' I_Qmi]mefoﬁl@rdsﬂWrds radi dateon aligonncleotides for each miRNA

tenpl ate” indicates no synthggic m RNA (the target

RNA) was added to the reaction and serves as a

negati ve control and background reading. To normalize

the data, a percentage value of the signal for a

target m RNA is calculated by dividing the specific

signal obtained for a particular target m RNA reaction

by the t ot al signal fron1that sanple (terned a

L L o o, —y s e M ~Nr—n s
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30 In the results shown in Table 2, Let-7a, Let-7b,

Let-7c and Let-7g synthetic m RNAs were added at 100,
w@058029@nd 40 fnol each. The detection PCT/US2005/013247

ol i gonucl eoti des were each added at a concentrati on

of 10 prmol. In rows 2-5, 100 fnol of Let-7a, Let
speciestte Hedetestad ab showyinphleHespeasfic. Fvpngmiers ef @%@Hhefi*sd\%goo) coupled
to cag;tu?r{t: ﬂg&nﬁagtﬁg&g%tﬁ&a wggta]&%gﬁug\%gfylﬁ)@ iosﬁﬁ% #tﬁxte oYlgonucleotldes per
mlcﬂoat}w%a(xheLtetaL wnpenluetleﬂ«z:f capipte d_abntm@owmwﬁezmpcowmw 5 pmol). The

4 | 7
w55 o U SIS I R g B T i v

incubste®dt 5AXC dan 1 bieus.een thentimesh hﬂicztedtbe@vdemeinwA@f buffer to allow

hyb%‘?lzﬁt’ﬂg bgfwgeﬁlzl %gsigﬁ‘ie&?m%}f tﬁ éa K eac% on%b X‘ﬁ&e@ 2 (?Qh/ Sg)%&%e capture
sequeRas iahd €het @dt@eibn 0lifNAcIEatidee andlthei (rb@elctlvﬂwpmmgﬂquanees After the 1

cont rol [ background reacti as. sho
hou 4o BN Yor G0 oL 0300 KA PUR3TORF O S Jemperaure)
to pAllefthedRtebiidH coaplie MHheakéRNliqhid ae astp&é@&bnd‘ﬂS(RNAof diluted straptavidin-
species, sensitive and, specifi.c detecti

PE ¢opiiignte a@s agesd. The sti;eé)tavglil%%]coqm@tesvaa?u a@fl gvdtlhélae defection complex

for INRIRARRE 82068% J1loMbihiife 6?&1@'8&&&&1&&9’@1 conflighdlAo i Baetin tag on the
detected. For Let-7b and Let-7c, 76% of the sig

detea@qre@ltg@auqlwtlﬂwe/%éalmné ofdle inpeiion e QPGP o r?agrog‘ét Luminex 100
plat%'n% tlfkede‘{iﬁhgﬁj k%gﬁon':é% rdeée‘ﬁt)edzgm tekorfpRiedtil©0 $hifid. As discussed
cte the sanple was fromthe specific target
abovs, Ris&onditidns ddssribed ea beidifiedensi ti ve and specific
de REfiod disclosed.
hotgglﬁlteé Qrgogfhg\{v QRs ﬁ{ éﬁg%%&g%@ghﬁa (Sefg?ee gﬁlﬁﬁﬂgde%%g&? effiod disclose
Theroehmtns mnTaBIIeFeZ 5 sqqmntdbe pdrti¢wdarcapiueerrad [detectian Qigpusieolige added to
o -
o S Q5| FOAEE) SERREENERSS Lkl 8 i T s
7g).L&he Fgvsdinfifables B35 indicated thotspateft. taf@a‘eRUat agldelb tocthe b@d‘tl(frbmmture and
the E{‘g}%gﬁ%ﬂgg hglﬁ targl?pf [?Iﬁ.gc ol rGrr%%vlrﬁo tsI ar}ldllél%l?}rdlla%le e?gctl&bﬁaactlon) The
seqlibﬁébsbﬁ ea&eehptuie a'r&bdleﬁecﬁon %@Mdbaldemnd' il aynﬂletmdn]@éﬁesre shown in

by 15 decreagsing the cancentration of. RINA
Tablea} ggﬂe r°§'p‘8@F?tF R ywvtgrgplptﬁ JCates, nQ Wﬁl?ﬁtllc )WR}?]%b the target RNA) was
add&R@Whe taBridnemdlstieDis 4 hegatiad @ﬁfrbl%d&ﬁﬁl%youmﬁ&ézehﬂgh €l'o normalize the
m RNA targets are used, concentr

i e GES vaieof BSRERE! B QU PR & STFIFFOPY Aoges the specifc

s1gn§h9%ﬂnécﬂf01r§ Bh@icWar talgB TN A REchidhady tHE todfl kighél from that sample (termed
specificity can be maintained at i RNA concentrat |

a “ngsmalizaficnerafo™. Fhoproyignalsygreater thapgio Offﬂaf‘rw@leilg%afe@é&hﬂﬁ]ﬂed

Letr; it B0, gﬁgwnqﬂ Ta%ﬂ:% L%tl% Lé(96, 2RA7OH W Let-7g synthetic miRNAs were
respectlvef 20 signal detected in each

addsdrpl @), \8ér éO fand rﬁOt ﬁmpl §9@b| The dqtgp(tlg@tohgmgﬁkpgl@s geere each added at a
cong %%I%&(él ]tOT@ﬁ&e i rg‘\p?% iRl e ekt L%ta’ﬂ:y'Lrég%! Qxﬁd Let—7g synthetic

the detection oligonucleotid
m1RIMqOWemd atldedt; nevand-8y &stmd oéd.eatrd Letd, dapfaead Let-7g S}’nthetlc miRNAs

werg lr?lggei%ggcﬁ%/ste gd gﬂ e(&nf\%otl fl_&,gﬁamLFq\%z &eg%p, Zanq ?'tﬁg—ﬁ% %thétl@ miRNAs were

addbd:bimd dowatldan, 40 nﬁiaoh/\astetgedLetWrb LebTce and Letntg bathictin miRNAs were

cddbh BRI QS 32 LN 00 PO BUSES MKy spcitic, it
60% @b 91% aMnthe |-s@érral7§etécﬁécgﬁi a ma@h&s bmsgdfroirm t}tehsipsmﬁc target miRNA to be
experi ment was e n
dotgrily A4S P?ﬂj‘tlt’%@nwlé‘?ﬁcE@Q‘é‘tﬁ??%?’i‘%er? Bl o @LinGp iy of Table 2
resulted in good specificity and sensitivity. The
signal s detected using the 1Qgm nute hybridization
reacti on were approxi mately 70% of the signa
obt ai ned during the 1 hour hybridization. To verify
the repeatability of the detection nethod, sanples
were processed in triplicate as 30 described above
and the results conpared. In this experinment, the
concentratlon of the Let-7a, Let- 7b, Let-7c and

o, - " pen LA - e~

I T
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concentration of 10 pnol and a hybridization tinme of

60 m nutes was used. Table 5 shows the results of the
waledsaoizem. As can be observed, the repeatabi | PE€HUST005/013247

the detection nethod is excellent wth an average CV

of only 1.7% 35 Exanple 2- mi RNA profiling of tota

RNAL #9 &melr concdpiration ofin;ge tanges e RNpIRscies, [sensitiye|angd ;spfmﬁc detection is
obsemg,\msotrefett Q! n8{}yt(ﬁqge s fel cfé?e%fédtlﬁ HE LA 1e i | FRUHS the sc})emﬁc target

esen tural RNA source was exam ne
miRNA tbbe $leieo<tadrchaf Let-fle arNbetSloLTaYe ofiths signalatetepied itthe sarpple was from

the S%?e((‘::l faregegm%\lﬂ (1?0 be! e?gct an(glh[eet 9 %%}&ﬁﬁé ﬁg‘f’aﬁﬁ%&t@@ﬁ th{‘sample was

Was i den |ca
froml the \&pwﬁd iageem]@pm torbetdetetied.HEhis sampitize RMAspaiic Rchtlon is observed

extracted fromr / 8.
despReh st 1 0NE% OB ntla s R HOGET G SRLFal Rolhe TRaggon  The
sequeiddt dTatet-oBlahy Lpr-ndditer byroAsnucldodds e fhe sepemt dffiet-7b and Let-7a

it 7 i e S S R R A B 1 D SRR o

t OTROHALS ResbRHBeABF §8 130 &mel AfRMsAr8bdceRNAS i0ididse@d fshe data obtained

total RNA without purification : ab he.
at the QfHGRMARIA CYBSRERIoRs o GoB Gr sccBtt PR pg}“fAﬁ%"ﬁl }ng]\r/a%@a"f)wﬁlr%tes that by
decreftthodRd SmbiRRiR dARMMAIER trelR SpedfiigdvdsandriiSed Righfly.on

m xture specific for a given target RNA (i ndi cated as

Leffatdg 3 phaws7the eadts f t %@ d&WEFlCLDePSS%g)Wheang‘er‘B@l fargets are used
conc-gﬁ'ﬂtﬁﬁs B¢ 170 h Qﬂ& 6atms1 ST RN Atdadbled hiRr 'ﬂﬁ)@&EHoWﬁ in Table 2,

m xture and concentration at which sanple RNA wa
indieatie thaf detestion engcifisjly @@émr%al%thm%@mw@aqonequsé‘ﬁ low as 0.1 fimol,

| AP Lot N R et A5 Hht. ERLRRTAr ively, of th
e ERHLARL 5 TSl ARUALR, B 189, B30 A1 ROt of e
signadlateeecteil dmeack singde wiesdions thd spesnfabareettrmRM odre detgeted.

pr nge, of i 7e. fr
(i nanedrag st S PPLGHE B i Slghfile @ ihd RRELE aligomleotides
coupledyat thy eicresphered ardnthe Eura dbigmhutleotides with dlot indiyAs thdwgletected In

the %eééslesgg\lv’gz# abtl%;@argiﬁ\mdla%o&r thﬂbndf zeaglg nlggag ngaﬁsxgecp I t?ble 4, incubation

timds QRS0 Brirfutes; 80 tifutdLInhd 60 @dmibdwere nompdred] The @madntrafRiiss the Let-7a,

at 400 n 40 ng and.4_n es ectivel
Lo Phaletdadiy bt earaRivAniel 55 QBT B A be seenn
tablé ANGEQbAinsBE Sybhkitaioh tBhe §P@C inkinGied &tilh eésuhgthtﬂ'] gdddcspecificity and
m RNA was added t o the reaction Xt ur

Senﬁﬂfe\tﬂéfctﬂt?rﬁl%!a sqistrgter dsies das Lty H’é‘dl”é{“"iff%m werg gpproximately
70% St §1§na'1 BotdRbd Gurfig2Q ShRawWhithatzalibNAs coul d be

detected in RNA preparations enriched in small NA?l,as, )
welTlo vesfy the repsatabilitneh tiadateston methpr.cRImRITE Mot Pragfstef in triplicate as

(J}W)ib WBLp UP& 1t§1&fnﬁfa§e‘ad Il§@1‘fk5éxbéfﬁh$rﬁ 88 cdnbentABbe6f thoDet-7a, Let-
VP e e et anr ehent . of RNA fromt he
7b, $etitecandi Istp targe quMd wapa 0l dhfédqt??élov ohgquyclgptides were used at a
con%@%%gﬁgnl Xf] f()y I)l e{lﬂea I?i%aﬁ L i0PB0 Tehitedwal tié%dt OtaBle 5 shows the
rep ar & | ons were to concentrations of
results @f)the&la&ptlomo&s abe obsr@vealndle sepenigbility efdhgsdetecgion pthod is excellent
respecti fore, detection oligonucleotide was
Wlﬂé%ndiggragf &%}I %gﬁgzln?/?at ion of 10 pnol. As can be seen in
ExaMBrﬁRleéLﬁmmsofttotahRNAdfomﬂaE_rdm ection method is
mai_nt ai ned do t0..co nt,r n 0
T SR P B LS 4 B P mirovns
preseaNinRenaSRERMA sorodway ¢éxamitede Imthinadainpk theRNAbowse was a rat brain.

obtai.ned in, Ta 6 and 7. a e 3- m rfi.I'
Thegoh EOL PROH fe AL SR Py Bl i eieBpiig! B method
use@ Bl Ekdnpl®f, Wiktethd ek @ptidOfhat tBASNpIIRNA g RNA exaadi@liBom rat brain by

m RNAs present in mxed samplye of synthetic m RNAs

was exam ned. As with Exanple 1, the m RNAs were

synthetically produced and the sequence of each m RNA

is that shown in Table 1. The detection
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met hod used in the experinents described in Exanple 3
was identical to the nethod used in Exanple 1. As
w@bwsao32othe col ums in Table 8 represent the pe€T/US200H013247
capture and detection 35 oligonucleotides added to the
reaction m xture specific for a given target RNA
standeirdh tiethatleldgiesathet titm synthasicaliptprodused F@R%Iﬁél e sepyynce pféhe capture
and rdgtga olfggﬁk?eoﬁdésnl? tﬁaqtsﬁoxwp b IT'alSlgg 'E RNA Was$ either column
a e co

ion mxture an centration
purifidd tetehti¢h the pbrcevdagead dmell (RS aroned @ptpfelsENAszdwut purification steps.

As aﬁ@? a %tcglljjnr%)g ?n;{éarl])gegl)%% %se%? g%{gﬁ%ﬁla%aﬂoﬁﬁ§%&%&Eﬂ&gﬂ%ﬁueleoudes

addedrte tiehexdtioh midiakel spedific & a\,@leﬁ(la‘éét]m&Qﬁldlcated as Let-7a, Let-7b, Let-7c

S2005/ 013247 5 bl.e h
o PSR A AR PB4 RRTRlpprson mivore o

cond®htr¥0s - at RoMcHL sarfiple mgﬂdsl aiEled Gedchabw fepiwsents dn am(hwdual detection
specific for et 7a, 7b an et-7c,., respectively

reac‘(‘%%lc Hhefrgeles offhe dft?cﬁ“mri shoygin al':’-kéqu ehts a mxture

of Tﬂ@frésﬁﬁé iPfrabiets dvov epetiedevdioh nldhddaisclodedLigtablebto detect the
represents a mxture of Of nol

Row
PreSPQ?g@fWéﬁNwm%ec’}#eﬁ o 1 shompisd (RAGRd P%@F@I@M@ igal RNA. Row 1
isa Hé%éﬁw &)ng 1 (ﬁo ad¥ed kSthe fACH@N R B 2-WiddicateAbADRNAf at 4 pg, 400 ng

. Simlar conmbinations were tested for 10 Let-7a
and 4P dg, Tespectiely, rWdQGfMP) the gppgtiQromixtrea Jp QY 57¢ Gile@uﬂﬁed RNA

eméée?ec%rré%ﬁﬁl\lggg %ﬁdﬁa{@ ?esgectlt/af wa la@il t8 the reaction mixture.

cqr_re ate t he armunt of m RNA target
RomrSelslewcreipnsxtlmcqneralstwh@m 50vfmal ef srseific rt@gqﬂsylsth% mikRNA was added to

the Wa ]lﬁ)?la ifure Fhe 8gt90§1§n E%hgﬂegtﬁfeé e(agﬁaﬁﬁ'l Blpinb1. bﬁk\i\@sﬁﬁs in Table 6

onol og d Let -
showlnham IrmBlNNs epuld ﬂoe sletwte«th cfeRbTy\ m‘em@ioe&) eRrephyd in $ypadl Rlééa lag well as in

i,cat. that, th
ol PGB DB R o BCRFADT o Y Bttty of g oo
metl@tﬁﬂ@llcﬁecﬂem@ﬂmnmf ithenRNA feonmthRBurSi igmat raqereflor  Br east

cer dj scussed. abave, t net. s.of .t he
8| PR h%gln‘]dté %S%easl%l x61tyg 8E§1i; ﬂﬁg deq m&ﬁ&? etﬂé total RNA
prepfafb‘hoﬂs %ﬁ&aﬁ@dab condtdiritions of Tb@(s 89&,a4ﬁ®l, eo@ I]lOOsind étoeg in rows 1-6

an_exanpl e of a NCRNA  si ted for brea
respegtivel Moot prsearorie T SRerRIR IR fif e LS o pmot. As
can B@Eéeﬁ i Tﬁw tﬁeasféﬁilﬁﬁty\/hﬁ' i @Wcﬁ&ﬁﬁeﬂﬂod Is@miAsihes @J’wh to concentrations

(Detroit, ;. Www. ast erand. c The . atl N@ b
of 50ng sl RiRe oAb pPRsieIHo! b EEIGR RRAEISo PRl éﬁﬁf“b e seen by
con{gﬁl‘?ﬁ% Ble R&d aﬁﬁ‘c{tloﬂ’?{tﬁs beaREd H TEbRs @'aﬁ&ﬁCt ed and total

rom t he sarrp es vas extracted as described by the
ple & aniRNAaprofiling wiflhmixgd sgithesia miRNASt ched sanpl es wer e

purh‘f lﬁﬁss 9)% Qﬁg Mht?r Q)‘?tthé cﬂeté@qgﬁ Yéa@t'ibntt@ RtcePHrBlis miRNAs present in

sanpl e, r’l cancefous RNA sanple fromthe breast
mix¢d rsmpltamf syaihetic giRYAs )wasaexantingd. obs afitheHxample 1, the miRNAs were
syntﬁlxon_ y @?o%{lgelélsang% sﬁi}ﬁéﬂ% of g‘fc'h\éﬁﬁl\? 154h£’c%ﬁ§xlvh ﬂ?Tg‘tQé 1. The detection

ression air matched sanples used in the
met%d fgdl mv@ha @xpermrmntsedeacrd)ed g8iEyanpled3 5886#¢ntindrtagthe method used in

T2 RS AoHITS AR 838 SERGE s dcsin

olig3hB:2@hddsrddetaib ther reasion RidAurespenificefof a gmxpatgieeRNAl (ndie@ted as Let-7a,
Lok ot §3670" M R FPDRRL 5 SRS AL AR e o

the SeabiInaBixtuacighdt thogonBiWratiangtlvastckf e’radﬂww aldsd (chenow re@eents a separate

al so purchased nd desi gnat d 5387 1T L
reacfipnly 3hhe SE%!?%@P Hml% i‘?&%"&‘f’ lg°%6%mlgé\ﬁ&%§ﬁ%?ﬁnﬂ‘§g° miRNAs
aremlgq{aggm ned for each RNA sanple. In an initial

screen, over 100 m RNA nol ecg_;lles were screened for

each RNA sanple obtained and a m RNA profile for each

sanpl e was created. The m RNAs anal yzed incl uded: |et-

7a, let-7b, let-7c, let-7d, let-7e, let-7f, let-7q,

let-7i, mR1, mR 100, m R 101, m R-101b, mM R
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103, m R-105, m R-106a, m R-106b, m R-107, m R-10a,

m R-10b, m R-122a, m R-124a, m R 35 124a, m R-125a,
WOR®sAEks m R-125b, m R-126, m R-127, m R- 128_CT/US2005/013247

m R-128b, MR 129, m R 130a, m R-130b, m R- 131,

mR132, MR 133, mMmR134, m R 135, m R-135b, m R- 136,

m Rall8 B shows tRe 488y speriRcitB3ond senditivirovithiniRed gynthetic miRNAs. Row 1 is

a ne%‘ltlg:e %ﬁré’fo:f%ﬂr?f% %r%é?%?flc 4@ ’Bét:-ln‘fégyithmgg:n& ?ﬁéﬁ?%%?écﬁ@ely (each added at

10 fnoR- R0 5 reprédedss @, miniuRd A0 mofi R1EE23 togetRer WilB]0fmioReflIZ@,7b. Row 6

repr%eg:s %?égﬁ?rpe rF\‘f))l-f éﬁ%@%%%%a%o%}@gb iigljgllq_o% qJ’et-%. R'erozv' % prE:presents a

mixfAeT USSR Df 023 2Abg&GheriviRthl R)fmod &¥-11B-Th., Siniilk- dddHigations were tested for

i R-181c, m R- , MR- ] R-.184 1 R-,185, mR-186
Lot i b7 (R SL8; Tt Ta8id TAE Ltk oL oR cofiPredt s Tebl 8 the
signlls Rett8idd cBirdatd® ith ThearhOt ofinfRRUBGtargetpiRschOh theirfcli®B, While the
resuf 0 BBl SHPRSZODEI PRI Re LD Syo6h HFY Bgigologons mRNAS such
as Ler-Rb ?agéLeWB‘\@% di‘i‘i"ef_R‘in2 uemeﬁgz@kucl%tﬁ'eg,oﬁjs ﬂéhlﬁl‘ dllicates that the
mR-210, mMR211, mR212, m R-213, mR-214, mR-215,
exprepFRITlew]s ofi Rrigus 7 RAYAR con be mapieredwsinig himothod gigelosed.
X [ 4= Gcneratidn’ | ) 3 | - )
E a%pﬁ AL Rnerfidd A2 heRNARSigRAure B Brédtcantet 224, m R 23a
R23b, MmMR-Z24, mR 25 mR-26a, mMR-26b, m R 27a,
m Rs2digsusseil Rbo®:, thi Rethods ofitlr. progenpdisclasie Zupy- ypused to generate a
i R-.292- i R- - .1l R i R-: i R-
L e e
signaiufR @ eratedifR-13@G, cangdR»wOrE, thedRINBDis RN aln this Rx@ae, patient RNA

55 B 5 IS5 il 8 s s

sampleReGRainedMihR+1328, miRNAS. Ris%t%8§ampld§-f3@9_,a patidat 38re laser micro-dissected
w0 o e A e Bl A ), g oo

matttieB-sashples Weld @dhasetl, Rreddiag thut R 3&ljonntoR: cadbdr, samiple; 7 non-cancerous

R7b, MRY9 nmMR92 mMR93 mR95 niR m R-98
ol b el e B SR Ao RS Hrons v
samPleS@redady Hedselifaifsrs miINAed@ekdion amd mapindicked samples used in the
ol i gonucl eoti des specific for the ggt ect i on of ea

folloyipsxansmie a5 deegaled el Apargiak esh &3V, T PIEALH RBeA R NO 5356)

5386 BRDMES Bhded RN |s@@blie 0RSm WREent ADIRONYSAEOB1&MBH (Hdrmal breast RNA
I engt h and contai ned an average of 3-4 LNA-np

itied
somplgcer patiens IDTNG. S1E7E 04 S48 (artesbcamier RNOoREGEF Bpmpigent ID NO.
31 8%%), aRda@itiod tbet(lle P58 SatdHe BN AR, 8GHi GSRNANQNHRR itdhebreast tumor were

I gonucl eot1 des were synthesized and coval ent I)/
alsocpughaeed and dssigrted: 530d, L{RHORe4SHaadLIBPei2505T, 14292, and 17054T.

. ; i j h of the detecti
muig)qa@g,foﬁfetswe%degrmmatf&%g_u mg)smpggfi dgs the eﬁgfﬁ 'agg

onucl eoti des were 10 nuc
corit annieifial Screamd ossretMgmiRINA 2malequigs- werd i skiegrpd for cach RNA sample

nucl eqt i d. ' ' I ' ' et
of 5 850, BAER, AELE6L. 50k SRR TR LARIROTRI S8
7a, Veagb) et at, éd-7dnlet-ig 168-7feled 7gflett HemiRad g@iR—ﬁrﬁ)O?WiR—lOl, miR-101b, miR-

o105, e e AR R4S 20, i

1240) ia{Fo M52 MIR-12, wER € 26le ThiGAEX, tiR-G2 % enil- [287, milf1285CmiR-129, miR-

oo . B Sm R R DG 8 St 196, i1,

miRA83 g, iRE130 AR £0, aRilk- Tt @GR i1aD-3p) infFoD4GF g ahiRdBIS, WiR-@44, miR-145,

.divided into_10 separ at I.tjplex reactions.. h . .
mirir, AR TR 4 B 140 T WS ik d B B L griRe152, mi-
153080 q53 QRiR- D4l S s4 eRRL CRSMSP.esH, inhiR- f60 mildQ 7 BpSiiFACT-5p, miR-178,

target m RNA nol ecules and 1 of total RNA from each
of the above referenced patient RNA sanples. For each
target m RNA to be detected, about 3000 beads
(containing -0.5 pnol of capture oligonucleotide) and
0.5 pnol detection oligonucleotide '
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35 were added in hybridization buffer (1X TMAC buffer,
Sigma). The capture and detection oligonucleotides

wowes/1extgked at the sane tinme. The reacti on wasPC€TOSADS/013247
45C for 1 hr. The target m RNA/capture

ol i gonucl eot i de/ det ecti on ol Iggonucl eot | d n‘ﬁ] 186, miR
miR-#b mEReIdil haoiRe B 1bymiRs &htes mikdid IHR- L83 milicd 84 QR [ iR-186, miR-
d P S it 1990 nliRr103 HERRQI 7&3& 198 SmiR-196,

187, ERRONE iR A S B2 dhit 87 iR 192 R 1
miR-8h uhiRet98; eriRsl9PmsniRaé39bo MRk, mﬁ%%ame%@%s "miB-3p0h, miR-200,
% t 200, hike2deUHieX  miR-210,

mlR'%IO 51eg:tzc(e)g’t rgnﬁ%l’}a@?%#h%?r%@ nlggy 26%?9 1|{r12@ I7"I'exas o
miR-SER @fiR{242 NiiRNN 3pmiR-21 4 sniRe} 16, wit-2l 6 iR 21 3rmBats, BiRLAY miR-22,
S. l.es a R-26
mir Gt RE P L RS anA S, RO DIPRRDR, MDD miR-26:
miR-DEUNAR 7k O6IR-ERD, mms; 1dﬂ4290f imglR-2P bBp,frowRe %r5mﬁaR32§g§P= miR-292-

The_nucl t| de or e _

sp, miperd SniB g0 SRS ERGE S0 Ofi- g@l TR EbaRREM0 Chir-29a miR-29,
miR-365 HERCID, AIR-BOE nEiRE0Y rnﬁRan@l, reR-30b, inoR-30¢, miR-30d, miR-30e, miR-31,

i oSS SO0 45 Rl eacionl hess oL A B0l Gellgant omi o

miR-5P€ mikaot Alr- b?trﬁlatﬁm ﬂhR—BEl hﬁRQthmi\m3BeanG@,3mR—340 miR-341,
i ndi cates’ a LNA base. It shoul d g notqg hat. {R-350, miR-
miRAd%| BilRt-P e WBRIENBHR 34 hiRat g HRBAPHRIG d‘ing E, m

351 %RQPHHIQ'@%II@' 16SmfRagm, %RmadinﬁR-esi IR -26] 6liiRYBAmIT-ALE iR -99b, miR-
oup escribed in Exan'p e 1 above. 15 The raw data
336, famdmﬂhééfé RNV eyl examingd.shown in Table 9 (with data

EXPligS %ecféte@t?mfg!ﬁﬂrh p{ukéj&fg%ﬁﬁc%&ldésnip%&ﬁb teyr th/btbetiolSofGath miRNA
be seen él several m RNA specjes_ showed

moladulkfxea‘re ratsp asb'nth@mdegmhm‘f the copiers oligenuslspiidas Wasells}? nucleotides in

lenggndam ?08 iy a% av@t'ag BP Eﬁiﬁﬁﬁ%o&ﬂ%ﬁ&cl&ﬁml €Bhe ¢dpture sequence was

severa specl es showed rel atively

locaRONEL &t 3 exmf of sheo targaetm@é% movlersles andhe cenide Qligawleotides were
e..m RI\IA p C e a t f:

Synﬂi’eé’lf"z‘g‘a e?f’éle§° ey 8?4%“1% gon%?ocg I g&%eg r%g?lﬁn%rl g%ddp @%ln Fhanufacturer’s

instrd@tons). fEadiesf thedetechiah bhgo]mclsamwmé% - g lentidayan Iezga apgcontained

the mr-13 0 h
and pyrragerol Zf%gﬁéate?%\lﬁ? 1ed)géegcﬁacgl c?etecﬁ%{ %ﬁgﬁgotldg %Qxh&gsed a biotin
tag iiks ﬁ%ﬁ@ nﬂiem@teﬂﬁdn-sﬁ@%ce WhsHosstddue, thé\5t dndied Ibhmmget miRNA molecule.

require t he use t er.nal refe enc
The (psisn ok SUBBEGE VA éﬁ‘-?bfls% if eagh ff S fup e and deteotion
othr%le e@§de9wé1f@ @e %edttch ivE QUIS, (TeiSP@ fathebiidieatioh Rhkkd toarag@inline software
detected and e co unns 25 designate the patient RNA

toolympﬂeébw@mnéﬁﬁ’l/f}%%ﬂn <N represents a negative

2‘515 Ql4 55 % tul%adﬂal &td3hibn Wﬁ§orﬁ61@@t€ﬂe§ﬁibrd?ﬂi§/1ded into 10 separate
cate |ve control (Table 9) be s

mulfiplom rFedsbas @ach neultiplext Fracto) FRRIRR t19r @e& Of GaRare” and detection
ohgonuc?e%HJieéZéﬁ%ltﬂ@é’\Bg l@hfsﬁﬁc@ hrso Pfﬁﬁﬁ%' A6leQBdsHBe N s of tvedl RAXIfrom each

7, mr-15b, mr-103, mr %1 gd 000
of tind abo¥ 6 referemced pgtlenhRNA]_spmplq{h Far gach tgfget WI}NA fgrge etected, about 3

beatﬁg {co ]télg.glgmd 5 %%?g(’)f &;Bfuruz gﬁgongzléon]d%)'sanm § pRfA det@ttionZdligonucleotide

30 di scussed above
wert haldek ji drybiidivatioh brffer 2XaTMAG doder, nfigmakp Bhedcapiure 9@5 detection
ned esse aI I t.a I
ohgeléq?iegpg%qa\ﬁ%ie 8§&ed hs'éu‘r%rgmi?ne nlthﬁg‘g%c‘g?ﬁ glag] ﬂfnr% 4580 €br 1 hr. The target
miRNA/B&3hre s dhgﬁ’mblesudegdetdnaorbr ehagcmudawttﬁer CmnRNAe$| yerat odlected by

confeeation s ees 1R i P gy PR E sou R i t0s) was added
altered (in this case increased) expression in all the
breast cancer sanples as conpgred to 35 nor nal
sanpl es. However, mr-17-5p, mr-16, mr-126, mr-141,
mr-142-3p, mr-143, mr-193, mr-199a, mr-29a,
mr-195 mr-26a, mr-20, mr-128b, mr-217 and
mr-219 showed m xed
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results depending on the breast cancer sanple
analyzed. mr-17-5p, mr-16, mr-126, mr-141, mr-
WQA2053@2981i r - 143, mir-193, mir-199a, mr-29a, PCT/UIDB5/013247
mr-26a, mr-20, mr-128b, mr-217 and mr-219 showed
altered expression as conpared to nornmal sanples in
per marmafa@a@ﬁ’lé ing@66e&IE, and #roed fopl) Mo 2@OY]. 19@udes were immediately read
/ 7 Padki 4l Jreast cancer
onﬂm Oﬁgégégéél %ﬁ&$é? %gqgézghome I ncreased
exs\aspasaa;a m[RNArprd)ﬁies wbmwbtamedefmm cahodthesBNY! sagplegidiscessed above.
The g%,té gréfhgthg gﬁ%ﬁg proeﬁer: ?naa esgsI vﬁa%(s(%%ln regg?\ éu'Bsett %ﬁgége%& miRNA molecules
was ifehtifléd, foﬁﬁﬁfh&ﬁzﬁl,alyﬂ‘isr Thé huclentide tehReBps f(mthe ﬂnﬁm\lA molecules identified

ir-193, . myf- 199 -29a, nr-19 mr-
for hiter i e g el eopog e Llbe SRR R op o teoide for
eacht Jthét’]ﬂa Bgﬁgg%ﬁ&g&?gegggr sﬁdmdlnqragnll Eroﬁgﬁhthtth%mlmfaﬁtaﬂﬁﬂ H3 NOS. The
in the and 4591T br 10, c
capighfieessin theiTESIEE's SOYEESY & W3ASE SolGRciiST LNDGR b P Bt e

nuclSbtie @&c}s&l@ﬁce@ HIRated €6 tBd cdpRAS blighhticldddides ¢¥nibe nddalficdst adding a spacer
mr-1 her m RNA species may be included in the

groupap deseribedrie ExamplrUAPSegnat ure as i ndicated in Tables
9 @Rd rahPa A ?or'%hés:\vsmlfxll\lﬁnéii)eées itRBowh If edtRNG @@11:19 B&E k¥ Ressed as mean

in tﬂe remai ning m RNA speci es may be du
fluoxtsdehiintensitys M. t/%secag basesn ét Tihle a,rsegegaldﬁlRé‘fA m@eb shoxiedl differential

expr‘é%ﬁ)%q;euil{e ell féllgastt iSsus %Emﬁrlgs X\@f’thte B QhedUSMPISs. In addition,
er no ferences ferences in

seveeal meNsﬁ seciep altqvx@d rrslaWWyy MS@IIUWQ&NOI@! peftysers ngrenat gl breast cancer
samgle % ol etsehr%haég é{%&%@%b&?&? ed { l‘lﬁfe%al FROG s gﬂsieﬁﬁi Sontrols to normalize

e Into two t1nct
the @pm)lfpkasuéﬂh &abie FRMAhWS)fhelcma ﬁo@malmdm @s mﬂggarmﬂiliégsfp obtain the

14292T, .and,1
R AT eI Sl S Ps 3985t i
MIFaMué}SQﬂ:lEugf ﬁotsnequﬁr tHeOJsE Mtanafltetdab & 828Tallo@® diffiwences between
resent exanpl.e denonstrates that using the ncRNA
Smn&@ a&ﬁ”ﬁ%ﬁ f¥ds discl osed, ncRNA profiles (in this
cage TabIeNA) akiano,be geWe rc'@ﬁlgm‘htéim infRIVAt tagzen dRNﬁscd and the columns
profiles may be used tp create ﬁ NCRNA si nat
0

desi o e ST KO0 SRS WSTECORIPER oNEH OHCHI | GRS coffol where no

sampfe@@@i wad Biddel )md P&y indielsted 4 Mltlvb B@ntﬂﬂ‘— @%lesﬁ')g}l@édmrt& seéifrom Tables
sub-cl assify breast_cancer sanpl es

9 anélxlé); g§sfpgqiwmg targst TeiRHA {nﬁ@cweﬁmwgg é@ I8 e)EHrﬁsspH Ibgtw&gg gormal and
candBr Eél}lft)lesaﬁuémv\ﬂlﬂl%b':ﬁlﬁlo§ mﬁ\lp%l 16N mRNAGPRat il em&542 -3p, mir-

be obt ai ned descri bed d conpared to the ncR

1435mgrﬂe96umer 1988, mﬁe29a,| B8, mﬁ-?@ad@rr-%% mify] 2fn B2 1 A1 219, As
dlsceggcll Ghve Mk NexBreddiGE g{s ﬁ'mof22§0ﬁ11ﬂ2§9 Qhir-70 "and@tmif 138K ré¥ined essentially

I'd di sease or condition. Each 'ncRNA in the ncRNA
constmg heitmgerendrmabandivpupstisaapidsnst t he patient ncRNA
Pr ot ABY nlRNA signatu
S, BB SRS oD BRI 1A s
can pe tﬁfrtHeEsubégaiedsﬁor ﬂilamnpie,FdSlAvaml HGSN2 eiive3, moRAY, mir-15b and mir-103

o FRERR S A0S bR ARSI AR s compc

norf#lr Ampfes.s HokvenerRir-Vabp) enisdggesi126 amitt lag,nmir'r Igi2- 3pThnii131 43, mir-193,

eSS0 S8 S8 REA R Y By AWy Y Byl D v

resdl‘t@ BRAndihg bh ﬂiélb@&tsﬁ daﬁcdﬂ s@nplé asllyakd. siircld LSpI;I'ﬁﬁiel 6 miss 126hmir-141, mir-

but not limted o the_ podel esc EX
142@%@%%@3 Iy Ly TR 40t Fom! . glﬁgteig}?té mir-217 and
mirf299 sKdvedMerd® eptbsiiot 48 68hSardd tblﬂﬁﬁlliaab léyin €ATBBLE, 10695T, 14292T,
NcRNA si gnature generated for,gliom ere the ncRNA
is a mRNA In this exanple, ﬁNA sanpl es were obtai ned
froma series of glioma cell lines and a nornal
neuronal cell line. RNA extracted was acconpli shed
usi ng standard
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nmet hodol ogy. The glioma cell |ines used were LN 215,

LN- 340, U343MG U373M5 LN4O1, LN40O5, LN464 and
wWBWMBI32These cell |ines are described in | shiPCBUSBDS/013247

(Brain Pathol. 9:469-479, 25 WD 2005/103298

PCT/ US2005/ 013247 5 1999). In addition, a nornal
1179l amenld05€lebreast canger s@mplegnﬁqr@aamme il ¢28p akoveed increased expression
in tﬁ%%ﬁ%édé}gﬁe%ﬁpgg’gﬁ %@E ﬁﬁfify}' \(I)\g?cgdégg% eQ§1{e es?cgﬂ iithe above breast
cangx amples. InrroRMAL, pmoﬂﬂSe,smxmelﬁem@tbt?é; maell 41y wmn- RQAp, mir-143, mir-193,
mir= iggg)gxguis r ?ncr‘?rh / hémr—iqi’\&?r irbg fl‘llll‘ L 8@6 rdiSﬁS %§v§1§92?$?s¥§1‘tlally mirrored
the AiRNAgebfilefof tthvendihd] braasy éibsue mrﬁiblés moﬂhe S8 Aas 17R6OT, and 4591T breast

|denthf|ed for further analysis. The raw data for
CANGHREEP'W RNA species is 10 shown in Table 11 (with

datTaisedapr @pget Bst a’Tﬁﬁﬁbt thricer mimm tsignatnSintpyises\t1gast Bi-107, mir-

can be Japle 11, se i es shawed .
15070 i e Hhera N e BT HoRU R BRI P RN signature as
indi6Réd in Thiles andd tioeand! FIGSR 21! 3.| TR Hiffdréncagldbde@B, in the remaining
several m RNA speci es showed relatlvely const ant

miRNA, SRESISS SRy RSt %@etﬁ diffentss snthe sl ohBloBEesqn pf the bagagf cancer from
whit e ShthPEByaS en bt BESto ole 350188 RNAI RS STheCfferbiRes in expression
used as internal references or internal controls to
pattpigs mapibea sl diagrosiie tagb &rysabrolassfiqagion of hisast igaRgsT patients, since the
miRASH Broffs TR (A J &ist‘iﬂ%? gl% 1131{%% ofil& f91b§aﬁiqustlh?93T 12595T,
i

normal 1 zed readi n each m RNA det
1420235 a0l V7084l e @mrlaretapthntjphgle rﬁ3|8611,3whllqvme pENse proﬁles for samples
538t L9k aftfhso1 29 dé]x?lﬁ%lr to Eﬂ&?o S33hg N i nternal

ref erencée aI erences etween sanples to be

ac dbamresentf mamplen d?«’abiseaeﬂ thahmsing 2he nERNA oletectiers imgtmtle disclosed,

ncR?\Q\gprE\%'{E\@nE { gd%%)el < g %aglﬁ)e %n%rétgﬁanﬁﬁhag E%S eﬁ@gxsgrgﬁl%g g‘lay be used to

crealtﬁsg abRNA s:gxmtm@ Ifon/\'hmrﬁctﬂm dawmal e:r capditivhiAinhs @de) daleaainchncer). In

nd| 03|t ve Tab e 11 an .be :
o35 f oG BeBelS od P 50N oot P i lea e T Rerpression
proﬂﬂl@loédﬂlrﬁRN&h@éﬁés (@h thes @de BXRINAYP &9 shnvvbéﬂi RER3. t A @atixat AERNA profile
neur onal li.ne . and th l.i o li nes: . .
may, be ol{cgrlfed A &esixll?)ﬁd apd C OE]@BI‘CS ﬁ;? Fhelnac 1gna§g§ efSr[ﬁhF dis?asrggn order to
dlag'i&B@ saill pat@AOwitl hedisossy 8:sedndtionf orMitrrisk Tob Baid msé%ilbr @bflition. Each
mrl 30a remai ned essentially constant bet ween

ncRAGY i thenpafihyh S1engrq 1y pr@ingdrermet hiei RavanicRiNAg .nﬁ%@e to make the
dlag%gslf |52 dideRBid mRays BO Wialh &y WoaRPhlied the! RIRNES eAeAt inOAS pafient profile

the mM RNA profiles for the cell Itnes examned in

agaippithe roRaWpleyels i the naRNAGignarfe Tdwredorpl ibtandy dgtergined if each neRNA
vallfe%ggés@rh @1fag1M: 15 dr Yovtedles bne Whlofe &7 Sich neRRAOWIud ﬂx%éecs?sn? diagnosis.
a plotted using M-I values normalized to the
Thls/@tmn@tlomrpamb@gg e(by aavisus) analyyisef shegaiag appﬂylwg put-off/threshold value
A t

for kscgq{c%%egg ghg%fgﬂ the h% 431’@’[%21? %ﬁ&deﬁ?ﬁs %u‘ij %E)? ﬁxtln?tgd to the model
desc_mbpd pOZKampie6 Beloyy)3 and mir- 320 showed aI t er ed (both

e 2560 AL G ARG 8RR0) (EAIGRST on In essentially
nedhgsraxbmpleaiigstretes din bxandﬁ of esnrg@é"s Blgnatthnatgemergbd tﬁmghoma where the

S804 5 SR PGP b b o o ol

linesrendbe ronadlud@doriah deheliny e FRINA canaetrd nivdNAccomiplstetl uistng standard

oo\t Fibecitont slduto e RO na-al tatarth s Rl 7ve, Lavor

LNAPECNeS 4riUgdTMG. Thése b4iBliddddrddescritel)in IBY etk (Biagh Pathol. 9:469-479,
differences in the state of ,progression of the breast

cancer from which the sanple was taken or due to other
nol ecul ar differences. 26
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WO 2005/ 103298 PCT/ US2005/ 013247 5 The present exanple

demonstrates that using the neRNA detection nethods
waele@sharesl, ncRNA profiles (in this case nm RNAT/Us2000€&13247

generat ed and that the ncRNA profiles nmay be used to

t
1999 i A FmEeG Gl ki St hnpref S & i for miRNA
exprestiat. TAL h‘ﬁﬁiAM%ﬁe@ﬁ&'ﬁmétﬁéds%@Nﬁecﬁngﬁampre@Sw&@ uded m)t}MXample
to utilize the power of the ncRNAS| nat ur es {
heri@NA, prefilssavare oplaed EappRYACHTIRE ifﬁﬂ 9f tg £l bings “Uiscussed

abov% atpge gﬁgeﬁ&{l &6 nPRNHnB%ﬁleoc{naE&@tWa‘étdnﬁ@keda PAr s et thayl4 target

I'n one enbodinent, a likelihood ratio is
miRN/s enblecyled e ideptifiech for deraqnaralysitat Theeray dfatator &f%ﬁuRNA species is

show% ﬁ%ﬁl/els v&fi‘ﬁ’lrlﬁltat é}&%s%de(s%eaﬁlcﬂvﬁké&ﬂt finferBitp WIFBCAs @8n be seen in

aving ept e'to or not having/not susceptible
Tabl¢ b1, tséxerad msBHé@pmleS(ﬁbnmd flifarential expressiondisivengs e Rofgal “heuronal cell

line %}Sdst#% 2 1'019;%,{%&1\? nqg,%de th dtdni%}l &b@rapﬂﬁﬁllﬁtsb%sds'hé\tvéd Rigdively constant

eve 1S apprOX|nate 0 a Gaussi an
expredbish béthatd tha nburt nemnal bevil Itz and|tht glivepal dell dinpsh oliigse miRNA species
rati

can tthead(%a Se%{: a'lsnor 1nte f]EOntlj & allleéttl?ea&jata af degllﬂﬁ Table 12
b6 ERES P pis ¢354

Gaussi an
showl €heOddita dodialidaé tcﬁilhB lrmranBQaammm éFo obte(ux thwm;mmélzgd reading|the MFI for

e R T B B LR ERER eBAD rie,
the uSe¥i AAlihORal (BREA Abwh deffdlerzes iIxasannedplentottieraemuptad fa.

1 Ilnt T%lée{lg a!gcg E%é‘?g’gwgf@e;}%t uaé{l\%ttgrg?et &%&Ee S$lPhe columns
desiddaiéShé ANAPSAple POBy abfHel aINGBOEHoALs mﬂégbwm@)ntrel where no sample

converts the output of the third se f
RN cefumackhancios rekgies ¢ 9P U IOy TRl AP B BF B soiom Tebles 11 and

12, t&é ﬁﬂégﬁlg%rh&'?mﬁﬁ%%bl@&ﬁé s‘ﬁo@&cﬁﬂ@%d@xﬁ@é@mﬁiﬁe@?eeﬂ@ﬁd foirnAgl neuronal
fromthe centre of the ulatlo

cell s tnd tatalioma celhdings e 141, 1migd43, I35k, N b 23 mir-17-p3 and

%ﬂ)l )gfﬁ% esEBﬁ‘ of ﬁ{%gl ; 1903 4 Gh$ 1RGSR remdfABd ERUARIIPBonstant between

or eac ature m RNAs are determ ned for
the nonnalnmilfonaindll lincdpd ghengliomapgl inest er s (see graph bel ow).

gﬁ‘ﬁ éa]nd 5 s‘rﬁn\Qz Re %l‘ '?hluﬁ gﬂgh‘tjaﬁgﬂs QP HRPEHRNA Yoroﬂ@qgr the cell lines

'S use ate the Gaussian hei ght
exarmﬁecamrrmammm eFIG. drshowethd Oata plotted apofurtian of| rMFIa(N @xighavhile FIG.

5 shwq_—\%&légpééaézf Slleﬁ ({%Sénga ﬁg\r/a% n{)ggal%@%h@ﬁg? gé/\%@&f Rir-130a (y axis).
The 2Q85/0f 03B IFuRCTIPHSAO HleGlBNA7 speN;as Biing datdtedi dys cof biXsegn, mir-141,

mlr—:l:)lé}féitéqrnbg i on l%hénlg?ggﬁmé&\pg aéxﬁAbd'{r}]\lfsr) sho%egﬁfzrleggbotﬁ iffcreased and

decr@ﬁ&ﬁ okprekdiéh mdéskéntiofly bﬂl of e gfibtnaomhlltlhES a$ conpadd tocnprmel neuronal
d ‘the height on the "abnormal' curve (Ni /At) is
Samh‘ﬁprom mately 4; for case

This data suggests that a glioma miRNA signature comprises at least mir-141, mir-23b, mir-

293, mir-17-3p and mir-320. Other miRNA species may be included in the breast cancer miRNA
signature as indicated in Tables 11 and 12 and FIGS. 4 and 5. The differences observed in the
remaining miRNA species (such as mir-143 and mir-15b) may be due to differences in the state of
progression of the breast cancer from which the sample was taken or due to other molecular

differences.
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two (N2 /A2) the ratio is approximately 0.25. In
another words, if the m RNA | evel 10 neasured froma
W@2i05a08298 s cl ose to the "normal"” nmean, it i s POBUS2005/013247
likely that the patient is normal (not characterized
as having a given disease or condition); if, however,

t helhsi IRN;Qnt Examgile demeistates that tubiag rthamncRINAL datection methods disclosed,

nc]ﬁl@fgﬁ%ﬁﬂ;? 518 r%ig ??%l; ﬂ’l&lkﬁﬁ %{b%rnbenér%‘é gﬁ{ﬁﬁé%tlccﬁne ﬁcg{rl\f%gltoﬁ%els may be used to

credtoa n¢RiéA digagtaisdoor partioundhr tliseasy or comditioh (mehls tdse, glioma).
i kelihood ratio indicates the probability that a
gi ven subject is suffering fromor at risk for 15 a
Examiplet Sitdaas detiiods ndcRNABSihased on the | evel s of
certa| ecul es..identified
o ahierdr R MLty 6P e SERIA B e ed BPE S Setstcal
apptdaleh gap 8b hﬂ)lilig& t®the Go@tgeRdrates. t l:n @mmlbélﬁﬂl sfﬁhlstitﬁld @@me%dg fmay be
multip I_.nde RNAs | evel s optained in.the
useqh G ?r}eeena%p digien aﬂ%@wo THO 18 i tA éascrlgk teingi @, sighature for a

givél aRéhé |o|rtc)5nd1f15}ﬁbn(ﬁ01‘5tbbbl€é%lfy|a551ﬂ)5)€fcf Qk IhAein/ERBRPAbledto or not
risk 20 for a disease or condition can be cal cul ated

havipginegsusefpaibledn theliseaserpr pepdifiqnotn thisyapprippgh, the@piugpgpg & made
thatt E}% E%ﬁ@%n%%ﬁﬁtﬁﬁ BeighiniRRA 1081 3DRBHHIRIMaRORY | AtdafRian

represents the summed Gaussian height for the

dlStﬁmel fummm aa rderlangdislihcor yatios thyGppgsiant height)is psed instead
M€ﬁ£ LR1t *LR2t *LR3t ... LRnt, and

of %%IB&LRZn* LR3n...LRAn. 25 In order to denonstrate
@1 &@qﬁgégatL@n prUGE§ statistical approach, the

data obtalned for mr-130a, nlr 107

mer- 1§pﬂgg 103 &sc |beg(gn Exa (,Tabl e !
In eqptiop Hogiren bR Breiphe e prmal o
abnSﬁlﬂill @aﬁaaﬂﬁyl jatid e péghlm nedn foh ParaBRIE Qranal’ﬁjlsl'lﬁé F8pulation
| es .(the popul at1 ons) are determn ned.

Sta@%dﬁw@twl% ﬁ@u%ttoadﬁpéegéa%eﬂ intthigh PAtlsy qm@e kst mp side of the
equﬁt@dmh@&cﬁf@&oﬁ ey (ngcc%%@ theTmmﬁaﬂﬁfe@nomxe Bihissia lpBRS The

for mr- 1 mr-103 are cal cul ated for

cenglderiism ltl‘fféwé& gomgertspthe eytputiof gherthisdh segtien oEtha gguptign into the
con@@t‘i’}} ﬁfab&f'en‘(@ﬂoﬂ@ STﬁcofineIl REHBR %ﬁ@ﬁlat%@ﬁ'@!aﬁ@ar@ﬁ@wé{ﬁ)ﬁdieﬁﬁng how

ttain the "no Gaussi an heights; then, the nean
far ﬁﬁm the eentte pfithe éWlﬂﬁthO disiriutien theovaluerreliasy dhistvalug frcadso known

Lakn the "abnormal " Gaussian heights.
as@%ﬂu?ﬁggﬁgﬁggg'%gtlo is generated as the ratio 35
betThedrrustien Bightd froreael sigmthrGepiRDATele dprounadher 'normal' and

i ndivi ol
sorg RSBt S RGP PR G &8 e Mool spocii
mednadhe mlovalyer sbadd kd tajcullae ther Gussiah beightvef ®miRNAL lees] fanthe
i ndi vidual is.suffering from o i for .a. .
noriCRRbEEE, i R el eyl b S Risy: efamimva
levél rdihe bbhoainall golalhiidiood rati os determ ned for each m RNA
species in a subjects profile. The calcul ations
descri bed above are shown in Table 13. Exanple 7-
Det erm nation of Potential Therapeutic Targets
Identified by ncRNA Profiling 10 As descri bed above,
the detection nmethods disclosed nay be used to
identify potential drug targets for the treatnent of
a di sease or condition. ncRNA signatures for a
particul ar di sease or condition nay be created. By
determining the identity of the ncRNA species that
characterize a particular disease or condition, the
identity of nolecular targets involved in the
nol ecul ar pat hways 27
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responsi bl e for the disease state or condition may be
identified. For exanple, m RNA nol ecul es 15 have been
W e@dno2es r egul at e gene expression by either degr/asiong013247
MRNA for a protein and/or interfering with the

transcription of a protein. These nolecul ar targets
may prOV|o.NnoveI

herapeuti c candi dates for drug
abemaionand/ or prevention of the

i on. \ APQTRHER net hod, the ncRNA
sease §r condition is obtained as
The ncRl nmol ecul es that characterize

' ) SEA Miti on are_noted. The 20 identity of
A—HB =srks~qs§g—Pe—detern1ne t he nol ecul ar

targets nvol ved i Pt K8 ol ecul ar pat hways of the

di sease or condition. In a specific enbodi nent, the

NCRNA is a m RNA. A conputer progr

c Gihpagreph shove shuente HENEHE Bt C%Bge%?c%ﬁé Ok%ﬁm g%lﬁ ¢ On the

morndal’ chidE i RNA %ﬁg&ﬁh@ [fpnbigha® QURB Q] /@L b }S a%ﬁﬁ)lxhﬂd@élﬁ 4pfor case
roprletary g t abases Conta|n|n

om.c
two (¥ Bt oo tis apreonimats)y 025 el a%h%‘w 5ot fRRGRNA level
meas%uhed%royn £ oM R ég&g tootfeRnBrol® B64n, iSis SoBOIRRE !hatl the patient is

erapeufic can ate for drug dével oprent .
normpr ((mgr aiafasteﬁm«}aasehamag atgiven discasgof FoRdifiony it; W@W&Yﬁﬁﬁ&? LA

leveleﬂs &W? H‘Iﬁﬁ% e S'fmuosf & | S%bglélglgmr)lr gopu@atlgh' Ok i SMAdC @0M6st likely

out he C onpari son
abnofrizil r(blgai’dcteeﬂzechhs hd%’hrgferabhskZI(on_ the: diseg3B39r qopdigppe fhergfore, the

llkehgggcﬁxéfslé ‘ a&egtlglh 111 agaa? g&gré%d%:]ﬁ%t H%Bff%r% ﬁ(!?l? or at nsk for

a giviéh dise4d3 oﬁSordietScﬁlrbab@ﬂon the Fovabypif @ertaif ﬁ@lﬁﬂégmgecat}ﬂgu@pngﬁ@ﬁ in
FIGS. 2 and 3) is used. Exanple 4 identified mr-107,
the sypipetBiltnd nir-103 as conprising a m RNA signature

f Obne RERASIze Ccﬁnﬁﬁllig Ghhsisneheighte és td cefabiity rof R)Ymbining the

nmol ecul es were 0 a
predichrR 8PHTNRS WBEW A&B?’@e%eﬁ‘ﬁé\ﬁl‘%% l‘g'l'q’ﬁ]'fg oo:grtraé e:%Iioln a{ﬂgsp%ﬁle of a
subjéct &fHel chhbina Gi%lﬁlo@@ r&@kdummﬁ &ﬁue @mga:t isosuffetisdhfromeor at risk
i dentified m RNA nol ecul e mi

for paoesse it condFigned RecacTAERRRE R AL Pt df TRt @ LR

reprejgglpcg ﬁle Jsfhlnmlea G%{?Q}éhqixef%ﬁt #2ethe dbidmakl pbplila@onl#hdi IRrbrepresents the

I'st of candidate therapeutic targets. As can
sumined §e®ﬁlaﬁh@1§hﬂfabﬂhénqwal @aPR proteins are identified

&dngnapeutic targets for each ofz mr-
zgﬁ%ﬁﬁgi- %ﬁfmlﬁnt %JG§%@Bnﬁ§U%ABRQNHﬂthdIng

er proteins are identified as

Ca di at e heoglgfpa?%%ecapéﬂ’ag@rf Sf ﬁl%rsteﬁlsﬁééﬁ’ﬁﬁﬁro&ﬁl fh'%@féﬁnahzed

P- is identified
dataIHbfanibﬂiﬁoramdrlBMr mOR)7, tirt1 Shand wjr- m3ras ﬂsv@)ibedrlﬁ@m%le\‘/«ﬁfable

2005/ 103298 PCT/ 0 : ues for the
10) s 98@& o %tf e P 22308 a}%%%gané ahd @ﬁﬁ%afrd Q&; z!ttﬂ)ﬁ \Qi for th

1on O hi's approac can
candeR 8h@idrmaNdatnpled (e tpspulaticak)vae detnmtlh@i Imthnseqzcama}e the standard

oLl B3 S0RTrhL 0,80 5 PG i
10720851550 3P &1iPOF/ LIS2Q00 1013024 BachSofOhAlshBpM alfirst, sthe mean and
stangellrg:dgey?lgqqulxpl@p rfl(gﬂttgg gﬂ‘g]?l LA falr%%ﬁé\&)sgb?%m R detng{iﬁél’o@a@sfsmn
heidh @ RenS HAOmEACartl 8RSlaff deviatioprvaltesiftrgtha biR¥At ezl @mples to
obtemfrl ?hr%a@;gr%a%ghausss?;ndhe?g%%plT%e &n{ﬂ?oogl o Sisa Iggnécr)ateJ 3l Itﬁey ratio
between the GH-Abnormal and GH-Normal. Once the individual likelihood ratios are
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10 ncRNAs; b. contacting said sanple with a first
ol i gonucl eoti de specific for each of said target
WoeBiAe3298 0 be detected under conditions appr opCT/HSE0%/G13247
forma conpl ex between said first oligonucleotides
and said target ncRNAs, each of said first
establishgd) awombdned dei«sfac’(orrplr prsli)abgltyafacfoir (lsdicaiivg nﬁthbcremamdividual

.t engrat e fir tect ch of. said
is shitvdR Fomoth Sotith Pt SheesRati) 3 AeieBRed 85 MaplipS e ine
indibidaalilitglilad Rativk ds@irinédfog eﬁchnﬁiRIN% spdaft il & subjects profile. The

hst anti al the s tacting said sanple with
Calcﬁg “gF‘% ﬁﬁﬁﬁeéﬁ?‘?’lﬂj’é&%ﬁ i’hd for each of rsrgi d

Exah@ledR DeNAinhon P ottatifiCTethpetitid @ﬁﬂﬂdéﬂtﬂﬁ@@ By ncRNA Profiling
riate to forma conpl |d SecQ

g%gﬁﬁfa Pedehoyeshediiectian g hg?‘@@ﬁcl?ﬁe R eéla?d&°§%esﬁfop°tentlal drug

targOts IFSIOMRY GleRRIchsr £@EREE &1 &Qldﬁloﬁe(h@RNAzﬂ%rﬁhﬂébafor a partlcular disease or
g‘ener ator to E‘gener ate a second det ect abl e si gnal
con

Hemmgy bs gregtede dbhdpterainipg Madiwbi efethe ﬁaWﬁgSPam%Se@Maractenze 2
partT:mb; @fsedRd &ddoﬂ@ltlgﬁl Ghe ﬁgntft@bﬂn&l@&@ﬁttargé"tﬁﬁ%lvw]ﬁtthé molecular pathways
stant 1 al y e salre; . determni ng
resmn%@e erethe fissase dtags e @hﬁltlyn @faYtba rigratifipd memmial rgiRNA molecules
t
B, BB 8 R Ly, B 36GR00SRE0E1EP) e e
inteifering wiltRNAe tBnscripgomeif o grasdin.c| Bhase nalbrates g mpy provide novel
ther%ﬁ?etu 1(% t}:}%lébgllcﬁte f%gcgu% Héc'vefjog;rr ! t%mh atnﬁe%f thcg%@@‘%egti(gﬂal&ﬁﬁle disease or
conqhhbmi allhtsyctoh hethgkttha oERWS. s1gfhatuT¢1 éorne tilseate afr cohditiom 1s obtained as

sal fir ol i.go id seco
LS, G B SR B0 B8 Mg . i
iderftiey 06 dheohcRINAI mvldculdseiseussdital deietisine alxdl nmolad targets involved in the

ol A ORHTE 941 0GB, 5 SCALHODY 18ch SPHPTROpTghfhe noRNA s a

miR@ach of said second Tns are substantially the sane.
7. The net hod of clg where at | east ope of said
i PSEOTUCE BFEATR BEY BRUKA P CHRITSBR SiICNCE OF R CI BRI

mole QIR R cRNA| €A turdB oBdididlg GvillieleaR biddeietadbiathbasth Sontalmng
met hod of claim7 where said nodified nucl eot| de is

genpigick ddormatipnfoddepsifiytaragts trhichamsRNAGRolgtul Bpg %eﬁlé:h atargetisa
pote@ﬁg r}hé}gpe%ﬁé ganﬁidﬁétfor-rcﬁﬁg %@loﬁﬁ@ﬁ afy %l%?dégarﬁ/ﬁﬁ%e ddpablabe

stanti al ythe salre. . claim
perfiarieing theaonipisos mag e usase ém@l%ﬁ@ﬁlea%l)@héiyglﬁ%ﬂable algorithm was used

05/103298
to CW@&?@%&‘?@%@@@@&H a@_qﬂtggr?g?lhzg@)%ﬁ aim1l where
saildl ofder $¢ demehsgete dhed appdicaivnads| this shaylmgl, shearagmalized data obtained for
m1r-1|0JJIOr e%ggngd ﬁmggﬁ as deg’c%ibea- Iﬂleg%ﬁér)n g é?£b1&| @5{&16 a\‘}@ gi@s 2 and 3) is

TSt ner at or r osphere,
usedtn E:«ammm lcbntlfr:mlrmtrdt)r]musléb chnfl inris 1 03d et mmtaising asmgﬁ‘éA\ signature for
ald first, det

bre%? ('galrllgerr}e i ’@%&E&’ugﬂ%fs 8§*h%ée{%@%§feculis Wer?ﬁuened Pgdinstd fg%gon%c database
confairﬁlhgmlib&ldl\dfbﬁi seqsaice ifforetion et idettijplaegess @nalningsequences to which the
., flu nt nal. claim
o SRR 801 TR TRl AL s
Tableengtihshatid bs@ab®d that Table 14 is a partial list of candidate therapeutic targets.

As can be seen from Table 14, certain proteins are identified as candidate therapeutic

targets for each of mir-107, mir-15b and mir-103 (such as TAR DNA-binding protein 43), while

other proteins are identified as candidate therapeutic targets for a subset of these miRNA molecules

(for example, MAP-1A is identified by mir-103 and mir-107, but not by mir-15b). The
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second ol i gonucl eotide is 8-12 nucl eotides in |ength.
16. The method of claim 1l where said nethod is used to
w@esenexes a profile of said target ncRNAs pr eB€nUS1005/013247
said sanple. 17. The nethod of claim 1l where said
sanple is derived froma human subject. 15 18. The, _
5 identifisietiotiofiprget by wilizatigresfehis abpromtykas xiel iasight intet taxgpts dnvolved in the
fr ' d I R : LRR; ff
moldcAEHPRRIE of Rl BRBSERE ob Ao P Rkl bR pel iates for drug
devetbptrentri ning a profile of a plurality of target ncRNA
nol ecules in a RNA 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
ol i gonucl eoti de specific for each of said target
NCRNAs to be detected under conditions appropriate to
forma conpl ex between said first oligonucleotides
and said target ncRNAs, each of said first
ol i gonucl eoti des conprising a first signal generator
to generate a first detectable signal and each of said
first 25 oligonucleotides having a first Tmfor
bi ndi ng each of said target ncRNAs that is
substantially the same; 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
ol i gonucl eoti des and said target ncRNAs, said second
ol i gonucl eoti de conprising a second 30 signa
generator to generate a second detectable signal and
each of said second oligonucleotides having a second
Tin for binding each of said target ncRNAs that is
substantially the same; and d. determ ning the
presence of said plurality of target ncRNA in said
sanpl e by neasuring the first and second detectable
signals. 35 20. The nethod of claim 19 where said
NCRNA is a m RNA. 21. The nethod of claim 19 where
said first detectable signal is different for each of
said first oligonucleotides that binds a distinct
NCRNA in said plurality of target ncRNAs. 22. The
nmet hod of claim 19 where said first oligonucleotide
and said second oligonucleotide are added
si mul taneously. 32 WD 2005/ 103298 PCT/ US2005/ 013247 5
23. The nethod of claim 19 where said first and second
ol i gonucl eoti des are added sequentially. 24. The
met hod of claim 19 where each of said first Tns and
each of said second Tns are substantially the sane.
25. The nethod of claim 19 where at | east one of said
first oligonucleotide and said second oligonucleotide
conprises at | east one nodified nucleotide. 10 26. The
met hod of claim25 where said nodified nucleotide is a
| ocked nucleic acid. 27. The nethod of claim 26 where
each of said first Tns and each of said second Tns are
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substantially the same. 28. The nethod of claim19
where said first and second detectable signals

w@oopnores an optical signature. 15 29. The nepdiDUSWDS/013247

claim19 where said first and second detectable
signals are a fluorescent signal. 30. The nethod of

CLAIMBmM 19 where said first signal generator is a
Wh%]écras ere, said mcrosphere generating said first

1.

10.

Y e8tabl e si gnal . 31. The nethod of claim 30 where
sAimkthddrisi thel ehmithsblhedesiciomdf 4 Juahtyaftlistadt taggnaRNAg.said method
32. The thod of claim 30 where said first detectable
PRI mEdNestaps 96 escent signal . 20 33. The met hod of
& providifs MRBASsamPledrdni & Sibjeat, isgid satnple odritalring Sai@ plitality of target
nucll%ftl des in length and said second oligonucleotide
i s I8RNASiycl eotides in | ength. 34. The nethod of claim

8. \WbRhQRing 3hidl saBAI0 A6th ia Firdt SHEoHuCleGRIBEPEifRe Br PdcB ol badd Afget ncRNAs
said target ncRNAs present .in said sanple, 35. The

ot BRI RS o s AEPIOBFEC SIAPR & SHEDIBEPTVER FHIHT
huBBoriiRb el andsid@reetiR@NIRL BRH oPfaifliRt cNghBudMifites comprising a

said RNA sanple is not size fractionated to increase
t hdirstsigoplendrepr ofecreratpadirst defpeehle senahardaseh pioaid first
S p%?l?ﬁﬁlc]fegﬂdes faiBs DRA: 0k 16 GiRJih SR oBLgNAl 4l &l@@ﬁ%’c is
pr o or a disease or condition, said method
comspysianiiplly thereansyt eps of : a. obtaining a ncRNA profile
r g}lt?ct&g @Bg ga fﬁ@ (xf?tﬁta%édo%& ?h u&@yﬁdgg(]) 6k %r@héheﬁ%ﬁd Qa{rget RNA to
to create rofi said profil
belbn getmn:@umbdcctmyhtmh%amvme@so 6ﬁ‘mcal cmmr!iex@et\wen said Second
obt | ni n AO
as 4 ?nuc des ﬁe\ggi‘tlcp{arg Sllnecglloﬁ Eguﬁe%@{[%l%a @é’oﬂﬁ% E{ﬂe&ﬁglg a second
beis@alcgahaauoetzb deyertthe se@nd ddsctdﬂe ggmil andl@ch ahsdlctsecond

or RSBt ngurenLE TP RRIEE S B gy e

se&ﬁmbnﬂalwmbeume%nc% The net hod of claim 37 where

ai d ncRNA m he f.claim 37 :
i PisS R b m Bl S PRI OF R U e b B Rel g Gy measuring the
Thqumh@%oﬁﬁd&écwbms@lamhere said subject is a human.

A et hod of dj agno subject with a disease or

c%ﬂmheﬁof@%@dl YR E AR Nde  steps of 33 WO
2905miM3 981 RETY WO 0hd BhBdddtabR s‘#%maﬂi@fdﬁ'fdi’@rﬁ Fdt@ach of Sald first

subj ect ncRNA profile fromsaid ect accor dlng\I
c Plgappaleotidgs theﬂmﬂm df#“éméfa*}CBNsAu’BJS@éﬁ’ wrliRe! Brest 1R Ao a
S'TH@&HM)@ oﬂﬁﬁﬁﬁ What sdi®fifsPbli h(Qecﬁiﬂdc? §1§t§ﬁ1cp§econd oligonucleotide are
condi tion, said signature ncRNA profile being obtained
byddeﬁémré‘?mwlbf claim 37, c. diagnosing said subject
m?h@m%%b cl,le?iﬁlals\ghé} saq@ ﬁgk %ﬂ&@c&@%ﬁgorﬁele@tl&g Hﬁ%ﬁaéps@mntlally
sal le to s fgnature ncR

piTbé metsod of cl@m mers e@b@f gaid Brshdins presheach of spfd sequpd Tms are

41 where said ncRNA is a m RNA. 43.
TﬁubS%gttmg%&ﬁ %h%} aim4l where said disease is glioma or
bThasithod nﬁcﬂmm 1 w:uere THeastretelddaid fiirst bagamdigotideend sasdisegond
s

oP éonucle(.)tlde comprlses at least one modified nucleotide.

The method of claim 7 where said modified nucleotide is a locked nucleic acid.

The method of claim 8 where each of said first Tms and each of said second Tms are
substantially the same.

The method of claim 1 where said first and second detectable signals comprise an optical

signature.
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45. A nethod of screening to identify a gene invol ved
in a disease or condition, said nmethod conprising the

waee@paoxnds 15 a. obtaining a signature nNncRNA pPCI/UE®05/013247

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

for said disease or condition, said signature ncRNA
profile being obtained by the nethod of claim37: and . 1
Bhe wethed of ckimgl wheresaid firshandisaragd deigptptle fignalharg A dlvargsqgnt signal.
R ! 1 L 0] | SerRFRNAS 2 Ri@Eph&e, said microsphere

TR B S e B B o B ST
penesating RINAfirsp QetecTableThignahet hod of cl ai m 45 where said

| sease. i | i 1188 odiR81 hed of
ShERRRS Rt R R aBE ol 6 glea RkDR, O
Ohe fbthbdnoadainher ehesasaitl fiot dataviahlersigngt ie p flugrescent signal.

| i d wth the ai i - , i
e Pl SP St b P B gl A Ay et and sid
SdcR@blioRudrtdRNA 8- tf indckeotidenpin lesgthg mir- 25 107,

mr-15B and my-103. 51. The sigpature m i

e BEdePBO LY PATE S REPraeER SebhTe ARt B Ald tetnornas
B'}e%er&?ns'émsamp[e: 16, mr-126, mr-141, mr-193, mr29a,
mr-195, mr-26a, mr20, 'rIqZSb, tm'r27and .mr219.

Fhe npthed of ¢fpig h?"’éerﬁisﬁ?(lﬁé‘ B 5 deBvegdrirom A PHpasuhiect |

WAE LR i@ 108 cIRIPT ivh&re lssid RIRUsanclis agidedradtiondtdso jceate the

in need of said diagnosis with breast cancer. 53. The

pragagionod a favremmolcslpf VelghR4 SPSHS0 or 51 where said

r afimb&sd ink Q ptFBOG f PuraBgd ks acHM- mafd@ules th a RNA
{Aal?lgﬂg%(gfdfrgﬁtg%?gg%dgvel oprre%htlr.a 4. A@éi gnature m RNA

paople] ssidfroetheyl omprising Hiedtops gfhat ure ni RNA profile

compr.i,si ng M h G sqi Bot 20 Hinble bént3Ring32id PRuraliti of target
% rméggﬁlggg%%;a%gpé? ]icr eagﬁﬁjclt’ai mSSOE)feurt he;ngconp%?? si-Eﬂg
atndRNSt, one of: mir-143, mr- 15b, mr-293 and

mr-320. 956, The s . ifle §orQhctE B i R fet ncRNA
borcqé’gacaﬁ%?aéd Ssafalnlpgi ‘%llpg% Sg&?gg%se d?%)&gli llglq%ogcé a Aot cRNAS
s ufj e aletet tod naded cafditons ebpdéraigteds ifarmyd compfxi hetrggen said (st

2005/ 103298 PCT/ 005/ 7 . S 4 .
SR S AR el AN SO S o
us ekt §indl deRtdtdryio gartittafint ddxetdhipeignaland zageafsaifl dirst

drug devel opnent. 58. haod for : j

t aPgoruGiagades bavines ff%étt’ﬁ%ggi’gl DI eé?hn%ﬂ? ]ﬁlggg?tg%s ot :%atg

pr g)bisghmwahM@anpl e froma subject, said sanple

contai ning said_ target nc b. cgntacti sai .

& aApItastipg said spognls wih BF?CQB‘}E%"BW?%@C ﬁ"gbé%ﬁi ?ﬁ &9 6’? said fagget RNA to
t aw&éted&%m'el&dc%hdi@ignsca?p@bﬁate RsfoapRIcORpleRbeween dadt svand
conplex between said first oligonucl (e9?t| de aﬁ% sai d ine a second
taggmnuélﬁ@m?n@a1%a%P%@BN&si Heged ‘_‘P’%}B‘C]c?‘S 5re8PRY ™8
fi E%B;T&lﬂ%?ﬁbr I SRRIAL QbechRi GRAEILAL Bpral drdreath ofdeiieedoabl e
sigral;” c. contacting said sanple with a second

ol Pligmucleelisies Havingrewerandclm &y biding sach ofspidpgactqiiips that is
cog&gs%ing{lg, tﬁ@&;r%ogﬂdat e to forma conpl ex between said
0

secon I'gonucl éoti de and said o .
d. determining the presence of said plurality of target ncRNA in said sample by measuring the

first and second detectable signals.
The method of claim 19 where said ncRNA is a miRNA.
The method of claim 19 where said first detectable signal is different for each of said first
oligonucleotides that binds a distinct ncRNA in said plurality of target ncRNAs.

The method of claim 19 where said first oligonucleotide and said second oligonucleotide are

added simultaneously.
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15 target ncRNA, said second oligonucl eotide
conprising a second signal generator to generate a

W@ emonaB2eket ect abl e signal; and d. determ ni ng PEEUS2005/013247

23,
24,

25.

26.
27.

28.

29.
30.

31
32.
33.

34.

35.
36.

37.

38.
39.
40.
41.

presence of said target ncRNA in said sanple by

measuring the first and second detectable signals. .
Sthe Ifrdrthodm‘tcladxd 18fwheteapich {58 antheacendseligdmidlgogifles are added sequentially.
giélaa%relnced cgcnc): aéma 8Whe% gh éf 3a1|§tﬁr§ a?lgtgghﬁl%rf¥ 8?608{1(}1 TI % are

t wbgaitdlly thestme.onpl errent ary sequence and said second

%e%%%%%%hk%i%%h@%s % ?egsstg)gl% gfd s&?d?f[@t merli] tc?eoyde an sal second

sﬁigemitlmﬂ@bcemi%bﬁtyeamaen;dﬁ‘1edsla¢ldotfd|er st Tm and sa| d

Dbt e o sBihran vodlho b PEIROT R b i

anb Béthéll RGN A6 WheBALICHBOId fi Taistind 25chalf@4id second Tms are
si mul t anegusly. 61. The nethod of claim58 where said

fyubgpntizHy thed@Bfd ol i gonucl eoti des are added

SERURGHhARIAcYaim 19 vherBidTRERAE sRbnd A RALRSs i MARCBmBise an optlcal
| east one of said first oligonucleotide and said

seghte. ol i gonucl eotide conprises at |east one

gl I‘Bétﬁcqi SFUEiR8AY IV\Q‘I%I’C s@% firsta8d E@Bﬁp&jet&ftabfé RiAlsGde m&fr@scent signal.

sald nodified nucleotide is a | ocked nucleic acid
6hhe rﬁﬁbocmsftcm 18fwhetezsaith 58 sighal-gsneyafogisfaimiggosphere, said mlCrOSPher ¢

irst conplementary sequence
o% sal %{aﬁféﬁs g%a

as a irst Tin for binding to said
legresnethwxhqzﬂ C@mr&?ﬂ avhgreseijfasicletectabld sighdlds areandingl signature.
| C C yence
BT L e S e T
s"éhmnethmbmfmllaemelm\me;c saeld'uetmclgomlsh:bddefiis BdE n¥iclpotadesiindength and said

sec Tin st a sanme. 35 65. The
?{rbad)hg?m%?%g ﬂ?’égu\%ﬁé‘ Fféo%cgels le ng:}lg 't and second
demeerﬁétactd & cHigrabiercaifmethed A nsaid gesate s pfitd afisaid tfhget ncRNAs

The net hog of claimb58 where said first and second
JUEBt BS5PE S¥PRfial s are a fluorescent signal. 67. The

ek eth&d ofiaain o Stheydraldesampleds ddrived fromgtaimag emgasoat or

:‘%P%P%&{ o aglg{lg vghségelnsg}drﬂlgé ov%r)]er S 1e nf%%‘%l%ll’latgd to 1ncrease the
RrbpdIEeDOR! 1@&8@1&31em§ar%1gh?k@¢m%&leﬁ of claim67 where
said first detectable Sll%\ggl iS an optical él%nature

68 metipd ofereARe HisnarEe ASFEYA Rivdileiora figeass puiondilippspidpethod

Sé(glﬂﬁqm gehgastgrjsgpr escent signal. 70. The nethod of
claim 58 where said first oligonucleotide is 8-12

fu @b@mmpe@RNA prefilstirorem spnanls eharastssipertpsdryigs Fid fisess erecondition
' S t Credte Qlﬁ%t gf%tf'léj Easfd blrdﬁheed’éggtbbtamed b-}lf_h}?e HBhORSS Qlfam? { @' m

ere sal I's use generate a profil
b aloutanm@‘wcm pofilsdfidne 8 samme ehpracienizerdbdsdomaghpd ereatfr s Second profile

Th Sal is derived
fr galggmgn%eg{gsﬂb?q}e{:a}@%%&%ﬁds i cgﬁg ETanﬁcl aim 58 where
&alldbnnmﬂMe ios mlosaembRM Aoleriles iplsast fik pofild that distiaguishosaid first

ET lg g gi'lm58 where said RNA sanple is
notpr0 %goqnlsg tsfé)ﬁgf’ %o increase the proportion of a
I?DhﬁhethﬁdeﬁmdmmmmegiﬁmmmemeRNAlS 75. The net hod

o{‘hecrlngchga 5t8 clalme3 7%vhsé1§e sceiudn (ﬁsF\e)le}slAe i!c, glioe}nar%r%%'st cancer.

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

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

steps of:
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36 WD 2005/103298 PCT/ US2005/013247 5 Table 1 shows
nucl eoti de sequence of m RNA nol ecules, with their
w0 e®preRds/e capture and detection ol i gonucl eot PAEES2005/013247
Rel evant SEQ I D NOS. LNA nucl eoti des are shown in
capital letters. m RNA m RNA sequence Capture Ji 80
De tletemiining @isilyest SERNA Drof{l&rog yid ehiecs agcopging foesfaimg

t
e R e RO i R
84c8m1t1dne$a4d7s1grwgaggd§@tﬁl aggie lgmwdmd&yd@ma@ﬂégﬁclalm 37,

T T 8 90 .
1%-%0%&%2 aid sxrtgccr; gv&tc %151%&%%8%9 ?nﬁ%ﬂ%g%g%g%ﬁg%gﬁganson of said subject
ag nelgNA pudfilavagugimmangancRCE Bofiletfot sagioheiEoirgotditi@: 21

42, ;ag; ek ‘g%:?a%&%ié‘% acssﬁg%%g}dﬁg S\i;;hg;uguuugu

43, afaaaétherdlclaigie &ﬁa&ts@ﬁahsbas'& 1s ghiomralo2 Breast cancer.

o SERBSEIHRREN SR ACSETe AQ gecCa e 20-0

45. t A eEho@bg scredhirfpQo 1d€hﬁ§’y]a%éﬂe ma@ugmaat@uuma@g@mu said method
atgccCITttaa catt GCActg 11-13 m R 141

aEEige irgtPashgaugg cCaTCittaCc aGAcAGgtt 31-33

M Boththigdhs %ﬂtﬂ@é}ﬁw HOURCIHHIARIE SeaSEANCBNBER R SR signature ncRNA
aAaCAcTaCa 34-36 m R-143 ugagau aa cacuguagcuca
b

t gai el Qb tainadbyttiesnogthad ofzdaimey

Ha96RenAME Y HRHQURY HRgR with %%%@Eﬁném&clﬁ%ﬁ@d 16sidBiture ncRNA

m R- 16 uagcagcacguaaauauuggcg cgcCAataTTta cgTgcTgcta
25ppofilginRrapy- 3p acugcagugagggcacuugu acAagt gCecct

R

47. dticuggbalieiciaadt odowgai disygmds gliqna dyasieanter.40- 42
- 19 C At ALt TG gt GcTGeTa
48. Z’Bh tﬁo&%%%é%%@ v@%ﬁe%ﬁ%ﬁsﬁ ggg%%g%cuguuc acalgtaG ctg
49. aBlicabthéoftBin®5 mhaemlmmmg@w@ua@agma@@mglth the aid of an
ct ac Cacta taACGcAct TTa 55-57 m R-214
gcacagacaggcag ctgcCtGctg tgcCtgCgt 67-69

50. I’TABr oAdtdreUAIRINJC pro G RgfgElneasgetuggaid dgraaagindgA peofile comprising mir-

R T

o R Z%guﬁﬁ%a ug uccgmaallﬁgg e aT globabt: il T25p, mir-
; cC

St i T Koo, BOUGSCB LA U uRUtA HEAC POt

chasgicact 73-75 m R-299 ugguuuaccgucccacauacau

at gt aTgt Ggg_acgG aaACca 4-6 iniR 2
52. Clkaaobat IGSA RGO HHEGOAS] RS St eritgis aseido dgamose

%&9 nBAPGIGHIGIHNGAGROGYED B chT cgccT ct ca
Getttt 79-81° m R 7b uggaagacuugugauuuuguu

53. ameamamamﬂ@@r@rommf chim 505 RN&herg geid perfie i used to identify
CUIHRNA G RAGCETRE FAGHRE: &FIRbALACCC 96-98

54, A signature miRNA profile for glioma, said signature miRNA profile comprising mir-141,
mir-23b and mir-17-3p.

55. The signature miRNA profile of claim 50 further comprising at least one of: mir-143, mir-
15b, mir-293 and mir-320.

56. The signature miRNA profile of claim 54 or 55 where said profile is used to diagnose a

subject in need of said diagnosis with glioma.
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10 Table 2 shows the specificity and sensitivity of
m RNA detection reactions using synthetic m RNAs as

wao b@sRRIsanpl e. The colums in Table 2 represkit/Us1v65/013247

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.
67.

particul ar capture and detection oligonucleotide
added to the reaction m xture specific for a given
riTHRNIgnéfurnoin i e grodite dfldliret4 Pay5 Where #4id piodile i¥ gsedrielidentify
Let hgﬁ cates which m RNA was
c&adlgg%thefaﬁ)gut{cq et Elorn C%’é? %{r%d t he concentration
aA msttiodHorehe BletesunEaNAf a/\mgeantﬂ@m (seldmltetlmdwompsmg thetepaor:

d t]
BN SRR MR STHbish e sote ST RE v BrecPRTA
Ry Béh&ting sdid RiNAde @itea Sii’HﬁWi\gdnﬁcla'(ﬁblle @pekific¥ér 3Md target RNA under

2005/ 103298 PCT/ US2005/ 013247  Tabl e Sgnsitivity
anEOTSHEES PREVIT I TR RSP G g s e e seid taret

Letcrd LRtd T8 dligbnubleoti@d coffpribiak Altirdt Zixhal@endratbt ©gederNO a first
Tenpl at e 116 127 133 75 26% 28% 29% 17% 2 Let-7a

100¢tpdtbla ey 920 5013 112 75/d1 4% 21 0/6 j' 940/ 66' ' !

3 b&iiachi AQ@EEHEHJIC Wikl & setBrd NighBReL1AS e@%’c@@f%alda%pé@t"RNA under
Let-7c 100f nol 5654 7088 20955 140 17% 21% 62% 5

L ecardifions armenriatesa fargpa aapeplextiptverysgdsecond gligospclgogide and said

80 2 CO 1 l (6}
84E2 os%éggfﬁ%ﬁé%&%gﬁ&%%%%&g Apckohégh %%F%FMt

5088neet 6T sepqupdietgbleaignalgosd | 65% 65% 0% 9 Let 79

§ouRm e e plesp® R GSE G 10 dPIR AR st e

20886nd &24ctdBigmMs70% 27% 1% 12 Let - 7C 60f nol 3860

2% Ty BE b SAB R ot 08 sy

2q@n8Odn sa,ld, BRI A 80d1ha%a T84 Trilfor biatling o QT finst coﬁﬁﬂlenw&@ﬂsequence

5 57 0 £6% 9% 1%. 16 Let-7c .40f nol 2573

SSTOStroR RS S PV 955 ey s B neRNA and
1Ha3 a36d04d Tt Pbiddng tilSéroril cBthpIMMeADBbIel 328 8aid first Tm and said
PCT/ Ldtsllz 85/ Oéﬁ%? 5 Tabl e 3 further denonstrates the

SEANY T Peipe sHbgRatally e @My of ni RNA det ecti on

I BRGhétRABoféHiM G 8 Wheteheidi fhstsliphisicasde dae sdilfecsadplig@nucleotide are
The colums and rows of table 3 are as descri bed for

Tegddpdsimpltanegpile 3. Further dilution of targets for

S’?Hb&héthé’d & chdimisk vﬁﬁe%ﬂldsﬁﬁtﬁﬁh@ sdcoﬁ@&lrg%ﬂudl&ihde?ﬁé’r@- added sef@entially.
Let-7 Nornmalization Ratios -7a 10f npl 8697 288

2@3@@9}1@9(1 oAGIH IS Peresddeast 09%91" 87151 firstr qligpnugieetidognd paid poagnd

&%x@c?e‘l)%g@oﬁi Wes a3 léa@ttonz ‘ﬁlo%lgfeﬁ"i’ihclé&%z 3017 1079 51
19% 69/ 0% 4 Let-7 10fnol 148 40 6 801 2% 0% 0%
9'@% method of claim 62 where sa1d modified nucleotide is a locked nucleic acid.

The method of claim 58 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
has a second Tm for binding to a second complementary sequence, said first Tm and said
second Tm being substantially the same.

The method of claim 58 where said first and second detectable signals comprise an optical
signature.

The method of claim 58 where said first and second detectable signals are a fluorescent signal.
The method of claim 58 where said first signal generator is a microsphere, said microsphere

generating said first detectable signal.
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10

15

5 Let-7a 1 fnol 6138 499 1083 1 LM 6% 14% 0% 6 Let-7b
1 fnol 354 1160 3665 17 2% ; 74% 23% 0% 7 Let-7c

wo 2owsi1032065 2144 9887 3 8% 16% . 75/ 0% 8 Let - FCWUSI00$/013247

68.
69.
70.

71.

72.

73.

74,

75.

35 33 23 168 2% 2% 1% r,95% 9 Let-7a .1 fnol 994 47
322 48-70% 3% 23% 3% 10 Let-7b .1 fnol 109 6516 1407
Sthelnébqd @Tldim 7 %h&re%iid TitstidetectFle signdl pdn @OGal 6BRABRE2

A bbbl s Rl St

Zﬁ%rﬂ&%cﬁcﬁ%airﬁ 58'askhleﬁ: séldsthﬂ\mhgdﬂueleeﬁdeas:B -1@fucleotides in length and said

bridi.zati t.he. |f|C|ty and sensitivity

‘f”r‘ilé’lﬁ? Otléf’elf‘ngcl%ngﬁle?tédggﬁcl ‘usi ng synthetic
NTH\A&h@Boftciem B8Kvhespidenethiofl, is Udd to/ genarate afiffofile pf e8@ndRNA
Let- 7a, Let-7b, Let-7c and Let-7g, respectively. The
tipheeul ?Séﬁ?sé’%téﬁﬁa“ﬂ FORIS bri di zation times. The col umms

TR AShSES i 89 wWhefe sdkh@pIé is deabEfrdm aGafA Eulﬁ@:ﬂ of
di fferent hybridization time ~y  Saml

et -
L Be-method ofic m?@:whe@éﬁldmtmlﬁ’éﬁeﬁ Fut Iy 1P¥F§‘é q"tﬁgﬁf’P rgggtion.
rzéfhécﬁo%:]cla%%Q8 %@re@%d RN& sagrr/ﬁle #%ol 5196 fi&ioratddro Mdfeaddthe

291 8160 2832 , " 7299% 25% 1% 3 10 min 7C 1043
1 enorgsaf aﬂgwaumelifaﬂ,%rgwgmwmpe%mo mn 7G 295 266
2’@18&: ré%ﬁ&}s&o 6058 PhereSaPon RYATE AnfiRNA, t €npl ate 319 246

% 27/%31% 7% 6 30 mn 7A 5463 202 631 75
7, -86% 3% 10% 1% 7 30 min 7B 234 11527 2548 83 2%
;' 80% 18% 1% 8 30 min 7C 835 1178 10060 75 7% 10%y
~.=83,%1% 9 30 min 7G 251 291 244 5281 4% 5% 4% 879%
30 min no 10 tenplate 252 242 247 90 30% 29% 30% 11
11 60 min 7A 7215 197 727 55 .88% 2% 9% 1% 12 60 mn
7B 180 12115 2570 107 1 % 81% 17% 1% 13 60 nmin 7C
789 1069 11742 78 6% 8% 86% 1 % 14 60 min 7G 280 277
256 6753 4% 4% 3% 89% 60 min no 15 tenplate 175 139
152 56 34% 27% 29% 11 % 15 39 WD 2005/ 103298
PCT/ US2005/ 013247 5 Table 5 shows the repeatability of
the m RNA detection reactions using synthetic m RNAs
as the
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10

RNA sanpl e.
Let-7A |
wa2008/10e09| ate 72 69 98 46 25% 24% 35% 16%
12054 259 2801 41 79.
11562 268 2628 7979. 5%

50f nol

Let - 7a 50f nol

Let-7B | Let-7C |

1 Table 5. Repeatability study Sanpl e

Let-7G Normalizati on Rati os

5% 1. 7% 18.

5% 0. 3%

3

2 BET/USH05/013247

8% 18. 1% 0. 5%
Table 1| shpwynuohptidepscquaggaf mEONA mceww@n}@enlrew&w @ptpre and
detegtiomeligenucketidy. ReBysm SEQ 1D MOs I b4muclemides Gl vanin apity letters.

5 Let-7b 50fnol 113 8543 1128 89 1% 87% 11% 1% 6
miRNA 71 50f miRNAG@q888¢ 585 | 5&apoirg O0igp {Wetetign Oligo | SEQ ID
Let-7h 50fnol 117 4735 390|78 A%6-<3BP% 7% 1 0%-31)7% | NO.
ki - 70 vehMeghaBigBugtodgdld PaBetSadRecO. 2% RcTARTS 82-84
1&t67b- 7 upfigimduapdingOnf a0 66 ¥ a AEC AAC386c8 7 YoThc TR cT@t - 7¢C| 84-87
IBOETO!| vpilnB2Redafedth 5% BR6EA% A 1] TaeTacfTed50f NDES-90
1639 105%8adld @i T 1 B adAAc3. §%acTRETHAC 91-93
miR-1930 (. agc/é’ggauégﬁaéa K‘bﬁ)&uéa/o O] WadGebodt 11 Labaal@cldt MO | 19-21
mikID7 £4 A gdaplaliedicagtmals 70 | tgatAlicigt 12 1Gkaal@Ct2Pl m?' 13-15
mity 227 g BRG] aCee AT 19 a0 D3
mift 2 2 e Biare Tl 2 AT TRt 7Y 68l O TP 30
i1 Tt et g 01 gA%aghBilbge O ITORaibEy | 58-60
mi J?Qﬁ;pfcam&wgﬁggwn ,\é@%ﬁgﬂ a e, JoanGEACte s [ 11-13
miR-141) | BRpecpaIcugEnAangayee i thaCorp o JAGARAS et 31-33
mierﬁ%ﬁP,rugg%&aguwwapwuauggr he F%%Aa@tangd ALPEACTH R | 34-36
miBr 43 o 1] VSR EAHEIAERACUSURRFYCA 1 he tSRRRCREIEI catl SUEAETRAL yr of 37-39
wf15hhe ugggeptasaRRYEsARERCE he | éadneaSieriGat i on tgBcTHetasanpl -18
miNK  {| Tapdagcagguapswayesset h { ogcdlAaRUAts  SgeplecTisctaet - 7)425-27
miR-11-3¢ -| ABugoagymbggpCaduuget - 7G| NokagtdGezat | or) cRETGomt | 1| 76-78
milNG7-3ie nMphazegcnBadddugtBuegh 22%t368CaYd  19%aALChCttel  4u2p-24
miR383 4A3duggadBecadddicdBE0 9% bl Aitg 3 Tot|ahgdDAGHE62 9U40-42
miR394 Laé&%’@a%@é’éa&ﬂ%é’g% Tot@AatAQmQt 113 224r&m4 24 | 49-51
mif2%0a30 G uEBuudyactmcEibutd | €da 1563 19383864 130] 43-45
%0 29721 AhuaBu i iak €0 | BHBCEE4ct# 53 _UZAGEAJDTR 2308557
miR% 4 acdggwchaag&% GE L11] decCibitere©/ 23 Bctglb™0 14178769
mR-A17L - {GenidhiTy P 2 é@gﬁfagﬁé,”/‘li ARk 9] 61-63
MRS 7 2 >0t WepEalt SN B AR TE ™ "Foa66
miR23b || ajicAsadiecCagREatnaccac o | S8 ceet’”  tegtXAtglGat 70-72
miR-26a | uucaagiaauccaggauaggen | agcCalcetgg aTtACTTGaa 52-54
miR-293 | agugccgcagaguuuguagugu acaCTaCaaact ctgcgGeact 73-75
miR-299 | ugguuuaccgucccacauacau atgtaTgiGgg acgGtaaACca 4-6
miR-29a | cuagcaccaucugaaaucgguu aaCcgAtttCag aTGgtGCta 46-48
miR-320 | aaaagcuggguugagagggcgaa ttcgecCtctca accCaGocttit 79-81
miR-7b uggaagacuugugauuuuguu aCAAaatCaCa aGTctTCCa 7-9
5sRNA gggaauaccgggugeuguaggeuu | aagectacageac cCggtattcce 96-98

Table 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 oligonucleotide added to the reaction mixture specific for a given miRNA (indicated as
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 concentration at which each miRNA was added (each row represents an
individual detection reaction). The sequences of each capture and detection oligonucleotide and
the synthetic miRNAs are shown in Table 1.
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40 WD 2005/ 103298 PCT/ US2005/ 013247 5 Table 7

illustrates the effect of the concentrati on of total
woRbhsaea2pd € of detection specificity and sensPCT/US1095/013247

Total RNA was obtained fromrat brain and used at the

concentrations i ndlcat ed. _The (‘Fpl ums indicate the

_Table,étsmsgwtmndﬁ cl eot i des.

Sam,p [Let-7A [Le 7G5 Normalza
1 emplate ) ' 3 v 26 ae :
103 O | R Tt e - 7C |

3 (Lo 106amdVOT| TTR b1 |20 70 QTos6at | 2 || L 4%0 W% N p2 A2 83%L501 7535
4| b 10@H0l 2 (095660 22032%013%F7 12% 22%
51 kphte 90Ol 3 | 416 | 733%00s %;Q&i?s% 1% 4

6| katyfp oho b 17 L 2 2%0h 9% DY ) ng 136
7|tk b i ) AT P P S

8| e YE | 99 589 T, L8, 188%8 75 50 15%
o| 7% somia (Y0 195 Y 2% 1989%] 25% 37%

0] (1587 Ul | AID4660 Savel S 561 AMeRNA%fet ect i on

11 T 6piedl x e 642 i 221 RRIR he/0%014ims 141 e as

12]Let7g ool o |; 99660, 4914 | 30093gy, o 1], 43%) Jitol S0 L 02| nat ure of

NI E R G W w11 L4 “51@_;@ LA SISARESD !

14 | Letr 7 T Y933 111 ! 0 B1%1! LUY 17% ¥ A4 Yl on m X.t ure

15 | B3db LoiRbl C QBN 18§04 1| 0530 G 1%IF Tre@iDi 2%8. 1hssay

16 | sqp@C#0moC T 1] 2578 |t 13319 x98eH ISy ndohetofe¢ 139 IRNA%Y a%et s Sanpl e

17 [Lat¥g F0ng ot - 7RO || ef 477 C & 3 Yoip [4Vo7 a3t P1WAht i 0s 1 No
Tenpl ate 148 148 163 60 29%1 299 31 % 12% 2 Let-7a
10f rol 12501 278 1034 133 ' ~1'"i9'0% 2% 7% 1% 3
Let-7b 10fnol 123 11349 2341 71 1%,-, 82% 17% 1 % 4
Let-7c 10f nol 683 1057 12042 64 5% 8% 0% 5 Let-7a:b
10: 10f nol 12665 11235 2500 39 48%,,; 142% 9% 0% 6
Let-7a:b 10:5fnpl 12665 9021 1688 100 549/ e?38% 7%
0% 7 1Let-7a:b 5:10fnol 8598 11422 2616 68 38%
:1150% 12% 0% 8 Let-7a:c 10:10fnmol 13595 926 10582
68 54% 4% "' 429%9% 9 Let-7a:c 10:5fnol 13463 475 7608
67 , 62% 2%  35% 0% 10 Let-7a:c 5:10fnol 9030 916
10334 71 .449% 5% 51% 0% 11 Let-7b:c | O 10f nbl 534
11650 11903 77 2% 48% 49%, 0% 12 Let-7b:c 10: 5f nol
320 12010 9012 83 1 % 56% 42% 0% 13 Let-7b:c 5:10f nol
427 8779 11670 67 2% 42%",,56% 0% 15 41 WO
2005/ 103298 PCT/ US2005/013247 ~" Ub O
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2. OCOD0OC COd coCoC MhcoO NU NO t- OM
V) TNNMOLomMC U CODOr LoocoCDr Cn .7 Cn
| Tablei3. Eortrerilgion 6F BRndts R sEosidyityindt stody h co h N CcO
'Samaleh t bath7Abel: 7B gt il Lety7 rihbliZdti tioylh e-
1kbet-da 10finob b 869Y| c 288h 26 795 7 %)) O/ CI
2khet-7kn t9fmobh 334 32604 okl 1A% 245086 N
3lhetifc' 1pfmal M 18975 399 71079 \wai| 1 2%In 1§%: 569%n. 0% N O
A\etdg10fmol h~ 148] 1 n 404 . 6-,8013 olny Q% 0% 98%\ N N
Slley/a /1"7'(\1’1@ n6138 hl4'99‘:hj‘o X Nl Yalp 1 % | t
6 -7 Hme; i3 11-6:05-»-.3’ :n N | AAY, 0 9 Or
7iCet:7e~1fmol, 1\ 1055, £T44" 0887~ 34| 785 e P NN
B 7 WA e £ WL v 1 Wl 1L PN
ollet-7a, 1fmblL |° 994" 3221 TAg'70%) 7 3% 23% 3%
10Mét-7b" . 1¥ol~] “S09] 6516 1407 53l 1% 81% 17% 1%
11[Let-7c_.1fmol 293]  661] 3282 45| __7%| 15% 77% 1%
12[Let-7g .1fmol 41 51 611 1512 2%l 3% 4%l 91%
13l no template 50.5] 49| 47 43| 27% 26% 25% 23%)

10  Table 4 shows the effect of hybridization 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, Let-7¢ 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 Let-7A [Let-7B | Let-7C | Let-7G Normalization Ratios
1110 min 7A 4851 220 879 74)::81%1 4% 15% 1%
2|10 min 7B 291| 8160 2832 720 3%72%] 25% 1%
3|10 min 7C 1043| 1531| 6981 78] 11%}| 16%|#72%]| 1%
4110 min 7G 295 266 260{ 3739 6%| 6%| 6%|:82%
10 min no
5| template 319 246 280 67| 35%| 27%| 31%| 7%
6|30 min 7A 5463 202 631 751.,:86%| 3%| 10% 1%
7130 min 7B 234| 11527 2548 831 2%]:'80%]| 18% 1%
8(30 min 7C 835| 1178]| 10060 751 7%| 10%[::83%| 1%
9130 min 7G 251 291 244 5281 4%| 5%| 4%| 87%.
30 min no
10] template 262| 242 247 90| 30%| 29%| 30%| 11%
11160 min 7A 7215 197 727 55] .88%!1 2%|{ 9% 1%
12160 min 7B 1801 12115| 2570 107 1% 81%| 17% 1%
13|60 min 7C 789| 1069| 11742 78] 6%| 8%[:86%| 1%
14160 min 7G 280 277 256| 6753 4% 4%| 3%]| 89%
60 min no
15| template 175 139 152 56 34%| 27%| 29%| 11%
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Table 6 shows the results of miRNA detection using either total RNA extracted from rat brain, or
size fractionated total RNA obtained from rat brain, The columns indicate the nature of the capture
and detection oligonucleotides, while the rows indicate the nature of the sample RNA and the
concentration of the sample RNA.

el

[Table 6. Assay with total RNA

Sample LeL?_A Let-7B | Let-7C | Let-7G Normalization Ratios
1 NiTemplate 73| 84 108 _63 22%| 26%| 33%| 19%
2| Total 4ug 4343 2937| 7698 372] 28%]| 19%]| 50%| 2%
3| Total 400ng 662 945] 2384 77| 16%| 23%]| 59%| 2%
4| Total 40ng 113 224 374 24| 15%| 30%| 51%| 3%
5[Purified 400ng | 1863 1933| 3961 130 24%| 25%]| 50%| 2%
6| Purified 40ng 217 253 602 431 19%]| 23%| 54%| 4%
7| Purified 4ng 111 122 171 67| 23%| 26%| 36%]| 14%
8| Let-7a 50fmol | 10860 196| 2147 671 82%} 1%| 16% 1%
9| Let-7b 50fmol 99| 5647 381 881 2%| 91%| 6%| 1%
10] Let-7¢ 50fmol 698| 1075| 11694 56| 5%| 8%]| 86%| 0%
11| Let-7g 50fmol 178 187 105] 5237 3%| 3% 2%|92%
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5|Let-7a:b 10:10fmol | 12665} 11235 2500 39| 148%1 142%] 9%| 0%
6
7
8

=

Let-7a:b 10:5fmol 12665| 9021| 1688 100 | 54%]. 38%]| /%] 0%
Let-7a:b 5:10fmol 8598 | 11422 2616 68]:.38%.50%| 12%] 0%
Let-7a:c 10:10fmol | 13595 926] 10582 68| :°54%| 4%\ 42%| 0%
9|Let-7a:c 10:5fmol 13463 475| 7608 67} :.62%| 2%{:35%| 0%
10| Let-7a:c 5:10fmol 9030 916| 10334 71]:..44%| 5%151%[ 0%
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13| Let-7b:c 5:10fmol 427| 8779 11670 67] 2%]| 42%]|56%| 0%
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Wi th
130A.

mr-

1574

01

val ues for

val ues normalized to the MI

mr-17-3p 51 644 1044 884 967 1059 811 938 899 402 773
105 mr-320 66 8365 549 585 500 451 452 402 466 484

mr-214 48 1061 620 691 617 544 610 596 645 616 757
477 274 10 Table 12 shows the data in Table 11,

691 mr-130a 100 2922 1357 1386 1302 1401 1520 1401
wQa284/102%8 1430 1394 mir-141 95 5264 244 223 POHUSRB5/013247

669 385 535 385 493 442 497 504 266 mr-293 75 7993
Target LN215 LN340 U343MG U373MG LN4AO1 LNAOS LN443
LN464 US7TMG HA 5sRNA 3.48 3.64 3.46 2.71 2.70 2.93
3.31 4.17 3.66 3.98 mr-17-5p 0.37 0.37 0.40 0.23
0.38 0.29 0.33 0.71 0.38 0.41 mr-214 0.46 0.50 0.47

534 423 248 367 164 121 417 981 mr-15b 47 10650 758
1877 1948 1948 1998 1768 1956 1895 1505 1817 868

268 235 229 293 302 591 mir-143 58 9735 194 287 342
191 214 207 587 206 145 558 mr-23b 63 5972 318 209

IVFI

o — N~ ©
o om OO N N~ o O ©
HAYE OSSN Mo ™ o «< —
— . N . . .M ) © + < .
o . O MO o < N »n W ©
O +~0O0 To) [ - O . < oo o
Od. <t 00 .02 MudvtoOoo oo o™ ... .O <t
It E . OMTOMOLOOMNNO_ OO0 - .0oN
" O« . . .00 OO .20@7141 T Ol
' ,OHOOMUNOOOH .E~ 1O 1H O ©OIOMm
S - NOO ~N O . O DO~ NOOM
Octd DO .N «dO0OO0O0WMO O00O.. N._OTHOLOSS
ME . .dmHdo<xm 0 oOocNE .EmOoxH . .<
- oo« . . .1T20813% . N .0 1 NO .
' OO oot o oL .o o
O —HWOWO N OMOO .OM~ ONNMN _O.-Om
cON-Hd OM .O_000dSY .L0Hd©ON®O_  E£E00d
1800 | Gofe &.ob S0e00_: | 1616 Y Gdo® I | vi0 O Poer o3 TEEQ0 8200 82z0 6Lz
9500 S5 ﬂm@oT HI1800° P 198y & OB _ nm&%mm | GpH0 €600 9020 Jlz-Hw
9 . . - Y. . L . - . —
QB 500 o, 100, L0 DI N B | OFF9 T [ Eerd0 | 200 | vezo eI
| €54°0. .|@BE LO (BRA0— | 98HAN |.KEE'D O SHEC v0gs [P €910 1950 9810 oz~
O e8d? O Tepz _; [ 8507  Love o FRrp: I 7998 |8y O [re D (B0 602 | Grbt B9zl
™) DBED  NSRI0O LNZRS@D 0 '0 O dSHe (N|r8slid o 401000 N~vab 0 S97°0 €010 G-I
‘© SR S LPOEE Y TSR, @ Tl o] B0 S B & RO eRP0 | eese | 99e 6z
ol opLy0 . | 09210 H899O Op @D~ 0 0020. .| vED . [DOBYN | 20L0 8EL’L Lo T
o & S menm i &v% Yee'e t [ eieg T T eve0 90¢'} 06€°0 £61-1
< I»m@ B 1/GDE) (NBg6'e . | 2026+ | Bhet OI|LOIED © | 2IE0© | 18P0 | 9ev'L 1€2°0 €yl-w
S 5T IS e 1 ol | R P ot PO (Ppe | 218 | €210 dezyi-
< e = 829l | S'@) i eyD- B O |68 I 5@33 Pesto— | v5EL €8€°0 ]
< D5 oy [DBIon | S & B o e8| ey [ 0@, qoegln | 80 | veeo gz}
S :[E2eED @ Dogio_- PysedO .o 8800 S Wool O [t /Eaa4 | 6bo'® | 2280 2£0°0 gl-nw
q1ep _- 1201 (h98 D | e 0 o &§d L0 |80 ~ om&oZ 1860 | 6160 €610 dg-1~nw
M.u Yog0 — 1BERIoCN | o060, | v wmw_nw_ © Bmmjd % mm.;.o owm_wﬁ 0L0k Hz0 €0L-W
. .jcozE® = | 1970 . 08T O BYB- | it 00 [FEEH O (IBONO 160 | | ¥BS 0 0020 qgl-iw
o CRET PBRC JoE DEE D e VR © RO Pekedl | 009l ) L0L-1w
o 1|@D0aL O NGAILOY <HOEA'L . | 0003+ | @D o) J00°l — (IAHIO 5080 <+ | 000°L 000} B0 -
N N gzm ™ TP Proe ™ F 0888, ©| 8268 (o | 8600 <t | 4660y Jo6aR %0 | 5520 206°0 9~
o 09£5°0 O F8T200 Z09y'0N O OV | GBS 00 |BLeD 2 28y . X160 | 0670 8€5°0 662~
" A T LY - o —
o P59 10 00 QiZBs 00 Cb BoF 0, (o o8 o [BoRD o | 19000 1o.§ .| 820 | zeeo Bzel-iu
™ 15y O (N8O PP Q 8013 O) 56678 O |yedz L0 romn.ml 80D | 69l 880°C YNYSS
o Eles HISPB o el id olBse| B8 [N &8s m@@ml Mgl | Loeses | noecs 1obe )

"VOE [ 37U 1OJ SON[eA [IN SUp O} POZI[eUIOn sonfeA LI (A ‘6 S[qel, UL BEp o) SMOTS O] 3[qel S



Conbi ned Ri sk 0% 100% 0% 100% 95% 100% 21% 100% 100%

100% 100% 44 WD 2005/ 103298 PCT/ US2005/013247 5
wa awbao3Rd8 m RNA Candi dat e Target Accessi on Nunmb@r/US2005/013247

m r-15b TAR DNA- Bl NDI NG PROTEI N- 43 ENSG)0000120948

5 Tabla HishbwSTHeRGuD tiCRRNONE REDEFIDR ANSHI OB FB &8 normal neuronal

andiceH libds uBinB@¢ deRCHE MetR&IAK i dc B@FOMMvE iRNSBI T @ORDAGPEcies being
dedcted hbdh c SfsiNdiedit GeRROPIEbMnS AR D24 ENSEHDRARE 8 Aéda8ve control; Pos
infAdE] okt RETOMATI NG FACTOR mir-15b ACETYLHYDROLASE | B

ALPHA ENSGE0000007168 SUBUNIT mir-15b HOVEOBOX

PRI ElNMNRLs ENSGDOREH 1 1oy | ustdve-| 1021 TARsONAz4Bl MabsNG@srme | Ha

RRWRE! Nod B 2 EZNSGR006h2094480 M 47951034107 | 4102 | 4847 | 5221 | 5238 | 5555

M-GROTUBUL B2 556021 AERD | ENS0D0801669693 | #RQTEN| 1hs | 549 | 574

(VoR 1 Mhdst 10edo HE BEROGENECQUSsAIUCL EAR| EMSG00300132566Gs7 | 691

Adg
RI-BeNUCLEORRO [ BhiXS| Adé B 1soi [ - h03 |MsToAL LifdPRONE NASE | 1430 | 1304

IoMHl1BI [ TéR| 326ENSL000R1 (00234 | PRECURZHER| (288 NP28) | 293 302 | 591

Mhirf1431 0358 ST RGN 19CEL LasDERISVED FACT OR2ENSGN008 506482 | 145 | 558

RECEPTIAR [ 5d750FGRM Boam|r -5303| SMs- 1| BRELATED |KhddASE21 417 | 981

ENS500000 L @3:6 88758 N resel 07 3§:AR| Dbdé- Bl BBl NGoPROFEI IN-#48 | 504 | 266

EINSE30 000 L 26394 818771 figud O 7 1dHOSPIERT | | Divbd IN@ES TIOlsoa3 1 KbasIASEs17 | 868

ENSGD Q0901 456 7 51044REGRL ATGRY ALb4A |SEIBUNI 6Bs ni 29107402 | 773 | 105

Sii320CONEA| bllshNG GRBD -sksl KE sEENS[R0@000 1858295102 ARG@EEI Nis? | 477 | 274

10 mr-107 STERO D HORMONE RECEPTOR ENS@0000173153 RR1
Tatle 1296wk MESkGh Tahld 1 b-wifkl MPHABRHAT M AHMNSCGO GROIFHGHES for mir-
13AECEPTOR TYPE 1 mr-107 M CROTUBULE- ASSOCI ATED

ENSG00000166963 PROTEIN 1A (MAP 1A) 45

Target LN215 | LN340 | U343MG | U373MG | LN401 [ LN4O5 | LN443 | LN464 | US7MG HA
5sRNA 3.48 3.64 3.46 2.71 2.70 2.93 3.31 4.17 3.66 3.98
mir-17-5p 0.37 0.37 0.40 0.23 0.38 0.29 0.33 0.71 0.38 0.41
mir-214 0.46 0.50 0.47 0.39 0.40 0.43 0.44 0.49 0.53 0.50
mir-130a 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
mir-141 0.18 0.16 0.16 0.17 0.18 0.17 0.16 0.23 0.21 0.42
mir-143 0.14 0.21 0.26 0.14 0.14 0.1 0.40 0.16 0.10 0.40
mir-23b 0.23 0.15 0.41 0.30 0.16 0.26 0.11 0.10 0.29 0.70
mir-15b 0.56 0.48 0.30 0.38 0.25 0.35 0.30 0.40 0.35 0.19
mir-293 1.38 1.41 1.50 1.43 1.16 1.40 1.29 1.20 1.27 0.62
mir-17-3p 0.77 0.64 0.74 0.76 0.53 0.67 0.61 0.32 0.54 0.08
mir-320 0.40 0.42 0.38 0.32 0.30 0.29 0.32 0.39 0.33 0.20
15 Table 13
5386N 5386T 31828N  31828T 53877 17260T 45917 11793 T 12595 T 14292T 170547
GH-Normal
mir-107 1.9862 0.0093 1.0862 0.0002 0.6703 0.0000 0.6543 0.0000 0.0001 0.0000 0.0000
mir-15b 19888 0.0000 1.9888 07419 0.1589 09895 0.9603 0.4483 0.7636 04641  0.1280
mir-103 19793 00079 1.9793 0.0219 07430 0.0000 09654 0.0031 0.0084 0.0032  0.0022
GH-Abnormal
mir-107 0.07328 0.67264 0.0585 1.03025 0.29577 0.43377 0.29974 093523 1.03264 0.97765 0.99316
mir-15b 0.00486 3.28965 0.00123 3.66284 2.04767 2.29949 245498 4.54735 3.54585 4.55785 1.52377
mir-103 0.0703 1.24099 0.04169 1.58451 0.54758 05071 0.42609 1.53924 1.60637 1.54166 1.49856
Likelihood ratios
mir-107 0.0369 72,5846 0.02945 6350.8 0.44126 1.5E+10 0.4581 981284 8050.47 325999 201403
mir-15b 0.00244 96108.4 0.00062 4.93726 12.8895 232385 2.55658 10.1443  4.6433 9.82067 11.9074
mir-103 0.03552 156.108 0.02106 72.4849 0.73699 118051 0.44138 496,166 190.368  485.37 685.104

Combined Risk
0% 100% 0% 100% 95% 100% 21% 100% 100% 100% 100%
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Table 14

miRNA Candidate Target Accession Number

mir-15b TAR DNA-BINDING PROTEIN-43 ENSG00000120948

mir-15b E};I;:{I}OID HORMONE RECEPTOR ENSG00000173153

mir-15b F-BOX PROTEIN FBW7 ISOFORM 2 ENSG00000109670

mir-15b PRESYNAPTIC PROTEIN SAP102 ENSG00000082458

PLATELET-ACTIVATING FACTOR
mir-15b ACETYLHYDROLASE IB ALPHA ENSG00000007168
SUBUNIT

mir-15b HOMEOBOX PROTEIN OTX1 ENSG00000115507

mir-103 TAR DNA-BINDING PROTEIN-43 ENSG00000120948
. MICROTUBULE-ASSOCIATED

mir-103 PROTEIN 1A (MAP 1A) ENSG00000166963
. HETEROGENEOUS NUCLEAR

mir-103 | RIBONUCLEOPROTEINS A2/B1 EN5G00000122566
. METALLOPROTEINASE INHIBITOR 3

mir-103 PRECURSOR (TIMP-3) ENSG00000100234
. STROMAL CELL DERIVED FACTOR

mir-103 RECEPTOR 1 ISOFORM B ENSG00000156642

mir-103 SNF-1 RELATED KINASE ENSG00000163788

mir-107 TAR DNA-BINDING PROTEIN-43 ENSG00000120948
. PHOSPHATIDYLINOSITOL 3-KINASE

mir-107 REGULATORY ALPHA SUBUNIT ENSG00000145675
. SH3-CONTAINING GRB2-LIKE

mir-107 PROTEIN 2 ENSG00000107295

mir-107 ,EgII{OID HORMONE RECEPTOR ENSG00000173153
. INOSITOL 1,4,5-TRISPHOSPHATE

mir-107 RECEPTOR TYPE 1 ENSG00000150995
. MICROTUBULE-ASSOCIATED

mir-107 PROTEIN 1A (MAP 1A) ENSG00000166963
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