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WD 2007/ 056153 PCT/ US2006/ 042978 PEPTI DE- DI CER

SUBSTRATE RNA CONJUGATES AS DELI VERY VEH CLES FOR
WGERERIBS61BACKGROUND OF THE | NVENTI ON 5 Techni ceCT/BEm®06042978

of the Invention The present disclosure rel ates,

general Iy, _t e nt I.sorder ans of
At &E@@E@Sﬁé&&%iﬁ%ﬁ B8 GO 1B e
present di scl SUPBLNERY NFIKLESFORSIRN et ed
delivery of small inhibitory nucleic acid nolecules
(si RNA), and variants thereof, that are capable of
medi ati ng RNAIR RQORIGRESUNS OF Rk BSTERTION RNA
descri bed herein may be conjugated to one or 10 nore
] %S&Qti des wherein the conjugated peptide(s) facilitates
Technicaldtieldeafyhe Inventionses stability, and/or reduces
oxi Ci . . g t ha.
Bl BhobaF el BenctER e B e ol RisORe s orra
interferepé @RINY)). iMoRspedificdllyatie pp&jeAtdisclbsurety ditsdted o Hieathpgted delivery
l'i nical h i fi I
of smallgg&@ﬁgénrflgﬁfeéc ({qig gﬁieggké E%Pﬁ&%)lg 5, Vayrifg{s?cﬁ%géfp 91’at are capable of

mediati 3 ﬁnétg%fg@n er%%{bg. eve{k%@&ﬁ&ﬁ%{fn LEMBE )coﬁ'tlgit@@i’o one or

ave create op nore efficient a
more pepadesi witereidules ergpjupatddeieptides)dacilitdtes dedivery, irlfoeaskst stgbilityeand/or

nost.. co n éhods for artificial delivery of nucleic
reduces&‘e‘il?}m?#%gélgﬁ ‘ use cationic |ipids, electroporation,
and viral transduction as well as nunerous nethods

Descriptibiabf the Relsti@CAani cal or bi ochem cal nenbrane
di sruption and/or penetration c(le. g., using detergents, .
Haliveni of reeleicorsidsgptopaimpls jagd umans (pméigés Freimpagtant object of
. f A ' ' .
molecu Sl T AEL ALY, S S TULARES R YRPLE of e
therapy,samtikdnse tieeafye ancdRNRNAtef firdfdAYRNAe) thempy have arested a nbérbto develop

re generally highly toxic .and therefore inappropriate
more ef gens Iﬂe%53f5r mHBili)‘?‘%“t%‘?“rcg?\% ag %H‘t%ggl[she treatnent of
b 8885@e m¥st LonYhbRn AR SEUEET SR ddRBR R irticRic acid into cells use

~_possibility that the replication deficient virus used ,
cationicdipids, distiramrstione mdvieal mapsdustion as well we hemerppemetheds that use

b 1. 25 th ic. .ect t] ff f
mechanE R b BChe T RRPRPER: FraPUREL R Dbl s Sl it
microinfeb86:€ foR pertitBSeunk )Y TiRGe filetHdids shff@dh aattiety.of @NAdvantages. For

Interference (RNAi) is enmerging _as a prom

example, gaRlespHeic ligids grdised et olsiptos 3V gnd pmalh gégrg‘?r&lgg%ﬂés(siRNA)
delivery 1) B they 410 gBNTR) nigfly B e ulfs i R Bl

applicativnd guctamgie atatdienafsbscass dWlihsarall enssdaotiorg fHeee tsa possibility that
1reat t by.30 mpdification of endogenous ne .

the repligyomLd] Gt VRN o6 A SR U e highaney Teyex floWPig¥es bug pecoming

pathogeARIUYRGRpoREoh kel 8o péRRAE HRLABNGH BRI deflfk B8mage and
in ani mal's nedi ated by short interfering "RNAs

thereforg SaRiimited clisioallapplicatidgsRNA t hat i s honol ogous in

uence to r{ion of. a target.ed ssenger. RNA. .
REANRT Fetre BRRE i Befiind ot F B S0 BRODEE Bl mifiyine
expressidarbiflsp&ific Sénedin pladiGingn&endl cells, and is therefore expected to provide useful

therapeutics (tools) to treat a wide range of diseases and disorders amenable to treatment by

modification of endogenous gene expression. RNA interference refers to the process of
sequence-specific post-transcriptional gene silencing in animals mediated by short interfering
RNAs (siRNAs), usually a dsRNA that is homologous in sequence to a portion of a targeted
messenger RNA (mRNA). See Fire, et al., Nature 391:806, 1998, and Hamilton, et al., Science
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WD 2007/ 056153 PCT/ US2006/ 042978 286: 950- 951, 1999.
The correspondi ng process in plants is conmonly

WO efogs@Es3 t o as post-transcriptional gene silROTUSLOO042978
RNA silencing and is also referred to as quelling in

fungi T rocess of post-transcriptional gen
286:950s03 e lodePhg 35 PFRSAGHENS Bogess A oB b ebRanD rﬁ%ﬁé@ AYed
post-traf&kipbAl gdgs ﬁ[b?l%ln%%? R4 §%ﬂéﬁ'@dantd% RIs§ Y&Qltre& ﬁ)eas quelhng in fungi.
expression of fore€ign genes and 1s commonly ed
The probgss dif pestseansériptionakgbnp nilérwingHs thoughbt todie an evpbmoaanly-conserved
table

celtuler AERG S b e 0 R Pl HEPRERASE: & o aL§ Ribighonly

shared B¥RbOSrs€ Flo and PRABS(Firleadt ab NBifeRdS GBRdrars:3 58, 19eguence
identity with the i nt r oduced dsRNA) . The nechanlsn1by

Tiodnctippraia wifpble dsBNpeintoeetly leadp @ce@@érugtecﬁ»eo fendegrmppgy cognate
mRNAL e’ BUIHL il e SuleliaVef PR REERY wit iR iny BSATeRA). The
mechanism bysﬁ\mdheﬂm toplaseschakated targdnéd)gmllemmg mrthmghng) be a two

step progpss F rﬁ%ﬁ%ﬁmi Hag]%%t glg?fb t graaléﬁ‘@r]% uff ’ﬂ?@”\"@??%@i We -- referred
to as d161§ LI MRAh PR GHE R TOCAL (é'lRNA L&Ién}ﬁﬁbﬁ al! aV A@:PP@P Bersddin{ & al.,

about 23 nucl eotides in |engt base
Nature é@%%ﬁa@@@lx IK§hert ipterfgring RMsuifmvsd @pm:dncer a@a(nzy agAgpically about

21 10 afE2 R i RS SO S oIty ERBP s EE N e provcr

23(2):232,12008). Recret éWddnge tﬁ@estb iRk TongBOASRAVAE (:Mm(mwdnaes( #length)
mer) directed to the 15 sane target site (K|

can havg |greatqugeng slamcmeasvitpthan }hegzs@ortgo@gl}itermﬂst ﬁb—lmpé} @rected to the
rogt t e

same taféeg %lg‘ii Q%Iﬁa g%% é\? t%r%é%z%%% )%3?2 ?Z_Z%béd(ém{l%%éﬁfﬁo%, B¥ein target sites

that areeéfi@tdry ve kRN meslidtehgend siyndingioe?1-2oer MASd:aRMﬁfectwely be

. exes,,_ The ased enc of t hese | er si R
Sﬂence‘g%ioé‘%%%m gle‘é\?l:RE‘% &‘é&x‘?p hF dndreased ppigpcy S&rl%“ger S1
duplexe3YOSRE&B0%he HHREMHRN ﬂi@fé aRNABAHELLATRe DileMen®nudlease (Kim, et al.,

Nat ure Bi otech. 23 2005). Thus, in the context
Nature Bfotediﬂe%@é@ﬂ?,&wgb n"ﬂgas mn:bs cotitexigd thezdpeut RAp@Itn Bresabonger

cursor.s mh ter the .
AR R Real el IR B SSRGS il ond funcion
asmed@ﬁi’@oﬁthig%fwlgéﬁe SlTaﬁmgfgecond step involves incor por ating

the siRNA into_ a nulti corrponent nucl ease = conpl e

Ehesreond siep dnyelyesiipepieuating the sl let@rmp@&w@ﬁpowg@wiease
comple)-{ 'ilﬁo@é ?%:te}ir?ﬁgﬁ.{%'tqﬁ&?c%dWlnﬁé&?lé}?éﬁ?%lﬁg{g lﬁlp Rt‘f[%g 1(5enﬂ s mRNA
substratesl ﬂiretxgh theid c@ﬁp]ﬂﬁeﬁt}mﬂ]}atoaiie aiti-sercsie Btramf offhe@RNA duplex, and

B T EER M TRy
targeted? ARIEL. BNAVAAKEThPLAEE RN (k€8s Pladdlehtnilfig of 88/680n

onpl enmentary to the antisense strand of the siR
complemgpﬂagxto(tEb batstehse steand af the stRINAgluplex. (Eitashig st al. 26@®y Dev. 15:188,
2001). There remains a | ong-standing need in the art for
better tools and nethods to deliver 30 nucleic acids,

Taeicirex@8ind 8 doi-fiefdiRNATEE MGt flbeRGABSIS ahdirRiHoak kSdeliver
particularly in view of the fact that existing cell

nucleicgeidsrsplidescrimthp pbampasologiel egpniyiniamstls afartiqiahicp view of the

t
fact thaﬁg)ﬁétﬁ‘[ d&HS%I L8 Xt?%sh%ﬁ/ o% arierlrgl?ig = }}r{rogO% %ffg%j}gﬁ gﬁéfor high toxicity of
the delifatymed gehiso Reldted nkedi weist fanimebletinette daamifokmulatiomsto deliver an

active and enduri tate, ‘and usj ng non-toxj, c
effectwg@pio\\l:lgy, gn %ﬁqtm%@églegg n%g state, andl{ls{ng%on-toxw delivery vehicles to
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2 WO 2007/ 056153 PCT/ US2006/ 042978 sel ected cell s,

ti ssues, or conpartnments to nedi ate regul ati on of gene
Wepresasdn in a manner that wll alter a phePOI/YR®OE042978

di sease state of the targeted cells. SUMWARY OF THE

ENTlI ON The present discl.osure. addresses these and
selected QNS st Do PR RSy OB GURBY G oL 558 pLprogion h a manner tha
will alt@Ql phebietyBObi diSedde kiawesnthenbeidd dalls ol ypepti des/ di cer

substrate dsRNA conjugates as therapeutic pro-drug

delivery systens _for the treatnment of disease. Upon

del i very by the SSOVIMYRY QR THRINVENTIQN t he precursor

A ety ld SRR LT Mo g, e
polynuderttie dehreerRleSmomgpeiypephided/ dicgaubstpec iRNAgengattoss therapeutic
st-transcriptional ene. silencing., The L
Pfo'dmggiﬁlﬁﬁrea%? : e o el o Glepen HPRIBV Y b Belygeptide into
I1s, thepRsBufsoR SIRMEAVis|deARA b A% f tRlcird ' ' bR Whi
o of dsRNA theré\peﬁti C precarsgﬁlsg@ﬁ!ta}éi ﬂggldlugﬁ‘rg?%%g’ ¥hich then
allows the silkWd e entef thg RIPGeompiryeandftangetsspasifis ganet foi post-di@nscriptional

. tor nt by nodj fication.of endogenous
senc sIBRRAE Y bbaib TR BR o B etra R R po SRR PRl v
approadhcfbyperbvide el iverySothisRINY thethpEiifs preOithotd @it6 Tells for the treatment
i scl osed herein advantageously enhance rotection

h
of a widgfangsy ofsitsasepl e disordanpasmadie f tisptoaens batswedégwion of endogenous
i . o ; L
R
conjugaidsalischrsed hereal advaotagesistyi anhsnceshié paidctioh and/or prophylactic
-adm ni strati.on of one. or nore.doubl e-stranded
capabilfy B APRNA S rtendREiRaf HERS ¢ to an ani mal
M@fe@is?edthﬁe BRIV QN FORE &EnRI3RidRS, iﬁaﬁﬁingg)sﬁlagﬁlmceutical

d
mol ecul e and one or nore ‘peptide, wherein each
composifisingcyyitable dpradnziatstrabieruef @B or sncap dowble-8Gamked eiboaielsic acid

' h [ copprises .between about 5 to
(asRNAYIGB e R BB, M R PER P L EEaRe He of miaty girva
molecukeqd ene or Htd6eptideQvhddeiN@actbdJRN AREb1¥EVRE Editpieek dbélft B0 about

nol ecul e is conjugated to said peptide. Wthin certajn
30 baseaigp dTheasR Sach PRPtFRCABPEESS Petesn ahed P abphed (rupinp @eids and

compri R R R IR RRBEN R ROT R bsinpid ggva
molecukmwmﬁmﬁﬁgwgﬁﬁ@d&% ﬂli@g;ndaﬁ) aci®Bequence of
VT KAQKKDGKKRKRSRKESYSVYVYKVLKQ (SEQ | D NO. 43);
the pepiGa R BRI Y SR FARDCRETTSET D NO: 44
KGSMWMSW% &B0O ID NO: 33);
KKRKRSRKESYSVYVYKVLKQ (SEQ I D NO  46);
RRAQKESY SR Y LKQ)(SEQUIDRNESHENYVYKVLKQ

% S
Vi G S B RRE R VR BB LD ), anc
AQKKBUKKRKBERKIFSYS¥ Y S YK VLKQ (SEQ ID NO: 44);
KDGKKRKRSRKESYSVYVYKVLKQ (SEQ ID NO: 45);
KKRKRSRKESYSVYVYKVLEKQ (SEQ ID NO: 46);
KRSRKESYSVYVYKVLKQ (SEQ ID NO: 47);
RKESYSVYVYKVLKQ (SEQ ID NO: 41); SYSVYVYKVLKQ (SEQ ID NO: 48);
VYVYKVLKQ (SEQ ID NO: 49); YKVLKQ (SEQ ID NO: 50); and
KVLKQ (SEQ ID NO: 51).

In other embodiments, the dsSRNA has a 5' overhang of 2 or more bp, or a 3' overhang of

2 or more bp wherein the overhang may be on either or both of the sense strand and/or the

3
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I n other enbodi ments, the dsRNA has a 5 overhang of 2
or nore bp, or a 3 overhang of 2 or nore bp wherein

wo b@7osdashang maybe on either or both of the sSPOEES2006/042978
strand and/or the 3 WD 2007/ 056153 PCT/ US2006/ 042978
antisense strand. In still further enbodinents, the

antisensq sfpg- HA St Sordive erbrdimants. flas dRIVA Ry no eymihendnyst further
embodn{n%ﬁg%gwlﬂshﬁ Eﬂ'rﬂﬂq %\n lteﬁgtlll} ]gr?ﬁ eag ut dfsﬁ;éﬁn?%gh%ﬁbp PIn still
further eistiidimends, ethmdsRNAnndemﬂe aomeuns @ SRINARNA anahdeardl arantisense RNA

ti sense RNA tl.deIS opj ugated to
strand apihg P O sl QP SLHP TR aiienss SERRD hor
&S&E&ta%eciéqﬁleﬁfr@@ﬁﬂ&s@ibﬁb ﬁﬁiﬂ&s R6RWBbEEENS HERRThS ?lﬁ&?ﬁ]aceutlcal
|nclud|n% har maceuti cal conpositions, suitabl e

composstms,mumb afdradminisateonoe! ansos maresiR N modeeile togngnimal, wherein
the comgP 1s CO}Q"FCL 88%1 %11 §%egw n%?) ee%%% 6§8 gi% bl\?ﬁepegﬁ?eﬁ% %r(ﬁﬂe?‘eln each

SiRNA fhioRéetohmpeisdser donitsie-steaslcd ridonlvledtigt bAbetaden about 25 and about
ribonucl eoti de of between about 25 and about 30 base

30 base pairy, qnd yhareiiheacinsrlde 1t hsepiendeoviss Bebapietd appgracsispgd includes

the amnz(g Qéfu% % éhe e et QL%QE%SE(%W@@ Cél? glh%g{r g&? (2,916 gﬁhﬁéated to the
dsRNA| %n aoepughinent, the eptide tsibigated t@m neidroth thetiinds ﬂmea cell in the

il PGB bR BRHOBS SRR Aol T P aboaCe Rt & gptozous o
the seqUBRLESHH Fortibs bPSTNFalpRAB&Rce that is honol ogous to
t he sequence of a portion of a TNF-al pha gene. |In yet

bt ¥eé pthenpobediments, theipsesspiediagiosugs BIOVIESS g salepaies, and

polypept%lﬁi COH]HE%%A% tﬁ\;ﬁsSrsgI?lﬁA% %}é‘l@@&l%ﬁ}%\% ﬂﬁg 08812*1#% AESs f dlemgnated

ree s

herein & e IBINGIdBD (A8182) vdserédin BllardlBR &2 c()lﬁp&h&'h}arymeahélfdjrm base
Bl and B2 are conplenentary to, and form
pairs (bphjihafontoVeHeRRiBg By Fet 84%§1WAA101?%3%S Wit these

embodné-lo hERb&AL! 5&%%&9 Bntfror me ?xﬁl Q@%éﬁ B} BRd A is d1s‘i1nct from

ubl e-stran regil eal I ng of
the doub]reektnéndesl relgist iforatedflryotie amhmhdg uf)B’e a8d Aandied:Bé guplﬁx may be

separat(?ﬁ 83}/ gz I&gp}%{(iﬁ%lf "Igg %fﬁul ng %g)u%llgaép B%/e glpabt‘gg Bugleotlde in the

A strand ﬁ?aU istﬁogﬁloﬁédm@tﬁfteeﬂ 8R4 BINRpkRRAY rﬂ%jArBJlCJhQQé)i 81 ﬂhﬁt ik Aestinct
A strand that is positioned between the A’Bl duple

from angrrsieoheore BaeH tnmleatm@ attilbg 3'iend @f either ot boﬁrnroé? ﬁh%yB brpad/or B2

strand. %{qgnah?zel&ngl? r]fggupq g‘? gr b%%ﬁ]?ar %Irﬂ grrc]%l anAgt eér) {i]uaq%{ Efﬁ "tk such
that theﬁirhré\nB uiipzdtb@rﬁ&ﬂeﬁﬁ&eshﬁ tbepakah®thaf 410 msbanoﬂecﬁfetda@i m)e A:B1
hat there are no_unpair

duplex mfahée& B égpheﬁ S’t‘%thAt theoahympaaed Byceqyids it a%éa at the 3' end of
either OPEB%FO?%JA‘ & aﬁh/o%%% gx and the A B2 dupl ex such

the on )/ unpair ucleotide, if any, is at the
Iypiesltly, sTRN Aiat ¢rerdingrio iotst agpfects Iméth@ pr&eft dis¢ldfue c@Rprise, in sum,
stran

cal accord t
botvwees, oSt 15 basiEb i o) SbEHiasaPr b TR QIR B gEbbout 18 and
about 3@ bapatR; RAPRORANDR BN HeRREN bbAR 20256 30 BhicSpaifsP bRl most typically
typical |y, betweéen about 18 and about 35 base-pairs;

either 241 22,123n24, @51 3pi2d ak$,\or Béthaeaepalﬁb Athe sRINAdaB @ptionally, comprise a
smgle-sgr&m paleril%hg f? getivg%}l 1trr}ﬁgi-?cﬁ %ndgp g plr%sléol% ’ Zﬁoﬁpi&égfsf, such a

single-@fahi 9N&lelang GOMD, i35 6r & nucleotides.

Thus, such three-strand siRINA of the present disclosure comprise either an A sense

strand or an A antisense strand wherein the length of the A strand is between about
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singl e-strand 3' overhang, of between 1 nucleotide and

5 nucl eotides. Mist typically, such a single-strand
w@2000086188ng is 1, 2, 3, or 4 nucl eotides. ThuBCT/E8IN6/042978

t hree-strand S|RNA of the present disclosure conprise

e G o PR BB I 0B K e
about 1%&@&?&6@ akd 5131)1&’ WnUé%QQ@ésOétﬁ%%re t ch‘l‘}Q ltlf@ltehgtﬁ%f Ql‘ﬂéjﬁ strand is

about 50 nucl eoti des; nore typi cal
betweemalamut 20 duglsotisies wad About B3 unulclbatldnscmbnomspleaiky thb bangthi@f the

A sran SR 535, B 2ln? htio 30 et Hist ol and about 32

Theathhd§RN280thepsdsehtydsdtédukd addiorlaf @bﬂﬁgﬁﬁe Mtﬁoﬁnore
trand is 21, 22, 23, 24, 25, 26, 27, 28 9, 30

B strandgy degignaiesh heaein, fos examnle.-astBlagng B1 mbsrein eacheB Sﬁ@@delﬁt
R e T

Bl is sdparadaechfrma(ah;ea)r&it]i atnghd B2) bymphcﬂmm @teyortnoora nucleotide gap.
non- over.| ng regi on of a cognate strand and
DependjiimppvbeUhar 14 coghaie , sigend(lpa g5 %e§tr§@p R s eisg irapd, each

B stran® §610Bél eifhep lah aRGkeh 82trddM oR aREAdE sﬁﬁn@ r&@@c‘cﬁfelm&h B strand (B1, B2,
nucl eoti de gap. Dependi ng upon r the cognate

etc.) desqribgéh Hetein ia, indensadentlyahetwsen alvmmltnusbns@e atdr amut Z%Em(ﬂeotldes in
et B85 LEAD e B AR O B0 BSEA N EBRS B st mor

typlcallﬁbet\@eed abeutished]deadel shd boul THRRBMHEIES ﬂIMengﬂ@tlﬂﬁﬁ Rypically 6, 7, 8,
bout 1 nucl eoti de and about 25 nucl eotides in

9,10, 11%@% %Fésf“}‘ﬂ?@&eﬁy“@ég%en about 4 nucl eoti des and

I
E@?meéﬁgu gﬁ%ggkgggﬁgg §§9§ﬁgn§%%ﬁt nucaégkﬁgiﬁﬁybe
separatddnfréme rgebondr® strartdy(Bi2g b laynidk orhyy Bgap. In tHBe ebopdihZentsl®herein Bl
i B2 SR LEORL052,0 Dol SHOLT 10 Lepont g pon L1,
25 nuclédibes; riﬁ&re@%pwaﬁﬁﬂﬁé 3hie 1tk JehRERnAbIRCORELIB HRIE AR Qb(gﬁzl)S Iﬁ\éleohdes

a nick a gap. 1n those enbodi nents wherein
still moperigpR2llnthe sop pubeiweeh #youal glapleomdeeangaiboutslmypﬂmﬂby most

ot PS8 43 RLEY B S B4 s
terminafenlitia b GUllydtSxy (icd. O IIRS: mapterininatidkEh b )Spplﬁ@bhe}te tike 5-PO,).

i's _between about 1 nucl eotide and about
i ertepecnoen czesEpihedrige emoraed gctbodgthagemgloy one or
d
more gippePor dicleéh g exiRNGL ERIdBL Jang BhlbpShiShy Gty fE Mo ormere
gapped bt niCkid dupleragiRNgY miotegtie(sM t h a 5' phosphate (i.

- P04), . Wihij, h f
g’lﬁ@? g%ft?ﬂ%glvaﬁ%élﬁlﬁgﬁ?r %%@%ﬁgﬁﬁggge%th%qg éﬁ%ga%n%ﬁ éteaﬁ of (a) selecting
a target @Eﬁ@ VEIRRRE theQhrglt SRYs HURE&X iRl FMNA, f@%ﬁ@#’A—gﬁ&ﬁa’ce@Q& dsﬂencmg,

I’TpOSItI ons corrprl Sin one Or nore gappe or ni cke
(b) deSIlepg @Rd/QT Rmﬂlqstzmg:wlei(a be. s@NA\molhctde(@)sfour &RNA mediated gene

s1lenc111§ e ta nE i aln% Q{L %n%lé { po%gl gc:g%ﬁgl%eélsare]gapﬁgd or nicked

duplex irﬂi’*@‘ﬁére@l&ﬁ@ gz!qﬁoﬁul:laﬁﬁﬁbrs\rih leftherdB&&onsé ffandi oM HERALHREE strand;
gene silencin gj (b) deS|gn|ng and/ or synthesizing a

and (c) %@}mna%ﬁélgsthﬁ metienudq t9)a qeblrexprempiiag thedrigeleviral @gee, wherein the
SIRNA RId:pAHiL BBsrbistolify bAGH ?tg&%@da&ﬁ&?&nﬁ&%&b@aﬂ%ﬁ B¥eby

onpri ses
reducing its expression level in the cell

)—

Within alternative embodiments, methods disclosed herein comprise the. steps of

(a) selecting a target gene for siRNA-mediated gene silencing, wherein the target gene is an
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dupl ex and wherein the gap or nick appears in either
the sense strand or in the anti-sense strand; 30 and

w@ efo7asitshi steri ng the si RNA nol ecul e to a cel PCT/US2006/042978
expressing the target viral gene, wherein the siRNAis

capabl e of specificall inding to the correspondi ng
endoge‘?‘%ﬂg e QIP‘L é’PPlﬂ’FQ{W PRECRYC e]p%g@gq)wgtaqaegg@@rgpg@gqswne Or more

g il . i _
S By B 28 A TR, A i
synthesizinge suitableagappedyest nigeadaiuplex ssRIRNAnoledilefsp tbr giRIEA mediated gene

. . Si l.enci wherein the targe is.an, 5 WD.
silencing g S ek pet el 2ne rbasg e A gRolBtile huniisgn g gapped or
nicked Qflé:00a WilereftBE Bilort gk SRAGSN HBerltRE 88ke 88 or in the anti-sense
rises one or nore sequence variation(s) froma

strand; grg}n@é adrrdsteringdhe sIRNA aclembrjiorforstl exprassing e andegzenous tprget
e st )
e, AU SHTATES A8 Bo 01 P R B R cndosonons

target nERINArthernby edduting ite eripgesi@iigvéldn ded ceflene wherei n t he
i nol ecul e conpri ses gapped, or 5 nicked duplex .
Eﬁﬂ%&’é‘?ﬁ@ﬁéhﬁ St o 3}@ RIRYSELHYeRHPIQ BRITeqURS @ prior
knowle@E\S@hS hiABG R selibnb 6t é\féﬁ( ]'é&%Fﬁ@ ge@t\faﬁgﬂqf(s) ul ctcd )oPI the gapped or

_ adm ni stering the si RNA nol ecule to a cell ressfng
nicked dupdexesiBdYedoitislly.dhemicleqgisiessquenes of the siRNAnRIYWb6 slected from a

capabl e ecifically binding to the correspondi ng
cmme“@ﬁﬁ%%%ﬁ%ﬁ%c%ﬁgﬁégP&wRNA thereby reducing its

€¥pIpesisbAdaddMethodsditdiesed Bletein hile vsbful iR TRURADS a wide
that nmethods of the present invention do not require a

variety pf tagpget virgsqgdesindiagdubnotilizaiter fo) winoviBses exygl At bupan

o UEE OOSELBVIEDS A T 98, B A gt
syncytisl edus/inenaf medapneiniiviusigynie medigfdedda firayn diuman parainfluenza

. onserved region of_the target_gene. Conpositions, and .
virus 2, T PR Bt PO TR AL Virys 4% BURR gerapuluenza virus

4, inﬂ%é&@% Py iMuidBza B b iMinBlirdHRIBhANdAH EeFipdsnC! udi ng,

ut not limted to, retroviruses, such as human 15
Within enethécispent pf thepuesetitiisdlosuasiswebvidedsa methoidrfat imhibiting

viruses, such as hunan.respjratory syncyt.ial .virus
express{it o3 e SR aRBYl TR B Blr e PRS- dpRe
pharmabétiial ddatisitonbl@Tdae o inbkSdoliblWimbePab@ivdfdid /& BlsRNA)
virus 3, human parainfluenza virus 4a, human

molecules tgythefapirasly whesein fhe phaasmareirticabepmapositipng gemprises | thedsFaNA
T v . 0 iy

molecull, o g o RN LB ol b ol g g0 e

pairs, wireteioehchqrepiiddisbietwaeg ab@@t Seacdrabosi 4haminoaciyle aad,i tppiaslly, includes

.ani mal conpr|sj 1 0] ring conposijtions, .
the amifg i gpaiCp KL e Eléﬁ&&#éo@m gremn caeh dyRNGrmelgee is
conjug Q! £peptipgnded ribonucleic acid (dskRNA)  nolecules to

the ani fral, wherein the pharnaceutical conpositions

conpri ses the dsRNA nol ecul e and a peptide, wherein
each dsRNA nBREZHPESCRIBEION&F BHEPRASVIANGS about 30

and about 40 an ASSERURRETDERMGEIRE "ToC) Soes 2
FIGUREI NoGelcdlébudphstesis of il 658 ddgdon 91 yitrodolconjugates

wherein each dsRNA nol ecule is conjugated to a .
dsCoPZF}gbﬁl@ég_and dsCoP277nfR950 having polypeptide PN277 conjugated to siRNA N163.

FIGURE 2: RP-HPLC analysis of dicer endonuclease processing kinetics for

non-conjugated siRNA N163 duplex. (A) unprocessed N163 duplex, (B) incubation with dicer
endonuclease for 1 hr, (C) incubation with dicer endonuclease for 2.5 hr, (D) incubation with
dicer endonuclease for 5 hr, and (E) incubation with dicer endonuclease for 7 hr.
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BRI EF DESCRI PTI ON OF THE DRAW NGS AND SEQUENCE

| DENTI FI ERS FI GURE 1: Cel el ectrophoresis of products
w@Roodios@s3 di gestion in vitro for conjugates 30PCT/US2006/042978

dsCoP277nf R952 and dsCoP277nf RO50 havi ng pol ypepti de

PN277 conj ugated to _si RNA N163. FI GURE 2: RP-HPLC
BIREPs @Wf@eﬁ -HRE §ormabissof diosr sadanaiclegsadpessiag kingics for

- &EFRMAS A d N163
non-co Q% Itéa ( B) | ncubat i on w%?%quékg 2! e%dggggloggzzef or 1
FﬁGUKE)ﬁI iBEfItVStanelysisiof A hd dicer digedionuod] Ineas:enﬁlgateé N 6B|r
incu i W { h i,cer endonucl ease
PIURA SRR Arbfs of £6F sidBREee Zearepine A conBigs SRNA
having I?F\C’Q%I?-Id 086 P 5PCoA SO’ RRAM 163 QIRFESontBRwith@dt dicer

LC anal ysis of dicer endonucl ease Processn ng
8

endonuqleaﬁeprezﬁgntfa@d (B8 divsf ensloneecase digrshiis et epiptaaie- shown

(PO oL LSRRl olelp e i

for gen@ﬂﬁiglsiRNA?f)e;didé&bnﬁgﬁt@@&&ﬂe@&i&dﬂfe@ﬁﬁSSI ng for a
conj ugated.si RNA 5 qr@w ng polé e tlée PN357

eoRTHRPed it hegmingaaid seuepdgR tan exemplary
peptlde gﬁl?a%ﬁe fo‘[? g@&é}a%geﬁﬁmp &ﬁﬁ@tco gatE:gAs @bs@ﬁbéﬂi‘ Ife‘?&n _
donucl &ase digesti o of co gate. SEQID S

SE@ IBN@o3 acihe asnnm&cndeeqaRR@RR of an exenpl ary

DAATAERGES AN B AP RRSARREIANS %@?@ﬂﬁ%%pﬁp&d? fitable for

generatﬁg'sﬂﬁ\mlﬂﬁe@tl&@Mﬁ%&es‘%@d&é%@dw}( of an exenpl ary
peptide suitable for generating si RNA-peptide

eBRIIDPIOe4 indegayee peid deqyencs HAVSHAD R AV NBALE. ABsof aneexemplary
peptide 3 A7 oG RIMETIRR A ponrids coningpicns desaribed harein.

BEQUIDANOS fii¢ thielatnih®@acid gexuenic AAQ’@PRI%]E@DLAA@ of an exemplary
es as .descrij bed herein. 4 is the

peptide aﬂﬁtwgﬁg@e isgnratingHRA Axpgptide pmygﬂemﬂiw l\lao*?ﬁi herehpl ary
dborerithde 1§Hﬂetaﬁﬁh@ a&@ Eecﬁﬁﬂ&r @TV@Q\LSGM o4 an exemplary

conj ugates as describ erein. IDNO 5isth
peptide amitaipde ﬁnmgdneremgslBNAApmﬁdE‘dbmlag&bW@ﬁnbﬂd lexeinpl ar y

BRI RS2 s R aluns hed tieRed PRBEBWEERB 68 Ry pon exemplary
peptide 3fitdhle AF it SEANEARBIADM1ile GOhEMEY 53 @éscﬁﬁe(ﬁi@?élﬁ' ary
gE ti de suitable for eneratl Si RNA—]{)/ ptid

i Pe 8 igthedayee pyié deqvenes MGIAHLISED MAJ@Q??A af amhexemplary

peptide %mtét’ﬁ?e iy é%n?sfggﬁy@g@&gger o xﬁgtgﬁ@ Seﬁb%hﬁégnpl ary

SBQ IgNOe 9 inthed@sing hdié dedrened InGT?KE[QD]ENm{T&P@AItﬁB/GAP of an

exempl%g(]é)gg g aﬁ@&ﬁé@?@;a%%%&@@@% pg@\ugafé@taqg eé(c%%%d %eleln

SRO mﬂﬁbeio Sthd8REhd 9&&1 %@%ﬁﬁi@é%@ﬂ&\m RALAKKIL of
amno acid sequence NKFHTFPQTAI GVGAP of an

an exemplary peptide suitable for generatmg siRNA-peptide conjugates as described herein.
SEQ ID NO: 11 is the amino acid sequence TPPKKKRKVEDPKKKK of an exemplary

peptide suitable for generating siRNA-peptide conjugates as described herein.

SEQ ID NO: 12 is the amino acid sequence RRRRRRR of an exemplary peptide suitable
for generating siRNA-peptide conjugates as described herein.

SEQ ID NO: 13 is the amino acid sequence KLALKLALKALKAALKLA of an
exemplary peptide suitable for generating siRNA-peptide conjugates as described herein.
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25 exenplary peptide suitable for generating

si RNA- pepti de conjugates as described herein. SEQ ID
wOih708615% t he ami no acid sequence PCT/US2006/042978

GAWTLNSAGYLLKI NLKALAALAKKI L of an exenplary peptide

SHOUPING, | R BE RS 8L skB e AEPEA R IPEG 04 BR cxemplary
peptidesaightafe Tk kHdeRINEDRKKIN e @bnaBatex 8IdsBibed REERI de

sui tahbl e for tgenerati ng si RNA- pepti de conjugates as

SEQJP WG | hist Bp AminpAcibesanenaedF AAVIGTH N b ofet ckemplary
peptide 3G o &%ﬁ%lgfe\]ﬁp %ﬁf&% %Bhﬁgé(te? g&(ﬁésgxgbescﬂlletr%gd € or

gener ati e conj'u ates as escri
BEQEDNNOSEG) S the hiiindl&id sequibeced GGV GSHINSETW 6f an exemplary

. o KLAL KL ALKAL KAAL KL f . npl tid i t abl
peptde ol i RTINS TRNA- B GEEBM Py eAaeron ey | hed
' . 7 I
N4 5 T e HG. Ay iSetnionte, O LAl ACLT ENBIEG g mlary

peptide gyitabletop lcameratingtiR¥A-pentidalsbejupges gedmeabédiprein.

' -RAPY 4 njugates as d ri ' EQ I D
RETYSU0EH Rng AR S B R E I R R AR R0 emplary
peptide anitabkefop lgansratieARNIepitide %big@git% aPRREMFd KFein. :
ﬁ'gﬁNAgffep“ de. conjugates as described herein. 5 SEQID
R IPNOs 19 kdhe amine a¢dd spagerfigence FLGFLLGVGSAI ASGV of

TSRS RORar e oY RIS RS oo

an exemy@ary peptide sufiteblerfongenacitidg siRNkpepti @3/ Eodiigakdshk AEAGEed herein.
| eptide.suitable for generating
gﬁ@@elg@p?é %“ethgéﬁj‘rlfg%?l“g?qﬁgncﬁescri bed herein. SEQ ID
ACTCPNEKIHEHRR SeQareHIC HHpBe GHENERK PARE RV RYEFRAREVC of an

an exenpl ar 10 peptide suitable for generating
exemplayy Rrptiqeeyyitable ferggnatpsing siRASA gepiidd mihgataseis descaibl hein.

g@%ééﬁ&sékgg@mﬂn @éo aﬁ%ﬁﬁ. ; 1 lﬁfﬁﬁ%mu 0K VYGKT SHLRAHL RWHT GERPF

ACTCPMCKEGGER GREIPKH Y QPECHIPEC RV 2aKe SHITR AENRVAHEGERPFVC of
si RNA- pepti de conj ugates as described herein. SEQID

an exenipdgry pgptide supablg Aoigpnsratige siddVpeptideconjugates as described herein.
%%%W Q(_llll g’IBgGKTF RKTSLLRAHVRLHTGERPFVC
of "an exenpl ary peptide suitable for generating
ACSCPNRWBGBERGSINE R KK A EH IFS QR VY GICTSHERAHL.R WEQ' GERPFIC of

L

SEQIID NO: EXRITRE Ahind 2R dedfered! t abl e Tor generating
Si RNA- pepti de conj ugates ‘as descri bed herein. 20 SEQ

RCTCPNS TNEMB SLPETY GEDHR GRKQHIGHIRGGERI &Y GKASHLK THLRWHTGERPFLC
ERGKKKOHI. CHI. TSHL L RWHT GERP, .
otan oS T L T S R i
SEQR-e 24 tehe amjiogricsqasncdescri bed herein. SEQ I D
: NG, 23ist9\e am no_aci d sequence
TCDCPNCQEAERLGPAGVHLRKKNIHSCHIPGCGKVYGKTSHLKAHLRWHTGERPFVC
of an exemplary peptide suitable for generating siRNA-peptide conjugates as described herein.
SEQ ID NO: 25 is the amino acid sequence
RCTCPNCKAIKHGDRGSQHTHLCSVPGCGKTYKKTSHLRAHLRKHTGDRPFVC of an
exemplary peptide suitable for generating siRNA-peptide conjugates as described herein.
SEQ ID NO: 26 is the amino acid sequence
PQISLKKKIFFFIFSNFRGDGK SRIHICHLCNKTYGKTSHLRAHLRGHAGNKPFAC of an

exemplary peptide suitable for generating siRNA-peptide conjugates as described herein.
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RCTCPNCTNEVSGLPPI VGPDERGRKQHI CHI PGCERL YGKASHLKTHLRWHTG
ERPFLC 25 of an exenplary peptide suitable for
w@enensdlshg si RNA- pepti de conj ugat es as descr i PETUS2006/042978
herein. SEQID NGO 24 is the am no acid sequence
%%%FAERLGPAG\/HLRKKNI HSCHI PGCGKVYGKTSHLKA. HLRWHT GE
t 201 thaampoacid $59PeicGe suitabl e for generating

i g e bEpide 35 Pt

generatm@mﬁmt@ﬁddm@smmmﬂsm RAHL RKHTGDRPFVC

e tl e suit 1 I e '
ShaiRads ?%éﬁ%%‘ﬁf et SRR KL ARIARK T e prsmplary
peptide MNtab2Sfol eddisti L 1S QEMBPAEs as described herein.
@gQSLKKI FI FSN RGDGK I"HI CHL TYCGKTSHLRAHL RGHAGNKPFAC

dP Nex2isithe gzmpw@mcnctj@qg@nqeéwléi\fWrF%ﬁﬁ%CKDI% of an exemplary

peid A BB 5 A SORSHOME 5oL RE RO sl 10

SBQID MOt 80 s&lwaﬁﬁ@ AAREqtdMEPFQCRI CVRNFSTRQARRNHRRRHR

G oé ﬁg §xer$ g ¥ R}g}é[&}qe sui tabl e faor (ggngt;g}tcéng%@ymgpﬁde

suitable o g«%l%rdtﬁgtsﬁﬁﬂﬁ'ﬂggﬁd@&drﬁlug%% %'&9&: 5k BLEALAALAKKI L of

an éexe tide'suita or generating
SEQNR-8ep3 1 sehe mn}lmdaseqamq&@mmmﬁﬁmmmsm of an
e .am no

exempIqy poR g TUPHIE (ks Paleh G SRHEDFa eI ch g cbed hifein

SEB%N@DB.?) fehé MRinddRIESeqaenddescr i bed herein. SEQ ID

30 is the am no aC| d se uence
KGSKI@;}(R AGIK KRB K@:qﬂqrtﬁxemplary peptide suitable

for gem%l?ft%@%}%fg td%@&;gé&f:ssé@ &e@pljclﬁ dfh% Igener ating

e conju eS @8- described herein, SEQ ID
SED IBINOs35 sehamidieotRieisdqemgeience

SR I TN R

f 8% {iRRA D& B % 3 RNQibeadhekSn t he ani no acid
o B equence DR Boniy <KDGKKRKRSRKI§SYSVYVYKVLKQ of an

SEQpl MOy3psphé vecleatideabieencd5 f or generating

5'- CCCW&E@S@@QA@?@@%@%{:@?A@ ﬂ%’s&%gxgr%%lg %glynucleo%(ae suitable for

generatig sHRIG Y E S danis @%&m)ﬁe&m of an exenpl ary
gol ynucl eotl de suitabl e for generating si RNA- peptl de
BQJIDgEOe%7 eséh%@m geidisequerden. SEQ ID NO 36 is the

KGSKK* *_;7' ASKR] WVL Qa(r)]f aenxeexen‘]lplar;; peptide suitable
for geneﬁa)thljngNe‘Qp&;ﬁlﬂe sonjigitbead duscrilgditerah ng si RNA- pepti de

g]gQJ I%gﬁgeil ?ssihg gl%fnrol a?:? se%%gr?cle RKESYSVYVYKVLKQ of an exemplary

peptide suitable for generating siRNA-peptide conjugatés as described herein.

SEQ ID NO: 42 is the amino acid sequence
KKAVTKAQKKDGKKRKRSRKESYSVYVYKVLKQ of an exemplary peptide suitable for
generating siRNA-peptide conjugates as described herein.

SEQ ID NO: 43 is the amino acid sequence
VTKAQKKDGKKRKRSRKESYSVYVYKVLKQ of an exemplary peptide suitable for

generating siRNA-peptide conjugates as described herein.
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SEQ ID NO 37 is the am no acid sequence
KGSKKAVTKAQKKDGKKRKRSRKESYSVYVYKVLKQ of an exenpl ary

weewrioskassui t abl e for generating si RNA- pepti dBCT/US2006/042978
conj ugates as described herein. 25 SEQ ID NO 41 is

d sequence RKESYSVYVYKVLKQ of an
Sgbe%aﬁg)rg‘} £ %‘iﬁ‘?f%ﬁg % or generating
AQKK DI KIRRKRIRK ey DOV YUV ER QBT Ahesehipheg phfideistitatiErigenerating
NO 42 is the amino acid sequence

siRNA—meidﬁrmWMKmb@@wsWWKw KQ of an exenpl ary

BRI % 28 4 BB foia SR KD RS Y VVIVLKQ of
an exem%/_rhﬁ/ FEpiae snﬂﬁalbtb Begeirntihg siRNA-peptide conjugates as described herein.
KDGKKRKRSRKESYSVYVYKVL Kl
SEQ AN 4pds thegaring agid ﬁ@q@mﬁ%ﬁ%ﬁﬁ%ﬁkﬁé\ﬁmﬁ of an
exemplaflHilE Sl E £t BencartlD FORAL OGRS SoRbESAARRLYEA Hefin.

mno ac equence
W«mmmmww@mzt&@wmﬁm an

B
SIRSIHE NS ASAERERRRKES ¥QIOMIENY KUY YKV L) o eiprediplary peptide

pepti de suitable for generatl ng Si. RNA- pepti de
suitable fwrgeneraties siBdl Adpeptidelsenjugaies phdesc eaelmo 46 is the

RN RF A S BHIGAE o 5@5&%&%% OF & cAplary peptide

suitable ﬁr@ﬂﬁf?ﬂaﬂﬂg mﬁmﬁc—péptiﬂg&bﬁ;glga&s dedexcribethdreinei n. SEQ I D
NO. s the am no acid se SRKESYSVYVYKV
B1Q Fa N@xhip fhgramipe a?lﬂ&éq%%g? %E&ZL%& of F8.FEFRP] %Pepﬁge suitable
t kched herein. 10 SEQ
for ge“efﬁﬂ%ﬂﬁg‘ ﬂegﬁdi%‘%%ﬁég%géi ?ﬁ@?é B SVSVYVYKVL KQ of
SEQ ERANDI Hr iy tlpaeqmmd ecldsaqmeame KVIgEQ@émn caemplgry peptide suitable for
[&_ﬁ,&)eptl e con E?fg scri bed herein. SEQ ID
generatingFIRAAPER 45 ORISR AEE- VYVYKVLKQ of an
@gﬂplmysm@ﬁé eﬁﬁmo%tﬂdts@%@lcfam gener ati ng

NA- pepti de conj ugates as descri bed herein. Q
KGSKKNY TEAQKKEG Sa{SSW\QJK@\yL @Qegsgnglﬁry peptl e suitable

for geneg?xcﬁ@ ﬁﬁ}&[]? %Phég it t(% aagltﬁsc%%dfh%feblgener ating

e con es as described herein. SEQ ID
D IBJN 0553 Rehamidwtide sehmwﬁn@@ﬂﬁ(&ﬂi@C@N@AUCUACUCUU—S‘ of

exenpl ary peptide suitable .
an exempaRxofyapelrefidecyitle fircgengiatige SR A QB RS %’ngaﬁés fggeribed
herein. NO. 52 is the amno acid sequence
KGSKKAVTKAQKKEGKKRKRSRKESYSVYVYKVLKQ of an exe
&E@ﬂDdéOsﬁFi tsathé eucl@gid sequppned alHGEARMAI GEpG GA GAG-5'of

xRS STE0L 5 B RS ol g Bt

herein.

SEQ ID NO: 55 is the nucleotide sequence
5'-GCCUCUUCUCCUUCCUGAUCGUGAGAC-3' of an exemplary polynucleotlde suitable for
generating siRNA-peptide conjugates as described herein.

SEQ ID NO: 56 is the nucleotide sequence
3. GUCGGAGAAGAGGAAGGACUAGCACCG-S5' of an exemplary polynucleotide suitable

for generating siRNA-peptide conjugates as described herein.
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an _exenpl ary pol ynucl eotide suitable for generating
si RNA- pepti de conjugates as described herein. SEQ ID
wOiEh07/88615% t he nucl eoti de sequence PCT/US2006/042978
3" - UUCGGACAUGGAGUAGAUGAG 5" of 25 an exenpl ary
e for generating si RNA-peptide

9] uga{):? %isgtﬁe %ccl?cf%gfg&eqlf?él? in. SEQIDNO 55 is the

5 GCCUM@@CA@J@WHG@C&%@WM& suitable for
| ary pol ynucl eoti de suitable
genera’u&g HMTH?Q 1de e gaisstas desceibag hg@t@s as descri bed

36 he nucl eoti de sequence
DL %@%ﬁ&%&%ﬁ@ 5 of an exenplary
3 GAC@@A&E\GAIC&HH GAA ALCUGKIGTA GOC-Feofeamadxie gl 451 Baedtidduitable for

tes.as descri bed her ei n 10 WO 2007/ 056153
generauﬁ%? V&Waeﬁ pystiRed herein. s t he nucl eot i de

upINe: @Imga@e@w%wuwede@ of an
%%g Ey y nucl eotide suitable for generating
Guie

CCCéU HeACERIAYARCEdATS3 dd s rex bmglamepaliymucl SFQe kitable for

s R IE MR ARG 5. 0 cxrpl oy

$IBQ YDSO 60 {sdBe Hubléctide Seduiice gener ati ng si RNA-pepti de

ates as descri bed herein. SEQ I D NO 59 is the
3- GUG&E&#%%?‘IC&“@Q (8 CUUCEEMIER ot aresandacsolrudkotide suitable
bl e for
for genegietlr%%?ggqn?é ﬁ HXC&@‘% & c%)%ﬂ%ﬁeg%t%etégas descri bed
FEQ dDINO 161 SE@h@lé«lﬁde@&Neﬁcd he nucl eoti de sequence

5 A AT E S S STt e

tifi @ BIRIIRRBt @Scolfffcs hed é&ﬁbé‘dﬂ FEQ ID NO 61 is the
generaln%cl eot | dglsequgig?e 5' ? ere CUCCCAGGUCCUCdeT

FQ IR I\EQe@ﬁolSéh%/nWOyldeCBJ@nWje sui tabl e for |

O T T —

for geneBitinGAIIGCAQPIPGEASAREXLGATAGND Derepf. an exen’pl ary
eot | de suitable for generating siRNA-peptide
@Fﬁéﬁaé\@ dheqaclofife geqwere n. SEQ ID NO. 63 is the
5’-GCC‘2€*?WAW%WW%?§%SS&&&9EMsaser%arggg}pe}uglreyﬁde sutable for
generatipg FiRINA-peptidedenpightes bs destribed lyaaiar at i ng si RNA- pept i de

S%&”DH %?(5:%34 i%%hedneu% eotlgg (sjequllgrrlceei n
S-GGUCCUGGGAGUAGAUGAGGUACAGGCUU-3' of an exemplary polynucleotide
suitable for generating siRNA-peptide conjugates as described herein.

SEQ ID NO: 65 is the nucleotide sequence
5-AGACAGCGACCAAAAGAAUUCGGAAJU-3' of an exemplary polynucleotide suitable for
generating siRNA-peptide conjugates és described herein.

SEQ ID NO: 66 is the nucleotide sequence
5-AUCCGAAUUCUUUUGGUCGCUGUCUATAT-3' of an exemplary polynucleotide suitable
for generating siRNA-peptide conjugates as described herein.

SEQ ID NO: 67 is the nucleotide sequence
5'-AUGAAGAUCUGUUCCACCAUUGAJAJG-3' of an exemplary polynucleotide suitable for

generating siRNA-peptide conjugates as described herein.
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SEQ ID NO 64 is the nucl eoti de sequence

5' - CGUCCUGCCGAGUAGAUGAGGUACAGECUU- 3" of an exenpl ary
weolynsabeoti de suitable for generating si RNAPEEPS1006042978

conj ugates as described herein. 25 SEQID NGO 65 is

Es&éﬁ%&e i.de se uen e

g BU- 3" of an exenplary

5" CIHJMNU@GIWGMK:A@AREM@CAQMT&&@%@Hé%gr&%lah?}\ﬁslp&m %diﬁle suitable
) s the

conjugates as_described herein
for gen(ﬁg‘@p% petfgaqniigates as described hereln

HWWT 3" of an exenplary
Rjnucl eo%| de " sul T50F or generating

5. GA[E]IRNAUWC@ALHMAJA@B&@SdH&CdE?Sﬁ&h leeemplarepdtynuektii®suitable for

i s the nucleotide sequence
generatig SE%:’N(@R A deRsApsd ewin.of  an exenpl ary

MILUQOE S § 1t generating si RNA-pepti de
5%% uga?eZ i bRl nce 00 2 09, S56165

5-GAGRETI UBSZROSY GAR GG A ATAGAD 4D dTE8' dfantdxemplacy pallyinatdeotide suitable
UCAUDTdT- 3" of an

' - CLUUCAAI CA
for geﬂ%%éueﬁqgﬁf%%ﬁ%ﬁ8mé‘§? B PR Telfor generating

SEQYD WepYi dene atilvstiatcasq@ncdescri bed herein. SEQ ID
NO 69 is the nucl eotlde seguence 5

S- UUGSA@@&Q@M@MB@@@\@NACd & angkemplaekpotphiaigotide suitable for
generatﬁ W&lpee {15980 Llll tté% als c?irbed GG ating si RNA- pept i de
nj ugate

glEQIDNO 70 is the
ﬁEQIIEdtIOd’éZ Bethel ﬁﬁdeotlde sequence

| f | a
S-GOATATIA It A LRSI ARG Thehief an PreErRNR B loptide suiable

for gen&G AR MGRINAS &ﬁld@%@@ﬁgg‘égaé@é&ﬁ%d mefeipEQ | D NO 71 is
the nucleo I'de se
e dBMdNCl C- 3' of an exenpl ary

s oI PR A BT TS8R RS o

eneratinp SIRIQA i1126ti € s as described herein.
8 g Ugg éL’JKLILC:%%CUCCUCAAdeT 3" of an exenplary

%@W%@eﬁ‘l isdbe guﬁl@cmﬂeéeqmcer or generating
5'- CAIW@%%E‘ n KA e th@,’aTg%sf' rolf 911? %xegglglgrlynpolyn%gle%gde suitable

sequence
for genaam@mmwépuuadu@waiﬂ@d&er@ﬁ an exenpl ary

S0 aReBuiitniegesnenes Al rop@mEIES e  Shequence
5" GGAW@RU&%WR@A@AA&%}&%M% for (%eneratm%( 51RI\{A- yptlde
conjugafeslag desstibed heteinsinifiablei2e for generating si RNA— pepti de

%@JIB% €% 1assfhéj oo éc;tlk%i%dsec?ueeglgé Of an exemplary 27-mer A strand sequence
3“TTCCUAGAAUAAAGAAGCCUCUGUUAC-5' suitable for generating siRNA-peptide
conjugates as described herein in Table 2.

SEQ ID NOs: 77-132 are nucleotide sequences of A, B1, and B2 strands of exemplary

polynucleotides for generating gapped siRNA-peptide conjugates as described herein in Table 2.
SEQ ID NOs: 34, 38-40, 133, and 166 are nucleotide sequences of A, B1, and B2 strands
of exemplary polynucleotides for generating nicked siRNA-peptide conjugates as described

herein.
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SEQ ID NO 75 is the nucl eotide sequence of an
exenpl ary 25-nmer B strand sequence

WG 260GERUISJUAUUUCUUCGGAGACAAUG- 3" sui t abl e for PCT/US2006/042978
generating si RNA-peptide conjugates as described

herein in Table 2. 25 SEOID NO 76 is the nucleotide
sequence of Qﬁ%l%ﬁ&%% WWQFW uence

gen gfre%t'%%ﬁls'ﬁ%% Hé‘gb &W Eﬁig)htﬂ%g gﬁmft ﬁ{t%rgfging nucleic acid

) rat1 ng si RNA-peptide conjugates as descri
(siINA) haragirecursor Tizenéad, SnplefRgliD chibbinafida 4 palyand eotirts detitveryeenhancing

f A d B2 f I -
potoe iy R ot el e 3505, S BB e hen
admlmﬁ@ﬂéﬂ WAt E o @ﬁlaﬂﬁl‘i&rédéﬁ ds ARGMaA. Thusl pBlyBudeoti®UeiFyldAhancing
© 34, 38-40, 133, and 166 are nucl éoti de sequences

polypemfdeﬁ\dlsépseddmelemam hearriarabipol meptigesoonyaripbtighnedyreptiflesetbat are

e T

polynu@EiTiﬂek,Eﬁ):lﬁ)lEﬁWd @hld Qkeid PyENEdEIN The present
d.on the observation that short

(;11# sur i s pr.edi c%‘]{ﬂe
Oweeﬁr’le%s amveefilm}nayche ag¥ ercea}plexed with, or
e

o1 A Sy

composiadn thet gnhargeh amtoasdllelandélivietyof the sk ay @:dmpmcti toodelmenyyesulting

om0 L A BB, AR i

polype@leypephf)des di scl osed herein may be natural
pol ypeptides or artificial polypeptides that are

sel ected inter alia, for the|r ability to enhance the
Selectionag an pf ol apiide Deliveryrenhancing Polypentiges eoti des,

S D 5 AT Pt
polypepitii@pis ehBtbnwip’tdﬁﬁlnoor a fhﬁlypem]dﬁ @apqﬁlded‘ragmmt @]lenm[\& analog, or

coniuo B EE SO e YEC SRRt 09 PRSP 66 L9 LT

with orfel® nﬁiré\lﬁlllqén%ﬁ 'H%%&Cbrbfénﬁﬁl dr\b%[%eﬁt@&ééé)tdoﬁ%spcﬁlﬁﬁ@ at least in part to

contactin e target cell's with a naked si NA
a partiag pequengetod @dnstwﬁeprd‘@m vier qxaemlmiﬁ,qmg)r o yﬁémfpuewmg ‘histones:

hlstoneﬁiﬁe %%%1?}? % gﬁ%%)%% B glspg? :[-%e%}'(i]]i%gr? Lﬁlg,:o?rltoe gfgr (rjn%re polypeptide

fragmeﬁlﬁbﬁ dédiXesives thbrebheorhpi&ng hidBast b PertabssqnbEdeasttal Iﬁﬁone protein,
enhancing . polypeptide is a histone protein,

typicallyat g S BnL-a C%Til’ﬂ%‘é’ﬁi’ egiues akaaatve NmeRIeiD,
Qﬁ] oPfdetdlled ¢ ﬁ?{?g He tﬁ@ﬁkﬁﬁ/}n 1\.(&3(11% Iﬁﬁ&tu?'@ %ﬁlglplex or conjugate is

odi nent s, I's adm xe éxe
substarxtlah}’ ﬁgab‘éainplmpathlcmmmmundm rla ofther Ideﬂaﬂe[gtlhbd)ﬂlﬁteﬁmethe siNA that is

wamis L S SAR(E) 0L ROLYBEREL 6 2), Sor T eepondh g ot Lot Lo o

double R AkHRH Q{N)A 0P Bx i pl BB uble-shAEd I N AW A %haB B 1P ﬁﬁ%r néQeotides, and
hi stone H', histone H2A, histone H2B, hi stone or

is a shojf lgt%ﬁqeng-iKNz%fSﬂbNé)oln mlwlemb@étm@és therlagtnaﬂpelymmcleoﬁde
dehverg %ﬁha\ﬁ"&t | \ﬁ%ﬁlpe ﬁ{i nEr IeS) n%n of h1§on H?Bparexemphﬁed by the

polynucleotlde dehvery—enhancmg polypeptide des1g11ated PN73 described herein below. In yet

additional detailed embodiments, the polynucleotide delivery-enhancing polypeptide may be
pegylated to improve stability and/or efficacy, particularly in the context of in vivo
administration. -

Within additional embodiments of the invention, the polynucleotide delivery-enhancing
polypeptide is selected or rationally designed to comprise an amphipathic amino acid sequence.
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typically at |east 5-10 or 10-20 conti guous residues

of a native histone protein. In nore detail ed
weewodsemeht s, the si RNA/ hi stone mi xture, conpl PXT/U82006/042978

conjugate is substantially free of anphipathic

conpou . .In other detailed enbodi ments, the siNA .
For exafijply u?%udls%yw}%%ga figlséﬁ%e%&aéﬂa{ngwb&v@ml aRbeeLstedaghich
.Jéi 1% L r .l WM R i .
comorily PRSP B POIPRALE s LgSATREL B8 B
sequenqetypmaier B0tih tinkeslora plucllitoof desgedandno acid aessdves that form a

i nterfering RNA (si RNA).. | diments, th
charged ST AN, Fafbos bl nRRTRRRE TR0 ot ypep | e
GOGMET Eisodanéiits gﬁemlﬂﬁcl%tﬁk%ﬁvéﬂ?%mﬁﬁimipﬁgsi’s RYected to
1 dae

.the ol ynucl eoti de delivery-enhanci ng polype ] )
comprisgeAprgteit Ensingtionomain peaolib rad a fessigenic peptidestongn or motif. A

‘ . I . . i : .
potin 40Pt 1. 6 SSRGS Sty wans
throughi thp mewbratealfichlls yA dmdigeric @bptideeis y pepiidet thettdestabitizesa Liprl

b cont. ext oH in,vivo admnistration. Wthjn additional
membraliey 0 CHERRS 2 AT PR Pbmemﬁaﬁ@_ SISBRgHPE 8t Fslosome, which may
be enhatl8dd Ae5W Pﬁn haReipMy ARQe¥ReRbdfsio? nﬁﬁllﬁﬁiﬁrg g?lﬁﬁf in a broad diversity

. rationally designed to conprise an anp IC am no
of viral dieien preteinsrand in ofiRr YOtEINY THOSGLHE HEThlISA006102207 3 (FGF-4).

r l.e. usef ul | ynucl eotide delivery-.enh in .
T AT e B LB STl bt B B, o
protein platddattidryddhaif @ erfslbféd & a MBHF GRNANI fcilifdtd entdF bfkhe nucleic acid
resi dues that forma hydrophobic sequence donain or

into a celhhreughy theiRlagme sembspns: dnicetfaipfembrdingRaés, i transperted nucleic acid

: ' t. f i L
B ) —
fusogengerpepdiidenenti€ dedtdtaliging yreunkmbtand ef thel endesoynee riftrntestabilization and

ol tigde is selected,to . c rise rotein
breakddipn, et crdosema Bt allasys for thagleaserah disuM Acseibe cyioplasm
where (HOSGNAC a8 dtE with a 1OISeL @dng‘ﬁ;lgi ANEBUGTH A 16 QIR dﬂ. MREA.

eptide sequence that is ab to insert into a
 Branplesipf yrotermimanisductidur daugting foe optéerial tnverpofativeliht. polynucleotide

. fusogeni ept.ide s a peptide.that destabilizes a
dehver}f'?%}ag%n%é ﬂﬁ?g%%d%s f gfne&g 8 1%%‘%13 ma nenmbrane or
MENDr TAF (HoefnOtdingioar B JOIS), (YO T NBY1 1 KIPRQRRR;
enhanced at | ow pH. Exenplary fusogeni c donmal ns or
Zot | f Eensiratin BERy (F5Q DG - WSS f usi on
r ot ei i .protei ns, for exanple fibroblast
B LV PRLIS SRSo i

rowt h tactor To rationally design
DAATABRGRIAASRETERRIRAPARISASRIRREVDYg pol ypepti des of the

i, nvention, protein tran tjan d in is enployed

40" o bos FBRRE HIuPRE IO EQuD Rt PRAN AATLLATL AP, and
SEQ IDAQ0D45) AR IPvaalpvENA@pgh the pl asma nenbrane. |

certal n enbodi nents, the transported nucleic acid 15

% | | Hemen §3pafegrin signalsequenea (REQ MR N VRAVEALSGAIAGVGVG;

Bopt: denrrs sauiends, AR Bl oA Y Afp Ao GRRERI o,
®ndos CaBnan Urecdiphisaliv) 1ight dam IpNenkgown of the
endosone nenbrane allows for the rel ease of the si NA

MGLGLHLE VLA 2L R6:asm  where the siNA can associate with
RI ( i e ggﬁa ﬁﬁ#@ ﬁﬁﬁ& .
angﬁggqggbgﬁ%%@iﬁbg?gnsgﬁ@tg%%g onaI%s dﬁTop .g%gV(MﬁL
pncor ponsioran (FEQADANOy n0cGROTILNBAGYLLKINLKALAATLAKKIL;
10. Loligomer (SEQ ID NO: 11) TPPKKKRKVEDPKKKK;
11.  Arginine peptide (SEQ ID NO: 12) RRRRRRR; and

14



20 del i very-enhanci ng pol ypeptides of the invention

i nclude: 1. TAT protein transduction domain (PTD) (SEQ
wo Doids613) KRRQRRR, 2. Penetratin PTD (SEQ | DPCUQUSAY6/042978

RQ Ki V\FQ\IRRI\/KV\KK 3. VP22 PTD (SEQ I D NO 3)

Elgnal® SHRIONC ERtIgEA R NG %A%@%%&K&%@m

Bicinplos BOvird )fusddVpépived Ridb AP dorﬁamﬁfbﬁ?tlﬁhﬁ 11|1d'&1§iﬁ£ﬂ1(5h into
nal equence (SEQ I D NO 6) VIVLALGALAGVGVG
polynu@?s%de sy ¥-cabysEeaolyrsptdesy lmfﬁm@m@@w GAAGSTI\/GA

% D NO 8
30 I\/GLGLHLLVLAAXg%éz[dﬁb )léirb’ er ve %@%t}( SEQ | D)
RO 9pendai FTCEEFQEPENG PO AITGARG TIA.GYAdg por t an  ( SEQ

5EQ TN Dy PSRRIV PR IR 110 B eV GERTRGGv:

4SEQ Hﬁkfgg ﬁ@ﬁg @%R&WVLE%L@LMXG%%
PCT/ US2006/ 042978 12 hilic nodel peptide (SEQ
5. NOEbaIa) TR (B TR KL RARGRABLASARFGR AN vi 1l

Wit R e S PR AR ER h Bleo ROL DT Brvtmripe

polypepmdbs/@teqird)\dé&i thht 1hb@pbﬂV@@Dll\Dnbiﬂ31@ﬂgkﬂﬁna1ﬂ or hodtif WBishFacilitates
14) GLEGAI AGFI ENG\/\EG . Sendai. F1

polyperiide Y > SEPISKa TSRV ALEIRTAElE 3t AG PG the mmethods and

°°mp03%&‘%?‘%”8%2?’&{%%@%?{%&%9 DA et gomrdelsf RUEPOLE etude various
"zinc filgye! dor@Rips es&scnélﬁaedl\ﬁ Dl\B?—bﬁ]&Mgieg\ih%Yfﬁ%Mns Mid dther preteins
identifGER LB B el el s P adn el BU0. DBy EA50L 28018, 2003).

provi ded t hat |ncorporate a DNA- blndlng domai n or
notif which facilitates pol ypeptide-si NA conpl ex
formati on and/ or enhances delivery of siNAs within the
nmet hods and conpositions of the invention. Exenplary
DNA bi ndi ng domains in this context include various
"zinc finger" domains as described for DNA-binding
regul atory proteins and other proteins identified in
Table 1, below (see, e.g., Sinpson, et al., J. Biol.
Chem 278:28011-28018, 2003). 15 is WD 2007/056153
PCT/ US2006/ 042978
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Table 1 Exenplary Zinc Finger Motifs of Different
DNA- Bi nding Proteins CA Zinc finger notif 665 675 685
wed®7/PEs¥1l5 SwW. ATCP Y G | DS EGRSG - - - PAT/USH0&042978

KQBI C11 UGCGK W' " GRTRAB! CTf
Sp2 ACTG - MG ERRS ------ % JG H PRGEKTER : SLLP aR
L$TG PWC Sp3 AGTaCPN. G $ZN---- LG EIC

HLT' GBWYeffiplaty Z\ﬁc r NS Sf B Ent @Q4Bﬁ%%?}|§8i§

EG RGSL --- HIl GwWYG SH R G D sBtd
RCTCP CT5E 1 GLPP| aDER. HCE= RLYGF =WTE, ; H
asSp TCDCPNCZf - F4L ERLGPA G '--- BIR N SC H PGEEKVYG

FATS % T . C ceT C8.5 RCT+CPN il HG------
DRGSQ—FI'Hl',CSVGGKTY KKTSHR'RI TGRPW Y40B1 PU
SIB. "iF F.S?"ESH -- GBB&XKS IHC HL,--CIUCL:iGF T GHA
F P atte C—x (24 - -1---x, -5 *The
%&%@%?@iﬁe& conservative zinc fingerer notif
for doubl e stnand DNN bimdjng thch[is charpactari.zed...;

b ﬁhe G x( 2,5 - fﬁg | D NO'?BEBZ rmmg;ﬁw

p ern, I ' d P f‘,j ’?m

degs gn addi x| WileereTv

peﬂw ept i desscmmmmsmg——t-mm&mmmﬁmmmm mmm@mc
g 14 L k g

DE STA ﬁ%ﬁ% Kot

as&uagned saﬁiqtmgm“zaamamc 27 - cd

26, respectively. Alternative DNAwandLngddonaLn§
useful for constructing pol ynucl eotide

del i very-enhanci ng pol ypepti des of the invention

[ xanpl e, portions of the H'V Tat protein
sg25§%§3w¥§%§F Exanpl es, below). 15 Wthin exenplary
enbodi nents of the invention described herein bel ow,
pdbyrua edfi-de-xddld yeHy-sefBhrdE ng pol ypepti des may be
rational ly designed and constructed by conbi ni ng any
of the foregoing structural elenments, domai ns or
notifs into a single polypeptide effective to nediate
enhanced delivery of siNAs into target cells. For
exanpl e, a protein transduction domain of the TAT

pol ypepti de was tused to the NFterm nal 20 am no aci ds
of the influenza 16 WD 2007/ 056153 PCT/ US2006/ 042978
*The tale'ddioD SR &grfsajvgtn% zgﬁce ﬁg%ﬁrér ﬁg@fjfor@guble %ré%de]ﬁIQAandmg

exenpl ary pol ynucl eot
which 1q3d‘laqu&p‘tzled byliks €ix(2, 4)/€I‘-X(G)JZI)SHO)t(B)?—H (SBQ/MVBICE 3R) Altif pattern, which

enhancj pal pept| constructs are
ttself CaB:E PP selret s denienaagtianalaioba leotidg delvenyenhsaeing pelypeptides
accordifidaBPInveRMiod. e
**The sequences shown in Table 1, for Sp1, Sp2, Sp3, Sp4, DrosBtd, DrosSp, CeT22C38.5, and
Y4pB1A.4, are herein assigned SEQ ID NOs: 19, 20, 21, 22, 23, 24, 25, and 26, respectively.

Alternative DNA binding domains useful for constructing polynucleotide
delivery-enhancing polypeptides of the invention include, for example, portions of the HIV Tat
protein sequence (see, Examples, below).

Within exemplary embodiments of the invention described herein below, polynucleotide
delivery-enhancing polypeptides may be rationally designed and constructed by combining any
of the foregoing structural elements, domains or motifs into a single polypeptide effective to
mediate enhanced delivery of siNAs into target cells. For example, a protein transduction

domain of the TAT polypeptide was fused to the N-terminal 20 amino acids of the influenza
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invention are broadly applicable to create and use a

di verse assenbl age of effective 5 pol ynucl eoti de
wa@leiorwser1y3 enhanci ng pol ypepti des for enhanci ngPGT/N#006/042978

deIivery Yet additional exenplary polynucleotide

virus he \ﬁﬁ{ﬁ’ﬁ e(ﬁ'ggb égérﬁ%gwgggf gﬁva #eh%ﬁﬁy?ﬁ@nubl@gﬁ&t Ion

dehverW%MiWEg M%Twmr(p'ﬁﬁ@ubﬁoﬁ& d@?\)ery-enhancmg

Kl NLKALAAL AKKI L D NO 28 RVI RVW\F
polypep(lgg@r}sgum'@)ar@@})vuffg n the 1nstant dlZSC?OSUI‘e evincing I’?% concepts of the

R RRARRREE b (o EQf !e@edﬂ@e

inventio%%g%i (4 R '
30 GE O IAGYI DI I LKKKKSK (SEQ I D NO ,

polynudapdidg dphveﬁy—ﬁnhmmoﬂ)ﬂ@ﬁ@ﬁomnﬂundng POV A e vﬂyf p,
000- 50, 0 |
Sl oLt s oG 8y RGP E piSipfics within te

inventioM th#y e $dleteORPATHhE folldS/ i skpiEEdIods herein conpri se

aII or Eart of the nellltln Eroteln sequence 15

GK]NLexarrpI eélﬁgﬁiﬂ%% nyﬂ?né@f?*%%mgﬁ%lﬂ@f&?%ig%@ 16229),
Gmmgmmxmmreqmmmrm (SEQADNNO: 30),

cocun GO R 5 Sl P B 20005000,

Poly Orhth24:¢! 11wl 20, dé@lsoV(R)”oy A ditid ol ﬁdﬂwﬁdb faehvefyfeaﬁawa{gd

conpaosi tl ons O the I nvent i1 on. n'pOSI t1ons
polypep@idapihatirn gsefuPwithimtbé eanpesitidde lang erefhads grein egmprise all or part of

tide, an siRNA and a Lipid In nore detail ed
themelﬁ%%é%?‘gns?ﬂuﬂlﬁq’es conpl exes, and/or conjugates
S@méﬂieﬁ EXGFIAE pOlyHiRledtids ﬂé?i\bér}ﬂélﬁlaﬁcﬁg bﬁﬁ@)@b‘@(ﬁs iafteidentified in
del i very-enhanci ng polypeptlde may be opti onal

the exapplep balel- vikshong @ qembigdia Q& thess PYGIHES @%@e\ﬁp]pﬁ)ad §r combined to
yield ef?e%h{/@ﬂl)lgmhdl@dtc e & }'19&3?6211& c?g:ﬁ@egﬁﬁg rﬁ%tggntg b HiaGONeLititate

nex
intraceluddrydelicérg off sMﬂWichy methodsn endcpredsytipas tof dessinvention.
conpl exed 25 or conjugated to a si RNA alone will

ef.f ecé uat e deI

Polypeﬂiﬁfeeérﬁmm afd anIBNN pOl ynucl eot | de

del'i very-enhanci ng pol ypepti de conpl ex or conjugate

Wi mpreedeitailsidtaspacts ngx@msmonad@w; qg/ Cfrcﬂonmge@is &OMPESiBE Npe or more
siRNA 9&} %%glry}{u Qéjtlcﬂ: V§1Jy &ﬁcn%ifmgﬂ' p‘ﬁﬂ ptlggem%) ceo)ﬁ%qned with

a ca |on|c Vprd; |po t|n

(e.g., admhiged! 6ﬁcdﬂi}ﬁ6ﬁemm®)&swﬂoﬁi&shp¢@ R SSPUFECTIN®. In this context it is

ynucl-e de. del i very-enhanci.n ol ypepti de, .si RNA
unexpe%tﬁ@}fél&?&sr%%i%ﬁ@m gl Rl Tyrusleoud Wgﬁaerﬁeﬁgflagvow s complexed

or conj@a])&]‘?idto ta%ﬁ@ﬁ!&ec{lo% it ef’féa:tu%te Jﬁmﬁhé@ﬁ'&mfﬁlﬁ%ﬁt t@%n@lllaste gene

cul ture nmedium after he cationic
silencingdyyRINAD Tt h:efurﬂmer( ﬁllaclesetddlefemm thaa ars s1RM9£/pelymueieyt1de

tidel/cati i.d co 05| onal e .
asiver b Bl ds R FErRS s O ol S bbby for
mediatihl 6A d8livery Bhd géﬂeesﬂm%mlay &inAed dr G&hgleﬁéﬂ #wHh @ cationic lipid,

nedi um 17 / 056153 PCT/ US2006/ 042978

SUdNEﬂm@ﬁebnter the si RNA can be added to formthe
p'%ow&u%g kﬂe\é é{mBgﬁgiérgseJoﬁl%%ilsg& b ﬁdl%&leotide delivery-enhancing

polypeptide, siRNA and a cationic lipid, the siRNA and peptide may be mixed together first in a

suitable medium such as a cell culture medium, after which the cationic lipid is added to the
mixture to form a siRNA/delivery peptide/cationic lipid composition. Optionally, the peptide
and cationic lipid can be mixed together first in a suitable medium such as a cell culture medium,
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conposition. Exanples of useful cationic lipids within
t hese aspects of the invention include NJ[1-
W@ 20034086163 eoyl oxy) propyl ]-N, N, N-tri net hyl ani noPCT/I$2006/042978
chloride, 1, 2- bls(oleoyloxy) 3-3 5
trjme ammpni pan 1, 2-dinyristyl oxypropyl -
wherealeith SRV PO EH Ry PO U A B BT e atonie ipid
compogﬂl(qpt hyl di oct adecyl ammnl um brom de, 2, 3-di ol eyl oxy- N

[ 2( sper m necar boxam do) et hyl ] - N, N-di net hyl -1 - pr opanam
Ep(mnp};es pf fidelid rcatertiatipids Widun these aspects of the invention include N-[1-

2,3- d1 eo i&%{ %léw%-l%bm TG %éc@i}{r%yhzrgis oleoyloxy)-3-3-

(trimetiy@dnhiR OB ﬁﬁ) &pﬁﬁ@@@LmﬂﬁM{yl&@@fdﬁyﬂg*dlmeﬂ tylhydroxyethylammomum
tetranet hy tetraol eyl spermne, tetranmefhyltetralauryl

bromide,nd dispethdioctadeed ramtopiune broarie.i2st-giolepetiine and

ey SR B0, P SRS e BTN b e 15

dloleoyhixbfé?r—((dga)rbo@@ﬂ'dk&yﬂ)lprﬂpb]laﬁﬁd; I5eeybaxy¥permylglycine dioctadecylamide,
teﬁame%ﬁé&%ﬁa@nﬁéﬁ%grgtgggIrt%tg%petgyolg%gg{ehbq%'\é%g}eog@ga@pﬂwtetralauryl
spennnfé"waam%yﬁé@éﬂlﬁ@tyl%go%aﬁ@téﬁmw ldEibl%f;‘rﬂt @%ﬁgbﬂe DOTMA (N-{1-

amoni um brom d val ent cationic I ncl

(2,3- d1q1¢wmmmﬂw,Ngﬁ@mmﬁthwhamommmw Dmpery(my}swa@loxy)

3,3t AR B SR L DY o i R o 13 aBR ORI Broy ety
ammon{uln Broii0¢)eR DA B-(dirh EBAr RGeS PlednidibiuBl R dSMPALyvaRe: cationic

the di- and tetra-al kyl-tetra- nmethyl sperm neés,
lipids ingldedipoprervines rpecific x PYSPé. (Rpfreigleyloxy-N-

[2(spcu(11_1{;c%crru"§ﬁl‘zg *M%; g‘{y'l]:ﬁ gl ﬁ_??or&mﬂﬂ%milg t%géro -acetate) and

DOSPER Gl;3f—é'ra)iﬁolyl@(1yél-(6ﬂ:hﬂmxy Ispﬁ“ﬂ@i)nprﬁﬁyl andilil&dd the di- and tetra-alkyl-tetra-

methyl %éﬁl;l%%%l%l : e u&g%/trllgs't \%g[ﬁoﬁlﬁ\}?’rl“%%@%g&lyﬂetrapalmitoyl spermine),
| .
TMTOS @b@&h&ﬁﬁ@éﬂaog:g?% %%gl:n%ﬁ? TAEERI( fé@rafng %gdr%/%ﬁe}rﬂnne) TMTMS

her usef ul i pids are escr
(tetramethgtgitagmyristyl spegmirnR nd TMIOS Gt ety iioldylSipefaineNDOKES

NG TN T

descnbé\@ for%xé&@lelﬂlm SC@EteﬁﬂN@ 6,738,987, . S I%@éﬂt‘Ntﬁ'é' 7 60AFOUTRE Patent
on-cationic |ipid Ig}rséoartlcu arly neutral 25

No. 5 7% 5?%@ sf%@telg)g\gh@(@qqs& Patent Ne. 761 and U.S. Patent
No. 54%9!1 eoyl phosphat i dyl et hanol ani ne), DPhPE
di phyt anoyl phosphat i dyl et hanol ai ni ne) or chol esterol .
Batiatic tipids atd qutidnalpynpasbinedwith anpeatchic tibids, Firfodltyeutral

lipids, i i @%ﬁﬁ@%ﬂsﬁ&ﬁ@ﬂe lﬂ’}aosnhﬁkvéxl?%@ﬁn%ﬁ%}%ﬁl%E
(dlphytél{%@'ﬁih@Eﬂlﬁétl&ﬁ@fh%olhﬁlﬂé) JPHAEHdDY A CORIFE 151 A os1tt1|3h Tomposed

Preferred’transfection conmposition
ofa3: lt(Wé\g)enmttu@er |DQI$R1§ agd PIREher @l : 1 t(wamshediear! Dﬂ)TMA and DOPE

30 euk ot i C i.ne. | ection Si .. .
rPORCE e, 1T Tineicafefy o Brrongiores efBbontiaae O this invention.
PreferrddsttaNéfebtidhic @il oik Yire iAW RRR irfducé BdbstasihBidnsfection of a higher

di scl osure features conpositions conprising. a snall

eukaryqhigeeBiliseaci d mol ecul e, such as short interfering
nucleic acid (siNA), a short interfering RNA (siRNA),

Selecridh, B04Dh SIS oM ARERIne NAALE R CHERYY or

In exemplary embodiments, the instant disclosure features compositions comprising a

small nucleic acid molecule, such as short interfering nucleic acid (siNA), a short interfering
RNA (siRNA), a double-stranded RNA (dsRNA), micro-RNA (mRNA), or a short hairpin RNA
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WD 2007/ 056153 PCT/ US2006/ 042978 (shRNA), admi xed or
conpl exed with, or conjugated to, a pol ynucl eoti de
waledo7wsrly3 enhanci ng  pol ypepti de. As used her eP@T/US1966/042978
term "short |nterfer|ng nucl eic acid", "siNA", "short
rin

i nterf ort erferi . | ef -
(SBRNA}, At |°éeean8§md ity CoRigpS gp%ﬁug%eﬁﬁg deivEyyefiidheing
polypeptid®, ecul e”, or "chenical | y-nodi fied short interfering

nucl ei c aC|d mol ecul e", refers to any nucl ei ¢ acj d

Asiseéd hersing isdpine "bprtiinterleTing Aucleie aaléxmwf%" "sharhigtgEsies
1" ¥ | " f"
rou, SRRSO RSy bERLLAL e o AR g Bcpnaoti

moleculel, oﬁ'&mﬁmmﬁysmhﬁéd shontanteefenng\hud:iem aeuianplleamly" refers to any

t {
nucleic q&gf nﬁlg&?lp p@g@r@ %@mx gﬁgég%e&éﬁfﬂsmm i3l
replicatiS T8€eARP1EHY SEiRAR: RROL ARG forbRMRINAIE Or %aﬂ: ARhESENSE
regi on conprises a nucleotlde sequence t 'S
sequence: emo;ifmmamm lethna exrnal eyt qndwdlrg@q&éh@ #NAnisg doalbbfefttranded
polynuclgpg (i ],ef:ﬁlg ﬁomgplg% Fglf-cglﬁlgfietr%ente{sl i %ésﬁésg%{é&] gnt‘ras?éggeel%%ogg 'wherein

the antls@nsl%l-i‘@élﬁﬁ bt Frl§6§ GURILI6t EOsdqRS R THAtNY cdrﬁplémeﬁtary W‘H mitléaside
substanti al identical in sequence to) the target .
sequence,iicd wrget a@dew@élﬁlu@ﬂé@l Biforstorn raulatRg eErossiog; Rj P%laﬂ ghereof,
| DL €., WhidHRA,
and the %ﬁ?{?erg on' dd ﬁs{) 2# I{Ilgﬁléeblﬁglte%é%b gorge{s bn fgqud, gvlhgd e
substant{adlly 1d)¢1tt1|cainalsbqueacd o dertarpeenunisioncitl isequ:e) or mtiomtheodmf

ot unacc tab toxic.in rget Ils l.engt h
"é’fN/ﬁ'g’é‘Fﬁ?S %3 %eﬁpﬁ nPﬁlsmrﬂffeﬁ?fg GI%SIFNA FE5F n
short-leﬁg@ @91&51@-@&&1&%@ n@AEIcHAE@: 8ptichall§RAbRsed orRBRLAMTRER laﬁd which is

l ong. However,  thefe is no particular
not unadcsptablattomn in targeh eellse AgeHensth o€ egefil Sﬂﬂmylthlrh‘fbp ireiepion will in

cerain Gpune o VBB Rt PRl bl 2t PR Rafp b e

there is £l EIA egl8t lilnhtatonsindbe fehpil of@isefl SRS Bﬁhfd(iﬂg’@lRNHsh @or example,
that will exist and exert gene sil enC| n

siNAs C@mﬁntlalkyéqq wesepteddp cellsiar merTRREAgm that s bita dé%?fpnt than a
final or Iro%gs,léé(? Bl GRS iR BhANDT1 SBY B%&el@ gM1l%n01hg GEHAS upon

rsor sequence elenents that ar& process
dehverydeg:ﬁm}eldhvaytte tisckarget cell. eRreeutsat foons ddiNAwinmy, fdreaxample include
elive ield

precurscsEBEP BT G £ BERRS ﬁsﬁ&ﬁ% fteer S %ﬁ“@t&hﬂowmg the

time of &ém%l' {HBitida siﬁﬁfﬂ%{t 1§é&%‘§ Wit ke del@o h{éﬂﬁﬁﬁ £aR khding. Thus, in
have "a precursor length, for 25 exanple, of

certain qplpndmmm@bf;ul $iDA2Rhib gheinyeitian wiichave @ pisessesop gneth, for

example;a &f Fﬁér%x%? 2%‘]% ig@ gb%g bp%?rtshl 5 ?ﬁ)(?ﬁasF galré: %r \MSF Fha¥1 a%l)lgt base

pairs, wBidRE¥i116/id18 dh BeRles prodessed SilNA w$ﬁhh&°th6 Itargd:tl\léllp iheo‘ﬂheﬁmbodlments a
will be approximtelyl O to 49 to

useful sg¥bd ot SRNA precmmopil} b 4pé>ﬁ<@tlmate@<1@ﬁﬁ |48rby & mﬁw St gk 21 to

e instant disclosure are chem cally synthesized.
30bp mgl[?n%ﬁ'ﬂi gonucl eoti des are synthesi zed using protocols

ExemplatysiNAenalctyled aiithe kaiank éisalssxﬂeammﬂgnﬁica’lhy synthesized.
rut hers,

hod E 211: 3-19, . .
Oligomuglrppicsrirs mgRbsioedinsie PROIPRYIS KNG DT B ST SHBPIR a3 drtspibed in

Caruthel et Mﬁﬁéik(%‘&ﬁ%n Jls Ipu @119611992 ﬂdﬁ&h@b @Pdldﬁlta@éhonal PCT
23.:2677-2684, 19 ncot t hods

PubhcaﬁomNo7WC599/54WZ Wpr@mt‘éﬁ chléab ACldBJ@S eBmfal7- Z@ﬂobﬁ?ﬂj Wincott,
et al., Mese:z!T;oec’lE:/\fo%.’ Bz%.991§:59,a1@97; Brennan, et al., Biotechnol. Bioeng. 61:33-45, 1998; and

Brennan, U.S. Patent No. 6,001,311. The synthesis of a siNA molecule of the invention, which
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Brennan, U. S. Patent No. 6,001, 311. The synthesis of a
si NA nol ecul e of the invention, which 19 WO
wQe@7/08863153 PCT/ US2006/ 042978 can be PCT/US2006/042978
chem cal l y-nodi fied, conprises: (a) synthesis of two
f |
can be IGATDUETRALEN, SHUARGS (Blou 185 My DRGSR Bl of e s
molecule; @ndinneadmg theltwadinepltmentotyt sﬂuandato@eﬂnbi endet bﬂnﬂimhsssui‘k%le to

cul e. er. enbodi heS|s of the two

obtain a i Siicet AP Rokiine O SewBenepodipede srindl qighabid o
complenfRRfSE stpArdd O P el SBOA 'nﬁﬁee?ﬂé‘fshﬁﬁs‘oﬁd phﬁ]seycﬁfgo%ﬁ&ﬂfd@% thesis. In yet

enbodi ment, synthesis of thé two conpl émentary strands

another eggbadjraeny; synthesisof ﬂleéWpszomplem@nm spadseofithnsibiA molecule is by
solid pha% {:a?ﬁ%cc!nggﬁécﬁi&)gﬁgw NS Qi gonucl eotides (e.g.,

onuCIeotldes or portions of
(nilgbgmiemﬂdes)(d gl geeertairﬁﬂkdﬂﬁ@d blipemittdotidbd slesorti@dsedf oligonucleotides

ynt hesi, ed usi n prqotocols known in the art, for
1ackmg reRhpetides) arg sxnihiosed whEEAPiERS kgowan the art, fpstenaapleiag

e e o e T e

IntemathIah L6 Pubdicatiin, No NYOI ¥V 544501 WEn&es et al2 Ni2beld AZGB Res.

22 3580 GG, 8 NI o S 58 30 oo

Bioeng. GI735-B5 eID%”andlBrénndﬁaUeS‘tPa?@ltl\@ 89b1311. S?X REhest I‘QNSAf including
RNA, including certain siNA nol ecules o

certain siNA, mplacsies of Bielipventigerfetlaws gensseldupensuees ag és&mb@b dor example,

in Usmm&%g ggfgm %lgu/ & (L:’g?s?zggzte@w?% asrcat%nﬂégg} %10'2\% ezc =96y Res. 18:5433,

1990; andWﬁé&ﬁ et 45, NiR 20 Aaidsl R, 12367 7-2684.21 995; Wiﬁd:cﬁt et AGiMBods Mol.
§9 3:2677-2684, 1995; Wncott, et aI., Met hods Mol .
B“’745§ 9%4:59, 1997. In certain enbodiments of the
T QB & lﬁ\féa |
dellveryggﬁﬁgﬁggﬁngo ylggfg d&Qgggﬁggégﬁlck?ggel|tate
delwery—dldhanvmgwowpep@deg are ypad ke facildate aﬂehmérg ofilazger mubleit acid molecules
onven i nc d|n Iar e a
than confPBEFHHVAE. jpStudiRalertpeles e Sgenbatoumple te
methods 680P&EHSiRHS h@fb‘hﬁinﬁy B@)ém?ﬁw%ﬂ'%ﬁéﬁ%@n&ﬁ’é dankanst lﬁﬂger nucleic
delivery of larger nucleic acids that represent
acids that Jgpeesertsprasursers” toddsiredsiAgasrhersie theiprequier pnmm@may be
cleaved c%%#l%:?vev?s% u(?ciegs%)i bgﬁ)r I&ﬁﬁ% %? ?@éérr(f)eﬁlgglryvfﬁo ?g?lgét? c%gz? ?oqnoan active

siNA forhordulainggehé wq)reSSlolhlAmﬁﬁn tl’fﬁldtgeabem gF GRREMPIPS SIS BRecursor
Wit hin theeﬁa et cel | For . exam a si NA precursor

polynucl%*d)%%}{ Rotelgiedipg g cﬁéulé’élsgjcg@eéﬂraé’ge‘épﬁyﬂﬁ‘%k% e, having two or more
loop stru§t'uf&|aﬁd Alsf R0 AR AR é@ﬁ%dﬁ%ﬂbﬂ&ta%h%ﬁ%u%nsgpég‘?or%5wherem

| oop structures an a st conpri’si ng
the antisens¢ fegiamesinaprisas anyclsmdsesewuncaﬁtat sansplemgitayso a nucleotide

eavence R R RS R PR 550 B B S5 i

nucleotide 8&iRNCE cd)rBesﬁoﬁcﬁﬁgﬁﬁtth@ HEER nBcRId £idRig8EdHe®r 8 poftion thereof, and
ortion thereof, and the sense region having

wherein thg sirggler H@Y%@éﬁ.@éld@ garcles Presgseerdieither iovivh er fravifretto generate an
mﬂyggﬂ@&?&ﬁé&ﬂ?ﬁégbgqgﬁ}g%%ngFu@Aport|on t hereof, and

nucl eotide can be processed
Irembinetalian cwlisy GsFINAS n)ngelt then Bo baenRARicen attivAfe thet i ve

ecul e capapl e diating RNAi. In mammalian
dSRNA‘CfGB%\I@se %ﬂé*rwl%Kﬁi gngard gﬁa Yistesenihistase, noamaliy indyesddy
interferort. "Bhe activated PKR inhibits general translation by phosphorylation of the translation

factor eukaryotic initiation factor 20 (eIF2a), while 2'-5'-oligoadenylate synthetase causes
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dsRNA- dependent ki nase PKR and 2'-5'-o0ligoadenyl ate

synthetase, normally induced by interferon. The
wa@edrwadissl PKR i nhi bits general translation byPCT/US2006/042978

phosphorylation of the translation factor eukaryotic

oo S R St o i i el s
(referri H&@ﬁ% rB%ré&M GRAT %Eﬁalw@gs:lﬂiﬁﬁ Bg base PR and most

radation via activation of virtue of )
commonlj gpﬁwegmbput§|7z1é9, 10231 e 312y bargreirs the siNA% of the present invention
usuaIIy | ess than 30 base pairs,

Ween about 17-19, 19-21, or

RlodBahas ﬁlenﬁ)lnﬁp?emﬂd‘@fe‘&t MASn®HSRNA, piRHEBAn me&’iei&ts'bléﬂtlve gene
avoi d activation of the interferon response.

silencing ghthearamipaliamysivah dhaenin RNAS rdtxa grort loppy al&fis,m& 27 base pairs in

h,

o strLRVEE AP\ L ELSEIF f i fy DERELAR § s e

double-gthntied &Fmb Adempaliarscdlls can b@l\&ttahlprtéia‘gpinsléNAdmowdRNA to mediate
lect sil ence exgr ession of genes that are honol ogous to the
seiec “’%gﬁﬂfeﬁlﬂﬁ’émf‘ the doubl e-stranded stem Manmalian cells

RET BRI lcahedd ot gl dithin B RNN Ravih bRy ubceBRphdngentary to the
sel ective gene silencing. 10 Rl SC nedi ates cl eavage of

antisensgishighdeokthe a4 drploax heldariggesedheticest &owptakiee nlaae in th@ middle of
[ f R

the regl{)rE gor{llglrg}éxe?%% tﬁé é@%g% as&réﬂc? ﬂf M% Cdugﬁa gtfcﬁé{sqgi@e glflown that
21 nuclécﬁ@ie N@/i\mjm:mbms ztrg linost a:titvh @v}ﬁﬁtcbﬁﬁﬁﬁﬁg 5 tw«aﬁablfxfudte Bﬁoverhang.

upl ex, Studie own that =21 nucl eot]de .
Further@PmAplaalﬁree%gﬂtav@l gpﬁxf%%wa@éﬁ%% -AgPxy (@wlg) or 2*-O-
methyl Qﬁl%écﬁa%% g.lﬁ)gﬁanh?ff}g%ée@%?es Rﬁﬁlﬁ %{&g I\ﬁo{}v?lreléeﬁéj gﬁﬂvsmﬁﬁlﬁon of the 3'-terminal
siRNA QVerhtmg)quc(eZ)hdH) with d@xyoutkotigesH2-Hh bad asniretested to be tolerated.

s B oo RERERSRE s on B an inkakper s ft mer siRNA
duplex Mg&@ hhg@&ld@ 3 By &Ry Wit RRYib6Ruc(cdtidéd ddR880DRERH an adverse

orted to be tolerated. Studies have shown t hat
effect on Aicichiity hBeplaciog up Fath g eotideg eareach oifd of tha sifd¥A with

deoxyn%&ﬁ%oﬁé@g 158 b@gﬂe%grtgd {34 | \5&{ Jc (ii&an%d Wherd Q%Ql% le% %u?stlt%ltlon with

eoxyriponucl eo es does no ave an adver s
deoxyndehLRN@hd&Cﬁethdm nolmm\ﬂmtmgyurJ to 4 nucl eot i des on

avoid acrt]f\)/guﬁogf the 1n CILI:IU{I TES: %

each end of the |RNA wth 20 deoxyri bonucl i des has
& &R H@antﬁe s Eentiong} R&ﬁ/ %Qge picd @r more bp, or
a3 ove mﬁ%‘fﬁl&hﬁ}e%t@hﬂgﬁﬁ n{) Ldrdlg fﬁﬁ%ﬁs%o&ﬁnﬁk%nse strand.
R activit 1n sone e soft I'sS invention,

In somet dmbaﬂhlﬁbwtshhs dsRISA haveo bwrgamg 121 somermmnt®dopentgythe @KNA has a

T TN M YN T, TR

strand 280RAALHRAES RNIAGr8 RN 5sptife isaoRfdband.to ki B @A®of the antisense
enbodi ments, the dsRNA has a 25 | ength of 27 bp to 29

strand. bp. I n some enbodi nents, the dsRNA nol ecul e contains a

R
AR D P RlvitRl hSSHER JFiNe Bteor Bl Broducts
expressSd bpagolydutiestidt veewd yncddirg thie MiglcamublgipitaiiNue bedldiascting their
single or nultiple transcription progucts expr essed

expressigp Wﬂaa |tayraafcqeaét IndfBespeatbodipents therigubleestiandag Roren of a final
transcriftibd pRUGHEMSsiRRA s bE ek BS%el Kfhin the target cell can be, for example,

15 to 49 bp, 15 to 35 bp, or about 21 to 30 bp long. Within exemplary embodiments,
double-stranded portions of siNAs, in which two strands pair up, are not limited to completely

paired nucleotide segments, and may contain nonpairing portions due to mismatch (the
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30 expression within target cells. In these
enbodi nents the doubl e-stranded portion of a fina
WO e@nsseispt i on product of the si RNAs to be expPEREEI06/042978
within the target cell can be, for exanple 15 to 49
out 21 t
comespetfinduc e 38 mof b BNl Sugt aRG L Bipe ylblhaine
compleﬁlbﬂiﬂéﬁj ndcrboﬁﬂda 61 oh¥BtrAid),avethapg, dhd Uk 1ik. eNGLqialﬂuig@dr&@hs can be
conpl etely ~paired nucl eotide segnents, and

containgdbign e SRt (BACAD D BEIRIPURE Titles N, RREAEoR HaTe deteilod

embodlﬁ-lgg%é ag t%l(é%%js; ng STJ %@gg#g?%%ﬁﬁam %ﬁ&%&?ﬁg :{?ﬂ ?(double -stranded

region dflseNAomrekip iwlo sigands pajpup meayt amyain Goheadtout & ton, ombout l1to5

bulges. 3o g0 5bt B Oeh AR AP gt Aon of SNAs may

be presd iR Rs ﬂ‘bﬁlhab%hf\lf\t(f @rd?ﬂbblﬁrl tol9) MBER RBLAHREse of mismatches,
embodi nents, a | ge" may conprise 1 to 2 nonpairing

one of thegudestidgeis, guaw@ex 417@1 tHo otbkeisgiracaln dagh @1ls@gﬁcbmg@may§1q\a&§1butable

for exaxbgl %'agrguttg 10n fr%{xca? qg Epélt(g ggg )\(turesg%e £Q OInnr ey (r;rc])rfae%ﬁgridlrhg. DNA

coding ﬂ)@ Tséﬂs@ M\IA} Gﬁit atlRe dausd atdWscleuniideplated 2 FaaBerirR@é, o thefpresent
present in nunbers fromabout 1 to 7, or
mventloabtéa douplg étraslde%%@owf BN Asin pyhéchctaoestigndspaiivap By sontain both

i's
bulge ool RS SRR T NSt Siue LS oA A S QIREL.
Ehatephinal stoncauraof afN Asoffthomventian May e Blbhek bhmt or cohesive
m xt.ur t he a corres ondln DNA 1Q codj ng, for
(overhaighstisiRng w56 oY Aeftals I ab SR sug e apisaps PElaTEb: bfes. The
cohesivE %\teﬂ%gﬁfg? end ridie By Rt @Mtited oYL theB' dR€hang as reported by others.
doubl e- stranded region of siNAs in which two strands

On the gapitiaryy hen® pverbarging stisettire may lgeemalﬁdec}rﬁ%h@ag ehids capable of inducing

a gene ﬁl%é%hg nﬁg&t@%ﬁfﬁml ﬁ?% difiQ lflr e o ber %ggsgi:}lal%%neg nucleotides is

not llmllteﬂi\/te époRred iyt 2e0rt eucldotided, bot ca@ldi%ﬁ%ﬁaly\tﬁlmber as long as the
(overhanging) as long as the siNA retains its activity
overhangglags pefiEwai gsne silsnsmegetiyisy gfthe §das Forreigmpie overhangs'may
(¢ d
compné‘eqlf"tﬁﬁ ::a]y&lt 199 dﬁg{/&gpﬁg&n gﬁgésjo@ée% %‘{F‘r%le gggﬂyf%dlﬂfétrlééédﬁgég
the temgthyqf sﬂ‘ﬂi&s baving eclivaivg i(ongristngig) ené shnmtuﬂeenayhd exqussed in

torms of e g AR 2O Bigh ARARDY Yt Bton R Rh il Frocemdle, o

25/27-104 MR ASHRY WAL 2BhidRRisksse cVethahi ﬁh§ £9550er s8R k@t and a
limts of 2 or 3 nucleotides, but can be any nunber as

27-mer aptiggnsesstrand, where theprired pegiondas adeath o§2hbpsi | enci ng
ﬁ'ﬁltthermo}[e ancé H1 %ewaEgltng b ug?h%y hg folg&a m;n% 1‘['1']?%; %e) 9 target gene, it

nprise roma ou

is not nécfe@mmajomihplamb@taﬁy @hﬁéeﬁ@é)lcﬁl%ntﬁiiiﬁsd:rﬁé}]bhh@far@dt @Eﬁ:‘e sequence.
havi ng, cohesi ve (overhangi ng). end structure nm

b
Furthergaops, a5 Lowg a5 Hhe s 2Bl to Reipaindsdent plawingstte Bdprget gene,
it may %@}/aélgy & M@&é %%i)’g g%u%egﬁ%@é%ﬁg te &i2fuBKRIR BoleBule such as

ner si anti sense
tRNA, RIEA lvangal RN Az oP4n fmtuﬁleial Rbus mokdcniahdonenhngple,2d el averhanging
antlserg1 se strand, where the paired portion has a
portionabqug §dof 25 pp. 25 Furthernore, since the over hangi ng
$FEAMBINGE tHEB YAy Esthueiirs BemE kineA ¢ Mal Bave 4 %191916019 §Rturk tin which
is not necessari|l y conpl enentary (antisense)
ends ofjoge mdp @éthe(@hbes)tranded misldangdargemacdedbe né:eker nucleic acid, e.g.,

ahnkeril?lg zlﬁ gt}éﬂtiﬁhﬁginglﬂ?ég%&%gsfkﬁp‘ kz?l 9(?1@%(%&1%' c%%e for example,

15 to 49 bp, often 15 to 35 bp, and more commonly about 21 to 30 bp long. Alternatively, the
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it may contain a | ow nol ecul ar weight structure (for
exanpl e a natural RNA nol ecul e such as tRNA, rRNA or

waQ 2e0al05EBR, or an artificial RNA nol ecul e), foPCT/US2006/042978
exanpl e, in the overhanging 30 portion at one end. In

length Ofatglg '{ht%\éR %]_8%%1%%{1 Er%{)? 1s atié&]ai? %rﬁfl g%dg%t%iﬂgx c%h&ve%(pressed

ina targéth,ell e bleefos bkzﬁﬂﬂ%dapﬁ)hi@ilﬁﬂatél}aw fb @rlﬁp,qs N6 88 bedoduboat 21 to 30 bp
| i nker nucleic acid a linker RNA. . The |ength

long. Whepsliplen pessncty 2s &gapiqs@éf Bere(s ne PﬁKtIICB’@thF%H) ihg éﬁ‘ﬂgth of the
linker asqgngez{sgg (rir%)éo %]gpinﬁger L#ai}lié)ofd%ﬁ% 8@g1 pﬁ{ t er R, ?(\El)r eslta"’b'i@pamng of
the stem@bﬂmﬁ%mﬂ@ﬁﬁ@sﬁ@ﬁﬁlE&nﬂﬁﬁdﬂdﬁZ%ﬁé@MM coﬁmggfbﬁh[sfpdrthrm the

oubl e- tran re t hat ran ti
tinker ASGRTEY HYS s R 160 BN PioauBedven f the WUREBES  Binefihyg: would
hinder pQﬁng HPthe QtRIPSBon, AP fs(r)wsmmt fr Béx&ﬁ I%Otoﬂc%ngmmt #® hfkeBPortion to
bp, “or about 21 to fong en l'i nker segment’s
include latren&ethaiyb@mtmn@a@ qxglsnfbdmng Pproadssinglof mprwrsm RINA trife mature
RNA, there%g altl]owmg[pfl ng of nkll(eegter% 0!‘["[9029 Iﬁ éasg oF % S 10'3{3 gﬁﬁﬁA either end

steln pOTtIO

(head or féll)rolf Mﬁofmtﬁ rioh@op? Etﬁmtlm@ Ihﬁayf}rava ﬁdms hi’mlé@ﬂie&lv@diglﬁfRNA As
reconbi nati on betwe codi ng for this partion

described ghove, Yhﬁ%‘éPWﬁéP]leP‘&}ﬁf Wﬁgghh%wsan@f ‘pelHle p@aRr ARiA mOlecule, such
as tRNAhH(lggto‘I“’Vﬁal ]EN?P fn #ﬂﬁc Al K& nd@sufs. | ength that woul d

er palrlngo e stemportion, it is possible,
mmrs1béAaamhleo c@mpnm*mglcts%:t@dlpobkmplep‘mdd having mucleotide sequence

complenbeingag}ég Q geqzl%gé%hﬁlgao{ap ef\!ﬁl? %g gglﬂg{l(Ee}F(‘éﬁg I%S\ggo 10 thegeof (for
examplel WRER lauctﬁdlmvma&cﬂeIdbbmot%qdlﬁ&hé PREMRE it thel SINARSolecule of
case of a stem | oop siRNA, either end 10 (head or

nucleotlﬂ%ﬁelq)le@p ceppspending o thedagetnuclaie aeid seangnesere portipmihereot),

wherein ﬁ? s%g %; gt}'an%ﬁ gﬁlﬁlﬂ%hd%scan% T 891%§n ﬁer%‘g tagﬁﬁc?sph&%vgroup,

such as Mlﬁ@sﬁlﬁte (Se&ﬁbr eﬂﬁnﬁl&%ﬂfrﬁb}%t ar., 62'&[! a!l] 0RRBA57a) 2@)2, and Schwarz,

ificial can al so conprise a
et al. M@k?fdﬂ’éc‘é]{ ?@tﬁ%@'@%%’%@l‘é@i Tdé@%ﬁl%ar $ig nucl eoti de
AEGER %‘YE&EE’EQ& ﬁ{o\fedhfé 1§ W6t BRkbdlR ﬁSﬁHﬁ@&@oﬂt? \?llg only
tar get nuél eic acid nolecule or a portion thereo or

naturallyt&coprargR WA ostidN 4, lsmtdlsos&nN&npuﬂses:diemlcmb'smndnﬁed agcleotales and
tene%%r esence Wthin the si NA nol ecul e of nucl eoti de
non-nucieelieSnce corresponding to the target nucleic acid

I8 REMAR e/ bBlinRnROtHel BBt iMBF B Y nucl b 88 nfblédiesI B Bvention lack
stranded pol ynucI eoti de can further conprise a

2'-hydrogy (1) cq@tmlypﬁ avdeefidngp In cegtpgmemBodiments sherd ixerferingsawsleic

scds o R Brrebfitd A1 focfhoayigech iyl B A Bdgipe R

and as s@@Q)ort idterBrind nuclejehiiialeeule26f ths int&atiom epti?drlally tdbeot include
term si NA nol ec&ul eis not l[imted to npl ecul e

any ribopplectides (fee-oMicieotidst Rrvang § 2 oRELFPTMg SRRASIHIA mke‘cuk?a hat do not
require tﬁg Efés@rﬁ% %T‘Hﬁg@?eo@lla@m i e 8%4 gio?&uféut‘al ﬁ%drgﬁgm"i‘ Reh however

nucl eot i I'n certain ment s
have an amohedl Enkengr hinkdre brother attachédondsesciaéd gloaps, maetiésoor chains

containibE e p eI S O el oAl SA S5 ol e

compnssi ﬁb&ﬁicléoﬁ@éﬂ dt ab&!&% ROEXEROEAM for HUR STThd BRFedWALIpBSitiBns.
- hydroxy group f or medi ati ng RNAI
As used herein, the term siNA is meant to be equivalent to other terms used to describe
nucleic acid molecules that are capable of mediating sequence specific RNAi, for example short

interfering RNA (siRNA), double-stranded RNA (dsRNA), micro-RNA (mRNA), short hairpin
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and as such, short interfering nucleic acid nol ecul es
of the invention optionally do not include any

WO @wonsabeoti des (e.g., nucleotides having a 2PE€TDHS2006/042978
group). Such si NA nolecules that do not require the

RNA (sHRISARRE6rt @fterfdrpulipbrad bsiit, Widrhinterfeliag atdléicride shdreinterfering
to support RNAI can however have an attached |inker

modifiedpligqnyrlspiide; chempigally-modifiadeiRYA, aeddtansgringonrlagps Silencing RNA
RI@@ or chains 30 containing one or nore
(ptes nuaﬁgéﬁléés with 2'-0OH groups. Optionally, siNA
Irmlt}mi: ahﬁsdmmnts sidipmiokeules hanuise lvathtin ﬂmsin‘adntlabmaty oﬁmpn'se
or 50% of . the cletlde itjons.

sepaate gty HUABIIFT 1O TTEER LIRS T o HEGHEDY B LLRIpaRg fpEions ar
covalenﬁ}phﬁl@aq{ duRlBRas SEshrl QudASHRE 1 BRer MUELAES ofGehiternately

nol ecul es that are capabl e of nediati ng sequence
non-covalgeidy HnkedriyAppicfiateraghiemsp hpdroger bonding, eaf der wigplRikteractions,

doubl nded, RNA (dsRNA), m cro- RNA
hydmph%)ﬁ’ﬁr{t’i@“‘}%s o &%G D RBob85 ) obo165
'Elﬁi_ﬁ/séiﬁg ROGA 0428 TEVA Rind BARNAY sediiefdd conipll@héRidynig a target gene
ol i cleotlde short interfering nucleic acid, short

mRNA, japd : lt ta g Uﬁﬁgﬂ\ﬁléﬁ’ kindiga e Hiedazpigene mRNA. "Sense RNA" has a
sequencE E?‘lﬁhféﬁ{eﬂéﬁmdth% hﬁ‘t?se A ng(ﬁmrL élr%g & té 951hﬁ1@ﬁfen&%p§11t1sense
RNA to dodnosiRiRent ‘Bhess laﬁwsermﬂ scidens: RNAsaee beenlvonvéarttienally synthesized
en t i on. may conprise 5 separate sense and antisense
regi ons, wherein the sense and anti sense
A?gée‘éﬂl%réi"ﬁ e%he oM AR | bndthivied abénBicleaRub&rhR&ughout the

non- nucl ectide |inker nolecules, or are alternately

specificatism-to ot derrniall mtenﬁem‘Jg BWA&)@&NA&)L brizin iROWAS, ahg @heBINA species

which C?Iﬁ?g 1g%xéed\é;? gzvg 80%1r 15{\11 ?{@ | ({%2&%% Hé/rﬁfnoa?sp A?i?lude eyéperesswn
vectors (@ING refegred fo TNANA Eﬁmésditﬂy%wyc? &paple ot giviiNeatRAL&Tipts which
to a targetF%$ne 10 nRNA, an thou ht to I nduce_RNAI

form dsRAsion dpigin RN Anin qellp g/ og disesermiew hcks AR BIORNRE SIRRASH? Vivo.
opuonagg,gtgg nggwg gf%@%g@ﬁ@{%ﬁa@ of B50L SR8 SFsi and

enentary anti sense to form
An Hiwybn"ﬂhmﬂeaﬂmisiashmbb sraldsemsaei RS th bes deienilar function to

SIRNA. BT el A TR olale. B PO s P aheh RYA

strand ah@h T)Nlﬁ edadd fﬁﬂﬁ%&;\}‘ tﬁJTRNJAéstﬁa@la% frie@atiéeRe $tPanking kil & the strand
smal interferin (si RNAs hai rpi n RNAs, and

that bings théhe REgEt g@@éﬁe ?he WiH}{bmd@awt bsctheét\y wdization afghe BNA and RNA

strands lfé vgraelybpg‘lA%d ot glrnsen{%%t' (91%0131 r e| a?leﬂ%&nlé%eoverhangmg end.

GXPLESSIs ikt tHelifyention @bﬂl Ee Q§seﬂlib16dl’fg)nli twesdparate oligonucleotides,
~ transcripts which formdsRNAs or hairpin RNAs in
where opg ptrand iy ‘r'hf/ sepsersirand and Beothmitiheaatisprotitand. whewadhe gntisense

and senéé% ‘ﬁ%]nds é?trsglg g&lnlagémeh%mﬁ' I}J}A‘%llh Q&Axﬁngnﬁ)g@ eciéetlj)'ﬁgg Igléqtlgﬁce that is

complerdmtbﬂyeto siiclaoiilicsequenice irc thaaititer tstrand; lvach & wheare therantisense strand and

tiont si RNA, | nst.ead of a doubl e-strande
sense st duigh & Bl S SRS HROCTSRHEcts: BReraHE HUAELL (heble
strandeda i iPMbR 110 BA palts BT BRIt ende BN LoAPHsd énﬁdﬁ&)ude
i sense strand as that is the strand” that binds to
sequence h@atusmcgmlemﬁﬂﬁry tTlaausiepkide safuenesan edarggt mugkeic acid molecule or a

portion H?érerolf di %1%&': i@ g’u Jng?na%rgﬂ]rgse Feell\rlieicleotide sequence corresponding to the

with an

target nucleic acid sequence or a portion thereof. Alternatively, the siNA can be assembled from
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strands have a hybridi zed conpl enentary portion and
preferably at |east one 3' overhangi ng end. 25 si NAs
wo or0705@5ni t hi n the i nvention can be assenbl edP¢T/ORW&MI12978
separate ol igonucl eotides, where one strand is the
ther, is the antisense strand

o sl e b e B O Rt L of e s
are nnké@bfr nfe@APL IR AL Ycill ibaSed or%ﬁtiuﬁeﬁémcl-ﬁ%mflitn%&%s).

nucl eoti de sequence that is conplenmentary
Withie additienal embedisrenisnsiNges for tracelilanttliveyakcadingtie te
ntisense rand and sense strand.for, upl ex or .
method 3} DRI of e Pikeftl ga 537 BalahelPaideiliEs Hufpe bsimetric
duplex, thaitpineor 38yiaineaitdedpitgtaiiapstalRaut, H9itaRH-daipldhentdQense and
. __antisense strand may conprise a_ nucl eotide sequence’
antisensefggions; Whsksin Eheemtisgnge reglon enyantises p auclselifleangeence that is

comple%%@%to%%cféoﬁd@ gé.qﬁgﬁ@ if Qt%le arse tﬁgeﬁoﬁfci%icg %cti{l glgﬁe%%{e’ or a portion

e sense stra may rise-a nuc
thereof, sied tiEnwesemgicaspondisen turldédtiee stqreged cortssp@idingmi the target nucleic
d secSgguence or algor%i on thereof. Alternatively, the siNA
act Seq&ﬁW%‘E"‘é%‘Eé?ﬁbT °f'rom 24 WO 2007/ 056153

ReHMSAORRIRA SABStimefisNEE BrabhtIRRISHR b IRes WRES a'ilﬁgd SiNA,
sel f-conpl enentary sense and antisense regions of the
and comflonjiions thergdfnthaicarp gdmixad or odmplenet wthcoraonjghtad ¢o) one or more

e N -
three strafid AJiB10arnidB2 (e B1BR), Ritiseia Bl A dni9RS Bpldifentary to, and

invention can be a pol ynucl eotide with a dupl ex, )
base paig {h, men=overlnping regions pf i cognatsiyrirand and WherelsiaB1 strand is

separat<I3EAR qwﬁ& ﬁl&glﬁfstraﬂﬁ‘ﬁ%ﬁgmagwléyﬁ% Q@J.Gﬁ%ﬂﬁﬁm& 252 es

H
i an antl sense regions, erein ntisense reglon
describesldrgpein sesatde tuinitaos andRNAdqteefeesmct badcadsreswlting irethe Ml fication of

to.a nuc) eoti de se e i separate target nucleic

the CRPIZET Y ?ﬁ? %Egﬂt[ _éneﬁ?en&&;%ggi(&#k&]er eof, and the sense ’
SRBIAOMoLRIRE dERFHE] RtEMERHIHRe AR ENGEr LRGSR DS Ter example,
to the tanget nucl eic acid sequence or a portion.

A, Bl, s 3% B1B3) wiheieimBE aind B2 fagg ¢ceplemphioni topartdsform frese pairs (bp)

. r di sclosur-e .provi-des three-stranded si NA .. and .
wit, R0 AL RGATRL 2 RO USSR ETGB ey oo
of Bl amd Ahs distinedijni@at @dnlofer @penOwitHIhe dolb-¥itaideg 94 didie formed by

del i very-enhanci ng pol ypepti de. si RNA nol ecul es
the anncyiag pF Béfine v o Wt 16k B skplexgs pepaied FomihaAdhiduplex by a
"gap" re?%ltiﬁé'ﬁ%n'} BAkast Whet a&e@g&cl@&fjdeﬁrﬁ tl?%%)%ﬂ%&% %ﬁl.eis positioned between

npfementary to, an ase pa
the A:Bhdnplex end dpphi? duplixams thdt indistudtoen Anysdrecstn@®dnpaired

wherein, a .Strand is..1 parated from a

nudeou?% F{tglg Bo?rtif‘?%l & ?&Pﬁhﬂftﬂﬁ %a%ﬁn’ B"rg%ﬁm’éldg ap. The
AitENA VN, aeRINASHSIesa6d RREHRRINR s Afs8lodike %oﬁjgrils@fh}éea(;ﬁnore
an RNA interference cascade resulting int

strands spshiapi fonexamplofA, Bhané Bar(ésB11B?) wheraint B get Bressenmpdementary

to, and %&éwr?épéj \gﬁﬁ‘ éﬁo l-so%cﬁléfpsnaéj fesg%og]irs %g%a Esg{egei’il? t}%?dg%ﬁe?s%randed
region famtedd théaBddalhg WhBI @hd ABL dasticcBom! SdCRIPHRIBALAE With, the

to, .and form base pairs (bp) 20 with, non-overlappin
doubleﬁt@gfiﬁgegmn Irmeghly BieqnpeRing of BReand tAnd sdheray Hsnk 31 duplex is

teﬁ%dﬁ? . * " . | i stinct R

separatc({H I M HEN R WA el et (A0 i B 88 B e
flo onedmbydinteht; AaBhB2 irichglesfin BRmabetwien atudit WhBa®i pairk A8d about
A Bl ]%u J ex .i s. separ at ed frolgnthe A: B2 du%l ex by a

40 base pairs. In this embodiment, A represents the sense strand and B1B2 represents the

antisense strand. A is 15-50 nucleotides in length, and B1 and B2 are each, individually,
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"gap" resulting fromat |east one unpaired nucl eotide

in the A strand that is positioned between the AB 1
walapheseland the A: B2 duplex and that is disti neCT/URING/042978

any one or nore unpaired 25 nucleotide at the 3 end

1-20 nuc%fopgl sf,] gﬁﬁi g]gl CSQb %tél‘:lqe[%c\}lglg{g PE@&*& is aet\g/e(?ngaebé)u g af:%dtldes and about

40 nuclestigeg] osur e corrprl se three or m)re strands such as
for exanple, A, B 1, and B2 (AB 1 B2) wherein B 1 and
Bangther @@hﬁd@tﬁ@ht&wmﬂ@m%mﬁm@ﬁm@éﬂ phatd 6 g pairs and

about 402%%&&;&11&0 M AMEE BB&H%Q’[ %e%gpegéggghe%e ?Iraﬁ&l g?& BSB% frepéfsents the

-strande e annea
antisenseasteind Asis A0S0 mmleohdeﬂm laryth, aad Bivaeﬂl]%a’bmemgchmlﬁdwiduddﬁl,

1-15 nug tlgOUb o ardb%de]ded r?&i‘l ﬁngAgége sglms%rgégp ziﬁg)%? ggg‘g&g‘{%@%}; and about

30nuclegﬁ&g1the A B2 duplex by a "nick" between the A Bl
dupl ex and the A:B2 duplex. 1In one enbodinent, A BlB2
Inreplotide spbpdinsnmA: BéBﬁemiumolmsuman pbcput§4gb|asb pairs and

T I DNTIE i NG —

the sensesgtfaa& dA & 15350115:of&t16eg:1he@1gﬂqaﬁd B1 dnarmz fre cadld ilfiviansly,
are each, individuall % 25 WO 2007/ 056153 )
1-20 nuct@mﬁ%mmmm@ed length of B -Ba s bréweenshouf R auelspiifesand about

th of B1+B2 is between about 8 nucl eoti des and
40nudeh@&§ 40 nucl eoti des. |In another enbodi nent, A B1B2
Inmnalotice embbdlinmmmA mmﬂmﬁu@spmtsuﬂrﬁ bbiasen phoutd 6dnask pairs and

bout .40 se irs. In this enmbodi nent, repr S
sbout 40HGF ifTs dn S0 SR LAiE B PEEPHSER S e st Ca S fppresents

the sensc§§tfaﬁ3 da # 205402&10‘?&)&%‘50 LEOB A88 B2t 8AGL ﬁ)dl\ﬁﬂ‘t@&l@l 1 —q B ‘illucleotldes
are each, individudlly, 1-15 nucleofides; and

and the cmmbmetdeldngtb 0 BH+Bf2 1Bb_atB@en ghaye i eveleetistsannd about 30 nucleotldes

nuck.eot i des a about Ln.a
AAERLAES AEE3Rred Y SifBie s T BB S iisg dn som.
between RBo@ lgaiaéépafdjandadlﬁut 401Basbpafs;AAbeSypitdllyt, Betsveen about 18 and
enbodi nent, A represents the antisense strand and B1B2

about 35r‘t@5¢-g§1@ﬁ still moge typacally hetvesn phowt 20and 30basespairs; and most typically
nysl 0
st 1081950 ) S 0 B WP 24, g, s

may, opﬂlcﬁraﬁy,fbonﬁprﬁa: 1B gls stratd8e everhingudf Hetwesnl ]emldlcﬂmsle andl 5 nucleotides.

about 40 nue | eoti n_ anot od' t, A BlB2
Most tyordly sl & SIS Sinb S P e Ju > 26 ATSEIBENTS and
RERYRNU cBRPHs PGP an Achil SraRARPHh KefHiserie rs@%c?ﬁlﬁ%ﬁl the
the anti sense strand and B1B2 represents 15 the sense

length ofthe dngirand is betp@en abontd f eucleetédss andhdb®i SAmucleatidgspmore typically

v B3 A S48 B LS50 0 MGG, 6 o

typlcallyaﬂiwéng'fﬁ) ofthe! & rhrdEiS betwABn bt Qatrﬁdleaﬁ@ééemd about 32 nucleotides;
hr ee- st randed si RNA di scl osed herein tég)l cally

and most GgHIIE 1c IFRES Qe AR 2360 15835 b g, 75 28nd0, or
31nudé%ﬁ%%t 40 base-pairs; nore typically, between about 18
"about 35 base-pairs; still nore typically between

st Atof Zie preskenB Aisblserepdditisnal hnebnmrt tivy o omlrd B sBBnds, designated
either 21, 2, 3 4, 25, 7,. 28, or 29
herein, fgreraniply. 28 B BT, vishoin b dhbstits FRIBPlemeatary fada
non-overlapping region of a cognate A strand and wherein a first B strand (B1) is separated from
a second B strand (B2) by a nick or a one or more nucleotide gap. Depending upon whether the
cognate A strand is a sense strand or an antisense strand, each B strands will be either an

antisense strand or a sense strand, respectively. Each B strand (B1, B2, etc.) described herein is,
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may, optionally, conprise a single-strand 3' overhang
of between 1 nucleotide and 5 nucl eotides. Most

W yrosd153, such a single-strand 3' overhang i BCWUSR06/042978
3, or 4 nucleotides. Such siRNA conprise either an A

mclepend%r’irﬂi‘y$ %e@&ereﬁ Ao 1 ﬁ&l&t@@ ?ah&’ E%tﬁﬁ 23 hﬁ&g&ldgé ?Ig ?éngt L eotre ypically

of the A stran ween about
between almjlt ébmu]teoﬁd)esrandlabonﬂ Wesiclevtides inYg@igralstiil m@s tyfieally between

| e of .t trand i s between about 18 nucl eoti
sbout 5 iyfi8ifes Gnd Ao isTeonein I st BRI G 5. dhel 1 12, 13,
14, or 15lR0RbHIRNN 1@t strand is between about 20 nucl eoti des
and about 32 nucl eotides; and nost typically the

Ongpgirithestzed e BA andrBhsirands are anaegled®, fop th@ﬁRl\B’Bmolbl‘ules The

T T U -

from a seebmdiB deandlEBd)dyat wk oBEy hesei Thusf AliclEtREPLE thed& sBind®dd which
ere| n each B strand is conpl enmentary to a

no Cognaitf‘dwc BAe FisreRFIt oy Srotignd soreainwBpaired and eapeRr and gap in the
SIRNA m¥&LRI MR sfefott 68%% \ngﬂfegéﬁi %1]1(*11% n%%ﬂ)%f af Sl?paﬁlreg MiciBotides in the

second B stran or a
A strand that hl@QIOSI(ﬂiengiabetWEapéle& InandupD strandet ha’ﬂclt is;éonﬁed}if ah @ fArand base
stran each

pis wi Ao B33 AR o RPRARE B L e paivd

in the regS@{T6&wedd BB 1 JRBIARY e Ystrdrach B strand (B1, B2,
etc.) described herein is, 26 WD 2007/ 056153

Iy smptmnidnents gmhlthﬁﬂeg@m melsyparited heergaabmmgan is typically

between {1‘56% ?%fl}:lggtl%q%\,(\leaag)ﬁﬂg cli]%)%ggsg ltnléogg }a)é%allgﬁgg g%]& é)been about

1 nucleot[d.e(}ind abowtelss iueldoeiey; @tlll atdrd typloalle they@ipGabbiwdeB EWARN nucleotide
5 nucl eoti des_and about 16 nucl eoti des

and abouf g‘?@‘t“ﬂeo%*ﬁ%tm?%‘% il hegats 162, B 4 30, 718, 0r1921|m?01®t1de(8)

t hesi zed
T L L
terminatewitie s 6 @wspliate(i.ea H@al). ibypiedlys syarthetis RIGA atiotedudel doyitain

. ompl.ement ari t.y. fLr strand (B be separated,
eemint R R s e ey Bl el
adjacent ’EB*HJS%OIHJ € h 88dond FSstdhdl e céath EABSHifRAtsR! be"kfesuable to use a

gnate nucl eotide are present on a B Strand remain

second B@ﬁfﬂ@i waereivilie apjseninuasontaigap S-ROt bush thatrhA3 nOHeafial ferst B strand

s o B ER A LA SRS MG R P,
addition qiﬁ)BpHospifmitokthé Blesids biie Btrhnd AthyB2 aghiceediSy adding & @04 $roup to a

n A strand base pairs with a B 1 strand
single-sts T DR et on xmaking Aot i caisty OFRNAb kiaase by
r .
methodo 8 SAAESIRN A S kb EEBLE, DGHATRAMR B
performedéthe A, Bl, andBB8irands asepmeaté tb dneh atlgapucht thet haB dtsinds are

. Y Yy between about 1 nucleotide and about 25
Onented%%?glp%#des nore typically the gap is between about

THSfolloRie sﬁRNAQﬁoFb@ﬂle@ Péib‘r‘éseﬂ-t%p@éiﬁl: %QﬁJhﬂﬁﬁng §iéﬂé;!)1a§;¥é§oodlments

typically the gap is between about 1 nucleoti
of the gapfisd or nickechsiRNb riodreyles izt mayyhsi suitatly cotjugefedhtd enelgr idore

o1 9 nucl eotide(s). Each B strand
polypepuﬁea desgla%e%elh%eelﬁt}) “terminate with a 5' hydr oxyl

(| ., 5'6 _@@gd@upmwlmgrmlaaﬂ@ with a 5 phosphate
e. , 5' -PO). Typicall syntheti c RNA nol ecul es
C%]@ 5¥e§nplary gapped duplex siRNA miolecules described herein are based upon a

25-mer sense B strand sequence 5'- GGAUCUUAUUUCUUCGGAGACAAUG-3' (SEQ ID

NO: 75) and a 27-mer antisense A strand sequence
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termnal 3" and 5 hydroxyls. Thus the 3'-CH of a

first B strand maybe j uxtaposed i nmedi ately 20
w@djoaossis3to a 5 -OH of a second B strand. | n BPEF/USI006/042978

enbodi nents, it nay be desirable to use a second B

' i S 5 P uch
3-TTCCHAGRANNEABANGCETUG RO SN STRRONG: 78) P Al 5 Elemplary
gapped &um(iiRNAl 1ol a¢ljlace8 baded vpoh a-2BMerGintiserse BostEn® sequeaces.

In such instances, the _addition of_a %}hg‘a‘ghat e to the

5"GGA%CUQnA§§UHf3‘%K‘BG§ﬁ%@Aﬁ&§ﬁ*§e(S£&1P%M aeh *gn%f spsp A strand

Sequencegj : t| ng e cat a‘lﬁhtl c act i Vi tyag%‘\(% E nasea)b 25
Slrell hxmh@lmgwRNAnndBaﬂmwmpm@\Ahreaﬂmnde a@diH1ly and/ B2 I(Al:iB EB2)

i B i S o B SR L
regions o‘mﬁG Rytidhath tﬁJkﬁmBle%tfaﬁﬂé@re%[&l foRthbEhY 8l aﬁn&l&gﬂ)@% 13nd A is distinct

he fol | ow ng si RNA nol ecul es represent specifi

from the ﬁ@nblleTsﬁ'ﬁndngem@ prmed\bydhe aenaating of Boand e agbpv,bé@lrothe A:B1
duplex 1{]§eﬁl§r%%d%o%e@ %%ﬂgfe% be}he? b %ga}(g’gﬁl 1%?0 A I%E e%e ﬁoﬁlrbféglﬁqtp%ged

ne or nore erern

nucleotideia\tee Aistrafdthped béw;aéeﬁxhesAHi%\lAd\mlépemd hs ACBP Tdapl’ebx and that is
exenpl ary gapped dupl| ex_si RNA nol ecu es descri b
distinet fHIp @y, 0ng o BISSEPEPRhnusleosie gbthe Sepndeofrsithpy aifpth Ofthe A, BL,
and/or B8&RMENCE 5' - GGAUCUUAUUUCUUCGGAGACAAUG- 3' (SEQ ID NO
? and a 27-nmer antisense A strand sequence 27 WO
W@]ﬁﬁlceﬁﬁﬂﬁ@e@@ﬁf tI820 66b0diagEnss, A:-B1B2 consists of between about 14 and

sbout 24 ELNHRE PGS UREA Ay T A P ERoL A o ehfides and abou

27 nucle@tﬁ&esba%ﬁieedBU séhsdPstid aﬁatalmeqaﬁﬁseﬁs tstrand e HERRAEIE
GC-?AUCUUA’LQJ%%CUUC}S&AGACAAUGS Q®| D NO 75) nd a

111d1v1du@17y_, hetvesp gaeut A micleatide antbehowh é&nucleotldes and wherein the combined

76). 5
length of LBk W GE BRI ) ands

WithiBbtheaBsheB off fieSd BApodinteatsgiArB B2 eqdisBofdseeween about 16 and

about 22%81%{) %a(ﬁggalté% ;y%/h@t@e?n F“g &dﬁéﬁgéenﬁ ﬁﬁ%yv[gglh gﬂ?q%é 19 nugleotldes and about
23 nuclegﬁ’&l%l En(f’et E?@Qﬁi@eﬂs@ﬂét%dfaﬁﬁm {% 1§eﬂ§ ‘r%g’@lg@gia’f‘&‘e%faclﬁ 1

I's distinct “"fromt regi on
1nd1v1duzilb,r, he@lveby abdt lanckeatidn gn(beibOBE 1&nuic1ggqt1das;chnv1kvdtee¢m thdeombined

.B.1 . dupl ex | b

tength ot s jsf B Sy RS RE e srif ol et i = * 7
Widkih €0kh&d Qspddtstdfehdde %ﬁfbaaﬂnetnkbau\ B§Bin gbieedof tigwéerBibout 14 and
dupl ex and the A: B2 dupl ex and that is distinct from

about 24atﬂ§a1 base pairs, ydieecin ap 44 veaad fendisease) tﬁéveatfeew@ost 14emgrlesttides and

ou 275 08502, OL 1 Rk B 0L B S iy,

between @bowsti st lcotidd emd/\ﬂmmt ab autlediddearwhd valiweih tl?eflcdn(ﬂhﬁéd leagh of
wherein an A strand (sense) i.s between about 19

B1+B2 1?16%‘?”@8’9 PoRYY 13 myclapiidas and gbaut 2quuirisatidses; and a B 1
Wk ey%‘?&ﬁ&) asgéété‘gfjth@&den%o%%néﬁﬁ‘ tAigﬁ @%ec)onggtg %?He gh abont
are Ividually, betwee ou nucl eot 1 de an
14 base dicund hBout 2l tetat babe wlranmanhmaamnsttdmd (mttsbnsrwds between about
16 nucleotides and about 22 nucleotides; and a B1 (sense) strand and a B2 (sense) strand that are
each, individually, between about 1 nucleotide and about 15 nucleotides; and wherein the
combined length of B1+B2 is between about 18 nucleotides and about 22 nucleotides.

Representative siRNA according to these embodiments are presented in Table 2.
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| ength of B 1+B2 is between about 13 nucl eoti des and

about 23 nucl eotides. Wthin other aspects of these
weredoaseent s, A: B1B2 consists of between about PABUSIUA6/042978

about 22 total base pairs, wherein an A strand (sense)

i s between about 19 nucleghides and about 20 23

nucl eotides; and a Bl (antisense) strand and a B2

(anti sense) strand Ré&atseatativeaiRiNAI ndi vi dual |y,

betmeen about 1 nucleotide and about 15 nucl eoti des;
RP1LP2 1 o hotweon

a”}étﬁ"”i%chua ;ot i %g{l“cg alboultdl EBVnugI e%ﬂﬂ@%cebw;n;ln

further asnectils of hodinents A B1B2 consi sts

6-nuq Bl E3RSER abguiEAU P ARd 7%b hatSPHCEDt al base pairs,
18-nygh 82 ef pnER) A st FEANED (@At & ens SHUUUSUESIGhERTR2EBDUL 14
27-nynual enttidesssandsE$d alvouts 2} 3 numlcentiasicrandceuBudacs

1- nuc(@,gﬁse) strand and a B2 (sewse) Strand that are each,
nuel a de—and-about 18

i |)f, 1 Hoae—aha—abot—teo

;m{lgg%géeﬁé 5 ﬁyr ei n. t‘hr dr%m necf' | ength of Bl1+B2
S PRetIRER a u%E 18° el &bt ae@CSHSG%ﬁéﬁtA 4

27-n4q,8| é%’ctlld%%s.e)wﬁiﬁiﬁ?l 0 Y€t Bt hep ' HEFEREAPUBRAGAAEEE@UCUGUUACS

l-nuegbpdi nents, A: B1B2 consistgs of between about 14 base

gm

1o-nua:aBtS(s%nae)aooutsggzﬁfqp@ai 8 DASE GEITEGUATMEET BT T aIT A
14-mt EQ”%&@Q% ' Sens%%) h %gbeéy\/%gt Jucl eot i des

d d
27—nuc % t %tsenie) trgndé at'Gre § %Té:EHAZZtAH e%étg(%‘?({]?wgp?%'

"nucbgflt?veen about {1 nucl eoti de and about 15 nucl eoti des:

12-nygndl weepeén t HSSEQcOMBionesd | phgidavotuBLEB2 | S bet ween
12-mabpit (sk8saucl gatsodes nandsabpsitudi2atiahees i des.
27-nd3eRr RSRALAIJY § SHoRNANACCHS d DOrlRui B8 £RRAEIRAESACS |
_nucaqu%? presented |in Table 2. R8 WO 2007/056153

US2006/ 042978 Tahle 2 presentative siRNA AiB 1

14-nug> BEA(HFBARe  Sdqtiente YO dht | 7| SPUBUHRYEUBI3( sense) SEQ
10-nycpBNGISeRFe s’ GRABOUR N08-§fuc| BEARSapR@F3SEQ | D NO. 78

27-nds' AUUCIULISGEAGREAAUIGE0 : 276 nUE ' TrcCantarsensehcSRQubiyAde:
1—nuc7§a§' TTCCUAGAAUAAAGAAGCCUCUGUUACS! 1-nuc gap 8-nuc Bl

70 L' ccALICHUAR. 16 - nue P2 (canca)
8-nuc ES?

- AN A 7
50 2 BUBLUBECAGA AT VB PR
(ant Se@ﬁ% e) SEéEPo“NdO 76 |0 AGACAAUGS

27- nua FTECUASIRIAA AGRATOEOCUUUATE TCCHAGRAE AR A CCURITE UL S *
1-nuq gemse) SEQ | D NO 81 5' GGAUCUUAUU3'  14-nuc B2

18-nucSENSEEnSHQ | ) INY TB 05 83U MAIGBCoUE EaRBIC A
6-nud 80t i3ense) SH %E%DIMO: H SB'S'ACAAUGB‘
27 nuchx%én%¥v¥nse qygé : 9 3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS !

l-nuc gap

6-nuc Bl (sense) SEQ ID NO: 91 5'GGAUCU3!

17-nuc B2 (sense) SEQ ID NO: 92 5 ' UUUCUUCGGAGACAAUG3 '

27-nuc A (antisense) | SEQ ID NO: 76 3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS *
2-nuc gap

8-nuc Bl (sense) SEQ ID NO: 93 5'GGAUCUUA3 "

15-nuc B2 (sense) SEQ ID NO: 94 5'UCUUCGGAGACAAUG3 '

27-nuc A (antisense) | SEQ ID NO: 76 3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS !
2-nuc gap

10-nuc Bl (sense) SEQ ID NO: 95 5'GGAUCUUAUU3 !

13-nuc B2 (sense) SEQ ID NO: 96 5 'UUCGGAGACAAUG3 '

27-nuc A (antisense) | SEQ ID NO: 76 3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS !
2-nuc gap
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1-nuc gap 12-nuc Bl (sense) SEQ ID NO 83

5" GGAUCUUAUUUCE!

3' TTCCUAGAAUAAAGAAGCCUCUGUUACS!

12-nuc B2 (sense) SEQ ID NO 84
WG 2MCBEAGACAAUG3' 27-nuc A (antisense) SEQ | D NO/UFBI06/042978

1-nuc gap 14-nuc Bl

(SRIGAS, SEO O NOG85-5 - CEADCOUATUUCH0S ——t0=Tuc—B2
(55@2%2 SEQ | NQS: 0. " GGAGACAAUGS' 27 Sequenge
Cantsenser—SEQ é g
L2 S S RERAUAAATAAR SO BN AT %ﬁ?“é%p 16-nuc Bl
t-nycs BhsERReER | O NG TR0 WA ' 8-nuc B2

27-nyes @n &L SEGE) D) MO TBEI05' AGACAMIGE UAGAUABRCAAGCCUCUGUUACS

2-nud @api sense) SHQ ID NO 76 3

TZ-nubl A ‘;EM INJ;JLM\’JS'@WM 3'- 6- nuc B2

2-nuqygEP 6- nuc Bl (

sense) SEQ I D

NO 91 51GGAUCU3' 17-nuc

16-nu82B{ serseg) SEQ JHQ NONOI21E JOERAGBCAAIGES -nuc
7-nudABfaddnsense) |SEQ kDO 106! 5 cacarucs
27-nup A THUA GEOGSCUIU

{sepse) SEQ I'D
SEFID No 94

2~-nu

935
5 UCUUCGGAGA!

méb@axgﬁ%%a%%&@ééﬁ@s%w

UG3' 27-nuc_ A (antisense)

18-nugE®y | HeRer) 76
S-nuydp (Bnmac Bl
27-nuk3anucit132ndes
2-nu gapuc A (anti

2' TTCCl II\f"I\AlIl

FERTECHRGAAS
(¥Ense NOSEQ 4
ens®) 15EQ: | 13
sense) SEQ |

ACAACCCLICLIA

omne, B 7056153 Pq
1o-nuSe HhiefFEBSFdent

17 US, [ 0429
i $5% P M2 Hive

A3 2-nuc
N@augs5 5' GGAUCUUAUUS!

95 coAdMICEHRPACAAIIGUUACS !
NO 76 ‘

'Gq&U

s : 'BZ Sequence
%‘1%@6%%@@0@&%%‘ D NO 97

27-n% SERYCLUBAIGIPEQ ID NO: 76 | 3 'TTCCUAGAAUAAAGAAGCCUCUGUUACS '
4-nuc gap

8-nuc Bl (sense) SEQ ID NO: 107 | 5'GGAUCUUA3’

13-nuc B2 (sense) SEQ ID NO: 108 [ 5'UUCGGAGACRAUG3'

27-nuc A (antisense) | SEQ ID NO: 76 3 '"TTCCUAGAAUAAAGAAGCCUCUGUUACS
4-nuc gap

10-nuc Bl (sense) SEQ ID NO: 109 | 5'GGAUCUUAUU3"

1ll-nuc B2 (sense) SEQ ID NO: 110 | 5'CGGAGACAAUG3'

27-nuc A (antisense) | SEQ ID NO: 76 3 'TTCCUAGAAUAAAGAAGCCUCUGUUACS !
4-nuc gap

12-nuc Bl (sense) SEQ ID NO: 111 | 5'GGAUCUUAUUUC3*

9-nuc B2 (sense) SEQ ID NO: 112 { 5'GAGACAAUG3'

27-nuc A (antisense) | SEQ ID NO: 76 3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACSH !
4-nuc gap ’

l4-nuc Bl (sense) SEQ ID NO: 113 | 5'GGAUCUUAUUUCUU3 '

7-nuc B2 (sense) SEQ ID NO: 114 | 5'GACAAUG3"

27-nuc A (antisense) | SEQ ID NO: 76 3 'TTCCUAGAAUAAAGAAGCCUCUGUUACS !
4-nuc gap

16-nuc Bl (sense) SEQ ID NO: 115 | 5'GGAUCUUAUUUCUUCG3'

5-nuc B2 (sense) SEQ ID NO: 116 | 5'CAAUG3! ‘
27-nuc A (antisense) | SEQ ID NO: 76 3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS '
4-nuc gap

18-nuc Bl (sense) SEQ ID NO: 117 | 5'GGAUCUUAUUUCUUCGGA3'

3-nuc B2 (sense) SEQ ID NO: 118 | 5'AUG3!

27-nuc A (antigsense) [ SEQ ID NO: 76 3 'TTCCUAGAAUAAAGAAGCCUCUGUUACS !

4-nuc gap
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10

11-nuc B2 (sense) SEQ ID NO 98 5' CGGAGACAAUG3' 27-nuc
A (antisense) SEQ ID NO 76 3

WA TOTREARAUAAAGAAGCCUCUGUUACS!

oanca

(sense) SEQ ID NO. 99 5' GGAUCUUAULUCULG'

(%K?@%;?)e SEQ

3. TITCCUAGAALIAAACGAALS

6-nug SEndEISSEQ | O
13-n{s @AsE9en8SED | D
27-nfant i sensersSEFEEDINIO: 766

_nué% g'gigCCUAGAAU

D, TR0 51 L5

2- puc.gap lo-nuc Bl

2-nuc gap 14- neCT/B32006/042978
9-nuc B2

BCEAROPRICUUCGS'  7- nuc B2
UIGCTPCAGHCARTES A

3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS *
AC5'" 2-nuc gap 18-nuc Bl

ALICLILIALIL LI L ICCOAQ!Y

8- nu%?;%'?&%nésg V 1

11 nT%

1
EHSE) SEQ‘S%IMOW%ZZ
27-nge 'FTCE&BA@W\AA
6-nu¢ spse) SEQ | D

OO0 U'TIT,IL’

nuc A
' CGGAGACAAUG3 T

i@STTCCETAﬁWAééﬁAP@-CHWGBEA@ |
UCU3'" 15-nuc B2 (sense)

10-nw=@11 L&) 1UD :
9- nu& apt i §§{L~%¢) SEOS}&@IBI%JMU

27- nltc -R r} 1§Eb€ﬁ)

‘nu@,%pl D NO 108

UAAGEASICUSABTRUC A
5 ' GAGACAAUGS '

R e

\UGB 27-nuc A (anti sense)

12-n8EGL| BsadBe) 76
T-nuga? 19edrie¢ 31
2'7-—n&c1‘Am(|§nta_%e£1§&n
G_Hu%;?g-ﬁ_?}uc A (anti

CCUAGAAUAA

BSHO CCUNGAAR A
sENge) NSEQR 4 [
5880 $5Qid ;D780
sense) SEQ I D
SAAGCCUCUGUUACS,

NAGAEGCOUBTEJIBACS' 4- nuc
DsNExcah083 5' GGAUCUUAUUS!
3138 B SERAGAGAAUER UauUACS
&NQ 76

! 4- nuc_gap _12-nuc Bl

14-1es dis 576EQ |1 D
5-nu¢ g¥nd8InsSEQ | D
27-ntam i(senisens SE(BED INGI0:766
6- nug g}E{'I;CCUAGAAUANAGAAGCCUCUGUUA

conca)

RieY TP1C:51 8
RER IDINO:51ZN

\OCEIARGOEREUCUES e B2
SRCARUE" 27-nuc A

3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS "
C5'  4-nuc gap 1l4-nuc Bl

kl 11U Iﬁ I [ [ T T Zo 1)

16-n 8%‘1“"2 SER v% Thinh o T8 e te—B2
I D 1145 (EAA ' 27-nuc A
? nuia%% SEHEL) SEQTDIRA: 7@ 2%}

27-nge ﬁé@ﬂ@&ﬁ%A@@\@MU}

6-nuc gap

\C5 TTCCUAGAAUAAAGAAGCCUCUGUUAC 5!

18-nuc Bl (sense)
1-nuc B2 {(sense)
27-nuc A (antisense)
6-nuc gap

SEQ ID NO: 131
SEQ ID NO: 132
SEQ ID NO: 76

5 ' GGAUCUUAUUUCUUCGGA3 '
5'G3"
3 ' TTCCUAGAAUAAAGAAGCCUCUGUUACS '

It will be recognized that the precise nucleotide sequences of the A, B1, and B2 strands

sense A strand.

may vary with the proviso that the siRNA molecule will include two stretches of continuous base
pairs each stretch of continuous base pairs being separated by a gap of at least one nucleotide,

which corresponds to one or more unpaired base in the single antisense A strand or in the single

i, Nicked duplex siRNA molecules

A "p" in the sequences set forth below indicates a nick in an RNA strand with the 5'

31

phosphate attached to the B2 strand. A "*" in the sequences set forth below indicates a nick in an
RNA strand without the 5' phosphate attached to the B2 strand. The "p" and the "*" also indicate
the location of the nick. In all cases, the A strand is left intact (not nicked) -- the gap that

appears in the A strand is to preserve the proper sequence alignment (due to sequence homology)
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4-nuc gap 16-nuc 31 (sense) SEQ ID NO 115
5' GGAUCUUAUUUCUUCGE' 5-nuc n2 (sense) SEQ ID NO 116
WO2@AREES3 27-nuc A (antisense) SEQ I D NO 76 PCT/US2006/042978
3' TTCCUAGAAUAAAGAAGCCUCUGUUACS"  4-nuc gap 18-nuc Bl
of the sﬁMﬁ&)eoﬁE@ AD TN@bold fitalibiz&EAdOUNALL kIGUEKIEEAS fortB beloes indicates

IR XN IR IR BT T

sequen&@&t ?M@l@\g Q{diSr&lR3 p P@ﬁ&%@%ﬁ%ﬁ%ﬁlﬁ%@@émolecule at that

Sequence Sequence ldentifier 6-nuc Bl (sen
posmonN@onllm@mE'mMsciB thbse withoB2aps ersiels, SEQuiderlived. 120

5" UUCGGAGACAAUG3' 27-nuc A (antisense) SEQ ID NO 76

3" TTCCUAGAAUAAAGAAGCCUCUGUUACS'  6-nuc gap 8-nuc Bl
1. Comrs@RSBQ | D NO 121 5' GGAUCUUA3' 11-nuc B2 (sense)

SEQ ID NO 122 5' CCGAGACAAUG3' 27-nuc A (anti sense)

SEQ I D NO 76 3' TTCCUAGAAUAAAGAAGCCUCUGUUACS!  6- nuc
SEN @@Ruégoﬁ@@u&}uéé@ﬂéﬁ-%g&@%% #8353 FAUCLUUAULE'

O-muc B2 (Sense) SEQ I D NO 124 5 GAGACAAUGB 27-nuc A
ASN  CUOECEABRARBIUSKECAVUCCRD-376 (SEQ ID NO: 134)

3' TTCCUAGAAUAAAGAAGCCUCUGUUACS'  6-nuc gap 12-nuc Bl

(sense) SEQ ID NO 125 5' GGAUCUUAUUUC3' 7-nuc B2
2. KERBS SonsSHRANIRyMSut S2hospiafAAUGS"  27-nuc A

(antisense) SEQ ID %

TTCCLE\BAAUAAAGAAGC%%JCUGJUACB' 6-nuc gap 14-nuc Bl
sen (BRNEOIGER-LBuNRudgE- 5 CRAOUIIEELU, s Snau 83

TONO—128 5 7-nuc A (antisense)

ASN SEQ:GMG&A?BABGMCIJDAGAAUAAAGAA@C&O@U@BJUACS' 6- nuc

gap 16-nuc Bl (sense) SEQ ID NGO 129

5" GGAUCUUAULUCUUCG3'

3. Nicked sense strand with 5' phosphate
B1 B2
SEN GGAUCUUAUUUpCUUCGGAGTT-3' (SEQ ID NOs: 138 and 139)

ASN CUCCGAAGAAA UAAGAUCCTT-3' (SEQ ID NO: 140)

A
4. Nicked sense strand with 5' phosphate, both strands fully modified with rT molecules

Bl B2
SEN‘ GGATCTTATTTPCTTCGGAGTT-3' (SEQ ID NOs: 141 and 142)

ASN CTCCGAAGAAA TAAGATCCTT-3' (SEQ ID NO: 143)

A

5. Nicked sense strand without 5' phosphate, both strands fully modified with rT molecules

Bl B2
SEN GGATCTTATTT*CTTCGGAGTT-3' (SEQ ID NOs: 144 and 145)

ASN CTCCGAAGAAA TAAGATCCTT-3' (SEQ ID NO: 146)

A
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3-nuc B2 (sense) SEQ ID NGO 130 5" AUG3' 27-nuc A
(antisense) SEQ ID NO 76
WS 2D TRSAGAAUAAAGAAGCCUCUGUUACS  6- nuc gap 18-PCusboe/042978
(sense) SEQ ID NGO 131 5" GGAUCUUAUUUCUUCGGA3'  1-nuc
B2 (sense) SEQ ID NO 132 5 &' 27-nuc A (antisense)
SEQ I D NO 76 3' TTCCUAGAAUAAAGAAGCCUCUGUUACS  6- nuc
6. Niglagal dntisenise ktrdyel withoog 61 pledphdigtantibmsp steamidSelly owldéfodd wigh T
seqguences of t , Bl . and B2 strands may vary with
molecules, j Sﬁ?%%%mﬂgedﬁﬁ%‘%@hm mol ecul e will include two
stretches of continuous base pairs each stretch of
conti nuous base pairs being separated by a gap of at
| east one “nucl eotide, 5 which corresponds to one or
SEN  GARAErHIPAIRSU 500 I he siMohe @l I sepse A strand or
T thesrngte—sense A strand. 1i. N cked dupl ex si RNA
ASN CTHASIGAGAS ATAAFARICTITE Se(RRMCcES M@t : f148 herb@| DAY )
i ndicates a ni in an RNA strand with the 5
pho§%%ate attaclfed to the B2 strand. A "*" in the
sequences set forth belowindicates a nick in an 10
RNA strand wit hout the 5 phosphate attached to the B2
7. Nigkqdeandisersp strang wigh §' nhieephate, aglispase stepnd £pldy modified with rT

I ' i all cases, the A strand is
mOleculesl’ %&?é th@gg{‘“‘f"n??&nﬂ%@&%‘g? -- the gap that appears in

the A strand is to preserve the proper. sequence

al i gnnent (due to sequence honol ogy) 31 WO

2007/ 056183 PCT/ US2006/ 042978 of the si RNA nol ecul es.
SEN  GhdcHim(ie| st dcaidziTed f opsRg i 1o tire: sesmences set

forth below indicates the presence of a ribothym di ne
ASN  CHGCOAMHARATARGHTIITR - Hosi TFQNLD A0 3(%79@1%1:1%{3) in

t he z;sequences t forth below indicates the presence

of a deoxyribothym dine (dT) nol ecul e at that

position. Continuous strands, i.e., those w thout gaps

or..ni e underlined. 5 1. ntrol dsRNA SEN
8. IDkOAUD PR AIS SeREGRER N 135« ASN
CUCCGAAGAAAUAAGAUCCTT-3' (SEQ ID NO 134) 10 2.

Ni cked sense strand without 5 phosphate Bl B2 SEN
GGABUUAUUU* CUBEGGAGTT-3' (SEQ I D NGs: 135 and 136)

SEN AU IMANAILCTsmy {5ERAP 13 d3{)142) A

ASN CUCCGAAGAAA UAAGAUCCTT-3' (SEQ ID NO: 155)

A

9. ID: NickedS-WT: Duplex with nicked sense strand; B2 is 5' phosphorylated

Bl B2
SEN GGAUCUUAUUUpCUUCGGAGTT-~3' (SEQ ID NOs: 156 and 157)
ASN CUCCGAAGAAA UAAGAUCCTT-3' (SEQ ID NO: 158)

A
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3. N cked sense strand with 5 phosphate Bl B2 SEN
GGAUCUUAUUUpCUUCGGAGTT- 3" (SEQ I D NGs: 138 and 139)

WQ 004856183 JCCGAAGAAA UAAGAUCCTT- 3" (SEQ | D NO RADYSM06/042978
4. N cked sense strand with 5° phosphate, both strands

10. fu' %"{fﬁﬁ%%? r?Tk%rglos!egCU| oy @B%flég‘% 142)

ASN CTCCGAAGAAA TAAGATCCTT- 3' (SEQ ID NGO 143) A 30
5. Nicked sense strand wi thout 5 phosphate, both
straikds fully nmBdified with rT nolecules Bl B2 SEN

e R m R S ST 5 TS i 7B 0 a2

ASN CYOC200.6R056 MBACRITLIS2006/ (4207 M : Nicdked anti sense
strand w thout 5 phosphate, antisense strand fully
nodified wfth rT nolecules, sense strand unnodified
(control) 5 A SEN GGATCTTATT TCTTCGGAGIT- 3' (SEQ I D
NO 147) ASN CUCCGAAGAA* ATAAGATCCTT-3" (SEQ I

11. IDASickndS-RI9 DupBx vBth tigket senpeieandahe is® rpbespélpnéﬁad,vﬁlﬂﬁ T

4ifi 5' phosphate, antisense strand fully nodified with rT

modified ) ecul es, sense strand unmodified (control) A SEN
GGATCTTATT 2CTTCGGAGIT-3" (SEQ ID NO 150) 15 ASN
CTCCGAAGAAPATAAGATCCTT-3" (SEQ I D NGs: 151 and 152)
Bl BE18. 1D N &&dS W Dupl ex with ni cked sense

SEN @NMA%&&&%G@@E@U%%J QRACCEAGT Bl A635Q | D
NG 153 and 154)  ASN CUCCGAAGAAA UAAGAUCCTT- 3" (SEQ

ASN QIDOYRAGEEE) TRAAGATCCTT-3' (SEQ ID NO: 164)

A

12.  ID: NickedA-RT: Duplex with nicked antisense strand; fully rT modified

A
SEN GGATCTTATT TCTTCGGAGTT-3' (SEQ ID NO: 165)

ASN CTCCGAAGAA*ATAAGATCCTT-3' (SEQ ID NOs: 166 and 34)

Bl B2

13.  ID: NickedA-RT: Duplex with nicked antisense strand; B2 is 5' phosphorylated; fully rT
modified

A
SEN GGATCTTATT TCTTCGGAGTT-3' (SEQ ID NO: 38)
ASN CTCCGAAGAAPATAAGATCCTT-3' (SEQ ID NOs: 39 and 40)

Bl B2

1. Gapped or nicked duplex siRNA molecules closed with linkers

In another embodiment, gapped or nicked duplex siRNA molecules according to the
present disclosure may be "closed" with a linker molecule. The resulting molecule should be

much more stable, i.e., have a higher Ty, and be more resistant to degradation in the host cell.

34



10

15

20

25

30

25 9. ID: N ckedS-WI: Duplex with nicked sense strand;
B2 is 5 phosphorylated Bl B2 SEN
WOBAZCEIAJUUp CUUCGGAGTT- 3" (SEQ | D NOs: 156 anpiC/B%2006/042978
ASN CUCCGAAGAAA UAAGAUCCTT-3' (SEQ ID NO 158) 30 A 33
Bearpples b0 S8 B kRSRCUBADY GO ﬂrbaﬁéﬁnt di3clo$ude iﬂ\liludeebﬁ&-afél’ not limited
l.ex with,ni.cked sense.st.rand Ily rT nodifie
to, abasie ey, g AT AP é@é&%ﬁr@aw@é@ 318 RSS! ORSSEA L type
linkers.160) 5 ASN CTCCGAAGAAA TAAGATCCTT-3' (SEQ ID I\IQ 161)
A 11. I D N ckedS-RT: Duplex with nicked sense '
Sy noanenclqpide dinker prokpenmmyrisad efan plgsionucieotide giofyetlter ilyamine,

polyem A b X LA R b e pBefor cbouncs (e

polyethjzﬁsﬂé ghircoltsudRas thBse INvﬁingMw&ﬁ 2 Il etitilthe glivedemits). Specific
ang i nse stran gt%}l’J rT nodi fied A SEN GGATCTKT

exampleg gdesc eslaand Kg@j}r Myclgimndcids Res. 18:6353, 1990 and
Nucleid I ERACHIB ATAAGRT QGLda ha SHERA-D NGB chER. @0 PAx32Bho01;
. pl'ex”w th nicke

I D NickedA-RT: Du anti sense
Rlchardgpm amdﬁcl&pantz, SAnphbephorey [ 41: ébK)Q 1891;yMa,Tet ahpdid/éiedciths Res.

21258 R AT RAL PO 90 et s Vel g e o35>
1990; MeeC a8y, i et bl., KEMIRRHS & NiEKS M 9912@’)( BIINACHRY, @EM!, @8 1rahedron Lett.
34:301, 1|993 8nc\>M ett 21 lézglélsemzst;y 30:9914, 1991; Arnold, et al., International Publication
No. WO 89/02439; Usman, et al., International Publication No. WO 95/06731; Dudycz, et al.,
International Publication No. WO 95/11910 and Ferentz and Verdine, J. Am. Chem. Soc.
113:4000, 1991. A "non-nucleotide" further means any group or compound that can be
incorporated into a nucleic acid chain in the place of one or more nucleotide units, including
either sugar and/or phosphate substitutions, and allows the remaining bases to exhibit their
enzymatic activity. The group or compound can be abasic in that it does not contain a commonly
recognized nucleotide base, such as adenosine, guanine, cytosine, uracil or thymidine, for
example at the C1 position of the sugar.

This presence of the linker should not interfere significantly with RISC activity.
Preferably, administration of the linker-containing gapped or nicked duplex siRNA molecules of
the present disclosure will result in substantially the same level of RNA interference as that seen
when employing the corresponding non-linked gapped or nicked duplex siRNA molecules. Most
preferably, administration of the linker-containing gapped or nicked duplex siRNA molecules of

the present disclosure will result in an elevated level of RNA interference from that seen when

employing the corresponding non-linked gapped or nicked duplex siRNA molecules.

Chemical Modification of Small Inhibitory Nucleic Acids (siNA)

In a non-limiting example, the introduction of chemically-modified nucleotides into
nucleic acid molecules provides a powerful tool in overcoming potential limitations of in vivo
stability and bioavailability inherent to native RNA molecules that are delivered exogenously.
For example, the use of chemically-modified nucleic acid molecules can enable a lower dose of a
particular nucleic acid molecule for a given therapeutic effect since chemically-modified nucleic
acid molecules tend to have a longer half-life in serum. Furthermore, certain chemical
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I n anot her enbodi nent, gapped or nicked dupl ex si RNA
nmol ecul es according to the present disclosure may be

woO edogeeds3 wi th a |inker nolecule. The resulti nBCT/US2006/042978
nol ecul e should be nuch nore stable, i.e., have a

. ' . . i nt .t tion.in
i G 00 B R0 SRS bt
cells or tﬁmwhwsr eiproviag ceilulketgalacefahéelhindeit acideolpees eMherefore, even if
osure jnclude, but are not limted to, abasic
the actlvqty ﬁﬁ%?@mlga —mog@ggln@cﬁwcg%mp@gg e 1%{§g§¢e¢i as compared to a native

nucleic a@fd‘}ff&@&?é %f’egie e Ay onphred bl a cle id E{Elé@ﬁx%lecﬁle the

non- nucl €ot | I nker rra e conpri se
overall acthdﬂy&d‘ﬁhﬂjmpdxfmﬂymbhﬁr a,cubmbleatﬂbm:en be @rqatﬁry]mml that,of the native

moleculep ‘f“%é? 1r5§_:ﬁov ?t?lﬁ%g %@W@QW oé’ %’?l %B%Sélgf m@g ’ga‘%{eylm%diﬁed
siNA, ch&tgiall d&ﬂ@&&lﬁ@éﬂ&li&hﬁﬁﬁ&e%@ﬁ&séﬁﬁ eF B&‘th%ﬁﬁ%ﬂité’&&bn

units Specific exanples include those descri bed by
wﬁ““@”séém@n%nd Kalser Nucl eic Acids Res. 18:6353, 1990 and

RS s g e A G8E SBE NSO

, 1nvent1orﬁcémepﬁfphze a phégphofdibivate SaernutlbdtiSeliitkagd 90the 3Mand 6fsaid antisense

region. IB.aaz RE %Lﬁ%tfp ggérggs’ggﬁﬁgégle%éag %gnb%f l?egpl%nthm@erlﬁnée region can

e%bgfs 1388 abdd e HopRioa e A hkages at th 5-end of
compris Nucl e%S| dgs & N ugﬂlgcsal%l des O]a}O ZSwfggE}eﬁJsa 5 a e end of said

antisenseadegion Tt amghefithe ambedimentsf:sBOA mdll&@ds daambedﬂleadm,,the 3'-terminal

mucleotqR (R ETRERS VAT A i IcEule L e IREETAD o P rigmmleotidss o

deoxynb@huoledﬂﬂb@ﬂhﬁﬁirb @Réhi BRI e ddoR alRicl R AP HERY, ?Daﬁe or backbone. In
et al. I nternati onal Publication No

any of th9 Sy %Q@!}’@nﬁrﬂf s aneleculprovenihfidierein, therd -terinal Isw&eotlﬂg
overhan% chn é&'ﬁ?mselc%%]o‘r n?)rf %{lre&ﬁﬁgagg Hbglﬁ%c(ljgrolﬁg%g tefél ogﬁ?%{ri}%ea&xbodlments

of siNA mutdc&lles: dmnﬂed:]ikﬁem the X- t&?mﬁlia&iﬁ&cleétldénﬁfeﬂfang@é@ comprise one or
ﬁcle tlde units, including either sugar and/or
more acygHe BpHeRt S ubst i t uti ons, and al | ows the remai ni ng

FBAS&SIE i Bbf?JhtmlEHE 'ef;amﬁ@ Zt}imv'eﬁtlﬂpfehﬂﬁésya chEffcal ?OIHleﬁed

or conpound can be @basic in that it does not con
short inteaferiogmoeliie acideEiyh) bedngasiueds2,de4base’, & unmoeesphosphorotmoate

mternuclE% ‘%jﬂ’:lﬁggé@ ]gu a8 h@ﬁ%ﬁﬁ%}?& Iysihang)%h%{r: h]lélbg%l rH}«Einggﬁhonofrea‘cures a

chemicalpy-89aited sRbrt hﬁ@rf&m{%ﬁicle‘i@@éih Ginal mdﬁqaﬁilgr Kaving about 1,2, 3, 4, 5,
significantl | SC activity Preferably,

6,7, 8 orgaprephetnhgrat af@ﬂnﬁeﬁ@clephﬂ%hnl@@m m et 8Ny pisangds o The
phospho%:ﬂg!ézﬁg 1&&9{18%??&6 Ltk g?é c%‘ﬁl’ﬂ)l E)g s%t in.o g pr’?tﬁ olillgonucl?otlde strands

osure w i n sdbstan
of the siddA deplex flok exénepsle e theasndelsatnd emanti&hme s&m&i @y both stdagds. The

r d| ng nhon-1|i nked gapped or ed dupl ex si RNA
SiNA molggples @ 0580 [OTPRICICPT %ﬁpﬂ@%ﬂﬁ?@i&%ﬁe dtterppgleotide
linkages Ia{ ﬂﬂg 8t erﬁpfﬂeaﬂ -re‘:hﬁ‘ CorIRRPEANOB - 'élhf kedhqd'vp} eﬁé d, the antisense

| ecul es of th e present di scl osure w result ITn an
strand, oeb@h atradls| Foréxapipl®RNa axnmptaryemwcmotacomdfhhﬂ inyemtipndas comprise

enmpl Qyi n th coryespondj non-1inked gapped o .
about 1 B GapraTe & MR 0Pt (b Suo RAEhT Gar BB R PP Bheahioste
1ntemucl@6t1@'[ﬁﬂ<b ésrﬁﬁ K 3 -(éhbl obtifel sehde shiahdlshd SithN@selstrafd, or both strands. In
non- | %I ng exanpl e, the introduction of

another rgpﬁelm@g |e§¢arﬁﬁ]@; an @@mp]@bréﬁ‘ﬂAMeQu&q of the invention can comprise one or
more (e.g., about 1,2,3,4,5,6,7, 8,9, 10, or more) pyrimidine phosphorothioate

ternucleotide linkages in the sense strand, the antisense strand, or both strands. In yet another
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30 nucleic acid nol ecul es provides a powerful tool in
overcom ng potential limtations of in vivo stability
wae@7los@syai | ability inherent to native RNA nDPET/UBHS6/042978
that' are delivered exogenously. For exanple, the use
non—hmlﬁﬁg e}hﬂ[ﬁl@&hlexerﬁpm'ry 1A mivbdcelecf alm mivemioacmh €empeige one or more

(e:8. bl o . Te i BrRGieA atAS Rbog gt el g otide linkages

in the se %M@lﬂllé’aﬂfﬁgﬁsfe's&gn@%@bgfhcstraﬁ@é d nol ecules tend to
ave a longer half-Ii1fe in serum Furthernore, certain

AoheNdcmble@de maymwmecs of PeTyulisTOCE Ceibpglecule, wherein the

a an i th i pavai il
s is 561 4 BRI GPEARRLSS 50t B o RSB KA b) oboige nenat
having aB6utt18%6 H6Sut 20 G4.8r, absm1BY 1 910 21,122 ar23) Ma@éqﬁmmfwhditan the circular
nucl ei ¢ acid nol ecul e. Therefore even if th

ohgonucéﬁ,otadv ifqrplsefduawqg whengd| spugiyes having gbeut K] basg cPPHS and 2 loops.
ﬁ\ﬂxsf?c;lga#l’g Esht@Ris Wm&h%tffg’ whel@h 8}59 or BYR184Fportions of
nD gcul e, Tor exanple en Conpared to an
the siNAaﬂnb}eahlAimbioﬂ@r@dabm Farekeapleps cirtwdarsiNAenaketulaof theiinyention is

s e S ML 5 TSI TR B LS s
double- sﬁtaﬁ‘@dl SN ROEAE wiGl 3 -‘t’&ﬁﬂna@ fovéﬂﬂ@n%’ﬁ’élﬁ:ﬁ Wk 8!-tekiirdak Bucleotide

nati ve unnodi fied siNA chem cal nmodi fi ed si NA can
overhangd emprisirigabeet 2 heclpailsbbi | ity of activating interferon

b b S PR S R 5 g o
SiINA mdiBculéty Bittdlbtidnaltpinhe Sensa apdyospdth @ﬁ[ﬁthﬂnm sense strands,
i nt er nucl eoti de i nkage at the_3'-end, of

comprisg madifiedguciepddgsdievingPrapytioy SRR temeply occurting
nbonuclga!uf‘eg uk‘&se)%ﬁ%? tl?ee%vg&?t{ f@atm%ég %11‘@&#0?@&1?& hQ9aR n’i‘(ﬁﬂﬁed

1 Se a ’one ' to out I've phosphor ot hi oate
nucleotldé};t}aﬁurgl aE9bitieken bon[ﬂoﬁgﬁmm(ie g, ﬁéorﬂieﬂepﬂd:u(wrowpd cycle, see for

anti sense regi on .0di
example3p e, SE G B o e SPROEy e <1 TSRS As sueh,
chemwaﬁl?‘hll(ﬁﬁﬁédj&c@ébﬁﬁgsaﬁg%r@ fin AeSINNE OéRE oF 1Rf int&fion, preferably in
I hventi on can conprise ribonucl eotides or 15
the anﬁmm@ynan@ ofithe [sB9A madscul ¢reaf the mvention, bell algrl orsionpilein the sepse

i C ac su ase c .
andior ettt 6 8 g RS refr AL ORI g Hag Rk el seme
time masitaihRlethd@dpaditeloantdigie RIOKE rlha:ngmnmglemmpm cfauokeetides having a
nore uni versal base ribonucleotides. In any of_the

northerreeasdighratian éncluste laeked vsleicanidd Ndhryslentiden&i i A- O+t~
methyleﬁe-rﬂgq'g% C&ﬁ eRblid %%DZ‘ %&ﬂ(%%@th%ﬁ? ﬁ%@ﬂ%fd&%ﬁ@& s 9methyl-thio-

S eot | r exa , 1na
ethyl 2! rﬂmxy42nﬂt1¢mg1uebeanqinése2' -ddosyi2hvoldntd wldotides, Reazido nucleotides, and
en1ca -nodified short interfering nucleic acid
O-m %ﬁ ng about 1, 2, 3, 4, 5 6, 7, 8 or nore

“@H@s?ea@@gt%hlo@ 2dBuble REr8AHIGIE RSl 6culé Rl aave 4 fbnﬁﬁfal sagNhoiety
strand. In yet another enbodi ment, the inventio

such as e artvgrted depxybisiginoity.yat thed'nécs' ~shdror bpﬁx%.&n@ﬁrﬁ@s of the sense
and. nucl eic acid (siNA) individually having about 1, 2, 3,
4, 5, 6, 7, 8 or nore phosphorothioate intenucl eotide

Nophma88e bfhiniédofdodlifhgates anhsde chhftgaies pldbEgdnds dbd;urxbaﬂ &
i nternucl eotide |inkages can be &resent in %ps th
Vargeess, plggda Ui} tmligetion $%1@3 No. ¢/42ha6WifNed Appl 20, 20 %,rlncorporated by

referenc%g-t%gg}é ?r @H&ﬁﬁ%ﬂlﬁﬁ@ﬂ%&%&es o?&ﬁﬁfmﬁlﬁt@lﬁkgﬁe%ﬁ]ugate is

covalengl§npthélre tote chemimtlg-mpdtif phaNGt mbkkatle viang bivdegredatilelbnker. In

one embodiment, the conjugate molecule is attached at both the 3'-end of either the sense strand,
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i nkages at the 3'-end, the 5 -end, or both of the 3'-
and 5'-ends of the sense strand, the antisense

wa@reoanshisdr bot h strands. For exanpl e, an exenplEHUS2006/042978
si NA nol ecul e of the invention can conprise 30 about 1

e i S0 208 R o i B i Rl ot

embodindeht) Kiadesmijddatd 6lebule ¥Ettaohed 418h& 1M oFleltBeidhe §diBe strand the
anti sense strand, or both strands. |In another

antisenserfgigng qrboihgraadapfibe chemicaltempidafisd SNRmplsple frey@panother
embodlmfﬁﬁ éﬁ@%o%r\%a&gmg%gulg ?sn%{acggd %tgr%ttg{he r%g?té(fax{deﬁ Bnd éﬁl Q% the sense
strand, thehmsipdse stridoat oth e&m&amhmﬁedﬂcdmynmgﬁsd LNA hmlaare; er any

combinafe TREPE. BoRSTIOTGea Smiets S0 B Hbpseiion coliprises a
moleculer\:ﬁé‘t kil 164 a @heR L0 SH0i BEY siRIANAOTHRHIB Gith & 1tﬁ&loglcal

he 1 nvention can conprise one or nore (e.g., about
system, s:uch 2s a 8¢ll.4In @other embocamegt, tllquongugatqmel)emplg pitaghed to the

. hos root.hi,oat.e i,ntern ide linkages _in he. .
chemicalfRIENA W i RFeE eyl ARG Sehl pbfipy o a ligand
for a cellQar 8éddPtofEHae 644 BedibitReIIGIANMBHhIEE R imMesColsGEdi At cOfGEAE C

acid nol ecul e, wherein the siNA is about 38 to about

moleculep @og’@n@latech‘@ome inggant gy enien thgp cal atgghedgy chgnicaly-modified
sINA mo?‘é%:%le% Qhd ge%ﬁ?ﬁélhslk%gé&% ré‘?gfl,r’@ ggp%ﬁt %@lf t1@rPPﬁ‘$hc%§on

ase palrs
No. 20030180 E84) pulsﬂeashed Fdyl1ay 2008, agbU R [Patent Applicatins Pabmautbhel I

o. 200§0}33%56. Robiediine 0 RATol e oL " extent of

conJugat{Hﬁtdffsﬁ\JA"éﬁkﬁE&ﬂé% ST R eRnltah 90 F%vﬂlﬁﬁt%ﬂ %ﬁn@?eveﬁ']ﬁaﬁﬁi%kmeuc
nol ecul e i s bi odegradable. For exanple, a Circular

profiles, biowpaitebiiléyyAnd/ayfstabHey of st p@wtmsts Mﬂe@éme@n@l@ tlsm:mamtalmng

B s L R M

construcfiRh£ G ﬁlo\ﬂ:lﬂeﬁ vath ¥aeiolk B«’;ﬂjugat@ tode@smirtUEtetiag the siNA conjugate
3'-term nal nucl eotide overhangs conprising about

complex poesestss iREvVed BEAPRTtics Whilemaaiptaiing the abidity to me@lawm for
i.sense strand of the

exmnpbg?ﬁﬁﬁ#%ﬁg%uﬁg%%ﬁ%%?&%&%%n%%ﬁpgﬁgl y in the sense

AambWAomap bt Hurder lcsmpﬁ&dmfdx mekstds tnoamasieotide, oomixéds e

nucleotl(gz%naleq ?qtéle hleg H%S plg?\t/l{en A @EQHQI; e]}fcs&ﬁﬁrtp ﬁlée antisense region of

the SINA! ITRQAEChBBHIntSS -2 fx@feoﬁd@ﬁﬂk& caﬁ B@ a'hBK@rer 'ﬂ%u%%ﬁﬂéﬁ% length, for
si NA nol ecul es ‘i ncl udi ng nucl eoti des havin

exampleabair, He b 10, JoBf G romd nude(qteieg m leNe‘iht He»anotbsremhnd@mm
.cycle, s for ., .exa ger... Pring, "
mucleotiqg it ot i §ETRatimery BYSGhrail| G hEYER Bigppamers as used
herein isShi€dht a nGHe¥I aeRl thylebmd kat 6thdB wpdcefdalisies a plirggendledule tvherein the
si NA nol ecul es of the i nvention, preferably in 20 the
nucleic agit meleqale has peaanasrthrOMIIRGS HesidBenfeaecagnizef 8y the targef molecule

in its natglgé;f E@%ﬂﬁg Péletgféﬁéte ﬁgﬁ gh%.{édee? B bd/a hik1&iB %cﬁ%'ﬁﬁ@cul@ﬁﬁ{ Qﬁlds to a target

strands, are resistant
moleculawbbreabetatgy nadanicodtoennot watatlly bfndsta aemuckeicaeid. The target

molecul%gég;\iﬂal n ngl ﬂﬂﬁ pé]@? ?fgqlg; %ﬁ%agg) t%@%\%@r%rl\xl%e use(ﬂo bll’lg toa
Ii gand—bﬁﬁ[l{g &"Hl'ié’iﬁ 'OPQ gfd?é'ih Utﬁ@re%? 51%%:1&}&@01&1%&@1%& lo@ telsM¥Wrally occurring

nucleoti d
ligand wntbtthq/pwtmn ( D:us |1sb@ﬁQn-1;m@t$qg e)xanm];d; mﬁ:ﬁhd@st)l the art will recognize that

other emﬁpﬂwgnlgsgé( jt)té%%;l\{]él gefl?r)&gagfé#% d %%%fcfd&g gener y%own m(%he aé (See,
for exan@ﬂ% ,AR0& Vet 31, 400 RS. Bibeh&RL6ATSS, 1895, BEbEPaitUGHRIOY. Biofchnol.
an
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2' -O-nethyl nucl eotides. The sense strand of a double

stranded si NA nol ecul e nay have a term nal cap noiety
wao@/osdsan i nverted deoxybasic noiety, at thePGI/usIwde/042978

5'-end, or both 3 and 5 -ends of the sense strand.

74:5, 20099 S rcdmrn@pannmoﬁmeplzemo%ow KSR £ B1bBERASAE4:27, 2000;
conj ugates and |igands described in Vargeese, et al.

Hennannuné Papgdnfdierei2Sn: 83@;2090, el J a}:@enaﬂmz G/qemesam@rldzs 1999,

SRR SRR S LS S555 Ry s pami

polyamlckenimpﬂlldﬁmﬁrboﬁyﬁmt@@ipid,l galyay, dh‘écarﬁ@f{ ar DFter lbo@iﬁe@férbﬁﬂlpbﬂnds (e.g.,
he che @ggtl}és nmodi fi ed si NA nol ecul e vi a

polyethykspe gge pwdsing briwesnc EbdM seriene glyeol units). Specific
f

cxamplo GHBRAPR R UBLOEMA By SRk, B Bul0e 15898 000 o

Nucleic 4o@H RiS2 0061 03,2933, Clbhdamh$chepmss JshmaGlem.oSochd1 h6324, 1991;

it B ST Aok RO ST S A e

21:2585, ab0RaheBiRhehRify32:198¢0 1003 eDEARA ét'ﬁ? ﬁﬁéléz@ ﬁids%g 18: 613953
anti sense strand, or bot h strands of

1990; Mcfyatiych Bl-yDrdenistdes & Nualpotidss 4608, 1Q9|i isehkeaﬁbalh detrahedron Lett.

01, 0T 95O TORGE el RS0 Bl B

No. WO 8902431 TE&meetseﬂL Bﬁéinatﬁtfnabbﬁlfhcﬁhé@NdSm 95/@6731 Dudycz, et al.,
y-nodi fied siNA nol ecul e, or any conbi nat i on

Interatic L PfCatiph Ron &V FHAGP et Feonse hfd: et 4 Cecoiso
113: 4000t 069 1. NX@[bH- ﬁﬁclgﬂtgﬁy r fhea %1%%#)3}1) kﬁ@&nné}%cﬁﬁd thdt

delivery of ecule in
incorpor aw@maga vatleicsipil din is mlmdplacze d one Iok mdrenatiedtiierunits, mcludmg

either Su%:lﬁ 8?\&8 (g;ppr%cg% lgggdhé) at eﬂ,gﬂlg@g erp@%%&r?g ea%est £ extﬂj%lt their
enzymati® @ty\gtynyrt @‘? }]5’ 60bom Y@ BaSBS ARsR! R Wit i doRE nék ddn%ﬁ‘g commonly
10 for a ce ar receptor that can nediate cellul ar
recognizqgivglestideaifp buch asrdenssinies guanineniyigsine urand| adhyraidine, for
@fﬂl t nstant invention that can be
examPlegt?[Eé\c 891#2’%0 éhrﬁgc?:l 1JIy nodi fied siNA nol ecules are
described in Vargeese, et al., U S Patent Application
AdministEuiohiof &longrositions %ﬁﬁu@&ﬁi@j’&ﬁmuplﬂ:bﬁdeshed July 10, 2003,

Fahancing SISLENLQUIYERES 10, 2004. The type of
D@H&Hr%ﬁhﬁﬁ:n&gs&ﬂy@ﬁd&/ EENA? K&t{?ﬁgat&fofjcﬁe ﬁx%Eé]évﬂg Q%glt g% ?ﬁa}y be used

si NA nol ecul'es of "the I nvenfi©on can be
to treat disegseporeepndizmsas distuseed lmerelproofas D@Jsrvmbq: Taowen 1rethé bitt gro treat a

.Si_ NA const t t.he
pariculaYaRE ok, o e RS e P AV £ o S e
present 1IRN1%1orﬁﬁ1hy‘bbfaﬁmnﬁ§teﬁd ¢ha pat@dhe obal b8 ddinihistBRd a6 btheAfppropriate
I NA constructs that are rmdl fied with various

cells eVldEBfrﬁO &g%ﬁeékﬂleé 1 Ehearrrinslvidpaliyes in corabinatipn withjong ar more

t whi |
oS SBOSR TR PRG0S

Fenexamipte, ithe cmlmvan)i—ermaﬂahgp@lyp@tﬂe@ﬁ‘mﬁ rcahjhgatkm@mﬂbéd lid*€in can
er conprised of a nucl eoti de,

h
be used if e b P OB ROAR B e S BOLT Sher MR AT gt 3 wide
variety of donliRionk Nkt du@Avitdl @nf%&ﬂ;ﬁ@ N%ﬁ'lﬁﬂltlﬁ e%%ﬁ%%% Bnﬁt%ttner tggr%peutw

antisense region of the siNA In on
agents thatiggh ber¢addylcombaredorith Hihe aeliverkenhafcingZpaiyedpede/siless comjugate
of the prelsgnr% %\pehtifor? rinclude, for example, enzymatic nucleic acid molecules; allosteric

nucleic acid molecules; antisense, decoy, or aptamer nucleic acid molecules; antibodies such as
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exanpl e about 3, 4, 5, 6, 7, 8 9, or 10 nucl eotides
in length. I n another enbodi nent, the 25 nucl eotide
\thmkmﬂnsan be a nucleic acid aptaner. By "aptPBOBUS2006/042978
"nucl eic acid aptaner as used herein is neant a

monoclofi SEAMKHEL e GRS; MRt RESYERETL Hgfehie oftiRunds
mcludm@nqﬁalansaﬂatstahéuonsorrpr i ses a sequence recogni zed by the
Tﬁ et nDI natural.setting.. Alternately,
PR S BeiBp e BRI TR G EB F B CHEPT BFS
delivery-bfhafcin ?ﬁ)ﬁ%tpe i/ 8N SonfiRateEs)lif8n hedepRbl I @e&ULRhA9QStabilizer,

not naturally bind to a nhucleic acid. The target 30
buffer, angpthe ke The delb@rmyhamm@m@memdq/ Ny eapfugatomag ke aginiistered to
a patient hg%n)?gttaﬁ@g n%er%g %tﬁjgr 1t1]i %b?fagﬁjizgrg t?ufﬁeléé I%%? gf}é;fcl{l", t[)onnﬁ)o

compositidiesuitable fed ﬂr@auﬁae@w rwhagn id degﬁétﬂto\Msé la liposorne delgveny m'Eblheﬁnsm
limting xanple anh%%?ose in the art, will

standard pggw}ﬁotg)é fqrﬁg@mn@ﬁ BPSOMES G llowed, The cp@ggqﬂp?ns of the present
111vent10191%§§ hRRb fgg rf&%(lg%r%? gﬁ&‘ﬁéeﬂ%@ Fabid! %ﬁﬁiuhéé Jf %ﬁi@ﬁs fd}log%lectdﬁﬁﬁlstratmn
suppos1tcﬁzbs ffaerectzapaﬁmnmadyn,MImmnons mdcstuelmdmmins f@dnj@able

¢ 61 P 2 4297 4.
administipt, R Vit g PSS G SoERENn JORR ih ety DY cahincing
polypeptic/saNA c@%@?a‘ce fhlehuTRiehsanchuddagb of ﬁ@laﬁﬁﬁﬁc&ﬁﬁoﬁag e.g., acid

2000; and Jayasena, Cinical Chem stry 45:1628, 1999.

addition galigsHchnarcsakia of BEdFIHREe aqidyhyBeobsamisracih acetic agid, ap@ Sengene

| eoti de, polyether, polyam ne, polyam de, peptide,
sulfonic Q(g?bohydr ate, |ipid, poI yhydr ocar bon, or other

thmanartwal COMPitiEs of éorgmlatﬁnpcdfyetb hwr@banghy@oﬂoﬁnsluﬁdms ina

ose .havi ng bet ween and, 100 et hyl ene_gl ycql
form Suﬂaﬁhetf@) adI@B@E??lg% e. gexsaﬁﬁsmé%a %SH&@%H & et spch as a

human. %ﬁb‘i’e s K g'pﬁﬁr depHH@ h@é&héﬁbg& {Re ?&uté- 8f éﬁéﬁ 'for]e%%& Mal

Nucl ei ¢ Aci Res. oad an Schepa
transderndal, guhy iGfeetion. Bob fomlsashaelﬁm,ot p&g&m th@cmhmsﬂmmraﬁbdnulatmn from

reaching g‘i gtﬁ{?ilz(%? 8 ﬁ%v%gg]thesl%%até g 109 cﬁ c amuhé deestlrable for

dehvery)Blm BedthSik) phadBade(Bital cbBD3sitibhy i tedehtoahe blobd &lrédng should be
ds Res. 18:6353, 10 1990; McCurdy, et a

ACi
soluble. m@ré@@p@@ge lenawie indtbe prleand ipelpderconstigrations sybeas teicity and

oo e B Ak g B i 108 st 3

Iﬂditfldﬁa[laépo.’rtmIgeﬁmbtpré‘.ﬁidnmnsthhts iy BOEOHARTected with onebr more
I nternati nal Publ.i cati on No. WD 95/0673 .1; .
dehverymlafmlg yReptide/siN{ eptiugate nHe eRpTtRfd Fremdelvggy-enhancing

polypeptﬁfy sﬁ‘}gjcgnﬁl%gteﬁfg E%ﬂfcé tlférkg(p%%lgﬁ R&el of ABh oFRBonteBfplated gene

113: 4000 non- nucl eot1 de” further means any
vanmﬁsgmpbpddﬁnnmwﬁbumdmmhang&mmmbem@@nnndsrganaxhdﬂyﬁpmuaﬂs

nucl.ei c,ac place of one or nore
tranSfeCtﬁ‘ﬁWtESPﬁl &’éﬂlﬂ}’ﬁc S mc?dﬁlg?‘{fdhﬁ ei ther sugar and/or
MBS Tot &eﬁ@ﬁﬁér&b‘ﬂhh&@i%aoﬁﬁﬂol@édl@é’ﬁe dbRribed®l AkREr, et al., Trends
bases to exhibit their enzymatic activity. The group

Cell Bio.ot:13% AP din Pelizeryrarasigaesi for Antisensg Ohgord:@l@tld@tl"h@l@m@mﬁ" (ed.
Akhtar, @gggmw et 5199\992”%%% ”é'z }9811b9&l4ﬁaf'®9 f}r‘é Dnd%nd Huan
a ( e, ym di ne, ¥

Handboﬂ@@xwppba;aﬁadoh el 3(21 1 6SQS)|2I i 999 mid Lélae eisalg adrCS BOp. Ser. 752:184-192,
mmstrg}don of Co 05|t|ons i Si

npri si ng ,
2000. Slﬁgrf% §Ele ST O PAORoE Junther atrt Qﬁ@ﬁ hg |epperpt gihiods fan delivery of
enzymate W iEBIEF molecules. These protocols can be utilized for the delivery of virtually

any nucleic acid molecule.

40



10

15

20

25

30

Del i very- enhanci ng pol ypepti de/si NA conjugates of the
present disclosure maybe used to treat diseases or

wa@omdioséiehs as di scussed herein or as ot herw sECROS206/042978
inthe art. To treat a particular disease or

gﬂ del&lg)g hteefrdﬁz'lsylz% %@%Q&%&g E o %,inggldsé in vivo systemic
absorptiafl 6} fdcshRiR1n 07 dalga qﬁ ﬂ%ﬂﬂo&f stfgah BEoREH uﬁ&ﬁflﬁfénttﬁmughout the
ot her appropriate | s evident to those sk

entire bedye Agrinistigtpsy reites lelcl@ teai o systamiin absauptiou mnlusln,ewxﬂnout

o) nder |on able for th
hm1tat1<ﬂ10 fxﬁ]iavg&{{{@ #_ﬁg ?utggl(eg)% é&ag n(fef I‘lrﬁlgragt/ og,n(ﬁgf; érftraguﬁnonary and
mtramumnayp epth dEIhSSeNﬂnﬁm@tratgﬁi mteé e8pdsk lledddIRe@hépatiasly dbbrged

hé in conblnatlon with other known treatnents and/or
polymersfor s¥rmple.ugliinadds, & i aessibladiseased tispigr i [beyatgpof entry of a drug
into the Eﬁ&ﬁ]‘aﬁdrﬂ{h?, be@x%ﬁd\ﬁﬂoad'e quxl: & of rﬁ&@&hér%‘éi t or size.
imting exanpl es o er erapeuti ¢ agents that
Nuacleio ecnden«zled:qlea:mﬂ:eraddnmsteredato tchlds Iohed vardsty oEnletinnds kgown to

ose R B3RS SRR Bl R oRURE L IRMSIASH,
iontoph&Resi®oHbgSncorpdr@B8sL IS othBrGdEd16s, 3dhthsRURIPEIsE Syclodextrins,
antjsense, decoy, or aptainer nucl ei c "aci d hol ecul es;
biodegradsblepapespsalgs lind §iaghesly 20TTIDBELS Ir PLDIUISPOCBING #9978 (O'Hare
C t I
and Norﬂﬁﬂgh]!nge?lgz{tg)ﬂgl F(?ﬁ gpglz%aitlg)ﬁgg 0. V‘g@ IQ?%%HEZ:?M ma&l\/ n& g?e nucleic
amd/vehi@lb tembindtiowmay béhew]lytdekviedbe dired g eétﬁﬁawr%ydﬁs OF b ﬁﬁusmn

0 OSItI,OI’]S conpri sl or nore, .
pump. 15@%@?%%&%9%@5 aw%&@w%&fﬂmnwﬁmg &’théf(hé’ﬁ sybgutgpeous,
. r .
e GRPAR BFALLET kP05, Bpah s oot op i leglooss,
or by needleifrrgaechnoingidssucitad thosst daasawbetdan Canpatt antCliny Canyer Res.

sasse SRS R e TR e N

Tﬁ@@amelrytenhw@ﬂg pblybéptiRAINAGohRgMSLdiRclbidIARPHB can be used as
delivery mechanism standard protocols for formation

pharmaggptiegl @g@ﬁﬁeghamﬁcwcﬂcﬁge@m@evemh @od@w;ﬁ)@mop@mer@e, qrtiesat

r
(allev1at8 es?ﬁﬁﬁom 'ct:d;% gﬂféexg&g,r fe@é‘tﬁ? g {rh%o ﬂ,l fadi seﬁ e sta ﬁg ina
patient. 10 suppositories for rectal adm nist ratl on, st erl I e

ol utions, and suspensions f roi nJ able = .
AuhreAinerehhoprag B evicedy fogrmpleiop oifgeeawy Lo include
compost{oR¥Br fo@mﬁﬁﬁoﬁsr tthat PRI MBE e %21}3@6’&@ di&mb?t%r% %hga/ei%' 24
conj ugate fornul ations inc e salts o ove
moleculcsmfﬁibg frotant mvgnt;omml the plmma losatigaios: smlaiﬂe ;ﬁsr thelir tlesivefl activity.

rochl ori

Nontim8 GRREP Lo il il KO St b R A st of me

instant ifiVertioh dkdladd: ANglycepreteit ﬁmﬂﬁ%@@@.ﬁéﬂ a%rlﬁlul‘b'incf Pg Mﬁfch QA enhance
ina formsuitable for admnistration, e.g., systemc

entry of deegsinottha NS {JolligtBiast ard Tillsmeptadiiedam. <firh Phgrmacol. 13:16-26,

199 AR AT DN MOETR ) B SRR R, B

sustamel’i yelbanqe elelivan aft&tmtraé@éml isdpdatgtionqEnREiek e tal. | Ogll Tmnsplant
t| on or form%latl on from reaching a ta arg
an

8:47-58, ngF kénnGSal%WF dgwi Masshandhiogded Wya%lﬁ]@ﬁg%@h as those
made 0@%?%%52@%? C 3 hidt gx%%h%leﬂ{?& : %s%%gdsll ﬁ{eylz}looc{:gfan% barflﬁr and can

conposi Injected
alter neurboa diptke amahmhmm tPriog Neuropsychopharmacol Biol Psychiatry 23:941-949,

1999).
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soluble. O her factors are known in the art, and
i ncl ude consi derations such as toxicity and forns
W baw/oprieyent the conposition or formul ati on fPOMUS2006/042978
exerting its effect. Individual reporter gene
TEX eSS 1%38&1@%1; 56l SrufRYrRE ¢ }lglﬁgﬁ’%eC% %R%SI& B8 hstant
or nore delivery-enhancing po pep e
mventlonccz@mmg@tlelly Iieelizsethe diugy fayfex ampley mrcettein tissue/ typed) aeti d3ghe

tissues of?tﬁe efiq c}ﬂg? E%dogﬁe&@ %\}lﬁgﬂ%g ﬁ;‘ﬁg@gwn&gﬁg@fg}qg@e q%zf;cxg]éate the
assocnatldiledfairﬁg netl thy sueRIRP af Ldlg, LulkE aﬁ%&iﬁ&%&&%ﬁ%@c"r%ﬁ@@s ﬁ also

|V|ty fromcells transfected w th and W t
useful. TiHscpPresgh SlaNRrowse swscelsielivey afdhé Jmgyo Mrgﬂwcllebyctalgng

advantag@Sf ﬁil %Pé&ﬁ%{}p%dﬂ T@%ﬁ%ﬁg %ﬁ’%‘l océlé[nrng ruga Ff‘éecg%%%lron D PSS mal

cells, suci\n$ camaseelldl i gonucl eoti de Ther apeutl cs" (ed. 30
htar,. 1995); urer, .et al Menbr . Biol.
T E%llir&féng es,qf]dp]éﬁed*ygﬁgtegﬁgﬁg the ppckeip g@tkl@;qlecules of the

instant 111%11’%{0%'1&&9&16 mlt%ﬁaﬂ(ﬁ}'écr% in B3gdo, egglld F % tSc§lI 37 13‘6%313 15, 1998;

I van,

er. 752: -192, 2000.”
Tyler, et @@%&Q@%ﬂ fz&O fz%rwa%;slaardm tthad. M(EXFA ge5E02IS5681995;
Boado, AQ\? lﬁr elzve y,ﬂ?#—llﬁz,gg&s D qrﬁglfggrn%@:%; e itcl-e!-zlggslsc?ds Res.

26:4910- 491!61; mwg ymd amer el SPIe4SCisd. pphesihess. 46990

087/ 05615 PCT/ USZ006/ 042978 As used her ei n, the
Thig disclogyre f@ﬁ%@ﬁhﬁ USe Pﬁthedﬁ)mnoéltm&nmptl@ngIsuﬂfu@emoduﬁed

liposomes/ %dgﬂ%l oggﬁg ﬁ}:ﬂ‘g}?&? (ﬁ?}f&%gﬁ% y&%ﬁj {Hﬂdﬁ‘f %{1% I%%ggﬁté%g liposomes

or stealth ﬂlpesoma:sb i Thesb dotynuladns offet 4 atetlewd fbﬂimbﬁ%sm@ it adcBdlation of
a sfemc 313§or i ncluyde, without, limtation:

rugs in tiﬂéﬁ USSRES, gl%a%{&%mers et pRsepiZatiemand elimination by the
mononucllegﬂﬂ{a@bbﬁf&  SySteR Cg\/ﬂbfp&f" RBY|, MR Ye n@ﬂﬁne%?lohg B?ﬁ(ycf cggc!u‘ﬂﬁog times

E of these adm nistration r utes
and enhangeg) gﬁsmaxpomfog@ht engepspiatedsdrugo Lam(,amal ECham Rewi 95 2601 -2627,

1995 ol o R0, 50 ) Sy IDASARET S e TSR

shown to a@uhmlﬁe Eﬁﬁﬂiﬁe@in@ﬁmﬁi@' PesBibIyBY Qf@ttra\%%atﬁinzﬁd %ﬁk@in‘:the
aci d nol ecul es can be adm ni stered to cel
neovasculggquetla{gegpsw Hersic, Rivdwicience ¥Woh?€50¥27§k1995 iQkUI ¢teal., Biochim.

Biophys. 2bth J LTI @5 bl"i‘% 1&%9&&%&[& g pggoﬁles' %glnc GG ’% %rlgfalcglﬂnetlcs

in |'iposones;
and pharmagpdymeintiey oM@NAcandsRNAupdmaﬂaxmy coragebd to @om@bxﬁctﬁmt Edtiddic
r dable nanoc gsules bi oadhesi ve

tiposomes SRR A Pderto GBI ok Biivse 8o MBwt bis (. vbiel. Glen.

42:24864-9870ND95] CRA! Hal.] RARh
00/ 53722 Alternati veellt{/)glf%’?nlpl&g eaétlgﬂ aci dé’ﬂ@%l%?l Ansell,

et al., Integnatign#ldiG B Rublioptipe Noo BED PG/16890;\eed &ibllayd, it ale,dhternatlonal PCT

use of -an infusion
publication M bRy BPoR R At e Bl s e fpnoeet drugs from
nuclease degk&aﬁd)mt‘d), a pegtthélterd Wbfi ;phﬁﬂ@@ @§t10n1§l1pdkbﬁﬁm€&ﬂs@ bof tlﬁfr ability
dermal , can take place using stiandar d needl e and

to avoid agmﬁ@@%t%wh@glhé%ggresgwe&\@& @ewee syohes th@h‘?mahé ghlesn.

Th% ?g&eﬁ‘tsdlggg%@ Zggcgﬁlr %@ggcér%ﬁ rep % fioj storage or a 1'111{:mstrat10n

which include ephatraweaticaREEBetbiel ataduind of tlHe des\(‘@d%hﬁ;bﬁﬁ@s inthe
harm %el hver@%rﬂ?ger nci.ng Eﬁl é{)ugtl de/ si NA conj ugat es
P aceytically ac earmerox dilpent, Ageeptable carriers or diluents for therapeutic use

are well known in the pharmaceutical art, and are described, for example, in Remington's

Pharmaceutical Sciences, Mack Publishing Co., A.R. Gennaro ed., 1985. For example,
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phar maceuti cal agents. Pharmaceutical agents prevent,
nodul ate the occurrence, or treat 20 (alleviate a
W@ opsarss o some extent, preferably all of thePCT/US2006/042978
synptons) of a disease state in a patient. As used
preservat?ﬁe’s elibilik e d3Rs Qn??ﬂav%ﬁﬂ% %‘Iﬂa?%lelp‘{mﬁ&&? PHRBS ficlude sodium
rivul ation” "is meant to rnc conpositions or
benzoatef mrbmlaatd andsestemel phydrosybeozoit heideflf eddifio antioxidants and

g rlbutlgn of the nucleic acid nolecules of the
mmpmll?%%%%ﬁﬁn@% &%5%n in the physical location nost

ASphiardbésuiticAlly éff@kike d6iis 8t asdel r&df{ﬁlbbd t8 prdVem, inHitit th@ occurrence
exanpl es of ‘agents suitable for fornmulation with the

of; or tregf (ellevigte Ay trsamessexggnts prafergbdy plh of thesympiqoay) a disease state.
The phart;%%;ﬁ{%% 13 eﬁfgét}/v%o ﬁ&%eﬂdé &{1 h% t§7;9€1[ of i dé %égégy Iﬂ%s%o%%%sﬁ%h%sed the

route of 4dhainistratiethatypanfmbinlad hemg treEmddﬁmphﬁlcaﬁ Chiheteriws of the
13:16-26, 1999)

bi odegr adabl e pol yners, such a I .
specific lpes@maéewﬂéoegg?% PR CPeLipia §1_l4 pibeE{iets thatihose skilled
in the mé’d?éa? 238 wile l‘écﬁ@ﬁd&: aé&rfe‘ialan bh 868 URN RN ed P %[go[l? 519111 OO mg/kg

Enerich, et al ranspl ant 30 8:47 .
body We(ght/aar qm:tlvb mgrg:dlﬁanbradmmemgbpmdeahUpQWWy of the negatively
hareed @~ oparticles, such as those nade of
charged R ¥stit vl cyanoacryl ate, which can deliver drugs across
ThB @rdab@QsdéRirdal Binkivaes ediipddativns prdparedforstomab ot pdditestration
__mechani sns Efrog Neur opsychophari nacol Biol Psychiatry
that inclyily-agphprigaeen 1cq]gg@fecm4q_am@ylg@@ﬁ]eg§'@gg§ compounds i a pharmaceutically
acceptabf)g(\;rgpll[%foqy&grrﬁz%. ﬁ le%ﬁﬁtapgreco%& %’él Fﬁﬁﬂgﬁf)ﬁi fogaigl?\;eﬁ;l bFScleic
acid molect’lﬂe’snetre dascribad,[fot enirphd, hlyAllchtaa,Iat 2k, Treedd€elg Bid Ar139, 1992
in certai suc

Delivewg?%f 5 foy Aulirease Qladt t'séorléqf VgP@mceﬁéN%r=| %9§ iter, et al.,

Mol. Mein@f BihAlEanolg! 1 @@nHBﬁéﬂd éﬁdqilﬁarfghﬁfan% %@c?v' PhbiMucOf
ug W th the surface of cells, such nphocyt es

137 165~dﬁa, 1090t ephbere st ils A81Ss97®. Seef’f: 184119%, Z&@Qr @aﬂwanm} al.,

Intematlgglfﬁ wgﬂﬁ)@ﬁ génzﬂl{) dg}g %f/ 6%/ %9? g’b%@? g%s%?ip;so%e%n%rr gr%,et}g %l lf%r delivery
of enzyn@id tuIRNQGY bl dciNEhése %e@ecdls edh 8 utitbra rtmpplaﬁaéﬂt or
such as cancer cells. er_non-limting exanples

complerre?@t felisepy of vistualyy ey w}elq #ad medecai cconteraplats é@ﬂimze@eélﬂvemlon

v
" MR Ao R0 AR OGBSl AhefE PSR g e
administéseldao celét byah vand%ﬁBﬁnbﬁbﬂs kakinin @830e8f skilbiaGhe art, including, but not
restncteci a&@jrgﬁtrmllvvgpg Tommy! a’ulfjgéA t}l%g ﬁ_(ggpgr%sfgg% s1NA1 gng(? polynuc eotlde
[
del1very26 i 9&% %%éiﬁ?g Sg)he ?ﬁ* éha_lt_ %e@ cgrtn'ﬁglhéj%égﬁsmore additional
compongs, m@sasmﬁl&rmﬁmoalmogema@@ lcarsier.alilbuio excipients @@uvané,

emu1s1ﬁ? E%@%rﬁ%tg feﬁ%r&ét?v%oglg 8 I%ylngh rgaﬁ@%ﬁ}) ﬁll'e%ts t(flle siNA and/or
the polyfudidotide @'efw&?wenﬁéndﬂg’llﬁﬂﬁdepﬁﬂlé &dnl BierlchPsa®m lipbBorBes,

stealth | |gosomes) hese formul ati ons offer a nethod
administegpd byrHiepen @n@@s,tqaién@mqyﬁtaqi iitp gthepvelielggsustnag hirdgesels,

| d
cyclode)zdlg% %I?(ida g;r ra %ﬁlgn fi‘éﬁsép%ﬁ%sé}{n}ég%ﬁ%f\; Iﬁle hong%tgg rotemaceous vectors

(seee.g. p@ﬂ@e yhd Dlosyisdds intédvEiTomt PRHEEBubhbzktmTﬁﬁ@' Wﬁnﬂtﬂ/ﬁﬁ@Z)

bl pod | at
Alternatlve{]yg a nucle?coacuf/i)erp%%eﬁ/e}lngﬂz combma’uon can be locally delivered by direct

injection or by use of an infusion pump. Direct injection of the nucleic acid molecules of the

invention, whether subcutaneous, intramuscular, or intradermal, can take place using standard
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and enhanced tissue exposure for the encapsul at ed
drug. Lasic, et al., Chem Rev. 95:2601-2627, 1995;

wo sdwmsd1ia3 et al., Chem Pharm Bull. 43: 1005- RO1W/1S2006/042978
1995. Such liposonmes have been 20 shown to accunul ate

needle e BELL ML AR DI R ENT b PSS LHRE el o
Conry, etedl., ¥in, Cs‘év:aee Ree 2EB0IABBS; 199DGind BIS, efH Y Intetnadibnal PCT

Acta 1238: 86- 90, 1995. The
Pubhcau?rbﬁﬁh% 83532%:9 | i posones enhance the
TROSSHRSRKI R %Y&l%ns%ﬂﬂn%ﬁ%ﬂ%&?gé/ Qﬁ@tﬁé@?\{n Wﬂ%h%ceuﬁcal

particul arly conpared to conventiona
agents. Hhaypearspiieal apéndhpreventkmodulate dheaocumehet @ severitiy o8 we sreaff (alleviate
2: 24864- 24870,
one or m&d by} 4 &pdtins g iRl EoRLTT BASFISE ARIT ORps adverse
conditionM@a§6tid391; Ansell, et al., International PCT
Publj cati on No. WD 96/10390 "and Hol | and, et a
Thys wmataﬂéﬁ@nalmtbodpumm tbstmmtlm prcmlesmhmmwcal compositions
prote
and methb@sn@aﬁbhg lgﬂ@}?] é:g ég 9 g i a r|1 %fﬁ(l) e or a{n grre é’% yn}tclg%&aghc{is)

typically ommmametb ﬁNAsad:ondnn@d borﬂp&@éﬁ or chgagats@wath atgo@yrucleotide
Iatlon i n. metabolicall

a d acc
dehvefy'fag@tl%@é P@ltéfp V IP%%‘EP@ v &rerlated wik anhaapaceyhcallyrasegptable

carrier, st aI'ﬁQthEﬁtS%@Bﬂi%lSBhﬁé’u&ﬁi @b $iRel Ncl udes conpositions
gerepare for storage of admnistration, which include

plesenttyentioe wtisijeseéd‘dammalx@ojmm ad;vfantalges nemiioniglihg short

oo SRHOE 98 SR Bl BRSPS bl
partlculaﬁdiﬁifaﬁ@ﬁhlfeldi ot ad g dvRlbtiok IPWRubiBctt NS pRARY,RE %NA &l target a
art, and_are descrjbed, for exanple, in Remngton's

gene that phexpressed it aalevataddaved 8s a skl onirEniting f@sor, asgociated with the

o SR A L AR (RCEY B

downregwatd ekpimydon ofithagent ® lewys thet greostit ddldviald) 63 ﬁedluﬁé)ih& @éverity or
ium benzoate, s(i&r bic acid and esters

S0
recurrencg o ﬂg}’a“r BT Eated figease syaparts; SR ifqarafﬁflgu%ﬁ@tmct
disease m%bl&@ HH NGk RSV DI TR 122 ge'il‘;éqs nét ri%%@srsﬁﬁx?ﬁ/ee‘l'é\}a%l ds¥ consequence

fective dose is that do required to preve
or sequel |0f1 fispase or hthep edverseagonditiod, dfwn weulationbf (tmltimget mle vall

nonethele%é’ %@1?5% &e%ag)régtég getgu ﬁ)% g&e%n%%gl %}é@hlﬁs&cﬁﬂ({lf o gq Teguce levels of a

selected IﬁRN%Cztﬂchﬁ florth slepends tliéﬂaﬂgb@gdn)é}) CAREmBHRIRSENAL Btethe invention
nposi t| on used, the route of adm nistration,

may be tat%fps‘*él SHlOVraRpRITeSs N ope BeRcewhighiren gwén ig azpregulatlon of a
"downstr&iaRY ok SFHoSE E)?pcfe&ion 8 'ﬁ%%a?&?[l& d‘E%lﬁ%l SR rr]ééd] ?Rr ?ct1v1ty of the

consi deration,” concurr
target gerfeact ors that those skilled 1in the medl cal arts VVI [

WigEo ral I an anount between 0.1 and
1‘36‘ FtP TX@ ‘%)%‘t s sogapsiions and métmﬁ@?%@%rh\tegt%are
useful as ﬁﬁfﬁp@hﬁé Rofdo Q@@ﬁﬁ@ %ﬂﬁreééﬁﬁfbfﬁ%@f‘ der&is Fldfor rb??l?]}fl:]lb &Ztoy treat or

charged pol yner. The present dISC osure a
prevent Smhfpmsqurf]@mmlq@fmépahsds (RA). sindhiagentext thd ivention ftrihenprovides

componi o1 81 BUATES A S S S BTy o v

by RNA mae&mnab KRN@@flﬁsh stfdll ﬂhdléi@ﬁkhd nﬁué&te%mhﬁtre Qétailed |
ompl ementary nmet hods for delivery of nucleic 15 acid

embOdlmﬁlﬁﬁ dbeinventigreprguisies speliinudleie acidanglbarles, muchidstshort inderfering
nucleic add (siNAY SR il brifll RNAZ(TRNA), iB8Ble-stranded RNA (dsRNA),

micro-RNA (mRNA), and short hairpin RNA (shRNA) molecules, and related methods, that are
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Delivery Strategies for Antisense O igonucleotide

Ther apeutics, ed. Akhtar, 1995; Maurer, et al., Mol.
wORMWB056183 ol . 16: 129- 140, 1999; Hofl and and HuB®mUS2006/042978

Handb. Exp. Pharmacol. 137:165-192, 1999; and Lee, et

s o0 S AR R S

symptonfswf Rrein Mesesalibe sutgene r Withirethbacmdirolatedehérdpentic 28m@bsitions and
enzymat nucleic acid nDIecuIes These protocol s can
methodsige e qﬂf FemedvstpblehsmAsnl eI raRAT A fheymodified
V alll ]
siNAs in oﬁﬁ):dﬁéd JPHQ cﬁ*n%u@(ﬁitl nﬂlgfegglgeg f?rlgﬁé i % §'§7 gﬂ)gﬂmg increased
reSlstancpm Bunipse degrdéatnlml in vewy amiitathoiugh ipptopeé pelidasuptake. e can be

readily d{aﬁq{r}nglge ]tag%)E ng ?ﬁ) ﬁq %%logﬁe%e:r/%é,: lﬁstam 61 @a@%}jﬁsmﬁ tlemchemmal
modificati6sd WilCicBhn HRir RIIAL RétRAtyatThe BN Eﬁblébuflé%rdﬁﬂlll@ﬁi‘stﬁﬂtsin{f&ﬁﬂm thus
conprise the_ siNA and pol ynucl eoti de

provide gpefiil yeaggnts pndimsihags fori am@ﬁt}i efdherhprusic, @uagmh?at:, tauget yedidation,

o TS5y 08 g PG LN SRR = °

’ImscmmAe of thegmigsexBint entiodMidishd dddfiinisbuéd BranySbah) fot &eimple
servative,. and the like. |n certain embodinents,
transdertp{ly & ByAog ARigFHion, (5e B9%) FieqtoBtat sitescd P orilp Ripvan 9 thept
psor1as1sP91I MﬁﬁﬁEh(QEts of Batl?é?ltseim Ry A BebridicHBABOBERA). In more detailed
adm ni stered by iontophoresis, or incorporated int
embodingntse thevigbdntion QIO\SdﬂSPfOHBuw\l}m‘lSGtgé lns:thdﬂs te ydlhunisimtthcmpeutlcally

v 3R B S RRICLARTHL 5Py B RIS s RIS

down-re QsteBRATNE bt ENMﬂdQH%bfﬁﬁu@é‘&l pre®dnt 0fe MPmoMAINF-a-associated
0/53722). Aternative a nucleic )

inflammeferycyopdtontd/ Gemnerablcmabpémandnemnesitioas ar@@awlgted that target

expres&&e(#f' o\ﬁ% ‘f‘%o%( dﬂ'f(%&ﬁ e?ésrgﬁgog%{tg%]\ﬁﬁfé F%¥1ﬁ&%§ l(Jig as%r}:og%itian in animal

subjects rmxtledmg aﬁy of a lange numbke bt pates witoet Bepressidacii kAo tsbe aberrantly
nt ramuscul ar, or intradernmal ,. can_take place u

mcreasei%%ﬁ]%%l 0§ $oREbuting fatse fsgcpist Wb s riseisd ﬁsseawéeag@on
ARG RN, S B AR S i
be admiragtered @ conjurCdioo avittReber s@mﬂaﬁl&rﬁﬁﬁams Icﬁgigza@&tjbdmsrea;q coatlition,
al ... Internati t '.on No. 99/ 31262.
forexamlein cHNAEHE HHE ChroREh FEL Lol RE st g dieases, such
asRA org{] sbB&Hid. Vet R Ed f68thi@SorRilIg U¥BRE bid SR ctive afERMnSthis context

armaceuti cal agents prevent, nodul ate the occurrence
include nep-siggidal 41571-@ﬁammat«t>rbf 25(NSAIDRh meethasrexatsy gotd cempounds,

-pemc@mteoﬁﬁ(a tl{n?tlaﬁage% f;agaﬁgé %Sucgg@rﬁgéxﬂslﬁd%ﬁe? q'tl\?F—u neL%rahzmg

seasée s or b er - ad condit’ion 1n
agents sumhtas mﬂlxmﬁbwmd\mtrbcdpt addi t i onal enbodi nents the

Negi o draskid onvél}%ﬁqu%ggé%nﬁégﬁ%%%onaé%p RN braaiens g be
administeYed 194 pﬁ@én@ b9 n% Qﬂdﬁéa% ‘Pne%ﬁ% ‘%ﬁl) or withduY PGl bg C}Qﬁfe ﬁtand the like,

nmor e si NAs, I ned, conpl’exed, or conj ugat el
to form qqdiaymmﬂuegallccimposiabn v&ﬂyeneinh dnmeldgo ped ¥ pperondalelivery

mechmi%ﬁ%ﬁ%%@%o&%ﬁﬁoﬁ%%@@ﬁ%%@%og%thSf @GR befglpwed The compositions
of the préiehtigPéntiontndd} A1k BE forRufatlrandaned hd@bletsk €a; &)s{ﬂ%@ oPEIBSARThr oral

i nvention sat’isfies additional objects an advant ages
administypfiops SWPeNiteges fwrectal administration, sterile solutions, suspensions for

injectable administration, and the other compositions known in the art.
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interfering nucleic acid (siNA) nol ecul es that
nodul at e expressi on of genes associated with a 15
w@arwiosubar di sease state or other adverse conPCT/USI006/642978
a subject. Typically, the siNAw Il target a gene that
Tie pResRAESSGioataldndhexaitatni@vitallBceeptdils fdrm@lations of the
contributing factor associated with the _ subject
composigpaedeseribadheecinr Thergdpaaulatensitnelpde salth of Hiegbppneanpounds, e.g.,
. . 2 L .
acid addif Sl dortninp ) PR, Koo B Bl e, BRI 2l Beoene
sulfonictabid. severity or recurrence of one or nore associ ated

I i N T AN P E NG AR WIS

a form shRabl®for R@REISBHIohYe 8! SYRURR aBMidsICANDASHULNEE! oPPatient, including
sequel of disease or other adverse condition, down

for exampiea hampn nSwiableormeayrigertgdapendinpen the geeetibe seue pbenirst, for

cxamptd P sbAGRARIA G Syl BUELUDS B0 L 5 o o
formula@érOfr6iinteqph@uctardt célh@.el,ar@ito i) the Abdagivelgtdhugdeyl nucleic acid is
~ .SiNAs_of the invention my be targeted to. | ower
desirable o5 dekieqrph Tor expmplgeplearmapslegicalaqmpesitipps injpcted into the blood
stream sHOGIG B 5LLRN StherFadbrs LORASHE ﬁ?ﬂk gﬂeﬁlﬁl WBRSE considerations such as
expression is negatively regulated by a product or
toxicityactivity of the target gene. Wthin exenplary

odi nents,. the.c ositjons and nethods of the .
e b iaisRaU ST U Pt a7 SR Fera T g dation of
drugs inSKPB1B8S sitdnPlolloWER by B&FHBSich thAftREutdhd diiTe Bddy. OAlMBAStration
or prevent synptons of rheumatoid arthritis (RA). In

routes whirihdeabintsextemtcabspipliontindwde; withpellimitaiong gdragenous, subcutaneous,

. 0 ds,. co Si L h e .. i
s AR BB RSB eI PO A A L fpng gaminiseaion
routes ekpised the desied neBRNAely tisir gl olahbrsnelgl udleiaacids, to an accessible

nmol ecul es. In nore detailed_ enbodinme

| ts, the )
diseased tiipant Fasrafsrd e of 8 dung 1%@@@#&@5@%5%6@% sheugn tahefunction
. r‘ . . .
ormoiof 3Gk 008 5 LOGGL UL Bl g i g e
compounicoith&IdAtaphiRME)tionarad ebentinlli kicelpmerth&RNug &irRXiAnple, in certain
. nol ecyl es, and related. net ho t hat  ar .
tssue typgn SpepseTa pes CkBb oo bt et BRES), Klivosome
formulalBs tHaBEdnYaciBERs B2 Skdidion DR Wit sudiNe of @Rhasch &,
prevent or alleviate synptons of RA in manmalian

lymphoeyiigs andimsacraiha¢sis else swefah dThis ppprearh hay piswise enhanced delivery of

cQ si t;00S .
PR LT N —————
immuneXeei@itionast abhorinli cely sfidhed captdeslld. n conparison to

roperties of native siNA nolecules, for exanple %y .
¥ oRhgmacputipa eacseriable fagudatione & meani R ponarasition or formulation

that allo%%%ﬁ@.@tekg&i\}erﬂi é&?tior?%@tflé’ hudiBie %igl?n(%jl%ﬂ&vﬁ(%h@ Slstantt i?)ﬁgntion in

can r eadi determ ned according to
the phydea ddoation moblesugalble fostbeindestelAstivigy i Nonlimiting skemples of agents

. chemical . nodifjcatians wll retain their RNA . .
suitable pplption R hRANIBF aelfiraaleesidhs HERHEY Fitirarinsiade: P-
glycoprb@HSinhB{tei (HRL 1S PltbnicTRIG RIS CIRBS dHBbRQUAStiy QS d_@udgs into the CNS

varleaz of therapeutic, diagnostic, target validation,

(Tolliet-Beamo i Tidlewent, Guydarsedion. iRhaematalel 1 186, 14A8); biodegradable

har paco ' Licati. .- 10 ' [ . iy .
vt T BT UL Bt ) e s
after inteacefeBl implaatatoie (Eraédioh, OVF byt d1.9CRll Tramsplink 8147(58, §999) (Alkermes,

local injectiogn at sites of psoriatic pl aqu$s to treat
Inc. Cambridge, Mass.); and loaded nanoparticles, such as those made o
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psoriasis, or into the joints of patients afflicted

Wth psoriatic arthritis or RA). In nore detailed
weedoaseent s, the i nvention provides fornul atiPEEUSIVA6/042978

met hods to adm nister therapeutically effective

lbiaﬂg,nts f si d|r cted agai nst _of a nRNA of TNF-a
polybutyjeyanpacryate iy WSW@%@%W&%@C bloed bRin heriqnanghgn alter

neurondl hl?faﬁ%ebﬁﬁﬂéiﬁs @% W gésy%é%h%gn %,0%5@3@93 1849, 1999).

| ammat ory condi rabl e mnet
Other n@mrhpugng exameples & qghmmyd;aﬂtegwatfoﬁ the gadleic exidrmaslstules affthe instant

v T S 8 oM B0 58 v,

et al., FEBS L ekray 2 30-1PEe 1 904 P&?cﬁﬁfge"\&%ePMQr(%ﬁ 907 555.5K 9095 Boado,
to be aberrantl%ﬂglncreased as a causal or

Adv. DrugdieliveinRang! 522107, 1998 pbiditaacHewads, ¢tiab, Netleicidedis Res.
0 d
o SRS S AT 20l (BRI i e

’ll“h&vpresem) tnveation hieo adhddes sd@pedtions predrédfol ktofagdiok Bdministration,
ments for a targeted disease

r standard t
which igGfi 4 Plfgmacqufcal gx%#au@e ARoBRtRlhe f4598d gpmpounds in a
harmabdbRicAIPE MG v o
pharmade Sleglg}gs bﬁs‘tﬁ'ﬁlg %thg%r %ﬁ%ﬁrﬁ{t S%ﬁ?%@al &@&fs F‘Hﬁ@éa?sr #r therapeutic
use are wightknawn o thelphgrmgesefitidal artdarreif dre descmbeda QQTMmpiB i Remington's

Pharm R el 48 BOTERH 51 S8l 5 VB by S &oracd by
referende-Heedih C Fbi @dﬁlngyﬂa , ptRervaildsehBilizak Sdyes bhd ASRI-ASIa36nts may be
| ucocart.i coi and other TNF-a neutralizin agents

providedy dFese4nslpgq sodk i Bonrngtes patbiscrsist andngsteas ofehydrokregeeic acid. In
e.g., RNA or DNA)
additior ghﬂ(%ﬂggngé;&rﬁdgs? e@l?g%eﬁ@%@{ﬂe% (ﬁ by any standard
quaﬂnaamuhctallgreffﬁcth\?ﬁxlﬂse s ’dnbl doseescuiretd td prevent, iahibitthe occurrence

of, or tr?ag izglg‘éf}a:téafsfrrgp% gghgaﬁg%cﬁégag&gqﬁﬁgfg& gag@p@msgﬁf a disease

state. Tﬁ& ?Héﬁ{a@e@{dﬁfl? eb&ive Aosd @iﬁ@ﬁ&é &E‘ngft d AOBQAERS ¢ r%)%sﬁmn used,
| oned he” conposi tion resent |ﬁvent|

the routqg§ adrhimistigtion, dheriybpa v€ thagmnual being temteadathe phgsical a:hambﬂeﬁstlcs of the

istr ositorie

specificBhian iy hPidPTion EV PR AR SHETSE o By ose sited

in the mle@ical drfy willtradd gaiRd Genksllyaid fhoud Beividas 00t ﬁgﬂk and 100 mg/kg
conmpositions known in the art. 45 WD 2007/0 Jg.

body wesght/dsz g el GangrpdientsHs adipinisened depeadentamon uogt@ncmf thdasgatively
eutically acceptable formul ations of the

ositions described herein. These fornul ations

Thedelderysaitasciog pb]lypeﬁhh)@@NAmmﬁigﬁﬁs of ﬂﬁe@hsclosﬁﬁl #hd formulations

additipn salts, for ex sal of hydrochlori c,
thereof Wﬁ?%ﬁdﬁ&ﬂ%%ﬁf@i@éﬁ?ﬁ&%&ﬁﬁp Daisaicpl; BRehaliion GR Pt gectally in
dosage @nﬁfo?ﬁﬁ[a‘%ﬁ@é&gdlﬁlﬁh CGR%ﬁ%hzh'Iﬁﬂ-t%lc%ﬁﬁrﬁﬂgcéﬁticgﬁy Eg{ gfaﬁ')le

to a conposition of fornmulation In or m sui
carrierssagijuvadisianilor vehitlon, The tgrin eysiteral s vaethhereintinelodespercutaneous,
subcuta.fﬁ&tug 1%&%%!5%1%% (g glbiﬁ%\;ehf)%sg,plg rgllnﬂg%lbaéo%r i %% Tgc"ltaﬁ gf]l eftion gy infusion
techmqlie@ and e 1ekeDn £Idition, tHedd is pRAAIRI @pl@irﬁ‘ﬂace&ﬂbé!%ﬁﬁﬁlﬁﬁ!)n c&hprising a
i njection. Such forms should not prevent the

nucleic é‘éﬁﬁﬁ-‘é@@lﬂf‘o@f the invepfiqpAnstd Ehﬂﬂﬁlﬂ@ﬂwﬁ@htaﬂcc@alde pamget One or more
nucleic &(ﬁh llmdlécu?es 05 ?heclﬁ{i%'lt%)g cﬂ’lq 'bg Ereshr?t mn 01\7 é? 1tﬁ ,ggp %1' more non-toxic

nucler ¢ aci esira
phannamnﬂnailyeaoo%ﬁiﬂ&ﬂﬂﬂbﬂ%dﬂir diloeqe smd/bﬂdfdﬁu\faﬁts?@ﬁ@@ dbgited other active

| o
1ngredlenps ’Hle annaceut1cal compositions containing nucleic acid molecules of the

harged
charge X

invention can be in a form suitable for oral use, for example, as tablets, troches, lozenges,
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stream shoul d be soluble. Qher factors are known in

the art, and include considerations such as toxicity.
w®p0078yaseni ¢ admi nistration” is neant in Vi vOPC/EEING/42978

absorptlon or accumul ation of drugs |n the bl ood

s TR BUE B RELBL B oL EAARB. bR b o

syrups oabﬁ;afgotl on include, without limtati on | nt ravenous, ‘
subcut aneoqus, _intraperitoneal, inhalation, oral,
Gompoginnsanandeddatiorhysesn de preparedmseordare te gay gethod known to

the art f&qﬁé o ﬁfa@ﬁtuké)gf pﬂaﬂﬂﬁceeﬁh@rﬁ BQﬁﬁgﬁmﬁ&% %gssh{ﬁlggogﬁﬁ&%dﬁ LY contain

ch arge I'c acl
one or nBCE 85 smeetenmm,cﬂamssg agentd) eoloaing agénteot prgsepvative agents in

aterto MG BB PGS B o0 b e ShaM. (8,05, 2t e v

ingredieht iAQERARURAS with AEH-tekidph&RhbdRicallPAREDfabIR Q:X&B{%n%Qhat are suitable
conpounds of the instant inventi'on can potentially

for the magwgdctuze of tableds. ubhese gxcwmtﬁpwebe,ufar @etmpé@ mnert dilsats; such as

calcium %X@Sﬁzﬁce s%ﬁﬁm’?gar gfa’c I;%%J 63%9?1]1 218 néhtate (grs%wgt P}b(ﬁp}tlﬂg’t

granulatm@ranﬂ a1¢slﬂ1ﬂegrat1ﬁg taﬁ@ts’;l $&agh@pie) Bomfstﬂé}u @r Wigidic b41€; binding agents,
rface of cells, such as, [|ynphocytes and
for exa %?téfﬁ a8 Qr apgia; apddrlbpicating pgendy, ;f?roea@mpﬁﬁawmm gearate,

stearic a@iﬁrbfi‘ @aﬁ@dgﬁg kYR YanGe 1{?28&9& ng‘%h%g .05@59?(; SRy techniques. In

t
taki ng advantage of t speci Ity o amacro phage an
some ca$op rspdnoqatmgs 2% baprepered bxckgrmzm technighesatb mlelaydlisittegration and

.such ancer. c har maceut | aI | y acceptab
absorptiG 1108 e iEterapsadt e SopdhGHET 0F B GRnebHoR 4 P loneer
period. Fhadxaglp®)Wirh®@lelbyafhiiaP&ich s ghiceiyl iabiteRtedr diRryl distearate

nucl ei ¢ acid nol ecul es of the i'nstant invention in
can be epipoy§Aysi cal | ocati on most sui tabI e for their desired

I%%Inlu ltl%%{s fo@%%l tl.ﬁ.]s %41 negsoeﬁ( %Le% g 11%9(? %tfneczalfolgﬁlg%) | gerem the

ornu e nuc

active inghelicnis mﬁﬁeﬁm'ltlﬂz[h inBe |s©ﬂﬁiEdllanﬁCfoﬂé)§aﬁqué @hleiumn carbonate, calcium
i nhi_bitors (such as Pluronic¢c P85 whi ch can enhance

phospha@nqrrlvo B, QI gett igpletin capsulesghereyy lei astivedngradiens ¢p mixed with water
26, 1999
or an oﬂ?hédﬁrﬁefgr gﬁ?ﬂiﬂﬁé?&?n@oﬂ nhqda H‘ &Hg[gi)%ro?lg\% ot )

bi odegt ad yners,
A@l_eohamIspdesimg:ontam tihel a¢tnm matoﬁqiih ér admikare stthtextcipéhts suitable

for the nza%h.garc?% 0 [ﬁlll\é%lrlg/ g{sgg{s%nslcg%l{:ﬁ%eciﬁg%? lg{,elt sﬁg(!:ea }r%tsalgelitggfgy example
sodium &a%dﬁ%[@ﬁylcelldl‘@se feiplceNaese, p}o \X%%ﬂﬁﬂ)se sodium alginate,

nanoparticl es, such as those nade 007/°056153
polyvinyipyrrelispossgua teg@anthaing lguﬂwceylan@mynapeweﬁmg egengaipan be a

natumll)fj ?J&d\»ﬁlﬁ’ﬁ%gl ﬁat r Po ﬁﬁﬁegﬁg ! :j%’rrs g%ggtgdneﬂroguc% §Eh alkylene

oxide witle Iﬁh‘t@'m}dshm@ hﬁﬁrﬂpl@@iolyBk?éthylEﬁel gtbarate[ yr aad&kati@dBroducts of
her non-1imting exanples_ of deliver

ethyleneﬁm%t wih gan%m @hﬁfefcqﬂe@ltolse\éww&hnp@ewhﬁ@eoxycetaml or
condnsy g 00t O L 5ROLIE G 551 g REEUATl o s i

such as fiolyeryetifylate sathitol FiEBSolegt) or c@ﬁderﬁ&ﬁbn&&édudt@@@ethylene oxide with

partial e%%%g%l 'dg(i’g\g%t %ﬁlﬁ aéiég Pl\mqusto ?Sfd% gs? @%%%gmpl%g{gg@ethylene sorbitan
monoole‘é’téj T agiebisPR8pendond ban alSMEdRAiR oAE bﬁﬁmﬁﬁ%eservaﬁves for example
: 4910- 4916 1998; and Tyler, et al PNAS USA

ethyl, Or%thslsla -Ipd®xyI@gate, e op mese peloting egrnitn nneblsmow flavoring

agents, A HAE T GOTROSNSenk SRR R Sl ke 5 Q684G
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whi ch include a pharmaceutically effective anmount of
the desired conpounds in a 10 pharmaceutically

waeeeps@abd e carrier or diluent. Acceptabl e carPCEUS2006/042978
di luents for therapeutic wuse are well known in the

arnmaceutical, art, and.are described,.faor exanple, in
oS i Bl SRR iR BE Ce iR BURT R dh et
oil, for e%?ple Ay Adhis BN BAVO 0B Gesardd@Por RbAR Il BERI PRfRER dilkYich as liquid

erence herein, For exanple, preservatives,
paraffin.sTlaoily suspensiahpesn gorfain|athiskening agrahtier pepmme beeswax, hard

rovi.ded, These include, sodi r.ni e P
putn B USR5 RO MG AR g DR A
palatableddrhl srepAaids. adssasparitiong cagenpssdarved bethesdditiod of an
_ }fharnaceutlcally,effectlve dose i1s that dose required
anti-oxidqagt cb @aAICOThigREEi t t he occurrence of, or treat

' | . Rrgh.ar :
SR L L BB 15 B s hipotlon
the additpdipsfvetayirocidk lthe aftive didredierd as edrdixpen dgthondispresing pe wefting
di sease, the conposition used, he .rout e of ) .
agent, susBeRdiEsIgeRt gon Hengry BEESE AU Al Pe U B g eeents or
suspendRBYgéiR@hreemphkied b tHosS alpéady MeentiBn&PSvE] AddR{BNEI excipients, for
under consideration, concurrent nedication, and other
examplefsseeioningt fanoriigomd colaringagents,pan Blso e SNt arts wi l |
ecogni ze. Cener.al . t ‘ | kg
BB 5 OB b P TR AR Ty B At

emulsio@ MTHai Slygihask eanmwiespetableail (il witeyal ofl dr heixtuegsadfithesky Suitable
charged polyner. The del,ivery-?nhanci

crmulsifieg 44565t an b SF R LRI UGARSEIED 19T HBAHP LOISR ffagia g gum tragacanth,
naturalli—%%%% é@gghati?cﬁs,t B F}Fﬂ‘ﬁ{plﬁﬁﬂf %%n{’l@gﬁ}ﬁh,%ﬁre'é‘@r%@awal esters

arentera y i nhal ation or spray, or
derived fremt fatty ycidnandiosad anhydridesrfoutxamipde sorbisart monpaleate, and

conventi onal. . non-t oxi har npceut.i cal [. cept abl e
condensgiion PERLcts Gibe SaRer Al 76 "WENT Y 8% ol TPRPRTPLe
polyoxye@yRAL 86:BltaitfhornsSatee TaE BruliREdrd @88 alB6 borthRNGRKEning and flavoring

ubcut aneous, intravascular (e.g., intravenous),
agents. i nt rarmuscul ar, or intrathecal injection or infusion

echni ques. and 1he || L1 '
SO iR A hERutfifeq Vi SRS AL nedi S dimple elycerol
propylefidiglhedl Csolsitsl, FateRbr su@bsel Sach fvranilitiins amdalao contain a demulcent,
pharmaceutically acceptable carrier. One

r nore. .
a preserfigfpieand farerngrand colosae aeenthe erR}’éHP?Q?H_UEﬂj (FOBROFiEspn be in
the fom}) ﬁfaaas%ec‘xﬂ% 'il%kétgﬂe;%hg%)élg %t? g%? B EsulMhsionX s suspension can be

rmaceuti ca carriers and/or diluents
formulatedchicoordaj to visntrmwmart usifig thesé sut@blstdispersing ¢n/wetting agents and

i.ngredi ents. The pharmaceuti cal_ co Siti .
suspendiREGI s AU P BTG TG ST TP amrep st alo
be a steRR ihjRct@bleQbRXSH ok 8ipRndieH inQf @In-16% R patédtal tgble dfuent or

tabl'ets, troches, |o0zenges, 47 WO 2007/056153

solvent, HOT¢:asROO &Y Dauttien inglgdrduiggediel. eﬁ}ﬁpg)n&ﬂpg @g@@t@l@yehicles and solvents
' i bl , |l es. emul Si . .
B8, g SRR 50 R 3480, 01 Bion

additio, Slegilg @ided oils &€ @bnwsEioasdly dieplpyaiarahant or shispending medivm. For
met hod known to the art for the manufacture of

this purpergy sryciand Beed eibrgas erRiakedingiudinefyRBRRLLIORP YR digyrides. In
o 2L At R0 e Y L, HEOGLAAE QSR By,

Fhedslsver remifadeingtool ypeptidadeNAhan e s tischiséd habiogdis can also be
adminis%enrgd ﬁlqclhg c?r?rll gf selrpfe)gﬁtro%lels,%?gsf s fo;r 1@et<):lm?ta mfn?sq}a%&q o%lt})% cf‘r&él Yhese

compositions can be prepared by mixing the drug with a suitable non-irritating excipient that is
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ingredient in adm xture with non-toxic

phar maceutical ly acceptabl e excipients that are
waeiorandies for the manufacture of tablets. TheB&T/US2006/042978

exci pients can be, for exanple, inert diluents; such

. 3 i r , i r 0 .
i L P GO0 B g
rectum t(m‘ed.‘lealdé thie ey r&ldhﬂgatagﬂﬁ ﬁI&,luderbc@@?‘&k end p@yfthyle,ﬁé gfyﬁols.
or. al gi nic.acid; binding agents, _for exanple starch, .
D@@V%Wr W%&J%@Vﬁe, ﬁéﬁ@ﬂ}%ﬁBPmJea%tﬁws%@ﬁt@fem 630 Rscadhymistered
parenterdBR G St Rb&RHA Fhe %%%,e@egﬁx‘f%ﬂg bl vgh%{l/&inrﬁloémbﬁcéﬁpitﬁh Sised, can

. can be uncoate or t e coate
either betsagpiendefumslissblved sothe vwhivks Adcintageaisiy; gdjuvamts lsech as local

st SRS P BB APLLER o SBb R b B BRL 2
Dokged el P6 ke dRleR of BEADRaH0. 26l d RMMbBMEI40ank BAGIogkM of body
period. For exanple, a tinme delay material such as

weight pef| dpyer psefit i Shedreptmerfrof ghe ahov grindicatedecanditions ¢ahoub@.5 mg to
o 7 EFE RS yoF ST 0! g1 AR B o e

carrier miateginBedo priducsa pingkdioshgdfoan viariey depsadingugon thertost i@ted and the

. . exanple,.calciymcarbonate, calciu phosphat e or
Paﬂlcula}za’aﬂg ﬂ{?e adgpinisraden-+ Dgeasseni ferapserne lysentginpateensliom pbout
1 mg to 4HREF SUY BBbLF bid alliveGHgtlit. Wat er 20 or an oi | nmedi um

for exanple peanut oil, liquid paraffin or olive oil
Itaguedarsiosdithpethsispemtic dotedevel fireng paiticelamphtierit dkgenids upon a

. L Xture wth exci.pi S suitable for the
variety of ek fioite e FEUB! LT it opoued bmblifes ghe ey body
weight, geherablaRBk NdieB Gl &F adh@fisex Pt Rite SMHMstration, and rate of
. car boxynet hyl cel | ul ose, nethyl cel |l ul ose, )
excretio desombpnationana yheaveitysydhe rasteulan disegharendergoing therapy.
FRPARALEL RN I UdrtARan Sl AIIEABbGHAD B BERR e o the
I Spersing or wettlng agents can be a
animal feedtondeihkiyig oatarr It cag hehvoapdiaenit de forfnolatethampingal feed and drinking
| eci.t.hin, or condenf%i(i on products ?f an al kyl ene,
water cogRpYEOR st dhe grimal tkes ngrtheneashically, BrRFeRAle AYandiie of the
composiSéPAbAE Fith s dFRNAEAR AP BhOHGH S Hlesen® HVBHDORINIE a premix
with long chain aliphatic alcohols,” for exanple
for additioape dudeederirinkingwgtent anol , or condensation products

..et hyl ene oxi.de wi.th.parti.al esters deriyed.fro D
oy ) SRR S ik B eS8, By BR iy eRT o  patentin
combinaiéd With otheRtHRaPeaBe eomgdiurﬁl@ RelRiateatd BB oPéra WisdrSpedtic effect. The
eth¥l ene oxide with 30 partial esters derived from

use of mplfiple,cogmonndsdndrenba indicatiomypay iersense therbeagiriph effects while
reducingﬁﬂé %1%&4?1}% EP§4S8fD,s an  nonool eate. The aqueous
suspensi ons can al so contaln one or nore
Iposenbatinmessthefioventiva kpinposigddsysuitatde for-adnopiylering
) - hydr oxybenzoat e, one.or nore colori.ng agents, .one or
dehvery-ﬁﬁb%wﬂgé\%gmenfg&/%%ﬁ@;u% B RREHF SRS ihgpptocytes. For
le 246 BlifloglSeS o REEHESEAREPS 2CHHG tBh i
examp 62007/10%1?5?}%@/ SR A g ke O e p‘é%/]ys%soar?g binds franched
galactosd-srminabglycorygtemssprhds agialohmsantitoié (ARGRY.d Vérks siNAa can be

.~_vegeta o] fo ampl e achis.oil, . olive o
moditied/ TR0 o Lapanct BB BY oG Bt i Rwetete Pl g, o
example) 2' @i, 2PELAf, I N fAudRE 200l Mehiis PEAS (6% MR RAIindnd
t hi ckeni ng agent, for exanpl e beeswax, hard araffin
Codergrags TESt L3 DOMANsmammetaloNitelycadieidt Smeth dor. 1R, 1g94). SINA
i I bl r.al .

consnc 9501 p6aE By AL ANBEY T, e AU R gy
high predsbe lagéll dhiromatobraphy and re-suspended in water. ‘,
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anti-oxi dant such as ascorbic acid. Dispersible

powders and granul es suitable for preparation of an
waoueosdssuspensi on by the addition of water PCDUSZIE6/042978

the active ingredient in adm xture with a dispersing

CREmYRIY kidhe hucl&ibaBidrabisen egeith nddiicatiensibast segar and/or
preservatives ui tabl e dispersing or wetting agents

phosphate) can(preveshthettidegradaiéon &y seremaibonpeleasen dhigh eamggerease their
potency. aé % dyE&g{gn# Pﬁd Iﬁ@&?’ ‘ﬁonﬁ%bhbaﬁgﬁle)WDQZ%‘fO%S f’&fault et al.,

e swee avor i oring agents, cah
Nature 3@& 565 @9y 191316&’11; et aﬂ’l’; Stigncenii: 3:1'54 199)]|’I‘[Hsmalnl aﬂdﬁedérgretm Trends in

Bzoclzenz,e.§'|eig1 |e]27t %;‘?{2 Cg—iﬂﬁ%ﬁ%?&; taggwfnﬁ)i @Hﬁﬁ‘@g‘ 3{9”8\\/@‘95} 1&1 8’(2:1, and
Rossi, et'El n@&é#latﬁinbl Plb LS HRESWRD 01/08562; SPhYat, aK EPatent No. 5,334,711;

ying agents can be naturally-occurri ng gumns,
Gold, et ﬁlqu SxﬁatpilteNcg BrA0AdHEI albef t@,}a ﬁbwqarg ghdesgbe various chemical

) at u occu hos at| far £X
modiscaGEpE G 4R DORSPOAHIEG ShoB RIS e patic s
moleculefsrd%g@rfb%ﬂ‘h}éreﬁ?l ds and hexitol, anhydrl des for exanple

sor bi tan nonool eate, and condensat| on prod cts of th % .
Thetechrp sqvierah exaspley 11 the eFf desaiipuesaieas Dass and phoghateypgdifications

* that can 9? lrﬁfr%)éﬁ{getdq}ﬁ!o%%leﬁoa{&d hﬁ)‘i‘ecﬂ%@ inlch\e/sgélﬁﬁce;m gl’ﬂ%eélﬁEIQQ§ e huclease

cont al n ‘sweetenin agent s.
stability &yd H@‘ﬁza@n dFglekxmple, @lagbnhelebmlermlr@medhﬁmd theshanet stnblhgy and/or

nts, for. anpl l.ycer ol , ropyl.ene glycpl,
enhance Silggied acii S0 BR0 Hio TSN B @ clater STy At o [ eEARPle
2'-amino ?‘S@ -89 0ah ko, SENMARAL 2O ALY, 9SAT M dotide BASE modifications. For a
flavoriig, and col ori ng agents. The phar maceut i cal

review seobposi amcbﬁsdexgmanHSd 7:348 99 LrWanesmn, at a4 Auplets Acids Symp. Ser.

5116, LU B0 SRRl L0 50 BP0 g i

molecul@srﬁaVH %bélﬁe)&é}ﬁﬁ)%l}sd)ésb@h&ﬁndhémr SédEcksteinyet 4li,gteageionsl

and 25 sugpendl ng agents that have been nenti 8 g)
PublicatighdReal NphWQ P07 ﬁ]ffé‘éltt &b Pl riuisatidi10om Cand 4l déckepest al-

Science ?5335{%{ h{p 1'9511 e@\m( eﬁldS@é&éEérg.g b L&ﬁ@?&%&”s&”z%% 339, 1992;
oxXIcép acce e

l'uent or sol vent,
Usman, &iodl. Maﬂi}ahmaa?u‘ahmbm?m«anwn ®B/ Ibiﬂthméﬂnoat U. &rﬁmgltt he

.53 RISl S 2 0 Pt d P R 948
InternatioRAIOF ¢ H PuSiRlatbih % Wo 97@@@7@ IRfeelBhiglet hie, UK Ragniolid 5,716,824,

are conventi onal as a solvent or sus endlng
Usman, redi, 1hB. Fagent DO. 151625 %arﬁy@@éﬁ ctzahy Inseraptipri] REd Pyblication

No. WOI %/ ?%& %ﬂl Q)?llzi%{[a;l/ ngg{ﬁ/ 1stkh ettl a? agmtg gzggiéon;ﬂce% A ¥$ 8 3 fj e1@98'
Earnshatvanld Gaif Bedlaidr (Widleit Bﬂcﬁﬁf@@ic@@ 48T9e55, 1998; Verma and Eckstem

del i very-enhanci n ol ypept i de/ si NA conj
Annu. Rep. %M@\é@ GROP e 99Ks Aah BUEngoct3, Bigarg M%d? é??té’a 19992010,

1997. Sﬁl?l?%ﬁ cgﬁ (ﬁzaﬁgl eée‘ﬁéral frethods bRd sthf % to %@f&iﬂir&ttfléidcgﬁon of

conposi tions ca e prepared
incorporatish 0P sidag, bdwagld\/wrtﬂhos;o}mm mabifieations-and thetlite int nuclelc acid

e S B e g S S 3097 LS PEL SRS AR cante
used as H@s‘&hﬁéd E&Qfﬂ% A IS ROSNM hhcléiB kT a1 6cul®! Jf thelinkagt invention so
rectumto release’the drug. Such materials include

long as the@bdith of $i&A @rpjomgte)/léNAy ireerdlsgs Wi@lguﬁcantly inhibited.

SR A AL REHH 80t e wi

phosphorothioate, phosphorodithioate, and/or 5'-methylphosphonate linkages improves stability,

'

excessive modifications can cause some toxicity or decreased activity. Therefore, when
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parenterally in a sterile medium The drug, dependi ng
on the vehicle and concentration used, can 5 either
wheoososgaended or di ssolved in the vehicle. PCT/US2006/042978
Advant ageousl y, adjuvants such as | ocal anesthetics,
erva,tlv sﬂg nd_ bufferin
&

designin IS AR  sB b BP SRR R b0

minimizdd. mi&e&&ti@h%l theledBcaiBralien okthbwhﬂﬁg@s‘ shBﬁﬁMow%ﬂo@hity, resulting
per day are useful in the treatnent of

in mcreawé&fﬁcaomméé%df BihdPhane RH2 (3483 3D, 1§8ﬁg B@@ln&%ﬂlch g
glycopro S cﬂ*asgl ﬁ%ﬁc n%%%é)&‘ateg—?cﬁt}@ &?Borg%kre? earcgr%r% oo rag’%%?%lat

strongly mpmdﬂg en &mdeggdee)f 6malj;1a gfoﬁ the olfgbsmhdﬁimejhdmp toriepamplehe
host treat e

I
triatennatye§RugREes %Ff’ dd Wg g{fé % %’&ﬁﬁ% @@Héﬁr& PT jropeRieaRy chains.

Baenzigd? @hdEefe, féeqmza@ﬁuézol 1980, Ad @%%61135 Qpalffg' Blol. 8@@%@'53’@39 945,
ingredient. It is uhderstood that the’specific dose

1982. Ldecand|Lefewbtamsd thisrttiglespesificpnthrengh dhepleﬁ d5Neggetyl-®-galactosamine as

ariety of factors.inclugin activity of t
the carbob iR o SRR i S e B ECeniosesprvet B eghoetose
Glycocorgste dl 4:B€R1B3LY), 193¢ X Thid "elustehthﬂEét" agena1sd bdehalek@ibed for the
route of administration, and rate of excretion, dru

binding sadvptaksiaf srpnanwyl teraiasipgalycppatteing ar gxeacoaveaies. dP@)ﬁ%B@n etal,
J. Med. émz%’ (29".1'3%@ 1%5?@%3{ ThEBSe @P@&{r&s‘efag&'g 3 d;%%@ﬁ@ PEMESﬁhed
al SO be "aqade (e} e

mposition cd
conJugatasmo mhsjﬁc&e&(c@enMSImMpngndMQrss ctll neatbrives canpenideni tatgeted

delivery Emzfzg%!gjlat%) ! ‘gg@%g]let@{hvphgg%ﬁgg gl.éqqmr | Q%ﬁq\é\t’ggnecr)r hepatocellular

carcinordaN ATHBRRYbE Sﬁ%ﬁju@ﬁ@&r&ﬁ rals%tﬁoﬁH@Qtrééuﬁtl&{ it th@ rez:%lired dose of
COﬁ'pOSltl on al ong wt diet. It can al so be

therapeutio purepousnds rcqf»uq@d §@érﬂatm¢ré Euﬁb@mom,@hera@uac braariakabilityy
harmac@fd atI i t a efic dr] rt] | n%ﬂ%ﬁ L use of
P e oo s ot e KRR Detsg dbrsueh iy
nucleic aaimo&m%@msmfm@ﬁe&ﬁoﬁ Tagheatbpeificilybf tkagBiolduledn W t h
ot her therapeutic conpounds to increase the overall

In prg erplediment fliedpyentipp deatyrge modifipd) sl meole@rese Wilkphogphate

backbond Jffn?g%:ﬁcgﬂ m%@?dn?@-}sshgbdﬁg% rr]ﬂéd};é ﬁﬁ@%ﬁgﬁo@ﬁg%@ yf s[|9Han"i‘$dlthloate

methylpl&fsplemtase phosphoeiesteh attirpholino, tinalatewebinate cadopegsiethyhns

acetami ‘Eﬂ, Q%é( c{? dm n| % er ] n%s sﬂgalnlg.a\éer ﬁ%@%&t&o&;ﬁ@getd and/or

alkylsilyB @ﬁl;bﬁﬁildﬂﬁp @BP& i/év?‘e%v off &{gtonﬁé‘l@(‘ﬂﬁeeoacf(%e modifications, see Hunziker
asi al og ]écoprotel n rece (ASGPr) is unique to
y

and Leum@paf DuylewsAeid d\rbiquss lﬁwaﬂn@he dnd Brdpsdiesse Meden Rahthetic

Methodsg’ lly\@p ﬁnEJDFP Sl%% Il\?% fé)a(llt gtoag &Q?X/e‘i ggdlé%ﬁgﬁ%lacemeﬁs for

011gonucaé<ameb Ilh)Cabb/olﬁﬁfiité maiﬂo@ﬁoﬂy ih D\Iﬁisérhs%d&@ed%ﬁﬁ ¥ gtamm 39, 1994.
for _example am no, -Call -fluoro,

l\%eth srfgf thg|delieryqf n(lq&@qc ag1drr@qlp@1%e%@§ dggql%ﬁ& tar, et al., Trends
Cell Bzo.% ??;, qg\gg,pn%gfy é@itg%lig%ﬂog %éz&%@g?l 1}%8?1&%1%‘%[&%%?%’%{1&08 ed.
Akhtar, 1995pMaufereet aby Mok | MehlcBidphot 295140, 199Jefemenall Huang, Handb.

met hod h fied b ' I QU

Bxp. PSR S S s d S hed S ol 87 /1 oo 2000,
Beigelm#f) Q:? 41036, ]S5§atg1g’f¢ &%2@@6%1@ ‘h%@ é%lhv@ﬁeé'ﬂ £ 2pCY \?@@4?@%‘93 'thher

nucl ei’c aci d nol ecul’es with nodifications (base, sugar
describe #redgaperal methods for delivery of nucleic acid molecules. These protocols can be

utilized for the delivery of virtually any nucleic acid molecule. Nucleic acid molecules can be

administered to cells by a variety of methods known to those of skill in the art, including, but not
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phosphate) can prevent their degradation by serum

ri bonucl eases, which can increase their potency. See
we2@7/05dskst ein, et al., International PublicapPCDnS2406/042978

WD 92/07065; Perrault, et al. Nat ure 344:565, 1990;

Pi eken, et Sci enc 253: 314, . 19
restnctedd@d@ﬁ@%ﬁatwﬁl@ﬁ@gsqnﬁ%s 38106‘£‘%Pg‘ﬂ¥es’§c?r9b3’11?"%@ﬁra“ﬁ?§ gyo other
vehicles é@;@% b18&e§1‘5dabl F\;%lﬁ‘h@@t l‘l}%@éelf hd1bEil R (s&for WRmple, Gonzalez,

I nt ernati onal
etal. Bzmbjugaeem:lmm M@ 106@1914,0@_982Wa89;@§ai Ingereptiopgh RAT Prplication

o el W B e S S B Y

mlcrospHEPéél (bdccol bRAspIENELS. Patentddo. ke, I% dnldel. BaBﬁentpmﬂmhtﬁtre

[ or suqﬁg noi eti es of the nucleic a0|g ecul e h
Publicatian s LISCIDURAOAID), bioReerdAblegeBocpRF A Pigtese  casEheres,
or by pr@%g%c%ggi {7%0261? g?f%hgﬁé%d dﬁ&?&nﬁ”ﬁt#ﬁ&ﬁﬂﬂﬁ’@T%@h&tﬁﬁt I ons

rnto huclelc acid nol ecul es
No. WOW0t33732)g ncklfte:mmntel)e mﬂmmtamamd/welnblee:ombmmtﬂoa aslocally dehvered by

stability an ef.fi cac onu leot
direct infgp QM RGTY F BB AR EmE: TACE| PPORNRP I et MSReues of

the invertioRl @ALHE s@‘éﬁﬂaﬁé&% 1?Malﬁﬁ§i!ufdr C&*lh@ﬁﬂéﬂnbh cﬁwﬁlke @Et@e using
resi st ant roups, for exanE -amno, 2'-Callyl
t

standard2teed] and syrigze-etheddggies, 2 m@ﬁdﬂeyfree techpglogige Fushias é‘@se

descnbegélagplgrglg Iﬁtf a{l,(‘:.?‘%g. E‘?]n?f /1 %ei 39%% O[ﬁ.’»\ézeYbﬁe ?[né‘%ﬁ@%ue? ?fg,l I(r:ltematlonal
PCT Pulihatisn Ry O 88131268 1THSRB0led 0401 tBa ligitant ibdentidn can be used as

Bi ochem stry 35:14090, 1996. Sugar rm@réll cation
pharmacepéga pgebe | ArRBF GRS A D BRI Px?‘éwfence or treat

(allevmt? g%@ﬁh&?ﬁi Tt o€ lnj@%t%[t ; Dref :raa% Rﬁggf Bk @ymv\%fon?s? of a d1sease state in a

subject. Perraul t, et al., Nature 344:565-568, 1990 Pl eken et
ci ence 53: 314- 317, 1991: Us der
Theishin THaro Drihm i o8 porimonnd 91 sl ie Bl g R8s pormone,

or neuroﬁjansml'tt@lt %ﬁaﬂ "i’s? ééf)ﬁﬁlle of %éﬂa@tﬁ{g With E’l@fhé\ﬂcbo 3/shoH 84 receptor
proat, U S. Patent No. 5,334,711 and Bei gel man,

either dlaetcﬂy od inddieotly. TheraceptpothaEnEactogih akiernd F#be pré%enapn the

st W SRl BB Mo BAERE81 ot v e

receptor®an @és-ult iba BiodRain@el rddotiod b2k 9idly Bibpliysical intdraction or
I nternational PCT Publication No. WO 98/ 13526;
associatiflonpson, et al ., Karpeisky, et al., Tetrahedron Lett.
" &é&n Ypif® AgkalRd finedBlsBPR YRt rising an
%21 & elrc txi % %I %ﬁ?g{g?@%g 39 55, 1][91698,S Verma and Comp s

antisenskgégdrgiaripop poution thkeean a»misemucmu@@ ormn—nll%eud%sn@nd a sense
urlina, Bi 00

9
region ti oD e b HLER o SECPE SR G ESRVAI0 (e FHBH e sense

135 ERGRE! Btnpl GnSRAS HILREHAR bak ireawﬂoﬂle anflSeAk P RIpiIn @A form a
region % u;ggr k?g\se a%lgl/or prlmsphat eqirarlodlflcatlons anga{ he

duplex with é)qpntF(@r esahplecanasyomanit bamie siNG medulanidhe Biveriipn can

compnsr?%%} %pﬁ%elgg? Be:gi]or%/léaﬁl1% eg%ﬂ %lgfe eﬁ? B drﬂg%?teb ﬁlra T—cell (ge .g., about
19 to abFRERS 6.4 Nebost NA amuel i Qz)aﬁmcﬂiemdbgcauﬂ edoe retghm dolrtqimmg about
i nvention so |ong as the a$I|It of si NA tovp

4 to abombiai(e-Bnak@itis 5i & Tnex S)siugleptivles sqq%ﬁrqﬁ%]aa Oét 3to

lkcatd @ny fi10 nyclieo
s by T LT o4 1t

complebataphorthelitivenset regioan@he asy‘mmﬁub Hnyirmhcsslﬁhondegﬂe can also

| i nkages inproves stabjljt X ive di fq i ons
comprit i TSR GO ETE b TETORly SOy TEEToof Bortion of the
Therefore, when 5i
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WD 2007/ 056153 PCT/ US2006/ 042978 desi gni ng nucl ei c
acid nol ecul es, the anpbunt of these internucleotide
wo 2ovkagEs3 shoul d be mnimzed. The reducti on PET/UR®06/042978
concentratlon of these |Iinkages should | ower ;oxicity,
asymmeigﬁ itgmréllgggﬂﬁhlg@la : éggnstgg@gs]; {gﬁalagm%soqo%%%ciéotﬂeg I11'nker molecules,
or conju. Ité’ﬁ@féﬁﬁl%@h@&es@ﬁb%rﬁﬁt i c glycoconjugates to the
eceptor takes place with an affinity that 5 strongly
B@é‘panmset@n duhlextl egjnssd hefeibisanedni AgiNbA malecule having two separate
gosacchari de chain for ex
strands G pIRE AGET 8 BB ARA AN eg e BeRp. ot SR kpion comprises
fewer nubledti @RaARdrYthe aniTASSteIvAE0 YheCdx@dn Shat tHdaeng Iggronélad enough
Fiete, Cell 22:611-620, 1980, and Cbnnollé et _al ﬂ
complenmnisry nygheatides tybayg gaig 4eith the gutisensessgion i dermyp fuplfi glor
examplekéﬁ R %l%t&b(? @n‘gflépi L&A Mloﬁe!@ﬁf%l&l?he% BetRB @h comprise an antisense
acgly -D-gal act osam ne as e car bohydrate noiety,
region harditlhg:]a:ngthssufﬁ(gd&m tto afefliatd RN Af or 2 Thell(ege pb@utt 19dompentéd (e.g.,

t | 0 te J
15,50 0 36858, 16, 8 YEPESIL VB, B BTS00 08T o o
4 56,7 §e9 10l pdijpgiAnd, Pf’tl%kﬁ Qf 18pARDStIded ﬂfaﬂhﬂéa:bhﬁ\)gementary to the

gl ycoprotelns or gl ycoconjugates Ponpi poin, et a
antisensgregind. C zem 24:1388-1395, 1981. The use of
a,l ac e and o) I ' ' .to
PRSI0 bR IFLE R B RSb 5t OO
upregula@éifbrﬂfo%k@g@dzﬁed aitget e incledd waeyulatipr aaddwitregiliieon of mMRNA

treatment of |iver di sease S qgw @@HBV i nfection oqr
levels prﬁ%aaatn&:%qli oF af mREA: faesla{onaor oftsenihess 8f PIgtR SRRk gdbunits,

E&V'ﬁ%dﬁag@rgb‘f: dn@x %ﬁfé&?cdh%ert&ﬂnﬁéﬁsﬁsﬁe the

encodedeoﬁq %
er apeut £¢ conpounds required for treatment
presence; quﬁrhﬁy oD taeuwtmfrcmp@m iare protveins e @biefn supunits encoded by the target

e o R L S B e R A0 e e

protein (9' sBERHH 14 3Rda8S tRin &hﬁss' tRMEMET WRich iObHRErveR &€ thel atbhén)ée of the
hese nolecul es. I n one enbodi nent, the |nvent|

modulatme(@tg,l,rae@RNﬂdl pre exanpla theteaw nwulm"tqanm@ Hﬁl@lét " by the use of
ack sing one or nore

the WOT‘}E HB%%‘\T%F ot A oa gt% gqisp egi;ﬁg%gnf hi oat e,
Eﬁahﬁuﬂbﬂho’aaﬁﬁﬁag\ﬂatemw $pidotd"ierpiession, ioispheint that the expression of

the genepr@nI {paohISIA gretessiascor cgun bERERN Aumo BEN b msogimE one or more
proteins g fo@ @%&ﬁ%&ﬂ)um{s hbrf__l@@él%?%@ﬁ\ﬂg of%?\g Pl $thehd c)(Il rotem subunits

stitutl ons or a revi OI’]UC eot |
encodedkigcddargee gonz] lsfnedMeddmk)w &le‘eobﬂan@d Ine‘rhe abpehck of ﬁmmlclelc acid

moleculgg, @fﬁﬂ%&ﬁ plﬁ /_1\12\%2@1% nt h@%ﬁg tglglfnbd{t%lg %Q%}él?rse%%atlon or
1eductlomfﬁaﬁi‘ﬁNA BbleBhle is B&@W%at Backbises cBeR HRCHeRALS of @1 inactive or

I gonucl eoti des, in Carbohydrate Mdifications in
attenuat@d]mownbe IR@Q@hcrcﬁmbodA@Sﬁ @ilbztgon down-regyalien, @5 redgetion with

i RSP AN PRLEGH 5 gEcH A ol

with scrﬁﬁbleﬂ%é(Xueﬁde ot @ith @sisihachdn Th asche dohbogimertt] mbititden,

Th
down-1agmisPh, arBfCton %iggﬂi%%salgé gxg%t}cg% agif) géqlgé%ofwge Instant
0, ee,
1nvent10|ﬂq5] gf%ater %Ctg%eseg&ad’f{m& %c%e% gg‘}d %gge&lg%’%%ﬁ %ég? eélzé%ﬁ%ér—]
Gbnea'l silendih g5, reRad ortartid .or 60rﬁp15te71§b$ -@frtinSivd thvargh twgeted inhibition
al ., PCT WO 02595 f escl.i be the gepera
of gone GEpIBHE ko<l P FeRyA DSTICIIENES SR APORb FBBA cbohHiagen e

circumsPfr@bL: |tﬁe BRlodEal Ip%HHlérh i58e dfredsEE idahY ¥Epf&hbIe to partially
virtually any nucfeic acid nol ecul’e. Nucleic acid

nol ecul es can be
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adm nistered to cells by a variety of nethods known to
those of skill in the art, including, but not 52 WO
wQe@7/08E6353 PCT/ US2006/ 042978 restricted t o, PCT/US2006/042978
encapsulation in |iposones, by iontophoresis or by
.at i n L. I
reduce g%n 3313::3%1 L eellblo‘fn%l 1931 %ﬁg?,gieg Jfa%;fe to r%ﬁ{g g éﬁe expres 10n as much
as possible r Tiexexmgplt of sﬂé@ﬁihghﬁﬂy be (Eterﬁhned 1B mehodsRmiven ﬂthﬁmrt some of
10: 1068-1074, 1999; et _al | nt er nat i onal .. PCT
which arpggpaREGdgR I tﬁe@tlow%l’@lbﬁaam@ QHOWE/ 91 96 Psaynding on the assay,
quantlﬁcﬁl.%ry & %%E'e e 1&4 éF& t%?i)st%‘étl?ﬂ 3 \(aﬁlogﬁﬁméﬁlgs gjf-%ﬁuon that may be
m Cr os s (se or exa U. S, Pat ent .
desired i pethin é’l%ochmstnﬂsl.ﬁthﬂavarttonmludmg prophyl#iis] andaharapaubilo methods,

Wththéil 200%@1 égﬁ(l? . bi pde rad?g%fge%%peggg sul es aﬁgg%lgétlswgsor

protein 1éx@1sl@ra@nﬂ fé‘ﬂ%{ﬁﬁlﬁ% b# %I;@aﬂ@@bf ader fBed 16’@»&060%50%75% 90%,
00/ 53722 Al ternatively nucl ei c aci d/vehicle

95% or 9@&(@ reseliner{i.p-snoroesd) oryothes] qov@elelaveagé ineludiag eleyfied expression
levels as %ﬁaame agg‘o}éa(?%l V@RP' nlft%ﬁizﬁ) ﬁ*s@%%gtatt%' Jr%?}l%/eé ﬁ?ﬁ(ﬁﬁ&ﬁs\%ﬁreg%ﬁ dtt&etherapy
The bhmtsanﬁmbﬁmgi dipf@ﬁbﬁ oflh &drgetQent NiefeadiRr tirabbilicpor 4 ﬁNe\ of the
pl ace, usi ng standard needl e and_syringe nethodol ogi es

inventiorsfo Igaifetf slncae idhn e §Fes EQErpmyge fhggdent ok e Shencing,

samples §PEEEYsRFThd 5090 oF nﬁéregd orceffd intul FesSi a partlcular construct
5:2330-2337, 71999, and Barry, et al nt er at| onal

are compRETl tBebhtralatinples Neking®x9e¢ssiva 62 fheToastmptt.eEohtesl sempldsdlacking

consucl S35 Ml Y SR B0 RS e P RBGORE bt o

gene is aBEIEWd WRGEthe st Vdl8atelakire(ta kL3t BHEIs AbSHTIVLE Bfle 5998 and in
extent, preferably all of the synptons) of a disease

certain embgdiments 29-0%y Suiakle assans inshuge; ¢ 2 g arEMnagreeproiginggymRNA
C S
levels usﬁi%&#%nzﬂleg [él}&ﬁ% gor i ogea%igk#]ﬁp %ngrrﬁ? %th i asscfbg gidt% %orth?rn blots, in situ
hybridizativne ERISA, nglnvdli)braaﬂxi)ﬁaﬁeﬂi eneype findtios,us deibas@hemiypxb @ssays
ei.t her rec%1 y or indirectly. The receptor that
knownt‘?ﬂ’@é?%fd?‘él R | i gand can be present on the 20

B%&" 8arft §h br@hisR lis@lel 6f Ol fn¥chdBaPhhclud th
Bi%ﬁtsr ?;Iflar r ecg%t osr ISnteer action cof %}aecul Sgﬁgr%ﬁn%shm as the
subject orhea dpmreqmtrcmmwmf regplahtedicallnoithe célbsthatadre theastiven $ubgﬂcts for

. t t t
s o ST P8 bt AL R, R Btcing
in vitro drieR®Bl crEAN iRk @€ YbIRi1 SONBIdcfl d0vIAbh tRHucReNs®d hRGdIbs of the
a loop portion that can conprise nucl eotides or

inventiom e# b adnaipisteidsandgadranced diyolympsleptide leeﬁa@nl@aﬁaﬁgm@b@eptldes
. e

descrive (Ul WELBI S5 AR SRR R ANIE G
human patielteot ¢elles to base pair wth the anti sense r egl on and

form dupl Wi | oop. Far. ex symret

AP R e ger T LSRR an e

multicelffhar %ﬁ%dnﬁ?ﬂ‘ . rs%@élﬂ@alﬂad’deg 910{ &?&t‘cg a%ﬁfnah CiTRBLell Ban be ]32resent in an

medi T- Cel g., about 19 to about 22
organisnf,e. gy, hirdapplents @,@d m@mmm sucﬂxras 22inansicowet ahdas Rpesithamkeys, swine,

doss, ani B3R, O QT e VBRI RR uberdee Brharfuh e, mammation

or-plant E&E' qRe bay baﬁﬂ)eﬂkﬁkﬁnaﬁc bP géﬂpliﬁe drsih Sofipote@R E;S‘lurﬁ)ot«ﬂmt dividing
6, 7, 8, 9, 1 131415161 )
or non—dm;@mgoﬁhq g@ll gqapaﬁlscabeedenved from or can comprise a gamete or embryo, a stem

cell, or a fully differentiated cell.
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conpl enentary to the antisense region. The asynmetric
hai rpi n si NA nol ecul e can also conprise a 5 -term nal
wEb@sphatse group that can be chem cal |y nodifiBdr/uIieec/042978
| oop portion of the 53 WD 2007/ 056153
2 I
B g%étggngsglgé%é %ﬁiﬁua@ﬁ%@ﬁ%{%ﬁr \?]igeglbglse?l tg LFMSE& B eliver a
desired nuoieicetid.es, or conj ugat e nol ecul es as descrl bed

e PATTR Al A B
"comprisif@MRHus, U3g oPth%%lrﬁP"cfo%QJrﬁﬁxga nﬁjdléeﬂesatﬂ&ﬂ tﬁ@ N1§8d ERHeBR are required

er el n t he sense region corrprl Ses f ewer
or mandatﬂltyc betdhatddler elearentsrare aptiose ns@mae@r mytnot bépresoot.e By

t. the se n_has, enou "
"eonsisting, {F g ean 0 g WnitRr or PRA G AR SR L% spoapvstg of
Thus, the plgasd 'Rolign@of" MAicated X Phelistad clemeniBiey ﬂe@ul%mcbr&ﬁarﬁia{‘é‘f\y, and
nol ecul e of the invention can conprise an antisense

that no otheg glegientsaaiip nresegt- nBE equsistiag esseatislyonfa tsempaghinclyding any
tennts 1y OF e Sl £00NRGR: 48, Bt AL o

contributead thet ac8vity oadatioh spdified 1 @L the disoloburd forlthe Histed cletents, s, the
" or. 18) nucleotides
phrase cw&m%?%ewﬁwogn@mcm o528 thefesed S TP@FePr mpgpdatory, but
that other cléRI$HIsAEEoHANE RURKSPSI ARy nbShd Fadtht &é’b@hdlhg %pon whether or not
expression of a tar%§t gene i s upregul ate
they affectibame@ghi ertagton ofthe fistod slanmeaitsude upr egul ati on o r

By RO b b Pefienlt SoponsfiCy Te R EREopl Py ificigp® By

"ribonucledtiaé ek et mid dotidé 5V1ﬁ'm31®ﬂﬁdxﬁ}gr6d}ﬁattﬂ@dﬂ @bsigienef a .beta.-D-ribo-
Modul at i on oéﬁ}c};ene ex reSS| on can be determ ned al so

furanose mpietyh dheeray N yblestrandedi RN Ay sipglesirandetl Ridpe

0
mOkﬁmiRgg%%ﬁ?%§ Q&Mﬁ%gﬁregu atéghkﬁuggﬁﬁﬂre u ‘a H%’,Esu ’t hat
recombinaaxlypesdiced RNAa vetwellas abertetd RN A thodft dttfmes foln r&mtrallp oatuedimg RNA

by the addgt%g‘rg Hg]ggllﬁ ﬁ t&eagtgélﬁer /é)é g?rag‘%% loﬁrBl&ﬁ ﬁtrgfaxgrretng teatl €Sy I%ucﬁ
alterationsidaRMBludd™ é?fduﬁ?ﬁ%ﬂbﬁ»nuﬂé%tlﬁ@fﬂﬁerﬁp @H&l@éseco tl‘i@éhd’(@%‘? the siNA or
"inhibit," but the use of hé word "nodul ate" is

internally,rfot exanmile eicneer nisire nadeotides pﬁ the RyA: Mwld@hdes in the RNA

molecules.tq(iﬂl}ﬁ'n S Vgg%éé)’(‘%‘? Saf%sloocrg)nénsg?xﬁ% S%ﬁg rden%?: egp (\iilees ué: S a—%aturally

occurring ﬁﬁd:le@tiﬂee 8r ciendicillyvahertizENAudedtRIeY bederpaRdédidle NEh&E altered
proteins_or protein subunjits, or |[evel or

RNAs canda,et nefﬁnteg} QRS Frlogsor %%1@8%)?%13@%%3/‘8?0%?%& BNA-subuni ts
d
PSRRI SRR RBLR Bk WA gl of e or e

regions inrmhl@eugm dpes 1pt vasi sh@leﬁodntl}ﬂeom ue genepationl tn tlenather or from one
biclogi 1errbo ma%ﬁt i nhi bition;, down-regulation or reduction
foogwaﬁWﬁﬁmﬁﬂ Hemol ecul e is bel ow that |evel observed in

Byt @Sns‘ér@%@ﬁ'ci@ nse‘ana@nadl@&;de\ée% ce 8t 4 ﬁN@ﬁﬁfécﬂR'Iﬁ@Hﬂge
I n another enbodi nment, inhibition, down-regulation, or

complemengatify td ynankisettse regipnofble sBNA amolpesiley incwdditiont thie semse region of a
erved in the for. e
s mol EREfolet | Eulb R UERE Bt R APIRI By A Flablypuccic acid

sequence.| N anot her embodi ment, inhibition, 30 down-regul ation,

or reduction of gene exior ession with a _nucleic acid
Bynsntsepseregion’ hemesy @gpicleotide sequence of a siNA molecule having

complementarity to a target nucleic acid sequence. In addition, the antisense region of a siNA
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invention is greater in the presence of the nucleic
acid nolecule than in its absence. Gene "sil encing”
WO 2401056155 partial or conplete | oss-of-functi oPCT/HRHOEHM2978
targeted inhibition of gene expression in a cell and
moleculgwyn apenably coafpeise & dudleicasid'seqaarice tioving ‘toplearedianity o sense

.ot Lircunstances and the biol ogical problemto be
reglonoﬁ@?%&ée ?@Pl%nay be preferable to partially 54 WO

%?@’%&Q@ 6 813icRielt" 152040 /aR¢ AHdIBic dcRINEG BB oS BYRERIRIDT activity
ternatively, it mght be desirable to reduce gene

is to be pipdplatad drhedareginvsleitaciheasboDAA THBRNéxt ent  of
i, nenci A ra 2t hods _known in,th .
B4 PG, BTSN B8ORSl v
another Rutlkiccaeid sequédee bWGitAEY tHidfiidhal Pep@MdCAck Gvthéioasfditional types.

uantificafion of gene expression permts detection of
In referchopite fhe %*?tﬁﬁﬁief%&}‘ﬂle?’ P16 PESSER TRYRRORis Singlingalige cagrayifor a
leic 668 b1t Radi ' i | |
nuce_lcpro hyl actic éﬁ?gﬁﬁgggﬁgﬁfF%ﬂ%ggi%gg#kﬁﬁﬁkﬁﬁk5¥#?r%gvmﬁ
functiorcefhe hecleit akildo lprenged ovg, REA] ettivien Dexpriegrinar biriding free

. terns of evels o rotein |leyels or_activjty,
encrgie B Bl P mpls e ATl iy i wf (oo 4B ensbaL, CSH S,
Quant. BRVLITIY8956. 129998;0ricB2Yap] PRRSKLL N@ad iScl US4 084319377, 1986;
ot her control levels, including el evated expression

or
Turner, pealeVsAms Cher 4ns. AEEBE3AES, W N. Papercent compleimeatasity indicates
. r i1 r far..ther ... .10
AN ORL T e —
(e.g., Wassbei(Bickdasdipaidihg)l witlya edcoad aidléicakid fequerico &g 5.06) 7 8, 9, or

initiate gene si]encing of the target gene. To exam ne,
10 nuclgqiidepqytaie gl @%{Peﬂ@qogﬁﬁ inghe fissh pp@IclsPtide Baipe besed paired to a
second fft€ei® hEAREGIBNES hdvﬁ‘ﬁgelf ERbcl&Jtidesld t§es'eﬂts L% Hb@? 70%, 80%, 90%, and

expressing a particular constru are conpare
100% ceroplemshtagmraspestivelay kThegfeetkpcanplementafyttheans dires bl tint contiguous

. trol .sanples (lacking construct expressio re ..
residues 3 e A5 R ReoraF Lo SR Epopotit FRRBIE PeRow(ol contiguous
residuesSin prsessidatuctiic cid 8é@ehcel 5 gene i s achi eved when the

test value relative to the control is about 90% often
Bepterm naniversaldhese dsisedmaainrsivestoaBiclrogideshise aptlegs that form base

N "y . rot el r
pis wiRESBH O MIELAARDS s OO 0 O Bl ARy
Non-linatitg etaniplesofdmivepdabbases fiwtidedd-phélydt G-naphihyiahd other aromatic

. .hybridizatipn, ELISA i nopreci pi tation, enzyng
derivati S5 P gt 22818 SHETOFRLIoBH BN P10 cARE PRV GBI 1 BiHompTele
4-nitroiftfol§ BLiitrolndoleN g P8 -hitrofRoRY as 1M ERthe kS ﬁé@ g&tex ple, Loakes,
organi sm tissue, or cell, which may 1 nclude an

Nucleic dicglarRlesearak 208437-2445],8001)or as a donor or recipi ent of

xpl ant,ed cel | r.the cells.th re thenselves . .
BB &l o Qo dF vingPein Sl dh oy HiENE Pevinggn acyetic
ribose stigir £fo ex#Fle wiieSAdly DTtheXiSRAB catboi$ (€1, () C8EEL, or C5), are
including in vitro or ex vivo organ, tissue or

independenitly grdp combjnetienabsewt fipn ¢ nusdeotidel ei ¢ aci d nol ecul es
il ' . 1Rl Stere d enhanced
Pl 588 LYAUAAE, €30 %, GRS 55 A0, FRDBRBER e, o
examplaemymiatie degredation.or Chanjohladegraiatipect s i ncl ude mammal i an

j,ndi vi duals.or cells, for exanpl human patients or
i fem qﬂ@%@&ifﬁeﬁl@ rﬁofee@P [ as ped bgeeh. rpferstts compewnds or molecules
that are BARbRAIFEAL; tb 8 Timiti
st aro ARSI %S ProdDinesAESIoBRA febbdthac by AN NE imiting
examplese@ff biologicallsastisig siNPhmoteghiles esheradorereese némbination with other

molecules contemplated by the instant invention include therapeutically active molecules such as
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organism e.g., birds, plants and mammual s such as
humans, cows, sheep, apes, nonkeys, sw ne, 30 dogs,
w@ee7054183 The cell can be prokaryotic (e.g., PEDUS00&E042978
cell) or eukaryotic (e.g., manmalian or plant cell).
g T 0 t LG aLi TR
il URIESLL FORp e SR i KL Benfl iy s
moleculesT higarciak,| coefantoad, soclbesidber mwdebtikles mligomwdeotidesypniyseata nucleic

. ganete .or enpryo stem .cell r.a fully. .
acids, ant GEHRF BB Dl Ton S G e SR HGGE 957 himerss, SINA, deRNA,
allozymesPeptaHSR0ORIY¢ dRY ShaldB¥ thet6d! BisloglchllfBaRe AMEclE I Rh& invention
aci d- and/of viral-based techni que used to deliver a
also includremiolegulen aanablecofapodilatipg the phgymagolipetias angfpppharmacodynamics of

. . ncludi b telim t o, whatever fol.l o he
ot bl AR e, e ehete e PR s ool B

polyamiddsnpbloethelent gBicol 416 dthatpetietleggrent s are required 5 or
mandat ory, but that other el ements are optional and
Theggrmyrohegghalipid s usedlcasin, refirs tep Regrephafic plecply cppprising at

. . o = b ¢ : g
ot e BEEAHLT ol R S R0 G O i
group andi sathirated esunsattrated elklyl sioep, optienaliy sibatitetaderith O C&rOH, oxo,

. ndat o and . that no other el enments maybe present.

amine, Orgfrg’sggﬁ?fg%’gﬁsﬁ t]é”étggﬁ]fy?gfquys‘of i s meant including any
Bt@pRithdute $§ Adaich@hichN@odificadshs, #WhIHaE b&M iherPéaRM at

el enments that do not interfere with or 10 contri bute

either terrpigus pietha etisonuojectide bigei fon exgrenle f AdamicretiaheUdh. Seteat ur e

f £ N lement:s,. .. . ’ S| St
No. 59988 hpfiapt ROl Hrest Wi L b2 PTG
nucleic adicempl‘dcﬁklé ﬁitb’né ﬁamm@wdegbwaﬁotéjmﬂ nadshieslp gi dtivBiysand/ce
. .optiona nd_may or nmay not be present endi n pap )
localizatiqghwithiara SH. e cap sy bapreseet atfke adernypy 5@9@3@{ Aghe J terminal
. | ifBYin BN m i TR AN Gl i
5-ca) of By b A ATRRl i B BN P BROAR (PG EGH s b
not limited té, lphyvect] ciovértkat' ddosy mlermint residne Gheiety) o, Skinethytenka ydclostyde;

t the 2' . positj, f a beta, -D-ribo- furar
1-(beta-Digyiafiranngi ) dyclfonar,d-Thin Spefaide SbP&lUe Parleldtena,
1,5-anhydebldet 6T Sicimdedl Rieotides OdIgh LA B8t GRo B ePBdsk natledtide;

purified RNA ‘essentially pure RNA synthetic RNA,
phosphoredithingbe Walrageythprooprpedtrappey] npelegiida; aewrlig Bt Erseep mpgheotide;

sy s 0B EAREE pLEOTMAL MR- SSEHE ATl Beyigyena
nucleotid@ﬂleliem:j; mg’g{veﬂé‘d ﬂﬁtsicdﬁ@ietySBl’lsm—iﬂ‘_fbraﬂhablabﬁidblnﬁoié‘é}m r?;'—2‘-inverted
) i.nclu addition of non-nucleotide material, such a
abasic maigfyy h- @Wae%lpi Brosphate;s] -Rosphorgmy %tﬁﬂaqxr/[ahomateé% Az
tar_ AL 4 i . . i 1 3
phosphatd ko RO, QM| BBt 1 ol tRidging
methylphosphosdtanweety. nucl eoti des, such as non-naturally

occurrting nucl eatjdes or. chemcal l nt hesi zed .
NGRS ThaiEise Ol S riB astden Bt are oS By E5Cerpyinyerted
deoxy ab&fSreliflué @h&iefS, ',Bonﬁﬁlmﬁﬁ@hﬁéléo@de; anBkiags-eBfthrofuranosyl)
natural |l y-occurring R 5 By "highl conserved

nucleotide;elytlin aucleetifies parbpeyclie aneleotiden carainpradieyl phowpbaise | 3fdiamino-2-
I ~ i N, : . var

propy! phiaftt ST FonrbFA S5t B LB P R RAST, At Mobesyt,

phosphat®h§drotlyplopdl stalsplsatStiedvaidte/didiexnbheicleotide; L-nucleotide;

alpha-nucleotide; modified base nucleotide; phosphorodithioate; threo-pentofuranosyl

nucleotide; acyclic 3',4"-seco nucleotide; 3,4-dihydroxybutyl nucleotide; 3,5-dihydroxypentyl

nucleotide, 5'-5'-inverted nucleotide moiety; 5'-5'-inverted abasic moiety; 5'-phosphoramidate;
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By "sense region" is neant a nucl eoti de sequence of a
si NA nol ecul e having conplenentarity to an anti sense
Wo e@ose188 the si NA nolecule. In addition, thePEBISE06/042978
region of a 30 siNA nolecule can conprise a nucleic
5'-phosplwirathivatey é dcteutizediol phhsphatep §yaminb hbrédgieg get/ orrmml-lmdgmg

shosd R SHRSR o EPAL S8R R oo i

methyl R Zha r5’-frﬁérda@t@mbﬁlﬁﬂfoﬁ‘ﬂ@f&le@alﬁ%b@Béﬁﬂ:‘elg%&rﬁi Lye?,
addition, the antisense region of a siNA

T etmhedom‘/%“«%s39%’@mq9me®d®azgfmnc¢rb¢remml e can optionally
" a |
SO PR e ST DR My cnte
mcorpora:hd:cbmtd enudByic abldrcmaiﬁn inukd slace @‘ﬁbné or inforé@@tléotRIRYnits, including

nucle ci d sequence, whose expression, or activit
cither syt gad fphigsaRaa S0 t%oeﬁ,gaeé oHQur Bieremainngbarenio eikigheir
RbAet g
enzymaam d 1‘gtayﬁy[fhoe (r‘ﬁ ydr 0g gzsdiﬁaécqﬁaﬁ'é ltgﬁg% cBir{]%(ﬁ: ik Eommonly
recognizest @O@C}dehw, fcheis taﬂatosmea,guamrwnaj’tosim summl@rl thymmle and therefore
ditional types. In reference to the

lmksaﬁﬁ§lg nB?%@ﬂ?es of the present invention, the

Blynﬂudle)tfdeees e HeYeih & asdecdpuie ifthdGttdo AR At Buri Heldes
orrpl enent ary sequence i's sufficient to allow the

(Standalidé| and apqdified bases wallspowndn ﬁxg@lrteﬁ@cbbawsw gﬁn@teélerdocated at the

I' posﬁf‘?)n%f anmu&(:slul %??tbgﬁlﬁ‘g&%tfh% g?tperaql q‘is@% f k& %u%ar and a
phosph:nth grcmpt The eacleetides,cail ﬂ:be nemodigied @k mod(Eid abyltasugadpBephate and/or
base mq{ﬁty (alﬁ\%lléf‘gerr q%71n 'agge g%'a%%glgg?{igé@y@ggsal%ié{iirﬁggi%%élpotides
non—natﬁfal nucleotiﬁ% R &M dRRENu IS SR UG Osec 1B Q;?mﬁlepﬁglﬁgﬁl bnd

lementarity indicates the percéntage
McSnggvm jugue Fekstein, duas Tterrationed [Pé]TcPlthcdtmmNecWOBQZ/ﬂm65 Usman,

o N WP AR b A e
hereby ficorporated B re@dredde hkPeifl) CIIRES hid @6veRallex@inpRs bPhRldifid nt@leic acid

nucleotldes inthe first oli nucleotlde bei ng based
bases kposyn adfhe art as sesmgrgedbic Hakac chottel siepiein deidsdRes ndp: 2183, 1994.
Some o?@%&%@%@%ﬁﬁﬁéﬁ%ﬁ%g Qfé gapsg &c?dﬂ?ci%t/‘;ms t%é? ca?xe Z/‘;l{nggd{?ce(? 1n% nucleic acid
molecules ineleiepinbsing, pummansyﬁdmaﬂ clle] p}&hl&’n-tzafmbj shenslk pseﬁﬁﬁuﬁuﬂisz 4,
f a nucleic aci g ce W hydr en bond with th
6-trime QiR AR By Fopine) GURLE T, AmIREBSRYL 5-a1kylcyt1dmes

(c.0. SRUIEEIGRR), - ﬁﬁﬁlﬁﬁﬁﬁ{%s (20, ABSARYSRIUNRL Ao RESE" @

herein refers to nuéleoti e anal ogs t
S-broméusidine) s 6-azpeyringiditicslor 6eadiylpyrirnidines &¢. gr@mediyriditte), propyne, and

s CREE L4 A £, 00 RS MR By modite

bases" iGtJEb aghett is maaaphidadtide besea bRy t]@h%ﬂ@ﬁlh@ gudfihk V@ds¥RSand uracil at
i nosi ne, azol e carboxam des, and nitroazol e

1" positign of thettiegeyalsgtsh as 3-nitropyrrole, 4- n|tr0|ndole,
| t
B0 A S AL AN D e

mediateABy24ENADGA5truc2 ¥ilgh coblind stiencas withinGtsuntik@Be ir€fon St are

used herein refers to any nucl eotide having an acyclic
complementary to the targe ?sequence y g y

By "detectable level of cleavage" is meant cleavage of target RNA (and formation of

cleaved product RNASs) to an extent sufficient to discern cleavage products above the

- background of RNAs produced by random degradation of the target RNA. Production of
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ri bose sugar, for exanple where any of the ribose
carbons (d, C2, C3, 4, or C5), are independently or
W(i) poocopdisnat i on absent fromthe nucl eoti de. TheCT/@82006/042978
"bi odegr adabl e" as used herein, refers to degradation
& ; l |
cleavage g@dﬁ%tg grtg#lgﬁg 6?3):6‘ tﬁe\,{ 1?2&% dR ésr %‘gﬁflf%%tﬁ%?%g e?)?r(ﬁ%ﬁé ‘t?ackground for
mostmeth&ﬁs@nlfaeﬂeet&ld y active m)l ecul e" as used herein, refers

to conpounds or, nol ecul es, that are capab
Bgiblekos}cﬁgsya Thdg gt gakerish.dn s greked P@%ﬁ%@g iy from

blologlcaf%%%c%g‘ ipdl Hﬂng'bm ﬁétrlﬁmt RTRINES, flimBl, a‘ﬁgﬁﬁﬁu Y)a@ce i1V Giral or
el t her one or’in conbination wt
other soumeh evherein lecyktes @mmprmpﬂwtoempbyemhmqumed ﬁmRNAveJ’umtgn The

term "bio %}J ther a?ﬁ% tcal | %@%; gl? tggllﬁeg{lj%%é@%lﬁc Icq)r e)ic'tracz thereof.

The term SPbEE] @m&m ats@rlﬁaa@& re@dtstititddR A PREIFBSE caRhREDH an
chenot her apeutics, small nol ecul es, vitam ns,

in vitro s¢géug.act or s, nucl eosi des, nucleotldes
S ¥4 (o .
AL LAy BPEUTD SUELOLE 505 A0 LG
acid linkes molesudsthaisis Némgﬁtﬁd% b1o&gradabhﬂmkeﬁm @aRes ond ﬁﬁfb@tﬁﬂle to

and ogs ther . caII ctlv nol ecul_es _of
another myqigsufen ?K&W@H lega g}%gwﬂ& %%@ tge S@&ﬁmlscw of the

mventlonr@% @hidvhdt HesBRaSHRERIE rd"sﬁN&?mﬁ&Qﬂe%f the invention. The
phar nacodynam cs of other biologically active

blodegradableeluﬂﬂees designecestwhythad its|stabilidy cambe modylawdiosm pértigglar purpose,

s s BT RO ST RN 15 b et

blodegradhereemﬂoer RiRiR daf bd nHENBETBPisingRdrREN R RIRS] for BPardple
| east one fhosphorus roup For exanpl

combinatsie 9pHbIIYsieetides d gecleotisien A @hqemé%gfrmqﬁwgnuﬁ@ﬂdes
such as 2%3“%16 i ?y sug ?taﬁﬂ?@ (% W%ﬁwtwl %&Qoaglryf) léBd other 2'-mod1ﬁed

or base mdﬁ'feﬂlmulteeddasr Tie Sidateptdddble dueleic] acl linkes moIBgculmp be a dimer,
struct i s _nmeant, chem ngl;o nmodi f.i cati.ons

trimer, tefampr qrrﬁelg)g;eﬁ 8]'1%1?’@&051{ mo]@ﬂllﬁ T te)équlﬁlgl q;Jfgo Wgeotuﬁa of a%out 2,3,4,

5,6,7,8 Q,j '190ﬂU<ihe@t 'lgel%qgeﬂ figr 19”6@@95@@1&:&%@11&1%%& 8t can comprise a
t ent 03, ’incorporated by reference

single nut:ieo‘rsienyl.th Eplw@homsmaﬂed luﬂmgﬁ,ffpx:@tanmhe aphosporamidete 5

aci exonuglease degr adat,i on
shosphodiiferfinfadiS | TheTRo e dhnle Ml 89 BibR AR Sai Sid Rmprise
nucleic aéiﬂ |b|ackb-5B§ 1R SRAD Su g, Q&Qlﬁbleﬁ:taciﬂﬁasé mdd@ﬁdﬂ16ﬂ§
F or at the 3'-term nal -cap) or may be

ISTRCHh SHEA ERQiPlifS, 1aq1qmgq%>ha8|e |0Fﬁﬂ%‘f1ﬁ% 0@%#@@@ grpgps in
place of a5basg gfthéri dkedéﬂﬁﬁl Qo b 8 tAdaf(rE@ te?% yt[PS SRS A 1998,203.

BAsi re due
Bl} "uﬁnedtﬁedh ylhc&em;lduj ds mehntdag of the bases adenine, cytosine, guanine,

(bet a-, hr of yr ang I) nucl tide, 4'-thio
thymine, g ﬂ‘?la ol oy b GERAPI Gt DRifcTEB oS ancss
B} "ﬁwﬁfﬁ&l%%@é‘iﬂé ok ndeﬁi ﬁﬁhhﬁf‘eou&e Bé‘s"élvﬁﬁéﬂ Qﬁﬁams a modification in

al pha- nucl eot | des; fi"ed base nucleotid
the chemmabsmwbm df amummchﬁbql nkelg@;dethase cuge nn@’buplmspbyﬂe Non-limiting

examples:ﬁpt'%f{g%(f ﬁefgp%gl(ipg%lfe@ pré ﬁﬁg?vg 5’9’.-%%833‘1%8 g-té)ﬁ[? 811(9 of othgrcl}/m(lhﬁcatlons

describedBhezeidi hydr oxypentyl nucI eotide, 3 -3 -inverted

nucl eoti de noi e‘Pﬁ{l -inverted abasic noi et£
Irgeanpectjompeitlh 2o ’élpeawleetld% pedescribed for thejresepbipvention, by

"amino" %q%‘é for nﬁt{e&y 2'?—’— Z’h Wi ﬁ%hl? {)e ﬁl%?i;ﬂ%ﬁ%‘i’ Git d1ﬁe|d Such modified

ospho ate; phospha am n
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25 phosphate; 3'-phosphate; 3'-phosphorot hi oate;
phosphorodi t hi oate; or bridging or non-bridging
woreiongsqabosphonat e noiety. Non-limting exanpl BGI/US20061¢42978
3'-cap include, but are not limted to, glyceryl,
groups aréé‘r&@égﬁﬁesgfcﬁ%sﬁﬁ le?]‘ﬁlc k‘éteﬁr? %’t Huey § L&k WNo. 5,672,695 and
Matulic-AliafnhxeieaalD{éS denemfN;cr 6;2@1@)87)3 nucl eotide; 4'-thio
Thg% | %élg&’l%cc%rrlg if:geg ucl eo%ll de [llpmog%kggeé W1l§l¥1n liposomes,
or otherwﬁe a8l RpRy t@Réfﬂgetpd%H?} BP8iRes. Giﬁé'@ﬂb‘l)é?@ %3l oPHEABIRALRY complexes can
2- am nododecyl hosphat e; hydroxypropyl phosphate;
be locally_ad@nasmgﬁd te frasughainjestion dofusive: pumprarstenb tvwitheor without their

e base nu
incoporaPATABMT AR, IS el B AR ANTRls %01 rBGR panbe
covalentlyeatichédto3INA ' cotP6 AndiustltBObrestait indedtich, hddfegibll}bmbbébtlde
nucl eoti de; 3, 5- dlhégroxypentyl nucl eot i

delivery-eghanping pahwreptife: ft Pt YhecatigghediREG san ke anyrpelepdar weight,
w&, 58 WD 2007/ 056153
preferabl}gﬁcertﬁﬁszlg%(?/ 0433§%m - phospﬁ%@hl oate; 1, 4-butanedi ol

Thehsesgetregien c&i b@mrmectecﬂa to dhgiantseaselfegionnama hinkeghaolgeule, such as a
5.:ph horam d a hor ot hi oat e and/ or
pmyn“deﬁtﬁ%"glﬁﬂﬁ? 8o A Bt ‘édnd%:]}“if& ng or non bridgi ng
"IYRHBY kpass PERRAS 8 ndBicPacidRIgE Rl Loiphistnl %Sseﬁéeoarndmra%usense
detail s see Beauca%e and Lyer, Tetrahedron 49:1925

element pqsm@ne& sadlent fanyareablpyo fastrer dohie sieandehyiRNG Bjren Hie nepeatis
transcnbed n ?ﬂg ﬂqqz%l'tgég %e g%rrré %J{E)%?fly %Mn‘hd% gﬂl?:(eg J(;:rl agl%{gr%ij Igoug\het%lence such

asa self-cwaamg rfbfozjbrﬁe beuvvemm e thuwcdl@aténtslof o irdeat. i TR dléth&gs of the
t her gar an%/or hosphate substitution and

inverted reneu e G5tk AR RIS CHRBRS doubieHrRad HNG; Typiealysieach glement
of the 1nv@r?éd' r\é%éa?( is abBft B QUBoBS lm%ﬁgeé iR 1&?@3 p?ef*efbbg{]iﬁ%)éﬁ 50-30 base

does hot contalin a comonly Trecogni nuc
nucleotiddsagrefershly hb@ay 28dnosleotidegndengts, e. £y 8 )22, 28y 2425, 24, 27, 28,
er ef ore 10 | acks a base at the

thym.ne a
29, or 30 riud?%’glesﬁ gﬁngt ‘By "nucl eotide" as used herein is as
“Nh@[‘eﬁga[&@'Q@fdré"totdégxﬁﬁﬂonh@lebﬂ@ésuﬂ %bﬁﬁ‘&dl'é(ﬁidep ?olymers thereof in
(st andag@g and nodi fied bases well known in the art
single- or ég@bleﬁa ddewn.gEhreteanlapcompasseschugleiq $nids contaieisp known
nucleotide a(na?og@%? n%%&ﬁe(aeoaﬁm r%&? tsyor hhlgdg%e gl??xre e hlﬁéturally
sugar an e gro

occuning,rnlrdl Iﬁﬂtﬂ&dﬁﬁﬂ}cmuhﬁlg,l ruidei ﬁave d1rﬁ)1llarmhdinﬁg %Iﬁblpaihet blfthe ret}jarence
i gar, ~phosphat r 15 base poiety (also referre
nucleie acqd, 4 W@F%ﬁﬁ’@?gf)ﬁ %{Qﬂﬁu@w P%laﬁ%‘lhé geferenpenyslerfides.

Exampleerf%{l&Pﬁﬂa inc RN WRALH 18hitk H&% hl&%b @s‘ﬂﬁ@f idates,
S RiGRY, pha

nucl eot1 dés and Ot her; see,
methyl phivkihaingtgs chirslbpethyl Iﬁcﬂs'phmatﬁs, %{O—aiethyl thmrcimtldes; @bpmnuclem
ids (PN lication No. WD 92/07065; Usman, et al.,
acids (P ernati onal PCT Publication No. WO 93/15187; Unhl man

"L&r JRRWUBIR- strSHHARNAY refdfs@o alif G&WerﬁﬁMeem%whg a size greater
reference herein). There are several exanples o

than aboupfRibase @dirn(hp) &rexawpl, gtdbas 00hmer merematicatarlyderger than

300 p. 19TRIEEKH D ERAER S b MU o LRIATE o
mRNA. Tigsgaxipdid digadl theBirgdh&RIA RS hst 1imntddQﬁb@§ dTh@ toubleretrgtided RNA

BRARR TR MECE NN LN T —

to the nucfboside. Such modifications may include a nitrogen or sulfur heteroatom or any other

modification known in the art.
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6-trimet hoxy benzene, 3-nethyl uracil, dihydrouridine,
napht hyl , am nophenyl, 5-al kylcytidines (e.g.,
wW®G200e0mibxyt i di ne), 5-al kyluridines (e.g., PCT/US2006/042978
ri bot hym di ne), 5-halouridine (e.g., 25
Thé ﬂ&iﬁlé%trﬁhdéﬂ)strﬁétm@'rﬁi}aﬂé’fdnﬁb&i b? @@lf—%mplementary RN A strand such
6-alkg pyrimdines (e.d. 6-nmethyluridine), propy
f

as occuggfgr a peiHRAr eBYey RNA«T by anne@tn@cqf e étstlyc@nnﬂlstmtary RNA
strands 1996; Unl man & Peynan, supra). By "nodified bases" in
this aspect is neant nucl eotide bases other than
'é(deerrlappmgg welbisne whey m& RN&A aagmuiits Giate aﬁuerﬂces ﬁ)@ia‘dhtdv@ﬂap bya
Lzl Iﬂlgﬁlr equi val ent s. “"target site" is
plurality 8E Ratidgs PR oRe sirangy f@é Exqupler yagre e plﬂl@il@é@féamlqoaﬁes (ut)
number§ hERNPEE2-53RBHIRIR @ty%yl Pt dIEPHSIEHCT Whi ch
contai ns sequences within its antisense region that
'é@@e orcmars dshdN sl myfetsgo dhRNAa i tdi Kerdftren each @ler on the basis of
"detectable | evel of cleavage" is neant cleavage of
arget RNA (and fonnation of cleaved product RNAs) to
BlarBtagRRE B N AT RIRrs tarfli &68 LANMIGR \AGReR0 dhfded any of the genes
above the background of produced by random
previouglyddepdidied by gsnetiasor by sefenRNAMATTeptgsant o tarest. Jaraabgenes or

mRNA %@%&?@é‘ﬁg\/ef% ?E%%%{S I%glg ggﬁﬁlat&ly e%?]e;(lgstgz?s v%lf %tSaBoﬁco@ structural

genes ot gﬁleb ané"ghngjel{tyﬁms Thotigargtioaay bt exgtaed irdhosdells in which a
i cal stem. is nmeant, material, in a purified
Phem%’le 1% fﬁﬁ% iTiegeafhnin i SrEAnSTHNGgPaEer distfiredly or indirectly impacts

a phenotypit Hetrileritic. MAE tdrben g‘eﬁg rrfa? R %H&(Egenaﬁ‘é X0 éﬂo\%ﬁt Such cells
insect, bacterial, Vviral &1 sour ce8 erein
includeahy CSH/QI thmbodyrpf ansa;hﬂttdwmbmymw enitrsl oepjaitriscudiog ghisie or any

solated 3l i 2 oo KU h B eyl S5 oy PR ol St

Ih@isapbeificdiitt dndrihe Bipehedi daimssitets ﬂ[%@dﬁ&msr@ "He@8n" and "the"
reconstituted RNAI systens that can be used in an in

include \P?‘tri‘]cfeﬁeéfftcie Aglessthie cobtert clearbodigiated abfleswisenker " as u sed
1hc %&eﬁqﬁ&seéﬁéﬁ Péergllrﬁaarg%{hél?'f& tﬁg ggrp% gﬂﬁ‘lugtya% O%Ia%d afe not intended
to limit hineosd:ege afithb ligventiok ey ddsmbmlnﬁelﬁ:é cl@ﬁhﬁs nalkiecigh epdéodfic terms and values

| ecul e, for exa bi ol ogi cally activ
have befk) P {YEd DB STIUACTE SR NABISSili08 Uoriond Bb HabliR@nd non o

limit thé §¥p6 of R iAMdBENSe strands of a siNA nol ecule of the
i nvention. The biodegradable |inker is designed such
Abgwblications ahd taferpnesa gitbkintbihdisd eurd oe herepgpindomadrated by
ose delivery to a particular tissue or
referen‘%qwheiuﬂ/%lret?‘ﬁgr égf% ?ﬁetgy of a nucleic acid-based 15
bi odegradabl e |inker nolEcat®rBgn be nodul ated by
s, for exanpl e conbj nat,i

h t
e fitsinchbtns sragrelydeseg e B rereBl ngyionatiieh is fher
exemplﬁﬁﬁ 'E;y(%ﬁé fcﬂl’om é){a%qal&u Cﬂ'h%% éﬂﬁgwles a?é‘ 9@50 ﬁe(fso'lgl)yrf&tﬁ%oses of

-am no,
lllustratmm @charleyllot mémxde@ tchlemtzhe sooge bf the m*cerntlbmsAlthmgh‘ specific terms and

ot d e b|o r adabl,e ucI acid lin
vatues 1S5 bEEH &R e, R erRAR S afbes bl i by s s
exempliyGhée Inﬁnaﬁllndngffd 1Be4tcpe (ff Bic 1@3?@1’63119 an ol i gonucl eoti de
of about 2, 3, 4, 205, 6, 7, 8, 9, 10, 11, 12, 13,

14, 15, 16, 17, 18, 19, or 20 nucl eotides in Iength
or can conprise a

sequencte

62



10

15

20

25

singl e nucl eotide with a phosphorus-based |inkage, for

exanpl e, a phosphoram date or phosphodi ester |inkage.
wab@7ls@adegr adabl e nucl ei c acid |inker nol ecul BCT/ER2006/042978

al so conprise nucleic acid backbone, nucleic acid

sugar, or nucleic acid Eﬁaﬁgquifications. By "abasic"

is meant sugar noieties |acking a_base or having other
cheni cal groups i Brot Ipandddethodg Usedie at the 1

position, see for exanple Adamic, et al., U S. Patent
S ﬂw“ggfﬁg¥ﬁ§ﬁ°&§§¥M€%%§é#$ggdified nucl eosi de" is neant
‘ ne, cytosine, guanine, thym ne,

Both pelgpéptideoimeRNAere hepited oaimgotandhrd solid phgse synt.hesis methods.
e oSl AR T3 B o G i o

covalent %Hgé}%ﬁéfiﬁ% Ofthiother! DEr 108 pOlypaptice! tHeaT-tkrtrimfs i8functionalized with
unnodi f1 ed nucl eoti de basé, 'sugar and/ qor phosphat e.

3-maleinNdppropivinid anid. Howevearipisescagnized dhatiogher fpctiapligaaws speh as
shagwn Formul ae | - VI d t i fii i
oromo oA TR ok A0S FBE SR Al Sl gR e e
strand or81¢h@ 6f ihdestismse asmiiibRicliotalizbd withesle Ot dinethenyiridyl heyyl-
_ "ami no" is nmeant 2'-NH2 or 2'-0O--NH2, which can be
disulfidetisthier.i ed or unnodified. Such nodified 60 WO

Iﬁ%qg[(lg%ﬁ%? gx,fzfs) I(&%—s/sggé(gglﬁég 4494 Bwatdf R{'}F)%icﬁ s 4886 2 R LS buffer A

rexa tein, et al., US. Patent No.
(20 mM TrBRCEPH GRAS0/MEirmlaimidedd Zive polyweptide TN2J Tovarubeqguentdy added

i S e B SA R A Ry BRL HA  m ot

2 M TERWNRERM SEpdE bbtpleB6h bihb 28@8bn,aRE belvert vids saneged ubider reduced
nucleic acid or nucleic acid conpl exes can

5 b
pressure| anddhé sesalting nolid weedistobvadtin bubr AdPe srYlonis-HGh 85 &, 50%

u or_sten | or.. W Lo i . )
formamlgﬂe p W\%{’eg. fv%s\/\fg%%tdhoél F&"%ﬁng% Sr}rle%ﬁfi,{éspo yg? E@I{]@?}lea% ?‘bdghefl with
5 columfl |v)z§ﬁmhes((jo? E%feﬁﬁmt benl/a.af gnidtionardsecherdplished bjaunning a linear

~ conpounds of the present invention, to t o
exedientig iR FeaOirae TG Ry S CP By bR TCl) frogp 15-60% for
15 colmgﬁ télplun;rfglea;c/ Q?}%@H’&f%dof PEE AN, Bfe PANAED E&gﬁ%a'%é waetighlted by

era rom about 2,000 to about 5 00 dal tons
slidalyzéi#)lysit GasEhites(@13de MWEIDmgeiast RS .c Theemperf of the ¢pajugate was

st 2 S e B TR Bt A2
m. Ané%@%ﬁo{f??%ﬁrﬁ? Sfthis éo%ﬁ\gg’a%e #§PRE-HPICE § hoReidisequence

a’ sense and an anti sense _eI ement .
Plsariti-omee ROGA strend cohjugatad ¢o thislpelynsptids yasanpealsd & its

.stranded si.RNA when e . repeat is ra ' .
comtSh o g LA DED SR IR Rl 35 MR otc o
15 mM PRS0 97911&1@%@@%&@08@ ¢hr tho mmutesIelléwel Baiicaigition at 37°C for

r t

I bozyme between e two el enents of the repeat. The

one hous| &he farsatipn pfithe dorblerstrarrledddRAtcopigatea SRy tHned by non
sufticient to.f . . . [ :

cenatordif (5% BRbabSIepROThE SRUBRrst RECHFRRpuRLSRe.
ARtEmPRL MG EOA meptidd emiidate of the preatrityrention is shown in
20- 30 base nucleotides, preferably about 20-25

Examplgfe| eotides in length, e.g., 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, or 30 nucleotides in |ength.

63



10

15

20

25

30

20 "Nucleic acid" refers to deoxyribonucl eoti des or

ri bonucl eoti des and pol yners thereof in single- or
walowbloss1ss r anded form The term enconpasses nuBCEUR2006/042978

aci ds containing known nucl eotide analogs or nodi fied

RS LSRR L RGBS BN g 1245
(SEQ m\@t@cm%as'mmdsatse IR @m%oa%ﬁr(m §%as8f) (8he) mekey: 6omavmg

nucl ei'c acid, and which are netabolized in a mann

the followingistaetures t he ref er ence nucl eotides. 25 Exanpl es of
such anal ogs include, wthout limtation,
phosphor ot hi oat es, phosphoram dates, nethyl
phosphonat e®, chpral - met hyl phosphonat es, 2-0-net hyl

ri bonucl e peptlde nuclelc aci ds ( PNAs Lar ge
doubl e- st ’ﬁa)k é“¥?9ﬁﬁﬁHHeR%A
avi sige greater than about 40 base pairs (bp)
for exanpl e;” larger than 100 bp or nore particularly
r th sequence of a | arge dsRNA
nﬁz8$Bﬁ?gékﬁﬁéh§A§§§ﬁgﬁfu CRNA or the entire nRRNA.
maxi mum si ze of the large dsRNA is not limted
herei n. The doubl e-stranded RNA nay include nodified

Oligo C g’%)ggergg{%i sf,pgx?eélrm%tﬁfotini??télw%n%{{g%gggbt osséfﬁ%d Bh 015 IOP gttlf?er A
(20 mM 'Tﬁfélﬁ@lc Hi 28509 YornBi 4 € Pap el (PROSMT Ok asSthbédduently added which
het eroatom or any other’ nodification known in the

resulted iy the f@mation 260 PraisEE3hacTissehtiibicd4yaiig addiienal 1 mL of 2 M

TEAA bR Cad RS R e D kP feoiied pdyy reduced

pressure Rad FHY fdsuin@sdAdow & ROl nbtsuﬁan@ &0 MOV Qistel, gH8, 508,
compl enentary RNA strands. "Overl appi ng” refers to

formamigple nheiBatrRE Wasdgtded atamn Ameeham RS UiR Q srleRa nn%waﬁt}ﬁd with
5 columﬁvolﬁn*%g uf %fféryA Q{P Hlﬁr{rjx?xoltge SISdtI?H r@g l%g%t @Iesged( nfgunmng a linear
gradient ofi Bhﬂ’esBa(QO hﬂW’I&S—HCE pHUCS, éﬁ)% ﬁ&manndda)l M NATL) from 15-60% for

nucl.eoti des_or nor € 0 re.d refers t
15 coluni FRURgeR Hitt T £GP RBOPHERS G et ey esplied by
shdalyze?%%?é’@@assett@@ (9SK DEVNEOYLedTRABY. e1RY Andithit @Pﬁleg:gﬁh‘%tgété was
I nterest. | ndeed an of the %enes
determingd epmt@shytonm@maily be@dk@}a t@e@wl@tsd oo Myabs@mten eoaificinetyat A=260

Lepresent ar get et
om. Putf§OE SR ol VB ot PRLE BT Y e RERAC TR e fie i ense
strand aﬂlﬁé(ﬁhﬁﬂiﬂl@h’tﬁﬁl aﬁﬁﬁdﬁﬁé stfaall wegehisealtd i§60 ?M&Eim’igacetate 1 mM
enzynes. The tar et ene may be_ expressed in_those

magnesig)| cstatepngdliSapMa Bﬁg ek i BYibsating %t@o*’ﬁ\fers% mgnfadlgwsd by
1ncubat161{] ataﬁ °@rf91af' hS Fhb @oﬁ‘haﬁ@ﬁ‘ ﬁ? {hetda%le%'trﬁﬁ&é chohg% atre%l bnfirmed
a phenotypic characteristiec.

by non dmytuhng €rfdogeuipacsylamidexel eactusphofsishawdsthininkSvithn etlnduiﬂn

any cell in the body of an adult or enbryonic ani nal
bromide pIant i ncluding ganete or any isolated cell such

njugdte %‘3 ph TSN 3-2Th & Rlllowind 6o r?ﬁgd@éd W&E)éylﬁﬁ‘éﬁzed using the

culture In this specification and the appended

methodsaindipnecedutes dssamiped alvoviean Esample canjugaterprepamationt lhe”
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i nclude plural reference unless the context clearly
di ctates ot herwi se. The exanpl es given herein are

waologloge1fdr t he purpose of illustration and arBCTUB2006/042978

intended 20 to limt the scope of the invention as

Aesgjuiite deiweeh pepiidealP 77 AIEhIINO: e and okigd ENAB2sanN163sen)

val ue have beep enpl oyed herein, such terns and
§)0$W?gﬂgﬁbﬁﬂﬁm§ﬁgﬁﬁ”5§ exenpl ary and non to

limt the scope of the invention. Al publications and

references cited in this disclosure are hereby

i ncorporated by . reference in their entirety for al

pur poses. 25 VPL The above di scl osure generally

describes the[p L N\seR ARl ERRIRRES S INKRIKG amide

exe i fie he fonromﬁng exanpl es. These exanpl es

are gdescri bed solely for purposes of illustration,

and prg not intended to limt the scope of the

I nvent peibccAlditeuabuseeeidaceqdrer ns and  val ues have

been efgpl oyed herein, such ternms and val ues wl |

i kewi se be understood as 30 exenplary and

non-limting to the scope of the invention. 62 WO

2007/ 056153 PCT/ US2006/ 042978 Exanple 1 Protocols and

Met hods Used Synthesis of si RNA/ Pol ypepti de
Boliges gahsirstesht MepenjyRsi b%gewtlmﬁﬁ E apg alieg €l740sen (SEQ

D)}Klgéig%g%é?%qgﬁgw&%l' cfhase synthesi s nethods. 5 The

e and nol écul es nmust be functionalized
with specific noieties to allow for coval ent
attachnment to each other. For the pol ypeptide, the
N-termnus is fupctionalized with
3- mal ei m dopr opijoni cQaci d. However, it is recognized
that other funft I RQAHRRAV PN FRER SR viv koaride
i odoacet yl ' |eS\Mﬁﬁ work as well. For the RNA
§ndcpf the sense strand or 5 end of the
epse strand is functionalized with a
1-O 'fﬂﬁ%@Qiméﬁkﬁ -&gﬁég di sul fide linker. The
RNA ol i'lgo was |s§%#©e 'n 0.5 nL of water to which
was added 2 nL of buffer A (20 mM Tris-HCl, pH 6.8,
50% f ormam de). The pol ypepti de PN277 was subsequently
added which resulted in the formation of a
preci pitate that was sol ubilized by the additional 1
nL of 2 M TEAA buffer. Upon conpletion of the
ne [ - L r -

RGO strat tﬁl%l ?@Pﬁtﬁa‘@@ﬁ'et&zgégﬁ!%@l\ggg‘i@ﬁ7 2 Hﬁg@lcgﬁ%lasen (SEQ

pressure an e ting s I SSOl ve

ID NO:l5i4) hevin@Athe20lloWinprstmetdest, pH 6.8, 50% formam de). The

materi al was | oaded onto an Amersham Resource Q col um
and washed with 5 colum volunmes of buffer A at 6
mL/ m n. Separation was acconplished by running a
l'inear gradientoof Buffer B (20 nM Tris-HCl, pH 6.8,
50%formarride,/§M ad ) from15-60%for 15 col um

vol unes at a f] oW rdat KCBHAYTKARKHDCKRRIRSBIHSY $UY @MLK -armide

conjrgake\mag
0

O— II:’OGGUCCUGGGAGUAGAUGAGGUACAGGCUU
O

sal t ed! by
o
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20 slidalyzer dialysis cassettes (3.5 K MACO) agai nst

PBS. The anmount of the conjugate was determ ned
wap@chsaphot oretrically based on the cal cul at ePICTOBZN6/042978

absorption coefficient at ~.=260 nm Analysis of the

Cell rilt of this conjugate by RP-HPLC is shown bel ow.
——&Sl—giiqg%e 5 an Ssense RNA strand conjugated to the
MIQsY REPEbD8124PG18 Rl & lell Front the ARG G ITHIYEY iR SE 97 hTNF-
RNA strand in 50 nM pot assi um acetate, 1 mM magnesi um

o transgepdeminee Tatld wepsren® vetaERE Sntolanipl seetians vt 4 ragomblad The

sections { 2le \gva t Nyl e eg Olitlh bX 1 ic:n chgl ! | £ ter a% C;°(E With &g?ng/ml
WGt ]?rgr ron o %‘8 YUt e &t ¥ aa€d® rRNA

collageng&eN] OD@tif/Mbperidtnl dnde @0 g/milastrepRndtcit fontisriptai¥ue. Tail sections
pol yacryl am de gel el ectrophoresi s and et hidiuin

were thep .c%raé s DMIMgediawith,suppipacns (asrflesenhed/ageye)p dbtlaghacells are

rt o 0D BRI D1 o0 B Bk BB DT R BBt ATcC

(#CRL-22Ranpbre atsongrogatie DMERamedik evithlsupflenjeugats descBetdebenc).
Peptide PN277 (H2B 13-48 S D 37, d.5' of, .
It B Stohaf e KBS LA e R Lk g eI ey s mgtiom
(IMDM)RRivh B MINS i BhineMdhgssehtidl ahiif@acids $hd010¥% tetiibovine serum. Mouse
KGSKKAVTKAOKKDGKKRKRSRKESYSVYVYKVLK4ani de S H 10 O

tail ﬁbr%bs@@@@hy@mmmmdiﬁe@s@nﬁwmmm with
a supple%ﬁto& 121%118# géc?&;%h %ggl(vgﬁ%nﬁeﬁeﬁ@glﬁ@ﬁg gg&é,(:%d@g@ ﬁgﬁ %gvi%e serum.

All cellsfvsreraiittide] at PEptdnd&s% ENQXapplerated widesgitibioticagitade containing
.which resulted in the formatj on_of a Breci pitate that
100 unitgggnd pewieiki,| 109 awg/ml steeptomygh anddhat me/ml Fereizong(Inyyogen,
Caﬂsbada@;fAf)gr. Upon conpl etion of the reaction, the sol vent
was ‘renoved under reduced pressure and the resulting
solid was dissolved in buffer A (20 mM Tris-HCL, pH
BOCYHOIA nandPys The material was | oaded onto an

r.sh l | col u and washed w,t h 5 u
E O R GBI MEF Rl S aPATF T ot West
BiologioﬁléQWB@E&@Q@%}{F&HMMM oF nhdddefes, HIdAdaai esOirerBdflfitetl wBth PBS

(20 MM Tri s- pH 6.8, 50% f or mam de, M NaCl) from
at a 1:1 rptjo Gomefligtely aBergeedivingy Beuiphesal Hlood merppueleptccdls (BBMC) were

fist isol ] Bl FicoHN Rt 350y DR S B R o, tonooytes
were furBBSpurTfial AomEBMGS uting Mibtenyigd b4 pesitiveceleetion kit (ILTENYI

e hot o ically based on the cal.cul ated nol
BIOTE(iﬁgf_@Ha ??eawae%eetlfvﬁmn@ﬁtyw e .afflxy YD} flgbe
monocy@YMpASRIcE WRSeERRT thiATest,RY gedBY- Gowl BRoBERY A& staining cells with

conj ugate antisense
anti-CD14 antibody (BD Biosciences, San Jose, CA). Purified human monocytes were

maintained overnight in complete media (described above) before induction and knockdown

assays.

Human Monocyte Activation

Activation of human monocytes was performed by adding 0.1-1.0 ng/ml of
Liposaccharides, LPS (Sigma, St Louis, MO) to the cell culture to stimulate tumor necrosis
factor-a. (TNF-a) production. Cells were harvested 3 hours after incubation with LPS and mRNA
levels were determined by Quantigene assay (Genospectra, Fremnont, CA) according to the
manufacturer's instructions. Post-induction changes in TNF-a levels were deteﬁnined by ELISA

(BD Biosciences, San Jose, CA), following the manufacturer's protocol.

66



10

15

20

25

30

strand and conplinentary anti sense strand were
anneal ed in 50 mM potassium acetate, 1 nmM nagnhesi um
waeerasasand 15 mM HEPES pH 7.4 by heating at POQUS06/@42978
mn followed by incubation at 37C for 1 h. The
Human fIg¥FratKnpckdéwh Aesaye fidrneR N (bibdesl) RProtty (KIEA84)was

' ] [ 159 | yl am d I
B el 0 P P Ao R MRS L5 48 A i
OptiME]',cMQﬂvﬁ?ogeﬁ%@ﬁﬂﬁb@d,qg’S‘A}JzEQ'O@Kﬂfeﬁﬁﬂ0_@151!’\9511. 2Per%1ht€ ﬁréd siRNA were

ol | owi ng conj ugates were synthesi zed usi
complexgst inSAFiMEY fir Sawnitiutes endithen fethlbvaosesuth (FBES awpd &lded to the

e PURHBELE RSSORULL byt e O AOBILISSLE R s inggmine 200

(mvitrogésﬁqau@od@cﬁhollamgodh}e ganGhRRRESHroNEES w0 irgnﬁe%'ﬁ@lé ﬁl_ere carried
out by R RRRA RN K RS GO vVl i femosi ey afecion

o G ST B D AL,
(Quanti @iesBsaynfr¢:BE@nodfecirs) Ainofi3 I A) avdra geitfbrendddbll owingghe
struct ure:

manufa el R AT ORI E S Ards ey ARy ARl eurepmedin gere used
directly OFHe QAT RNl Lt G AR el tr%@ge;hiéaﬂr?g&g PELH19§ S&AbI8s #ere

ner conj ugate between peptide PN2 I go

separat ydwie blgpdreolimtadbynabitd bleeding. @a&n@r@leﬁdb bf)hTN@-_a were
detemi%éwoﬁﬂgé fp a @ d%l%ltigh Qlc'corK 11“1,(';< FOA&Q @m%é%t&%ﬁ%uﬁ%%r% af&D

systems, Minneapolis, MN).

Flow Cytometry

- Flow cytometry analysis was performed using Beckman Coulter FC500 cell analyzer
(Fullerton, CA). The instrument was adjusted according to the fluorescence probes used (FAM
or Cy5 for siRNA and FITC or PE for CD14). Propidium iodide (Fluka, St Louis, MO) and
AnnexinV (BD Bioscience, San Jose, CA) were used as indicators of cell viability and

cytotoxicity.

Dicer Mediated siRNA Degradation Assay

siRNA and siRNA/polypeptide conjugates were incubated with Dicer endonuclease
(Stratagene Cat. # 240100) to determine whether they were susceptible to degradation. The
manufacturer's protocol was followed. Briefly, the digestion reaction was performed in a total
volume of 10 PL and allowed to incubate overnight at 37°C. F ollowing the overnight incubation,
a 2 uL sample of the diggstion mixture was mixed with 2X loading dye and analyzed by gel
electrophoresis on a 15% TBE with Urea and a 15% TBE non-denaturing polyacrylamide gel.

Monitoring Dicer Degradation of RNAs by LC-MS

LC-MS was run using an XTerra C18 column, 2.5 pm, 2.1x50 mm (Waters, Corp.) held
at 65°C. The mobile phase was 100 mM hexafluoroisopropanol, 7 mM triethylamine, and
elution with 100% Methanol. The gradient was 5-16% over 40 min. The eluent was split into a

PDA and a Waters Micromass ZQ ESI single-quad mass spectrometer run in negative ion mode.
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2007/ 056153 PCT/ US2006/ 042978 Cells and Cell Culture
wobwsesa1ias | fi brobl ast cells were derived fronP€hES2006/042978

tails of C57BL/6J mice or tgl97 hTNF- a transgeni c

mhe {15 YSRGSl T B SRR ee o

300°C, a§§1§’f€@ withte00 RAZ N1 eThel %ﬁtﬂ@&{nﬁdwﬂdlat@m(la@é aét{uléiﬂ@l ydah Rate was
nmg/ m_ 5 col | agenase, 100 units/nl penicillin and

5
1000- ZOQQ)@I/?U@YQW s§¢.r ept onycin to disrupt tissue. Tail
sections were then cultured in DVEM nedia with
suppl enents (as describgd abave). 9L/lacZ cells are
rat gliosarcoma fibrobl S, constitutively
mmrﬁﬁlsmmkdsas%smtﬁ AR Netd SoremeATEQTNEGRnd2ROGYn Wetigity

al so grown in . media with su as . .
The PETFHSFEP )lstrq@ %?WM%&&&@&@E@}G&%&?@WW that were
i.f o}
sresnedF| B0 Y B U e T SRl e

the hTNEUodgcHe%s fhat alis 1|ﬂqﬂﬂcﬁled sefietiatiMp Usocctugédcelor proghdssivh of
(MIF) were maintained in Dul becco's Mdified Essent. al
rheumatqyd ip (RAMyhow @Wf'eép@éiﬁéllé AEmmen ghd ethermapmalign subjects.

hereotHA G ORRSTRNY B AR BRI R o
Rentsvpiched@izped vt RINA2 6u1§i6k¢skB503(D fudiéotides & lemgth @hmbagp to
100 units/m penicillin, 100 ug/mM streptonycin and

100-foldgnors ekigetive ma@@acﬂxﬁfbe G?FI?’FWSEQ%]@@‘#S of & tatgt |zepiadran epiyesponding
t

L

longer SMM dulﬁileméso@a: g mhl&tr@féefueﬁaldmer eAJonuklense (RN Axtei 1HH $ﬁble 3 below

shows si oﬁé}%liebes r%ﬁg inlep n@l gj?qném?{ ?qagjél u_ ?f81de§ ?pgﬁ @p((iﬁ]LM? N164 were
screenedgl}op 9&](: g{?{bo%ﬂé&ki% stct?a{ﬂs Srifthl g%en\é‘esﬂ@nc%)g 54 e hTNFOh @ER This

ham Pi scat fadi ent from
initial scMmirg rbamssinvbbed tphesctingshe 1Ifd1mtitnzd rsﬂf:NAs listed irf Tahie 3 with

Liotecl S el R R Yo T St

manuf acturer's instructions. The purity of t he
nonocyte preparation was greater than 95% as judged by
flow cytonetry after staining cells with anti-CD14
anti body (BD Bi osci ences, San Jose, CA). Purified
human nonocytes were 25 mmintai ned overnight in

conpl ete nmedi a (descri bed above) before induction and
knockdown assays. Human Monocyte Activation
Activation of human nonocytes was performed by adding
0.1-1.0 ng/m of
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Monitoring Dicer Degradation of RNAs by LG MS LC M5
was run using an XTerra C18 colum, 2.5 m 2.1x50 mm
w@ Ywrmesas3 Corp.) held 30 at 65C. The npbil e phEBES2M86042978
100 mM hexaf | uoroi sopropanol, 7 mMtriethylam ne, and
Sequtenoes YC1DarON %6 Vst baae) listddhie Tibash @m’-w\@eﬁlsé(tl)gf/and 3"-5'
. over 40 mn. The eluent was split into a PDA and a
mﬂ“mnVﬁﬁgﬁgnhdcronass ZQ ESI singl e-quad mass spectroneter
B LGB BT el A L a8 dttuing 2000 (pirogen
Carlsbatih€a)casad). ModMaQ8 nvi,st #F\And DEINV] \cahdentraticin KT4Y1 &8 eunarizes the
TNF ggqg@eéssisted with 600 L/hr N2, The source was held
-0 SRoggewn pRRUVIREIGH Paghy IR Asexpresse & anpsscentapyo Qrpgoentesents a
I I ' : e U r
w0 e m R Fork s P Rl Q) CRC o R knockdonn
activity py eereralizedkmniflogs (LODUsganatespresdien Exelsphra the kh&dswalactivity for
i,nvention that wer screened for

. resent .
cach iR SR E Pt 8 PO PRI IR Caioh Thbdta n Table 4
shows H&8h& sBN AL G ENC 18D ah@NABY IdRPnotiHaGe Qﬁgﬁiﬁ'ﬂcaﬂﬁé}%a{ Sn i3t o mRNA
it is inplicated in nediating the occurrence or
levels when gpmpsied to thie QuegeiRMEAaiegative domirbl. sSIn(deArasththa siRNA Y12 reduced
0 - eXpress i n. human and. ot her manmal i an _subj ect s,
INE-o CLarvaste o B B6E PEBARE ORIV HIPdEe BIRJEA Y163 reduced
mRNA BXRI:88 SW%&H@QQS% h@%%ﬁvééo dJireatment for RA.  Recent
evi dence suggest that RNA dupl exes 25-30 nucl eoti des
The dain it Fatded shewuihat the died sitsirdtersRIS A IN166 tand & G 12 effectively

I i n e sion | evels a.tarqget gene _than
reduced GRS P R i ot e SIOTAIS! it ogen for frther
charactdepagdglown activity is attributed to the fact that

these |onger siRNA duplexes are a substrate for the

di cer endonucl ease (RNAse |11). Table 3 bel ow 15 shows

si RNA dupl exes ranging in length from21 to 27

nucl eoti des. YCl12 and N161-N164 were screened for

sequence-specific post-transcriptional gene silencing

of the hTNF-a gene. This initial screening process

i nvol ved transfecting the individual siRNAs |isted in

Table 3 with Lipofectamnm ne 2000 (Invitrogen,

Carl sbad, Ca) into LPS stinulated human nonocytes. 68

WD 2007/ 056153 PCT/ US2006/ 042978 Tabl e 3 si RNAs

Target ed Agai nst hTNF-a si RNA Nucl ei ¢ Acid Sequence

SEQ I D NO 53 YC12 5' - GCCUGUACCUCAUCUACUCUU- 3" SEQ I D

NO 54 3' - UUCGGACAUGGAGUAGAUGAG: 5'
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SEQ I D NO 55
SEQ I D NO 56

WO03/A501362 5- GCCUGCUGCACUUUGGAGUGAUCAGA G 3
58 3' - GACGGACGACGUGAAACCUCACUAGCC- 5
- CCCAUGUGCUCCUCA

N163 5'
3!
5'

Ve~ Q'LL‘

GUGGGEUACACGAGEA

CAGUAGAUGAGGGUCCAGGA -5'

N161 5'
3!

AT-
A-5'

- QUCCGAGAAGAGGAAGGACUAGCACCG: 5!

- GCCUCUUCUCCUUCCUGAUCAUGI GA G- 3!

SEQ I D
BEQUSDOMNB2978
SEQ I D NO 59

3' SEQ ID NO 60

SEQ DNO61 N164

IgbfectminSHERmsRRcNQ SBRNA' -
CN740 SEQ I D NO 63

CN7Z441

(el aVal
S>CTIH 2

S

\Jﬁ

8 NO 64

ase ﬁl(lg\l A @o’xcentratmn

cccUaJACCUCAUCUACUCCCAGEICC-3-

% TNF-0, mRNA Expressmn Level

PCT/ uS2006/ 0

GUAGA > GCECUU- 3
2978 Sequences YC12 4

69 WO Z0077 056153
nd N161-N164 are

i QU in Tal

e 3 as 981 sense ({

(I\I@ga{wm&@l) ( b
transf ect ed

ttony. Eaghpof YCIZ a
M th |ipofectanm ne 20

Car | sbad, Ca)

at a 0. 26vd 0.8 nM

op) and 3' -5
d N161- Nlaié%re

(I nvitrogen,
4 nMand 20 nM

cToncentration.

knockdown ac

Tabte é15 TAr T ZE5

e—5
pxpressed as a

TINF- a7(;/

ivity for each siRNA

peé,%ﬁ tage. Qneg repr@eMfs a random si RNA secﬁi‘éfnce
an ncti ongd—asthex tTve comrot—The U%@ ved
neg knockdown _activity is nornalized to 1009 /‘100%

gene expressi

on | evel £0mdvhd t he kng

pckdown act|&2i%y for

each st RNAW,
t he negative

IS—present atetat
control. The data in

—l V—U ‘pC'I L,CII Ul
Tabl e 4 00

shows 't hat

t he_si RNAs NIJ
Si &‘Hﬂi cant ¢

conpared to t

161, N162 08hdMN164 did

'he Oneg sﬁ% negati ve

> control.

not have a 99%
i

cont r ast, the= si RNA Ymnﬂ\/educed TNF-a nRNA | ea®ks to
L0l Af + hAo hooy oon. 1 1
BACAY VAV V| L9 i | v \JI’UU Cual IILI UT A
reduced nRNA | evels ?gg‘%l%o of the|Qnheg negati%g00
control . 0.8 nM 81%
N162
4 oM 91%
20 nM 112%
0.16 nM 76%
0.8 nM 66%
Ni63
4 nM 65%
20 nM 57%
0.16 nM 86%
0.8 nM 83%
N164
4 nM T1%
20 nM 76%
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The data in Table 4 shows that the dicer substrate
si RNAs N163 and YCl12 effectively reduced hTNF-a nRNA
wo ea0eloSe1sh human nonocytes. The si RNA N163 wasPCTOSmN6/042978
for further 15 characterization. 70 WD 2007/ 056153
PCT/ US2006/ 042978 Tabl e 4 TNF-a Knockdown Activity of
Li pof ect am ne Transf ect @(aﬁi&@_@(\ si RNA si RNA
Concentration % TNF-a pression Level 0.16nM
Qneg O. 8 nnM siRIN@¢/P¢lxpepside onmugates Bifectivel® 20 nM 0. 16
nM 70% 1M % YC1 4 M. .16 nM
100% 0. SREHICS % SRl e '-‘.‘ . 16nM
'1%%?: edd &ﬁMp@é&ém&'ﬂsﬁ%te@r tl{hMH%]e%é gﬁrﬁMcérléiﬁistrQe LOONA 36 %e

nM 66% “N163 4nM 65% 20 nM 57% 16nM 86%
present invention effectively reduced the expression of h'TNF-ot mRNA levels when conjugated

to the exemplary polynucleotide delivery-enhancing polypeptide of the invention. A summary of
the siRNA/polypeptide conjugate knockdown activity is shown below in Table 5.

The data presented in Table 4 of Example 2 showed that the siRNA N163 effectively
reduced hTNF-o mRNA levels when transfected with Lipofectamine 2000 (Invitrogen, Carlsbad,
Ca) and thus is an excellent candidate for the treatment and/or prevention of one or more
TNF-g-associated iﬁﬂammatory condition(s). However, cationic lipids can be cytotoxic and,
therefore, not appropriate for in vivo delivery applications in the treatment of disease. Thus, to
overcome this deficiency in cationic lipid mediated delivery, the exemplary N163 siRNA of the
present invention was conjugated to a polynucleotide delivery-enhancing polypeptide, which has
minimal to no cytotoxic effect when used as a delivery vehicle. Conjugation of the delivery
polypeptide to the dicer substrate form (27;mer) of the siRNA sequence allows the polypeptide
to be removed from the siRNA prior to RISC loading, thus reducing the possibility that the
polypeptide will inhibit RISC activity. In effect, these conjugates efficiently deliver a precursor
siRNA into the cytoplasm that once processed mediate effective knockdown of the desired target
gene. |

The exemplary polynucleotide delivery-enhancing polypeptide (PN277) of the present
invention was derived from the amino acid sequence of the human histone 2B (H2B) protein and

its primary structure is as follows:
PN277

NH2-KGSKKAVTKAQKKDGKKRKRSRKESYSVYVYKVLKQ-amide (SEQ ID NO:
37)
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0.8nM 83% N164 4nM 71% 20 nM 76% 71 WD 2007/ 056153

PCT/ US2006/ 042978 Exanpl e 3 si RNA/ Pol ypepti de
w@ogases Ef fectively Reduced hTNF-a nRNA | BOEUS2006/042978

Human Monocytes The present exanpl e denonstrates that

aﬁe{éﬁ%@%&%@?g%ﬁ?@&cy ré%l {g%l e expr%lta@ﬁ%éyﬁ* ?%ga%f

delivery—amiﬁﬂ&lﬂ@ptﬂypeptﬂe BPN2GAjoli @mtpeebent invédtmndg dnpd'semyg of the sense strand

ot 5 e S S ST AR 5 Sl

ExamplesQﬂ%é‘QRN?&/ OpiAMR, gﬁée\té!é dr¥ aé §ol§ﬁ\%\’m bel ow i n Tabl e
5. The data resente le 4 of Exanple 2 showed

Themﬂynep@dgmaw m@gaéefcfteéhcr 5/‘6“-!119 of ﬁmv@e%enhemrané ofitheAN 163

siRNA (df?ﬁﬁp@%ﬁ g@pﬁsﬁ)gﬁ% "‘f(ﬁl %Q‘L'I’g% L %}%‘% g‘gﬁr?}f;“ofztgg RH 63 siRNA is not

shown. excell ent candidate for the treatnent and/or
prevention of one or nore TNF-a-associ at ed
i nf | anmat or conab t| on(s) However, cationic |ipids

b t
o S S e RO o A AR A ALl
to

disease.® This, overcone this deficiency in
cationic lipid nmediated delivery, the exenplary N163

osipRNAUGEUS heccPEASE B cACAVeBEUGN Was conj ugated to a
pel ynucl eoti de delivery-enhanci ng pol ypeptide, which

has 15 mninmal to no cytotoxic effect when used as a
delivery vehicle. Conjugation of the delivery

pol ypeptide to the dicer substrate form (27- mer) of
the si RNA sNauence all ows the polypeptide to

Thespebynestifle BN ¥ heoningate torthes'-ind afiiscsansasirand, Oftﬂmgl@ siRNA
' l
scora G Sptp 054 PIAT A bt RELRRRIGESE s o

shown. efficiently deliver a precursor siRNAinto the
cytoplasmthat once processed nedi ate effective
knockdown of the desired target 20 gene. The
exenpl ary pel ynucl eoti de del i very-enhanci ng
pol ypept i (PN2jf7) of the present invention was
derived fpomt i KESKEAMT R K RFERESRIGTS Y S/ Y HviiiffRaamide

| & YB{H2B) protein and its primary structure is
as_follows: "25 PN277

ESYSVYVYKVLKQ ami de ( SEQ | D
dﬁ%" %g%b@zé%s%%% PCT/ US2006/ 042978

The polypeptide PN277 conjugated to the 5'-end of the sense strand of the Qneg siRNA
used herein as a negative control is not shown.

In the present example, each siRNA/polypeptide conjugate described above, including
the Qneg siRNA/polypeptide conjugate, was incubated with human monocytes at a 1 nM,
10 nM, 100 nM and 200 nM concentration. Table 5 summarizes the TNF-o. knockdown activity
for each siRNA/polypeptide cbnjugate expressed as a percentage. The observed Qneg
knockdown activity is normalized to 100% (100% gene expression levels) and the knockdown

activity for each siRNA was presented as a relative percentage of the negative control.
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Conj ugates were generated by covalently linking the
exenpl ary pol ynucl eoti de deli very-enhanci ng
w@oeloypsqss de PN277 of the present invention toPthes2006/042978
5'-end of the sense strand or the 5 -end of the
THE Hatd SNFEHIE BsBHHs Biat BeATTY3ABNN dupFexSddRNG00 tb A poéynucleotide
present invention. Exanples of the si RNA/pol ypepti
delivery-emtjangiag @slypeptideseifestivdysedusedNENFatk m]?é‘ﬂlmedprem Tévels regardless

o e s Sl 0 Gy e -t

the ant1385ﬂse stiafd SEMS NlﬁBrsﬂ'{NAQﬁOIEaﬁe NiR3e Shdalidall tﬂQE M&&%geptlde
O N v N KGSKKAVTKAQ(KDGKKRKRSR ESYS KVLKQ

ConJugai@d§QB2@7nf®9§2 GNoEIRNES IGO0 The Qneg/pdlspepude

conjugelgiegted P! G Ad el "%%gleg?](gj%@?%%@é Trjry: mRNA
levels td %%@Tth@@n@gﬁolg}%ggﬁg gmﬂ'ﬁé%te ﬁ%ﬁ%@e e IRl ANEGels ST RNA

is not shown
KGSKKAVTKAQ(KDG(KRKRSRKESE@WS/YKVLKQ amde HIFIS

i AT . 0- he_ pol
R S TR T

the Qﬂeg si RNA wused herein as a negative control is
pille The™ DT esils OXABlEe €20 o mRN

Si RNA/ py?bypleptl dg conjugate c?ile above i'ne éExgressmn

theCQmE@’fgl RNA/ pqdl y pepiugeie (Exmnpmigmoa has i ncubdiked

# hiinan 122 oVa¥aVall +r\¢— ai‘ '3 1 hl\/l 20 10N ’\l\/! 100 nhA al"\f‘l

Ui ToTTooTyc o

200 nM concentr atji on. Tabl koMl sunmari zks the TNF-a
kr@gé@m»pct i vitly  for eggigi RV potypepti de

conj ugate expressed as a percentage. The observegpdneg
kregetodosomtabt i vitly is nor bl aded to 10P% (100% gene
expr ession | evel c-\ andthe knockdown Acti Vi ty for
each si RNA was present ed %Q()%Mrel ative| percent age of

the negati1 ve contjr o 73 1 nM 120%
10 nM 959
dsCoP277nfR950 7
100 nM 73%
200 nM ‘ 38%
1 nM 80%
10 nM T78%
dsCoP277nfR952 °
100 nM 3 62%
200 nM 68%

The data presented in Table 5 show the surprising and unexpected discovery that the
exemplary dicer substrate siRNA of the present invention effectively reduced the expression of
hTNF-o. mRNA levels when conjugated to the exemplary polynucleotide delivery-enhancing
polypeptide of the invention. Further, the conjugate knockdown activity exceeded the
knockdown activity exhibited by the same siRNA delivered via lipofectamine.
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WD 2007/ 056153 PCT/ US2006/ 042978 The data in Table 5

shows that the N163 si RNA dupl ex conjugated to the
w@eloyiskabeot i de del i very-enhanci ng pol ypept i dePCT/US2006/042978

effectively reduced hTNF-a nRNA expression |evels

regardl ess whether the pg gpt i de was coval ently

l'inked to the 5' -end of T e sense strand or the 5 -end

The e)@iﬁﬂé ﬂ@ihbhﬂs‘ﬁﬁtds Qleat SMASJ @@i @gaﬂi&g‘t@td p(ﬁyrmmohdé rrRNA
) | evel s while the dsCoP277nf R950 reduced hTNF-a nmRNA
deliveryrenjianeing polzpepiige af@r@@@@é/ﬂpféh%@ﬁt ndenycdedse (ikiase 1. In the

mstant e%g%@ {eir’ g}%éﬁlgg%ype%&ﬁ% %gn ] ug %g-é?egl(gngg EE%%@@SO and

dsCoPZNIifRQBZ)yshowh RiNBx #0p ¢ 3eptredecubaiRiid Pol p]q:}sepd:e deab%ribméfdicer

endonu‘%."é\?%l h&fﬁﬁﬁw g’ﬁ/hﬂ%‘#?ﬁ%%t ﬁm??%b@ﬁ Eféeg%fﬂcen roI)

dehverylé}ﬁ)i%i%%lg’zg%lgﬁﬁﬂ&ﬂie gs}%s %g&grr]%‘lceg SQ%HM %@sré?lcéj(ﬁ%g’&?cz R BRIO;c&O0

endonudeaSo PEHT pirROSAVAO0 deir®iss wingiter i SBWA wos 7 tregeidordicer mediated

r esent in, Tabl e 5. show the s . .
degradafiyE SRTh BentIe BOVE i EARY G LGB iy Jiced SIRNA dupl
which isSése&itiapioprevdrNfolgbeptite msdaedinhitiendi siRI\BSI RESC i0sding. Inhibition

reduced the expression of hTNF-a nRNA | evel s_when

of the REYn comgnles avaul prgxent pepipiranseripfimahgestendyes of the targeted gene.

S I RO AR R IS BTG, e
both thelifonkdioaknaated ahd vhdeymeubﬁtbd Qadg iRNArpolypemidei cﬂhjfugate m1grated
as "sharg'elbér}/d% ro? evslararllelnll grtveer{lg t, WthL as expected, indicated that the Qneg
siRNA/polypeptide conjugate did not degrade in the presence or absence of the dicer
endonuclease. The exemplary N163 siRNA (no polypeptide) of the present invention in the
absence of the dicer endonuclease migrated as a "sharp" band on the polyacrylamid gel.
However, a slightly shorter N163 siRNA du’plex was observed when it was incubated with dicer
as evidenced by a sli ghtly smaller molecular weight band compared to the non-incubated N163
siRNA. Differential degradétion was observed between the exemblary N163 siRNA covalently
linked to the polynucleotide delivery-enhancing polypeptide by the 5'-end of the anti-sense
strand (dsCoP277nfR950) and the exemplary N163 siRNA covalently linked to the
polynucleotide delivery-enhancing polypeptide by the 5'-end of the sense strand
(dsCoP277nfR952). Both these siRNA/polypeptide conjugates in the absence of dicer migrated
as distinct bands of equivalent molecular weight indicating no degradation, as expected.
However, in the presence of the dicer endonuclease, dsCoP277nfR952 (sense strand linkage) two
different molecular weights bands were observed. The molecular weight of one band was
equivalent to the non-degraded dsCoP277nfR952 and the second band had a molecular weight
equivalent to the dicer degraded N163 siRNA (no polypeptide), which suggested that the
covalently linked N163 siRNA separated from the polypeptide. The intensity of the higher
molecular weight band (i.e., the non-degraded N163 siRNA/polypeptide) was approximately
2-fold more intense than the lower molecular weight band (i.e., degraded N163
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WD 2007/ 056153 PCT/ US2006/ 042978 Exanpl e 4 si RNA
Conjugated to a Pol ynucl eotide Delivery-Enhancing

weodoypeqss de i s Processed by Dicer Enodnucl easPCT/UR1086/042978
exanpl e denonstrates that si RNAs conjugated to a

s YA R SR ot bR pRRLURO {415 koo
was not degfddanl LESAMLE dsCre 7 HMROB0 SN RO biyARITikege) exhibited greater

_conjugates (Qneg, dsCoP277nf R950 and dsCoP277nf R952), )
susceptibgliiyim diasr me mﬂdéiegra%‘m@ avrvidsrcediby arqlafavepy Bnthapd gguivalent in
. a . it i , . .
size to thg %&ﬁ-&%gﬁg%% gé(\?\(/lﬁ{% gﬁ@?ﬂéﬁ% gl?l;(ﬁ'ﬁ (1: tg%st% ?Jgdel&lﬁﬁ W&Eﬁ L8 %qulvalent
in size todké dicer Jegeaded NI a3 RINAY(pe polypeptidey. The rddativety hightrtievel of

T O O e
(anti—sen%)eg{t%glﬁ 1fnﬁggéj'08§ﬁ)a1%§% alEsh2 798 AL dR8 s I lﬁ'illkﬁééQQﬁ)n%ﬁ@es

eptide was renoved fromthe covalently |inke
strongly wiitRit#e grepteeknockdhwa lactigtyeshservefl 4r ds@oP2 EXdRPS0 (anti-sense strand

linkage; %%%%EI -talia)%?e %}F q%sﬁ%%%r%él%e { 8?%@%?%5\5@?{%11%&?9&9&63 a
reduced PSibility dTHETyhBptideAddigted thiifdremsel STgheRIS(Meorhpley @h@thus greater

. gene. A conparison by polyacryl am de ge
silencinge}fdbe tasgaiest 8&ies is shown in Figure 1. In Figure 1, 15

LRI MIORt clanibel o R lgen § bRt ey
delivery-@hhdnetngggoippaptitie oftha presentghtentivhiciuscasibiexipelites dhediated

indicated that the (n [ ol ypept.i de nj ugat.e
degradatigpqfind GEPTaUEN RN IFH) CRAOE Sudhe elttre VR BBl ob et ane pre-cursor

siRNAs #& 8Li1s ﬁ?g&;ﬁHQS%@%getg&@e&)%ﬂgﬂéiﬁgy_ N163 si RNA (no
pol ypeptide) of the preSent invention in the absence

Dijgestiog of SEYA dHE3 by clicea sedanugleaseagsults in 21 eherNApaigure 2

shows gy R AR ol USK DR PRkl A bosgrvesca
SIRNA NI53URPIEd IMFi gurel DeSYis siaswiethe FanERd (ofbr ansot@léd M163 duplex. In
smal | er nol ecul ar _wei ght band conpared to the
R

Figures HBrE) iscban éer RESELG R O3 piuplea s Wyfiserandgnucicase for
(B) 1 b (85 2@hge @eﬁjﬁ%ﬁwﬁo@ ﬁIéh%g%?&;}!i af, sh%'évﬁgré WA in Figure 3.

al’ent nucl eot i
Thelidargity o ERNARGiftler) 7 pohry dégsticeofsiRNAND63 bydicef ertdoguclease as

.anti-sense strand (d P277nf RO50) and t exenpl.ar
shown g3 (R SURREIRLY SIS AE BB RS SBRVIpt e b Burk 4 shows

peaks at sk ¥664/6 %M%Gﬁ&iﬁ&)%@@%é&%n&ysﬁaﬁg droer €188kaRE ptdtRict of N163,
sense strand “(dsCoP277nf RO52). Both these

and mass b7 pgﬁrwep%ihg to tho Ajl ugertanéis¢nse strandadicevieavage piodeqt of N163.
' t istinct b f i) I I
TR acRRul T RGBT ot sT LRl B Boonucte

was confilaN&VEYy ESI-MS heilwiseneen of Fidiee §li BEFigerd0R yadeage; ESI-MS of
dsCoP277nf R952 ()?ense_st rand | i nkage) two different

dicer endsiusleaseprogrssigatier Hearigaiad - eRYPshavingpolmeptide PRSHY gpnjugated to

. o . . .
SIRNA N e BB S 0G B Rl Hehcid B pridg PGS of tis
invention®lag dgtia¢d fveinghé amiguiciddegnénce of thednahandristdeg2B {EAB) protein and
. . N163 si RNA (noq, pol ypeptide), which suggested that the
its primary GEPeiHEe 1y as f‘ﬁl@@’éz N163 si RNA separated fromthe

pol ypeptide. The intensity of the higher nolecul ar
wei ght band (i.e., the non-degraded N163
BY& pol ypepti de) was approxi mately

Mal-KGSKKAVTKAQKKEGKKRKRSRKESYSVYVYKVLKQ-amide
(SEQ ID NO: 52)

76



10

15

20

25

2-fold nore intense than the | ower nol ecul ar wei ght
band (i.e., degraded N163 75 WO 2007/ 056153
wEIN7SA8D6/ 042978 si RNA/ pol ypepti de), whi ch Pemiusznec2978
that a majority of dsCoP277nf R952 (sense strand
| i nkage) was not degraded. In contrast,
dsCoP277nf RO50 (anti-sense strand |inkage) exhibited
i LA dd keSy'-cHB dF BetRtideadcatahd 60N163
Bl e S R i
siRNA. si ze to the non-degraded dsCoP277nf R950 and a nore
I nt ense | ecul ar, wei.ght band equi val.e ] P
te Figogh S B GPaEbRePa R A oo S (5 lep iy E A dnomuclease
present Wéd iN&]. YFiBL@NRA) Lty pedks atShiss @A kbrraspbadidg aethe conjugate
medi at ed degradation for the si RNA/ pol ypepti de .
of 27-nt astSeRRATREOEDN163 avithi pobmenddesPNRNG apd ﬁ{@@%ﬁ) 7838 ppriggponding to
the 25 to dsCoP 7%%1 52 (sense strand |inkage) correl ates
© 25N JPEHYTAP R he greater knockdown activity observed
Th Q‘[gésé SR Heab RO flardonjusetesipidxrwitid dickt erdagesleasepegsent for
to anple_2). As greater_ siRNA ggl ég?pti de di CeI' o the 27-nt
8 hours wassepmPi Fiavje SRASEaN vRoals F0npss s | poerhrding fogh
antisens® &%d%@h%%hj%té@% jZesir ol 1251% Gi6E PRR5 S at s RE 6 Comesdxding to
an us eater silencing of the targeted gene.
the 25-nTeasestetaida fiNidi3¢ aitreass 16966.8 heoressponding tp the Riymer antisense strand

e TSR et B BRRSMLSHEREARp, 45RO e i
the 21-nft §6{se NRIAREREr clmgéﬁx@aha@fmi-ﬁm 88EN6% an i deal

candi date for the effective delivery of therapeutic

pre-cursor 15 siRNAs into cells for purposes of
targeted gene silencing EA3mledi on of si RNA N163 by
Dl 8L GRA0 %Mﬁaﬁm&ﬁ Wl ohid 3t o TRk ERMSn Hiibi@soR Response

—STTOWS™ 1 Cdanarysrs of di cer endonucl ease

Theogressi aganlo deinosstfaoes theo theoaxejpiray stRN A/pRiReptidaconjugates of
lex. In Fi 2(A) s sh RP- HPLG f
TR ETT R A A —
mterfer(gﬁgﬁﬁlgpgh&sfi&’ﬁ pbbRZal dliRLgPect SRR ERAn MMl WikICERNAs. Thus, a

ase for 20 (B) 1 hr, (O 2.5_r,é?[? 5 hr X
study waskr{dEned ibpitroThasssstiabether RN ARMYPaptidn 8sCHZ /RS0 (anti-sense

Figure 3. i-dentd.t . r +7-.hou - i
s 1540 S O e AT L L e, e
Qneg siRNOYPSlyBéftldewasjugari CoP®LD) byrveShs Megitiab yeitml agikhintarferon-1
in Figure 4. Figure 4 shows  peaks at SS @g[O?OgM 100 oM and
(IFN-1)ovgasrus s snal pag tivocanel. sHadkepnivigateavastesieiatd 2y ; an
| GaY r interferon
200 ELTRISHR, Ll B3 R TREO o ot
responsBileRssagss qpectad,ithoQnég §BNAZpolybeptiddennjuggtedid migduce MIP 1o

oo S5t L, 5P 910 A SRl of MRl xpesion
The oorgpgéfe@s 40P MR 950 ahd\ddC oy BnfR OB e MIR €0, ESblsMBmphrable to

er endonucl ease processing for a conjugated sjRNA '
that of thaQneg sfRINmpynedtdPNaBveembihandigating thaf thegs cmisgates do not

. ... Ihe exenpl ar ol ynucl eot.i ' - i ~ .
i nf gL SRS B A RIS 18 Y BR R0 e activiy

of TNFLA GrefiFit TaBleisdERSGpRNGE of the human histone 2B (H2B)
protein and 30 its primary structure is as follows:
PN857
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Mal - KGSKKAVTKAQKKEGKKRKRSRKESYSVYVYKVLKQ am de ( SEQ

ID NGO 52) 76 WD 2007/ 056153 PCT/ US2006/ 042978 The
weolpsqss de PN857 was conjugated to the 5-endPCf/US1066/042978

anti-sense strand of N163 siRNA In Figure 5(A), the

control incubation of the conjugate duplex w thout

di cer endonucl ease 5 presen s obtained. Figure
5(A) shows peaks at msﬁi@?—%&l\g corresponding to the
conjugate of PdytelPrtihsTOMNA i 04 Vel PlatdN163 wit h
pol ypepti de PN857, and at nmass 7835.3 correspondl ng to

'lihhﬂeE%nch d@e}%@s asmle&lnd f@“fmfmii@mg #RNAginiea srgpt cell.

tion of :
e"ﬁ% 8% ce}rgggoéw nplrn Sen %g ln(?é\/va ok ﬁg? é§ glgab%ptamme 100M
Hepes, 1@0 Bhit§/h0 pen/seék sOas di;ﬂﬁorb%ﬁﬁeduom tog-pispse odliturgs d)ﬁ)Vd:rb&ells are
7-nt 10 antisense strand conjugate of NL63 with

seeded i b3t yisdplateat chlla{w%@fqrmn cclis Ak IR FEPogriate stock

| solu’uonto? g2 ?L é@é}ﬁﬁeﬁi 1&@&3@2 fordiil SRR RS- Bix L2K gently in
orrespon |ngtot e21 mer- ahti sense strand dicer
OpthEM@ asihgdtupe ontdoim hvitdoger) angl ag@t@@ihzed sIBNAof Inqulrde thenpixture

for 15-3 e hFoe IEPBEORGE L AP DO U B TeoHEY S5P R AT ] e

1ncubat1§ RS sa &ﬁa&ﬁ@ %sr:;%étﬁéﬁtdh@tlgoﬁiﬂ RViERehserBt d:dfiﬁalmnﬁ 10% FBS is
e

nj ugate do not cit an Interferon Response T '
added tomae]s eveil. e‘,iatrbﬁ(buhmms trersfeion lcampldrds estéadipgash well in triplicate.

Roc i S BB B Rl LR B B8 BB R

removedMddl AU EBRpRRNGEYH @ssaddedl peewEler Por @ﬁﬁﬁm uaﬁam {rubate cells
pot enti al SI de-effect of transfecting cells

overnighyjapllasaminiedke fleresepneriyndgamigresdony nl ngFidey, %t'@n cells with

oo BRSBTS PR P BB LI R Ry s v

gently aﬁé ﬁféﬁﬁaté Eératnlnufdsag 87°Ce I (dlistcal Be exdrginke ametiashpusing the
neg si RNA/ po[’l@{)e i de conj ugat e (CoP840) served
ﬂuoresca@t raicrRSgeRs WHNEEH Ugmi Ifegs. | Braamipg P@Hﬁ using IPlrﬂRF q9ntigsisfor

¢ control. Each conjugate was tested
OXIClty;é?%%nS%%ﬁtﬁT%gnﬁih%%o nl\4 and 200 nM concentrati on.
The nol ecul ar marker M Pla was used to assay for

interferon responsiveneEsampls7expected, the Qneg

si RNA/ pol ypeptl] e co 'jug?_te di d &gé indéjce‘ MP 1 a 25
expression and 4 1 i nduced a

Phid BixhinG RYisAgRY Q‘heﬁ&fa%'{x indtidn QXK 88& Y be JHRE to calculate the titer
conj ugat es dsCoP277nf RO50 and dsCoP277nf R952 i nduced

of v1rusm méucteé\fmns virosrpdecied ecllso  that of the Qneg

tid
@g%g %ﬁgglfsleagg gggg %{e u\égq 0 @taﬁﬁﬁft {'\.Egé ﬁlaééllr&lt{l@asﬁlpematants
Some virgSEAMSdsY € pe fflRhz L iRGehdveati facsorvdnetlept bﬁyelﬁsg hhdpiate able to

pot ent knockdown acti vit f_TNF-
aggluﬁrgj@aﬁqﬁq:l@t Yumary ov@ng@bqqd(%@pg@ %éggg%;%ré 4% Bllceetyl%euraminic

acid on the RBC surface. Because each virus has many cell surface proteins, one virus can stick

to more than one RBC. The result of this is that the virus-bound RBCs become crosslinked by

. the viruses, leading to the formation of a type of RBC "lattice.” Once the lattice is formed, the

agglutinated RBCs can be counted and the virus titer calculated. A reduction in virus titer in the
siRNA-transfected cells relative to the virus titer in cells that have not been transfected with
siRNA indicates that the siRNA molecules have interfered with the expression of the targeted

viral gene or genes.
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Exanple 6 Vero Cell Transfection in 24 Well Plate This

Exanpl e di scl oses a nethod for introducing siRNA into
w@2doas@as3 cel | . Vero cells are grown in DVEM nedi/uf2006/042978

containing 10% FBS, 2 nL L-glutam ne, 10 nM 5 Hepes,

R ate0.5%/ch ck e ridHl 6 &Peel IDME PREY ey 20 &l oo plarg! Medhsfer 100 pl

| og- phase cultures of Vero cells are seeded in 24

of cultugigfupegiagnbirgt e3ch swaple & pashisel] of thefistt sow LA ¥cTribnlate,
ot i, A FICAFGRRIS. 05K 1 LI BL gt s v

Use muttoskmnelbipettets agé 50 lpy PBS peDptel MM ertestaxdlthe wlafes,uuxeept the first row

medi um_ (1 nvi t rog a dd to. diluted,sj .. I npcubat e
that o FSpPEnEcy UNs I AL Binsie fo B i e permatant
from thé GEMréh 8nd FRNSiBAES S0 LPBBiS e sBloddi6we Mp&ie dpiddwn 3 times.
i ncubation, culture supernatant is aspirated and 150 |

Use mubbivehanmelpipetiedonspirate g1l ddstrBsimnpe fraduthe seeondaoi andinpix with the

50t PESH 3RS e, FRER b PRP 0GR o IS ORI A RS i tho 1ot

row. Dgead 30 1diliied saiplee rAddB0IREG. 5B chidkien Zed 61666 célls iditleach well.
the supernatant |1s renmpved an conplete nedia is

d1lm edi 8
Incubatg theafatseen igsiter 1 ey Read dhedlh renilis @pd grlculateche xiras titer.
cells overnight and exam ne the fl orescence under
m croscopy. On the next gday,.gigain cells with 15
Hoescht DNA stain by add%T?‘b“l of Hoescht stock per
24-wEl Vera&elt iTrans feeti ew/Tri foctionJjitar Kngekldewnd@ergehingahstay

incubate. for 15 mnutes at 37C. Cell b i .
RIS GS<lditn B fiveS B o HSiussio PieRame g e Bhped or nicked
duplex §RNARB6fth PMestt!ib@dn$ion BXA¢HpHle @8lvhfeguRiting eRP@SEon of one or more

) contrast for toxicity of transfection conmpounds.
viral tangelgggee 7 20 Hemmggl uti nation Assay (HA Assay) This

. , : . i .
E Al B AR, QAT ARC S KR BD8Y of Mtk B iR
homologousue-vimf RBIAe dA fied thamisfeleom gl tidsfirtddasellaamayfec{edAyittad irus that

containS3RLOVRp M BePEnY h BeTaceg Bomclaes ke FRRYEURBURIA molécules

accordiggld @fGnMntigRvel ope proteins, that are able to 25
agglutinate (stick to) human or animal red blood cells

VRBG)ellantt tinstected wikegaypad et yickelidupiensiBN Aasicdrding tdithe method
e e T TR LT IV T I

are madEn® foLfitfdtioRlstebN IThe virub BathplbdSre \dilited-sb QY isladRRG NREREE
crosslinked b the viruses, leading to the formation

multipligity 9t infemion( > Thevirpewmpleyrre dilpied imPBSESA/BS, and an

approplfia% gﬁg%mtt& Q/lruéa?cg{d#%t{ ig%ﬁ&%i tr%géggl% %R0, Qﬁ:te? %ﬂ{)ﬁwg} thlaﬁr at 37°C,

VI Ius Iter ca tron1n virus
an amotitefIffesidiNiedis ADSIEM hedlive cbstainélgd. B%EBS A, 2 hd. Miglutsmine, 10 nM

Hopes, S0 Vs LB S PReRIY S RAIAREI @ STAIGE S pubate for 4 hrs at

o j Ik i t Is it s Lo Vi _di
o7C. ATy e GRS BT e

viral RNA interference is measured by running the HA assay according to Example 7.
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Prepare 0.5% chicken red blood cells in PBS, every 20
m for 4 plates. Transfer 100 | of cul ture supernatant

wo comosash sanple to each well of the first roRCDUS1006€042978
96-wel | plate, v-bottom Change tips between sanples.
Performin the tissue culture hood if sterile is

required. Use nulti-channel pette to add 50 gl PBS
per well to the rest ofgﬁﬁgpgﬂ%tes except the first

row 5 that recgiy&sa\WpesificINpe! Matoahiéleasslse
mul ti-channel pirpette to aspirate 50 gl culture

Supernataﬁﬂmﬂﬁ&mRNﬁ@SﬂﬁmﬁAﬁmﬁnmmjﬁﬂhﬁﬁjﬂﬂthe 50 gl

S in 2 d I‘ﬁg%re T]Lﬁ gge%&l?ggq?%ﬁ%gg{gpa{ﬁ %8}%}1}33%:% u e&ierem that

were scr@e@ﬁ@ fsr Jrfedtive Radu@ioa @i thituenvzandalrtiter Mlnhﬂmtbcﬂ] ®er®eellyl TRBS
inthe third . row._ Pipette up and I mes aﬁ .
significancepfcp edygiton in visaldHetg th%@ﬂus%%a-sneexvﬁg S%lﬁéé%a@%teg cells relative
to the vn‘m htl.é} ﬁ{jceﬁlg %ﬁectép@ﬁﬁ %o ltajg t‘i’rﬁ &*Jﬂtl%i( SRNLH tﬁétq{?ﬁildfcﬁjcels $hat the
Into eac I ncu | ates on ice for
influenzdspecifidReRN At theletides lesglinterfared veid d:laleaplesmcbteomhﬁ ltm’geted viral
titer. Exanple 8 24-well Vero Cell
gene of NS f ection/ I nfection Titer Knock-down Screening
TABRW/belbiv ShENSIRNG Q1640 $P6ci A fRI8AVenkA AvhiclRireBtedsed’ — 3'
to determ ne whet her "gapped or nicked duplex si RNA of
sense (tophendp'est antisenseheiion)-ar e capabl e downr egul ati ng
expression of one or nore 15 viral target genes. In
this Exanple, mammalian cells are transfected wth
gapped or nicked dupl ex si RNA honol ogous to vira
RNA. After transfection, the transfected cells are
infected with a virus that contains one or nore genes
wi th sequences honol ogous to the transfected si RNA
nol ecul es according to this invention. 20 Vero cells
are transfected with gapped or ni cked dupl ex si RNA
according to the nmethod of Exanple 6. Towards the end
of incubation of the si RNA and-the Vero cells, virus
dilutions are nmade up for infection step. The virus
sanples are diluted so as to achieve a desired
multiplicity of infection (MJ). The virus sanples are
diluted in PBS/BSA/ PS, and an appropriate anount of
virus solution is added to each well. After incubating
for 1 hour at 37C, 25 an ampunt of infection nedia
(DMEM medi um cont ai ning 0.3% BSA, 2 nL L-glutam ne, 10
nM Hepes, and 100 units/m penlstrep, plus trypsin) is
added to each well. Incubate for 48 hrs. at 37C. At
the end of incubation, the supernatant is harvested
and stored in 4C. siRNA-directed viral RNA
interference is neasured by running the HA assay
according to Exanple 7. 79 WO 2007/ 056153
PCT/ US2006/ 042978 Exanple 9 Influenza-Specific Dicer
Endonucl ease Substrate si RNAs Screened for Knockdown
Activity This exanple illustrates the exenplary
i nfl uenza-specific si RNAs presented herein that
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5 were screened for effective reduction of influenza

viral titer in infected Vero cells. The significance
wobood/osadzction in viral titer in the PCT/US2006/042978

i nfluenza-specific siRNA-transfected cells relative

to the viral titer in celllabletg ansfected with

non-targeti ng{aﬁontrol SI RNA is that it indicates that

the i nfl uenZBilagReiSpeelic Digea Suppterte iENAay e

interfered wwth the expression of the targeted vi ral

gene 0T WhRks. JU T1able 6 bel oW SNows St RNA TUPTEXes
27 mer Suﬁt\gfpahn Iuenza whi ch ar siRNAtSequenses' - 3

at it oamoan o4 + o OQ \Am

SCITS P S ATTU AT T OoCITTOC Uttt UI'I_,

2007/ 056153 PCT/ %@%N&@ém Table 6
Inflmljenza Speci fjisens®i cer Substrate si RNAs 27 nmer DX #
r si RNA SequéenseA CAGEHACHXA AN ADUNOGGGAA dU-3"
DX2%ensg¢ 5' GAW@WUWML} 3' DX2852 (3817
(DXZSZSGDWSDD NO.°66 antisense
- AJCCGAAUUCUUI ?PI@%@EE‘GCU&JCLMWT 3 SEQID NO 67
sens DX2855 WG A ALKS

(DX2420) SEQ TD|Ngo 69 Sense

5 - QUCAA ARG TdT- 3 SEQ 1D NO. 69
6129 sense DX2858F Dx2819)

Dxads GAUCLGSCACEAU GUUCSEQCIA DG ATAIG-3

anti qe 8305 dﬁWW@@U@TdT- 3" SEQID
NG 41 séense

antisense
5'-CUUCAAUGGUGGAACAGAUCUUCAUATAT-3'

SEQ ID NO: 69

G6129 | 5%

DX2858 (DX2819) 5'-GAUCUGUUCCACCAUUGAAGAACJUdC-3'
SEQ ID NO: 70

antisense
5'-GAGUUCUUCAAUGGUGGAAC\AGAUCdeT—3'

SEQ ID NO: 71
sense

G8236 S-UUGAGGAGUGCCUGAUUAAUGAUJCIC-3'
(DX2822) | SEQIDNO: 72
antisense
5'-GGAUCAUUAAUCAGGCACUCCUCAAJTAT-3'

DX2861

SEQ ID NO: 73

sense

DX2956 G1498 5'-GGAUCUUAUUUCUUCGGAGACAAATAG-3'
(DX2744) | SEQID NO: 74

antisense

5'-CAUUGUCUCCGAAGAAAUAAGAUCCATAT-3'

Vero cells were seeded at 1.5 x 10* cells per well in a 96 well plate the day before transfection in
100 pl 10% FBS/DMEM media per well. 100, 20, or 5 oM of each influenza specific siRNA or
non-targeting control siRNA, Qneg, was complexed with 0.3 pl (1 mg/mL stock) of
lipofectamine 2000 (Tnvitrogen) and incubated for 20 minutes at room temperature in 25 pl

OptiMEM (total volume)(Gibco). Supernatant from each well of seeded Vero cells was
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DX2861 8286 5' - UUGAGGAGUGCCUGAUUAAUGAUdCIC- 3'
(DX2822) SEQ ID NO 72 antisense
WG 260GEIEAUUAAUCAGGCACUCCUCAAITAT- 3" SEQ | D NEELT/US2006/042978
sense DX2956 Gl1498 5' - GGAUCUUAUUUCUUCGGAGACAADTAG 3!
removeDRI7Z64) 1. S DMHBENMDcoifpleterinedia vas added. The 25 pl of the

UGUCUCC(EAA GAAAUAAGAUCCTAT-3"  Vero cells were
SIRNA@QB%BH’AW qoreplex %@P%Mﬁl\é viga thepeadded to each arelle Tiriphpate avells were
tested fbf‘@acﬁ' @Mncﬁﬁfn? r Rntaﬁ@fﬁ%flﬁ%hﬂ& \’véll 5371‘&'1?8 %1% cfr? oY was

medi a per wel 100, eac uenza
preparedp dbideihouss p@lﬂﬂ\trmsfeqtlon, thamg:dial wiap removed| EaihRINA wihwegshed 1X

Y I e

MOI = mmamdad td @RMvieNBeAdioR. The pfutd wadRIck&EMr (1HLAL room
vol umsé cog Supernat ant from each well|l of seeded

tempef%freo 19 @ntaong 0$7 BS6d BBmdEHEIESIRS fauzdmBtrypsin was

added tB %5@1 Fé'}ﬂgr Z—hsﬂll? %KW HB‘L; gqtm cr(]egg gtg%%gta%go%OW1ng

1nfect1o@oﬂ1hwﬁl\dtm8s iriceb‘ataﬂdﬁ? °C95%£ﬂm viet 48 hdurk.pPb0 aRéPeiitans from each

ach condition. An additional control
Wellwa:%\g?sl?ed\/bpﬁpﬁ?ﬁ? %ﬁ@f f%on condition was prepared.
EREEEr TIRYS S, PRSIS 5! BRIRSE i Rie1t bgd@?@ f%d §9§ GIRME S specific

Each well was washed 1X 5 with 1
dicer subsitate SIRINAS @%Ammtmmmmsslm |a$ 5@V, PR&M, and 100 nM

concen b ER o8 o TS, ST gL g

to transfeetpedat Vél% cellO OF dlloviaVEMafsioétanN iaGells % B4 vm}ﬂ PRS
HEPES/ PS + ug/m trypsin was added to each well

influenggayiyspt YOk (ﬁéﬂ'%l,li’léf‘éty mﬁa@thné of 0.1s  Tecquantify thevirgs modmed
s 5SS Ly L4 U ) i s
as descslnﬁgien ixtupte 7.r Bable dctmmbfizewethé kn&skdbﬁfﬁtcﬁ‘@lﬂdbnﬂalg)éﬂefb&p@ssmn

Each X2852, DX28 5, .DX2858, DX2861
BT T N
influenl SANQA 1BRENENG WA AnfORith BREGRI 'SﬁQ\I&% fQlnep! RNA, at 5

nM 20 nM and 100 nM concentrations, were conpl exed
wi th Li pofectam ne 2000 (I nvitrogen, Carlsbad CA) ,

and used to transfect seeded Vero cells. Follomﬁng
transfection, the cells were infected wwth PR3 15
influenza virus at MO (multiplicity of infection) of
0.1. To quantify the virus produced, supernatant from
the wells containing the infected cells was tested by
hemaggl utinin (HA) assay as described in Exanple 7.
Tabl e 7 sunmari zes the knockdown of influenza gene
expression
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activity for each si RNA, expressed as the percentage

of vira

treat ne

7 Percentage Viral

| titer

nt).

reduction (1-
W@ 2tbsdiseat ment / HA units with control
82 WD 2007/ 056153 PCT/ US2006/ 042978 Tabl e

Titer

si RNA- Tr ansf ect ed Vero

Virus si RNA Corfere
Gl1498 100 nM 0 25

(HA units with

iIﬁﬁdL}ctl on in

Infected with I nfluenza

i nfl uenza
si RNAPCT/US2006/042978

eﬁ?&'ﬁ%»’iﬁra@ﬂ%ﬁecﬁ%ﬁ%ﬁl DX2861 DX2956
15 50 50 20 nM 25 15 40 0 50 50

5 nM 4@%@%@@5\6&0@% dnfgeted with Infwerga ¥idlsow t hat

i nfl uenza-specific dicer substrate si RNA DX2956
effectively reduced influenza titers in Vero cells

infected with influenza virus. DX2956 shovved simlar ‘
| SRNACE 1Y BRoGAIB ptas® | L BRSS! 9| G5%00s6 |5 G1498
100hege data denonstr atsed {hat Ot he |si RN\ DXR95650 )l 50
effectifvely, reduced 1 nfTyienza 10 [mMRNA T'evel's when
sfacte S\AJLtth_l_ ecfam ?QO(Qm/i rogen 50
£aid sbad, Gg) and thus was @n excel l4@nt candydat @ f ogg
—thetreatment —and/or _preventionmof Tnfioenza
infection. Alt hough the for egm ng i nvention has been

R i el b o B ne b sBcifit VTR S BHIOR I

effectively fd669d ihfladnz6 EikdrainVeloaRUS hfediell with shflueaad Viens MEY93BEshowed
practiced within the scope of the appended cl ai ns

similar a\%w@hasaﬁ}bﬁl%ﬁ vhide ﬂ@cptng foqum@;,subs,tra{cq siBBAsaxhinted dgss activity than

o
Dx2956, el Plom bt s T L SN PRROR SRR ol R A Inile
mRNA ldvelc whantrensfaredeeitin hipofedtardias QﬂD@(EnmmogEa,d:Baﬂsbad 23 end thus

r renc I S i,ncor porat ed herein, by ere |n |ts
was an gfgifen tewﬁﬂsre £2F et ppas atdpg Pﬁegemweoaﬂnﬁ'm

AlRugh 8lel oi?ﬂé%‘b&ﬁbh %ﬁ§bé@n§féb’&ﬁﬁq i QERH By of example for

i ncorporated solely for their disclosure prlor to the

purposes ¢fl dlargy oa edenstandieg, p‘fr wélebﬁ am)pmnt toethe ertisam it edrtpin changes and

moaiscdBEE IR SRR T uf Wl of bR RS Oy e presenea vy
way of iBQéi89 ﬁdﬁﬁmlPﬁUnU% @fﬁﬁb&ﬁ@)&78ano‘ﬂ§|@i[blic3t1GhsbérMEfﬂld:rSeferehces have
A conposition conprisin (a) a double stranded

been cited wishin dhesfoseaineisdemmpfor wepinny of degpraptionn Hagh of theggipferences
is 1ncorﬂamﬁf§qqhéﬁ§§ %&2@&&%@&%@ é’ﬁtlrgt? f{?f)algﬁﬁ‘ﬂ&seg 0 It?g?gtgﬁ,gﬁedéfelvgré that the

e sane or d er and
various gulbiioatieis dipcassed hersirt are dinounior4ted astelydoathientsliscldsaresprior to the

. t he, pepti de I . .
filing date of tﬁe gresent application, and the inventors reserve the right to antedate such

disclosure by virtue of prior invention.
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contains the am no acid sequence KVLKQ (SEQ I D NO
51); wherein the dsRNA nolecule is conjugated to the

w@emrioskds3 2. The conposition of claiml, wherePCT/URE06/042978
dsRNA is an si RNA. 3. The conposition of claim 2,

' _Si RNA contains a sequence honol ogous to a
WHAT%E&#&QQE&)&& he sequence of a human TNF-al pha gene. 4.
The conposition of claim2, wherein the si RNA contains

12 Sequeafifo Sﬂmm} fng:t0 a portion of the sequence of

a viral gene. he conp03|t| on of claim4, where
(2he @olqugke saﬁndqﬁleihnnpallelwfb(dSBNaﬁ% mQlp il pieroty e ayrands have
tengths Gogp Gy AT Uk B oLl el e PRI BlcR o

(E); RNA ffeptid@cdnfisiids alat & se alsaut 40 rarinb acds wiaren tH.peptide

onposition of claj rein the dsRNA has a 2 bp

Contamséhe SBHYEC %ea%weg/%%@r{gg@ ﬂ‘pelgibrrposi tion of claim

wherd $REARNA ﬁlo‘ij&@% e mE&e@Y@fh@%@ﬁhdelo The

conposition of claim1, erein the strands have

| engt hs from about 25 to about 29 base pairs which

Zmy GEhetdespositien of cldim flewberein the dSRNA. is gwpddiAi on of

claim11l, wherein the dsRNA nol ecul e consists of a

ens n ﬁﬁmc

35ept| ee%@%lﬁﬂgﬂ ggtél ggn? bWﬁElteh"ssﬁg of ?ﬂa{n@r&%egl sentégl?‘Ologous
to a portidr clittle sédhe® o QAL AhAMNEB-alpBA/geis2006/ 042978 12. The

conposi tion of claim1, wherein the am no acid

equ e of the p Lde | sel ec fromthe grou
onsi ei‘i?&lﬂﬂslt‘o &gwxﬂéﬁ%&ﬁéﬁgﬁ %W%ﬁfﬁ%homomgous
to a portﬁ&l;@ thpse%@en&@ﬁa Vil QKKDGKKRKRSRKESYSVYVYKVLKQ
2) QKKDGKKRKRSRKESYSVYVYKVL KQ ( SEQ
| D NO 43) ; AQ(KDGKKRKRSRKESYSVYVYKVLK (SEQ I D .NO
ThXTRMRIIKSRICE SoY ¥y Wisrekeshe sesce pf Vlf&‘s&eﬂe is an influenza
KKRKRSRKESYSVYVYKVLKQ (SEQ I D NO 46);

VIUS: KRSRKESYSVYVYKVLKQ (SEQ I D NO 47); RKESYSVYVYKVLKQ

(SEQ ID NO 41); SYSVYVYKVLKQ (SEQ I D NO 48);

6/YVYKhaéniisisifion Df Maim 49 fyrthekKobi@igiGEQcumeNO, 50) ; and

KVLKQ (SEQ I D NO 51).

7. The composition of claim 1, wherein the dsSRNA has a 2 bp 3' antisense strand
overhang.

8. The composition of claim 1, wherein the dSRNA has a 2 bp 3' sense strand
overhang.

0. The composition of claim 1, wherein the dsRNA has no overhang.

10.  The composition of claim 1, wherein the strands have lengths from about 25 to

about 29 base pairs which may be the same or different.

11.  The composition of claim 1, wherein the dsRNA molecule consists of a sense
RNA strand and an antisense RNA strand, and the peptide is conjugated to the 5' end of the

antisense strand.
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13. The conposition of claim1l1l, wherein the peptide is

conjugated to a nolecule that binds to a cell in an
wa@piommbe1534. A met hod for ameliorating infl ame€T/082006/042978

associated with TNF-a conprising admnistering an

BiTel i PEAEdRshsAIRWHclh la“@l@f&{?ﬁietahﬁﬂo akid @&}heﬁ&eoﬂ?cﬁe R%_}tide is
claine 1-13 to an animal. 15. The nmethod of claim ,

selectedviiram diengrohe consistiagwhit i on occurs in arthritis. 16. The

e et o e A A TSR

KKAVTURAQKKD SR KRIKRBRKBSY SAmeV YEnatK QqSEQD EOxE2); on

npri sing adm ni stering a conposition of a double
VTKA QIR BIRER KRS U KAV LRGS0 TR die 1o sai d
KK]?@ ‘gpﬁ?ﬁhq Iﬁﬁg C ositions
AQ conprises sai g(rs @ Sﬁg an Oég épti de, wherein

KDGKKRERSRRES YIBY ¥ 30 I€VERQSESED debut5);25 to about 30 base
C ri ses about 5 to about
KKMM@XWM%%&Q > am no acid sequence
Kksmmdgswqumeren n sai d dsRNA nol ecul e
conjugated to said peptide. 18. The net hod of

RKESYSVA YW KN LKRdPEQAD Ne: # SXMVXKVdd%QI@EQrID NO: 48);

Y Yfam‘%;%@on occu 5 |nLg&gr( ga)A #ﬁte[]gldnfgre

KVLKQ@BEQ eDaNON§1 )i nf ecti on associ at ed w th influenza virus
conpri si ng admnistering an aneliorating anount of a
conpo tion of .clajm1 to_ an animl, 85 W) 200 /0561

bR B lA“é’SFFﬁ%Q etieBHIG 15 FRPIUgRIRg to %350?%91116 that
binds to%ﬂ@éll'm'aﬁ%ﬁhélory nucleic acid (si RNA) nolecule, said
RNA nol ecul e conprising a first RNA strand (A
strand) of between about 15 nucl eoti des and about 50
Hucl edtrhethed for assbioratinRieflasamatian a(SBlGl@i@d witl) INJf-0. comprising

et ween.__about bet a 5
admlmsp {ciinean, amacgmratglﬁ Fo ﬁ‘lgfr a d&%ﬁﬂsgt%or _of gﬁ? é&g §]§ @g%ds)aﬁgg fo 51 animal.
bet ween about 1 nucl eoti de and about 25 nucl eoti des;

Wher eThe echodsRNAImdKewtitrein the drdfiymigaioncbccorstif erthritis.
pepti de. wherein said B 1 strand and said B2 strand

€57 o R el ait by Be S BBt P rE e
(AB 1) is formed by annealing said B 1 strand and

sai d A sbthod $or iAMPitiNB Rk Ficksién §€£ 8¢ ifl @b Bhien 3 Forametgidrating
region (A:B2) is fornmed by annea gosald B2 strand

inflammptignsamprisingtadayinisteangla e@}lp@mp@p@ﬂ éoubdmisrandedvgbermisipic acid
(dsRNAﬁDrfl ec@tﬁg 't{% ssalcg a H gg)%h% dé 1?‘2116 Spél\l}ﬁgﬁ%cggpl aggblglpgélm comprises said

dsRNA molecule and a peptlde wherein the dsRNA molecule comprises about 25 to about

-

30 base pairs, wherein said peptide comprises about 5 to about 40 amino acids and comprises an
amino acid sequence KVLKQ (SEQ ID NO: 51), and wherein said dsRNA molecule is
conjugated to said peptide.

18.  The method of claim 17, wherein the inflammation occurs in arthritis.
19.  The method of claim 17, wherein the inflammation occurs in psoriasis.

20. A method for ameliorating infection associated with influenza virus comprising

administering an ameliorating amount of a composition of claim 1 to an animal.
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22. The conposition of claim21 wherein said A Bl
duplex is separated fromsaid A B2 duplex by a nick
wWoerops@syap wherein said gap results from at PEREE2006/@42978
unpaired nucleotide in the A strand that is
03|t A: Bl duplex and said A B2
upI eé(g&glgog%’]e co ‘tion of (F:)I aim 22 further
(a))rrpra snallinbitétooy mmime audmﬂm\@d moletwdet i de at the 3

ei ther, or both sai.d,A, st d, sai 1
SRR A ke Sonpime SRS sy hd R Strafh o bfoam agput
15 nucle@ﬁuesoa‘ndcelbahm Al o061 QrsBEdhdTAVA shasd (BINStrdnd) bﬁsmeéh about
about 18 nucl eoti des and about 40 nucl eoti des.

betweenﬂbeutbn%@ttde@nd@bomQéu mvclzatidgsennd thigi RINA S@lﬁﬁféﬂ%ﬂ stgand) of
and about 32
betweennaﬁ)cm@g{}? 3%3%3%5%&%{0205 gﬁrr%ioegﬁ?ffsbn of claim25 wherein
\slﬁ?éréﬁn/%hé;ds“mmﬁ mdle@ile is2dnjugdied 2Htheoptidd, 27, 28, 29,
or 31 nucleotides. 27. The co osition of an
whereméﬁﬁsB bstrang apdeaid BY Stand e ef &aﬁﬂ’@iflﬁ&w K5P4p-overlapping
regonséfﬁ?dﬂ%@aﬁ&‘ conprise, in sum between about 15
ase-pairs ‘and about 40 base-pairs. 28. The
Whm’pmsal firsodouble-gtiaided Bgiah@rBil hisgainaedibBinngalin gseidiBd strand and
id A aug .B2 dupl ex conprise, in sum between about 18
Sald A § a8di rs and about 35 base-pairs. 86 WD 2007/ 056153

WhrbHIAROM DdRADTE stradded o @B pistib@ied By &lndhifg2Rid B2 strand
wherein said A Bl dupl exdgg)nd salg A: B2 dupl ex

and saidcHpaidendi n sum between about 20 base-pairs and

Glor ot PR SSaRhing anls QAo G Rh s o = 7 7

whépin saf], &RNASMMecB]etlheanJlZg’aiedZtB,salﬂiiqepﬁde 25, 26, 27,
28, or 29 base-pairs. 31. The conpositi on of claim23

d R t
THERE T Ty -
AB2 d@}ﬂ& B AHk @R by A8p Witereid Bﬁd %g]%mﬁﬁlté} o RfcadioheaPaidéd nucleotide

l ai s 22-23 Wwherein said A and conprises the
in the Arﬂmané that teposipned betvder FRbBABhAUA A ERd\
(SEQ ID NO 76). 33. The conposition of claim 22

ere ' S ' I ' : .
S0 AR S A BB Y 3L e
at the 3'cadpd sitlidran both ¢f said 22aml) e4ié Bl m’ndi, dRd/ s tsaid R strand.
conpri ses the nucl eoti de sequence 5' ACAAUG3' (SEQ ID
) 35. The c I.Oﬂ cl.aim 22 erei.n i.d
A1 Bl peigbot LR flaRopt-2a Fthercth B5d gy fetyeen about
18 nucléBtRl‘és m?tﬁabo-ﬁh%%ﬁ@[@@@de's' on of claim35. wherein said B2
strand termnates with a 5 hydroxyl. 37. The
conposition of claim35 wherein said Bl strand
2dnpr The sompesitierepledaimd wherein said A strand is between about

20 nucleotides and about 32 nucleotides.

26.  The composition of claim 25 wherein said A strand is 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, or 31 nucleotides.

27.  The composition of any one of claims 22-23 wherein said A:B1 duplex and said

A:B2 duplex comprise, in sum, between about 15 base-pairs and about 40 base-pairs.

28.  The composition of claim 27 wherein said A:B1 duplex and said A:B2 duplex

comprise, in sum, between about 18 base-pairs and about 35 base-pairs.
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sequence 5' GGAUCUUAUUU3' (SEQ ID NGO 135), wherein

said B2 strand conprises the nucleotide sequence
WO2UHEGSAGT T3 (SEQ I D NO 136), and wherei n BEi/USA06/042978

strand conprises the nucl eoti de sequence

39.CUCDEAAS AN AR LRI B8 whéreld dald AB1 diblox antBsaid REB2 duplex

.copposition of claim35 wherein said Bl strand
COmPrigey Hi ik 6tas8 ahoiel haserpairs i rbReted GbaseRTTT TATT TS
(SEQ I D NO 144), wherein said B2 strand conprises the

3001 e0h BnBOHEGEIZnCIT CREAGLER AGFRAR B k)85 duplex

~and wherein sai strand conprises t
comprisee Ut eitberCTCCLARGAA/TARGTICLT, (3 29(HaRp4iy. NO.  146) .
39. The conposition of claim35 wherein said Bl strand

npr i t he.nucl eot.i d equence .5 GAA3' (SE
B NorES S P R Gy RS Y RGP ECHE Pt ohe or two
single-shtanid 8'aiviefleng@Y e & ebn ATbAEATIGhd 3 nucRERiéD NO  149),
and wherein said A strand conprises the nucleotide

quence 5' GGATCTTATT TCTTCGGAGIT3' (SEQ ID NGO 147).
380 o5 e B 10T ey IS 9B 60D 38 Whetyh A A strand ebinprises the

leotRIREBARKEL 9 | %AM@A&' CEER;' . :
neieo conpri ses ?EgtrgﬁAcI@ég%[? e seq uggc e @ﬁﬂiﬁ%@? IEIQEZQQ'
I D NO_153), wherein said B2 strand conprises the
Adicl edhe eempesifienefecl SMAIEBEAGETR B SEQJ dOniy@ised B nucleotide

[ j t d conprises the nucl eotide
Seq“en%ébﬁ%é%‘ﬁéét? @@MAZ@RAGAUCCTT@ (SEQ ID NO 155) .

41. The conposition of claim 35 wherein said Bl strand
84npr Thesorhpusitivtcd feddidE2 whaaineaileBD stfall ldoflNkds&ie nucleotide

e SRS (LR S 5. L2, o 5 e

and wherein said A strand conprises the nucleotide

$£qUETEScEnSEHIA VIAATAAALEE IR A BIERPIER i 3 from sai
42. The porr%si tion of claim35 wherei npgéal%lg@%&% rand said
A:B2 depderpby g8kt he nucl eotide sequence 5 CTCCGAAGAA3' ( SEQ

I D NO 166), wherein said B2 strand conprises the

| est i ' ATAAGATCCTTR, . (SEQ.L D .NQ.  34),
5 b EpSRENG OO g s Pl s
5'hydraxghuence 5' GGATCTTATT TCTTCGGAGTT3' (SEQ ID NO 165).

43. The conposition of claim35 wherein said B 1
rand term nates wth ' phosphate. 44. The
Shrpodht KRB aff i anereih oL o Bind o ppdes the nucleotide
sequendFBGASRUTRETUYS [(SPH BENOS ESBIERRE: éfs@ﬁ?&@s&% i
1 (SEQ I D NO. 138 ,(mhgrein sggg’BZ gtran conprlsesm%sﬁseﬂle
nucleotigg ¢men¢ef®C ASBIC(RICBIAGIO3! 36), 3B WiRrdiDsaill 39 trand

o Q0 NELTAR S8 SRR BB AR o 157,

45. The conposition of claim43 wherein said Bl strand
8Rnpr Thesompusitivncd fedinmds whe cideRide Bstfdnf tombikdsiBe nucleotide

I werein said B2 strand conprises the
Seq“enﬁg??gﬂg%g ng Aiméﬁ?é REQIDAN Y AT eseinserd®] sirand; comppises the
nucleotiA8 deMRRELS OTTAGEAGTIBAREQ ID NO: 145), and wherein said A strand
comprises the nucleotide sequence S'CTCCGAAGAAATAAGATCCTT3' (SEQ ID NO: 146).

39.  The composition of claim 35 wherein said B1 strand comprises the nucleotide
sequence 5'CTCCGAAGAA3' (SEQ ID NO: 148), wherein said B2 strand comprises the
nucleotide sequence S’ATAAGATCCTT3' (SEQ ID NO: 149), and wherein said A strand
comprises the nucleotide sequence 5'GGATCTTATT TCTTCGGAGTT3' (SEQ ID NO: 147).

87



conpri ses the nucl eoti de sequence
5' CTCCGAAGAAATAAGATCCTT3' (SEQ ID NO 143). 46. The

W@ oposilss on of claim43 wherein said B 1 straPdI/US2006/042978
conprises the nucleotide sequence 5 CTCCGAAGAA3' (SEQ

Hicl obes Guhiastiant cam AP ANRT OIS | FSmbePBTREss fos pycleotide

i
sequencg gﬁ%&mA Cﬁsl' X %?Cﬁ?’ 1§£§1 S%SEQ E’%ér% ses the

nucleotidy Seqméca:%ﬁﬁwct‘r@éﬁ}m (9EQ wmwb,am icin Bt sl

comps QB EREI RS P ASCHSIS AR ST N 159,

nucl eoti de sequence 5 CUUCGGAGIT3" (SEQ ID NO 157),

4ind Wiks @nipsition o‘t(cﬁmaﬁdwh&amﬁﬂdﬁlss&dﬁd cBupkie@d thel Qucleotide
UAAGAUCCTT3' | D 1 158).

5" CUCCGAAGAAA
sequency & Y@/ 3 63 TAJERAE igeib o) ovoais eldgp? Fraad comprises the

o BOTRES S0106 s sHher ko ety ki

comprisgDthi@ucleoids segharceiSIC BACGHARIG A AXAIA GAMUIGTES ($@ ID NO: 161).
nucl eoti de sequence 5 CTTCGGAGIT3' (SEQ ID NO 163),

@;quenc;edgn@f%l@d&/?ﬁ %‘6&%%%%%%(5 Ic%‘l%’fi:ﬂ%ggt%i?“de‘mde

sequencé@ CTOEGANRRAB(REQ IS NT: a66), 4heiessd B2Shad Borprises the
and conprises the nucl eoti de sequence

nucleo’uge @M@AQ@E@JT@3 NSEQHY N%é),@pﬁ wheredn prid £ steand

I I
compris R R Gy g S L T P T L AT B R 0 169)
t he nucl eoti de sequence 5' GGATCTTATTTCTTCGGAGTTS ( SEQ
43D NOThegg@mposBdn of cham3dsitdrein seidir steind gernf(ingtesawithral |
5 shos ?}%{éi bitory nucleic acid (si RNA) nol ecul e, said si RNA
PRhoSPAgiCecul e conprising three strands A, Bl, and B2
(A: B1B2); wherein A:B1B2 conprises between about 14

44t al mmﬁitfo‘ﬁ ofRthidkIBUVhe2dintsali B 1 sthdd %oﬂ@hrsés, the nucleotide
wherein Are resents the sense strand and B 1

sequence @F@ALIG{LEUA (PERARNG: F i gwherpjaeeis B2 strargl q@@mmemthe

N R e e

compnsnwﬂieemb]ed‘ﬂadeaaequaiae BICUCEGAAG AAA RS GAANCCTISY (SBQ & O: 140).
corrbi ned length of B 1+B2 is between about 13

tides and a 3 nucl eati.des; and (h) a )
ot | B OO 0 S WG S SHsd AR g nucleotide
sequenceSEEGATCTTANTSIIRYEQDD &V ©11) Swik@&th légﬁt]?ﬁstfa‘ﬂd%hﬁi)nses the
peptide. 51. A conposition conprising: (a) a snal

nucleotlﬂﬁ Aeicnes YCRUCOEIAGRER (SEQ IRNND: At)eend whersh sﬂud;ARNAnd
comprisBPIHEHdbRotide sequence S'CTCCGAAGAAATAAGATCCTT3' (SEQ ID NO: 143).

46.  The composition of claim 43 wherein said B1 strand comprises the nucleotide
sequence S'CTCCGAAGAA3' (SEQ ID NO: 151), wherein said B2 strand comprises the
nucleotide sequence 5'ATAAGATCCTT3' (SEQ ID NO: 152), and wherein said A strand
comprises the nucleotide sequence 5' GGATCTTATTTCTTCGGAGTT 3' (SEQ ID NO: 150).

47.  The composition of claim 43 wherein said B1 strand comprises the nucleotide
sequence S'GGAUCUUAUUU3' (SEQ ID NO: 156), wherein said B2 strand comprises the
nucleotide sequence S'CUUCGGAGTT3' (SEQ ID NO: 157), and wherein said A strand
comprises the nucleotide sequence S’CUCCGAAGAAAUAAGAUCCTT3' (SEQ ID NO: 158).
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conprising three strands A, Bl, and B2 (A B1B2);

wherein A B1B2 conprises between about 16 total
whawepasy s and about 22 total base-pairs; WhEPCEUS2006/042978

represents the sense strand and B 1 B2 represents t he

tirs . 19 .
Aol cobs GuBbbiiter SHELE Tharidp iRt A Rsh g pyetcotice
sequench'@GAT@:atcmTTwl(SEQlI@I W 0 1@91 whesinaaalB? dtramdcdegirisdethe
about 15 nucl eot | des wherei n_the combi ned

rcleotidg et SELTERGACHTBGHR ARGt 168). 04 Mt sad A rand
Compﬁ%%%él%lfg%gﬁ %%@%éeds?%}"cg pepti de %%ﬁ SI ng%tgsﬁg IE ItIg 164).
about 40 amino acids, wherein said si RNA nolecule is
49nj ughe eompositse of qhaimt4dwhereBmzaidiBt etmmlsdmrimises the nucleotide

seauenB RO A Gl SRIRNG Ay isPelh i B caipgises e

nucleottda kEfuehts 8MAA AGABT.CTANn S@) (ANRIER)); andhieticRéin sAdB& B@and

nprises between about 14 total base-pairs 'and abou
comprispg thedtv&leotléa§@111|§a¢er%GGM&1€t¥hTKT€$EC€§g‘hG§‘T6 HSEQ ID NO 38).
anti sense strand and B1B2 represents the sense strand,
gher eiar Sithgtd ﬁ @pout 14 nucl eotides and about 24
nucl eotrlﬁidgle15 lvﬁlere Sl and B2 are each, individually,
@t weersmal anultlbl.’tory unublerctatcdie(sﬂ@dA}aimletculeJ. §nidh RN mdlesie

V\,herel d_| th of B 1+B2 i s between

compnsé%t!ilfe %raﬁ Etl ﬂ@%&%%%@% 24 nucl eoti des: and
Mléreﬁh R@IBﬂ@oxﬁﬁﬁH&E b§tk>v'é6n th%thpoa@@%kﬁfrs 4 B4 total

acids, wherein said siRNA nolecule is conj ugated to

base-payggj d peptide. 53. A conposition conprising: (a) a
h I kecul: i d .
a’ﬂ%ﬁkl AN %1%5&%11% the Qéﬁ% gtggnr(lfga ‘%1533? lgl\l@as% }}g a%égensg gtagréiz
therBﬂrBA)ls beheee atsvoum Bhb2lestideeahs asol esmelaoa@mpt 14
taI base irs and, about 22 total . base-p
eieét R and %&raésea%méw@%tm befwesn ahoph b au‘éﬁetldmaeé about
ts the sense strand; wherein A is between
15nu01&gcme§5a%g nucl eoti des and about 22 nucl eoti des; wherein
BhemndthBZombemed derdgth thHlJvBZiwddet\yeent@buEBmWﬁedand about

23 nucleol'tl egogn'dde and about

.-.S_

(b) a peptide comprising about 5 to about 40 amino acids,

wherein said siRNA molecule is conjugated to said peptide.

51. A composition comprising:

(a a small inhibitory nucleic acid (siRNA) molecule, said siRNA molecule
comprising three strands A, B1, and B2 (A:B1B2);

wherein A:B1B2 comprises between about 16 total base-pairs and about 22 total
base-pairs;

wherein A represents the sense strand and B1B2 represents the antisense strand;

wherein A is between about 19 nucleotides and about 23 nucleotides;

wherein B1 and B2 are each, individually, between about 1 nucleotide and about
15 nucleotides; and

wherein the combined length of B1+B2 is between about 13 nucleotides and about

23 nucleotides; and
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15 nucl eoti des; wherein the conbined | ength of Bl1+B2

i's between about 18 nucl eotides and about 22
woe@resiissles; and (b) a peptide conprising aboR€T/BS1006/042978

about 40 amino acids, wherein said siRNA nolecule is

onJu ated to sai e sition

onp??’gPtﬁcge cocxégnsg}g% mgon%oggﬁQam c% one of clains
w%éreﬁmhl@@ﬂ@&mfmﬂé@ms%am;dga&ecf%i&bsald@peﬂal e is effective
in reducing the titer of .a target virus selected from

the %eoup copsisting of a retrovirus, a respiratory
%i r uSeOMROSHIAPGIIHESHSheurovi rus, a hunan

o a%E%’ﬁ‘éE%‘%%%*‘%#?ﬁé%%%@%%?m%%?2?‘% SN AR Ie R
comprisingthpeé stands ah @t arfkd BD (AJIR2)A0 am no aci ds, wherein
Wi SrisUSs o oahreb AR al be 3 oGR8 A

base-paiéher ei n said peptide conprises an amino acid sequence
sel ected fromthe group conS| stl of KRRQRRR (SEQ I D
wierein Y\ reREF et Y hONRRAAATKRIAN eprgyents the sense strand;

%ﬁf@%ﬁ@%@ﬁ&ﬁ%@%@%@%ﬁ%@%@ﬂ@%w (sEQ

whereNOB 1 hd B2VARY e ALCAIIAGUES, §Smekd BbANDI narleotide and about
GALFLGW. GAAGSTMGA (SEQ ID NO 7), MGELGLHLLVLAAALQGA
15 nucle‘%@l?@*} NO 8), LGTYTQDFNKFHTFPQTAI GVGAP (SEQ ID NO

whereiME @Yédl-lgh%éh %f‘h%é\m&wéé@ohpl g‘lﬁlclé&)des and about
TPPKKKRKVEDPKKKK SE NO 11), RRRRRRR (SEQ I D NO

24 nucledtijes; aridLALKLALKALKAALKLA (SEQ I D NGO 13),

Psecrmooties Croy it et SRS o 16

b deLAW PYFGPAA
“%%L IE?a[E)& %@ﬁ?&{gﬁe&uﬁ@ coBubbfed §o/9aid Fép

ACTCPYCKDSEGRGSGDPGKKKOQHI CHI QGCEKVYCEKT SHLRAHL RWHT GERPF
SRIC (ASERPSitARY) COMTISINGET CPNCKDGEKRS

(%%%M%BR&?@%@&T%& ORISR 5 st R bR
comprisiAgTICRNSIKBEGSERBIINaAKRE QA BIB 2APCCCKVYGKT SHL RAHL RWVHSGERPFV

AL ERENEb ARRIS bR E e AR P AR B
base-paitsC (SEQ I D NO 22),

wherein A represents the antisense strand and B1B2 represents the sense strand;

wherein A is between about 16 nucleotides and about 22 nucleotides;

wherein Bl and B2 are each, individually, between about 1 nucleotide and about
15 nucleotides;

wherein the combined length of B1+B2 is between about 18 nucleotides and about
22 nucleotides; and

(b) a peptide comprising about 5 to about 40 amino acids,

wherein said siRNA molecule is conjugated to said peptide.

54, A composition comprising:

(a) an siRNA molecule of any one of claims 21 and 50-53 wherein said siRNA
molecule is effective in reducing the titer of a target virus selected from the group consisting of a
retrovirus, a respiratory viruses, a human metapneumovirus, a human parainfluenza virus, and an

influenza virus; and
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RCTCPNCTNEMS GLPPI V GPDERGRKCQHI CHI P GCERLYGKAS
HLKTHLRWHTGERPFLC (SEQ I D NO. 23),

wWT SOTRMIEAERL GPAGVHL RKKN] HSCHI PGCGKVY CKT SHL KAMIRUEZ0®63 2978
PFVC (SEQ ID NO 24), RCTCPNCKAl KHGDRGS

HL@WK]WKTE@%MB%%M@O acidsQ | D NG 25),
QIélrrs.LKKl SRI HI, CHL CNKT YGKTSHL RAHL RGHAGNKPFAC
I

BEEn 181 HRPPEAAINRRIEPEREASR (SEQ I D NO
27), K NLKALAALAKKTL (SEQ I D NO. 28),

| , 3 wh
gKKRRCPRR QCRKI é(%ﬁ Ogggg%an%%ﬁﬁn?%%%&ﬂ 0 S dgaptide

Compnsswn alna:@@cmt}_qqm\qe[sblemmmmh@ SEQP OnNSting ) KRRORER (SEQ ID

ACRREGREES %%ﬁ@%é@%wmq (SEQ ID NO 33),
KRARARAERYRRANINEQIDIEQ 5P N0 37),
VMQ@% e SE%E'@%W@@@I@@@A@PM@?@ NO: 5),
A@KW%EEWW@M%@ SEQID NO: 7),
MGLGM@G&KR&MQWWM mmgmqmgﬁggﬁg%w&a%ig (SEQID
No: o), FRF R AR TR AT A LAk R | D). 20)
TPPKKYRRAND ﬁf{; DXO49)), Rm&ﬁ@{(@m%%)w)
KVLKQ (SEQ I D NO~ 51
KLAL EQ%RN@YSNGMEMWMEQID NO: 14),

FRGAVIGTIALATAAN <0 b0 PPet GtV Ay BERGImIG Bo).

GVFVHC&ng:ﬁtL@EA@Sf(@EQsﬂRN@ rre;j G ATGTUEWIPYFIGPICA (SEQNBNEDN 8),

ACTCP?Q&&@%E% %ene is a taﬁ%(é viral ene (b WHTGERPEMC

SEQ IRIceqy) e(s) for si RNA nmedi at ed gene SI I enci ng of the
(SEQ targetjw ral gene, wherein each of said si RNA

ACTCPM@GEKWE@GWCHE@@WMTNERA@MDH%MVC
SE f the gap or nick appears in either a sense
(SEQ S ragg in an anti-sense strand of said si RNA

ACTCPNQMGGR@WEGK@@QHT@HW@GKW@@KTSH@R@&@LR%SGERPFVC
gpr i sing about 5 to about 40 amno acid

(SEQ DN

ACSCPNCREGEGRGSNEPGKKKQHICHIEGCGKVYGKTSHLRAHLRWHTGERPFIC

(SEQ ID NO: 22),

RCTCPNCTNEMSGLPPIVGPDERGRKQHICHIPGCERLYGKASHLKTHI RWHTGERPFLC

(SEQ ID NO: 23),

TCDCPNCQEAERLGPAGVHLRKKNIHSCHIPGCGKVYGKTSHLK AHLRWHTGERPFVC

(SEQ ID NO: 24),

RCTCPNCKAIKHGDRGSQHTHLCSVPGCGKTYKKTSHLRAHI RKHTGDRPFVC

(SEQ ID NO: 25),

PQISLKKKIFFFIFSNFRGDGKSRIHICHLCNKTYGKTSHLRAHLRGHAGNKPFAC

(SEQ ID NO: 26), |

WWETWKPFQCRICMRNFSTRQARRNHRRRHR (SEQ ID NO: 27),

GKINLKALAALAKKIL (SEQ ID NO: 28), RVIRVWFQNKRCKDKK (SEQ ID NO: 29),

GRKKRRQRRRPPQGRKKRRQRRRPPQGRKKRRQRRRPPQ (SEQ ID NO: 30),

GEQIAQLIAGYIDIILKKKKSK (SEQ ID NO: 31),
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and (d) adm nistering said si RNA nol ecul e(s) to a cell
expressing said target viral gene, wherein the siRNA
wonieosd163 pept i de conj ugate i s capabl e of specP€T/T8100§042978
binding to the corresponding target viral nmRNA
KGSKKANVIEAQKKEMGKKREK RSBK BTSSR VL@ (SEQ IDIROCs3) . 57.
A nethod for reducing the expression of an endogenous

KGSKK@é’HBiA@KiKé?%Kﬁé%R XSWN@I%%%@ P NPaj7),

RKE MY%'IK qJﬁS for si RNA- nedi at ed gene
SY encl ng %h@ sal arget gene i s an endogenous
KKAVTEAREKDGKKRERFRKES B8UYMYKYDBKIQESEQ Hy NO:si2)t abl e

vicacofBERsdB AR RS R PRIBR0TERL 157 oot Gone

AQKKDMIER RIKR SR YWWLKQJ{S@ CAYNO:SRy, @ gapped or
ni cked dup ex and wherein (gap or nick appears in
KDGKKRKRSRKER ¥ SYANSEK AL 6SBR IPNOheS)ant i - sense strand of

2007/ 056153
m@%@%’%@%&f@g@@%m udating said siRNA to a

KRSRKBSVEVYIE/ CRVDKIG SEQEDQ(E(D B} @Y&WMYKNLKIQ (BEQEID(MD 49),
admnlsterln he si RNA nmol ecule to a

vaap;ﬁégémgmm@ 45RO @Engla f¥ey S K%%@&Smg? NO: 51),
f

t ar get rrRNA thereby reducing its expression level in
56he delethoBor iEtiacing thediet dfortargkt vimys, saié nigfhas] conmyising the steps
£ 1-13 for use as a nedicanment for aneliorating
0 i nflammati on associated with TNF-a. 59. The
(8PP Qletlita At gt bakdHod SiRMEMRIdktédgerernilbRdB vherein said target
occurs in arthritis. 60. The conposition of claim 58
gene is W@éiflﬁaltgﬁ@e»l nfl ammati on occurs in psorl asis. 61. The
1&{1?1% aﬁlé/o %}?{ﬂ{.{@g;‘mﬁg@ %‘gfﬁﬁg ST ﬁfeﬁﬁ?{asz Tor sﬁ(NA mediated
gene sﬂenlcmlg&)f tl‘fb&argdselrﬂfgeﬁe oxdrepeis ieh¢hoof safd leNAmneleoﬁle(sl) aomfpnses a
1-13 in t act re of a _nedicanment for .
gapped G peied BPIoR g T A O Bick GPRTEUAbRE FRgass st or in an
. Qk@ﬁ erein the inflammation occurs in
anti-sens art air"h?tg]lf%c,)dfld ﬁkﬁ]‘ﬁhﬁge%"ge of claim62 wherein the
(enf | anonpgatrg etsiRNA to ppeptidasomprigsg abiw Sgp agout 40 amino acids;
4 conposition of claiml1l in the manufacture of a
an medi canment for aneliorating infection associated with

@pf | uRRARstéting Said SRNA molecule(s) to a cell expressing said target viral gene,
wherein the siRNA molecule peptide conjugate is capable of specifically binding to the

corresponding target viral mRNA thereby reducing its expression level in the cell.

57. A method for reducing the expression of an endogenous gene, said method
comprising the steps of:

(@) selecting a target gene for siRNA-mediated gene silencing wherein said target
gene is an endogenous gene;

(b) designing and/or synthesizing a suitable gapped or nicked duplex siRNA
molecule(s) for siRNA mediated gene silencing of said endogenous target gene wherein said
siRNA molecule comprises a gapped or nicked duplex and wherein the gap or nick appears in

either the sense strand or in the anti-sense strand of said siRNA molecule; and
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(©) conjugating said siRNA to a peptide comprising about 5 to about 40 amino acids;

2

and

()} administering the siRNA molecule to a cell expressing the endogenous target
gene,

wherein said siRNA molecule peptide conjugate is capable of specifically binding to the

corresponding endogenous target mRNA thereby reducing its expression level in the cell.

58.  The composition of any one of claims 1-13 for use as a medicament for
ameliorating inflammation associated with TNF-q..

59.  The composition of claim 58 wherein the inflammation occurs in arthritis.
60.  The composition of claim 58 wherein the inflammation occurs in psoriasis.

61.  The composition of claim 1 for use as a medicament for ameliorating infection
associated with influenza virus.

62.  Use of a composition of any one of claims 1-13 in the manufacture of a
medicament for ameliorating inflammation associated with TNF-a.

63.  The use of claim 62 wherein the inflammation occurs in arthritis.
64.  The use of claim 62 wherein the inflammation occurs in psoriasis.

65.  Use of a composition of claim 1 in the manufacture of a medicament for

ameliorating infection associated with influenza virus.
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