10

15

20

25

RNAI  MODULATI ON OF RSV AND THERAPEUTI C USES THEREOF

RELATEDAPPLI CATI ONS Thi s application clains the
wheweh74340f U. S. Provisional Application No. PCT/US2006/000425

60/ 642,364, filed January 7, 2005, which is

i ncorporated herein by reference in its entirety.

TECHNI CALFI ELD The invention relates to the field of

respiratory syncytial viral (RSV) therapy and

conpositions and nmethods for nodul ating vira

repllcatlon and nDre partlcularly to the

Adih \ THER;

virus by ol i gonucl eotl des via RNA i nterference which

are adm ni st ered and nasa

passage via inhalgﬁﬁﬁﬁtﬁﬂfﬁgﬁggﬁiﬁgﬁﬁ systemcally

via inj ection/intravenous . BACKGROUND By virtue of

iTthss applicitioh clains theanéfitaf S (Hrovibional ApplicitionN&6P@42,d64, filed

to a slew of airborne pathogens that cause a variety

J anuarsb? 2083,5vhigh 5r1§1°°5P<Pfﬁ’@ﬁth§fen\}?3f r&ferms@&tti; SHIBY- t he

respiratory tract is the nost conmon cause of

infantile hospitalization in the devel oped world with

an estimted 91, 000 BRGIHENIGAHFEELBns in the US at a

cost of $300 M Human respiratory syncytial virus

¢ f R '

oAl BRI e 08 i RO kRS Py o
compolsitienstqnglemeﬂmdﬂ fbmxmlula‘rﬁ@maéhtaphyatidnamt(hmoﬂeqmdiau@r]lydo the down-

regulat}g %;geg&g)gor?)agrle%g?l&%y ts){il?c%gllvgl!ulg @5 ol é%?eotl%vsggﬁfﬁA mferference
which a?‘e %dmlr)ﬁéteﬁh locaﬁ:ﬂb thMGeR kah@hasaﬁ%‘ésag@ 4ia iBSatididintranasally or

RSV alone infects up to % of all babies
systemigallyivia injlgetidn/intrevepews. of |ife, and essentially all
wthin the first 2 years. It is a significant cause of
norbidity and nortality in the elderly as well.
Inmunity after RSV i nfRACKGROVNRRi t her conpl ete nor
| asting, and therefore, repeated infections occur in

TP L0 SRS S AR Sl

pathogé® thatfceuseReweiatycdt rE@ﬁraﬁfrff Sﬂ&hbﬁ/ﬁ@ V[Iﬁﬁhf@ﬁbn affe Y&PHIhOS tract is
agai nst RSV has been ﬁlggln for nearly four decades

the mogjcommen gaysr-elanfaylehospiimaien ip tlJe davelored piorld vghsan estlmated

oo R GRS AORR) o OSSD mafllyy Fprine

(RSV) ahd paraiafluynzapprue VIV )fags tved hiner adehivé of?pésrpmmﬁy {ifnekso tdgether, they
uses LP&Y exi st for nonhl(,lman ani mal s such as .t he

infect tﬁgpppeé an er r?ﬁpgatg%trgqﬁ%é ng4n STHE> Prrymons and bronchlohtls
(Openshaw, P.J.M.. Respir. Res. 3 (Suppl 1), S15-S20 (2002), Easton, A.J., et al., Clin.

Microbiol. Rev. 17, 390-412 (2004)). RSV alone infects up to 65% of all babies within the first

year of life, and essentially all within the first 2 years. It is a significant cause of morbidity and
mortality in the elderly as well. Immunity after RSV infection is neither complete nor lasting, |
and therefore, repeated infections occur in all age groups. Infants experiencing RSV
bronchiolitis are more likely to develop wheezing and asthma later in life. Research for effective
treatment and vaccine against RSV has been ongoing for nearly four decades with few successes

(Openshaw, P.J.M.. Respir. Res. 3 (Suppl 1), S15-820 (2002), Maggon, K. et al, Rev. Med. Virol.
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agriculture and the dairy and neat industry (Easton,
Al., et al., CHn. Mcrobiol. Rev. 17, 390-412 (2004)).
w®oi0k/0R8¥ cont ai N nonsegnent ed negat i ve- st r andPEMBS2006/000425
genones and belong to the Paranyxoviridae famly. A
nunber of features of these viruses have contri buted
to the difficulties of prevention and therapy. The
viral genones nmutate at a high rate due to the | ack of
L, b P S g T RPN o Sl RS ains of both
virusescisoiegist fog nenhualanabinglysach anthe ccattla,rgoat; prmd(sﬁeﬂpl, exusiiag Joss to
agrculiig T oyt APPSR b iy Migiogiol Res 11590412
(2004)abandoned partly because the virus devel oped resi st ant
nmut atl ons that were mapped to the F gene (Razi nkov, V
. , Antivir. Res. 55, 189-200 (2002), Morton,
@Pth ESV&pntami nopseggiEnRd neeive-srag! RNAENymenmdbelang tosbs

t r ot addi 0, t.h
Param A3 ERGNY, L b B fanBEPH AR i A febipeilca o e
difficubiecof plaxtdnﬁmn éﬁﬂlkﬁpy EThe wtal gbnome‘s’lrﬁlﬁitt@ gia B raté e tMl& lack of
Burke, E. al . Virol. 74, 669- 675

a fePh“%Et’R?g)’mO Erfading H@charétm af the RJ\TA SUAqTRgs, Presentipg & sigpigigant challenge
n deSlEes Ee%:?e%\lf‘ﬁh l§}g‘lhcln%} or%ﬂgxgt; i| sﬁgg%hl Si tg{?’s %Zgﬁdp}goel'xku 13, 1-15
(2000)); I:Peglmiseg lnlﬁbﬁor,s of the, RSA( fimlon, privieingF) wbmnbﬂmdonedﬁartli becdse the

. 2003 es, .L.M, et al., . rol. 11, 9831-9844 . .
virus d%@%@gt tesf'?%@me}taﬂaa%@fiwga nﬁgvef‘;toab%t’ gEneRaginkey; e§?' al., ntivir
Res. 53, €891300 @002)WIOHMOROL: § Ndriadt

= di seaseas Pol ack, gtjg te Vz;%fbgg@'il \a@@%s@gzmg)g 859 865
associafexgiiipyellular peoteinsradiing o thioldeiciley Qlﬁtd:@ﬂlmog celdHfioy virslanaterial for

Vaccme[tl%ﬁgﬁ{lrk%l BS a? R%W)lg@ﬁ%%?@ g%% f@ég) ?ugfehg E{‘ étr TW&OZ }4, 669-

675 (2008 ipes SS;%ﬂsle JRRMoIt 1B12655.2862 A2B8)) UtihAe), kit fnhihology of both,
I en th and i el ds el even major proteins. (Falsey

and espeeially , PgKQHsitehoomples (walats, RB ¢ iolst all d@raé dinmunol. 16,

e O B8 LT A e g

proteinsras} vacomes feadstoYiminendpbtenniatidter Fasdind- é‘ﬁl@ﬁéeﬂﬂﬁssﬁw (Polack, F.P. et

The SH (
al.J. E% j?pd)p th% %é§t8[%§ 6% NI %gvkﬁ% llpﬁ@l?elpr;g)ls blpsqr;?S@de by tbe sepgat closure
of a multBed A2k Blch&hh REGaRgs0C ated Wi th the viral

envel ope but do not ce a protective immne
response. The N (mmj or nucl eocapsid associ ated

Eﬂﬂ@ﬁ?&\hgenome(qghmmmle strgnd cafmgmx(ersams@rm@ Iyt Es22

nucleot%hg\tn? ]'Fﬁéthp Wg yheé sS g?Jeﬁ éﬁ&r&%&%ﬁ%g&ﬁ : eﬂ\é\iﬁ ]If“qé*?%alsh 2000,

Cllmcabl\/ﬁsmbﬁlﬂg’;’cal)ﬁé{rﬂe@b PaBE189.) Tesd of"thééé%rbt@fn@ ras Fi(@RioaYind G
re_not present in
(attachment) glycolg)rotems are the major surface proteins and the most important for inducing

protective immunity. The SH (small hydrophobic) protein, the M (matrix) protein, and the M2
(22 kDa) protein are associated with the viral envelope but do not induce a protective immune
response. The N (major nucleocapsid associated protein), P (phosphoprotein), and L (major

polymerase protein) proteins are found associated with virion RNA. The two non-structural
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infectious virions. Human RSV strains have been

classified into two major groups, A and B. The G
w@bkopeop3ad ei n has been shown to be the nost di RET/Ys2UD6/000425

anong RSV proteins. Variability of the RSV G

gl ycoprotein between and within the two RSV groups is

believed to be inportant to the ability of RSV to

cause yearly outbreaks of disease. The G gl ycoprotein

proting N4 N2 e b1 PR 26 o S0 BiekRBoR B ot prgptn

infectiok gioyis.gl ycosyl at ed stal k structure of 90 kDa, as well
as heparin-bi ndi ng domai ns. The gl ycoprotein exists in
secreted and nenbrane-bound, forns. Successful nethods

Srman RV sigpmsdgve h?eaalasélﬁe@rr@o YR maiet BLPUBhAvand ihe O
glycop I%?Ig z%g)ye% %{6%2130 gg@&krp %gg{élr e &@{ST BM%QM: Yariability of the

RSV Grgtgpprotdio bytwicernatd mthuh tiRSWoi E!S\a gmabsf islbiehigvteil ngbe important to the

ability GRE 9 s ety GHIHGNS P bPa 5 0 WP apRot oy 80-299
amino éﬂl(ﬁ%ﬁ@ﬁ&ﬁ% Rh RS siphs), i hdah 'ihti’éﬂc@lhﬂirhﬁarﬁhﬁﬁ%?ﬁle and highly

oXl a can occur I n associatl on W th \/
glycosylattﬁ@ ettalkcatructomf@@ kiDag gt well o4 hdpamygwémg\domamsnﬁb@glywpmtem

V. tllatlonfor children with
exists i 8606%{?2%&:%“?%@% s%undefgf recurrent apnea can
I ower nortality. Sone phyS| CI ans prescri be steroids.

Sovesul mettydy dlireatintR 8V ildvttonsdie eirdnfigtunst£lEble @Maggon K and
does. not affect the clinical course of infants

S. Baﬂ%%@%m?wnd‘é?ﬁlw darolegyt el 49 nfaetio ehhe lower respiratory tract
with R@‘V ng;& AV 1fn§tin% cogﬁgr ) n éc}%?&ts &€Ne h%ltlﬁé QH@el s bﬁcmtenahex1st on

I nat 1 on ators e use ess 1 n
how to mmmuo adlmit 0D dxsmaoga nfastsi amd@hﬁdmemmm thedis¢dsy. Hypoxia, which

can occiliﬁ \ég%tslgflfl a’kgg q]‘(lg{,] §,I %getéai wf‘g@ (éggleg ré/(leana r\{\gsglhcannula

Mechaﬁ&él%ﬁﬁﬁﬁbm RhN ey SRR 3SR aRBA ARt b ck S&GE QIS HRéS can lower
al so been used. R bavirin, a guanosine anal ogue W th

mortalig Sovierdlysigiens pesoyibe steroide élmvx@sed semratl sedies hafeashpwn st steroid

therap Ec%el drﬁ{ffél\} {5]8 gsggl\?;igﬁﬁg? Ifﬁ)'é? t§ gn é\fgingﬁ]%(ﬂ}ﬁjﬁgle Qospltal with

bronchfulifit | Tisicoflich&tetdl dsSalohdlor A SbmBRIALISN §rithtbRéhcHE@ 1#8drs, may be useless
ribavirin is now restricted to i munoconpr om sed

in the pzagemert ofbepnchiolifis eotiwryisgrhealserveniylajed patiqie In infants and

chlldreﬁ %ﬁlrﬁrfdgrr%ﬁfn% R&Xl({f){l Hotie J('h'sé 5Ss Q@ﬁl %%?&%cfﬁ?étﬁlgm?%ﬁqiyﬂhiéga and

W seru t1no |Ons
asthmahsisoidsdlavz eldo bbén whedn wi t h RSV bronchiolitis have
shown t hat

Ribavirin, a guanosine analogue with antiviral activity, has been used to treat infants and
children with RSV bronchiolitis since the mid 1980s, but many studies evaluating its use have
shown conflicting results. In most centers, the use of ribavirin is now restricted to

immunocompromised patients and to those who are severely ill.

The severity of RSV bronchiolitis has been associated with low serum retinol
concentrations, but trials in hospitalized children with RSV bronchiolitis have shown that

vitamin A supplementation provides no beneficial effect. Therapeutic trials of 1500 mg/kg
3
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vitam n A suppl enentation provides no benefici al
effect. Therapeutic trials of 1500 ng/kgi ntravenous
wR3Meiomswihe gl obulin or 100 ng/ kg inhal ed i MMUPET/US2006/000425
globulin for RSV |l owerrespiratory- tract infection
have al so failed to show substantial benefici al
effects. In devel oped countries, the treatnent of RSV
| ower-respiratory-tract infection is generally limted
intrave ] | liatedl; i LWer-
v e e gl O R0 mBREl A phRE SRR e
respiratoxystrach mdedtion hivee dlsclailaf toshos sulstsitial beaéfidial atfycthi
devel opi ng countries, oxygen is the main therapy (when

vai |l abl nd th nl | ower. nortal jty i.s .
Ry eBRe oo B el RS Brshepisfonries sl
s gy o 08 58 i
situatiopgdyeNmyts bigh aeptger tqtha dack,of censeiisus onkivay. i developing countries,

owyeenOHEAHERE QA 5B Bl b s KRS Bl
preventjpast - t ranscri pti onal silencing in nmany organi sns,

i ncluding vertebrates, and has provided a new tool for

dyin ene function. RNAI has been suggested as a )

m&e@f chgE o] gs &t inttiply soiged ki for workers to describe
the obsex@RMnThat!dBWE &t randef RAGA e?&lp I
] as _sugg%:sti ons r\?\?t h no S%Sm)n fcg.%tiago\égrgglg ﬁ’gg"ﬂ%‘l‘%%
introdugsd infoebritsdFaperal, ature 39 T80 lo1298)t BhoredSRINA direetsl gene-

.~ for.safe and effective vacci nes against RSV,

specificy BOst BTy pUongl SHSee T many SbsipiSRoRCI e e bealss. agd bps
providel @e@wt06] foh @k bdre fAkteidhS RN HELLALSgfRfedtl 8 RldiRA of

RSV infection at all ages and in inmuno-conprom sed
developingf g4 glapssof thwrapeatis sgaatss Hawaven do dae, thesedavd feimpined mostly as

suggestft@gg %@@%&L&@gﬁﬁié&ég @%to%ﬂe}g% E?rrgtgeg Cstet%l ﬁ%rg&%%ﬁg.r gzg © B: ©

studi ed, and screening for therapeutic agents and
Vhareions shezais dayecell &rishictaat] effectiMee apiifSQBhinktRIEV L dspetially for
infants SV LSGQIES ﬁ%e?l/%gus shqrtcomngs in the art bg .
infants gpd childreng There il ameed fomberapeutispgents mdbmptheds for treating RSV
infectiof LA ek Add A inkh eI OB ldNiffehd, HereTPRIS0 b el fo¥ scientific
the present invention advances the ar 1‘by providi ng
methods RGhargtenizs thelpaotettveembemn response td RSVedduhst tRSpathegeatsis of the

. L0 vitr nd,in vivo s wel ], as bei effectiye ..
discase bgh e i e ing (o Eispaneu ey and daccinesanbh guitated. The
present inverte@eokdrConflpratidus sRbrtddMifigCinadBSaPhy PRIVREHE BRthods and
SUMVARY The présent invention is based on the in vitro

composieys pHest iedomadinaiingaripeeyentieg RE¥\nfsatiorh eSpecifically, the present
invention advances the art by providing iRNA agents that have been shown to reduce RSV levels

in vitro and in vivo, as well as being effective against both major subtypes of RSV, and a

showing of therapeutic activity of this class of molecules.

SUMMARY

The present invention is based on the in vitro and in vivo demonstration that RSV can be
inhibited through intranasal administration of iRNA agents, as well as by parenteral
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i nhi bited through intranasal adm nistration of i RNA
agents, as well as by parenteral adm nistration of such
wag@nos4@nd the identification of potent i RNAPEIES1086/000425
fromthe P,N and L gene of RSV that can reduce RNA
| evel s with both the A and B subtype of RSV. Based on
these findings, the present invention provides
speci fic conpositions and nethods that are useful in
admini i \/ ! n
o el S Y R N B S R e K ama L
gene of RiyVathat chh ecduce B levely with both thpAcind Beaablype pf RSV dBssed on these

g, B R osS B B Sa b o2t
ducinp RSVeRRNOER VA, KV pRfei fui et 3,
e ucmt@he P, N an‘é L genglg,ieg% Eg%%%{ﬁ%v%@?{&??‘?? %:%ﬁéglf’ I%f“é

mammal.fph &s 3 earconpri si ng 15 or nore conti guous
nucl eoti des fromone of the sequence provided in Table

Ao R B R 0 4 f o
essentially off eptongeBingi tdastdlS driv@se cdtipubitafhciebtidea Dl 68 (;fglﬁ@g'et%}:s of
un

RS The %g;g% stranded i RNA agent can either have .

V. pafigdady thedy N 99 ds genspoiR$Waad evase natigielardy agents that comprising 15
JHaGH ' r . .ends. .of . t ] QU
o e R alor A uPer EOB4R, i BEHR, mhe v
agent pigfrahly bonsisoafilessitheg 30i lnokeviidos @bt dang,Wop 123 nleotady, kh as
ose RO BT 8 Rt SR e o i s o
more prefel MRV Qlvbilien SWIY Y & éin i :

e TR agent Can be Lot her BT P as Qb PEogget

attached to a ligand that is selected to inprove
withist| the iIRNAYagent caueithsn cantain ehlyulaturalipecakeingfribpinecleotide

w36 S8 S o AT AL e
one or eaepb tetritonusles Mefsoburlitd Ehat B iREl1deia 36 ziééfx‘fj THRARNRA: agent can be
conposi tion

furth lgar%&ul arly as a pharmaceuti cal 3 L
o GflifEY &2 xiorhsrattadicrliep yisend thetds pelentes! torimneoyastabiditss digtsibution
1 [ .
o e Y Qi SO ah PRARR S 28 g pgotated form
or can bie RivA ofi g phersyaceuiital congmeitior nisatiiorthietrsethodsldesczidsd Rérbinf WO
. .oF nore i RNA nts, each_one directed to a different
pantioulgfly died ghapaceuRee] Cqmiasiion foamplpisd oy delient o R upgsres gasa
assage UR orR{u@a e for AR ABRinfHLOET ' [ i
P Ssager educi ng t hélpl evel %{fﬁn'sg%/ﬁ%}i?r%@@rjém%%ﬁﬂ%q Egﬁﬁgsft%&s: i contain
one or magre RN A agenipr dnddn soree smbpdinfenmdwilhéamtaim twigoromere dRNA ients,

j t f the pr invention tqQ..a subject as
cach onp B APRTE Belenl HERRRERS Bk HoRCauntva ditfhstt s¥Fsames

the cellular nechanisns involved in RNA interference

Tl medentinvestion fleperagdsvidhomuhbd forR¥AciD (i 168 bf REY viral

mRNA in a cell. Such methods comprise the step of administering one of the iRNA agents of the

present invention to a subject as further described below. The present methods utilize the cellular
mechanisms involved in RNA interference to selectively degrade the viral mRNA in a cell and
are comprised of the step of contacting a cell with one of the antiviral iRNA agents of the present

invention. Such methods can be performed directly on a cell or can be performed on a
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are conprised of the step of contacting a cell wth
one of the antiviral i RNA agents of the present
w0 pwent43ad. Such met hods can be perforned di r eRCT/YSIN06/600425
cell or can be perfornmed on amanmal i an subj ect by
adm nistering to a subject one of the i RNA
agent s/ phar maceuti cal conpositions of the present
i nvention. Reduction of viral rnRNAin a cells results

oy b 86 85 e 6 A on P RN Shopassuted
compoﬁﬁ@isldf &iel pr€settd ihfdntibh.t REducAsn SMAMNMRNA fiea &eXia P@hl@ssih a reduction
The net hods and conpositions of the invention,

g.
in the anpumtRfrvirgbIFoteHHPORIGAT e it A RS TeRS 1%aﬁe%@smmerq>hcatmg
]ﬁ% e or formul ati on descri bed herein,
v1ra1t11§é$ a@ 1ﬂ?§é‘?~a ny’route of adm nistration descri bed
herel n. Particularly inmportant is the showi ng herein
dihe inrethroels asdcongmbsitions o f the invanth, ap., tHehidethgisand RNA bt

ability to inhibit viral i C |on|nr |rat
compoffais il b6 S it b1 0S4 BHET GrmRBHah ORI EHS ap ol it
any rout@¥LHnliRBr AR RELibE@héRin. PafilRflaf SRFBRIY il ﬂi’o@f‘iﬁé’l&?e f

Y and thé description b elcrjlw G h ergreturesS ect’s, o
intranagg) ddminisinatioy eSaroRNhagenharehits abilityid inhibe vaqab@p iofl mom
description, the drawings, and fromthe clains.

resPlra{ﬂ?Ytslssgf)spl ication incorporates all cited references,

patents, and patent applications by references in

tTheidetadidbf dretor nfodé edbddipiiite 08 8% inBRliGraESERHIPTH (6N OF
FIG 1: In vitro inhibition of RSV using i RNA

DRAW
accom%@é(%gss R&w@gthml%scwt&ﬂ ooy i Qirepfsaiires, phiedts, %actvantages of
the invERithSHIbR ap ARkt R Thi
elTwassay as élg%ﬂrl? t#e%?ip ‘fhzscc%éﬁyﬁ ah%legga% é coﬁglg?}ﬁné c?%glrs ) .
applicatiop iresgoraesail dikiifclagacsds, prtents, dad patent Bapliatitny - references in
) . g. col 1 is the first agent in Table la etc.
thelre’%@%?’\f%rarlﬁﬂbﬂpoiﬁ%nt s were identified. FIG 2: In vitro
dose response inhibition of RSV usi ng I RNA agent s.
Exanpl es of active agents from Table were tested for

anti-RSV acti W?F BF%W@P%WW?I%W as

described in the Exanples at four concentrations. A
dgge1 %Rfﬂﬁﬁ%ﬁfmﬁ&ﬁ&q{w u¥iRs 1A NG [ IRNE hibotes r%d in Table 1

agent tested. FIG 3: In vitro inhibition of
(a-c) wereiestpdbon sntidR SVRI VY N2 Qlaqumnamssaxﬁswsmd mnthe Examples.

Each g Hﬁnﬁg rp%?ftelgt% %}?g%]g ra[gglr}]tfm?ylg?\]{l lgnsctag)ya gga 89 €.8. coiumn 1 is the first

agent in Table 1a etc. Active iRNA agents were identified.

FIG. 2: In vitro dose response inhibition of RSV using iRNA agents. Examples of active
agents from Table 1 were tested for anti-RSV activity in a plaque formation assay as described in
the Examples at four concentrations. A dose dependent response was found with active iRNA

agent tested.

FIG. 3: In vitro inhibition of RSV B subtype using iRNA agents. iRNA agents provided
in FIG. 2 were tested for anti-RSV activity against subtype B in a plaque formation assay as

described in the Examples. Subtype B was inhibited by the iRNA agents tested.
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described in the Exanpl es. Subtype B was inhibited by
the i RNA agents tested. FIG 4: In vivo inhibition of
WR3W6e3i3mg | RNA agents. Agents as descri bed i nP€TES2006/000425
figure were tested for anti-RSV activity in a nouse
nodel as described in the Exanples. The i RNA agents
were effective at reducing viral titers in vivo. FIG
In vivo inhibition of RSV using AL-DP-1730.

5:
2+ . . for depen ciivity.
B b 8 R ESE RSy g PRNR RERE AaB Bt e e
were testod i@ dné-RE0V5 sctigitp angleiotisd rB6dd AS @esciiie@in fhie Hxamyle¥ OThe iRNA
inhibition of RSV using i RNA agents. i RNA agents
agents WereSliealts at Frdppias pirgl Hers Wywot est ed for anti - RSV
activity in vivo as described in the Exanples. FIG 7:
IFG V4 ¥R vivB RihbitibR Bfﬁévﬁ%lﬁ-ﬁ@-iﬁb%ﬁgﬁ?g%?o L RNRsted for dose
agents described in the gure were teste or
dependenttaicti REVisay the intethoidsiprovided asthd @xampleedTheragehs showed a dose
d d%&&yl es. FIG 8A: In vivo inhibition of RSV using
CPenAEINRPRY¥nt s del i vered topically. FIG 8B: In vivo
i nhibition of RSV using i RNA agents delivered via

FEG 05 Gh vivo biteR BF RSUaRGTe RN 4genish eRIFANSERs WekAbed in the
) tested for anti-RSV activity in vivo as described in
Figure wgee testedrior anti-RSE acgvity in wive as ¢asenikedtin e Exgaiplest RSV

i nfection using i RNA agents. i RNA agents described in

i . ' 0 >haly . :
6 PG ABERGLSTASY Rl P SRS SO o B8 e
Figure vkredrgied for anti-RiSVeactieitynid viue heddstxdiesd inthe Examples.
“ri bonucl eotide" is sonetines used herein in reference

18008, Ao TR RO el R e

“ribonucl eotide” or "nucleotide" herein can, in the
FAGeSBf InadiviidhibitRd JRNSVORsiEHRIND bbdhes &ivERE A LaercibB ARNA
refer to a nodified nucl eotide, or surrogate )
agents desgribedeifrdiin Figwicsvsye tested ffor antieR S Wastévitybin oriveedsaigscrived iritbe
Exampper nore positions. An "RNA agent" as used herein, is
an unnodi fi ed RNA, nodified RNA, or nucl eoside
surrogate, all of which are described herein or are
WG| 9:Kinviwo protettivm dghihssRBVhefettborausing {AINA egentsTHRBWSagents
d .n&di{?]ie%d RNAs andg(PucI eosi de s rroqat es_are descri bed,
escribgd 4y the Figpre wereipsted prge to RSMvhehalengsite fesh iy arqjeciive @ptivity.
resi stance to nucl ease degradation than do unnodifi ed

RNAs. Preferred exanples include those that have a 2
sugar nodificati OH?EEA-‘WfDWRW]“QNa singl e

For ease of exposition the term "nucleotide" or "ribonucleotide” is sometimes used herein
in reference to one or more monomeric subunits of an RNA agent. It will be understood that the
usage of the term “ribonucleotide” or “nucleotide” herein can, in the case of a modified RNA or
nucleotide surrogate, also refer to a modified nucleotide, or surrogate replacement moiety, as

further described below, at one or more positions.

An “RNA agent” as used herein, is an unmodified RNA, modified RNA, or nucleoside
surrogate, all of which are described herein or are well known in the RNA synthetic art. While

numerous modified RNAs and nucleoside surrogates are described, preferred examples include
7
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strand overhang, preferably a 3' single strand
overhang, or, particularly if single stranded, a 5'-
wOorR@ic07433¢ | on whi ch i ncl udes one or nore phospPEr/ES2006/000425
groups or one or nore anal ogs of a phosphate group. An
"I RNA agent" (abbreviation for "interfering RNA
agent") as used herein, is an RNA agent, which can
domn regul ate the expression of a target gene, e.g. ,
Wil e not w shin e bound t heor
those Wla@%mver%sﬁt%{eﬁﬂwcs R Gleath fgragation ipaepnaifed AL
Preferreﬁ%ﬁﬁﬁﬁlbéﬁﬁéludé fobd/@hive a3t sdgaaﬁé&&ﬁbﬁtdnombdﬁlcamhaﬁe sipble
get nRNA sonetines referred to in the art as
strand Omng, prefpaldy nidasisgle isparidovathapg, %{I@Ithuéﬁﬁlé’ libginglestranded, a 5’

eSS g A S5 e g B B ey
phosphatéi%ggbe stranded i RNA agent"), as used herein, is an

agent which includes nore than one, and
preferably t strands in whjich_interchain

By BiRYA 280100 (obrevistion for SintesiTion ROVA agal s Lied heteip is anfNA
f (o) u t
sgent, i Ao lie i fRbestih B £R0ldL BAOLE, RSV RNRE ol wishing o
be bourﬂll@'l thécdq, ailuRN@Ddgedl&ﬁéy actbeg ohswor moremflaexumbmarfdnech‘mism
) i each fqorma part of, separ nol ecul e
includingepep SmSGUPH RGP o o GHADERO U SEnes ke togm e atas
RNAi, ﬁr&?e-tﬁP&‘ﬁbMSﬁa@ ¥t 51888hYGRnal IRKRhisnisO AARNADMenPER be a double
ecul e. | east one strand can include a region

strandedisg FRINA ageritf i ci ent |y corrpl ementary to a target RNA

Such strand is terned t he ‘anti sense strand”. A second

tv : 1 t h i ) i : 3

AL EANGOTRL. R RN 39RO RSERTPH RS i i

an iRNAR@entSAseins fudad@lore thlﬁi/‘tﬁiéﬁﬁnd preféfablyRNA, sgards 111:‘ah1ch lirerchain
be fornmed froma si n%I e RNA nol ecul e which

hybridigasigstcap ferm 4 regioa|of dupipp Fietabiead ystrandr A, fe%fsgto a cgntigouous
sequend¥ - 1ﬁcﬁoﬁ5esqﬁf3ﬂﬂﬂgl ron M&lgyp&ecurﬂ Yrgidﬁgedahu@}é@{l@é%) The two or
Fegion. In such case, erm ran refers to one

more st@dnds heryrbegércsash ﬁfrmtmrﬂifésdpaﬂa&xmb]eculbmbr ihsy may be covalently
| ementary to anoth

intercoﬁlgﬂ u-&- bya 1%&@}{; ipﬁfyﬁg}ﬁeg]k:onﬁcﬂé@’@rs to oBrH S}j)u Qne mglgeule. At
At Such
least orp383he cé}ﬁﬁ}clgg? f%r(%ngﬁgllcﬂ Eﬁo WSS My &R&%ﬁ&té‘i@ & Btarget RNA. Suc

requent rt ds’i Rl (gents do not
strand #s térgydrthe Tatisansestfapd'd nArse«smdrsgrend eamyprisad in the dsRYAzagent which

oG5 B o St A S5 S

HoweveR laQBYRRRA ¥ththnale b‘élﬂ)lfm&l fedth |a)é1n‘gh=DRNAt1halbcﬁlb eMidlds, at least
not trigger a deleteriousinterferon response i.n

partly; selfrremnplemeniary, Sorning . 2.+ eairpithotnashangls Yrucgre.docluding a duplex
reglon.cﬂlr?ilcﬁ 'c'és'ef){l]le%rma'@trm&ers to one of the regions of the RNA molecule that is

complementary to another region of the same RNA molecule.

:c

Although, in mammalian cells, long ds iRNA agents can induce the interferon response
which is frequently deleterious, short ds iRNA agents do not trigger the interferon response, at
least not to an extent that is deleterious to the cell and/or host. The iRNA agents of the present

invention include molecules which are sufficiently short that they do not trigger a deleterious

8
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agent (e.g., fornulated as described herein) to a
manmal i an cell can be used to silence expression of an
WrRBMogae3es whi | e ci rcumventi ng a del et eri ous i NPEF/11820061000425
response. Ml ecul es that are short enough that they do
not trigger a deleterious interferon response are
termed si RNA agents or si RNAs herein. "si RNA agent" or
"si RNA" as used herein, refers to an i RNA agent, e.g.,
; ' ot s Sufficientl. rt that it .
mterfer%%)%ipdr? g;%\ﬁl rﬁ%ﬁl@ghaél %g% e?glrs 1 tg v %él n Sgr tF“IT‘%} %Ir%%fn@g ?)Sétﬁ@e"ﬁaﬂ RNA
agent (dginfiermdeted as desgribeditiereitg 3o 8 nehuPhAX4e dell @gibe nsddfto kBsse

: than 3 cleotide pairs. The isolated i RNA agents
expfess’d’é@@ AR g@&“&?@? e cirqiavisatingn deletemaya injgrisensresprase i Mnlacules

that are RB&H Erﬁ)uFE #at R{ LS tﬁg%é? AGefatkBis ﬁte&%ﬁﬁﬁ rgs?)g e'ar MY SRNA

degradati on. For conveni ence, suc SO
agents qrefR¥Aekerein. HgR&IAnagest" ohEsiRNA" houded heicie ref@slto SHURIN Adagent,

is also .referre 0 a target. gene., Preferably,
eg.,a d? ﬁlgﬁﬁl\a[&erﬁotistels gﬁltﬁgﬁg&stqogta%gaté‘rec{p@s g?tdlatﬂ!e? a g§let5ﬁo1’;§3gtert¥ron
respons@ @NEhurB@ ddliC k2 ktMs & BEp1E i Sha Eleot; ed
’ herei n, the phr aseS " n@?ﬂixae?égé%mﬂﬁﬁr efers te%(’ttu%:pa%'
api]it %/ of an agent to silence, in a sequence specific
rasiselated ARNAy agsnts geseaibed Igireinosinding ds BNy ageptspeid siRdih egents,
: I pt.al ni [-0r_secretin
e8RS 8L B8 M B 0P e BF A o
referredcto htwirt asvth¢ RNhie tegéerced Wshdh gt & disoxofbired tosﬁ,fhrtﬁlgeﬁene.
0%

|.east % 20% 3Q% 40% 50% 60% 70% 80% or
Preferablgahe BRA (9t e oBTProero o SY. 6 Rkl P, N or L
gene pré@RAt , as conpared to a simlar cell which has not

been contacted with the agent. Such product of the

target gene can, for exanple, be a nmessenger RNA

Qarsgahherain,gheoplypse, “nmdiatesrRAgM at rsyto dhesbility of dmageheto silence, in

Ed. Vi ses, of the present inventiop, silencing o

a sequelspedtit RlanhE 3 fhet b8, PETERMe 4 GELERShimefns i wrgpets Shereby
a cell cdnitdiging ahdYot $Rreti@kla cofiaih Prddie: TR @det g WRE HotE/cBhBet with

"reduction in viral titer" refers to a decrease in the

the agent, wHkgongsrn gndden secxet tieash G686 3676, 40%e F%000%.510%6, S0P, or
0 ' [ plencin viral target
o0 eSS ISR LU SR P Lol B A%
which has patbeenl conithdtepwith ereadgbiyt. ISuaklpicduét of €es teigsEeh8 cirl)$or example,
b am)untm\z% mabl e virus produced in the tissues of
© a messengg RILA( g Breigy redeaEaoraglemetts eduction in the
severity of the synptoms of the viral infection. iRNA
BOBBbS Vralludes GRS BRbert IMRAGID Eﬂé}%ﬁlr%%f%qarga;g%ﬁ{g@l fultina

.as "antiviral iRNA agents”. As used ferein
reductiqgelpévirgldftert’ én ths cglyr onthe siibjedie Agesekhdardaireducteh invitahtiter”

refers td 0 dectlds h the number of viable virus produced by a cell or found in an organism

=
-

undergoing the silencing of a viral target gene. Reduction in the cellular amount of virus
produced will preferably lead to a decrease in the amount of measurable virus produced in the
tissues of a subject undergoing treatment and a reduction in the severity of the symptoms of the

viral infection. iRNA agents of the present invention are also referred to as “antiviral iRNA

agents”.
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genone (See Falsey, A. R, and E. E. Wal sh, 2000,

Cinical Mcrobiological Reviews 13:371- 84). These
w@eweds7ane readily known in the art and i ncl udeCT/bi820b5/000425

P and L genes which are exenplified herein. As used

herein, the term"conplenmentary” is used to indicate a

sufficient degree of conplenentarity such that stable

and specific binding occurs between a conpound of the

[ j nol ecul.e,
ARR AR ARV LB R s o P asfosdeonBRel R g R v
genomelesz;e@elsej Ac@‘r,pinﬂlﬁeﬂt Walshy2000, @M@t Micrbivieidal Reviews 13:371-
i ndi ng %ge ol i goneric compound to non-target

84). Thesg 2168 4% TERAAATEHR i e gFens FIoW9F die Ny O Which gre
exemphﬁedch%%lﬁed i.e., under physiological conditions in
case of in vivo assays or therapeutic treatnent,
or in the case of in vitro assays, under conditions in
viksi used héreinaths es)rm “&wmpbmehtary‘(éﬂiuseilh@indi:«:a‘eetaasuﬁ'mient degree of

complGENHERE SR AP Pl oon Egiaing tocu Jebycsp Bfpmgound of e
inventi6@ Bl £eERH RNA mbRcde! @%glﬁtRSWral SN A nibldcaled ‘Sﬁaed’ HEDding
(e.g., a target RSV T if the i RNA agent éuces

requires ném‘i@mauéqgrmf @ﬂmalementaemo@nmd@eu-spgmﬁcriendlag githe Pligomeric

compohﬁht% n%ﬁ in’g s@&ue@%ﬁgﬁe ond%lp %h %)em %Fnd%%,%g?snﬁh&e

under Iﬁrysiotolgﬂbal thehﬁha bRl in m@imﬁwf Yhetapelit®y théabndhy, Wt firtithe
excl usively of. Watson-Crick base pairs .in the
case Oﬁ?agjﬁ%asa%ys Coéléﬁ‘ﬁpé Hewhigh theypssaps argperppnedn he non-target
gﬁﬁ% i ncl ude an internal
sequenggg?%n ﬁ&yby %t ?g'g@%m?g&nucl eotides) that is
exactl con‘pl enment ary to a target viral RNA. Moreover,
i erembﬂdmmagc;ntum‘ésuffRMﬁtlagempleﬁpa‘tarf ite altdrget RNA, e.g., a

e S\ A6 ARG lf v

encodddCbWheeﬂ&Eg& RNA ¥ d dlif awe QRNR doBf thBAI bd ‘@x8otly cbinbltinféntary” to
nucl eoti des of) the SldT\ﬁ%lee nucl eot’i de differénce.

the targst RN, iees theiargeh Balt andihe iIRNA agenseninesh, pyeferablydp $ornos hybrid
made ORI SR ACRE BRE RS PTRORGic O HEAT FomPlBipney, A

“sufficwintin ccbtﬁﬁlémfeﬂlfa:@l’ MRNG\ dgndcdnl ihdhdeatCingedal dﬁguﬁﬁ(@lge RE QL 1bddt 10
‘%5)%:‘1 son to a second nucl eoti de sequence neans t hat
nucleofifigs) fat isexaftly coBipicgeeniay e et SrpldaNA; Moreqysr.timgome
bod N f ! . , )
cnboiSSAA €l 5 SRRURDIG, AL Bl ROl 1
case, thea BNaic agbnbynly meedidtds. BAY Ail Ffedadt eomblemeatahs;uisjfmmd 1n ﬂ&freglsn (e.g.

within%%uglegt%gg%lt)l fic si%l%?nqllcf'eg]dgg %?{egeglcg gPrte%e?raetdnElQIA agents w111 be based

on or consist or comprise the sense and antisense sequences provided in the Examples.

As used herein, "essentially identical" when used referring to a first nucleotide sequence
in comparison to a second nucleotide sequence means that the first nucleotide sequence is
identical to the second nucleotide sequence except for up to one, two or three nucleotide

substitutions (e.g. adenosine replaced by uracil).
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di sorder nedi ated by viral expression, such as RSV

i nfection or undergoing treatnment prophylactically to
w@e@sens4e/i ral i nfection. The subject can be aPgI/US2006/000425

manmal , such as a primte, cow, horse, nouse, rat,

dog, pig, goat. In the preferred enbodi nent, the

subject is a human. As used herein, treating RSV

infection refers to the anelioration of any biol ogica

thol dpoi nt s t hat di t d
8§ %) o o ﬁ@?—:‘ cgﬁ e? c{/"?’inﬁlslg}ahm% ﬂrgigﬂngju'e gcgﬂ%i{}%)tment fora
dlsordeWﬂ@@ﬁte@ By Qﬁmaexg?éam&e st gthnkféeubﬁ@yﬁﬁda%&mgaaﬁ@t of

viral gene products present. Design and Sel ection of
prophylRptically trprevent @H@irle@etmn i The enljpd gan be pysaanal, sirk as a primate,

denmonstratipon of ta eng silenc 0
cow, hoF o BOpe, B o it EGrtd PAPgTevs FEPPURRRG hedubject i o human.
adm nistration to the | ungs and nasal passage of an

iABNéecHQb@cﬁh tedatih@ R SViiafettidn @ftasl the amehoratlon of any biological or

adm ni stratjon/inhalati on or system cal | parentgralhy d
patholoawal endpeintsithat 1 dnedized warthyid ée Plieé%ﬁe% e yprug, uythe subject an
t
2) whotd e b St T o el B0 R SEe
virus and the treatnent of both virus infections with
OesigdandiSelection ohiRNA pgentor nore | RNA agents. Based on
t hese results t he invention specifically provides an

Llﬁe gaets%g r1lnveB 61\?1% s 3?@%% ¢ %rgonsﬁ%tﬁc)enaéf tQI%SVI end sileémin'% ofa
respiraofy Vikdl gbidd inRHY¥ fbﬂé\@ﬁxgll@fal admiinisafiet ®dhé ne ant:haaa passage of an
phar maceut i cal %ﬁm tion described bel ow, Suc
iRNA a@@@aﬁl@ewm intiapesal, inisgapendngelationionsysiematly/p P@ﬁ@%aﬂi gia
inj ectlo%ranﬁ?ﬁeere&ﬁmg%éﬂéja%&gw% beOh By, LR et R9OR o%q?ﬂfrﬁiéﬁ’extended
toa vir an ant1sense strand havi ng
to the Use afiRNA agantsomeore i oge mspuam;yl dntsiadé shet timtment ef both virus
mal.ementary to the sense s d sequence

lnfeCthﬁéP"flThc‘iﬁ’raé?W%E%t&“lﬂ typ Or PR Y2 ABL Y hat consi st of

consi st essentially of or conprise a nucleotide
IREUEAT Bedd eI Be Fm’é'nﬁ&gsﬂecﬁi%ﬁlﬁl PovidSYaFRNVA Quéd @iht tah be
Table 1 (a-c). The i RNA agents of the present

used inj treating vioal naﬁeetm;vase@cmlrarla n@pxr@tnm\rlseemndl leav@ttlcmlar BSV infection, in

isolate r & C ! %ﬁgliﬂgacg\élc gg(%rwgo% [Fg (in%n(?b?a ¢) ucb ag&ts Wll include a

sense sﬁﬁﬁﬂhﬁqng zi’cha%gﬁinbr 188t angiout notleaLaRs itk aﬁ%ﬁljbﬂdr@énlt@ty to a viral
of or conprise the entlre sequence provided in the
gene apchp antigense sanddrayingsa lepst by orfere cepiguoys Budleqtides thgbare
|0 ist of,
comp QA58 BeEhnd il DI ASH 4B st consi

consistgasentidily oA oapeint a aaclediiersagucnnafiby theBiN amdiL lyesecf RV as

guence |nfor mati on and desired
prov1dec? m Tab‘l: 1 (a-c).

The iRNA agents of the present invention are based on and comprise at least 15 or more
contiguous nucleotides from one of the iRNA agents shown to be active in Table 1 (a-c). In such
agents, the agent can consist of consist essentially of or comprise the entire sequence provided in
the table or can comprise 15 or more contiguous residues provided in Tablela-c along with

additional nucleotides from contiguous regions of the target gene.
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characteristics and the information provided in Table
1 (a-c). For exanple, an i RNA agent can be desi gned
w@ewondid3mg t o sequence of the agents provi ded PET/UR®06/000425
Tables as well as in view of the entire coding
sequence of the target gene. Accordingly, the present
i nvention provides i RNA agents conprising a sense
strand and anti sense strand each conprising a sequence
| east 1 7,.18 9,.20, 21 or 23 .. .
R iRl R ltRe onaCtcslelvd Bt 57 seaffeg i ifhpion gnd desived
charactélgficOad BOMFSmatoRplovided iPTakde U @eﬂ@ fFoPBRathpl e SR IRIAA QEdht can
Vi rus, ‘gartl cularly the P, N or L protein genes of

be desigag acqog BB 19 Jereence Me a@@tﬁ provided inghe Tehdeseaspedltas in view of the
entire ci}(ﬂggg%qzlg ke tlg%étgge%gnt i guous nucl eotides from one of

S prov I'n Table 1 (a-c). The anti sense
strand of an i RNA agent should be equal to or at
IAeem’tli,ngI]yé thebﬁesﬂ:ﬂt,in\ﬂditloﬂ.ﬁrovﬁﬁs iR29A adéhis @mphrling a sense strand and

es i n_.lengt |t shoul bﬁizqual to or |ess

antlsen%%%ﬁn‘g &empsfln%ege%ﬁmeé&ar et 1 frgth 19-B0ef k9128
nucleotfcl%@%ﬁ:h% Essdmiafl ade;raca{l% %?defilr%dtagox%:ga &'ﬁgn J)Pag | nc(%n

nucl eotides in Tength. Exenplified 1 agent
respiratptyogmist praticudahyghe BeN 5 Larrotemrgenerudf RSO . i BressnyflifiediRINA agents

|sense trands of. one o n i n, Tabl
inotude (e M S REPRE 3103 iR ieaRhTes ST B e g provided
in Tablegyak).to or at least 15, 16 17, 18, 19, 25, 29, 40, or
50 nucleotides in l ength. It shoul d be equal to or
| ess t han or_ 30 nucl eotides in

ﬁh@ﬁ@ﬁew #ra%%%analwﬁagegoshomlﬂ hegaps to rgaftleas2§5 Hhif7, 18, 19,
25,29, h@ g bt‘?&%'rﬁﬁﬁg%h” &Bﬁfdfbfgﬁézﬁ%’hf 1eLsetﬂ%£r V2 0ageft s

ose that“conprise or nore nucl edtides _
nucleotfdes m kengthoil’rdfdsreedsamm asd a4 706 2518 tof23] diel 1@gent $1uclaot1des in

bl e.. -G). The.doubl e stranded portlon of an jR
length. %@mp@lﬁé m}*%e% H’&f%ﬁ‘jh%? that coraprise 15 05 morg nge}eot@gs!\@om one
of the ahfsendOstratidis oPhe ot the e?%nts%?Ta‘tﬁg’l (#8). or 50 nucl eotide

pairs in length. I't should be equal to or less than
50, 40, or 30 nucleotides pairs in length. Preferred

The gense sirandics a8 RN A7agent should b egual 280r atriehst 85,116 1:_7 18, 19, 25, 29,

40, or ip%@lcﬁagﬁh% i1 le&g{hr Z[t 51011 cﬁtbeq?tqglg]t t-cl)-(h?g lq%%%re{g ﬁ 8 p%(? 9 glé(gﬁotldes in
length. Strefendd razes &BYA-389 emcszx 20t@A23) add 19 ta 2T heqédtivs Houdte
st.randed régﬁon with a 2 nucleotide over hang on each

Exemppfieqd 1RNAagayyaciyde these ﬁ@é?ﬂmpnpﬁ dger g@éﬁpgcle}mqleb from one of the
sense stfRfHs o'f%ge aﬁhgg e‘h‘d el‘%bikef {ea'-cg to obtainequi val ent

agents conprls eas portion of these
sequences (15 or nDre conti guous
The double stranded portion of an iRNA agent should be equal to or at least, 15, 16 17,

18, 19, 20, 21, 22, 23, 24, 25, 29, 40, or 50 nucleotide pairs in length. It should be equal to or
less than 50, 40, or 30 nucleotides pairs in length. Preferred ranges are 15-30, 17 to 25, 19 to 23,
and 19 to 21 nucleotides pairs in length.

The agents provided in Table 1 (a-c) are 21 nucleotide in length for each strand. The
iRNA agents contain a 19 nucleotide double stranded region with a 2 nucleotide overhang on

each of the 3’ ends of the agent. These agents can be modified as described herein to obtain
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nucl eoti des) and or nodifications to the
ol i gonucl eoti de bases and |inkages. Cenerally, the

WO RNA0agent s of the instant invention include BCT/E§10061000425
of sufficient conplenentarity to the viral gene, e.g.
the P, Nor L protein of RSV, and are of sufficient
length in terns of nucleotides, that the i RNA agent,
or a fragnment thereof, can nediate down regul ati on of

. .the specific.viral gene. The antisens rands of th
cquivalqnigpeisampsie of fest fPEdiene! e ol s thRak e Rimps
nucleotitied) ladd 6OKPBHEER D tothé Qli%dﬁﬁcleﬁl‘d‘é medusdigeged viral

gene, as is herein for the P, L or N proteins of RSW
However, it is not necessary that there be perfect

cenastbitheti BN 3eenis ofvdie instans Inveagiondpdude afsgion gesulfgignit |
: rr Febent,t

complefiiarioify BRI PASIE s AT b LBy oL RS Find ot YA Rent longh
in tennsi?ﬂrﬁcleoﬁdﬁq?mmﬁe REL afdne, op i:lfﬁg?ieﬂgherecl)quca,n rhsdidRNdown reg:cllatlon

cl eavage of an RSY nRNA. Therefore, the i.RNA agents
of the spagEiq i s i g @ReseBie strapdspidh LR Fiegrergn nvention are

i P,L

profera 3 AEE) S AT R AL hQUA Joichagr ool SR I hefPtoR e Lo
N protes ©€ RSVaHopeveg ittis meneceasarylthbt thed beg@kdest complementafitythiggveen

) i ral , ticylarly the P .
the RN HEE raghe e bl s S PrnBBbeithoR b fitEis snaple Hiskna
agent, oF alcBabdge Jﬁ&ﬁﬁzpfheiehﬂtto diedct BRYuendeRpetiflc siknéihg,2.g., by RNAI
nucl eot 1géNper strand, respectively, have been

cleavagg gbsn RENt By other nucleotides (e.g. adenosine
repl aced by uracil), while essentially retaining the

M Y ohibi . . I
S APt e MR ) SRS e
strand qnd 2atseRsadtrand @atch cmpoisingrsequence eftdt laisis] 6, et 1Tmicldotides which
1s esseq%’gﬁjtg P&%imssglggg%(:% Oft%gne\é%{;ﬁé Bq%}ggr%es gfa %}tzllré %lsnge; !@grtitmtl]lgrly the
P,N or?éﬁ‘ﬂﬁﬁri:&q@sw &ulbn ﬁfgxt@%atgﬁ %@%ﬁ&% TR 1 BLYEExc¥it iRt not more

NA sequence of e sense and antisense _
than 1, 8tor Amdclaotidds per goindadspetiarp hevrelseen subdtigutedpetherwiuckebtides

MRNA sequence articularly. in the antisense stra
(e.2- acipiren oo rupal, Vil AsedielRrsaifingdy SR05 % Aiil sy
expressiSrER N ituRl Quaf L2 JefinBd Belb®! MhBR) agefid AN tRkefore possess at
regions, e.g., within 6, 5 4, or 3 nucleotides of a
least 150r mergmyelegtidasddentioaldo onweft thp pesmiences PYa Wirel tiene, @artculagy the P,
Qr .3 nucl egid fothe, 5' -t. ' . : .
L or N Bl 885 S 22 W' SRR MLich: SR, o et virl

mRNASeHsRCS b Bitdedield saiRk YndentBeiiskisgutdrk yntolopdde eRRimatcHes to the
with the antisense strand to naintain_the overall .
target viggl BIRN A spqusBes Peswady &t the pniscaseiiapd. Arempst tplerated in the

termind} E%&{sfa?ﬂ 1f1£}t%%1en:t B{é@@ﬁ@%ﬁmgg éc%‘tﬂ{ihaﬁ @E5i6n 8f FeBRAS L, within 6, 5, 4,

en suc a
or 3 nucleotides of a 5° and/or 3’ terminus, most preferably within 6, 5, 4, or 3 nucleotides of the

5'-terminus of the sense strand or the 3'-terminus of the antisense strand. The sense strand need
only be sufficiently complementary with the antisense strand to maintain the overall double

stranded character of the molecule.
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includes a single strand or unpaired regi on at one or
both ends of the nol ecule, such as those exenplified

WO poodabd3es 1 (a-c). Thus, an i RNA agent cont ai NBCHESRE6/000425
and antisense strands, preferably paired to contain an
over hang, e.g., one or two 5 or 3' overhangs but
preferably a 31 overhang of 2-3 nucl eotides. Most
enbodi ments will have a 3' overhang Preferred siRNA

ﬁqgglteﬁa d rttléjast lﬁfé\/? s?' 99 LlﬁlSéﬁSre bl.Ir ik é)rgé%fsgl? %gﬁl‘ih% he1 ant
includes asingletstrababor inpaikegirggibn atune@n Botﬁren&mifhhsaﬁdl&tﬂé shdbeus those

The _overhangs can be the result of one
exempliioryn A AR (51 Pt RS 4¢8! Copets porse anhantiowsapemds
preferaB%afr&d R AtalS anl Feridi F%W e Bptv&ﬁe 93 Ssﬁggftgﬁgut 8referably a3

-ends are prefera losphorylated
overhan&qu& -h 9u¢lcn’£ldt3$: eMdstphnbrdithentsgiitl rhavesa Bieivmémmg 1Prefendd SBNA

o TR B it SRl e S L B2
3 nucle8d¥éEin l&fgﬂp @h %ﬁ@ bSbdth eXRiof theliRRAL n‘tS tT'h@ B@&h@{gg £3Poe the result

si RNA agent are linked, e.g., covalently are
of one gifane bping langerthan-gieofien or e rowultert tw sitAnds of the saine length being

r requi red doubl e stranded
staggeréﬁegﬁ'o%hh'{ﬁ§ %@ﬁ’h@ﬁp@ la%e%eoverhang are also wthin
the invention. Evaluation of Candi date i RNAAgents A
Eaafchr@ﬂalbmgthﬂkiﬁ\l timgiplexebirgion ichaedat Bnta0, nbs peéteﬂa?wm 19,
ul.at e et gene expression. For exanpl e
20,21 29&93% ‘%Rﬂ‘if&éﬁ% e.gait thesBNAyagatrangs discusied abeved
Embod#hdriis ﬁvﬂﬁtﬁ t %ws t t
s o0 B PTRR I i Bl RS PR ST e o
also ingludpd, Hairping gsothc.tmr@lmtmgd strecttras ghichgeovide. the required double
ernat i vel ceII can etranfeted.V\/ltha
strande@lr OHs &Eill if%?hl chvesheng S‘\/‘i‘”rﬂHP gentigney pr essed,
thus preventi ng the need for a viral infectivity

Imdliiatmifhedaﬂdﬁiat@ifl{N&Ag sgene expression prior to
and foll ow ng cont act wih the candi date i RNA agent

can e cQ ?\r .g. on an RNA, protein |evel or
'ietlg& agent qan%§ cyelnaedrionée aglﬂié)t tOtct%vnatﬁmum@ tanget gene
express%}jf‘ Fo? %95#71519 Lanill d@téSiRﬁl)ﬁp%g%ﬁtsct%ﬂ beh%ol% age acte ﬁlacell

| ower 1 ow ng cont ac
e.g. ahutnan acdl lﬂ@t hamlnﬁendmfdcthdhaztthtoh evili E’é\ﬁfmﬁf}wuhlﬂwmmggﬂﬂnﬁﬁﬁ eg.,a
| ev of target viral RNA

s o e BB LB oS g S ) ot o
which Ofarget $§M%eﬁ@f§. e@lﬁre@?etdefhm BI%Q?I’H%%%A IR ndBRUGOLyiE L G- ity E&Udel The

exa the level of targe can be determ ne
level ofiarge E@m espr@ssnamaqugo end foblewimeecontaghwithitle dandidate uR)NAchgent can

be com}%r%& eoé') Qﬁ'{ﬁﬁﬂ\?ﬁ pro? Imn leV Sl o tvirglntltgrR-Ef it 1s &étermlned that the amount of

RNA, protein or virus expressed from the target gene is lower following contact with the iRNA

agent, then it can be concluded that the iRNA agent down-regulates target gene expression. The
level of target viral RNA or viral protein in the cell or viral titer in a cell or tissue can be

determined by any method desired. For example, the level of target RNA can be determined by
Northern blot analysis, reverse transcription coupled with polymerase chain reaction (RT-PCR),

bDNA analysis, or RNAse protection assay. The level of protein can be determined, for
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bDNA anal ysis, or RNAse protection assay. The |evel of
protein can be determ ned, forexanple, by Wstern bl ot
W@e@bP3i336 or i mmuno-fl uorescence. Viral titer PERUR®06/000425
detected through a plaque formation assay. Stability
testing, nodification, and retesting of i RNA agents A
candi date i RNA agent can be evaluated with respect to

"stability, e.g., its susceptibility to cleavage by an
endqnucl e or,_exonucl ease, h n_the
exampig JSAPeTer BRE b e SO oS e S ey d ke throngne

plaque MeinB@eisasemn be enployed to identify sites that are
susceptibl’'e to nodification, particularly cl eavage,

cl eav by a conmponent found in the body of a -
iyitesti ::: .".: L IRNA agend y

i dentifi a further iR!\IA aet a e desi ghed .
AN A RARNACHAEAN BB RV A fled WD P&B@c@% ﬁ&biﬁ!ﬁég, 88 sisbdpBbility
s made resistant to cleavage, e.q. by iIntrodtétion of

to cleavag? by ameiidanuelease or expnbleassj tueh of wherethe SRS A agenf. is ttroduced into

. O net . This further i.RNA t b
the bodsgf sttt TR be gTpIaH Pricctiby Diea 0B gy ipgpiblo to
modifiddtieh,Fattutbilyi deadibd ENACREIRRBE blys chRPBAER XdUnRA tHRBoEES a subject.

desited stability. In Vivo TeSting An i RNA agent

identified as_being capable of inhibiting viral gene, .
hnesites sscepdiblee cleavagsdre identifipdcd fusthar 1&%\% geny parobe designed

o Rk e 1 TR s o e o

introdmﬁm ofNA-nagkfication on ke ﬁtﬁ@ﬂeﬁi@é,@g.b@'@ﬁtﬂyﬂ@omp aTiis further
) the i RNA agent .evaluated wi.th respect to its . . .
iRNA ggepiraapeirgiegirbr s {»im g s prpeess mey bsitieratsA yrgil pm RO pgent 1s

found &hltifine Be Hesited YabgfN€ €xpression or reduce viral
oun %&: teI%I.lg TﬁeesilRNAaagﬁt can be admnistered directly to

the target tissue, such as by injection, or the i RNA

duadfivo Tegtinge adni ni stered to the aninmal nodel in the
sane manner that it would be adm nistered to a human.

het ei he agent .,can.be..preferabl .
nITA RePE i Red e Ohatia Be BRSO el oppresgion can be
tested 6k figdlctionHli€Einl vivo infdeanidNAnGRE (H.g. Ciam hSmal) Sudtivalinl afoask, rat or
. for its intracellular distribution. The eval uation can
primate) s sheyen tethe eximpley Koiekaraples the IRI\Rcs<ap bgadminstepd to an
.U 4 | i.0F . al-sQ- in . it
animnaly B B BROAR S0 chatu L8 w3 8L 8 s BT R NI, and s abiity
to inhibiRXfalage RSV Faeak espresionodr raduce RIYA ttgent i n vi vo can be
facilitated by use of an i RNA agent conjugated to a

t.r,ac | e rker(e.q..,. a fluorescen rker such as. . ..

r1GRE Sret i e Ry PR ET B8 skl g igs thga B ijecton, o
the iRNARgecad bk administered to the animal model in the same manner that it would be
administered to a human. As shown herein, the agent can be preferably administered via

inhalation as a means of treating viral infection.

The iRNA agent can also be evaluated for its intracellular distribution. The evaluation
can include determining whether the iRNA agent was taken up into the cell. The evaluation can
also include determining the stability (e.g., the half-life) of the iRNA agent. Evaluation of an

iRNA agent in vivo can be facilitated by use of an iRNA agent conjugated to a traceable marker
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gold particles; or antigen particles for
i rnmunohi stochem stry) or other suitable detection
woreiobodid4dThe | RNA agent can be eval uated w th PEFPSING6/000425

toits ability to down regul ate viral gene expression.
Level s of viral gene expression in vivo can be
nmeasured, for exanple, by in situ hybridization, or by
the isolation of RNA fromtissue prior to and

anp by,

(e.g., afl%ﬂe%ﬂﬁa&@r&ﬁ@ﬁ'&eﬂ&oﬁ’%&aﬁ dﬁgﬁa&% vel, WG S 2 %’

needs to be sacrificed in order to harvest the tissue
gold pagiclesnoraatigencparidei¢srfot inamunvhistashéthiss gy orettfed Bulfablmﬁfebﬁdinnethod.

Target vir aI ni RNA can be det ected by any desired

nlted t0..RT-PCR, Northern

it %g%ra %ﬁ%{&ﬁé@ %h IgFPeRiNRAS Bbih e éewpé?g%%\aiﬂl gene

expressﬁdnt dleRék bﬂﬁhﬂ geﬁU ex@ﬂagélbl'l 91,' \#d dhn bY¥ 'n{e%l;urgcg s EFS@ ity
I'ot anal’y

be nonitored @g perform ng Western
hybndl%ﬂ’ﬁlofli ydydheizelatien of RINA roseitissize priettie andRillomirgyxposurdiy the

A Bl AT 6ol RSB EY 58, e a2 e
control agienl /il gerg: for d@nﬁmomgmfga,vutahm%ﬁd&ie%u bYQn y Qny desired

t expression of a viral gene, e. P protein

method e ks R gaI040 BITSRGR Suatthes W binehadoN Ay ratNAsse
protect1rHrg g%fqu.fekﬁgm%@%r X\@dlﬁo&ﬁg % ég-le el;lpps@ 810 canlene onitored by

perfornmug M@B@@i‘lﬂﬂosma}yslg @herssuetdlxt’mxds freaet] Ri‘t\lvi\tHeQRBmSagfeﬁt ¢t by ELISA.
. ..ol ecul ich the conponents of the nucleic acid,

Vlraltlﬁ&%%‘%ﬁ?&ﬁ@ Uggséa %"%Fﬁ}} phosphat e noi eties, are the

same or essentially the sanme as that which occur in

[RINArGhenfi§tgy €r abl y as occur naturally in the human

body. The art has referred to rare or unusual, but
aturally occurrin RNAs as nodifi ed RNAs, see, e.q.

Ee%lé’é% hgrginggre ISOI(d&GgQBNAI\&&?n@i @g-A8% RN Arsgsnts that mediate RNAi to

inhibit &bBasidk r Q@Ms often terned
T ﬁ%ﬁ%?%egﬁﬁﬂﬁ§%%gégﬁfgﬁ?T@Bgéggh% these are typically
the result of a post-transcriptional nodification) are
RiNAnagentshiischssedhemimidclidecth&MAse wasnatBBell REAeisRvell as RNA which
Modi f.i RNA as used herein refers to a nolecule in
have begy) Fl:oﬁhf%sfee -&r WHGIRLOBretiEAsY o haRars obruclepsidg seiregates.
UnmodBfddRNA2EBEs Yo 8 wefbcile a8 the @Simgt)‘ﬁ)e?]@é WHifre {i@dl&& h&8 namely
are different fromthat which ocCurs 1 n na
sugars, pRsep.cang IphgspHate eietfes, dre the sevator whsentnllycthe sand as thzl‘te;vhlch occur in

Y TR -

but naturslty ddcaatigDRNAsRE &ﬂﬂl‘l@ﬁé@lﬁ‘ﬁxb" 8, 2| CINALE /AL, (RIS Nucleic Acids

Nucl eosi de surrogates are
Res. 22: 2183 2196. Such rare or unusual RNAs, often termed modified RNAs (apparently

because these are typically the result of a post-transcriptional modification) are within the term
unmodified RNA, as used herein. Modified RNA as used herein refers to a molecule in which
one or more of the components of the nucleic acid, namely sugars, bases, and phosphate
moieties, are different from that which occurs in nature, preferably different from that which
occurs in the human body. While they are referred to as modified “RNAs,” they will of course,
because of the modification, include molecules which are not RNAs. Nucleoside surrogates are

molecules in which the ribophosphate backbone is replaced with a non-ribophosphate construct
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nol ecul es in which the ribophosphate backbone is

replaced with a non-ri bophosphate constructthat allows
W0 b@ohbases to the presented in the correct spaPCHIUS2006/000425

relati onship such that hybridization is substantially

simlar to what is seen with a ribophosphate backbone,

e.g., non-charged mmcs of the ribophosphate

backbone. Exanpl es of each of t he above are di scussed

i cat ns descri ge e s
that aiqFfs Rosed B iribl Ay o S S0 B B B gncritition i
substanfi@llyesitl18r td el is bedl Wit £HBophBspliate baskbome)e g8 @6 charbdd Hiics of
be desirable to nodify one or both of the antisense

the riboghespBatp beckbenea framples aheachfthegbere arpdiseiseqddiersimei ds
are polyners of subunits or nononers, many of the
l\}@)‘&hﬁdaﬁ@ﬁs' ROFibIERGE g fntl:ﬁﬂ pP ﬁlc8ﬁf ?a‘f&ilﬁlto%& ﬁoM@ 'stHnﬂQd RNA and
ich I's repeate t cleic acl
RNA-likenhofaculatdemnibed hacihpsg, amiRNA pgens ph atag bﬁﬂesenabl,e t® fnoﬂiﬁyeone or

bt o At et Bl gt s AopuClh g o pobmror
subunitP &S inbh @A, arly e tﬁé%&ﬁﬁéatf%ﬁé S’es%ed'lfé}mur araqmglﬂoﬁ @fich is

in nost, caseS it wll not. By way of exanple
repeatedrpithin Tatdaon am@yz f2oXg:] Iyochﬁcajxonaxf abag, o pI@SpltaéermomazL or the non-

si ti.on occur a
tinking B 3¢ 4128t o B8 dp S REFashb o bt iRabd wilf KoRfeeaf o ths Shoject
posmori’s, 1n fhe rinclel aciPbi e @AY, ia6e $n Rtt ia nddst, 30ds itAvilnet. fBeRhy 6M
occur in a double strand region, a single strand

examplﬁ,eagtrl@@iﬁcmom RSO gt a 3°r Shisgpivel pesiiiosamay only ocour in a
termma'irp Jﬂ ggt ﬁtoagpo%loﬁo E%rﬂ?m 1 lnH&ecQﬁ%%? ; rf {hg gacsgg,)@ gn% %ér 10

nucleottdes rrf astrande i MOGificgticd. ma}adicc&r m@sdmblarstr@md mgioﬁ[ mlﬂgb strand
nucl eotide or in_the |last 2,

region, Qf, 1} Rtk £&s aghospherathingte n@fhfm%@wionrlﬁmm pesitien magonly

occur ata&ga §r' igag] t%rrﬁfn'i dnPPbQDPin PRELHEULSELhY e%l, at Qﬁgglt%n ona
Simlarly, rf1cation may occur-on the sehse

terminad hinclpetjdeamtin ﬂleﬂlaBEZSi, dafohr 16 mubied)tides bfia stoand, ca@socctihia double

sense.and anti.sense wl.l. \Y; he sa )
strand GRS nd TeAigR pruC U dt P, Mart & RS eption mygoccur on
the sendd bt@hE1i SAIE SirdndCorIRVAS 8n 8iHe é’d&@é ARNRBseSintiANHsefbd dirand will have
have different nodifications, e. g., In some cases it

the samegpodifications pathe @am@clﬁmfﬁlyodnma;wm dukinroglred cases the seipe and

b f i
s RS AR MR AR B S s

modlfytdmay dsnesgnabd,ld,gamd ®RAsd gad ds degradation in biological
envi ronnent s and t he i mprovenent of pharnacol ogi cal
%ro perties, phar macodynari c _properties, which ar

HOUERE ebieives i ThomnBaAuction &f modificalipms ipgdRNAdagents itheir
stablhzﬁf?or?to%gcgsrde 2ffon Ao a@@%#ﬁ%ﬁ@ rHm&s ér{amge 5OV e of

descri be CO- owne | cation
pharmae@pglisPponétits e, phaﬂmdodlmamargroﬁﬁ‘tleg 8dkch abe further discussed
below. Other suitable modifications to a sugar, base, or backbone of an iRNA agent are

described in co-owned PCT Application No. PCT/US2004/01193, filed January 16, 2004. An

'..-.

iRNA agent can include a non-naturally occurring base, such as the bases described in co-owned
PCT Application No. PCT/US2004/011822, filed April 16, 2004. An iRNA agent can include a
non-naturally occurring sugar, such as a non-carbohydrate cyclic carrier molecule, Exemplary
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i RNA agent can include a non-naturally occurring base,
such as the bases described in co-owned PCT
wo\REbiozasd on No. PCT/ US2004/ 011822, filed ApriPCI6$2006/000425
2004. An i RNA agent can include a non-naturally
occurring sugar, such as a non-carbohydrate cyclic
carrier nolecul e. Exenpl aryfeatures of non-naturally
occurring sugars for use in i RNA agents are descri bed
i n co-owned PCT | ication 48 20cd-dined
features ofppn-natppily oerEnn el SPIRNA U5 é‘hﬁﬁgégg%{nsc ude an ,
[Halt c R0l DiAABed RpAL 16, 2063 chi r al
PCT Appls %@%%ﬁg?ﬁ%at e |inkage) Esef ul for increasing
nucl ease resistance. In addjtion, or ipt thioate
AaliRBiArtitoen inshide RADiegaFeotils yinkigeege g °??%}6’§’%Spr}h°rr% c,
) for increased nucle [ n, 5@ dteyhative, an IRN
linkage) P??tﬁgrf?ﬁ}E?rS‘i‘ﬁI?gdéuCFeF%%gggég%hgﬁ r Eo.se m m cs {or, dleotide
agent carl PcR8 8 Mo IAINGA S iN@eissd ami@sarceseee rHXgERarpnterny

co- ownedPCT l'ication No. PCT/US20 : i QT
linkages lebd thos8 migg _orp mﬁrepm,gugl@@qtresgwcp ﬁ]g?d%p%?)@g B boldvrta®
icatr 380G ' r mdod. and nmononers for
e LR

Exenpl ary nononers are
described in co-owned U S. Application Na, 10/916
A {radA @gbnﬁumﬁﬁtludé)ligmmmugﬁeg mmna@reﬁﬁ‘bu%&ﬁnﬁ g@gmgélrg?g

) structure, .such as is described . Qr QVERAAAGS. Application
oligonuelgniide s xthesis- %‘.GHW%W %ﬁﬁlﬁ%@% O%S&Ft)lelged on March 8?
Q;O]ﬁg. dloRNA-Aga0t 200an be conpl exed with an
No. 10/%1rrf) |5bfae?hioc rmgiagty. Exenpl ary anphi pathic noieties for
use with i RNA agents are

s o VR oy B AT
App1ica§8ﬁ§{oe§§gﬁ?§i0§§@g I Vfé’lr@g%gggaggﬁ ?’ﬁzao? E{Plga? gsgts ;armgﬁl ar
moietisbGogise v BpdiecEngabfacdt P oSpRAECTBIARA, | o
No. PO e LD S (<o - sent

capabl e of fusing and/or being, transported tf

de :aflot‘rrmﬂn_ﬂmdér)n?ntathg 11@% agent g{ﬂbg@ ?q@%e&}é% % d;éi\%f?}?‘ Q%n?that .

< Qo LhSRIE A 1 eti R or more
feature@ p%ngl.ia(s {:gxinﬂtjexl f’[@xle ggﬁa*ﬂ%% cAP&Rlude gcgmer 8o 0 one

rotein, e.g., an anti bogy, ent
(prefexiaﬂ%tfvg R ord, ncte prfabbly atl tiveé bt ype confpysinggigRtde-g-, an 28
co

exed to a delivery agent are descr| {etrostatic
capablo of BREEEPCE. RSIRE APPURCHGH pETTESRLRI BT Ssrosiatic o,

i rted
interac%{lg)p (b% A f&go%énic agent (e.g., an agent capable of fusing and/or being transporte

through a cell membrane); and () targeting group, e.g., a cell or tissue targeting agent, e.. g.,a
lectin, glycoprotein, lipid or protein, e.g., an antibody, that binds to a specified cell type. iRNA
agents complexed to a delivery agent are described in co-owned PCT Application No.
PCT/US2004/07070 filed on March 8, 2004.

An iRNA agent can have non-canonical pairings, such as between the sense and antisense
. . . d
sequences of the iRNA duplex. Exemplary features of non-canonical iRNA agents are describe

in co-owned PCT Application No. PCT/U $2004/07070 filed on March 8, 2004
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An i RNA agent can have non-canoni cal pairings, such as

bet ween the sense and anti sense sequences of the i RNA
waelepbox34eExenpl ary features of non-canonical i RNEUS2006/000425

agents are described in co-owned PCT Application No.

PCT/ US2004/ 07070 filed on March 8, 2004. Enhanced

nucl ease resistance An i RNA agent, e.g., an i RNA agent

that targets RSV, can have enhanced resistance to

MahhEE&AGTcleatd residtng@ased nucl ease resi stance and/ or

binding aifinity to the target, an i RNA agent, e.g.,

the sense and/or antisense strands of the i RNA agent,

dariRNdcagede ¢.2f, an iIRNAmgbrs that tarpess RE Ve chirlialve sghaneddtresistance to

nucleasgspd/or phosphor ot hi oate |inkages. E.g., the 2
ydr oxyl group (OH) can be rmdlfled or .replaced with a

nunber of different "oxy" or "deoxy" substit uents.

Expitipleased @iicleapetésitanch Mﬁ’d/@&}ihdlﬁg @ﬂ'ﬂutm@éjthfe 'té‘r@ét' thRNA agent,

i ncl ude al koxy or aryl oxy

€8 th“cﬁﬁeﬁeoaé!dm} [antigensa Straaﬂwfww lé%ﬁ&@%aaay uanrdesfisvg axaynple 2-modified

i LT T

or replaced with a@indes oiﬁhﬁerentwaﬁ setdeyhyenebdiiaige, to the 4
carbon of the sane ribose sugar; 0-AM NE and

m noal koxy, O(CH 2)nAM NE, (e.g., AMNE = NHZ;
EP‘RVP‘&%P% OXY 2 ahydyoeisreep M@ﬂ@@%mylludwikw or aryloxy (OR, e.g.,

R =B, B P Oy B ST o b TR Y eSS Rpsdttonty oo

O(CH,CH,ORCHYCHOR; ‘tldita&d’OhuchQ@ akﬁﬂse@md%ﬁg vﬂﬁ’éﬁtﬁé D mr # connected,
t he nethoxyet hyl group (MOE)
eg, bmémtbﬂ@mw@)dgeetmhw’tcarh@o|oéasaesameaﬂnohe fuigas Q:AIVHNEadnﬂe

amlnoa%é?,][t?@q—{ Wfl\lﬂ%gs F ﬁ\@%? %ﬁ@pl}??@ G@gﬁ%ﬁ?&%&ocyﬂﬂ

amino, Giyle@ninelahary! dhias eh&éi@@r&ﬁamiﬁﬁ' SRt G o] Babl &Hﬂ/l@ﬁe diamine,
rel evance to the overhang portions of "parti ally ds

polyammq)o It 1wt§wQ1élngthat qlj ggguqigohdgqu@al(lmg g;nlthQmethoxyethyl group
(MOE),?ﬁd%ﬁ@Hg dh %]Eﬁycie%%tn‘?e’) exﬁt gtrr%é sé;} 6@}%I°0Wrﬁf3}e t those

eteroaryl ’am n
modiﬁ@rviriﬂnthamlﬂl)st pﬂ\dlshliar&ﬁfd%f@ﬁlbkﬁﬁ@;@fd% A|V| NE (AM NE = NHZ;

al kyI anm no, di al kyI am no, heterocyclyl am no,
di.a het eroaryl _am no, or
g‘?% Pb"é‘ﬂ@‘ia i ﬂ%vwsﬁgleﬂ Xiliee) (Re( Feoxyrlpasy susass, whishy aegof particular

levanéd i Iy a
rloundt e S o L) 8 RSUKE MR AP s

amylanamy |diallgylxaingl heterdeydl Wy atylammdmch:tryhamnb,ehemmarghmmy, diheteroaryl

amino, 81“591%1'0 a&d?,%f—‘i’{éﬁﬁ{%ﬁ)ﬁﬁfﬁ}&ﬁ\}ﬁ](c ﬁ\rfﬁu I&I)fz; alkylamino,

dialkylamino, heterocyclyl amino, arylamino, diaryl amino, heteroaryl amino,or diheteroaryl

amino), -NHC(O)R (R = alkyl, cycloalkyl, aryl, aralkyl, heteroaryl or sugar), cyano; mercapto;
alkyl-thio-alkyl; thioalkoxy; and alkyl, cycloalkyl, aryl, alkenyl and alkynyl, which may be

optionally substituted with e.g., an amino functionality.

Preferred substitutents are 2'-methoxyethyl, 2'-OCH3, 2'-0O-allyl, 2'-C- allyl, and 2'-

fluoro.
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Preferred substitutents are 2'-nethoxyethyl, 2'-0OCH3,
2'-0-allyl, 2°-C allyl, and 2'- fluoro.One way to

W0 p@ce2as8ds resi stance is to identify cl eavage SPCEESHENE000425
nodi fy such sites to inhibit cleavage, as described in
co-owned U.S. Application No. 60/559,917, filed on My
4, 2004. For exanple, the dinucleotides 5 -UA-3",
5-UG3\ 5-CA-3, 5-Ub3, or 5-CC3 can serve as

dn@%?‘ﬁ?in@ﬂeﬁs%sresim qdé?lﬁgl (?@a%g%er s?%é §1&ﬁﬂ s1t s to

therefore be achleve
inhibit ¢leayage, am@escﬁhnd inxaiopined U $ Applidatians Noo60#559,917, ﬁled on May 4,

2004, gL Re ARG (8 B RSB L a5 s an
serve aﬁclewégdjdlﬂéﬁ %%bé&r&ieaﬁéesﬁt’%c% c)in ﬁil'efw&la 60 Eéh%edﬁgﬁ{oﬁifﬁng

,te5-ur|d|ne|sa -nodi f nucl eot i de;
the 5 npgieotige, requftingforexauplei ineit Rast(oﬁe 5'Oixidihd-adtinimeey’ éﬁtllmlé)

d1nucle3\$@lr\/\§{aep ih H1% elﬁ'xéh Ceyl 2‘ dmsefl 8}1%&0‘[@ dfttgea%%@_ne%gl e81ne guémne -3

(5-UGH )”ﬂimlodmihtld,avhéﬂé‘iﬂ ﬂ@sa ~ridnes a g mAiifed hicléotide; AMAsH dn8 4 -
| eotide; or at |east one - cytl di ne-cyti di ne-3'

Cytldme(?%m@&%( “E R0 imslqodide, Wéqi@th@ 5t-fetidine isey nidiféed; neiclgotide;
at least 3ne ﬂ%dflﬁee&cfiﬂgh’e@t U‘iﬁ% )Eﬁl%cftea% \%ﬂgrtré}nl t‘égst- %& ing1s gﬁ-#odlﬁed

| east 2, east |"eas
nucleotidieyrelt kostiode §’-cytidinectiline-3 (8 a0 Beydisuclétide tWierein the 5-

sty e P o OGP
or at ledsP5 8MhER UnECRSETes. Epcéi‘ﬁiﬂ é'ﬁ‘xbéﬁnﬂéiﬁé Egﬁlﬁe a@{ﬁﬂﬁﬁl@{]ﬁiﬁdn iRR& agent

2' modifications can be used in co ion
carry a drmegifieatiohcandribe RNA aget theodore Ihasadanhan&:d(res@ance to endonucleases
phosphorothioate) The so-called "chineric"

B PRSE F R FsBlePoh 4% ol G0 G RSPy ablgeion wit
one or 18618 PhSsphike liARerGhd ARHRLERL 4 % %owgﬁﬁgte&me al, %Qlled “chimeric”

decrease endonucl eol ytic eavage agent can
oligonuglgotidgp @Wéhoﬁmhmfcp@tamﬁyml on erionel dlf@trﬂlt ﬁiodrfa:ailm1 c group,
or by inverti ng the nucleoside at the 3" -term nus with

'ghe;)’i'n'cl’r)i'siohi s l%a%’]igttﬁl 1%0Hu§ﬁ&%bﬁ§§ho§§, Fang?lﬁ)qj%ecrease

endonuqiecgy’uc dea’S/agéZSAﬁ IfRNA&igklyﬂ cafibe fAHREModificd th’él@dlﬁ a Qaéhtlomc
bit.3 -5 exonucleo %tlc cl eavage. | e not being

group, %&Mﬁweﬁmtﬁew eosylont thegtritergunus wigue B- Bagnm@r Ex anptlesy
alternativBUR§ Q'f-t@Hmnﬂ?é’an' Uym@dklfgd %ﬁrhﬂcalrrﬁ%z}fﬁeyl &Jr%’ géag% @é-ammoalkyl

sterically blockin e exonucleas
dT. Othend’ @njugateschn mhulgbmaﬂeammmﬁmvsgalvvhﬂé Isord bemg bound by
cyclic _conjugates .o

r S, or ,ete
theory, %g Icwdg&? Sébcgr oken oy gpraégx%ay Bt e)@nuglgglgtlgglgavyge by
stericall§@focRing@he Skonaclefe Y bRARETo the 3'-end of oligonucleotide. Even small
alkyl chains, aryl groups, or heterocyclic conjugates or modified sugars (D-ribose, deoxyribose,

glucose etc.) can block 3°-5’-exonucleases.

Similarly, 5' conjugates can inhibit 5'-3' exonucleolytic cleavage. While not being bound
by theory, a 5' conjugate, such as naproxen or ibuprofen, may inhibit exonucleolytic cleavage by

sterically blocking the exonuclease from binding to the 5'-end of oligonucleotide. Even smail
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Simlarly, 5 conjugates can inhibit 5 -3
exonucl eol yti c cl eavage. Wil e not bei ng bound by
W0 bweny434@ 5 conjugate, such as naproxen or iPCPUSI0061000425
may i nhibit exonucleolytic cleavage by sterically
bl ocki ng the exonucl ease frombinding to the 5 -end of
ol i gonucl eoti de. Even snmall al kyl chains, aryl groups,
or heterocyclic conjugates or nodified sugars
ri d i G ) G Kk .
oyt gl e PR corfl i BE i ied <0 (BB gempribose,
glucoserats) endiak 3-6"-exonhdases when a dupl exed i RNA agent
i ncl udes a single-stranded nucl eoti de overhang on at
Ieagb.one end, hi. preferred enbodi pents, the .
ARG 7878 G0 BV PG FeRAAIon fo piolpascs MR A diploxesl IRNA agent
includes a siBRA L IHIEIEGd di)%?nan% Bn & 1B4:sLoRS ndd h?ﬂ?é%gﬂ%&%odiments,

the unpaired nucl eotide of the single-strande
the nuclppBdheneghang acludss dite darefprablyj 2todntnpaired heclewides. Hala preferred

ol S PUEFRE BLs ofgBa RRinsd i B ptisnt o
the terniingl noitlebii® faiSdonfaiidra FuGIAB bAREHIARY teAiRhIBRLIH8IDR i§ 2 G-C pair,
e GCpairs. In further embodi nents, the nucleotide

ar
or at legsy, By nefrihe laghfoprspmpleraentary speleotidspamsiae So€inaiss., Indfndhérn

. X . [ n ' over-han S
emboinfBTELALH RTRRAAE R WA 1) SRS RIS Gy
exempleryenttmdindns themutleetid overtdngis 3 HEC-3Nt ngeffred thBABmBAts, the
o AR o st b st A st
includel NRM&ifE-0GERYINADT-end of Hle B fibchsd Qfaﬁﬁ,%cﬂhﬁ? 23¢ o{.'éﬁ%g 5"

agent can include nodifications so as to I n I%It

GC-3'1ig dation, e.g., by nucleases, e.g., endonucl eases
or exonucl eases, found in the body of a subject. These

E re refecred to herein as NRMs,, .or Nucl ease
P AR ARGt of e eEteBoms st pudssbithon o by
nucleast® @id.,| cpdbiieiBsdr MkdudReick) Bahd PBe bddy JTRMYbRAS Ghese monomers
these nodifications will nodul ate other properties of

are refepigd tq gupinag S Ma r BaicleasedR esistaneqiprogisting iWonomers thercanresponding

TS ' - d. I ot e . ru
ol 06 el b AR B Haynfyf ot B
propertieh of fheriRN Asapgnsaomsil] e 36 ittty 1 hidradt With dipiotedy W, tldtransport

..one another qr to forma %%pl ex W th anot her sequence,
protein..g, serumaljugup, orgraenipes of BiedRISE, prfhe abifiny b firshgmd second
sequ ' i &

avenf 8 AL AR Y RE g QLS O e OB e
target maderul®e used nore than once in a sequence or in an i RNA
agent .

One or more different NRM modifications can be introduced into an iRNA agent or into
a sequence of an iRNA agent. An NRM modification can be used more than once in a sequence

or in an iRNA agent.

NRM modifications include some which can be placed only at the terminus and others
which can go at any position. Some NRM modifications that can inhibit hybridization are
preferably used only in terminal regions, and more preferably not at the cleavage site or in the

cleavage region of a sequence which targets a subject sequence or gene, particularly on the
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NRM nodi fi cations include some which can be pl aced
only at the term nus and others which can go at any
w@e®sh7eme Sonme NRM nodi fications that can i nhP@I/US2006/000425
hybri di zati on are preferably used only in term na
regions, and nore preferably not at the cleavage site
or in the cleavage region of a sequence which targets
a subj ect sequence or gene particularly on
. theantisense .stra can be Lse

entisensg - JHPURE: De R PR Be PR R R R St o

hybridiAEbNB&Wed e Wst&hﬂﬁ@ﬂﬁe ad iRNIES agit 1sEMntamemtIm sme
mai nt ai ned. In some enbodinents it is desirable to, put

embodimprets Nmiesirallpto Rt MRM & itheclenvagarsite e dpesliaiges %{ﬂn&ﬁ a
0 - m nim ze of f-target
sense Stpanld’easéte"r?%?mﬁf“{%‘g‘?f et e "\ oo £1 cat § ong. vi |
be dlstrlbuted di fferently dependi ng on whet her they
Ry most 0ages, itseNRMmadifieatims ovill hatistibated differemly. depénding an

anti sense strand, nodifications ch interfer jth
whetherfhey #gcompriead B8R ENse A @n%%ea%f\ﬁg@%m SBey aﬁ"bSFnSSe“erafm

modlﬁc'aﬂgﬁr& ﬂm inferfeRew iR gl ﬁﬂlin’féhH&hubEas%%li’éa%&ge sh@uth@Q)e inserted in the
ated cleavage, e.g., the cleavage site or the
region whielnisagbjectegiRdBC m:shwlsybde;am&i eign thel dheryhgersiteror ﬁ]e cleavage region

(s dospilpein FR05e il g0 s il ey Bt bl BRERREESY o

referend®) ddl@vate of tiQaRet declrsRbodih iHeaRigleDf 6 20dr 2Dt @ifigdtise difhnd, or
of 11 nucl eotides upstream of the first nucleotide an

about 10|98 11 avjeatidermpstrgin of thegir@tdm]eg“@qﬂrhth9 target A which 1s
compleﬁi%h{af@%ﬁﬁ% ?&t{s g g‘g§gin uesﬁl?Sﬁ@ flérg n 1&%?&@@%@1?2@ O}jée%‘élreétldes on

either stde@d gt of Eileh\hge tcar tie tar FFRMARIOA 0 on tHedRNRNAeaigenahd which
strand which hybridizes to jt. Ceayva

ere
hybridiggsdo iy (Heayegeregionimeans the nugleotides TR Dot ge‘écq%?ﬂd%%f the
cleavag%lsﬁ@‘iﬂgﬁh&'dtlrgctld a0 either direction. Such nodifications
e Introduced into the termnal regions, e.g., at
the termnal position or wwth 2, 3, 4, or 5 positions
Sfch medifentivnsiesn bofntmdwduemctbe {ghiiohl tegiog® €L it the terminal

e does n et a.seguence
positiof GHVERP: 3.7 ohe PR TT gL frs Sa A6 ST PR it aggr soquence
wmch@&@lﬂbstatgéewéuue&ellh%majeaﬁcol ogi cal properties, can
be influenced and tailored, for exanple, by the
i ntroduction of |igands, e.g. tethered |ligands. A w de
tities, e.g., ligands, can be tethered to
an i RNA agent, e.g., to the carrier of a
L@ BprRh&; be
SR A RERTRE B BT A s, can
inﬂuenced and tailored, for example, by the introduction of ligands, e.g. tethered ligands.

A wide variety of entities, e.g., ligands, can be tethered to an iRNA agent, e.g., to the
carrier of a ligand-conjugated monomer subunit. Examples are described below in the context of
a ligand-conjugated monomer subunit but that is only preferred, entities can be coupled at other

points to an iRNA agent.

Preferred moieties are ligands, which are coupled, preferably covalently, either directly or

indirectly via an intervening tether, to the carrier. In preferred embodiments, the ligand is
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a |ligand-conjugated nonomer subunit but that

preferred, entities can be coupled at other points to
wW@roos®NB4@gent . Preferred noieties are |i gandsPCTaB29n6/000425

are coupl ed, preferably covalently, either directly or

indirectly via an intervening tether, to the carrier.

In preferred enbodi nents, the ligand isattached to the

carrier via an intervening tether. The ligand or
tethered |i

3 r NorfdiBered ligand may be present on
s s o T, UL sipmton e
the i gand%@@ﬁ{ed InforioRePWRET b tidaridatonjughted gmqmm@glsgqlqo

nbod | b
growing sirafighr mwb%ﬁwmg@é{g?@ggﬁg Wgﬁlg' P E@r DpRuiseit0

unit after
cursor’ & Bﬂp@@f?ﬁ amdhmnomehsi@mllthas
11gand-COB31§Rte$ MOSPYST é%lbhgé%rge?{]éggg%ﬁwgng str agnd For

been mco”rg@r%h énto h ROWINR Stral iHog exanpje, a TPNOIPRL RAYIRG & &v A0 eaanno-
NH2
tenmnateglrtdxhpmg gs égﬁspe(%iz)w éh eelngans n%ﬂ ﬁltB %.%'}(Rﬁ'ilgtsﬁﬂe bidngisemse

subsequent
to
operatio Sfer iteRfopioatolf dre mécmmWn@@@r%B?mt n
strand. Iﬂﬁﬁg?%ﬂue%t Eeﬁugttw‘ﬁ’ ﬁ% o the sfﬂr and, a Li % ﬁ %r %\ﬁehyde
fhe stran€! 164200 phihg en glecphilis. ggoup. & .eperveRieily Pg‘bqﬁ‘é! N

or al dehyde gro

al r bypcdupl
group, cg5¥ BHERREHLLY bega&ﬁgp g&ﬂ?{]?é)z?c% ds%g ﬂgﬂ{dl ébng.% /il hambed t:y) dupkng

oner 1i¢ coupl g};g t%ﬂrsorhgand
f1fe Q6QMRvIE! the bemiriap audeophilic growp AfghewiR

theeled%l?%ﬁfc(%%éfc %r%up of the precursor |igandconjugated

conjugat@d namemessibunittethest her. I n preferred enbodi nents, a

ligand alters the distribution, targeting or I|fet|ne

Iﬁrpéeafgrirecg %?f%&g{lt%am n&"ﬁ1t§r§ tﬂetd1étﬁb1ht{lﬁ19fapgmag edlifetipe of an

I gand provides a cganclgig an
iRNA a8t/ hrﬁb R&bl‘nd‘th isdn@epaatb@dint metyeed embedimeRALEFIEPOY 3
r cell type, conpartnent

enhanchcafﬁmty fo selegtrd @Eget & gtghlesllug,rdell%r cal Jf)/& %ﬁ%ﬁﬂ&%ﬂaﬂg a

ggion o body,

t Qusfle, DR RTedbis 6Nthe Bodyh aaelg,g@maredtoaspemes
cellularigy Bfeap ¢ %B?ﬁlggﬁds “can i pr ovgejl transport,
absent Si¢RAIghEAL i on, and specificity properties and may al so

i mprove nucl ease resistance of the resultant natural

%gq g‘gﬂl ]fééaélg Qe lg}or 6%%%%: ﬁiﬁdlz&fonaatmwﬁﬁéﬂt}t:pmpemes and may

nat o o ernorre% ucleotide, or a
also 1m$?c§%:13 %Qserigiiﬁhﬁbe@lﬂ tﬂe&ésuinahmahrabn mashified @ligorbon

eotides. Ligands in ner a He&in and/or natural or
polymdrhﬂndpeﬂt compiiEng aréfr@mbémém%ga}°“8ﬂ‘ﬁ%sﬁ{:é?‘%¥%%gpt aKe:
nos conpounds or reporter groups e.g., for
momﬁﬁ%ﬂ Edﬁ;strlbutlon cross-linking agents
nuclease resi stance conferring noieties;

Offj ghtitdSHl génonalche alchslesherazandie modg';@QW+ or 4 ancméI (ﬂ!ake

{s;
diagnostic compounds or reporter groups €.g., for monitoring distribution; cross-linking agen

is only

nuclease-resistance conferring moieties; and natural or unusual nucleobases. General examples
include lipophilic moleculeses, lipids, lectins, steroids (e.g., uvaol, hecigenin, diosgenin), |
terpenes (e.g., triterpenes, ©.8., sarsasapogenin, Friedelin, epifriedelanol derivatized lithocholic
acid), vitamins, carbohydrates(e.g., a dextran, pullulan, chitin, chitosan, inulin, cyclodextrin or
hyaluronic acid), proteins, protein binding agents, integrin targeting molecules,polycationics,

peptides, polyamines, and peptide mimics.
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i nclude |ipophilic nolecul eses, lipids, |ectins,
steroids (e.g.,uvaol, hecigenin, diosgenin), terpenes

W@ 200g/074346 i t er penes, e.g., sarsasapogeni n, FriRBCUBEUS006/000425
epi fri edel anol derivatized |lithocholic acid),
vitam ns, carbohydrates(e.g., a dextran, pullulan,
chitin, chitosan, inulin, cyclodextrin or hyaluronic
acid), proteins, protein binding agents, integrin

[ e cationics: pepti
8% S5V Sy B RO Rlno PRl et s
synthetitgiolynadr] &§/g.08 symtlictio poBamirRGeiibiBxampled bf polpiiab hids include
nmol ecul e, iyuch as_a synthetic polymer

polyemgiy s A poBESE P RO, 26D d. mrelingPdapely Logliiinis avish soregg malcic
o A5 L UR LSB F rcB

-asparticC amt©¢€

anhydrisle copadyrhgriN-@ehydopypsopgmethadrylaiideaoolgmer GIGP Y, polyettiylene

s BB T e S S BN
isopropglgk:%@itﬁﬁb BEI9nidtsy 60pol{fRE PhaziRO! B¥ArNL p%ﬂ;(ﬁ?’ﬂfﬁlnﬁ RMRe:

uret hané, poly(2-ethylacrylic aci
polyethilenupine,ppldyyivd @hldesppoliyerspamidine, polypphnes pieadépeptide-
Exanmple of pol yam nes (include: . pol.yet hyl.eni m.ne .
polyamf Bk iofim i FOTV RIS, denfincr Dol pretnis e, grotamine,
cationipseistienent,icdenat Ypid] etionid @Biphdan] itk farP HIVGIH foBramine, or an
dendri ner pol yam ne, argi nine, am di ne, protam ne,
alpha heligal peptidenpi eti es, e.g., cationic |ipid, cationic
por phyrin, quaternary salt of a polyam ne, or an al pha
1$4and i i Qoelilig LB, e.g.
o onagtarkfi) intiGde b AR BcRRE 3 ALAINFHHGR L BLAR B e 0
thyrotropim, mhélgmattopoyp surfactant prottin ApMucinsaarfohgdmaty, a glyobsiaedd,

Muci n car hohydr.ate, .a gl ycosyl at ed | yam noaci d .
polyamel}ogﬁlrs&f ‘gin}s? [ X&lgﬂ&ﬁ%ﬁﬂ%ﬁéo&g){\gamyﬁi }%ﬁ&%ﬁg&te, or an RGD peptide or
RGD pBgidéasipasicat e, or an RGD peptide or RGD peptide

m nmetic. Ligands can be proteins, e.g., glycoproteins,

| i poproteins, e.g. |low density lipoprotein (LDL), or )

Aligands pan beprgteinsueran Syeomuatetns bippiprot¢insA)g. lay derspy llidepgotein

o0 G S i RS L B i e

specifi¢ affiait f@rci do-Bghnd drl antiVqBesSdi€ NarBdntibo & A MER birde kb a specified cell type
endot hel jal cell, or bone cell. Ligands nay als

0
such a5 3 fapgggechomdptheial cal GbPRoeRL rldewss sray alsprigglugehoraioges and
' NeRs th i ' . t o
o5y SR RSy 02, S8, i
lactoseNmalttisalght gpddchast o auetnegaldttaanating, Nyhestyd sshidosaine, multivalent

nmul tival ent nnose, .Or I'tival ent fucose. The |igand
mannoge, e Jpulivefgpt EE%?‘F}:) e 1ighy R gggwﬁalﬁ YEponghysaccharide, an
activator of p38 MAP kinase, or an activator of NF-xB.

The ligand can be a substance, e.g, a drug, which can increase the uptake of the iRNA
agent into the cell, for example, by disrupting the cell’s cytoskeleton, e.g., by disrupting the
cell’s microtubules, microfilaments, and/or intermediate filaments. The drug can be, for
example, taxon, vincristine, vinblastine, cytochalasin, nocodazole, japlakinolide, latrunculin A,

phalloidin, swinholide A, indanocine, or myoservin.
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activator of p38 MAP ki nase, or an activator of NF-kB
The Iigand can be a substance, e.g, a drug, which can
w0 p@seasds t he upt ake of the i RNA agent into theCTEk1006/000425

for exanple, by disrupting the cell's cytoskel eton,

e.g., by disrupting the cell's m crotubul es,

m crofilanments, and/or internediate filanents. The

drug can be, for exanple, taxon, vincristine,

: . I

Yh B R5dd: e &\&)ﬁ%ﬁ&a?ﬁ%ﬁ& ﬂpldrb%ge%h‘i%‘%l%éﬁe SRR r;)?aebased

molecuterpra&r_mmbmdn d srerum prmmeacg. hulna@ sbﬂugﬁzﬂblumﬁ (HSIA).pOthepinolecules

ecu h_alipid or Iipid-based
that whfeiﬁé %éﬁecaa@ésp ieAus. o el NepTexiy or aspin camh?alﬁed A

lipid orSRhdiBAsR4 B Hdtah
pieo 0%21 al so e usegg re%gér% éF gﬁgﬁ%{mtnepro (g'fﬁcrease
targetinggyytnainsporanto bémgstentll oAcéll menibmne langdod (d) asele Bised) mxﬂjusabundmg

|ncreas resi stance to degradation of the
toasmﬁ%&’ &8 %ﬁﬁ“increase targeting or transport into a
targe.t ceII or cell nenbrane, and/or (c) can be used
@Qll}ﬁd]bb’éi:ﬂ 1i gbﬁtﬁctdﬁg)etu@ecﬁtoﬁﬁddﬂllﬁt@ BQL, %ﬁbrol&h@bmdﬁ’@ﬁf thé conjugate to
pid based |igand can be used to nodul ate, e.

atar gefcttﬁﬁ‘ier dior exanme.rfdinid opkpie fhesed digprdtheicbinds tg HHA g@re strongly will

v s P50 B IR ) bATLILRT IS0 LA o o

A lipidlve liparigpetEligand thidh binds CmHSAadssd s‘trditgiyeémte: Used ® thigéethy cérgugate

to th $ cleared fromthe body. Alipid or |ipid-based

othe kidns¥nd that binds to HSA | ess strongly can be used to
target the conjugate to the kidney. In a preferred

2 e?ﬁaf&mtemﬂohﬁnéﬂtﬁhé*h a%%giedlliggﬁalgmﬁé nda, ﬁ@ferablg it binds HSA

erably, it binds a sufficrent aff
with a %\iféﬂemtnéﬁmtmoh tnt thlgapmumte Iwﬂbbe preéfrann Bsyriboiesitto lamunmney

tlssue 1? s ﬁé( ' {%:?eﬁ%fl tf&az%llg afg’{ﬁ?%wﬁ g ﬁgtstr?rﬁgeth%éﬁf ﬁﬁé&aeﬁ@ng %mdmg

cmnmtbbﬁﬂ&ﬂ@dcannot be reversed. |In another aspect, the
ligand is a noiety, e.g., a vitamn or nutrient, which

|sta en up ]%/atar get ceII e.g. aprollferatlng
& F“PO" err@éafét ahecligpadds LY -SSR amin oF nytrient whlgh is taken up by
tarcetieBOg. e | I
AL Ao4 ralias] S04 O UNPOLAOFAL) or g dgrien
characteyze, byemgvanteda:nﬁ @roleeﬁatim e@g@fﬂie&ﬁg{hgﬂahmnma mmgnhndeype e.g.,

cancer %;/elﬂtsa @x\gpup Wgaméls bnclu (y|1 <t erhg n]gl %%Vb{;l}aeg] ggqsngbgrgflvﬁgmms
mcludth@B' Wtandyd, b%‘”f@lllc aﬂ:‘id , B1REFb IR HIRinOpyritidkhl G ¥tfer YRKERS or

by cancer cel
nutnents taken up by cancer cells

In another aspect, the ligand is a cell-permeation agent, preferably a helical cell-
permeation agent. Preferably, the agent is amphipathic. An exemplary agent is a peptide such as
tat or antennapedia. If the agent is a peptide, it can be modified, including a peptidylmimetic,
invertomers, non-peptide or pseudo-peptide linkages, and use of D-amino acids. The helical
agent is preferably an alpha-helical agent, which preferably has a lipophilic and a lipophobic
phase.
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In anot her aspect, the ligand is a cell-perneation

agent, preferably a helical cell perneation agent.
woe@beraid y, the agent is anphipathic. An exenpdEHDU$2006/000425

agent is a peptide such as tat or antennapedia. If the

agent is a peptide, it can be nodified, including a

peptidyl mnetic, invertoners, non-peptide or

pseudo- pepti de |inkages, and use of D-ami no acids. The

Bebh&ha@9sinilaions €f €rabl y an al pha-helical agent,

whré%ﬁpreg§r3£¥yﬂﬁas a lipophilic and a |i pophobic

phase. 5' - Phosphate nodifications In preferred

énfreftimed Bﬂnbodlm% iRYRNAgenBaee 5’ phpspdepitaed/draheadeqt phosphoryl

analog i, st PR 1 PerPRR g celignscot (oS o gtude those
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mod1ﬁ%ﬁ5@sﬂb1fllt%qin éh %%‘glz BHE™i 11 be knoen to the
skllled person The sense strand can be nodified in
dhelsense strand@eh by Aiodifictidn 6B iSdctiane t}&ryénsmr sew@idnd prevent
n. active R SC, therehy potentially

A
formatipg gy ?F&"%gﬁs‘? dereby eqtenially redpgimg offfataskelitctonins whde
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t he sénse strand cation wt
modifigtion with talHy-O- mﬁllha}umlmdrmoleomk: (boeylinkmered., @00&) ATP 2@0dryments

and sl g PR i B 1 i ety CSbU 53§21

Other nﬁzmﬁéauaﬂﬁwﬁﬂcﬁ @de@ﬂ%ah%}ﬂfé?ylﬂ’c‘i&%%ﬁ%ls@'%@%@éﬂo Y, @Im@'s@o%ﬂmmg

' so _be use sinply substituting the
the 5 Qfabhé}rathq‘aﬁlamﬂvﬁ Altesnatiaelyyelayge bulkagrgup may lbg agdedup the 5'-

osphate turning it into a
phoslohg%os pﬁiggpggot aeéﬁ)qsf’ﬁ%dleséer 1‘% Fer y of i RNA agents to

ti ssues and cells For mul ati on The i RNA agents

Dehceryad dRNe sentsoatisbeesfamdnaellat ed for adm ni stration

to a subject, preferably for adm nistration locally to
%%%mhﬂ&%% and nasal passage (respiratory tissues) via

The iRNA agents described herein can be formulated for administration to a subject,
preferably for administration locally to the lungs and nasal passage (respiratory tissues) via

inhalation or intranasally administration, or parenterally, e.g. via injection.

For ease of exposition, the formulations, compositions, and methods in this section are
discussed largely with regard to unmodified iRNA agents. It should be understood, however,
that these formulations, compositions, and methods can be practiced with other iRNA agents,

e.g., modified iRNA agents, and such practice is within the invention.
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e in
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of admi nistration. An i RNA agent preparation can be
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complexa%ﬂagenmmg%ﬁxrtmf@m aﬂ}ﬂ\m Stk bthet atg%ﬁts afeThbiBels e,

chel ators, g , EDTA {e 1,0 remove dival ent

EDTA (e:g.j torigmeVRdivalent utzons, Suslaa& Mg Riealis RNselnhibiters {eg.gp broad
t h RNASi| d
specifi Y s Aflibr kb Ko RIS PO REA, iahgane

preparation includes another i RNA agent, e.g., a
ﬁemmninbda&#iemgha tRNAatgemepMioahﬁclﬂ%\lamﬂaéﬂiRwsmﬁt eg.,a
ot her preparatigns can.jncl ude

ecQ e
second § g@ﬁ&?‘f ‘Fﬁ Fg%mefiﬁ e‘iNéé Withirgapgetso aﬁm@ gengy il mmqr ed
preparaﬁbns‘%%(ﬂhcié‘ K188 thtBNvS @&P 'tv@érty,l ﬁf%&ijéffﬁ&jé Qifferent

he agents are dlrecie the sa V|ru
iRNA Sﬁbcfl@% rlasome am@edlntcatq;uﬁle;cagmts hue diwectet 6 the wimel viresibyt different

nts.is. directe ren
target sy P pRAe o FionBinasel i RS et izefispige 1 § fibisafiros. s
demonst@tddrif ithe ExRehphd, nfde AR otk $1r8E b iMBibitENY 888dhMistering two
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iRNA agppts siattapepushyeorsdt claselytimeiséssviisieagh eneaditestd to one of the viruses
being treated.

Treatment Methods and Routes of Delivery

A composition that includes an iRNA agent of the present invention, e.g., an iRNA agent
that targets RSV, can be delivered to a subject by a variety of routes. Exemplary routes include

inhalation, intravenous, nasal, or oral delivery. The preferred means of administering the iRNA
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Treat mrent Met hods and Routes of Delivery A conposition

that includes an i RNA agent of the present invention,
we2@s/074m6 | RNA agent that targets RSV, can be BEl/US®0€a0425

to a subject by a variety of routes. Exenplary routes

i nclude inhal ation, intravenous, nasal, or oral

delivery. The preferred neans of adm nistering the

i RNAagents of the present invention is through direct

i ni st i t. I
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Subst ances i s wel nown |n he art. Except insofar as
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phar maceut i cal con‘posn tions of the present invention
Supplemgniaey ashKe prrapandycanilse heynemaporaied \nay thefopwasitions- upon
V\,het her | ocal or systemic treatnent is desired and
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area o bR T R on 1 BR 1 Jour e Pat B Foap mgpary). orel

or parchtefill Bni8AE MiinRirafifeinBhasEntrat b8 1) @ulbc%ta%@&% fn@aperitoneal
achi eve delivery into the subject to the site of

or intragmvsewari igjectiothe preferred neans of achieving this is
t hrough either a |ocal adm ni stratlon to the lungs or
[ e
L T R I

deliver9finty itlee @bﬁbﬁmtﬁe S i fétioat lm,pr&e@ed massRif athieving th1s is through
m_ni stration. Formul ati ons for |nhalat|on or
either aZ]g

P AP atigR it he dymEsiop Al BasHRNS) C-BiBinibp FesprRon; tssues via
1nha1at§}(1;li fg?]bfuﬁée[ﬂbln% i fhnSRY adrﬂlb u#% ol i 21 & sRAHEAHSinRRhid, 03 Sparental

I'so contaln ers uents an

administration.

Formulations for inhalation or parenteral administration are well known in the art. Such
formulation may include sterile aqueous solutions which may also contain buffers, diluents and
other suitable additives, an example being PBS or Dextrose 5% in water. For intravenous use,

the total concentration of solutes should be controlled to render the preparation isotonic.

The active compounds disclosed herein are preferably administered to the lung(s) or nasal

passage of a subject by any suitable means. Active compounds may be administered by
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active conmpound for practicing the present invention
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t.hr oat. and. be swal | owed nd, t.he nti.ty of . o
end to et R oo A0 s b b Rapiops gpiges i e
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0 L .
LS R TP, by sl o

be prepayddgaionititiag Wetetive donepduy evithansuitalsla iviehieles elahtas stesle pyrogen
used to carry out the present inventjon are.preferabl

free waigre g Bypepippis galing soliond Pedito RETY e¥rihs PISSTRS IYCRHifibiig Preferably

sterile, pPrdlehIRE RoRBOEE BEmpRYnd RS Hnk tOfiftb&iEpercent (by weight) of the

physiologically acceptable salt, and more preferably from three to seven percent by weight of the

physiologically acceptable salt.

Aerosols of liquid particles comprising the active compound may be produced by any
suitable means, such as with a pressure-driven jet nebulizer or an ultrasonic nebulizer. See, €.g.,

U.S. Pat. No. 4,501,729. Nebulizers are commercially available devices which transform
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physi ol ogi cal |y acceptable salt, and nore preferably
fromthree to seven percent by wei ght of the
w@bysiooddegi cal | y acceptabl e salt. Aerosols of PECTJUBZH06/000425
particles conprising the active conpound may be
produced by any suitable neans, such as with a
pressure-driven jet nebulizer or an ultrasonic
nebul i zer. See, e.g., US. Pat. No. 4,501, 729.
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In the insufflator, the powde rEgﬁere dose
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del d devi
PR L. L SR LTl L1 G0 R v
blend c-BHﬁ) gfﬁ\é‘i'%f a&ive hr%f@cﬂeﬂtna Eﬁﬁbie%‘&fd&l (ﬁhféﬁt %Qélﬁa\ssiﬁcﬁos%' dduem

t he ive | ngredient or of a po
optional surfactant The active ingredient typically comprises from 0.1 to 100 w/w of the

formulation.

A second type of illustrative aerosol generator comprises a metered dose inhaler. Metered
dose inhalers are pressurized aerosol dispensers, typically containing a suspension or solution

formulation of the active ingredient in a liquefied propellant. During use these devices discharge
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bl end conprising the active ingredient, a suitable
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nmounts of two or nore i RNA agents, each one directed
concurtientlyatoch fubgcent respiratory virus, e.g. RSV, are
adm ni stered concurrently to a subject. The term

"physi al ogi.cal | y. ef fecti _ o
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acceptable carrier” nmeans that the carrier can be

taken into the lungs with no significant adverse .
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more agent s,

The term “co-administration” refers to administering to a subject two or more agents, and
in particular two or more iRNA agents. The agents can be contained in a single pharmaceutical
composition and be administered at the same time, or the agents can be contained in separate
formulation and administered serially to a subject. So long as the two agents can be detected in

the subject at the same time, the two agents are said to be co-administered.

The types of pharmaceutical excipients that are useful as carrier include stabilizers such

as human serum albumin (HSA), bulking agents such as carbohydrates, amino acids and
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in particular two or nore i RNA agents. The agents can
be contained in a single pharmaceutical conposition
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can be contained in separate fornul ati on and
adm nistered serially to a subject. So long as the two
agents can be detected in the subject at the sane
tine the two agents are said to be co-adm ni stered.
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adm ni stered by an inhal ed dose or nebulization or by
ihd e cafd Be 40a dosage on
DY Reh) o KRARENEHATRY & ARAERARTRBsde cublf i doss
1heonkﬁmfﬂmnghm@noaasmﬂ5@as$agémmangbe at a dosage on the
order of about 1ng to about 150 ng/nasal passage.

The dosage can be an amount effective to treat or prevent a disease or disorder.

In one embodiment, the unit dose is administered once a day. In other usage, a unit dose
is administered twice the first day and then daily. Alternatively, unit dosing can be less than
once a day, e.g., less than every 2, 4, 8 or 30 days. In another embodiment, the unit dose is not
administered with a frequency (e.g., not a regular frequency). For example, the unit dose may be

administered a single time. Because iRNA agent mediated silencing can persist for several days
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The dosage can be an anount effective to treat or

prevent a disease or disorder. In one enbodi nent, the
w@Riob/0TBse i s adm ni stered once a day. |n ot hePCT/ESIPEG/000425

a unit dose is admnistered twice the first day and

then daily. Alternatively, unit dosing can be |ess

than once a day, e.g., less than every 2, 4, 8 or 30

days. I n another enbodi nent, the unit dose is not

after a@ﬂ%é@%‘ﬁ?\%?geg@ﬁﬂ@%ﬁ ﬁlg X‘Bﬁ}? {n%%geg 01&,&93)0%3?@9 b aminister
the com;ﬁﬂﬁioﬁ S B6uRnay JTWsS thah BRee 2 Ay D6, foii¥heda@stices, only once for

I ated silenci'ng can persi st for several daysafter
meemnadmmmﬂ@nswgmgmthe i RNA agent conposition, in many

|nstances it 1s possible to adm nister the

Ia I3 em odlﬁgnt% b &tf AELEed (2)1{1 Al&ﬁ%ogeh ST nktfpé

I nst ances, once’for the entire

maintenifte rdam W b€ iIRNEYiap@i, e.d.J2 dmrbleesﬂandhdrﬁNA agent; ob jSIBNA agent, (e.g.,
adm ni stered_an initial e, and 8 or DNA

a precursalj g MRS RN Acgewigeh ?an PERfEsied ko gn si R'agent, ora

which elg&))ﬁ?! &1 RNAR Qgéfﬁj é f%oﬂgﬁ%mnﬁd iRNENG RO SAHRNGAE nt; orfprecursor

cursor, arger 1 RNA agent” whi ch can If
thereof)p rTheeﬁaﬁtrdnamb dowor dommrmmta ly tawea DNA thehingtal é‘?ﬁ@o@l&sone'ha

bl d i ,RNA
o b i B BTy LRl e o
doses ra@l@i%g ﬁQ)'fn @9? fg t@??mr@ﬂd@%rf abdy waglﬁﬁfferﬂﬂyal’é 1, 6®1I50L 40, 30, 20, 10,

., one-h ess of the initial dose.
52,1, wa;cmm&)@ls@@ow%mq@QQSmmrrl@axf.bﬁ@ywer@tsosbﬁbé(ctThe

malnteng?cebq?g?d%g Sbeg?rabg s%&gcli Hcg mfo%tmng 819c]e5eggryt45814? g (yggﬁﬁ%er , the

treatmeﬂth ogie imenZnayllastora pe@iod of ﬁm@ 5vh1<€h Will, vy 06fendilg Glﬁdn themature of the

ngper kg of bodywei ght . per,  day.., The mai_n nanc
partiul g ssseure spegifemstihg ovaa sanditiona thecPatighte Tp EG(eT g bodiments

the dosfg\é?{l% b defivad fio 3%1](% g Bnceségf d%}'; %%t TR thore Gt BiRe B&')Qél 36, 48,

for a perio vary dependi ng
or morellRrs, kg nnamore ﬂlaﬁfontme!vepjaﬁ bf 8 dayar Follswamgreatnhent, the patient can

sev rit andt over.al | nof the tie
be mongg)rg éqrr gys gort ﬁqél fgﬁgéfﬂ@ }Qf HE ?(\%Sr gghgl('hsease
state. Tgxgrd%%%gl% IR ?np%ﬁﬁd ﬂh@y eittfer Be indRAsOPIAhS Bt SRGALER does not

nore hours, e. g. no nore than once £
reSpondEMgmf)icmb'rto 8umiay slosaEg dvelsi orghe desstmasroe dectpasqslif prepffeviation o

can be itored, f.or, chang hi s _.cond
the syt pCaBF Oiseip s BOARDRANE Tt fodled wREL bl eRash. b
undesirfd@siaeRrléts bRoobsaepund may either be increased in the
event the patient does not respond significantly to

current dosage |evels, or the dose_ may be. decregsed
Among erabedimprinthsARNAeizs i HheBRIceRiical e st e Gan ol itity of

o R0, e A ST gEeSLal B basybeen il o g od
non-adjacent with respect to a naturally occurring target sequence, e.g., a target sequence of the
RSV gene. In another embodiment, the plurality of iRNA agent species is specific for different
naturally occurring target genes. For example, an iRNA agent that targets the P protein gene of
RSV can be present in the same pharmaceutical composition as an iRNA agent that targets a
different gene, for example the N protein gene. In another embodiment, the iRNA agents are

specific for different viruses, e.g. RSV.
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In one enbodi nent, the i RNA agent pharnmaceutica
conposition includes a plurality of i RNA agent
waepweias46 The | RNA agent species can have sequRCYES2006/000425
that are non-overl appi ng and non-adj acent with respect
to a naturally occurring target sequence, e.g., a
target sequence of the RSV gene. In another
enbodi ment, the plurality of i RNA agent species is
$RECnkLiirati It § 2bipMition i | flecti
¢ EdrbiirgiBh oMk R Bkcr) BRb ok 1 B GIE AT bo ffeive
in treatipg ot pieverginpa disordeBShr waegubae p pEwRiidgicah corditicambumans. The
har maceut i cal. nposi tion as, an, i RNA agent t hat .
concentfaliog & amQUR o {IEGAESTY éﬁf@}m%?d ‘@ﬂhﬁlﬁag@ qihibe Retgpigtegs dgtermined
for the £28€and! the ARALASE 1 BRRRFLIRNE g. AR8, hilRdA @%ﬁ%&a@ & or example,
specific for different viruses, e.g. RSV. The
nasal formnleEons tand rregfiretrmechil G cageantratiaspd sinié imgredientsnn order to
..amunt _sufficient tq be effective.in treating..or
wvoid iROT o Piiging ofPinadhottebesolt rogietings SEiAv EfiBs wpret
formul@i@A@btd O-100 tibies B Srder 16 Brov RIRGSRItANE hAAA Bfm@ABRMNt  Of
i RNA agent admi nistered will depend on the paraneters
deternined for the agent and the nethod of . )
&ariinitagtors mayinfluenge the desaee reqyiredaio, effsptively Wenh asybjeqtdncluding
' L QP& ; ' ith
B
and/or agerafttiat subject andother digeasds prdsentnB sdll ajga bs appersciatbd thasthe effective
d sgne i.oes desirable ilute 33 oral formnulation u&
osage phan BRI et U 35,30 SHALP 28T PIeGvPTHEFamE PP ECasE SRfecrease
over thé O8URH Gt ﬁh?t‘icu%ruteﬁﬂrﬁbnf ACRAGSs 1 @sd @frﬂd?@@s‘ﬁ?t dnfl %e&ﬁ’&aﬁﬁarent
required to effectively treat a subject, including but
from thaaesults of dieghastic adsayss dorexample fihet subjedi i dsanamtored after

. .di sorde. revi ous treatnent the general .heal t.h .
acmini e LR o0 Bl oR Eoesite ool Sen RS ahieing
additiohdl aoltht ¥ tBOIFREA Rk BsihPds@fbnidiAbe biv@indfhdre€t | ve dosage

of an i RNA agent such as an si RNA agent used for
treatnment may increase or decrease over the course of

dhe aptention isfurthe Alyaimted bythmigiewing caamplge Whith sheyld ot be
construBiYs ﬁﬁ&lg]rr’:ﬁmﬁ&%ar ent fromthe results of diagnostic
assays. For

exanpl e, the subject can be nonitored
after adm nistering an i RNA agent conposition. Based
on information from t heEXAANPBESng, an additi onal
anount of the i RNA agent conposition can be

m n.stered. The inventi IS ther illustrated by
?ﬂeglgpgfg PRl f@%ﬁlnﬂﬁ{sc\h"?ﬁg‘él d not be construed
as further limting. EXAMPLES Desi gning antiviral
sirBNAscaige RBY PREYNABMRNA were synthesized chemically using know

procedures. The siRNA sequences and some inhibition cross-subtype activity and IC50 values
are listed (Table 1 (a-c)).

In vitro assay and Virus infection

Vero E6 cells were cultured to 80% confluency in DMEM containing 10% heat-
inactivated FBS. For siRNA introduction, 4 pl of Transit-TKO was added to 50 pl of serum-free
DMEM and incubated at room temperature for 10 minutes. Then, indicated concentration of
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si RNA agai nst RSV P, N and LnRNA were synthesi zed

chem cal | y usi ng know procedures. The si RNA sequences
wW@nwesDI3Rs | nhi bi ti on cross-subtype activity anelCT/0S06/000425

values are listed (Table 1 (a-c)). In vitro assay and

Virus infection Vero E6 cells were cultured to 80%

confl uency in DMEM cont ai ni ng 10% heati nacti vat ed FBS.

For si RNA introduction, 4 ml of Transit-TKO was added

siRNA v;ag ﬁ%}%ﬁ?@ gﬁ&afﬁ{(? %%ﬁﬁw%e@%gﬂ I1r{1 %ﬁ%?c&%&g%ﬁ tdrfif¥fAture for 10
minutes. RNA ﬁ{:i]}%tﬁl%t‘*a%rﬁgg%ﬁo R0 1BEDRAEE dortifiniHe d 0% A micthgetoteell

respectively Prcubat ed at room t €nperature for 10,
monolay8i. DéllewereRAbatd 118 7ECyEs Cidedt hour RN AinighipEg removed by

gentle wg&]{ga\;li?{it ﬂgg%% ggfgga ’a‘it&%y y Bs &ﬁé@?ﬁ@%b@%ﬁmﬁ%ﬁ units

' (R loeliB S Aokl ol XbddaaiGTAC, 5%
(ofw) peﬂ&%ﬁ%ﬁ%\“@% ol g@i‘gﬁssﬂ(gél—lliBSS) and 308 pel aque-f or m.

CO,. Vit was rdppfved apdcellastdre whshrbwithAx Ims-é\?eﬁwerﬁayeﬁaéé‘ﬂ‘ﬂtq%’
lls. sorbed f our.. at 3.7 0% Vi B1E, 5%

methyloglloss snbyBManeratns L% ERS ih e e oy 4R >

CO,. CeNEh/BreaiRidndbidingl tdp plifubising Sel# plorsembonodiiabentibody 131-2A.
contai ning 10% FBS nedi a, and incubated for 6 days at
370C, 5% C2. Cells were inmunostained for plaques
SIBNAledivery-mdoyivusdinfecHOR e YBhal ant i body 131-2A. si RNA
delivery and virus infection in vivo Pathogen-free 4

IRl e L STR I BRI SB AT BR: iRt QR basari arlan. Mice wore

ce were un anest hesia during infection ib
under arestedintinranpinddctibmsid intrandsalringtillation (i.om Maceerg mmunized by

: i unpj zed by .i ntrapasal i pstid,) atd on w i ndj h 5
mtranasg]r}gﬂﬁ{atl@p Wi cated qpQint aﬂ%}éﬁ&, 83}%%““8?1}1@8%%’ glf(e ) tXﬁd W)l .
i T P@ % i { andidag toné MeC) amiaRkSV F protein) an
ul Tmmz?\tn’lti|k 'of y %%%ﬁ%lg%%(g:n@%% - RSV g p?ot ei n) and Muse SV
Mouse 1s619py pentod (gGal) weteg@n)iniaered inigarieritonedr(p}) four hours prior toR

intraperitoneal (i.p.) four hours pri,ofp 10 nitored
challengg{ Biiget RBGAABR R isest 5D Wil Binicnily Waikbis oreme
at days §SED: aftl$ _t-ix}(‘@btﬂﬂlt. Euﬁ‘%srv@ergﬁﬁlﬂv&@écﬁﬁ day 6gaysinfectiadn, and assayed
and 6 post-infection. Lungs were harvested at day 6
for RS\pbyg trainnfesttiniog plagne assggayed for RSV by i nmunost ami ng

pl ague assay. | mmunostam ng Pl aque Assay 24-wel |

EI at es of .Ve:?? E6 SeI |s were cultured to 90%
BnsRmme PIRYREASaNt ai ni ng 10% heat i nactivated FBS

M ce |ungs were honogeni zed with hand-held .
horagenitzest VeroTd cells were cultured to 90% confluency in DMEM containing

10% heat inactivated FBS. Mice lungs were homogenized with hand-held homogenizer in 1 ml
sterile Dulbecco’s PBS (D-PBS) and 10 fold diluted in serum-free DMEM. Virus containing
lung lysate dilutions were plated onto 24 well plates in triplicate and adsorbed for 1 hour at 37°C,
5% CO,. Wells were overlaid with 1% methylcellulose in DMEM containing 10% FBS. Then,
plates were incubated for 6 days at 37°C, 5% CO». After 6 days, overlaid media was removed
and cells were fixed in acetone:methanol (60:40) for 15 minutes. Cells were blocked with 5% dry
Milk/PBS for 1 hour at 37°C. 1:500 dilution of anti-RSV F protein antibody (131-2A) was added
to wells and incubated for 2 hours at 37°C. Cells were washed twice in PBS/0.5% Tween 20.

1:500 dilution of goat anti-mouse IgG-Alkaline Phosphatase was added to wells and incubated
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sterile Dul becco's PBS (D-PBS) and 10 fold diluted in
serumfree DMEM Virus containing lung |lysate
waledoaniems were plated onto 24 well plates i n PCT/US2006/000425
triplicate and adsorbed for 1lhour at 37 C 5% CQ2.
Vells were overlaid with 1% net hyl cel | ul ose i n DVEM
containing 10% FBS. Then, plates were incubated for 6
days at 370C, 5% CO2. After 6 days, overlaid nedia was
0,
for 1 REREYDS QO VS Wbl W00 PR A, BEIPE Ren dovoped
using Viebtok's RB&lihe Phdsphalalsre sabstaaar I 1V &b Biadkl)l,t andeowfterstained with

s T RS S s B e

washed twice in PBS/O 5% Tween 20. 1: 500 di lution of
aeadtniit Assapuse | gG Al kal i ne Phosphat ase was added to
wel | s and incubatedfor 1 hour at 370C. Cells were
washed twi ce in PBS/ 0. 5% Tween_ 20. Reacti on was

YEgereisehallpnperwite BtSUr(IQ R of RAY/ AN dbypnizanased instillation at day 0
and treﬁ&?ﬁrhﬁéb ﬁg %f f“n'd clateglgﬁﬁﬁg rdeﬁ&g}gé i)x 1@%2,?3%?%{%}51% gfl éaal(t)t}%‘i'ndécated
times (deyi Ing pead viﬂal}hdhilall]mng)’l \d&ﬁ hﬁﬁe pﬁé Qfoup gg@euselmfﬁ@fngﬂ?ﬁerawzmy

re challenged with RSY (1 PFU of RSV
measur%ﬁ%ﬁﬁ%?alwsqt% riﬁv? aPPy it cl@%l?ngs, appeaousht degorih h 5‘\6

ug of indicated si RNA, delivered by intranasal

mstthi immﬁan oPRSVIRiNIRNAR LS. | mes (day 1-4 post
viral challenge). 3-5 mce per group were used and
viral titers were nmeasured fromlung |ysates at day 5

PONA agetaprovided inRigds 1 éwbwelmt@m for ad&BBVIsetvity in a plaque
formatléfrx })d%/ﬁg& é%@éls?ﬁﬁled %o?ﬁ(FR ; ¥ :A%a%g C{ﬂ}@}na(ggrg 63prese%@§ﬂ G ent

providedidh i’I‘abIteM (bR), 2. galcamﬂm T BrefidsDipeAsiaAMbRS| af@s61id doddnn is the
above gure 1). Each colum_(bar) represents an i RNA

second ggery an F%Qn d%%il"ieﬂRfI‘Ia?be@n?ﬁ V(e 5§ent1@edgby 6%%‘71@%@@%%
£ I 9 t

Soveral gkt VARt b Y fiol nSRRALE O LG, IR cRERERS,

summatibed BoTablevli (awy. r ermai ni ng. Several agents were
identified that showed as nmuch as 90% i nhi bition. The

esylts are su rlzed able In. vitro e
T SRS TRRE TTGhifs o RV Sing SN Gaehs atse gighriRed Bimples
of activéQlpBhtEHBAATab BRI ASsted fRGhii RS VASRRNS if & PﬁqJ@Mation assay as
were tested for anti-RSV activity in” a plaque

describpd pbayrciabfpua serppnizaiionss drddse depsyded rwpomsamras found with active iRNA
[ A dose de de Lesponse was f ound
agent t&{aﬁ%%%eaé\) a%ﬁﬁﬁ\ﬁk“%% edtlIége{)]l ?é’ aUr e 2) and is

summari zed in Tables | (a-c).
In vitro inhibition of RSV B subtype using iRNA agents was tested as described above.

iRNA agents provided in Figure 2 were tested for anti-RSV activity against subtype B (Figure 3).
RSV subtype B was inhibited by the iRNA agents tested to varying degrees and is summarized in
Table 1(a-c).
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In vitro inhibition of RSV B subtype using i RNA agents
was tested as descri bed above. i RNA agents provided in
wOo-r@anei3ds were tested for anti-RSV activity ageCTEs2006/000425
subtype B (Figure 3). RSV subtype B was inhibited by
the i RNA agents tested to varying degrees and is
sunmari zed in Table | (a-c).In vivo inhibition of RSV
using i RNA agents. In vivo inhibition of RSV using
AL1729 and AL17 Was. t ed ,as descri bed above.
I%ﬁ@'ﬁtlgh’gi}‘“&ééﬁg'éﬁw Hilﬁﬁiﬁé?‘gsﬂ were tested for
anti-RSV activity in a nouse nodel. The i RNA agents
INeF/8 ifihifeh bVRS Rlusing WA 72and AB1730iviR nestddras desenbaidove.

nmore effective than a control antibody (Mab 14 -6%11 %NA
Agents axdessaibedyia Figuse ¢ Avere fesied s eBN-&e Vf (il VIRGER 3 ELF H@%‘F‘; HON
730 t ested: ded o  &difiro! difibod
s R 3OS 1RO TAE R AT b oy
(Mab 1498Reng0nie [6$ POhat if fjpgoved )RSV Rtnmg®nt s showi ng i n
vitro activity were tested for anti-RSV activity in

vivo as outlined ahQove. Several agents showed .
Tel730 s hested 1oy dosp denepdend a%}fwtwwgg}? %@%‘%&fg‘é@“‘ above. The
i b I .53 RNA agents showing in
agents Sf\?(lgvgéracl;Ly %ﬁg?%}r&ﬂﬁd\#\%&géﬁg%@ were tested for anti-RSV

activity in vivo as in the treatment protocol. outlined
iRDYY egenBehowing imyisiotastiviiowens testaddauati-BRVYiapi g vivo as
. titers,of 2-3 | oas. (Fi AL Qi V204 T50€ vARY i
outinedahpYeyetgreg tal it lhstioRln WErBstEDs foe i Biven
rophviadtiehl €60RSS target sequence Met hod: Growt h of
PropRy i sol z}:gzglgndpRNA isolation: Clinical isolates from RSV

infected patients.were obtajned.forom Lar der T
iI[R{M egsnty ﬁ%O)a(lfquﬂgfgrqg@(cEp%v{(vg ag‘ngéyl ‘ﬁ%fi’ ?‘33{% f@’gﬂﬁx-ﬁw aa{vlty m
vivo as gﬁ\r}{% ;&%@;ﬁ%ﬁvﬁ&o& SutHe GbSVe Y eQbrall §es shdddiAtedudtibh in viral

en these were grown in HEp-2, human
titers of@p} dge (Fighred@ when A2 s folosting Biyaldelettion. i t was
noted that the 4 isolates from Georgi a were sl ower
growi ng than.the 15 strains from Tennessee, hence,
ence analysis of isc HO A VR separatel y. The
M ®Hure is briefly described as follows: Vero E6,
nonkey kidney epithelial cells (ATCC, Cat# CRL-1586)
g%ﬁﬂzgff%wm&%n%&vfp BBldieRN CYinRANisbafes HoaOR SW tififected patidnts were
[

lution of primary isolates. The virus was ag?%%eq/.
obtainefl o Larry Anderson at the CDC in Atlanta Georgia (4 strains) and John DeVincenzo

A FET R PO = =<

w

at the University of Tenn., Memphis (15 strains). When these were grown in HEp-2, human
epithelial cells (ATCC, Cat# CCL-23) cells, it was noted that the 4 isolates from Georgia were
slower growing than the 15 strains from Tennessee; hence, these were processed and analyzed

separately. The procedure is briefly described as follows:

Vero E6, monkey kidney epithelial cells (ATCC, Cat# CRL-1586) were grown to 95%
confluency and infected with a 1/10 dilution of primary isolates. The virus was absorbed for 1
hour at 37 °C, then cells were supplemented with D-MEM and incubated at 37°C. Ona daily
basis, cells were monitored for cytopathic effect (CPE) by light microscopy. At 90% CPE, the
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hour at 37 0C, then cells were supplenented with D MEM

and incubated at 37 0OC. On a daily basis, cells were
worwshoed for cytopathic effect (CPE) by | i gheCT/US2006/000425

m croscopy. At 90% CPE, thecells were harvested by

scraping and pelleted by centrifugation at 3000 rpm

for 10 m nutes. RNA preparations were perforned by

standard procedures according to manufacturer's

r ot ocol l.ificati.on.of RSV. N gene: I . e
collswefRgRrissit by SouRinE HEGHPEn Surebpcaer s sp Aty iy
ol ' | sEARASrd todteduRidick SHidaR 1o PR fReiReets frotocol.
RNApr%E?%?%pgﬁb@%g%LsDP- 2017 target si f[% to anpli fey grr?o

-450 bp fragnent. Total RNA was denatured at 65 OC fo
Amplification of REVIN goness ¥raldRiAs werepaHertedrpst-BNRsHep anddieq\ps

en riners, store ' .
o 350 BR3P i QB R B o ot
ALDP-7007 t£38et Rit&'té £plidy ad54 Wbpafabnient. TdialRMNA wes datatuzed £.C.
PCR products were anal yzed by gel el ectrophoresis on a

PR 5 MBS ITRrS & B b RS 1o paB Prpisgs stord
on ice, aglg %%nrr@? se-tiascritd "%{ﬁ‘; ﬂ?%rs%ﬁﬁtemf(ﬁfvitﬁ;g% #3980 md@ges at 55 °C and

etely conserved across every strai'n. Inportantly,
for 15 miitiites @0SEr PERi modustssweraiandlpied by ealoelenirophoresigipn i Yeagarose gel
oglﬂ)l at i g{} . Whi ?h i ncluded isolates fromboth RSV A
and purifieH by stag rayﬁécgc.’co fterestingly, when the 4
sl ower-growi ng i sol ates were anal yzed, we observed
ReaNts09&uehcd ddlydis OE ANRERAA) isvisterconiingbdthbisthetaget sitd fon
in the ALDP-2017 recognition site. This tation .
ALDP-2Warwpsommpletelp 6onsgrved eresicy et stigisis i [piperanty @*ﬂs GoRgeryedign was
...-N. gene in t.his. | . i ' :
maintaif GG o P SRRl b i ST B0 S OB AR PR B
subtypegl© Dterditinghe wheh grtd sowe-growingliPate2@dre ahalyzddewn observed that one

o LU PSS S L GRO B
mutatio'tnﬁcgh%ﬁsthe &ﬁg{é%e enfe 8 f8iBn A3 DEHRIRSY & %dﬂ@ i@y 18d1ae from an A

cl eot| at position 13 froman Ato a Gwithin
toaG.the RSV N gene. This alteration creates a single G U

wobbl e between the anti sense strand of ALDP-2017 and

kt&g‘ ‘tar()%e.t sequence. Based on an understandi ng of the
£ 3tion potential of such a G U wobble, it is
predi cted that ALDP- 2017 will be effective in

FrdrBN O ipagerit A1RBVILN sg@irace of thhRSVI NN gbmd & 18 taegecsitegfor ALDP-

data on isol ates Met hods " :
2017 has been determined. In 18 of 19 cases (95%), the recognition element for ALDP-2017 18
100% conserved. In one of the isolates, there is a single base alteration changing the nucleotide
at position 13 from an A to a G within the RSV N gene. This alteration creates a single GU
wobble between the antisense strand of ALDP-2017 and the target sequence. Based on an
understanding of the hybridization potential of such a G:U wobble, it is predicted that ALDP-

2017 will be effective in silencing the RSV N gene in this isolate.
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Vero E6 cells were cultured to 80% confl uency i n DVEM
contai ning 10% heati nacti vated FBS. For si RNA
WO niosotses i on, 4 ml of Transit-TKO was added tRCBH0S906/000425
of serumfree DMEM and i ncubated at room tenperature
for 10 m nutes. Then, indicated concentration of siRNA
was added to nedi a/ TKO reagent respectively and
i ncubated at roomtenperature for 10 m nutes. RNA
. mxture was,added to 200 mi of DMEM contai ning 10% FBS
Sileneing I%Mgl monol ayer. Cells were incubated at
Metbeds 500 cop for 6 hours. RNA nixture was renoved by

gentl e washing with Ix Hank's Bal anced Salt Sol utions

VB EG ke erd QB 8H50% B6iiTiuRBeyIRIDMENDEd}aifiag 10% hkatof

RSV A2 (MJ = 30) was added to wells and adsorbed for
inactivatbd FBS: FatsiBNAGNtr&dehar 4 piof TensiaT K wasyatded G of gerum-free

were washed with | x HBSS. lls e over ). ai J 19
DMEM 5 fighGebed 0 Crap R o I e et St ugbar
siRNA WwikCidBad 8nifs/ TR PRY Sentespottitely ah@ fHobatédedt ksorsngperature for 10

I munost ai ned for plaques using anti-F protein
minutesTRNAchixhat was bddeddy 20BaL FDMEYE edntainingil P%iBhendthen to cell

monolasy RIS MBS VL AP ERAY M e S
gentle v3BhiRS witR Mx3Bank?s¥8a1fheed QalRSMulidn ) 48 560 FR&)delfbfining units
5.41781.08 RSV/ 37 4.80 89.60 RSV/67 2.22 9 1.67

(pfi) RS DPRSK/AB (HDI 5030w 3dded to 3ellpandadsybsdiop 1dpunst 37, 5%
CO;. Vi?ﬁgé\(?{/agssrer%b\]fe:‘)’d a% 'c%ﬁs v%‘eg%/v&a%ﬁedgwﬁﬁ 1% PBXS. B Were bvartaifl 4itBd %

methylcellulose in DMEM containing 10% FBS media, and incubated for 6 days at 37°C, 5%

CO,. Cells were immunostained for plaques using anti-F protein monoclonal antibody 131-2A.

Results: Silencing was seen for all isolates (Table 2)

2017 2153
Isolate %plaques  %plaques
name remaining remaining
RSV/A2 4.49 80.34
RSV/96 5.36 87.50
RSV/87 10.20 79.59
RSV/110 5.41 81.08
RSV/37 4.80 89.60
RSV/67 222 91.67
RSV/121 6.25 82.50
RSV/31 4.03 96.77
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RSV/ 32 5.45 92.73 RSV/ 91 8.42 95.79 RSV/ 110 12. 07
94.83 RSV/54 1.90 89.87 RSV/53 7.41 94.07 RSV/ 33 7.69
w©®20080748abl e 2 Conclusion: Al clinical isolateECSI/USEDE0425
were specifically inhibited by si RNA 2017 by greater
than 85% No isolates were significantly inhibited the
m smat ch control siRNA 2153. Silencing in plasmd
based assay Method A 24-well plate is seeded with HelLa
S6 c and to 80 % confluence. For each well,
RSVIS8 i ?{’f’; of RAVON V5 plasmid with si RNA (at indicated
concentration), in 50 ul OPTIMEM and add to
RSV/98Lj pof 2% ami ne 92880 (I nvitrogen)-Optimem mi xture
prepared according to manufacturer's instructions, and
Rsv/i2het s3¥420 mimoBes at r.t. to form conplex. Add
conplex to cells and i ncubate 370C overni ght. Renove
t he ba, wa he cells with PBS and |yse with 50 ul
RSVI9S) i ST B2t er ?5?'{10 A buffer (50mM Tris-HO pH 8.0, 150
mV NaCl I MM EDTA, 0.5% Na deoxychol ate, 1% NP-40,
RSVI320. 05064DS) for92432 nin. Inhibition is quantified by
nmeasuring the level of RSV protein in cell |ysates,
Rsv/9idet ecsell by west7orn bl otting with an anti-V5
anti bodyResul ts: Transient plasm d expression was
hown be a fective assay for RNAI agents (Table
RSVI11§). T;%Pé 3 Cgbr?g?’usi ons si RNA 2017 specifically and
dose degendenc i_nhi bits the production of RSV N
RSVI54yr ot e Pwhen t$%dHsi ently cotranfected with plasnid
expressing the RSV N gene. Inhibition is not observed
RSV/53M t h middmat ch ¥dit rol si RNA 2153. Sil encing of RSV via
aerosol delivery of siRNA

RSV/33 7.69 95.19

Table 2

Conclusion: All clinical isolates tested were specifically inhibited by siRNA 2017 by
greater than 85%. No isolates were significantly inhibited the mismatch control siRNA 2153.

Silencing in plasmid based assay
Method

A 24-well plate is seeded with HeLa S6 cells and grown to 80 % confluence. For each
well, mix 1 ug of RSV N-V5 plasmid with siRNA (at indicated concentration), in 50 ul OPTI-
MEM and add to Lipofectamine 2000 (Invitrogen)-Optimem mixture prepared according to
manufacturer’s instructions, and let sit 20 minutes at r.t. to form complex. Add complex to cells
and incubate 37°C overnight. Remove the media, wash the cells with PBS and lyse with 50 ul
Lysis buffer (RIPA buffer (50mM Tris-HCI pH 8.0, 150 mM NaCl, ImM EDTA, 0.5% Na
deoxycholate, 1% NP-40, 0.05% SDS) for 1-2 min. Inhibition is quantified by measuring the level
of RSV protein in cell lysates, detected by western blotting with an anti-V5 antibody
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Method A 2 ng/m solution of ALDP-1729 or ALDP-1730 is
delivered via nebulization using an aerosol device for
w@2a0e02d340f 60 sec. Virus was prepared from | uPQr/as2006/000425

descri bed above and neasured by an ELI SA instead of a
pl aque assay. The ELI SA neasures the concentration of
the RSV N protein in cells infected with virus
obt ai ned fromnouse lung |ysates. ELISALung |ystate is

et dimriat Bpriy SouRia s hoRBP R aerRiigfhsay for RNAf agents
(Tab1e3g 10ng/ 100nL, added to each test well and incubated at
70C for 1 hour or overnight at 40C. Wlls washed 3 X
with PBS/0Q 5% Tuween 20 then bl ocked with EQA: dey
mill k/ PBS for 1Hour at 370C|&FOWRR & ni ghfcidp%soc
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%31- 2A; AcDpe®itrdi n poddinve [control =0 130-2G n ive
cgntrol = nor ngl IgGI (BD Phar m ngen cat. #553454,
t yotri-¢ e aupt:I frat-ant)irs added TN I'ls

-

test—sera,—or
at| 1: 1000 and |ncubate 370C for hour or
oviernight at 4QC Wells vvaqhed 3 X witth PBS/Q.5% iMween
Secondary anti bod$RMoat Anti - mofige 1gG (HPY
ol e ol ecul e-jal kal i ne phosphat ase cgnj ugat ed)

['uted 1:1000 [fo weldopM( 100 ni/well7p [i s addedsand
ubated at 370C for 1hour or overmcht at 40C. Wash

X—wi-+—PBSH0— hen atgy }.p \DI glllﬁg%?t)
bstrate Signa Aldrim\{I 770 accorcjil ngly to

uf acturers instructions.{ Add 200 | of

bstrat e/ wel | pnd i nt99Bht e| for 10-25.| Measur e 273
sor bance at D 405/495. Conclusion Delivery of RSV
BCi 11 CCaitlBNA Jecreapgs the Tevel si@| RSV N prowgi n
rmuse Iungs AS corrpared to the m snpt ch control

-

CEES: w;&;@
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\|w—\ (1 L3 u A\ |||||| |19 dlt udy

- pr ophy ngm s et hod1q¢M 0 prop%y]t’am S was té"é?t ed
using the in vivo nethod de<cr| bed above except t hiat
Thbles RNA is delivered at different times prior to
infection with RSV from 3 days before to 4 hrs before.

%%figllugi%ns

siRNA 2017 specifically and dose dependently inhibits the production of RSV N protein
when transiently cotranfected with plasmid expressing the RSV N gene. Inhibition is not observed
with mismatch control siRNA 2153.

Silencing of RSY via aerosol delivery of siRNA

Method

A 2 mg/m] solution of ALDP-1729 or ALDP-1730 is delivered via nebulization using an
aerosol device for a total of 60 sec. Virus was prepared from lung as described above and
measured by an ELISA instead of a plaque assay. The ELISA measures the concentration of the

RSV N protein in cells infected with virus obtained from mouse lung lysates.

ELISA
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Si RNA delivered intranasally up to 3 days prior to
viral challenge show significant silencing in vivo

W@ Bioglar434®) . Tabl e 1 (a-c). si RNAsequences Tabl BCT/ES20R3000425
L gene % nh % nh % nh % nh RSV RSV RSV RSV % nh Act ual
Whi tehead A2 A2 500 A2 A2 RSV B start Start Pos Sense
Antisense AL-DP # (5nM pM 50CpM 5pM (5nM) 3 1
GGAUCCCAUUAUUAAUGQADTAT  UCCAUUAAUAAUGGEGAUCCITT

L@E@?ZQ A 9%9@;3;},&(@ ngel@:%ﬁ%;@ﬁmm 9.6)toa

T Chl A5 A ALk MM UAAGLIEiEdI 37°C for 1
workinggbhe 21“1%%Eg % kg AUUUAAAAGGUGUUAUA TA T

hour or GNeBAEAGCHAUUAA WasIBH X with RERS/ 0.5 %57T \5@@0 then blocked with 5% dry

mllk/PBﬁijorg:f‘AA L@%@m A JWE%ESYHVC control =

clone mwulé%ﬁﬂaf 1382EPncphfie ddmfrollsdormal IgG1,(BD
CUACUAGAGCAUdTAT AUGCUCUAGU
Pharmingen, Ok #555#546 testspral ST YReARIEA SRR ALSRE ol at 1:1000 and

mcubateéj%bgﬁé%@@m '% %A%%%%% i%ﬂﬂﬁﬁsm 504 Tween 20.

Seconda‘l\y aldibod ) 2Qof AntEd ode TIgGUTALUAGRIA ﬁmﬁlﬂmm ]Shosphatase

- e e
ovemlg%é&%%%%b%%w 7 TdT AL DP- 2121 347 gqs_lgmafaso substrale

N \§:%) substrate/well
554 55 UGAADTAT
andmc‘t‘ﬂs@%é\%m 1004 1002

UAGAGGGAUUUAUUAUGUCITA T GACAU/—\AU/—\AAUCCCUCUAd TdT
AL- DP- 2123 1408 1406 AUAAAAGGGUUUGUAAAUAATIT
OoJusiGAAACCCUUUUAUATAT AL- DP- 2124 1867 1865
CUCAGUGUAGGUAGAAUGUA TAT ACAUUCUACCUACACUGAGATAT

R w%%%%&a%&é@%%&ﬁ@ R B g o g n e e

In vivo inhibition at day -3-prophylaxis
Method

In vivo prophylaxis was tested using the in vivo method described above except that the
$iRNA is delivered at different times prior to infection with RSV from 3 days before to 4 hrs

before.
Results

siRNA delivered intranasally up to 3 days prior to viral challenge show significant

silencing in vivo (Figure 9).
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Table 1 (a-c). siRNA sequences

1870 1868 AGUGUAGGUAGAAUGUUUGITAT
CAAACAUUCUACCUACACUATAT AL-DP-2112 1871 1869
W@EIBGABBIAGAAUGUUUGCI T T  GCAAACAUUCUACCUACAC TRITT/US2006/000425
AL-DP-2113 1978 1976 ACAAGAUAUGGUGAUCUAGITAT
CUAGAUCACCAUAUCUUGUITAT AL- DP- 2035 89 2104 2102
AGCAAAUUCAAUCAAGCAUITAT  AUGCUUGAUUGAAUUUGCUA T T
AL- DP-2036 872105 2103 GCAAAUUCAAUCAAGCAUUITAT -
AAUGCUUGAUUGAAUUUGCATAT AL- DP-2037 9 1 2290 2288
GAUGAACAAAGUGGAUUAUITAT  AUAAUCCACUUUGUUCAUCATAT
AL- DP- 2038 11 23 84 2382 UAAUAUCUCUCAAAGGGAAITAT
UUCCCUUUGAGAGAUAUUAITAT AL- DP-2125 23 86 2384
AUAUCUCUCAAAGGGAAAUITAT  AUUUCCCUUUGAGAGAUAUATAT
AL- DP- 2126 2387 2385 UAUCUCUCAAAGGGAAAUUITAT
AAUUUCCCULUGAGAGAUADTAT AL- DP- 2127 2485 2483
@ueawgéiéAUUAUUdeT AAUAAUCUGCUUGAGCAUGI TAT
AL- DP- 2038%87 2487 2485 UGCUCAAGCAGAUUAUUUGITAT
CAAAUAAUCUGCUUGAGCAITAT AL- DP- 2040 88 2507 2505
UAGCAUGBMEAGCCUUAATAT  UUAAGGCUAUUUAAUGCUAD TAT
AL- DP- 204196 76 73 69 94 2508 2506
AGCAUUAAAUAGCCUUAAADTAT  UUUAAGGCUAUUUAAUGCUA T T
AL- DP- ZI3 422509 2507 GCAUUAAAUAGCCUUAAAUITAT
AUUUAAGECURUUUAAUGCATAT AL- DP- 2042 96 98 97 97 90 2510
2508 CAUUAAAUAGCCUUAAAUUATAT AAUUUAAGGCUAUUUAAUGATAT
AL- DP- 2038597 86 79 75 94 2765 2763
UAUUAUGCAGUUUAAUAUUA TA T AAUAUUAAACUGCAUAAUAATAT
AL- DP- 2044 97 79 72 67 84 2767 2765 e
UUAUGCAERIBEARLAUUUAC Td T8 BARABIAUUARACUGCABAATd T
AL- DP- 2045 15 3283 3281 AAAAGUGCACAACAUUAUAATAT

87

UAUAAU&JU%GEAWW@TM“ /?EL“IIE’ 2108 3234 $287% o = 2 3

AAAGUGCACAACK m@T LEEE

AL- DP- 2046 = $g4ﬁ Q% Lﬁ %nnnn qaq;;
AUAUAGAACCUA@A NEEETETS daé Lﬁiﬂé@@m&@dﬁ*dﬁr <
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UAAGAGUUGUUU d15 QAUEASAMTEARICUBIS T & B 8

AL- DP- 2129 4G2§ 2 ACA %%&@Tﬁéggé
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Table 1a. RSV L gene
Whitehead
Start Pos
1
2
4
48

Actual
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3
4
49
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004
408
867
868
869

870
871
978
2104

_ e e e e e =



LPLPYOONDDYVAVAINNONND
LPLPAVAODNDOVYAVAONNDAN
LPLPONVONNYNDONIOVYAVID
%%&%:<@:1¢:@o:oo<<:<:

o
-ty %%mmﬁoom«oo:é::%oo

&@Muoﬁo:é:i
@%@Q«ugég

DODVIDNYOHN

1902-da-"1IV
0907-da-TV
6507-da-TV

— N 00
A Oy

T
5
oRr

af
oy
7o

UdTdT,
FE HEL

Al

17

VODDVIONVYD

M, noNoONYIVON
mw@<:u:oo:<o<u
@ OVNONDONVIV
NOVNDNODNYD
VOVNONDONY
OVVVOVINNND
OVNOOVAVDOY
%3 NDANOOVADNVNVOD
ONNONYVIVND
NONNONYVAYIL
VYVNNYOYVV

3 NOVYVNNVAVY
GV IEYNOOOVVNNYY
VNI0OVVNANY
@:4885:::

VNOOOVYNN

DNVVAVYYD

@o:u:i:ﬁ
%@:vuosa:ﬁ
5ANNJJONNNY

Mkw @W&oz:zuvups
8£07-4a-TV  LPLPONVINNONNNIVIINYVIY
16  LEOZ-AG-TV  LPLPOONNNYVONNVONNIONVY

AAC \L UAAUJUGUUGUYCUAUMTAT
AL- DP-2065 95174 112 #1110 UAUUAACAGABAAGUAUGGITAT

CCAUACUUUUCUGUUAAUAIDTAT AL- DP-2130 4251 4249

UGUAUAAGCUGG TAT

AL- DP- 2068 95 AF61 4059 CAGCUUAUAGEACAACAAADTIT
DR-2E3E 33A 4 43k

ardms W@%mmad
L%E

aTei

50 GAGAUACAUDUGAUGAAACA TAT

T
RLSAR
ATRAL
T

=

2061 88 4Q58 4056 UACCAGCUYARAGAACAAGHTAT4059

4057 ACCAGCUUAUAGAACAACAITAT UGUUGUUCUAUAAGCUGGUI TAT
AL-DP-2062 95 79 78 72 94 4060 4058

CCAGCUUAUAGAACAACAADTIT  UuGcUUGaU

DP- 2132 4 16 4314

WEAGARA
 BGEUCEURUSGIAUE
@G@C@@%&Aﬁ%&c&

- DP2868 93 8255 42583 AUACAUUEIGRUSSAKRCEUCAT ¢T

GAGGUUUCAUCAAAUGUAUATAT AL- DP-2069 89 4256 4254
&7d
33
) )

AL- DP- 2055 88 4039 4037 UGUGAAUUCCCUGCAUCAAATIT

UUGAUGCAGGGAAUUCACAITAT AL- DP-2056 16 4040 4038

GAUACAUUUGAUGAAACCUITAT  AGGUUUCAUCAAAUGUAUCITAT

- AL

GUUUCAUCAAAUGUAUCUCATAT AL- DP-2067 92 4254 4252

UGAGAUACAUUUGAUGAAAI TIT  UUUCAUCAAAUGJAUCUCATAT

UUUGUUGUUCUAUAAGCUGATAT AL- DP-2064 94 86 76 67 83 4067
AL- DP- 2066 86 3252 42

4049 GCAUCAAUACCAGCUUAUAITAT UAUAAGCUGGUAUUGAUGCITT
4065 AUAGAACAACAAAUUAUCAATIT UGA

AL- DP- 2058 86 4052 4050 CAUCAAUACCAGCUUAUATIT

CUAUAAGCUGGUAUUGAUGI TAT AL- DP-2059 9 1
AUACCAGCUUAUAGAACAADTA T  GUUGUUCUAUAAGCUGGUAATT

UUGUUCUAUAAGCUGGUAUDTAT AL- DP- 2060 92 4057 4055
AL- DP-

GGUAUUGAUGCAGGGAAUUATAT AL- DP- 2057 94 91 86 79 69 4051

GUGAAUUCCCUGCAUCAAUITAT  AUUGAUGCAGGGAAUUCACITAT

AL- DP- 2115 4043 4041 AAUUCCCUGCAUCAAUACCITAT

GAUGCAGGGAAUUCACAUGITAT AL- DP-2054 97 79 78 69 96 4038

4037 4035 CAUGUGAAUUCCCUGCAUCITAT
W B6/0 AISBUGAAUUCCCUGCAUCAITA T  UGAUGCAGGGAAUUCARZIAT I2006/000425

s ALSCP-2877

1PLPOVVOVYDVAVNNIOVIOVQ
PEb<<O<<O<D<DDUO<UU<D<
LPLPOVAVANIOVIIVAVVIIYD
LPIPVAYNNDDVIIVAVYINVID
LPLPOOVNVVINYIDNDIONNVY
LPLPAVYINYIDNDIINNYYOND
1PLPYVINYIDNIIDNNYYONON
1PIPYINYIDNIIDNAYYDNONY
LPIPONVIONIIONNVYONDNVI
1PLPYDNDNYIOVOVNOVNOYIN
LPLPONONVIOYOVNOVNOVIND
1PLPADAYIIVOYNOVNOVINDV
LPLPONVIIVOVNOVNOVINOYD
LPIPNVIDVOVNOVNOVINDOVIV
1PLPOVVYONVNNNONNDVOVVI
LPLPADDNVAVIVNIOVYDVAVA
IPLPOONVNVIVNDOVVOVNVIV
IPLPOVNAVNNVIVYOVIDNOVYV
IPLPVNVNNVIVYOVIDNOVVYVVY
IPILPYNNNVAVVANNOVIDAVIN
LpLPANVYNYVNNOVIONVANV
1PLPNNVVVNNIODVNVYVANVD
IPIPNVVVNNIIOVNVVYVYNNVIO
IPLPVVVNNDIOVAVVVNNVIOY
LPLPYVNNIIOVAVVYYNNVIOVI]
LPLPONNNVNNVOVYIDYVOINION
LPLPNNVNNVYOVIDVVYINIDNVO
LPLPANYVVODOVYVYINONINVIL
JLPLPNVVVDDDVYVVYININIONVNY
JLPLPVVODDVVVOININONVYNVVN
1PLPNVNNVDONDVVYVYIVYDNVYD
LPLPANVOIDVVYINVVINNVYYVOID

950¥
SSov
11904
6v0v
|§4417
8¢0¥
LEOY
9¢0v
Seov
£eov
(4404
120y
0z0y
610%
£9¢¢
LEEE
9gee
[4:143
18¢2¢
S9LT
£9LT
80ST
LOST
90sT
§0sT
S8YT
£8YvT
$8¢T
¥8¢€C
78¢T
887C
£01¢T

850V
LSOV
(A4
160V
1374174
0¥0v
6E0Y
3¢0V
LEOY
STor
oy
XAV 4
oy
120¥
js*1 1%
6cee
121
¥8cE
£8¢C¢
LOLT
S9LT
01T
60ST
80ST
LOST
L8YT
S8YT
L8ET
98¢T
¥8ET
06tT
01T



1PLPAYYONVNIOVONNOONION
LPLPYNOONVYONVNIOVINNID
LPLPAVNIONYYDNYNIOVINND
LEHPYNVNORAYYDNVNIOVYINN
Fﬂonoo<meo<<u<<::oa<
Q m®u<<o<<::o:
mw VDADNVOYVD
<<o:u:<o<<
uouo:o:uu
VV0200010N0
2NVVI22N0
o:<<oouub
<<oo:<<o
SPONVVOONY
mm:wb<<ooa

g..&a-i
1608 ATV

0601G-1V

Eq@%@@ﬁ

AY—'
@35@

2091 5546 5544

HZ_OQ
Qs
é%‘

o
o

kT
i}
ddT AL
€2
73
g
<
9]
o
s}

5% 39<

:1

<<amu¢oo<wb<<<:ow<u
WINYVVNOOY

M@N@%guwaa
xw NNONDONY
% %«Wm@:z:oauo:
Wm NNNODYDD
&

QP@@'

4478 4476 GUACUAAUUUAGCUGGACATAT

5550 555 46
6/EUAd

YASAYUE )
LS P89
USCABUEAEIGA

AT

EJSE | K’“% '

ONNNHOVD
VoNNNHOY
muz 2NVONNND
VONvoNNn
JVNVID

< ::mw::<<:<o:
Hmnwmguhzu:a=Uﬁ=~:

06 £€907-d0-TV %%ooaooﬁsgoooopoosa
$6 7907-d0-TV  LPLPNODAODVVNVNINNONNOA

UGAUCAULIGCA
L@\GLEJ

ACUAAUUUAGCUGGACAUUITAT AAUGUCCAGCUAAAUUAGUATAT
DP2893 364
A
5CA
2808
BUA

AL- DP- 2081 4483 4481 AAUUUAGCUGGACAUUGGATAT

UCCAAUGUCCAGCUAAAUUITAT AL- DP-2082 4484 4482

AUUUAGCUGGACAUUGGAUITA T  AUCCAAUGUCCAGCUAAAUDTAT

AL- DP- 2083 4486 4484 UUAGCUGGACAUUGGAUUCITT

GAAUCCAAUGUCCAGCUAAITAT AL- DP-2084 4539 4537
UAUGAACACUUCAGAUCUUITAT AAGAUCUGAAGUGUUCAUAATAT

AL-DP-2085 4672 4670 AUGAACACUUCAGAUCUUCITAT

TGAAGAUCUGAAGUGUUCAUdTAT AL- DP- 2086 4867.4865

UGCCCUUGGGUUGUUAACAITAT UGUUAACAACCCAAGGGCATAT

AL- DP- 2087 4868 4866 GCCCUUGGGUUGUUAACAUDTIT

AUGUUAACAACCCAAGGGCATAT AL- DP- 2088 5544 5542
UAUAGCAUUCAUAGGUGAADTAT UUCACCUAUGAAUGCUAUAATAT

AL- DP- 2089 5545 5543 AUAGCAUUCAUAGGUGAAGITAT

EUWCASCRAUGAAUGCUAUDTAT AL- DP- 2090
CCUUCACCUAUGAAUGCUAdTT AL- DP

UGAAAAAGAUUGGGGAGAGI T T  CUCUCCCCAAUCUUUUUCAATAT

AL-DP-2136 4543 4541 GAAAAAGAUUGGGGAGAGETAT

‘©CUCUCCCCAAUCUULUUUCITAT AL- DP-2137 4671 4669

UUUUGAAAAAGAUUGGGGAMTA T 'UCCCCAAUCUUUUUCAAAADTAT

AL- DP- 2134 4540 4538 UUUGAAAAAGAUUGGGGAGATAT

UGUCCAGCUAAAUUAGUACATAT AL- DP- 2080 4480 4478
- CUCCCCAAUCUUUUUCAAADTAT AL-DP-2135 4542 4540

4476 4474 AAGUACUAAUUUAGCUGGADTT
UCCAGCUAAAUUAGUACUUITAT AL- DP-2078 4477 4475

WRAGBIACUBAIUUAGCUGGACA TAT GUCCAGCUAAAUUAGUACU TRIT/US2006/000425

AL- DP- 2079 U

A
8

<t
(=)}
o
~
-l
~
N
™~

1PLPYODVDDVYYDONOOVAVINAY
LPLPODVVYDNDDYNVINNYOIOVN
1PLPOVVDNDOVNVINYIOVIV
1P1PVVDNODDVAVINNYIOVNVI]
1PLPAVOVVNONNODONNIIID
1P1PYOVVNNONNDDDHNNIIION
LPIPONNIAVOVINNIVIVYONY
1PLPNNDNVDVINNIVIVYONYN
LPLPODOVOVDODDDNNVOVVVVVD
LPIPOVOVDODDNNVOVYVVYON
1PLPDVODDONNVOVYVVYVOINI
IPLPYODDDNNVOVVVYVONNNIN
LPIPONNVODNNYOVODNIOVIL

IPLPNVODNNVYOVODNIDVINAY

JPLPVOONYIVODNIOVANNVY
LpIPNNVOVODNIOVANNVVNIOV
LPLPYIVOONIDVANNYVAOVID
I1pLPOVODNIDOVANNVYVNOVIOV
IPLPVODNDOVNNNVYVIDVNOVY
IPILPOONDOVANNVYNOVNDYV
IPLPONDOYNNNYVNOVNOVVIIL
IP1PNIOVNNNVVYNOVYNDVVANN
LPLPAVNVIOVIVYVVYVIVIVON
1PLPNVIDVIVYVVVIVNVONOY
LPLPYODVIVVVYVVIVNVONOVY
LPLPOONDOVVYONYONNNYIVN

PE%UDUU<<<OD<ODDD<U<D<.

LPLPNDOVYVONYDNNNVIVAVD
LPLPOVVVDNVDNNNVIVIVOVD
LPLPYYVDNYONNNYIVAVOVON
LPLPOONVNOVVYVDYOVYNNYN
IPLPYINVANVYVOVVIVYOVNY
IPIPVVVOVVIVVOVAVNNIOYD
LPLPYVOVVIVVOVNVANIOVID
1PLPVOVYOVVDOVAVINIDYIIV

8YSS
pySS
3599
Tvss
998
$98%
0L9Y
6957
1tSY
ovSH
8ESH
LESY
8y
8ty
8%
8Ly
9Lpy
SLvy
YLYY
£Lbb
vy
1Ly
piEY
Ziey
11Ep
STy
£STh
st
0sTH
6vTy
o1y
90y
650
850Y
LSOV

0S$S
o9ysS
(9239
14233
898y
L98Y
(4514
1L9v
137974
sy
11444
6ESY

" 98ty

14344
€8y
08yy
8LbY
Livy
oLvy
9544
yiyy
ELYY
9ley
yiey
giey
9sTy
344

12744

[AYAZ

544
(4844
L90¥
190¢
090
650V

45



¢l
[\
-+
>
>
&
: B2
a c ()
= occw
m = - - z2¢ &
= el o = F-Z¢
6TT8WTOWT £ S e = = Wbmm W W >
mMTOE~NTENTHE =
MWWMWWBWW5 lededﬂWﬂ%Wﬂwwmm%SW 2 «
3 ~NOQFoSFoQFOLSEFNLENL . c oo
@5AW5 v TWLWITW @6@ 6Ud6Woie U._nlu% ._m9
8Amoww2 3503083439,58:33,25 29830000
330320088232 5352338 30088385, °32838°7
nIDw; o 523 X o NILOANL o.— O 0
< %5 5 Lo BM ©IJFOoANTaASII < o
0 oflS02 g &< S <9 woi_n >3
& W4 23335 mmm S M%wuww SFSe-wlLdq L0
WHWWZAUHWMWWﬂWAUnﬂ N Wﬂ__uml 90 S B m Mmﬂzooéwwmmwwm
< ! L = W AA2 g\’ ared VDOV
22 < JaI<Da LD 1 95D <4 Q o1t p VAVNODVIONOOY
Wmmmwmwmw ho3ngEedgnganganlin tels B anwisovop
_ - = g B e oo P G 2 M.U. I %« DPVVAONNVAOIVO
wMTMMMMAU A.UWAAMAU@A@ AAUN.UP.@ISW FOVOOYVNONNVND
FEQEERQEESEESEESEE S EE >8I co YvYONvyvonnnvvn
25535 5<pEo5plEE35E3EE R EE R pmet Smmmmnuon:
@Mdﬂd%wwmwddewwMM4d VTTHTT .m._wwmm W davoovonnonvony
3 m%wm %AUWMWW WQUWM% MMW%AUHMbt, Wn%% VDVENYYVNONYNVANN
282,38°00°02003.83°50° 595 58, Seues e
mwﬁmm%%wwmm%wﬁwmmwmmm 8332 mew 8 dgonnrnon
T DAL 0 ) 3 WG SF a@.wm, NOBYNVVYOINOVY
SWAUHQ w9wAUn1UW3W 2@W5%A7WA9% . astan 3w NDDVNVYINOY
< 853535229 S ©2<39329 1.@% S NODVAVVIND
%w 2%%2 ZWUNA__ N__M < ﬂAUnAﬂ__ AUnN__% Q mum%u:éooogéu:
| : _ L U_W . W_ I, SERa- PEENDOVVVNOOVAVYD
~SEE AWW 52 WAUHMWWAUHWU WWUW W@% mu:<:o<<<:oo<:<
< L, 0D .0 30 .2 . LI .4< L0 Q- :<:o<<<:oo<:
238235238258233288233282233 5y sggﬁas
= <0<« ﬁw.m NVDAYVNOYVVNOD

¥607-dA-1V Pw&v<UODD<OD<OD<DU<<<DO
£607-d0~TV  LPLPVVOIDNNVYINVONVNOVVVI]

1PLPVVNOIVODNIDVAVIONY
1PLPVNOOVDONIDYNVAINNYA
LPLPNDOVODNIOVAVADNNYAY
LPLPODNDOVAVYIVNNIOINOV
LPLPONOOYNVYOVNNIINOVNN
1PIPOVAVVIVNNOONOVNNOVI
1PLPVANYVYINNNYONNVNYDN
1PLPYAVONYDVYINIONYINVN
1PIPAVONYOVYYINIDNYINVAY
1PLPYVVNVAVIVNNNYNNONDD
LPLPYVAVAYIVNNNYNNINDON
1PLPVAVAVIVNNNYNNINDSONN
LPIPYNYOVNNNYNNINODNAYD
IPLPANOVONNVNIOVANNDVAIY
LPIPAOVONNVNIOVNNNOVNVD
LPIPOVONNVNIOVANNOYNVOIN
LPLPYONNVNOIVNNNDYAVINY
LPIPONNYADIVANNOVAVINVD
LPLPAVNOOVANNOVAVOINYDNY
LPLPYNIOVNNNDVAVINVOAVY
LPIPNDOVANNOVAVINYONVVYD
LPLPOOVNNNOVAVINVONVYYID
LPIPOVANNOVAVYINVONYYIDN
1PLPVANNDOVAVINYONVYIOHNN

529
1529
0529
8109
L109
109
€68
8165
L16S
¥SLS
€SLS
TsLS
0SLS
6¥9%
89S
Ly9S
9¥9<
9444
£¥9S
wos
1¥9¢
0¥9S
6£9¢
8¢€9¢

$ST9
€59
(AY4Y
0209
6109
9109
E6S
0T6S
616S
9SLS
SCLS
ySLS
TsLS
1595
059¢
6¥95
8¥9¢
Ly9S
S¥9s
122
£v9s
wos
1%9¢
0¥9s

46



6 1 59 CUAGAAUCAAUAAAGGGCAdTAT UGCCCUUUAUUGAUUCUAGATAT

AL- DP- 2004 3 322 320 ACAUUUGAUAACAAUGAAGITAT
WEEAUSBIUAUCAAAUGUITAT AL- DP- 2005 . 7 323 328CT/US2006/000425

CAUUUGAUAACAAUGAAGADTAT  UCUUCAUUGUUAUCAAAUGA T T
AL-DP-2006 5 324 322 AUUUGAUAACAAUGAAGAAITIT

UUCUUCAUUGUUAUCAAAUITAT AL- DP-2007 4 325 323 -

UUUGAUAACAAUGAAGAAGI TAT  CUUCKUCAUUGUUAUCAAADTA T

AL-DP- B6Q8 7 428 424 AAGUGAARUACUAGGAAUGITAT
CAUUGEBZEJAUUUCACUUITAT AL- DP- 2009 2 427 425
AGUGAABUACUAGGAAUGCATA T  GCAUUCCUAGUAUUUCACUA T T

AL- DP- 2010 7 428 426 GUGAAAUACHAGGAAUGCUITAT
AGCAUUSELIAGUAUUCACITAT AL- DP-2011 ™4 429 427
UGAAATAGURGGAAUGCUUI TAT  AAGCAUUCCUAGUAUUUCA T T

AL-DP- 2512 96 77 68 66 92 430 428 ,
GAAAUAGUAGGAAUGEUUCI TAT  GAAGGAGWCCYAGUAUUUCI TA T

AL- DP.Z@% 98 85 76 75 89 431 429

AAAUA UGCUUCAdTAT UGAAGCAUUCCUAGUAUUUATAT

AL- DP- 2014 98 85 81 68 66 550 548
GAAGCAQUAAUGACCBAUGI TAT  CAUUGEIBCAURAUGCUUCI T T

AL- DP=FHS 7 551 549 AAGCAUUAAUGACCAAUGATAT
UCAUUGEERUUAAUGCUUITAT AL- DP-2016 98 88 82 75 94
CGAUAAUAUAACAGCAAGAI TSI T UCUUGCUGUUAUAUUAUCGA Tsd T

AL- DP- 1728 90 CGAUUAUAUUACAGGAUGAdTSAT

UCAUCCHKE BAURUARIOEATS AT “AL ~DP51830%asl e 1c. RSV N

gene % % % % i nhi bition inhibition inhibition

inhibition Actual ,%inhihition RS\, 42 RSY A2 RSV A2
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Table 1c. RSV N gene

898 UUCUACCAUAUAUUGAACADTAT UGUUCAAUAUAUGGUAGAAITAT
AL-DP-2Q24 7 899 UCUACCAUAUAUUGAACAAITIT

WQRIGCNABAMIAUAUGCUAGADTAT AL- DP- 2025 96 89 84 7HCE6EY¥AG000425

IS CLAIMED IS: 1. A nethod of reducing the levels of a
viral protein, viral mRNA or viral titer in a cell in
a subject conprising the step of adm nistering an i RNA
agent to said subject, wherein the i RNA agent
conprising a sense strand having at |east 15 or nore
conti guous nucl eoti des conpl enentary to gene froma
first mammalian respiratory virus and an antisense
strand, having at | gast 15 or nore contiguous
ng@l dti des cdhpl effentary to said sense strand,
mg@ in said gene is selected fromthe group
cénsifsting of the P N or L gene of RSV. 2. The net hod
of. cllfahm 1 whesei nysai d agent conprises 15 or nore
m&& oti des sel ected from one of the agents of Table 1
T&w% 3. The method of claim 1, wherein said the i RNA
aéent is adm nistered intranasally to a subject. 4.
The nethod of claimg 1, wherein said the i RNA agent is
a@¥ 5 Stered via inhalation or nebulization to a
§% t. 5. The nethod of claim1, wherein said the
gent reduces the viral titer in said subject. 6.
The ghod of elaimgl further conprising
q@%ﬁ ni steri ng a second i RNA agent to said subject,
Wf@@ n said second i RNA agent conprising a sense
st¥angl having at |east 15 or nore contiguous
nuckebtides conplenentary to second gene from said
res%' atory virus and an antisense strand having at
| easf BNt Vb Pe Coft | guous nucl eotides conpl ementary
to galfd sense strand. 7. The nethod of claim®6 wherein

s al-d-dgent—reprpitses; 15 or nore nucl eotides sel ected
f r omesD 32@3&16}3! 8fs of Table 1 (a-c). 8. The nethod
ololola ool . . . .
of  cRaidhg .,gv@ giahdt he subject is diagnosed as having
a Vi Qalgg_lg:_'i_.l)g R h said first and said second
mamral iQR| F|espid Ky virus.9. A nethod of reducing
he I(av_el_s.av,_%%%%_proteln froma first and a
second B)Eng E| SlcrEspi ratory virus in a cell in a
subj e¢t8 (33%@ gg g%éwe step of co-adnministering a
first &g§020w<§
m‘”::?BS%@%
a2l 2320|838l 8|3
33(90(9<<(DD<
21 QI D022 LD
2l 0|3 20| 0lF| 3|
< 2|2olol0|231Z2
3003534235
<D 2 <3§
O(DDD:’CDE o
| DD | L)L L)L =2
a3 =l 33|33 DD
= EEEREEEE
B ERIEEEE

Sense
GGCUCUUAGCAAAGUCAAGATAT
CUCUUAGCAAAGUCAAGUUCTAT
CUGUCAUCCAGCAAAUACAITAT
UGUCAUCCAGCAAAUACACITAT
UAAUAGGUAUGUUAUAUGCTIT
AUUGAGAUAGAAUCUAGAAJTAT
AUUCUACCAUAUAUUGAACATT
UUCUACCAUAUAUUGAACAITAT
UCUACCAUAUAUUGAACAACTIT
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second i RNA agent to said subject, wherein said first
i RNA agent conprising a sense strand having at |east

WA 2006074306 € conti guous nucl eoti des conpl emrent aPET/UB2086/000425
first gene froma mammalian respiratory virus and an
anti sense strand having at |east 15 or nore contiguous
nucl eoti des conplenentary to said sense strand and
said second i RNA agent conprising a sense strand

havi ng at | east 15 or nore contiguous nucl eoti des
WD IS R AINED L3 o second gene from said manmalian
respiratory virus and an anti sense strand havi ng at

Algasdd %f?eﬁciﬂg%@le%msf DuedIproteis) el B covipl tieeimtagel] n a
to said sense strand. 10. The npet hod of C{ﬁ@&{)ﬂ 9 in the

subjeet einpraigthagemotadovnisieriagan HFENA agenbiasai opise!, YOS

i A ggetn% goril{)r?srlrr]lgoa? s?engef st}aﬁg hidfY LS 15 80h6re Lotfsubhs nucleotides

complementary to gene from a first mammalian respiratory virus and an antisense strand

having at least 15 or more contiguous nucleotides complementary to said sense strand,

wherein said gene is selected from the group consisting of the P NorL gene of RSV.

The method of claim 1 wherein said agent comprises 15 or more nucleotides selected

from one of the agents of Table 1 (a-c).

The method of claim 1, wherein said the iRNA agent is administered intranasally to a

subject.

The method of claim 1, wherein said the iRNA agent is administered via inhalation or

nebulization to a subject.

The method of claim 1, wherein said the iRNA agent reduces the viral titer in said

subject.

The method of claim 1 further comprising co-administering a second iRNA agent to said
subject, wherein said second iRNA agent comprising a sense strand having at least 15 or
more contiguous nucleotides complementary to second gene from said respiratory virus
and an antisense strand having at least 15 or more contiguous nucleotides complementary

to said sense strand.

The method of claim 6 wherein said agent comprises 15 or more nucleotides selected

from one of the agents of Table 1 (a-c).

The method of claim 6, wherein the subject is diagnosed as having a viral infection with

said first and said second mammalian respiratory virus.

49



10

10.

WO 2006/074346 PCT/US2006/000425

A method of reducing the levels of a viral protein from a first and a second gene ofa
respiratory virus in a cell in a subject comprising the step of co-administering a first and a
second iRNA agent to said subject, wherein said first iRNA agent comprising a sense
strand having at least 15 or more contiguous nucleotides complementary to 2 first gene
from a mammalian respiratory virus and an antisense strand having at least 15 or more
contiguous nucleotides complementary to said sense strand and said second iRNA agent
comprising a sense strand having at least 15 or more contiguous nucleotides
complementary to a second gene from said mammalian respiratory virus and an antisense

strand having at least 15 or more contiguous nucleotides complementary to said sense

strand.

The method of claim 9 wherein said agents comprises 15 or more nucleotides selected

from one of the agents of Table 1 (a-c).
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