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i ncorporated herein by reference. BACKGROUND The transcri ptional conplex,
hypoxi a i nduci bl e dGRIFOSITHONS AND USEDF EBASRINHIBITORSYgen honeost asi s,
Hypoxi a i nduces the expression of genes participating in nmany cellular and
physi ol ogi cal processes, including oxygen transport and iron metabolism

eryt hropoi esi s, angi ogenesi s col ysis and gl ucose uptake, transcription,
met abdf 9$§BEIF eti'ba RQLA?RI%/D dJCATHMNABI ng, response to stress and
celt 2dnesi afs odfiR3foIERMPHABUIALR RS FloRRidal Rpplildith deRar R8S1 Ng oxygen
del i very t XIc tissues or activating an terhative netabolic

15pat W3(Q:ﬂ9yﬁtddyf$px$l)4 2h08.hAdlobs taachingegiithe ebaveygéarendddmprlicationdoe ed

pat hways, i ti belng required for normal cellular processes, can
al so dPEPrP?Fﬁ{?gq@F% Pﬂr TCf-owi ng or aidi ng angi ogenesis, imortalization,

genetic instability, tissue invasion and netastasis (Harris, Nat. Rev.
Cancer 2: 38-47, 2002; Maxwell et al., Carr. Op/n. Genet. Dev. 11: 293-
299, BACKGROMI¥DI s a het erodhner conposed of an al pha subunit conpl exed
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alipha syBUNhdmbésstdshe Hypekiaah@icks Mlﬁréss@ﬁ@fi%;éﬂe@ ptaﬂlcrmngxy gRAy celspanse
pat hway, and can be one of three subunits al pha, 2 al pha or 3 al pha

(H FI andiphpsialogiral ploresses. rl@ﬂjp@@gpvégqn)trqrﬁm@mq irgi mfFabOllE!‘ar erythoppaicsigene! .
Dev. 11..29 | 1. 779-783,
2003) . dnglog nesﬁnf%‘]ycgggltjs ang EP&Q é%ﬁgérm?lggﬁhgt%%lrsﬁ ’ %g%frlag%éondr tions
limt dgrowen- fa@fo@\srglnah@bs@qu@mﬁo stiesy @alsed adheditif-Thesetdneipryducesprticipate
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f act orin CVETRNCICRA-O RSP SSEV N 1P SYRYURHESUST OF 451 VOURT I aGRaNIRCEAA ¢ he
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T R TnE ant et o R 4 il e TS Al B2 ol bod
sSupp! YHaHES Wat. 9. ERn&*1en8iqe20@s NSiveell @Rfl, £hesepie@dmaps Prxpressshi gh

levels of HIF | a protein - [ - WD 2009/ 123764PCT/ US2009/ 002125 and VEGF

MRNA, 29gdesldi ng a response of the turmr to hypoxia (Zagzag et al., Cancer

B8 2606- 2645, 20000 ThE AE05 SNGARAFER: (ah5R:cRARLIE ahphS domsir

protein 1 |a|n actor,

HRF, Hidth oflvhith-aré ksid lﬁ?éltxoroopﬂﬂeﬁ)r tﬁbﬁ&rﬁjtlbh tfacadrk yThedleni sibuadt deHIﬁ is a
transcription factor expressed in endothelial cells (Ena e% Proc.
Nat | . SQ@siutgepuclear groeingthe alphg subigt is ily-'g?gu Fr%ﬁlﬁwélft SQPCI ic M‘e[’h‘f OXYEN 63

51-60, ly efr144Ka. 52 B1qJ1 an et
al ., &%&Z%ﬁ%&%g’%g%g%e% 887§h§é bunk bet Weéna el eegqt ed E actal vity
anfl anlglmgemélsﬂf3h,a:es;treenelgl)a(MaWclhem Eyref@rr@ﬂ;@fj sDet\fn% %@T@@HI ::I

acti vi re S F expressj. r uman ki dney 10cells typically
hae | arn@gér@eﬁr% %E??‘:J ?””gﬁ‘u?ﬂrg&?%t ttion of a vector encodi ng EPAS1
into these ggll Seum@ESablidHNA b sgggltoyehfbdx?é/é‘drﬁlﬁd?ﬁrlﬁﬁisﬁnﬁdr%?b\ﬁ/t]ﬁant Iy
(Xia et al., Cancer 91: 1429-1436, When EPAS | was inhibited, VEG-

expr esSitspqueasinsiagsistin dHAl ¢ pctiatyr wagdeu, mt:rl‘m@dd?e&mﬁﬁspn af tanget geagsrsaieh as i nk

Ta29. psbiazoray i i PEf ety ERB EERr eGP i efuod TFREahatoncsi on

is al Serth@@d’tMﬂFihM@nﬁ@ﬂ zln@ﬂ%@heﬁ@in' HoaRdlid umsate slyeFRAS, GeganDbe 1nedah-1 y
detected in renal cell carcinoma (RCC) cell lines in the absence of a

ved or | @nd®i)ng sEmABgan( eramétloabetweeaﬂrﬂ&rG,g\iEGEA?Z9L€IH@6510'26M)U'“®&g’rﬁ@r i cant
i ncr eal’gce??sto sQerp nﬁ\%l nat"?‘)rtglo\téﬁlg:orm%hlfg?ﬁ%?ﬁéalgg r f:a"i‘lgghﬂmpm \'\ ﬁr%lf"?nesaﬁnpl es,

conpar € sue, sugges Ivatio
patient survival time is less than one year. The rapidly proliferating tumor outgrows its blood

supply, resulting in extensive necrosis, and these regions express high levels of HIF [« protein
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EPAS1 may be involved in the angi ogenesis of RCC (Xia et al., Cancer 91:
1429- 1436, 202001). In addition to ACC, the expression of EPASL in

ot her malwgnamcize®mshas al so been reported. EPASL is expresasdocatoiibe | evel s
of ni RNA and protein in human bl adder cancers, especially in those with an
i nvasi ve phenotype (Xia et al., Uology 59: 774-778, 2002). Another exanple
of ovenWEGF mMRNAQbudgRéfig 4 fespERB off theSiURIWIBypeRid (Zagadt Anll; 0gkder 88NCEr
25(SCHNC) . Higher levels of EPAS | were associated with |ocally aggressive
behavi 106536 18G4948)- as wel | as intensification of angi ogenesis (Koukour aki s
et al., Int Qgﬁﬂ[ i 35 )

findi ngs algoe] élsgeﬂg&dm% aﬂ%k%deotﬂ\%géﬁpé\gedrogxi%r? ég"i‘%gﬁ ICE)ERE%A%ICI and

resi stiapoeiatiadedisliedhdier 3 1Y1F-réitedafacton e R EQHI #lphohkdfrciwe il Bywaexpr essi on
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conpar g to.h 31% QUSC/P%t g5 PRRS R (1697 Bimfle e@la} ; MR, Dby, 1Yo, 1@@71

1235- 1246, 2002 EPASI "overexpression Is al sO a comon event
non- snlﬂd)genemhl etlalng BealnCéem( NSCIBCH1-8088, |1§9|’7';eT1anedalt cGetnIaeDap -1r é@{SIZati on of

mul ti 0 c factors ere ssi on of ncr eptors b
00 2008PTS TR R A ks LAEN Hod o bepikis T e dumedarans o
NSCLC dxpefeh@ddhahow hely IE0LctRit 4t8s VB £xQp@8RhaKbrmedl hdlnan kRineyJd -

9 x%m
Cancer 85: 881-890, 2001). El eva? ggiﬁeve | s of EPASL nRNA and protein are
sdén |q¢llhwm¢alllymage ad’etﬂycbrfxflEﬁm bet upon inhiddwkipp ofie eedpr etvedmeddlASI to

VoL 010 Wors s, DEEE IR 50 bro BRERAT B NED R Fan Orig STb RRReL e

t hat ellzmamd ﬁRA$1Wﬁ@1mEPlASIa%ﬁﬁﬁ@itv@ VEOBxprRBAvh Obs sighidichitat targeting
t he HLF pat hvvay may aid the treatnment of several different types of

cancerdgcreased, thus deneastrasing a dippst hsylpbsztwen EEHS sstigite pchY EQIFagrpressionl e i n
constitut Lvsl ul n S under
mor o K Bl R D Do B o ) PP B BBl VOB e
elignme rﬁxprea51gh|mzlﬂk(asbs&mdoe I i gpattdet s p@d gssuks) BPRES luganrbe geddaltyi derecedd MEGF

expressi qQn fhrough e ced bindi EPA to the H Li et al.

i oL CREFC ﬁ??rmm&c%o@ﬁ mfe@qu% ES%CGR aw&s‘%&%ﬁaﬁ# HolASE & At ¢ can
bi nd t@;Ryp@yi @hfﬂ‘}l@j@'2@0f)aS¥g?1'iﬁéanP§1Tc?eas&Llh EPQISltéhdt\hﬁGﬁﬁﬁiNM% répabl e to
transactivate the VEGF pronoter (Liang et al., J. Biol. Chem 277:

20087-@039tin@dHjsue ﬁrmsles wontpareddemonsal tisses su@@eswatammaltqmlmtlcumfcer

¢ equi e PG bR nTRER AR Fonelra e BN 1B Lence o

EPASL Jowypl venent in many diseases, there remains a long felt need for
addi ti onal agents capabl e of effectl veI/%‘/I regul ati ng EPASI function. Such
i nhi bi ti on Ingddgipadp GG theparesinn ¢iERARI tW@h@Wﬁ?ﬂ!%ﬂCléﬁh@eﬁlso Rieden t hat

types TEPHERERAS I HHBEIIL AR N ATR R R ERBREN R ARt | 2 Pe!
pr ovi dspedd hpidshbddeonish amdwamapﬂeqoftyp"e (Xoaled At iUnglogh A 7256723;21}9&9.% I n

parti cul ag RNAI  conpositions f modul ati ng EPASL exaressi on are believed
Do be ARGENSAREIDIS QAT CHBHEFRAN O EBIATIdF AFTVE SEBRR SIS N Seakarstnekaii et

ERASL. (SEXB®). ¢ oiodr IARNOSIEPAPT Qlotd KEGLiAKE \aﬁﬁ’irlg&éllﬁ{‘:ﬁ,?re%@e BURRIRIQ! | Terative

di sorders such as cancers, tunors, hyperplasias nonary fi1brosis,
angi ogeidNiCs as p'sbab asens;ﬁcamhe Dﬁan:glegmsls (Iinquwmios bt ahdel .6 Reelidt. Oncol.

prolifgratjon in e 0 essel s. lnhi on of EP.

o t | CAIPRAS oed L9281 BPC AR indih s fe roed 8 ok ST L5 der .

Accor divegdxyrestiBR oP EPASNtankd G&s@ﬂ&h&ﬂo RhéMb@empEPA& dnotRPLdirdIfich badded hei r
rel at ed met hods and conpositions that can achieve inhibition of EPAS | in

t ar getOV@éEIXIpsessmn op &EPAISA Lﬁndrcamtearls;%e@n ¢ lag gihang |pb@re:hrmw<em¢s, svhigider goi ng

007 5% Rl pieh BBt el S8 3R BE e Ot Rl uesemnsd o bsvi

and/orcophmpah@r(a&warhtassmﬂ at/adhw 16 QQBSGQQ6CQ(E)Q§13§3$\SJYO\EEO¢”)®&S|S@BSS(G g.,
T cells in autoi mune di seases or rejection of transplants), and pat hogens
(e.qg. ,a%h‘t?fé?'inan&M%Ptf“uﬁg‘érlsmélé’rqeﬁ)1U11gr‘F?@°EF(A§qL¢h411dUPff&?t@d gt thene- i nventi on

may | qQLghﬁonﬁg)ﬁﬁuinple angiogenic factors and overexpression of angiogenic receptors by
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by decreasi ng EPAS1 expression or a biological function of EPASL (e.g., an
enzymatic 5activity of EPAS]). An EPAS1 inhibitor can be a nucleic
acid, a swealboombmaul e, a peptide including an anti bodypca/yse@bioos2s
derivative, or a peptidomnetic. Certain enbodinents relate to EPASL
inhibitors that are nucleic acids. The invention provides isolated nucleic

aci ds GaABRTdeRs. P AY1 bRASIpréssidalih mﬁ@astanhmt;hr@r &£podrPréghdsiRASL
10transcript under certain condltronigé &H OE ysi ol ogi cal or
s 2&H ) ofley

intr ac(étwtmra@r)okdmt dedtredSemicendS Spr geglavehat EPASIMBYA . The
target, %ep’?&e} aarn§ 1Rthu hli’x? Pargngx%l ' ?llsn%ncﬁ %%%8 (H{thés'e ‘cElls tto ”Cl udi ng
i ntrons SSt™ & ran rrp? i'ce vartan

certarnypenhcﬂinnanhaeaieh@mmbr@aeﬁ($dtaes;ﬂr iA. JhRespar. SRYUEBL Bicd€26: f ort h in
s of categories of nucleic acids jnclude, for exanpl e,

S
RN% ct?ﬂst%at)@)aﬁd@glatpafrtw thedosypdipedemenstratedtBualevatadsEP S haenfeisc aci d may
be si ('}% ?GSSIQE tlﬂﬁbjlbrle%a%ro aaﬂg%jat tﬁgé{%hgﬁ nfg%@l% V\h%&tr@a%tgntrmy al so

inclu reglons of over ang or nt ar ty, ere one or the other
of thewshmamﬂemmsQawmgfen&tmanded A srngle stranded nucl ei c acid may

i nclude re s of self-conplenentarit meani ng that the ound .fon-ns a
so-cal | ed %ﬁfqﬁﬁiﬂﬂm g‘te hypp R PHpse “é?‘P%‘E‘tﬂhyé a f\R/Pet‘H ANty BeﬁYB re&&&BP%

hel i Caaln SSOHATYVEGAINURLS! &l1afed L ATRY n%%@irb%@ncﬂgénﬁ%b@ﬂiﬁ fragQHARSEE that
is conplenentary to a region consisting of no nore than 1000, no nore than

500, nocahiotype-speani@&hanesy ehamant ithgliobl@@omoa cells pmrcepztttnalm tE@Uprmcgleajtqndtfs of

the tar ene .nucleic a nce as t SEQ I D NO
L (F oURET S Pregson S B ectien gne So LA Sl EraRage o Prar ant s
t her eofnd@.297; 26487610004 VBI02R M Slincat&Bvér§igh @R EPfA ST apR! caRBidaoitypoxial |
preferably be at |east 8 nucleotides, and optionally at |east 10, 15, 2520,

21, 22md12c3bleiarct0125betzﬂout mt togtBe HRGE, veps upabla b Irarseriivase ths YRGF groragter
conpl Qﬂ%{‘nt% LYJ[F‘ ?b&ﬁﬁodﬂt 58@ t‘mﬁ?ﬁkﬁ@a@%t{ G& @k @ noncoding
n arge ene

seque ranscri erc acid wll have
1|5€ngdabalﬂf1t)&ﬂtmhcé3 celds ab@nﬁbaBBmeI@b@mtmcdeswcahhmsneg pgiressionoflfengtsh, and
optronaIIy t he Ien?th w Il be about 14 to about 50 nucleotides. A nucleic

aci d rEguiERd 19T PRIKUTaRRAL QY andNRLINgaN$NDr i . Any one strand may include a

m xture of PNAc, I%%qeﬂré Bt\lépm lrr@drterﬁémrmmatlye@tetegrtﬁetef}atqaﬁearrat fepadi Iy
be classified as t kew se; doubl e-'stranded nuclerc

aci d neoed ber dZiNAxdmllﬁageDNAcamlA;: oﬁaffmwem\mgulamg EH)9&S¢ rfencs;tonaﬂdclmayntatlgm
include a ture nd, RNA, .as wel |. as t hat cannot
oad 1 B kdperay T PGB sUARE e peR e BP RO T RER e any
ofz0a VIEP ROPYY bt S4PGTh SRR BRALEpey e dagter. of nodifications, including
one or nore nodifications to the backbone (the sugar- phosphate portion in a
nat ural nucleic acid, including intenucleotide |inkages) or the base
portion (the purine or pyrimdine portion of a natural nucleic acid). A
nucleic acid will preferably have a |l ength of about 15 to about 30

nucl eoBRUEE DERSCRIPTIONI@R THORISNMENDNEONI 5nore nodifications to i nprove
characteristics such as stability in the serum in a cell or in a place
wher e the nlig RcecnadisglosyrenrRafss wpnositigas ?%F@deétranﬂ%d;ﬂttne ER&%ach in

t o r &%%3 ucleic
agges Hg%mg ?gé%nQQB}WQ@RQC coﬁ§¥$ﬁ?§“g§%e gp@%%%g%%hgg?%ﬁggﬂthe

t ar gettotbeansfoit ioptreanabhorgah prodilfdrytivzecoRNA cms asmdnafadoaxltln 8R4 St hdixeopleflnd ot her

strand . ma or. .an her var. ation. The 10du Iex ortion of a
Soun! CBD It et gt S Ra TGRS arh eI Bl S A B P Gy WMo ot 6r abl
have ah)lp%ﬂﬂﬁshasof)ul%nh@ %oﬁgcin%mgeﬁéﬁs b@orﬁz%rbgﬁﬂﬂcr%@ge%is' A0a&howtrARasdle 21 to

27 nucl'eotides In |ength t1c or enzymatic nucleic acids may be
r| bozycmblsnolrlfcramnemzlwtégoem@smylnbtbstmrwrﬁpa‘tﬁnl mod bk iagdrtictarty. uskivd| ei ¢ aci ds
erQ] A l%ﬁ*ﬁ i ]gnfseg K) he target EPAS1 gene by about 50% 75%
oor}ﬁ% &" TSAYIEE 8 h tE s under 15physi ol ogi cal conditions and
at a concenigddr ttmglw\/fter;ﬁe@nnmmaenﬁﬁ)r@mdaeasﬂscr@rﬂtrb@d)rstmr théit tdi@e@r no
effect. Preferred concentrations for testing the effect of nucleic acids
are 1, mgthodgand@mmgitiopgthat eqm a@menahbﬁmnag EPxudl isitercaicsedis: hepastiaulaay al so
be tes n cancer
col | tglﬁg:t Eecffs rﬁ%lrjczfg pelFS El;gr gfné,gpl%? e\élg?ghtcl nro ﬁcl?%seanggl ar&ls S]gt ed upon
adninrstratron of the targeted nucl ei ¢ 3aci ds. Preferably, ceII 20expansi on
will be inhibited by greater than 50% at an experinmental | y- meani ngf ul
concentration of the nucleic acid. In certain aspects, the invention
provi des pharmaceutical comnpositions conprising any of the various EPAS1
inhibitors, e.g., nucleic acids targeting an EPAS1 gene (or targeted
nuclerc acrds) A pharnaceutrcal conposrtron mnll generally |nclude a
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In certain aspects, the invention provides nmethods for inhibiting
expression of an EPAS | gene in a cell. The nethod may conprise contacting
t he cel |l wotzhosean3shf ecti ve 30anpbunt of a nucleic acid tlpatr/usgdmiosiizes to
the target EPAS1 transcript under physiological conditions and decreases
the expression of target gene in a cell. Any of the nucleic acids targeting
EPAS | ceflis S&119 8 £6brBF) g leRcddsife %idivtﬁleiﬁ&/oii preifetaton dR6ciarU lwiffByeragh @iséadedr or
WO 2009/ 123764PCT. U82009/ 002125 cancerous cell, a pathogen cell, or a

nor mal orcsendlitions(eeter T sp1 ryiImmumesliseases on s prIonStTansh|aisly 8ed pithogans ed
prolif t C n I ent.

' cer b SR AR AERESIRE P BRAS) Byt aRe e AR WP O e
rate Oy decressing HPA ST Sipb¢seivn,or adigibgishinfanaibn off BRAS 1 (Wg.aan amunticof an
EPAS1 |nh| bitor herein 5sufficient to reduce the growh rate of the tunor.
| n ScerdHivHY 8FBASY) t he invention provides methods for treating a patient
suffering f EPAS |
i bi tor Harara e ke e A Al G p iR e e
an RNAintibudy,eipepade dlermanaeaataaiept:d@nnnmioel c acid, and nmay be formul ated

wi th a pharpaceuti acc rrier tiona

conpri se onga‘?ﬂm o 8 Eserre%? géf’%gﬁl{‘ﬁ‘l‘tég’éﬁ \%t ?rﬁé’uﬁlgi/feacﬂ%atﬁ’(el‘@vm(?f‘el c
aci d t@{)gfates%soﬂ;&% &u%re@@&]&%%%p at TBRkt Qﬁomb%rtﬁa@mysﬁa%s foeA@prslto a
non-cancerous cell froma conparable tissue. The tunor nay al so be a

meltfast tadriscriptumder, ceBathcondgmnséng., nbx&ctieg@@lrmume@emarv aad degepgsesdhe

addi tignal ant |fg eger C ermﬁlrgeﬁ apeu agen q n bits cancer cells in
an addi P8P e Egist &© Bt aVSIe ﬁel}ehéanﬁff& é’i‘gty aec?"d' PIFRBHUEI ei ¢ acid
and th@ar@dld;btt(l@nﬁklu@mg iB8DEH! pROSHidig trimtriPE ad Heitaduh ptsiketvagighthah as a
conmbi nation fornulation, or may be fornul ated i ndependentl|y and

adnmi ni erieinembadinsensh, the Fgi@eng wagscript lilamarfgquwwgtefprtb@n aEQ 1B Nehileve t he

conbi ngdh GhHLE (%‘tCatelg?H&e(gitrﬁ]c 9?&8&&% ud%ht%r 89&@?}% 813{%]1‘?1‘8{% ang a@agﬁ‘ use of

a nucl €l Cc acl manu ure o reatrre t of for
exianpl gucldande comstrucRf echudéeic layldangalbehmggla- oerHubla;aranﬁem Asjpmbies, the
i nvention ovi des nethods and conp 03|t|on for renoving or reducing a
pat hog%‘f?nfl?([)‘i’ﬁcée‘bé‘fl &y 3l ivekuda r%ﬁwlaSrP &dfé@flgebﬂ%ﬁ?lﬁa ALY, H’éheﬁgt hogen.

Anot heénea&ﬁﬁ&éthaf ofithestPArRS %mgl@\éﬁ‘r@ﬁd&n ALAYIAeSinde PRRNAIGEIRRA fRkAEt i cal ,
Such packaged pharnmaceutical conprises: (1) a therapeutically-éeffective

amountregionanf seificdnplementiagty, mdmgehmthﬁ tdmapoundrigensa smcHRAS hlalrgmﬁ@r and
(i) in cti,ons and/or a | abel. for 25adm ni stratjon of th EPAS |

it bi CE I SRR o db s PR M bieh A Rlo1Pie ey £80Ptise Epas
| 2@enea nucleotide ABqtehed th@ﬁ@%hpwmérm&y% 8$6€1bn Lok O np Mt demh wopaskaged

di sinfectant. The packaged di si nfectant can be specific agai nst one or nore

i nf ectliﬂéﬁ‘sth@lgé‘m sognrh than 158 hogwrethagOf opae WH@@@Q@ISQ HcEeotidat ofctbepri ses:
( ) agta%# g n\{l%le%@clil(ﬁl%eq% %nSﬁ%EA§ tﬂat ?Qé u%l{yté%l'ﬁ @hﬁt f)gggﬁtgﬁge?ﬂ, EIP éﬁ@ gene

inth 1i'ous agen |on /or

adm ni lsdniéibgne. o] ortHMngBAEBlpatale‘gsb)blt mrlaﬁqmrthéxeab(\ag],ghlmlc rveadags)ndriehegiguant i ty
of the infectious, ag 2009/ 123764PCT/ US2009/ 002125 BRI EF DESCRI PTI ON
OF THECTSRAW e tarity wﬂlmir@fa'faél.‘/lb%ﬁde@t?ﬁéd@m@%@&@ﬁ@éa Vit gEsdA Bpas |

(Ggn Bafﬁ( 2"1\0§29§§' p 20 2|§|026 ?M 9@ %399 34 rcrilr:c%(;tgeyoz\ r%%mn%@%oﬁﬂe‘?ﬁenultp?rﬁ?

stretchés underlined arnd in’bold correspond to fhe core target Sequences as
r epr estatitvachibyn SEQn| DedilBg s@puéncS guoreoindespdehse b htheeurgbiugenie dransdript.

anti - & eAnSerzlilly?%tnlu\élle;[cy ac?J willeE\!eaal lengt{] 0? agoutlgpfo about 500 nucleotides or base pairs
in length, and optionally the length will be about 14 to about 50 nucleotides. A nucleic acid
may be a DNA, RNA or RNA:DNA hybrid. Any one strand may include a mixture of DNA
30  and RNA, as well as modified forms that cannot readily be classified as either DNA or RNA.
Likewise, a double-stranded nucleic acid may be DNA:DNA, DNA:RNA, or RNA:RNA, and
any one strand may also include a mixture of DNA and RNA, as well as modified forms that
cannot readily be classified as either DNA or RNA. A nucleic acid may include any of a
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dupl exes-si EPAS1A (SEQ ID NGs: 5 and 6), siEPASIB (SEQ ID NGs: 7 and 8),
and si EPASIC (SEQ I D NGs: 9 and 10)-in A498 (human ki dney carci noma) cells.
Wi | e si GEbkodvdsset show any EPAS1 down-regul ati on (r elpariuseomwmo212s
untransfected cells), all three si RNAs agai nst EPAS1 exhi bited significant
down-regul ati on of EPAS1 nRNA. 10Fi gure 3A shows anti-EPAS1 activity of
addi t iapiety i fRM6ARING XiasluaR@ onke B i@k niddif@itidhs ®Sthe Baddbd8e (tlE bsgarOf t he
dupl exes exam ned, si EPAS1A-2, siEPAS1A-1, siEPAS1A si EPAS1A+3,

si EPASIRsphatepritien BPABAtaral nuslsitedid; rclvding iniemusieotids linkapesd of thediasi ¢y

Fi gure ' k] ] -t h [ . N Lagnt s.

Fi gur & Oigj ?Au@tl%@‘r“l'%ex%%%ﬁgéhﬁﬁgggﬁneogﬁtas ag#lggrél\gcg?lgpagﬁit I ‘@gfgl(&g(? dupl exes
(t hoserefehabhhale SleogddfiabeutMEsb apeite3® nudtdotid EPARIwALCH ftan dopfailsere & gur e 3A)
on A498 cell growth. O the si RNA dupl exes tested, siEPAS1A-2 and.si EPASI A
aré t Héorr?dg‘i’d‘gFfﬁ’rﬂ“F e upRroy e A5Gt sticyd puclyRstabalnty 18 thRgeH M N FsY F 312 by

real -t] - ON: G i =) I : S
that 3 ERAZERE SR BRI RSB R R puchias o SORMERImn AR A ES a1
MRNA | deliebred inncleid dcutseatd hbning feniahaleé hbicle@racidsoim theadabe bf meBN@AA- 498, 786-
200, and Caki-1). Fi gures 6A-6C shows r edt)@ti on 1il ktg& rate of

cel | ulSonstEyed the srad mRlpBM e e RFEMIERSEPEPASgRIcsal RS BRIt ed based
upon \Vhhkifish@iidSher8dERAR Mhe? sabfll %SGR A IDNA Gy ARdvaRhQdd. fBRat i ve
effect in A498 and 786-0 cells, but not in Caki-1 cells, indicating that
cdficerdupddx rdef pTa deublé-ptranided ar singlsesirand edli‘orapes” RYA corstiugewill t hat

reduces gcellul ar H F 25| I SUMVARY . THE | I @] t of the
i nventH™s rqbi"f ?Véjsal_!tgggtﬁ Oﬁﬁgﬁ‘ﬁ%“3@?‘&“‘?’8%%”@@“%%%@%@3%g%‘gg (}about 3015
t 0 abotiicledtldaiallenith destal yicl @ REEYMAIARuSQORELS BBy DeSRAUEAEESPNect ed from
SEQ ID NGs: 2- 4, and a second strand of about 15 to about 30 nucl eoti des
in | ercyehmesiet mpy akke cpeiasy modifigd doraes: | Niedeip pcidp berejr @ay HHbIE YUY r ands
are co Y 0 0 N - i id
ander DETERS S AT 25D b0 R 0 Br ABHEM e h ARG LR Gk

2069/ Ip3 $oddidhl UM AMALR 5 cohdeandaon nheteai tordensd of aenseeduicel Hakdittle or
expressi on of endot helial PAS donmain protein (EPASI) in a _cell_ by an RNA
i nt er fY fRCE Rt coppentiatieny ait?%ﬂa&ﬁafd?fﬁf@hf)ﬁ?u T¥ie IS L ko 2a 4>d?q_ 204

doubl ert bANSRML R olRPNURRA ddAReEh ey 5% BORYdI0: ucteqt édRsari n | engt h.
I n ot her enbodi nents, the nucleic acid i's a hairpin 5RNA, wherein the

hai r pi pheRNApen nprthsense af cotyn cageneel handsneelbdeath ordecoeaatsbrate dilexpandiemt i des

inlength, | f the . di di scl d. hergin, th i id
e 007t ERARY Shot B FRRTLLEND S Pl PR G L bt ' 2ot
POy NUspeRdi b1l i18Be inhfbi R8BI Medéd BAE 5090t 98 RRp&TThadAINR Hetninghe first and/ or

second strand of the foregoling nucleic acid may conprise a 3' overhang
r egi orcongeisratigy of Heriyickeeqa®éh, or both 3' and 5 overhang regions, 10wherein

t he over ha r.eqi o i . i - .

nucl eot i deglg icﬁﬁ?félnagij%{%’ tﬁéﬁﬁbé%h()%ﬁé%g? éPIHar%glL és%lg%gfs%%"ﬁeo%{)tgo ?lrdrérrrllg) g‘,smghe first
st r ancangfoftinevarisuk €P Sdhhibitas, egnputier ®idaqigeticg as EPAS!H agné (@mugE@d! D
NGs: 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41, 4dwckeic agds). fgphamacepsicalssompesitiongyillggenerglly igdudegyphagmacepticaly - 75 77,
795 angd 8kap1d e ia | ﬁrdh)énnéééﬁtiéa‘?%8&?o§i¥i5ﬁ%é/%}hiﬁﬁgﬁﬁu'u%l%icaa&c?ﬁh‘zl?”Ce sel ect ed
fromSEQ'TD NO 6, 8, 10, 12, 14, 1o, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38ybdidjzed Ry thd4grgdicgend &an&Pipt bRJer physibBgiaBeosiitio32and gldcresss tig8, 70, 72,
74, 76, 78, 80, .and 82. . Anot her aspect of the invention relates to
an i soPRfsHoReE ths tarestededBasFllsi ng a sequence that hybridizes to a region
of an EPASlIntdeﬁﬁﬁlcarébé&s,@l@Hih@&ﬂ%%rﬂ%d%@gﬂé%ﬁ?%r‘iﬂﬁi%i@%@}";‘(%re%ﬂé%n oR8i(8- 2929,
or 4978-5039 of SEQ ID NO 1 under physiological conditions and decreases

t he exiphASkeor iofa ®@PASheinmethocmpy conprisaeameatingriboek!netib on effhetiveucl ei ¢ aci d

coPT o abe RTRG kLM DEES o' SR 83 8 Mo ROuERhs BPEEL T no

1. I'n qaditionshad dereRed Merkbresdibie oNtigEe igendidi LetONRy sBe ausleuenze t hat
hybri di zes to a regl on of an EPAS1 25transcript corresponding to

nucl edaiggesg 670-Stabsclagd maydbeasedin sy 2 gehad ol hapeh mpy Roa tamoy o cer t ai n
enbodi nents, the nucleic acid may be singl e-stranded or doubl e-stranded.
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In any of the disclosed enbodi nents, the nucleic acid may conprise at | east
10 consecutive nucl eotides that are conplenentary to one of said regions of
EPAS1. Thwonueeswsaci d may be from about 14 to about S5@cmusheowides in

| ength. Any of the nucleic 30 acids described herein may be an RNA

nol ecul e, a DNA nol ecul e, or may conprise a DNA strand and an RNA strand.
WO 2008h3e3u$SnCa phihd &96&03&2510rma1 celll Mn 861N eMbOEiERR! the rdAMaldellt he

di scl osed nucl eic aci be an RNAI construct conprising a sequence

sel ectwefgoswsmtﬁcbpw@s‘era mtha gadeiorientapndisrserenecndittiteniratiente acid is
an RNAI constr i I 82. In
ot her enbo CeH? b a%é’{]@g r%%écﬂgle@mg]c& gs,'agg glogglcogg%édn%g tﬁ'é% "Rh:y(% z%?d e.g.,
ari b(myﬁielrozi sﬂu@lﬂkdfnpiﬂix}gmlmmlstennglalﬁ a@rﬁfmabﬁareﬂbaﬂll fieHibisordferdife

i nventiqp, any of the dlsclosed nucl eic acids may be an RNAI construct,
e.g., & @%on grduge s grpHn Rigof ﬂFﬁQ“EI‘prI1@)‘8%%?taPRﬁ‘ftS@fhet‘H\ée“RNmpr%‘Gﬁ%st ruct

may b I
Lol angh O GPShukon bR AFerh: (U oRhe oo s Sinilnisl MnB W W p B
nndlf|mmERﬂﬁkbﬁMnummehmseTmDEEABé3QMbmmnmmym¢meudBMtheﬁnbamhbbmenor base

noi et i may conprjse on re of the foll ow ng: Ik Iphosphonates,
PhospHERaE RIISEAb Grodiurbatar satedit mrgr BRbCHiehbtHont oo

phos phafaafhdatiesy- m&@&@@@tcﬁrﬁét eptionsf), PRBERS mﬁt%ﬁ@méi@ﬁeeor Saehaxyd met hy
esters, carbonateées, and phosphate triesters. The nodified backbone or base

moli0et i edls opmrﬁssmg ﬂhy gcumﬁnat the rmclelcemd taoms 2Th®megek§iPAtSécgem6mawdw¢ucl eot | de
In certain (f gﬁ i gg bedbﬁQOve ,ﬁnq/or a nu?

aci d o?Veéfﬁxl?reS?e "2k %“8156? xSl St ﬂé?mB?@ SRR DI 1Y EEREIN AN essi on
in celbesa Mytabafie AIm@T SRACR treathiti nfaQHeaohdehad With &th@as@ eh¢ addifieedl anti-
physi ol ogi cal conditions, e.g., at a concentration of about 10 or about 20
nanonotaageer cbgnﬁmeﬁ@ﬁuta%mﬂf thet inhieits Gapestcrlbhinras) agditiyveras sanqialawrﬁ@émﬁ cal
Ccomposy L Gl GOMIR! éc'?(:l “‘ﬂhé I%'SdE'iE%' 'a%d%ﬁé Qdo‘?tflor?a“}im%a th% Qlta @ﬁge enbodi ment s
and a pharmaceuti ca abl e MR- cé& odi nent s,

t he phtahﬂnlee:dttomhér)asamammioa fsmmlateasn lonﬁiaycﬂaefo@ndathd@mepemhwﬁnd The

pharmaceutj cal ]y acceptable carrier may al so i ncl ude y
pol ymetmisiergl in sugh SO NP br RN AHDEHI RS SCPE ¢ ﬁ&?lﬁh ftecty

conposi ti On[nr@Mal?l%Pédtss?heamp@l‘itﬁdn%@wtd@@?or'tM%%% ﬁc@&ic@@ﬁ?‘ﬁqé' n p0| ymer
and any of the disclosed nuclelc acids and/or be PEGyI at ed I n ot her
enbodi memtfscturelod apaedicarhent dér thi greptirentrat dert dxemiple; ompss pt mdiwtlnaﬂvyfaur t her
conprise adamantane. In sonme enbodi nents, the pharmaceutical conposition
conprﬂ? oegn 30ligand that targets a partlcular tissue or cell type, wherein
the | igand @Rkianalshcts iy s@son protisikemethdds hid E@hp@itibrs FHO@RNMSor t he
phar maceutical conposition conprises WO 2009/ 123764PCT/ US2009/ 002125
nanopaied¥anges pathﬁﬁ%frmtwtwah@&fm olaapbigcecontyninairgd ity the pathoggibut 100 nm
in dianmeter I about
50 nim 1 i ‘APGHE st of 6E RERh itnfih it A9ablleh PrthBOBKERL S|
accepnahkgxdqmanﬁmmaoawhbﬁ@aaﬁnobaﬂudazmheﬂﬁaﬁﬂkhedaﬁmohmdemhnmnﬂcnnta|n|ng

cation %c poI and a targetlng noi ety. 5conpri si ng, adapant ane- PEG- | i gand,

wher ei Hs¢pred sw%ﬂw HRSFS 3 Bf\.sﬁg%e%.a@w"}'@lswqwﬁéﬁaﬁi/m%iaégl Rat
encapsiinihuhdish Stiak ‘E'P%sﬁl%ﬁinbltlghﬁnW@@ﬁﬁmkhtcdtﬁ;%n&%ﬁa\ﬁngk%%%Hat Qprfout 50
to about 120 nm such as from about 50 to ab urn .g., from about
50 to thb®&RASTQenen or even about 50 nrn. For exanple, the targetlng | i gand

of the pharpaceuti cal osi tion i se gal act,0s

ranst et rAGBRASPE O e Gk U MO OR e PaHCaEE] APaTeRtt fbeuse of any
of t hepadi Sgeli A58 cbidfl &InDbeaphéificiaBaihRonTRNUIAE IHEQIRE agei®dlichagent for the
treatment of a disease or condition associated with unwanted proliferation

of celnashogthe %léihl mcmdb@sl@f@n@ermmmﬁ 1(9),antaffestiveanpent oben Fxdgeni ¢
C%l l's. minb (o:retrhta 5”3?09{’ eadée?e mpﬁeé ﬁlecstéogg agel Cand (dlyals(t)r%gtll(i]g&nﬂgr la"llanyvant ed

prollfera fon o con n er aspects
of t hefot A#fMist@Foh oF BedSP A®1 mhitEtdraeh xfeﬁfovtlfgeﬁtremnab thalgueitity Bavieng a cancer
conprising admnistering to the patient a therapeutically effective anount
of anV“&F“?W%%FGYe90|ng nucl ei c acids. In certain enbodi nents, the nethod
may further conprise adm nistering at | east one additional anti-cancer
chenot herapeutic agent, e.g., fluorouracil (5FU) that inhibits
proliferation of cancer cells, e.g., i-g-an additive or synergistic nanner
with



20t he nucleic acid. In sone enbodi nents, the cancer cell expresses a higher
| evel of EPAS1 conpared to a noncancerous cell froma conparable tissue.

I n parti owbanoserzbmdi nents, the invention relates to a nmeclrag2@b/iobriesat i ng a
patient having a cancer conprising admnistering to the patient a

t herapeutically effective anmobunt of a doubl e-stranded nucleic acid to

r educ eBRKPF ESCRIPT GRS TIHE BRARVAIN@ESchani sm and 250ne or nore
anti-cancer_agents that induce EPAS1 expression any of the

met hods desldewIsdshansvee ePNA) scanpraedor lILn@arhEI%MI &Gaﬁ@krﬁ%ﬁeb%orf Bemul at ed
th I t th
WL LS TRORISEGANOSFE IR phke ) FALL] SlectkOuSRE AL pTROgI TNt =, the
such asrekgad-to @ld care tiaget ceduences Birapesente] tgy SEQMiBrTQOEt 2-he |igand
optlonally conprléas transferrin nd/ al act.ose 30nucl ei c acid may

be 3f or nul at'dguig<s p&BﬁﬁGﬁ@HPaBQHQ ?ﬂégﬂ@dﬁﬁﬁﬂﬁaPFPEﬂ%“3 Br%in the
nanopay hke wmgg@g ]SoantdcbgaQEPASJrﬁQSE@[IWN@Jsaﬁ%@é ),afich as from
about to WO 2009 64PCT Us20097 002125 abo 120 nmin di aneter,

e.g., siEMSHB(()SIEQHD NOs:ehaut 1 MO6inMdd8hdmamitdmey carcineven) celbouvhid® nm i n

di anet e In a e nethod dlsclosed her e t he 1 he utically
o f ecrru @ sitae! S TrAT Crevhar ey Getiienneraat Lk IRy “5a
met hod;;RIRAG i Riag EYes i meﬁyedfygﬁlhegm%mrre atl&t &r PP AS NehRNR. | evel of von
Hi ppel - Landau (VHL) protein activity in the patient prior to admnistering

t H® nucl ei cFigeiedA Fowsendiniplt A5 1 gatn\dtyanj‘talddlttoyalrmwﬁedtdzé@@s nearaditioy thiecasur i ng

d I I h d
Cai a oo e R b Sl s E it R s sharER: LT aFR ARV £y mmy

be detgEPASEM+DYsiEP JSMBUL SnESERLAIN1 MY Siovddant hiogt putent@htifENAS NMidtalityons in
10t he VHL %ene wherein the one or nore nutations conprise a

truncaﬁlg@fﬁ (Bakﬁ@ﬁn]éusﬁﬁﬂflalﬂ pbthestesignefitha il patimentsses al l el ic | oss.

Furt her, ?I%Ea RxhthéﬁnIHIés%é eie IBY sk QP LS 8 pA I URRASH, I@I&?IIIIB%
frarreshlft ation, pronot er (falon an enhancer nutation Ice site
mutat iwlmnich shdwedit aidst\otemrana -pRA g1 écti\alyl seaiEigtiedA ) MW&I[L@&NDESGRI PTI ON

CF THE, | NV | Ov t ts in . th : | ati f
HF 27 R AR e SOE B HTHOS LA SORH IR ! At he et siEpRse R DG e
cel | - deidv&dh §r8&tiPs rﬁ%)ed%&@ﬂﬁhﬁx@%@?%Ie@@mﬁ@@&ﬁtr@z (RGXERY). among ot hers

(Soccio et al., Jour Biol 19410- 19418 005; K| m and Kaelin, J
din. Onocdfiggye Pdcrd@Birated vt siEPOBS]A-ALSEQIR, NOs: 3%anal W sffeetbiely sdneer

ascoor it G reRN o8 iR ThorRY i SR L 736

aggoci@tdnarcaiitip the von Hi ppel -Li ndau tunor 25suppressor gene (VHL).

I nactivation of V1-IL is linked to the devel opnent of various VHL-

associ at ed FHBWEs ﬁéré@ seaws sdpeticiuinghe (ateplecetlutas proleigen uean tresmenthoma

(RCO) en es the
& subin OBy Ay BT RSP bR gl PR A SN AR, St LEEORI
degraotamw;ﬂlhfeﬁhevreﬁf&btemA/HIBaiﬂfi&ﬁk(émélls;anclewt ig €laks 1 haI/semdnr:alnegslm | evel s of
H F, maki ng them good candi dat e treatment that reduces cellular R F
301 evetacensgIdeinan 3y FAbcaeges @99 gates B TR fagreduprsssiiBRidF an EPASL
gene ijpyascell. Small nolecules and nucleic acids are available to
down-regul ate EPASI activity and/ or expression. Sone exanples include

anti sense nolecules (e.g., US. Patent No. 7,217,572) and short hairpin
RNAs as described in Kondo et al. 1(3): 439-444, 2003 and Zi mrer et al.

2: 89-95, 2004). Neverthel ess, novel and 5i nproved EPAS1 inhibitors remain
desi ragljmmgnxemﬁpglEs]mpEﬁhquN egul ate EPAS |. Nucleic Acid EPAS1

I nhi bitors In certain aspec t he subj ect invention provides

nucl ei ¢ aci@n¢ wrmiedi thcshesnwf:ntenn IEEM@I togemlewmlmmmﬂsng afirstshamd of shpuor

r %%UCI I%glota% utaf“()t hucle t(deeS n gI%FAhat C 1%?)?1565 a s%ﬁ%x%e@élegt%crl from SEQ ID NOs: 2-

4, and a second strand of about 15 to about 30 nucleotides in length, wherein at least 12
nucleotides of the first and second strands are complementary to each other and form a
double-stranded nucleic acid under physiological conditions, and wherein the double-
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10exanpl e, by reduci ng or down-regul ati ng expression of an EPAS | gene. By
"inhibit" or "reduce,"” it is neant that the expression of the gene, or

| evel of woceh@/e3mei ds or equi val ent nucl ei ¢ aci ds encoeCmgSes/ 002125101 €
proteins or protein subunits, is reduced bel ow that observed in the absence
of the nucleic acid agents of the subject invention. As used herein, the
terin siH@tdhlde béld cal rédudé thei xpasiion agemiothd Rl BAS domaamproniliei

15aci d- based conpound that contal ns nucl eoti des and has a desired effect on
an EPASPAgdnén a Tolbby e R A inderifefencegnedh@nisimgl e-, doubl e-, or

mul ti pl e-stranded, and can conprise nodified or unnodified nucl eotides or
non- nucl eotlndegaimremtadinoenys,ithg tusles acidrie a donerstrandrdsR NAe ppiadnaly ghpites  of

nucl ei acibd nt fd th SL{F] ?ct [ nvth i.on { ngl udel, .but.are not limted
Lo, dsiNR 2epruclseddsr gyirast e Trgbrermbadifats S rRcleis 14 R A3 ment s,
t hg sUBNACtvheRYEiNeihARp R RNAGRSfH6d £idopatiidn hatinBiabeiitss dohdbuare targeted to

an EPASI gene or nRNA from one or nore species, Including eukaryotes or
pr okariustessided in lergth.aimasmfohe ﬁ@h@cﬁmemeﬂllm@aeéih@r%itbp nyieipacigraaymy be
desi gned such t th Lfical | nhi bj r ' = gene
g R e e T R
EPAS [stgade [insonma&bodimemspthl dirstsipd eir ésconlatraizbo evha flegoing noclelcedcad aci d

i nhi bitor useful for treatment of a Egt hogen infection may be designed such
that iMaypABPRICCH] 10YCiNARE Y, 4 EYSARANEYFSRIONoPT RARRIRNED PETERRIGEH B he

h t b Jani P ' f F R f th
Egltsot ?g\gﬂergﬂ thﬁ?Q@érhzﬂ%tl.e%gglgg)gg}lﬁéﬁ{og?ﬁ?ﬁﬁoﬂ atl)).@ﬂt ﬁPd%%ugg@ﬁuaéotH}W 0 e

n certail e subject I nvention provides nucleic
acid ilehgthitors of an EPAS | gene that are targeted to one or nore specific
regions within an EPASI gene. 30Exenplary regions within the human EPAS I

gene i ncl udie dnefeiey disdlagedeimbodgheans, thd v stbaldoyy theindadbdk acid hseeomprsse
Figure 1)." A core target sequence gﬁﬁgera ly refers to hfortion of _a target
'r bitt's

|
EPAS |2 gfaHencsselesied depbaBy NORNA W th léﬂlécﬂ»\}%’l%ﬂaizg 2%PAS3 Y

expres ] e S jf i i RFi L9 RY, i BhiRQi yor7snuel-g) i d,
it s Ry (e S A U BT PR T e IR S P
orl5an intiangf the second eirgndioiagh.cofdpnes abéquenee selckel ftora SEHD IMN®i 4, 8r 1@an

compr i g 36, .22 S50 B RN o b D b Ph Ao 48 s 4 8e SEr
conpri & d, &, 68070,0m, 28 Muek eqt heleso f | anki ng one or both ends of the core
target regions within the EPASI gene or nRNA 5sequence, e.g., a core target

site +/-5, Alsdho é%ﬁec"f/o'f_tlgeoi_rllg%}ftleo%(l}tﬂiags%sto ah i\ ddehu@lic Q&HQoﬁ{bgi%ing-égi SlCOf e

target sequences shown in wer e obtained fromthe human
sequenseguertvoweat dybridines teguicg@hefitain & SAntsanait pti qormespaddingeiquenieesddsr om ot her

o orisst B 22078 Rahy €S KESEQ BUS0; PRufe irigb el sinflids R  erasi
(HI F2¢decRass th@tksassReNSEEISeIL e €:15ER L Eh HCRnERAGA6 1ile FRdl&icacidacacacaagcu
3' SEQID NO 2 EPAS | -2894 Core 5' gccacccagua 3' SEQ I D NO 3 EPAS1-4999

Cor e Scompjisesacevancedthagpdridizen® a fegion of an EPASI transcript corresponding to
nucleotides 665-708, 2888-2919, or 4988-5029 of SEQ ID NO: 1. In particular

embodiments, the nucleic acid comprises a sequence that hybridizes to a region of an EPAS1
25  transcript corresponding to nucleotides 670-703, 2893-2914, or 4992-5024 of SEQ ID NO: 1.

In certain embodiments, the nucleic acid may be single-stranded or double-stranded.

In any of the disclosed embodiments, the nucleic acid may comprise at least 10
consecutive nucleotides that are complementary to one of said regions of EPAS1. The
nucleic acid may be from about 14 to about 50 nucleotides in length. Any of the nucleic

30 acids described herein may be an RNA molecule, a DNA molecule, or may comprise a DNA

strand and an RNA strand.



10 dsRNA and RNAi Constructs In certain enbodi nents, the subject
invention relates to doubl e-stranded RNAs (dsRNA) and RNAI constructs. The
term " dsRN&™20@s128me@d herein refers to a doubl e-strandedpRBNusombacrbe
capable of RNA interference (RNAI ), including siRNA (see for 15exanpl e,
Bass, Nature 411: 428-429, 2001; Elbashir et al., Nature 411: 494-498,
2001; Kr eutia@bmetenodiménfed, aRyibf titdibdbseiuc LQsAABSIBe a RINNiCoastimet z et
al., PCT Publication No. WD 01/ 36646; Flre PCT Publication No. WO

99/ 326PGIPrivINge seqesaceselgrted fpETSERUID NQki & b cengn cubodasis, tha nusleind

Fire, 2 L

Publ i cagﬁﬁSnH%oN&V@%@%ﬂB@QS%#& %ggfé{ce'??l%&@@% %%ﬁﬁ?a$§%n§§6mgo%

00/ 44%odithentgdhké hudeic aB¥Ahay Be an e@fyMaticinutleld acidiend. | £fbégna @lebhNEENON

observed in plants and worns where doubl e-stranded RNA (dsRNA) bl ocks gene

expr es¥ZYASi n a specific and post-transcriptional manner. RNA provides a

useful method of inhibiting or reducing gene expression in vitro or in

vivo. The tléﬂﬁﬂalghmbtodim@réa? pethiergvarNan, anygif dpgdisclosed rshtﬁut adid may be uang

nucl ei c s_25us erel r.ef n Ielc pabl. e

medi atI?II\’Jlé mlt ruf} eéénedegl Act ﬁal éﬁ&%r g@%?séﬁ prﬁlroc'?prl aef ef\ﬁ\l SoMATYE I | .

For exﬁmspﬂacefroxﬁﬂwoﬁu NS abant mnacldmdelsmﬁ:hgtanded pol ynucl eot i cI e m)l ecul e

conprising sel f-conpl ementary sense and antisense regions, WO

2009/ 123764RGhi UBAHQANE DO 2mbMaRNH &It thOBuAE bE@RDROAAG] OHREPHhEES
onplenentarity to a target gene. The si RNA can be a Single-stranded

hal|0r pimorgongified easkbeiee ¢ravaspmasesics, wbwplnethe mOdrf}edslmkbor@rm bapg inomtise

reglons mhereln t he antisen reagi on rises ty to a target

gene. et ias ekt? BRI ORI AP R R BB BIBIRECh BB e havi ng tvio

or mrlﬂlobmpocﬁt}ﬁmésuamglpﬁaggﬂnoaoﬂﬁ@nsgpnwph&langdaeé phegpmpleaiRmd, ary sense and

antisense regions, wherein the antisense regi on conprises conplenentarity

to a t%ft@&ate@ewtar@}ﬁaemﬁéb@mm@ml estereLganbongissyandarhosphiade tricsi$rvel sy ocessed

elther of medi ating

W%&ﬁ gﬁﬁgég%&g¥§5583%%?l?ﬂ%ﬁébﬁ éﬁg%kgﬁg%@egsfgﬁﬁgﬁegtlde havi ng

cdﬁpleﬂnmhdemmyzto a target gene, mhereln t he singl e-stranded

pol ynucl eoti de can fiirther 10conprise a term nal phosphate group, such as

a 5' - phosphatcertfisembodimaxanpleldbadid desrided albowe &ied/br d Adkleid@didot4iny 2002) ,

or 5',3'-di phosphate. In certain epbodi nents, si RNAs are non-enzynatic

nucl ei & tlaf‘cfft@yeta%}fcabler@r%n%mnaf i§atbity @é’v’élcexa&saoahlaceall%lyﬁ%@r SR ty of

the t aptconpicledl biuPlotten Suitsth iy a0k R affutitdsYe Of of 6orbiRIH BSut

facilitated y interaction wt dne & more protef’n or protein conplexes,

such a9 drlaboRNA nandoodd. Si | enci ng Conpl ex 15(or RISC). In certain

enbodi nents, the si RNAs conprise a sequence that is conplenentary to a

t @0get  sequemakeralspirg ofithl ingdrRionatlateg tOW phaaticanixal edmpostiat canmshisiig t he

si RNA nol ecul e onal Iy, the siRNAs of t he subject invention

cont ai® BUHTE |a@6tqf@ay §£O§1fé1ﬁfé0%eﬁﬁnh99ww yka C%vgklbp%f@p@b&fond. tions

(e.g.,cakfera cellular environnent) to the nucleotide sequence of at |east a

portlon of the nRNA transcript for the gene to be |nh|b|ted (the 20"target”

gene). The tr I nat ur al

A that 1 1R FreBtoRBREy PO RSl e L o B b Ton

has thﬁ)l)aﬂétamhagihaﬁlﬁad@elxcf’tglyahb@tﬁMet:mirﬁl" fla@ assequan@ea vwlo@dm@mgoltyh&tr m ght

be expected due to genetic nutation, strain rphi smor evol utionary

di¥er gethcld-Chie Iﬁ ain e@?quwl@ﬁtattéaphﬂma@@ttlcabccrwwt%wééy BRTREE? t he

target, airs,

o 1 170" FAE BBl b LG54 M SERHRT R i BT BE R el sndr 6

M smatitdifedated. t he center of the si RNA duplex are nost critical and may

essentially abolish cleavage of the target RNA. In contrast, nucleotides at

the 3' end lafotiidnenmoiiNfensd, tigngartibiatof kise sRARh@IEB0MPositibh endyafugér RNA do

not significantly contribute to specifjcity of the target. recognijtion.

SequerfeEgeAdanpdntangy IpsonprEembedutes: tiephisnaecutisHFRMPOsHioR M ISghtrent

alygor 'lhhm]"that targets a particular tissue or cell type, wherein the ligand optionally comprises

transferrin. In certain embodiments, the pharmaceutical composition comprises
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30known in the art (see Gibskov and Devereux, Sequence Analysis Priner,
Stockton Press, 1991, and references cited therein) and cal cul ating the

per cent dwbfesensmsbet ween t he nucl eoti de sequences by, ptorusectanpiies the
Smith-Waterman algorithmas inplemented in the BESTFIT software program

usi ng default paraneters (e.g.. University of Wsconsin CGenetic WO

2009/ 156 AHEIES, l@?&&a/tﬁ)@%{b‘éa@m%é REM@HRUP] 0 tdAtRdat €00 amadn dReterSiféh 96%
97% 98% or 99% sequence identity, or even 100% sequence |dent|ty, bet ween
t he sueran‘a%maﬁboqtrﬁ@ tp@beRtotY R i flametarges., akaid SOaNpedianeles. Al ternati vel y,

t he dupl ex region of the RNA may be defined functionally as a nucl eotide
sequence t hiatfuitbercagtaisliment$, thy bhirdiazeutgally abceptable caroer eimprises amr get gene

t t t dit NaCl 40 M Pl PES pH
o i Rrerb s el AR B bt i pitineh nd & raardt P wed by |
Washl rtQ))mprl-Elﬂ% dﬁmheméimdg%cst\m%m& Iy sRMA ¢ nbg,ena‘dpétmnby a single

sel f- conplenentary RNA strand, two conpl enentary strands, or a DNA

st r anchaaaparicles st ewmldat;e thpudeie apid. Q@maeﬂmmdesmwwpmé%‘r phalreat i on may
be ini d e er [ r oduced
"n an ShRRP GO ARhAS R foufs0 B Mt M0 EL 5ie. i PRUPB Aol DG e
doses ff, @ eveRtbd @ 38tnnd, Fdilsxaiipls, t]‘@l@rgﬁtmgQ@Qn@@ﬁﬂh@%h@mﬂaceﬁhda) of

doubl e- stranded material may yield nore effective inhibition, while | ower
doses GRERPOSItOH Y ¢rIRpTiRe galﬂct%émi/er Hanghgrincat i ons. I nhibition is
sequence-specific in that nucl eotide sequences corresponding to the duplex
rédi on of tnefurig aspects, dhgyervertidroielatestp e wssrmf ang A theakgalosse dupleicaicids t he
subj ect .si RNAS. c t 19-30 ti | engt h,
about D{TSHANGRFEE Oflcf‘eme?‘caff‘gntef?h{heqbeap?e‘gflfli G e ralish .agS% lealtnéat h, or
about with 2Bwhnted padlifelaton Bf wl@gtﬂm cfhemsal Buesn@r@stuauertﬁmooeblltsmﬁ ecruit

nucl ease conpl exes and gui de the conplexes to the target gene transcript by
pai ri nepthegenisecedp el ¢ar@insapbeipests, the cglly way pe nofmd cells.db¢ uyesEed r anscri pt

I s degraged, i dfehi waﬁéﬁ)e eh&e&é&%r%f?&lﬁbﬂ conpl ex. I'n 20certain

enbodi nents, the si cules conprise a 3' hydroxyl group. In certain
odi nent s, .t he s ructs by
pﬁgcessing gﬁﬁgwegRN%ngQY?“mdrgm Oar?gﬁdﬁiaam?ﬁngaﬁatI%H%?géence of the
enzy mecalc@&ompriRingEngnkagingRm the ganientr dsepbitiallly rffectveoariyait efuhoused. 1 n
this enbaodi nent, dsRNA is conbined with a soluble extract derived from

Dr os ophF feregqe \FBCle‘tCrf’éfCEb;}n P MR AN pbe JHPRPT G TrHBCTCOMAati on i s
mai nt i S

nol eca@?qgwgg(%f& 1 n:eoagag ld)ltrjltgl %1\4;11 ﬁd{}g ]feuldteﬁg) 'I‘%telpé B égroﬂg(grglae\%ﬂcan be
pur i f i(éHUl)$}nangﬂab1mnmbb'fermfortce°cianfcame§s Ierg),vm ahdldtlhtyser sjrnesglsﬂld miamndrivathar t .

el,electro oreS|scnbeu urify. si RNAs

Oer 8 P S i B ARG T HBUSIEEt 1 SAPTogrT HeEhE PYShgT EBASn
chr OMB YRR a fARaRRrURRL N RPHhbinpatabR siNA. | n addi tion, _
30chromatography (e.g., size exclusion chromatography), glycerol gradient
centrifugaty i f t purify
si RNAs. Pr oI %ﬂl%{%groﬁl%&ﬁgﬂgrﬁa tggmggg?\l%\‘gem%ﬂg d,]ggtl%d %?Hez?( r%tjilgaqggfr)rl ed out
by chemvosd a mbmmlm Idvolisi soeririgyto rtlea:patt@nnaﬁterapswhmlky foﬂcdvd: anbmitefies.
Endogen 0 rase WO 2009/ 764PCT/ 09/ 002125 of the
£ eat CHIORIT SR ST Sl RO SPBRIPR CU LA S |G 41 DN AdTIRATHN Jier ase
caly beoﬂé&ﬁdn&@ranmoaﬁc%@ratgmts 8t idaud EPAS1ARpHEgEnherein, dsRNA or si RNA
nol ecul es of the subject invention need noP be limted to those nol ecul es
cont ai ni ng d?% 961%% Cn%dd nucl eoti des
and non-nuc enJo i es.mlg{glﬁ)dgeggstrcrgﬁéd @?%&%w‘f‘,@%nn%%q{uk%lu e m)g%ﬁ cations to
eit herfot1hela[ﬂddsimlhaphax$11@amtidad§zIﬂb«:ﬂp«mbdnf cdrher. riuc:lea@mlddd:;odenglts, thonuadelnce
suscepti bili e |, ul ar ]nucl eases, | nprove bboavg b| I |eh , mpf,ove
7 or mul 59 By O v edeier Sy ffea A g T AN 6 aEgke eyl ol
properdd&iomd.4.! WHslklAlhe lnbkﬁl?oﬁmnkl%h]%%%&r trzldsf’éﬁﬁﬂ%fid/@if gd1adisdeal THRNA may
be nodified to Tnclude at Ieast one of a nitrogen or sulfur het er oat om
VEdi f i meddiongdinmyRiAosnniatidase qeaypobenttadial s wuleit onalopaii chp ediefeicthe

nanoparticle may be from about 10 to about 120 nm in diameter, such as from about 50 to
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10genetic inhibition while avoiding a general response to dsRNA. Likew se,
bases may be nodified to block the activity of adenosi ne deam nase. The
dsRNAs mayoheopnsduced enzymatically or by partial/t ot alPcorggamooryght hesi s,
any nodified ribonucl eotide can be introduced by in vitro enzymatic or
organi ¢ synthesis. Methods of chem cally nodifying RNA nol ecul es can be
adapt efhohio120mdiif Wiang:tets RYNATrotS Sut 80 8o abddeil 08 AmSinGharkétedbor eveNlaboai $0
15Aci ds Res. 25:776-780, 1997: Wlson ct al., J Mol . Recog. 7:89-98, 1994;
Chen evnardwnmuérerc Aci ds Res. 23:2661-2668, 1995; Hirschbein et al.,
Antisense Nucleic Acid Drug Dev. 7:55-61, 1997). Merely to illustrate, the
backbone of Ingang ki mpthsﬂﬂﬂAcloaﬂtﬂ hsseinptie thesapenticdl ypiftesp o amohitadites

phosphor rnld hodi t tes chineric

ot oy B reR T ROeE Rkl b mlfrétrt. de nucl ei ¢ aci ds,

5 propynyl yr| i,ne cont ai ni ng oners or, sugar. dificati e.g.,
Bubstitut tﬂ%{ﬂ%ﬁﬁeb reingedy ql@msatqe mlrlgrqggrreép Ve q-t he

dS RNAS|_£4at WH?;B‘ [ &&h a'cmﬁ%fn' 1Re 5@&% pAoF Wﬂ%ﬂﬁﬁéte(’%g't%u&&@’éﬁﬂnwﬂg

nucl eot 1 des. ertain e t he si RNA nol ecul es conprise a
phos p hexaotphd, @aﬂ@CBBtbSEIaS be dntstrmimd d»ann@snnmmhrmnm RNner gioRMAlevel elc uI es

conpri a phosphodi cst er |se nse str p ic e n

enot | DL T lERAr s e iR et et ot hdiny Sy S530 o AR B Ebout 1 to
about JhQy e 9 A dydRsdetdindi SRt a gateﬂutscrﬂeem Po W61 BBricdR ndrB nheneR in about |
to 3 nucleotides in |length, or about i nucl eotides in length, In

celil ai the dtbodente Mﬁl@rellaﬁ]esqnﬂmmm?/ lremmlis §@mcr1ée & trHRGRH OIS BUBtion\W&Er hang
and the ot her rand | unt -en d.at the 3 of have a 3
over hang Eatrf) thatt It GRUSCS ﬁerrbcl : mslﬁ rﬁlt%art]ﬁsom more mqatgoﬁsgtéa}ég(gggés{}er hang on
bot h sidgngads -mdfﬁl‘i:’ori afginteshift mbationer Iﬁt@ﬂ@)‘ﬁerﬁﬁ}tatb@l Tah&n&ﬁﬁtéﬂﬁu&trod} dpliee ent
for each strand. In order to further enhance the stability of the si RNA

t he 3' “@0@@%%%@@”3@W“H@“SP&BPPb@édmé§5F%§¥ldegradatlon I n one enbodi nent,
the RNA is stabilized by including purine nucl eotides, such as adenosi ne or
guanosi ne nucl eot i des. Alternatively, substitution of pyrimdine
nudl eot i des by nodi fi ed anal ogues, , Substitution of uridine

nucl eo is tolerated and does not

af f ectf’bﬁ‘é‘lm ﬁ&%ﬁi@ﬁaﬁ@ﬁ&ﬁ%iﬂﬁbﬁﬁﬁf a 2' hydroxyl significantly
enhances the nucl ease resistance of the overhang in tissue culture nedi um
and may be beneficial in vivo. In another specific enbodi nent, the subject
dsRNA Quervidvwso be in the formof a |ong 5doubl e-stranded RNA. For exanpl e,

he d [
thg dggmﬁ :épgsb %6ﬁ@as%¥ﬁFH]%pOSF%8ﬂ@8P onaffm%ggﬁn ﬂﬁh?”%?gedfgzgfed

i rtor ac&lcbdih@ MBGF ETGF-a dphra Mea@u@maSt&l\l&ersmlf@asxe(SDm t,had ckdrhokillowever, use
of | ong doubl e-stranded RNAs in vivo is not Imayséﬁyactrcal presunably

becausEcarOfeKERdy iH0Be hEEISSCHnETH Pfagrr Biolc GheBR 30y 44 8-19418,2005;
seque S 55“23 n 1 t of
Iocalqgﬁ?%@gggaggg?gﬁg an l§5§§%ﬂ¥2 ié%&?gdgggggﬂéﬂg #%gtﬁﬁgtﬁﬁﬁterferon
or PKRharapeypioetheder. elh. particular, EFIASIﬁmrdgumtioamecbédnoclmmoahsmm:d wiitheredd RNA or
srRNA in.the formof a hairpin structure R The hairpin
“éil BECTRYALHEE 1S Q- é&BﬁTaﬁgHé rvoswtlearrltréﬁr 8?%%1&%65) Lfr'r@trgr&m%. ng from
R% poéu}ﬁéfb@&ﬁ%@né HVHPS OTRESYRioh b WD is 1%6% f® &f\/el'gﬁmcﬂgof]\féﬁags y$i1ng such
hai r pi n gene silencing in mammal i an cells are described in, for
exanpl zesod?ad@lnlsrmmtltlaﬂ particelady cmvcellser@kl@%lmrma@mz(RQEQ:anhr (Wﬂegelwl .
Nature 418:3 2002; -50 2;..Yu et. al., Proc.
ot | Edit UL, §pag ofd coptgiat Bt enunt Srun st AR bl n RAS
ar e engi Rass Gfnatbrchld foRhsdnihl @Bg @ammﬁ "lflf?:r&&%uﬂ/@lLQQméIQHQﬁﬁce@-@Qllssﬁaafgl e
suppression of a target gene. It known in the art that 20si RNAs can be
pr oducredrebgedrjcvztdes&ﬁitﬁg naakiegd trhpmrgdékilmantﬂrdathefcafetelatment that r¢d@¥esaggpluies &tlFon WO
14 50 descri bes an exenplary vector for bi-directional transcription of
ran ﬁe to yield both sense and anti sense RNA transcripts of the sane
tr anSgene | Mhibi€4Kef NPAK ¢ nfe§! e achieCed BY Niditing B bes &idIncOWPOS FRARS in t he
present invention provides a reconbinant vector having the follow ng unique
char act edli, stdhoss: itsi anzpoate pgpdtya AEmdtrgly, mdphiliepal hﬁﬁghgﬂ DN ib\‘ﬁéwpégpﬂ ng
transcription units arranged in an opposing orientation and flanking a
transgene for a dsRNA of interest, wherein the two overl appi ng
transcription units yield both sense and anti sense RNA transcripts fromthe
sane transgene fragnent in a host cell. In exenplary enbodi nents, the
subj ect invention provides siRNAs directed to a core 30 target sequence as
shown above in Table 1, or a region corresponding to a region of an EPAS
gene or nRNA correspondrng to a core target sequence mnth 5 10, or 20

o, o v N



Tabl e 2. Exanpl es of si RNA dupl exes directed to target sites A, B and C
Underlined residues represent 3' overhangs. Description Sequence Strand SEQ
| D NO si BP6ShooA26mn EPAS1- 0677) 5' ugcgaacacacaagcuccucec®/uss@nmse12£0Q | D
NO 5 3' ggacgcuuguguguucgagga 5 Antisense SEQ ID NO 6 si EPASIB (or
EPASI -2894) 5' gcuacgccacccaguaccagg 3' Sense SEQIIl NO 7 3
Cac gaughhaiiospeasiog b an ERAS1S@ns ¢ SEE.| BmbiPmdesil&sRPASInGclety adiRATd - 4999) 5
cuaccugucaacguaacgauu 3' Sense SEQ ID NO 9 3 %ggauggacaguu cauugcu 5'
Ant i sedragable to down-regulate EPAS] activity and/or expression. Some examples include

antisense molecules (e.g., U.S. Patent No. 7,217,572) and short hairpin RNAs as described in

Kondo et al. 1(3): 439-444, 2003 and Zimmer et al. 2:89-95, 2004). Nevertheless, novel and

5 improved EPASI inhibitors remain desirable as new tools to down-regulate EPASI.

Nucleic Acid EPAS1 Inhibitors
In certain aspects, the subject invention provides nucleic acid inhibitors of an EPAS1
gene and methods for inhibiting or reducing the activity of an EPAS1 gene or protein, for

10  example, by reducing or down-regulating expression of an EPAS1 gene. By “inhibit” or
“reduce,” it is meant that the expression of the gene, or level of nucleic acids or equivalent
nucleic acids encoding one or more proteins or protein subunits, is reduced below that
observed in the absence of the nucleic acid agents of the subject invention.

As used herein, the term “nucleic acid” or “nucleic acid agent” refers to any nucleic

15 acid-based compound that contains nucleotides and has a desired effect on an EPAS1 gene.
The nucleic acids can be single-, double-, or multiple-stranded, and can comprise modified or
unmodified nucleotides or non-nucleotides or various mixtures, and combinations thereof.
Examples of nucleic acid agents of the subject invention include, but are not limited to,
dsRNA, siRNA, and enzymatic nucleic acids.

20 In certain embodiments, the subject invention provides nucleic acid inhibitors that are
targeted to an EPAS1 gene or mRNA from one or more species, including eukaryotes or
prokaryotes. In certain embodiments, the nucleic acid inhibitors may be designed such that
they speciﬁéally inhibit expression of an EPAS1 gene or mRNA sequence from certain
species but do not inhibit expression of an EPASI gene or mRNA from other species. For

25  example, a nucleic acid inhibitor useful for treatment of a pathogen infection may be
designed such that it specifically inhibits an EPAS1 gene or mRNA expression in the
pathogen but does not inhibit expression of an EPAS1 gene or mRNA of the host.

In certain embodiments, the subject invention provides nucleic acid inhibitors of an
EPASI gene that are targeted to one or more specific regions within an EPAS] gene.

30  Exemplary regions within the human EPASI gene include the core target regions shown
below in Table | (see also Figure 1). A core target sequence generally refers to a portion of a
target EPAS1 gene or corresponding mRNA which effectively inhibits EPASI1 expression
upon sequence-specific binding by an inhibitor nucleic acid, such as, for example, a dsSRNA,

S12-



SEQ ID NO 10 5The corresponding 27nmer siRNAs of the three 21lnmers above
are al so provided. More specifically, the "27R' and "27L" variants nay be
nor e pot ewd 2009/dewm- r egul ati ng EPAS1 expressi on. See Ki mcetusadogjoodvas ur e

Bi ot echnol ogy 23:222-226, 2005; Rose et al., Nucleic Acids Research
33(13):4140-56, Jul. 26, 2005). The27nmer has added bases extending to the
right i RN of Big endynidtiainutRIGRId. SEEMEAILE a(rBicleld hdid ebipieticat dybidiz¢ ar get )
while the 'L'" 27mer 10has added bases extending to the left side of the
initi a}nd@aﬁgeger% sgudiiers tosr regjoppf pp SPAS] proteiheompiiyRg § CORangsl es of t he

gzrfésp ndi ng t§XEE&¥§E%QEE§§k%X§3@ﬁ%&ﬁh}n&ggﬁyﬁgézﬂg%&2§lBQ@%ﬁEﬁSE letters

denot dldokhg @i dbeth eldswetlzasee taejdt eegiottewnhia tRABPASS igduesr mBINA [ 5 phos]

denotes a 5 phosphate. Descrl tion Sequence, K Strand SEQ si EPASI
(0P EF%&S“‘P“C@ OB 7Y Corpryrast sife gy p%d@or ﬂg?@gfa&&e&@&e%g%fgew '\E?'@Ss Thsense

SEQ | R %&secﬁ:eﬂ%%%%%%ﬂl‘éqc\%‘é%%%%rﬁ the“ﬂﬁrhﬁﬁﬁﬁsﬁ%&gle%é\'o 19
S|EPASIA2 { - 5" 'gcuuccugcgaacacacaagcuccucu3’ Sense SEQ I D NO 13
VO 2008/wWk8i7 BPCTHiIGa 0 0641 0824 2hin ST || pguarceSénueotber $ecindnGEGnE OO

eukaryotes such as other mammals, are also contemplated herein.

Table 1. Examples of core target sequences of EPAS1 (HIF2a)

Description Sense Sequence SEQ ID NO

EPAS1-0677 Core 5’ acacacaagcu ¥’ SEQ ID NO: 2
EPAS1-2894 Core 5’ gccacccagua 3’ SEQ 1D NO: 3
EPAS1-4999 Core 5’ ugucaacguaa 3’ SEQ ID NO: 4

10
dsRNA and RNAi Constructs
In certain embodiments, the subject invention relates to double-stranded RNAs
(dsRNA) and RNAI constructs. The term “dsRNA” as used herein refers to a double-
stranded RNA molecule capable of RNA interference (RNA1), including siRNA (see for
15  example, Bass, Nature 411: 428-429, 2001; Elbashir et al., Nature 411: 494-498, 2001,
Kreutzer et al., PCT Publication No. WO 00/44895; Zernicka-Goetz et al., PCT Publication
No. WO 01/36646; Fire, PCT Publication No. WO 99/32619; Plaetinck et al., PCT
Publication No. WO 00/01846; Mello and Fire, PCT Publication No. WO 01/2905%;
Deschamps-Depaillette, PCT Publication No. WO 99/07409; and Li et al., PCT Publication
20 No. WO 00/44914). In addition, RNAI is a term initially applied to a phenomenon observed
in plants and worms where double-stranded RNA (dsRNA) blocks gene expression in a
specific and post-transcriptional manner. RNAI provides a useful method of inhibiting or
reducing gene expression in vitro or in vivo.
The term “short interfering RNA,” “siRNA,” or “short interfering nucleic acid,” as
25  used herein, refers to any nucleic acid capable of mediating RNA1 or gene silencing when
processed appropriately by a cell. For example, the siRNA can be a double-stranded

polynucleotide molecule comprising self-complementary sense and antisense regions,
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0677-27L) 3' CGaaggacgcuuguguguucgagga [5 phos' ] 5 Antisense SEQ I D NO
14 s1EPAS1B1 (or EPAS1- 2894-27R) 5" [ 5' phos] gcuacgccacccaguaccaggacTA
3" Sense wWBQuddN2BG4 15 3' cacgaugcggugggucaugguccugau S5rcaniseasnsa2SEQ | D
NO 16 si EPAS1B2 (or EPAS1- 2894-2714 5' cacagugcuacgccacccaguaccagg3’
Sense SEQ ID NO 17 3' GIgucacgaugcggugggucauggu [ 5 phos] 5 An sense

SEQ | BvigeinkBe sihtisBASedi o @bmpHASLcomA 8P edtdiy t5'a thrgbt gdile0Sihe siRNA can be
Cuaccuagsui](l:glg_cs rgr?&% %lljrl}gglc ;ﬁ)-liyx?lllcleotide having self-complementary sense and antisense
regions, wherein the antisense region comprises complementarity to a target gene. The
siRNA can be a circular single-stranded polynucleotide having two or more loop structures
5 and a stem comprising self-complementary sense and antisense regions, wherein the antisense
region comprises complementarity to a target gene, and wherein the circular polynucleotide
can be processed either in vivo or in vitro to generate an active siRNA capable of mediating
RNAIi. The siRNA can also comprise a single-stranded polynucleotide having
complementarity to a target gene, wherein the single-stranded polynucleotide can further
10 comprise a terminal phosphate group, such as a 5’-phosphate (see for example Martinez et
al., Cell 110: 563-574, 2002), or 5’°,3’-diphosphate. In certain embodiments, the siRNAs are
non-enzymatic nucleic acids that bi.nd to a target nucleic acid and alter the activity of the
target nucleic acid. Binding and/or activity of the siRNA may be facilitated by interaction
with one or more protein or protein complexes, such as the RNA Induced Silencing Complex
15  (or RISC). In certain embodiments, the siRNAs comprise a sequence that is complementary
to a target sequence along a single contiguous sequencé of one strand of the siRNA molecule.
Optionally, the siRNAs of the subject invention contain a nucleotide sequence that
hybridizes under physiologic conditions (e.g., in a cellular environment) to the nucleotide
sequence of at least a portion of the mRNA transcript for the gene to be inhibited (the
20  ““target” gene). The double-stranded RNA need only be sufficiently similar to natural RNA
that it has the ability to mediate RNAi. Thus, the subject invention has the advantage of
being able to tolerate sequence varations that might be expected due to genetic mutation,
strain polymorphism or evolutionary divergence. The number of tolerated nucleotide
mismatches between the target sequence and the siRNA sequence is no more than 1 in 5
25  basepairs, or 1 in 10 basepairs, or 1 in 20 basepairs, or | in 50 basepairs. Mismatches in the
center of the siRNA duplex are most critical and may essentially abolish cleavage of the
target RNA. In contrast, nucleotides at the 3’ end of the siRNA strand that is complementary
to the target RNA do not significantly contribute to specificity of the target recognition.
Sequence identity may be optimized by sequence comparison and alignment algorithms
30  known in the art (see Gribskov and Devereux, Sequence Analysis Primer, Stockton Press,
1991, and references cited therein) and calculating the percent difference between the
nucleotide sequences by, for example, the Smith-Waterman algorithm as implemented in the
BESTFIT software program using default parameters (e.g., University of Wisconsin Genetic
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Sense SEQ ID NO 19 3'gggauggacaguugcauugcuaaagua 5' Antisense SEQ I D NO
20 si EPAS1C2 (or EPAS1- 4999-27L) 5' uuaacccuaccugucaacguaacgauu3' Sense
SEQ | D NQvo2io9/13376aauugggauggacaguugcauugou [5' phos ] PCcTASRO®E@OECs SEQ | D
NO 22 The subject invention also provides si RNAs that target within
-20 to +20 bases of a core target sequence or within -10 to +10 bases of an

si RNA @af)mﬁtmgsgm@ﬁ;tGk@V@nhamO%,FM%mmm $Ro%,i Fr@0YlsHahexedddiany ng tar get
sites within -5 to +5 bases of each of the three 2l ner 5si RNAs are shown or

-10 t oevend OR%sequericeadamityoetrrentthe 8B Ny ped themgaionseidhe HEEL BERE B shown i n
Tabl es, dr el G V0, 20091473 1OARCTHERORR/ 002425 A sinchionsh A, dupl exes

di r ect? agai ns arg ases o e si EPAS
| A si RiNAlebtidk sxqueblacitiat isaphblesf yheRliziag nihejorBon ofhe Itmgqsgenaaamohpt i on
se uenlgneders gtl;l?lggnt%l(z)r%lltloDnsl\l(% gSI4%F())Ar§{\/IA]-\I§Cl 40 mM PIPES pH 6.4, 1 mM EDTA, 50 °C

or 70 °C hybridization for 12-16 hours; followed by washing).

The double-stranded structure of dSSRNA may be formed by a single self-
complementary RNA strand, two complementary RNA strands, or a DNA strand and a
complementary RNA strand. Optionally, RNA duplex formation may be initiated either

10  inside or outside the cell. The RNA may be introduced in an amount which allows delivery
of at least one copy per cell. Higher doses (e.g., at least 5, 10, 100, 500 or 1000 copies per
cell) of double-stranded material may yield more effective inhibition, while lower doses may
also be useful for specific applications. Inhibition is sequence-specific in that nucleotide
sequences corresponding to the duplex region of the RNA are targeted for inhibition.

15 As described herein, the subject siRNAs comprise a duplex region about 19-30
nucleotides in length, about 21-27 nucleotides in length, about 21-25 nucleotides in length, or
about 21-23 nucleotides in length. The siRNAs are understood to recruit nuclease complexes
and guide the complexes to the target gene transcript by pairing to the specific sequences. As
a result, the target gene transcript is degraded by the nucleases in the protein complex. In

20  certain embodiments, the siRNA molecules comprise a 3’ hydroxyl group. In certain
embodiments, the siRNA constructs can be generated, e.g., in situ, by processing longer
double-stranded RNAs, for example, in the presence of the enzyme dicer. In one
embodiment, the Drosophila in vitro system is used. In this embodiment, dSRNA is
combined with a soluble extract derived from Drosophila embryo, thereby producing a

25  combination. The combination is maintained under conditions in which the dsRNA is
processed to RNA molecules of about 21 to about 27 nucleotides. The siRNA molecules can
be purified using a number of techniques known to those of skill in the art. For example, gel
electrophoresis can be used to purify siRNAs. Alternatively, non-denaturing methods, such
as non-denaturing column chromatography, can be used to purity the siRNA. In addition,

30  chromatography (e.g., size exclusion chromatography), glycerol gradient centrifugation,
affinity purification with antibody can be used to purify siRNAs.

Production of the subject dsSRNAs (e.g., siRNAs) can be carried out by chemical

synthetic methods or by recombinant nucleic acid techniques. Endogenous RNA polymerase
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(or EPAS | -0672) 5 cuuccugcgaacacacaagcu 3' Sense SEQID NGO 23 3
ucgaaggacgcuuguguguuc 5' Antisense SEQ I D NO 24 si EPAS1A-4 (or EPASI
-0673) 5'wouoeugswaacacacaagcuc 3' Sense SEQ | D NO 25 p8'1/US2009/002125
cgaaggacgcuuguguguucg 5 Antisense SEQ ID NO 26 si EPASI A-3 (or EPAS1-0674)
5' uccugcgaacacacaagcucc 3' Sense SEQ Il NGO 27 3' gaaggacgcuuguguguucga
5' softRéGthe? c€lbmalfiate Gardsztiphon GCuige gaatard Fag Polaterdse Satkas&EQ | D
NG 29for transcription in vitro. As used herein, dSRNA or siRNA molecules of the subject

invention need not be limited to those molecules containing only RNA, but further

encompass chemically-modified nucleotides and non-nucleotides. For example, the dsSRNAs

5 may include modifications to either the phosphate-sugar backbone or the nucleoside, e.g., to

reduce susceptibility to cellular nucleases, improve bioavailability, improve formulation

characteristics, and/or change other pharmacokinetic properties. To illustrate, the

phosphodiester linkages of natural RNA may be modified to include at least one of a nitrogen

or sulfur heteroatom. Modifications in RNA structure may be tailored to allow specific

10 genetic inhibition while avoiding a general response to dsSRNA. Likewise, bases may be
modified to block the activity of adenosine deaminase. The dsRNAs may be produced
enzymatically or by partial/total organic synthesis, any modified ribonucleotide can be
introduced by in vitro enzymatic or organic synthesis. Methods of chemically modifying
RNA molecules can be adapted for modifying dsRNAs (see, e.g., Heidenreich et al., Nucleic

15  Acids Res. 25:776-780, 1997; Wilson et al., J Mol Recog. 7:89-98, 1994; Chen et al., Nucleic
Acids Res. 23:2661-2668, 1995; Hirschbein et al., Antisense Nucleic Acid Drug Dev. 7:55-61,
1997). Merely to illustrate, the backbone of a dSRNA or siRNA can be modified with
phosphorothioates, phosphoramidate, phosphodithioates, chimeric methylphosphonate-
phosphodiesters, peptide nucleic acids, S-propynyl-pyrimidine containing oligomers or sugar

20 modifications (e.g., 2’-substituted ribonucleosides, a-configuration). In certain cases, the
dsRNAs of the subject invention lack 2'-hydroxy (2'-OH) containing nucleotides. In certain
embodiments, the siRNA molecules comprise a phosphorothioate sense strand. In certain
embodiments, the siRNA molecules comprise a phosphodiester antisense strand.

In a specific embodiment, at least one strand of the siRNA molecules has a 3’

25  overhang from about 1 to about 10 nucleotides in length, about 1 to 5 nucleotides in length,
about 1 to 3 nucleotides in length, or about 2 to 4 nucleotides in length. In certain
embodiments, an siRNA may comprise one strand having a 3' overhang and the other strand
is blunt-ended at the 3° end (e.g., does not have a 3’ overhang). In another embodiment, an
siRNA may comprise a 3 overhang on both strands. The length of the overhangs may be the

30 same or different for each strand. In order to further enhance the stability of the siRNA, the
3' overhangs can be stabilized against degradation. In one embodiment, the RNA is stabilized
by including purine nucleotides, such as adenosine or guanosine nucleotides. Alternatively,

substitution of pyrimidine nucleotides by modified analogues, e.g., substitution of uridine
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3' aaggacgcuuguguguucgag 5 Antisense SEQ Il NGO 30 si EPAS1IA-1 (or

EPAS1- 0676) 5' cugcgaacacacaagcuccuc 3' Sense SEQ ID NO 31 3
aggacgcumyoguevums®agg 5 Antisense SEQ I D NO 32 s1EPASPATAISeaw/0bRAS1- 0678)
5' gcgaacacacaagcuccucuc 3' Sense SEQ ID NO 33 3' gacgcuuguguguucgaggag
5" Antisense SEQID NO 34 siEPAS | A-1-2 (or EPAS1-0679) 5'

Cgaac afirldade YCELeHiBgs By 2 SERKOthTERINED iNGlerded afd de&dvd dfugubiefgangnga o'
of RNAi. The absence of a 2' hydroxyl significantly enhances the nuclease resistance of the
overhang in tissue culture medium and may be beneficial in vivo.

In another specific embodiment, the subject dSRNA can also be in the form of a long

5  double-stranded RNA. For example, the dsRNA is at least 25, 50, 100, 200, 300 or 400
bases. In some cases, the dsSRNA is 400-800 bases in length. Optionally, the dsSRNAs are
digested intracellularly, e.g., to produce siRNA sequences in the cell. However, use of long
double-stranded RNAs in vivo is not always practical, presumably because of deleterious
effects which may be caused by the sequence-independent dSRNA response. In such

10  embodiments, the use of local delivery systems and/or agents which reduce the effects of
interferon or PKR are preferred.

In a further specific embodiment, the dsSRNA or siRNA is in the form of a hairpin
structure (or hairpin RNA). The hairpin RNAs can be synthesized exogenously or can be
formed by transcribing from RNA polymerase 111 promoters in vivo. Examples of making

15 and using such hairpin RNAs for gene silencing in mammalian cells are described in, for
example, Paddison et al., Genes Dev. 16:948-58, 2002; McCaffrey et al., Nature 418:38-9,
2002; McManus et al., RNA 8:842-50, 2002; Yu et al., Proc. Natl. Acad. Sci. U. S. A.
99:6047-6052, 2002. Preferably, such hairpin RNAs are engineered in cells or in an animal
to ensure continuous and stable suppression of a target gene. It is known in the art that

20  siRNAs can be produced by processing a hairpin RNA in the cell.

PCT application WO 01/77350 describes an exemplary vector for bi-directional
transcription of a transgene to yield both sense and antisense RNA transcripts of the same
transgene in a eukaryotic cell. Accordingly, in certain embodiments, the present invention
provides a recombinant vector having the following unique characteristics: it comprises a

25  viral replicon having two overlapping transcription units arranged in an opposing orientation
and flanking a transgene for a dsRNA of interest, wherein the two overlapping transcription
units yield both sense and antisense RNA transcripts from the same transgene fragment in a
host cell.

In exemplary embodiments, the subject invention provides siIRNAs directed to a core

30  target sequence as shown above in Table 1, or a region corresponding to a region of an
EPASI gene or mRNA corresponding to a core target sequence with + 5, +£10, or = 20
nucleotides flanking the core target sequence on one or both sides. The sequences of a
variety of exemplary siRNA duplexes are provided below in Tables 2-6.
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si EPASI A+3 (or EPAS1-0680) 5' gaacacacaagcuccucuccu 3 Sense SEQ I D NO 37
3' cgcuuguguguucgaggagags5' Antisense SEQ ID NO 38 si EPASI A+4 (or

EPAS1- 0684 2809/@amacacaagcuccucuccuc 3' Sense SEQ | D NOPC3A/S2009/002125
'uuguguguucgaggagagg 5° 3 gc Antisense SEQ ID NO 40 si EPAS1A+5 (or
EPASI - 0682) 5' acacacaagcuccucuccuca 3' Sense SEQ ID NO 41 3
cuuguguguucgaggagagga 5 Antisense SEQ ID NO 42 WO

2009/ 123764PCT/ US2009/ 002125 Tabl e 5. si RNA dupl exes directed agai nst

t ar get Tg1é . Beailed bif SRNMA @iPlexesidiredied BRGeSt Sftest AEB ah&FBAIAdRIIdRNA dupl ex.

Under | i ned residues represent 3' overhangs.
residues represent 3’ overhangs.

Description Sequence Strand SEQ ID NO
siEPASIA 5 ugcgaacacacaagcuccucu 3 Sense SEQ ID NO: 5
(or EPAS1-0677) .'

3' ggacgcuuguguguucgagga 5' | Antisense SEQ ID NO: 6
siEPASIB 5 gcuacgccacccaguaccagg 3' | Sense SEQ ID NO: 7
(or EPAS1-2894) :

3' cacgaugcggugggucauggu 5' | Antisense SEQ ID NO: 8
siEPASIC 5 cuaccugucaacguaacgauu 3! Sense SEQ ID NO: 9
(or EPAS1-4999) :

3'gggauggacaguugcauugcu S' | Antisense SEQ ID NO: 10

5 The corresponding 27mer siRNAs of the three 2 1 mers above are also provided. More

specifically, the “27R” and “27L” variants may be more potent in down-regulating EPAS1
expression. See Kim et al., Nature Biotechnology 23:222-226, 2005; Rose et al., Nucleic
Acids Research 33(13):4140-56, Jul. 26, 2005). The ‘R’ 27mer has added bases extending to
the right side of the initial target sequence (3’ with respect to the target), while the ‘L’ 27mer
10 has added bases extending to the left side of the initial target sequence (5° with respect to the

target). Examples of the 27mer siRNAs are shown in Table 3 below.

Table 3. 27mer siRNAs corresponding to the 21mer siRNAs shown in Table 2 above.
UPPERCASE letters denote DNA residues, lowercase letters denote RNA residues, and
[5’phos] denotes a 5° phosphate.

Description | Sequence Strand SEQ ID NO
siEPASTAI 5' [5’ phoslugcgaacacacaagcuccucuccTC 3' | Sense SEQ ID NO:
(or EPAST1- 11
0677-27R)
3 ggacgcuuguguguucgaggagaggag 5 | Antisense | SEQ ID NO:
12
siEPASIA2 5'gcuuccugcgaacacacaagcuccucu 3' | Sense SEQ ID NO:
(or EPASI1- 13
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Description Sequence Strand SEQ I D NO si EPASI B-5 (or
acagugcuacgccacccagua 3'
Ant i sensewBBQYIRsNO®. 44 si EPAS1B-4 (or
3" Sense SEQ ID NO 45 3' g_u_gucacgaugcgguggguca 5'

46 si EPAS | B-3 or EPASI -2891) 5' agugcuacgccacccaguacc 3' Sense SEQ I
NG eseriptibAUCS&fiRMgE ggugggucau 5 Antisensc SEQ | Birbkd 4BSEQ ID NO
0677-27L) 3' CGaaggacgcuuguguguucgagga [ 5’ phos’ ]15' | Antisense | SEQ ID NO:
14
siEPAS1B1 5' [5’ phos]gcuacgccacccaguaccaggacTA 3' | Sense SEQ ID NO:
(or EPASI- 15
2894-27R)
3 cacgaugcggugggucaugguccugau 5' | Antisense | SEQ ID NO:
16
siEPAS1B2 5' cacagugcuacgccacccaguaccagg 3' | Sense SEQ ID NO:
(or EPASI- 17
2894-27L)
3' GTgucacgaugcggugggucauggu[5’ phos] 5' | Antisense | SEQ ID NO:
18
siEPAS1C1 5' [5’ phos]cuaccugucaacguaacgauuucAT 3' | Sense SEQ ID NO:
(or EPASI- 19
4999-27R)
3 gggauggacaguugcauugcuaaagua 5' | Antisense | SEQ ID NO:
20
siEPAS1C2 5'uuaacccuaccugucaacguaacgauu 3" | Sense SEQ ID NO:
(or EPASI- 21
4999-27L)
3' aauugggauggacaguugcauugcu[5/ phos] 5' | Antisense | SEQ ID NO:
22

Sense SEQ ID NGO 43 3

EPAS1-2890) 5'

EPAS |

-2889) 5'

_g_gugucacgaugcgguggguc 5'
cagugisa@ogenacccaguac
Anti sense SEQ I D NO

The subject invention also provides siRNAs that target within -20 to +20 bases of a

core target sequence or within -10 to +10 bases of an siRNA of the subject invention. For

example, 2 1mer duplexes having target sites within -5 to +5 bases of each of the three 21mer

siRNAs are shown or -10 to +10 bases of each of the three core target sequences) are shown

in Tables 4-6 below.
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si EPAS1B-2 (or

FPAS1- 2892) 5'
gucacgaugcggugggucaug 5'
FPAS1- 2898 2609/1egmyacgccacccaguaccag 3'
ucacgaugcggugggucaugg 5'
EPAS1- 2895) 5'

%uaccaggac 3" Sense

gugcuacgccacccaguacca 3' Sense SEQ | D NO 49
Antisense SEQ ID NO 50 siEPASI B-1 (or
Sense SEQ | D NOpC5US289/002125
Antisense SEQ ID NO 52 siEPAS |
cuacgccacccaguaccaggia 3' Sense SEQ ID NO 53 3

acgaugrbhii GIRN AUD LK ed dirdiiéd agimss ear Gt Qit B MQ tiled ivhEBASHBHAs€0sf the
EPASI - 2896%1 5' ._uacgccaccca

B+1 (or

siEPAS1A siRNA duplex. Underlined Te€sidues represent 3’ overhangs.

Description Sequence Strand SEQ ID NO
siEPAS1A-5 5' cuuccugcgaacacacaagcu 3' Sense SEQ ID NO: 23
(or EPAS1-0672) 3' ucgaaggacgcuuguguguuc 5' Antisense | SEQ ID NO: 24
SsiEPAS1A-4 5' wuccugcgaacacacaageuc 3' Sense SEQ ID NO: 25
(or EPAS1-0673) | 3' cgaaggacgcuuguguguucg 5' Antisense | SEQ ID NO: 26
SiIEPASIA-3 5'uccugcgaacacacaageucc 3' Sense SEQ ID NO: 27
(or EPAS1-0674) 3' gaaggacgcuuguguguucga 5' Antisense | SEQ ID NO: 28
SIEPASIA-2 5' ccugcgaacacacaagcuccu 3' Sense SEQ ID NO: 29
(or EPAS1-0675) 3' aaggacgcuuguguguucgag 5’ Antisense | SEQ ID NO: 30
SIEPASIA-1 5' cugcgaacacacaagcuccuc 3' Sense SEQ ID NO: 31
(or EPAS1-0676) 3' aggacgcuuguguguucgagg S’ Antisense | SEQ ID NO: 32
siEPAS1A+1 5' gcgaacacacaagcuccucuc 3' Sense SEQ ID NO: 33
(or EPAS1-0678) 3' gacgcuuguguguucgaggag S Antisense | SEQ ID NO: 34
siEPAS1A+2 5' cgaacacacaagcuccucucc 3' Sense SEQ ID NO: 35
(or EPAS1-0679) 3' acgcuuguguguucgaggaga 5’ Antisense | SEQ ID NO: 36
SIEPAS1A+3 5' gaacacacaagcuccucuccu 3' Sense SEQ ID NO: 37
(or EPAS1-0680) | 3' cgcuuguguguucgaggagag 5’ Antisense | SEQ ID NO: 38
siEPASTA+4 5'aacacacaagcuccucuccuc 3' Sense SEQ ID NO: 39
(or EPAS1-0681) 3' gcuuguguguucgaggagagg S’ Antisense | SEQ ID NO: 40
siEPASTA+S 5' acacacaagcuccucuccuca 3’ Sense SEQ ID NO: 41
(or EPAS1-0682) 3' cuuguguguucgaggagagga 5' Antisense | SEQ ID NO: 42
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B+3 (or

SEQ ID NO 55 3'
EPAS1- 2897) 5'

gJ_augcggwyoQueangmaccu 5'
EPAS1-2898) 5'

augcggugggucaugguccug S5'

cgaugcggugggucauggucc 5'
acgccacccaguaccaggacu 3'
Anti sense SEQ I D NO 58 5i EPASCBA%2409Mm02125
cgccacccaguaccaggacua 3' Sense SEQ ID NGO 59 3
Anti sense SEQ I D NO 60 5i EPASI B+5 (or

gA C fﬁé’tﬂ@ S HRNAAPIGUS QirdctePaES st Phrgkt diteMan Pl ed Front FLOOLIGBESUBIUCC UG
n sense

siEPAS1B siRNA duplex. Underlined residues represent 3° overhangs.

Antisense SEQ ID NGO 56 si EPAS |
Sense SEQ ID NO 57 3

Description Sequence Strand SEQ ID NO
siEPAS1B-5 5" acagugcuacgccacccagua 3' Sense SEQ ID NO: 43
(or EPAS1-2889) :

3' ggugucacgaugcgguggguc $' Antisense | SEQ ID NO: 44
siEPAS1B-4 5' cagugcuacgccacccaguac 3! Sense SEQ 1D NO: 45
(or EPAS1-2890) :

3' gugucacgaugcgguggguca 5' Antisense | SEQ ID NO: 46
siEPAS1B-3 5" agugcuacgccacccaguacc 3' Sense SEQ ID NO: 47
or EPAS1-2891) :

3'ugucacgaugcggugggucau 5' Antisense | SEQ ID NO: 48
siEPAS1B-2 5' gugcuacgccacccaguacca 3 Sense SEQ ID NO: 49
(or EPAS1-2892) i

3' gucacgaugcggugggucaug 5' Antisense | SEQ ID NO: 50
siEPAS1B-1 5 ugcuacgccacccaguaccag 3! Sense SEQ ID NO: 51
(or EPAS1-2893) -

3' ucacgaugcggugggucaugg 5' Antisense | SEQ ID NO: 52
siEPAS1B+1 5 cuacgccacccaguaccagga 3! Sense SEQ ID NO: 53
(or EPAS1-2895) -

3' acgaugcggugggucaugguc 5' Antisense | SEQ ID NO: 54
siEPAS1B+2 5 uacgccacccaguaccaggac 3 Sense SEQ ID NO: 55
(or EPAS1-2896) -

3' cgaugcggugggucauggucc 5' Antisense | SEQ ID NO: 56
SIEPASIB+3 5' acgccacccaguaccaggacu 3' Sense SEQ ID NO: 57
(or EPAS1-2897) - = '

3' gaugcggugggucaugguccu 5' Antisense | SEQ ID NO: 58
siEPAS1B+4 5 cgccacccaguaccaggacua 3 Sense SEQ ID NO: 59
(or EPAS1-2898) -

3' augcggugggucaugguccug 5' Antisense | SEQ ID NO: 60
siIEPAS1B+5 5 gccacccaguaccaggacuac 3 Sense SEQ ID NO: 61
(or EPAS1-2899) -

3'ugcggugggucaugguccuga ' Antisense SEQ ID NO: 62

201 -

EPAS1- 2899)




si EPAS1C woRbA/dsmhex.

Sense SE%I D NO. 65 1
s 1EPASIE AS | g siRdpAGupley g djndsrling

3 aauugggauggaeaguu Cc
é

au S5

SEQ ID NO 62 WD 2009/ 123764PCT/ US2009/ 002125 Tabl e 6.
directed against target site Cand tiled from-5 to +5 bases of the
Underl i ned residues represent 3' povarshengs212s
Description Sequence Strand SEQ | D NO si EPAS1C-5 (or
uaacccuaccugucaacguaa 3' Sense SEQ ID NO 63 3'
Ant i senbie GERNE dNplexed dibdEPSIAn A tdrgét SERASINAALS frohil - Saacsdmsecefghie aacguaac
Antisense SFQ ID NO 66

si RNA dupl exes

EPAS1- 4994) 5'
uaauugggauggacaguugca 5'

egHES neprewat 4 LAEERANSS. Sense SEQ ID NO 67

Description Sequence Strand SEQ ID NO
siEPASIC-5 5 uaacccuaccugucaacguaa 3! Sense SEQ ID NO: 63
(or EPAS1-4994) :

3' uaauugggauggacaguugca S’ Antisense | SEQ ID NO: 64
sIEPASIC-4 5! aacccuaccugucaacguaac 3 Sense SEQ ID NO: 65
(or EPAS1-4995) :

3' aauugggauggacaguugcau 5' Antisense | SEQ ID NO: 66
siEPASIC-3 5! acccuaccugucaacguaacg 3! Sense SEQ ID NO: 67
(or EPAS1-4996) :

3' auugggauggacaguugcauu 5' Antisense | SEQ ID NO: 68
siEPASIC-2 5 cccuaccugucaacguaacga 3 Sense SEQ ID NO: 69
(or EPAS1-4997) :

3' uugggauggacaguugcauug 5' Antisense | SEQ ID NO: 70
siEPASIC-1 5 ccuaccugucaacguaacgau 3 Sense SEQ ID NO: 71
(or EPAS1-4998) i

3' ugggauggacaguugcauugc 5' Antisense | SEQ ID NO: 72
SiEPASI1C+1 5! uaccugucaacguaacgauuu 3’ Sense SEQ IDNO 73
(or EPAS1-5000) i

3' ggauggacaguugcauugcua 5' Antisense | SEQ ID NO: 74
SiIEPAS1C+2 5 accugucaacguaacgauuuc 3 Sense SEQ ID NO: 75
(or EPAS1-5001) -

3' gauggacaguugcauugcuaa 5' Antisense | SEQ ID NO: 76
siIEPAS1C+3 5' ccugucaacguaacgauuuca 3' Sense SEQ ID NO: 77
(or EPAS1-5002) .

3' auggacaguugcauugcuaaa 5' Antisense SEQ ID NO: 78
siEPAS1C+4 5 cugucaacguaacgauuucau 3 Sense SEQ ID NO: 79
(or EPAS1-5003) -

3' uggacaguugcauugcuaaag 5' Antisense SEQ ID NO: 80
SiEPAS1C+5 5" ugucaacguaacgauuucaug 3' Sense SEQ ID NO: 81
(or EPAS1-5004) :

3' ggacaguugcauugcuaaagu 5' Antisense | SEQ ID NO: 82




3' auugggauggacaguugcauu 5' Antisense SEQ I D NO 68 si EPAS1C-2 (or
EPAS1-4997) 5' cccuaccugucaacguaacga 3' Sense SEQ ID NO 69 3
uugggauggaoageugsmdug 5 Antisense SEQ ID NO 70 si EPASECTAUSC@w/0ERAS1- 4998)
5' ccuaccugucaacguaacgau 3' Sense SEQ ID NO 71 3' uaggauggacaguugcauugc
5" Antisense SEQ ID NO 72 s1EPAS1IC+1 (or EPAS1-5000) 5'

uaccu@iepmage Naelauyeids’ Sense SEQ ID NO 73 3' gaauggacaguugcauugcua S'
Antisense SEQ ID NGO 74 o ) )
In certain embodiments, the subject invention relates to enzymatic nucleic acids that
inhibit an EPAS1 gene or mRNA expression. Exemplary enzymatic nucleic acids include
those that are targeted to one of the core target sequences provided in Table 1 above, or a
5  region comprising a core target sequence with 5, 10, or 20 nucleotides flanking one or both
sides of the core target sequences. By “enzymatic nucleic acid,” it is meant a nucleic acid
which has complementarity in a substrate binding region to a specified target gene, and also
has an enzymatic activity which is active to specifically cleave a target nucleic acid. It is
understood that the enzymatic nucleic acid is able to intermolecularly cleave a nucleic acid
10 and thereby inactivate a target nucleic acid. These complementary regions allow sufficient
hybridization of the enzymatic nucleic acid to the target nucleic acid and thus permit
cleavage. One hundred percent complementarity (identity) is preferred, but complementarity
as low as 50-75% can also be useful in this application (see for example Werner and
Uhlenbeck, Nucleic Acids Research 23: 2092-2096, 1995; Hammann et al., Antisense and
15 Nucleic Acid Drug Dev. 9:25-31, 1999). The enzymatic nucleic acids can be modified at the
base, sugar, and/or phosphate groups. As described herein, the term “enzymatic nucleic acid”
is used interchangeably with phrases such as ribbzymes, catalytic RNA, enzymatic RNA,
catalytic DNA, aptazyme or aptamer-binding ribozyme, regulatable ribozyme, catalytic
oligonucleotides, nucleozyme, DNAzyme, RNA enzyme, endoribonuclease, endonuclease,
20  minizyme, leadzyme, oligozyme or DNA enzyme. All of these terminologies describe
nucleic acidss with enzymatic activity. The specific enzymatic nucleic acids described herein
are not limited in application and those skilled in the art will recognize that all that is
important in an enzymatic nucleic acid of this invention is that it has a specific substrate
binding site which is complementary to one or more of the target nucleic acid regions, and
25  that it have nucleotide sequences within or surrounding that substrate binding site which
impart a nucleic acid cleaving and/or ligation activity to the molecule (Cech et al., U.S. Pat.
No. 4,987,071; Cech et al., JAMA 260:3030, 1988).
Several varieties of naturally-occurring enzymatic nucleic acids are currently known.
Each can catalyze the hydrolysis of nucleic acid phosphodiester bonds in trans (and thus can
30 cleave other nucleic acids) under physiological conditions. In general, enzymatic nucleic
acids act by first binding to a target nucleic acid. Such binding occurs through the target
binding portion of an enzymatic nucleic acid which is held in close proximity to an enzymatic
portion of the molecule that acts to cleave the target nucleic acid. Thus, the enzymatic
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si EPAS1C+2 (or EPAS1-5001) 5' accugucaacguaacgauuuc 3' Sense SEQ ID NO 75
3' gauggacaguugcauugcuaa 5' Antisense SEQ ID NO 76 si EPAS1IC+3 (or

EPAS1- 5008 2609/1@86gucaacguaacgauuuca 3' Sense SEQ ||| NECTAB2008/002125
auggacaguugcauugcuaaa 5 Antisense SEQ ID NO 78 si EPAS1IC+4 (or EPAS1-5003)
5' cugucaacguaacgauuucau 3' Sense SEQ ID NO 79 3' uggacaguugcauugcuaaag
5" Anthitns gcidShdt rfloNlze SthSthERARHCharger michASAci8 B4y glbcomplementary

ugucaatfa%é’-%?i%%g’ gnudc&%% b:(s);mdS t%nt?lg correct site, acts enzymatically to cut the target nucleic
acid. Strategic cleavage of such a target nucleic acid will destroy its ability to direct
synthesis of an encoded protein. After an enzymatic nucleic acid has bound and cleaved its
5 nucleic acid target, it is released from that nucleic acid to search for another target and can
repeatedly bind and cleave new targets. |
In a specific embodiment, the subject enzymatic nucleic acid is a ribozyme designed
to catalytically cleave an EPAS1 mRNA to prevent its translation (see, e.g., PCT
International Publication W0O90/11364, published October 4, 1990; Sarver et al., Science
10 247:1222-1225, 1990; and U.S. Patent No. 5,093,246). While ribozymes that cleave mRNA
at site-specific recognition sequences can be used to destroy particular mRNAs, the use of
hammerhead ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations
dictated by flanking regions that form complementary base pairs with the target mRNA. The
sole requirement is that the target mRNAs have the following sequence of two bases: 5-UG-
15 3. The'construction and production of hammerhead ribozymes is well known in the art and
is described more fully in Haseloff and Gerlach, 1988, Nature, 334:585-591. The ribozymes
of the present invention also include RNA endo{ribonucleases (hereinafter “Cech-type
ribozymes”) such as the one which occurs naturally in Tetrahymena thermophila (known as
the IVS or L-19 IVS RNA) and which has been extensively described (see, e.g., Zaug, et al.,
20  Science 224:574-578, 1984; Zaug and Cech, Science 231:470-475, 1986; Zaug, et al., Nature,
324:429-433, 1986; published International patent application No. W0O88/04300 by
University Patents Inc.; Been and Cech, Cel/l 47:207-216, 1986).
In another specific embodiment, the subject enzymatic nucleic acid is a DNA enzyme.
DNA enzymes incorporate some of the mechanistic features of both antisense and ribozyme
25  technologies. DNA enzymes are designed so that they recognize a particular target nucleic
acid sequence, much like an antisense oligonucleotide, however much like a ribozyme they
are catalytic and specifically cleave the target nucleic acid. Briefly, to design an ideal DNA
enzyme that specifically recognizes and cleaves a target nucleic acid, one of skill in the art
must first identify the unique target sequence. Preferably, the unique or substantially
30  sequence is a G/C rich of approximately 18 to 22 nucleotides. High G/C content helps insure
a stronger interaction between the DNA enzyme and the target gene sequence. When
synthesizing the DNA enzyme, the specific antisense recognition sequence that will target the
enzyme to the message is divided so that it comprises the two arms of the DNA enzyme, and
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SEQ ID NO 81 3' agacaguugcauugcuaaagu 5 Antisense SEQ ID NO 82 WO
2009/ 123764PCT/ US2009/ 002125 Enzymati ¢ Nucl ei ¢ Aci ds In certain
enbodi menye,2otdne3mubj ect i nvention relates to enzynmati c powaisesoo/oeninsls t hat

i nhibit an EPAS1 gene or nRNA expression. Exenplary enzymatic nucleic acids
i nclude those that are targeted to one of the core target sequences

provi dgel DNA E@hhee IbophoyacedBet@e i BFitRO sFEMX AgislVathedd 6f hakigghngequence
with 5, 10, or 20 nucl eotides flanking one or both sides of the core target

sequerfdaynisgying dNYA pazYBe kAR bei found ifer exapple, dn eddtatent Nee 0dil8-488i d whi ch

has conpl erﬁﬁrz:%ﬁé]i'nte\{nﬂomrﬂerﬁy Qﬁé hadi&ic L] @%{s} .ro?%eoﬁb‘&%% fveRes dnget tar get
gene, and al sO has an enzymatil c act|V|t)§ ich1s active to specifically

cl eavebedwtanr Peind B0l Ricteodidédin 1kiigth.s [kt @idttcht) atentpleryasmzymatic audleicl ei ¢
acid is. able to_ internolecularly cleave a nucleic ,aﬁi d 10,agd t her eby

i nact i agitsoTdhe sbigst ygpI Nl tredehicentingdd SOaws|cahds ialsngtlegneHding) 1obw

suffici jdi I i | Gl f; h get

nucl eiééggl%}%lsgtrwgg{l %gtﬁhgg‘%{‘? l%gﬁ(é%\r}gg(ge@]iﬂcggpﬁﬁhgjrlg(Sj&pjlggg;éﬁttatl'(’:g'r}rglzg)ly'emant arity
(i dentC@hep). 27%: I E7 XX 8, 1996). boapittementbadimnant axemplargenti@nISHoteanleabto be

seful in this application (see f e l.e Werner and ,Uhl enbeck, , Nucl ei c
XCi dg tﬁéé‘é’a\?gé Iﬁ“‘?ggoéé@?lﬁﬁ\@?& 15?@'5%?5 @\)&mlﬁﬁs Bt e%t.g’, n h‘pir‘sgeﬁ)srgxﬁlﬁalelgmc: ei c
Aci d [¥ideddeN0 ard: ﬁﬁa&ieé)tila@@@lengmse%%ym&ﬁ}ﬁe Wéﬁét%l.?ﬁj’vﬂg soanse73mdi fi ed

at the base, sugar, and/or phosphate groups. As described herein, the term
" difizy iR cMnlnet etiad., ot Bidedsedgyrite pEhambddBly wianhthshembedinpuibh as

ri bozynes, , cat i C enzynmati c cat t | ¢ DNA, .aptazyne, or

ot ameBinhE RGOV o e gt et el el B8] R 5 Bto @RS KBRU! eot des,
nucl egzy@ing A2y iEplc RNAWeaZYMBnd ENH@eRRN Gl RASH, THRSOSITNEEASEE art will

20m ni zynme, | eadzyrne, ofigozynme or DNA enzyne. Al of these term nol ogies
descr itseognirel thitallAbatds sequinep izl il cgiatuclei¢ geid et bp e janigh @xzymat i ¢

nucl ei ' ri ¥y i ' ' ' ose

ok 11 Sgiirifof SAFeRF i ShELI. B R Ralvily BhisfibidR ARGl Phic 1BR ARf k"

enzy matucteiagd egentac e distdrisventive ik oo himiedtwidtin ithe deasrahlispBctdtied
substrate binding site which is conplenentary to one or nore of the target
nucleic acid regions, and 25that it have nucl eoti de sequences wi thin or

sur r ou\djeR&id Sty abRS{ didhgeRitsNdi Ng site which inpart a nucleic acid

cl eavinrig and/or li1gation activity to the nolecule (Cech et al., U S. Pat.
No. 4, 987, Gynthesie ol netleimlacds.gréash@6 00BOBMcotie88) length is difBewlevaabg vari et i es

of naturallyszocgurrin nzymati ¢ nucl ei c,acids ,are cur.fently. known. ch
can caUkIUEd meiads e (G frerapeutic col ok Sk O SRS Raartibie: £onie Bssemt ans
(and tiRventeaNsmACheaye abitdnestiPyshal fefasitslficleiodeid s ileks egintalouc 00Tl ti ons.
In general, enzymatic nucleic acids act by first binding to a target

nucl eimuclgstides igdensthineierrplvlesuthen phpyigruckretides igdengsh raadfaorsarefeshlof  an
enzy ' [ j i.Ghid ld i I axi. ; tic
e e e S e e S R
t he eray prdférabl yWEe® 00k 326h004 BETVdIR2 00O siahzd 2budmure lo€ thesaaioedul asst

recogni zes and then binds at ar%et .nucl ei c acid.through conpl enentary

base- parierssy theafilynd dhpppriec peidinanads faggted ragons oL RINASUYHHES cal Iy to cut

\th%Ele target mucleiG giﬁlglieﬁc- acrdl AR It &RLARIRIN SRR fhdlBRAGhoRKEIEISF aci d

destroy 1ts a ity to direct synthesis of an encoded protein. After
an enzthemtstant myeheorccadheccheagcdliynydthanded | Bavbdtratesolignmotlebedeadied .t ar get ,
hat nucl eic,acid.to search for an r tarﬂet and can

it is | eased from J t her
r epeat@gﬁj apf yathesiged pagg pr (H%Wlf 5?%@ in the art as described S Cattthers ot
Methods in Enzymology 211:3-19, 1992; Thompson et al., International PCT Publication No.

WO 99/54459, Wincott et al., Nucleic Acids Res. 23: 2677-2684, 1995; Wincott et al.,

30  Methods Mol. Bio. 74:59, 1997; Brennan et al., Biotechnol Bioeng. 61: 33-45, 1998; and
Brennan, U.S. Pat. No. 6,001,311. The synthesis of oligonucleotides makes use of common
nucleic acid protecting and coupling groups, such as dimethoxytrityl at the 5'-end, and
phosphoramidites at the 3'-end. In a non-limiting example, small scale syntheses are
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In a specific enbodinent, the subject enzymatic nucleic acid is a ribozyne
designed to catalytically cleave an EPASL nRNA to prevent its translation
(see, e.gwo209M28Teer nat i onal Publication W90/ 11364, proirivsbed/o@aeober 4,
1990; Sarver et al., Science 10247:1222-1225, 1990; and U.S. Patent No,
5,093, 246). Wiile ribozyrnes that cleave nRNA at site-specific recognition
sequenggiuctad oha 3@33’Cbplhed drsdyseynspaict byithaizerRINAS, 2.5 hen deeplile Shepfsephead

ri bozynmes is Fref red. Hammer head rjbozynes cleave nRNAs at | ocations

di ct at edngihyla %Mwetléegqnéﬁs‘*% $estCcopping feminr andexarpcleqidesy ghlianaiivehy.t he
target:mm@% DRNAS

follomﬁng géﬁ%gﬁgzghﬁnﬁgg&%ggggp&kbﬁEﬁgﬂ%gg9&-%ﬂ%g§g%stru€FP@: 8% &
producbyBnmgknb@hﬂemhmadAnmbdzymﬁﬁmlﬁmMﬂkhukmnmmenydehe art and is

descri bed npre f sel of f and Gerl 988,  Nat 334: 585-591.
The ri bozyn%%“%’@ ke {n§{AShPRFC &F1 a% ¢ B REd SHRIGHF O] eases
(herei t t i turally
n Tet?2%32%%@5@%2?%@%}#‘29%ﬁ%ﬁégiplfﬁ%“%%“%&?St I TR0 ch has
been ekﬁ@nﬁhmﬁiytdeémﬁnbednﬂéééfpdﬂgmﬁoiabg“K993@8569Znﬁbmewma2224 574- 578,

1984; Zaug. and ch i.e ; re,

324 428048 FeeisdiSeiip SRR K% HRllon Sha. ituontes g Feladlidss 1Ro0SY,

W88/ OARH0 BRNorHBY af € Bl b)) Baleetdn. 187004, 1BOSN and Cech, Cell 47:207- 216,
1986) . I n_anot her speC|f|c enbodi nent, the subject enzymati c nucleic

acitd is a Diafesabiyriee nilgAC epidy hexein areemchbﬁqi extemel pio erhanerstatahivsy ¢
features of both.anti.sense rlboz ne 25 & chnaol ogi D@ﬁqenzy are
de5|gnnadgma?%]W”€HUde?§583%lg Ou%%r’f%ﬁwg a?ﬁg %Jgﬁg % acﬂgosggience
much |ink@yBn' Hrrﬂfemse“oéeegmml SACERrerbQWEBSN 7r84¢ h092; kBnanret Biozyne t hey
are catal ytic and speci |caIIiQCIeave the target _nucleic acid. Briefly, to

desi gn\rlCiedieid DR Setzy el ©nad P Ypdeibrassiope preelbihinved clsstropiueves a
t t |
o e QUERTREL T DSl I S LB P ST LY, 80,

GG ri dhnafitt @ppy aprayane laye tSuspenzidd mueheot i des. H gh G C content hel ps
insure a stronger interaction between the DNA enzyne and the target gene
sequence. \Wen synthesizing the DNA enzyne, the specific antisense

r ecognHptiffizing MENFS dndbesid bf Hﬁerlgﬁéle&:bfclﬁqzyne to the message is divided
so that ‘it conprisesS the two arns of the DNA enzyne, and - 24 - WO

2009/ 123764151@?;1&199@@@9%1@@@@25%@@% emzg e gircog/drphpirhetsd cyepragent t he two
speci f ds dm ni.st er i can be

£ bund, (e AR O g TR P i, AR 10 s PP ROA IREe B35 e .

t o nuwvexiacepaﬁm;ﬂemené grt @bsckibeh Stighe Ghsd dhdgihok st mBdiiRatieiswhtad Beand 200
nucl eotides in length. I n one enbodi nent, exenplary enzymatic nucleic

|5aCI dﬁm&rp dyqged leteb]uel@tc Jcidsetith signiicanbrhapesmens g Hoclksard Edtliyesdi n )
(Fod! cotfiehs, 8 Qaymp @l oREAIDLGria RSN Bt JHBIEEHIBE e TE00

In anombEgumhhndmg&nhno@ﬁemnhﬁwyhanﬂh&en&emmnhﬁcmkeﬁw@imhbk,ﬁuﬁmmoll-

i nventjo re_between 15 an cIeo des in | engt i ncl udin for
exanpl rﬁ%@?mféewo et 2ul§i IR %Pmeﬁgwﬁm(rsségorfadﬁvew% MABol f et
al s, F’M?c&%%r@%ﬂ?@%z; 193993 5smM Lnar Blcdl ACtM}Mk.eSﬁ' ot @Gbﬁ@b@gy 15:

537-541, 1997). 'I'n anot hér enbodi ment, ~exenpl ary si he subj ect
i nvent Bargiagtell.bBioskenis2® 3antkBY), maﬁheémgdesommcwengﬁﬁnucnwhudkd@veb@m

oI SR beOBaare Aitng fr R IR b p TR eq NG P Bl Bl ¢ et

agent lb@TaQite‘tﬁnqv&}um@%ﬁ%%wg@w&lk%ﬁ eCdleBticaRch U3t ablie, for; Usman
activity contenplated herein. The Ien th of the 15nucleic acid agents of

the i natde(peder grom it ?l@ﬁ znéftm#m et tledﬁvﬂh I, A9 hd yemestal AGTnPelyicstian ed.
he ts .S Ie| ater than
?&nu@ eotld'blltlgige}I “m ﬁjsgﬁ% ﬁP|%§%E%3£?ﬁPBG%$F“m 3P l%gg%egnd t he

t her apmzﬂoaosa%oBesgenhamalaep BC&Spubacmmm@lWO/m/z&m Bh%eﬁﬁzﬁﬁarhﬂ
20i nvention, small nucleic acid notifs (small refers to nucleic aC|d notifs

ess. tHan Pabogt 706 SAGCTEDH Bt LhS | gt > GHFSY: S99 P PEAAm MBI B0
nuct eokhde b1 6291 lonA0th 108 ©LPES! LR ed £90, hRANANALY oFA g cot | des

in leng ic nucfeic aclds and constructs) are
preferably used for exogenous delivery26The sinple structure of these

nol ecul es increases the ability of the nucleic acid to invade targeted
regions of RNA structure. 25Exenplary nucleic acid inhibitor nolecules,

i ncl uding RNA and DNA nol ecul es, of the instant invention can be chemcally
synthesized. To illustrate, oligonucleotides (e.g., DNA) are synthesized
u5|ng protocols known in the art ‘as descrlbed |n Caruthers et al ., Methods
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30Met hods Mol . Bio. 74:59, 1997, Brennan et al., Biotechnol Bioeng. 61:
33-45, 1998; and Brennan, U S. Pat. No. 6,001, 311. The synthesis of

ol i gonuclwotwa@ersmakes use of conmon nucl eic acid prot eecirng@oadonespl i ng
groups, such as dinethoxytrityl at the 51-end, and phosphoram dites at the
3l-end. In a non-limting exanple, small scale syntheses are - 25 - WO

2009/ 14@%614&}%15!&;‘»%9519/7@%1;&50;5%ﬂugpadspm9@83351m§kmw hiRUG Bt OBy, dp&l?ﬁﬁrs I nc.

synthesizer with a 2.5 mn coupling step for 2'- O-nethy | at ed nucl eoti des

and a (A@C@W%ﬁf}?’ﬂq"@ 48:8%-56019981 ] mmnmﬁéksé@mm Ray. tf%!f’fr‘hifm

synth S 0 | &Jg M\%?)z uch as t he
|nstr5§§h Q%gogucegﬂL‘&gpb§%géaﬂggﬁ%ﬁ A?t Wt nSﬁP%%I nodi fi cation
t o t heanediéik&tions can beGxﬁdltomﬂddlsythaanélemmsld@foftﬁbelnstaﬁtt1anéntimucI ei ¢ acids can

be synthesized separately and joined together post-synthetically, for
exanpl e by WW&FP@H‘C@WSF’@C@PO‘&PIC01‘%’@%‘%@?@@“@@3‘“i’@@%eswlﬁber et al.,

| nt er Nucl ei ¢
Aci ds esISeHezl)?J():tRP% Bﬂgﬁﬂﬁ%@g% ’\%d@mn%%ﬁa%% Rﬁﬁ%@@%ﬁ%%ﬁuﬁ eoti des 16:
951, I@edilityBal dwm-abtinddnce oBihesomoddgrhorShamceade2Oxicitl 9D grefolé) Phefmoardl v,

t he nucl ei c.acids herej re no i ed, extens veI t o . enhance bility by
i T4 4ot AR et idedes s b SRS pronsieEiE e ns ety Ao,

2" - C glekiphin %%he T’lh&é‘n'&%mdg hEBEdWion f thElcOAQ@ntr&i &Yl tﬁ@éeﬂﬁﬁ?aé&@@ul@nd

Ced ergren I BS 17:34, 1992; Usnan et al., Nucleic Acids Synp. Set-. 31:
168, 1094) toxmltbazsmtsg mrlacrpaﬂedfelffé@cbyn@bigheﬂ getrfophof dsise mosicntgsgener al

t hod fied . d t HPLC, S
Tow ncot { e S crmsspey Systh e B R Fambdh N RPED e P R act i vity

and Daﬁjc%n@és tAE-NdfipaiueiobElEl s NHBliEic caekihe anhlbR wiRelih tedhbdRSatidhsd-
base, ggr and/ or phosphat e) canéBrevent t heir degradation by serum

ri bonueheaslessabahity to hadwiggn bord beth &V athen-Frigk mpd Hpogtpesy acesrof aZOSever al

exanpl i f ons t hat
oan DS b A ES AL Do RISl B AT L RIS IR R b KON L
nusl ease. BZ(H&Sﬂ]I—S.‘;BZamQD&)f fA siagly. Gchimpearangy sexbstahngowuhhﬁomug@suaé@ndmdl fied
t o enhance §t abilit ﬁnd/ or enhanc bi ol o i cal activi tty by nodifjcation g
with rfgeresytdn F%‘éﬁt%ﬂc“& Y eghasps helig th@sza#pﬁ gpility-ang migpatch: dlSC@nawW

21- 11 Qe ypliafrclled Bthplchtthiar hgaﬁg&&uegﬁd&a%em@lh&bm LeRsCfBriad ihevi ew
see Usnan and Ceder gren, ; Usnman et al., Nucleic Acids
Synp. meeleic ddsi@3he irg@m;loersghtmmd:tot}abnhanBtdﬂiﬁemf shd ype8Hicity40 90(;1611:93@6*)

Sugar nodj fi cati ucl ei c ,aci d e .been. ext ively des ed in the
oo Rt S b RO g RS BE s PR RES R it SRR et el
Naour glotfédd ndéisic26/) nd&8SkdKiseless £2' ALC mydejiencficydSnudddtidtidee 5991, Us man
and Cedergren, Trends in Bi ochem Sci. 17.334-339,” 1992: Usman et al. PCT

Publ i l@es@m}ﬁ ‘é’@:\gel ein. 9% 1 BubleatigpNest WQO66634 and\y O 89/34%26)11 and
B 0 .
B 22t e e ot Pl s e e AR Qo g R PEL AR Blogt - T

Usman rricledd acidddafgetifatin E]H(ASl5geﬁi27 SQ8Bcondeitds @id/crlcompRxEs Bandhd wsatl iton No. WO
98/ 13526 Thonpson et al.. S.S. No. 60/082,404 which was filed on Apr

20, - foglitate vamogl? wm;a@éﬁrrluszém@eai sysiengyph axgeliei Shecosjuggfes and

Tekr a eic
L T

67: 99-trah3&rriiW8rapamic Bientsitna tetgal tnssuBoominpNEduos@helmlarﬁnemﬁﬂxﬁesZOlO

1997). .Si.m |.ar nodificat. onsg}:(;m be use

e n cI ds of the
ot miCTiG R R s s CRAf ol ae p L ReMEtint obelSh aeas gt fe
Lnter NGl aBhi dach LaAGRS: Al PRSEROLRLINARSELRNRIRRCT of hi 0at e, and/ or

5' - net hyl phosphonat € Ti nkages i nproves stability, an over-abundance of
t hese nodi lemfamnemE nb@ntl@a@nwmmxsee |tltqzd68@neméfsamdaesw héneaweb oenjugftes dids e

|n er nucl eot i ages d be va m nimzed

o GO eh % he TR Lo BB oAb I RO R, SRR & on o
t hese I pidd pBSphhpidh, chul Rosives, nh@DéblGdés)’ndcﬂiéblb&ntiélgmhﬂodlﬂ§3ﬁ@ﬁﬁﬁde@itfﬂe@acy and
hi gher specificity of these nol ecul es.

charged polymers and other polymers, for example proteins, peptides, hormones,

carbohydrates, polyethylene glycols, or polyamines, across cellular membranes. In general,
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I n one enbodi nent, nucleic acids of the invention include one or nore

G clanp nucl eotides. A Gclanp nucleotide is a nodified cytosine anal og
wher ei n twe 2omvi2Bi6gat i ons confer the ability to hydrogemrcharsdooooviizs

Wat son- Cri ck and Hoogsteen faces of a conplenentary guanine within a dupl ex
(see for exanple, Lin and Matteucci, J. Am Chem 15Soc. 120:8531- 8532,

1998) . thAtrahdpotters@esdriel an@dsthed UBBE LtddldiMBr Wdlvidualigior @b ba@res haatii de can
result in substantially enhanced helical thermal stability and m snatch

di scr |prrﬁymwnww;kamruvm@éad%&;a@@%ﬁphl@thWe ePmnpOHIGS [AEDEIRgEEd tohe

i ncl us i ults in
pot h- SRPRn e, AR SO ERT AR AT A B end P Y RBbENOAER o7
enbodi typet ori gnetingi fronadi fitsera frissues, ﬂnrtklepltelsme ionabsstes oMernan (mr&nllleh@er

20( | ocked nFcIei% acij d) nucleotides such nyt hyl ene bhi cycl o

"uS! eotideeehds Paf T‘@xé&éf‘@%n%‘éwu@t%a?fthe C PeechleB K EAT PN AN 00/ 86604
and V\Qtt%%éhéltgﬁ@loglcally ctivl n?d]?&h@srwgimﬁ)gk 'ﬂ%‘f‘tare H‘l&?etgﬁ'ﬁéﬁf%t b, deat ur es

conj ugat es and/ or conp exes of nucleic acids targetihng an EPAS1 gene. Such
copjugabmsgahdknnmkmnmhéhekmnamebﬂeused to facilitate dellvery of nucleic

acids into bi ol Qgi tem, such, as cel The co ate and
25conp|exes?% ﬁvpdgﬁ%ﬁ?aaﬁgePH@F&&?““H@@HFP‘W“Faﬁsu ?' HpLuti ¢
?Ct i vi Mélé%/aé]di HOIRAI thRGis @es@s&ﬁa%fa%aaéggn%aalafer lﬁﬁk%lJH &n%g&rﬁré nfa&eéhl& &y get

i ssue or ce pe, across cellular ranes, altering t

pHA&r r remotier n@thcgé f(aredﬁmplm@@mlagmﬂgf adigre mud@uiezaThecﬁmah)htymfdh@l c acids of
e NS P e R TR Bl BTG Lo S e
conj ugstrpnadleotids.areok eshub Rt e afle L engiEM 1 Yoo diBle8 GUt1RSt ddsD fr el hmfle, but
not limted to, small nolecules, |ipids, phospholipids, nucleosides,

nucl ectiQtEsthyhpiflioeo, AcaaEo, AnPramiap<E-C-albxi A<O-aHuhand odiey 2cmadidied ool yner s
d oty ,

e botbisk R laeHBleolifty AT EPIAbR MRIGPEM S mAGIPLAS S p djmer.
Gbrane&ntanngenﬁﬂaﬁxrnuaam%muMWbﬂﬁﬁﬁbkzaﬂGHgﬁmkHSﬂﬂeefﬂ@ﬂ&253Uhé 6,

transp rt r scri esi sed either _individual]y or as
part of 8 ﬁ% H%ﬁ @ég 2@?“ ‘?ﬁ%ﬂﬂlﬁégiaﬂ%%WémPHﬁﬁéﬁs These
COWPOLH?;S’g"“]e ﬁﬁ&ecﬁ?ﬂé%ﬁ?&i B&sthers‘P)‘éEedCiﬁhdag@ If¥r @}&ﬂ{p@ al &%%Ho%%ld%ﬂe &f nucleic
acids of the invention into a nunber o pes originating from

di f f erphesphddssstesdinkage. tThe mmelmcmmbnm ns@ecnte (:@eelssgtbmeng'er 5and

Cech, U.Eﬂ Paé w%. 5’85%i03%% tes 0 bthe Qﬁ% ul esTﬁ Ecrlbed
her ei XA 49 Bp<ReRR A UFE B 8‘&13&61 It aciLbae FutbicalioDF a TIY k@ o ¢ hat
ang bi-oiepadablb®as §i6densn, bbﬁéﬁ@r@gﬁﬂbﬁornuﬁd bl gakl yskdnikor cx@hsieul es.
The term "bi odegradabl e nucleic ac | i nker nol ecul e" as used herein,

r ef er sengpmatiqdedradation or gherpiceldfgeadakas. i s desi gned as a bi odegradabl e

linker to c I .

bi ol ogi cal I%gﬁeﬁl\t}g%ﬁg%cﬁfyég%? Lsésict%gabqﬁ['&? egPl F ﬁgécgllbeo%gégrre %ggpv nucl eic
aci d |léxoketousiylaee uptemalanstbisle wachih a&l@duinlytrusslmgmv(sfrth@msgelmrhnai beans of
ribonuchgotldes deaoxyri bonucl eot j des, and chenlcally RDdIfI d nucleotldes
for exapgrted lopg e@O%}ﬁyﬁw ducg:the [eyglsof the undgsirable progringiig pesiod of Ymey | |

2'750- &gkl bet@«%@n ﬂ{uﬁ]@‘io EaMPéﬁcﬁﬂ' 8 Pﬁ%%;s‘&?&' sﬁdt@dTﬂék%'n%QfeHcdﬁ% ag

bi odegradabl e nucleic acid ['inke | ecul e can di mer, 1btr ,
tetranﬁpumﬂwhangmmtnmcbbassatndhrﬁn@nexampkéwcaw:mmmgdhumﬁb@ﬁpdﬁunf about
2, 11, .12 4, 15, .16, 17, or 20

icl eSS Imﬁrquw&etﬁ g <bgin %ﬁaﬂtl“%s B of il ieidihareigianded et Give
phosphapusddaareshiliiytkagsifyf Qlcl&X adms By irddlein R RAE R dtahedBicafibiasphodi est er
| i nkage. The bi odegradabl e nucleic acid |inker nolecule can al so conprise
nuclewmha@mdhbanwﬂ@ﬁéSthGYé$dﬂﬁﬁbdigugﬁr or nucleic acid base

o R ool g RN IR AP R 2 MR AR Mol LR e

degr adati on’i EAIC'syst exa dégraaat|on or

chem caduc@egr adatedit.chemical m-Blﬁleﬁc&ﬂﬁhki Wlﬂﬂﬁd@lb@elaﬁicdn@@ﬁﬂd st eiffideh as the
mol ecul es descri bed herein, delivered exogenously are optimally stable

wi t hi feginpsoithe plizenuskeotide (w68 for exanw!e Rneatt quh, WA 9BRER7OnHiltsse ed | ong
enoug I S..P f tinme
25vari S g Repifs RAELTHOhuci R AT ERMR RO o b PERRR B

nucl eic acid agents should be resistamgto nucleases in order to function
as effective intracellular therapeutic agents. |Inprovenents in the chem cal
synthesis of nucleic acids herein and in the art have expanded the ability
to nodi fy nucleic acids by introducing nucleotide nodifications to enhance
their nuclease stability as descri bed above. 30l n another aspect the

nucl eic acids conprise a 5 - and/or a 3'-cap structure. By cap



structure,” it is meant chem cal nodifications, which have been

incorporated at either termnus of the oligonticleotide (see |Ibr exanple

W ncott ewoaboy/128¥6497/26270). These term nal nodificati egs/yscawmciizg he

nucl ei ¢ acid from exonuci case degradation, and can help in - 28 - WO

2009/ 123764PCT/ US2009/ 002125 delivery and/or localization within a cell.

The cageleafy #R/dNesERkticH withi@ aXelll emhi¥icap Sar be pfeddnt athed-tdriend’ (Stedplyi nus

(3 -cap) or can be present on both termnus. In non- Ilmtlng exarrpl es, the
- capPtidhlethéeryinnePl-eap) A5 831 ke presed 98 bofibleanys. In non-Limdling examples,

nucl eol,L 4, f l 80 th de,

car bocgt/’% |%a #Gélllagé Pdeﬁé,dt%gcq%}&@? (ﬁr@?tp g% gnrh%tlgglep éa‘é&gi’_tpneﬂglﬁlégttg |I%:Ies

al pha-diyhkrefotanded) niadebtidepd!- tbﬁs&ﬁ;cm@aﬂe,oiarbiﬁyclmm&mémﬂem Shnhydrehd:mmkage
t hr eo- pent of uranosyl nucl eoti de; acy 31,4 -seco nucl eotide;. acyclic

3, 8- diusiardsyapgieotiss) dakt- a%cle%&m medlﬁleé bmwts%w%eﬂhowh%‘é {TUA'F de,
3 -3 -fid)4 éttﬁ% q&&a} eotlgsgyl me;l@&tyde ggyc’ﬁm'v AVRELS § cl ﬂfetscymb%

'-2'-1nv rte nol et -|nverte asi C I’T'Dle
1 4- budiapdrdi phutghosotde:; aciclp:h’hsmﬂwdammhed ntn@xguq@hafsebhmmedmmeohmw

10ph h t h t phor ot h di t hi
or ) gy MDY Jrarin VBFRBENG THAEy | phGSPROHALE ROty T o 2R LTS see

W ncotfoRty: ala- bétuﬂécﬁal phbglpméﬁ@r H&Bhl}l‘amlgét@%e@(?@miﬁr%te highohex@ap i ncl udes,
for exanple, 4 -meth y ene nucleotid a-D- erythrofuranosyl)

nu@l eathiogphatet’ l-phosphat@cli a&tosplwroﬁmamwycmmrcrm&lh@m méndgmg@nnm- al kyl

S T S SR A e R T S

phosphahRinglexBmPRRYHE Gl-tHXihtRbed) 6 sxaiiptte 4§ -lﬁétﬁyle@é h@teeotaiepram eoti de;
nodi fi ed base nucl eotide; phosphorodi t h| oate; thr eopent of ur anosy

nucl goﬁtrb’@é’ﬁlﬁ’@ywli pudeotighe; 4'ethiy HEd0BEE @eboczclic prdlgaiidx Y HIpe- aHﬂ’(I:I eoti de;
3, 5-
3175 SRS RS ROy Phppat S MNebig0l SEbRRL CanhELN’ o

1,14- buttangiital1, phmtdalatla:yl phewphiateohy@Obyprdgyl phospictcn , SNarmidrdihadgitolg

51- phosphor an dat e, 0S orot hi Q te phosphor odi t hi oate, . bridgi ng or
non br‘?‘tﬂﬁoﬁ nlef‘HﬁllF%‘l‘Fg’s CREVREREL Jﬁg?ﬁéﬁwua@%@? boinhaw%i%tedet ail's
see Begpog gﬁoﬁl?éjn(JRXIAlﬁclea-t%é %bﬁéﬁlc@n4‘45%cé%aéeot1&9§)4 diflLENRY RS S 1daBRA

interference iI's a gene silencing mechanismoriginally descri bed
in pl a?nﬁshl(}w{lwn@entwl medmtwﬁ %snm@dwcl&ms@ermptqmrﬁéﬁ' geageditasitci ng, or

PTGS), C. . elegans, and 0S il i n Ber n et al 2001,
Car mel MOEY: 3[ 8}? OSphYF m(Prt?‘f fﬁg scpglrogoé Wowg’efbm? g OEN}&PS%‘SE haed™i"S act i vat ed
byxoa dgruddie: &W@ﬂdﬁ%r stsFRNAp horhrhi dage phodphatothisatehad/opr ocessed into
short, 21- 23 nucl eot i de dgsRNAs referred ?0?2 smal | interfering RNAs
30( si m@%yh%ydltlheatéérldﬂrworewzlwgmgc@ﬁthyméswmwnaécmwaipm@pmﬁ&t ed
into t I Wws¢ the si RNA antisense
stran (grelﬁ%sdeg%ﬂggggf Cagg&%‘pg’ 9@? %‘ﬁ'(gﬁé‘?c%%ﬁs nFﬁNA for endonucl eol ytic
cl eavage within the si RNA/target dupl ex, approximately 10 bases fromthe 5
end of the si RNA guide. In mamalian cel | s, dsRNA WO
2009/ 198¥6uPesT#"S2009/ 002125 | onger than 30 nucl eotides triggers the
O{gSpECI fic NW ﬁfér%ﬁ@ﬁep&tmﬁy i thgr?er snf-e“érﬁ%'ﬁ%ham's’ﬂ%‘@?ﬁallyﬂé%&medarﬂd

| eagues em)nstrat ed (El bashir “et al ; rborthet al., 2001,
Capl erplemts (a\lvhere 2002 kitolwat asgiost-tremscepRditd gelxa)gb:moungl g PGS phdlekgainniisl

Gegr adRt o YRR I POrsEIg b 10 RReprLFt - Lo e i SreLRedre 1y, o

nunberth@fRN@i%u@lem@%ﬁ@Jt&ﬂb& B%oﬁlﬂ@%hGhdédtHNN(d%NF\Ssﬁlg’ggr sthiVasheand t he
rel ated short hairpin RNAs (shRNAs) in vivo against human viral and

cel | ul lapcctsaercgl@t(sshoxstdﬁwiéewCIennM\mRT‘éA@rerfatpe(ulqmessap@ndienfgl ap&Ndhsi der abl e

proare h been ma 3 eutlc tio nor e,
Doot: @?N%@aqyl € gl%“'?iu%‘/é%’ﬁ ‘“200 e Sﬁ#ﬁﬂ?ﬁ ne%o“é‘%“’CPP’%‘%(gﬂ“o p:)ou@lé% 2003:
Schen- m@bce@'sdencﬁ@@&mﬁ%k%R[SCE)'E watkre, th2GRN A HAMAR: ARAGRES S o gdide4) .
Synthetic si RNAs are the nethod of choice for exogenous, short-term

appl i ciatdebths. homplowys |an6rfﬁb@n<fqnéale§limNALeamﬁ wittlain phgas ROV B duplgi.
typi Cazleryo l%%m 0 8215%5 ﬂ%ﬁ_lthg g({ mﬁé ?%N%ﬁxsd-ghqn gp\%]ha?lg:m%ﬂs q{asﬁ for

synt het'I'c s enous si cer cl'eavage of
trigger dsRNA (Elbashlr et al., 2001a)29where the



15sense and antisense strands are 21-23 nucl eotides | ong. The anneal ed
portion of the duplex is conpletely conplenentary, except for two

nucl eot i dwoauerinasgs at both 3' ends. For synthetic si RR&FUSR&L/083125

di nucl eoti de overhangs can be derived fromthe target sequence, as in their
natural counterparts. Wile si RNAs constructed from 2l-23-ners are

suf fi cloggdr thar 30Msdlediide 85:D8rs tht hgRpREiSic AftetPron@adfivajuaiiepthalNARN be used
wi t hout |n|t|at|ng the interferon 20 response. W have observed that si RNAs

that afewpyesdlsshl #ﬁddmllleméﬂe@@%ﬁéeds@%ﬁhtwt RNRDO & Hasbph gtaly, RB0kct i on
f Di
oxogercirfiP e by 208 By M6l RN ATRE GO ind RBedind FRpRUBN RS

( 2005) byphassvae Dacesistapl aad dieoty betivare, hcaﬂldlh@mghnRNe\s@egrmaﬁsm wiah@n $nitistéeg

syntheti ¢ hairpins as Dicer su&strates st udi es pr%p g}ther w|II
capi t dhf ¥ erufffeﬁ r¢SRERYE- | THOSFAUERY Y- Hm b5y o % p domgaieted § 3 si RNAs for

use | nex?péé% sﬁiﬁﬂ% QI?(NIM%}Q{ Qe%sshgﬂ h%\l-,t'\j)‘?ﬁu‘@%k (sHRNALSH YRS aﬁq@?ﬁun‘%}?\mﬁ the

exact ion o e SI be generat'ed fromthe D cer
subst ratde:etiulpt exxngNAAdmesjlrsl&Nm ect mpixity expandinglehd mamgrcﬂmablb(pto@w hahe

si RNA anti sense r and d the.target .te tor o varyin
RPN EA T AN AREA R ARG A VAR il T A Y G A
t he 301@izaMa9ﬂ§42Ie@abem(y@eeo%ﬁ%wwasa% A28 MBOE VlehnRNA . mﬁst Miahdorhave not

been fully worked out, some generalizations can be made that probably apply
t o Obot dndRERAZ0GHd si rrpl e shRNAs. Muitations near the endonucl eol ytic

cl eavage site fre reduce th i gcl; Al so,
mut at i ons |$1y'ttlﬁ% 5‘? Ele(ﬂ?e a(\fftf Cgefﬂs%xoséten% ellog\lﬁl &ppa?%109%ry - 30-
det ri nentaitl (B&ﬂd@t&ibd SIRN Kb ﬁedlaz@ﬁmmwee@ tiek typicall yJRAR at ATRIZgPouUi et
al ., 2003). Sl nce endonucl eol ytic cleavage is 'neasured’ fromthe 5 end of

t he anfranstasien.sTRpmost ¢oammon HesigsfossyathpliesiRhs miniss therrdpgenoe 5' end of
the g t I t

het vt R AL A8D LB AR 6 BRSO TERMEOLE 200D SABIE"E ot s
i 3l y dehsd andwhetﬁerd;eStrgliﬂsr@e RNAB ntDOl&Stldl(tsdng t"ﬁhet aﬁgelted@oﬁpﬂmffthedu;ﬁex orm it

may be advisable to select a t et S|te e tar of or such that
i snat@ﬁ@@ets@tmemtrga%Ptf@gb&ﬁgwgugF e s aoph 135 t e |sofonn

fall i Qntfec RN 10 3tdIRudbttd@%velhbngia HelleROEd %ﬁﬁt‘h@ kfged3qithed ds
target i s inaccessible to cleavage (reviewed in Scherer and Rossi, 2003b)
it is inthor oatntal tounteparts. oW hile sFEN Ae genstacted frond Qhi2Bemeris RAs fiopsttfouct ed

from 21-23-ners a e suffi for ur pose onme .u

ool o g s BBl B ae MRrePRa Ay bERSE ik SPTRGSs fe it Ga®h oy e
obger VRghdnbat W IRNASbEdAEd tiaesi RNOUERthré pRIButaNEeh 108 |deublersaas®d RNAs in
cells Ib% the action of Dicer can be up to 100 tines nore potent than a

21nmer BN&viineellsdxnoihe astien 9f Ricensanbeyp to IH00ERESs mAorediobam than adlmi&cr i pt by

Si ol as e i

5101 25 Bluclh 20050 HRSE! A28 P AL AL ASHANGLLTLEy stbh QAN abagee

st udi &fhoWeH la straart @htlzeioupalthoule sieese ipesti gundrs tlsasu:hyngetlf: bnirpi@ses Bideng pot ent

si RNAs for use_in ani nmal studies. Ncw design rules wl|l tnfedgl scussed t hat
enabl eSubREates ablie Sndias Rropaseddtere will eaniiiize wpan theyq mpergRiEtRESdoF r om t he

: 28‘»‘9 géﬁ lsdttllflgi)&chyﬂk{%%se ﬁ&‘?ﬁ%hl@%\%és 'Ne@d@é%ﬂ’ﬁllb@wﬁﬂpé ¥Rcl¥SAhas
i ndi cated a e or either free 5" -CH phosphate on synthetic si RNA
str andeta()EItbas;kdct peticgion, of ﬁmﬁ&NN\NnIaawdhbegexatawd fomithe Daparisbbatrateesul t s

wer e (ﬂﬁ)e vgg ;&La ex ts (Schwarz et al., 2002) or intact cells (Chiu
and Ra®'% f‘)sar VAL ?68‘5 -amino nodification of one or the other siRNA

strand showegshfiahesDetvddBnNRe SRA A hiddchONstRihdtah@ tdntt e ipa 8 térbdaa@hadyl shes
RNAI while the sanme nodification of only the sense strand does not inhibit
t he RNAivagfifigdegregy dependingon 2|5phmpbmﬁyﬁé®@ﬂoeywlh@ttheNﬁﬁ‘mﬂtlﬂ&ﬂﬁ ect ed
o ce 0 not, ph o Y |n
Vl t18g§ 1%Peétt“1,e§% éﬁ\l)\ﬁ rﬁal nnus‘?crf ay aseA< \ptyqt fegecl%éfbg dken

t oget h@ft, sonkY SenSHUGASS can HE MG th GudtadEaypl ¥ ﬂ) MtH@tNWAS ancﬁsmptwsphat e on
the anti sense strand. This is consistent with the hy g‘gt hesi s t hat

nodi f i S8 dhsMufatioRs 8eaiile estonddeplytie cleayagamitehregrnentih PR #8) abyayspigduce
t \ | .
fhe schERiPATARY RISCmiBRRs fh GRS HalorFACARKELENARY s i) fit SEYRIS | 1

I catl ons
3" end have little effect on duplex siBRNA, on either strand in nost cases
(Amar zgui oui et al., 2003). WD 2009/123764PCT/ US2009/ 002125 St udi es

of backbone nodifications on si RNA dupl exes have reveal ed that up to siXx,
2'-O-nethyls per siRNA strand distributed between the 5° and 3' termni, or
two, 21-0-allyl nodifications at the 3 termini do not adversely affect
RNAI  (Amar zgui oui et al ., 2003) Increa5| ng the nunber of nodifications

Y b1



5 termni, reduce RNAI (Amarzguioui et al., 2003; Holen et al., 2003).
Conversely nore than two phosphorot hi oate nodifications are cytotoxic,

whi | e notwpnromo2sTeg Si gnificant increases in potency (Araragoecooozies al .,
2003). The advantage of backbone nodifications on si RNAs may only be
realized when the siRNAs are directly injected into animals, since the
backboigimesthf (RaalalPAsd Rice] 2010 ; Hdgenhalaf ; ioozeamﬂrz @t AD|2008). S$ndeLayzer et
al ., 2004; Soutschck et al., 102004) Her e t ake advant age of the
pr ot ecindenudledpicdeanees irc measised’ &ﬁorrbﬂ@édewifowaela@mwfsﬁwaﬁ@n daltts cl e

carrier e ' At hey can
bo. of riearPUay 0BG R o SRC M hiEhul RES R AT
tri ggenpdt @igl&ein thy asijitdieRISC siniiilés, idleibitirgrobehvage. C'Edkleﬁ toggklteg, thedel oni ¢

i pids or other carriers, or via gene expression of 21nmer sense and

anti s dRLBIsImphndat ghey I@S?‘E"IH&WV‘WQQRB&%“? Falargge e spredieseiogm; HiRRYstRNAS
(revi for the
SUooe e b e A R oot Ral REFa IR PUIPAT (The
ac c e s sdobiebpdngdiredR Nideargiethe abn-targeted hdméorapfaﬂlopnlnai end bf thediupleamlf thes isi RNA.

We and 20ot hers hav evel oped al ga 't i dentify. appropyi at e
Cormbi At POFSIGF. toarifar he e oo PR en B e ey el i n B ER e S
al gor i4gpAby, %g%b&fté}]t@&&%} Cltogg gelktisiy.e secondary structure predictions

and the duplex end stability of the siRNA. The latter is inportant in the
sdl0ecti on oWhilheiRdhs s@mgecfsdlf@mdﬂ-ﬁﬁml@s% s(urﬁfwemtcfvemest rrpose003; Schwar z

et al 2003; Toma et . al as, al.s e covetred that dsRNAs
that afEPSRYCH gir? r{ucgletﬁ)gd%%caé‘ e?)a‘{f'g(g ﬁlg' ufeﬁ}i@@ng%} lf‘gﬁ%f(ﬂpe enger\gf) cer can
be up KaQe %ngrbémm JIRNA sRRAtEIE plodaded2tommosdeRibeb € Kirtndd FaVAs ik€iBbySi ol as
et al., 2005). Thus, our preferred nmethod for identification of target

SI tes thadctyraARicerscandepipdR 198 dimascroteworans thanar? 1usr PEIViad XRESIME e et
d f t S NAs and

fest adumreel 5 < Bl o RER nARINELER" 08 At iim i)

aligor i dohghution, sleHoaghiheas lrezestigatcﬁphwmdyntmngemqsmt esDves sulsadiet.0oThelent i fy

t hree potenti al target sites within.the hu endot hel i al PAS dopmi.n
pr ot ei HOPoseRPNgIgs ‘ﬁgr?ép‘@lzﬁm@n H?QS%HPEW"I%ES i0gs Iqrigengrating pie %Sé}gﬂ@ﬁces

ver e syntiesi AGHaandideNEH dedEh 39%&?@&&6&%@%&%&%%1@%&@& fretiR@ofel |
extract prescreen assay as described by Davis et al. in US 2006/ 0263435 Al,
her ebyofithe siRpbk dtaewilbpe gedaated tom ﬂnellllserembistraec 9uplt?t RS- previ ously been

denonstrated that c ext.ract, bi i ghl: ed| c e of
i ntracel | ul ZfPEFRE E‘?Br("?ézg” aempryo dys ggﬁé‘f%a%d %7@ €3 ?ﬁér or at ed

hexoei ns'hBsptate (ﬁﬂ:f,)lnﬂ%ftl)t)mRIﬁAlsﬁfahd'sﬁ_' ESRhAS i hIC, 2Z)ﬂ)ll’®rlﬁy1®|h8n l:ed)ebeoh yat their 5
termni with 32P and incubated in HEK 293 cyt oplasm c extracts at room

t enper%mu}aeresurhewetqme\srveém HeLpexirarts (Schwetrslabx2Q0gaer st s¢lbs(CGhie RI SC
t | th
COMP NG ISR sl 0892 F BIAALAGE L BF B S Bl only W

7,427, ﬁ;@&ed@me ihmonmed: fipatoandf tRd aeisense strdadubdlisacs RNAdwhsleqesimee | S

incorporated. into a 27- | Obase dupl ex WBI ch is a ﬁubstrate for Dicer. A
f or matMpdificaien ofprhuthesenss SepadpPes gty bt ha RYA1 6HES- Y80, 88 mer of choi ce

i S<pr t on using
e N e W G R R A
has t hghosphdrplatenlgh ygenaseak v(zt'mwdcstsem‘etsdzan@bwnh a phosphatase (Chiu and Rana,
155-”2&%N§Ni'1NNNN NNNNNNNNNNNdeN3 NNNNNNNNN NN | NT IglNlt\lNNN NNNN- N
g hakAnpget 55%%85‘%%0%‘@8“5?}8?%@%”8 RSO pP et s i t

has begpisaatairhdethit 'ikaéonasfeﬁf w'itﬁcfﬁ)émy(}iﬂ%stshﬁa@n&ﬂﬁ@atmlé BEtHI hildedNRr hang,
and cl eaves 21 bases from 20t he 5 of the sense strand, and 21 bases
f r om tintererduih toyer hiarg thoarnjsaeseatrand i serohes 2awde forgpdomisiagtitisg t wo

|bonucle tides f.th S L d Gery.does not
cone |ﬂeT@5ﬁP}]5aF' ?}%gﬂgc%PﬁﬁonPVHeOﬁg KF"§PHﬁ%ﬂ8% @%Fﬂnggeneratlon
of onlghdihiee %n@éﬂ&f oh ALFeLSIRNA] @Héithed smndi ipracgpesed (AmakigBiouPat #nt  No.
7,427,605 presents representative results of an extract binding assay in
mhlch %X§ér|es of 21mers differing by a 25single base, are incubated with
the extracts. The binding affinity of the siRNAs is precisely correl ated
wi th the knockdown of the target. This assay has been repeated for over 20
different si RNAs, and the correl ati on-Bgerai ns. The human EPAS1 nRNA
sequence was run through the algorithmas described in Hcale et al., 2005.
The top several predicted siRNAs and targets were anal yzed for potential 30
conplenmentarity with other human sequences, watching for extended matches
at the 5 end of the antisense strand. Thc sequences that did not share
extended 5' honDIogy for other targets were tested at a concentration of 10

1 A I A o, .



WD 2009/ 123764PCT/ US2009/ 002125 reducti on of EPASL nRNA | evel s and/ or
anti-proliferative effect in A498 cells nay be used in subsequent in vivo
experi nenwe.2odde3wh the EPAS | inhibitors 5In certain eroodisomoins212s he
present invention provides nethods of inhibiting unwanted proliferation of
one or nore cells, for exanple, tunor or cancerous cells, or pathogen

cel I's. In cefibikofbAXOGhEROUHicatitgs dnYRNA aarplerd@\nadeﬁeveﬂp&mupfto kiRhi biting

or reducrng tunDr g%omkh and rnet hods of treath? an i ndivi dual sufferlng

from a2 wamecdhyls rereiRNAettrind slistpRuied betwaen tiesY and Ademynt 196 tW vy ~H-alld

patr e t | s g.,
raayo eI e A doior 306Gy BREG RPN it BoR LS00 et o

pr ovi dlesmramhg deksnifroser toff eradi figitiond Besjoad ilds painc e ablpidhodifioatorest thag'

rret astasis. In cgg%ar n enbodi nent t he resen i nventjon provi des net hods

for trEaRIhgeues ENAT APagmEut & af-r A3 etiahef YD e S On¥eresY Fiore fhyp
exanpl §q d?srh%@ﬁﬁbelfegﬁmssm Cablagtd) @% rﬁ%ﬁgﬁo?{(ﬁlar}%?én'lfféé'n@fdc)/eagés”ed at

t her apeut’i ¢ and prophylactic treattents of ani : fror e
15par tingukecy YAnJraumnrmu eaadd 2003)s Uidte adetitegtsof taickbmreapediﬁbmairisy)nesiméasi ve

anount _of the EPASI i ni stered to.the ani

pat i erfpsy onlybeTegizeg sty e FEABS 4% R Tl R Birpihes: Sncathy bRokbone
t her apgudificatidiRroBAL ?r)e ﬂéhuernveermhdaé ﬁmwu%t(my&r ef zhe nBDSWJuschtl eafirent i s
art-recogni zed and i Acl udes admi nistration to the host of one or norée of

t & sukij0dst Hersnpiosillitalrrsadvantage of depeetietiont feoragemn orcleasexaffordediby
20mani f estati on of L e unwant ed ndi tron r oth nwant ed
stat e SERRARauRo i T PR R AT AR i PR P AP P B S
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st abi | want ed condltlon or side effects thereof) 25As
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t dSa conpouRNAf kart be trrg@reﬁlteﬁnﬂlbslby gaithesammreAsrciehlva:redstddfeelsmmpgrcame of the

d| sorger or c ndition in.the treated siaggae rel atrve to an u%#rea ed
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sanpl e OAs described herein, tunmor or cancer includes a turmr i nsi de
an i ndimpogtani deterntinand rfombﬂ@lgrcaﬁtof sdtNA mediaied kudekdowd 15 thevdonrhanation of

partlcula nucl ei.c,.aci resent .inventiqgn u fuI for
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(i ncl uERNg dinleeHentrgtialc 2005) 0 O lgosidn fakes to aggowar targed SllQFFCOBdRE]s |

ki dneys GRREEbredl diYAL ofPAERLpIRIAASLARPE Bl SHEGK! Gl 15ARGELm o%ﬂppe@g' al or
ot her uterine cancer, ovari B Sancér I'cul'ar cancer, cer o

peni s,setaficenf ik anhiscngagiraral, inmaliSeT (Kfvotrdhwe atakf 2008, Sglaizirzlet sldd®@o3cancer,
esophageal or reatic.cancer. Additional 5exenplary forns of
cancer RFER %?0% ot Baadsy s discowstpy et 9?%@%&@?%9&%1@%%@ Fe not
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i nventdfBeadyncl ude cancers corrprr si ng EPAS1-expressing cells. In certain
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not express detectabl e | evel s of EPAS1, in 15contrast to expressi on of EPAS
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EPAS1 i nhibitors herein can be used alone, or can be adm nistered as part
of an overall treatnent reginmen including other therapeutics and/or other
traditional or non-traditional therapi®s. Further exanples of cancers that
can be treated using the EPASI inhibitor nucleic



20aci ds described herein include the follow ng: |eukem as, such as but not
limted to, acute | eukem a, acute |ynphocytic |eukem a, acute nyel ocytic

| eukem aswou@n23am4 nyel obl astic, pronyel ocytic, nyel ompoeaskeovon@hocytic,
and erythrol eukem a | eukem as and nyel odyspl asti ¢ syndrone; chronic

| eukem as, such as but not limted to, chronic rnyelocytic (granulocytic)

| eukeninahe €Il éxtiact prysupdCasbdyCas didlaetiadeby Davis ¥t 4leinlUS eob@o26843palycyt hem a
75vera; | ynphomas such as but not limted to Hodgkin's disease,
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cancer, papillary breast cancer, Paget's disease, and inflammtory breast
cancerhas g foHawinggrneral sharActgdstisst not linited to pheochronocyt ona and
adrenocortical carcinoma; thyroid cancer such as but not limted to
papillary or follicular thyroid cancer, nmedullary thyroid cancer and

anapl asti c t hyr of’tNNOENBIRVNNNODNNKBNNGYNBINNNE&INISddNAS but not limted to,

i nsul i noma, ¢ ri I tatin-secreting tunor,
and carcinoidﬁiﬁNh@ﬁgﬁNEg%ﬁﬁgﬁﬁgggﬁﬁ$¥ﬁ$ﬁﬁﬁ§N@&ﬁ?@8@ such as but limted to
Cushi ng's di sease, prolactin-secreting tunor, acronegaly, and di abetes

i nsi pius; eye cancers such as but not |imted to ocular nmel anoma such as
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ul cer atormetptedswple tife knioakdapr etidtiengygetdiThistassyyhas peendtpeajed falavgnant
25Iyngp§na ngﬁfargfqa, fibr.osarcama, and carcinosarcona; col on cancers;
rect al MHSFEEY BNAS it he SATERLUORIEHTEY but not linmited to hepatocel | ul ar
carci noma angk igRat PbA 85 R NA;seGddncd had 9@l theAHans algufithndas a8keABERICI NoMR;
chol angi ocarci nomas such as but not limted to pappillary, nodul ar, and

di f f usiéeal¢ eirpdy, é8icetle tonshvaal medickedaiRNAspnd fangrys warecwalyzed fammienti@é |
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nonser ni noma, enbryonal carcinoma, teratorna carcinom, chorjocarcinoma
(yol k-'$HE ¢stfdot p copreasiprpR ot h BN sT AR NAs giftibige the Mpstegen hcant
adenocar ci noma, | ei onyosarcona, and rhabdonyosarcoma; penal cancers; oral
cancers such - 36- WD 2009/ 123764PCT/ US2009/ 002125 as but not limted to
squanous cel |l carcinoma; basal cancers33salivary gland cancers such as but
not limted to adenocarci noma, nucoepi dennoi d carci noma, and adenoi dcystic
carci noma; pharynx cancers such as but not limted to squanous cell cancer,
and ven-ucous; skin cancers such as but not limted to, basal cel

carci noma, squanous cell carcinoma and 5nel anoma, superficial spreading
mel anoma, nodul ar nel anoma, |entigo nmalignant nel anoma, acral |entiginous
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151985, Medicine, 2d Ed., J.B. Lippincott Co., Philadel phia and Mirphy et
al., 1997, InfOnmed Decisions: The Conpl ete Book of Cancer D agnosis,

Tr eat mrentwoana/Rewaevery, Vi king Pengui n, Pengui n Books BcEBuA20090m25 United
States of America). In certain enbodi nents, the present invention provides
met hods of inhibiting unwanted proliferation of a normal cell (e.g., a

non- c alededtions fBPNIArmROK atkagéor anigrdl)feradiOEoffe@Xamaion cells may bausakl | may
be a cell required for hair growh, and unwanted hair growh rmay be treated
with anTEbIFHEH &8 PP SEBETHBSES n; the unwanted proliferation of a cell can
occur in normal hair growh, in trichosis, hypertrichosis, hirsutisrn, or
folliculitis including folliculitis decalvans, folliculitis ulerythenmatosa
reti cullse af, thk @PASH indlibitawl i ti s, and pseudofolliculitis. In a further

exanple, a normal cell nmay be an inmune cell that is invalved. 25in an
un_esirable“ﬁﬁﬂﬁﬂ@mﬁﬁgﬂB %fh%Hﬁﬁmﬁé?ﬁ?ﬂOﬁﬁﬁﬁ?ﬁﬁﬂﬂgﬁ?éﬁﬁgﬁ@gﬁ"gransplant
rej ectiRihnt&l frolifefatR SPHREBl floYe STROM R MhplednhWrHRlcas@idusals,ke @ normal T

cel |, and excessive activity or profiferation of T cells is responsible for
a nunisthagen delde doesrtan cotodimédnshe myeadomprovica betlesls e inhikitisg oart hriti s

(includiing rheumatoid arthrjtis .juvenile rheumatoid arthritis

bst eodPuine [EOTRa BBt hedsSar dotlifR ey Tl DeGuf Fbgg birker. These
encephab@BEinvbive adBHTV@sh R i eididusl patitst SNdeectiVe Bmoehitidasat apirs,
aut oi nmune thyroiditis, dermatitis (including atopic dermatitis and

edPendfDAS] tdnbiers (4.%) SIRPLs) padessTibg] ahpven'1s cajaid eobedintngh fhepraieskase,
apht ho [ fd L Unet i Vi fis.,. ' RYAR A I
o aber Lo MR v BeogERER AR Heldug SEIAL AR HEFE heaislin | o gi
ast hnmegertalit anfte@lisehtxts preséif inventiby ipheriddsaaethodsor eeatiier danaer resigiant tbi S,
proctitis, drug eruptions, |eprosy reversal reactions, erythema nodosum
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t HiSo myscty¢udgpén ihamabp @ahy chervdrmétheds, Welgarmpautisalty effiedtioramosntsgf thbEBAISE acti ve
hepati. L@, gtevegsflohn on _syndrone, idiopathic sprue, |ichen planus,

G avesNEitQERs adwypgied 4Q the angpplor imgny paliett. o hosi's, uveitis posterior,
interstitiathd 1RE “frbRimSiiScludsrdpiBitie SnBRS thdld 2086 BeattRHBS THe term _
transplantation (including transplantation using allogeneic or xenogeneic

t i ssuePyorvtastiaor BempeHie r oetmenins prtaneednized, anf indpdesadmipstaaiioattode  or t he
trans | O 0 r 10tissues. ai - atopic allergy,
and TH%%F%gégﬁgfﬁéﬁg?ﬁﬁﬁﬁgggt%gW%ghﬁgé'zﬁﬁﬁ%#gﬁg#%%%ﬁgﬁ&wg%h%C%ln certain
erpoodi meritsStadibn bl he@ivipesl doadeion, (e @ @iehsedi@hdiudmanedacditélof thBihbstt or s of
EPAS1 can be adm ni stered together (sinultaneouslye or at different tines

( sequemal (Rep thegeatmeniisinsophylgstis (1- eroit @refegiide hosy zaqnst deeloping thgt i ¢

nucl ei i : i P : ~ i nce with
he. e s AR O o o Ay ect
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t he sug%eci.inhibito n%@leic a i%ﬁ%n%¥ be_adm ni stered in.conbination with
ot her 'CBAVENDS YREINtEh PGSt cts thgig0P): pat hogen agents, or ot her

t harapeut i cA RRIJARENES: BeFBELRAINMO FrERRMtITRMis Rl elUrR¥aMkibARefefs tHAVant ed cel
proliferation. 20For exanple, such nmethods can be used in prophylactic
cancercoprpuad thabnn astatsted! isamplst radanesethe peauranen e bthamisbondsr as tergigomfit er

sur ger and.as an adj.uvant of ofher conventional, cancer therapy. The

o1 eserhe IREnSTBR  EU R e Pt Rt LR O BE st e e G ancer

t her apieeérity@f@ne o£ MO GHtARY of frRdiisdri&bridagdi@ipy relpied ©ithe tipdated

i mrunot her apy, and surgery) can be enhanced through the use of a subject
nucl ei®ngel ginddent . Wien using a 25conbi nation therapy conprising an EPAS

| iyl bi tor el B arhde AN ADRLNEI cfRErABEHL £1.ARGhsiaS HEMIIIGLARPUL | ©
agents may be adm ni Stere separa}é1y or conjointly. I'n certaln

enbodi tomot Senageathionatti@or éllafrapinedtronyn pmviol Mg naolePAT hgdnmofhhé¢ presenucl ei ¢
acid and anot her therapeutic agent that are fornul ated together or

admi ni'8YE108 asUsEydPatrentmgonpr e BRg 2 catrar wEgeM Rl alPEs o %vshWﬁtfhm
COMPOYRLSH I BYSePES theSBIM: fnRiHBAY FhcRie! bl'ﬂecf)tp Il@lsﬂlhﬁecfi@t, lg%'s{a'lee nc&bﬁﬁx@der )
conpounds have been used as pharnmaceutical agents 1 n chenotherapy to shrink
solid tunors, prevent netastases and fB4ther grow h, or decrease the nunber
of malignant cells in | eukem c or bone marrow nalignanci es. Although
chenot her apy has been



effective in treating various types of malignancies, many anti-neopl astic
conpounds i nduce undesirable side effects. It has been shown that when two
or nore dvbhesensicsr eat mnents are conbi ned, the treat mrenPsTOBY00000K 25
synergistically and allow reduction of dosage of each of the treatnents,

t hereby reducing the detrinental side effects exerted by each conpound at
5hi ghegandash@ganden (iathding ditheAsiags celndd nogirsingl]l @8l dahadr),abbor @htactory to a
treatment may respond to a combination therapy of two or nore different

t r eat ngARGY, cancer, hvwwﬁrnbré?fé FRRIsErEPatA Féncsgéﬁfigmﬁwl PRl RNt ed

cycr s s Dl cae s I Rin GBI TR ORI R QR

TGF- | 3Be uAiivh, EPD)laddeir 2ande6-cvbyiifagedlCavEsGor fOS2atid ERced RRdItionkK | HK2
AVF/ GP1, E GLUT!, GAP LD A el et-derive ro ct or B,
ppéslﬁeﬂnﬂﬁ%formsoof CR{ESE W % %e%mhq IECEE Oﬁ h‘\gb‘?qex ut are not

met al |10R1& ), BaAREr 0Bk eREA rJSP‘éx']n@gthcrﬁhsl,cleS Yo a¥RkartdaF, QUAEE: ok hel MEHCHtQRnOf
angi ogenesis and its activation or anaerobic netabolism it is believed

t hat tdaecectfi |tIWEa5taihamrycglarEPA®llcaman chbcangem theraidtcaneer f mardthgroot drancer,

ti- tivit these d 5A EPASL i nhi bi t
ay. b UGG FHRet s e PORY I Rhodiert SRR e RoPHer Sbla T RGBT o W ol er

ef fi cagdsted with the%mgﬁﬁmmlt&ﬁbf mg%%sénttlh@éntﬁﬁ){ncbﬁ‘dé@%%ﬂs @oﬁnbﬂsﬁagbl ect

conbi nation therapy with EPAS | inhibitor(s) include, nmerely to illustrate:
antionodiadeehas expdessingresie r Sl furthea sxeroplatycforms pheangemukieh cmée trpated Mitharni de,

bl eonyci ere bus eC|tab| atin,
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cycl opdedis phacarden suehehbodimaas, tneyh@imbbﬂ@on ekamaxrobazelnbeof tHasirh "OEHE itype

daunor ubi ci n, di enestrol, dlethglstllbestrol docet axel , doxor ubi cin,

epi r ubAsdhficansst sellgingy, nas sk pigsuEP AR at %’tedﬁld&‘—’nt%féabl%%%@ﬁlaﬁ@ infth¢ itafet i m
fl udar u m de,
et 1aante. nbbHl R LSaR Send) b A Skbresd SHBTE R B A L T e,
i nieet | Ndolmfrastnd ex;ﬁressdxm ofl EP AB1 écaenal ¢aronahe calls, Tr}&tpresz:ni ®yelktemcovor i n,

| euprolide, .|lev i ne, nmechl oret r nedr o terone
e gos SOHSTRED ] O LT GBS0 PEn e SR s HoPF ERER e PG L

m t ot 21} ofantd%?a'mttFé%ﬂ%ent%éMIe%%Qﬁdm@%ﬂfé@'ﬂ?e?é&utl@bcéﬁdﬁ‘&tdtlﬁt‘% tra@%@ﬁJnlapJnat In,
paclitaxel, parnidronate, pentostatin, pli canyein, porfirner, procar ba2| ne,

ral ti troexteailitional theramgs, st reptozocin, suramn, t amoxi f en, 30t enozol omi de,

t eni posi de, -t est gst er.ane, t hi gguani n t ne di chl ori de,
topot ecan. TR ESUTRETS, chPrRIR LGB s b B e (AP RS TSR he. ana
viJoor E}ichisrt&scrlbed herelh @&fudRnhé fEIRWIRE: 18g@Miiss, BBoh d%&)u@ﬁbtelgﬁftédlﬁﬂ atite t hei r
mechani sm of action into |br exanple, follow ng groups

ant i - nSelsasR; Aty lamphoedisdevkeapjancyte myepcis | Sy anBISEdlaste- WO

2009/ R r QU peci t abi ne,
gencti ﬁ%gﬁﬁé gfydébJ ﬁ%ﬁ%@?ﬁg 5 %nJC ?nanga ‘?&%“%EW{SF Eeiérgl‘l?lits glg]%nl sts and
reIatedyﬂn@m$kﬁ0¢swﬂMQmeanmeuﬂmmenmmhmmguabunmnlmmHMGSIdﬁomcanwkﬁwnc
chl or odeoxyade 05|ne cladrl i ne roli ferat antimtotjc agents
i ncl udergY éﬁulﬁnaéufd?%mguﬂﬂp%%cm M&m rigy gl Mmaag?lw%hemla
VipRCr i add; 'T?m pREHaVIRRRE bR MR imitdoo HIdeRIF EdiddlisS MdRLIPS Sukh6 Risdssel axane

(pacl it axe docetaxel ), vincristin, vinblastin, nocodazole, epofhilones
and nawveltipleyeyelepias pybdoiivg hbblnmnﬂh@ s(mcédnrprgsndl@))le m@odlanmmsnge@g)em S

(actinonycin nt hr bl .eony: busul f an, canpt ot heci n,

Car bogt e P eReSRar Ao EPuraEs HF Ry ST arg ey Fieutl
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hexanet hyl mel am neoxal 1 pl atin, iphospham de, nel phal an, 10merchl or et ham ne,

m t omyaitndetepiogd Aigndirancebenigs suensslonphgammenpashy: henyeliaiy dispase; bone

DAt o L ETLAR S St VSt RBPRIBNOLATLAS, B0chalapast de (VP
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bl eonmyci ns, plicanycin (mthranycin) and mtonycin; enzynmes (L-asparagi nase

whi ch Spedasi, @amweaﬁé@rﬁa@m wdlstigsug SH5PHAS: ﬁé&a?ﬂwebklw&*e@émcgmﬁm ch do

not h v { t f pl at el et

agent ?Ylﬁggr#:?oﬁ{r?%l I(e)%'as‘t Ia\ﬁ/’@?ﬁ%ﬂ@ﬁ}ﬁ{yﬁ%n%&% h)?I C@rﬁg)q ﬁﬁb‘gi’)sl%séﬁ%g{sa ni t rogen

nmust ards (mechl or et ham ne, cycl ophosphaii de and anal ogs, nel phal an,

chl oranbucil), ethyl enimnes and rnethyl nel am nes (hexanet hyl nel am' ne and

t hi otepa), al kyl sul fonates-busul fan, nitrosoureas (cannustine (BCNU) and

anal ogs, streptozocin), trazenes - dacarbazi ni ne 20(DTI Q) ;

antiproliferative/antimtotic antinetabolites such as folic acid anal ogs

(et hot r exat e) pI at| ‘num coor di nation corrpl exes (CI spl at| n, car bopl at| n)

e . o o



25t hronbin); fibrinolytic agents (such as tissue plasm nogen activator,

st rept oki nase and uroki nase), aspirin, COX-2 inhibitors, dipyridanole,

ticl opi diwe,2o@apisdogr el , abci xi mab; antim gratory agenesy/ispiiosencet ory
agents (brevel din); inmmunosuppressives (cyclosporine, tacrolinms (FK-506),
sirolimus (rapanycin), azathioprine, nycophenolate nofetil); antiangi ogenic
c oo uasi 1 dnitofma 4fh@bd @eydsatoeina) sy af sarebmaf mainatmiordsuch obst ot dissitddar
30endot hel ial growth factor (VEG) inhibitors, fibroblast growth factor
(FGF) Pngiana gpeocyspnadreingienygligins epsedwpomeghgofendresiioanag pongliadi ot ensi n

recept O [ Y J .S i I q tides;
it 1 Dodimel P e bbb, Ul ol Sme A DS ol AR 2t on
i nduc episeddytomtd, poieoblastoiid] grimahy raindysphdbmppbreastreamse inchidilg buatrmot
(daxor ubi c(% n (aclrianyci r]), Vg 2ﬁg§01237.64PCT/ US 00%/ 002125 amsaﬁri ne,
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| dar ublehdd carldet, BAEBSRR be&dsicahldr, AR AFBEQXAMNEAN Bapi AR Yr&48Banckf, iPARLECAN) |
CO{LI lc(gzéag_rm gs (cortégﬁge@dexangqgaégn;&bhyd%ocgr ;[)lzx;tﬁr:n?mﬂtt _ I
met hy ¢, orfésmmpa sasi ean@nchdpereh cawkeoneh;as go 1 or signa
transdycti.on ki nase inhibitors; m'tochon%i al, dysfunction 5in ucers and
caspasteRERPPRERPEE A0 AdrRIp PO SRS, OFR S TCR AT R oL DS Yy used
i ndi vighpaldry oWfdl et thORI cdnddy, Bicd@Nary@hyrold &RBE andtin@MaM dthydedidrcenal
anti-cancer agents. Many conbinatoria t%er api es have been devel oped in
priifor Rancreafineange sughissduhent liniaditedinsiinomss gastiiserag shirggenoma vapRing.i on t o
s e T s T R et e
t he exiphésiotPushing hdisesk) mbﬁbtiﬁéwawmm&,fh&tonﬁéghﬂy,iabdl'ﬂeab%@s iy ag;ed
cellular proliferation that are targets of conventional chenotherapy. Such
t ar get &Y/C&ARCCTHBICE|A5 bubnetlimjigdrtgrosulag MelinRreaR e psirisgRepams. gbeidal ecept or s,
R R
advant sigeauss Gllerar@énoad,| adgnaandneal,i and nidadveng pubar byncat Siwhangqeaonwent i onal
anti-cancer .agents to exert greater %ff ct.at lower dosage.  ln ép[eferred
enbodi TRERECIHMY: (R 1008 AHCNOFIEHIA Pagal §°lL FATEoPMPe SR (RAEASCSor  an
ant i cafls@ke;R8RMal @inceARICRat bR linAitlito CRNISRbuLESNSciMBIRR duged in
conbi nation with an EPAS1 inhibitor (e.g., nucleic acid construct) is at
| east Blehotacinene; utbrane enecrEDBM dsdiut nhielianed tacendometrigy emtcinanorand(uterne  t han
o B 95 5ot SR b A o R BE
argoi - canoelgead sl Junbie Andisieshalntumortdsfistazgedl cahddis arthERASndtnimidd el (e. g.,
nucl eic acid construct) is at least 5- fold greater than the Tl for the
ant |h - CL?;HE@PHSE%E? e@g?ﬁﬁflnagtanjdecﬂpzdeim@ ﬁar%rtom Wemgﬁmm%ﬁara@eﬁ;gb_ t
wi t ho [ itor
nucl ei c ea{;:gﬁas des%drrlaﬂléﬁhhsgig ern ’%aegﬁﬁ)e@%gggm ﬁ?gﬁg’rn%%mlch sg% )i hation with
ot her daneclhpaudli @llageninemai stomadh oapcefsoucle xabilne liarited to,iadéh@iarmhony,
agents, inmunosuppr.essi ve. agents, .and/or _antj.-infective agents (such as for
exanpl fé‘,“gao{ﬁ‘tgi(ﬁ?]_c)fgg‘ ) WS alreer%ﬂ%/scweagm& Aiffrysy sesﬁ?ﬂwn%@ﬂg& ).
e e b A el R A
tri annlimlcmiv@_ys sdeb(aﬂb@thmbnégeds@lje@wbntar cmhbnwrma,d lapatobllastorrraco_’rt i sol)
o OB St P R e LB oL OB Bk o =
§>e< arm: I?‘lppma%q Rb&@ae an&?ﬁ?ﬁbﬂl@hg ?@1&}-%@!;13 hon:j—@t‘{l;é!l @émm{;igr&dzéreg,amgnﬁu? a

ora rapanycin, anti nocyt e gl obulin, daclizumab, an
wcoprf;shma%?@%/@pmgpiﬁzﬁeu@ém YE7009 002 B g eadt ¢rcipQak lapé pmpl et
LS9 B 0 Bl ESHRRN PR B UL PLLISA 061 Begn il oxameler
ey e i Y e e M i e
S in, _ in, in, ¢ in), yclines (e.g.,
chl or REY PR hPHECargRyTa( Yadkyes fwier). arer g sxirsiciuche) bumet dighitededs: (e. g.
ol | oyt astindf 18 BEl o & o P el AR R i fsghuch
f I uor oqui nol bnes (e.g., ciprofl 6xéé:i n, 3d evof | oxaci n, and noxi f | oxaé:i n),
pol ypeptides (e.g., polym xins), rifanpin, nupirocin, cycloserine,
am nocyclitol (e.g., spectinonycin), glycopeptides (e.g., vanconycin), and
oxazol idinones (e.g., linezolid). Exenplary antiviral 10agents include, for
exanpl e, vidarabine, acyclovir, gancyclovir, valganciclovir, nucleoside-
anal og reverse transcriptase inhibitors (e.g., ZAT, ddl, ddC, DAT, 3TQC),
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and m conazole), triazole antifungals (e.g., fluconazole and itraconazole),
flucytosine, griseofulvin, and terbinafine. In other aspects, the
EPAS1 i nhwbi2b@ri2emeel ei ¢ aci ds descri bed herein may al soprbe/umdimonioatered in
conmbi nation with other agents that inhibit H Fl cc, such as, for exanple,
the 20 conpounds descri bed by Khodadoust and Sharma (US 2006/ 0135443A1).
Such  compENGdEit@Yoah68mOss dislatrothdha;tvagal RRAts;isaliv by bRind cdfced hleds her ei n,
or in further conbination with anti-cancer agents descri bed above. In other
enboditApilimitebtodsaeqrcigpe yuenepidsragidfaEcipinh Gid adenaiddyshs t i ng

angi Oggagbgﬁ{}] ea;g)lﬂgr,ﬂgfggf?&?s Qlcnlds ® L&Qin?i‘t‘&ft thﬁgpﬁf;t&%' c%ﬁsc%ﬁéﬁ?{]agqgi’ %ﬁ:@é&ses - AS

descr r angl ogenesi s- associ at e eases 1 nc are not
i m t eftit @ncasguadosies nst kiajied de bhsat a¢it edrcinomal stpiamous tal caziaomaandsol i d
tunors, bl ood born tunors such as | eukem as, and tunor netastases; benign

t uror STelrRM e RapTEiaherTaRtin S RsknoRR ot Y M GRRdSReURYISNBRIREENoMa,

{ I aCTORRR terfidfhoRl AEMNoh IR 0MMSrs Julh hBTERTMiQISOLAGY &IPNAD &8 ! mmune
and non-1 nmmune inflammation; thronic articular rheumati sm and psori asis;
ocul arcasrminog @apitia8Oredalsedasgindoa, chrangihebe déimabedl] carciedinappabhytoma,

retinopathy of prematurity, ul ar degeneration, corneal graft rejection
neov aglan et SYReTERRT e RPREAEPBRGEIRY 042l SUROSTrenabP ey iS ARt
Syndr Q[iBrer) "MAGA Gdbr; BNAHICOEMREs SuctPALEIH QoNERAVRS €3 AlsitfeHal &M carcinoma, |

t el anui ectasi a; henophiliac joints; angiofibroina;, and wound granul ati on
arn® wognampesadellingncargddengeasomagiaacargiopsaaginga. M@ddition, cancers include

2009/ 123764PCT/ US2009/ 002125 scl er.oder ma yogeni ¢ .granul oma, cororany
ol | ar PN o PEHACT Y S OB AR G e SR i RN RS

ar t hr ishéssthefibmb €dyine vioay AsMbh@bblaabnaNepifheRgltddf@Som¥,agsidd @YeneFioma,
hemat opoi esis. It is understood that nethods and conpositions of the

di scl dsenrchogenic garsgopsie fweat fetandsuraaama gekaspoung) prshetieiapsaj papeihatdent
cancers, ( i t term. " i [ Szl
cancer A iSHIPER) parffort 38Ehddfl: s (F o U B HRALRERORR S s ISRRACEN,
naévasiogh avliediaineodd Ed., U1 Lippincott CsSBRiladelphia addMueptiyedt al. erdgodVnyents! of
such t hods, ?ne or nore Q%fleic cid the%apeutic aéﬁg}s can. be

adni nildtvet; ThoGermiie Perhel C4HSh Lde8ppsisr Ieiragnts o¥§regiking
(sequenhbaihl YangulBIOARAGISIA O MU GaREbHARGIAPEUL I C agents can be
adm ni stered wth another type of conpounds for treating cancer or for

i nhi bi ti ng largitogendsidsnents, the pRegnt mlientjom pravivkes magtthwds adfinltibiéingonbi nat or y
theraQ% a%ginigirgtiog of the B%cleic acid therapeutic a ents.oflihe

i nvent iSRRG HECERPCA A LT TRAT S (e AR EHRPRHY Y P B 55AiE K &t er ed
angd/ orFdr Re#Rplk! £hormAd BEIN ik batd &N eduitddcfonhist Ficﬁvta,cdxﬂ driven et goagent s
may be 15 nmade in a single dose, or in multiple doses. In sone instances,
admi nimay kg ireptedoyvith genethed deseribed ereine epawantedpyelifesation of giesb see@cayr | east
sever i 0. i ;L Ry, h: 2140 :04h i nst ances,
s ny o R @it it PG REARLN 0 Ris, RESER, oL R kR i REhe "0t TS
adm nifsllicalitiodecalvahd) doltieaNenileomisdmdtbearrapyulata Odddid doBicolitishdnd ni st rat i on and
Compositions.. ... In certain enbodinents, the invention provides
corrpoﬁsf"i‘cl?:ﬁl%“‘@(‘iﬁbﬁfilgiarftl”B‘?fé’xéP’p}ﬁaF‘é‘o <ellimay b Foimmppesed tgétds rerodyed. 1 n
coist aiiR R RO IBRL Him G GRMROSHEH A05n hSiRRAhIRSFM S CRnspBHl taRkignf or
therapeutic uses in a patient. In cértalin enbodi nents, the conpositions are
cosnetete, Insui dxaniplary embodismant,i acnarsebcdlinmay baninoehaldl cell, hudancessime

al ternat.ive 25enppbodi ne , .1he co itions are n- phar macepti cal and
on- cOGTRYY B DIEURGIAN 311 EHls KT POTanE CO G MRS oA CEOEMaET Comfees

phar rraﬁ@uaihgadia{beiestlha[qitasbsnmyst ﬁﬁclﬁcﬂﬁ%i«ne@%aﬁ@glahaﬁag,xu@d@.meewaimzﬁ@idg- , by
the Food and Drug Administration) to be used in a human or ani mal .

Met hodsthfigg, agtopnilenisagnd peorEPaSIthiitik), biudteple sclpipspagndephdlamyelitife nucl ei ¢
aci,ds may.be. based on those nmethods known in the art. (see, e.g., Akluar et
BP0 TR A e D e IR SRS Mob D8 bl Bt BB, At sense
A i gonurl eiid sepithieramnait indecz@tatodkidravatitid)dP&uiriaSid] §jogan'seSyndtome, PCT
Publication No. WO 94/02595). These protocols can be utilized, nodified, or
i mpr oe@hR'disease. dpbithaps cenfiriyis rqopRINCyvilinykenafe sl enciivits; G dIdeibetesci ds can

he.ant T E RS B SorcVsBbh STk A FRcdBt8r oB80: Ral BT e o,

encapsul ation in |iposones, by iontoplgresis, or by incorporation into

ot her vehicles, such as hydrogels, cyclodextrins, biodegradable
nanocapsul es, and bi oadhesi ve m crospheres. Alternatively, the nucleic

aci d/ vehicle conmbination is locally delivered by direct injection or by use
of an infusion punp. O her routes of delivery include, but are not 5limted
to, oral (tablet or pill form) and/or intrathecal delivery (Cold,

-—rn oA AN



1158, 1997). O her approaches include the use of various transport and
carrier systens, for exanple through the use of conjugates and

bi odegr admbl2eogbyaers. I n certain enbodi nents, a subj eetTERABY/0DNILSF bi t Or
and the vehicle are conbined and fornulated in the final dosage form before
adm nistration. In alternative enbodi nents, the subject EPAS | inhibitor
and t hgythOvaloked, eclaqroeeﬁﬁmagmisypfo@ﬁﬂylmgan a6k, (dpadsytrbeitsalirédctibgs, conbi ned
at the tlne of administration, For exanple he subject EPASL i nhi bitor and
t he veemytbﬁ@amgow lepensua, PyioemaRateeitis a ez enveshaomyeliis ey kit or

k I h h
Gos r appestpilerta hable e e REME) FlGR Bl SR IRE PRl Yoo P,

del i vefedrind hgs Sarpmaﬁahﬁerﬁﬁnpaetrmamlsamna belopeqhaftatcenwo@d@emra a kit,
separate 15cartr|dges in a nmedicine deljvery ﬁ (see U.S. Patent hb
5, 542, pedyphond 'étb%\ MagEeneEETan Y e matosisohy aRic et S mtlas s%"?‘ieﬁg‘éo PR . In

certal QBF P t

suprangpgcu ar gowﬁf é@% ? h$@%€?‘Qg%ﬁ%Pgﬁg%rgﬁﬁ?géfé rti fggmgf
nanopamfrh«mhseavass o;}efsténrm ynteretitiad |l ers ﬁlzﬁ@sm,sgdfth&rsmsmosttd]&atercms of
"“rnicroparticles” 'nanoparticl es” | ude. m cros gheres or ZOHanospheres

(uni fdr%sglawép%smclﬁﬁeﬂaea AHaton isiRgA ETHEI 08 SCPIRDPIRG SHELIEN AR an
outer | A¥efarRiw QQills)bm?l'Ea)nonamjerQ%BEﬁl%tﬁﬁorpfor mertegubaﬁtaﬁbﬁleeany organ ofl N€
invention contenplates uses of polyners that are preferably biodegradable
Wi lDhi rtisshe atlengeespeqth adlatopieallptgyc ind Eicel seomhsmhaickRABLKemdskintleor i s desired
or relatlx ¥ soon thereafter, generally in the range of one year, nore
typlcéV Bw nont hs, even nore 25typically a few days to a few weeks.

Bi odegr adatth@rtﬁlﬂrblﬂtﬁ)fdﬂﬁex{tQoﬁ!h‘éhﬁéth@dsh’(e‘ﬁék UheQr nidte nlitleicaRal inhBi@rs dthat i s,
di ssoci ation of the polyners formng the nlcropartlcles/nanopartlcles

and/ orERAST pran holdpminisicrehiogsidley simuliiriequd whorot differai tanesdsegueniadldhange in
pH fr rrie ti pH at
Phe. <11 <QimpR bl e RRIPRS o SpnBICuRAE RLAL SF E8nbAalilR PULTS
as si n th&eof; ans BéfusB@lryzﬂ:cyﬂfaﬁ&(f}/wﬁﬁltlﬁtsmethbyls dd:sfcf‘ll;lsd h)dftemf an ion 30 such as
calciumout of the mcroparticle, as in the case of§p1cro particles or
nanopart i cllésceTt%‘Pr?é‘?P"SV“FrB?ntEe B‘B’d%ﬁtl’fﬁ] bitoruglergarads fibhinysntigntaite, and by
eNZY Mk L] Rltern @ dlf (OGRS Futfiit RS o d UemBOLY FRARRGERIGS and
proteins. |In sonme cases |1 near release my be nost

2009/ k23 W6dPCh/MIB20M0 87 GORERoNas eftitbancal afemisg hnm-rpatbxt)geT ageatspaf stber el ease or

"bul k I " d ffect : R tati

synt hebPERLE PP ettt R PSBET o egr By PpRIEs! SETHEF Bhoh B
paby (I Rtk Emprel siich rR@hYdsHav BRluséd AChEph ARG CQRBNHTBYchitibRSr&@Rintion of

pol yanhydri des, pol yesters such 5as polyorthoesters, polyam des,

pol ycmabm:a@eerenp@awmsamwsaft@u @wgary, pisl grearadieveat opetheimygnteameal

pol y( e(;[aplé{efr?he? n%lloy'ﬁ?l Br‘esep ?ll}@(eﬁgl gmgégj tﬂgt)the Pﬂleé‘[ f‘l@%lO?Q \Fe%F]SHi]t hal ate),

pol y unds’ such as po yV|ny

pol yvi daW:erQlSér@;ﬁlss (P! shemvyherhygy, Irﬂﬁ@t;orﬂ@bﬁa}by l]yiom’thé@by,dﬁﬂﬂﬁmotherapy, and
ponV|nyIacetate and poly vinyl chloride, polystyrene, gply5|loxanes

pol yretiEeesy) caibgienbaneae threvgihtiepist of asphisctinyeleircidagsat-y hehaing a
C&@Et %gt@fu;ﬁ'{oﬁ)therﬁg)é X((lﬁgt e%l QFE o\ rl%ﬁlbﬁésp 1?1&%13 %QH hgﬁétP@ICtBWagEﬁ c

poly(is y(hexyl nmet hacryl ate pol y(1 sodecyl

met haczgyhtaslﬁ:)] thmbg&(ticaagemls mm/tltmmylhﬂ;teead sqpefayc(lpbenmhmmrd'yhdwcheam e),

pol y(net hyl acryl ate), i .S | ~acr (|s but acryl ate),
poIy(d%?@%@ﬂ?ﬁséPPVW&FeTtL%éW§ﬂ H%ﬁﬁ%eﬁﬁhgég%bﬂfg ﬂgm ‘%%F §celluloses
i ncl Udfin'agleﬁm%ﬁpeﬁﬁéla nP Bt aMﬁﬁ%M%KMéetﬁ&ldrldh%ﬁ&ere‘aezﬂ |sb';5a?§t@ et hers,

cel lul ose esters, hitro cellul oses, nethyl cellul ose, ethyl ceIIquse
hydroﬂ?pndpy¢m$ellulose hydr oxy- propyl met hyl cel | ul ose, hydroxybutyl

met.hyl cel | u ose tate eIIquse at e

Dot at e buthrdieiriet el el ahEo it nar et BarBul iR ny ot ose.

cel | uldcasgiet. rm@setcatrfpsouﬁcmua@e et @sa ﬁ%ﬁ]@ﬁﬁc@u@&m gt al dhempeydutbi C
acid), poly(valeric acid), and poly(|actide-co-caprol actone). 20Nat ural

pol yneshaink selidienass girenene metgtaseshand fyghsrsesewHnor deee@Sﬁélmuim@c'dﬁxt ran and
cel | u'nqgle 131(1:t0c1, l”%gl Pehl\al%bcuomb%ngntganow %ralthq1le cphlAlfh% Elq Qlli %ll(nﬁ(‘:l d%ﬁhys tﬁ%ﬂ ot her
prolamn dro rotelns 1 nd=m Xt ur

used hereln chenlcal derlvatlves therepf refer to substltutlons addi ti ons
of chem cal groups, for exanple, alkyl, alkylene, hydroxylations,

oxi dations, and other nodifications routinely nade by those skilled in the
art. 25Bi oadhesi ve pol yners include bioerodi bl e hydrogel s descri bed by H.
S. Sawhney, C. P. Pathak and J. A Hubell in Mcronol ecul es 26:581-587,
1993 polyhyaluronlc aC|ds caseln gel atin, glutin polyanhydrldcs
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WO 2009/ 123764PCT/ U82009/ 002125 The phrases "parenteral

adm ni stration” and "adm ni stered parenterally" as used herein neans nodes
of adm niwonradyasreet her than enteral and topical adm ni gCratse@oousual |y by
nj ection, and includes, without limtation, intravenous, intranuscular,

intraarterial, intrat hecal intracapsular, intraorbital, intracardiac,
i nt r adeforaive ini uaéatmge»rahbomg@bs oﬁmalngtahaleheﬁdny dnsivioplagtie cstposidd dnduce ul ar ,
intraartjcul ar, subcapsul ar, subarachnoid, intraspinal, intrastenal

i nj ect ¥issiEgble Fide G%fﬁ% Itélﬁabf*m%hgwwa%tu%heartwerqramors&rﬁffﬁ%tttfeatm%s f€ncl udi ng
ntrahﬁﬂﬂ; I

"system c lh rhlﬂ?]Hl tg%trn]gtg [Pt(S) W&%rr? H&Ej}g?g 2{s‘ll{%htﬁ lg%%gﬁti/o,npf d-BQ% pherggrreélc

adm nithe mammmﬁ theeneby' xadlnmmg ﬁteefemingﬁall yodeeefédlctsyexeetsd byeabﬂmnmqundnan t he
adm ni st][; on of a éOc.o ound, F or ot her gat erial other than directly
i nfo tHEE &8ss HeophaL s @pessemplguatgIes that afe reHAFtaRLIOHECATREM AN s syst em
and, tRYSHNdItS a%HQib%fnoBQhéf%ﬁ@ﬂwosdprﬁM dofedi8it thdakRem OCESSES, for exanpl e,
subcut anieous adm ni strati on. In certain enbodi nents, t he subj ect

nucl ei ¢ acidetqie cgemotIRMpew(m@enuon@ caala‘tiutewzryﬁiaUprcgmiandneoﬁE%Sbl,s) of the

d with h 1 bl
e R e s R SRR T e Al e
conpongpf [6fF-BPRNAFIBPE UL Faly ARl MIGAL, AGK-B9NRDM tﬁm)IGFEhEGaQEGt;S may be
fornulated for admnistration in any convenient way for use in human or

veltler i VBOGY, Weli2c LAE, LREE 1 HKd, HentdviF/&llL ENQlefd.lahd GARPHc P, such as

"ol castlra 8§y B PR RTERIT AR, MCLATR, R A ng agent s.

20pr es@itvat i@k A& IGRbicthdselaBy preastind &M PevipsIaR®ukh itd iddieti&®BPOSI ti ons.
Fornmul ati ons of the subject nucleic acids include those suitable for

syst endngiogenesas amblrtSaa)ctwah@taof anagysibecametapelisantieis dielieveddhaflthe agityaten of

| ntr avaeh Bl AUBOLALIBNLR o NS AN ARLATS TG SPRKENIRN | Y be present ed
in un| osage orm % re ared i known in the
arits of Apdoadingisy EPAISe 1ﬂlﬁﬁbuﬂﬁ(s)0ﬁa)alﬁé usee ih ﬁ@hsﬁhb&m withi cehiaid afedethenipbutie d
25with a carrier material -to produce a single dosage formw | vary
depencﬁ&’?@tstfﬁbﬁe?'ﬁéeﬁﬁéfy being treated, the particular node of

adm ni stration. The amount of active ingredient which can be conbined with
a carrier nitasmaegutical apeaigiba naayshawficd inldesyeictorambinationdberepaMith be t hat
anmount 0 in
ebodi Bens £ SRR PO RRe Rrb AERARGHH e ShlsBne, MAEBHIE

30i nclascleragma*m bt dicohingde, b}epeayafn bhesrepe btsutfaal candthdcnf, eapdoitabiagent and
a can-ier and, optiaonall ope .or npre accessor ngredi ents. In general,

t 1 f oﬁaﬁliﬂpé%%ﬁwﬁn%éh aphvel cigpiatingclpdrifing ctogdiprate, cgfchieing. nel y di vi ded
solid r uct

20001 193 P BP0 e LN, SRR, et A P i ot o may
be i n dibeesfrok, riiedﬁylsidpsanﬂOéslocctasﬂedcssor\uhltxhseplMhhe,t@;radhokestmu%ms,l ng a
flavored basis, us all¥ sucro%gdan : @.%a ?ﬁ traﬁacanth powder s,

gr anul @80°% » temesiatie, figh g TdagainsndigReqTHs 4ereyiasor  non- aqueous

I qui diludXiyniStefsheflhrahii¥@ B cRibina R stelt, Poberklif] gdr&@u}eal @BsubRin, @S an
elixir or syrup, or as pastllles (u5|n an inert 5base, such as gelatin and
glz\ﬁcerlif%farmdesmmﬁb 1laﬁﬁeléz@amna)ecalmdmpteagn neftrzeladaiisevorandeupndide; ke, each
gggtn?l lg{slyglﬁglgt{omu 1161'\ %ep (?ijoxaﬂ?l%%e P?Oé%ﬁgggﬁgroﬂg q%gée%trglc Im% d?lﬂ?arnapel‘u e
adm nllﬁéﬂ’ca;btbﬁul’hr(d}aﬂﬁhld eﬁethcﬁt&é)da&i ﬁntolﬂl)lcirﬁ mldm@eeﬁtoxmmﬁr syjutghatkyl es, and
the like), one or nore nucleic acid therapeutlc agents of the present

10i nve“rﬂCPWOH?aVC‘tB%Ot}ﬁex‘éPélektth‘ Bfai el rgmadrgAdle nRge thapllsﬂl%%pt abl e

car | iRl ot MINGLIAHEBhadlGol6L0M RIRANALR0AY! oF any of the
foll owm ‘er$ or extéenders, 'such as starches, l'actdse, sucrose,
gIat@costemon?ﬂnmncﬂeoItemmuﬂeorcsmstermectla@gldnm(eZt)ndmepujercmpcemahclasxida‘,or exanpl e,
car boxynet hyl cel | ul ose, i nat es, elatln pol yvi.n yrrol i done, sucrose,
and/ or Oa%taanatmf(tsﬁww?m@ef'a Pevinblisie QYGRS esmdew%/ aaﬁge'm@bmti ng agents,
such as agaf;_gahii- clé&élh%M%ﬁ%@%@@L@me@Qiﬁhar %ecﬁﬁﬁénﬁ%@a&t(ﬁﬂrlﬁrb @ ginic
acid, certain silicates, "and sodi um carbonate; (5) solution retarding
agentgmasmmhfdbmpagaﬁdmm,mﬂﬁww&bsbmphnmﬂamnmeg@nabodsqsmucmdascmu@@enary
anmoni um conpounds; (7) wetting agents39such as, for exanple, cetyl alcohol
and gl ycerol nonostearate; (8) absorbents, such as kaolin and bentonite
clay; (9) lubricants, such a talc, calciumstearate, nagnesium stearate,

solid pol yethyl ene glycols, sodiumlauryl 20sulfate, and m xtures thereof;
and (10) coloring agents. In the case of capsules, tablets and



pills, the phannaceutical al conpositions nmay al so conprise buffering
agents. Solid conpositions of a simlar type may al so be enpl oyed as
fillers iwood%12ared hard-filled gelatin capsul es using guthusecooiopilent s as

| actose or mi |k sugars, as well as high nol ecul ar wei ght pol yet hyl ene
glycols and the Iike. 25Liquid dosage forns for oral adm nistration include
phar meGefilidre@htiy, fRkaafind Pt eEifaisd, @Bf citdbifd ARTAHLEING) andiudineARslogs,

suspensi ons, syrups,_ and elixirs. I'n addition to the active ingredient, the
| i qui dfolpssarfasdnarinandslatebimhiiiters (esreapionuras: hiegyamopl REntpstginiandtthe art,
such a her : Syt i1z ul si.fiars, such
s ot ron 1B ED BB (oI TRMAD) SuyBR Bl Fh N BRI SR T ML Bl ™ 2
al cohoprodiignzich abeiraatkaloifs Ofyblasime 3AglyLiak, anl, dndrelbyieynaiogbtybale, oils (in
particul ar, cottonseed, groundnut, corn, genii, olive, castor, and sesane
oi 1) , digupiosty Bich ag gxpas (RclRgely doeatashol InCHg Ny ¥iASERE1GPY¥SIS and fatty

acid e - I : 1 : - Beshdas, | : i nts, the
oral e aRCRRLhAL, B s YR GEB08 s Ehbe el e

adj uvafattsnenydin,assagite, aghegediss, @ouhgeihybusgl fam daspsplercdh, rgrbegkting,

sweet ening, . flavoring, colqring, perfumng, and preservative agents.
Susper @ gABbUFH Clplay @ﬁ??ﬁgfot*ﬂ%na@?ai RS T A ‘&Sgtﬁéﬂdi ng
agent sy albida, Gheiy, AkfsnéB oM @ahMkeo RGO SHhoRMayRAY ehdiyhfae sorbitol
and sorbitan esters, 5mcrocrystalline cellufose, alum num netahydroxide,
belfx onintrshloaghammgamitamycing mgtas amtdne, vitrdsorrgd, pregaxdigrlwefmycin, Met hods and
conpositiops.of the ipvention can be adm nistered topically, either to skin
or o REBBE st A AR SR e BT o B SR 8 RS o fer o
t he grgfehasHa@ppaytiiNhétndndycidl D) efduns@bicve doxb@bismeatieshyeidh, | idpusldid,er at i on
| ocalized to skin or 10nucosa] nenbranes with the | owest chance of inducing
si de efmtigeexslinghanitaxpnieenc, blgomychsi pliramygin @ithrasyciphdldugdomyeingr nore of
the w | . - iV, ski cor neum
penet raey R Uakpsbls 2O MR AL e GhORE LY RpAR A g BepShds Tl

N-1set hwhicR-dpyibt bdviedhd€apadityret dynklas ik aldidewn dipreidinyd) f anipbaeldeageptsopy! ene

gl ycol, netgyl_or isopropyL al cohol , digethyl sulfoxigf, aBd azone.

Addi t i BWRrolgraHY ¥antyiats kYIRS B HRICH 48 AltEos ke S PIREF BRI B
COS”EHQQQE%XS %ﬁﬁﬂgéﬂﬂé%m&E§ﬁﬂ9§ﬁ§aRﬂmhﬂ%%ﬁuéb?aﬁ@%ﬁmﬁﬂ@%ﬁﬁb oils, dyes,
fragrances, preservatives, stabilizers, and surface active agents.

Ker at ohythybnelgemes (lsnemethylmélomendandwhiotepa), hék yhstl foratesdiusolfioe i ncl uded.

Exanpl es are salicylijc i nd, sul f ur. sage.fornms for the .topical or

Er anBrRa e et G B B tesPRo Rl e erg e iPRanER pastes,
Cr@ansDTI0Y] fiprol Ferafve/a@l b Nsntinkaidlies, suai s folldak@nglogihe subj ect
nucl ei c acids may be m xed under sterile conditions with a pharmaceutically
accept @bitieotecxpte);erlatinamicadrdinatery conpleresiatsplagg, cappdpiaing, pregarpamp®| | ant s

whi ch equj . L 0f ) e may contain,
in add@ %)ﬁ’%{ %a’ QH@E%%E%%&%%@I&%&(% g%:’ishé) npﬁgﬁéescﬁ?%qgngégﬁ 'B?Qﬁeﬁg?ge}uch as ani nal
and vegsioaltt goadrelin, ®idadutamvixteg filutpimi dd) hhd Sronsdtase Ghibibitsrageaandlb, cel | ul ose
derivatives, 25pol yet hyl ene gl ycols, silicones, bentonites, silicic acid,
tal c aH@SH4ee) pxItigRag Nty heparidsyptgtigpgparin salts pylfapisnBiviosifays can

cont ai . L . _ L Lo p o ,

ey pi o R e B o e R R B e, cal o um
si | i catrekinagmchspolny &GXHe ipohders, dipyridamelay tdomflinehdspdsgiel tahoigasab; Spr ays
can additi.onally contai.n 30customar\P/ Qrﬁgﬁllants, such.as .

chi or oMY BBHRTY P8RUT- BBHEC A VA i (P VEIIEU LS PERASHRP RS AY S SXUOWET P& uch as
but aneiagd ik Qﬂ@%@, sirolimuE @aPith§¢ihPRgatiidptabl Bydpheddhiahadtb@ny, ate al so
provi ded, and such [brnul ati ons can be used for” pul nonary delivery, which
can bearlgoegghiczetpoondsh@ N b reanistesysind rgrowthsipetoe imhehitorsg@asculagD

oultor APy LM 8" PRer L6 CRALr ek Soug rANar ey e pher o AR powder

i nhal egmddrR] SlowtIERRIR(BGF) delibivat) afYi6lcatih rédeptor bl ti; ditrivlkde doabrspe
adapted for delivery of the subject EPAS1 inhigitqr‘and/or active agent are
descr i Bédsange oliganuelgaigsseantihodics phpewrunNbs; cel cyslg, ialgBitons agd diffgantiatgy PCT
appl i cati on 13485, 5, W98/ 10796: W00/, 27359; ; \ - ¥ 060412.
AR T B e Dy G R R S SO R

i nhi bitor and/or active agent are desc4pbed in U S. Patent Nos. 6,294, 153;
6, 344, 194; 6,071,497, U. S. Patent Application Publication No. 2004/ 0063654,
and PCT applications W02/ 066078; WO02/053190; W01/ 60420; WO0O0/ 66206.
10Pressuri zed netered dose inhalers (pMDls) are the nost commonly used

i nhal er



wor | dwi de. The aerosol is created when a valve is opened (usually by
pressing down on the propellant canister), allowing |iquid propellant to
spray outwofo@/eamwisster. Typically, a drug or therapeutipcTitsS20000ARMed in
smal | particles (usually a few mcrons in dianeter) suspended in the |iquid
propel lant, but in sonme fornulations the drug or therapeutic may be

di ssol aahctine, YamphghétinRRUAGIbicin] Aectodpeid, @Rtposida pepimbisn, ledpodiidg, as t he
aerosol | eaves the device, resulting in small drug or therapeutic particles
that aidarubimmdpoteeand S Ti- hhtagd myignxaatpye, heradeqan, SeCHNDFYIERRFaWs but are
not i r SIr . y..@l SO be used,
for ex(gbrr%ﬁg?é"(ta Sp%lrgét%%ogg ’e}gt%h%a%%g;?uag’gg é?lkg)re Q}E)%%ﬁto Pg%(\?\a&?}hﬁg’l\ﬁ@s O her

sol venprenieoloeXc grvehtfactomyigral sanddaceompkioysdinhibitory) Mbehorshiah dgsumdtioanol |
ascorbjﬁ aci d, sodi um netabi sul fate,, glycerin, 20chl orobutanol, and

cety| pPHREALARCHISBISE det vatpre rehsppRUn AHIRRSt her i ncl ude add-on devi ces such
as, for exa { 3 i I BNS.
The third Lyne aPRATEH decrohil Qo AL P! EPACTRMPRATOLRIS e
aer osotomiznatguak itly addipovad entj-cawsetr agenesl Matyhéambih&odevtherapignhave baeni s

i nhal ed. The, therapeuti r drug i.s .manufactured in wder,. f orm as snal
powder eﬁ’ﬁ@?@f%@“(rﬁﬁgﬂﬁffﬁ% g‘étv{)%ﬁill'm‘gzgﬁ? HRosg ‘Sgg ﬁb?‘é%),olné‘ggwoﬂit%r oneters, in
di anet glentldhalRi cdRbBagehReHdradontf thO QIARE Widtiod GanHldeest WntdduRECind ar ger
sugar particles (e.g., lactose nmonohydrate), that are typically 50-100

m Ik onatiserseiRANAI Rivét er othfheolb/nm*@ca'séd tawhddythaekpresaecekthe sellHar

| act ose/ dr ug aggl oner at i nprove entrainment..of . the dru rticle pon
a2 Tt RO ST Bl e WP S EPUBER I o B Ve PPH RO
powder clidafiferapipSuch b@ltadre Oferel '@ iPOYERE, drwll keks, gRowthtfactot iecRast i t uent
30particles with the aid of turbul ence and/ or nechani cal devices such as
scr eencllgpyclegreanpiony Bipidias 88nsshiPiAD &cterar on seenal Hgpidyaiemkiaasesnpact |

rel easing the small, individual drug powder particles into the air to be

i nhal ed i nt'bhe methodngf thTpeessnigarenpmntmay bsadyastageeis dvgr existermieanbination | ef t

behind,in the device and/qr in the mout h-throat.

2000, 13578 e PG s Howaah Ear T ALt 886 aroffor cffves i e hoates an
aer 0soln pefepes enbodinGdnst thé p@san iinRABEN] the bfftairve dd8e HEDRF r aBAANOSI ti on
can be a conposition conprising aerosolized EPAS | inhibitor or a
conposTHFHRESHIO8IbHptIRR ofpETangeh paftDIYhem ugediip crmbHatign Wath angBl A4St or
aerosgihhﬁ)%t Lo nTJ'b‘FeigE@@Jcohé?mc?'iE af 1e5’§%>5-1‘r§gd fe¢ wh®§%§OWOP&@hﬂ%h% Wi th
an additiona active agent, dnd the conbination fornilation I's sultable
f or aeagesvdlpzatiicgnhanAtht eamatbgent by agdnieew ERAS1hé BRABI timrib@wr)l Gonvadsly, tlenal
active,agent. may b rmul at ed separ at el such.th they. will be conbined
s R TR e e o G RS AR S et

Phar maggatf iealin 6QAPRalH NG af WD Bhfthior RAL SRbQERIacRAFHh BN Rlal RAstNRY
conprise one or nore nucleic acid agents in conbination with one or nore
phar melo&ligicatal than dleec Ebfoabhecantioeaneer 4geni regineen dong)li€odikanohe sonaagrnd s
SO|Uti£%§B\9%%PfB%hﬁn§ %Mil%g§ions or emul sions, or sterile powders which
may beg?ecoﬂg%ﬁ e |%ko sterile injectable solutions or dispersions just
prior to usk,cewdincdmbtRlymengttaé BPASHiiakibiaNiscleibuéitiedsscribas h@einash@bs,

sol utes which render the fornulation isotonic with the blood of the

i dendéinipistares] wrrombina 98 PuHYPHE BErapRytikeg vy neling omsampledndf suitabl e
aqueou nac [ e
e i S A S

pol yol sxatpl angdlsiogt yamarohl, appl/ apitidumezay byrapdbundspity &t Enengnaryghgicol , and t he
like),. gnd suﬁtgble.nix ures thereofh.veget%Ple oils, such as olive oil,
and i nPEENARAY GFERindues e Sample §iesaidak (Ryeh 45 Egresampleopifisel ui dity can be
Mai Nt aj1 AGGeroh O &IATRE EnelYIphdiRidae, BhmeARIdRIdEBh R HRb S, such as lecithin,
by the maintenance of the required particle size in the case of

di ¥perddospenticostbrone, aheé flugwcoftisgi) aud haotstenvidal anti-inflaifinesey cowgsdsidhi asns  may

al so contain adjuvants, such as, preservatives, wetting agents, .emul sifying
agent SORRGERIEBPRPIE, hyRRTS: B BUSRErBR Forr iy SeiT SR BP w oF S5t Sani s s
nmay benenasrehe i réditddns] HAtRdpr R (1IAURnRLREEH AT Bhnd@RdnaRrt | f ungal
agents, for exanple, paraben, chlorobutanol, phenol sorbic acid, and the

| i ke. Neorphyrapdigycibeingidninesyleaslpoulimdpdaanzdi O Ionins Ajentycophgonlags
sugars, sodiumchloride, and the like-4nto the conpositions. In addition,
prol onged absorption of the injectabl e phannaceuticalal form may be brought
about by the inclusion of agents which del ay absorption, such as al um num
nonostearate and gelatin. Injectable depot fom s are nade by form ng

m croencapsul e matrices of one or nore 30 nucleic acid agents in

bi odegr adabl e pol yners such as pol yl acti de-pol ygl ycol i de. Dependi ng on the



5one or nore suitable nonirritating excipients or carriers conprising, for
exanpl e, cocoa butter, polyethylene glycol, a suppository wax or a

sal i cyl atwo 2aevdi2sdsisch is solid at roomtenperature, but pcirqsteloab2ibody
tenperature and, therefore, wll nelt in the rectumor vaginal cavity and
rel ease the active conmpound. In certain enbodi ments, the nucleic acids of
the i nabRil (Cdeept) b ta@f Rinh@l (MHd 2R EKB06 ) EXempRitp hiesistidsi is@lbilly, faccept abl e
agent that allows for the effective distribution of the nucleic acids in

t he FW@W&@, Svl&@rﬂlig@fﬁ-&o@tlf@Uamm,efo?fi@aciﬂwefliog%i@sg-r@weamndml,§p.eta- g
Non- | i .t i ) ~aut i cal - :
PG phuitineds £ BRI Liep RGPS, FRERAL ey (AT SRRl n RIS e 1 5

Pl ur onieonrR8n) guithipcioi Netedadyalnes (egf, chlobdtetidyghing, Pkgtewracyddins, dndssues,

bi odegradabl e pol yners, such as poly (DL-1actide-cqoglycolide) m crospheres
15P0r dNYEYRIiRel masrluies (418 FYENYMAFNe AZITERINEHD AN RIAERYSN; DF et al .,
Cell T : o - Al : ed; art ey as those
made ol;rf%go ylgg% (fr%’yéﬁ‘gg‘@?’ﬁ"i’% g:% 2’ t’\ﬁ\)ﬁladc n%:gga‘gfﬁ@er grahg?agcéz?%%fsm’t he bl ood
brai n fharoqenolands (ean ciproBoxavaydewdloxaph adod mealarnicsms pélPpemides (e.g.,

Neur ops chophgr. col Biol Ps chilatr% 23:941- ?4% 1999%0.6. | n ot her

enmbodi RINSdJy AP, QRURIIS T QXY QT CE NG AT OBYCTHR e 8n SPEOTHGE M i on can be
90expr MadshE B | Gehdon{diDMuSHERLY REin6n & I RS0 BxemplZ@ntidRE!

Wi nt r‘g;zcg%é%ci egc§’229:3 511191985; I\Z/bGalr.rI;/ a(n Li.ndquc?st.),(enlg’% o?gnl\llatl. Acad.
Sdi0.  UBAn8In@ed:, farggempRe ardambins, agycloviRigancychil, valgeadclodei nuci@aide-

88:10591:5, 1991: Kashani - Sabet et t Dev. 2:3-15, 1992;
b opul oG redgrse gt SGpAR iRl Gl 2Aa QILAGCIREL 0 B pcids (P70
65: 553tvése kARLiiplbdmhdiRrale. g., FVGpinbiaddiaviieny, protase HhdIBH EQ802- 6, 1992;
Chen et al., 25Nucleic Acids Res. 20:4581-9, 1992; Sarver et al., Science
247: 122quingvis ritenar, indieiivs opl faew]), ribpisinesmanadige rreantadige, 7ol8nza, 1995:  Good
et al. PY.q & 9 Sk I: i ze that
any nnggﬁg%é%lgg&?a%ndbéteﬁeﬁ?%sg%%imi) l-r%Rg% hfﬁ}é%atl fig%gelﬁlé&grf%rréx taﬁg)%éppr opriate
DNA/ Ryl e taatifunghle (agt, amiphyteaitinsand mystadhgimidacold aindhinlalbdkaogmandled by

their release fromthe pripary trangcript by an enzymati¢ nucleic acid

( Dr apetddpicgpazopsgsyirs %36§t3§3§8é8§?‘g-a Heastiolepalt lté%coa%/zg?ﬂpﬁﬂcww/ 02595;

Qi kavwgisebfudlin, anW&ib§lginfci ds Synp. Ser. 27:15-6, 1992; Taira et al.,

Nucl eit Acids Res. 19:5125-30, 1991; Ventura et al., Nucleic Acids Res.

21: 3249- 55, In 0993 as@etthier BP A8 1 athibitar nuBled acidShienerii@hepd8 5ty al@he al | of

t hese references are.hereby incorporated.in their totalities by reference
hor o TGRS HSPAy D SO0G S st LD S 0T BoTs sk Bercle e 1 ¢
t 9ot he.otBuRiLdAdes6dd BPRhYadBLESHR Sthrfd (US %W0w3ggésmtcon%u%§59' 280,
2000; Peterson et al.,” Cent. Nerv. Syst. Dis. 485-508, 2000; Peel and

Kl ei n,mdy albiebe osadi withviitenaRisS Dihhitg®rd escribaDicreidagi indbehertcoaibinat@anvetiTher .
7:759-37 3...2000; agd Hg)r(rll inger et al., Methods Mdl. Med. 35:287-312, 2000.
AAV- TR PBE FEFRG EFYTOFY AbRY i ¢ acid to cell's of the 5nervous systemis
further desgritie@nihodiiagts,tthe glesatt discldsre JravidesNDethod 80 Bhbiting In

anot her aspect of the invention, RNA nolecules of the present Invention are
pr ef eragiogeesspy wslgaethpdoeh treating @pgipeenssistasbacdated disedsgy. Ax dpgsribedhereis e et
aI2'5’ Tzlngﬁo %n%}sg ss&ggﬁ@l dg%%s%rstn%qudenbgt %oplrltho\fgﬁég&%ie R LERQMDI nant
vect or s are pre?era y pllasmds or viral vectors. Bozy?ne expressi ng
viral osecdroinsludarg, be exampie; saicadinuas ddocnbord Qbdrssoth hd leukendias,and tumor

adeno- associ ated_ virus, retrovirus, adenovirus, or alphavirus, Preferably,
the r dBYABAIFEMEMAIBI0ES, dampBmploheraaaay, AgPUsHE NRYEMES ey ifuomas

del | varLfomss dRIGIHARH: AARVBMANANBREShSY didrddl Afh £erhfuncAhligbpat i vel v,
viral vectors ca used that provide r transient expression of nucleic
aci ds.infsuote wahowsoahrdec pepe bt ediuynadm andgtsengdls; asulaeeessgayc Once
eg&res ed, the nuclgig.scid bindsltq t he HaéﬁEt mRNA. Deliyer%ﬁﬁf nucl ei c
155ci d'ERpPe L ieRY B figP L CgHP Aty detiapathy ] Preraduyly: PREPAT drkssragpn,

i ntrangscddl lafiaediios heabdseMar PMu@iNa RESSIERARI BhrobRstaarB8bsisabdi&-wepbant ed
fromthe pafient fol lowed by réintroduction into the patient, or by any

ot her Sswdrmnd; mayocastidl dnglogenestso plagne noatastul omzatinn ptetangi cda@siar kemephies  cel |
(for a r?view/fge Coutire eg,al. (TIG éZ;Slgrl 3995}11L9a%£$1%§%%8t’ t he

pr esen? ThIBHP IR E APE MY g5 iilptig) Spd SUGH MU Uit FEIUBHEFH PRYTES S 0nucl ei ¢
aci d sequence encoding at | east one of4the nucleic acids of the instant
invention. The nucleic acid sequence is operably linked in a manner which
all ows expression of the nucleic acid of the invention. For exanple, the
present invention features an expression vector conprising: a) a
transcription initiation region (e.g., eukaryotic pol I, 11 or II
initiation region); b) a transcription term nation region (e.g., eukaryotic



25 region); c) a nucleic acid sequence encoding at |east one of the nucleic
acid catalysts of the instant invention; and wherein said sequence is

oper abl y wonke@di2Bw4sai d initiation region and said ter nmpgatusesvonegedn, in a
manner whi ch all ows expression and/or delivery of said nucleic acid. The
vector can optionally include an open reading frame (ORF) for a protein
oper abdclerbdarivagp ywgehiogrinudortle, @eorahe cdlatauldgiscientibéinteagtopeaesis)cotieay t he
nuclei¢c acid catalyst of the 30invention;. and/or an intrcm (intervening
sequerft@sgyes, rubeosis, athgitis ¢ HpRetic RSEURNTRIFIZAY Ne fragflFRS WSEYPEEStiBanded nucl ei c
aci ds, &Alﬁoﬂmisﬁtrands can be expressed separately and then hybridize in a
cel |. 1éuc separ ate expression may be through separate expression
constructs bis triieoctghl thatsmethbéds andpecasmisaions ofi gterdisiosure &2 also ugdul for

2009/ 123764PCT/ US2009/ 002125 Alternatively, the t st.rands can be

expr e SEAHINE AL AREPECTETRJERRRIR! CETers (mEish A nuseEIRAD? R RNA y be
expr esgadidseilstiBlependent calRIAFHERIS a Rhndel Buf@Hf Wh&E tIRLEsN|tAE bR ON

sel ected, the EPASIL inhibitors of the present i'nvention, which may be used
in a sadovadshkrizgtanaingble fummontisawdd/ or t he phar maceutical 5conpositions of the

resent invention, are.fornulated int har maceuti cal |y accept abl e dosage
Porme such DeualeimBur gheish inpRodn 8P LOROBH S ia DR ERLAC B2
Act ual ca@seaihihieterdds tapktHeh BialthncdusIpPseslidefiéend tinédgeqiieaniamoeu i cal
conpositions of this invention may be varied so as to obtain an anount of
t HE acadditeon, paeleigiasit thenapeuticagentssan g adminigenst avith anetheg dgieradgommerageut i c
respon far ticular. i ent osition, and 10node of
admi ni@?Frgﬁfn(%ﬁc,aﬂgm&t%gﬁlt%hgﬁﬁg ?e@?%?%?%?t he patient. The sel ected
dosage | evebDepdndingdep@iadatupoof the cambaiayorgthdrast admininekivdiofiched hmelact i vity

of the particular EPASL jnhibitor of the present inventi %n enpl oyed, the
rout e ¥1d HGFPRIEG EeNISoH the Wentioremay badamtHiugt muliedhe oFethepy 19P€1B% cr et i on

of the, Panktsid a{d/&qga@yﬁ% Q@dﬁ%&%ﬂbﬁ%ﬁﬁm ngbl%ic%ﬁ@aqie i 5@%5&5%%@%&
ot her drugs, conpounds and/or materials used 15in conbination wth the
parst i cuhde inEPASI e idodw, bi tnomulkkippd dosesl, Int Jomeagstan@exadnveisghtion ciothdinticlers,

general .health and pri.or nedica i stor f, the.pati.ent bein reat ed, and
ke rasid BRtanguly Sugblin coRhE e Bhrere gave Bridt 1o ey Siu sl RS,

vet er i PRld Abth@NnstBadt | MnflRkBAITOMNE LRBGh BKIRS GhiRBiatdheb&bfLaitdt iR @eent of

t he pharmaceutical conposition required. For exanple, the physician or

vet er i thapfimmigtiiod of wt eonvenrtinnabthetapyhe EPAS1 i nhi bitors of the invention
enpl oyed in the pharmaceutical conposition at |levels |ower than that
required in order to achieve the desired therapeutic effect and gradually
i mor eadethbds Gosagénistrhiibn bhd Caspésdods fect is achieved. In general, a

suitable daily dose of an EPAS1 inhibitor of the invention will be that
amount of t WeCCHBMpBRbAIIMARES. the itveatipRRoyides SRBPRT HRRS ORPIISHERE AT PRCTS
thera §€;i@fi; n 161 ERSGH] i [tBnk ¥redepend upon
i S T e T R R A
i nt r acgraebacenenily swtabkrfor techpsutic uteame o pstictns dscdrain empadiments, tiel | r ange
from about 0. 0001 to about. 1l?0 ng per Kil ogram of body, wei 8hﬁﬂa er da\y.
|1 destRPSITioRe A SRETGSUHARIF O CRSSBE UEHidn 28 PV CRPBUAR: Huy Gt ve
adry Ni GhsRAeAS, hWeompbig6ns dr@Hbn-phhSaceStical Bfd ARH-EostitiicdeasaAY MBI St er ed
separately at appropriate intervals 30t hroughout the day, optionally, in
uni t dbéarace betisen a cosmetiptrndranptanmaesaiticslas that tieilaties refuiteh ecqulatent
invention also inclu et er{ nary, conposi ti.ons, e..q.,. pharnaceut,. cal
or epar PTOAL e PR TR R SRERETH DB RE v H i BT Tiec™ e g
for the tremfeat forfdelivo@sd MekE POLS IdDRRSIOLS idpdriTalisrs, R ilicleiCh@gSmayhe VO
2009/ 123764PCT/ US2009/ 002125 patient receiving this treatnment is any aninal
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cellulose acetate butyrate, cellulose acetate phthalate, carboxylethyl cellulose, cellullose
triacetate, and cellulose sulphate sodium salt, poly(butic acid), poly(valeric acid), and
poly(lactide-co-caprolactone).

20 Natural polymers include alginate and other polysaccharides including dextran and
cellulose, collagen, albumin and other hydrophilic proteins, zein and other prolamines and
hydrophobic proteins, copolymers and mixtures thereof. As used herein, chemical derivatives
thereof refer to substitutions, additions of chemical groups, for example, alkyl, alkylene,
hydroxylations, oxidations, and other modifications routinely made by those skilled in the art.

25 Bioadhesive polymers include bioerodible hydrogels described by H. S. Sawhney, C.
P. Pathak and J. A. Hubell in Macromolecules 26:581-587, 1993 polyhyaluronic acids,
casein, gelatin, glutin, polyanhydrides, polyacrylic acid, alginate, chitosan, and polyacrylates.

For a comprehensive review on drug delivery strategies, see Ho et al., Curr. Opin.
Mol. Ther. 1:336-343, 1999 and Jain, Drug Delivery Systems: Technologies and Commercial

30  Opportunities, Decision Resources, 1998 and Groothuis et al., J. NewroVirol. 3:387-400,
1997. More detailed descriptions of nucleic acid delivery and administration are provided in
Sullivan et al., supra, Draper et al., PCT W093/23569, Beigelman et al., PCT Publication No.
W099/05094, and Klimuk et al., PCT Publication No. W099/04819.
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i ntegrin vascular endothelial cells 1CAM1 aLb2 integrin. .
herein means modes of administration other than enteral and topical administration, usually
by injection, and includes, without limitation, intravenous, intramuscular, intraarterial,
intrathecal, intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal,

5  subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, intrasternal

injection and infusion, and intrahepatic arterial administration (including intrahepatic

injection and intrahepatic infusion).

23 <L 3% <<

The phrases “systemic administration,” “administered systemically,” “peripheral
administration,” and “administered peripherally” as used herein mean the administration of a

10 compound, drug or other material other than directly into the central nervous system, such
that it enters the patient’s system and, thus, is subject to metabolism and other like processes,
for example, subcutaneous administration.

In certain embodiments, the subject nucleic acids (e.g., RNA1 constructs, and
enzymatic nucleic acids) of the present invention are formulated with a pharmaceutically-

15  acceptable carrier. Such therapeutic agents can be administered alone or as a component of a
pharmaceutical formulation (composition). The agents may be formulated for administration
in any convenient way for use in human or veterinary medicine. Wetting agents, emulsifiers
and lubricants, such as sodium lauryl sulfate and magnesium stearate, as well as coloring
agents, release agents, coating agents, sweetening, flavoring and perfuming agents,

20  preservatives and antioxidants can also be present in the compositions.

Formulations of the subject nucleic acids include those suitable for systemic, local,
oral, nasal, topical, parenteral, rectal, and/or intravaginal administration. The formulations
may conveniently be presented in unit dosage form and may be prepared by any methods
well known in the art of pharmacy. The amount of active ingredient which can be combined

25  with a carrier material to produce a single dosage form will vary depending upon the host
being treated, the particular mode of administration. The amount of active ingredient which
can be combined with a carrier material to produce a single dosage form will generally be
that amount of the compound which produces a therapeutic effect.

In certain embodiments, methods of preparing these formulations or compositions

30 include combining another type of therapeutic or anti-infection agent and a carrier and,
optionally, one or more accessory ingredients. In general, the formulations can be prepared
with a liquid carrier, or a finely divided solid carrier, or both, and then, if necessary, shaping

the product.
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15  calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium

carbonate; (5) solution retarding agents, such as paraffin; (6) absorption accelerators, such as
quaternary ammonium compounds; (7) wetting agents, such as, for example, cetyl alcohol
and glycerol monostearate; (8) absorbents, such as kaolin and bentonite clay; (9) lubricants,
such a talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl

20  sulfate, and mixtures thereof; and (10) coloring agents. In the case of capsules, tablets and
pills, the pharmaceuticalal compositions may also comprise buffering agents. Solid
compositions of a similar type may also be employed as fillers in soft and hard-filled gelatin
capsules using such excipients as lactose or milk sugars, as well as high molecular weight
polyethylene glycols and the like.

25 Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups, and elixirs. In addition to the
active ingredient, the liquid dosage forms may contain inert diluents commonly used in the
art, such as water or other solvents, solubilizing agents and emulsifiers, such as ethyl alcohol,
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene

30  glycol, 1,3-butylene glycol, otls (in particular, cottonseed, groundnut, corn, germ, olive,
castor, and sesame oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols and fatty acid

esters of sorbitan, and mixtures thereof. Besides inert diluents, the oral compositions can also
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25a| pha/ hypoxi a-i nduci bl e factor 1 bet@ heterodi mer protein binds to the
hypoxi ¢ response



el enment, which contains the core recognition sequence 5 -TACGIG 3' and is
found in the cis-regulatory regions of hypoxia-regul ated genes (Ema et al.,
Proc. Natwo 20e9/d376$ci . U. S. A. 94:4273-4278, 1997; Hogenestlusetoomb212s J.
Biol. Chem 272:8581-8593, 1997). Binding of the heteroclinmer to the HRE

i nduces gene expression. Upon return to nom oxic conditions, 30EPAS1

pr ot ei Exansplésgli phlaymategtiedl ddvicHy ﬁﬁ?@nmﬁmﬁty adliverBinohde Met26 dok2ibBalek998) .

The m togen-activated protein_kinase la pathway is critical Il [) EPAS |
act i vaMBE) andinaydsh tdrless doils)- s%’é‘?i‘i‘ﬁli’ Vﬁrryweiewswv/r\a@éatt%w Ghrectly

STt L e R SR s e L S S P

i nhi biinhpfor deesplaoit). SpPewenNOEBAS.‘ﬁ 3ﬂ30§;8|56ﬂ3%haanddrCT appiscatiomns WO&121 3BPK

Phe pryRRHrBBaR VG ASh! WediuRlons; Sihunbbodtye ubemerash EvelhPiopr Ty o) ™ °
125: 187,204 AU0clGBA5 2 EEP RS  inindalcr SANE 274 33E0089TD,5.1999)

The Src Tamly kinase pathway is also inplicated i n regulation of 5EPASL. A
speci fRateritNvish6,294,10F; & Fet, Side 649V, OFS. Pateat Aspladatibn SubEcativs No.

(hr o D658, SE PRI B ianr ke BOR s, W OIS 153 BOFRA5 A, oMl

mai nt eyaeReRbeoxygen honeostasis, in addition to being required in

physi ol ogi cal devel opnent, is also required in tunor growth. Tunor cells
exifer i ence Mygoxived motseeckdnse ithabes (Wﬁés)laa@ the lmﬁ@ﬁwntommwgﬁ ighpderaber r ant

D1 VERAGlac] 9L obidTR'S cREARUG NI DOBLATARH R Sl ] EordPo g fReCr

cel I's,"¥hey “Survrve as 'a“re da 4 al | ow

t hem tp}oparaht/@msnera, Ay Paxg nqnﬁﬂ\pm@naﬁrtb spfay®us uEh canapt aIyp(iklfhllly$a drug gicr ease

in the expression of the angiogenic growth factor named vascul ar

endot Hé?raawt@rlmrﬁama%tlb%mf(lgxm%y les (;Eerﬂ ¥ & feyy RugFoRn bt BRI TaRIWEd dbcr et ed

by ca (Harris,

Nt ‘ﬁ@ilq%g nd (Z;?en%ﬁ 156%033%%\1%@% leht'% L%rQhérr éﬁ%%@a Il?e&k}!&)%dain

111529 3th2 9egpznmﬂt) The propellhiarmzagmrvabls agtidlyes thd dmeosmbhstavésr the devite n'asmllﬁn@tnat ion

of VHL tions, exhibit overe ssi on of VEG- in thej
assomsél%gg‘%gg PbHEraPERY! “fgam‘fl{b?ét}\?ﬁ@@ H%ﬁlﬂgoé@rp@ﬂ}l%gﬂc&m u§ea1'i”gsl’ﬂ°9p§/{)qltsel ated
with ehevat 86t #XR6EFFIE&N Ay BRI (FP)AS). f A RHHAAad ISHBLESbS ugkd, for

rel ati onship between | oss of function of t he VHL gene, and transcri pti onal

act i vaaxanwloto fareulaRaheglovror therprusiay ity Bis. EPAST sleernty pr xcipients may

VEGF- d ndent owt F P

1998) . A1 b8 emﬂlﬁéecf WLH’) I[\/gg%pls,uecglsai(sveh%ﬂnfagcotrl%c aFldAg(}delﬂ]{n?ett!:})%ulglg’eg%%naan be
OVEY I i dﬁk&ﬂb\hlyndlh&da@ewlyﬁﬁdmm difioridle- Sugh RID Banss furthehindRide hedahn deaices noma
cells in vivo. VHL gene product 25nutants | ose the ability to target HF
for ubiu§liRs:ifAC FeEIPe sBawEs hpldéng @}?mt§tﬁg?§‘éls‘lt HGneHEEAWH N regul ation of HF

and VI-IL tﬂ;;g)tgg y t al.
Cancer Cell é@q%mgg%%,flg I?g) Ot@{dgrs!tnlﬁ%fgpﬁ?ﬁgnhr g%gﬁe %e(ef@&g)g;sgi noma,
t he prwodsity a pdwtitrecdribacd ua;thectlhe rdesics ugonipisaxhded. TSoe m)erag)emtec oradgat

car oi rBA gy iGaR Fayaér folnaarmRbEoHEY: BBYEEDBGH bl MR RELI L} | <

| agki ng Jeponzet&@ nlﬁtdlé?ﬂet@réh'hblﬁan?mb |the akdgQ tRérafdofels RiQidalith Adh

upregul ation of VEGF, were highly vascularized (Liu et al., Cancer Res.
63: 2678:g268MQzar pBOB)ES (W,I laglosb eonebydreteg\hateue B@A@ﬂlyé@tmﬂmgﬂ@ndem in

o O B Ry e Bl S e bR Rl gy bRy 7 1 F
2009/ 1gh3rabhial b PR PAZERD ulbiiidyIatieh | if aliiBios 3 bN’oxh@‘g%ab@Mﬂﬂlﬂ‘gQJfS of

EPAS1, but upon introduction of a vector encoding EPASI into these cells,

VEGE niRoadl laﬂdflcbrﬂbp@wd\ellc@m UparcinBalgeors ithgmpawdains brpkexpp e itglconstitagider
91;,14 t

Sl3é)r];| ?;?aééﬁ% \Mtl?l%)c 1d OY@?Q% E?ébe‘saﬁdyrﬁ‘?% clﬂgl,l[l 951 d%%cay Egﬁ a§)§91 egﬁi \}\Blen EEP AST
acti vi stuyfaaéthn\:(EﬁEh pexietegglanerais amphct aiele,asﬁglﬁﬁﬂmsgﬂ, 1rild4\219uﬂ.l486g pOGdr

Simlarl a dose-dependent increase in VEGF nRNA is observed when hunan
unbi | i RANCIGRINKP @émléo 8¢ enhalediain b dung t hesugi RSt ERLHE e BPASINAEd AR fur a et

al ., JeBivhind RN deoicd a3 dRP R A Sun-H Expression of a nutated EPAS1
that | gcks A transactivation dOfTB.(IQJI’l]]I ﬁ%?%)l ts the induction of VEGF nRNA
during hypoxia, a finding that further4suggests that EPAS1 is an inportant

regul at or of VEGF



10expression (Maenmura et al., J. Biol. Chem 274:31565-31570, 1999).

A correlation between HIF activity and VEGF expression is al so observed in
mal i gnantwoebdsi2arsd ti ssues. EPAS1 can be readily detected/uspomweoabs cel |
carcinoma (RCC) cell lines in the absence of a vector encoding EPASL (X a
et al., Cancer 91:1429-1436, 2001). Significant increases in EPAS | and
VEGF nRNA iOné apatt ofehd inGaittinsroRides 55 H&oSARPIDSsitidh coOnMpPAsiagd ah EPAXINA

ti ssue, suggest that abnormal activation of EPAS1 nmaybe involved in the
angi ogBivHeT.sABRCIREY ORIReSKIongpN be @gpmposition samgrising@erosglezeyl EPAS]  Taken

t oget e e L t E . cont.er ggr essi ve
t umor nﬁ@ﬁgé‘ih%fa, C"Zﬁn‘%@ itﬁ’i’t&tﬁﬁﬁ‘éi’*ﬁr a"ﬁ‘g@?}‘hgﬁiﬂ@‘§°§?ﬁ§,§3"‘:‘§@§‘%ﬁ %ﬁtt" T aat mont . of
sever aerabfizaioan{The HPSS loinhibatoe aray.belformpalatet ¢ banbinhti@s eithtauddésioaald ot her s
not reported here show t.hat Egégl i s 20an excellent target for renal
cafcerdliThagbitg dhe FURR Nt iorBal AR ief Ry OBl FHe A EP Ay d nal

cel | -t @ehisN9nimBliby fldeh dddffonkhadive %géﬁé%?%mﬁ%u?a%' &?ﬁraé?ﬁ%&cﬁ fafli Seased
renal tissue in order to 1nhibit the xpression of EPAS]L to treat renal

cel | achexwibbacomneénfteai asrasoboatiomeress drhgedsding adpinisarhd 61 @eyb)RONDELTm
may be used,,as a suitable vehicle r.renal -specifi.c delivery of .inhibitor
el of ¢ 2o ARG BUAORBP ST AN HOKOEL PP EEITD ROy D51 OGN e THIre0E of
cycl odgxhdrk Ruelent Rid A8 Aalcy ABtibA it HBrinhGepRNMEREN I Abcdphsblé Wo- par t
Si RNA del ivery system The first conponent is a linear, _

cyiOl odistile isatapomaciicabhey pulageaus golutipag, dispRrsongi Suepenaionk os pmblsidnst et f er i ng
RNA, binds to,the.anioni¢ "backhone" of the.si . . The poal yier and .si,RNA
ol 1 - 2487 ah Sota ALY Be 1S BORR B IR iRl o R R iR ik
fully pIeteade, WhechshRNCodtianmnocideas coudred, @t oath Msof@ésuihicl endst YA
delivery system 30has been designed to allow for various delivery routes,

i ncl udraulptien BowasLyith Hieddppdal thepaiandrs) regigiopt piosusperslingeer thigkpning

target | i i r S and t he
R ol xRS B Bl PadERE RGd-ERENE ERRR, | HEL SE peultiBre &

r alseaskd pharoncéhzalde bornpositimahiftheinveMd 2001044 376 ARRAOUSR0REY G02H 25

A renal therapeutic ent of the inventiqgn can be smal | ol ecul e, .a

pept i g&’éwcﬁr?laprﬁepﬂepagfiygﬂgpeyﬁt@&ﬁ géwrﬁn%é&%_ <T>e?nd§wbtg€‘ﬁ%mrﬁse¢*?@ﬂand a
nucl eiGe8Gbid-0il M a8bhvAGH hini§RRLIabRESBRRLELErs 298RS Bfhyl BBtk NPRIPer ON can
be an antisense RNA, an RNAi construct (e.g., an siRNA); or a ribozyne. A
nucl eiftuidity chrr eahintdiegda fenexamplg bptherese adicedingemategelnesuches gythBebyst r uct ,
such qﬁ f or exanglg an ex reﬁshon con%trucggi.a% qgli%%{§ @w enecto be
expr esBe I NicHaBR% P g rpquired particlasize fihe st of SUTREraong it 0%, 5a by esent

i npentduemctastsef f ecti ve agai nst a renal disease or condition, e.g., caused
by unwanted proliferation of cells. Methods and conpositions of the

i nvent i ons Theje pempesstiens ey dfe eentpipadiyyantistuch iy PFeSaRNSs WaEWEggents,

condi t | el [ ' . i vt . : r cel
Fenal CaUAE A SRR Bers bRl o RO R Aok oS B

cel | derakmedby thnthchRmacytvariays amibatterialeandlanfifingdl ggenshfoerkamplenal

failure, glonerular nephritis,. diabetic nephropathy, and t | i ke,

Accor dharIey, chhorghutanele BRgok _é‘?rbl'?oarﬂfbéf‘f] iﬂé)%l‘l‘fcﬁ _lf maYiakedrtdesirtial? Beludet ective
2831 NSLotOME aBEntIRNEN EEN R LRARNCRIR deC AHNE 1IRBSnto IHELASOsiRAS e 1descr i bed
herein. 15In-certalin enbodi ments, a renal therapeutic agent targets a gene
t hat islddiosr poldraee dbsampti@nal the éljbstalde phapzceettalabiferm say dadroughs eleme or
condi tion..The.gene may he a specific.to renal cells. Aternatively, the
qene. 1t it oot Lo gRR Bbsogtigi sk iRl wonSTGERE S 1 o i1 ar
or | owRfatinevel of expression in renal cells as conpared to other cells and
tissues, and the expression and/or activity of that gene is altered in
renal cel | singsictablepdapoeformaiatenmade ey &rmpoglinseagicapsule ot aek ohorsorcdafsar ed t o

r enal ls froma naormal ki dney. For exanpl PAS 1, 1 r egul in
rana Bl atd AP AR B Rs R P E R BB, SRR R |
car ci nantie o of dthd b RIP@ENRhd 86 datide)o fOfe pdrec @t apiedm plo PetRithe( Mg f
protein, but is expressed at undetectable levels in normal renal cells. A
renal drHeFdgsactEbaemitoliedr faemplys pbather bipggeigdable palymereingtdg agent t hat
specifically reduces or inhibits expression of EPAS1, 25and such a nucleic
acid agent can be an antisense nol ecule, an RNAI construct (e.g., an siRNA
construct), or a ribozynme. Another aspsgt of the invention provides nethods
for treating a patient having a renal disease or condition. The nethod
general ly conprises systemcally admnistering to the patient a
therapeutically effective anmount of a pharmaceutical conposition of the

i nvention.



30System admi ni stration can be achi eved via various routes of delivery,
such as for exanple, iv. or i.p injection, transdermal delivery, pul nonary
del i very,wonoevabeupt ake. In certain aspects, thepcmuspddoomipsovi des
met hods for treating a patient suffering froma cancer, conprising: (a)
identifying in the patiema tunor having a plurality of cancer cells - 62 -
WO 200861 ZtitodRers) bRPPOY (A0 7dr2des). hlaép(ﬁXﬂgéﬁSlSleE&ﬂﬁflat(@ll’s aBXflieprephiRAby at a
| evel above a predetermned threshold); and (b) adm nistering to the

pat i en?ntffﬁ%)maﬁp‘g‘ﬁéﬁfﬁ iglposemes @] retorosHud sient Which dre epratibiigwitbRedy tigsuget hod
may i ncl ude rt., t unor

havi ng a pl Eggﬁ?ltgt 3]/6“05%122?&'\3/%@@% ﬂt”edngai\%rah{g&é{rggﬁ}eﬂg%pﬁ) ?%:rg (P%Sn?of EPAS 1.
Gene asmipobit@®} wbich nmgybetmepk&édabjz edxiniglona oy atoretympdunda ys theiinedntidh rgth f or
exampl e, fluoresce in situ hybrjdization (FISH) or repres nt at i onal

ol |§gonBE‘F orPS U F&&PV&V“H&&WEI%‘S(WCYS comprising, fRRIPH> 8ATR3dI ment s,

the I nygid &ny&ﬁﬂ%h9§®cgpkg9§;ﬁysft9fl¥cc£ﬁ % cHaRALALRhicRYS Ecﬁfd f9dHom a

renal di sease such as cl éar-cel m ni stering an EPAS1 i nhi bitor(s)
as par tengferaumtebutduyd mdmdtyltenmramlecsmd bedethes, &iilh meﬂtnanCtuMMt s,

t he treatm&*ntd rrle hc% 10t| ncl udes roflllng patients prior to therapy so as
to det EFWHRITRERT WHECE LW is, patients with appropriate VHL

status may hﬁc&@lh@%?@ﬂlﬁﬁzn@eﬁieﬁﬁ@ieﬁ: &@d%fqgé ﬁr%tahﬁnv&rﬂ?onﬁfr@?&mulé'f@d hod.

Ap ropriate VI-1L status may be determi ned through a variety of art

gni pByRseHdEy ampt@@mﬂéthamiom foalthe qflgcsve ¢isoibatiagel tlmnsleletsse Kits
and net hods r,dia atl i L th for exa
mserh%ﬁs bnrthggrésﬂ?agﬂocﬁb?g onssmta §|0 &Snae NF afgﬁo%ﬁﬁotlu@'?%ﬁ R@%l Al)
t eachesf fusmphaasaaytscal l@racd@itzﬂﬂé h@egntciaklude amzd; quﬁhcmfpld&bhdsgh@hoaﬁbmau sh
between cells that are honpzy %]us and those that are heterozygous for a

wi | d- t Jdyeeprasia inlphitersdsyebras Plyenigdisss whidhsapsohance gaty oAfnigs e hes

met hod B R HL
gono. - Uhans HsBRAbAL SN fol Beis Aok 4€ o) o Rich sEy gL pito Bt

i n13 hefqrsodaiatd crlease dahmrphﬂemmmmtatlcm (r’ﬂnmrfchnDFleomla,ICajlr Thaspldkdgci7eased
functi ref uently, SNPs occur in n |ons | f the SNP
oocur st WO} Gt et Pendigrisies ek Raposd mage o Epyadul- SHhegrtaie HER gt ei n
For exagRlee drigB8ciRkEHR Mo ram battier hd@aR %Rém{eﬁfonraﬁ\%t% mE&Han Prog
decreased expression of a protein. As such, the present nethod may include,

as a diVagegsichepyarmacol Biehtichiatry 23n941h%49pé99@nt a tunor having a deficient
variant of VHL, 25The,.inventiaon S rena her apeuti c
agents, i nc?/ %’hﬁrgfm QSRR Sor tﬁﬂ ‘qaelﬁﬁf;’lsds% lﬂfe[ %a{ﬁ\éwt“gn cﬁ%éfl des or

PER i dexlﬁéh%é@%th(ﬂ @il Webinh ket caoineRid @S9, IzAGhaiWeiaghth, 3geAts (such as
for exa RNAI constructs 1ncludi ngNS| RNA constructs, antisense

ol uPEE34% 8 ReFGaRY AR indagii s o0 NG e gunc VhSH 4B, DSRebrmaSy,
vacci ngs. pof. WS4 RSUGHSESOS)Y SR RAlRnDSHOGED DRYELAPTEI (e 0., I

clinical’ trials). rena erapeuti c agents nmy 'be Ivered
accord? r3g15t,(b9921€Dmpulhme191 deskﬁzmlbéﬁtlbm @a,viwzeWeafasn{thSeQﬂQG/ Pi268435 Al).

VWO 200 / US2009/ 0 | CAT The di scl osure now
Do oo Ben e (o] OR el A i, B, SEatSISHAIORE SO et fhanca ¢ o
t hes T ONLONICNEEXRITPI @958 WD Fdi)zafsgnﬂenau#dgae%rﬁﬂ7yl 2H0r1 209! PRBEFHOhpson

illTustration of certain aspects and embodi ments of the present diScl osure,
and ar ¢ ahoVuthicefrdédReso 2B 289, 19R8; Gdodcll dbs Gieae YE)(AWL‘ES_L 19w hRegul at i on

of o1 RRALTRUET Fi 8% g5 VR aMPhSc SN B ROt TRl PG TR S ol
regul a&@r@@ﬂlft@@ﬂ/ﬂm\(ﬂ vERGSITIROAR Vit of blidhdnRNk Adid/dani®e augmented by their
release from the primary transcript by an enzymatic nucleic acid (Draper et al, PCT WO
30 93/23569, and Sullivan et al., PCT WO 94/02595; Ohkawa et al., Nucleic Acids Symp. Ser.
27:15-6, 1992; Taira et al., Nucleic Acids Res. 19:5125-30, 1991; Ventura et al., Nucleic
Acids Res. 21:3249-55, 1993; Chowrira et al., J. Biol. Chem. 269:25856, 1994; all of these
references are hereby incorporated in their totalities by reference herein). Gene therapy
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10The sequences for the specific siRNAs are provided herein as SEQ I D NGs:
5-82 (shown in Tables 2-6 above). As shown in Figure 2, siRNAs

di r ect ed woanmwst236AS | were abl e to down-regul at e EPASPCTASPIO®SIIORN | N
A498 (human ki dney carcinoma) cells. Each of the three si RNA dupl exes

agai nst EPAS1 (si EPAS1A, si EPAS1B, and si EPAS I C shown in Table 2 as SEQ

151 D NpproabhésGpeadibiteie GN$ etbddstiibedty BleechHtAS| DpioNewnPeyed:. 131269198
cells. In contrast, the siCON1 (a non-targeting control si RNA). shown as SEQ

| D NOs280g3000h Fetgrson et Fat et gVae o LndtRe -1, AP Feslanddwisios dgiedesen.

To con r ] b N 7B , : Lyed from
(he” AMDERds I JSLRE DT BRI A ceh dihfr. 730 5, S0, Snd BLUREG R 4F.

t i ssueWembdubte! plat 85:230{32302 WAO0 AV Insedimed dedivieyy @dndelgic had td cells of the

transfection. For. transfectjon conplexes re prepared jn serumfree
medi urRSF P SKERD 1§ h{ﬂ?’FF Siféﬂ_ CCEEY %@Sﬁﬁt ﬁbﬁeéﬁnﬁ%éﬂ?' @@% (I'nvitrogen) and
each of thana%ih‘éy‘éés{ﬁgctrﬂfqlqlgflp@g@%;g?{Ch%@\lﬁﬁﬂéﬁul& Jrehd fresdmRHEAGS AR ' S

reconmendat i ons: Non-t argeti ng negative control

si RNA,; prefstabl Epa@edsedAfromstir RS stpanumitsdsaetfer eimplaCgeatursettad., afGHEPAS, | shown

as SEQ..D NGCs: i bl e 2 ve: . "Si EPAS | . B': si
apanm 5o HeregnfINE S0t B NP frp R Repmhinanveskty 1o Aeistool BNR g i
Tabl e Hashay 6 viral vectors. RibozyphdEppdssing vitaRdedos RanNBE Benstiieted Gasddadijet site
of i EPAS | shown as SEQ I D NGs: 309 and 10 in Table 2 above. The

nu@l eiltwt ael limttehis, adene-apegcated o detreyine] ddgnayirys, o dahaviiys] Ereferably,

cop r art Bl bty s bl g o8l MO St TR SR IS B ere ™
medi uraboVeyand aysist ABtakget pelst -Altansi ey, iviral vdcdrabarRiAuswdshatpeddtetorf rom al |

cells by Trizol and reverse-transcribed to ¢DNA. Rel ative EPAS1 nRNA | evel s
(Wi t h FasisBCEXPressipntaf aHeleisackls Rugl vedprsspn Re Fepeawd bradnieigtayshagyRT- PCR;

e o PSR Lctih.a, eyl EoRLIR eI O R A Prueccs o
r dsi duesl exppessmgniectdts amerelsastgsiic, Bedras tpt inoaveéseqsienm@amSsewdard SEQ | D NO
i CO\H;I mmigt%l;tiosni, g}galgﬁ)nin%lstralfl%g%g ?‘z?rgg‘tac%ﬁg g)?'p gx?t'g'éj yro?rll thg %Qt?é:ht ?(E%\Rlle% bNyQ 83
reintroduction into the patient, or by any other means that would allow for introduction into
the desired target cell (for a review see Couture et al., 7/G 12:510, 1996).
In one aspect, the present invention contemplates an expression vector comprising a
20  nucleic acid sequence encoding at least one of the nucleic acids of the instant invention. The
nucleic acid sequence is operably linked in a manner which allows expression of the nucleic
acid of the invention. For example, the present invention features an expression vector
comprising: a) a transcription initiation region (e.g., eukaryotic pol I, Il or 1l initiation
region); b) a transcription termination region (e.g., eukaryotic pol 1, IT or III termination
25  region); c) a nucleic acid sequence encoding at least one of the nucleic acid catalysts of the
instant invention; and wherein said sequence is operably linked to said initiation region and
said termination region, in a manner which allows expression and/or delivery of said nucleic
acid. The vector can optionally include an open reading frame (ORF) for a protein operably
linked on the 5' side or the 3'-side of the sequence encoding the nucleic acid catalyst of the
30 invention; and/or an intron (intervening sequences).
In certain embodiments including double-stranded nucleic acids, the two strands can
be expressed separately and then hybridize in a cell. Such separate expression may be

through separate expression constructs or through a single expression construct.
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3' uuaucgcugauuuguguaguu 5' Antisense SEQ ID NO 84 EXAVMPLE 2:

Til i ngExperiments far ldentification of EPASI si RNAs at Each Target Site 10
As shown wo 2bisguBm43A, tiling experinents were used to ipdenisedog/osi1BNAS

di rect ed agai nst EPAS1 having increased potency. To conduct the experinent
shown in Figure 3, A498 (human ki dney carcinoma) cells were received from

t he Anghérnatively,plee G $tiands €l beetprested foglether, iBr &xaplpié, elie iwb sttaxdwef 4
tissue-culture plates (250,000 cells per well) 24 h prior to transfection.
For t rig@ieRNAomaY bekpresssd (Qgstherpr epared in serum free nmedi um 15 (Opti MEM

| nvi t rogen)Reégamgssldfm Rt Agﬁihﬂsﬁmrﬁ%%mﬂaegg}ﬁggp nh%mseapmegiesme

follow ng nucleic acids according to recomrendat 1 ons:

"SI EPAS&éh‘ttonswENAmhmtmé 1rSp)ammbﬂ@hjzd"reted/§bms,|ahé/ooihd‘;EEﬁAﬁhcemhoa/lm as SEQ I D
, 6, and 2{5 42 in Tables 2 aRd 4 abqv 0si EPASJAI . SIiRNA [ive

nuél eo‘i‘ﬁ“&é’é”‘tﬁ?ﬁs% the DRFSERT IPKENtOP; gieigmulate é“‘f’é’ amacewrally asrigbles SEQ 1 D

NGs: 2&8%@0%5 Sith TRRMScrfbe@ BRI or by other conventiclaFRRMolds A- 4 si RNA four
nucl eot| dés up-stream of the original "A" site of |IEPASI shown as SEQ I D

NGs: 25 andA@e6ali dpsagebleecld ofithe\aeti vesingRAIBINs B the pRiMAackuteea! cmmbczsmqm@§

up-streamof the original "A" site of 25I] 27 and
28 in FRIMEHOL IR el 5055 10 Ob‘a’gﬂéﬁ%"ﬁ‘ﬁﬂﬁge agf ‘V%N&rets‘\%’%ﬁli‘k Peot i des

up- st rerpiRtiod (ol i Qe ilgh ABlred Ae répebc Rl &%Bﬂﬁlaﬁmamaa atienEQohiPod¥Bn, 29 and
30 in Table 4 above; SIEPAS | A- : NA one nucl eoti de

upOst rieads ofadntieistrtiqi, h‘é!homtbbelégtoél@fo theEpASL. shown as SEQ ID NGs: 31 and
32 in Tabl eTlﬁa S%Pe%}/e%;dosygg 1%969 %1%791%3 %n%s\%aonoe%// QP f%%%?s including the activity

of the particular EPAST inhibitor of the present invention employed, the route of
administration, the time of administration, the rate of excretion of the particular compound
being employed, the duration of the treatment, other drugs, compounds and/or materials used

15  in combination with the particular EPAS1 inhibitor employed, the age, sex, weight,
condition, general health and prior medical history of the patient being treated, and like
factors well known in the medical arts.

A physician or veterinarnan can readily determine and prescribe the effective amount
of the pharmaceutical composition required. For example, the physician or veterinarian could

20  start doses of the EPAST1 inhibitors of the invention employed in the pharmaceutical
composition at levels lower than that required in order to achieve the desired therapeutic
effect and gradually increase the dosage until the desired effect is achieved.

In general, a suitable daily dose of an EPAS]1 inhibitor of the invention will be that
amount of the compound that is the lowest dose effective to produce a therapeutic effect.

25  Such an effective dose will generally depend upon the factors described above. Generally,
intravenous, intracerebroventricular, and subcutaneous doses for a patient will range from
about 0.0001 to about 100 mg per kilogram of body weight per day.

If desired, the effective daily dose of the active compound may be administered as
two, three, four, five, six or more sub-doses administered separately at appropriate intervals

30  throughout the day, optionally, in unit dosage forms.

Pharmaceutical formulations of the present invention also include veterinary
compositions, e.g., pharmaceutical preparations of the EPAS] inhibitors suitable for
veterinary uses, €.g., for the treatment of livestock or domestic animals, e.g., dogs. The
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si EPASI A: si RNA centered around the original "A" site of hEPAS1 shown as
SEQID NGs: 5 and 6 in Table 2 above; si EPAS1A+1: si RNA one
nucl eot i awodoswnr2sicneam of the original "A" site of hEPABCTAlsecm/ne26EQ | D
NGs: 33 and 34 in Table 4 above; 5si EPAS1A+2: si RNA two nucl eoti des
down-stream of the original "A" site of hEPAS1 shown as SEQ I D NGs: 35 and

36 i n phabhtaedeiARg ids trehtERNS]sAMG anfhdRWAnbéd, @echidifg pAatiR SindRcuddrr eam of t he
original "A" site of hEPAS1 shown as SEQ I D NGs: 37 and 38 in Table 4

abov e;hugiamsesd atlzer nonfaymangnammals sueh pEeaviRsAALHErseaRs §1d Shsep:and gionkiy » A"
site qf shown as SEQ ID NGs: 39 and 40 in Table 4 above;
Si EPASafg\Jfgtsqﬁgé%&Lfl ve nucl eoti des down-stream of the original "A" site of

hEPAS | shoie BBA SEQ@hittdN Riay 4lsodirdoARulated Tabhan-ghalmaveitical uses, for
"si EPAS1B"; si RNA dupl exes spanning the "B" site of hEPAS | sh as SEQ ID
15R0s :exampig; fofige a3dismipqiant 4p rearove pathp esnaBePeAn YPPHIDAST BOBAMINGRE f i ve

&gl e%ﬁ&?ss o R5rSiké g@gbggr%é&e[o %Ijngv w%%gj ﬁdl; grogfth hgpd%gmletlé B&W?oﬁtsforsEQ ID

and 44 in Ta above,; our nucleo
up- st reaamedbrntiiated singianb/ as"oBi‘taml;ﬂq&nﬂdceb&%ﬁ&mbﬂnﬂna@ SHQOW) dN@steny5 and 46
in Ta%le 5 above; ZOShEE B-3: si RNA three nucl eotides up-stream of the
ori gi n4M: PECh<gte-3 dger gfmshown as SEQ ID NOs: 47 and 48 in Table 5

above; si EPARLER £S1 ﬁihﬂl)\l&)rg vwcmyscm% lcdRaridr; 8t hgamtioh Mtyandghdal B site
of hEPAS | shown as SEQ ID NGs: 49 and 50 in Table 5 abové; siEPAS | B-1:

SilRNA adrmxm@h@(pswlmdu@mmngrcﬁhqu@emsscgmzna;l WitB'btlmrmeolmul%hEMSIel shown
as S above: ,.Si B: nt er ed
2 ound EREO gk ecoaiundy o & PP ik T e ey BRET
Tabl e Boleba¥e oral, rectal, topical or StHePAssBtakions,| foNAssasfi@ g il Gh@RE, lcﬂﬁrlﬂﬁmﬂr stream of
the original "B" site of hEPAS | shown as SEQ ID NGs: 53 and 54 in Table 5

above;ang®siapyemsion. gl subjANRNAsoptirlctotandespravded 8t fosamlagpns #leo ori gi nal "B
t Al b
ot EpelfEEeehe R AR R nndn g B B0 el B S8V

silse of h HR4Sedenmbiovnaed SEQRs fatdNBsthabiéacinthe pBeparatibabifeuth afieke; - 66 -

WO 2009/ 1 3764P / US2009/ 002125 S| EPASI f ou
nucl edbsty gtl%wé tADEARFIBR ApFRLNG PRy afionspvhigh pan ?acﬁewﬂﬁrgﬁm XeY 85 SEQ I D

NOs:  3ONANELRGuER, Ja@‘@&ﬁan%ff &RAVL molecules include, b} IaFRA 1imiBo, SIFNA five
nucl eot'i des down-stream of the original "B site of hEPASL shown as SEQ I D
NOs: 611GHL1623,354,31dbb.816,04bB,04439, 127 5,521,291;51543,158; 5,547,932; 5,583,020;
5,591,721; 4,426,330;4,534,899; 5,013,556; 5,108,921; 5,213,804; 5,227,170;5,264,221,
20  5,356,633; 5,395,619; 5,416,016; 5,417,978;5,462,854; 5,469,854; 5,512,295; 5,527,528;
5,534,259; 5,543,152; 5,556,948; 5,580,575; and 5,595,756.

The RNAI constructs of the invention also encompass any pharmaceutically-
acceptable salts, esters or salts of such esters, or any other compound which, upon
administration to an animal including a human, is capable of providing (directly or indirectly)

25  the biologically active metabolite or residue thereof. Accordingly, for example, the
disclosuré is also drawn to RNA1 constructs and pharmaceutically acceptable salts of the
siRNAs, pharmaceutically acceptable salts of such RNAI constructs, and other
bioequivalents.

Pharmaceutically-acceptable base addition salts are formed with metals or amines,

30  such as alkali and alkaline earth metals or organic amines. Examples of metals used as
cations are sodium, potassium, magnesium, calcium, and the like. Examples of suitable
amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
dicyclohexylamine, ethylenediamine, N-methylglucamine, and procaine (see, for example,
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5 "si EPAS I C': si RNA dupl exes spanning the "C' site of hEPASI shown
as SEQ ID NGs: 9, 10, and 63-82 in Tables 2 and 6 above:

si EPAS1C0 2809RN8v6fti ve nucl eoti des up-stream of the ori gcwals2008/borks e of
hEPAS1 shown as SEQ ID NGs: 63 and 64 in Table 6 above; 10si EPAS1C-4: si RNA
four nucl eotides up-streamof the original "C' site of hEPAS1 shown as SEQ

| D NOsBerf®eted)d "PloarinachaiRhESAtsaDVEPharma Sci. 66:1-19, B9EPABhEbEe sddiRVA t hree
nucl eoti des agg-st ream of the original "C site of hEPASl shown as_SEQ I D

NOs: 6Grltaptisapbagidicrapipeugdsasepespared by contacting the free agjd-fomg) witlpa suffRMAt t wo

nucl eof | - . [ gl e S . as SEQ
P AR oH SRR PG ANA i i cShi Sk B B el o S
nucl eodbidenaybesepammted by bentacting thakalt Grmsiitleawhcil ERASolatimpohafresa®&EQ | D
NGs: 71 and 72 in Table 6 _above; . ) si EPAS1C. si RNA centered

ar Sundnhfecverfiong] magnergithe frge agidiRans diRfroas therarspeciisssaligodRy 10 in
Tabl e : j Sk i - A&

origi n% " C\éplglict%gﬁf(?f EP,%\iJrS};r Ppéjﬂ(%\mﬁl C??é%“(i)ﬁlll@wa%%ﬁl ’[7)4 I nagl'Nell%)l eeG
above;salts are equivalent tosthBPASpectBeAreesicRNAr pugponescd fabe picbeant ciowentist.r Aam of t he

original ,"C'. site, of hEPAS own as .S ID NGs: 75.a 76 in Table.6
abggia;used hefein, a phamace““&ﬂﬁ@?&%i‘bi%‘: ‘%‘5 %W%aWHHF%&%C&%@&HB 18 r eam of
t he ordndcitBformGf odk be tfc BAS of tiNQMpodsionEsd the iltiod / TRE&E iddudd Tabl e

6 above; si EPAS1C+4: si RNA four nucl eotides down-stream of the
orli0gi nerkanicor wiotganif achERAS L $homnings, PeeeTEdatidsaltszge greohygo¢hhorias) e 6
above; . S| EPAS Ct5: s fiv ucl eot i des ,down-stream of the
or o Hisproise salieyigies, MrEsagd eitRhe G e ARG R IR RS s
above.safi9 seavdtl iyven @8hb skillddustiicdn and @khude®asy pats dTenianletydeShampamic t he
tiling experinents. These conpl exes were exposed to cells at a final
nucl ei WdBEREMEFEELi on of 10 nMfor 4 h, after which they were renoved by

aspiration . it dj e

Son6) 12570 /3RTBL SaAL pﬁg‘gﬁdc‘?ﬁ‘g@?d“lﬁg&sﬁt?‘@gﬂtssf‘gétuua%r?}é\p 'STSI RNA was

i SIél atladitéd oralshltciolhsd bythToatiad suahds s@diems pothgsans,cmirthesiutng nehsiuRel at i ve
EPAS1 NA | evels (with respect to untrapnsfected A498 cells re

det er i iO Yﬂﬁéﬁgbw st ahaal e dtaigoLappditon SdiesBigped e

dupl exggh B%REAnReELiNETS exbihBId Al droMIfG: fliX HURIRXAR fhPWedudbsigpst pot ent
Santi-EPAS | activity: siEPAS1 A-2, siEPASIA- | siEPAS | A siEPASIA+3,

si EPASiBsphorengid nERASCcId@nd theThles éc)dafss foraed wetheorgamit heids exdimsntd bel ow.
EXAMPLE 3: . si RI}IA Ag{ai nslt EP£§1 Reduc&es G.owt h. Pot ent i al. .of Cul t.%r ed A498
Cel |'s AETRIRAFFIGCE) JOP I JPEPRSIR SUCINEBRY, Nalflg acidfHBRES RSy EpasT A+3,
109 ERAScdnidBacdd, owhid a8idERARE Geid, 84cBMAC Beip)] nesic\Weide taaKRIMCE Galntific abid]
ability to reduce growth potential of cultured human A498 cells. si CON |
was usdgnigsacyd, @@}y.gﬂawgmcﬁb naphthplgnesulfpmpagid, methangswdfosjcEprkip- A el icited

t he i ani.fi t ok nhi Bt e I - Nitol. duct
tho onpaenkaNbhicTERt nbiith ke A5 At AT Tl P A ndim i S
15wer esatte G@ined dront elenichel Anens eath afywprige) bromeneCahd edineon. Cel |l s were
plated in six-well tissue-culture plates (250,000 cells per \é\ﬁl |) 24 h

prior to traRh&FERRIABHCOMRAS HANAOSTREISET HhRINY FP RIS Mikide Sk BISH WY i n
seisum dites TR 40 l%@%l‘ﬂ%%telhpé{d& SRRy HRA M d-A PRI B 5L BIT RS HIEnRNY MAX
(I'nvitrogen) and the nucleic acids according to the nanufacturer's

r ecommeertdaitandhsliments, the composition is formulated for topical administration.

In certain embodiments, the subject nucleic acids are delivered using polymeric
vehicles. The polymeric vehicle may form a microparticle with one or more subject nucleic
acids. In certain embodiments, particularly where systemic administration is desirable, the

30  nanoparticles may have a size that is about 10 nm, 20 nm, 30 nm, 40 nm, 50 nm, 60 nm, 70
nm, 80 nm, 90 nm, 100 nm, 120 nm, 150 nm, 200 nm or greater in diameter. In certain
embodiments, the nanoparticles may have a size that is about 10-120 nm, 10-100 nm, 50-120

nm, 50-100 nm, 10-70 nm, 50-70 nm, or about 50 nm in diameter. In certain embodiments,
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20 EXAMPLE 4: si EPASI A-2 Reduces Cel lul ar EPASI nRNA Level s The | evel
of EPAS1 nRNA in cultured human renal cell carcinoma (A-498, 786-0, and
Caki - 1) cowbl2s00v@s7éexam ned by gRT- PCR after transfecti orcofuse@bvlos21est h
SiEPAS | A-2 (sequence pair SEQ ID NO 29 and 30). Very strong
sequence-specific reducti on of EPASL nRNA | evels was seen in all three cell
| i nes. the fesopattitlé eorhpris coclodertsn.r BppLaarlar doilsodihamdahe napagidlon of three
replicate measurenents.) Each cell line was transfected either with
si EPASPqmprisss gyclodexii ¢opobams iR SHMRIE: tae RREATEED FEslodedtiBratY eSS ng a
comrer ¢l al{l v kl O@rgszf i e i Nl ReTM RNAI VAX;

I nvi t r:‘:)égsg]htl))%ﬁ lg;{ﬁghﬂg%}mg cbnggdﬁlpr[g'? i gﬁg%f&é%{ch‘ﬁd&?gﬁﬂ‘%wg@g’kposur e tinme of
4 h. Fao®yelsil§ii afdd8)cldiexirs-ised pblyaress satesothedar U. 8l RaterRMépphastiors ol at ed

and reverse-transcr.i nd e vels of EP normal i zed to
oA PiieairSes, 2on TR 1552088 DRk Sand 20058 o dn e RE T o
untran i t | thbdigt Rl o fuABSSRGL&LN D
non- t aef%ﬁﬁ“ﬁ‘g"‘é’o‘ﬁ? r@g{@%%ﬂ(@?a%@%ﬁ%h% e R e 8 B 021 25
EXAMPL&CB as shERASE Ao aReguCEP. Qe ickutdiacmPodinidngy, she mivldRangds are deliveredr der to

b ffectj ti- t, si EPASIA-2 sh d
col || SYnEPRRTOP G EPLSgh to S ReiqeRrbetar Lt e e PHRRE 1En. an
anti - p7 kb 867 Ald VS, PhicBEA pHIUREBN PR ation 06K deian008/088P63A ad ceRafnhose cel |'s

that are von Hippel -Lindau null (VHL ). 786-0 and A-498 human RCC cells
| aldk werhbledippets ptireideli veine pyssem cakehiglegedy Birtheraingidds one or morenyo@dikigrfi 4fe t he

ef fect of,. st EPASIA-2 on.cellul.ar. prold feratjo . hr ee
human ﬁ@:@@leq% an?pr?é]gnt\?\iefroée’farmalﬁlgfae@ gl " aﬁ&isnl ﬁﬁkgéli{ef%gér&peaahﬁr@f%?%geti ng
cont r olni@bFNAc1é s TROMBRE e mBaanddnidific oM pAHEAE aneimGaifier ifaydie a20zanl¥l ( 786- 0)
for 4 h, and their 10 subsequent proliferation rates were nmeasured using a
r eal - t thaetagast tospBain tissices) & g8l fpe(sersmisieribed Hylowy sThgnoddier neeksia y was
nonito i er transfection and
qguant i #ﬂggﬁflggh%gl&géeﬁl(Fﬁitﬁé%loié&lgif%&%%{a%lezgﬁﬁg| n()ggf(}b{ %gaje{g'f unction of tine
pokt - t r ansf Bicdertain dnooditents the EPAIST fishibitorsoe phamidcaescah c@enpdsovensitherBour es

6A- 6C (error bars represent the standard deyiation of four replicate

wel |'s) S B B agad ipum s erarge 1 but epretfio sdbiubiPapding

si gni f ycamtix@ilthe Rir@ticbRr Bty e rRITT18G g dubd@BoRBEhERBnpISEbltargebstlisnOt i n
Caki-1 cells, indicating that” cancer cells deficient in VHL are good

candi daitdeis showe instamesnenhancing uptaduefabe BAAigbastrudr by thaeslls Merely to Those
skillegd in the art w.l.l recogni,z or .be abl e to ascertai i re
than soralibSoRRls M bt EEREDE bt b Br S TrE S PRSI Bt A
enpodi Fpabmedbf theerésaneint éidnde spedideckINEPed dte 1iSied in @RUTbAd 81b®. ar e

i ntended to be enconpassed by the foll ow ng cl ai ns. Al of the cited
ref erences and publications are hereby incorporated by reference in their
entire . j € ' ' - 1,Si.Ag: (1) a first
strandj(r%l%le;X%Lﬂ%lbgégqgagg}%ﬁ%g#%g%hgﬁgﬁé ttcly gg% ‘%tgoFg‘:h“ tty “Fhat conprises a

sequence | $agaad ed from SEQ | D Réxptdrl, 13, 15, 17, Gétypd, 23, 25, 27,29,
31, 33, 85—374—539 and-41. ar (i) a-second strand of aboyt—15/to

A Str f—about—1
about 30| #Rl&eotides in | engt hfoﬂ%%’fecéﬁébrilses a segodbelgl SHFWOTES 9996 SEQ
ID NGs: 12, 14, 16, 18, 20, . 22, 24, 26, 28, 30, 32ma8pwW siem (@g,s 40 and| 42,

wherein zrwrggmmgﬁgm - Statlin e [ TSt anmd s | ands are

conpl enment ezlirev ]'Po each ot her aFla IPEJ%%Pg)IdoubI e-stslgﬁclgsdéeﬁl]l%cl ei c acid _under
physi ol ogpgadoxybphidsphates, and @bér ei n t he doubl e- stGlahdégnpluslygisc aci d| can
reduce t he—expressi-on—of—endgt-het-al—PASdorain prc*l,i et LEPASlJ —h—aj cel |
by an RNAZPHIRIPFAF IR ce nmechani SHE 2. The nucl ei ¢ aci‘debfi’ep@f(’&?'}ﬁs’l‘,’ SGHAr ef n
the nucleic acid is a doubl e-|[stranded RNA, opti onaIePQO‘QBId)@UthiSS to about 30
nucl eoti dgg, j;i Tengrh.

insulin receptor

transferrin transferrin receptor endothelial cells

transferrin megalin Kidney proximal tubule
cells

galactose asialoglycoprotein receptor | liver hepatocytes
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153. The nucleic acid of claim1l, wherein the nucleic acid is a hairpin RNA
optionally conprising a | oop region having about 4 to about 10 nucl eoti des
i n | engt wo 2d09/iBbm4nucl ei ¢ acid according to any one of pCmaspssmerichg
clainms, wherein the first strand is a DNA pol ynucl eoti de and the second

strand is an RNA pol ynucl eoti de,

second s
or both
about 1
to any o
ID NO 29
i sol at ed
an EPAS1—t
under phy
cell, ¢
| ength t
19, 21,
about 15
sel ected
36, 38,
nucl ei ¢
t he nucl
conpl ene
nucl ei ¢
nucl ei ¢
acid is
conpri ses
any one
nucl ei ¢
nucl ei ¢
a dsRNA,

t he dupl ex portlon of the RNAI construct

P it FRAP L

nucl eot i
precedin

optionally 20wherein the first and/or

tLg@qdfurther conpri Sage

' and 5' aover hann €

Reec@pfdr Overhang reg
gions wherein the_ o

@RIl tfpd’ overhang re

/prhann rpm onis fr

gi on,
m

t Balibbewist0 nucl eot i d

% Py selacengt h, 5.

Thetivaird eaidethgbalgele c o

rdi ng

r f—the precedimng
Tﬁ g%d wherein the s

'Ldée'l CUPVVIIEI ermm the
rcon rand conprises

PSR TG g

SEQ
An

ViiGIFei ¢ aci d conpri

nchrl nt rocnaon

iRl 182 sequence t hat

di na-to nllhl oanti doc

wlbﬁci)rdsip‘nhsliatl celds regi 0

719 ~f Cf\l

n of

r or
CT Mllcgf I. \.IUI T \/JPUI

Rasif) condi ti on

E Fﬂ LCOUT T ULo

FCERIET cases the

J&B?‘é‘s‘?ﬂtgﬁ‘ AEEPAST |

1
n a

ORBFE! SI Ng a frrst str
hat conpri ses a sequd

HGF Rlce@BPUT 15 tO ap

snce selected from SEQ

Qllmhe';ﬁlgl &qqgl eotides |
13, 15

n
17,

P
(v

2§CA®$4 27, 29, 31,

->34b135t,€gt3fi 39 and 41

“vagsedlas ee@ébfﬁdll seltsand

of

KA §EQ|D NOs: 12,

36nucteotird

tength—that

sS—in
aizf,‘“? Mg 20, 22,

C

P 'Escug'ig %n%ﬁ§%38é1§3 2,

34,

APE@AM-42-D31 The nucl
acid is single-strang

eic acid conprises at
NP§OPORH? one of said

aci d according to an)

acid is from about 14

ails iaepdnaccordi ng t
led, or is double-s;r

Py IBETIBf EPAS1, an
aﬁﬂiﬁQgHﬂ 50 nucl eot

one o clains 6 or
1TOUT. Ubul C, VVII

D vadcalamefidothidifat ecls, t h
ARctededgphterRBal |y whe

Heenpthdivhrslls aer ei n
gmgothrmyssirells in1.08. T
7athvxtoeclerqmctﬂh®1unﬂcl ei

e
rein
e
t he
he

Cc
d

NA—rotecul €,
RS Fand ang al
of clains 6-8, wherei
aci d according to any

déﬁﬁ??ﬁ?ﬁnd 9. The n

n the nucleic acid i

one of the preceding

Jttl%é"f g ha*‘% ;ﬁ
V%U OO BEE)SC

[¢193]
i ng

to

C@Fhlns, wherein the

B dP'Slzft‘)er%P PAfIST

454, optional Iy whe

or wherein the

construct is a hairp

ei0% I N SRl tecONSTT U

n RNA,” optionally wh

ct IS
erei n

de
9

.acid

act 8 %B‘[ac

is fromabout 15 to about 30
ccordln

g BT ol s

or

nor e rmdrbfela@s@c#aeéak\bmmsn@ér i3&aarmetifl 1i88nds\WoBTpRisTh tgmcmaloh@ﬂlsfmkbone or

base noi

eties COI’TpI’I Se one or

nore of the foIIovvl ng:

phospRYdegnling & siréase rmwwepw @ﬁbl@é@@éranaﬁemw rbﬁ@‘é%?f@ﬁ@%s

Iphosphonates
eackear-cell

st

phgsp t yl met hyl

botor aorf T ERo R RTITRENRE] Gt/ AR 2B S0 P A0 F o o R0 B

nodi f ishdwhalek hande®in xbaqeorZE merekpressed(amnhg agp@tlc keadtiomn@a2dbl-eabky) at ed

ri bonucl eotide._~12. The nuclejc acid acco one of the preceding

Cl o mebah e 4 7 48, KRS bk and Birlst 09 ebkatme S eliTose. T hobera By “Sovt

or gre’hfice MS'ﬂléfWEﬁr%%@l‘éte\é“nfaﬁstH% r%‘éédtér H{%ﬂi r%pé}xﬁérﬂh QQUeGRlbIEQ l‘hlgons at

a concentration o nonol ar ceuti cal conp05|t

conpr ilgand farlieeanog Hsbsicacofdhokidany, io rpenmtxlat hena}@ameec E&demglacy hgmslsalnmi a
rnaceutjcall acceptable carr

o

r meQHIRE &R GOSREE S0 IR R

Wher eiaRialdMycoprotein receptor (ASGPR) is a C-type lectin that is expressed on the surface of

hepatocytes. ASGPR binds glycoproteins with terminal B-D-galactose (Gal) or

N-acetylgalactosamine (GalNAc). The affinity of ligands for the ASGPR is dependent on

type (Gal vs. GalNAc), number (tetraantennary > triantennary >> biantennary >>

monantennary) and arrangement of multiantennary residues. Each polypeptide subunit of the

ASGPR (human is a tetramer) can bind a single terminal Gal or GalNAc.
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pharmaceutically acceptable carrier includes a cyclodextrin pol yner,
optionally wherein the cyclodextrin structure is imCDP and optionally is
PEGy| at edwo 20¢b/1231s@ phar maceuti cal conposition of clai mpt3/usedeneiinst he
conposition further conprises adamantane and optionally further conprises a
ligand that targets a particular 5tissue or cell type, optionally wherein

t he |i oahe Embpdimanstransferrin, wherein the pharnmaceutical conposition
optionally conprises nanoparticles fromabout 10 to about 100 nmin

di anet Benaldianggbut 50 to about 70 nmin diameter, or about 50 nmin

di ameter. %g’nal lc%ﬁ cﬁfcwtomea (ﬁ# ehl% rﬁg’gt 20121%: ngtlghﬂ%f E(i[?in?gl}ﬁarﬁ%? a?liecttsrlgout 3

preceding clainms 1n the nma ¢ture o medi canren € treatnment” of a
di seasm ldr00pedplel drhingwodinginetientd fesdi@uinvsbote3R, QoW exsas irnthe @f.Scel | s,
wherein the cells are cancerous or tunopr. cells, or wherein the cells are
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15  asupregulation of vascular endothelial growth factor (VEGF) and consequent
neoangiogenesis. The VHL gene product, pVHL, is part of a complex that recognizes the o
subunit of the transcription factor hypoxia-induced factor (HIF) and targets it for
polyubiquitination and proteasomal degradation. Therefore, VHL-deficient cancer cells have
increased levels of HIF, making them good candidates for treatment that reduces cellular HIF

20  levels. Indeed, it has been shown that inhibition of EPAS1 (one of three human HIFa
proteins), via retrovirally-mediated delivery of sShARNAs targeting EPASI, is sufficient to
suppress the growth of pVHL-defective tumors in animals (Kondo et al., PLOS Biology 1(3):
439-444,2003).

The action of the von Hippel-Lindau (VHL) tumor suppressor gene product is

25  mplicated in hypoxic gene regulation, in both normal and diseased cells. Individuals with
VHL disease are predisposed to renal cysts, clear cell renal carcinoma, phaeochromocytoma,
haemangioblastomas of the central nervous system, angiomas of the retina, islet cell tumors
of the pancreas, and endolymphatic sac tumors (Pugh and Ratcliffe, Semin. Cancer. Biol.
2003, 13:83-89, 2003). The VHL gene product participates in ubiquitin-mediated proteolysis

30 by acting as the recognition component of the E3-ubiquitin ligase complex involved in the
degradation of hypoxia-inducible factor alpha subunits (Cockman et al., J. Biol. Chem.
275:25733-25741, 2000; Ohh et al., Nat. Cell Biol. 2:423-427, 2000). In normal cells,

VHL/HIF complexes form and target HIF alpha subunits for destruction (Maxwell et al.,
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gccgacgccg tcécaccagce ccgtce gcaac gtatttctaa
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tggccttttt.ctga atgct cactttatta tccctatttt taaagtacac3300 .
hypoxic state gNlesener et al., Blood 92:2260-2268, 1998). The hypoxia-inducible factor 2

25  alpha/hypoxia-inducible factor | beta heterodimer protein binds to the hypoxic response
element, which contains the core recognition sequence 5-TACGTG-3' and is found in the
cis-regulatory regions of hypoxia-regulated genes (Ema et al., Proc. Natl. Acad. Sci. U.S.A.
94:4273-4278, 1997; Hogenesch et al., J. Biol. Chem. 272:8581-8593, 1997). Binding of the
heterodimer to the HRE induces gene expression. Upon return to normoxic conditions,

30  EPASI protein is rapidly degraded (Wiesener et al., Blood 92:2260-2268, 1998).

The mitogen-activated protein kinase (MAPK) pathway is critical for EPAS]
activation. Inhibition of a dual specificity protein kinase that directly phosphorylates MAPK
prevents EPASI trans-activation during hypoxia (Conrad 1999; Conrad, 2001). However, the
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Hemangioblastomas, the most frequent manifestation of VHL gene mutations, exhibit
overexpression of VEGF mRNA in their associated stromal cells. The VEGF mRNA
overexpression is highly correlated with elevated expression of EPAST mRNA. This finding
20  suggests a relationship between loss of function of the VHL gene, and transcriptional
activation of the VEGF gene, possibly through EPAST activity in VEGF-dependent vascular
growth (Flamme et al., Am. J. Pathol. 153:25-29, 1998).
The tumor suppressive activity of the VHL gene product can be overridden by the
activation of HIF target genes in human renal carcinoma cells in vivo. VHL gene product
25  mutants lose the ability to target HIF for ubiquitin-mediated destruction, suggesting that
down regulation of HIF and VHL tumor suppressor function are intimately linked (Kondo et
al., Cancer Cell 1:237-246, 2002). In contrast to human renal cell carcinoma, the product of
the tuberous sclerosis complex-2 (Tsc-2) gene product, rather than VHL gene, is the primary
target for rodent renal cell carcinoma (Liu et al., Cancer Res. 63:2675-2680, 2003). Rat RCC
30  cells lacking Tsc-2 function exhibit stabilization of EPASI protein and upregulation of
VEGF, and were highly vascularized (Liu et al., Cancer Res. 63:2675-2680, 2003).
A link between elevated EPAS| activity and angiogenesis has also been demonstrated

by experiments that show how HIF activity regulates VEGF expression. Normal human
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ttttgacact ggtatcttat taaagtattc tgatcctaaa aaaaaaaaaa aaaaaaaaaa5l60
aaaaaaaaaa aaaaaaaaaa aaaaaab5l186 <210> 2 <211> 11 <212> RNA <213> Hono

sapi ens ¥WO0Q@pov212amacacaagc ull <210> 3 <211> 11 <212> RRATARX@®/0biipD

sapi ens <400> 3 gccacccagu all <210> 4 <211> 11 <212> RNA <213> Hono

sapi ens <400> 4 ugucaacgua all <210> 5 <211> 21 <212> RNA <213> Artificial
Sequengéney203 typichlly haod [he]eveld 3F EPA epugarlihpédufionbf Avtdtbt &icdling

Sequence: Synthetic oIi%onucIeotide" <400> 5 ugcgaacaca caagcuccuc u2l

<210> PASI into these cells, VEGF mRNA and protein levels increase significantly (Xia et al.,
Cancer 91:1429-1436, 2001). When EPAS1 was inhibited, VEGF expression was
significantly decreased, thus demonstrating a direct link between EPAS1 activity and VEGF

5 expression (Xia et al., Cancer 91:1429-1436, 2001). Similarly, a dose-dependent increase in
VEGF mRNA is observed when human umbilical vein cells are transduced with a virus
encoding EPAS1 (Maemura et al., J. Biol. Chem. 274:31565-31570, 1999). Expression of a
mutated EPAS] that lacks a transactivation domain inhibits the induction of VEGF mRNA
during hypoxia, a finding that further suggests that EPASI is an important regulator of VEGF
10 expression (Maemura et al., J. Biol. Chem. 274:31565-31570, 1999).

A correlation between HIF activity and VEGF expression is also observed in
malignant cells and tissues. EPAS] can be readily detected in renal cell carcinoma (RCC) cell
lines in the absence of a vector encoding EPASI1 (Xia et al., Cancer 91:1429-1436, 2001).
Significant increases in EPAS1 and VEGF mRNA in renal cell carcinoma tissue samples,

15  compared to normal tissue, suggest that abnormal activation of EPAS1 may be involved in
the angiogenesis of RCC (Xia et al., Cancer 91:1429-1436, 2001).

Taken together, these studies demonstrate that elevated EPAS1 confers aggressive
tumor behavior, and that targeting the HIF pathway may aid the treatment of several different
types of cancers. In particular, these studies and others not reported here show that EPASI is

20  an excellent target for renal cancer. The compositions described herein may be delivered
using renal cell-targeting particles that that deliver siRNAs against EPAS] to diseased renal
tissue in order to inhibit the expression of EPAS] to treat renal cell carcinoma. In certain
embodiments, the delivery technology RONDEL™ may be used as a suitable vehicle for
renal-specific delivery of inhibitor nucleic acid described herein. RONDEL™ technology

25  involves the use of cyclodextrin-containing polymers that form the foundation for its two-part
siRNA delivery system. The first component is a linear, cyclodextrin-containing polycation
that, when mixed with small interfering RNA, binds to the anionic "backbone" of the sSiRNA.
The polymer and siRNA self-assemble into nanoparticles smaller than 100 nm in diameter
that fully protect the siRNA from nuclease degradation in serum. The siRNA delivery system

30  has been designed to allow for various delivery routes, including intravenous injection. Upon
delivery to a target cell, a targeting ligand binds to membrane receptors on the cell surface
and the RNA-containing nanoparticle is taken into the cell by endocytosis and released from

the delivery vehicle.
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<211> 21 <212> RNA <213> Artificial Sequence <220> <221> source <223>

/I note="Description of Artificial Sequence: Synthetic oligonucleotide" <400>
6 aggagcuguro@ugsmsegcag2l <210> 7 <211> 21 <212> RNA <2p8¥/uAedeofodnbsl
Sequence <220> <221> source <223> /note="Description of Artificial

Sequence: Synthetic oligonucl eotide" <400> 7 gcuacgccac ccaguaccag2l <210>

8 <211> 21 AKZ&drthBpidenidd genfof tHelifvehlioPean BE 6 8mal 2hlecide krpepaile 6£a <223>
/I note="Description of Artificial Sequence:. Synthetic oligonucleotide" <400>
8 uggusetigheallg ctaticiar examplojopeptidepimstiq and 2 ppslepnggid. <A rgslen; 34id j ¢ al

Sequenge, ﬁ?e%g’ﬁeutic agent of the invention can be an antisense RNA, an RNAIi construct (e.g., an
siRNA), or a ribozyme. A nucleic acid renal therapeutic agent may also be a gene therapy
5  construct, such as for example, an expression construct that delivers a gene to be expressed in
renal cells.

A renal therapeutic agent of the present invention is effective against a renal disease
or condition, e.g., caused by unwanted proliferation of cells. Methods and compositions of
the inventions may be useful or effective against any renal disease or condition, including,

10 but not limited to, renal cancer (e.g., clear cell renal cell carcinoma, papillary renal cell
carcinoma, chromophobe renal cell carcinoma, and oncocytoma), acute renal failure, chronic
renal failure, glomerular nephritis, diabetic nephropathy, and the like. Accordingly, a
pharmaceutical composition of the invention can be effective against one or more renal
diseases or conditions, such as those described herein.

15 In certain embodiments, a renal therapeutic agent targets a gene that is dysregulated in
renal cells of a patient with a renal disease or condition. The gene may be a specific to renal
cells. Alternatively, the gene is not a renal-specific gene, such as for example, a gene with
similar or lower level of expression in renal cells as compared to other cells and tissues, and
the expression and/or activity of that gene is altered in renal cells of a patient with a renal

20  disease or condition as compared to renal cells from a normal kidney. For example, EPASI
is dysregulated in renal cell carcinoma. That is, EPAS1 may be overexpressed in renal cell
carcinoma cells with abnormal activity of the von Hippel-Lindau (VHL) protein, but is
expressed at undetectable levels in normal renal cells. A renal therapeutic agent targeting
EPAS1 may be a nucleic acid agent that specifically reduces or inhibits expression of EPAS],

25  and such a nucleic acid agent can be an antisense molecule, an RNAI construct (e.g., an
siRNA construct), or a ribozyme.

Another aspect of the invention provides methods for treating a patient having a renal
disease or condition. The method generally comprises systemically administering to the
patient a therapeutically effective amount of a pharmaceutical composition of the invention.

30  System administration can be achieved via various routes of delivery, such as for example,
1.v. or i.p. injection, transdermal delivery, pulmonary delivery, or oral uptake.

In certain aspects, the invention provides methods for treating a patient suffering from
a cancer, comprising: (a) identifying in the patient a tumor having a plurality of cancer cells
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<221> source <223> /note="Description of Artificial Sequence: Synthetic
ol i gonucl eoti de" <400> 9 cuaccuguca acguaacgau u <210> 10 <211> 21 <212>
RNA <213>wénviedizsical Sequence <220> <221> source <223> powtuszio@snes pti on
of Artificial Sequence: Synthetic oligonucleotide" <400> 10 ucguuacguu
gacagguagg g <210> 11 <211> 25 <212> DNA <213> Artificial Sequence <220>

<221> tagwxggs§EP&81/(ap¢ng?és@ms 1pdtiadBv élfab&aidpiedeteINAE ROl &) Catdy(b)
Synt hetic ol igonucl eotide" <220> <221> source <223> /note="Descri ption of

Arti fiadministsaigedn the:patgns petnPEoRsiatg drivblcsbrydric aud dgygsetng ERRJhalaca

Bl DR e

Synt hedficanedr icgltvtustigpd pele " angtiitatid? o BBASgagipac gmplifjogions maydeadptecd <210>
13 <211> 27 <212> RNA <213> Artificial Seqeuence <220> <221> rce <223>

/ nt e=nBeRERYRT YSonclading f%ieéPmBquéﬂ‘E?é. & ity ed&ail@bﬁfdg?@aﬂ de"

representational oligonucleotide microarray analysis (ROMA).

In certain embodiments, the invention provides methods for treating a patient
suffering from a renal disease such as clear-cell RCC by administering an EPASI inhibitor(s)
as part of a delivery vehicle as described herein. In other embodiments, the treatment method

10 includes profiling patients prior to therapy so as to determine their VHL status. That is,
patients with appropriate VHL status may be selected as desirable candidates for the present
method. Appropriate VHL status may be determined through a variety of art recognized
methods. For example, Hui et al. (U.S. 6,013,436) disclose kits and methods for diagnosing
mutations in VHL that may be, for example, insertion or deletion mutations. Additionally,

15  Boman (US 2007/031881 A1) teaches immunoassays for detecting cellular levels of VHL to
distinguish between cells that are homozygous and those that are heterozygous for a wild-
type allele. Furthermore, Henderson (US 2004/166491 A1) teaches methods of diagnosing
single nucleotide polymorphisms (SNP) in the VHL gene. When located in a coding region,
the presence of the SNP can result in the production of a protein that is non-functional or has

20  decreased function. More frequently, SNPs occur in non-coding regions. If the SNP occurs
in a regulatory region, it may affect expression of the VHL protein. For example, the
presence of a SNP in a promoter region, may cause decreased expression of a protein. As
such, the present method may include, as a diagnostic part, identifying in the patient a tumor
having a deficient variant of VHL.

25 The invention contemplates a variety of renal therapeutic agents, including, but not
limited to, small molecule agents, peptides or peptide analogs (including peptidomimetics),
nucleic acid agents (such as for example, RNAI constructs including siRNA constructs,
antisense molecules, enzymatic nucleic acids, or other gene therapy constructs), vaccines, or
medications currently available or under development (e.g., in clinical trials). Such renal

30  therapeutic agents may be delivered according to the methods described by Davis et al. (US

2006/0263435 Al).
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<400> 13 gcuuccugcg aacacacaag cuccucu <210> 14 <211> 24 <212> DNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of Conbi ned
DNA/ RNA MWebeocesi376$ynt heti c ol i gonucl eoti de" <220> <221pCcyaiseas/0eA28>

/I note="Description of Artificial Sequence: Synthetic oligonucleotide"” <400>
14 ggagcuugug uguucgcagg aagc 24 <210> 15 <211> 25 <212> DNA <213>

Arti fIEXEMBPEDUEXEIGR20> <221> source <223> /note="Description of Conbi ned
DNA/ RNA Mol ecul e: Synthetic ol igonucl eotide" <220> <221> source <223>

/ not e=" DescThddisQBsé né\&tﬂefdgcg'eabraﬁgqum%a, WIS BbicGesMilyogiiesst @Rt byde” <400>
15 gcuacgccac ccaguaccag gacta25 <210> 16 <211> 27 <212> RNA <213>

Ar t i f i refea¢ncsee)therfoBowirgatampis 1whish ar¢ieck@ed merelp ferpuneeses phHliustatisin of
Artif Ic%lrt%!n a%%&"t'se N5f éml%/d?;[nre]gtts ot thoeI ﬁr soe%]gljsgl%gtllrg,eandiﬁg ggt i%é:nded to limit the

5  disclosure.

EXAMPLE 1: Down Reguldtion of EPAS1 Expression Using siRNAs
We have now designed and tested a number of siRNAs specific for the EPAS]
sequence for their ability to down regulate expression of EPAS1 both in vitro and in vivo.
10 The sequences for the specific siRNAs are provided herein as SEQ 1D NOs: 5-82 (shown in
Tables 2-6 above).
As shown in Figure 2, siRNAs directed against EPAS1 were able to down-regulate
EPASI expression in A498 (human kidney carcinoma) cells. Each of the three sSiIRNA
duplexes against EPAS] (siEPAS1A, siEPAS1B, and siEPAS1C shown in Table 2 as SEQ
15 ID NOs: 5-10) achieve a reduction of the EPAS1 protein level in A498 cells. In contrast, the
siCONI (a non-targeting control siRNA) shown as SEQ ID NOs: 83 and 84 in Table 8
below) shows no apparent down-regulation.
To conduct the experiments shown in Figure 2, A498 cells were received from the
American Type Culture Collection. Cells were plated in six-well tissue-culture plates
20 (250,000 cells per well) 24 h prior to transfection. For transfection, complexes were prepared
in serum-free medium (OptiMEM, Invitrogen) using Lipofectamine™ RNAIMAX

(Invitrogen) and each of the following nucleic acids according to the manufacturer’s

recommendations:
“siCONTROL” or “siCON1": Non-targeting negative control siRNA;
25 “SIEPASTA”: siRNA spanning the “A” target site of hEPASI shown as SEQ ID NOs:

5 and 6 in Table 2 above;
“siEPASIB”: siRNA spanning the “B” target site of hREPAS1 shown as SEQ ID NOs:
7 and 8 in Table 2 above;
“SiIEPASIC”: siRNA spanning the “C” target site of hEPAS1 shown as SEQ ID NOs:
30 9and 101n Table 2 above.
The nucleic acid complexes were exposed to cells at a final nucleic concentration of

10 nM for 4 h, after which the complexes were removed by aspiration and replaced with
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uaguccuggu acuggguggc guagcac27 <210> 17 <211> 27 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
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Synt hedongpletk inganuif| gukd 88ys (38 2 postdsfeeabh (BtaF RABY waGi@ateOdiont biptceiy of
Artificial Sequence: Synthetlc ol i gonucl eoti de" <400> 18 ugguacuggg
uggcgdag@azqéwgﬂgzﬁer&ezqwcmbecquBNgs Rzlzme EHASAHQMAWF#S. (@it resteﬁu&wce

giﬁ'? ;elflﬁlczfl;‘% ?g@%?%g‘% ﬁg)e'w%qé %et%ﬁ@é’li sou g%”ﬁ’ét @gﬁzrl pti ogl gf

Arti f iludtkeSping epre(GAYDH)et i C ollgonucleotlde" <400> 19 cuaccuguca

acguaacgau uycat <210> 20 <211> 27 <212> RNA <213> Artificjal  Sequence
<230> <221>T 1P caequences of control nucleic acids used in the Examples described erertlm

Underlined residues represent 3” overhangs.

Description Sequence Strand SEQ ID NO
siCONTROL 5' uagcgacuaaacacaucaauu 3' Sense SEQ ID NO: 83
(or siCON1)

3' uuaucgcugauuuguguaguu 5' Antisense | SEQ ID NO: 84

EXAMPLE 2: Tiling Experiments for Identification of EPAS1 siRNAs at Each Target Site
10 As shown in Figure 3A, tiling experiments were used to identify siRNAs directed
against EPAS] having increased potency; To conduct the experiment shown in Figure 3,
A498 (human kidney carcinoma) cells were received from the American Type Culture
Collection. Cells were plated in six-well tissue-culture plates (250,000 cells per well) 24 h
prior to transfection. For transfection, complexes were prepared in serum-free medium
15 (OptiMEM, Invitrogen) using Lipofectamine™ RNAIMAX (Invitrogen) and each of the

following nucleic acids according to the manufacturer’s recommendations:

“siEPAS1A”: siRNA duplexes spanning the “A” site of hEPAS1 shown as SEQ ID
NOs: 5, 6, and 23-42 in Tables 2 and 4 above:
20 siEPASTA-5: siRNA five nucleotides up-stream of the original “A” site of
hEPAS1 shown as SEQ ID NOs: 23 and 24 in Table 4 above;
siEPAS1A-4: siRNA four nucleotides up-stream of the original “A” site of
hEPASI shown as SEQ ID NOs: 25 and 26 in Table 4 above;
SIEPAS1A-3: siRNA three nucleotides up-stream of the original “A” site of
25  hEPASI shown as SEQ ID NOs: 27 and 28 in Table 4 above;
SIEPASTA-2: siRNA two nucleotides up-stream of the original “A” site of
hEPAS1 shown as SEQ ID NOs: 29 and 30 in Table 4 above;
SIEPAS1A-1: siRNA one nucleotide up-stream of the original “A” site of
hEPASI shown as SEQ ID NOs: 31 and 32 in Table 4 above;
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<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 20 augaaaucgu uacguugaca gguaggg <210> 21 <211> 27 <212> RNA <213>
Artifici avoSemueswme <220> <221> source <223> /not e=" DesecCirptsea/004125
Artificial Sequence: Synthetic oligonucleotide” <400> 21 uuaacccuac
cugucaacgu aacgauu <210> 22 <211> 25 <212> RNA <213> Artificial Sequence
<220> <221> soursiBPASPA>siRNA ectitédes ardupt itido@inAr AT direicihEB&@Uesho @n as

Synt heti c ol i gonucl eoti de" <400> 22 ucguuacguu gacagguagg guuaa <210> 23
<211> T D NIs: Rgad Liphable 3 pheVe; al  Sequence <220> <221> source <223>

B DR ALl SR g i e
hEPAS1 shown as SEQ ID NOs: 33 and 34 in Table 4 above;
5 siEPASTA+2: siRNA two nucleotides down-stream of the original “A” site of
hEPAS1 shown as SEQ ID NOs: 35 and 36 in Table 4 above;
siIEPASTA+3: siRNA three nucleotides down-stream of the original “A” site
of hEPAST shown as SEQ ID NOs: 37 and 38 in Table 4 above;
siIEPAS1A+4: siRNA four nucleotides down-stream of the original “A” site of
10  hEPASI shown as SEQ ID NOs: 39 and 40 in Table 4 above;
siEPASTA+5: siRNA five nucleotides down-stream of the original “A” site of

hEPASI shown as SEQ ID NOs: 41 and 42 in Table 4 above;

“siEPAS1B”: siRNA duplexes spanning the “B” site of hEPAS1 shown as SEQ ID
15 NOs: 7, 8, and 43-62 in Tables 2 and 5 above:
siEPAS1B-5: siRNA five nucleotides up-stream of the original “B” site of
hEPASI shown as SEQ ID NOs: 43 and 44 in Table 5 above;
stEPAS1B-4: siRNA four nucleotides up-stream of the original “B” site of
hEPAS1 shown as SEQ ID NOs: 45 and 46 in Table 5 above;
20 siEPAS1B-3: siRNA three nucleotides up-stream of the original “B” site of
hEPASI1 shown as SEQ ID NOs: 47 and 48 in Table 5 above;
siEPAS1B-2: siRNA two nucleotides up-stream of the original “B” site of
hEPAST shown as SEQ ID NOs: 49 and 50 in Table 5 above;
siIEPAS1IB-1: siRNA one nucleotide up-stream of the original “B” site of
25  hEPASI shown as SEQ ID NOs: 51 and 52 in Table 5 above;
siEPASI1B: siRNA centered around the original “B” site of hEPASI| shown as
SEQ ID NOs: 7 and 8 in Table 2 above;
siEPAS1B+1: siRNA one nucleotide down-stream of the original “B” site of
hEPASI shown as SEQ ID NOs: 53 and 54 in Table 5 above;
30 siIEPAS1B+2: siRNA two nucleotides down-stream of the original “B” site of
hEPASI shown as SEQ ID NOs: 55 and 56 in Table 5 above;
SIEPAS1B+3: siRNA three nucleotides down-stream of the original “B” site of
hEPAS] shown as SEQ ID NOs: 57 and 58 in Table 5 above;
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<212> RNA <213> Artificial Sequence <220> <221> source
<223> [/ note="Description oligonucleotide" of Artificial Sequence: Synthetic
<400> 24 wouguguglsy cgcaggaagc u PCT/US2009/002125

siEPAS1B+4: siRNA four nucleotides down-stream of the original “B” site of
hEPAS1 shown as SEQ ID NOs: 59 and 60 in Table 5 above;

siEPAS1B+5: siRNA five nucleotides down-stream of the original “B” site of
hEPASI1 shown as SEQ ID NOs: 61 and 62 in Table 5 above;

“siEPAS1C”: siRNA duplexes spanning the “C” site of hEPAS1 shown as SEQ ID
NOs: 9, 10, and 63-82 in Tables 2 and 6 above:
SIEPAS1C-5: siRNA five nucleotides up-stream of the original “C” site of
hEPASI1 shown as SEQ ID NOs: 63 and 64 in Table 6 above;
10 SiEPAS1C-4: siRNA four nucleotides up-stream of the original “C” site of
hEPASI shown as SEQ ID NOs: 65 and 66 in Table 6 above;
siEPAS1C-3: siRNA three nucleotides up-stream of the original “C” site of
hEPAS1 shown as SEQ ID NOs: 67 and 68 in Table 6 above;
siEPAS1C-2: siRNA two nucleotides up-stream of the original “C” site of
15 hEPASI1 shown as SEQ ID NOs: 69 and 70 in Table 6 above;
SiIEPAS1C-1: siRNA one nucleotide up-stream of the original “C” site of
hEPASI1 shown as SEQ ID NOs: 71 and 72 in Table 6 above;
siEPASIC: siRNA centered around the original “C” site of hEPAS1 shown as
SEQ ID NOs: 9 and 10 in Table 2 above;
20 siEPAS1C+1: siRNA one nucleotide down-stream of the original “C” site of
hEPASI1 shown as SEQ ID NOs: 73 and 74 in Table 6 above;
siEPAS1C+2: siRNA two nucleotides down-stream of the original “C” site of
hEPAS1 shown as SEQ ID NOs: 75 and 76 in Table 6 above;
siEPAS1C+3: siRNA three nucleotides down-stream of the original “C” site of
25  hEPASI shown as SEQ ID NOs: 77 and 78 in Table 6 above;
siEPAS1C+4: siRNA four nucleotides down-stream of the original “C” site of
hEPAS]1 shown as SEQ ID NOs: 79 and 80 in Table 6 above;
siEPAS1C+5: siRNA five nucleotides down-stream of the original “C” site of
hEPASI1 shown as SEQ ID NOs: 81 and 82 in Table 6 above.

30 See Figure 3B for illustration of the experimental design of the tiling experiments.

These complexes were exposed to cells at a final nucleic concentration of 10 nM for 4
h, after which they were removed by aspiration and replaced with complete medium. Two
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<210> 25 <211> 21 <212> RNA <213> Artificial Sequence
<220>

<221> source
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days (48 h) post-transfection, total RNA was isolated from all cells by Trizol and reverse-
transcribed to cDNA. Relative EPAS1 mRNA levels (with respect to untransfected A498
cells) were determined via QRT-PCR; data were normalized to GAPDH.

Of the duplexes examined here, the following six duplexes showed the most potent
anti-EPAS]1 activity: siEPAS1A-2, siEPAS1A-1, siEPAS1A, siEPAS1A+3, siEPAS1B-4,
and siIEPAS1C-4. These duplexes were further examined below.

EXAMPLE 3: siRNA Against EPAS1 Reduces Growth Potential of Cultured A498 Cells

As shown in Figure 4, sSiEPAS1A-2, siEPASTA-1, siEPAS1A, siEPASTA+3,
SiIEPAS1B-4, and siEPAS1C-4 siRNA duplexes were examined for their ability to reduce
growth potential of cultured human A498 cells. siCON1 was used as a non-targeting control.
siEPAS1A-2 and siEPASI1A elicited the most significant inhibitions in A498 cell growth
(RT-CES).

To conduct the experiments shown in Figure 4, A498 (human kidney carcinoma) cells
were received from the American Type Culture Collection. Cells were plated in six-well
tissue-culture plates (250,000 cells per well) 24 h prior to transfection. For transfection,
complexes were prepared in serum-free medium (OptiMEM, Invitrogen) using
Lipofectamine™ RNAiIMAX (Invitrogen) and the nucleic acids according to the

manufacturer’s recommendations.

EXAMPLE 4: siEPAS1A-2 Reduces Cellular EPAS1T mRNA Levels

The level of EPAST mRNA in cultured human renal cell carcinoma (A-498, 786-0,
and Caki-1) cells was examined by qRT-PCR after transfection of cells with siEPAS1A-2
(sequence pair SEQ ID NO: 29 and 30). Very strong sequence-specific reduction of EPAS]
mRNA levels was seen in all three cell lines. (See Figure 5; error bars represent the standard
deviation of three replicate measurements.)

Each cell line was transfected either with sSIEPAS1A-2 or a non-targeting control
siRNA duplex (siCONTROL) using a commercially-available transfection reagent
(Lipofectamine™ RNAIMAX; Invitrogen), at an sSiRNA concentration of 20 nM, and an
exposure time of 4 h. Forty-eight (48) hours post-transfection, cellular RNA was isolated and
reverse-transcribed, and the levels of EPAST mRNA (normalized to GAPDH) were measured
in A498, Caki-1, and 786-0 cells that were untransfected, transtected with sSiEPAS1A-2, or
transfected with a non-targeting control sSIRNA (siCONTROL).
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EXAMPLE 5: siEPAS1A-2 Reduces Cellular Proliferation Rate

In order to be an effective anti-cancer agent, sSiEPAS1A-2 should not only reduce
cellular EPAST1 levels but also achieve cellular growth inhibition. An anti-proliferative effect
upon EPASH knockdown is expected in those cells that are von Hippel-Lindau null (VHL™).
786-0 and A-498 human RCC cells lack wild-type pVHL, whereas Caki-1 cells are VHL™.

To examine the effect of SIEPAS1A-2 on cellular proliferation rate, each of these
three human RCC cell lines were transfected with siEPAS1A-2 or a non-targeting control
siRNA (siCONTROL), each at 10 nM (A498 and Caki-1) or 20 nM (786-0) for 4 h, and their
subsequent proliferation rates were measured using a real-time cell electronic sensi-ng (RT-
CES) assay system. Cell density was monitored regularly (every 60 min) for several days
after transfection and quantified as a “cell index.” Plots of cell index as a function of time
post-transfection for the three different cells lines are shown in Figures 6A-6C (error bars
represent the standard deviation of four replicate wells). As expected based upon VHL status,
siEPAS1A-2 achieved a significant anti-proliferative effect in A498 and 786-O cells, but not

in Caki-1 cells, indicating that cancer cells deficient in VHL are good candidates for

treatment that reduces cellular HIF levels.

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following claims.

All of the cited references and publications are hereby incorporated by reference in

their entirety.
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<213> Artificial Sequence <220> <221> source <223>

/ note="Description oligonucl eotide" of Artificial Sequence: Synthetic
<400>26 gcuugugugu ucgcaggaag C 21 <210> 27 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source

We claim:
1. A nucleic acid comprising:
(1) a first strand of about 15 to about 30 nucleotides in length that comprises a

sequence selected from SEQ ID NOs: 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
5 39and4l, and

(i) a second strand of about 15 to about 30 nucleotides in length that
comprises a sequence selected from SEQ ID NOs: 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,
32,34, 36, 38, 40 and 42,

wherein at least 12 nucleotides of the first and second strands are complementary
10 to each other and form a double-stranded nucleic acid under physiological conditions, and
wherein the double-stranded nucleic acid can reduce the expression of endothelial PAS

domain protein 1 (EPAS1) in a cell by an RNA interference mechanism,

2. The nucleic acid of claim 1, wherein the nucleic acid is a double-stranded RNA,

optionally about 15 to about 30 nucleotides in length.

15 3. The nucleic acid of claim 1, wherein the nucleic acid is a hairpin RNA, optionally

comprising a loop region having about 4 to about 10 nucleotides in length.

4, The nucleic acid according to any one of the preceding claims, wherein the first
strand is a DNA polynucleotide and the second strand is an RNA polynucleotide,
optionally

20  wherein the first and/or second strand further comprises a 3' overhang region, a 5'
overhang region, or both 3' and 5' overhang regions, wherein the overhang region is from

about 1 to about 10 nucleotides in length.

5. The nucleic acid according to any one of the preceding claims, wherein the first

strand comprises SEQ ID NO: 29, and wherein the second strand comprises SEQ ID NO:
25 30.

6. An isolated nucleic acid comprising a sequence that hybridizes to a region of an

EPASI transcript corresponding to nucleotides 655-718 of SEQ ID NO: 1 under

physiological conditions and decreases the expression of EPAS] in a cell,
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<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 27 uccugcgaac acacaagcuc c21 <210> 28 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence: Synthetic oligonucleotide" <400> 28 agcuugugug
uucgcaggaa2l <210> 29 <211> 21 <212> RNA <213> Artificial Sequence <220>

<221> source = LDt Lfi.ckal - : etic
oI|gonucleot|§§$§§%%pﬁk§gnggﬁg%%ggggﬂég%ggg%ﬁ%gg% %"ﬁg%%ﬁgggun§%§&qbl <212>
RNA <213> Ar tsequcaieableedfiem §BQ D N6 223,355y el <22223‘5>27 R8t B=31883Mi pti on

of Artificial3gSgQuencgq aséé@édaeétﬂaﬁd %% 'a&ﬁl@ yal t@%b&l ﬁ‘k‘i’eg?de%qnq Hguau
guucgcagga a2l <210> 31 <211> 3> rt| I cI al uence <220>

<221> source C@@Essﬁsﬁﬁ@ﬁ“@‘ﬂ@é%?di fﬁ—‘tnil §EQ6P Wst |1¥ i14i H: 1&cuehad: Z@Q%ﬁﬁet ic
ol i gonucl eot iggess 548Q>034d g¥gcgaacac acaagcuccu c21

7. The nucleic acid according to claim 6, wherein the nucleic acid is single-stranded,
or is double-stranded, optionally wherein the nucleic acid comprises at least 10
consecutive nucleotides that are complementary to one of said regions of EPAS1, and

optionally wherein the nucleic acid is from about 14 to about 50 nucleotides in length.

10 8. The nucleic acid according to any one of claims 6 or 7, wherein the nucleic acid is
an RNA molecule, or a DNA molecule, or wherein the nucleic acid comprises a DNA

strand and an RNA strand.

9. The nucleic acid according to any one of claims 6-8, wherein the nucleic acid is an
RNAI.

15 10 The nucleic acid according to any one of the preceding claims, wherein the nucleic
acid is an RNAi construct, optionally wherein the RNAI construct is a dsRNA, or wherein

the RNAi construct is a hairpin RNA, optionally wherein the duplex portion of the RNAi

construct is from about 15 to about 30 nucleotides in length.

11. The nucleic acid according to any one of the preceding claims, wherein the nucleic
20 acid optionally comprises one or more modified backbone or base moieties, wherein the
modified backbone or base moieties comprise one or more of the following:
alkylphosphonates, phosphorothioates, phosphorodithioates, alkylphosphonothioates,
phosphoramidates, phosphate esters, carbamates, acetamidate, carboxylmethyl esters,
carbonates, and phosphate triesters, optionally wherein the modified backbone or base

25  moieties comprise at least one 2'-O-alkylated ribonucleotide.

12. The nucleic acid according to any one of the preceding claims wherein, the nucleic
acid inhibits EPAS] expression in cells by 50% or greater, when contacted with the cells

under physiological conditions at a concentration of 10 nanomolar.

13. A pharmaceutical composition comprising the nucleic acid of any one of the
30  preceding claims and a pharmaceutically acceptable carrier, wherein the

pharmaceutically-acceptable carrier includes a cationic polymer, optionally wherein the
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<210> 32 <211> 21 <212> RNA <213> Artificial Sequence <220> <221> source
<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 32 ggagcuugug uguucgcagg a2l <210> 33 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence: Synthetic ol i gonucl eoti de" <400> 33 gcgaacacac

aagcuccucu ¢ %%%81}105]3' %éﬁ]e g&?‘m r211:1l'c ude? %rc{og?x r?r} ﬁgcjrlyngé op‘:lonaily SRaGHCe <220>

<221> source < scription o ‘quence: yn?hetlc

ol i gonucl eot i tHetyckd@@on mctgagglagenﬂgndxglugnﬂllggsdﬁwleddlw 35 <211> 21 <212>
RNA <213> Artificial Sequence <220> <221> source <223> /note="Description
of Artifi cialldsequénglerm@ypuichltomposlidngddlaiet Eorhdein theto@posBBndgthacacaca

agcuccucuc Czhm Sﬁs')el Qﬁnﬁ@t&rﬁzam pt%ﬂqalﬁzégﬁer %rﬁggﬁ?gaf% ﬁﬂit thy ét@é pence <220>

<221> source <2 I note="Descripti'on of Artificial equ nce’ nt hetic
ol i gonucl eot i ttpare oz g@digupegeptionally wherein the ligand comprises transferrin, wherein the

pharmaceutical composition optionally comprises nanoparticles from about 10 to about

100 nm in diameter, or about 50 to about 70 nm in diameter, or about 50 nm in diameter.

15. Use of the nucleic acid according to any one of the preceding claims in the
manufacture of a medicament for the treatment of a disease or condition associated with

10 unwanted proliferation of cells, wherein the cells are cancerous or tumor cells, or wherein
the cells are pathogen cells, orwherein the cells are normal cells, the unwanted

proliferation of which leads to the disease or condition.
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agaggagcuu guguguucgc a2l <210> 37 <211> 21 <212> RNA <213> Artifici al
Sequence <220> <221> source <223> /note="Description of Artificial
Sequence: Synthetic oligonucleotide" <400> 37 gaacacacaa gcuccucucc u2l
<210> 38 <211> 21 <212> RNA <213> Artificial Sequence <220> <221> source
<223> /note="Description of Artificial Sequence Synthetic oligonucleotide"
<400> 38 gagaggagcu uguguguucg c21 <210> 39 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221>rgomnceeLx228> / not e="Description of

Artificial Sequence: Synthetic oligonucleotide" <400> 39 aacacacaad
CUCCUCUETU CETFI DO <HPOMALQTICALS < 2> 21

<120> COMPOSITICONS AND USE OF EPASL INHIBITCRS

<130> CALO-006-WO1

<140>» PCT/US2009/002125

<141> 2009-04-03

<150> 61/123,069

<151> 2008-04-04

<160> 84

<170> PatentIn version 3.3

<210> 1

<211> 5186

<212> DNA

<213> Homo sapiens

<400> 1

gccacacgdg tccggtgoce getgegettc cgocccageg ctcctgagge ggceccgtacaa 60
tccteggeag tgtocctgaga cigtatggtc agctcageco ggectcogac tcecttecgac 120
tcccageatt cgagceccactt ttttttttet ttgaaaactc agaaaagtga ctceccttttcc 180
agggaaaaag gaacltltgggt teccctictet cegtectott ttcgggtctyg acagecctcca 240
cccacteoctt ¢cecggacce cgectoogeg cgcaggttce toeccagtcac cttictocac 300
cocccgeccee goacctagoe cgocgegege caccttecac cltgactgege ggggcgetcyg 360
ggacctgcge gcacctogga ccttcaccac ccgcococcdggge cgeggggage Jdgacgagggce 420
cacagcoococ CACCCgocag ggagoccagg tgcteggegt ctgaacgtot caaagggoeca 480
cagcgacaat gacagctgac aaggagaaga aaaggagtag ctcggagagg aggaaggaga 540
agtccoggga tgcetgegeygyg tgooggogga goaaggagac ggaggtgttc tatgagetgyg 600
cccatgaget goctotgeocoe cacagtgtga getcccatcet ggacaaggceco tcecatcatge 660
gactggcaat cagcttecctg cgaacacaca agctccicte ctcagttitgc tctgaaaacg 720
agtccgaagc cgaagcelgac cagcagatgg acaacttgta cctgaaagcce ttggagggtt 780
tcattgeogt ggtgacccaa gatggcgaca tgatctttct gtcagaaaac atcagcaagt 840
tcatgggact tacacaggtyg gagctaacag gacatagtat ctttgacttc actcatccect 300
gcgaccatga ggagattcgt gagaacctga gtctcaaaaa tggctctggt tttgggazaa 360
aaagcaaaga catgtccaca gagcgggact tcttcatgag gatgaagtgc acggtcacca 1020



<212> RNA

acagaggccd
aggtgaaagt
tgctgtectyg
ccctggatag
atgacagaat
atgaattcta
ccaadgggtca
ggctggagac
tgtgtgtcaa
agactgaatc
gcaagggdgc
aggagctgge
atcagaactt
gggccacgga
ccgtygccecea
gctgctecac
ttgaagtgat
agacggattt
aagacttcca
ccacccecca
ceccgcacag
agccocgagea
caccgtgctyg
agtggccccec
gcacagagtt
ccttcaagac
ccatggtadc

ccttccagga

<213> Artificial
<223> / note="Descri ption oligonucleotide"
<400> 40 ggagaggagc uuguguguuc

tactgtcaac
ctacaacaac
ccteatcatce
caagaccttc
cacagaactyg
ccatgcgcecta
gagtagtaagt
ccaggggacy
ctacgtcetyg
cctgttcaag
tgtgtctgag
ccagctgget
cgaggagtcc
gttgaggagc
ggcagctgcec
gcccaatage
tgagaagctc
caatgagctg
gctaagccco
gcactgcttc
tceccttecte
ccggcccaty
tggccaggcce
agatccacca
cttgggagca
aaggtctgca
cctecteccaac

cctgagcggg

ctcaagtcag
tgcccteecte
atgtgtgaac
ctgagccgec
attggttacc
gactccgaga
ggccagtace
gtcatctaca
agtgagatty
ccccacctga
aagagtaact
cccaccccag
tcagcctatg
cagagcaccce
ccgggcagea
cctgaagact
ttcgecatgg
gacttggaga
atctgccccqg
agtgccatga
ctggacaagt
tocctccatet
agcaccceetc
ttacatttty
gegeegtigyg
aagggttttg
aagctgaagc

ggggacccac

Sequence

ccacctggaa
acaatagtct
caatccagca
acagcatgga
accctgagga
acatgaccaa
ggatgctcgce
accctegcaa
agaagaatga
tggccatgaa
tcctattecac
gagacgccat
gcaaggceeat
agagcgagage
ccaccececag
attacacatc
acacagaggc
cactggcacc
aggagcggct
caaacatctt
ttcagcagea
tctttgatge
tctettccat
ggcccacaaa
ggcceectgt
gggctcegagg
tgaagcgaca

ctggtggcag

<220>

ggtcttgcac
gtgtggctac
cccatecccac
catgaagttc
gctgettgge
gagtcaccag
aaagcatggg
cctgcagecco
cgtggtgttc
cagcatcttt
caagctaaag
catctctectyg
cctgeceeccg
tgggagcecly
tgccaccagc
tttggataac
caaggaccaa
ctatatcccc
cttggcggad
ccagccacty
gctggagage
cggaagcaaa
ggggggcaga
gtgggeegte
ctctceacce
cccagacgtyg
gctggagtat

cacctcacat

<221> source
of Artificial

Sequence:
tgcacgggcec 1080
aaggagcccc 1140
atggacatcc 1200
acctactgtyg 1260
cgctcagect 1320
aacttgtgca 1380
ggctacgtgt 1440
cagtgcatca 1500
tccatggacc 1560
gatagcagtg 1620
gaggagcceyg 1680
gatttcggga 1740
agccagccat 1800
cctgeccttea 1860
agcagcagca 1920
gacctgaaga 1980
tgcagtaccc 20490
atggacgggyg 2100
aacccacagt 2160
gceectgtag 2220
aagaagacag 2280
gcatccectge 2340
tccaatacece 2400
ggggatcagce 2460
catgtctcca 2520
ctgagtccgg 2580
gaagagcaag 2640
ttgatgtgga 2700

Synt hetic



21 <210> 41 <211> 21 <212> RNA <213> Artificial Sequence
<220> <221> source
aacggatgaa gaacctcagg ggtgggaget geccoctittgat gocggacaag ccactgageg 2760
caaatgtacc caatgataag ttcacccaaa accccatgag gggectggge catcccctga 2820
gacatctgcc gctgccacag cctccatectg ceatcagtoce cggggagaac agcaagadca 2880
ggttcecccec acagtgctac gccacccagt accaggacta cagcetgteyg tcagcccaca 2940
aggtgtcagg catggcaagco cggetgetcg ggecctcatt tgagtcctac ctgetgeccg 3000
sactgaccag atatgactgt gaggtgaacg tgcecgtgot gggaagetcc acgctecctge 3060
aaggagggga cctcctcaga gecctggace aggcocacctyg agecaggcect tctacctggd 3120
cagcacctct gecgacgcecg toccaccage ttcactctcet cegtctgttt ttgcaactag 3180
gtatttctaa cgccagcaca ctatttacaa gatggactta cctggcagac ttgcccaggt 3240
caccaagcag tggecttttt ctgagatget cactttatta tccctatttt taaagtacac 3300
aattgtttta cctgttctga zatgttctta aattttgtag gatttitttc ctccccacct 3360
tcaatgactt ctaatttata ttatccatag gtttctctcee ctecttctec ttetcacaca 3420
caactgtecca tactaacaag tttggtgecat gtctgttett ctgtagggag aagctttage 3480
ttcattttac taaaaagatt cctcgitatt gttgttgcca aagagaaaca aaaatgattt 3540
tgetttccaa gettggtttyg tggogtctcco ctcgeoagage coltctegtt tettttttaa 3600
actaatcacc atattgtaaa tttcagggtt ttttitttttt tgtttaaget gactctttge 3660
tctaatttlty gazasaaaga aatgtgaagg gtcaactcca acgtatgtgyg ttatctgtga 3720
aagttgcaca gegtggettt toctaaactg gtgtttttcc cccgeatttg gtggattttt 378G
tattattatt caaaaacata actgagtiti ttaaaagagyg agaaaattta tatctgggtt 3840
aagtgtitat catatatatg ggtactttgt aatatctaaa aacttagaaa cggaaatdgga 39800
atcctgetca caaaatcact ttaagatctt ttegaagetyg ttaatttttce ttagtgttgt 3960
ggacactgca gacttgtcocca gtgctoccac ggcctgtacy gacactgtgg aaggectcoce 4020
tctgtogget ttttgocatce tgtgatatge cataggtgtg acaatccgag cagtggagtc 4080
attcagcggg agcactgcge getatcceot cacattctet atgtactatg tatgtatgta 4140
ttattattat tgctgccaag agggtcetgat ggcacgttgt ggggtcgggg ggltggggcgy 4200
ggaagtgectc taactttitct taaggtttty ttgctagece tteaagtgea ctgagctatg 4260
tgactcggat ggtctttcac acggcacatt tggacatttc cagaactacc atgagatggt 4320
ttagacggga attcatgcaa atgaggggtc asaaatggta tagtgacccc gtccacgtcec 4380
tccaagctca cgaccttgga gcoccogtgga geotggactga ggaggaggct gcacagcggy 4440



<223> /note="Description oligonucleotide" of Artificial Sequence: Synthetic
<400> 41 acacacaagc uccucuccuc a 21 <210> 42 <211> 21 <212> RNA <213>

Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence: Synthetic oligonuclootide" <400> 42 aggagaggag
cuuguguguu c <210> 43 21 <211> 21
agagcagctg gtccagacca gecctgeage ccccactcag ccggcageca gatggocooy 4500
caaggcctoe agggatggee cctagccaca ggecctgget gaggtetotg ggtceggteag 4560
tgacatgtag gtaggaagca ctgaaaatag tgttcccaga grcactttgca actccctggg 4620
taagagggac gacacctctg gtttttcaat accaattaca tggaactttt ctgtaatggg 4680
tacaatgaag aagtttctaa aaacacacac aaagcacatt gggccaacta tttagtaagc 4740
ccggatagac ttattgccaa aaacaaaaaa tagctttcaa aagaaattta agttctatga 4800
gaaattccit agtcatggtg ttgcgtaaat catattttag ctgcacggca ttaccccaca 4860
cagggtggca gaactitgaag ggttactgac gtgtaaatge tggtatttga tttcctgtgt 4920
gtgttgececcet ggcattaagg gcattttacc cttgcagtit tactaaaaca ctgaaaaata 4980
ttccaagett catattaacc ctacctgtca acgtaacgat ttecatgaacg ttattatatt 5040
gtcgaattcc tactgacaac attataactg tatgggagct taactttata aggaaatgta 5100
ttttgacact ggtatcttat taaagtattc tgatcctaaa aaaaaaaaaa aaasaadaaaa 5160
aazaaaaaaa aaaaaaaaaa aaaaaa 5186
<210> 2
<z211l> 11
<212> RNA
<213> Homo sapiens
<400> 2
acacacaagc u 11
<210> 3
<Z211> 11
<212> RNA
<213> Homc sapiens
<400> 3
gccaccecagu a 11
<210> 4
<211» 11
<212> RNA
<213> Homo sapiens
<400> 4
ugucaacgua a 11
<210> 5
<21i> 21



<212> RNA

<213> Artificial Sequence

<223> / note="Descri ption oligonucl eotide" of

<400> 43

<212>
<213>

<220

<221>
223>

<400>

RNA
Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonuclectide”

5

ugcgaacaca caagcuccuc u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

G

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonuclectide"

6

aggagcuugu guguucgcag g

<210>
<Z1l1l>
<212>
<213>

<220>

<221>
<223>

<400

5
21

RNA

Artificial Seguence

source

/note="Description of Artificial Seguence:

oligonuclectide™

7

gcuacgecac ccaguaccadg g

<210>
<211>
<212>
<213>

220>

L221>
<223>

<400>

8

21

RNA

Artificial Seguence

source

/note="Descripticn of Artificial Sequence:

oligonucleotide™

8

ugguacuggg uggcoguagcea c

<Z210>
<211>
<212>

9
21
RNA

<220>
Artificial

Synthetic

Synthetic

Synthetic

Synthetic

<221> source

Sequence:

21

21

21

21

Synt hetic



acagugcuac gccacccagu a 21 <210> 44 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence: Synthetic oligonucleotide" <400> 44 cuggguggcg
uagcacugug g <210> 45 <211> 21 <212> RNA <213> Artificial Sequence <220>
<221> source <223> /note="Description of Artificial Sequence: Synthetic
ollgonucleot|Qe" <400> 45 cagugcuacg ccacccagua c <210> 46 <211> 21 <212>
RNA <213> Artificial Sequence <220> <221> source <223> /note="Description
of Artpfi-chalirSetpleneienSynt hetic ol i gonucl eoti de”

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 9
cuaccuguca acguaacgau u 21

<210> 10

<211> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> source

<2235> /note="Description of Artificial Sequence: Synthetic
cligonucleotide”

<400> 10
ucguuacguu gacagguagg g 21

<210> 11

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide"

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"”

<406> 11
ugcgaacaca caagcouccuc ucctc : 25

<210> 12

<211> 27

<212> RNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Segquence: Synthetic
ciigonuclectide”

<400> 12
gaggagagga gouugugugu ucgcagyg 27



<400> 46 acuggguggc guagcacugu g <210> 47 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence Synthetic oligonucleotide" <400> 47 agugcuacgc
cacccaguac ¢ <210> 48 <211> 21 <212> RNA <213> Artificial Sequence <220>
<221> source <223> /note="Description of Artificial Sequence: Synthetic

ol i gonucl eoti de" <400> 48 uacugggugg cguagcacug u2l <210> 49 <211> 21 <212>
RNA <213> Artificial Sequence <220> <221> source <223> /note="Description
of Artjficjal Sequence: Synthetic oligonucleotide" <400> 49 gugcuacgcc
acccaguacc,a2l <210> 50 <211> 21 <212> RNA <213> Artificial Sequence <220>

<221>.sourae <223> /note="Description of Artificial Sequence: .Synthetic
ol i gomuct-eotdidetial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<400> 13
gcuuccugeyg aacacacaag cuccucu 27

<210> 14

<211> 24

<212> DNA

<213» Artificial Sequence

220>

<221> source

<273> /note="Description of Combined DNA/RNA Molecule: Synthetic
cligonucleotide™

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetlic
oligonucleotide™

<400> 14
ggagcuugug uguucgcagyg aagc 24

<210> 15

<211> 25

<212> DNA

<213>» Artificial Sequence

<220>

<221> source

«223> /note="Description of Combined DNA/RNA Molecule: Synthetic
oligonucieotide”

<220>

<221> source

<223> /note="Description of Artificial Seguence: Synthetic
oligonucleotide™

<400> 15
gcuacgccac ccaguaccag gacta 25

<210> 16

<211> 27

<212> RNA

<213> Artificial Seqguence



<400> 50 guacugggug gcguagcacu g2l <210> 51 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence: Synthetic oligonucleotide" <400> 51 ugcuacgcca
cccaguacca g21 <210> 52 <211> 21 <212> RNA <213> Artificial Sequence <220>
<221> source <223> /note="Description of Artificial Sequence: Synthetic

ol i gonucl eoti de" <400> 52 gquacugggu ggcguagcac u 21 <210> 53 <211> 21
<212> RNA
<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<400> 16
waguccuggu acugggugge guagcac 27

<210> 17

<211> 27

<212> RNA

<213> Artificial Sequence

<220>

<221>» source

<223> /note="Description of Artificial Sequence: Synthetic
oligonuclectide”

<400> 17
cacagugcua cgccacccag uaccadgg 27

<210> 18

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide™

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<40C> 18
ugguacuggyg uggcguagca cugtg 23

<210> 19

<211> 25

<212> DNA

<213> Artificial Sequence

<220

<221> source

<223> /note="Description of Combined DNA/RNA Molecule: Synthetic
cligenucleotide™

<220>

<221>» source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleoctide"



<213> Artificial Sequence <220> <221> source
/ not e="Descri ption oligonucl eotide" of

<400> 53

<400>

cuacgccacc caquaccagg a

15

cuaccuguca acguaacgau uvucat

<210>
<211>
<212>
<213>

<220>

<221>
<223

<400>

20

27

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

cligonucleotide”

20

augaaaucgu uacguugaca gguaggg

<210>
<211>
<212>
<213>

220>

<221>
<223>

<400>

21

27

RNA

Artificial Sequence

source

/necte="Description of Artificial Sequence:

oligonucleotide”

21

yuaacccuac cugucaacgu aacgauu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

22

25

RNA

Artificial Segquence

source

/note="Description of Artificial Seguence:

cligonuclectide”

22

ucguuacguu gacagguagg guuaa

<210>
<211>
<212>
<213>

<220>
221>
<223>

23

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

cligonucleotide™

Synthetic

Synthetic

Synthetic

Synthetic

_ <223>
Artificial Sequence:

Synt hetic

25

27

27

25



21 <210>

<220>

<400

54 <211> 21 <212> RNA
<221> source

23

cuuccugega acacacaagc u

<210>
<211>
<212>
<213>

<220>

221>
<223

<400>

24

21

RWA

Artificial Seguence

source

/note="Description of Artificial Sequence:

oligonucleotide”

24

cuuguguguu cgcaggaagce u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

25

21

RNA

Artificial Seguence

source

/note="Description of Artificial Sequence:

oligonucleotide™”

25

uuccugcgaa cacacaagcu ¢

<210>
<211>
<2172>
<Z213>

<220>

<221>
<223>

<400>

26

21

RNA

Artificial Seguence

3ource

/note="Description of Artificlal Sequence:

cligonucleotide"

26

gouugugugu ucgcaggaag

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<40Q0>

27

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

cligonucleotide”

27

10

<213> Artificial

Synthetic

Synthetic

Synthetic

Synthetic

Sequence

21

21

21

21



<223> 6note="Description oligonucleotide" of Artificial

.<400> 54 cugguacugg guggcguagc a 21 <210> 55
<213> Artificial Sequence

uccugcgaac acacaageuc

<210>
<Z211>
<212>
<213>

<220>

<221
<223>

<400>

28

z1

RNA

Aartificial Seguence

source

/note="Descripticn of Artificial Sedquence:

oligonucleotide"”

28

agocuugugug uucgcaggaa g

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

29

21

RNA

Artificial Seguence

source

/note="Description of Artificial Sequence:

oligonucleotide”

29

ccugcgaaca cacaagcucce u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

30

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide™

30

gagcuugugu guucgcagga a

<210>
<zZ1ll>
<212>
<213>

<220>

<221>
<223>

<400>

31

21

RNA

Artificial Segquence

source

/note="Description of Artificial Sequence:

oligonucleotide"

31

cugcgaacac acaagcuccu c

11

Synthetic

Synthetic

Synthetic

Synthetic

Sequence:
<211> 21

21

21

21

21

21

Synt hetic
<212> RNA



<220> <221> source <223> / note="Description oligonucl eotide" of
Artificial Sequence: Synthetic <400> 55 uacgccaccc aguaccagga c 21
<210> 56 <211> 21 <212> RNA <213> Artificial Sequence <220> <221> source
<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 56 '

<210> 32

<211i> 21

<212> RNA

<213> Artificial Sequence

<220

<221>» source

<223> /note="Description of Artificial Sequence: Synthetic
oligonuclectide"

<400> 32
ggagcuugug uguucgcagyg a 21

<210> 33

<211> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> source

<223>» /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<400> 33
gocgaacacac aagcuccucu o 21

<210> 34

<21l> 21

<212> RNA

<213>» Artificial Seguence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonuclectide"

<400> 34
gaggagcuug uguguucgea g 21

<210> 35

<21i> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 35
Cgaacacaca agcuccucuc c 21

12



ccugguacug gguggcguag c21 <210> 57 <211> 21 <212> RNA <213> Artifici al
Sequence <220> <221> source <223> /note="Description of Artificial

Sequence: Synthetic oligonucleotide" <400> 57 acgccaccca guaccaggac u2l
<210> 58 <211> 21 <212> RNA <213> Artificial Sequence <220> <221> source
<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 58 uccugguacu ggguggcgua g21 <210> 59 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial ;Sequence: Synthetic oligonucleotide" <400> 59 cgccacccag
uaccaggacur,a2l <210> 60 <211> 21 <212> RNA <213> Artificial Sequence <220>
<221><sour ges <223> /note="Description of Artificial Sequence: Synthetic

ol i gonuci-eotiidetix4080me60: guccugguac uggguggcgu a2l <210> 61 <211> 21 <212>
RNA <213> Artificial Sequence <220> <221> source <223> /note="Description
of Arf???blal Sequence: Synthetic ol igonucleotide" <400> 61

221> source
<223> /note="Descriptien of Artificial Segquence: Synthetic
oligonucleotide"”

<400> 36
agaggagcuu guguguucge a 21

<210> 37

<211> 21

<212> RNA

<213>» Artificial Sequence

<220>

<221>» socource

«223> /note="Description of Artificial Sequence: Synthetic
cligonucleotide”

<400> 37
gaacacacaa gcuccucucc u 21

<210> 38

<211> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> scurce ‘

«223> /note="Description of Artificial Sequence: Synthetic
cligonucleotide”

<400> 38
gagaggagcu uguguguucg c 21

<Z10> 39

<211> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> source

223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide™

<400> 39
aacacacaag cuccucuccu c 21

13



gccacccagu accaggacua c21 <210> 62 <211> 21 <212> RNA <213> Artifici al
Sequence <220> <221> source <223> /note="Description of Artificial
Sequence: Synthetic oligonucleotide" <400> 62 aguccuggua cuggguggcg u2l
<210> 63 <211> 21 <212> RNA <213> Artificial Sequence <220> <221> source
<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 63 uaacccuacc ugucaacgua a2l <210> 64 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artifkeiel aGequence: Synthetic ol igonucl eotide" <400> 64 acguugacag
guaggguuaazu2l <210> 65 <211> 21 <212> RNA <213> Artificial Sequence <220>
<221><Zplir BB* <223> [ not e="Descri ption of Artificial Sequence: Synthetic
ol i gonttl edt tide“ ¥466%°65% aacccuaccu gucaacguaa c21 <210> 66 <211> 21 <212>
RNA <213> Artificial Sequence <220> <221> source

<221> source .

«323> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 40 )
ggagaggagc uuguguguuc g

<210> 41

<211l> 21

<212> RNA

<213> Artificial Seguence

<220>

<221> source .

<223> /note="Description of Artificial Seguence: Synthetic
oligonucleotide"”

<400> 41 _ .
acacacaagc uccucuccuc a

<210> 42

<211i> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> source '

<293> /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<4Q0> 42 -
aggagaggag cuuguguguu

<210> 43

<211> 21

<212> RNA

«213> Artificial Sequence

<220>

<221> source '

<223> /note="Description of Artificial Sequence: Synthetic
cligonucleotide"”

<400> 43 : 1
acagugcuac gccacccagu a

<210> 44

14



<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 66 uacguugaca gguaggguua a2l <210> 67 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence: Synthetic oligonucleotide" <400> 67 acccuaccug
ucaacguaac g21 <210> 68 <211> 21 <212> RNA <213> Artificial Sequence <220>
<221> source <223> /note="Description of Artificial Sequence: Synthetic

ol i gon Le ti de" <400> 68 uuacguugac agguaggguu a2l <210> 69 <211> 21 <212>
RNA <Zi%g \tificial Sequence <220> <221> source <223> /note="Description
of Artjficial: rSequencgen&ynthetic oligonucl eotide" <400> 69 cccuaccugu
caacguaacg a2l <210> 70 <211> 21 <212> RNA <213> Artificial Sequence <220>
<221><mour ce <223> /note="Description of Artificial Sequence: Synthetic

ol i gontiglentirde"” <400> 70 guuacguuga cagguagg 21 2210> 71 <211> 21 <212>
RNA <2235 ARTTT [ ¢ ¢ical Seau c%ft&g &f%gnce g%ng'ﬁeuc

sour
oligonucleotide

<A00> 44 -
cuggguggeg uagcacugug g

<210> 45

<211> 21

<212> RNA

<213>» Artificial Seguence

<220>

<221> source .

<223% /note="Description of Artificial Sequence: Synthetic
oligenucleotide”

<400> 45 .
cagugcuacg ccacccagua

<210> 486

<211> 21

<212>» RNA

<213>» Artificial Seqguence

<220%>

<221> source .

<223> /note="Description of Artificial Sequence: Synthetic
oligonuclectide"

<400> 46 .
acuggguggc guagcacugu g

<210> 47

<211>» 21

212> RNA

<213> Artificial Seqguence

<220>

<221> source ’

<223> /note="Description of Artificial Sequence: Synthetic
oligonuclectide"

<400> 47 21
agugeuacgec cacccaguac <

<210> 48
<211> 21

15



<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 71 ccuaccuguc aacguaacga u2l <210> 72 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
Artificial Sequence: Synthetic oligonucleotide" <400> 72 cguuacguug
acagguaggg u <210> 73 21 <211> 21 <212> RNA <213> Artificial
Sequence

<212>
<213>

RNA
Artificial Segquence

<220>
<221>
<Z223>

source
cligonucleotide”

<400> 48
uacugggugg cguagcacug u

<210> 49

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
<221>
<223>

source
oligonucleotide”

<400> 49
gugcuacgcc acccaguacc a

<210> 50

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
221>
<223>

source
oligonucleotide™

<400> 50
guacuggguy gcguagcacu g

<210> 51

<21l> 21

<212> RNA

<213> Artificial Sequence

<220>
<221>
<223>

source
oligocnuclectide™
<400> 51

ugcuacgceca cccagseacca g

<210> 52
<211> 21
<212> RNA

16

/note="Description of Artificial Sequence:

/note="Description of Artificial Sequence:

/note="Description of Artificial Sequence:

/note="Description of Artificial Sequence:

Synthetic

21

Synthetic

21

.Synthetic

21

Synthetic

21



<220>

Artificial

<210> 74

<213%
220>

<221
<223>

<400>

<221> source <223> /note="Description oligonucleotide" of
Sequence: Synthetic <400> 73 uaccugucaa cguaacgauu u 21
<211> 21
Artificial Seguence

source

/niote="Description of Artificial Seguence:

oligonucleotide™

52

gguacugggu ggeguageac u

<210>
<211>
212>
<213>

<220>

<221>
<223>

<400>

53

21

RNZA

Artificial Sedguence

spource

/note="Description of Artificial Seguence:

oligonucleotide™

53

cuacgccacc caguaccagg a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

54

21

RNA

Artificial Seguence

source

/note="Description of Artificial Sequence:

oligonucleotide™

54

cugguacugy guggcguage a

<210>
<211>»
<212>
<213>

<220>

<221>
<223>

<400>

55

2%

RNA

Artificial Sedquence

source

/note="Description of Artificial Sedquence:

oligonucleotide"”

55

uacgecacce aguaccagga

<210>
<211>
<212>
<213>

56

21

RMNA

Artificial Seguence

17

Synthetic

21
Synthetic

21
Synthetic

21
Synthetic

21



<212> RNA

<213> Artificial Sequence

<223> / note="Descri ption oligonucl eotide" of

<220>
<221>
<223>

<400>

source

/note="Description of Artificial Sedquence:

oligonucleoctide"

56

ccugguacug gguggcguag ¢

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

57

21

RNA

Artificial Seguence

source

/note="Descripticon of Artificial Sequence:

oligonucleotide™

57

acgccacccda guaccaggac u

<210>
<211>
<Z212>
<213>

<220>

<221>
<223>

<400>

58

21

RNA .
Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide”

58

uccugguacu ggguggegua g

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

59

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide"”

59

cgocacccag uaccaggacu a

<210>
<211>
<212>
<213>

60

21

RNA

Artificial Seguence

18

<220>

Synthetic

Synthetic

Synthetic

Synthetic

<221> source

21

21

21

21



Artificial Sequence: Synthetic <400> 74 aucguuacgu ugacagguag g

21 <210> 75 <211> 21 <212> RNA <213> Artificial Sequence <220> <221>
source <223> /note="Description of Artificial Sequence: Synthetic

ol i gonucl eoti de" <400> 75 accugucaac guaacgauuu c21 <210> 76 <211> 21 <212>
RNA <213> Artificial Sequence <220> <221> source <223> /note="Description
of Artificial Sequence: Synthetic oligonucleotide" <400> 76

220>

<221>» source

<223> /note="Description of Artificial Seguence: Synthetic
oligonucleotide”

<400> &0
guccugguac uggguggcgu & 21

<210> 61

<211> 21

<Z212> RNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<400> &1
gccacccagu accaggacua ¢ 21

<210> 62

<211» 21

<212> RNA

<213>» Artificial Sequence

<220>

<221> source

<223> /note="Descripticen of Artificial Sequence: Synthetic
oligonuclectide™

<400> 62
aguccuggua cuggguggeyg u 21

<210>» 63

<211> 21

<Z12>» RNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide”

<400> 63
uaacccuacc ugucaacgua a 21

<210> 64

<211» 21

<212> RNA

<213> Artificial Sequence

<220>

19



aaucguuacg uugacaggua g21 <210> 77 <211> 21 <212> RNA <213> Artifici al
Sequence <220> <221> source <223> /note="Description of Artificial
Sequence: Synthetic oligonucleotide" <400> 77 ccugucaacg uaacgauuuc a2l
<210> 78 <211> 21 <212> RNA <213> Artificial Sequence <220> <221> source
<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 78 aaaucguuac guugacaggu a2l <210> 79 <211> 21 <212> RNA <213>
Artificial Sequence <220> <221> source <223> /note="Description of
A«tlfrﬁ?éffg@ tiénce: S%nthe i c oljgonucl eotide" <400> 79 cugucaacgu
aacgauica / iﬁ@gr ﬁ?éffﬁﬂiifl £2 S RRE L2152 N T °f i ci al  Sequence <220>
<221> source 12393s note— Description of Artificial Sequence: Synthetic

ol i gonugheots de" <400> 80 gaaaucguua cguugacagg u <210> 81 21

acguugacayg guaggguuaa u 21

<210> 65

<211>» 21

<Z12> RNA

<213> Artificial Seguence

<220>

<221> source

<223> /note="Description of Artificial Seguence: Synthetic
oligonucleoctide"

<400> 65
aacccuaccu gucaacguaa ¢ ’ 21

<210> 66

<211> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> source .

<223>» /note="Description of Artificial Sequence: Synthetic
cligonuclectide"” :

<400> 66
vacguugaca gguaggguua a 21

<210> 67

<211i> 21

<212> RNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"”

<400> &7
acccuaccug ucaacguaac g 21

<210> 68

<211>» 21

<Z212> RNA

<213> Artificial Sequence

<220>
<221> source

20



<211> 21
source
Sequence:

<223> /note="Description of Artificial Seguence:

<400>

<212> RNA <213> Artificial

Sequence

<220>

<223> /note="Descri ption oligonucleotide" of Artificial

Synthetic <400> 81

oligonucleotide™

68

nuacguugac agguaggguu a

<210>
<z11>
<212>
<Z213>

<220

221>
<223>

<400>

69

21

RNA

Artificial Sequence

source

/note="Description of Artificial Seguence:

oligonucleotide”

69

cccuaccudgu caacguaacg a

<210>
<21i1>
<212>
<Z213>

220>

<221>
<223>

<400>

70

21

RNA

Artificial Seguence

source

/note="Description of Artificial Sequence:

cligonucleotide”

70

guuacguuga cagguagggu u

<210>
<Z211>
<212>
<213>

<220>

<221
<223

<400>

71

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide"

71

ccuaccuguc aacguaacga u

<210>
<211>
<212>
<213

<220>
<221>
223>

72

21

RNA

Artificial Seguence

sQource

/note="Description of Artificial Sequence:

21

Synthetic

Synthetic

Synthetic

Synthetic

Synthetic

21

21

21

<221>



ugucaacgua acgauuucau 21 <210> 82 <211> 21 <212> RNA = <213>

Artificial

<400>

Sequence <220>

oligonucleotide™”

7z

cguuacguug acagguaggyg u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

73

21

RNA

Artificial Sequence

source

/note="Description of Artificial Seguence:

oligonucleotide”

73

uaccugucaa cguaacgauvu u

<210>
<211>
<212>
<Z213>

<220>

<221>
<223

<400>

74

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonuclecotide"”

74

aucguuacgu ugacagguag g

<210>
<211l>
<212>
<213>

<220>

221>
<223>

<400>

75

21

RNA _
Artificial Seguence

source

/note="Description of Artificial Seguence:

oligonucleotide™

75

accugucaac guaacgauuu C

<210>
<211>
<212>
<213>

<220>
<221>
<223>

76

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide"

22

21

Synthetic
21

Synthetic
21

Synthetic
21

Synthetic



<221> source

Sequence:

<400>

76

aaucguuacg uugacaggua g

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

77

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide™

77

ccugucaacg udaacgauuuc a

<210>
<211i>
<212>
<213>

<220>

221>
<223>

<400>

78

21

RNA

Artificial Sequence

source

/note="Description of Artificial Seguence:

oligonuclecotide"

78

aaaucguuac guugacaggu a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

79

21

RNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

oligonucleotide”

79

cugucaacgu aacgauuuca u

<210
<211>
<212>
<213>

<220>
<221>
<Z223>

80

21

RNA

Artificial Segquence

source

/note="Description of Artificial Sequence:

oligonuclectide"

23

<223> / note="Descri ption oligonucl eotide"
Synthetic <400> 82 ugaaaucguu acguugacag ¢

Synthetic

Synthetic

Synthetic

Synthetic

of Artificial
21 <210> 83

21

21

21



<211> 21

<221> source

<400>

80

gasaucguua cguugacagg u

<210>
<211>
<212>
<213>

220>

<221>
<223>

<400>

81

21

RNA

Artificial Seguence

source

/note="Description of Artificial Seqguence:

oligonuclectide"

81

ugucaacgua acgauuucaul ¢

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

82

21

RNA

artificial Sequence

source

/note="Description of Artificial Sequence:

cligonucleotide”

82

ugaaaucguu acguugacag g

<210>
<Z11>
<212>
<213>

<220>

<221>
<223>

<400>

83

21

RNA

Artificial Seguence

source

/note="Dascription of Artificial Sequence:

oligonucleotide™

83

uagcgacuaa acacaucaau u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

84

21

RNA

Artificial Sequence

source

<212> RNA <213> Artificial Sequence
<223> / note="Descri ption oligonucleotide"

Synthetic

Synthetic

Synthetic

/note="Description of Artificial Sequence: Synthetic

oligonucleoctide"

84

24

<220>

21

21

21

21



of Artificial Sequence: Synthetic <400>83 uagcgacuaa acacaucaau u 21
<210> 84 <211> 21 <212> RNA <213> Artificial Sequence <220> <221> source
<223> /note="Description of Artificial Sequence: Synthetic oligonucleotide"
<400> 84 uugauguguu uagucgcuau u2l

uugauguguu uagucgcuau u 21

25
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