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PEPTI DE- DI CER SUBSTRATE RNA CONJUGATES AS DELI VERY
VEHI CLES FOR SI RNA BACKGROUND OF THE | NVENTI ON
waemhnseal Field of the Invention The present PCT/US2006/043172

di scl osure relates, generally, to the treatnent of

di sorders by neans of RNA interference (RNAI). More

speci f TRAMMINGANREHE ANTIISNAOON £ DATAIDBK ed to

the targeted delivery of small inhibitory nucleic acid

mol ecul es (si RNA), aBAGIGRANNDt hereof, that are

capabl .at i ngd.. ' | n I LOD:
100011 R S 3R B o o R B e B e BB B8 i toved on
many diffeenpépliccdas awhgr«iidentilfieing objetty atithdupdp heelifos Hirect human
, faciljtates delivery, increases stability, and/or
interactigh Gk H8°-PbRIERY Yl?bgﬁy't Hewsyqunparions a1es pt foncess Stchas data
disks, ﬁglgﬁﬂ &6t £5dd cEP&idgl%g F HBIDHechlie &)Sélgf ) lérﬂérﬂin%rbhrﬁilﬁ

an umahs (plants) 1I's an 1 nportant object o
antennathag cLibcih dimiableagy pasvikecnbuglcaltor egeasieh corBpaed fd thalcbst,of

. [ ecent vel .o nts in the areas of gene thera

the disk FEAEALEO GRS aretihetiis EhEEPeRBSE R Hisks iy
determif@der &4 CalcRd AasREREs AS 16RVIBIHRo FRY 1 efohfe'tt?rifeed{%&% an

for introducing nucleic acids into cells. To date, the
RFID anjgstnacoidnomasiepriooess chpablepfinirodusing sugh fing gegmeity may bgiteo
ex enszf%i g).‘ilsrgltfol.c |1s| S lg%o%ati onic lipids, electroporation,

P andt WITaY T Paeducti®n as wel | as numerous net hods
t hat use nechani cal or biochem cal nenbrane disruption

and/ or penetration (e.g., using detergents

o cr of nl odIgE DBSCRIPHIONOF IS DRASENGS: hods

suffer froma variety of di sadvantages. For exanpl e,

while cationic |ipids are used nost often for DNA and
[0002}]smal | SombeeerhiesdimgntRNAtheSh FNAPn delyi beamyeistoodityrreferdifpety the

are generally highly toxic and therefoye jnappropriate
foﬂowwgrde?wmovanéamwy@aéir%aas that 3 655 @ iltpbngie gpbodiments
of the B &RAHE In Wd BaWidR! transduction, there is a
possibility that the replication deficient virus used
dggal sheivwiswellgw dislgianh ef arpspcessyacbrding toi dncenbygelementwd the
becom ng pat hogeni c. El ectroporation suffers from poor
'‘YBne-transfer efficiency and cellul ar danage and
tihgg. ofA0F ghdiR s datandifiesh it lsiveingaham@Rtinedti@the FNess of Fig. 1,
interference (RNAI) is energing as a prom sing
accordingdp feine gnbpaimemtsifths myertigir essi on of specific genes

et S0 PP B sBthoR Y bR B P Eo RHRPE 4 o

embodiragigef e idvag@ses and di sorders anenabl e to treatnent

by nodification of endogenous gene expression. RNA
i nterference ref@EgﬁﬂkﬁﬁhQE§ﬁ$ag§§0@*

T e
Howeves,iiRNAs)icrstosd dlidt gmbodisfiith dfftiad inventimnmpéobopsciiced without
s SERHCIEE,L 9, BETLLED O § L GELES, Tesecnger T, L
have nbidi8ech kB8R wn &l deddil in cvBESE ﬁ?&b%@h%&etsﬂaﬁgﬁg o-fl'tlfﬁs description.

invent

corresponding process in plants is conmonly referred
[0004]t 0 as KrderentasdmSond pubasimaenticiag egibodingdnt’y “oxarRNa

silencing and .is.alsao referre 0. as el.ling in

embodfity “ e PloRu B 5 Fhdifaln by R PRt Gl Ot e

inventi&h k& dedchiied fal Muted pabecude faftuRy Grubiuiabt ¢harerasy edt
cel lul ar defense mechani smused to prevent the

not evezy gpbediment Becesgriyy Galugenibs parigulas feagrab SiryctilRar@d by
di verse flora and phyla (Fire, et al., Trends Genet.
75:358, 1999). Introduction of a suitable dsRNA into
cells leads to destruction of endogenous, cognate
MRNAs (i.e., nRNAs that share substantial sequence
identity with the introduced dsRNA). The nechani sm by
whi ch dsRNA dupl exes nedi ated targeted gene-sil encing
is thought to be a two step process. First, dsRNAs are
fragnented (degraded) by a ribonucl ease El enzyne ~

M M an
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SEQ ID NO 58 is the nucl eoti de sequence
S' - GACCGACGACGUGAAACCUCACUACCC- S’ of an exenpl ary

w@oedoynseeot i de suitable for generating si RNA- PEpUSZIO6E/043172
conj ugates as described herein. SEQIDNO 59 is the
nucl eoti de sequence 5t - CCCAUGUGCUCCUCACCCACACCAT- 3

characttRbti RNFENRIRIoalYenRRIdysiEs BAY heee somd, ald] & Ho@k of the features
generating si RNA-pepti de conhjugates as descri bed

descrﬂ:hérf@mther%@@qdmwm 60 is the nucl eotide sequence

[0005]pol mﬁaglﬁ aore o gen§th ]lzerﬁlgg‘s‘lg pzd%%{ de

“conneR Bl UM LWt Shettefeivhied, ey be sedSEIHoBIAN urfiledstocsl thditethese

nucl eoti de sequence 5' - ACCUCAUCU. CUCCCAGGJCCUg% 8
terms a5¢ naﬂn&eﬂé@ﬁwawowg/m@ﬂ@oqth@e Reiher dpparticytar GBIE %nﬁg
conn%ﬁ%%tl{sg@ t0 1?18 cHi%eHl SwBdr ARREEieRERs RRY Rl directSFHPsichl or

e nuc eotl e sequence
electricil € G EBFABEACAOMRGCCELEMACARA MEIn thit s ca'xmtple&ments co-

pol ynucl eqti de suitable for generati si,.RNA- pept i de
operate ein{FGagt &4t thygachyaich, Db ey are magpg! F%ﬁhﬁ’fﬁ%gHX ica] g
electm&?‘%bﬁg +i de sequence 5' - GCCUGUACCUCAUCUACUCCCAGGEUCC- S
an exenpl ary pol ynucl eoti de suitable for generating
[0006]si RNA-Prepteind &pmoegsojanaystetis tel egcddvireedoripertitno! aglemiqerthat

4 is e. nucl eoti de ,sequence
procestss oS ipDENET A EHORACCUACAGEROD 1 R Basigugpis doo

into otR&! AE¥GhR AUk LB aSMby BOLBrddah répenes ahd/BgmeincNA- Ae‘pbﬂnﬁetmg
conj ugates as described herein. SEQID NO 65 is the

platformichaoeqrarissega on @@r%pmA@@qGCGACCAAAAGAAUUCGGd AdU- 3'

of an r I n
o 2 SERTPAR A T R L 50 v an 1
comprf‘sﬁg HORFID dMénraued eotivelen Bﬁqmﬁrgpﬁgnal that serves to query the RFID

- AUCCGAAUUCUUUUGEUCGCUGUe Ud g f .an exe
tag anw GangEnicotesRRISS i) the doran ot m@éﬂé@ Wﬁ@ BSApRgRY g@%’?bdaéld an
RFID Fag@[ulégl?bg@lcggn Slgﬁgg&é)&pc&%‘é&%' Hore %@e‘n@ﬁworp&)dé %ﬂtﬁ@ RFID
tag, c1miutantoemslfpitahey cpad t}mmcglhetbd: ardalr&uan@bl Serrfe@n‘tg)én”ecrrm a ngwer

cucmt%@%t F te{v% eﬁ%gir g@ tgg 1@02)&8]2%%1@& gqurérel(r:ye s1gna§ Egd provide
REAYIIETircRit). OAs & kel i Seld of

that etér%ﬁglﬂ%w
ynucl eoti dé suitable for generating si RNA-peptide
RFID mhmlggu, Etansmitiog? i sigyd! fremeinRFIERae rr@ymﬁlu@@elﬂser the

pm“db‘?gc%%{)%‘?é ﬁiﬂ%ve? i @8 IW%H%&% es%ﬁlcq@ for-gener atn;} 'nhg

antenr@l &’\@'r@ﬁ&itin e hedilaedlasioasf desetdivrikifiei n. SEQ I D
NO 70 is the nucl eotide sequence

[0008 1 - GAGHMEMIGACCUEA Athsoriseanesilies the psef thy arfina pgiectives
“first"PRlYORE! EREAG; d:S btd%gé %e Q0 e&ép%%t er%g%%c%%ét@@fferem
&scri be {

tonjugat es Tag Rerein.
mstanmmif ¢iltk otRcs aatiering rdierr QEAUERIGd Chs'

of an exenpl ary .pol ynucl eoti de.suitabl e, for er.at i
objects prRARECHRE MYE HodR RUELHRSSIURICRELF, ts@aowél?/e% e‘%ﬁc‘j‘ &) i,

aLhe nucl eoti de sequence
ot i B o A A GOCACLIOCUCAA T T 3 of an exenpl ary
[0009pol ynu¥lasots etebaiiintath Ioét}feonveglene ngyibegmplRAtgsepong €1 a

oSSR 82 58555 BB TR e s

impleREn@f a8 i%ﬁffﬁ(l:tﬁfn)! sRRdY £ hRehiheleeasibbie il deurh OKhigk ﬂe\iya:teer@i
si RNA- pepti de con ates as described herein. SEQ.I
and exqonted by jasoniputing pia@fgfm @@p@&{g@ﬁhg @perations described herein. A

N P

conj ugates as described herein. SEQ I D NO 75 1is the
nucl eoti de sequence of an exenplary 25-nmer B strand
sequence 5' - GGAUCUUAUUUCUUCGGAGACAAUG S' suitabl e for
generating si RNA-pepti de conjugates as descri bed
herein in Table 2. SEQID NGO 76 is the nucleotide
sequence of an exenplary 27-ner A strand sequence

——— o A A AL LA A RAPSA AP 17271 17~ 11 1A 7~ r— Y
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one of the nucl eotides is guanine, and the other is
uracil. Such m smatching may be attributable, for
wez@mpb@73to a nutation fromCto T, Gto A O0PCT/US2006/043172
m xtures thereof, in a correspondi ng DNA codi ng for
sense RNA, but other cause are al so contenpl at ed.
readalHH by henavhie, (e g alddpRicER GMYr ekMEIB! 4 AACRiAE readable medium may
oubl e-stranded region of siNAs in which two strands
mcludﬁa‘wt igpotayitadht waHh OBl reBUY GROMM ranidemerceprsdngoonyi(BAM);
el
magnét{eﬁrélnﬁﬁsatﬁl‘ag% %g{%&@l&r &Bfaﬁ@{e# ?l%ﬁ?m%t@@?% Ilev?cersmK IB%chme-
readalge tm:drurﬂnmaytalsonndm&mtamglb(medlhﬂngtdmgh wascl @egried, dpiRal,
to silence_ expression of

ns Its act I
a"ous?%i‘?m %?tﬁﬁ%f? Of?ﬁé’ag%tﬁ %}@S [PIeeREgihe gYstapdonsypcpash.such
téifhall WptitalMdeRd cOR s reported by
s ot ﬁe(ngl On t hecglo{rﬁﬁptacrgg}(?&qﬂt%rfgeéé @?‘ﬂgﬁgu ng structure
[0010hay be Varietudelbdimente nfthasnventibs nagpeatthia tothd fabticitiog od an

ene silencin such In ad
RFID AR SR gk R ot erbedy metay (PR,
dlgltaltxﬁdé’(ﬁdislf (WD, | gFiottfer Sfmikhr @ptichl ﬁiéf{ltﬁe@tlé §ed to Bte H8RRARon in 2
nunber as | ong as the overhang does not 1 npair
machlg%rf‘étd@blp &even nheafebrication oftherdmtenoh Wy iFolvestemposses of

I fr out.1.to nucl eoti des,
metal QL AR AR0 e RIR bRy S TR st #8el. "The Tengin
[0011)of si NAZ:. hakowga ﬂsheﬁagtﬁn(o@‘d@fé&ﬁwbm}dlﬁgl@o&IérﬁB&d&fr@nt of

e expreséﬁd in terns of the paired duplex portion

the m"&ﬁé"% Y8t Riag I iglaodisk anit it beingmewiactured wilkhepresess of
Fig. 1 %cgéjd étg%{)mé' h@g@l‘l‘l@n@%ﬁ%é HIV AT H‘Tlg 2%‘[‘21;?5@%& 2D
‘over ha has a Ner sense s rand her
descrilamthi peorsss tetorautela patieuler Vdrﬁ'om af thedinabdisk,orhiltdiga 2A, 2B, 2E
42 (gngrth f 25 Eg Furthg sj nce the over hangl ng
and 25 JeitHie e RESPORLO STOaRR SR FERIOp Of el it Tgetert |
unnecdsSarh QlutRe GEHS Holitey, I‘é%%ﬂc% 'B%El%ﬁ’z{ trs GOV REOREARE are generally
i dentical (sense) to the t gene seq uené%
not I‘GHBG'E@ﬂh@ S\Fhﬁﬁ@lenaﬁgmchg Fas sipipdicgy i ease aﬁhmdarsjamhng;tt}m process

of Tig AR Bt ST e PG P b G BT e BEin s e

pam@nqﬂmatural RNA nDIecuIe such as tRNA, rRNA or viral
or an artificial RNA nolecule), for exanple, in

[00121t he ovA¥ faTgl #d Lpef ﬂpWrdI@gramdé)O@nd in Fig. 24dan umﬁmsheldelata
disk 26(?151&} Be L:reﬁfeﬁu%y&ﬁe écﬁgafeﬁtg E@sgn'}agéshggv 1sskt de* may glready

structure In

have beleLinipeimsdd wihl edtarmuuhmlgheamada zﬁéeﬁZHDﬁﬂ@@h@ﬂ-d@M aded 23KRhar
a |inker. RNA, The | ength of the

I d
the corfg e 26 P bt T Briaedecation an cmﬁaumtp reegivens RFE tag
01rcu1te¥1§‘§8?ﬁeeemﬂ'<§ilﬁl9nt§ iné)lgcatg%l %l@ rft%r lgeoa %!é?sgqn t 111396! 8f

comonl about er na
unﬁms(hhd; ﬂ@a gltSlk 200. théintshad Hata slisk@tﬁ)ﬁenhyﬂmgn@dte dsfhaﬂy fesditide material,

such ag hil3of 3% b oty iy hisa and b s Sorpned in 3pp oo lasamyenassch
as but A&t 1ﬂ=&té@1pco bémgliRjedPoRolded aﬁ‘&?@i’@tal%péd 3% s%gxe%ﬂo‘&ﬁﬂents the

Wien |inker Segnents are enployed, there Is no
unfinispeg ﬁat@ diskr200 inpriyt it containrany mestdlealtitough btheh embodikentsasay not
behnnk%ﬂgﬂ%§nﬁ oes not hi nder pairing of the stem
oF "exanple, for stable pairing of the stem
[0013] por ti ok chivghnsdsPRO 85BigON afdl i BigOZB] MR FINtaB IR DSHOMNAS be

gwkﬁFfor this portion, the i nker portion may have” a
placed gt {1 2 Toratjangdp e farpean injeamedintedata dislnRed. Ingome

st.em
crbod| G i R crithly ROt RLLIIhEREID B30 bigdfen any
portion to include introns so that the introns are
exci sed during processinga3f a precursor RNA into
mat ure RNA, thereby allow ng pairing of the stem
portion. In the case of a stem | oop si RNA, either end
(head or tail) of RNAwith no |oop structure may have
a Iom1nDIecuIar MEIght RNA As descrlbed above t hese

R I A -
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1 2-nuc Bl (sense) SEQ ID NO 125 5 ' GGAUCUUAUUUCS '
7 -nuc B 2 (sense) SEQ ID NO 126 5 ' GACAAUG3 ' 27-nuc
waoe\2qoansizsense) SEQ ID NO 7 6 3 PCT/US2006/043172
'TTCCUAGAAUAAAGAAGCCUCUGUUAC 5" 6-nuc gap 14-nuc B |
(sense) SEQ ID NO 127 5 ' GGAUCUUAUUUCUU3 ' 5 -nuc B 2
feas1blé SRAE buchHe Hupnéicﬁmﬁé%ﬁto@s%%@ﬁ?swe @d/orpouAng antdlied needrial
SEQ I D NO 3 ' TTCCUAGAAUAAAGAAGCCUCUGU @? %
into théragers aga»@o anc‘eleﬁmg igsqlidgly epeyayl tageirque Ny 11 5!l gther

B s s

into the b LAGANIAOA! i3l wheir the datgalfmk]ls 8wt cﬁ@rn@dl
(sense). SEQ I D NO

131
Tris cqpisopbine 1 weepions REY es 3 ogd - S0 et SRprBhalf
could t QtﬁeDadHQd la?va@it%e o-fg Bcit so that it
- nuc recogni zed that the precise
could nmmbmeﬂoa:te ané flyetierr oihen He disk Blspinaing aBhightpaett s faygight
aﬁg%/ Wi th the provi so that the si RNA nol ecule w |
if only;3quesitfeVEKd'Se4 r et ches of continuous base pairs each
[0014]St ' €t CRs oviPRUIBOUDYSCIR @&a@ex&@tﬂa% ﬁabmwm&@amﬂ d@fstr fhe
gap of at |east one nucleotid ich correspond
RFID tagelromt mmmmmmwmagbls.shletdn@a@nﬁlgw Y S §’@H§’i€ JUIpOSes,
Or_in t sin
such a3 G Gl Bt B kDb e aRE EopllenolbEEEA from

shortu{é%dt Rafi@lsantctind cealies ithe IRIKDI thg ém:Lﬁii\lZA) B‘t‘rﬂ@n’tﬂ: wsed tD plheent
hosphate attached to the B2 strand

a laterg@qw@h ebthasmetal Gophiaseacing thaldnieanal §reriiry :c%d( ] 35 i WXA"@

(used t§ %er ﬁ% tlx%xgﬁtjf{ff %n‘ﬁﬁﬁl ﬁ%ﬁ{‘%%@aﬁhﬁﬁ&hﬁﬁ/éﬁhé Bﬁdﬁ?ng effects

so I ndicate the | ocation
of oxy@én inhte Birc Khe hﬁlteﬁ:hd cangmess(i.el, e clecticahnahtias befhe RIHes

Cmmytt%‘g idube outeorcigranty il Joenbie e ghileRiipdederdic ' °
howev%? % Sl'ﬂﬁ %’ag ‘B?g!r(]]?c%\éa @Hroﬁél?th% KN REASIUbE s bﬁ renovif@eed

I Clze I n the sequences set forth bel ow
portlon nﬂtheaheki mamlphéa@n diegty <aver itscrontpgisir g nof mpcing the shield

| | t t
T AR e
tag cug@l@ "@éé bﬁg&aﬂm&% ih@The MRdres Of thealatd disit, thostii¢id Gmmterlal may

Conti nuots strands, i.e., those w thout ga or ni cﬁ<s
not beareedagh destbad; @gothdr, omﬂon@«p regmyQAhestisk material from over t

UAUUUGUUCGGAGTT -3 ' (SEQ ID NO 133) ASN
Conta%%i IMAGAUCCTT -3 * (SEQ ID NO 134) 2. Nicked
[0015pENSEe SAJ shochnwit 1 AQURd Bl F 1QHICS phahlenﬂ bBAeBEMEd on various parts

of the SR TXCOARTA AR DAGAEE SIS, T SR ARy oN 1457

metal @%&%ds é%%ﬂﬂg‘f‘ﬁéh{ﬁe@net&pﬁ] ’\&Eﬁt ecggérét%zwﬁﬁﬂletal)

the dafﬂﬂeﬁ&m%whm%hﬁﬁmﬁlst&s 'thag Sﬁ@deﬁb‘d\l@ sayatpdigt

Ni cked sense strand with 5 ho stra
technglggies thabesly P apiaq ﬁeqsqmﬁ%re@é@?ee‘iﬁ%a’(@?l ot b 13 may be
coatecf@?ﬁ %IMIW ds but %ot lnﬁ@&ﬁo' allQ'nﬁ{@&l haﬂ;ﬁé tl@a’h@qulred
1eﬂecﬁﬂ601)ar&’&té’nstlbls c]netdldzt@msme@i H@M @e \dpmowgd 115the @ﬁ@@ﬁ%@a to form

an antgOt hkg%&«rr%ﬁkg . %{eﬁ&%i&@#lyv%ﬁche% é}é@% %%5‘ k@agfg fﬁ%‘e RFID

tag mﬁ‘:ﬁlﬂ %5 metAINafibNMIALA HAAGATGCIGRSIDE hetbSh@therBndtdial
6 ) A6. Nicked antisense strand wi.thou

that 1qo¢1@f§pwé1weconémtwgemb a8 Pl limiter jo FOBiR g e ppbodiments

a

the offRycFeciide SERRELRRERRA HBIRE o Sha TR AL SRy

CTCCGAAGAA* A AAGATCCTT- 3 ' (SEQ I D NO : 148 and 149

) Bl B2 7. N cked antisense strand with 5 phosphate,
antisense strand fully nodified with rT nol ecul es,

sense strand unnodified (control) A SEN GGATCgTAgT
TCTTCGGAGTT- 3 " (SEQ | D NO: 150 ) ASN

CTCOGAAGAADATAAGATCCTT- * (SEQ | D NGs : 151 and 152 )
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made of pol ybutyl cyanoacryl ate, which can deliver
drugs across the blood brain barrier and can alter
woewmr o3 upt ake nechani sms (Prog Neur opsychopher/nazmos/043172
Bi ol Psychiatry 23:941-949, 1999).The use of a
| i posome or other drug carrier conprising the
s1mp11f"§ 91%%1 fopEﬁ%oh@ﬁ@ﬂ%ﬁude%@@ LT Rt ddepotiasdtdvat thj: circuitry
ocal I ze drug, for exanple, in certain tissu
area ofttypRE[D Sagahrcaﬁt th eomwgimgveﬁhl@lﬂérlat@tal ohipBgration 130 may be
endot h

used toc};gﬁv%%l cf%pginéﬁtnhe al S%%ouc tﬁ)ﬁ?:ﬁgﬁtrgo\rlmr?lha: Ihgn t hat

[0016]SUr f acgheGheth&d bSde ﬁasaﬁhg i, md:tylmhlpb@' nigsfeasitlermetha lsagess
is also useful. i s approach may_provide. enhanced

but notdgmtq;bﬁopp@ﬁtermge Terqogirobwhere Jag e }SéieB?,Sﬂlﬂgklinﬁﬁme
embod rg}?,pgm 9 ?k %Ia G SPRUISUEC (%ﬁ" %OIQIfO?yBﬁtE] Qﬁﬁtﬁgﬁskaﬁl‘a prevent metal

Amine recogni ormal cells, such
from béﬁ{g cRpasied ﬁeihlose ar€ishdn somn ehiboilinents thx mpﬁl@gd data area and the

ivery strategles for ucl.ei c cul of
metali RN 4RE REKAFVIHRRRORS FCTARITG B I bR

dd&Bhe disk,
et 0 e RS 6 0 i 00 i
whwhBﬁydnnﬂ@@dnanmEMHmg@mﬁﬁkﬁ&wgﬁﬁdwgaxﬁ596 1995; Boado,

[0017] AI d ri %Pm&mas é{layeli)e usealﬁ73rex1/%r3t R %9@% being deposited on
P AQL6 2 hARBd spnedriny bpératied mal not RAAGsAUSA, creatlng

mﬂmu%%m%OSS 1058a 1999. S@%lg%lgc:]'-los,ure also feaﬁ(#es t

accuratfsmet@f feaweescmtbo diski cFhesasaiss p 81069 PLeGiselycon Heg’&"’a

one ont aini n
pocet BRSTRTERS FEBR P PBRBEb I 51 TopaLaBbled . A
showns €80 bhd Io Iﬁlgsmaontﬂih%prof:éﬁs mudyetid uzad tofiine th%mﬁel indle
or increasing the accunul at i g @3 Ll fl gto and
antenngjbdaneso thyhihg Hé,qt%%até?m@iﬂwﬂéfli“ﬁt f get ocaton,
h
dlmengﬁ %ﬁﬂéﬁgy@ k&ﬁ@%hﬂg&;ﬁén&@}%@g%gﬁggflﬁ S\ser such as

but nok ﬁﬂ@eﬂ tdoh oG of Cﬁ)bl Ilabn maythermsd wrablase Henwegntadgnefal in the
exposure for t sula

dr
antenngrdegk. fRagce man HEHYSE 3 le apﬁq%]n%@ {:\,‘Q SegrnglS' t&t are
electngglgf ﬂlﬂﬁﬁﬂlﬂom éé:h]&ﬁ)é 8 Inelal olvglgﬁortl&h&ff thé RUED m@scﬂ‘bmtenay

own to accurul ate selectively in tunor
be comple&mmoyeweMg mnwﬁdhmm&qwdh@ cpeh ‘PfWéaCt one of the

neovascul ue I [
antennACANASHHN %ﬁ]élgﬂ)l f})u% é? § con?a%k %aé:'lﬁ)trt%le"i‘Blsbng@% 1598F that
ablateéﬁ‘fe@al 1a3a8hp 8@xp0159(9 artsTdiIQhé i@y frcthk REDgag cmﬁmfezs the

enhance 't he phar macoki neti cs and pharnmacodyn % d
e s ReA It gy B used to

prevept sgg]ﬁgl Gagd ?lﬁ%o K%%i \@{E{eﬁgl 1%?? h#\ﬂ:oﬁé’gle(tt%e%ﬁ%@éh%c% thdt reflect

most §fhé ?a%@%e%ﬁﬁ%&hatkﬁ@ﬁndeﬁlyMg cigbital is protedted frami tbe aher@rof that
Publ i cati on No. WD 96/10391; Ansell, et al.
laser hagtrer nat i onal PCT Publication No. WD 96/10390; and
[0018 6|/ llgg ?e %E teftha blaﬁl?ﬁ D e '?ﬂshggntgh’tﬁ de@ﬁ&ﬂs‘mﬂ\a{@e sHéQ'n
ong- C|rcu ating l'iposones are also |i ¥
folloviifg prortelat patengsorcetn nu tleeaster akg phthgdatrliske Tahls pattern

reat er extent ared to C i 0 e
permir b gk O o riie SO PRI 4t Bl ghETEg I st s
radlalrﬂﬁf?@@&} Wl tHe AUPL AR ¥encMBSt.t HowbRg, GHettedBiduee nidyverused
pl'een resent disclosure also includes
tocmﬁ@ﬁ@ﬂ@ﬂtﬁ@m@n®W'B@ﬂémsh%m&storage or adm ni stration
whi ch include a pharnmaceutically effective anmount of
the desired conmpounds in a pharmaceutically acceptabl e
carrier or diluent. Acceptable carriers or diluents
for therapeutic use are welg known in the
phar maceutical art, and are described, for exanple, in
Rem ngt on' s Pharmaceuti cal Sciences, Mack Publishing
Co., AAR GCennaro ed., 1985. For

exanple preservatlves stablllzers dyes and flavorlng

e —y - o o o .
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i ncorporation of sugar, base and/ or phosphate

nodi fications and the |like into nucleic acid nolecul es
wowanosd27srodul ati ng catal ysis. In view of suchPCT/US2006/043172

teachings, simlar nodifications can be used as

descri bed herein to nodify the siNA nucleic acid

[0019] 0! eculigs 2efantine showtsanilariemibRairhas, sdth mlgghay dﬁﬂﬁtﬁfent pattern
ability of siNAto pronote RNAI in cells is

for the gn@nna’ sestiond. yA3 sitomi at 440 anthin g cHbmeal manbs deRosiscpp disk
205 in ﬁ{? Iﬁx%fnuc;l gg{e evgn :(g)itsap e(rr}#% e@%ﬁng‘lgltelghﬁ% §28’Q R0 284, as

well as%elﬂgEddibmbMQﬁ mamaezllﬂ IHoRQRs of iy depegmitmtxal ity then be
excessi ve nodifications can éggse sone t.0xi C 93? 3

removefbibrabdeschablpien ip leapganiongs &35 O coMBIGES; ﬂﬁ }r@y |P&fary

dlffereﬁ € lﬁet\ggénet‘ﬁﬁ %ﬁf‘b&ssﬁ;ﬁ% n?{@@%) %{d B %?‘&ebsmﬁr B4 QlEeH is éat the

ages s mze The reduction in the
antenng GRERALS Bigi 2R anf pasttiesed ba thiraifey meiicohdct tbmntenm(¢%nta0§8 at

resulting inin ased effic
the inngp0%t pb SulsBatst SO PEsHR T A COCHF s SFOP i R and
do not %X&t(pv%{ tHe s : ?ﬂs\fw&ﬂtrﬂg@fcﬁﬁ atd Jriie: REO® RlpWirchAk Fherelcae ahe

h an affinity that strongly depends on the degree
laser nefy rot aeahio m@la@f mt:héfrom qyet et srasitiye cirprl areafap the

t t
oSSBT IRl SO0 et
exampﬁ,a@l@%ﬂs 98S artal Birks eﬁ@lhlg agproRimatel 20the hﬁ&(ﬂna aoidacts, in other

Connol ly, et al., J. ol . Chem 257:939-945, 1982.
embOdLl@entaﬂw}’Im@’ otend R?éﬁthﬂﬁ @tfﬁﬁn@ﬁo%fﬁ%t& ficity through the

use of E@b@no t
(0020015 ¢ y, 4}%%1 ﬁ%ﬁ%@éxﬁ%ﬁ% %?%uﬁ%ﬁ?ggﬁé gt g 1o an
embodil%ﬁﬂik&ff@ﬁb in&elgainadh @@W d1@r§lmcﬁﬂ®npu&:i@taelasbr nmyﬂi)l%lpoglzgz(ped over

1987.. This "cluste |ng gffect has SO een?{gl[eeaﬁ Enof

a data sk vetigh basdadmeetaliflerositediea ToRPPRETHRAEY 1 1By g ate
Ot %&3% Rt Repaedabit@le ford:

anRF%géﬁQ%L ﬂj%}?tﬁéggk 1395 ryfglg?ﬁ&%ﬁtgggge of%egeal alct ogeor 3
ablatia@nsbegsioac tAGSA fritimeel ase bearo trhayee tomeil wgae ehlatecﬁnwmﬁgﬁmftt e

exogenpus. co nds ross, cel | ranes i:
deposted PN Bt aRm g D PR LRTEo R PO R By e
mannd}af £ 888 SHEd radRl HBMnEFr6althO ki theiRR&@TRER] thay Be turned on and

carci norm The use of bioconjugates can al.sqQ provide a

off at deseinatedgimésrsotthas it dagainpeablae suy Bretal fopmpatieylar locations, even

unds requi d f
e
turned$TRE/NBE Akh ARkl zePPoAIvRS 6f the darm disk are gadsatgettirauigh cheglaser

the use of nucleic acid bioconjugates of the
beam.j nventi on. hi gher specificity of these nolecules. In
ne e h&BEHi §la80 SHMA
[0021 I ec% % Qﬁﬂ@ﬁg 1tm%osp %ﬁéﬁég%@&%ongﬂ%ﬁﬁl fi cé |aons '
dlstaneém’mer Iaserﬂgamnﬁawlﬁe moved I;aﬁraﬁp lso tlott Hiedagee beam will strike the data

hor odi.t hj,oate, neth hosphonat e
ok LT SO, <ot BRSSO Sty g Tl
mamn&a ‘ﬁ’%&é ek f! hm@éaecBafﬁ' H&¥ifg RAhMAAEHEs, Bbtadingtie laser device

onam de, famat’'e, fornmacetal, t hi of or macet al
50 thaaﬂxé/b@amasltxklgds?.hd q«sk atswcbﬁiermmaudmh distanee, 3 redivaching g laser beam

i A S OO B0 M e
4) etc Pr@ﬁ&%ﬁdrﬁ%w'aﬂd Nad ety b3y Bsdaridiat dVRradsdidl dihhces until the

7, 1995, and Mesnmeker, et _al., "Novel Bagtll;bonte
portiome pf theelvperited mesttal chat gemeial fein pBEID jpRteen? Pl Epee of the
di
data dffg LD GRors ST GE RRERAPAEteq iR 18 Bdve o ciroui
nol ecul es are described in Akhtar, et al., Trends Cell
Bi 0. 2:139, 1992; Delivery gStrat egi es for Antisense
A i gonucl eoti de Therapeutics, ed. Akhtar, 1995;
Maurer, et al., ML Menbr. Biol. 7(5:129-140, 1999;
Hof | and and Huang, Handb. Exp. Pharnmacol. 137:165-192,
1999; and Lee, et \ ACS Synp. Ser 752: 184- 192 2000.
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Exanpl es of such anal ogs include, without limtation,
phosphor ot hi oat es, phosphoram dates, nethyl
w@b@spbanat es, chiral -nmethyl phosphonates, 2- QarEUR3006/043172
ri bonucl eoti des, peptide-nucleic acids (PNAs). "Large
doubl e-stranded RNA" refers to any doubl e-stranded RNA
area of VR PID thigirtBit A28 &lilor bh @k @kodikk AR kARt BethPROm the
for exanple | arger than 100 bp or nore part|cularly

desired arcgwablannBYde t@pnsmred sempletecd 369, and |aay srmaisRERATHEYNS

res of h . The
P erat}%gg ebe? e?fgﬁ%%%gol Sélrc i aQR'}l%Niﬁg {he%afﬂflégmﬁ? e erein.
1nmnﬁmhﬁn@9Qﬁhﬁﬁ@iranded RNA may i nclude nodified bases
where the nodification may be to the phosphate sugar
[0022}hackbokke fregodna tﬁécm&néésnt%r@edseéwlwétﬂttf‘ie@él@mhﬁ

Vartatio'ﬁg I\)&#‘Iﬁi Scluir?h t Q961131 11? a r I %ﬂagﬁtlgf@e% nﬂgﬂcgaﬁttg 1

catlon Chown 1 n t tran

included tnuhe um&om;aaynﬁmduﬁmtmﬁthb ynveetidn, odrigH ewdintitdyonBNgy the spirit
st gﬂg z%fh .as occurs for a hairpin or a mcro RNA or

and segpe oi{Re 9N B AW di stinct conpl ementary RNA
strands. "Overl apping" refers to when two RNA
fragnents have sequences which overlap by a plurality
of nucl eotides on one strand, for exanple, where the
plurality of nucleotides (nt) nunbers as few as 2-5
nucl eoti des or by 5-10 nucl eotides or nore. "One or
nore dsRNAs" refers to dsRNAs that differ from each
ot her on the basis of sequence. "Target gene or NMRNA"
refers to any gene or nRNA of interest. Indeed any of
the genes previously identified by genetics or by
sequencing may represent a target. Target genes or
MRNA may i ncl ude devel opnental genes and regul atory
genes as well as netabolic or structural genes or
genes encodi ng enzynes. The target gene nmay be
expressed in those cells in which a phenotype is being
investigated or in an organismin a manner that
directly or indirectly inpacts a phenotypic
characteristic. The target gene may be endogenous or
exogenous. Such cells include any cell in the body of
an adult or enbryonic animal or plant including ganete
or any isolated cell such as occurs in an i nmort al

cell line or primary cell culture. In this
speci fication and the appended cl ai ms, the singular
forms of "a", "an" and "the" include plural reference

unl ess the context clearly dictates otherw se. The
exanpl es given herein are solely for the purpose of
illustration and are not intended to limt the scope
of the invention as described in the clains. Although
specific ternms and val ues have been enpl oyed herein,
such terns and values will be understood as exenplary
and non to limt the scope of the invention. Al
publications and references cited in this disclosure
are hereby incorporated by reference in their entirety
for all purposes. EXAMPLES The above discl osure
general ly descri bes the present invention, which is
further exenplified by the foll ow ng exanpl es. These
exanpl es are described solely for purposes of
illustration, and are not intended to linmt the scope
of the invention. Al though specific terns and val ues
have been enpl oyed herein, such terns and val ues wl |
i kewi se be understood as exenplary and non-limting
to the scope of the invention. Exanple 1 Protocols and
Met hods Used Synthesis of si RNA/ Pol ypepti de Conjugates
Bot h pol ypepti des and RNA are prepared using standard
sol id phase synthesis nethods. The pol ypepti de and RNA
nol ecul es nmust be functionalized with specific

noi eties to allow for covalent attachnent to each
other For the polypeptlde the N—terntnus |s

T e 1 ] T I -
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The present exanpl e denonstrates that the exenplary
si RNA/ pol ypepti de conjugates of the instant invention
waleommse2ed i cit an interferon response when i nCROBRUSZNG/043172
wi t h human nonocytes. Interferon responsiveness is a
potential side-effect of transfecting cells with
What i§cRB¥A&d isThus, a study was perforned in vitro to assess
whet her si RNA/ pol ypepti de dsCoP277nf RO50 (anti - sense
strand Iinkage) and dsCoP277nf R952 (sense strand
an interferon response. The Qneg
L. &Kﬁ?o Icgméﬁ E%e conj ugate (CoP840) served as a

r@@atttmgaesﬁﬂwcﬁtze whtdrial biitd @rdaey disk inlan(drédNolbe vsed foraeadio
as a positive control. Each conjugate was tested at 1
frequepgy ldwlf‘matloqwmaat?an@w nM concentration. The
t g RFIO" fen
R A ik o R ey
si RNA/ pol ypeptide conjugate did not induce M PI a

ressi on.and the positjve cantrol i nduced a .
2. RRRed bt Bae v hGE R FeabsRie S coutictive e thyluises
sputtelfifiRBeesénf RI50 and dsCoP277nf R952 induced MEPI al evel s
conparable to that of the Qreg si RNA/ pol ypepti de
negative control, indicating that these conjugates do
t el inte [Qn. Iesponsi veness cancent,r tlons
e s A A TR
(refer to Table 5, Exanple 3).Exanple 6 Vero Cell
Transfection in 24 Wl | Plate This Exanpl e di scl oses a
4. merrwethpd of Plai dawberaly seidrRImormEs oBKigpRtating the perdipp of
grown i n DVEM nedi um cont ai ni ng 10% FBS, 2
the del&m%t%élq% GPam ne, 10 nM Hepes, 100 units/m pen/strep.
One day before transfection, |og-phase cultures of

Vero cells are seeded. in, wel |l plate at 50, 00
5. cEh et of claur 8, whetrinrgidablateng, coppkises fi5ingna laser beam to trim
[ tion of L2K (Lipofectam ne(tm
away tggggﬁﬁ?lr?ﬂlﬁ 8gi%{edf%gértylal | si RNA doses. M x L2K gently
in Opti MEMr) cell culture medium (Invitrogen) and add

t.o dilyt d RNA. bat t f 3
6. ofheineogor Phiha: ehp SR et b e fidrdtes
YAG 18870k 8600 Absel RetrBREwaY tHehRrtidICaHané Hbsitedbtal e

supernatant is aspirated and 150 m DMEM nedi um
containing 10% FBS is added to each well. Next 150 ni

7. O?I Salcttgxgél é?n%grg %lll‘tglFr C dak%)l(n%%ta?ﬁi%g%ng%%ﬁ% yggl\’\&l to tﬁ'e data

disk prditi8 kaidriepbatihOncd@ucBvdi@ptesialat 370C, the supernat ant
is renoved and 1m conplete nmedia is added per well.
For Cy5-si RNA detection, incubate ceI | s overnight and

re . .

B G Bol 8P ol SRR Ele SRESEPAPRYD B B R o

data digk pdbr tdomsicdepositing k cpeductied mafeoial.t oxi city det ection.
Swirl wells gently and incubate for 15 m nutes at
370C. Cells can be exam ned i medi ately using the

9. TTMOKESEERF k" Oﬁl‘fﬁ@tecdfﬁﬁr%g@@oﬁﬁﬁg BYayel bf §fidld material
Exam ne cel | s using phase contrast for toxicity of

over apeeinefadhé BRI taggoion dssaidseppslting 2 ddodegiyle mdtersetli on
Assay (HA Assay) This Exanpl e discloses a
hemaggl uti nati on assay that may be used to cal cul ate

10.  thiee dbihed odtlaith ﬂuﬁfﬁéreﬁfﬁdikfe@dsﬁlh'g_’lgbfﬁpﬁ%% -depbgEiEdsame type
cells. Hemaggl uti nation assays are used to

of metah agris HeRosiied ouE S daip ared of tb@tﬂtslire supernatants. Sone
viral famlies, e.g., influenza virus, have surface or
envel ope protei ns, that are able to aggl utinate (stick
to) human or animal red blood cells (RBC) and bind to
the N-acetylneuram nic acigl on the RBC surface.
Because each virus has many cell surface proteins, one
virus can stick to nore than one RBC. The result of
this is that the virus-bound RBCs becone crosslinked
by the wruses | eadi ng to the formatlon of a type of

[y U T] oy v ~ a1 oy v - r
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conprises an am no acid sequence selected fromthe
group consisting of KRRQRRR (SEQ ID NO 1),
WERIKIFENRRVKVWKK ( SEQ | DNO  2), PCT/US2006/043172

DAATATRGRSAASRPTERPRAPARSASRPRRPVD ( SEQ JD NGO 3),
AAVALLPAVLLALLAP (SEQ ID NO 4), AAVLLPVLLPVLLAAP ( SEQ

11. | Bad\NQethodl of VE%ALM@J@@RD%% éd?nl\%es Easking an area of the
GALFLGALGAAGSTMGA ( SEQ | GLHLLVL LQGA

data d@@@@neww@pwtln&mm@mkmgﬂ@Ar@vmp (SEQ I D I\IO
9), GWLNSAGYLLKI NLKALAALAKKIL (SEQ IDNO 10),
TPPKKKRKVEDPKKKK (SEQ I D NO 11), RRRRRRR (SEQ I D NO

12.  12he mih8l IS AlakkAl KRk sal SEPobiBn pebmpiddes depositing on a side of

FGAI AGEI ENGAEG (SEQ I D NO 14), FFGAVI GTl ALGVATA
the dlSEé ingludgsa dpgy are| GELLGVGSAI ASGV (SEQ | D NO. 16),

%Eéb%&%%@m%%@d Bshvidd A rad e ALY RERER on

(RFIDAGTERVCKDSECRAB IR bl @A@Y GKT SHL RAHL RWHT GERPF
MC (SEQ I D NO 19),
ACTCPNCKDGEKRSGECEKKKHVCHIPDCGKTFRKTSLLRAHVRLHTGERPFVC

14. J@%ﬁﬁ (%K &u}gther coml%nsm an lélzll_D ta 11cugvc\;_)l1§%gd to the

RFID @lt(ﬂSEQ ID NO 21),
ACSCPNCREGEGRGSNEPGKKKQHI CHI EGCGKVYCGKT SHL RAHL RWHT GERPF
I C (SEQ I DNO 22),

15. @ﬂ{iﬁmﬂﬁl MCRBERGRINS ] et rERu Y sAS st b ées
ERPFLC (SEQ I D NO 23),

laser-tiEmeEENG@ERERL. GPAGVHL RKKNI HSCHI PGOGKVYGKT SHLKAHL RWHT GER
PFVC (SEQ ID NO 24),

RCTCPNCKAI KHGDRGSQHTHL CSVPGCGKT YKKT SHL RAHL RKHTGDRPFVC

16.  (‘BEQppRradNg of2%im 13, wherein the laser-trimmed deposited metal comprises
Pg S%QKKI FFFI FSNFRGDGKSRI HI CHL CNKTYGKT SHL RAHL RGHAGNKPF

Sputieige PO | D NO. 26), , WAETVKPFQCRI CVRNFSTRQARRNHRRRHR

GKI NLKALAALAKKI L (SEQ ID NO. 28
7. (%QHCE%MF%%@I%((SEQIDI\IO 29) | (S5Q )

GRIGEIRORRRIBFCRIAIMTRGRR m&ta@zmpwmcbsﬁ@me@emd by a

W I AT ——

ﬁ@‘m ﬁMﬁgﬁAQ(KDG(I G . SRKE SYSVYVYKVLKQ (SEQ I D
RKESYéVYVYKVLKQ (SEQ ID NO 41),
laBHORKERERIKER Y Sy otk d

K@déﬁE@;ﬂdD NO 42),

Al WKR%%W%%%%% mﬂﬁl ’on)the data disk to

form akRESHIGRERKESHMOAEMEEPID) Sitehhd b NBe déti)disk..
KKRKRSRKESYSVYVYKVLKQ (SEQ ID NO 46),
KRSRKESYSVYVYKVLKQ (SEQ I D NO 47), SYSVYVYKVLKQ ( SEQ

| BB YRl RESDAR e oo R RS R el

from thISKICAY THA QRIKE CKISRIKRBIIKEMSHAVIY KM Kk({ SEQ | D NO  52).
56. A nethod for reducing the titer of a target virus,
sai d method conprising the steps of: (a) selecting a

19.  UBEOgtcHReIalA" 7SRNG TRE bﬁérgﬁiorﬁ%‘?% n%n%dbﬂgtlffg @h&'nfbving
said target gene’ Is a target viral ene desi gni ng

are cotralledrto symavehe mictn) frmusener alsireuis mRMAL Avddic Gleggsicy f or

ted gene silencing of the target vira

Kbnﬂ%ﬁ#&p(@ﬁgngg%cg%% of said si RNA nol ecul e(s) conpri ses

a gapped or nicked dupl ex and wherein the gap or nick

appears in either a sense strand or in an anti-sense

strand of said si RNA dupl ex; (c) conjugating said

SiRNA to a peptide conprising about 5 to about 40

am no acids; and (d) adm nistering said si RNA

nol ecul e(s) to a cell expressing said target vira

gene, wherein the si RNA nojecul e peptide conjugate is

capabl e of specifically binding to the correspondi ng

target viral nRNA thereby reducing its expression

| evel in the cell. 57. A nethod for reducing the

expreSS|on of an endogenous gene, sald nethod

. oy " o
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