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COVPCSI TI ONS AND USE OF EPASI | NHI BI TORS
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
wap@itezsd on clains the benefit of U S. Provi sPonak2009/002125

Application Serial No. 61/123,069, filed April 4,

2008. Al the teachings of the above-referenced

appl i caCiOMPOSITIONS ANTRUSE OEERAS DYNHEBETORSE.
BACKGROUND The transcri ptional conplex, hypoxia

i nduci ble factor (HF), is a key regulator of oxygen
honeost asi s. }_(?{ oxi a_induces the expression of genes

CROSHREFERENGCRJ JE&{“P@HPAQH@ ysi ol ogi cal

ﬁcﬁ%ﬁ@ﬁlod aslhmh@ B 981§ 1RPWBBhAL ARSlidafieR Serial No.
ta Ism erythropol esis, angiogenesis, glycolysis

61/123 08, fyled dgs i 4uRORK eAllttlneamdnmgstofohﬁ ahveeablsrénsag apMication are

) regigat Lon, grow h-factor signaling, response to

incorpaggtEd bereupby [leENCthesi on. These gene product s
participate in either increasing oxygen delivery to
hypoxi c tissues or activating an alternative netabolic

BACKERQWAD ( gl ycoI ysi s) -whi ch does not require oxygen.

d h
FERT S PONECE AL AP i SRR B BR LR Ly egigor of

oxygent Hoos GBIV Rpdifa dlduowd the eRpregvich tizcaBgpageipatngin many cellular
i rmortali zatl on, genetic instability, tissue invasion
and phygRlogistlay peespes, qqgw PEOXYgED [rapgprt atdriey motabglgsm.erythropoiesis,

I
oS0 TV by s U B B 8
growthsfadrunsigna omgpt@xetseuwd stress andteall adl’msmnt Ih&xetgenebrodubtstparticipate
are basic heli I oop -heI i x.transcription factors.

in cith ISR UIRVESD eI F POt SRR EART P B e Bea Rt s Efptabolic
pathwa?lagly(%lefgl@ ) YHRUMIoEs hét ehEird @)%eﬁt }@fl}yox%lm%b&d ﬁﬁﬁ‘@/hflé ¢ addition

he”’oxygen response pat hway, and can
to being hequered ddyunirtg| célluRirgirptesses2caal qclﬂ@aaldlfureoragrpwﬂl bHBIHIPW@g or

aiding ﬁﬁf&&%@ﬁs{nﬁ&%{zgﬁ ecgtﬁléc?\;;leczlé%talg ygb?esueérg{garsgor{l eglr(]lQJcEtEiStasis
(HarrisKa®l. IRev. dandel DN38-UNVERD; Maxhwvell et al7, 187 88pin20039:. DeMtlilt 293-

a tunor establishes a bl ood supply, hypoxic conditions
299,2Q01)i t tumor growt h. Subsequent increases in HFl a

qﬁ%‘lyhﬁ%te oe(ﬁllﬂe} cénq ?%13 E&RSFIF’[%F&S 0 I%Iefdt\gﬁlggbeta subunit,

genes suc as VaSC ar e gro actor
both of(MEGE)lre Bésichetix does-helontrasscapsen facars. fldie beta subunlt of HIF is a
vascul ari zati.on ancl Lhe est ab|ISh nt of angio eS|

B 8

constitgtivergbisfens Bratein Tor Bng YRRt ét thaFeEu EARGUDBAD SPAHC tphe oxygen
o088 60 1 3 90 B b ki
HIF20 bodrBidF 3y, iredpleatstabype Miax wel f @ mheCutrh@phi. gleast Dgr.ale 293-299, 2001;
Safran $hd RT8rin, N AR FReTBRN : 779.783, 2003).

Until a tumor establishes a blood supply, hypoxic conditions limit tumor growth.
Subsequent increases in HIF 1o activity result in increased expression of target genes such as
vascular endothelial growth factor (VEGF). VEGF expression is essential for vascularization
and the establishment of angiogenesis in most solid tumors (lyer et al., Genes Dev. 12: 149-
162, 1998). A significant association between HIF la, VEGF overexpression and tumor grade
is also seen in human glioblastoma multiforme, the highest grade glioma, in which mean

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 lu protein
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patient survival time is |ess than one year. The
rapidly proliferating tunor outgrows its bl ood supply,

WO ee@al1237eg i n extensive necrosis, and these reBCDNS2009/002125
express high levels of H Fl a proteinand VEGF nRNA,
suggesting a response of the tunor to hypoxia (Zagzag

and VEGF alRNA Gaiggedting&: resfabbe @6th8 tud00Q)hypdkia (degrgenslqdidiger 88:
H F2a(al so, endothelial PAS domain protein 1, EPASI,
2606-2QH 20 H%/pom a-inducible factor 2, H F-related factor,

"@F rﬁekl% kr@‘mﬂz'ak(ﬁlsf) a&&d%fheh‘sl'—ﬂs %ﬁlair{%rjﬁ{eﬂ{ | YEPAS1, MOP2,

as a transcription factor expressed
hypoxxemnkhicﬁﬂé faﬂtkorc?e HIE-r¢lared fe¢togHRF,Rilda . alp‘htlllke factad .HIS?:)lwas

1mt1311%gient3fie gsa éé&%ﬂéﬁéﬁ@qgggp@ge | en(?)th%;a&pellveé&gm el?g};'QProc
Natl A§§e§]5*c§35)9§/1 69945731450, 890 RlF1am B RER , Bk, blv. 6825840, 1997;

i nk between el evated EPASI” activity and
Hogen@mgleo@en’egm Glaegn. 35988 PHRBIEY, 1 Q9B d 1y cteptp Greineselio's 11 had-82,

S ow H F, acti ul at e EG- expres
1997). 3 Pl PO b SR Fla Al S8V G Tl i eeriy B HES B Risatcnsigpted by
experirB&ASthht sHIW hohp GITFI 0t Vi@ kGl 88y WEGH X ek Qbn. aV6AfAl A@nan kidney
EPAS 1 into these cells, VEG- nRNA and protein |levels

cells typiseHphgee lopglgyelp @éﬁ?ﬁy‘i 1{ betapen infroductieme®s vatar:encoding EPASI

into the]sé%gl]s]'{/?E%F %%N’A an 61EPAf€]£ l(ﬁlec?‘Sé ﬂhrén%c%rﬁgls()a{gg:al., Cancer 91:

reSS| on was SI I can eas

1429- 1dem®9uy a?Vhe’igEﬂAﬁl M%@ﬁnﬂlbllﬂéd b&@%ﬁpr&%&ﬂ wacdignifitantignd
VEGE expression (X a et Cancer 9 1: 1429-1436,
decreasgdothys dﬂnewwgpaﬁudaﬁcvd@%mwew EPAS{ gt vily apddv Kfghgexpression

(Xia et% PERR O I§%9al433%, gg@@r W Hréiat‘i@l b@REH HECAR t%ﬂ? VEGF

I'ssues. EPASI can eadi detected In rena
express{lm Gi atswnebs¢iREC)n owligndnit nelds arml tisseesaBBASE eanbe ecaddy detected in

renal g PG 0GR LD s ety B aee P S ror o Gask P AUt al

Cancer 9121 420€1436C20(1)) QPR fich #SHEreSRAM EP A ST ARBAERSF IRNA in renal
normal tissue, suggest that abnormal activation of

cell carepgia tiggye sen il psy oPwparei o nprend riigsusy syashtghyfabpamal xptavation of

2 I addl
e by SRS i AL 00kl B 8L 0

2001).al so been reported. EPASI is expressed at the levels
of NMRNA and protein in human bl adder cancers,

a3 gdditign r«pr& theg@remion oAk PiANasioher mrdigpenais haxplsodeen
reporte@I EPAYT ¢ es§9d 7tr71é' Te gZI%’of 20O ar@"})%t}aﬁlr m%ﬁ{mlb?a&ater cancers,

over expr essi on of i'S seen I n squanous cel
especidhlgan ttausd withcda mamm pl(eS&jINGZXde-ltt ghetrdlegrlss: v14- EPASIOOZ)

wer e ass ciated wi.th | y aggressive behavi or of
AnotheSSRipP e USRS PP ERERP! oatrorh Sy s@@h@. ragd-neck cancer
(SCHI\(dﬁOHII‘gHéF kLR oFtEPAlS ], wéx‘étasso&até@mtﬁtlocaw%Qéressl?’\'/é)lkehawor of
53: 1192-1202, 2002). These findings al so

SCHN@emM@t asamemsvéichmmkomngmneméi@w@nm adnl.of.BPR8Hial. Oncol.

Biol. ng ?%Fglt g@%ge%é@écﬂlese tﬁngmgg%ISOYd%ltnogs rathFa link between

overexpression of EPASI and resistance to chemotherapy. Yet another correlation between
overexpression of EPASI and cancer is seen in malignant pheochromocytomas, which
exhibit a higher level of EPASI and an induced VEGF pathway, when compared to benign
counterparts (Favier et al., Am. J. Pathol. 161: 1235-1246, 2002). EPASI1 overexpression is
also a common event in non-small-cell lung cancer (NSCLC) and is related to the up-
regulation of multiple angiogenic factors and overexpression of angiogenic receptors by
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over expressi on of EPASI and cancer is seen in
mal i gnant pheochronocyt onas, whi ch exhi bit a hi gher

wo essl123764 EPASI and an i nduced VEGF pat hway, wWh€TUS2009/002125
conpared to benign counterparts (Favier et a\., Am J.
Pathol . 16 1: 1235-1246, 2002). EPASI overexpression

cancer cellsAEPA A BRMAXPressive it NSTLI0R aﬁ rmdlbat&ed)ﬂ pdod Bﬂag‘fnaﬂ@ er
(NSCLC) and is related to the ulatlon of

(Giatrogrgplslseeti -, Bact Segcarth: SO BER TSk v and lgvelp QQEHA@ WRNA
and pr &%%S Qs up Xﬁr‘%g& filn Ca%leﬁfcaréﬁ?&% ce%’s%rﬁf@[p%&?x%%@ thele cells to
TS an 1 ndi cat proghos

hypoxig Girétief dnoaeuseakP ASL eﬁimessuﬁf (Sado etGhnged J. 85esp8863e89/@al Biol. 26:
El evated | evel s of EPASI nRNA and protein are
127- 13§e%9320n T akspriceetheig %éﬁ@é%?r%ﬁﬁatééﬂ‘qt &levated EBptsganders

aggresﬁ@e ltulﬂﬁﬁ‘%eﬁﬂe %15 ah® thlay&f)é(e'tl e Ij‘hﬁéa eth@ﬁ% ﬁﬁg‘gﬂ%} Enpe'%t%'atment of

expression (Sato et spi
severalBliferenGped A rcahBets. 2002) . Taken toget her, these

}I&?' es de strate t hat Ievat EPASI. conf I

ol S%WG %?X‘%&%B%SSF I P anat'i rPary 8?‘?%‘&*%‘1’?8/ yregulating
an isofO@t BIVEGFBM c@héiar'b@l@hhéselﬂ{déﬁﬂémﬂx@&yrﬁﬁt%nsmrﬁé BREbcated within

types of cancers. Furthernore, the hypoxia response
a cell tepeespenificinhgicen elevieat inrgliobhstoimaeily ehyiciptesgultizt ymesgaktion of

VEGF 86?{8?$?1bﬁ§oug$heghﬂﬁ§8 %ncéxage(afe%\#Ah} ﬂ tilet@?ﬁ (Llrf]lgé npzﬁl,?? Biol.

Chem. Y PE09REQ0DI4£, 200PRACRInRAtcRANRion Hf BPASDkaS taMmBinged hgpoxia-
participates in the |PI regul ati on of VEGF exPr essi on
1

mduchlhfa@ugﬁ kathdnteef ithediIRE, BRs mmkdy to trnspei viareethe MESHg promoter
) 4
winsfl oy Sl S RO o e

capablllitymﬁ)caladeﬁ deitsi tblcembachygioxikc doatiaionby enleincing dxpeeskiRE of factors
é&% unabl e to transactivate the VEG- pronoter (Liang
require

orayascugng}tlé)lnan BEOEXFPIS- 20087- 20094, 2002). This

Ay g &ﬁfse(ﬂ%e&ét EPASS idevenathal hhdy dREase@NRAE r&RAhSa Idhg felt
conbat hypoxic conditions by enhancing expression of

need fdr additiosalragqutis cephbl oot effest vélaregdatingnE Rl &mgliogehedi ighibition
18 espeéggg gﬁg@?a%? ﬁg{}]l%%‘reg%EPA§ %an:chi\,/l gi%gl lear%&lée lépr]egolf,r]gtlon of expression of
EPAS 18 dbdocifed will aithg defdgrail tgp@forebh@et i vel y regul ating

EPASI function. Such inhibition is especially

important in the treatnent of cancer, given that the

upregul ati on of expression of EPASlI is associated with

many different types of cancer. BRI EF DESCRI PTI ON OF
BRIEFBESORANTIOMNOIEHE B$€ENTIIE | osure provi des

conpositi ons and met hods for. nodul ating

E
ST PR B S PO RPEERgs bhanadpfating EPAS]
expresé'mﬁj Uin%dnn&]]ﬁp ﬁ&l/% c%?‘@)‘b%%%hgfbr%&iupﬁin' lp@Medk | &d?@ssf&ﬁ'xeclfré‘i)eheved

treat abnormal proliferative conditions associ at ed

to be uwftllhoERASabhonﬁxlqnph&satoffe Cabdwrmaiisspcn@tledfv\eﬂaﬁﬁ’ze(él Examples of
abnonr@ZEgolélfflgr%tq?%%fdét?c}/rg g ﬁ)(?;)lelrgrgflﬁetrzli Yvee sor errggtEm dc’suc%ncearlg tumors,
hyperplasias, pulmonary fibrosis, angiogenesis, psoriasis, atherosclerosis and smooth muscle
cell proliferation in the blood vessels. Inhibition of EPAS1 may be a particularly useful
approach for the treatment of such disorders.

Accordingly, the present invention provides EPAS1 inhibitors, and their related
methods and compositions that can achieve inhibition of EPASI in target cells. In particular,

target cells include those cells undergoing unwanted proliferation such as cancer or tumor
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hyper pl asi as, pul nonary fibrosis, angi ogenesis,
psoriasis, atherosclerosis and snooth nuscle cell
w@e@biltzsati on in the bl ood vessel s. | nhibiti oPCDS2009/002125

EPASI may be a particularly useful approach for the
treatnment of such disorders. Accordingly, the present

cells, cey@idet ginéxpessiasgoRABhnd/onprolifepstson Bstidtbéivithreettaineliseases
nmet hods and conpositions that can_ achieye inhibition

or con@jtionspgs.| T ¢6}lsiin ayigimpung diseasgs pare§eHAn f transpltts) cld rathogens

(e.g., bh&@%&% Fu'ﬂgéleceﬁg)'. Ehe 11L8 ?ﬁ;‘gﬂﬂtggﬁ!‘@% LRGN hia§iAibREPAS]

such as cahcer of tunorce under goi ng
by decexsing EPAS | gixpmisiomnt 4 biolggicdl iffuest@hiod iE PASH 0@l gatamckneynhtic

. .CS{%EJ di seases or conditions (e.g., T cells in
activityy Hﬁﬁnne di seases or rejection of transplants), and

P&t PPASNSnHiBit& can BRGLRIR ﬁfﬂ(ﬁj, a gRhoeehles] ep-mi% i@?ﬁﬁhg an
inhibitors of the invention may inhibit EPA%I by
antibodjg e peptsdenteriZPAS!, oex peptsdinometic. a bi ol ogi cal function

EPASI, (e.d., i tivity of EPASI). . .
Resnin srnp s e B A EnBibratbithr€ hudfigaptds. 4e invention
providék&16tel QucieicRRREsicdfpriRfngUdl 1428t Aporfibh i@ dybridizRaBlahFPAS]

derivative, or a peptidom netic. Certain enbodi nents
transcripg bpdes cedaiBRABitipphics. t Brysiolegical gr intragelldpg and degreasepthe

i.nvention provides isalated nucleic. acids conprisi;n
expressip PR g ST (RSB PR bedREre Shiltne

transcript &Ns Ghelpding iskednst ok aspli capNedistiofs ay Wel§ as any splice variant. In
hysi ol ogi cal or intracellular) and decreases t

h
certaingszfrhoég%ﬁ thet targst gene Ymeripthag aseqyencerpid fordh Q’e$l_5(§éﬁ’el\101 L.
Examplﬁ6%21;?3gﬂl'eg&%esrm%upl%caz{%dsﬂﬁaﬁﬁﬁ!fblcéﬁgqrp:lé RNA[ Edserlidts gml’l r:atalytic

g introns), post-splicing trdanscript, as we
nucleicagidennsspits.c A nafdiamndid nlay beasinge-rorelobbidistandal. Aldeuble-

target gene transcr,i pt has a.seqguence set forth in .SE
suandgdGioffsre 10 BeABPde B ERBg6f PESTORE Hutes e HlEmaRriDy, Where
one or RIS tHeiraBU AR Flc- NN deq ORSSiAIE IsEatd 1Rl ¥did fhay include
nucl eic acid constructs. A nucleic acid may be singlé-

regiongef sgirAoimpl gnerardly dmeaning that dwt qoampadd heroise w-eadlied “haiypin™ or

st Q5RO ASAIEE 94807 Bl MBS o pifanny comise
a nucledtil@dpence thatgb@mplehntedto Arepididdd@sistin@Bfiesimdueihah d 000, no
acid may include regions of self-conplenentarit

more thanaii0npo 1ese than 58 oipBaredhpn | i onne BExihpa éO'nHa%iaﬁéﬁieﬁ?"of the
" I " i i u
erect Qe L R Ry s U B B R BB O e 1), orany
homologsdk.gqiorttieloge guipareloghedr vasiants Mipdresfgniggajicliovaianegi dihe region
consi sting.of no nore than 1000, no nore than 500, n
of Comﬁ%mnﬁﬁ%wﬂgefe?%bIWeﬂ i wge%idewnmemeﬂwgwst fo, 15,
20, 21,9Ch 8ol 889607 138 2b 85 9Rf n BRREIJBRUCA 8L HoRET bRFIHRRGRtY may
such as that designated by SEQID NGO~ 1 (Figure 1), or .
fall withmyarhiotroh.ogeodfieg spquemmetdiel nogsoding sppicatcogfghe target gene transcript.

GenerfBLRSF T ST SR 15 BTl ¥ o
in lengf)@h&epticiRfy ti@n@BRtwidnRl dbpuet4 loaddsht IPnuckéotides. A nucleic acid
may be a DNA, RNA or RNA:DNA hybrid. Any one strand may include a mixture of DNA
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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20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30

nucl eotides. A region of conplenentarity may fall
wowamiims7ah i ntron, a codi ng sequence or a nonckdi/Ng2009/002125

sequence of the target gene transcript. Cenerally, a

nucleic acid will have a |l ength of about 8 to about

variety 2@ ehoiifedagiohs, dRSudihg DAS 6r Pdkd Mol iTichEHEL tB thé@batkbone (the sugar-
tionally the Ien?th will be about 14 to about

50
phOSPhﬁ{)?quémr} wesnatwahpndlar acideingluding ipteraugipgaide fagkagss) or the base
: r e t

poior YRR B o 00205 L AN RGOS iy

preferabk;adaivb v lasstic bastsiut il &b R&)w 30 maclebiNPesaind RNA. Ofﬂﬁh kcemfiaBegne or

more mRLGR u%'fé\gs %ﬁl%%’{&\?%mg?a%gﬁ%ﬁg;@c 76 SGPRENG 1 WEW%‘F‘%&“ acell orina
place \A}H%Fé HeGuBlel® a?ﬁdjfsqlk@fg t% d%ﬂ%x%&l'%ucﬁﬁs We! dhorAschTRdhd éa%g of orally
forms that cannot adily be classified as either
delivered niRNEc adidnacd diedumg fat uﬁm}ed madleid emdmylroﬁhe aawofelmyll‘ézhl
i fications, includi one, or nore t
constrth M SERH SR Pl g Mo EshEre bt vTDR TS SN
modlﬁéw@hﬁuﬁr@el The bikel steiiadndNbERNIC I TROAI FHQnY loteRS8SA A The
base portion (the purine or pyrimdine portion of .
dur)lexavortsctnmfaﬂ omlbtﬂ sandedpayingla-straedes ‘hapind RAWA| construct will
preferaﬁbel{a%rgtal 4 e%h 8%28 \% %(F 19%1 hotl%fe ianb eh tﬁl]églﬁ‘é)%tlon m@/tab%gt 21 to 27
nucleotidiih l¢hgth. A& altyfic bﬁﬁimn@hﬁlbﬁﬁ‘d &idsSthh¢Be siU6HYMS or DNA
stability in the serun;i< inacell or in a place where _
enzymestandnipgyl @pe certpin madifipdcaripst altwéel@@qldw@r@a,m%su@hlbarsexpresswn
€ 704 y.del iwver =Y
o e 418, £ ASRSERL By U 395781, 0091 BN NG NR. i s uner
physml@g&el afndéivnRNAd atoostcenttitjornt Wkers amansknse n’pkam@ ndrarof haolittle or

t transcript wll al |
no efefin e R R TRagPT tertips DL e e peringk 10, 20, 50,
100, orqlﬁﬁo Qn'én@}ﬂb’lapt lh@é]el‘é%rcic@th'e%ﬂn mmeals%% t‘é%e@%rtéff%@ts%fn Rllular
| e-stranded or single-stranded "hairpin " RNAi _
phenotmstlm tstcapg pf cep‘rraef enapr oelldanes, @llld@ﬁ@tm reagdtrate3( expansion
may berm%ersg oettd ug)gg adlﬁl Il'u%tﬁ%{()';'l o%négef' alp%ﬁtgcp nucljé/lg ﬁ%ly z;{’l%gelratt)l ce?l
expansifi Wisl BEByihiBed b @raare shaw SIMlAt anamsneanmllymayarahgm
contain nodified forns. Nucleic acids herein may
concenfratipippk theppeleissicsh of the target EPASI gene by about
9 9 % t
T R R SSRGS bt il
any of then@ansenNERAGSH isebis@s,copt nmﬂelbaSIdb Itatrgéteigxm BPPAB1 ﬁga&t (or targeted
Preferred concentratlons for . estln eff
nucleiqpcadsei A phiarpaceyfical fomgosqllgn W ge%a é@ggaceutlcally-
accepteﬁﬁ@&fm!slarA phielREGi ACESRpHSH & ﬁla?@ Eh§@a Q@cl&%%%i%qh&tor
fects on ceIIuIar phenot ypes n e case of certain
hybndlzasn@ehe egdt genaeanscopl tllnd@eabj’m@pgldelcqoedsws pad deayéases the

ex?aﬂﬁi ga macgé be meg Eur ed upon adm ni stration of the
eXpresyiglt §et'E SPTEHEEF I 4EF Preferably, cell expansion
Wh lcbrtdig abpisbiHeaflvddyiof peatigss hBRBd PRYIibiiRg expression of an
experi nment al fy meani ngful concentration of the nucleic
EPAS lggdng in a cell. The method may comprise contacting the cell with an effective
amount of a nucleic acid that hybridizes to the target EPASI transcript under physiological
conditions and decreases the expression of target gene in a cell. Any of the nucleic acids

targeting EPASI disclosed may be used in such a method. The cell may be a tumor or
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In certain aspects, the invention provides
phar maceuti cal conpositions conprising any of the
wo armaes6EPASI i nhibitors, e.g., nucleic aci dSPCT/US2009/002125
targeting an EPASI gene (or targeted nucleic acids). A
phar maceuti cal conposition wll generally include a
cancer@RaRTPL pathd gl deylacceps @il eelk alnn@ftainferpbualimens the atmal cell
conmposition may conprise a nucleic acid that . | i
undergﬂsﬁdmvmnif‘éisprpbfem@ntntgatg}é%dsg}% Aecrtpig iseaseRr Gerdidion in a patient.
. Ccal oy :
O EGah AR, RO HARSAOBE Rk HERERT Rl ofa
tumor inravsabjecq Romposingednmimsieadg afi amounto flant B RS enhite®s herein

.of an EPAS l1lgene in cell. The nmethod may conpri.se .
sufficiqub iy @étl%éétg?w@éme c%ﬂ_efht_ugwre 1 BCHAY BSPERIBURE Iprendon provides
method346# Fe4tindG ﬁti‘éﬂlastuffyigé g & %aﬁc@r,tcB%pYi,@iﬁg%Hmﬁﬁﬁging to the patient

transcri pt under physrol ogi cal conditions and
an EP Addcinbidstes hethim. elpriei3A$ bmhafitor avaydte aymrvéeic acid, foekkamplayan

. of .the .nucleic, acids,targeti ERPAS|I discl.osed may be
RNA ity fid Shena G GuiBir  HHE b8 i opBBRaShET o
pharmREGRAALRUSH1ARE karridr. POPHOGEN, RlthmoPWilRcRpriR one®r Imore cancer

In certain enbodi nents, the normal cell undergoes
cells expriggamgdbic pens! thatehanpdaicanak targstsd sl hedargeceP A8 Bensi wan e
overex ey BRI Dol Mo BePRuRR e i E LR RRE G yflfmor may o
be a métadtgicofunort SUEH treAim@nSiiby 8€ tombBmap it A feartoniavdditeinahgnti-
an ampunt of an EPAS|I inhibitor herein sufficient to

cancer pwgeltaﬁ@tmwwhptaipbibgp CRIMET £¢)lsgp an padibixe PR Fyergistic manner

with th83R8EHSicid "ehe rﬁh‘é?é?% LaA aRE B ARRidTEE HREndPhedd&R ) Bed
pat ng onpri si ng

atient sufferi roma cancer, C
formulatddrtagetteens mgombinatien fatiudamionaor lBRABE farmhilded oxdependently and
. .herei.n. The EPASI inhihitor may be a nucleic acid, of
adminiglgiefl il Suchii maRORT (1o HBFIDE AL R0 4° [oaARIQ) itk Fipipihpg Stfect.
af kehtaiRAsheTRY tHREn T QftidH b BlesWot thedise of a nucleic acid in the
pharmaceutical | y-acceptable carrier. Optionally, the
manufacire pf gimddicaorept fos éhomeatmentfy for eamople, easicersor infection by a
atho $¥pressing the gene that the nucleic acid targets. The
patiog arget EPASI gene may be overexpressed relative to a
Ne Ber€AN a§Feetss theahVertiod Prévidymanadd shdtdosgietitioht €ortre®¥ing or
_may al so be a netastatic tunor. Such treatnent may be
reducingghipathegenfiam 2 etiertdaiecisd O apabierigreataminated by dkepathogen.

gag%g%ﬂsﬁe%?sp&ie r@QR0hv R rpgahhm ackd ha%%ée%til:ﬁl. Such

It1ve or synergistic nner t € nuclelc
packagad phlarmBkeutivat t@nhprisesi (@) arhdraphetiatgidficotied araodrit@fino @rhibitor

. agent(s) may be f ated t t.her as a conbi nat.i on
dlSC‘OSF%ﬁ?fﬁﬁa ?taﬁ,ge&raw%leg?%ﬁﬂ? téastmagﬁseﬁa@%q ké‘g%hfar

admini&eHTioni ot EFAKD i BRoBoMBRARGth & 31 patidn® MBinH@HRIEMat express
S0 as to achi eve the conbi ned effecF. In certain

the EPASpgens, the invention provides for the use of a
nucl.eic acid.i ure

n t he manuf act of a medi canent for
OMID 5 s A e Pal MUguIRBmOvide Brckgred Rrilierash Tpe
packagdd BRtITO@S.can be specific against one or more infectious agents such as
pathogens. Such packaged disinfectant comprises: (1) an effective amount of an EPASI
inhibitor that targets an EPASI gene in the infectious agent; and (i1) instructions and/or label

for administration of the EPAS1 inhibitor for removing or reducing the quantity of the

infectious agent.
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In certain aspects, the invention provides nethods and
conpositions for renoving or reducing a pathogen from
wa2@atieit i nfected or an obj ect contam nated BYT/URE09/002125
pat hogen. Anot her aspect of the present invention
provi des a packaged pharmaceutical. Such packaged
BRIERDESTRIFITONOCDHE DRASWINGS a
t herapeuticall y-effective anmount of an inhibjtor

di gt dsBavh HiesiN A ssquangs futhemen BN (Graiank AggessjomNo.
/ h
NM_OOé%Z%}' @Er%ggﬁq@nﬁ Phe @ﬁéépﬁbasfe%eéﬁge HdehfRbA8 npf)olh e

itor ‘for e treatnment of patients having
correspoudror Sletcbs&taﬁgcpse&lssnddses ESpASlengdibg. SHQOD INODs: aspect  of

ne pr.esent ti ow a packaged . )
grBraRtdls h s Ao S s Pe SRS B there sikNA
duplexé@ﬁﬁEﬁ)Aglﬁg@E@;ﬁiD s Qranﬁ”%!j 951EI“A§FE§ (DRIS 1PAEOS:S7 aﬁiélcé) asd
at hogens ackaged disinfectant conpri ses:

SIEPASalIC ETH@ & iNfes: Qnmd n0)-ofin &4 9EPMShan kllldnb)l’ cayeinpimal callr g@h@e

siCoNT Bl chp § R85 ER BB iR TRt piFislelst el o thee

siRNA ERAPhst IEPR 1 dxPibife@rsign@fidint Bew fredu@dionl JTEMAR GRANK.I ty
of the infectious %ent BRI EF SCRI PTI ON CF THE

DR REShPivg @ne-EP AShloseivitli o f edsiinora gLENA eluplexenngg pnitial three

sits in TR el O PP AR PSR B Al B S RRMRRGE PEPET T YT RS1 A

SIEPASJl@(-F};SiCBH’}’CB 1tB34tahﬁ sctEPASl GMQf&le\&& Ghemo g oaht BRPECASt R vity.
. bé SEQ.ID gure 2 depicts the eval uation of
Figure 3Rtis apls rat&m ‘vath? Qe%gn Pﬁihﬁtl&‘P‘étel’ﬁP"éé“@}tPl\lA dupl exes-

¥ gjﬁr’aé@ g)[u‘%h a%%}%g%%aéf&g?%ﬁ’se@ral aﬂn “?EE ﬂleiﬁindkREQg(those
which {Howrd nh&indstepotaanoiiiire) | aeivitg; serF ii e SACONIABdEeH@rowth. Of

the mRBJ%J%fV%ﬁ@%/eé E?F;@ | Eig%}%-lrpxe-gllélpg e 1r§e!ﬁa ev %@%\tl sh@}lﬁcégﬁ\grhlbltors of

A498 M Rkdithed ntdagiell bGaBd1-tHRNBel 8t d ms&a@ éﬁ?@syrRNA
Fi gure 3A shows anti-EPASI activity of di ti onal

Siigas diﬁm@itéféewéa? siERASIl AF2 (SrﬁrQéDé‘ﬂ @29iand AQpeffectively, reduces

cellular%%é,ggnﬁﬁgk Aiélxaﬁlrée% n%gigﬁbg ciﬁ‘cgr’c n%é%ﬁé’adég'gﬁ 498, 786-

O, and§hariey the nmost potent anti-EPAS| activity. Figure 3B

is an illustration of the deS|(% of the tiling
Expues pdrilsshopisgeductionsin thafate >@5H\11ﬁ'égr0!1|ff‘éaté¥m§19p§re@fment

: I I d
with sn? X814l .aﬁgéﬁé§ba A Agl M}QL g?ﬁﬁﬁ glEbQ@?A"@h&hﬂ%ﬁ%‘@%\ﬁﬁcant

e nost potent ant activity, see Figure 3
anti-préldfotiticekffegriowdds a@ll 786 s¢elRNbutchoplreKals- t ediseadicating that

cnce e e b e A e TSk by S Btr i

levels.real -tinme cell electronic sensing (RT-CES).

SUMMARY OF THE INVENTION

One aspect of the invention relates to a nucleic acid comprising a first strand of about
15 to about 30 nucleotides in length that comprises a sequence selected 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-

-7-
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Figure 5 denonstrates that si EPASI A-2 (SEQ ID NGs: 29
and 30) effectively reduces cellular EPASI nRNA | evel s
w0 nooeaki7es ed human renal cell carcinoma cel | | P@EES2009/002125

(A-498, 786- O and Caki-1). Figures 6A-6C shows

reduction in the rate of cellular proliferation upon
strandeﬁﬁﬁalefﬁézﬁiid vt fed 6¢tRASk préssion #erdsirlihieRA b dsedinugrorin/HL

tatus, siEPASI A-2 achieved a significant

(EPASbhltn. aq:ﬁlldw RN ipterierqnse Mechamsrg " and 786- 0 cel |'s, but

not in Caki-1 cells, indicating that cancer cells

defértdingmbodimgnts, ﬁr@@ma@ém d@x@%strr@ﬂdeﬁ Ré¥h neitonally about

reduc ceIIuIar | eve U
15 0 apqfeRAReko B ol bR Ene ot Bt od{lgs g oo
RNA, Whétii the BSirsin RUR cbipFigesa obp ségicit hansl ﬁlﬁou&h%lbbdl.ﬁ 100
about 30 nucleotides in |l ength that conprises a

nucleolddasue Haeths dnaay od the apbogpnentp dcdpsedbergin, thedqugleierahmay
5.t 0 I [

comprh 5 P B AR5 (AR UG RN Ryl 08 s o

strand. Siacongt ESIﬁb’OﬂnﬂSnta,I‘tEe G esrph@oesdcand sttandadche futrégringmatleic acid

form a doub| e-stranded nucl eic acid e )

may CORHRJISE 3|3o@yqu ISR ér@lemgﬁé?%lqﬁ‘%pﬁbg' and 5' overhang regions,
n |

whercifi ORI ARn BUBL RIS cBitafhs TR BBAH gL BEu HRRERRKDS i
length.by an RNA |nterference mechanismln certain

enbodi nents, the nucleic acid is a doubl e-stranded

RiNAny optheaialdsyd ambudinddnts, cheafroudtradd ofitied reetdidedd iy comprise

odi nents, the nuclejc acid is_a

Jasem“WQPFﬂFﬂf¢$&$l%%@Hgﬂﬂo§ﬁ%7h%ﬂﬂpﬂﬁ ﬁNA7cH%ﬁﬂt§%§5 276@b3133

35, 37, fs@ghpmshﬁy'm@bﬂu%ﬁsfi g7ah0ul 49 RUgt et hdes kB 77, 79 and 81.

fn’any of the erbodinents 'di 5cl’oséd 'herein,
Slmllalﬁly,ldh@S@Oa@ stdansiayay omppse asehhtngecklenied Ifeot BHE BN 6, 8, 10,

fir p ucl eqt i, de [ e
12 1435 Tt 53 288k 30, FA08) M) 901 S 42 350800 5. o0,
62, 64, 96! 881070012 tie 76 OT8L 801 4 gpuCl ei ¢ aci d may conprise a 3'
overhang region, a 5" overhang regi on, or both 3 and

AndNERBFYof 8l M tioRGhEE b 4So1aMAMNIRR A8 L&Mprising a
optionally contains fromabout 1to about 10

sequenpeithlagbybirdezesito alregign hf 4mEBAS 1 dfansdiipt dpedposdidg to nucleotides

ts of the nucl.eic
65571 oprer B0, A Bed AR IERG T R eP T R £l ana
decreaskd thelekprésgion l)?,EP;b?o‘l id akoell23n fidther 2hibodithends] the3ficledacid
37, 39, 4 1, 43, 45, 47, 49, 5 1, 53, 55, 57 59, 61,

Compriges, a GHUEBE thqggl,ybr;ldgzes]t\g) a rpglonp;i anﬁj’A Saln@algcqptgiqﬁepquwg to

d C e from
ool FEERRS BL208 TPy oIty S B4 el ghLag
emboda@ent3he BudleiB4cid 30mpBiSes Adbqudite that hyBhidizdS8to bfdgidnhf an EPASI
54, 56, 58, 60,
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
acids described herein may be an RNA molecule, a DNA molecule, or may comprise a DNA

strand and an RNA strand.
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62, 64, 66, 68, 70, 72, 74, 76, 78, 80, and 82 Anot her
aspect of the invention relates to an isolated nucleic
wa@eood/1e3apri si ng a sequence that hybpdi zes t 0o BCT/@§2009002125
of an EPASI transcript corresponding to nucl eotides
655- 718, 2878-2929, or 4978-5039 of SEQ ID NO 1 undei

P ysihe kmbbdialents ﬁﬁij' bf desliRivicd acdleiasenrls nkw X4 RN @bnstruct
of EPASI in a cell In further enbodi nents, the nucleic

comprigipg g SedeppS ealecieds Erqmedle@ IPRIPs bl setain gmbodiagnisnthsmucleic

seid is RN Bon s TS Bin G A GORRERAR ] AU S GIRANE 82, mother

embodip@mtd, thd marcleeribad immsriiesan dnagmatic hedleicacidgde goapiimegma or a DNA
sequence that hybpdi zes to a region of an EPAS
enzymg.r anscppt correspondi ng to nucl eoti des 670- 703,
2893-29 14, or 4992-5024 of SEQID NO 1 In certain
erBeitirembadimants of b a1venten. anpafthsalisdlosgl auelgicasiisgnay be an
ed | n t
RNAI c%[}r}%tgl?dplf g R g hgﬁlﬂg C?lruc eﬁ)cﬁl gg{A ’Fﬁe 8’1!1332&1 gérglgg tof he RNAi 8onstruct
may bedeois abatiti a0 AbiehteXot nuddtidbain 1amgth conpl enmentai y to
one of said iegions of EPAS 1 The nucleic acid may be

fh Yy ab@bdistibst®cbodimdats, MeGhRRid 488 optiord a8 Fompfivys &fe or
the nuclei c aci ds described heiein may be an R

more megjfiedhackbenemkasmmeiaties vorereiayhepaibisd backiae or pasgmoieties

may cog-lbﬂilsﬁggggﬁnﬁlﬁ @ff}gé gcz:]fo A?Pﬁgh&ﬁﬂgmsag%s E](rnfj)gl‘floates
phosphemai}:xh1oste@,galay1§la@mbeﬁﬁ@h&ﬁteec;tleﬂpfﬁcrr@nmncﬁl&(@ pmsbme eﬂelﬁk
ertaln enbodi nents, the nucleic acid is

Carbameteﬁsatcf@@&l aéwaftfogwh@etayls%% feosace A dh P%meseeftﬁ@ The
modlﬁe%'%ckﬁorﬁ:%r talk ﬁ%% %ll?%ﬁﬁ@nsé ST %h@ hCoafk{la@BY

an enzymati c nuc c ac a ribozyme or a
ribonudBddidenzyne. | n certaln enbodlnents of the invention,
any of the disclosed nucleic acids may be an RNAI
diooatdinempodingnts, a ndslkeNActd dachibéd ghove) Ri\dﬂ/or'ﬁhﬁcthﬂ@hcﬁ& of any
ortion of the R cans may be fro
of the ahaYg pPPIIGaRlG ep@&tnNagggsaﬁﬂhl Ei’ﬁﬁ |eﬁpr§ﬁ§;%1m qqﬁé By 5% o greater,
when cHha&b@96a REBAN IRRE Ehysﬁ&@gleé{@oﬁﬂﬁloﬁg iy Rty @Rddthtion of about
conprises one or nore nodi backbone or base
10 or abmit@Pingsomukaer ei n t he nodi fi ed backbone or base
noi eti es may conprise one or nore of the foll ow ng:
Arotiep hgsphofiat &'mzenﬁbmseﬂhtex t Hpleainasgutical composition comprising

the O SERGY ai BB BPAPDTBR g A RDRsraligdl acceptabl

carrier.@acet am dat e, carboxyl nethyl esters, carbonates, and
phosphate triesters. The nodified backbone or base

gﬁ)h% ﬁ? Em?&? @ E}Ye rﬁ]%?@ﬁéeﬁggﬂfy elc%@}f?‘tgblg Rfrrier includes a cationic

ot
polymer. The pharmaceutxcally acceptable carrier may also include a cyclodextrin polymer,

e.g., Im-CDP. In certain embodiments, the pharmaceutical composition may comprise a
particle that includes a cyclodextrin polymer and any of the disclosed nucleic acids and/or be

PEGylated.

In other embodiments, the particle of the pharmaceutical composition may further
comprise adamantane. In some embodiments, the pharmaceutical composition comprises a
ligand that targets a particular tissue or cell type, wherein the ligand optionally comprises

transferrin. In certain embodiments, the pharmaceutical composition comprises

-9.
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In certain enbodi nents, a nucleic acid described

above, and/or a nucleic acid of any of the above
wa@ppbiizakd e conbi nati ons, inhibits EPASI expr eBST/U820091002125

cells by 50% or greater, when contacted with the cells

under physiol ogical conditions, e.g., at a

nanopae@d16s Wheddin @it hopdrtitles 4R fdm aBOwt1 020 abaMOIDD! @ in diameter, such
Anot her aspect of the invention relates to a

as fronpphoutra &l 70 dEHPCEAINEISh cebnihont P M iREliaikiFRi ¢ aci d

of any of the disclosed enbodi nents and a '
g dunthes embodangngs, alefc@mbd;@ncdiy agseptable cograr gomprises an

... enbodi. ts he .phar.naceutically.acc arrier

B R S e O e

compn@ﬁ?%ﬂﬁxﬂb}ht@n&ﬁEG l@ganHBWhéleﬁpthb polyueke and eargeembietytform
In certain enbodi nents, the

e.g., CDP.
naHOPM%@éwamﬂat@ ﬁwgts@lem amd e pampartsdesdayg idizanger of about
t

50 to AR 1P, VS p E GEB R PoBP | B SR et 30 Fogbou 70
nm, or endingione R0 &ni Meorpashplel theahrgtting ng’ﬁifdmifabfhlplhamiaceutlcal

conmposition may further conprise adanantane. In sone
compoghp MareRIWrise BalapiRes MYUrine B Bonposi ti on conpri ses

a ligand that targets a particular tissue or cell o

tly§m11qmgm§psn thehgvemn@aﬁqla@mtcp thsalse yf gwﬁlqhg disclosed nucleic acids
in the 1%{1{%”?&\?1]’6 of 3 m%cﬁca%%ntt %rrhlg F@&%ﬂ?@? 2 dlsgegg or c?ndlﬁlon associated

Sut nprrsesnanopar €s,

with unwhﬁmai protlfbeatrtamnan‘s | Tfhe&el&nﬂa)f boabouk caJDs tuan@rhxam or
nn1|n di aneter, such as from about 50 to about 70
pathog?mp clli 8 pettan e@oglmerabdn% calls Y Peneimahgelsy theypwanted

prollfelfaVi[)B e lvhiERe B M SdisdRE oP E@r{ d@seutically acceptable

carrier conprises an i'm d e-nodi fi ed

C(ytﬁk:r %ﬁx&g Pﬂl%qme%lt 811 l?gat%g{d 2 gﬁleﬁlo%ofloy %Eé_aaln&tl%nt dhav1ng a

ment ane-
cancer \Ahxapﬁsmg tahmlrpsxleiyﬁg fo tae @aman @ehé¢rapeunioh by yffécmfvmamount of any of
nanoparticles that encapsulate the nucl cid. The
the foregonhnydsie peigs-h Ly eeriaineE hRATen St tha%fahocgmay St Gomess

admlmgt'ghng HCRa@¥nt 5@&“1@% Uhtixnt&® cﬁmH{hegagguMgeﬁt ¢ 2. AdRFracil
about 50 to about 70 nm or even about

(5FU) émtimpitets prolefetatiogef cageer tgbnd gofin i edcpha«f ma&yelﬁtglstalmanner with

the nucf G RO o fomE pbpbE ks FrelPnisical SafttSe n Taldtfras:
compafl t83%oAancB®us 8t hogescdibsdrabie tidgiieds i n the
nanufacture of a nedicanent for the treatnment of a

?%R&ﬁla? %1%88%&'&0 %éﬁ%&ﬁlo%tr‘é‘ﬁtéé"té B YAMBNS Bikating a patient

[iferation of he cells nay be cancerous
having@edahegr cpunmusmgelldlmmst@rmgm ngmnr:m actbktapeutiaally effective amount of

a doubTERIEE N eie hO G edsie RV aRTeo! ERAST By i VA washagism and

one or Rlor€ Mitfledd@Pagents that induce EPAS| expression.

In any of the methods described above or elsewhere, the nucleic acid may be
formulated with a pharmaceutically acceptable carrier. In certain embodiments, the nucleic
acid may be formulated with a ligand targeting the cancer cell, such as clear-cell renal cell
carcinoma, e.g., wherein the ligand optionally comprises transferrin and/or galactose. The
nucleic acid may be formulated as a component of a polymeric nanoparticle, wherein the

nanoparticle may be from about 10 to about 120 nm in diameter, such as from about 50 to

- 10 -
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O her aspects of the invention relates to a nmethod for
treating a patient having a cancer conprising
wadineyseri ng to the patient a therapeuti cal | pCT/US2009/002125
effective anount of any of the foregoing nucleic
acids. In certain enbodinents, the nmethod may further
about 1Q0MRM irB@ameter,d. &1 RomnGoat 50 RABOuOTH @ dh Hiagieddr, or even about 50
anti - cancer chenntherapeutlc agent, e.g., f | uor our aci
mnln‘?@FQFrthat inhibits proliferation of cancer cells,
e.g., in an additive or synergistic manner wth the
Ay @nbpﬁthamthOdSrdlmﬁ@d drtsodithethempetinally ghcetiveoanount of the
nudewzwp essg @ L %h%ﬁ qvehﬂgf EPASI conpared to a
ShcAfe FS [LEEFCC Sy OS2 dnpar abl e ti ssue. In
ng{qtj?l C rﬁgg %iaegg g%&p %tclo%g% Iagtgnlalgh?gtet e level of von Hippel-
LandaucﬁJ L SilofGn adVifif e }'gaﬂ&nt Hridh8 28R4 ifetin@the nucleic acid. For
erapeutically effec i ve anount of a doubl e-stranded
exampleusdi@ peivalyirday be detcumisedp messirog aodecERASINRINM crrpredsia level of

v if i bR Ao prd S kIR R i TRy S fghpdivodiments,
said acHESEMahed dalkemmecanyal é&‘éﬂ"‘@ﬁ&eerﬁ&?toﬂd@ﬂtﬁ&@n@@f ghor@yubions in

formul ated with a pharmaceutically acceptabl e earner.
the VHILnzener vheTRinghd 08¢ AemoLs mtlﬁﬁomj@qrmresea@dwcmw pailsing mutation or
a mutatfl(?x{ ﬂ]ﬂ &tugigs é’ﬂeﬁlg l l 'Fg@tﬂgr h%r ﬂ%rg Hﬁxtfﬁﬂ)@lg %ay c\?\)}%rl 1S€ a

as ¢ ceI carel noma, e. réern

nonsentsehﬁlukdt@anﬂ fr@mhslﬁftahlhtyn@q APprodesr inudnbhesar erihaaﬂfd/lmtation, splice
) al actose. The nucleic acid may be fornul ated as a
site MU iAHe AWhMUGHIOR, Yot 9ﬂ¥ﬂ$8“h@H@EQFtlcle wherein the

nanoparticle may be fromabout 10 to about 120 nmin

di anet er, such as from about 50 toabout 120 nmin

di anet er, fromabout 50 to about 100 nmin

DETA%@BI?I&?ﬁs&@i’a‘iféﬁfei‘bﬁﬂﬁﬁ&ﬁﬁ’f#ﬁ&dl herapeuti carly

effective amount of the nucleic acid may be
adm ni stered system cally. A nethod described herein
Overvigmy further conprise determining the | evel of von
I ). pr 0, :
'ﬂFpApbel %ctlvgp(?nl?ﬁesél:t/glln the ?Jegulﬁﬂgﬁf éf %ﬂl-tayar%é? gépe% R&talh_g%ose

encodlﬁ@l\/@(}ﬂ; tToA- hljphﬁIBMetb etrdﬁhlecremdb&drecﬂ)}iadt’&é(sm?)ﬂ ga@d chemokine
decrease in protein level of VHL in the patijent

receptof & eoRpeARNG Qih%ral(%oq%%qaé Jwranéa@f% 28(4Pate-194 1. 2005;
Kim alﬁit 115§J1me!7’0@/?;& WS Ycio 635@2@19@‘?%'0{6!1tZOOH?VA?%&eIt% Q'Hgs%%b@’cancer

genefic screening to identify one or nofe nutations
therapﬂunctihgetVth pgeivelar WA ®1 nptepelaboehay baeo csehytasdconsd with renal
co i se.a truncati on-causi t on or. a nutation
cell cargtpnds 36 bt P B RC RS HiT A b brigPelird e for
Supprc@é]; e QVHIMPYInEQRRTHS 8 FHIORIBRER tIME AEVIGpmént of various VHL-
rameshi ft mutation, a pronoter nutation, an enhancer
assocmrtmt fdmponahtga@l pastcw i cheat-gell wnal asllichromstiag (RIFC). oFheaVHL gene

producP pl\yHLA 1S part 0 tcg%b%?('that recognizes the a subunit of 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
levels.

Inhibition of EPAS1 may be achieved by inhibiting a biological activity of EPASI in

a cell, such as its enzymatic activity. Alternatively, inhibition of EPAS! may be achieved by
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Overvi ew EPAS|
activation results in the upregulation of H F target
w@eomed237aot ably t hose encodi ng VEG-, TG al phaPCVEE2009/002125
stromal cell-derived factor (SDF)-1 , and chenokine
receptor CXCR4, anong others (Soccio et al., Jour.
inhibitidig@k prefiemrof 80P AS4 kend inf4delB, SRAlDmpldsules and niéeicianids are
L. g@r. Onocol o 22:4991-5004, 2004). As such, it is
available tg, wrafﬂgéla&f‘aﬁ%ﬁl PREYIBY qrceXP%ﬁsaetl Spme saamples ngiude
antlsenggi%g:lecﬂﬂeﬁ ?tg gl & $ %té?ﬁ‘% ob 962'] 7%'79?5{&’ sh%?lslﬁﬁjpﬂ} ﬁﬁA‘@ as rE'lescrlbed n
renal ce arcinoma, and’
Kondoas slo ¢ (33t 439444, 2603 hed Zonmbi‘ ﬂpfkl 2— 8_9 ﬁﬂazﬂ%mmievertheless novel and

) S ressor..gene (VHL).. lnactivatiqgn of VHL is | nk
‘mpro‘ieg %ﬁ’@déb@ﬂ%ﬁﬁ%ﬁ%‘gesﬁ‘? F 388V ‘§§§’o ‘?"%R'é“cg“fate EPAST
abnormalities, particularly clear-cell renal cel

carci nona (RCC). The VHL gene product, pVHL, is part
NucleiofAcid EB8ASIIdnhiliitirsr ecogni zes the a subunit of H F and

dB PR et e BRukE TR e ur Ay RTeiB ARt STRBER s or an EPASI

gene ahtBi8thods fRAFEBItIng b8 k&duefnghth& actiBKi JTantHFAB 19 rotein, for
candi dates for treatnent that reduces cell ul ar H F

exampleghereglucingior ﬂpwmﬁgldﬂtlmrqw banadHiEvganepyBy “inhibit” or
“reducé ”W lé)melaf;]tgthgt tRé %r(]pa?é oar! ofatﬁg rg%,( Ld ¥) Af)ef\/el%fﬁ%c (} L& & e!qlulvalent

nucleid a’tﬁ’dstﬁnbd)(hﬁg Ofae &%%Sfe ﬁf&}elnhseor@bﬂeﬁx\/ﬁdubm Mebh&ddﬁ&low that
pression of an EPASI gene in a cell. Small nol ecul es
obserV%fhwl theiabssnee efcthgsugee a&tﬂazigeabw tl@f’owmlwvg@wrat e EPASI

aed lﬁs\éﬁ tf%reﬂpﬁgl{) ten X‘Hﬁ?ér.%'gagﬂi’ ‘?‘@H@c]&% %ETB' %nt" rI‘Qi}ePsdt% an§ nucleic

ant1 sense Pat ent
acid-baapd cehpoundhthatropntairkNAs ] casid cesalrhiab @diesine et fiabo OEBH &]PAS 1 gene.

1(3): .439- d Zi r et al 95, 2Q0

The migsiiciinbe Smghocto s FaP oA . Fnfl PR CpPaSc modified or

unmodi Rl B8 &8s GoR- AR dd0EWed &Wa%oh@nﬁﬁﬂfk‘sr S A EnERAS hereof.
Nucl eic Acid EPASI Inhibitors In certain aspects, the

Exampdastsif aueleicragehagents qitlos subaest hehborcingbidg, hud hrbhatdisiteskto,

P ene_a hao S for inhibiting or reducing
dSRh“§héﬁg§ilv yg@?cn&ﬁ%ﬂg? gene or protein, for exanple,

1y CEI@zﬁﬂ @hmgdmﬁerﬁh;)\m» Subgdt RivieRigorepon iss hodleiofacNnmBAGEs that are
g By "inhibit" or "reduce,” it is neant _that the
targete %p%@gﬁﬁ gshe prBRieh &ompeng GUBPrESPEdER: Gl eding pearygtes or

prokarﬁﬂég Vlﬂlcgl%mré ol rﬁerﬁg'tﬂén %&Q%'agmﬁmﬁo& Eﬁde&f@%& 'sﬁ]c;h that

protelin subunits, 'is reduced bel ow that ser
they s;teh:éicalhsmhdm ofpréskenrifah éiPA SHcgwohe ageR ISAcEqudnece $iobj ettain

i.nvention, As used. herei ng term" leic acid" or
species b dp gk bibexpgRston of ép drascecan o it Siftod ot s For
exampOFROUBHE 2LIiahn®RBE Mehf DHGERRhdSS: BHkb A RcEESIE e

effect on an EPAS 1 gene.
designed such that it specifically 1nhlb1ts an EPASI 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.
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,
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The nucl eic acids can be single-, double-, or
mul ti pl e-stranded, and can conprise nodified or
waizomwdeIeed nucl eoti des or non-nucl eoti des or RET/US89/002125

m xtures, and conbi nations thereof. Exanples of
nucl eic acid agents of the subject invention include,

an siRWA] oredreen2@inatit Audleid aciel, Glalbdly, 8 nBNAic aaitlinhibitpedn keybridize
nucleic acids. In certain_enbodi ments, the subject

under stiingent sQMItiANSJP aseionel @) EPAST @rotam qompsising hchre et

sequen&‘!a g:%puc}noo@ﬂﬁ: rb‘?n%Nm sHB 9N9, 6f ZGTRﬁﬁeotldes

peci Inclu ryotes or prokatyot és.
ﬂankmg ent ar hothrdndsl Dﬁthatcsre tbimt regedmsivatiag ik EPAE bi gerwer mRNA

be designed such t S ifically inhjbit
sequengs, 5 oo A5 1SR SHe kPR E%ﬁrew 20 rmarlOuds L Atk gagh ends. The
core ta%%f (AL SR SRS i Eib189 WRE ob@HeRIFfonSURMRSHNIP A8 1 8Yuence;
ASI" gene or nRNA from ot her species. For exanple, a

howeverutheeiquivalentiragivims withon ERSSf seqicnces fremtatieartspediesa including other

f ect d d h that it
eukmy@%%éo ené#$ %&Hh%gh §¥§E8€B%%h%§§ﬁﬁﬁ%%anNi e;pression
Table 1. nﬁidﬁ?piesa&mg@& ise B SesHItEP AN @ii@2@%<pr ession of an

EPASI ‘gene or the host. In certain

JUUUI Ill:‘lllb lll(:‘ [J L IIV(:‘IILI on pro erc
Ikmc“% 4 |nh|b|tors )?g"e%EaK§P gene that are%?argﬁ?ed to

nnnnn FoN= WoW-Y rpAcl

HBfe—SPec e—tegrons—wthin—an n
EPASIR oty regf’on-SmﬁFﬁFﬁceﬁeCHLﬁmn ePASSEQREY Fel ude

the core target reqions._shown bhelow.inl Table 1 (

EPASIal8Y Gorgure 1) . | A corectarges XequenceSEENE MOy
refers to a portion of a target EPASI gene or

EPASIce999%eS@endi ng nRN& whiehaethiaati’vel y i nSEQI ESNEPAS|
expressi on upon sequence-specific binding by an

inhibitor nucleic acid, such as. for exanple, a

dsRNA, an si RNA, or an enzymatic nucleic acid.
thRﬁ&mwnéRékmylmawmuEIeic acid inhibitor can hybridize

nder .stringent.c to.a I o)

BP 8?% 1M1 € gﬂg\meﬁt% e s p mtvgrrltéoe gag%sute ﬁigOlélblae strané\ %‘ RNAs

(dsRNAPAdd RNAchomruEBASihegem“dyRmNés eRAMeiSh R to wou@ire-
20 nucl eoti des flanking one_or both ends of the core
H

strande@ei%l‘éétmlé@}i paapaRla ofi kN frateprgre R A Do inchhng sl b fiee for

s, Rafifl g1 "%{2%%1 9326@1 'E/ib hir £ a llq\,fcﬁ[tre"'éfll 484498 2001
nUcFebti es at t ends e core target
KreutzeeggueNRE€$ Paibbuamion N aMDd)(IIMJ&@lSeZeﬂmﬁc&laF@Obti etoah, PKAE" Publication

No. wiltTEfheTener. 0 Eifisagot Foniis abn2efddhidntie iEAOE”

PublicfoR®No. beﬂf@/@lts% §14010 aﬂé F%hﬁCT'ﬁi‘EﬁEitﬁm 126 8w $1929058;
cont enpl ated herein. Tab . Exanpl es of core targef

Deschasggrieerpelbet of PEW@bll(:Hid?@dQ WQ:{P@(O&‘}QP 2)UY B @cﬂistPCJcli’léﬁhcatiOH

No. WD GBI AL PR ) B R oA s

in planth@dtbvsis visRNAou RS st RId RN £I(AsRICAR bR ckOgéhe expression in a
doubl est randed
specific and post-transcriptional manner. RNAI provides a useful method of inhibiting or

examp

reducing gene expression in vitro or in vivo.

The term “short interfering RNA,” “siRNA,” or “short interfering nucleic acid,” as
used herein, refers to any nucleic acid capable of mediating RNAI1 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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RNA nol ecul e capable of RNA interference (RNA),
i ncluding si RNA (see for exanple, Bass, Nature 4 11:
wa 28942864 2001 ; El bashir et al., Nature 4 11:rdR¥s2098002125
2001 ; Kreutzer et al., PCT Publication No. WO
00/ 44895; Zernicka-Goetz et al., PCT Publication No.
wherelm&ﬂt@ﬁﬁé(ﬁéglﬁh e@mpiréeh cBtipldngaitariin td\e tar YD g8Aé. SPRASIRNA can be
Pl aetinck et al PCT Publ.i cati on No WO 00/ 01846;
a smglw@rweéHalrmalrpelyrwéﬁor»%h?\eag sdhcnmpplemenigiy syeegnd antisense

reg]onégg?‘%%ggé agﬁg 1: ll‘%l(;l?foﬁl% 85‘&@1'11% ?xﬂe’gtpa:?]t%l\lﬁj '\%}é%\bgene The
siRNAQAH 49 TaYulat smgkéditltandnfd pdRMAIclecsida hhengnwn iot imiré loop structures

applied.to a phenonenon observe ants and war
and a s F(gnmnbg %e PQ@ﬂ]&g@ﬂWSwg pg\gsntb%re R‘gg]ﬁg% gvherein the antisense

region ENRPESS B N&lé?né?ﬁe?rﬁ? & E'teﬁg&%én@ QP v&}fe?éi§ e REduPRPblynucleotide
manner . provi des a Use hod of inhibiting or

can be padesseh gitig@ne vesxoprres sitonto genvxateran antive niRN A gapabiheot medmating

. f f
A SR L St A ief B BBtk O -

complewn@hrﬁﬁﬁabtaegafgeH@dmtrélﬂgh&\%gle@,rrag@rdq;&yd&re@hﬂg thhﬁllﬂther
processed appropriately by a cell. For exanp

compist RGATEPbes SO S SIS BOPy T Gemni Wetinez e
al., Ceﬁ?mr%%lm 5(%53 (?he an ﬁﬂz}{e SH c,se?taﬂ dnl%gnln%ﬁtg e siRNAs are

i'ons, where Se reglion conp

non- enzyaﬁmi@mmlaﬁmtiyt}taoblaldttatagatgetgﬁm&w ddie and BM tb)élﬁbtbﬁiya)fthe
i ngl e-stranded hai rpi n pol ynucl eoti de havin

target ry@leﬂc Eodrp Buing %ndéors”@ﬂyéy ghtheN&dnaebs @ﬁlltﬁﬁéd by interaction
with oﬁ’@}ﬁrn%re kﬂ@ma&ﬁ}r&%nﬁj&n{s}fﬂ@e@nsu%ﬂ'JEFHGWAQQ e@@féhé’iﬁg Cbmplex

to ata get gene RNA' can be a circ
(or RIST)ndih eerstin amdbedi npamltsy thecdi RDAsdenipase Engequmce)ﬂlamrceniptﬂmﬁntary

structures, and a stem.conpri Si | f-co e

to a tar g s LSS BN A ORS SCUAE OF aF Ry T BE HEaRYA molecule.
r@;ﬂio@ﬁlly QRPEIRIESs SORP %ﬁi}@é’lh@&énh}dn Eont@int AT RRotide @&]ueﬁ&fjthat
wherein the circular polynucl eotide can be processed

hybridiggs prster plrnyswlvgw@pndlﬁow ter®, ncp egdlnlar ameronment) tovbe Bidkpeaide
sequengeagfag l?asp ; Pg‘?l%l 5 t}peq W tra;{{}ﬁg % %e%g tgllbg 9nh§191%r(k}fc’e

ynucleo

“target® gaﬁﬂ) er[‘BélHalﬁblE-)Strb@deﬂ RISAgREd g8Rehe s\uﬂecnenry difélar to natural RNA
si ngl e-stranded po%égucleotlde can further conprise a

that it ltaérﬂi*ﬁ Fhalitygp sagshate BN dhusstie ﬁutagctamsﬂnnsﬁ hapthgadvindegs of
being afb%toqz)(lgm?el: ?qu\)(@ﬁée' \QﬁétlSﬁs @ht mi gtq:\‘g é&ne%teél%% 1Q éénettﬁgx%)mon,

hosphate. In cer i ment
strain pol fiNAphameomoohevngryativergonmel dihe nam'bcés of tokdratbd ndcleatide

.t et nucleic acid and alter activity of th )
mismatelf SR PG e R TR A HE SRONGICIHEAT IR G ot g 1 in
basepaith, RNA iTBY ASeaftS] drl 1t AR RYpiR! & PG I0Rhs¥piR. BM8mAfches in the

nmore protein or protein conpl exes, such as the RNA

center ¢iidig @&N@mug}%mn@m@@tmﬂt@gl i(lt§l|’mR|' sSpntidlly abelisha¢lpavage of the

target @g&qéﬁﬁ{ré ynutheogdef* ’\E}IASlé % r@é]&id)jﬁl&e sng%g 1 tkzﬂa}f g(gmplementary
to the t6@8t RHWOMS nSaGURNEMIGTcoaftbusd foapeciftity HFths ltd?@@t recognition.
Sequenr(?e) lic?e%tjiltyelﬁay be optimized by sequence comparison and alignment algorithms
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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Optionally, the si RNAs of the subject invention
contain a nucl eotide sequence that hybridi zes under
w@bysitzd7egi ¢ conditions (e.g., in a cellular PCT/US2009/002125
environment) to the nucl eotide sequence of at |east a
portion of the nmRNA transcript for the gene to be
Compdtmlgl(hlohpﬂ Gicarr tHaaroges, 9596965, 97%? 98%4) bt 9% tsequaheel ideNAty, or
only be sufficiently simlar to natural RNA t hat

even lﬁ)Q% ﬁﬁ%uet“ﬁ%ld%PM ptwiegn therhiRNG aadahe pfrlﬁwg of thedtatgghpeier's
preferrkd Vﬁm&}ngﬁva?‘c‘thg Gg%lgg Y%“&@Sﬂhefm@& SE@ fifral 18ﬁzﬁfyeas a

sequence vari ati m ght pecte
nucleoiénsiguenaeithattis capabket afdiybriguingweitiph |p9rncxmrofeh©tavge|t gﬂw tyanscript

di.vergence. The numher af tol erat cle ide o
under St GRS o Giser D RV f@@ﬂﬁ’iﬁ@gpg‘nﬁ thEMERNA 50°C
or 70 °@@%ﬁﬂ&§nér§fd?q2m%r1€ou??€811&vé&b>5w9§§ airs, or 1in 10

basepairs, or 1 in 20 basepairs, or in 50 basepairs.

Mherubleedranded sisicown o€ dsRINAtthay ¢ fixified by lasngle selipst

compI 5t R ER GBI Pl 0PA B SPY R Sl
complénla@msﬂymsstram dofnh@{au:ySRw;ﬂésemwoﬁ Mat e itidh@@kither
RNA do not Slgbg | cant contribute to specificity of

inside @rh@twée g‘@tceﬂe RNA oray @elqtredw@dm ampinpyntriglichallows delivery
of at ]eaﬁtone C gr ceﬁewglg]ecre gé)sa [ 'a? Pl quL @@gﬁgl‘ 1000 copies per

Known “(‘see |bS

cell) oftle)\aeteeumndéieqmmemép%a& hforPeffemive 1Giibiloh owhifs BS&r doses may
and references cited therein) and calculatlnp )
also bettﬁéf%&ré@ﬁ@lﬁelawléia@%% Ipbtbemissaerchae prsGt i@ that nuclcotide

inhibition.
sonerb SRR 8 BTl fon e RIAR L0, con
pqix)@asanbaaﬁhangndmé aubjectpaR dABtcemprif@a dupleXnigva@r aiouy 1980

VVsconS| net npyting G ou eater .th 90%.
nucleoldGn g S90g: Jodt PETeSHs CoRUERC B UR RO gh s eneth, or
about UADVH SQEURMRS ¢ IcHSM! IThe siPRAVBRMARE IR @BH nhifiBase complexes

ortion of the target gene is preferred Alternatively,

and gutdq:éh@g@mplﬁxcpsetgnhmta(get Zhre RNACTBbYORaidRE forfbe specific sequences. As
a resul%( #hne](f'ttalf# %eneytraa}lssc:r‘?‘;%tnéJ 8!—:%'%%&(3 t%ggufl &% gr!r'] @% tprostemab%%lk}))llex In

certamtdhﬂﬁﬂﬁﬁ@its liﬁléiﬁRNSf{ Aolgands compaisé h Ghﬁydrexg grouﬁQOInrd&’ham
40 mM PI PES pH 6 4, 1nmM EDTA, 50 0C or 70 0OC

embodﬁyﬁm dhe sRNh cqnstrugts cais be genesated, & olReHUHYY NRSEISHY)longer
double- J&%n&'&#ﬁhﬁjfo&% eSin"tHE %)Harsgnc%fof Wﬁﬁi@hl&? fIPSﬂEEd

by a sing 51 emen ary RNA'stra
embodtme‘rpj t@H@TbmWanNAwMorsamém isaseda IBI\W!satnbadnin&m,cﬁsRNA 18

) t RNA st )
combil il F S URls IR R Pl RIRRGHIF SR BPeb P ging o
comblﬁahl%nC@hE cO8ifANon IBYiaiienihdd FrREHES R tidhs 3R wWATBUAL (YN AN

| ows delivery of at |east one copy per cell Higher
processhdgegRI‘{/é ngalecms dfeheut B t01a(bout12jbnucﬂmmdg$ TL]@{mRbJ@pmgkcules can

per, cell) of stranded e A
e purER afe e PHI 61 GRG0 ) BT et Re Yl <Egample, e
electropBérksik chiPbe 80aH buAHBARNAGAA I@RSativRR, Bbhdefatingng methods, such

as non- %eegzﬂﬁggfcglgﬁ%l cfhlr(?malltgg}ar};g;, cgﬂ%le%cs)édl t% purify the siRNA. In addition,
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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sequences corresponding to the duplex region of the
RNA are targeted for inhibition As described herein,
wo b@ogedspect si RNAs conprise a dupl ex regi on abOLUS2009/002125
19- 30 nucl eotides in length, about 21-27 nucl eoti des
in length, about 21-25 nucleotides in |length, or about
of the ﬁealedz&llnu@y eetiattetsarisoripteoiginlvivid) @r sloRBARNK polyhaiteassticantle used
i ecruit nucl ease conplexes anﬁQSUIde t he coppl exes

for trafsgrip naiiget Aganed hergnsCPR Aty s equles dfdhe subject
inventidR A6ed hdt bIGRM %%h%% éﬁ%l ﬁé &mtefu‘lﬁﬁ%toﬁf Ag {further

transcript iIs gra e nuc e protein
encompamphenichkhymmthﬁ@dmtmhdmﬂemm 10n- mkudaecsldENAFmr[ﬂxampll@me dsRNAs

may i QAP 1RGP PR e o TP ETiEPE A bors e PHOgp e o2t

reduce Ris P58 BStoNG1LAPHES 440 Bin roifiérb%h@@ﬂa@}lgﬁ imp8Ve formulation

exanpl e, 'in the presencé of the enzyne dicer In one
characigribiansi ansher, chiahge @hosldmmh@olqmﬁtmmmﬁrsgsstmlhustr:us,ehe In

prosoilSgf TRBESTE b S b TR AR U B Reor g

or sulfid'ei64t0%h. ME@iRARALs I RNA Stré@tiRinmal boRilbed@anbwispedfic
under conditions in which the dsRNA is processed to

genetiRrjabitisinew il eavapding pggneral respansa bodaR R, Aifedvasy, ibdsss mmaebe

modlﬁ?d B’ﬁb&? hg%gtl $ %&%e? snrl)éjéé }rl ﬁ% Iuﬁlhg%s 5&%@?‘?@ llwzeo‘groduced

chnr ques ose O e ar
enzyméetiatip Ioeby pettiabtedtor gphosesheisc amy 1hedﬂ'&6d1tioﬂu¢ied5tll(feycan be
si RNAs Alternatively, non-depatupng nethods,

introdygegh by #hta prRYMas QFn‘?ngIHFéWﬁP%Sg?r dPrtpods aﬁc}wma@é/dme@lfymg
RNA tRHELNY% daiDcShaiiey k8t A lh%ﬁsm@ng QLRI O AR (et al., Nucleic

sl ze exclusio romat o ycel gl adl ent
Acids Rean23:.V1+38Q,i 1087, Biiksomet al., gurofRacag.i DBO-BBL HWonChbiodyal., Nucleic

: an S t ri.f i.R Producti.on, of t u
Acids 3 goqi3EEss. QML RS chil-chingt e QUL LBy ACHE S 7:55-61.
1997). SMbiehetol ifustRié ARSbkbEYe & RLAMRNAJNEI RN |c8h Be Afldttied with
t echni ques Endo enous RNA pol ynti ascof the treated

phosphegathiogigy, nb@apm@ntdammbwpbpdlﬁnoatﬁs ¢himgriconetbykphesphrnte-
oo BRSPSt o o

modificdtioas{e. QDZ’nﬁﬂﬂtlfmﬁd itoruclbiidek, h&ohﬂgﬁﬁtldﬂ)l @6 ¢k’sin cases, the
cont ai ni ng on but further enconp

dsRNAstpd ihecgby %?I W&Mﬂ%kﬁdﬁacw&m& OtficFoRBw G 8P deetidsss In certain
embodﬁﬁ’é @%@Tﬁ ;nla?ecgf%@é% %gﬁkﬁ%ﬂ%tﬂmgb érﬁ@ts{r?rms inQertain
er eo

osphate su one or the nuc si de,
embodan@ts, thlﬂElRNd’Uﬂ]@]@U@G epmlpbsé a plyoslphod:esttémdnmlseltsa clrembses,

npr ove_.bi oavai | abi | roye.f or ti
IR e FRPPEmAD )bl et RaeY Bt e N el e
overhaR§ BBRI {00861 tof Svduk h 0SLERbGdestiRRnB0EPAAAI BS! RlcIdotinkaBSength,
of natural RNA may be npdified ‘i nclude at | east one

about lotb 3amml<tqt1dg$em longtudrfaboundtoet omlmhdeh/bdlehg@atln eagainn
embod g T i TSt Rl S R e SEnBRER kol g agper srand
is blunt-énddd RNde L ick@\¢. 86 dodrasf avey 3b&verhang). In another embodiment, an
siRNA may comprise a 3 overhang on both strands. The length of the overhangs may be the
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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nodi fied to block the activity of adenosi ne deam nase.

The dsRNAs nay be produced enzymatically or by
w@aoitad764 ot al organi ¢ synt hesi s, any nodifi edPCT/US2009/002125

ri bonucl eoti de can be introduced by in vitro enzymatic

or organic synthesis. Methods of chemcally nodifying

nucleotit¥/s’ Wélﬁhﬁh@sﬁﬁ/ TaRoRphhaRheR bREatedsid Jdes BotlsiRbhshe efficiency
Hei denreich et al., Nucleic Acids Res

of RNP(zs Tﬁ?@bme of 98 hydppx signaficastly enhpngss thR@@é@aseresgtﬂg@ of the
I 3:2661- 2668,
Ovmhaiggénmﬁ?rsc %g%ﬁie éf#@yﬁnﬁgégﬁgggﬁuc eic Acid Drug

gleu?(ogﬁe@e?ﬁc eﬂrﬂﬁai)merk/,éthe kybjea dsRIgIlAStarrgdlm bd imghe form of a long
ackbone of a dsR si RNA can  be no
do“b'eﬁHé@E@&%@huF@&FWPISh@g PRBNAnis@hteast %hég,p@d?% 3581%&00
bases. ‘l"rhé({ﬂ?é &&eﬁﬁ@ﬁlﬁ@ﬂ%?m@@ §P@ BARS W%ﬂ%es [SStonaPERhE BRNAS are

nucl ei ¢ acids, 5-propynyl-pyrim cont ai ni’ng
digestedlintcperiularlgpyre. gu@arrodmmbl sﬁRNAt jeqnenceeingthe cll - Blobsvér useedf long

si.des, .a-co uratio ertain c S, .
doubleishRSrRES b vioh i ad B Hrfivisat Pisomaile U2y G dfterious
effects (&%lc'h%y 59@5@%@ bp% Nﬁh&%hﬂ@eﬁ)en&&lt @8k Nal Rsponse. In such

embodi ments, the” si RNA nol ecul’'es conprise a
embodiyranéss Moy use foif Mbd@ewsxeswtmwd/qrmg@@s wdiieh edpesdihaeffeds of

ules conprise a phosphodi ester
"“eﬁagﬂpfigﬁ§§e§??§ %ﬁ In a specific enbodi nent, at | east

one fettlicrRPeddfic EMBo&inANA tROISOUA RS sIRASA as 1 theY&@ihéMghairpin
from about 1 to about 10 nucleotides in | engt h, about

structurg (pphgrmp &Nk | Theshainpin BN@tswané)BéM@thziléedsewa@m%tw Qjegn be
| t Wl

formed lﬁ/ kaglgglllge]h iy Iniangﬁ p(%g&%ra%&m(blr(ﬁﬁ&kgelﬁ r‘l‘ge E%%gltpsli]%srcg%dakmg

and umhgvmcﬂglaﬁhp& RN\Asrfbaggqemkéntlhg nohiaﬁfnnaﬁah&laﬂs are described in, for
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such enbodi nents, the use of local delivery systens
and/ or agents which reduce the effects of interferon
or PKR are preferred. In a further specific
enmbodi nent, the dsRNA or siRNAis in the formof a
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R R e lh%e “35??3%15

bsépst ant
d. To

SEQ ID NO:

69

170

mEPAS%?i“ '”Cu
(or EPARubBI9D )ALt i

i
| LI AT UL Ilers el AT . IVC !‘1
S f992ccq?ﬁﬁﬁiﬁgﬁaéﬁgéﬂ3 I
on_No. WD 99/ 54459, W.ncott e

LIL) —Lllyll

rﬁ%? f onal

al NIL

171

Aci ds Res
Met hods N

.3'ESQGQ@@@HQ§ﬁ®¢QCi995¢5VWnCOt
bl. Bio. 74:59, 1997: Brennan

| Agtisenge,
et al.,

172

siEPASBrCot echnd

|5! Baoetguc£nchuadldgdbuu 3998; a
6,001 ,3 11. The synthesis of

nBerBe enna

273

(or EPAFS"”i‘Esooérjo-
ol i'gonuc
protectirn

|leptidesy dmlRm S8 ugEu£amMDN N

g and co pl'1ng groups, such a

Ugh®deBseac

174

siEPASﬁj.ED?[ frox
the 3'-en

tne 5'-en0 no pho
dSr aF u%u aacguaacgauuuc
n n Im

|ng—exanple
andaet

S
RaQL am
snall sc

275

(or EPASY0RBs e

I nc. synt
O net h\/I

ET R B e

ted nucleotides and a 45 _sec

“Oun!!nn

5o NO:

step

76

siIEPAS{GF3 o' -
(or EPARE-5065)f Or

dgoxygcnaetaotdwdesganhtes dat i vel
ned on a 96-well plate synthe

~ J
) Sensgnt he
5izer, su

S BANO:

ch_as

77

the instr
with mni

WBrentgpcagucedubycRPaot sgene (
nal nodi fication to the cycle

Opt i ond

PaAhigsefdet O,

Ly,

SKGA)D NO:

78

siEPASPO¥4 | Ons

of chihgcnsdantcqaualehg 3aci ds
Zed separately and j oined toget

C8éhsbe
her

SEQ ID NO:

79

(or EP gnt hg);i

nceﬂgé %@55%5@553 a%é?%’e'r' o

: 80

, Sci €
“EPAsgﬁa ar ova

Ul ‘VAB 9
%PgﬁFaacguaacgauuuca

SEQ ID NO:

81

Frat |
(or EPAS1-5004)

3' ggacaguugcauugcuaaagu d'

Antisense

SEQ ID NO:

82
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Nucl ei ¢ Aci ds Research 19: 4247, 1991 ; Bellon et al.,
Nucl eosi des &Nucl eoti des 16: 951, 1997; Bellon et al.,
w@r@oanj7egat e Chem 8: 204, 1997). Preferably, Peh@s2009/002125
nucl eic acids herein are nodified extensively to
enhance stability by nodification w th nucl ease
Enzymd’t&SNB&lad&M@dsoupS f or exarrpl e, 2'-amno, 2'-GC aIIyI
2'-flquro Onet hyl (for a review see Usma

éﬂ et ém&péwenﬁ B wjeghmvwgw reladgseif cBEYATIIC nuglfag aids that
nhibi B EPASTARES CDEIRR sSpreciy, SR e RUREE arigs ptuce

those tloat ager tergetedi thiond oBWefnoghtapgeeEsequeacdslpqmmdectier bgbaehyr a
EHPLC See Wncott et al nd are r sus ended
region LQMpESing a c%tpqﬁeﬂqqﬁem\yw ?,y Z(gggﬁzlﬁ(ﬁldgg pking one or both
sides oNl'ﬁlc%kCtat%'t Sl ubb&ds e RS ‘@RL HRaty ﬁJ&léi@ﬁ'élfi PGEsinAdt & Rudeic acid
base, sugar and/or phosphate) can prevent their
which hbsg:oaﬂ:dx«tm@nafmty ig esubstratbondiokeeges tan @paCIfeﬂdeblget gene, and also

has an ?r%gzq 1?:%8%21 BF ﬁds gﬁév ;)I' Igﬁegéféca;lﬁdc e\l{{gé @{g?txawpelc ac1d It 18

underst@Bd iifd: @Rt dr@Pmatid AticleRMcls bBlet® dﬂ@x@ﬂblem&lmsd\@acnuclew acid
acids with significant enhancenent in their nucl ease

and theé‘t%hﬁfitt"y?tea?n@f@tt ﬂuelal@y”tCIdFleheé&mplémemangmms abpwgukficient

hybndl%zl;tl(inr%)fq Fl?zgléa%cg{l]x@%gcaemg &lat?l %é(t n%@% O 1(? Qlt]cﬁ}gxg germlt

on W
cleavag’eeS(Dl‘EeI laumdregl @ﬂ@ﬁu cémpleﬁ?eamhﬁ(ldéhtrtjim Ip@aferTed bt @rhpylementarity
'"-flouro, -O-neth - ., nucl eoti de base

as low ﬁ’bé‘?“ﬁ?%a‘iai“@h%’ R@rl&ﬁﬁ% lr% tk\yfi swlisgionsspafer snemeis M pgeesnd
Uh]enbéé]?%%c?elzc ﬁ?[z'éz’é :k%%%gcwﬁr%ﬁb@% 199l§|u Pilaﬁfn’?%rfa‘celt 915 fﬁ}’tgpnse and

4; Burgin et al. em str
Nucleid 408 Mrus IB6) 9: Bughrl 9901 Theatzyonsc oﬁclamcalc&is@ambe dwodified at the

base, S\ﬁaﬁﬁlgfe%ggéégpesér\égﬂsy pg%ﬁ?(?séxla ¢ Ir%at trﬁgwtjaarrg‘g /e&%g%gtlc nucleic acid”
is used PRefchthdeaBly With ghr’h‘@és%@h 3&4502?@@3 1c9ﬁ&]’A eh@%ﬁﬁh@ﬁNA

al ., Science 253: 3 14-31 7 man and
catalyh@ééiéAgnmzymv @rnamamw Bndink ethozBpE, reglatable3ihoggge, cagrgtic
. ' Ljicat
ohgomﬁ%glg?s’ n 562351? lflﬁg g é%lﬁA?e'i\ll%im % e}])'(ér%: cile%Ze e{)dor}uclease
minizythe, Bb@iymé;bﬁg’d)zyni’g & EEA%ZMQ&H &eﬂheﬁ tﬂﬂ]ﬁhnslog&is desdri6E
publ i catl on No. WO 97/ 26270; Bei gel man et al U. S.
nucleicggidss nath GleYI]’_laBC g(zwltyUSlegﬁpgqlﬁ(épnzyn@tlg nuplejc aq\ﬂ)s described herein

are notg “%Ji’ 1%}_%2%8 v ghfang 'il'rd%la Sklllgﬂl fRu Rk \518 /r%@d%nm thyt\QI ﬁﬁét]]s

n et 404 whi
importdrit e an omzyAptic n2i0lelO8.8d oKrhmspew&kgonel; thek 1t haietspa:h@cdmmstrate
. .. Lett. . §9:1 3]1 1998; Ear nshaw nd Gai t F yners
binding Nigo Bef 15erap1aBr DA T 8” FBTESI hedgget s BgieEions, and
that it H-:a‘?/g%h@lb@tade@éﬂkﬂenc@@%thﬁl &Cslﬂl?r@hmﬁzg A sﬁ{%ﬁate]kﬁﬁcﬁn;@@i'ﬂgwhlch

lina et al Bi oorg. Med. Chem 5 :
impart 19971)elc «Gicheleavingrontl/pi kgationmstivigntohe awbetuted Groblif 3l..tth8. Pat.

No. 4 G| EafT T of 1, HIIELebde Tt ernucl cot [ de
|Seﬂ&@9€a&xe\t‘ﬂe§ Bf naturally-occurring enzymatic nucleic acids are currently known.
Each can catalyze the hydrolysis of nucleic acid phosphodiester bonds in trans (and thus can
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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phosphor ot hi oat e, phosphor ot hi oate, and/ or
5' - et hyl phosphonat e |i nkages i nproves stability, an
wor@vAztrehdance of these nodifications can cauBET/US2009/002125
toxicity. Therefore, the anmpbunt of these
i nternucl eotide |inkages shoul d be eval uated and
nucleicaept Hi3t taabghiyestinditherzbiddwh ergeesitigiv augd thieughuwingilementary
acids. The reduction in the concentratign of t€ese .
base- pqmﬁ&a@é@%wr@ tp SReFOrtesk PiES: fgts P@@mtmﬁy fheyt ks eEgst gucleic
acid. S@xfatég?ﬁg&\ﬁ &é&ﬂ%&@%@ﬁﬁ&éle 'a@fl v91ﬁl &e|§§§€1t§r%1ﬁf}“tlo‘?ﬁreci n
one nuc c acid he I nventi on i ncl ude
synthesinef or emvoded Botdianp fiauad aﬂiyrrdles nuéle@aclicmm bouod end cldeved its
.is.a nodifje S|n anal o ere e
““Clelcrﬁ?&f ﬁ‘af%,e&t‘ ‘éﬁg‘ei%ﬁf nugficiac ‘Péeﬂff’fﬂ ?%gaé‘ﬂth%%g% 3pgh can
repeatcifif SiRA afd LIcky NGy H?Q&§t een faces of a conpl ementary
guanine within a duplex (see for exanple, Lin and
Vantspem e ¢mbodlm¢nt @h@mbjcsmcnzynwc%@r@@mtls agggymealesigned

tocmﬁ%*?%bﬂﬂ%?é%@ ?$%§ &g&kﬁq ﬁggwM%fP%EFEEQ%ha%Ied

Intemahshzu %bh&am%hrwb%na%h |;Iu‘i‘)h§'riBél Odtsh&C M99 STaridricnat, isernce
i di zed to conp enentaQ% ol i onucleotldes The

when hybr
247: 12?216%55| 1&800¢nd§é§hpaﬁ9@q Hotd0ek24 M’Jhl 1pozygicg sha cleppremRNA
at site- %p@éﬁﬂ:trleg ngtleo%usjeéé%nlcg? gz%ta% 125%? ?@8@5%0?7 Hpc'gn tnﬁf@ﬂAs the use of

hamme@lﬁﬁhﬂdiﬁdﬁ%es Ryetfeired. aBIiadﬁndﬁlﬁeaﬁhﬁ)olzylVlegtllem mRNAKE ledaeons
re LNA (Il ocked nucleic acid) nucleotides such as
dictategby ﬂanlamg @W%wtefﬁgn [SPEpaRENiATY Pa s Wideefyiget MRNA. The

I -
e GHATRE  HR0R Pl R A EF PHEILAALL A0 ciliBes Mo by -0
3'. Thd constrtidtom améqircndmsson oﬁhmgmtee‘&:admﬁbmymcsaﬁmeﬁm“mfm the art and

s sl e Qg pb @ AT g B e 05" o30S 2 S STy EP RS BSymes

of the pré$eh®invefdidsd menlda RN R lcAdih S5 nuslEades '('Blerélﬂﬁﬁ‘era@e@ﬁ‘]thﬁ}
The conjugates and conpl exes provi ded by the instant

ribozymes/epitdhors teaapnd whightoceure nayealbiia Tegrehymena thgrmophila (known as
the IV% Sraﬂég‘i:v:s'slgﬁé?o?é @%Pﬁ%f}férs'b QQ%?@E@?@H% C%P&QFSQE ngoé z;ﬂ? et al.,

Sczenc@?2@57m§78 hGS{DWﬂﬁR’EAﬂKEd&BI Sdai&nce @BUAG0- 476 0 LY St [Zﬁgg,teh&l Nature
| ocalization of nucleic acids of the invention. Such

324:428935 u b0 BuBlivdeS Interdaionak pateny @papétmlﬂ@ WVOSSH438 Sy,
Umvergg}ﬁgﬁmw BEKEAKICORN COERIPABIIT 6! PRflesi gn and

esi s of novel conjugates and conplexes for the
de Iah«vthexyspeélﬁmhémdimmt thaslhy mtmgzylth mafeit roridtied DNA enzyme.
snmal | nol ecul es,

DNA eﬁw%ppﬂ@gratq]%n%?fgthgg}e& gn%sjﬁ{‘f% Eq éi)g’bo{ umtﬁgnssleqigg ribozyme

technofd@EAt IDIEA ¥n@?ﬁé’sgi‘?9d@§?%%ﬂesbsthﬁQﬁie}pr‘éb@gmﬂéi’é % ESlar fafet nucleic
exanpl e prot'ei ns, peptides, hornones, carbohydrates,

acid sepmlyetlhycﬂelni@ al zytt@t@e Odmgowl@ﬁawlﬁnwevac mosk hkelalrlbloayme they
escr,j bed ar

arecar 0T BRDGRHSRU BRI G T ARCR A PRy SRS g G v
enzym@thaubjdc IRANY RDENiSYSiiRNlcMet B taEetMuchadiicidegeadakillen the art

i nkers. These conpounds are expected to
must first identify the unique target sequence. Preferably, the unique or substantially
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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I nprove delivery and/or |ocalization of nucleic acids
of the invention into a nunber of cell types
weeoogitzssd ng fromdifferent tissues, in the preCEOISEIY002125
absence of serum (see Sullenger and Cech, U S. Pat.
No. 5, 854,038). Conjugates of the nol ecul es described
the DNpegzlyimedash Repladetl detvesenttRe tWospRgificairng. ddthods of making and
nol ecules via |inkers that are bjodegradable, such %@

adminigipripg BNAIEIEG RN BE downds Eriexaele, Ho ec fpisst None 114
hk? !c&gaqg %ﬁl@?@lln?enw Bl hgd ab M ELT I;TIB Qﬁ%tqué’}ﬁmHS&ﬁi be
herei n, ers téo a nucleic a ecu
betweed GQ iagd 260 asclaotidesde tpngta bineonle Ienib(edlm@)tp@n&nﬁn‘ary @neymatic nucleic
: | ecul e to anot he nDIe Ie or exa
acids of {5 G BIFENY SRR ReNGFR L PES SHucIER eI lepEy inghling, for
exampl@! %@9&@@%@4@14&&1@&%6@% Qnéﬂhqmrexﬁﬂb%ék Sale A etRE, U Biol
nmodul at ed by using various conbi nati ons of
Chem. 2T b@9u07-88112d996d domynpthbomubdxiamem es¢mplaty mﬁenm&s:ahd)lycules of

the subQ?.c{j ﬂvargt?(g)nz%% g%eﬁj% aéldoir nglﬁfen‘gdeszn%@g% 1Wlué{mg for example,
betweeR 20 @nalk Yluclcafi@esah Maigti2 (se8BsH dxh @1 OW BB alTei /1 § 89: 7305-7309,
nucl eoti des. The bloé%gra dabl e nucleic acid |inker

1992; Minectihk, NalnrhBiogecdnadegy 181337ed4!1, 1 8¥ Darteanegthen enlrtiment,
exemplgluycs{%ﬁ}\l% a(gi tﬁl%s b:ygct g%\%gﬁexiare%%&v%ef%’]#@lﬁ ﬁjcﬂ%&lggﬁgq&%th

includiﬂg,foﬂ&aﬁﬂ;ﬂe bRfwed AMugldexnt nudestides indegdth, Thosecskilled in the art will
nprise a single nucleotide with a phosphorus_ based

recogn]zp Iﬁh@é@g that a5 regwaeﬁb]séhaté ?Jﬂgg% 6P§ﬁﬁccfﬁtdea§?flt be of length and
confonﬁﬁ?ﬁpﬁ?ﬁ&ﬁ 7 Caﬁlld éhgg‘ﬁ@gﬁ OTA’&ﬁvR# ?g@gﬁggﬁé& Her&HC H‘Eb %1%?}5 8t the

conp ei ¢ aci
nucleichatkdzens, ofnhcinsiact meentisugant liniteduwithéei thegencablasds stated.
nodi fi cations. The term "bi odegradabl e" as used
herein, refers to degradation in a biological system

Synﬂuggqﬂeﬁﬁmgkgcﬁpgggaglc degradati on or chem ca
degradati on. Therapeutic nucl eic acid agents such as

Bitethans etuncdeic deide eidatad threr di0mucttetifiesdndengslx tﬁgctifﬁﬂwétl uyping
automa?efr,'de m QR I W lﬁﬁﬁstherap utl cosnﬁf %%{1 lngbl cuﬁés 1S hlro%rlh ?«-Ij | P tﬁg present

an%@n een
inventio€dutdl ddekeid @i hotidf (shiv refdes r[ua:tbheacﬁﬂ ﬁicﬁﬂf@lesg thag about 100

erlod of tine varies between hours to days dependi ng
nucleoutf‘é An {gngthypedarabl ydess than abi 80 pyeleatidesdp ingty @ne gnore preferably

less tha%@%ﬂlgff%(pﬁucﬁ&ﬁfd%g ﬁﬂten%(? Cleﬁ stid MucPidg&iad ﬁhcf RRGLBRstructs)

as effective Intrace apeutlc agents.
are prefengir p usdteiot sxdgendireddivery. cﬁie sypterstsicairodf thasd mblecules

aci ds ere and in the art have anded ability

increasfoghIRY OhUErBE e SR aE Bysds AHBH P RE T A6 RSG fiietire
REhplaf@hih @EE abiR iSRIBRDE R oldeIES, ln@lghﬁgﬁ@q&taa@bmyn@@cules of

descri bed above. In another aspect the nucleic acids

the inSt@Otr‘ﬂleS@nalaB be chemiccaﬂy aym}hesceqd sTtonUostmfe ollaynmdacpldes (e.g,
chemi

DNA) ﬂg\%nt&;ggﬁéq thél&ﬁ%l ogf)gsg(r}gt ndnyt ee?rt as gescrl € @aruthels eﬁ al.,

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.,
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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term nus of the oligonucleotide (see for exanple
Wncott et al., WO 97/26270). These term na
wore@bfizxed i ons protect the nucleic acid from PCT/US2009/002125
exonucl ease degradati on and can hel p indelivery and/or
| ocalization within a cell. The cap can be present at
condudtdﬂbor’ﬁa 394€A@bl’iwsB(cﬁystemp,) Inorsyathekier With herfminhueouplmg step for 2'-
or can_be present on both term nus.

0- met%ﬁeﬁ Pmlwtﬁbes ERG AP SEC COYRMng stepofpr 7 riqonY éECIF?I‘\‘féﬁFt édternatively,
, Yy
synthefe?? llé Bea E)%Z?I%t%ﬁr&oﬁ%g%l )ﬂl?te sgntflgiéﬁ dgu%ﬂ Qs mé%&fl}rhéiﬁ produced
by Protmlgerhce(d’lalcdﬁlto déAbwﬁbchmu:maﬂunb@ﬁtatdm tolheSe)a:ﬂmydr ohexi t ol
Eggleo nuc | eoti des; | eotj.des;  nodified
igng |P86tqna@ %Bgfﬁwdmbqw e 9 WRipgaized separately and
joined H@éﬁ{ér P@éﬂk%t‘lﬂlé@&‘l’l?}’for%M%ﬁfétﬂﬂ?gan@ﬁ)(Mobi?e & al. 4Scz§;€c%‘256 9923,
nucl eoti de; acyclic 3, 4- hydroxybutyl nucleotid
1992; depet ¢tal. 3rderdatiynal B pewblightionigo.eyQ UE?3 899 Shabarova etal,

Nuclei%r_é IF%:S/ ?ege?gclg% 4%3; €9§)& nﬁﬁﬁ?’i Stt zﬁ d @73 ﬁ%pglpgsr &%uc?e%%%liesc 16: 951,

1997; 13e1r021 alanvszbb&gu%@a@h@MI 204/:1997y4- but anedi ol
% osphat e; osphor am dat e; hexyl phosphat e;

mfﬁ@hb’xwe quq[ﬁgpm@sehergm_qgﬁgg)'grﬁﬂdeextenswe y to enhance stability by
modlﬁgatloWW%) dﬂ]é)atsglré%?sﬁﬁft gpcﬂ.lgﬁg grﬁ)?%njgllg ?%ﬁ@h({ Cb%_rt;qgi r}ﬂ)uro 2'-0O-

onbt | 0l

methyld@'tlal(fo‘a‘s aSre\ee\WsB@ U&haﬁfan&@ed&igm’r@)TIBS N7:84,N92; Usman et al.,
nonlinitizg exanples, the 3'-cap i ncl udes
er

Nuclei@ﬁazﬁlﬁ, Sgmp 53 L Hep hy‘?%ﬁe Rikpaymgs pigguritied by gfel electrophoresis
using enérgfs}n@ g@g ¥ he BHE@?‘ %2%'1% gu?é)ﬁd]lgg chr‘!bmatt%ggr}ply(II{PLC, See

ucl eot | car ocyc eotlde -am no-
Wincopleosiphapm) ahd &ede-anspeod@ mrwayl. phosphat e,
3-am nopropyl phosphate; 6-am nohexyl phosphate;
1, 2-ami nododecyl phosphate; hydroxypropyl phosphate;
Optlmizslﬁ%@@hyﬂ he D JTURk Malddeaclasnucl eot i de;

a- nuc eoti de; nodified base nucl eoti de;
mﬁwgh @ﬁldél V\tlﬂill pediéicatidnsde BeRBEt QRen @s@/omhqseb@tﬁh@an prevent

their d%(le(fatlo Erugx gg(?jn%ﬁ]eglr oxynglen?fePy hng:(r: SQ %%&W&%t lehere are

several&xaﬁlpidsmv{ et @ddd%dﬁﬂ)lﬁgtsugzﬁ baseahyl ph5sph5fe—rh(5t14ﬁézttﬁﬂs that can be
abasi c npi ety phosphor am dat e;
introduged B’rﬁ%%ﬂ@ﬁ@ﬂﬁiﬁ a\athélg@ﬁ&awph%am@m igHb&pheglease stability and

efﬁcacg F@ﬂ% 5h lpro'h%ghlﬂgecﬁ Qfe Iﬂg@iﬁga kAGiMadce 7tab111ty and/or enhance

oranidat e, phosphorot hi oate and
blologlphicﬁphmy by mdnlllfhaltlen vath uigileage oasishoin ghnipddiongxample, 2'-amino, 2'-

Caty B 23RN0, 90, 1 5L 65010 ABLELL S8 100 E0CS iman

and Ccl&%Rn, TEASRNA J2e 3o (RN ditagr ﬁ\@kﬁz@ﬁadpsyme; I1818, 1994;
gene silencing mechanismoriginally described in

Burgingstt ah,t@o(‘/vmesfey B3 MAYOKHRAM §sgq®®sqd4t1¢eams: of palepafids have been

extensn% Ve eécﬁée i ﬂ%e%éﬁ%g(%s) %m g al ubhcégpms Q\P(S 92@7065

Perraul? @04), Nakiot3a8: $45-568)11 990dlalekent éteal RMWAEn RatsBwWa4-8 57, 1991; Usman
acti vat ed by a a doubl e- st randed RNA (dsRNA) "tri "

and Coeraten dravfomn Bitsoease | oddney (992 Usips ehile PEg T hiication
No. WESRNN g7eE SLEEH & PANS B4 NS BELAKRS . /. Biol, Chem.,

270:25702, 1995; Beigelman et al., PCT publication No. WO 97/26270; Beigelman et al.,
U.S. Pat. No. 5,716,824; Usman et al., U.S. Pat. No. 5,627,053; Woolf et al., PCT Publication
No. WO 98/13526; Thompson et al., U.S.S. No. 60/082,404 which was tiled on Apr. 20,
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(si RNAs) by the cellular enzynme Dicer. The si RNAs

becone incorporated into the RNA nduced sil encing
wa@eoml1ewe4{ Rl SC), where the si RNA anti sense st rBemusS2009/002125

serves as a guide to target the honol ogous nRNA for

endonucl eol ytic cleavage within the s i RNA/target

1998; Kﬁ-i'pél@ll(y etaD P TexsNeal-64 Yed. 03 DAFRS 109 Mdrihal’ an@rGhiQBidgo@ymers
gui de. In manmalian cel I's, dsRNA onger than 30

(Nucleig Geidesstnsas 45:1% Bor WOBHY ST RSaiskeIean Aty Rk Gipcherm. 67:99-

o0, 1981 DU NE0, 00, IS B BHEGNooaf Sy

modifiddtibhoedrhbetsedito modtf the nicdgit acidedf tie.inst@IR)entibmt
shorter si RNAs gxogenou Il'y introduced inta rTme| i an
§

C‘¥N‘%C‘Wﬂfﬁé‘éﬂ?¢1 cgyanert dligapnclspiidgittepucipogds [ipkages with
phosphBRIIRb IASE A3l 8Tl AUl b L s

I nter er on esponse. Subsequen a number
stabilityleanorvst-nbureldn¢ehel thmsn&»dlﬁcatyonsﬁ:arexmemmg/ siRNAsrea it amount

at ed short in v
of thesé {ierh Sor e kg houlP<kyhared uhd Spapue N mHRmize vhen
desi gmﬁ?glﬁrxe rﬂfc?en'f anabdl yherepaading tRnébreensdi el Atth&e mma 8SRould
has al ready been nmade toward therapeutic applications

lower toZarip resultd@on incrdisedbilisht narghid giRkrspewaficity o0bese molecules.

Y865 B5PrEineikimgRrO R AL oS maRAS bF oPiygfg:clamp
nucleotf}ed!t REGLdarfip RMASo@deEis higodiBédhodogihe 6MPOEL &hERIN the modifications
exogenous, short-term ag‘éal i cations. Currentl

confer {hrmBility ey dpgaazondehsitia tymerig anstigogstren f pspsiofal | y
compl iy P, IR POTIL RRRES KA. TIPSR, Chem

Soc. 1261 8RBIASS 582 o198 e d Alyyndle Geclambeasvlag euladtitdtidnggeliincia MNAonucleotide

cn e e S S BB IS Sb Sy SELERRDh ggrminatio

when h§9ﬁ‘@i§é@g) RAEFIEAB RSy dIndUPIes] T h@ MOk RS Hsuch nucleotides in
onpl enentary, except Tor two nucl eoti de over hangs at

nuclelcba@tds of" thagmdgntlo[ﬁgpsmlgsnn frethi enhgndeNagfinityhandIpecificity to nucleic acid
di nucl eot i de .over han can be.derived fromthe tar

argets. o TR et PSS, 57 At SIS B0 R ol o BFE L

(lockedSituBNAS agi@) @i di etgides sdoh@Na2' W-Z3mpRiyEend becys 4 fictdogiat (Jeeffor
nost pur poses, ol igoners of up to 29 nucl eotides can

examplgV erged el REUt Pyhiicetien Nag W@eOQ/%%a@fiaﬁOr%%Wﬁéb Ve
hﬁ‘\égotﬂgrsgﬁ (ﬁﬁlmteﬁta{h %%re?r IFJEE% ﬁﬁl‘# rfc.foﬂmlexes

I'onger dou stfan I'n ce action of
nucleic@ictBnagatinden BPASO g€ SudieSnjugates pndi/entomblames@caammsed to

facil 1ta%rg% Iggrglld t?xﬁggxecgq%gfsg)étoeqﬁlgogm@gmén% ggglg SSI %:cgnpjugates and
complek & oVrcdeQ'P)%/ tAd IRQHOMRVERGR Coah IS ek 'tl%i‘&&ruﬁc ld§t¢\qty C?, transporting or

synthetic hairpins as D cer substrates. The stu
transfeppmgpberepetieragents Itd a capétttmbieze q@b@ypd hewes ¢erh’tptartnmnmb1anes

. findings for enertin of.ent
shering GE Rl o0 eSS R HEOH BT PEnedo Gy ko LG ik B of the
inventibhabu@NehlRatRan8oACbmPIREY £t 1aRB debcrieg bSioRNA t hat
wi || be generated fromthe Dicer substrate
The present invention encompasses the design and synthesis of novel conjugates and

complexes for the delivery of molecules, including, but not limited to, small molecules,
lipids, phospholipids, nucleosides, nucleotides, nucleic acids, antibodies, toxins, negatively
charged polymers and other polymers, for example proteins, peptides, hormones,

carbohydrates, polyethylene glycols, or polyamines, across cellular membranes. In general,

-27 -



10

15

20

25

30

dupl ex RNAs are di scussed next. M smatches between the
si RNA antisense strand and the target tend to reduce
wa@edamwnaeizgs t o varyi ng degrees dependi ng on thei PCTYURIDEY/002125
and | ocation Wiile the rules governing the
rel ati onship between si RNA/target m snmatch and RNAI
the trardpbritath tyschidy@ alealesigaedtd bd hsgd whdaadioiduall§ 61 s part of a multi-
general i zatj ons can be nade that probably apply
compom RYsterrnEh gy itBpphslegradatRAmkenst dhpsseonpoands pis expected to
I t N
improve %%%9 aft /gﬁtdecﬁhﬁaltlgamgﬁcl?ffc eaE{JS ggé(%ﬁ%% %Oflgﬁltg I ?]er of cell
types ofigimating ﬁbfn diffetdne tisgues, Se risepradenador z(b&endenif)seralme(see Sullenger

veryde ri nt al nda and Hol.en et a
and C%cﬁg gigéfbf) t Caqmug%(s%he ‘BPWE‘Q%?\%HB%‘? E%rmqae be
attachef |t§91‘6?(9£cd11§/ acHBaHS &I es M LPIMKREhRY ar Q)d@%rahg‘(ﬂe such as

antisense $iRNA strand, it is p055| at mutations
biodegradahlhaudeicand! ladker hml@uﬂ@e strand dest abilize the

e B S RE by A eiE D Tk e BB VR T e TEters 0 a

nucleid R nbRechl@Rhat i$ d&ignewhen biRRiHILRE IRRE 10 cORSddt UaE dl&ule to
target a specific |soforn1 it may be advisable to

anothersmplegtleafor axayeplesd bieldagicalliactive getechlsoflbefabdiy iof theat
tc nits orr spon |RNA nd the .
blodegrnrygnq?glriggltc ag Wq?e(r) }nr%l calnn AL lgag Y usnf]g,tvfﬁlrlou ucqmekg(lpatnons

of ribofclddfidss, IdSoXbQIboﬂGGlS@ﬂﬂi@, ar@ischehgdully heodi AEDIRbcléRides, for example,
|nacceSS|bIe to cleavage (reviewed in Scherer and
2'-O-meghyk 2 qugg)amlinp, 2§1a|mm,t2aﬁtal}y@> %-Espllylgand other 2'-modified or

base m%%@%@ nﬁ&@&ﬁdew e Pﬁﬂ] %&dﬁﬁl?%’ﬁ@lef&%@ﬁfﬁﬁf&‘ %lécru an be a dimer,

ners are su crfent for nost purposes, ollgoners
trimer, oeftramrbolcﬂ@emmmohd:ideﬁ)reamble a:s@dgommlla@tﬁne ofrabbue?,i g, S, 6,

t ero eff rve at si RNAs
7,8,9. 0ot drel pridabad. f o 1 riyed TR et el RAACORRrse a
single &ﬁ:ﬁéoﬁd@)&vﬂthrhep}ﬁﬁblh&ﬁs Qﬁse@'h‘ﬁﬁﬁge‘:%} REMPR, h BhdPPotdnBEte or

nmore potent than a 21mer provi ded exogenously (Kim et

phosphafliestepligigiee. Ahe bmpiamadmblﬁan@lswracmhwr Suomcab% @in adgo, comprise
nucleic aﬁvdg%e%ckgescnuc gf% aalds su%lrh gf P@aﬁg,a? brz])sé mod c%y 9:? t"fheest%rm

(S
(’)I'S use er

“biodegrdddstll ¢ adsafed hereind Eﬁb@&@de@h&ﬂkﬁﬁn\aﬂﬂlélogﬁﬁm dyalehy, €orup@mple
t hese inPortant findings for generating potent siRNAs
enzymgtigrdegradation amehegtica dgaiadationvew design rules will be

dﬂ%@%ﬁ @'dié“éf: a8l la%gtaﬁtst stﬁ%h & m&%@tﬂésc%ésgpbéﬁfhe{ggﬁ delivered

be generated rom-t cer substtate
exogendugly eve diAsallyExabde ivinbint slls mnOf easpitioh af elrehagget Ryssahassbeen

di cat ed need for either fr hospha
mhlbltfsﬂog%ﬁ%@.te redueRibiederelng theemﬁ%%rﬁme Rapien) ng 8t fime

varies DA EREHURS totays dg&mﬂng @oﬂ‘th@ﬂ:séa‘%@ 'éieﬁes TRSE nQQ@i%ra\fﬁidagents

In HeLa extracCts (Schwarz et al 02) or intact
should be ngta(m:m ouderseRanader20 (le)ctloAgiy mtettr\{eon&a(;eﬂnhm therapeutic

s TR SR P BB B AT o e
expand@@ﬂ{el aNAS (G it Rid 218dsSBMtroducing nucleotide modifications to
enhance their nuclease stability as described above.

In another aspect the nucleic acids comprise a 5'- and/or a 3'-cap structure. By “cap
structure,” it is meant chemical modifications, which have been incorporated at either
terminus of the oligonucleotide (see for example Wincott et al., WO 97/26270). These
terminal modifications protect the nucleic acid trom exonuclease degradation, and can help in
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nodi fication of only the sense strand does not inhibit
the RNAI effect. Al so, nonphosphorylated synthetic
W@a RRBAS3764 ansf ected into cells and | ater re-i sBCBRUSINN/W002125
cannot be phosphoryl ated by kinase in vitro unless
pretreated with a phosphatase (Chiu and Rana, 2002).
delivery aké@Pr igkidien, withih 3 csNlgTRE t&p ansid iregenk etie Sermaninuk 15'-cap)
vivo for a 5 phosphate on the antisense str%nd,.This
or at the 3'-kepmyius & riaPhPE R0 ReePTRSEHHPH Bathdermpgps. igdion; lergiting fxamples,
the 5’-&& iﬁ&h&es@H&én%ﬁtang‘?c ke’H&%féﬁB?et)\g, h%’&#&?ﬂpﬁé hddYedtide! Nebeta-D-
antisense strand to serve as gui de for
erythrofundnouyt) reeleptide, 4-tleawadieotide, thdoapdicvatkedti@®t; 3C-anhydrohexitol

C | ex. t he ot her hand, i fjcations blocking the.
“UCIeo%&qEﬁ’a“%%R?ée ;iaﬁ?}]aén”éjqoé‘g?&é‘ﬁ&ﬁgiff € QUEkQA eéll?%%?ﬁhgéqdbt loate
linkageS tHr8h\behB AR sy PRRES AR EFY B Ulise & nileotide; acyclic 3,4-

2003) . St udi es of backbone nodifications on ST RNA

dihydreiybuts esclhetide; rexchial3eddihlydtoxypentpl mickgotide - 323 -meerigd sucleotide

.. per,,si RNA .strand distyibute et n the 5' d 3 .
moiety} g oo pop MO Y A B BB D? F Havegted abasic
moietyt €4Butdncdd PRéspRaEs S o¥piRSrhi@fdatdINEk yIpREEphAg UirRioh&tyl

al ., 2003%. I ncreasi ng t%e nunber of nodifications
phosphigtey dnehashhase;pliphespherothiortgl phaseheiodithioats; ex bridgngor non-
bridgintgterrrleg]-Ith%%%g;{ﬁg @R@g I(éo@ﬁ({rén%?téﬂ? Iﬁ%eﬁ\g\/tin?v\%m’ et %le?ﬁratbllne&her non-
limiting Bosppies, ohdd'aap éndibdbsf foe @k armpie, 4156 niyh véiueleontie;] B(bela-D-
not pronoting significant increases in oten%% i
erythrofyggaesyguivusisotide; 4ithio npglgatyde, Tabogypligrisgetids: raewkmuplky!

phosphglfégill\&g&i%iir%nilpg tyl? %ﬁ:ﬂﬁﬁat‘g&y - gﬂﬂlllé(prpﬁyl .rp%@%ﬂ}é?e‘,j _6%%901{11%&1

are di ected 1 nto ani m S, Since t
phosphateg k [2eareinoddd dey Ciptidsping e;grydl axygrapye phedphatiej 1,6 sanbfdriohes o]

| ecul es (Layzer et al,, 2004; Soutschek et . al , .. .
nuctootydys dy o leT B oteqides e e BT ST ! phBPbiserihione:
threopdni I anSEPAAIIsdRaRER1i 8B Plsd@in RYedtiie! S’,dQPﬂgerxyb_utyl nucleotide;

nano-particle carriers and therefore our RNAs will not

3,5-dihydraxapeiviraictaotide. 2d -suertpepudeniidsaneitfye &t 3 veygrtedabagic

moies| 8 PP Sl B FELT RGBS pGEPE sromime.

bridging&inlfor ushMeidgidel Dphesphopintidate] plispsrothaddté idor Or Vi a
ene expression of 2lnmer sense and anti sense strands

phospthOdéWea Reirgipieer RRASTIRRE rhylphepberaie ang e omeicapiagnoieties
(for mcg[:: QUi AV Eé’bfugfé%t n(arlgétn Q"el%?ﬁey{on quggil a}, | npor t ant

et er m nant e sucécess of si RNA redi at ed
knockdown is the conbination of target site
. accessibility and the selection of the appropriate
SIRNAJResighd from the si RNA. W and others have devel oped

FIRN A ERNED o RAU | {a AtheANRAGRE H@E%lﬁm}igﬁ%ilgﬁe&fﬁbed in
target site and si RNA duplex (Heale et al., "2005). CQur
plants @lgoe itwanknakesss pasterasomriiimat gengeilending o @dértdatyelegans and

Dl‘osop?{i])’éz%gﬁitv%d%r éq?%%lggfalﬁ?%pmé?%eﬁll eqi)élh ?gkﬂ(g%t ?nb {.hleictu el?tfmodel,
the RNAI pathway is activated by a double-stranded RNA (dsRNA) “trigger” that is then
processed into short, 21-23 nucleotide dsRNAs referred to as small interfering RNAs
(siRNAs) by the cellular enzyme Dicer. The siRNAs become incorporated into the RNA-
induced silencing complex (RISC), where the sSiRNA antisense strand serves as a guide to
target the homologous mRNA for endonucleolytic cleavage within the siRNA/target duplex,
approximately 10 bases from the 5' end of the siRNA guide. In mammalian cells, dSRNA
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sel ection of the antisense strand into RI SC (Khvorova
et al., 2003; Schwarz et al., 2003; Tomari et al.,
wQ@0o®d4)123764 has al so been di scovered that dsRNABCT/IS1009/002125
are long enough to be cleaved the RNAse Il famly
menber Dicer can be up to 100 tinmes nore potent than 2
longer tmaeosiua‘déﬁdééﬁh@ga’s tied nonsﬁ&ﬁ)ﬁc intérfidras pethwal rath&&ﬁ&) RNAi.
our preferred nethod for identification

HOWﬂVFEa Fglé’fhlérlti égll%ﬁgae%ﬁimtf??dt@l%ﬁ@k eistlgg8hka 11?6‘?9%6‘ al., 2001;
Caplen‘@t 'éh %? A9 Jrl TR ELS ﬁltr%gpée)d’mfoqﬁw Ylan cells

potenti al target sSequence ner si
bypasstlesDiceestep ahd a&at&bsach-ate mehm)ﬂogmas efRNAategradénmwethout initiating

.. C ut ati onal orithmfo m, nati on qf opti.mal
the intef G oteoRgrSee SHRRHGUY. § gUmbEne I8bS Sefresralse e fegpibilty of
expresdifg gﬁtNﬁs! érﬁisth@"rélg}'eﬂ] sﬁ&@hﬁ%@l\?ﬁgﬁhhﬂzﬂﬁbn 7 %agﬁﬂ?ﬁ'hﬁlman viral

protein 1 (E gene. RNAs directed to these
and celllarder getor gfsivase«qsue RbAI awerranély'rﬁxpe\yhzgwChMStdembé@pmgress has

e cell extr Scre ass s d j
aready 8 e S RraP SR aaE S R By TOo kG aely By Rprech,
2002; MefRELBCA., 2002 1GoBiM, 12008.YSchktr nas, mongmahxét Heeno03; Hannon

demonstrated that a cell extract binding assay is
and RopsighlOa4) predi ctive of intracellular efficacy (see,

T BB 5] Mg PRI o

Currentigh@lnesliifiéd §iR®As hedih@rRINAL effbdththd2Rpasaily ippakufied-8dayspost-
HEK 293 cytopl asm ¢ ext ract s at room tenperature. The
transfegfiqanakhecapst semperineéesigh far wﬁ%ﬁtww&s igHeHihAsndegenous

s1RNAB¥>€)guE&fWﬁ%yr lc%tragg%%tﬂtﬁ %\?I y Wﬂﬂ(filﬂ_&ﬁlr% PF la), where the

I cacy corre stro I ntrace
sense apdiaameynse stsande porsit-2 Ahedeotnlekiaguyy elte anﬁedﬂecﬁporﬁahmﬁlthe duplex is
l'\%' 7, 605. Once the rm ot ent . 21ner ﬂ{ d
complgt LAﬁPT“P BN KX CERS e ey %&VW&%@ bofh 3 egds For

synthetﬁ@§ RNAP IR Whtuelotie 8vaHARcah 8 liefivdd £&h- thAafrghrt @&}uence as

for Dicing has been established such that only t
in thenzmm;al @mntﬁmﬁr@e WhilpsiBiNfseepnsiraeied fremZind3-nfespare sufﬁmem for

h
most plil:?ﬁ%es oli godréﬁ:rs 59 elrl 5 too% Xucqgoqsdteg %M‘Be u%d %ﬁl{b&t #rg{r‘?at?nggqg? \f/}gerferon

16Pred s

responié olve Gabi@sbdeheedfthatl soRIN Ag tm Rey ;&bd@dbﬂrfftﬁﬁ ®driget desble-stranded
5" NINNNNNNNNNNNNNNNNNNNNNNNNG NANS'
RNAs inggURRnh e il pagRVRRINRND NOR@me@gW@ ppignishap g 21mer

. ' |
prov1d£ﬂa§!0%gn(ﬁﬁ e{[ﬁﬁ?et%@ SPANs) b Ay Hiod &gmgcﬁgfjtt))ﬁg%géégsgéle I(5005)

een erm ned t hat recognl ze
showed hsiedlgpcomduoveraithnggh tanasie mlvwhges)rs?ushd asthsti¢ hamitdhas Dicer

d of,.the sen str nd 2 1 bases from 2
S“bs“abeésgn &mﬁrpgoweégﬁr&% ecaBHi‘ &/Zedﬂ’é?“élifﬁﬁﬂmp%a‘]‘ #@EH@F Ay
generaﬁﬂ@p&@ﬁ’%‘/ﬁNﬁ@%Fus@:QB hA9Sal dludidde New 888k Pfuldsh@i1I9RNE &ussed that

strand (dN), Dicer does not conme in fromthe right

enable enckast predigfion pf diediol Axthattwilldecgesemaiadgreye tleg Rideopubstrate
duplex I Xs bl
uplex s are discussed next.

Mismatches between the siRNA antisense strand and the target tend to reduce activity
to varying degrees depending on their number and location. While the rules governing the
relationship between siRNA/target mismatch and RNA1 activity have not been fully worked
out, some generalizations can be made that probably apply to both siRNAs and simple
shRNAs. Mutations near the endonucleolytic cleavage site frequently, but not always, reduce
the RNAI effect. Also, mutations in the first half of the antisense strand (5' end) are very
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21mer of interest. Figure 6 and Exanple 1 of U. S
Patent No. 7,427,605 presents representative results
w@booan2¥ks ract bi ndi ng assay in which a seri esPOf/US2009/002125

21mers differing by a single base, are incubated with

the extracts. The binding affinity of the siRNAs is
detrimdt@qRafdaYl md'Riet,2000; Mbleh et flg 2002cXahawpuiii e, a0 eSince

Thi s assay has been repeated for over 20 different .
endonug|eRhyAK clegivage 1emeasHrcs] Hemghe peshdi tdhe ariserng N &sRapd, itis

: ~ S I £t
possivl§ A RERAT PGS o8 B PRI BuaRE G AR BEL AR seimRNA
target dupbdti ia tledacsivENAR [8Gdotmplge irhibwing craedgez ddkémtogether, these

potential conplenentarity with other human sequences,
results JaPlyHN#gWhe deHgunpBR HEPRHBICISE tnggt $pegily 18giopmt may be

advisatiPld SEREE tasrgﬁtas'ﬂg in tHREaDROMERHS sudhdhatFhidmARheSH@ Ben its

ext ended 5" “honol ogy ?or other targets were tested at
correspanding RN Aahi dime wdn-thogatdd isdloemdsRNAheex dofithaduplae. If this is

t significantreduction.o PASI NA | eve and/ ar .
not pos§IRs. 53D 1 Akl B EIFERIDIFfp A09EE EP SV DR ARatid Rossh
2003bySHRSRGMRNANL foNedifOcrBXPRAEIEAL S. Use of the EPAS

inhibitors In certain enbodinments, the present

i\MidnsiRoM proovirdded fremhbdd3-ofers ansisbificiong farmaest peposes,
oisomB5 5858180814 815 B TR RSl F BB AR we

have olEbBRAIthRRIBNAL fieit brMeblhcRE flond Wngesdsmildhaemded RNAs in cells by
inhibiting or reducing tunor growth and net hods of
the actiop@4DieRy cam be MBIV i YUEMes DTorepoiRl than Ay Amgnpie¥ided pregegously

_ ¢ i Pa el i b
i o500 SUSLGAMAE IB8 L8 O sl
conclusiomidbihb oglsthee: igvestightaidAssed agnttieschaityenk @tdicer. substrates. The

certain enbodi ments, the present_.invention provides .
ProPOSFLTHOHS MIbFARIALES PR HECBIToE! G iy 0B AT B potent SIRNAs
for useRh GYBMH 5RLicTERNRM &3 g ruldd v et ftu SR Oktit FRAIS thetdR8ct prediction

present invention provides nmethods for treating cancer

of the siRNiAsthanwilt ke ganguited ol the Peges pibstratesiuplexaBNAsor

e R e

5'-phosph &R loiBRhihe@f si®RN AstrsndsIBIbasiif €t HAL00 W) Naikhiyen dAEDE)1).
and in such nethods, a theraEeuticaIIy ef fective

Similatgesdl i were obrrsvERAdIClahitsrtsdPelyyarr ¢t alrOH?strdpiegt qedfs (Chiv
and Ra%?fgoggﬂégﬁ%ﬁrgﬁaﬁgf&r@ﬂnﬁ@& hgﬁ*ﬁcagﬁﬁ of &idWr thé 6@kt §ENA strand

actic and/or therapeutic treatnments.
showedthat §'aintind prodpfivakias bif theantibdrae apaut abolishasddt Aewhile the same

.art-recogni zed and includes adnmnistration to the host
modifiggtiog pd ogFy tﬁsﬁ@ssfstr?frfgggﬁﬁa%@l b%éﬁ\.’& %fﬁ%t Risor por's
phosphRWThidl STER&HE ARNN thfhsfeleliif@l ceMBRhd Bty -1 @Mt&f cdnlibt be

unwant ed condition (e.g., disease or other unwanted
phospletyeted b kifee hostroamiasapjetichied withea phasabateset(Che and Rana,
2002). Ste&g{} g(:}ﬁaeﬁt Ir,fthg s,'uggéstsI g stpgn%trgc(l:xtxi?en%enl inh\gi%(t) 39 r;1)f'1(t_)sphate on the
antisense strand. This is consistent with the hypothesis that modifications of this nucleotide
interfere with the ability of the antisense strand to serve as a guide for endonucleolytic
cleavage in the activated RISC complex. On the other hand, modifications blocking the 3'
end have little effect on duplex siRNA, on either strand in most cases (Amarzguioui et al_,

2003).
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unwanted condition), whereas if it is adm nistered

after manifestation of the unwanted condition, the
woe@atizagmt i s therapeutic, (i.e., it is intendedr/Us82009/002125

di mi ni sh, aneliorate, or stabilize the existing

unwanted condition or side effects thereof). As used

IRrudienof Backb@ieapedificatidndah sTRINARIplexes Bavtl iso¢alal thar up to six,

condition refers to a compound that, in a statlstlca

2'-0-methly per sk strand distrihuissriesiecs the St i tapinesr B0, 2-O-allyl
i [ t

modifiERAL bt 80 3 A b LECARErRRTRNE) REAI BRI ot ol 2003).

Increasieglthe esntbeeoSmvéifichtyorsfbegored this poonte osylmyjtthBﬁcrftlohhxfthe 5

di sord or, . conditian relativ 0 the re
termini, geduee, E\E‘Hrﬁél“éarz%o‘ﬂ &&aki @Qé' ﬁ@t"@ iehal- ﬁ@gi u&r%‘?veéﬁely more than
two ph&&phefdthioRfe ngfﬁﬁcﬁlotngm%rcy't&ék dewhile h&%rgfngHﬁé sighiffcdiDihcreases

xenograft, or a tunmor cultured In vit
n potepey tAmeﬂzgm,ounmcall e20@03)ciTHe adgomtageoff b’atiéaopc emgimﬁcatlons on siRNAs

Lnventi.on, a sef for ti.n reven
may ot A€ et & R s e dir SR B S, 8% o bagibone
modlﬁ&aﬁoh!a Brooll e halfBhRedsthefehbkRuleh Utay2ELetn®t 200471Sbadchek et al.,

prostate cancer, bl addercancer, lung cancer

2004). (Hm wielilg takietaeantages fi the Brotecsion fim serain| nugldages afforded by
cyclod%?ﬂg glf'n)l%-g%‘glgfr% cagrzé;}\% gl&% }hlégegﬁrgéoru? ﬁ%ﬁ Wl][ not le bg‘t?l?og %ﬁ é?odlﬁed SO
they cadtberdffeeticaln Caced DAl an cancer, t est i cul ar cancer,

cancer of the penis, cancer of the vagi na, cancer of

the urethra, gall bladder cancer, esophageal cancer,

r Jcancer. Additional exenplary forns of

lk#vng&zggggjgghﬂ?nay be treated by the subject nethods

iIRN¢Auch, betuiggence enldr Hyi synthedc iR N Aadd ererealf to skibd eﬁlag caifonic

. ., smnoth nuscl e,. stonach canc cancer of the sma

lipids qr%fﬁlﬁ@m OE Ko PRRIRS Uk A& SgseRgd aBH%ﬂ“S%%{F?d’é‘F or short

hairpin"F@A8 kha 3BCKbeest ViG] ARCBAGR vieRRT RIIMER} GnERBSE20032). An
pituitary cancer, and naso}‘%aryngeal cancer. Further

important defsrainant for e Biccesant SR Nehinsdiatethkinskdowaisettie wpmhination of
target stitlgeacge} é%illtlﬁ%r% 916 s%fe%mgg ﬁtli']le a él%f)telérl]tte Sh‘gl\]/ tf)%ngtﬁe é{fﬁ}]& We and

eSSI ng

others lﬁwetda:@élopéﬂ:‘mf@bﬁmmsft@ ﬁd@m@f ari apsmepsnaw b@]hbﬁlaﬁorbsf faf @atiecland
an EPASI inhibitor of the present invention
SIRNAmelezfdéleélﬁﬁé k2098 hpP il gerithppigkes. lésébfr‘%ggmtﬁ@rgéteﬁuessecqnﬁlary
structufe rta@i'cp?lﬁueﬁlla tﬁgpnggqu Sabilififo AL FRIN LT THO Tldtt%ﬁ[}qg{pgptﬁnt in the
e sane tissue type as the cancer cells may
selectlmmf tbx piitessascEPASH 1@b mscqmmﬂm ecalaoe3 x&c}meachm aLesos;

inth t: for. exa ssu renal
Tomaﬂceé|a§ 20, &haéﬁbPi’gng aléf%V&f%ﬂﬁE@t s 3}@‘@ FarE g enouah to be
cleaveF@RINALe 1PFANR GESbOMDREr &PAR! uf B rodNFheGRbE ;ﬂ)@ém than 2 Imer
cells. The present invention contenpl ates that
sIRNAEAASH ef alhi2BD%;0vielab et ai, A0¢an Thas uwqi)r@thmﬁismethoddanndb@tlﬁcatlon

or tare b TREGREEs (CREF afuusreBO R by bR P REIRA 2005,
identifPpotetial targel debj@dirks AtEMaRI1 %r siRNAs and test several 21 mers for relative
efficacy.

A novel computational algorithm for determination of optimal target sites was used to
identify three potential target sites within the human endothelial PAS domain protein 1

(EPAST) gene. siRNAs directed to these three target sequences were synthesized and tested
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Furt her exanpl es of cancers that can be treated using
the EPASI inhibitor nucleic acids described herein
wo p@baees he fol |l owi ng: | eukem as, such as but PODUS2009/002125

limted to, acute | eukem a, acute |ynphocytic

| eukem a, acute nyel ocytic | eukem as, such as,
in the wllekobdtapséssrecp sy ek deydribed bnievisnaabdy 1LiSc200610266¢35 A1,

and eryth%ole kem a | eukem as and nyel odyspl astic

herebygwammt@ YRFISHNEE Ik EHIEY; such as but not |inmited

tIPhas??é\%‘uﬁy pY&| Wédsﬁa%g Kl lé'c@ﬁ ¥kir&at b rﬁiﬁ@é@s@y is highly
. chronic |Iynphocytic | ema, hairy cell leukem a;
predictpmqumyttdwemlar efficagy (syarphpndsS. Paecht Hs. hd27,60f, ihdonpdrectd herein

... to d k' di.sease, non- Hodgki .di,sease; Liiple
in ts e DU e b ot B TF I TP {5 sk due| Wy P and
incubat®d lif H@I@Z%’@_x}t@ﬂﬁsmi&%&%@t% &t Rovh M R)ePitlre. THE GRECASER! b&bound

nmyel oma, plasma cell |eukem a, solitary plasmacytoma
in a compbexdhatrcantinsithaR 13T aemnaclyftm; AEZONWEE déﬁgtﬂb nT le binding efficacy

correla['{:’a1 g{é?&lg?vﬁ h dngficéeill qr (pgﬁglg}g,n% é]ﬁﬁ%ﬁgon%% i Fi2 ﬁure 6 of U.S. Patent No.

7,427,G08MTRRA tHymoftgavsht Chaenisdi &R EFd; thaosguaitd i€ MRBFkit¥@into a 27-
tissue sarcomas such as but not limted to bone

base duplgxcwhigh ios suhsyatedeniices hOrfarmaidpe Birang g iegn sstablished such
I a o)
that on@faﬁ)g %T%ﬁl 5@]40%%9%;&82% fr l%stg? tgzlﬁf (seé F?B?? ﬁ"ﬁgme (gnly
constrab@lohQiag, thaoiyses arcens dehesmn q}mspaesfeﬁam}ubsn ate for in vivo Dicing
fibrosarcoma, Kaposi's sarconma, |eiomyosarcoma,
has the|fplloying gsheral shamnterigcssar coma, neuri | enmonm,
r habdomyosar coma, synovial sarcoma; brain tunors such
as but not limted to, glionma, astrocytomm, brain stem

gl | ome; NEPEHIORUN NN NydAEIINOGY NN dNWNl i al  t umor

acayst.i r [ ,

e N SR R KR R s

pi neobl astoma, primary brain | ynphoma; breast cancer

i ncluding but not limted to adenocarci nona, |obul ar

(Using in é&p Dicinaerd mesmspecinplasksct ahe Piged iprrsivsts it has been
e R PSSR B baseTHEL YR REAADL, RAGGes s om
the 5' ead df rastse saadd mﬂIQaerwfr@rmbheagasecmmdeng t@desnatk only one

cancer such as but_not limted tqQ pheochronocytoma a

21mer. oy adebng r%ﬂewflépﬁw%ptld@ww@?é e idpe %né%sta@dde%‘! ); “Dicer
does n(ﬁQ:Bn‘Je 1%@%%9@‘3?951{& a6y oPthid &l éxC whLA" nEJ}WgQéeQel%ﬁBH ®F only the

l'ary thyraid cancer and anaplastic thyroid
21mer oﬁmtmcst pexuce @and Exaapkelr oSUSh PasnbNb. Hé27.60mptesents o,

represca e T P ACGLIEL TG ERRD aNHOLAF e Bar 41 Bers &ffggng by o

single 68kl aré Hﬁ@Bate@MM'tﬁ@éMrM‘ CR{cShiRMAR aftthiBUWT thd RN & Precisely
Cushi ng' s di sease, Erolact|n secreting tunor,

correlagedrvoite 1a|kyoclqiwrmfa etasgeti ‘Rlis ppsay ha%b@iﬂdamﬂé‘?dsfos quer ks

dlfferebf S RIQRrsr,aalnld L ?gneggtllgc%:mgrl ]Smsl anoma such as iris

1'ano noma, and cilliary body

rmleamma EP(Bl &N Aok uiratOWas runaBioligh tikedlg@ithascdesasbed in
guanous cel |l carcinoma, adenocarci nona, and nel anomms;

Heale q;lgl v&105¢ dhedep sgyerl @ge(‘g%*%ﬁlgul\éﬁxs and targets were analyzed for potential

complementarity with other human sequences, watching for extended matches at the 5' end of
the antisense strand. The sequences that did not share extended 5' homology for other targets

were tested at a concentration of 10 nM. The dsRNAs exhibiting the most significant
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cell carcinoma, nelanoma, adenocarci noma, basal cel
carci noma, sarconmm, and Paget's di sease; cervica
we@angaeyesuch as but not limted to, squanous BE€l/1S2009/002125
carci nonn, and adenocarci nona; uterine cancers such as
but not limted to endonetrial carcinoma and uterine
reductis@ab£BRAS 1 ovRINAdBvelanedosargispiolidisative effiat il Ad98 edlistogy be used
. ovarian epithelial carcinoma, borderline tunmor, germ
in subsggyent {7 it CXPERINCEES omal tumor; esophageal cancers such
as but not limted to, squanbus cancer,
adenocar ci noma, adenoid cyctic carcinom,
Use ofmhmEBpiSdénhilxiitdrs:ar ci noma, adenosquanous carci nomg,

arconm, anonma | asnacyt onm, Veryucous gcar.ci,na
TRGETHR culpnrimine RETT Mo aehe oS SO L SRS
unwam%a @)Polﬁ@ramiﬁ of eﬁe b b FEEI1E Ofor BLBRANEALRIOR B BanchloNg BEISNEr
poi d), ulcerating, superficial spreading,
pathOg@n ¢¢1és éh yex@n em@pwgnentﬁaItheglnamtldn;mphdmnelhpé@gﬁmbtbm@g or

br asar C | nosarco O an canc
recucing 7 e Epa MG TR E MRl SR SR P M gopsgy These

methodsqnmiaaﬁdaﬁﬁlhsitw@rto Gla¢ GidNaaEal pade @pafRblvsiredmit of one or more
bl adder cancers such as adenocarci nong;

EPASlclﬁblbaﬁgﬁ (6carseRNOmbas dasemrbessaboiie. Hoterlaimemleplimgnts, the present

mventlgﬁﬁmdld rrléfeth(ﬁgqﬁ f’ilgatlngrmetgétgtfléjéa%cexl A% CHQQ\%%F] ﬁ%‘feﬁta@% In
no ncer,  squanmous cell - carcr

certain (eafbodmiients, theCvieenn mht:@dﬁmm @ietiord, fot m@mgmhder resistant to

._caﬁglnona and sqall-cell Iunq cancer; testicul ar
traditiopglthgrapies, push 4% IBxample PhsmetBerapitigeieantaa Cottgifgnethods are
particuﬁ?lm ANABR at tﬁ@ﬂgglﬂ% dnfds ;rgﬁ}ﬂﬁﬁtﬁ thadRé i @by aniZBR! IR A6 €.
nonsem nona, enbryon carci noma, teratoma carcinong,
particulahlyy hwoansg iamrbmasucly olekhataca thsﬂme)lt;lch)lrycﬁfeatlee samoeos the EPAS]

. .....Such as but n imted t adenocar ci nonm,

inhibit s Shubitafbto t A oSy B P ee e nomal cancers:
Ol tere eSS Hehaies BriphRRtit kfid/bedhefadeStUREANENS elrhe term
carci nonmm; basal cancers; sallvar% gl and cancers such

“prophylactigier thetapeyte” ttesatraent avarrsesaieeizad apd inelidse plmevsigign to the

host of SRk & Fh%'i’?of uﬁg&% %¥§th§ ﬁg{ ﬁ'aﬁ%ste%@’fr%ﬁl)é? clinical
cancers suc as ted to squanou

manifestatieest thandwdeted uamcuaon sekg ndsam;e eF stheu ahwaisted statenudithe host
limted to, basal cell carcinom, tﬂg nmous ce

animal)thep |ﬂ}Fotﬁ'ﬁ’t’§ﬁ‘6t lﬁg]‘%ﬁ%lﬁlﬁtlc QLFpéF pro&qcéﬂ pgéigfnﬁét Aeveloping the
unwant@§ |c@ﬁ‘(9ﬂ@m) 0edHaaff PR ARRARerd dlHdr 4PntR L @RS the unwanted

mel anoma,” acral lentiginous nmelanoma; kidney cancers
conditigsmche trgatingnt ts@herhpemhte(d et, ot is igandeddad Idlmmm aipelidrate, or stabilize

the ex1§tg}$§1nrv]vo@gff—:ld c{%&ﬁ Oﬂé’ﬁféld E@%@;}ﬁl | ,~a;3ieﬂggg} Ci(lﬂggam)phobe

DYRE BRID ABherhp U@ IREICPPBents BAKOFLBRLOERlibN RIS a
(renal peIV|s and/ or uterer); WIns' tunor; bl adder

compowahtbeh $n 8 glekistagsl sﬂmplnmedwamtlnfe@lccweweaméh@ disprsier egandition in

‘the trea?eeg sam qgaélatw%l'{g %ﬁlﬂ% Cg % St %dg (9&:99 scthngx'{'%t or reduces the

car cil nosar cona. I on, can Ef’S n

severitYROKASIANOR, syaptEngenihe di:‘s@fd‘dﬂrdjﬁcoxﬁi’id@t heddtivesarteomieated
| ynphangi oendot hel i osar coma, nesot hel i oma, synovi ong,
controlisamgifgi obl ast onm, epithelial carcinona,

Wé&e@@l%’é%‘i%‘?é‘imﬂ%mor or cancer includes a tumor inside an individual, a

tumor xenograft, or a tumor cultured in vitro. In particular, nucleic acid agents of the present
invention are useful for treating or preventing a cancer. Exemplary forms of cancer which
may be treated by the subject methods include, but are not limited to, prostate cancer, bladder
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bronchogeni c carci noma, sweat gl and carci nong,
sebaceous gl and carci noma, papillary carci nona and
w@apblibEsy adenocarci nomas (for a review of SUBHT/US2009/002125
di sorders, see Fishman et al., 1985, Medicine, 2d Ed.,
J.B. Lippincott Co., Philadel phia and Murphy et al.
cancer,188g carlcef @ﬁdfmdin@ecth& soiedl cellhve nﬁmmiaﬁtoell Bawderptolca maxecrer

Di ag nOSIS Treat ment, and Recovery, I ng Pen

kidney rﬁé?Fg’f&u H eBEYIST- Qregsihcancer, cervicgh cangef St r’é@“%@%ﬁ@‘ |“<E“a¥)ne

cancer, I(ﬂ/aﬁgﬁ & cBr, $EUpR M BIHCRy, chit®r Bf fhe ?)@fa &Yl@&tdf‘me Qz{g?l’{d d&Scer of
hods of ’i nhibiting unwant ed feration of

the urethma reall bu‘zeidler ¢ancer, esaphagea! cmempsncacah’cmancer Addmonal

exemp Y B3 P CBg i i B RF e P BUIE P SR BRR FE R ar no

limited%h 0¥ Ber B %k H6tal Bﬁﬁﬁ@&h mdsbleastaﬁ%ap@an@@]s e4l LY thesRial intestine,
the unwanted proliferation of a cell can occur in

cancer nﬁﬁmhhmb' lglagldowcah canqar,trwt@lrt@sc% thm;qyé caNces hv@sautlwrmd cancer,
sutis iculitis licu

p‘t“‘taréf 85?6\/32}?? “aﬁ%ﬁ"}af %@e?lt i 5‘?@‘?%5?‘%? 8/ }F‘)é‘?‘r“’ SE F%{}Cgr which can be

treated k@ tothd BPRIJ 11 iakibitbtsSof tBE Prep&e clehebdd ifetldetchcerd ébrﬂpnsmg
further exa a normal cell may be an i nmune cell

hedgehpaﬁﬁptegsm&vgﬁ)w eil} furthar eirearedary doms ofiprnes vhaefpenmshe treated with
an EPAﬁgiHh%?]tbra ﬁ‘ﬁtél;%g)‘fé)s MUS}T@aH&G&% Can%&@%ggll ﬁgﬁlé lrEIqu%Clt é)ﬁﬂessmg

cells. Ia d@ﬂﬁlmlucﬁ'emebdhmeamj thexeesal Mmoaedah&'etrbtys alls of the same tissue type
proliferation of T cells is responsible for a nunbe

as the C&P‘“"Hl%@%@éé( ngt egB e Ahkatialeysl drisgtable banigelgques in the art; for
exampﬁehéﬁr{a‘ljﬁena fidddE o i‘éla( &Jiﬁ'déqiongﬂrQs‘%‘HE?éc bk 1%%15”6&“ EP%SI in

j uveni | eunatol d arthritis, osteoarthritis,
contrasp BtompmssmnalftBPrASll im)renahchtcimping @tlselbs pessent mventmn

contenmgl EBAEDEr &' R BITHIEE Fgh 8 Shet Plonir o RhSerea a

part of Gh BOEMIitRENMP PEEMER IBRdi A §th@1nﬁjlel%. &@&TRLAURT other traditional or
dermatitis), psoriasis, Sjogren's Syndrone, Crohn's

non-tradjtisak@erpteshous ul cer, iritis conj uncti VI tis,
0 C @?ﬁ}
Igg&ﬁ% eg(%mé)a%e(i’f{ c\éhéééi trhéj% Xa\(/}lgbegtgsl[ s%’?gath{a el ﬁfn%]%r nucleic
acids daskibe@d hereifl iatkde shd ﬁ@nus/efg{ndmamassmh as bhtemcn clhemrml to, acute
vaginitis, proctitis, drug eruptions, |epr rever sal .
leukeﬂvaeéewreémph%yyt:ﬂfé&lfﬁ%&egtamwg e@é?@oﬂ%ﬁ‘ﬁéﬂyfﬂ"blas“c’

Y8t SryeBhldaboittk, ﬁ%%@ bl ké}ﬁfétléul&?rﬁésoéddz' ng

pmmyﬂ %] gal o enc%tphal op sgygpat hic bilateral

myelodysplgstesgindense mbmnnmbukahnanesaﬂmgs busst limypled $d,icbronic myelocytic

ure ed C anem a, idi opat hi
(eranu PR B Th shi i< Bt BRGHHE kSl BaiitD edkemia; polyeythemia
vera; ]ﬁﬁ]ﬁﬂ)‘fﬂ&@@ﬁ&@% But ol iRMica @ eibiManReRRhd hdn-Hodgkin’s disease;
St'evens-Johnson syndrone, |d|gfath|c sprue, Iichen

multlplplnasrmnascauah @s bum@éméed tsamoledosg insiitiplp mﬁ}oma [rioageretory

myelon?a rs&:gscgerobur; g}yte onéar %’u 51 Seﬁrl%ulgggégég @%@gsm?cﬂoma and

extr améd@l’éﬁﬁbl&é\h@éyt@ﬂa (Watderstrdie’ stri RN b & indtficNghal gammopathy
| ogenei ¢ _or xenogenei c tissues) such as bone narrow

of undqt@gﬁgiﬂ HENACAS; beiige moppelasy | zammaniadly; hetvytdhain disease; bone

and con 1{6@{1%04 %UE: %rjc&%ag &eﬂ@é baf 8&irPited to bone sar coma, osteosarcoma,

chondrosarcoma, Ewing’s sarcoma, malignant giant cell tumor, fibrosarcoma of bone,
chordoma, periosteal sarcoma, soft-tissue sarcomas, angiosarcoma (hemangiosarcoma),
fibrosarcoma, Kaposi’s sarcoma, letomyosarcoma, liposarcoma, lymphangiosarcoma,
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tissue, allergies such as atopic allergy, and T-cel
neopl asns such as | eukem as and/or | ynphomas In
wa@eowaeiteenbodi nents of the nmethods herein, onBCDUSINOY/@2125
nucleic acid inhibitors of EPASI can be adm ni stered
toget her (simultaneously) or at different tines
neurile(Segbg thatalomypsaroomexsgfpliel sarsdngbrain hemoks Rhsas but not limited
. SiRNAs, or enzymatic nucleic acids, qr comnbinations
to, glione pEEICY oMY B tlewce! o ceeibiE aligsdB ehariopRnelial
tumor, 4ERKfi Q%M&'oﬁntc&hﬁ@fnﬁﬂi , SRRHLBERb S, ﬁl@ﬁng%ma?ﬁ
inhibitor nuclelic acids of the i1nvention can be used
pineocgtbonepiAkbotdastamb Mmeingarytbingn $yropleana;ibmédsbednoer inaledaigdut not
. .. QAcids may.be adm nistered in conbinatio ith ot her
imited 3] A0 A R AT ColbtSToTh AT SRR G g EnFedullary
breast &nc& HRkinbl® bRAGWhEer 2RBLIRRBRAS HhE ChRH1drQ bldaSBlalBEH Paget’s
or prevention of unwanted cell proliferation For
diseaseg gathyiflemnsaiety bredshoatse adrepel ermect suph ps oyimpl Hiotited to

cancer prevention revention qf cancer regurrence an
pheochf PGS oBA SV E s opfid ¥ oinaft BriA i en S G G5 FRlea o
papillaBostBNicuin @lyreidnahter! Medanyy HigoiRcese@n ind ByRMsti@fhyroid cancer;

recogni zes that the effectiveness of conventi onal .
pancreg{grfaaeertshel appwgiof Bmted tgHesHbNAEA agAPtrinoaw, ghicagonoma, vipoma,

- th - n ) L SUr

somar L AR AL o R S H e B0 B G s b
limitedag €ushiianliseabd) pralacimmicrainigetmbh at@megeBpid Siabgedimsipius;

EPASI inhjbitor nucleic acid and another. therapeutjic .
eye canggisriuch as,oi noh BPalse (R Pevl aigBRIRBOMAFU DA M aRe ghoroidal

melano?@a?@ﬁ@t:m!iéf% %tbgy B PRl ¥nd {&tiﬁstlg&ma;Ef«vﬂgﬁgl B such as

conbinati o erapl es may I nvolve an I nhi bitor
squamousciel icercamingh, adehogacivera, the nepaotnac valgentantératickanesquamous

fornmul ated toget her or adm ni stered.as separate ,
cell carp iy HiTRIRmanPEE SRRy B ReTLart FOR&I o RPothBeees
diseasel) 8QiAE&IMcER QWL 4o AVElAREH 1d) 8gRInasilsicell dgicindintd, 88d

These conpounds have been used as pharmaceuti cal

adenocargaion; uETioR eAwteResugh s bt stirinmkedstolendomelris] earcippeaand uterine
sarcomgﬁé\%gaﬁl%gf?ce?y&cfn YL B[llteﬁ tg{n%\{g(dno,%vagigg Ieéﬁl’?’e?ia} Qaercigglrﬁg,c borderline
of | gnant cel'l's I'n Telkem ¢ 01" 'bon Mapow

tumor, @ein gelhneicesand dhfvenid lurahic sRiphagapyaritas soele achitant liveted to,
in treating various types of malignancies, nany . _
SquUamQYHADGREASCARIA G neHMFLIGReIS Y RuEBCTIARasTEegsPidesingisl carcinoma,

adenos%%%n?&k%ar&ﬁorﬁ@%a&@ﬁﬁ, SIWBmb h@tase bR eRlicdR &reinoma, and

ferent tredtments’ are conbined, "the treatnents may
oat celMemkll syiheragiistma;atdrpacdinchnedrs ouehr asdut hoolmoéd thosdgecakinoma,

.each of the treatnents, .thereby r ci.ng the .
fungar 8 i VR DB e PETISw SREATa. BYDSe AP ST N
lymphdth& M9bsHEsRL Ebrodafeddt ) 8hd LSR5 ESma Bl dHOARES 2 ctahddncers;
are refractory to a treatnent nmay respond to a

liver capgerdiswelt dsdrt npelimped tf hepat collulpbeagcidpmh enéhepatoblastoma;
gallblaéc{e?%gr%pst stich as adenocarcinoma; cholangiocarcinomas such as but not limited to
pappillary, nodular, and diffuse; lung cancers such as non-small cell lung cancer, squamous
cell carcinoma (epidermoid carcinoma), adenocarcinoma, large-cell carcinoma and small-cell
lung cancer; testicular cancers such as but not limited to germinal tumor, seminoma,
anaplastic, classic (typical), spermatocytic, nonseminoma, embryonal carcinoma, teratoma
carcinoma, choriocarcinoma (yolk-sac tumor), prostate cancers such as but not limited to,
adenocarcinoma, leiomyosarcoma, and rhabdomyosarcoma; penal cancers; oral cancers such
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Certain chenot herapeutic agents may cause unwanted

upregul ati on of EPASI, thereby inducing the expression
we@booones7es nore of: cyclin &, c-Mt, CXCR4, 1BFRUS2009/002125

| GFBPlI, |1 GF-BP2, | GF-BP3, EGF, WAF-I, TGF-a, TGF-b3,

ADM EPO, |GF2, EG VEGF, VEGF, NOS2, LEP, LRPI, HKI ,

as but rfdlﬁﬁmlt@aw Stlam oGkl callidhla; badalEiderst Btary gland cancers such as

atel et-derived growh factor B, PFKBF3, PKFL, MO ,
but not rkunp@d tRIagenoRTISgYMa, Mifcgepidermaid earcioms Apdadenoideystic
carcinofffat Bﬂlirgf?{ %rﬁ'el% €h aB¥utHo? ﬂHHeH % %ﬁlalmo%g gfl \%{Qe} hha lézgﬁ’ucous
I't$ i nduction of anglogenesis and'its activatidn o
skin caareaesushias boret@mhiteito, bsal sllhatdirmes sybahotsell carcinoma and

acti vat on of EPASI woul d be coun eractlve to lih

melanogyay, sperfigipl spssadule melepme., nedulgy ny B3 (i3 0 malignant melanoma,
acral leﬁﬁ@ﬂﬁﬁ’é Rela¥omERAendy EMRERISEA! 4sHut WBY1iRGed &P edr'tell renal cell

Abi nation W th certain chenot herapeutic agents for
carcmogmeaétmﬂ argfréna aely carefranma cleotiophbbeargealt ®lltdaatm0m&y Oh)eocytoma

adenoc?rﬁmoB'iap Bg(}?eg?gﬁﬁﬁ e%&é&%%#(ﬁ?{ﬁ&%ﬁsi% Fﬁ%‘}gﬁ ‘,g%\nxégep (renal pe1v1s and/ or

uterer); AN IRRItUM G Blabll dHan&drs d6chi ABut ANATHQZE tﬁmsmonal cell carcinoma,
aspar agi nase, beg, bical utani de, bl eo%m n, buserelin,

squam<bua§91|l tareer, @dﬁmrﬁemma C@@mmmtcamanén a tlb@,plaamrwnclude

r nust chI [r.a | cisplatin. .cladri
myxosaéfo ?(?rsl{a %ém copma; er?éa lhéa%}%?ar Qi RAee hadlgloengotﬂel oesraacr(l)gqa

mesothélydrad, abhsvadomd alﬁ:@ﬁd)@l’dm@lorﬁ@%bltﬁ@w earﬂmodﬁll,l Bymaﬂéhécta’ﬂcmoma

di enestrol, diethylstilbestrol, docetaxel,
brO“ChW&%‘F‘B@lﬁa RysieF BlINE CArCinestes aeHRBTOUS €I AHRRITS, paplllar.\/
carne B8 AR g LBA P LU B it 1.
1985, Meditiae) ek d.ge B Lipplicoe, Cqeltiibtlelphia apddngphiy et al 1997, Informed

iR bR DSR2 T Dby, Viing

Penguih, qiéﬁ?ﬁﬁ‘ﬁrBd?)ks gl Olnicd@)nite® Kot SEY &meﬁ@i}USt I ne,
or et ham ne, nedroxyprogest er one, strol,

e bgytran ambOdme@&pt@mxﬁsenélnvmmrow@@hmet ap’éinhibiting

unwantg{l) Bré)g]g rg{l %n 5% 4po zﬁ .cglg](é g;gﬂ%nél%gr%ederous aggf%r o é)fathogemc cell).
For exapdit,drotdabeel PRAY 86 hatll Fequitell ¢aIMAG growilQlahd BWanted hair growth
procar bazine, raltitrexed, rituxinmb, streptozocin

may bedgatediwith @ mﬁ};gdfc@ﬁcrlbe@rhﬁ@pdﬁp ggwax@t@ﬁ ipﬁﬁ}gfpr@gon of a cell can occur
]

in nomgl?ﬁ%?g gnﬁltt(r)]%}tm(;ﬁts%g ggﬂé }fc’gggl u,;ﬂ%gﬁﬁn éﬁeﬁ)?ﬁgﬁﬁp%cludmg

olhculmsrdabasﬁnsn 6 llisilnsrdlatihematosh netesiane kehnd folliadits] dide.

ti- t b t d by
pseudoflEieo i BfTIEE FETE R 1018 lééél%gwiv%%ﬁ%aweﬁ@ﬁ s involved
in an uSleQiRie jrAMuhe F@b&%l &Jcﬁsc\/sad?ltdu't&ﬁﬂﬁlﬁ{e RYRINES trad A @Sjection,
pyl m dine anal ogs(5-fluorouracil, floxuridine,
etc. Inemprgnplabi erebodyewst, nabima caHdnawlteazr achmméjf @Hdalpmxcnsswe
... anal .. folate nta ons related.inhib
sctvio R r QBT Tt b BRI BTGt B fCar o ditons

includifd ldpdbR S PXJRAEG NAFIIR ((rel R d Mhe®htoid arthrms juvenile rheumatoid
antiproliferative/antimtotic a?ents i ncl udi n? nat ur al
arthritis, osteoarthritis, and psoriatic arthritis), multiple sclerosis, encephalomyelitis,

myasthenia gravis, systemic lupus erythematosis, autoimmune thyroiditis, dermatitis
(including atopic dermatitis and eczematous dermatitis), psoriasis, Sjogren's Syndrome,
Crohn's disease, aphthous ulcer, iritis, conjunctivitis, keratoconjunctivitis, type | diabetes,
inflammatory bowel diseases, ulcerative colitis, asthma, allergic asthma, cutaneous lupus
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products such as vinca al kal oi ds (vinbl asti ne,
vincristine, and vinorel bine), mcrotubule disruptors
W@ wb/12564 axane (paclitaxel, docetaxel), vincrPGI/UR2009/002125

vi nbl astin, nocodazol e, epothilones and navel bi ne,

epi di podophyl | ot oxi ns (teni poside), DNA damagi ng
erytherf@8disSsol @6derRRNYALifitis BRI, Bfug erdptiunaclgplos sversal reactions,

bl eomyci n, busul fan, canptothecin, carboplatin,
eryther%mﬂ%wdemosurm RPN HIE WeKISoplisaisteaRerRhsloneyplifis.casute
necrotlgiﬂg Iggl}ﬂ%élg ’en&%ﬂ&%hh’t{ﬂ% id{bpa ﬁg%@g%égl %rog%g(/y l§’<!:11(§l)1q1'1<3ura1
hearing lplmoapllaam dﬁmlﬁmiupdﬂﬁﬂd&fell anenn@hcbb}mtlmanhmmbonytbpemml n,

m toxantrone, nitrosourea, paclitaxe pli.cany
polychmdéela‘r Biegrenra’s ranigpapee, C}‘E?‘?‘%?‘HW%WB?WSOéf’?dg‘bﬁhtlfﬂ‘é?ﬁ‘?rﬂe
syndro@@ 9@1‘?@%}9’36 (ll)\éﬁ!m gpa})us @5{/&' tséa%é s%%ﬁho@% primary biliary

tinonycin (actinomycin aunorub|0|n

c1rrhosdommd3pqsltmno¢,adte|rsmw:lum)g ﬁbrdas woafeiversusthodt Kiascysm taves of

xantro cins, cin (mthramcin

ranspl g iyl B gL s i) ARG i el at i B D oo
bone maﬁb@h%nlsglﬁﬁtahoﬁamr aghdpPart fbnd 8Ptk YRR s A Bl thiFor\b¥ £ ¥fan or

not have the capacity to synt hesi ze their own
tissue, agspjglpagqlqlnea)s atgme plpdrgy.edndtT- g@émoplasms such as leukemias and/or
lvm hOangslprol|ferat|ve/ant|mtot|c al kyl ati ng agents such
ymphoQ hi trogen nustards (mechl oretham ne,

G E¢r@ph esPOaIM e FMHe AHRel 09 Sereifelopbal &dre nucleic acid inhibitors of

chl oranbucil ), ethylenimnes and net hyl mel am nes .
EPASl(qqg)bg@gwptﬁﬁd tggqtg@ (simerltanposbp Q) at diffeyqnt times (sequentially).

For exazlﬂgg o[%to?%(gg %lglklfélﬂtr% &ﬁNﬁ[ 03P ?r(zi‘g'gatng %ﬁ[:l%? C (ﬂem( &%&atlons

‘anal 0gs, ptozocin nes - dacar bazi ni ne
thereof( 3 6% usahini qocadaicenaith ue/raesthodn destiiteeddrerdinet abol i t es

such as f I|c acid an nethotrexate) latinu
OB R Bﬂ‘“tf‘é‘FFpCL&%‘g gﬁ"é‘tﬂ iof PRcleicacisisof f s 1ﬂyeml°“ can be
used alOh& %@feﬁ?&?ﬂv@@ tmrys%}%ﬁ’ hh&%or ALAIGELABRIs may be administered in
am nogl ut et hi-m de;” hor nones, hornmone anal ogs
combinatien m@n@ﬁhertcanmﬂtrbeml angle@@pm agqntsmrrtlapajh%nndieems or other
therapeﬁhé%{)}?rgé%]%é)d?rg%ﬁ$ 0 tggaté%lsegtn(fr Spr?Y]eél 8rr1 3f 1(_mw§/nt{3?z1 %%IF%rohferatlon
For exdh@iasubh srtiods 26 bO L&l inippbPHyl dctit Sakder pRoventiin) pievention of
fibrinolytic agents (such as tissue plasm nogen

cancer ggepirgagecind metpdpics Rterasegamdngrasian pdswpnt efophgricanventional

cancer @]Q%%%ld 'C")Igl:% é)ipéstegtﬁvelgioq%nreh%%s (?hatttljl&éf?&ln%&%s of conventional

Ci XI ma gratory agents
cancer &maps&c(egt @hymagﬁprfy (ddraemeltblermpy, phowtiveogiyp pﬁmaoﬂneﬁapy, and
é osporlne i mus. (FK-506), sirolinus

surgers) (4p AUy sl rtgﬁf‘%‘éf a wd;e&bméﬂslr:a?f@ agBhle( hyn using a
combir@fbih %%p??&m;ﬁlsﬁ%mﬂ?ﬂqm STt fclefeni § b H)otl?é?%erapheutlc

grow h factor i1n ors (vascul ar endot helial growt
agent, s‘t@btfmra[(e\lﬁ@);enmmab|bte(adm,1mfsuetﬂd®bbastel)g¢)rmmjmﬁdu:t lorcertain

embod gqﬁxi]lt% C?IBFI ?tl&iﬁ%ﬁﬂ] d'f%?] Hl?/lg ' O‘é\%,ﬁ%% ggﬁ@iitog IIE?S{;:I) 1ccacid and
anotheOkbidBed RS th@lndrb f@r@rﬂﬂﬁe@ kd%ﬂﬁiﬂ' 6t @dﬁlin‘ij&éed anidpaned es
(trastuzunab): cell cycle inhibitors and

formulgficser ent i at i on

A wide array of conventional compounds have been shown to have anti-neoplastic
activities. These compounds have been used as pharmaceutical agents in chemotherapy to
shrink‘solid tumors, prevent metastases and further growth, or decrease the number of
malignant cells in leukemic or bone marrow malignancies. Although chemotherapy has been
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i nducers (tretinoin): ni TOR inhibitors topoi sonerase
i nhi bitors (doxorubicin (adrianycin), ansacri ne,
w@ 2amptigd7heci n, daunorubi cin, dactinonycin, eni pPOFUSE)9/002125

epi rubi cin, etoposide, idarubicin, irinotecan (CPT-1

1) and mtoxantrone, topotecan, irinotecan),
effectivxointticating eamoudsyfesafnapnenciee xanphhasmeoglastic compounds induce

.hydrocortisone, nethy|pedni solone, predni e, and
undesnﬁ?gl@rﬁ@foq‘ffgﬁ?&) It Gashiien Shawp g1at Shgpavo oF BISGIRICIToom TR g are
combidedNfhRitteQfrentSnaQ GRIR g{/]ﬂe?%_a lfyléﬂg Lil1oR rbMBﬁ 10 d883e of each of

caspase activators; tin“disruptors. These
the treamentscthacby ragxemgthﬁdytnmmthl istildieffiects akéryed/\b)t ¢achroapAShd at

in conmbinatiao

higher HRech o P TGRS T CORL LRGP PHAT AP Y
respond® LN cHBYRLARE thetdpyRITitRb oRfrlore Hifekdil kRGnRits. not |1 m ted
to those listed above. In addition to conventiona

é?malrc@lmmthqgmms ageite lralge:auseom“tah@dwb%danqmetf MR ST,

thereby BuBnE S EATRRGORe B oA b BRI etk R, RAFE Tar-

BP1, IGEJBMI @GpmwwAchﬁtT@nat n"chrqsﬁ AOMIBPENIEE2, EG-VEGF,
cellular proliferation that are targets of

VEGF 092t ERndh P o Hbfrbt e aplylF/GatHEN M g@LQJTds S AR LY Ho

plarciesdrt R e B8 EF GBS DL R PHET ANEE R BAPRALp Lo

certain hatSk GHEd 11 Ipr RBBEKC B PProfidimest sUivevaleirbegsitoindhéteon of
present | nvention may be advant ageous over exi sti ng

angiogensiisi and tiisgati vimegiiaaaerphicanstahelisg, danbeivied Hat the activation of
r r

epas FRMIRTHRGAORDL R, B0 SN SHRR S LRThuL e
Accordimglg R AR irthilsitee{sh atdyi bearsedd fecdnitibbdljorf 0ith a¢rt@mthemotherapeutic

agncer %gnt or- conbi nation of anti-cancer agents when
agents {rgieatey dhfdfinat i on with an EPASI inhibitor (e.g.

nucl eic acid construct) is at |east 5-fold |ess than

thhemEpsgticad pgeHe thahmay bsneed indhe pitbl egt sabinatign thergynwith

t

EPASldE}ﬁlet?)gg %gﬁlla& elgtErﬁ: f%rmﬁ %Qf(t:é Pﬁgﬁ )ghlé‘;? }5'1?1%?1%? allngﬂh?k M gtlozole,
asparagindsie; b@wbmalmgerdb ldeomgcrb; matiehin, lmfsuﬁamhampbthecmncquecuabine,

ents when used i.n conblnatl an EPAS
CarbOPFﬁﬁi Hrngptine Célora%ml Figplatn.¢ @5@”&1@.’ a‘eﬂsorﬁage gplchiging,
cyclopﬁospfﬁ%gﬂeQéﬁﬁBl%FontehéSnartaBﬁeT(llacfafy'azlihg edRHhbm GAACEIun8dBMtin,
regi nen alone (i.e., than the same agent or agents

dlenestvwlt d11@thU15ﬁ1HESE§iASbcqtml loxorupicim,repoebical, wsteadal déstenustine,

ASI i nhi bi tor cl.eic i ds descrjibed herein may
ctoposila sxeneardn g DRt B R oRE LT War hpeut | o
fluoxydg8&osie, it pémcitadineS xaiipem, gasetdlin, R{d@RVEBEL ¥arubicin,
ents, inmmunosuppressive agents, and/or

1fosfanygq, | 1m|ahp@c titgrécrag arinatecay, Fpnetecang letiggalgplescovorin, leuprolide,

levamléa({]é l?l'ngéx‘? g{PﬂOYétﬂ 1’ne6\5? rmgééstéﬂglgealm Icg%gFo lﬂgﬁ) 1alan

y drugs
mercap@aiipleSinesiag rmrldmlexétﬁpmhoﬁ@cmf mitoexamltexanGont, Ixﬁlﬁxkamlde
al dost erone predni sone, net hyl predni sone,
nocodaggllea%quaFig,ﬁ@(allalé;eg,nﬂchggsh@amxdronate pentostatin, plicamycin,

porfimer, procarbazine, raltitrexed, rituximab, streptozocin, suramin, tamoxifen,

temozolomide, teniposide, testosterone, thioguanine, thiotepa, titanocene dichloride,

topotecan, trastuzumab, tretinoin, vinblastine, vincristine, vindesine, and vinorelbine.
These anti-cancer agents may be categorized by their mechanism of action into, for

example, following groups: anti-metabolites/anti-cancer agents, such as pyrimidine analogs
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deoxycorticosterone, and fluorocortisol) and
non-steroidal anti-inflammatory drugs (such as, for
wex@apkyze4 | bupr of en, naproxen, and piroxi cam . PCT/US2009/002125
Exenpl ary i mmunosuppr essi ve drugs include, for exanple
predni sone, azathioprine (lnuran), cyclosporine
(5-fluofcvaduill, Avkingdindyeap&ditabine Agdndi Gibihe and ichtafybii) ¥ihé purine analogs,
gl obul i n, daclizumab, OKT3 and ALG . ) )
folate anfagopisisrsddelategrislipitordaerpppypriapdhiogesdns, peatostatin and 2-

. ) . . i hi..at-i ¢S i .
oo S PR Rben (50 kn it SHRb A ANJ BRI B iRy
producasrsatlo giSTi_('lm glkaloids: (nﬁbmpné,;ﬁncrhﬁhalalad tv&m&al()ieaey .microtubule

. penacillin, cephal osporins am nogl ycosi des (e, g.,
disrupterssueiy s ar e bl Ry EnGISug P ARG )),godazolea
cponb L ARYELOFS, oot RNRLALRAMELERON A dampinegues
(actinogryyinh moRgaTing, andiziat yul iy, dileom g bobiafing haroprpthienin, carboplatin,
chlorar%@?cél??ggﬁgﬁ,ﬁ%&ﬁ@ﬁp#%h@% E%g'ﬁr&)@ﬂ?ﬁéﬁfcﬁﬁ %ragrrlrcl)rﬂgic.in, docetaxel,
doxorubl i TeBRbi bRl RS I8y 1Belantih&dx@fipRU¥ACHRespheMRfel Arefifhalin,

and noxi fi oxaci n), "pol ypeptides (e.g., polym xins),

merchlpieflampne, mitrpy¢inonnoxanrohe geird yeareaapi vt Iplicony¢ia, g.

spectj ng vanc

Gl Nn). copeptides (e.d. ' cand. .
procarty 5 PPNkt p &I ERRAG DT o fic e s BPGREYER s FPrcvics
such as8@RfAhSmd18 adidomiyein BX damhdubiindas:arubiein (@éyahPhY, idarubicin,

gancycl ovir, val ganciclovir, nucleosideanalo% reverse
anthraqye iresc iR A EONENMERNY&IRS pligagycingmpthrageycin)ggd, mifprycin;
TC) - nucl i ; i i nhj pi
e )RR OB S AL SR ADSEL LA A58 L B Bl s
which {@n@.havs dgpdapagityrto siyhthesiay their awrdaspansigine); raatiplaredatiaggnts;
. ribavirin, amantadine, rimantadine, relenza, tam flu, .
antlpmﬁifeé%tb\ﬁéqqtlmlt%lﬁdﬁ%ﬁ%tg@r%ﬁaﬁ&c}asefﬂﬁp&?rymaﬁ?r%ﬁ (fgporettiamine,

cyclopR¥spsmideGhY qgalo%@, %e@%ﬂ?&fm{, ShloPRhYRNS @ntbfitnadlsd(e. 9.,
anphotericin and nystatin), imdazole antifungals
methyl{rettnuoenizdrecthylchaldroimnand taptepa) rlkzbwdlonates-busigtins

ool s TRTBERUS, AR STUBER G L B

(DTICKRASbroli fdratbicl DitintltdicinGnRebdEted e8¢k dsBlc had ahmogay
al so be adm nistered in conbination with other agents

(methofrgyate); phatippm qqpplingfionsqeamplexss (¢igplatay gaghoplatiph grocarbazine,
0 I ] - KI t
hydroxg RO FS g R L BRERIS BRI SRR Cfogen
tamoxifént, Bodehei nERRSutdnmikie aiituoarsiddpsict arbmdtabe imdibiitorofletrarole,
further, conbina%ion.mﬁth anti-cancer age ts.gfgcrib$d
anastroa%@)»émwgalaﬁ&( EPAS B PHERE hopREn stlbssmoRar 4ol Bderr @
thromb@l{)oiflblqﬁélyﬁggg%@ss(s%h AR bla89iRBGh QERARR! ﬁl'eﬁﬂg(inase and

met hods of tTeating angi ogenesi s-associ at ed di seases.
urokings), degcnj GOX-herhebimrs,ahpgyropends itslapsd ocickipedb gitls etz eisab;
. .include, but.are not |im.ted 30.. . .
antimiglRiNr b ek FRUSTEISEN o RN & BHEXH BT RIICRY PSSt ceLaifinsaorine.
tacroliifi@¢ {FK 506PEi%eliRLOREpROYdin)t HAHBIS piFe h 128 plh i le@dThdSetil Rt -

t unor
angiogenic compounds (TNP-470, genistein) and growth factor inhibitors (vascular

endothelial growth factor (VEGF) inhibitors, fibroblast growth tactor (FGF) inhibitors,
epidermal growth factor (EGF) inhibitors); angiotensin receptor blocker; nitric oxide donors;
anti-sense oligonucleotides; antibodies (trastuzumab); cell cycle inhibitors and ditferentiation
inducers (tretinoin); mTOR inhibitors, topoisomerase inhibitors (doxorubicin (adriamycin),
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net ast ases; benign tunors, for exanple hemangi onas,
acousti c neuromas, neurofibroms, trachonas, and
w@ywgarize4 gr anul omas; i nflamratory di sorders seChUS®09/002125
i mmune and non i mmune inflammation; chronic articul ar
rheumati sm and psoriasis; ocul ar angi ogeni ¢ di seases,
amsacn‘n&’r c@xptiofteein, diuai@ﬁiﬂlcmr @dtlﬁsm&tllnyembe:tnﬂé]Qpﬁtllhylnoétop051de
maturity macul ar degeneration, corneal graf

1darub»°55 Etatesian (GBbvids and BY OFpRITRNSIPPOSER, OhBpieShn, corticosteroids

ot o B o o ol e B eaRone nd.

premsctlerhcangbwdt fisica sighelnmphsidbétam Kinasetishibangi mitodromdeal @sﬁmction
ranul ati on d healing; tel angi ectasia

nd wo
'“dwxﬁgwa g?@%ﬁ@@@&ﬂ%ﬁ %Vb@éﬂ?&“ﬁranulona cor or any
Clq{ek@ﬁrﬁf Bdrker ég%%ﬁ%)cuée'd'mdﬁ%'aﬁﬁ QABSInSEP A9T @itor, or in
di seases, rubeosis, arthritis, diabetic
combinagion a\sdmddrtncmat arrmcanfcmaagemseMan\yavgmlr@g@wém@aples have been

he .to Sis ers od th t t hods and..
develofG R o lriniahu? b LRRGES PO b IR d R0 Tn fdfion to
converltioR@lanfilcafBt 2366tk AHE ARSI ST tHRBRIAOMRBthoARAE 8156 be compounds and
(tunors). As used heréin, the term

antisensg R o S@fsmhﬁd@@éw&lﬂ@t'd@%ﬁ@déhlbltrtbq’ eressyngpfdhnediular
compogérH%Tﬁ]ra fé’}ﬂﬁﬁlﬁ 'i(pl%ﬁar{t?d ké(}] eutrIJE j)lrgl %E%‘Sﬁﬁ%%fé& ogeliés ﬁigif?lng&tlona]

I'ssue

chemotietdp9 dSychaBgetraréi eclyuo i kugtrass geb v theaaps pgioo tlagerdrseceptors,
can be adm ni stered, .togefher (simnultanequs|y) or at

cell cyglpresanalony RIPIFHYS, TaSETIRGATN HCIopS, or signakignsfiesiionrkingses. ¢
acid therapeutic agents can be adm nistered with
aistaethodsygfdhepresapoentian sy heradyantageaus Arerexgstinggpmbination

i

therapitp B LG FAARBRIER S HREIN RO R0k UGP Brth &t Bluer dosage

In prefatéderhbelimpeatstof cheggesshs inventidre tlhme/f&mmve Elomﬂilh@) for an anti-
conti nued while éhe ot her therah%uwf

cancer 4! 9F SoBP BANISIHA Y- ISP I RHPAT PIRbingHO T With g EPAS|

inhibitGY&!e8lfucRi £kid E‘&ﬁﬁfﬁ@t‘)"@ & lé‘&?@tﬁldr@% th&n IREDH ., Pordthe anti-cancer
singl’e dose, or in nultiple doses. In sone iInstances,

agent aqehei(ne sthaatthlfzmnwfagteheormgsh@wmtm wetw&bmhmblmr)ag?@mvsrsely, the

therapeélﬁﬁvlgi%?(gﬁ)etgr thél aggflctané’\%?/alegrgl?t: C}{dcgﬁé artjoﬁ;)tftgﬁcéleasn% -cancer agents
when B Ndosidi AdticdNwitls ab BGAIS 18hKiBR6r derBdiciliehdid Beh®hR)qs at least 5-
at the tinme of the adm nistration of the conventiona

fold greaterrthpy theN s apf-cApear aRSTagIMSA alans (Confhvsithe e agent or
agents Sv?trh'é)gf tﬂ§%m%'1ﬁﬁx tgr' . the invention provi de.s

ns co ing one or nore EPAS|I inhibitors

dﬁsemalbembbdnmlm tHeﬂEIEIQSt aihibiesrhndieieadi ds ddsl‘:‘tﬁi)ed herein may be
npasi tions are %harnaceutlcal suitable fo
admlmﬁtﬁ@qdab sompEafigRy P ther ShgraRaic aigﬁntéépﬁlgpwgem GarRBISE 3nti-

lnﬂamlﬁlal%l ‘ %S'nwngﬂésuﬂ)ﬁ:sggﬁ Hﬁa{@ 'ané/l& %l?tk?lu?feétWe a%@t?t@'%dcﬁ as for

uses | an animal or a ternative
example, antibiotic, antiviral, and/or antifungal compounds etc.). Exemplary anti-

inflammatory drugs include, for example, steroidal (such as, for example, cortisol,
aldosterone, prednisone, methylprednisone, triamcinolone, dexamethasone,
deoxycorticosterone, and fluorocortisol) and non-steroidal anti-inflammatory drugs (such as,
for example, ibuprofen, naproxen, and piroxicam). Exemplary immunosuppressive drugs
include, for example, prednisone, azathioprine (Imuran), cyclosporine (Sandimmune,

Neoral), rapamycin, antithymocyte globulin, daclizumab, OKT3 and ALG, mycophenolate
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enbodi nents, the conpositions are non-pharnaceutica
and non-cosnetic. Cenerally, the difference between a
wa@osnHaei7’e4 and a pharmaceutical is that the | atP€r/US2009/002125
requires regul atory approval (e.g., by the Food and
Drug Adm nistration) to be used in a human or ani mal .
mofetilNEtehogls) 4y tactelimue (Pograf NEK SHASEx ¢mplabi dnvibsotics Iﬂnclude for
the nucleic acids may be based on thos

ﬁgrtlcular

exampleptBdlugn G Subfapinide), folicacid émaogs ttafneétop&rn) ;beta-
3

lactam (e ieniin, Bfhalosporing) stninb e €os #ite e trkfRinfycin, Kanamyein,

neomyead, goitdrhytin), 1€9@bycliBigh (¢.g.achletotattacyclRET oytbiracyatingandio.

/025 These _protqcol s can be uti
doxw%afgf magro ‘gPS feror SYBEOPYTINL 474 my%@ydéaerrpwaln>y
lmcosaﬁﬂ&es%%‘ Rlifd&adn), WEHELENAE @S:. C@ﬁh%sﬁﬁﬁh&‘ﬂﬁ‘f@ﬂn‘%gn} Y
I's By a variety of nethods known to those f [iar
ﬂuoroqumctldms &1, cnpm@ﬂlm«acmg]eVbﬂomn rapg maxefl@dicing, polypeptldes (e.g.

enc ulation in horesi s
polymiRREHPRgP ALy BeIe: SRROP GeAmEr e eh S Che apRyalbyat
glycop@ptrde_@ pext vAMtdmyRing dfdr Adahl EndlRR Q@gpﬁHézQﬁndL ammplary antiviral

bi oadhesi ve nlcrospheres Al ternatTvel e nucleic
agents gsiugley toin |eesanépl@omdpr@ameowypk>wrogmqyylodél yalgansiplgyir, nucleoside-
analog r(J: {séétstra(r)lnérl %8:63121}18 tor@gFg Aolguc@'i] adrde@ noItTO?Trgbj MR- I%Caclpe%mde
reverseﬁl‘aﬁlﬂscr‘{ﬂtwﬂ1ﬁh1bﬁt’)rsﬂb|gl nk Ol 4in@ idla@trding), rpamthmahhld&bﬂs\(egy

(ol d, Neuroscience, 76: 1153- 1158, 1997). O her
saqum%vprprléfa@ﬁ@slnﬂﬁ@wud@elflﬁ@wus@bwwmw"fep Eirasdinea Frjenza,

t: r
i B e AR R R LR, B cxamle
polyene mttddngaém(eSg anpluxhpre@n aEPAﬁttamnr)h]rmldamie amcfubgrds Uehicohazole

re co i.ne for din the final form
and i ) A SRS E & rf P Bl ET L EHBE e Eotife
gnsaﬁﬁwhigggt&%ﬁgmnénhlbltor and the vehicle are separately
formul at ed such that they will be conbined at the tine

dn OtimrﬁfmestSr%meuEifrzf\SlP@hlbetﬁanmlelc actdle dsisnibed herepygay also be
i.bitor an

acmint3 2 bRBRIRRR OGS asry Ria oo I e e R o impe, e

compotind¥Rle§éritRd By Sddadbis® And Shanfe@lg 2006R) 195483 T ). tdich8Mpounds
a desirable route, the su%&gct EPAS| i nhi bitor and the

may alspalhd wsed vm—}ethmBPeﬂS Ifiphibgfets deseybediigecineqyan dgrgher combination with

[ LR separate vials in a kit, separate
annca&:nggbﬁs mmlR&gQﬁ% icine delivery pen (see U S. Patent

e other 514130(?16&)115 gepaekhedicadnit psovidesanetheds atenhiditing a
syringe, etc. In certain enbodi nents, the subject EPAS
angioggnesi ang imeshads af drepting priseReassis@piosIAdet Bases- MS@&'@@ herein,

angio géa X @%—e%s&%é{g@ dﬁ%s%ﬁ%!u%&snﬁlﬁraﬁp ﬁittllncﬁt&istoo% g@%&g@ghkﬁénﬁgﬁm

ivery ve used herein
cancer, im'tlodiog,ailbt exdreple, wiid"tn@oop Aldod boastumars bwidleas leukemias, and tumor
m crospheres or. nanos gﬁ;es (uni form spheres

)
metastases PGRIGHUPRE, K exams AN aTFOME! nePIRag Aguigfibromas,
trachmgéﬁggnéd b PRhicYPraMASMIB i flarRRd PR isbRde®Ssueh ab ih@QHE 8kd non-

immune inflammation; chronic articular rheumatism and psoriasis; ocular angiogenic
diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular degeneration,
corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis; Osler-Webber
Syndrome; myocardial angiogenesis; plaque neovascularization; telangiectasia; hemophiliac
joints; angiofibroma; and wound granulation and wound healing; telangiectasia psoriasis
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The invention contenpl ates uses of polyners that are
pref erably bi odegradable within the tinme period over
wokeoh237ed ease of the EPASI inhibitor is desiredr/og2009/002125
relatively soon thereafter, generally in the range of
one year, nore typically a few nonths, even nore
sclerodeytpii qabhshia gfaawl othdyy Soiovarsy dodlaterss ki schehiiolimraagdmigewsis, corneal

an refer to.either. a brea of the mcroparticle,
diseasapesss, ag §%é’|‘f’g’? ‘Sﬂe‘b‘fanLﬁ%‘p %Ppnfg?@%r SHogeRes's,
hematdﬂofersgpa”' cl es/nanoparticles and/or of the polymers
thensel ves. This can occur as a result of change in pH
flt Lsmndhnstoodrthatemethcvdsvdmdcchntphatlpas of the disclsere are also useful for
adm nistered to, th Hat tge site of r ease,

in

trea““%?fé‘/ of: 0= e méﬂea? bIANSESANTEY: AVHEO G th‘°:3\‘§”f‘n
angloéaﬁs@fi%p@ﬁd&@ b{RY ety tAL Edheks (t@ﬁonqw}fek’@ih@fb iefittor no

ron such as calciumout of the mcroparticle, as in
neovasgilarigaing lmhmwwopame; cles or nanoparticles fornmed by

I om ﬁ%?%n @?negﬁs &asglc%l%lm?}ﬁodssgcgl%;eegrs grle Iugla cfac%cﬁﬁlera;%utlc agents
can be a@rha)dﬁﬁsﬁh Aok ethsr @Maulpeb&ily)Sor at ﬂ1fﬁe%m ueraﬁ €Sequbmedly). In

rel ease may be nostuseful, although in others a pulse
additiopenusiaigagifl thesanautie apenis ean hgdrpinesiarerk With B0l WeE o gompounds

t etic materials are:

for trea&ﬁlé%% ey ngdgzﬁlﬁggﬁ]% %ﬁ)(g%{%ﬁr%xy aci ds) such as

p}zﬂp,eﬁdhagbn (Iheﬁﬁ:atdl)e ofpbd: y¢rgbiyiatoly thespiydddnaindtrat@obiytie macleic

t her eof , éanhydrldes, poI ester

acid thﬁr@p%}ctqgslété the m‘[ﬁ%]ty’ﬁlﬂj@élée %qny cgwgﬁﬁﬂ}eégher therapy is being -

admm,@e%aaaalnhwr %‘%éaf?evcta\dﬂﬁmeesty&lf &yths Hﬁcnele%aanﬁaay&ﬁf&ea ents may be
pol y(ethyl ene glycol), poly(ethylene oxide), (g

made ieRisyigénéoseeorap hmﬁap&t@)sﬁ:s dolsymumﬁyanccm m;jmunetsatwcﬂf thsnucleic

) ol yvi nyl al cohol s 0 ers %
scid hfigpdfic Mo D e fl R pigh Fothé siientional therapy,
while iR@kNEY |11&Yzix@§§3ta@ﬁ1ﬂnst?dm)nﬂ§>b¥gdhl dithler Thvhedih@B; before or at the time of
pol ystyrene, polysiloxanes, polyners of acrylic and
the adrpsisiratipy pf thegeneentional theriapy pol y(net hyl net hacryl at e)
pol y(ethyl nethacrylate), poly(butyl methacryl ate),
pol y(i sobutyl nethacrylate), poly(hexyl nmethacrylate),
Meth@il of (A drathestya tioreimd Qo pdsitjonspol y (| aur yl
nethacrylate pol y(phenyl nethacrylate) pol y(.net hyl
de cTtap s, OB’CS‘II‘WSF $ ms&ﬁronaztrpw &t amp&?e}rwucgwaﬁvs one or more
EPAS 1aﬁ5}91t%¥seaescrﬁ’6gdyf(e9&h a4 ai REMYbAhRhts, B! CY)H{p%ElIﬁ@H@&ean d
co-pol'ymers thereof, celluloses including al
phannapehﬂlml cweablh)f«ztrtbmytabm;d useeln aipases, Incelthinl amimdentms She
| ose ester ul oses nethy c§ oge
compog? HW arg é}f)fln?tb(‘g éUIt%?jfoéf?ﬁP%tb%ﬂse& g ?m?raglé ora uman n dlternative
embod HEHQXNe QIR TBaRY horfBhdriHaB& RicaNMANRYREIic. ek hdrhily, the
cel lul ose, cellulose acetate, cellul ose propi onat e,
differences hafiversen enseteticandatphernaceutien] i thaktbe datier eaguires regulatory
approvﬁpéeg:gglg/ttﬁc F5&4 50%(é:rllle%ft1§é]ér?§hl W 2? gb%§e| hllrilnaéigﬁ%n or animal.
LSOOl Gel&l@‘drdﬂg th@8PBEY ahlabiwrsaml iticuddidthe nucleic acids may be

based 081 tll%gel 1?1251lc>gsek1$00w1$ gwptrh(e)la?tc(tse%ne)g, Akhtar et al., Trends Cell Bio., 2:139,
1992; and Delivery Strategies for Antisense Oligonucleotide Therapeutics, ed. Akhtar, 1995;
Sullivan et al., PCT Publication No. WO 94/02595). These protocols can be utilized,
modified, or improved for the delivery of virtually any nucleic acid. Nucleic acids can be

administered to cells by a variety ot methods known to those familiar to the art, including, but
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Nat ural polynmers include al gi nate and ot her
pol ysacchari des including dextran and cel |l ul ose,
wa@oelbagem al bumi n and ot her hydrophilic proteP@BEUSHE 002125
and ot her prol am nes and hydr ophobi c proteins,
copolynmers and m xtures thereof. As used herein,
not res@ivesd to adncdpyul ativhiin Eiposdiseseby ionedphiordst, sulb;stricquo'ratim into other

..additio s of chenj cal up f or. exa
vehicleg) gh ahBYImRgelF o’ °§F1‘t6‘ﬁ§ob %fi% Flﬁﬁ@ng%eaulsi ﬁl@?flbloadheswe

mlcrosgpé?ésf '&ﬁé ‘i\febF Qﬁ’é b J:l)f a%%h% édﬁ?cﬁﬁatrcdﬂ ik h&%l& Qeliifed by

BIO eS|ve po ymers 1 nclude bioerodib
direct 1h5pdnmgeﬂ tsy uiESIfranbmidsby pimpS. OtBenviontey of @ell\Féry Pwﬂd@kblarmie not

hmltedp}& tgf%%zrqtt?t&glpblll EETI\AS eélg&%ﬂue%g]eqz gy?rH](Gg)?(ﬂt]YeHrosczence 76:1153-

1158, l@gbya@hﬁégﬁ;bﬁg%hePQJthﬁfértHé b$e FGlaflouPdraiispait @nd elvrieP$ARoms, for
and” pol yacryl ates. For a conprehensive revi ew on drug

examplgghiongh yhesise af egrijegatesanl b+|od®fad§ible patymers. Gprertaippmbodiments,

s 88 iy RS M PRI e o

form b&MEd &IndRisRaGon ElQﬁt,enﬂaQng ebdd K@), e Sibpict BPASI Jnhlbltor and the
NeuroVirot. 3:387-400, 1997. More det ai .

ed
vehiclegse seriaptelprierneated svai batibry walk be geinhingfigt the time of

s, S5 Ok A58 BERNIEIEE T Mol W Sho Rl mo Pbr
separatE’ldbinlpﬁxaﬁqleﬁlt@ olNa .deNRY kO SO Pdckagn, danldlalt mektueé oﬁhdml.n,Bﬁ‘fﬁtlon to a

Publ i cati on No. W9/ 048 19. The phrases "pare
desnabéed%ﬁerﬂrébrpagh BiesigaRle roMtfinfis %l?&%@%ﬁ.l HtiRieq an 3 *hf‘aéehlcle are

: O q;,lgq(r 3]

winc SRR e TR M AL R4 B Akt 08 i L

canridgasjimam@it'm;maddmemcpmd(sse, Uvlh. tPacant Nioi Sic#2.7060n separate cannulas or
i nt ravenous i ntramuscul ar, intraarteri al,

Compa?WF?tﬁt”ﬁééén 8% fi’r acapsul ar, intraorbital,
|IHEEI<'M?1ﬂreQ1b@@bmén|f§ koLt EPAB‘I h@Bidrk @ftqﬁjowded as supramolecular
transtracheal , subcutaneous, subcuticul ar,

complexgs rmamlmlm}wnwm@mmles auaeRREheles @8 delivery vehicles. As
Lntr ' I nak i_.on. [ d

used hélrgl r@% A}fsl @lg{b él‘?k%a§ ggrﬁaﬁugéﬁgleg m@{l‘ﬂe nf]E%%%ﬁJﬂes&“

nanosphéﬁeﬁ &hﬁﬁ)@:ﬁ]l sphérej)eati¢rotapanids bﬂtlzlilﬁhemtds((lm\ﬁﬁgls IcOxm)a.nd'Eh&)uter
E rases stemic admnjstration,” "adm ni st ered
layer ok palygiyey) earp partictey, af iregulag Phapdmi ni stration, " and

ﬁl@%\%nﬁkﬁ Sgtenq\?;dt&hﬁE@H ﬁ/olyﬂ%rsL{ﬁeﬁ%r@ﬁe?ér%I%%He %able within

adm ni stration a conmpound, drug or other mate
the timetpheod dhearwideh sdd¢asy of fhiecERAR! imbittitoals desrrvdnmsreia}ns/ebmopn

hth |t enters.the atient's stem d, thus
thereaffeiestaeraly i THSTABG! S LHReRieg AHBIN ALY AfF g aeas evpimore

typlcalwmw &ays 6 R G ARerY sBRMBEAN fldhakah 08fer foeidRF & Efe@kup of the
nbodi ments, the subject nucleic acids (e.g

mlcropgﬁmlﬁ, that1s dlsmmgqm e pelymerd feimingdhel g])lcrgpalilh]@s/nanopamcles

oo B BRSPS L) Y YAl B matt o e

carrier age/mcsﬁ tﬁ@ﬁaxheleadm dAnsihBteeel @lthOPHQK tladSsi@ of eETPBREA in@he case of
pharmaceutical fornul ation (conposition). The agents

the dlkﬁtgylp@@zmgzgs ridselusis.fasin therfaps ek Paly(hydroxy acids), by diffusion of an ion

such as calcium out of the microparticle, as in the case of microparticles or nanoparticles
formed by 1onic bonding of a polymer such as alginate, and by enzymatic action, as in the

case of many of the polysaccharides and proteins. In some cases linear release may be most
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in any convenient way for use in human or veterinary
nmedi ci ne. Wetting agents, enulsifiers and | ubricants,
wa@a@b/12as660di um | auryl sul fate and nmagnesi um SPEBRUS1089/002125

as well as coloring agents, release agents, coating
agents, sweetening, flavoring and perfum ng agents,

useful, pitbaeghvatothees a anlde agieasexr Haulk seleae” alayprivadpmeseoffedtive

the conpositions. Fornul ati ons of the subject nucleic

acids include those suitable for systemc, |ocal,

e?keseﬁlﬁﬁ@é syn&%'c%itemﬂ@ﬁt%nﬁ% glp&&%él {)OIWdexy acids) such as

ravaglna adm ni strati on. f or mul I ONS nm
poly(lac@m@d) enbfl(g/lybélqmcgb)antl@dpwlmm thedo§ angb/ahbydnchan,cbqiwters such

as poly R ReRS b A Ha BB SaRex Balva it s dimeBieitodines e
polypngsg'mienﬁ&ywtme@ &1, %lﬂ&h?kh@bxffd@) %Eféétﬁ?leﬁe gdréjHtigalate),

sage formw || vary ﬁgn i ng upon the host being
poly vipylegpmmpundhyich a6 mpkymrad atppbiels afol ey Irdtlsers.arol ornyl Eiers,

T T e e A

polystycM':ﬂd, p@l@ﬁlﬁfx&hésy pb@/rﬁdﬂﬁbf zﬂj’@lhﬂkﬁncﬂﬁe&h@ryﬁ@ apias Hdludin€poly(methyl
a therapeutic effect. In certain enbodi nents,

'“ethacfrﬂfﬂl%d?@?%?‘hpﬂr @5&\3?&3{5’*@%eglef('fr%ylmﬂﬂﬁ@%ﬁg) gply(isobutyl
methacﬁ:ﬂg@??oy(ﬂ%lllligﬁlla%ﬁat%f E&?Ugg&cgqﬂétﬁlg&&ﬁ}@ N %(eaurg

t or ant Ion agent an

methacoylbtiel ipal }(phenyhemedracrypate), acbygssiyl adrpigred dpadnii opropyl acrylate),
.general, the formnul ations c repared with a

poly(lsgl?lam- %ffﬂétﬁslipé’ﬁym%t?d%?y ?‘ﬂéél d?(nggwagﬁ g @awﬂ@wersdhereof

cellulogla%tlﬁbluﬁﬁ atk@?@elldl&senﬁﬁﬁéy?ﬂli/yl SR@ABLRYcdINFose ethers, cellulose esters,

product . Forirul ations for oral admnistration may be in
nitro calhiéostammatby! cclploat.ethy! cahhﬂeﬁs hyqlmk}nsmpylad@lletos% hydrOXy propyl

methyl cgaglngee%y(grolz(ég\%g Wfthyy g? §ellﬁlb?'s§rs?31: gtg ceitd\?ogg péoplonate
cellulo%ﬁdétak@lﬁht@fat@ clUSIPS e e pithaBteacHiBOUSetBY] d’éﬂﬂl‘o@@,&%ﬂﬂﬂose
quid, or as an oil-inwater or water-in-oil |iquid

trlacetaéeman% refhlossrsuphatgsodiuny salt, pplhtifracid p@ly(\@éﬁm cidsand
base, such as gelatin and glycerin, or
pdyﬂa&ﬂ%%gggﬁgggagégkla) and/ or as nouth washes and the
INdt@ral }aﬂyllnersond:ladm alginage prdedtbérgronysaechaadedintludingadextran and

cellulo?eﬂu g%: eg,na( Cl!lrﬁ}ﬁlcég F(%tger&)grg Bel?cg?r(ége?rgsggélaggﬂ gtrhelag;ollammes and

hydropﬁ&?ﬂ; BELin&tdophlyiferP sl ﬁ%@turtegm&éo? APUsddherdh 8RR eal derivatives
powders, granules, and the like), one or nore nucleic

thereofaefer tat sh@staqgegns eddigiens sf dienti¢rd gprupsehor ekanrglat dlkyl, atlylene,

tical | |
nyaroxgGiPpd Paidtn SR o BeTHTER ot B P o ey TRe Skt the are
Besdveat € pogittrHPincRiaY bferd diBlefhglitdpeisnscribkl Byl Ml Srsawdihey, C

extenders, such as starches, | actose, sucrose,

P. Pathgk ardhb A HeheHi in dfacramalesilcs 261581 $84ci W3 ropyhyeunerie gcids,
casem,%‘éfépﬂgggl, g ef%??@lj](?%b y I&)c%gl?{é@éngyall nglt] uéhot%gan and golyacrylates.

ohe ucros
For a comprehensive review on drug delivery strategies, see Ho et al., Curr. Opin.

results

Mol. Ther. 1:336-343, 1999 and Jain, Drug Delivery Systems: Technologies and Commercial
Opportunities, Decision Resources, 1998 and Groothuis et al., J. NeuroVirol. 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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and/ or acacia; (3) humectants, such as glycerol; (4)

di sintegrating agents, such as agar-agar, calcium
wa@arhapsbe, potato or tapi oca starch, al ginic BCT/US2009/002125

certain silicates, and sodi um carbonate; (5) solution

retardi ng agents, such as paraffin; (6) absorption

adteqlhedsat Opasenterat idmmigradba’ mad Yadartmberadparengalipdss used

n ents, .such as, for xa l e, cetyl )
herein éwee%*apé%m% aa @éﬁrﬁrowﬂﬁs@@aw&?@ cg%% %ﬁ%ﬁfrgﬁon usually
by 1nJe§t'1’&h A ifcARlel Nwaht BRN{8Bh ! Btgl@bus, i Rtarh¥Rliaf 8P farterial,
such a talc, calcliumstearate, nmgnesium stear at e,
intratheal, |1wtrqmapg;éarhyllttanﬂmgl ym:tmcsrdlmco dhteachetnaaly Iyltramritbmaé, tramsacheal,

subcut%]géltésu gﬁ@;g%{e gét.raa?t‘g%}lér § b‘f%géugz;r:, Plg) a 1é013 mtraspmeﬁ intrasternal
injectidAHdTRARISN &l malah%%e Qﬁbﬁbl%%ﬁmfat%:ﬁ(?n&@dmﬁ intRhepatic
buffering agents ol conpositions of a simlar type
anecthmqndahtsr@hdpetl@mﬂlwﬁd as fillers in soft and
R B A L N S e e

adminivetat” 4@l veiiikerd ;ﬁh}bﬁéﬂaﬂ ‘apdudet Qe}dl%meait}ﬁlbldd)mlstratlon of a
dosage forns for oral adm nistration include

compop%ﬂﬁ@&@mth@an@tyrlﬁdébﬁttbm diresthy| 1850ghe centiab peE R istsy such
S
that it 513%9%He§3%§18nt5%1§§ a8 %rlﬂ’c\[;mesh}’s A gtn qg?tﬁlgdlfgh{ aid dcltgerllke rocesses,
for exafrpldyBub@yaneond adminishation. d| | uents conmonly used in the
art, such aé wat er. or ot her sol vents, §o| ubi l'i zi ng

d@@ﬁ%ngﬂwo HRANGS fheetublect B eig St Ky B |T\£:‘Hrfenstructs and

enzymét?corﬁfc%ﬁ’é/ 501@4)(6?% pre?énmlﬁveﬁﬁ&p eré%gnulgfehX&thhaé:ﬁﬁa‘?ﬁq%ceutlcally—
benzyl al cohol, benzyl benzoate, propylene gly

acceptab,l@edmtlyl Smb tkﬁrmmlltlc agents cgn be p@mtmsta:rb@akonc ot aom S@eplonent ofa

R AN T N N L —

in any EdriveRiefit @E‘ﬁfd‘r@ﬁsé% RGhsh 8St@Emn Y nfedlddid aWettMBGgents, emulsifiers
y BGg
m xtures thereof. Besides inert diluents, the oral

and lubgiganssiuch ensodiam lagrybywfarqend magnesam scaachanycihas eelagng
n "9,
agents, 6}?1%5%;& Sﬁ“éo%klﬁgl gfgm’tgg;@e?t&ﬁﬁggﬁh\N1 %%slg?g?f\l}%}{\lféé S
presenvagees ad aSuspndmstis Qs also be pedeiit ianhd corbpuitaki ve
conpounds, y cantain suspendi n gents suc ,
eﬁpﬁawrla%@frm e suyestyprle S ugﬁ&%w@ E@ gystemic, local,
oral, na%er Qiﬂi é)a?é?ﬁieép rQitd1 2t PSR iRrSvaglf L@ SERbh! MRe formulations
I os al um’ num et ahydr oxide, bentonite,
may coaganenagabe mnshlmda]gamarﬁdsagafmdmmnﬂlnmyelsa prhﬁrre@by any methods

Met hods and.co 05|t ns of t nvention c
well kit 1B & BEPRBPIRER £y SBPUHeN EhV SR PO gpdgcombined
with a ERAB ARRRaSEPlodite alRNSBe 8FsalB ForeL i ¥ardUdp MR N@ponTthE Host
offers the greatest opportunity for di rec? delivery to

being tipatednthedagiular prasle of adatinigttati e al iezsepund ogakthe@mgredlent which
nbr anes the lowest chance cin

can be rgylagme?i]w acarggr ma gsgcalpr?%urcrer&l SIng %ﬁgsaﬁ%?or]u qﬁ%enegally be

that amongl eftae G@ﬂp@d’ndm)hleh pfodudes atideapeéaric effyct. of agents

known to be

In certain embodiments, methods of preparing these formulations or compositions
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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effective as skin or stratum corneum penetration
enhancers. Exanples of these are 2- pyrrolidone,
wokoemtikdrb4 2- pyrrol i done, di met hyl acet am de, PCT/US2009/002125

di met hyl f or mam de, propyl ene glycol, nethyl or

i sopropyl al cohol, dinethyl sulfoxide, and azone.

Adhintilaoioas forgedl tadmiveytritionthey bdmn tha éérudeftcapsul e kechetse pills,

formul ati on cqsnetjcally acceptable Exanpl es of % ese
tablets,Jpgenggs ISIngA favor W%ms ay@éy SPFRSE %zggma or tragacanth), powders,

granule%r G5 & ihtYSSor assli,lé}l;’énsloﬁelﬁ Sn aﬁﬁ‘&ﬁ F hae: %q@&)tuk Yi§ut ?&nés;an oil-in-

Keratol ytic agents such as tHose known I'n the ar '
water @lveerba- mhbdlludl ethulsibmaowphesn eibar exadylrmylor @s aaxtlélea(vdmg an inert

syl fur faornms for the to r tran
base, sSSP R BPSeHE T it SR Ag Bt ot AP heRgeges and the
like, edRRTbARINISS £ @etem%b@ RfhouBEd S subflcthbQ8ie acﬁ&h&ﬁﬁ@hc%@é‘nt as an
i nhal ants. The subj ect nucleic acids may be m xed
active lmgnt'drerm er| l e conditions with a pharmaceutically

PR 8% g el il BBy PREET i tgees.

powdeR BilafBRE SandABRSHIRSY, o @afiBredd]efEAcsd tRYapeid &¢dhts dfMhe present
addition to a subj ect nucleic acid nolecule,

inventigy &3y herinised avidrongsr amrahammseyiegly apeeptabls qarrigis) gich as
sodlum\/\@??gt% or B%a%1u1h§?nbs&1%%r gnl?d/ont { @g%qag%&lo“ﬁﬁ%kzsﬁﬁgrs or extenders,

derivatives ene S|
such adx@mnthey, taetse, Sslubﬂo@d: Q}l@cﬁjsd, mirﬁht@l and/ oz sihicicacid) ez) ba’nders such as,
m xtures thereof. Powd&)s and sgr ay can contl
for exagypls: cpdRxygehylcsliyless. atginates geREp P }ﬁ\éflé&%&q Olaaéh&‘rose

and/or Qf%%'ido'(ﬁrﬂ %I?s ascH 9@%{190%%1 @l(fr‘smtégxlahﬁ é Quch as agar—agar

m num I‘OXI de, cium si'li cat pol yam de
calcmmowtmnate,qrotam xt tapesa ofarth) ekgenis wbisl a&rtaassﬂl@pcaytsd s@hum

carbongi {59 5P HaP BHGPScA Bon e An YT b TGN E P agrs: such as
quaterY ¢ hIRERINAGA SomPoiaTlls 2ET) w@rgea%mfé AIARAN®r ekAhpIe] @ty ahol

suitable for inhalation are provi ded and such

and glycgroliicaoptearates 8 abeorhgris, sugh abmqmrmd;beamnntv élay; (hibgieants,
such a gag'ﬁl/‘(g‘tcgﬁujn? %Lr‘azﬁe%atgq?sggﬁ sPeLAH@ r;; lid gﬁp&glth?[gng lyfcglrs, sodium lauryl

arnacéu evi ce
sulfate,mﬂdrmtxarrys defdo‘f@rnxd (i @)cédll@ieng‘@earsedn dosest bhedpsiles, tablets and
s) and dry powder inhalers DPlSL Exenpl ary
pills, tmnaveavuggﬁﬁlmp@yltwﬁhmaatal BrfoRmrish e EarinpagiaipSodd

compo§ifbn & 4 Y& Mr g}/ﬁ) eﬁéipﬂ)ee&ﬁ llc:)?@tﬂis s B §(ﬂf arﬁﬂg{réprﬁlled gelatin

active agent scri bed |n for exanple, U
capsul@atsmgtsuthsxmﬁl,eﬁE@s %&)SG@Y 858 32&41;5 m‘delpéﬁh@ppﬂmleaﬂarmght

8/ 3 1346; 18/ 10796; W00/ 27359; W01/ 54664,
pmyet%@/%%‘@i ‘ﬁg? aerosol formulations that may be
lﬁ&@idfd@ﬁagéefbhﬁﬁfdl Behl i EERlonl iRGILEE N%l@efmﬁ@&!ti%ﬁll@&édey@ble
agent are described in U S. Patent

emulsigns3gdcrogunuls@yng.7splut@ns, Wssenspas efyrupsppid @am‘sorln addition to the

active @H&bflﬁl;e%géb%qu%zooéé%ggsgg&%%g)glﬂgrggllggﬁs commonpy 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
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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W00/ 66206. Pressurized netered dose inhalers (pMs)
are the nost commonly used inhaler worldw de. The
w@eooded7ed s created when a val ve i s opened (useet/Ug2009002125

pressi ng down on the propellant canister), allow ng
l'iquid propellant to spray out of a canister.

includeladpin@ats snch as dietithgQigehtb adnapisitifih g ahd sudpedin @ egenits) séBRkhing,
particles (usually a few mcrons in dianeter)

flavoriag, cploRMEIPSTHIMRG, MARIPHTYAYEEREHNt , but in sone

f |
SE i 3 En 46 HRE Rivd DHRARL, o Bl SRt Sents
such asaﬂhdﬁ}fbatatrsostediryl slaviass, tpobyod gethglene s@bitbly amgsdrbitanestdrs,
dru %% ﬁ) peutic part cles t hat are inhal ed.
microcpyslling eehy prEHUy mgebydroxide, Reptiis agarmept Y thgacanth,
and midufesNRirebf M ted to hydrof | uoroal kanes (HFAs). A
surfactant may al so be used, for exanple, to fornul ate
tNMethddsuapndarontpositmpe uf ihe, in\wintihn pDb s adrinistered clpreahltyseidher to

din oGRS R0, B B LA PR TS o
greatesgb;y&ﬁfuhﬂ?/ f@xhdlpéc@béﬂ\ﬁpﬁ{o urfiHh tIedeN RV feftt oM 64H19Ed BFskin or

s may further include add-on devices such as,

mucosl ome@xraml with gisdewess chivsledif med ushrivds @ff@tﬁj Oiertepical
fonnulal&oon mayaftth% L 1ncl Bg tlglor%ot he w1(ﬁen\l;]a%l a engq(noin to be
P IR e 5 so usual 'y

effectl\&: d@@;%ﬂﬁdr, str@ﬁﬂﬁ abﬂﬁeﬁin\lpehélrdﬁloh h:ﬂhﬁifb‘étsC EExaRiplds dﬂthd:sé are 2-
i nhal ed. The therapeutic or drug. is nmanufactured in

pyrrolighsigel Br medhyir? xyrohgpne, 65%@1/1%%?@6@; gunethyd fpampide, peqpylene

t
glycol, %étiﬁ%l%@tl%%r@yl gﬁgﬁ%lfearmé?ﬁylgkgégﬁgﬁ%:ﬂzm?g@ ngé)j(&e%ggé\naqtr %ents may
ﬁlrtherrhskimliblhcﬁrdge Imakieg e fqmllulatloh QSSrﬁencglly abt@ptabde Examples of these are

nonohydr at e), that aret%BcaH 50-100 m_croneters in
fats, wifiearilseflyesTHAER AT eBERU VA BFOATRIES £BT sWdicsichFpagents.
Keratoia@@tag&ﬁé G sABGHAMB WALIR $he JFPHAY 8156 He!iAdIRIRNE Qinpl&€are
~ drug particles upon inhalation, in addition to
salicyliglakigvandgubfasi er filling of smal | i ndi vi dual powder

0 Iat an [ n
LR850 PR dorele R P b 0GB R i RS o B W sorovs.
ointmedRJdpRtesNEeNAH i 16@dnsy 8 b GORtIBHS, hatthes GhE Gl Mis. SPHeVUbfEGt nucleic
surfaces on which particle agglonerates I npact,

acids mpay| hegBixgg upher séerde Ponditieniswiduaphamageysaliy cgsaiablecsasger, and
f b
it ol 88 ey DB AR AR M e, st
creamstdné géBvhgyecanalhpin additioneo aBubjbettriuckeat adih enodspés tx@pients, such
t he |nvent|on provi des an %f5880| conposi t.i on
1

as animab AR 1 SIHPI A RUERHS VAN I NS. AT el 13€812 b 1pOEPIS divatives,
polyet}f‘y?é?le RILMRBRS bORoGRAPY ISt RGidagI OSRl ilﬁcegx EE RsPmixtures

i'nhi Bitor 'or a conposition conprising an EPA
thereofi nh|b|tor in a fornulatlon SU|tabIe f or
aer o olizati on. EPASI .i.nhibitor., m for.
SRR PI O co e, Btk SRR Tie AT e
agent, éﬂ%ﬁ)l@&ﬂ@udhaésllwosfeofdﬁé«”sﬂki@&xdl Sl HinbAPARIrdle, calcium silicates, and

aerosol i zation. Alternatlvely,
polyamide powder, or mixtures of these substances. Sprays can additionally contain

customary propellants, such as chlorofluorohydrocarbons and volatile unsubstituted
hydrocarbons, such as butane and propane.

Formulations suitable for inhalation are also provided, and such formulations can be
used for pulmonary delivery, which can be localized to the pulmonary system or systemic.
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the EPASI inhibitor and an additional active agent may
be fornmul ated separately, such that they will be
wa@oeodilzze4 af t er aerosol i zati on occurs or after POPURZ09/002125
adm ni stered to a subject. Pharmaceutical conpositions
suitable for parenteral adm nistration may conprise
Examptesef phariceutiuat devicesgoi pulagaatysdelivesantiudaimetmedwlése inhalers
one, or nor.e pharnmaceutically acceptable ste il ) )
(MDIs) %fﬁmpeWQaﬁ@g%SdPPﬂ%)n%ﬁmygs Ry stgemah ﬂﬁwat@ﬁévhlch
can be 5&%‘9&(‘@% QB e? o?m_élsﬁbﬁetsEPRgl ﬁ{h%lldr%ng)%\“’gaf\%a \WahChre BB ribed
be ‘reconstituted Into sterile 1 njectable solutions or
in, for elagypae,47.8nBatgntNop Hj766,3658; UEES,78ianH PEAyappdicataons WO98/31346;

woos ARk W PRP s TV BN BsPEh el T - ol b3al B gons a

may bd 1¥e& ROIQRL1 &% PIhSTHP A1 SHIRRR DO Ktive Rp& AR MGcABRNHY S,
Exanpl es of suitable aqueous and nonaqueous carriers

Patent iNeb.dh23als 30 6,3¢rP198y@d71.A9T.Hé Sphetentadpnlicatien Publication No.

2004/ Og% a3t %nd( lpﬁg ﬁlc))é ééaglr%g)l% AL &/b%@gé;ﬁéﬁ&ﬁ %%?gt wéh lt)&?ﬁO‘

wooomebo@t hyl ene glycol, and the like), and sui tabl e
m xtures thereof, vegetable oils, such as olive oil,

Rrepsurzesaneipied dopgihinters@MePls) asibp mest eamipnly|used ghaler
worldv\EJ 59 p?l$ ge!r o‘fj tc}{'eeﬁ% whE @'a%@%ﬁg&ep él?&rutaﬁ? B%L@%Slng%om on the

ria suc
propellaﬁu d’aherw)j @HO‘@fngtlhﬁlld ﬁﬂipiellzﬁd t@epray oheofsd aaister. myploaag,a drug or
of di spersions, and use of surfactants. These

therapeélgﬁ.b%%qnltep@qgsmmlld}%clgq)%%lw HEFURPARPIS méilfgpletg@ suspended in
the llqlga Eﬁ)g{ Ml ¥RSn sYREL FARAIARRRESe dfiBk ﬁie@%ﬁeﬂgc ﬁﬁ?%%ls%ﬁgfed in

sing agents. Prevention of the action o
the promllﬂn@o’ﬂ"gfamognﬁamraya;imatemsmrcﬁyj abghetdae)soh]@hmith@ﬁce resulting in

amal 5B B S B RSB POl BS by % g e
mclud@fm afdWotllinkied ththyaRYludlsutkAes desA 52l surfRtdnd élayd®so be used, for
I sotoni c agents, such as sugars, sodiumchloride, and

examplehi formrelaterthe dtqg@rdbm@ﬁsitnq wiih PMIAIsa Qher sohvenisrasi ey aigeants may
also beae%pgggegb it gl(b/lﬂlp 'cH 8&%?@?@%?%%&%%@1&1& ﬁ'! Ma{b@%%nﬁa@élyeerm,

chlorotdgdray, a‘ihb&@fyhiyrmimum &htdmdas SatlupMDisnmyrfoghedneltuée addion devices
gelatin. Injectable depot forns are made by form ng

such asrrf‘lfﬁéé‘ﬁ@%fp%ﬁﬂc%rsn%‘? finggdagperspad gthergadiiilirss ¢ aci d

qgl%riﬁ§d¥ g%‘f‘ﬂ‘fﬁ%@ﬁ@cﬁ g%ﬁgﬁﬁﬁalétu@jpl?sln DPIs, the aerosol is
pol yl act’i de- pol ygl ycol |d Dependi ng on the ratio of

usuallydlr ;n;gwdem cpmtcymmirwltlamdht Hevicatntilet isfinhahel. pltretthenapeutic or drug is

manufa@ er %’gﬁfﬂ ae]bgwg\% g{artgqu ug(@r ealélg%blf%g 1%@"%%§ gf a meter,
or mlcﬂoﬂ{éltét‘g Qﬁ’@la)ﬁ(e@éﬁ hpeshey BPiafd Rak ¥t ﬂ‘l’é%ﬁéﬁﬁ@%)mlx% Math much
injectable formulations are al s6 pr epared by

larger selng@rrmqasmlﬁ@(qmela@ltps@muonolhy%@sbm atﬁrtymC@Hbéﬂﬂ 08 ingarpmeters in
dlamet?r ﬁlle Apgr gasgéng oldy%armnrc\gg{cef on gﬁ/ g I SS l%grgp%er{)tes m?prove
entrainfe@S@Nhedraspatticles upon inhalation, in addmon to a]lowmg’ easier filling of
small individual powder doses. Upon inhalation, the powder is broken up into its constituent
particles with the aid of turbulence and/or mechanical devices such as screens or spinning
surfaces on which particle agglomerates impact, releasing the small, individual drug powder
particles into the air to be inhaled into the lung. The sugar particles are usually intended to be
left behind in the device and/or in the mouth-throat.
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suppository, which may be prepared by m xi ng one or
nmore conpounds of the invention with one or nore
waiwabdze4 noni r ptating exci pients or earners PCT/US2009/002125
conprising, for exanple, cocoa butter, polyethylene
gl ycol, a suppository wax or a salicylate, and which
iCmeSa@bédﬂ ofitheripeentioa ppevidtsreacrédsl codrhpositoratonnityng an EPAS]
erature and, therefore, will nmelt in the rec(%um or
lmbltorvaﬁgrr aezpsal sompgsitin canuPea sempegition somyprisingpaosdized FPAS]

1nh1b1t(5:re({rta%'oﬂi %%99' ?@?ﬁélpg%@?%}l’]ﬂgﬁmﬁ? Hjac‘ fd}fnuieﬂfc‘m Sﬁﬁﬁlﬁg%r

I nventi on are ar maceut 1 cal
aerosoliﬂademt db¢ EPAGEnhhibhiat maj' befm’nﬁxba‘ted hecafrﬁlflﬁmtqn\/\mth an additional

i stribytion of th Ielc aci i.n the si cal )
active {H5E PO ORI S iop BT By Ersgitoln i dearoREA s eyematively,
the EPARDidHiBitdriaRE a8 %a8RbEN Rfive Hedht R§HIBERMIIEA sbYarately, such that

accept abl e agents include: PEG phospholi pids,

they wnﬂiﬁmhthlmdﬂftmuae@solmagby @gwsbeaﬁtﬁrlmmgﬁdmngte(@@m [bject.

Pt o B ol e MR IR ST Pl dinigfol 95 gl Pypprise one

or mord ficl¢id Gtiddeefgh YoabdaliovethQmRbe hidse E rmav&itRkedeceptable
rel ease delivery after inplantation mepch, DF et

sterile igptonicREMEOUBTAAOPAGHEOUS wlurron%elqu_rggw sumsm@%@lre@nulsmns or
sterile ;;]o n@e@??ﬂcﬁllﬁg l§éjr%g? ?s?n&tgév)\ﬁﬁo E&g?e i able solu dtlons or dlSPGI‘ngOHS Jjust

cyanoacr |ver rugs ac

prior totdse \bhmﬁdnd;/rc&jnfhnbaﬁitid)@darm]@uﬁfaﬂ det@l‘ost’hﬁ,lrs@llnaels wijitladeader the
mechani sis Pro Neur ogsycho harmacol Bi ol Psychiatry
fomul@@nga%ogwgw dgdjood of the HeendeHBErdp RRIAISUSRSEA IS 5 tyFkening

agents. tﬁfar@;ﬂ@é &f &id Ie%ﬁu&ﬁs alﬂg noﬂ§c§%@hs LMERGI, Hﬁp b@%mployed in

sed Wlt in-ce rom eukaryotic pronoters
the phaﬁaa@unc&la]aamn}wsdldm oftheanbentiSoiisciede R2@r, 3dHnoll p8Fpls (such as

glycerol GygEY EAVEN. BV (hpEBEONADY TRIIKD <En SURRIG BRI thereot

vegetabl@@gg- -sach 498 He &ﬁ%h@ﬂiﬁ@ﬁh@br@h@ésters Anth 8eARg dreste. DRNoper
-1 5, 1992, Dropulic et al , J Virol 66:1432-41,

ﬂuldltylcggzbe lwetraa@dn@héxmplal by thg usr: pbroasiBgEERarials, sudoas lecithin, by
v AN s B 30 SR BB SRR g g o

sudhmﬁﬁgver et al., Science 247. 1222 1 225, 1990, Thonpson
et al ., Nucleic ACIdS Res 23 2259, 1995; Good et a
&bt crmsospipns mayslsoigutain adinyaws.SRFR FERFCTVRtHES ay gtting agents,

emulsﬂgﬁ‘% %ﬁts atﬂﬂtd]%@}& %ﬂﬁ{sc quvé#ltxgﬁgf e a%éﬁxﬁ?ﬁ?& amsms may

otic ce he appropriate
beenaﬁhbbﬁd&ﬂﬂﬂh&ombfsmmhmnmobmnevﬂandsmmmnghagmugmbnemmnMy,

thejr release fromthe prinar ranscri pt an .
parabe, el e icap boose dcRPRpLE 1. W nesbiro Pl gablsugdnelude
1sotom@5‘§%n§u klljdhve%rkug&rs aéodiunﬁ> gﬂlov}@e QRS RRe i kRWAnfosi®ohs. In

Nucl ei ¢ Acids Svnp Ser 1 5-6, 1992; Taira et a

addltlomuub@mgedam)sdaatmesﬂ@e @Jm@gharm@g@ncabeqrmnaa;ebe biought about
by the iylc':l%pgpcoéﬁg%ﬂ %8@ ‘%’é%‘%@' ?f?é'yg) 1%1516&(110 I }uﬁrg 1ém monosFearake and

gelatin,

Injectable depot forms are made by forming microencapsule matrices of one or more
nucleic acid agents in biodegradable polymers such as polylactide-polyglycolide. Depending
on the ratio of drug to polymer, and the nature of the particular polymer employed, the rate of

drug release can be controlled. Examples of other biodegradable polymers include
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references are hereby incorpoiated in their totalities
by reference herein) Gene thei apyapproaches specific
wo eoobhe37€NS are descri bed by Bl esch et al., DrEgQr/Newss/002125

Perspect. 13:269- 280, 2000; Peterson et al., Cent.

Nerv. Syst. Dis. 485-508, 2000; Peel and Klein, J
poly(oNhuesm&s)' andeil adisy d@Rles)9 D€ injetddhde fdrh@idmahﬁaletalﬁl prepared by

Gene Ther T 759- 763, 2000; and Fbrrllnger et

entrapppRgiRgdrugdp lippganes s - nggrpegwésmr;_so@@c wompglleéﬂth body tissue.

d
FCKAor ol Pt OF ot aifb) Srflon iy BUiréUd 2o o
suppomy, wWaoch tiay b8@rébsed bynmaviog hee orampmodoanouhﬂteof the invention with
i nventiqn nol ecul.es of the resent. ention are
one °r6’i"é‘F éF‘é‘gﬂ?“‘é’%HFé%‘%?eﬁf‘cﬂ?‘S‘?f? OF SHEEY] fﬂ%‘ﬁ‘"@n §X%I§B‘§ FQ52
butter WH&BKIA éHl €a ﬁIpp@Eltory W ok 2 sﬁllé)ylat@ga?@wllueﬁ & do8d at room
NA vectors. The recorbi nant vectors are
tempemattéﬁ,eblabnyldmom tesmiedas ursrand] thgteforecwdl melt Ri thezyetem or vaginal
vit ex& %S%qu:%hrac vect ors can be constructed based on,
cavity glit "t { 24 ?gpo% éno- associ at ed virus,

r Bt deBMinT diSbodRABNOMIE HEclcioTachls RINEA ihstant iRV@fiohakl frmbieed with
reconbi nant vectors capabl e of expressing the nucleic

a phargapeysicall eaggepiaheragantdbatadlopisifpedic gHecteve dsttbpegnsofsthe ppcleic
acids 1b e?ﬂa/sf:cgi ]lé)%at]gdq! ﬁﬁ?gt%ﬁ téBﬁ@lfé/r thg& d@lreﬁ %8{1‘?5? ﬁ?xpllgﬁtnygg&mples

of suclaphasacSuchlly a@depram@@antsemﬂe@@mIpyiogﬁlm1pﬂdst;ﬂfoephoa15thnoates,
necessary. Once expressed, the nucleic acid binds to

P-glycpprotein injihitarriquch e Plupeiby P8P) Which &ne emtange extpy eidmaginto
varlouyﬁgugg Sbl&(ﬁgre}ﬁgbl%?%% ﬁﬁ'&rg'suéh’ 9? @ % l'a{:]tﬁ og]}l%gﬁdg)r microspheres

I ntranuscufar adm ni stration, m ni st r
for sustaangyertel casd dicsli\empdifaawtlmqjlaﬁ]tamnt(ﬁmepah ilnet 4 olded\Rdndpyant, 8:47-

55,191, AL NS Aok B R a0 R B Vi o

delivet d’(ﬂ%@ﬁcrﬁ@' the b{0@H bRaih BYirRWaf& SarCatd WeSroBA] Whake rﬂ:c@amsms (Prog
, 1996 I n one aspect, the present invention

Neuropsyehanhgraeed W%‘%Q’Plé%lzér?“\l’é)é‘Po}%@dnpn sing a nucleic
Zlglzogh &%%ﬁﬁﬁenqpccgtq NSrHe Jtldec?e% @ﬁ?op&e 1&?anrt"r'rg\le§ i&n can be

St an i nven ['eic acl
expresse&iq\uemne:e]l§fropxeemb}yymb|pﬁhﬁ@itersr(e@ Meant afid Wi cthaull, lsawsce
reSS|on of the nucleic acid of the invention.

229: 34éx Ty ey prekertuish et - fead dred/ St it é@%@ o?ncanlon et
al. Pré/ce%‘Plr AEMTBH @3)@88 ?@59"’} X rl@??,fﬁbsiﬁ%hlogaﬂepéttdl ahhﬂ&nse Res. Dev.

region (e.g., eukaryotic po , or Il Thitiation
2:3-15r B2 Dropudic e at.y.Argoadi Gt 1 452 - 4Er1|9921;aW|ecnasmglga aral.( &.1§rql.

55 AP LB e S DR80Ty Ehefc .

NucleiPUelB 1 Res 3% 45 9129 Aloyst $ar0ér dthe, Shsiant7iinyenbro rla99@nﬁhompson
wherein said sequence is operably linked to sa

et al., Midleic gicidsRas e 2)2159arh89%aﬁ<d)dtférain Gend rerapghord, 19917)aThose
sklllednﬁq-llegarrg Ivgélé%egthglrﬂ] nuc?)%a amggﬂno g B Fx%rﬁsg%rﬁi de?uh(\éﬁi%lg CSHS ? rom the
approp@l@&i’DN%aRiNﬂgvefcic&n”ﬂ'hé@éﬁ)lt)f 6f sugh PueleRI dtid3REBA @B'aMgljnbli‘tK@Hy their
on the 5 side or the 3 -side of the sequence encodin
release frem b pramar yaeangerapitby apgnzymatiggucleic acid (Draper et al, PCT WO

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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i nvention; and/or an intron (intervening sequences).
In certain enbodi nents i ncluding doubl e-stranded
wor@baeeaci ds, the two strands can be expressedI/usS2009/002125
separately and then hybridize in a cell. Such separate
expression nmay be through separate expression
approacieaspeaific ® the ONY avglesaibet IbngEles&hm elS,SlDﬂdg News Perspect. 13:269-
C truct. Al ternatively, the two
280, 20&?%?@5@@@ et dgétenedVery. o%yyste%’éwﬁé S0y %5 ed @r@?@@no% Neurosct.
MethoJ}EySr 5517 0RNADOTRY 2 B a 2R L ESEE T/fbg gg 76?%)@bdérﬁisﬁe191ﬁnger etal.,
he’route of adninistration selecte t he
MethoderOfDMedr 35:287-8 h2 A000sAALV -medmiddi dnhvewufaﬂuckcmchxbtqwéld of the

nervout Bysfst 4 BRG PUAIED ( SOUHE byt 78h, e gl at o

IR hRotRERISPES @B tHG AV dnicACRRIAL ABlLudo s PAR pfr&%ﬂﬁnsélﬁfbnaa?e
descri bed bel ow or by ot her conventional nethods.

preferahb’tqmresel@s%@fe tragsasipdionfunith ésea deoi axemphgCediemtsl.i HG has10,

1996) 5 gggtggﬁlgéaoltrgﬁ\gg%ggth}: Ian e I{gﬁg{%ﬁé%ﬂtlvﬁ\ét%gst qre greq[ar%blt))/q)NA

plasmid\@nefil eddtors NRlibdzsmRfdxpedsbivg viral Reirevs bdéndeaite@based on,
therapeutlc response for a particular patient,

but notd BRSSPt IASAO-ABIAGI AHRSIETUSE TN THS, SElPRRYI TR, ONl R Lrs- bRiefrgably,
the recédg%(mg t\%c{oli]secﬁ%lle%rf’ prggﬁ?%ﬁ}e%%tcﬁzﬂjc P ggg dgl?%e%d W ddscribed

pon a Vari et ors inclu
above, asd pM‘sltSmeﬁrgEh@:llparAtlwmﬂu&eWE%l vettoky cbintlﬁ:rusefﬂ tHaherovide for
present. i nyention enployed, the route of
transwrgcﬁwﬁsgw at P‘&fﬁe‘ctaﬁ‘ést §H%h Witz fithpetepadied admpristergdas

necessa(e?g_p enee @iﬂrgﬁe @fihd H@cl@n@rat:idoéfh@sr toGRERP % %be@Anﬁbehvery of nucleic

| oyed uratlon of the treat ot her drugs,
acid experpogndgomndih be sys¢reic al<$\ alssbedntlrzweoomnrnatl alonsomar h

. .t he. r ul ar EPAS| |nh| tor e e
adminiggeighe Y el Ryrey sPI SRR 3hs b iogRd by
reintrodUcBibR into @Fﬁe pdRnp @F beahy B@l‘eﬂﬂleﬁﬁsﬁﬂﬁﬁdoul@@ﬂowflSlemﬁr@@ﬁ@tfo‘iq into

wel | known in the nedical arts. ﬁ€§é£3|0|an or

the desiyed trgagell fior e aeviewaes Coutes drahi d 19189611 be the
%fl BS&P ngga ﬁ{é%‘r‘é‘sten&nv&li}?c%rﬁ&%@%% h Q)Loprg °\$éc or%Berising a

nuclelcca@ui iéqﬁélﬁ'retend(ﬁﬁﬁ@ atdkadt bae EPASInutlel Mdsaffshe:)fnstahanventlon The

i nvention enployed in the pharnaceutlcal conposi tion
nucleicgeid wewsc%wraltlm Akedhay a magar dach flyysrpression o ths ancleic
acid ofttllikemg@rﬁlorneq:o} @? lﬁ@%utthb grt%glﬁtqm/erﬁ%q f&{t@r@%’ ah ley e BFS LRSS or

dosage unti | sired effect 1s achleved In
compngegm)alltranacrsmldnabitlatldalrd:grord@sg afkagotERASI, 11 olilbinitaition

esionf hyd B eRHEPH 53Bitbl sBel Rak 0B bbb e AR Aion
region)t BES ARGHE h&daEG RALte e Al 18K 815 6 MBe ARS8 c\d catalysts of the
generally depend upon the factors descri bed above.

instant Gevgenen;lapd whereimsaid seguentaisropeabbblingednie siid unigiptiomragion and
said tenmna(l:nl'lotnarggel%}ilSm%onslgﬁc’ner ¥hiéh ﬁ%t&seer;(tplevsm&lon ana%ntggehvery 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
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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about 0.0001 to about 100 ng per kil ogram of body
wei ght per day. If desired, the effective daily dose
w@bowhes7ect i ve conpound nay be admi ni stered asPCS2009/002125
three, four, five, six or nore sub-doses adm ni stered
separately at appropriate intervals throughout the
Alternadiagly, dettivorsakhds canrbelwkpiesstaitagethé forexamphy theaeotstraads of a
f ormul atj ons of@éﬁolgF resent invention also include

hairpin\ R @ e Xp67Hs e.g., pharmaceutical
egsmég bPiR refltetol?%dlﬁ #{ekadomtem&erﬁ,e%#Atsq%ﬁlbﬁtefs of the present
erinary .uses, he treatnment of |1vestock
lnventhlll vdmﬂestayd)ealsedm)l zssulteab@ hyddoed forifih epdbi mnmhamr:vmcmg
atnent .i s an¥ ani.mal in need, inc

compoihp Rt B breRes denbtare Fmata B hariBreisnlS aegprable
dosage TBITRBduRh a4 88 cABe®Bsb RS} byQﬁEérl c%nvéWoﬂ@l Rbfogheep; and
poultry and pets in general. The EPASl inhibitors may
alotunl desdgonenel efatic ﬁ@rvenogrer:iWatsna(ﬂemphacmhcayl@e@l cofrpositions of
i.nf ectant, t at.ho :
tnis in @GPy ok Soritd & BRI nE AR by nt EREIARHRHEE
effectivd t6 @SINEYd theldesiF RNMPYRPLRWARERG s &irla ;gah@amh pafiefOSsBpdsition, and
conposition can be formul ated simlarl y as certain
mode of admpretEaiionc withew Msow texisre thaepagient. | ot i on, oi nt ment
f t r
kPR o8l AEREEDSHOD B AR g s civis
of the pmaycuddrBP ARl @dliticoedf theneepavinatstitbn @oplpugiatiedoate of
ot herwi se. assocji ated wth ot her_ npl ecul es nmol. ecul e

adminiglatigpt e dineapt adnipisiralion thergryefirrgetion of flisrpasticitiay q@mpound
being éﬂﬁ@%‘&”&% duPRIABR 1% tréa%?lgﬁ’tt Bthet ?ﬁ%@t&%ﬂ&h% d?(ﬁ1 materials used

recta tO ical or other mul ati ons
in combustatlum with tlnenpanptlakleEP AlS b inhitotdrieorplayed/ ﬁnle agb,sscax PW eight,
e subj RNAI constru t.s can
Cond“%ra%?ra %ii@ andl pgor REfica %waéﬂ%@? RRHN bSWﬁéF?éé‘idsa“d like

factors GRINKRvnGATROMBEisaland/ or transfection agents.
Representative United States patents that teach the

P Blbsrcaan emvesdringrieh ciprealdidy defesninelsnd pencrabrithgeffective amount

of the @Qﬁg%ﬁf_l cg%ﬁf)s?’l&kﬂ?equ?r%gu l" &t x%%plé\'?{xec Eh&fs rpc?r \ﬁ%‘%&laggn could

onstruc

start doded &fabié EB A Sil ighibilers o tiie mwemtnmtenhplayddad th@pheh:tnSceutlcal
5,108,921 : 5,354, 844; 5,416, 016; 5, 459, 127; 5,
compos@@q_at 15161514)3\’6:[ ﬂ% thgt 1sgrqzrq‘51312 or@ergg 30}99@ thg dggg_ed ti;gfpeutlc

effect afd g’%ﬁi’uﬁﬁg m‘bréxgé a&%g)fa \%?t% glge?(geglsr?d éf’i}gcgtg’g%o]l_lé:éfeals 804;

an 446rdle sulﬁa,bﬂﬂcYalgm;SS pA&2 FBBA] 16hihBer, @3le irﬁ/eﬁtléh wbbe that

5, 928; ‘-‘7% ﬁ5 , 9,543, 1 556, 948; 580
amounC 3R ifadunhatth kAR R A8 "G Prohis HiFesep eeet.
Such aRbH&IRRCOIPANS o g,@ﬁ%l@hﬂzﬁ@ﬁ& g GRlthotes @Rl ARl @bs@. tGenerally,

esters or salts of such esters, or any other conpound
intravepghiscimtraggyoproventricular, 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
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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adm nistration to an aninmal including a human, is
capabl e of providing (directly or indirectly) the
whr@bagi7zeal | y active netabolite or residue theP€niiS2009/002125

Accordingly, for exanple, the disclosure is also drawn

to RNAI constructs and pharmaceutically acceptabl e
patient S@ietvﬁn%t‘hli fi€atfrieMNAany BiiaHalBe eedd] ielddyngetapealih @asizhilag

of such RNAi constructs, and other bi oequi val ent s.
humanpRad e NeR-EMEAY Mmaseps sptheasasecadatls, syinsandshegns and poultry

Jth nmetals or amines, such as alkali and

andpag%igﬁ%he earth netals or organic am nes. Exanpl es of

%E&HMSlsmﬂlbalﬁrmhy alss bafenadated for rmnt;ﬂﬁﬁhaxmutlcal uses, for

nesi u ?I0|un1 and the |ike s of suitable
examplg OR &S 2y 51R| tanafoolgzﬁqﬂyp op g@ﬁe’f&q@ﬁpﬁgat ogen-contaminated

objectsc&I fF 9% &Cﬁéd@ﬁ;etle I?&Hnﬂﬁ/e WihWehRANREATLRE. A cosmetic composition
di cycl ohexyl am ne, et hyl enedi am ne, N—nethylglucanlne
can be ﬁmilumt@i:mmbrlysteeertzhm phmmn‘pdltmaBemrgposetuoral(c g., lotion, ointment,

" Phar naceuti c Salts,” J of Pharma Sci 66:1-19, 1977).
film, patpf, eﬁ%)s‘gesﬁlal&ff(ﬁﬂ%ﬂnsal ts of said acidic conpounds are
A Aesh BYiROR, 36dh RRNALCSHsBECRCIUhE ATvEh MG Mad also be
sufficient anount of the desired base to produce the
admlxeslatrtcapwlathté coomgetet iop atllerwna nesocifkrsl Witk ethge mgldoylem malgcule
structureé oalrgeneeirsg)tgl%gm?)Xm%f Shas %Iggzggt lgellpsoaslc){nﬁ:f P %r%t rleg rPt?r targeted
molecul@nNoel, rddisl, fopeeil aﬂbt(ﬂexf kiG] atibh{, dor st hﬁup’take distribution
respective salt fornms sonewhat in certalnfph ysi ca
and/or ghsgpdion; ddesybisctRNS comstiurtsyean ke parvadedsig) foanulationsalso

mcludl?é ES{eWaﬁgn %n%éﬁjst(,sarﬁérec ?ﬂ)%lu}{ﬂ”’g Sod Panketibn E%QPseAgt ive

aC|d purposes o resent 1 nvent
MEbsbrﬁaﬁwenUnaed &tlams lpsataetstthmaba(mdﬁe brepmrasah of Such uptake
ncl udes har maceuti cal | acce Ie salt of an
distribuGATgT SRR e UBHk BOREAETS P e O eP el S ery of

RNAI &h@trud’iy ?y)ﬂhidﬁthleNA M6lcddiRs Qh8aié, GuPhire MdPligARH §o,adisd
he amines Preferred acid salts are the

5,108 %ydﬁ,ééhlfﬁé‘* pdéK0,0 He ét40eg 7 ééﬂﬂé?léﬂé@ 154; t5r5£t7e%32aﬁé83 020,
550 RIPRRIRSSS I Spueti 80LE S gmcau ol Y oassapaRlenn

5,356, 63305 gdecbasi g16alg;s,4af 9&8\5@4162@334 tst46|9[35mgar5nz 28805, 527 528;
gani c aC|ds For S

5,534 Qéﬁaﬁ A0 e %Saéleseg@tiﬂléi @n%ﬁ%w% ude, but are not
gﬂl@ﬁél &Qrstr(xal of et 1§vécn?’iﬁﬂ‘?ifgo"@nt:&nggsrs'a99§a? ares rengﬁcally—

um potassium anmoni um nmagnesi um

accepte;bthd spdts] gsess susdits a$ ssghesstars) er angl ogpe corhpounel, wistk,. qpo(lb)
..acid addition salts fornmed with inorganic.acjds,

admm‘%‘f@é‘&ﬁlt% ap gainAl H“%‘“S“% aqemgn ‘ﬁy?aﬁ’%? ® r&""é’é‘?%lgd‘@ﬁtllif g indirectly)

the bloﬁ)%lcqny RBOPReLbEIIRGY ?esndﬂx’ettﬁér@oiac/k&o?d]F’é,ltyhﬁ)r ek K8 plel Gk
ts"fornmed with organic acids such for exanpl e,

dlsclosarcces plso dcivd) took Il comstiiudts anérphamm«;eamadﬂy asoeptabie ealts of the
uconi ¢ acid, citp c

. acid, nal ei g
siRNAG R Fe B SRE S BN B R bt
bioequidledlts. pal m tic acid,

Pharmaceutically-acceptable base addition salts are formed with metals or amines,
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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al ginic acid, polyglutamc acid, naphthal enesul fonic
aci d, nethanesul fonic acid, ptoluenesul fonic acid,
woapbtibarbene di sul foni c aci d, pol ygal act ur oni cP@riug2009/002125
and the like, and (d) salts formed from el enenta
ani ons such as chlorine, bromne, and iodine An
Berge amﬁn‘m}ahnacmﬂmmalts ou. sfaPurpasks 68t -RNAIO7EN MBlie best addition

th a delivery such as a |lipos
salts 0@9& @H%M ic gprPepd S&ﬁ%meyareai’v&anﬁa@tl%thsé@éafﬁbfpen with a sufficient
amoun@&‘[cthp H@snrteg Ib?s&&‘)rﬁr HlﬂseQHp { fBAL éonvteﬁﬁorpa‘? %ﬂﬁéxi I A& acid
formul ate or topical mnistration I'n certain
form rrmmbe aiegnaaltamd iyhensadojne cthie saltdban mﬁmmksnchami delativg thedree acid

u5|n oI nmeric,yehicl es The vehlc e
inthe gy taR BBl ThERECaRRHOBTRA e mabet frracs el dyrrs
somewﬁ&t'lg %elltzﬂn ‘f)ﬁ%l@él'})r@ﬁ@@éjs' SRR S sol BRIty BYolrls¥IVERR! But otherwise the
system ¢ adm ni stiation is dcsnabl’e, the nanoparticles
salts arpraguiMaleet ta tlsctlzmspmrtve ifise abidUfor pOpases o therpreseBOINYARtia) As
nm 50 n 60 ..n nm 8 100
used heigb S nﬁ)ha%ac%cg] adg}tbogtsg r}ﬁ:ﬂgﬁ]egﬂgpg%qclqutb &ﬂy &c&ep?ablgqsalt of
an acid6RAGF BEOS Sthk REMPBRERALT the @SﬁpHﬁMoﬁlﬁdﬁh@nﬁlbﬂt@oﬁ hEfesé $nclude
about 10-1 20 nm 10-1 00 nm_ 50-1 20 nm 50-1 00 nm
organic|@-1nQr gamic asol splis ahthegimingso Bfef@mecmﬁlqi peligiaanihediydraghlondes,
A a
acetateg,;scf %’ ﬁﬂgﬂéﬁr?{g p&’ H?l?at th?rnrbstg dt%l% ﬁ?‘g%{cﬁﬁt?"sa“y acceptable
salts ar@l mﬂp@bmab ehaxe ’pillicd & theyed adaxtindabadpallty BEaSarié@rof inorganic
exanple, the linearized cycl odextrin copolyners as
and orgapicdcidsed in U.S. Patent 6,509,323 and U.S. Patent
cyc%og x%%?%ﬁggég?ﬁ%%?ﬁﬁé$gm§gg§ég %%%ﬁlnwli%fmtmEHOt
limitedRat(e@hsal®gpiniahiith atRuls|sucaby mdlu‘m,Spot&S@ﬁM, @OATGH®N, magnesium,

et S RaS oy SRR LRSI L TP ot o

with in6XARR!Ridsh@Y Ie;aﬂnalefﬂsyaﬁdchml de7® Hy @8 rdhie ubid, SH R Aid,
i mdazol e-contai nin In certain enbodlnents t he

phosphayie peiidcnigied aryd an@tmgmev@}) sdtuformed wnfblmgarm]a%mcwé,sfor

u . tLh . . S, . 6
exomy SO RSG50 IR0 BA it Sy A O S PAs OR.
gluconi¥aicid, aifc 28A4mANE 368 dascodiCaid, defzdorhed) tﬁﬁ?ﬂﬂt: Scid{ pgmitic acid,

del i very system or vehi cl e may further |nclude one or

alginic ggidepoRyaiutdnaic acids nardhal engswidorie apdnapthanesplipnig agidope,
toluene@ulm& tﬁ:lgr Cafdﬂﬂ’ialﬁ%%&h &eac'ich y%fa@ﬁf?orﬁ@gahsﬁl{%hgilk@; and (d)

m croparti nDdI I er an anionic
salts foonﬂtpfm&mleméﬁhtel aroaohsf sueh asralylobse, dromganahd ibdinet ar get s

to certain tissue s) or cell as de cr.i.be
BY) GRMPHE CHBH’OF‘“ P CREPripE a8 %R&é‘?‘%‘?f“%‘r@‘x@ gﬁ’ili_“éj-‘/
systemnﬁjcﬁ%bllaq?b of&the SysHm |a$1d @tlgwqgumg%tﬂcgeptéme ‘é%lb@hﬂ In
odlnents t he EPASI inhibitors or phar maceuti ca

certain @mlvpdsmwfe tlas Qdmcédfomarﬂorbwlds@ twitepiedl adiniimstoaieonor
t bi.nd t

TR Pt SBPET R i uo el BBFGLM LB R by
vehicleb aThé bbBhiene \eRRIUEShY &’61’11951 nférop e ROl 6 dramdi@rsgBfect nucleic
acids. ?nele!rtsam embodiments, particularly where systemic administration is desirable, the
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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and in sone instances, enhanci ng uptake of the RNA
construct by the cell. Merely to illustrate, exanples
w@boobitgEnds suitable for use in targeting the PCT/US2009/002125
supr anol ecul ar conpl exes and |i posones of the present
invention to specific cell types are listed in the
the nanbabitiel eeingtisesT eyall @leX trirSuintpatticaldriegdiodsndnts, theamapepaticle

delivery to a variety of cell types.In certain.
compné%&foﬁeﬁ%,comwrr@m T DA f@@%ﬁﬁﬂﬁfﬁ%@éw Gogplymers as
descritfe@ TP 053 1PaR$ 6}56?!399fan@ s hean %ﬁ)@li@étﬁﬂ MblRaRRENS,

nmore targeting [1gands conprising gal actose or
2002/0t § Ey2Sfamdrcyolodékgaibasgd ol pmefsas desceibeghirol). S Hjptent & pplication

o LB S i R, SRR b g
embodth@R8) the/ ¢\ 2RRektrf is aWphied, Kér Kamph, BoviRg & FusdiRwRlidddahd group,

transferrin receptor is overexpressed during hypoxic
such agiondizol@eent{iTagdtPhi [reeertin embodimieots, th@m@nl‘elczapaf)s are delivered

... 24142-6 999: laok,.,and .Ponka,.J Bial,
using 190 ko5 gy 10T aRRER il e P .609 and
7,166, 3Rr2dul 8t PeitrAisicetisn PublRaeeh No., aRBR00Y006303af éf tértnid
desirable targeting I|i %and for treating disorders of

embodimentiitlmdgliventsystent picvdhigle mraérfﬂll’[hf‘éa‘ﬁfé'éf?‘? o pergmyedifiers or

-4 I "
i R0 5URLRE SFRLARLORR LA OB AR By o
micropagicid. Optheyaopifiet iap be aaapiodic (oAGERR)t. iBheandifigpmay behiligand

that is expressed on the surface of hepatqcytes.. ASGP
that tarspﬁ%&%ca?%gmeséphgelwyvﬁsi’ & ﬁﬁmbe%b&pa@&y@@ﬁe@aw bea
polyeufgin%daé;ggg@ x#@@Lﬁi%te%m&%xs&aie[%@)sGsﬂib@ nffiddund ty of

or the ASGPR is dependent on type (Gal vs.
Ga lchida enrhodimeenty, thet ERAST exnlitors or phiarawt@nicalr gontpositions thereof

bi ant ennary " nopnant.ennar nd, arrangene of, .
can be RO PE T ar T BRTe RBBa: SRtV T DB NY P ks fagy proteins
or matfiX8n fRGRR el BITBerélsy RAclli@ftingl s@%ﬁéstr@t?dh &1 the cémpleR b @arget cells,

~termnal Gal or Gal'NAc. O her Enbodi ments Renal Cancer
and in pemainstaares, ephearingmtakrotihe RNAI aerstrugonnibs celdr Mesgly to
. : . |
s, S ER0E Lang 20 1S PURVY e By PRI s an
liposoth&eofthSpreg@nihwentibe spspeei fichiet e yps wrellistgd inde Mgble below.
approved for RCC in recent years, responses are nostly
partial and of limted duration (Costa and Drabkin,

Table %ﬂh&gi@%n&%% Eajégééé@éjéuv%#ﬁﬁ-alva%etﬁéweh t%/ﬁfsr e, we

pr opose new t peutic ‘agent for the treatnent of

Ligandl cancer. | nhi biRdceptosf EPASI by nopCellitgpd y

nr-onsi—d

del-vered-short—intrerfering RNAs—{siRNAS)—provi-des—an
folff¢ i caci ous t her apy 'plgle TEeSAT cancer . Therifishaksarsigpmas, bone
of EPASI al one andfor in conbination witHarsw dgeeells

or
f f i C agents:: ' the t
w&nﬂégﬁmé&ﬁ%ﬁ% ~1Q/P%rr§m{?e% the 1T A (ARSI Lck s

ni sm acti on renal cancer with an

pyitoxgl jpatspltits uper i ICBAf ety profile to cGDdentymphocytes

thaor anm: ~c Caviant v7 Lt Ay At ~f Anc ~f DO

ULICTT A CS. OCVC!IL y I \'A v IJC' L,CII.L Ul cCAasS Ul r‘\fblc |8c vascu
RBIPOINY  car ci nofd®L and a maj ority ar@vgr:]]ell); Cjt]:’ scular
enaotneil

&

insulin insulin receptor

transferrin transferrin receptor endothelial cells

transferrin megalin Kidney proximal tubule
cells

galactose asialoglycoprotein receptor | liver hepatocytes
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function and ot her no

- Li ndau (VHL)
n- VHL pat hways

wo e@diizgy6d o RCC share aberrant activation of tP€T/US2009/002125

hypoxi c response,
endot hel i al

such as upregul ation

of wvascul ar

growth factor (VEGF) and consequent

Lipgedngi ogenesis. T

of __a r‘nrml ex_ t hat

wgewﬂhogene pr oduct

recogni zes the _a Qllhl

POk types part

it of the

siglylglpeyeipx pt| on fact

HEs Byp‘s%ina i nduced facft‘-‘élrvaf@filleﬂmbﬂeﬁ] cells

Fgets 1t for pot
M%%gradati on. There

/E% &E{/;l_ll mati o and

1o L-deficient ¢

Eophils I]eukocytes

ancer  cells

VEﬁEe incr eased | ev

=FEk D,f2 HI F, making th

etongo eplithelial cells

POPRILyTs I ndeed, 1t

T Ilul

ﬁgglrtﬁ%eé’ﬁo hown t hat

adt 11
Feeadueces—€er

WIS abgel’

EE&PASI (one of thre

retrovi rall\/ nedi_a

PEGYTREepth-a Protelns

ed dpll\/prv of _shR

epitheRal cells

S tarnpfl na

V(E‘Ph@ll is sufficie

neaby antegippr ess t he gr

ow[shulgxf endothelial cells

% - Ul:‘l ect I ve tunp
ol ogy 1(3): 439-

33 9688 The actio

&%Fﬂ%%%nd\?@n@al cells

PHE Apel /OD3dau ( VHL

albyliFEGrHUPPr €SSOr ge
Ki ¢ gene regul ation,

neaspulederciothiedial cells,
| sctivefed phogles|

inmplicated in hypo
i lLndividuals with VH. disease-are

- and-di-seasedcells
osisepfitihosed to renaPPeyHEFIN ¢l ear cel | r @nigfhelial cells and

carci none, phaeocht gpGytasR, haemangi optreeatbmusclsicells in
the central nervous system angi omas of athqos@t:n'ohaplaques

RGBESEREIG (Pugh apt RAERT o, Semn. 4 éﬁé RRG cels

2003, 13:83-89, 2003). The VHL gene pr od{fSgular smooth muscle
partici pates in ubjquitin-mediated prot e‘Eﬂl;?sn s by

HACEPNG0AR &t 1X6COUTII ON COMPONENT oF (8B4 + lymphocytes

E3-ubiquitin ligase conplex involved init

degr adat i on of hypoxi a- i nduci bl e fact or al pha subuni ts

St ety s, e i A iy &b et

1a£1§§cezf§92§ COE@BB‘}’OHS thereof
can be ARRoiMedBithc@ld &, mdfbikdrg“etﬁlgil(ﬂgﬂmﬁeX@ﬁpflghggalﬁdtokablg@énsfdirﬁn
al pha_ subunits for destruction

(Maxwel | et al., Nature
Megalingosupfage pepsptoy ogmple offhirding tapyipite b Q6TeasPrIred it Jeryteel]

renal céaiz%rr %Illsqggf{@@t) %ch‘hgé A 9ERAE PR tc??;r lgllf)gge thO%}f éﬁ?ﬁs‘% Sé)sbeen

uent “recogni ti’on by
shown rlﬁcmgmfémome@fptca 1h®mé)qgenssd dmy@mypmnemiﬂmorﬂ(gﬁmchlm stal.,J

sl clig RS Qo Thhd BSudty LA ZER R85

cell RO@alg@Hltghlbilylﬂerg,WJzt& EhsPtrih ngce%%}’l%klﬁ%g%laﬁkfemn a desirable targeting
hydr oxyl ases in vitro (Hirsila et al., J. Biol.

ligand bhmtn@tbsgldeI@ASie Nidhdybirt paticiler, rétehainceanEesmmadigands that

comprigfRiiye e B RES. et RS Ty AaPT ena BRGEr “ePe
asnalog,éyﬁ@pl’ggeﬁlf ?fé&}&oanﬂS@PﬂPtsrbe@t%e 12elin thabfs dxpreseeidy@BisGrface 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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nouse (Hogenesch et al., J. Biol. Chem 272:8581
-8593, 1997). Conparison of normal human tissues and
W@ aneae¥es eveal s that EPAS 1 protein is not deperusim®002125

in normal tissue, but is easily visualized in
mal i gnant tissues (Talks et al., Am J . Pathol.

Other Emibédimené&?1, 2000). The requirenment for expression of

PASI in devel opnent is denonstrated by the

Renal SRRER Tl i ti es observed in EPASI gene deficient nouse
GENLY Ot capth&Ral( F ! Hb%t gdrﬁ&HHtﬁ')moPltldﬁ%I @a‘fxla&] QS about 3
honmeost asi s and | ack protectlon agal nst “heart

in 10,00Qipkole. Ebsegrwdlg(iiﬁtidmcetresajlts in @eme S [0 .new cases in the U.S.

| ﬁ 3320 3324, 1998).. EPASI gﬁ rgzigon and H F

yearly. Pgspitetuse nglyfrugbqing eRpray ‘;%F S8 TR EtratEPPyes are

mostlyGRttidlhad oPEYHRA dGRB6RTEHRE hAN DG, B o TRANIRS; !ZU21140415
oxygen levels do not affect H FI -beta pfrotein |evels

2007). thereawye pehmesea ofwithaapduthagentfonihedreasnena ok satial cancer.

on exposure of eIIs to.h ia,.Arkimaril.
Inhibitlge O EPAS Y o KGR Sl el e i RN ST Provides an
efficac(ovd fitieip o€ réfae banter. ITheGhhibitiddWESEAS L dbnd 494/68f combination
2003). EPASI nRNA and protein is expressed at |ow

with lomedase shemotheepgeticagontsreswislin  thasapeuie @ne@hmeaamf agigrofer renal

cancer 'r@%o%;{ Agl%g{p\é%ééirk 1?(9‘ sQYet;e é{%}(ﬁg{o aﬁoeng'gﬁo %@%Z 60- 2 268,

esener
&98:)ty fiNegpehyenost easeNGURCO| e Elaat-ell circinomas, and a majority are

hypoxi a-i nduci bl e factor 1 beta het er odi rer
driven By Gb"’eé‘-'ﬂ“b%“ﬁtfé he ¥on Repnelrpinday (VEdpgsee ¥Hdnkent of Whetian and other

non- Vlg% E)taié}iﬁowéﬁnfgq() REESRYL 'af)érptht SEAHE0AS the hg@?ﬁg%s?bonse such

und I'n the cis-regulatory regions
as upregylatrn af vagulaatedbtiydiné grovEhdaeor MEGF Rmdaoniaukent Acad.

neoangggspesiin i V%z%}ég&(@e@?\%&pm %5335%3 ringigtognizes the o
subunifGtBE AGAIRDLHLR ARG HyBExihNANGRS f&@(';‘xe(Pﬁiﬁpﬁl‘ﬁ)et%Yéyf's it Won

return to nornoxic conditions, EPAS lproteinis
polyubrgmtiditipn ded pedeato W degemdatioet Tabre,forBJ BHd.-&Lick6 0arR266!ls have

. 1998 m t pgens: acti v ted rot in kina

inereasp ks A LR REARF b EbAG Pt By Ber Gt ki s gilular HIF

levels. qﬁd@eddmtllas BRGCIHWaI thit lﬁﬁlghﬁinrbﬁﬁmle@e B e RethhyY HIF o
phosphoryl ates MAPK prevents EPAS rans-activation

proteingli viargtrbyipd k- me(l@tﬂdrmva@%f shRdidysaargedOPEPAS], isoniceent to

suppreql e B PE YR TR e GES g s B R P o 100

439-446PASY3). it does not directly phosphorylate the protein
&éﬁnrad et al., Conp. Biochem Physiol. B. Biochem
ac@pppf theygn tspp@mnd@o@ﬁHL) @oor supRsessar genepro@icslis

e PR p O IEAQ oAl it hormdl B en B e SRSl it

VHL dispaseiaié predisposridttoierof cydg ciae célarenblycadtinkinagsRsochromocytoma,
abol i shes the hypoxi a-i nduced expressi on of EPASI nmRNA
haemangiotpstamay einide SEFR SEPOUR BYRCTR cngiomasaf sheetigp, islepgsl! tumors

of the p!mcx%@scg Rha en(q\&&]lnpp@kc sa@'tﬁ%ors?(ﬁu&l‘?'anlR%%hffg,oﬂ%)zn. Cancer. Biol.

2003, 13:83-89, 2003). The VHL gene product participates in ubiquitin-mediated proteolysis
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.,
- 58 -



10

15

20

25

30

The mai nt enance of oxygen honeostasis, in addition to
bei ng required in physiol ogi cal devel opnent, is also

WO e@uilexe4 i n tunor growth. Tunor cells experi ePCEUS2009/002125
hypoxi a because bl ood circul ates poorly through the
aberrant bl ood vessel that tunors establish. Al though

NaturelB9POXIl 27551999%1 Thit & mrapeset t6 8tdus thrbgyhgdioxylattorast the oxygen-
result of genetic and adaptive changes that allow t hem
dependept qopaiy af gﬁAél PP SRPEIHY FecospEing bYche Vllcgpene product, as

recognﬁl%ﬂ%tfﬁth'o%ld u%ﬁy&hf&%\%ﬁ ddr dgllﬁ?imeé SRS 159{]1)&‘ ?gch the VHL

angi ogeni c name vascu ar en ot
proteingeagnizet BdF bx (NIYEGEH) et NEGk s 3891@@3{ 28691 B9eriRA S asstinfact

o B DS S ks AR b,

2003)2002 Maxwel | et al., Curr. Opin. Genet. Dev.
11:293-299, 2001). Hemangi obl ast onas, the nost
frequent manifestation of VHL gene nutations, exhibit

VEGF nRNA in their associ ated
EPASP%?%%QP”ii‘*Q“d &EGF nRNA over expression is highly

EPAE! ARMA W prim&i19\eapREsc@XR eSSy PakcOlfariER Rl HRMbs, such as

This finding suggests a relationship between |oss of
lung, hearhend loverofndtin éhexAHrace@éaw@d el thetiahestls iop thegmatiryonic and adult

tiVv & P t PAS!
mouse gﬁ N %Ch § aPV{EéO dep %’Hd%ﬁ%@%/ga{sgu arb%p 'ogi) %B%%Ogm&:g ogpal
human aﬂssueséﬁd cahceRathalls thlﬁBP/XSi %%telhgg&)t derwabl]dJlmiﬁfonnal tlssue but
suppressive activity of th VHLA? ne_product
-

can
is easily yispplizgddm My SpaE tl&&qqs\ﬁzelk@ﬁt ot 4 E- Pa%gétw&éﬁéé‘?ﬂnmoo) The
requ1remémiﬂ)r e?ﬁ%&m&rﬁa F]'EIBR u{:&(—lzxjeﬁsoﬂn%n\t'ﬁs (fé'mow_gratg@ B? t}wé?)‘iilu%ahtles

mut ants 1 ose t he abi to target
observerbindiR A$ hganedicticedt nhes!;er «tmlbnyom wlsulg geltdenige dillsaltptldmwﬁ

regul ati on of. Hi d.VHL tunor su e nctio
catechd|F e RO RGNS o1 HREA PROFIGRAEe e rbp opgpred (Hian et l.
Genes Ded35-3%%6.332Q0R)98)1 n contrast to human renal cel

carci noma, the product of the tuberous sclerosis

ddipl lesecpzese“rﬁg end HIgdriasgrsipnat activity Resrpre¢isaly vagulagedhiey cetlular

[ h ' f d I
oxygel{(%néen§¥a%éi1.Wh e:'ﬁlg r%r et es 10 rcgé/%ﬁlg%/ %é{;?a ot Qﬁlﬁgy)l-ﬁ% Goepa':\;?r%tem

levels, @l dband ek bﬂ@e'EﬁB}ﬂTaZSuf)umtsI iis oiareed)y Bickeasédbpdn epbéas obtells to
EPASI protein and up re%ulatlon of VEGF, and were
hypoxip RjHnarily due in grhibestiqnefihealphp subueyeeteingSafran and Kaelin, J.

Clin. 18352 1P7 78385, 8093)EpAS | HRNRAUEANE!i O ¥Rl EoERAB levels in

activity and ‘angiogenesi s een denonstrate
tissue dmlytu&xcpaﬂs | o ptageih eapres$ionvishaurkkdlly iadided iby;expmylué @t 186 oxygen, a

hypoxipags (ETEVENS: éfl\f?@&sﬁ&gﬁfé@' qu?ﬁﬁ ¢ bt o e factor 2

alpha/hYB64iSin RRANE kR rERAS) hiRfRihBERBtehEhinds to\'(ﬁgﬁ%/mre%ﬁgnse

protein levels increase significantly (Xia e
dmnmmawueh0®ﬁmn&ﬂ@QﬁﬁﬂG@O&ﬁG@&}ﬂﬂ&%@hSEE%GBTﬁhézmdh$6nmédnﬂw

iR AT R PR UE SR S Tk LSELEE S AR, Sty
94:427YHGF8, 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,
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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expression (Xia et al., Cancer 9 1:1429-1436, 2001).
Simlarly, a dose-dependent increase in VEGF nRNA is
wobaenyds when human unbilical vein cells are PCT/US2009/002125
transduced with a virus encodi ng EPASI (Maenura et
al., J. Biol. Chem 274:31565-31570, 1999). Expression
inhibit@fdo@s Aot @tesht EPASI phbaphdrﬂ@ﬁs;q ahiiy; auhslachd MatHIO patﬁmirasgulates
|nh|§ztsthe|nduct|on of NAdurlng hyp

the actyity gif §§ A att dog} ?%é‘ffegw%%%%yﬂ%f theppgaietn (Coppad et al., Comp.

t V a je
Bzochemj}}zéinbl gl%gy%qﬁeijhbl @‘;ol ﬁﬁ: Eg@%@gg%éﬂgg@)@ﬂ-ﬁl'&] Biol. Chem.

274:33G00-38T 3, il BW)bEhmémfaHME lenﬂse\pathwaansjal‘sfﬂﬁipleoa}tﬂdeissrég;ﬂation of

is alsq o rve na cel e EPAS
EPAS | 3 ShseTicaRabity: b ESRaaTY tlasen o obearbs UM et
expres§i6h bf EPASS rﬂKNAhﬁ haRas Rlendc¥§ROAL cBINC@AiE aEPAR! J. Respir.

(Xia et al., Cancer 9 1:1429-1436, 2001). Significant

Cell Mph@idadw27-h34EPA8E). and VEGE nRNA i n renal cel |

nona tissue sa CO ormal ti ue,
5GP R R 2155 P b e Re By s T
physiologi@l ¥&@Idphdnh&s aIBEREa0E s funtfr gRGKEh( Xumoetel®l experience hypoxia

Cancer 9 1:1429- 1436, 2001). Taken together, these
because blogH sirculetes meer wihwowghathe abewvant Slpogpasiel Hishfusnas establish.

Althouglgﬂﬁ%(% }/sqo;nld@&tlrﬁgpge\ﬁs he @Fﬂ/ \;eha%ta rteaflfggftoéeggtéé %ﬁ Magtlve

of SéVera

changek Vipeallow tiosm cethsive ima pgpdxic ehdronmdne SBnesdudhl hésptativah is an
ot hers not rep grt ed here show that EPAS| is an
increasg i 1€ SERestigR gl fhefaaglorg@ﬁagr@&fﬁcfé?tor MHRECGIFHYST erdoffilial growth

f 3 il thVELREkd LR Il 1
acmr(dﬁtf(ﬁ t%t ﬁng a???égl %gtseet L@e{é&cer s% Nag 28 norma
cells, ingaporst tERARIXi4 (Haﬁisefmteﬂe\r éhzabertz 3844, 2002owth%wveﬂ@t al., Curr.

nhi Lon of EPASI to treat renal cel
Opin. % qaﬁhipg?ﬁégéﬁﬁﬁlh enbodi ments, the delivery
RGN &ﬂ%to?gﬂDﬁe(rﬁ(Sﬁ f@ﬁeﬂ%ﬁﬁﬁaﬁ@n 8f $HIL! @k enutations, exhibit
vehi cle for renal ecific delivery of inhibitor

overexpigedien ef YEGK mBOWY mtt gir pesosiated E¢ltsni he ¥dHomEgiA
overext){%:\sli?!)n% f$h né]{lﬁ gla%g éf}’h"élgg & E%ﬂ?é{sf’o%to%‘ EB A %%'Ameﬁﬁs finding

oun art si

suggestiel rela@ibystjy Bétarren Td3e of funstio ofMheNAHL gkse, and trag&iiptional
cycl odextri n-containi ng poI ycation that, when m xed

activatig s U EGF |8?P§rﬁoé$‘l’h’gt Favgh R Arisactiyty i Vi FoiRendent vascular
growth (Pfafrﬁgggteal . UNBamb Y3250 podgymer and si RNA

ssen’é e i'nto nanoparti ¢l es smal l er than 100 nm
iThedumoetupprdskiat attwityyofphovélt ge¢neeradikiNéarf boovantiddadsethe

. deaqr tion in serum The si RNA delivery.sy m has
sctivat G T BSH GREEED TP o7 PHURTLC Yoy U BuBRE product
mutantb sk AeH zﬂﬂht‘ym) %}gﬁr}ﬂllisfof GH)l%G?til]olﬂedlhlfé@ RicSIRl ¥R M gh&tiRg that

target cel argeting l'igand binds to nenbrane

down rczetdetmlmszEnaltdh\éHbeulmosampa@eorafmdcttmwearﬁemunmfwdlnkmh gKondO et

o, ol SR o PAODAE St GARrER st e RO p B st of
the tuba@an tcléosik REMipIKEN{T IR ) GAe pﬁ)dacts faathdr taRl @Bl @neds the primary
target tglerotdlegteregarll c%ll carcinoma (Liu et al., Cancer Res. 63:2675-2680, 2003). Rat RCC
cells lacking Tsc-2 function exhibit stabilization of EPAS1 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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pepti de anal og, such as for exanple, a peptidom netic,

and a nucleic acid. A nucleic acid renal therapeutic
wag@nti2h4 t he i nvention can be an anti sense RNECT/@B2009/002125

RNAi construct (e.g., an siRNA), or a ribozyne. A

nucl eic acid renal therapeutic agent may al so be a

kidney gelletybieen pRYveCloRsEvdIS bt EBAST, Bi& uboh u&mmipdl@ ofmvector encoding
ession construct that delivers a gene, t

ex
EPAS léseg)rtégsgﬂéﬁllﬁ nVEGRanRN Al and profeinlgyels ineerasp é&gmftcaa@é fKiagt al.,
Cance;Id‘ﬂel @9‘315@@ 26)(511 %eﬁ) %PAS;‘:le\I/; ﬁfx bYtgd a‘QEG?Se&RPeS%SH @Jas
I'sease or con .g., cause unwa
31gn1ﬁqantbj/ déaeatd Ghu@derﬁ@islrﬁhn@@ﬂh@dﬂlrﬂﬂﬁztwmﬁm$] actsvityfand VEGF
i.nventi ons % be useful or effective gag%gﬁt an

express[ughgpa&f e Lwcer 6 - 1436n 209 e Pupilanly: 268 ?r}hn@c}éaase mn
VEGF Bﬂ&NA?@@ﬁse%ﬂq’ﬂfen(ﬁ%ngm un‘?t%lﬁ@eﬂ Vel dellk _%Fkatlrarﬁ@{léed with a virus

carci nona, papillary renal cell carcinom, chronophobe
encodmgeﬁﬁASd: €Maemaracitbyh, Biahn Chemc ey B bird) 3 1 540Ut N dirglression of a

hronlc renal .fail ur.e, rul ar nephgjti
mutated RS o R A ey Vg o Ra RedbisRERY ¥ EOIT mRNA
during R xrremaefmdh@gadhapﬁmelsgdgg@gﬂs @at EPASINY 80 irhSetHRFeglRitor of VEGF
effective agai nst one or nore renal diseases or

expresse@hdylasrours et sluch Baxd. @hw$é7éé§éﬁﬁﬁé§7%é989h In certain
nb(?r(rjella ]ybse’rt\é,ged rlg pﬁ%ctlvqe ;agﬁ g}lgdﬂg 0r¥ 2 gst%to%ﬁ v\%c? {}ﬁ

malignénticeN@hndhi S8&s € PAIS 1 AN Bk tréily d'El‘EQteglaﬁ @emyelb €ar@inoma (RCC) cell
specific to renal cells. Alternative ene is

ly, the
lines inﬁg@ abscpehef a wgsearionpedipe RBA S (f&ha glsalf 61¥fn@(s(a9r+p 9- 1&*3§e%%01)
Slgmﬁ(‘ﬂn‘ ch?éa'gég ATEPAS 1 GNeV Ebﬁ\ﬁqi{N finERAl ﬁICQIQ)H{OrI]l’IE{ t‘?ﬁgé ts%néples,

S as conpared to other ce S and tissues,
compaleﬂ[mi asisha misﬁmdéltggeﬁahat\abhqnm attineetti og @ & PiAsS lahhyebechviorved in

the angiGROFYY BHRGE (oAl eliots LiraP o Redfom o nor ma

KiaRBeYgether, tﬁé&@@ﬁ'd?es dERORtrdtS (Y SleOstdll BPad 11 ddnf@nad lesswe
cell carcinoma. That is, EPASI may be overexpresse

tumor bebpawior,gef [that aargctmgﬁae EBF pethriaytmabeid ﬁh@trefamenwftsyverﬁl dlfferent
types ogfzancgrgg t Iré"g? @fqtg%s%%gu(d,\léﬁ%gf%’ﬁ@ﬁtrg Incr)]t rep uljte trerg thgr“‘? ﬁlsa?EPASI is

an excdlRer RRRYfdrGedd emtcet. aTHE tdgo SHRASI deﬁ@’)beb eleﬁauﬁl uﬁlly@e(ﬂellvered
acid a§1nt that specifically reduces or inhi

using renah pelb-Erapingrpaptisies that thpfcediyehsi BN fagainst EE/r\é 1 é(g giggased renal
tissue ig %P%e? E?\&mltﬁp&% %?@1%?515@1)1819P'A§ t@ﬂeﬁl}lé‘lal %Ql'i‘ écrurcHl%t'na( EIn QFrtam

constru or a ribozyne. Another aspect
embodinhentd, mheaddlivery tpclowl gy R OBDHIAS rhay b¢ nedtasnguaatdatvelantke for

having a renal  di sease .or conditiqn. The
renal-spigtfes 391 GCBpRIPLBENUE APk srPed bsrei sﬁgﬂlﬂgﬂ o'phrelosy
mvolve@zﬁié &lof t\/HB@EﬁHﬁ%hféﬁH}g’ p&fy]‘n%%t th¥EfoRfEOfouBlaton for its two-part

) p ar maceufi cal conp03|t|on of the invention. System
siRNAaldhvery systani ©he Gesth chyoparsint sweldnear,zyekedixtog-qootamsg pblycation

that, wlden 1mxedyv1th smznl m%eri"ermg,Wﬂp{)mds to the anionic "backbone" of the siRNA.
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
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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I.v. or i.p. injection, transdermal delivery,
pul nronary delivery, or oral uptake. In certain
was@ear¥e4 t he i nvention provides nethods for tPERUSIIGY/B02125
patient suffering froma cancer, conprising: (a)
identifying in the patient a tunor having a plurality
of renalnbefapedld slehndf thx piveasoEBADe 4 halkxplesk, EBASidadr a
..a level above a predeterni ned threshold);. and (b) o
peptidezaiog: $4cbas Agy @3mme asphdomimeic, anha BptlFigagid. oA nucleic acid
renal (AL B0 oBUEOENG,Afoniob PAPEL MPniERA R, HERRRE, ¥iruct (e, an
siRNApat aebzyane.uAoruchaw acid renaptheraeutiy ageint amycadso ed gee therapy
havi ng ene agnplification of EPAS 1. Cene :
construgt Syoh 1 Ta0 PGy B Fei0BPRRINCh ! JEliER § egie tpdg sxpressed in
renal céIRcl udi ng, for exanple, fluorescent in situ
hybri di zation (FI SH) or representational
@\ iegalnthelapenticcageni efrtbapreagntamadnyisn ss ¢HRONKE agdinstaeenaidisease

nmbodi ments,,.the inventi rovide ods for .
or condigR rgan syt Gt NGB Rr rels r et ag aa@ empetigys of
the invéftiofk BRR-HealskfuRB e Byctive A MihSita@k irdith] AReERAPIcondition, including,
i nhibitor(s) as part of a delivery vehicle as
but not dieitad; thagnletaaear (e.gn clrahes!! wanlowllmarisoma, papi legatarahgell
. t | d profi|i. ti (e s ~
carcinofE!, PR pPROU R R cat R ER TR R, ol LR ARG Bronic
renal fatlutd) ghmperoar hapteitdHliabétad nephroputiyeaseihediked Aasordingly, a
desi rabl e candi dates for the present nethod.
pharmaggipcaheqrapesiag ofdhe inysntien, canebedtesting aganitigng g moxe renal

di VBF L&tdvids. alch a5 fieR r&ieé,%% thads. For exanple, Hui et
ISP 2U.é.56,6la§,43g) |sgiosegﬂits and net hods for
din agrrenis Embodmtcats, omenal thevdfleutibagentreargdie a gkone thakmnjysegulated in

ene o BR3P 3 e o iDLt o B o rna
cells. AledrBatvend tgednielidhod £aahisspebifitdent, Qudlh 8¢ for@uARPle, a gene with
bet ween cells that are honpbzygous and those that are

similar jge{araydgngd a5 fmessionvin|rena) gellsds eompardd fototleer gl eand tissues, and
the expgggsgig)ﬁ RS gé‘&/l? 00%{13‘6%%? ]s aﬁge}edt 15%&@5% lrfrsecgfh aofa%ﬁgg with a renal
PAGNGST ng Si ngl e ‘Mud eotide pol yhor phi sis In

diseasetdieomttiog aneompired td epal &l ifildnda aotha gidregl ¢or exdieple, EPASI
_ presence of the SNP can_result in the production of a
is dysrqguipted i reppd cell sangomay nbhat sn &P ASH haxbaesreyesed in renal cell

carcino?ﬂ‘é%‘lg %lll%cm?ﬁrgl%%ﬂyﬁyg% the v_§N¥ﬁp &-qdqudzid&\)'}@ﬂ)' ;S:I‘Bfgilﬂ%.ut 1S

regi ons. NP occurs In a regulatory region, It
expresseyit arifdeectabéxlervels sn oornadl réraé callsl Arotabiherapkotic egeanpirgsting

ernsi S, BLSBETES et BTSSR TSRS sy,

and sudAr8RNMic A&HAchtBY bk AR hHE®ns@mofecHicaGNR]A I CoR@Fdct (e.g., an
identifying rn the patient a tunor having a defici ent

siRNA gansgteuat), @f a Wbfzyn®he i nvention contenpl ates a variety

f renal therapeutic agents, including, but not :
nr(r)]{hteé 851}6_8{1 of;tﬁ,g!n}veﬁ,ﬁf)légmvgféa &%ﬁ%(gqlgrégﬁtwgsa % ]eBtel&vi“&a renal
diseasedn@bAYEol.| ThE HEHY deapialldlRBFEEECS Stenfititly@ideniAGieding to the
~ agents (such as for exanple, RNA constructs including
patient g tirnppess aalty efégcsive amount of a pharmaceutical composition of the invention.
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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anti sense nol ecul es, enzymatic nucleic acids, or other
gene therapy constructs), vaccines, or nedications
wa@owaed7ky avail abl e or under devel opnent (e. gPCT/UR2009/002125
clinical trials). Such renal therapeutic agents may be
del i vered according to the nethods described by Davis

that exgressFEP A § Ur20pfesOBB 243t Alleviel atioXeMRirbddiéAlnddNhidsRold); and (b)
_ disclosure now being generally describe will be nore
administereg lothe Ratisns1a5GRPIPTIAISE & suhiEd nuslefRsid Brecsneig AST- A

, i G i ncl el I f .
oSSR, A PR 5L ARV TR B Y1835, g
of cancpr esdBhavitigaigiens amp)ifiaattbrasfeE RS 1.1 Gtenateplifiatibnsinty bhdetected

_ di scl osure. EXAMPLE 1. Regul ati on.of . EPAS
in a vamgty 0f ¥y HANULTIRG r mlﬁowmﬁ% eﬂ‘dﬁzst}léé‘?/g‘ﬁﬂgéa%ﬁ‘o(”SH) or
represeh&8ibfsl oA gPHI&S i dRimistFANAS aARGSk (ROMAY. the EPASI

sequence for their ability to down regul ate expression
df c&RAGSkembodimdnts, et inperdiva firovidésymethdieios drgatergepatfant

.the specific siR ar r Qvi herei n. as SE s
soffringt o LRk seR Tt 46 crBedhBYE) by IR T G Enibitors)
as part 8f a QLIRS velliEie Gt AdscaBall Refei AN thein®odhéntd, Ghe treatment method

down-regul ate EPASI expression in A498 (human ki dney

includes grefilimgrny icetelprior tEherpyisonhto daemrng RNA dlstadysesThat is,
e S A e AT EPLP BT AR e s

method. €alpisbp@dte OFHIL BratusAS| bedd@t@iined gvalghi awvafBBofeet fesogiired
contrast, the siCCleé% non-targetingfcontrol Si RNA)
. , ]

methodsh igh exnmed yisst KOsV B9-Urdt 394 displosabitears! methgdy fos degaosing
. . r - i o ; > . ..

9 AR 90U PO O O o, adaiiomly

Bomanr(&Se1008¢D3fl 8® AL ecaliwasrincaumolyags uldetecengCodlludatledts of VHL to

... Cells were plated in six-well tissue-culture plates :
disingyig potsan EeF B EF PRBPFIES A BRoI O TePReET Gi o vild-
type allef HUr@BTHh&GE! HOMer &R EXRE, Woug1 ANGRAEKRE théthods of diagnosing

serumfree medi um (Opti VEM InV|tro%§£) usi n
e ey

single micprstide palyimmephisgns KRAP Maxhe Ml gensy logated aha epdipgecgion,

fol | ow | ei [ . : : :
e el AP EL RSB 05 REFSED DBy bR s ngr-bgpipag o
decreased fulN@idnt Roge fre@nfI9gSINPY 8ca®@ i hel-codipAigiornsi EPAS SNF occurs
) si RNA spanning the "A" target site of hEPAS | shown as
in a reggiatpyIeSios; it S1ayidfeat Prprosaioneotshalhkeprotedy. gppgiample, the

presen@%ﬁ@?b@n&%eé@h, H@&Qgﬁsesdeh%agd &%&bn %hg‘fyﬂ)t@iﬂ As
such, the present meth.od may include, as a diagnostic part, identifying in the patient a tumor
having a deficient variant of VHL.

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
therapeutic agents may be delivered according to the methods described by Davis et al. (US

2006/0263435 Al).
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7 and 8 in Table 2 above; "si EPAS 1C : si RNA spanni ng
the "C'" target site of hEPAS | shown as SEQ ID NGs: 9
war@9a®s76.1 Tabl e 2 above. The nucl eic acid conptEXER09/002125
were exposed to cells at a final nucleic concentration
of 10 nfMfor 4 h, after which the conpl exes were
EXEMAITDYEATHYMNspi rati on and repl aced w t hconpl ete
medi um Two days (48 h) post-transfection, total RNA

Ve diseRisaieatbvh beiAy gleﬂlersle} d&chYedl Wil Ok n@dtd readily understood by
reverse-transcri bed to cDNA. Rel ati ve EPASI nRNA

referencetpeths fghgwing esaprles. which preringladedcmens! oo gumesessyf iffasteation of

: m ned Vi - ; - normaljzed. L

cenaln%géjegékaggpe%bé)dgrg%@ ?%BL%%%%@@S‘%‘?’ agd ateelﬁog éxgtgrgfed to limit the

disclosGent rol nucleic acids used in the Exanpl es descri bed
herein. Underlined residues represent 3' overhangs.
Description Sequence Strand SEQ I D NO si CONTRCL 5

uagcgacuaaacacaucaauu 3 ' Sense SEQ ID NO 83 (or
EXAMPLEON Bogn 'Regulatiog ol FdlIgbyuragpinn EsingapRNdense SEQ | D

P BB R LR RSl TSRS o gmtaen

sequend®for thdit 4191 EXPAOWNBBIH ateRk Predsiesl of BP ASEBbLI iy 18i-&WMS in vivo.
di rect ed agai nst EPASI havi ng i ncreased potency. To )
The sequsneescier theespesife sikMbht argsqridehhapigus S ES) AR Oritfnighown in
idney,.carcinoma) cells were received fromthe
Tables éj | eﬁ Type Culture Collection. Cells were plated in
A ssheeinlin Figse @; 4RNAsrdreptedtagsin2H0A DD O ecedtls tqpdrwn-regulate

well) 24 h prior to transfection, For transfection,
EPASIc@iwpfssioadn @é‘?é_@v@iﬁ_&ﬂéaw frrsiap 5k Erelyp Pﬁe(t%&? PR
duplextdWoaldsPEPRK 1 YSEPA SADGEPA A, 'aﬁ(lé Fi@’A@% MB%n in Table 2 as SEQ

(I'nvitrogen) and each of the follow ng nucleic acids
ID NOsice th)dichgve @ rehetimantifrediRA Sl potaie tyehwndi4s ebls: [n contrast, the

scony S5 i ShRLIB QUG 5PE0 BBNERSH3 5 B el

below)2héRsind apha¥e dowinERAStidn.5: si RNA five nucl eoti des
up-stream of the original "A" site of hEPASI shown as

EEondupite eamrigiratsapomn i dpguse 3. éﬁ%&/@%llsgmpmeiveg\f?m the
T T T
(250,000 adbieper wsil ERAB phibe . trais iAot NFeretrans e oit,i cdeplexes were prepared
in seru1l1jqr—)f:reset &garl?mo(fOpttpl\%EIc\)/lr, ilrgxi/itr;glgelil)ﬁléinzilfigofgcfztalni11eTM RNAIMAX
(Invitrogen) and each of the following nucleic acids according to the manufacturer’s
recommendations:

“siCONTROL” or “siCON1": Non-targeting negative control siRNA;

“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:
9 and 10 1n 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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hEPASI shown as SEQ ID NOs: 27 and 28 in Table 4
above; si EPAS | A-2: si RNA two nucl eoti des up-stream of
wo b@oaeizgi nal A:: site of hEPASI shown as SEQ POI/NEN9/002125
29 and 30 in Table 4 above; siEPAS I A- |I: siRNA one
nucl eoti de up-streamof the original A site of hEPAS |
complespietivas "BRQ days B h) Bost-tansfedtzon, fotABRNA Was 1solated from all cells
above: si EPASI A _si RNA centered around the opgi "A

by Trizof pad gverseprnscrirdvin RNASER9lHivdEPAS! NS hehelfrémté respect to
untran%%?%’cﬁ A4USERAR | &Jél'q ‘defiriR 00§Pa5q{ F‘ERI %Eaégqys\%cgﬁ%)%ﬁﬁmed to a

e origrin site o
housekbping géhea A FIAH).n Tabl e 4 above; si EPAS 1A+2: si RNA

eoti des down-stream of_. t he inal ' A" sit, )
D b A OShsa 40N SR 5 RG0S 380 A0 R anlgh (EscyiDed herein.
Underlﬁr@@‘f@sqdﬁk %ﬁ%enﬁj’%véﬁﬁ% three nucl eotides
down-stream of the opginal 'A" site of hEPASI shown as

DescripB&® | D NDSeq@éhcand 38 in Tabl e 4 above:| Str&mhS| | SEQ ID NO
si RNA four nucl eoti des down-stream of tlhe opgi nal '

siCONTROL site| of hERAG L shown asu SEQU B NOs|-Seé8e and | 46Q 1D NO: 83
(or sicohalyl e 4 above; si EPASI A+5: si RNA five |[nhucl eoti des

down- Str"@m Qlfuat QIdAl ugudyusi e of ARERAR | SBOMD NO: 84
as SEQ I D NG5 g&%} and 412}{3: ngT | e 4 above;

= SrEPASI BT ST RNA duptexes spannming the B site of

hEPASI shown as SEQ ID NGs: 7, 8, and 43-62 in Tables

2 and 5 above: si EPAS 1B-5. siRNA five nucl eotides
-stream of the original 'B"' site of hEPASI shown

EXAMEEE 1] i Experinearsdar {dentiisnionobBBAs1 Sk Mena? el Targer Site

HRWWPH F%g% 8qt 'tﬁlﬁ% ao%eﬁﬁ{eﬁe%&fe i€ thlﬂ%tﬁ?lsﬂaNAs directed
site of hEPASI shdéwn as I D NGs: 45 and 46 in Tab

againstSERABV diavmig HRASaskB- ﬁntelmle\ﬂio tdondect tbe legpdrindes shown in Flgure 3,

a9s WP HTRRBLY o 5B0, B it st Blnl T BondRI0H® Cuture
CollectfdrRNBellgw eRUslaRAtih A0S weR-tEbleaTRé plde (Qso,@ooaienﬁper well) 24 h
site of hEPASI shown as SEQ ID NGs: 49 and 50 in Table

prior tg tggnefgetionsj HExSrasigctions cRpplespe W IPERardle i sed-Egpn medium

oyt P 51 il DRGSR cc of e

followiag mtelerthcatsadtskdingeo opgmaahfactuler SirtteonmheindPaBs: shown
as
“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:
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
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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SEQID NGs 7 and 8 in Table 2 above, si EPASI B+l
si RNA one nucl eoti de down-stream of the original B"
WG a0e/12876 hEPASI shown as SEQ I D NGs 53 and 54 par/Taimos002125
5 above, si EPAS 1B+2. si RNA two nucl eoti des
down-stream of the oiiginal B site of hEPAS | shown as
SEQ | S1BY@sS 156 st ASenteredlaolied theadvipne:] “ A’ SRASH hEBAS] shown as
' NAthl ucl eoti des down-stream of the oiiginal B
SEQ I} £nd, EndeblerAhoves SEQ ID NGs 57 and 58 in Table

5 abo‘éﬂilﬁlﬁ%ﬁl %"IfNAsdnB ?feBHae Wlln E@Edrﬁi %?th@%ﬂ% l%\tl r\‘gmte of

of the opginal " site o own as SEQ
hEPAS3$hawd a@SEQrﬂDTHﬁISe35amba)4/e1 TahlEPABoUd3+5: si RNA five

nucl eot d eam of the opginal "B".site of ..., .

EPASH TS 2 SERuA o stcof o Sl R o s o etal “A” site of
hEPAS2RAY®H as SE NOs: 55 BNASEIHPTSB1E8 28peINi Nng the "C' site

of hEPASI shown as SEQ ID NGs: 9, 10, and 63-82 in

Tabl esiEPATIA6: sHVA thicEPASie@tides dommMAreamvef the original “A” site

ORGP REME B, ST

above,s@n@éﬂzc-smrsmwr o tiAUE d SOh-sGesin Bpthetdraaml O site of
ginal "C' site of hEPASI shown as SEQ I D NGs.
hEPASéﬁhawa aeéﬁ%IDr%IQSé%ar&bﬁQ/@ TahlepabP(®:3: si RNA three

REE;;?;E&@%&%%@%\% tcne%ggé aﬂ%étrel%] cr%%%?ri%fnal “A” site of

hEPASakbyen as SERAD NOs241 sndRMAIit Vabladabewd;i des up- st ream of
the opginal "C'' site of hEPASI shown as SEQ | D NGs:
69 and 70 in Table 6 above; siEPAS I C1: si RNA one

ALEPARY BdemR@Q‘ﬁtd'hE%QEpJnﬂﬁlg?ﬂg' @al siteCof m§pA§1 @ﬁown as SEQ ID
hEPASI shown as 1 and 72 in Tab

NOs: 7Tadowd; 4356259A8Ib(¢s QSarRI\Sﬂalme'nt ered around the or| g| naI

Tab o SEPARST AR APy oo SR e i o site of

hEPASUGUEwE b SBM 10 NURE4DREH Mln T4ble Siabevedf hEPASI shown as
SEQ ID NGs: 73 and 74 in Table 6 above; si EPAS | C+2; )
si RNAStEA%SthcHeéﬁlﬁ/éstdbwwd@w@arﬁmtrqaﬁe06;51@61 AERINAlC*B” site of

hEPASEISBgo}\?fgS gglaéﬁAgﬁgczﬁg ﬁﬁﬁQ{%ﬂ' ee nuc 20?{]38;6 'n Table

down- siEPEBNBB: Eiﬂ?&\]/ﬁ)pbteﬁaiuc(éohdss te-stvéam 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
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;
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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hEPASI shown as SEQ ID NGs- 77 and 78 in Table 6

above, si EPAS | C+4: si RNA four nucl eoti des down-stream
w@bowhes7epgi nal C' site of hEPASI shown as SEQEDUBEDSY/002125

79 and 80 in Table 6 above; siEPAS | C+5- siRNA five

nucl eoti des down-stream of the opginal C site of

hEPASIsisthsuB-e8 s38QA | fBuNeEclotitled 88w Stresin bl eLorbeiAIOB site of

See Figure 3B for illustration of the experinental

hEPAS sbpyh aé\SEQnLD NQsi g aedp@in hehle § abAese conpl exes were
expos%ﬁ};l&)s QE?JHJa %1@{'/\31‘1%&?%%@*&% 85Gn %9?:%% %H%t %@ﬂ z‘ﬁf“B” site of

10 nl

hEPASatshownas & EQeli) BICZ&d61I\/aﬁdl62fimDh‘tﬂé6 atsed¢ um Twodays (48 h)
post-transfection, total RNA was isolated fromall
cells by Trizol and reversetranscri bed to cDNA.

RelEplA e ’E A49 égf}{%n% We;%f“lh‘eh ESREGE }aﬁlﬁAm showiLas SEQ ID

untr ansfect determ ned via R
NOs: 9dam,anvléBGSMOrMIaszeﬂmdtéoalﬁ&@DH o t he dupl exes

cxam NS NETCs, MIBASHOR Sl SUBLESES U s o
hEPASﬁ'sEB’&ﬁaé‘\SEQ FDﬁ%slsﬁanélsEPAﬁhb‘}é%,abébé:—PAS| B-4, and

EPAS|I C-4.” These dupl exes were further exanined '
bel ow.siEPGSL-B: SiRISA RiNAr AgeliengdesERASHeaRe diidless oGgiowak HC™ site of

nEPASTAEBRG RS U RERSHS id 00 T EAB R & past A3, O

si EPASIEBs 1 C-3ndiRNARARe ifercfeosid BNAp dtpA 0T Sh¥eFiginal “C” site of
exam ned for their ability to reduce grow h potenti al

hEPASdfshewhtag SEQ HuM&ls: a2 9ed é&nn $ablgip@bRVewas used as a
t | w S )
oo SUAPA R SPOUR PO o eap PRty e of

hEPAS]rshwivi aé BEQOESNOsT69 ammdum Thisle 6esbpe;| rrents shovvn | n
Figure 4, A498 (human Ki dney carci noma) cell

recei v A% Bt ﬁé“)iﬁe?m‘caﬁcw BRPHERD Solheectiips, “C” site of

hEpAsﬁﬂ%hbanva@rs%qﬁi@m wa§a %2 Wrbblrslasd%eecul ture plates
0,000 c er well) 24 h prior to transfection.

For t rsaEM%UﬁlsmthAcmmmred(e@umértl@ pugparéd site of hEPAS] shown as

sEQ IF Ry RepETOTEC e R kix (1 nvi 1 ogen) and the nucl ei ¢

aci ds sgeQs fr-Ng siRNAhendBiIEARTe W n-Srdaft OMMNERinANE” site of
EXAMPLE 4: si EPASI A-2 Reduces Cel | ul ar EPASI nRNA

hEPAS1eheps ayREQ B BiOso73 mmh3f imikpie orabeve:t ur ed human renal
cel | (ﬁ%ﬁﬁ‘ 7 é'r% f{ : “C” site of
exam ned‘gA@F@%T 8% e‘?‘ﬁct]%gﬁig?g%\tgﬁgr{eo Oge %%ﬁ??lh C7site o
hEPASIsEBWShsA-EZ) (BBJMGME@I]@&(SM BHQe b@bdIE; 29 and 30). Very
strong.sequence-speci fic reducti on of EPASI
SiEPASTC+3: siRNA three nucleotides down-stream of the original “C” site of
hEPAS1 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
hEPASI shown as SEQ ID NOs: 81 and 82 in Table 6 above.

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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NMRNA | evel s was seen in all three cell lines. (See
Figure 5; error bars represent the standard devi ation
w@boobheyes repl i cat e neasurenents.) Each cel | | PeEUSESY/002125
transfected either with si EPAS 1A-2 or a non-targeting
control siRNA duplex (si CONTRCL) using a
days (%mﬁtclirmslfebﬂaﬂ a'biaBRINSA tvag ixpfaeal from aﬂl&&@e by Trizol and reverse-

I‘Ebgl pof ect ani ne( r% MAX; I nvitrogen), at an t? RNA
transcrigd d@ APNAY. i Belabre %A%Mml?ame lgyeleQpgsissRect fauntEmsipcid A498
cells) \E&Emfte 191'38 4(ﬁ%T ?g\%%a@%érehﬁﬁﬂﬁgzgg% an enprsig! | ul ar RNA

was |s rse-transcri , the | evel s
abf tEE’ASblemﬁM@ka(rmmdrmke tledifol lowGAPDkdupler es sioavsd thsdmpst potent

anti- E*ﬁ%?k %l‘ﬁ?ftéc-‘i‘égAssf\a%ﬁ 4 Ce'vh: flﬁﬁ’gasém [RPASI A1), SIEPASIB-4,

and sﬂilf@ls(f @Ctlﬂgsé%&llbx@s QR ﬁﬁhgﬁéﬂaﬂﬂn&p@w@' si RNA
MPLE 5: si EPASI A-2 Reduces Cel | ul ar

Prollferatlon Rate In order to be an effective

Exanfiht 3 GRNEARR A ST Banedh Cho SR Puliunabar iy GG ot

| AdWHRW A1 g8 4280 EP AN AL2 fseE 1A § VA&- 1eFilEPALS 1M QIE AL +3,
knockdown i s expected in those cells that are von

SIEPA${ detnd $iRBAS 1 G $iRNHupleyes wergexamigad fox thggabyijipte reduce
Erowthgy%?el\ﬁtl)fdléﬁ%j l\Menil(%] m&%ff MHLS de\@?r oa?%s&g%'Aasﬁo éécgirl]]g control.

siEPASEA 2Wndrsipr %1 A elidtddahe ﬁﬁ)&ﬁsn glﬁﬁ@h}t@lﬁh]bimeﬁelrt Anegcdugramwth
RCC cell lines were transfected with si EPASI A-2 or a
(RT- Cﬁ%h targeting control siRNA (si CONTROL), each at 10 nM

%dﬁ&qhg@%ﬂer&%en%s}%@ﬂMFﬁ% 40.)\4§2§) hufndh kléﬁk@ Jap@h(‘;ma) cells

ubsequent proliferation rates were asure usi ng
were reroea/ledtfrormetheeﬁkmelectaec’lfyp@rﬁtdtus‘e@elletglobRtEﬂis)NeaesslaSed in six- well

N YA NI TR

complékédMetd h8Fardd ifser@flfted MERYm’ (dﬂthEMofn\@@d)éenz agey as a
function of tine post-transfection for the three

Lipofegfaming ¥ RN ABYIAX (Invitegem) and Hsiclaic Fiiduneserdpg sghe

S ent the standard devi ati on of four
manufz‘c?uqelgg %&%ﬁlm{q%gglon%As expected based upon VHL status,

Si EPASI A-2 achieved a significant anti-proliferative
effect in A498 and 786-0O cells, but not in Caki-1
EXAW’&E & siERAiSdded Rgdttq«fat@éla%é‘r%y p&NbLeeglent in VHL

t
i llgf’ég“ f%?ﬁ%'lqﬁﬁ ,fn%lthfe%art;%% reb1@k %%@Hﬁ%%a | (A-498, 786-0,

FIeves Those s in the art
and Cakedtpgliszaens eapmieddtyl R T- BC@szrf&:rrtnansfectmmg‘ aels mothesi E ekl A-2

(sequegieait TS AAUAT ROHEL B NG il s ot Prscion of EPAS!

mRNANRU&E Ras SHn @AY BINifed (St PIRRAS: derFo‘? bQ% represent the standard
enconpassed by the foll ow ng cl ai ns. %e cited

deviatipebétheercreplienid meabir¢roents.ons are her eby | ncor porated by

rl%fcﬁ &M e iwrgls rre]u?slflf’:cteé1 E:lltlge?tvyithvs\% Eﬁkgil R ora 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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1. Anucleic acid conprising: (i) a first strand of

about 15 to about 30 nucleotides in |length that
wae@eompneyes a sequence sel ected from SEQ | D NOCsPCRUS2009/002125

and (ii) a second strand of about 15 to about 30

nucl eotides in length, wherein at |east 12 nucl eotides

of the first and second strands are conplenentary to

each_other and form a doubl e-stranded nucleic acid

EXAME det: sihbds bl dgRedcer 6aldidar Sneliferptionf@eei n t he
- [ L r

IR Ul TP b AR ShEICEn A ek ADEP RSYRD MR CHRI R

cellulabyP A81 RNAlsitnt elsd atldavecaiid anostininRibitiine Aweattepwlidiandve effect
aim1, wherein the nucl acid

upon Eﬁéémkeoglﬂloémwé&xm@e d'ig th %@éeﬁaﬁuaé?r@ Vgesiifma?l lipdgypy! (VHL).
786-0 éMHfAQiQ% ﬂmnok@eélc%nérakm%dwpe E\zmn wh%réag)baﬁnalcays are VHL™™.

about 15 to about 30 nucl eot s in length. 4.

Awadxe@intneatbi dffoft qflsdiHA&LAwterc@illnlar healrfgrtahem catamadh pEthgse

hai rpgin. RNA. 5. Th cIe I im4
three hyeh R B pImeRe o fpeed R au Pl on Ravirl Shter oy
siIRNAYSCEOTROLY dauiehens me(mp@ ah@agki1) & 20T (N8E&Bifer AB] £hd their
according to any of the preceding clains, wherein the
subseqfignt ptolsf@naaﬁm rites werpMeapwieq neisacealdémasd! elsetrene sensing (RT-
CES) a%%aryasps emn> (N e’1\1|'§‘i pOl %/ ﬂ]%%i;tgr(r%tgltrggjul%ﬂy ?evgélcéobjnl(%I ?tf?ra &&'egl days
after trzfriéfdch@ﬁ aﬁ@fﬂﬂzﬁitﬁ‘ea a§a3celDMﬁéJ€I anglotsedicen indexas aduectoand time

%F or both 3' and 5' overhang regions. 8. The
post-trang ety fordheithsge diffare llsines areshpna 1BVas ey rigicair bars

represekﬁﬁthfe 'ﬂi%%@la}lah 3 %‘P %ph]cgterwal 205\' %ﬁﬁedt&i lgaesggﬂlﬁon QHL status,
€ nuclelc acl according to an e precedi
mEPAS:lIA&Isthle\Mftbai gignifichet mmrmbhﬁmtmcbffeonmmwarw %q@e:akts but not

in Cak121 iéal%sm g‘ffg{lgg{ihsa%g 1ce§<':\<§F (i\v?gmeg%mg\él?\il @%g%i %a%d@%?esi‘%r
treatmfﬂ]?thaﬂ%du@es]oellﬁﬁr Hbieels. 99, 6 1, 63, 65, 67, 69, 7 1,
5 77, 79, and 8 1. 10. The nucleic acid

accordlng to any of clains 1-9, wherein the second
strand conprises a sequence selected from SEQ | D NO
@ ho& skilled th2he a# will BecogBize 2@, be2ble @dqsc@yin 28ng B30 m@2 than
routmebeéper@?entg’gron glgany%éuwgf'?nts?tg the]ﬁiem-s,%’ en%dilggms gﬁ@egg\’/efiion
describB hbRf. 2R QUBIaRINE RE IfefRANS bs AT BQUUSNEE foIBVing claims.
hybri di zes to a region of an EPASI transcript
GOl bGP ﬂ:gerteﬁce@ l:iﬁl'i\lggf)l' &%%n@é%h@ﬁ% 13&)@01%&%%y Bference in
4978-5039 of under ph yS|o ogi cal
their emgwetgti t i ons and decreases t he expression of EPASI in a
cell.
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12. The isolated nucleic acid of claim1l, wherein the
nucl ei ¢ acid conprises a sequence that hybridizes to a
wo egbaps7ef an EPAS|I transcript correspondi ng tBCT/US2009/002125
nucl eoti des 665-708, 2888-291 9, or 4988-5029 of SEQ
ID NO. 1. 13. The nucleic acid of claim1l, wherein
We cldilme nucl eic acid conprises a sequence that hybridizes
to a region of an EPASI transcript corresponding to

1. Migh@eiciadiRiscobfdrsiiys, 2893- 2914, or 4992-5024 of SEQ
IDNO 1. 14. The nucleic acid according to any of

¢hai M frde dradd o\f’{aﬁ&ﬁ' 1'3 t Iﬂ@onﬂ%l rﬁicfeoﬂ@ésdm'l th that comprises a
si'ngl estranded. 15. The nucleic acid accor&; to ahy
sequenod sezid:cae:drkomlsmm\lw@s ei-h ande nucleic acid is
doubl estranded. 16. The nucleic acid according to any
@fi) cl ai wesorildlstdand oflaesails tb ABoutBO rricizoddésdindaigil,i ses at
| east 10 consecutive nucl eotides that are

GaHERdiR AEREANY HuRlcfBeLdf thakickt hA@EQRR QfrafdRAR aomguzmemary to
The nucleic acid according to any of clains 11-16

each otjypreangi farm laaloblerstiandednurlgis agid gvdampivsiologiead capditions gnd
whermF Vﬁ:el (ﬁo%)\edsﬁgal 'de L&?%E %K}l d]C\%H rg:n)%e %éx%rgssﬁ?lloq eﬁ&&gglﬁjﬂsl’ ﬁbg\ns

e ‘nuclei c aci
domauﬂNAthﬂDh eEBASJ) ih% cellngy zﬂUEN@sI mteafelrehcamhﬁhmg. to any of
clains 11-17, wherein the nucleic acid is a DNA

2. Myeeridlets ackPof diign NUKh&kH tAE hiclaicGeldds Adlolbleaiin@dd RNA.
clainms 11-17, wherein the nucleic acid conprises a DNA

3. %]{e%gle?cné:&(ﬁﬂf v 8t v(/ﬁéqgm tge glou‘t;'l_g RtrAei §ofti @ik Sptionally about

according to any of clains 11-20, wherein the nucleic
15 to ab@it@OingickentidRdAn lowtist r uct conpr|S|ng a sequence
selected fromSEQ ID NOs: 2-4. 22. The nucleic acid
4. dtheaudientgacidoficlyinol, whakenmshd hudbic anidas aihairbimeRNAC ei €
acid is an RNAI construct conprising a sequence

5. sSlegtitRit 4didoT SEQ) # DvNEsin the BZirpid RN ARempicdsed Wopeégon having
according to any of clainms 11-22, wherein the nucleic

about 45feja§opis] ‘%ﬁ%@ﬁ%ﬂi@“ﬁhclelc aci d. 24. The nucl ei ¢ aci d
according to claim23, wherein the enzymatic nucleic

6.  ddiedurlsicaacid prspyding to®y dfithe respding chishel viteseip dhanfirst sirand is a

d
DNA p% H%urcrlgggf%%a gsgcothpgtrg&g %’sn%tlgg/é d)%g%nﬁxlcf“eoﬁﬁé I's a DNA

to any of the
7. g@%g’?‘?{? gac(1: all” clarm g'hng:xerem thh%rsr% léllgd/%lr (s:ec%gcli gtrzlmsd glrthell\clel)mpnses a

3" overhang region, a 5' overhang region, or both 3' and 5' overhang regions.

8. The nucleic acid of claim 7, wherein the overhang region is from about 1 to about 10

nucleotides in length.

9. The nucleic acid according to any of the preceding claims, wherein the first strand
comprises a sequence selected from SEQ ID NOs: 5, 7,9, 11,13, 15, 17,19, 21, 23, 25, 27,
29,31,33,35,37,39,41,43,45,47,49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73,75, 77,

©79, and 81.

10. The nucleic acid according to any of claims 1-9, wherein the second strand comprises
a sequence selected from SEQ ID NO: 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
30, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, and 82.

-70 -



10

15

20

25

27. The nucleic acid of claim 26, wherein the RNA
construct is a dsRNA. 28. The nucleic acid of claim
WwWQ@7Z009b35£i N t he RNAI construct is a hairpin RNAI/USEN9/002125
The nucleic acid of claim27, wherein the dupl ex
portion of the RNAI construct is fromabout 15 to
11. 2Boblad niolelentid daspriging @@&ﬁd’énc@ﬂhat H'ﬁﬁldmlt@acegi@n of an
according to any of the precedin n the

EPASI{iansennt caa#%voaemgdﬂawlyOfe@ﬁﬁ&Sﬁs?ég %%%8 %?29wefé»‘5%6‘?3r9 AIFEQ
ID NObﬁﬁmqggyﬁ%)gﬁﬁﬁcdm ﬁ;n's%ﬁd fd ga% ﬁkegé&%l'&'sl"én AFEB AR in a cell.

rein t one or base
12. ﬁss%og SB"']" rOIP 1S taglgi o%ﬁalmp oy glteehe(i)lg a}{ehnucfe% ch%mc&gprlses a sequence

that hymﬂ@@;h@ aadiibhiopat EFASAl tkathk@ﬂﬂ&@h@mhir@ab @8cleotides 665-708,
horam dat es, phosphate esters, carbanates,

28882&5%&5&9@%@@29@%$%@ YANEt hyl esters, carbonates, and
phosphate triesters. 32. The nucl ei ¢ aci d accordlng to
13. éfrlny notlets agichef dom Whevlereintthenvalt ptid ¢obweikesonseqoence that
hybndlﬁ:sbt8 ﬁ&gg'g%to i1 %(ﬂg%" 1 tﬁar\elégrtmlcﬂ%gr%%p ggllenégztg élgglr%gtl(:fes%ﬁ%% 2893-
2914, RHovVh80Rs 6ESBOND Ol s wherein, the nucleic aC|d
i nhi bits EPASI expression in cell's by 50% or greater,
14.  vieRueRMAM &LoMibdid I &edlén%sqridl%r wklbesh HeQcedd acid is single-
conditions at a cohcentration of 10 nanonolar. 34. A
strandeghar maceut i cal conposition conpr|5|ng the nucleic acid
of any of the preceding clainms and a pharmaceutically
15. dteaptlall eicarcording ta3my oftvdaipledr nigc ederesatheqmizosadid erdouble-
af cl ai m 34, wherein the pharmaceutical | yaccept abl e
strandedyr ner i ncl udes a cationic pol yner. 36. The

pharmaceutical conposition of claim 34, wherein the
16. Eﬁﬁmﬁﬁ@@@}%%}cpgﬂl%%}yﬂf chaimg 1 a5, whersii the mycleic acid comprises

at leasthQ:logge%ﬁﬁ% Huc?éﬂt?ﬁg?maé mﬁﬂﬁe&é}ﬁé GoHE 'o? id regions of EPASI.

mposition o elnt cycoextrln

0. S R T ST SO 4

about 1da8RbORESH nuceatitiesthaerddimt | ncl udes a cycl odextrin
pol ymer and the nucleic acid of any of claims 1-33 and

18.  iThe REE}] cdcRTlacc3Rind feariei @A UL L ICR wHe i Bl dulc e &id is an
claim 38, wherein the particle further conpri ses

RNA mglegwbt ane. 40. The phar nmaceutical composition of
claim 34, further conprising a ligand that targets a
19. fgaemiuclglcaacid dgoubngto el ¢f daime.11-17, wherein the nucleic acid is a DNA

molecule.

20. The nucleic acid according to any of claims 11-17, wherein the nucleic acid comprises

a DNA strand and an RNA strand.

21. The nucleic acid according to any of claims 11-20, wherein the nucleic acid is an

RNAI construct comprising a sequence selected from SEQ ID NOs: 2-4.

22. The nucleic acid according to any of claims 11-20, wherein the nucleic acid is an

RNAI construct comprising a sequence selected from SEQ ID NOs: 5-82.

23. The nucleic acid according to any of claims 11-22, wherein the nucleic acid is an

enzymatic nucleic acid.
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4 1. The pharnmaceutical conposition of claim 40,
wherein the ligand conprises transferrin. 42. The
w@b@weszeut i cal conposition of claim34, conprPEI/Ng2009/002125
nanoparticles, wherein the nanoparticles are from
about 10 to about 100 nmin dianmeter. 43. The
24. Ahemuekalddd adcoeding asclhinoR3 obhatiaithe dizymafie hacleictdedd is a
nanoparticles are about 50 to about 70 nmin dianmeter.
ribozyme.  The phar maceutical conposition of claim 43,
wherein the nanoparticles are optionally about 50 nm
25, iThediuglein asid acpprdimg ko ¢Jpian Ahoehareio dhe enzypwsic npelgicgicid is a DNA
enzymglalms4 wherei n the pharmaceutically acceptabl e
carrier conprises an i m dazol e- nDdified

26. ;:Ii“'el OdFXt & Eop?r%s(?c;tﬁbé g’g%iﬁdd anrbétfe'rr]egaihedr’mcleic acid 1s

an}uth&ﬁﬁhﬁdthe polyner and targeting nnlety form
nanoparticles that encapsul ate the nucleic acid. 46.

27. W)% RORIREEHE élﬁé’ﬁ 2@ %M&htth@RN% Bhah| &% dapes ei n

the nanoparticles have a diameter of about 50 to about

11%8 midteic o Aleid gﬁaalﬁ’ﬁ‘% W&&B'tﬁ@kﬁ%@@ﬁ& ot LR }Qalrp% ﬁh\{go.ut

e nanoparticles er o

2. FhelfisfRC4 o 1 S0HaPie 7 Whieadn oA T Eobn Rl TOTRP St Rt is

from awutabwbboﬁmmua@@uaesmm@h 49. The pharnaceuti cal
conposition of claim45, wherein the nanoparticles

30, Maxe el zﬁ:‘f@ﬁ&rorcﬁflg ﬁpé'—]g} of2fle Bf@céﬁn%zﬁﬁng Ralerag ﬁiétd‘féﬁllc acid

conposition of claim4 wherein the targeting hgand
optionatlymenimsess gad @onosaendlified Fiakbphaemizase nidigas.

conposition of claim45, wherein the targeting hgand
31. Clonppskes dddobéleint Bo. wizeibklee mbdifted bavidioake or dasednoieties

according t ny . of .cl aj 1-33 in the nmanufacture of
comprae ﬂ’éed‘i’rdﬁg‘@rﬂ% tﬁ%&’”ﬁ’%“& @Q‘&Fﬂ@ﬁ?h%‘lﬂ“’ﬁ %8%@8”’6‘?”65
phosph%FH’!ﬁiﬂgfda% ARSPRbSHHBHo M dalts Uﬂ%ﬁﬁ&gmﬁli'a@és' f)l%sﬁtlét@ @st@fs

The  use according to claimb52, wherein
carbamatsis] acetanadatansebaxybnethyk estrans, codionates, and phosphate mesters

32. The nucleic acid according to any of claims 30, wherein the modified backbone or

base moieties comprise at least one 2'-O-alkylated ribonucleotide.

33.  The nucleic acid according to any of the preceding claims wherein, the nucleic acid
inhibits EPAS1 expression in cells by 50% or greater, when contacted with the cells under

physiological conditions at a concentration of 10 nanomolar.

34. A pharmaceutical composition comprising the nucleic acid of any of the preceding

claims and a pharmaceutically acceptable carrier.

35. The pharmaceutical composition of claim 34, wherein the pharmaceutically-

acceptable carrier includes a cationic polymer.

36. The pharmaceutical composition of claim 34, wherein the pharmaceutically

acceptable carrier includes a cyclodextrin polymer.

37.  The pharmaceutical composition of claim 36, wherein the cyclodextrin structure is

im-CDP.
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54 The use according to claimb52, wherein the cells
are pathogen cells, 55 The use according to claimb52,
wob@waeitet he cells are normal cells, the unwanP@mdus2009/002125
proliferation of which |eads to the di sease or
condition 56 A nethod for treating a patient having a
38.  dhephameLespidab corgpaitiomoSdlgini By vilterdih ehqpptiar@ateutical
t.herapeutically, rfffec.t ive amount of the nuclei¢c acid. .
compo%e%gcapp@se@a pgﬁy: ghagingludes 3 _cgcgo@e%trﬁhgolﬂg{eﬁ apd the nucleic acid of

[ ' 6, further conprising at |east one

anyd?%@ﬁ?%ﬁ%@%nﬁ%g?ggi chenot her apeuti c agent that

iR hi b rolif J. ; r.cel. ' [ ti .
9. JPELBb SRR L SRR T Pt FRES U B Br O 3Ok Sprises
adamart@téhod according to claim57, wherein the

chenot herapeutic agent is optionally fluorouracil
40.  (PEPhareficditecalBENPsiRGEOr Shing34, Fubhd cBpBisindhel @ind thdl@argets

~cancer cell expresses a higher |evel of EPASI conpared
a partioufgr issyerc gAd &ypsus cel | from a conparabl e tissue 60 A

nmet hod of treating a patient having a cancer
41.  Jdbaphamacgutachhtornpostiomgf ¢laint 4@ vdetrdirtite lagand comprises

t herapeutically effective anmount of a doubl e-stianded
transferfile| ei ¢ acid to reduce expression of EPASI by an RNAi
nmechani sm and one or _nore antj-cancei, agents that

42 Thgpbammsadicab spPRYThokelaimrid cREPHSIEARESRATIFIgS.(rerein the
nanopa Wesoc{reﬁjo év‘g%)tug‘iﬁ’o ﬁp%bo%%@hﬁ\_ hig gl eic acid is

ormul ate a pharmaceutically acceptable cap ici

5. TRePRFTRRR B5aRLAL0Pef D4 S AU By o 5
to about a0 gatinnarhérer.cancer cel | 63. The net hod according to
claim62, wherein the cancer cell is a clear-cell

44.  M8Bphae@lckbuttl 66rAPERRHANS dlkign 43, GaHekis BEXdnSB8rticles are optionally
transferrin. 64. The nethod according to claim 62,

about St BY iamBEr| | gand i s gal actose. 65. The net hod
according to any of clainms 56-60, wherein the nucleic

45.  dbe ghasnacevtmal eereposigornoicdapointhendin ghqydiapmaedugically

acce ta&%nc% Zilét iOcI e. 66. The nethod according to claim®65,

PR EA CHE &Y oparticle is fromabout 10 to about 120
nm.in dianeter. 67. The nethod. accarding,to clajm 66,
ARePBAO BHEOf S P PO P 2BME PSHRE: #Bbut 120
AMargstikl AORLLEomPTind MantBi iR BGaRaM,Ng to clai m 67,
wherein the nanoparticle is fromabout 50 to about
wherein the polymer and targeting moiety form nanoparticles that encapsulate the

nucleic acid.

46. The pharmaceutical composition of claim 45, wherein the nanoparticles have a

diameter of about 50 to about 120 nm.

47. The pharmaceutical composition of claim 46, wherein the nanoparticles have a

diameter of about 50 to about 100 nm.

48. The pharmaceutical composition ot claim 47, wherein the nanoparticles have a

diameter of about 50 to about 70 nm.

49. The pharmaceutical composition of claim 45, wherein the nanoparticles have a

diameter of about 50 nm.
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100 nmin dianmeter. 69. The nethod according to claim
65, wherein the nanoparticle is about 50 nmin
waelc@oatss4 70. The method according to any of BCHUAE09/002125
56- 69, wherein the therapeutically effective anmount of
the nucleic acid is adm nistered systemcally. 7 1.
50.  Tithe phBinfieeudel 068ipogtidoBEINind#5 0l iadréim thbtardetinf Wighii® tomprises
conprising determning the level of von Hi ppel-Landau
galactopg/HL) protein activity in the patient prior to
adm ni stering the nucleic acid. 72. The nethod
51. dhephaimagentdcat cainpositian ofilenef b, whereindle favgetipgiligand comprises
transfedetermned by nmeasuring a decrease in RNA or protein
ngel of VHL in the patient as conpared to said levels

eal t subj ect.. 73. The thod rdin
2. GedeiEniiierarhCintde et oty Gl 6 gy ye of a
medlcagfeﬂ?fdr ChSEERSRhNGT o Asdadebt &JlMltRﬂ)%S%Clﬁle ®1M1Wah%5prblnferanon
he VHL gene. 74. The nethod according to claim 73

ofcdkmhereln the one or nore nutations conprise a
truncati on-causing nutation or a nutation that causes
53.  dlheeakt acdoodisg tov8ain b2, widrhmdhacdbrailé pgpcemus bahmatZells.
wherein the one or nore nutations conprise a nonsense

54. Mieaké Stording fadRipN 5D t whettiatthe Bellsaar® paiDger celit at i on,
an enhancer nutation, splice site nutation, nul

55. Myeaké 8tordRg tdPhbdm A2 @hdrefth@bélRMre normal cells, the unwanted

proliferation of which leads to the disease or condition.

56. A method for treating a patient having a cancer comprising administering to the

patient a therapeutically effective amount of the nucleic acid according to any of claims 1-33.

57. The method according to claim 56, further comprising at least one additional anti-
cancer chemotherapeutic agent that inhibits proliferation of cancer cells in an additive or

synergistic manner with the nucleic acid.

58. The method according to claim 57, wherein the chemotherapeutic agent is optionally

fluorouracil (5FU).

59. The method according to claim 56, wherein the cancer cell expresses a higher level of

EPAS] compared to a noncancerous cell from a comparable tissue.

60. A method of treating a patient having a cancer comprising administering to the patient
a therapeutically effective amount of a double-stranded nucleic acid to reduce expression of
EPASI by an RNAI mechanism and one or more anti-cancer agents that induce EPASI

expression.

61. The method according to any of claims 56-60, wherein the nucleic acid is formulated

with a pharmaceutically acceptable carrier.

62. The method according to any of claims 56-60, wherein the nucleic acid is formulated

with a ligand targeting the cancer cell.
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63. The method according to claim 62, wherein the cancer cell is a clear-cell renal cell

carcinoma and the ligand comprises transferrin.
64.  The method according to claim 62, wherein the ligand is galactose.

65. The method according to any of claims 56-60, wherein the nucleic acid is formulated

as a component of a polymeric nanoparticle.

606. The method according to claim 65, wherein the nanoparticle is from about 10 to about

120 nm in diameter.

67. The method according to claim 66, wherein the nanoparticle is from about 50 to about

120 nm in diameter.

68. The method according to claim 67, wherein the nanoparticle is from about 50 to about

100 nm in diameter.

69. The method according to claim 65, wherein the nanoparticle is about 50 nm in

diameter.

70. The method according to any of claims 56-69, wherein the therapeutically effective

amount of the nucleic acid is administered systemically.

71. The method according to any of claims 56-70, further comprising determining the
level of von Hippel-Landau (VHL) protein activity in the patient prior to administering the

nucleic acid.

72. The method according to claim 71, wherein said activity is determined by measuring a
decrease in RNA or protein level of VHL in the patient as compared to said levels in a

healthy subject.

73. The method according to claim 71, wherein said activity is determined by a genetic

screening to identify one or more mutations in the VHL gene.

74. The method according to claim 73, wherein the one or more mutations comprise a

truncation-causing mutation or a mutation that causes allelic loss.

75. The method according to claim 73, wherein the one or more mutations comprise a
nonsense mutation, a frameshift mutation, a promoter mutation, an enhancer mutation, splice

site mutation, null mutation, and poly-A tail mutation.
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