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-1- MODULATION OF elF4E EXPRESSION FIELD OF THE INVENTION
The present invention provides compositions and methods for modulating
the 5 expression of elF4E. In particular, this invention relates to single- or
double-stranded antisense compounfs, particularly oligonucleotide
compounds, which hybridize with nucteic acid molecules encoding elF4E.
Such compound%/lg(r)g)liﬁtglgéIIJ%a E(r'iFtro mo%d?k% e the expression of elFAE.
10 BACKGROU 5{5%1 expression
must be regulated such that cells can rapidly respond to a wide range of
FIELDCHEQ (g e process of MRNA translation is one step at which
ene expressmn iS highly regulated. In response to hormones, growth
fé&torgqreymkineseambmupnemsas animglostiisrgenamliy agivstefiansladigatng the

R oliferative respon & The rate, 15 of protein _
CRPTESSQ yn(t)i?eeﬁEisafiL vpicafty zul(4i‘e§!r‘reas%elés (G 1é%lerssgiu 5 nﬁﬂ%ﬁs%lﬁi&’ﬁ?ﬁg “S%fpsfdeantisense
compoupdgspaticudirgss o DitAIdEade @Iomziuexﬁﬂs;vnh(ﬁiah\/aﬂtyﬁﬁtivﬁlomﬂ{ nucleic acid

' ppressi translation CCUI‘SWIthIn minut san% ontrol over
molecul g:se%?%%?e &8 t? N‘ﬁtc be é)xerrtesd TEREMRRABRT ‘ﬁﬂi‘ét f, expression of

elF4E. synthesis (Rosenwald et al., Oncogene, 1999, 18, 2507-2517; Strudwick
and Borden, Differentiation, 2002, 70, 10-22). 20 Translation initiation
necessitates the coordinated activities of several eukaryotic initiation

BACKGR{HMENRIEY), PHESINS NI QN classically defined by their cytoplasmic

nd a |I| to regulate e|n|t|a pha ein synthesi
gﬁ% 259??% ge%c reSSl aryoLtKE: Iritis (% 4¢ or?ﬁg%? (FAE) E&Sﬂiﬁ%ﬁﬁsmm to a

wide rmaﬂ@@m&mﬁatm |ﬁ'hatymncmtof Mﬂkﬁﬁmhmcﬁiaeﬁaﬁmﬁep at which gene

initiatio eIF4EL blndln e CBP .
e})anes’&rgrilllle;gsergh ?C itfgélﬂ% c%a?pr%sﬁ(c)ﬁ}r?g protein) was |a y}lr;%?af‘egya?é]%nf% ghutuents,
animal Wﬁ%lmmpﬂmrct_di;ngﬁprbtelﬁahvoIwequparam@aﬁnmmwdsﬂﬁeeitaie fesponse. The rate

of rotel% QL B398 Ls %4 45 9 as since pecome,one of
P e most ighly-characterized g presen [ RG A e or osmotic

stress, Déiétnd@lwget@er_rmmanbrwi&simais éﬁéﬂf;nmpomemp;frﬂm@i%mﬁt}éﬁomnslaﬁon
occurs ‘Qﬁﬂtﬁlﬁﬁnﬂt@k‘:}aﬂa %@:ﬂr%&%@i‘%ﬁ rgc% §§1§ C%] m e{jF4G E%pe%tat the initiation

RNA helicase elF4A. In the cytoplasm, e alyzes § the

phase ofpectmsitig thesisoffcpntepé et gmamuws by, SR, Strudwick and
Borden, @Qgg;gnt@a% éot@jm/i@ai gj%fthyl GpppX cap structure present on nearly
W

all mature cellular MRNAS ich serves to deliver the mRNAs to the
el Faslabpnp Biticivoe hewseltates effF Rearipigrds cetisrifiom ofies&/dmtheukaryotic

initiatiors fRA6:9f é@&?%?&ﬁ@&lt{“&tﬁ%% @fq igfacfeeﬁgg% ]:ai?lgl:: 4@&%5%?9 Ii.\l(/)%ataon and

any secondary structure present in the 5"untranslate region
ability tpegRemiate tee tiaititEao rpimsmpibpontgodemtrdifadilitating tbosdretors, cukaryotic

initiatiofCREIRANIE I%N@l%b‘l&%@ﬁg@th{%n sS4t M?é%%%%?ﬂz f?gtgrodﬁ eukaryotic

265-273; Strudwick et al., Differenti
ffaﬂslaﬂ@wﬁ’@ﬂifylf&ctﬁééﬁ:@&@ubrﬁqiﬁéﬁhé)e m@a@w@emmewednﬁm@mger RNA

cap-bmd?ibg??&@fﬂ a@f&@ ﬂﬁtﬂﬁ&l ?s%ﬁtréa“%‘ J%W%@é&%@ té%?écﬁe%gge%e}r{ involved in

Eisa phoﬁf‘;oproteln 5 that is phosphory
translatio;tdeiiatfatbe Proteiliihadeadtereictigkinadds, 84, 945-949) aﬂd has since

become one of the most highly-characterized eIFs. elF4E, present in limiting amounts relative to
other initiation factors, is one component of the eIF4F initiation complex, which is also
comprised of a scaffold protein elF4G and the RNA helicase elF4A. In the cytoplasm, eIF4E
catalyzes the rate-limiting step of cap-dependent protein synthesis by specifically binding to the
5" terminal 7-methyl GpppX cap structure present on nearly all mature cellular mRNAé, which
serves to deliver the mRNAs to the elF4F complex. Once bound, the eIlF4F complex scans from
the 5° to the 3” end of the cap, permitting the RNA helicase activity of elF4A to resolve any

secondary structure present in the 5° untranslated region (UTR), thus revealing the translation
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Mnkl (Flynn et al., J. Biol. Chem., 1995, 270, 21684-21688; Wang et al., J.
Biol. Chem., 1998, 273, 9373-9377; and Waskiewicz et al., Embo J.,
1997, 16, 1909-1920). Phosphorylation of elF4E increases its affinity for
MRNA caps, thus elevating translatiop rates (Waskiewicz et al., Mol. Cell
Biol., 1999, 19, 1871-1880). Increas'e‘d“phosphorylation of elF4E by

orhol esters, 1 Il stresses a toklnes | v .
mltlatw?rlt tco)gge)n ac? %%t g‘ t(?\ﬁ&%’)eqnas%egrl?) n%rﬁn&g n@%{fh\ﬁé%ﬁv&ﬁ i@lpir-lin- Exp.
Metastagisn XHBL2AE MRRY acltityivdthet sirddd@aauedtias, apsnocko-soybitol

dro gro ide stimulate.p38.MAP, kin nd increase Mnkl
nﬁ; ity, %ogvjéb%lr yt)r%lese St %@Peé%‘é’tﬁ%%%%%% SPEIRYE 5 hegvlated through
phospheiflatiobinding lpretbindgidEeBRI (W arfgrét balory I:IB{lmhtGheW,ﬂQ%pBﬂs'}),hoprotezn

o is FEAERT AL RIS N PPN e

Mnk1 (BBabireding ércﬁmhﬂm 2 et asmﬁem&e«mm&&pwmgtmmmomby Chem., 1998,
ng wit ing te th f f
27 o e R A apippon o

elFAE ibimelines ptmtélfﬁmtbyf&dfﬂiﬁ\@ausps thesneie*»dlssgp(ttatfslfmm elfedH Waskiewicz et al.,
Mol C@w%%ng %66 Eacy \§% ?QS grln\é\{‘lenfger}lur%berﬁ)é]rgp T rvatlro erh%é?él qhgy aéltlorboi esters,

that translatlon dctors localize and funct nucleus, as we
cell Strﬂaeeenglasrwkrmansmptm athd tpéﬁshamtmgeammmdnamﬁmnsmmmnd/or Frk

1 al however transcn
signa mg tran%}é Wlﬁgﬁ)%rb gt t1v1 @tﬁgr SIresse ﬁ) as ho?t shock,

atron IS observe Wlt t e nuc elo mammalran ce S
SOrbltoiealndgmémnmgmﬁ@3t1m9tem&&MAPfﬁaoaw anﬂetmeatectdt@wmm however,

these stﬂtt&t%réys%g&%t tr?gh i fFans) gttﬂ&ej {0 m%xlggpp 47 %ﬁ.g\tég (Wang et

control over trans ati e nucleus OowICZ e roc
al., 1. 8iglUGhem 199198892851 939681%)7 €IF4Bisdimgorté iRt e muaBE blocks the

phosphdfyAKER teppertio iah ( ﬁtgt%é’%“&\i"a}’ tt%’zc]%t‘ t&%?n Pé%%”‘%cf b%‘ti_%l%'n). The

protein elF4E- transporter ostie et a
4E-bindgm pratess) Hrenbelrant esisarue uéntbemreﬁttwmmﬁmhenpeﬁng with elF4G

for bm&?ﬁ%”ﬂé’%k?&%‘fgé?‘éﬁ?ﬂﬂé BrOLRI KR (Wu)s(&q%{n&% ang “'f"toff%'g? 4§ 4068-4073),

mammalian cell growth and apoptdsis (Cohen 30 &t al., Embo
Phospharylatmn7 of 54w IepdinghpseiginstdRING @Bnravsandhietates diFstEistetidityn elF4E,
aﬁgwmé)}glgg@ay&mg%rmng its affinity for the 5' cap structure of mMRNAs (Cohen et
Embo J., 2001, 20, 4547-4559). An excess of elF4E does not lead to
loBEasiagarenennfiahorrvatioss bueesst shat brusiveon ifistessiasatise and function

in the RYLASSISOHRIOEING RCOdRd RYMRNAS SClaRpl i%gs 18H: 1 I?I‘adlttonally

sensitive, including growth strmulatory proteins such as vasc

considersddatbrRarErBwasnaaSH weeey%ﬁqrthm@eﬁ@@mn&%w@mpamd translation

is obserG¥E R ¢ eViLEtab ¢ MhnGARC LA M 0P ot §5s7§9n£0§8@t"’§'§*3 J139-1142).
Cancer Lett., 1995, 98, 77-82; and Shantz et al., Cancer Rés.,

A fraction p3. o6 1gpphizeobahenenvEG Fspaseinevhis this @m@é@mghmay exhibit
some of RSTEARES TapSIRHQLAJRIIANRN YR &éﬁﬁ@ﬁ?@?lﬁ\/%?&%t voadJSCI US

greater transport of cyclin D1 mRNA into the cytoplasm (Kevil et al

A, 1992¢ 8hcep | 260 G5 e HBH 7 90 iResygrdviaie, tharmuieustthrnogh e, impogn alpha/beta
pathwaﬁﬂ“@r%eﬁ&bl%taﬁlasﬁf%%h“ﬁ‘ﬂnﬁﬁﬁgetﬁcéi%rér%%grtgg 4983 (]IQJSQ)e Ethéis 'Embo J.,

in addition to having a role in translation initiation, eIF4E can also affect

2000, 1§ RNAZERSCyibshesmielean spidi Ee e e eilis bpvadsantidie promyelocytic
leukemif GBEBHNENILN e IR SR RTURIL R E P ASIS AR QM erowth and apoptosis (Cohen

et al., Embo I, 2001, 20, 4547-4559), PML, through its RING domain, modulates elF4E activity
by greatly reducing its affinity for the 5° cap structure of mRNAs (Cohen et al., Embo J., 2001,
20, 4547-4559).

An excess of elF4L does not lead to global elevated translation rates, but rather

selectively increases the synthesis of proteins encoded by mRNAs that are classified as e[F4E-
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10 (De Benedetti et al., Mol. Cell. Biol., 1991, 11, 5435-5445). In normal
cells, elF4E is present in limiting amounts, which restricts translation.
MRNASs which encode proteins necessary for cell growth and survival
typically contain a complex, highly structured 5' UTR, which renders these
MRNAs poor substrates for translafior. Many of these mRNAs, however,
are weII,transIat(laﬁ%in .the presence of excess elF4E and are als

sensitive, APRE HYH ngfte%)Waﬁa%mw%ﬁﬁ 3 Ak mg‘éﬁglfaoé%, By factor
(VEGE)20rmdine 7@k albexirars| aboThlamRNAE aatql teitelt differgntiatiandsay 996, 65,

also be enhanced by elF4 increased levels of elF4E are found in
785790 A LT B o oo PG T GBiF s 1994, 54,
2313-23(\bkalsislicabI0iftare iiaiisn p26Qth Tehels26rd 3dgvAverexpugasiatrefseddmslation
. ... .. has been.reported in many hyman cancers and cancer-deriyed_cell li .
intiation Gy Oty DR eGP A P At Bt el DI mHNR into the
cytoplasinvdSével raieihsthatic o heniypa 920, i prisfalpigdedseiiidiike Cancer Lett., 1995, 98,
. Jon-transformed, cultured cells transfqr ellli S elF4E. .
71-82; B e e ST ot S RS s in additon 10
having aGaledartteidl a9 mif8tidT - SR Funedscci ek laRISA madiestsnsgaeiiib transport.
a lastie morphology in,HelLa. cells and also causes tumorigenic
R 1 AR she Sh E  Ree) Srsh and erowts
(De Beniattependenivipio@Hil. fBinlatiég hf ttatdforietbjodin I’zlx@miﬂ:lreeﬁéiellﬁm'ﬁ‘)ﬁs present in
. ... formation in nyde mice 25 (De Bene et al., Proc. Natl. Acad. Sci. U S :
limiting SRV gD TR TS A LB A SRR e TS geamary for oel
growth Msﬁﬁﬂ?’aF%it&ﬂmwmmﬁoﬁ)IaBﬁplgmﬁﬁ@T' hm ati(nnteﬁﬂidkﬂtdd"lt}% ediish renders these
overexpressing.elF4E is associated with the increased translation of ODC .
RN AS B B R RS oy e NG R clhgalated in
the presaievatieeknemsledif xpod akalstinpigassatistadmith {Gredhand Zllndter, Clin. Exp.

~ exp ionis.¢li linked to transformati ctivi ohenet30.al., . ..
Metasta o R T MR S Ueyiation may
also be prbsentimexdE4E, &lfddcoserihordasy tHEHX preskiondonrmecteadi€iopertiating cell

- o qrowth regulatory mMRNAs. As a co ence, the-affected ce
incs indU QD SRR AR I T CRARATECR, DRI E 205, 126139,

Entraerpdseitis B phb4P oy tasorrépabskivenain delts aransformedduitndhederived
cell line?rzggé)(%%% rllga&n%sgn%gégﬁrco{%ﬂsf%%ggﬁﬂn& tcbe i]ea{?xlg a}ﬁev% (iaxlrlé ngﬁqa(s%aﬂyphenotype

ion to -4- overe pression, contributes to the loss or grow
in animalegoidlen Imlthasforrredsdettoqiredericlsanlst trahsfaoheG eltliBioks ¢90kss elF4E

. |EAE:i i h , .

indepen e e o B B R R TR T ESONTAR, 1995, 98, 77-

82). Exgens cHrditidends anebrirgnk ghowid and neaaptiostarmhsldgrantidelch cells and also

causes érﬁ@%ﬁ{s?ég‘ﬁgf%ﬁtl ; - d75ANGER APy l'ag‘tg,l' 68u J@fﬂ L chorage-
al., 003, 3 e 000,

n. Exp. Metastasis, 20, 265-273; Haydon et al., Caricer,
independsait Z808thsionkitrskeftraasimed fociGanoduresd, temoz f@mation in nude mice

(De Ben%%iﬁo?fvﬂq }exto%ll\gﬁcﬁgg@eség 2% 8, 1?9@%78275 kb x\-@ﬂ% e&r?t!‘ LMﬁSQKaratzas et

1999, 155, 247-255). Upregulation of elF4E is an éarly event in
al., NatwglohX8kcitbyefésisd Tand istherasntipeanlestigainisdbymatiincrexddbiied by cells

overexpf@XGHfk RSP ARRSRINANE AL iRRCAUE SR b DO aZR N Kgratzas e

ExceSs elF4E is also a reliable predictor of tumor recurrence e

al., Natyrsekl@afbintthas)4é-8éiBetiddiipraulaied Mevwadiverpleatderport of cyclin D1
associat&%%'ﬂﬂqméa‘g@(g éﬁ%@@!ﬁ%@&\%‘ﬁ‘s &?Q&iy?{%&ﬁ'?@hﬁm %HQH‘&Q&%ny {Cohen et

advanced states of metastasis in laryngeal squamous cell carcinoma ~ _
al., Emh@lew2@9 bl 28r434C4A88), Tbes: épduas- destopiiradcethal. whaymyesudpa, excess,
elF4E cAf0fcleRe the expression or puclear export of growth regulatory mRNAs. As a
consequence, the affected cells can proliferate independently of normal growth control

mechanisms. Enhanced ¢IF4E phosphorylation is observed in cells transformed with the src

tyrosine kinase oncoprotein, suggesting that elevated eIF4E activity, in addition to
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1238-1243; and Nathan et al., Oncogene, 1997, 15, 579-584). These
findings suggest that 15 elevated levels of elF4E participate in the
advancement as well as initiation of cancer. Inhibition of elF4E expression
and activity has been accomplished through the use of antisense
mechanisms. Antisense ohgonucleot‘ﬁes equipped W|th 3'-overhanging
nucleotides modulate the binding of elF4E to 5'-cap

OVGI”CXP&ﬁ%?fbcﬁQBE‘@Bfﬁe@ (;Bea@s o, ﬁrogfﬂgfsg%aﬁ% in irggﬁo%ed cells (Frederickson et

al., Mo;lﬂ;@ﬁSgh&ﬂQﬁ)gjmmdmgmggmg HelLa cells of an episomal vector
neered tocfo express an oligonucleotide complementa% to 20

RHAE e WAl o et FUETBH SRISREREREIGLS R digtolimited to non-

Hodgklﬁﬂﬁ@mdrﬁémc&wma&mﬁqeaﬁa&maﬁafe@o&ﬁeIiagyemnt&aﬂdaa@ieiac prostate,
ynthesis, demon (hatlng that elF4E is requwed for cell prollfera

ti
breast i RO SP TSN TGRS TR A 4000 s LAl B BEHLGbth-eCin. Bxp
Metastagls, Mni3 Cal. 25&&73?%&3/&6;1 &dds- 54}4‘5% evelssof WeHes Ibem%ﬁ%ﬂd: et al., Int.
otein.c of the e]F4F ex, are uce the
1. Canclyg 1 R B eld e ns%ﬁ@efﬁﬁﬁmh? o L g ot ol Am.
1. Pathobroredss Ces)timyezishelprspilatined  alfdi Mannafiigsediaye &Qﬂ@ﬂi‘ carcmogenesw
jdentified as stress-inqucible or heat-shoc Joshi- Ba
and s g AT IOh Y SR S LSS A AT ghilyOncogene
1999, 1By2 507100 pefgealsipliaemarye élmﬁ’m&ﬂﬁ‘ﬂ&dbt@h d$ sibei ariiecdy it head and-

ras-mediated. transformation and tumorige of these cells (Graff et .
meck caf O A B 6 A SN GO FES BEES o corlted with
poor hz@a]m@fallgﬁaez55n84ﬁrcﬁé7adﬂjﬁh&r@mee &IDketisasiatianandgeal squamous cell

mine tr n o t re dim rvation th provides a link
carcinofg RN Ph e STy S AL OGN A i G RRREOSCoDe, 2003, 113
1238- IMIQ't&bIﬂIS‘ﬁﬁt(@iaﬁce&lal OBogken. Bophys, Res-sEOMTiee 198ihgd48ggest that

t transformatio mammary carginoma line and a head
ctovated o G BRI A G G eI e SR
vinttibi ties i fSelF 4&idercpi@nsibn fmhrbbdmsﬁmhmlbéaﬂtecebx(@ﬁﬂﬁ:) through the use of

sion and in thIbItIO of tu enic and a enjc capacity of the
i R L ARG AT Se AR or JS LB ceotides
modulai®leditadeig@bf Wﬂﬁgﬁsﬁbpepﬂﬁb@hﬁdzﬁb@ﬁﬁ:l@@@d@da{ﬂﬂmebﬁhl I. Biol. Chem.,

1992, 2 ,;10?9 bidl%ggéle 5 1 8071:10}1031@) ?{] rq}etﬁ aCtII\__é-%Elgon OE vector engineered to

aenor gans omolo of human e Wth sm
express interfegingedhiida Jeomﬂlwnmlywng)aﬂhmwtﬂmndéeadsthﬂ emtﬂiytmm start region of

hallt in 10 %.Of he Ke| er et al. J 0 000
e1F4E Y P R e R S T bl ERR i i protein
syntheshaé@dmmmemhalﬂ@m)f@jﬁ@ @g@dﬂl@ﬂplm&lnem(@mmeﬂmaﬁ ., Cell. Mol.

tra tion, Fync Lin F
Biol. RefO%%%gggﬂgeggm% ng% e?ﬁﬁgé ia‘[arge(fedé1 toa porﬁgrigﬁf iﬁ%g‘%ﬁ}ﬂ Levels
of eIF4Ggglmqsgﬁffuld@mee¢ﬁl4Em‘@$thlnﬁthﬁgﬂiﬁéﬁmmm;majﬂso reduced Despite the
dlmlnlsw?&gg ﬁ_%eaq%enhgfowth of %1 dutl CIE)% ﬁXte r(%ég}l% e”gﬁxgp e to be

assouate with transtormed ce S osp ory at

Syntheswwiugammwaﬁ@wegtm b@pemlﬁtehﬁaqb@a pBessiadukibteser Sigmasingek proteins
(Joshl-B% %ﬁraﬁ'”ﬁzg‘i"ﬂ‘ﬁe%e“‘i’%‘i‘ Eg’? %E)Sk Eﬁﬁcﬁ g“ gﬁx gc&%? reduces elF4E by

regulatlon’ of protein syrithesis in theé process cholangiocarcinoma
50 to gPomthcevrmagiavacsialyoHEpeiblagly, 2008h 38, s68ite8). Furihkibit ras-mediated

&ansforg%éiggﬁ]%g&%&q#%ég@sogﬁﬂzég ?{ @éra?’?%?%? 116 WinearigenicRteptials5 o3,
of cellsis seeni reast cancer ce t expreés a COHStItUtIVG| activé

Rinker-fohaetkthes elF4BtinhiBioeer, 1993, 55, 841-847). Furthermore, ODC translation and
polyamine transport are diminished, an observation that provides a link between ras-induced
malignancy, eIF4E activity and polyamine metabolism (Graftf et al., Biochem. Biophys. Res.
Commun., 1997, 240, 15-20). Stable transformation of a mammary carcinoma line and a head

and neck squamous cell carcinoma cell line with the elF4E antisense vector results in reduction
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4EBP-1, which leads to cell cycle arrest associated with downregulation of

cyclin DI and upregulation of the cyclin-dependent kinase p27K'pl (Jiang

et al., Cancer Cell Int., 2003, 3, 2). 20 The overexpression of 4E-BPI in

gastrointestinal cancers, where elF4E levels are significantly higher than

in normal tissue, is correlated with a feduction in distant metastases

(Martin et al., hit. J. Biochem. Cell. Biol., 2000, 32, 633-642). U.S. patent
fibroblast azrevoboletiims Hifafdicraseesatybhd etbiiiahithtemeragpic and angiogenic

_capacitf%@tcaw%g%i@ec%&@%ﬁ Y QL3¢ .lﬁi?‘%g OIFIEAR. RIGAF {86arization

or a mutant thereof This patent 25 also discloses a nucleic acid sequence
(DeFatta g sdinganmeaisarsiFA 0D ko S28 1985, Hathaa it etk Orogiae hdtilods, 1087-
1094), for treating cancer in a patient by administering to cancer cells an

antisense construct comprising at least 12 nucleotides of a coding

ségiasub isretiyahenselettéaqrontabditusiesnrtaimrge et plahuama eIi4E, TFE-3,
with sllOimte@ERARMAWIILERSP SRt @tﬁ%)mwrvg&@ﬁ@@agsitﬁ)%ﬁ&ﬁ@-Iéﬁlality in

U.S. patent 6,596,854 claims and discloses isolated nucleic acid

100% ofibreptnesreroung SatiamPitn(han IR0k JPel SRl @3 antapljaterfering
double-SRANRACIASMDEEBEANS I Ine15eqians il AR AFI4R1 1R AN A MrkZ ] regulation

or position 118, orgosition 119, or position 115 or position 121. European

particippigtei eebfylsions o rnation langtingsh st ien A sHichsins a gene-specific 21-
nucleotd@0dRA9 18 GI1aHD AMUITIREAULIRIG asidamR BNGALiRARLAON of human eIF4E

consecutive nucleotides of a sequence -6- selected from a group of .
results ingsigiffeensexinsticasol AohamaadRdR P e a gl mgliggnt cholangiocytes,

a phenBipRCYSRNMBMINGMURANRITAE. ThEse RUBHaAlioNS MeepHiSSIRIRANGS elF4E in
preparation and use of antisense constructs and oligonucleotides to be

malignapt cholagagestiserispfensedentBreaidis WA deirrss saapting o oirastagng a link

betweeld iSSP ANGRIANGRAARS MOANOUSRRLILRS SOPIBISINGABRAYERCAe process of
selected from: sequences, complements of sequences i%guences

cholangiacaRinAg et sy s esitrtiotls Faaiolesys %Pgéqég’n d88hences

thatderidigeie: theeaIERERNOsSERUENsas/Ngvibduatiaast tihfdripealc potential of
least 95% identity to a sequence, provided. in  the sequence Iistirtlg, which
e

cells is fgeR eI HRLABICRER TBIR G R CotRE  HUR AGIES TR the CIF4E inhibitor
4AEBP- 1pURlifM i pehdise Clrims i ethed fasthatcaaimantoharegieicin afpasant, D1 and

comprising 10 administering to the aggptacom ositign of the ¢laime
upregulaian o S sinstenepipnt BRI 0 (SGRES b i G el s 2001 3,2).
The ovérgipedsion theqrapar dtiogatinpRamlocaidieal Whsnp @SN artbere significantly

treatment of |eukemia characterized in that an antisense oligonucleotjde

. ar .
higher (gih HePEREA % PoRURRSH AR B GER 2 B e e g i et al.,
Int. J. BioeHeat, GeleBied fronna3ga@ss isehyding a human elF4E nucleic acid
molecule, is admix ith 15 pharmaceutical compounds. U.S, pre-grant
RO SE RIS I R AT P ECURIG Gyl o soament
encodednRMARMUGUiFRhroouseieg sl elfd Bvith o plasaticht Discloged his patent
. in U.S. pre-grant publication 20030144190 are %sense molecules which
also disglases,a THGIEG A8 SRENSRE A6 RS @@Qp‘?’g}s fon of a nucleic acid
SeRseaasl Gh PRseipattbes, PO1IT98Nion, inthiding € irditindlsandisciosadpatient by
adminis%l?jg%ggtsgr%g:ﬁ%?f% é&%%@%@;’éﬁ%ﬁ%@%@%@ng lgé[ Li%%gt r% nucleotides of a

coding sequence of a gene selected from a group containing a human eIF4E, in 3’ to 5’

~ orientation with respect to a promotor controlling its expression.

U.S. patent 6,596,854 claims and discloses isolated nucleic acid molecules encoding
variants of human elF4E, whérein said variants have amino acid substitutions in the regions of
amino acids 112 and 114-121, or position 118, or position 119, or position 115 or position 121.

European patent application 1 033 401 and Japanese patent application 2001269182

claim a purified nucleic acid comprising at least 10 consecutive nucleotides of a sequence
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As a consequence of elF4E involvement in many diseases, there remains
a long felt need for additional agents capable of effectively regulating
- elF4E. As such, inhibition is especially important in the treatment of

cancer, given that the upregulation of@®xpression of 25 elF4E is

associated with so many different types of cancer. Antisense technology is
selectedaﬁ?@ﬁe@timmpeaﬁﬁfb?@wc&]getmeeemeshiohn bfcsmmdfi@ gennpdddtscleic acid

nd ha fove: nique fulinan r of hera eutic,

molecul§ gn?l%s m§ resear%h ng %a?g%f;c%g Sp?Z%Oe V&R {th gign and use of
antzsenscmmmumdrmdizmlrddsﬁdcmﬁaImstmﬂgn@ﬁik&l@xm@smn 30

MARY S THEINVENTION Thepigeent didosurp s drecled .

|gomgr|c compounds, such as antlsense Cco

polynuctﬂmaﬂaammmgmaamﬁmsmddmmﬁﬁmhmm&wgﬁﬁglmﬂw@ﬁIS‘equences
acid mogecu enlcod%%elF E and Wh.l ibit the expression of elF4E.
ROl SR Qe R SRR GG OH B bricize to

a sequemmmnownpbsﬂmlhdmgg)hgmmt:féiﬁ%dmat'ﬂbﬁt@lfg@ﬁdeﬂﬁmm@@m&aymwded in

stra riiall holl ubl anded ollgo eric -
the Sequenr?]%ngaﬁ I-l)gjgfmay ec{c egmlc:ﬂ 5 m%;(ll‘j? %F rg“man elF'4E. This

publzcatRmammceﬂmm angh etfined dbmpmlmmammmSmgszthe@e ﬁpmﬁﬁﬁﬂi&ﬂﬁ H€mprising

ided. Fu ther OVI ed ar hods of ing for modulators
A B e OO AL B LBR LH 1 cels,

tiBGIIéﬁublhaﬂﬁmaWﬁD mmswxcmwum@aam@e&s atiasHRs] abRMENRSaration of a

h pe or more of the %ﬁ % ounds ori g{ SItIO of the disclosure.

P a‘maﬁ\‘/’l‘é BuSBPREAIRY AR aiiFHr %f‘ a’f'%c%ﬁ%eée%%fhﬁf an antisense

oligonudleseide Samblmeéhﬁﬂs C@mpﬂﬁ,&;&dﬁdﬂﬁdﬁeﬂlﬁ@iﬂigﬁﬁf&@&lﬂﬁ%&'ﬁéﬂiondmg to marker,
loct dpé)é)hylactlcal ctjive amount of 4 r more of the compounds or

SeeAel e Ao ditiBie: f’ﬁ‘w Qo TR, St Ss PEGteh s BriGRtsy an admixed with

phanna@%iﬂﬁﬁhsemﬂjgmnmleotlde comprising the nucleotlde sequence shown in

e e By O B et BEg A entscnse
mRNA mdtcthhreeﬂ rhmmsmd)kscﬁaﬁp&cteﬁm&l I&:ﬁl‘ph&tdﬁﬁﬁ an antisense

onS|st| cIe ce shown in SE
%ﬁ% or; wh ereln chdg fE6S] eﬁﬁﬂg@g@g aﬁﬁﬁﬁ%’?&?hﬁﬁgﬁujeg which
may be linkdge, daurﬂesﬁ@eslﬂr@aﬁdﬂ@e&@m%mgﬁmmm&c&ﬁﬂ@é@tﬁi&@o@@Ebtem of the
. . each -Q;(2- xyeth r nucle tide 5 are
mvenﬁoB,_géc(l)ci)%gn%C?eof%ze ng HllscH.I }i ey e) jsn%élgxén engo ?/?E%[% gméseg%mRN A and

S, every cy osinere
culturedwiti ctbis bintiechorsh toftivalgdispnessilh gl thas tlirdradpect, there is provided a

P armaceut|cal OI‘V e Y.CO OS|t| n, com said antisense
Ao T VRS A L ot e fens a tong fe

6
ollgonUC eotde or p armaceutical y Ece

admmis

need foherdditiamal aphmsmeneiicady @ffpmﬁﬁwog@alhtmgcemaﬂleﬁﬁrﬁlﬁh inhibition is

25

30

espemalg, uent, or ¢ %xmptlﬁant In EJOL{I‘I asa%ect there %é)rg\g/giﬁg argrgctsl l%;lgelssion of

rnary compaositon, comprising s%‘degn

. elF4E 1momamelmnhllgoanaﬁptéiﬁiemattt§rpeaeaﬂmﬁﬁed hereln one or more

r chemotherapeutic ag t which funct -antisense
AR aEn i 6?5 feEpEienaf Rseific sene

anism, and armaceu%ca?ly or pSnySIO
products:iduérhambmmm&n to be uniquely useful in a number of therapentic, diagnostic, and

rescarch applications. The present invention provides compositions and methods for modulating

elF4E expression.

SUMMARY OF THE INVENTION
The present disclosure is directed to oligomeric compounds, such as antisense
compounds, and pharmaceutically acceptable salts thereof, which are targeted to a nucleic acid

molecule encoding elF4E and which inhibit the expression of elF4E. The oligomeric compounds



In a fifth aspect, there is provided an antisense oligonucleotide or
pharmaceutically acceptable salt thereof defined herein for use a
medicament. In a sixth aspect, there is provided the use of an antisense
oligonucleotide or pharmaceutically.acceptable salt thereof defined herein
in the manufacture of a medicament for the treatment of a condition or
disease associated with elF4E expression or overexpression in a

may FBENBAlikd 2o BN ALED SESHRIE THAN IS HndNM BN BlEdbhwleotides. The
Overview of th Invent| n The present invention e pons oligomeric

oligoGHE SRS YA sé%’ée SUATSSHNAS, R yoPrd SstFoiflsstranded

oligopligensslentides, amiamglrabém@tascmy uﬁ@dﬂﬂquﬁuhamthedfunﬁaﬁﬂaaéumal
ffect of nucleic acid molecules encoding elF4E. ThIS is. compllshed by
and of FGMBSHY ‘B?ﬁ&ﬂ@%ﬂfb%ﬁ}?a% WRREBSACAIRY RUBHAE with one or

more nm@iﬁl&kﬁ@ebm@éaculesiﬁeﬁm‘u@g)ﬁIM&nﬁ%U&ﬁdﬂﬁ@ﬂ@ﬂl@xdhe SEreIS4E and
t nucl acid" and "nucleic Iecu encodlng elF4E" have
meth%ég % 186’n€§n?@%85?60%r? oﬁ%@f Lt YisREn \gomprising
conta(ﬂmg@nlgssmg, BRINA @nchimBIN AV pactiansotherend &ltaﬁpcaﬂ@@ﬁoﬁremnposmons
such DNA, Isp cDNA derived from uch RNA. This, modulatio
of i, (ERHINEY < D GO LIEAGH 55 BTN b L HATHy b HBB R0 set forth
hereigenetaly-teidy ediiprs: 'E&Bﬂ'ﬁﬁﬁlﬁéﬁhoﬁlmﬁﬂd{;&ﬂah&m Wp&m’t&ﬂﬂ&reﬁective
with.can include r éejycatlon and transcription,.Re 5 gﬁa&lo(gu ?ﬁ
amoup L L ARG RS, A p O BRRUBE T RO _HESER R &fithaf femplate,
a vectoipaaptasmigpeonsiitet or pibeniviben Thedinetionsai-Ridadbeaprsing the
interfered with.can incl ch ast nslocatlo of.the RN
e SR ARt I, AR B Lo o i s
mmetwmﬁénar@edt&ﬂammﬂmgm thewilehatR0tA shnthesisiidsiinalaiipaloé pibtancof.
from the RNA, and catalytjc activit omplex_.formation involvj
A TR F D TSR B R ey Fipeising of
the nstiettiddesipranesiwitin WSEQMIH(O a¢iok fuvictiein &fﬁpdﬁé@ﬁlﬂlﬂeﬁﬁlﬂ&mkage is a
sion .of elF4E. I context of resen t inventi ation”,,
phospefh(%o%sh;]oa% a%ﬁ’df t% ? and E% %er Al I%%t\ll“ %xse,“gn l[ %e 3" end

essmn Triean et rease (stimuta on) or
each acegréase (Inmb(ﬂermﬂmhhethmbwngmr levdtstoia rﬂatﬁem:racl’d—dnmkgnudﬁeotides,

odin ne,e DNA or RNA., Inhi |on| one_for
SV Cﬁ ?gé%mo expresg?gtr%l}énﬁ 1&?\12{% oﬁen at arge??]uc e% 5%?&”%8?['1%
co ntextImf dhisidhasptiantifybrdizatiosd mgans: theupaiding maumm;anmﬂ)psmon
comprzsm sar%eeg{? ggn%ga dgn%fp merlc e ?cou{]}? Inaégg RS aft thﬁre%f defined
fion, one mechanism 6 a|r|n |nvo gen ondlng w
hereinnayd h@mm&& dﬂphgﬁtéegn@mgemmqﬁablblmgsreémﬂayd rogeipient.
bonding, heern complamenta elaasiie, oL UGledtde Bases:d compoition.
(nucleo ases}1 the &trands ot gomerlcpcompoun S. For examarf p
compagiepissdnatiteyreind @nedardteoneitayanadesiinsesepthidh Murtﬂerw@ﬂnﬁned

the formatlon of drogen honds. H bridizatio qur under varyin
heremé:lr%%ems ances. hrPI{a\n s%%}ggl%ro poun%glsat'spr(]e%cﬁcéﬁn qhylglrldlgalc?le vlvlhgélrtllsen‘qe

mechdirsdingndfathbacomypoucdlyoor physiologically acceptable carrier, diluent, or excipient.
In a fifth aspect, there is provided an antisense oligonucleotide or
pharmaceutically acceptable sait thereof defined herein for use a medicament.
In a sixth aspect, there is provided the use of an antisense oligonucleotide or
pharmaceutically acceptable salt thereof defined herein in the manufacture of a medicament
for the treatment of a condition or disease associated with elF4E expression or

overexpression in a mammal.



the target nucleic acid interferes with the normal function of the target
nucleic acid to cause a 10 loss of activity, and there is a sufficient degree
of complementarity to avoid non-specific binding of the antisense
compound to non-target nucleic acigygequences under conditions in which
specific binding is desired, i.e., under physiological conditions in the case
of in vivo assays or therapeutic treatment, and under conditions in which
DETARYD BESHIPTEON e LA N 90asSaYS. 15 In the present
invention the phrase "stringent hybridization conditions" or "stringent
A, conditidmeriets &f e daueRsies under which a compound of the invention
will hybidizgd0.its iGRIGEWAENESs DYk R ARInImAL MImber Al Bher antisense

sequences. Stringent conditions are sequence- dependent and will be

comppfadensingdiffere Mosipkupienirce s BEnPisigndideh@d sinmlarinpesigenior use in
modi{%{fﬂgeamsCﬁﬂfél@&m%ruaﬁgwgﬁ%ei&gera@;ﬂcl%mmey%wﬁﬂ IZ8HOMA This is
e

target sequence are 20 determined by the nature and composition of the

accopRyshteriy FEmpBIddianttHE sRBRpSIHIHIRED theyiBealbidiygridize with one or
mord WMESEGASeH NAenaE]! calidaggntyAridizatiQB LABIONACANRESI nucleic

. concentrations (<0.15M) of salts with inoré;]%nic cations such as Na++ or
acid'kand (' Buclsif iHiE BEsREn cresrp aliehidecthannset dopetoly réence to

encoriph @ HERIIGRMATIE COMROURIIRIGRE1SERYEPReRRNRAISHARAIRNG or portions
resence of denaturants such as formamide, dimethylformamide, 25

theregip dipRicsiirsxifienostsd detetyeritdsadiontdbde dretnthiE pDephFENA. This

mod @48BIPISs thechyRrigizatian.satg deqreasrs dy1%biaieael 1% fapmaandes it is
An example of a high stringency hybidization condition is O.Ix sodium

gencplyiarsedigmscitfitesBiffer (SSC)/0.1% (w/v) SDS at 60C for 30

minutepye Gompleraentary asiyised haesivrdefersiiodhe srRPAENEBcation and
precise pairing between two 30 nuclegbases on one or two oligomeric

transerigieR. BePUsanpIent JANRIEEHA e Mraernli p6aidi Giogh an endogenous
cellutisaisigcompeuid istanalle afshydrageniRoriin g Wi s UGS AFasR Alto be

. acertain position of a target nucleic acid, said target nucleic acid beinga .
interfSea, VRIGA2BrBHYORTERSTOAS HETeBUISENIRATHRE BoSRTOR SR HY Y& T protein
transRARGINGBelastHhe elgeruciealide angthetareptieleisagiskist from the site

considered to be a complementary position. The oligomeric compound
of Ry suhitisther PRIAI 20 OR RIR IR @B&haé%e}{rae%ﬁz@%awl&récmy or complex

formEAMPIaMBaItie Rach athrhWhen e suffisient inusp FeEigtacanReMERI Y One
ositions.in each molecule are ocgupied, by nucleobases which can

p : .
resulp, gd g RN I5BIEith EHE Bt U T hitis2 cKpetifiiany hisHtizEBReo g expression
of efEORIPIaMBRtaBAIaIe HErme Whishhaigwseaddo neigatersuflisienhidRaiegon of

of precise pairing or complementarity, over a sufficient 5 number of
ex?"?ﬁﬁ&@oﬁa‘?é’s%‘g%% ReLEARTd I é%?ﬁ@%ﬁﬂﬁﬁ‘&%&éﬂﬂé‘%’é%éﬁ Hpfpamount or
level@k:tﬁoem&' ’ [&%i@%ﬁ%t}?ﬁ:@ﬂéﬂ énbadal ﬂh@lgé@@(gdg.,lt%m%ndfm@dﬂmtb@i@ms one

that the sequence of an oligomeric compound need not be 100%
fomafrﬁmgnfma@fﬁmsm@n&@m&a@%m@a%s&nélﬁ&ﬁi%%{%

hybridizable. Moreover, an oligonucleotide may hybridize over one or

more segments such that intervening or adjacent 10 segments are not

involved in the hybridization event (e.g., a loop structure, mismatch or

hairpin structure). The oligomeric compounds of the present invention

comprise at least about 70%, or at least about 75%, or at least about
80%, or at least about 85%, or at least about 90%, or at least
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about 95%, or at least about 99% sequence complementarity to a target

region within the target nucleic acid sequence to which they are targeted.

For example, an antisense compound in which 15 18 of 20 nucleobases of

the antisense compound are complementary to a target region, and

would therefore specifically hybridize,SwouId represent 90 percent
complementarity. In this example, the remaining noncomplementary .
ntitiBih S8BT RF HBiE | iavsnsie s i gienwithcapniBremdregyol substantially

complefielapPagesRNt BEHRAIbeRRRIGNRUSTIP BRGH QMR dftion, one mechanism of
complementary nucleobases. As such, an antisense compound which is

pairing jigi¥rsoBAdE gty IRBid (fBWy 2 ndfterridirenttlppesteen. or reversed
Hoogsté¥icleqliesesWhisluale flapkedhy dya RaRABSS CORRIBIRe or nucleotide bases

complementarity with the target nucleic acid would have 77.8% overall

(nucleobpseh o g AHHRdRtAT ARSI EaRAC ALY iy WormplpuRdeningignd themine are

compleSeARE PhERR-FHESENk Ve paNh R HCOMRemE DAl 05aMb &S eNsSridization
compound with a region of a target nucleic acid can be determined

can OCCPSWETyVW BINEHHEGrams (basic local alignment search tools) and
PawenBkisd Iapsambi Kneyws: iing BRI hWHRh indid¥ 8k Bidkompound to
1990, 215, 403-410; Zhang and Madden, Genome Res., 1997, 7, i

the targgt gusicis %&d@ﬁﬁrﬁsﬁﬁomgy%%aagﬂ%mm 6F Eiprert amclaty acith to cause a

loss of i GiefERINGe:oYs IsuiampBdhe GRRRINUANHEYIIF oS ERINENSEfic binding

Analysis Package, Version 8 for Unix, Genetics Computer Group, .

of the IRIENGHPRBRRUREN P AR TALERESHIAMY SigSaerETReE TS, SORfiFansein which
specifictbéndiigofitfasiotEmih andtVYaRia18R:i (Ao ARRbIYI el 88k &F in vivo assays or

482-489). 30 The oligomeric compounds of the present invention also o
therapeli e ViR S PO RO BTGB RpresermRE GiEet dhe sripef i virro
assays. nucleotide positions in the compound. For example, if the first nucleotide

is an adenosineg, variants may be produced which contain thymidine
ST SP RSt A R RS ek BB P B Ry GG
conditiopeSitiefbss abtbendifomntisdasetein paithdilirsefapa pawndsakgithefbridize to its
taract tested u%ir#gtthe methogds described herein to determine their[ﬁgi_lity to

orzet SR PO TOBFBAL BESTHENGA OIS MBI HBARE RO e Soauence-
dependesequened i dendiitfe@rooin piffeentasiprnbeivesn the antircosgsenpauidnvention,
“strin eapg ta&gtet is,jrona abo tglofy to about 60%. In ffogr embodiments, 5

ERomaIogy, Sedtitte dt: ti?ﬁ%?rggﬁ]cpl%%ﬁfg? Y, TSl Gt B8R gequence are
determimbbby T0naborsomé @mipositivanis the nlilogisrkeguspeenttiemiyiar assays in which

complementarity, is.fram about 70% to about 80%. In some __ . .

ey o aAbiofh, SEtincARently Y KSR R Ay o gfypprie Tow
concentaipivnt 8094 id/Hbel068%:ith sememenbadime sishhamdlegyosaéguerice, low ionic

(dentity or,complementarity, J 1.90%, a ugg%oo, ahout 94%, about
st A e 25, o, bl daois ARSI 6t
sequencB.cComplosunds ofichprésuentiof dedhencottesdddf thefpreseritly)vdinivhyfoemamide,

. erm, :oligomeric compound" refers to a, polymeric struc apable of
dimethy Ly%%f?#r;é’tooa rtégio#%?%eﬁbcﬁgf%ua%idd r%%g%?ulgﬁﬁ%% é:l;’% 15 ih&fufagmp le, the
hybridizetigonattedtictessaslifd At dimosidhs] %lifomuistadddesan le of a high stringenc
I. I .d . - d . . b. . h . . g y
-+ oligonucleotide mimetics.and chimeric combinations oft qmeri
b T oS s G A, B SRl i Are) 5D
60°C fop@paredtt¢s. be circular and may also include branching. Oligomeric

COTBAYES K30 Pl 5. FRURIE SRNYRY BRUSHHES e B8 G BHATR R vcen oo

nucleobases on one or two oligomeric strands. For example, if a nucleobase at a certain position

or “stringent

of an antisense compound is capable of hydrogen bonding with a nucleobase at a certain position
of a target nucleic acid, said target nucleic acid being a DNA, RNA, or oligonucleotide molecule,
then the position of hydrogen bonding between the oligonucleotide and the target nucleic acid is

considered to be a complementary position. The oligomeric compound and the further DNA,
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to form double-stranded compounds or a single strand with sufficient self
complementarity to 20 allow for hybridization and formation of a fully or
partially double-stranded compound. In one embodiment of the invention,
double-stranded antisense compounds encompass short interfering
RNAs (siRNAs). As used herein, theterm "siRNA" is defined as a
double-stranded compound having a first and second strand and

RNA, opgligonusteatidsinalecsin gisrenpirnssiisr b strbathenimhens sHfderomgmber of
complerBtiaRels pREIGIININARAr iRfISdMRt Ate elipnAl b ¢ aREIQIPIUARVIREIWAR hydrogen

said 25 first and secgnd strands or wijth the target mMRNA. Each strand

bond with£aefe 3B abBbi-8 tBeshH B YEbLIE a0 [SABRlems iR are terms which
are usemt&iaaim@a mﬂm@tﬁt dpficlsr torafsaysiaalase somisieaia a9 ode W sufficient

4 nucleobases in gth or 19 to 23 nug¢ s in length, The central

as
numbef FORARSRY STSH ﬁtrﬁal? MO PSHLIR 8 gr@e%a?%snha&ss%g@e ipligomeric
compou}ﬁr@m,akargéﬁﬁlammses in length, 12 or 13 to 30 nucleobases in
length, 12 o nucI ses in length or 19 to 23 30 nucleobases in
b %ﬁéﬁ?&ﬁn ;fP BEHEHACL b B RIEemsHCLOmpaHgthneed not be
100% corhfleaiBMAS mahaabsﬁﬁau@amwmmahmﬂmsﬁdﬂﬂdm strendisgflan Moreover,
siR Ac n be | Eﬁd internall Ieavmgéﬁﬁee 3'or5 terﬁunl or can be linked

an oligopyif ‘Fﬂ’i‘ ec‘6‘ﬁ%’ ?W&r%‘fﬁr RECREBOF RESEerb AT SRS adjacent

segmentSQiRéaid AR @IeedangRIhetitiaAtbh @it (erElinusdf Geuetag: AMismatch or hairpin
xtension of single-strand dqg?racter -11- In one embqdiment of the

structurgly K e OB CHRRAEE S FEE i STHRD SPEPBEISE S ARGAL TO%, o

least abAAS USEY heseilathaietnBisanonwakaiR Muissdelinadiaseast about 90%, or at least
b t95q‘?uble rand%l olgég eric compouni haV|n%a first strand and a se @é%g}
a0out Pxtra R B A2 &%?%1?&888’&3 EOHFERGIR Hith SR SRR © target
nucleic sdhpigueaniaxy wiahksyuaiechased. dnd bavingl Qrueanatisenbetesminigld in which
18 of 28 arfur(l: eoﬁgs%gacifegqs(}/a th r%{gs:n(;cdlm “éﬁl%%.? Vé’%';g gé?ﬁgé]%g %Ibaetggégtngggon and
would tﬂmﬁjeestmd"mmntlsﬂmhmmmmwde;ﬁeeehmat}qmiledltsdaﬁdﬁlsrd&ﬁtuﬁqd In this
o ! h%{leln the. term "blunt- en ded RNA efined as RNA havin d with
RAP S erinal OVerta %%%““FFPaPm“ Té’as‘%co%% & 6‘?% ‘”Sf%a‘?{d’ ispersed wi
complemrtqmumb]&ibhm& sildNA&sdl @otethentzoonscad Guabiiuntlmtdﬁ elicibmplementary

se enz and tr| er th itment or ac vatlon the RNAI
'n_ucleob S SucC Yot J?lrgner eegf)% NSy ucla #) %g'g]@&'lvmg 4 (four)

ftisense mechanism. odiment, single- &S ran
noncomﬁwﬂeﬁt-‘w)ycmminmbas@ maicﬂncamalahkda I‘Bﬁutanotwm mchapisti esmplementarity

conte ted. Fu ther dIfIC can made to th doubl
it e O ALE 2 ool R Rl S Rt ot

acid andtmuidlﬂli&dé&tbmﬂuuldmmﬁﬂw MECTUNG atmsmxr&merﬁ%mplmeﬁmety of an

|ntemucle |nka es, Alter atlv%IX the two tran can t be llnk { a1
antisense com 0 g o1 o UCWﬁ can iHed fouling y using
non n c acl y or roup ormed from only one

BLAST mdxnﬂs(ﬂzmm d:walaldgimenfmdf wséﬂmuhﬂﬂwmaﬁ&ﬁmmogrmmdmown in the
cul that dqu o] duple dsRN

art (Altscg:?a%llebe %ﬂs oir&quar?I ou 1e913§3}15(§eép\5/\/%m1%ﬁméeﬁrom %I}(r’gncd?es 1997,

7, 649- 666)aP@mgfe hﬁma&bmalstahesmaimmy@m@amcmmmmmye determined by, for

example ﬁlepég Séryé) % mo'i@fu 90%%91 e%ﬁt% 9;1% form\?epslij(?neg(fg ?Jn%x (Genetics
stra orming regions o a SI e stran are complemen
Computﬁlﬂiﬁom,ahhsvmmb&eq@mh|HMaM@dL®ncWIhskag deéwdtcmtgrtgsthehmh uses the
algorithB SPERNRYEA R e ATITERIT. OB AR 19§ 1de Apiaggpe
The oligomeric compounds of the present invention also include variants in which a
different base is present at one or more of the nucleotide positions in the compound. For

example, if the first nucleotide is an adenosine, variants may be produced which contain

thymidine, guanosine or cytidine at this position. This may be done at any of the positions of the
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oligonucleotides, ribozymes, external guide sequence (EGS)
oligonucleotides, sSiRNA compounds, single- or double-stranded RNA
interference (RNAi)compounds such as siRNA 25 compounds, and other
oligomeric compounds which hybridize to at least a portion of the target
nucleic acid and modulate its functiot, As such, they may be DNA, RNA,
DNA-like, RNA:like, or mixtures thereof, or may. be mimetics of one qr

antisens, SRITRPHRds e TRAESELHABBIIES Y B Knigiingtandaghods described herein to
determifl®dhie-girangedabitay @ipeetiinnin AFgemeaxig sompounds and may

contain structural elements such as internal or terminal bujges, .
oo R RS e §é(=3??%‘b%b%tﬂfd’§l%é’¥diﬂm%dbweeﬂ the
antisendineaniyphutdcandeagined ofi@ihebwise WEpaseghisubestculan angoembodiments,

branched. Antjsense compounds can incluge constructs such as, for
homology g LS FUTRIBE A i s GBI e dallg bout 70%. In some
embodifteublersitanoed cequeaunddenttsingleostisiethaithisyfficiesn about 70% to about
80% eIf-com%IlgmBentarit 0 allgw for h%/bridiza ion,and formation of a fully o&
o réa?‘i’ﬂ&ﬁ?ye (O S IR B R SERFOFR 4G5 St 3h SLRRIFBENIAREG s from about
80% to istietnallydeduisgicend@libed &; teyifuli By, sagueadinkkatioyforomplementarity, is

o oIS IR LTS 100, TSN SSLLR D, PN

or abousli@gded character. The double stranded compounds optionally can
include overhangs on the ends. Further modifications can include
conjugate groups attached to one of the termini, selected 5 nucleobase
B. pOsipeanddsgarthediiangionto one of the internucleoside linkages.

terpatively, the. two strands can be linked via g non-nucleic acid mojet
T PR R RS TP Gy Mt 00 EHCHENR SRR bt to o
polymefarsrot@msethpashplehisbiadizha rpin: typgom ol autmdhat ghdbieddeatk obis term
includel SRR M ARl Thus, the dSRNAS san e Ll of PAB JOUBIE. i
strarded g)pegﬁic NABItoR 6 gene f)lress?oln TN DR RIERE %)905 ggrmenes
and chiexpression citdsR NAHGhaDhigsefransgpoimde kfinesi(idelyn mepadet Hhearly but

Nat, Rev. GGenet., 1991, 2, 110-119: Matzke et al, Curr. Opin. Genet. .. .
can e TSP S 9 h EE R i PR i ieomeri
compouiotmead fremdevdostbinelsanled smpleustsandlihat takesdmplignwobaands hybridized

self-complementary hairpin- type.molecule doubled hack on itself to form .

o form e Bp R R S B TR WS e B sl o
allow farbyboiiphtioe atahf@NKistrafidstuliyt dase pdlyidontdtssmathickcdiipound. In one

embodilfgeanig .th%?ﬁgein {)%d %glégséﬂﬁd%[g %t§sr]e%§eoc% ouri‘l?l soIe tggniln\éggl % Skt interfering
may elicit the actiori of ‘one or more enzymes or &tructura proteins to
RNAs (effdétisledvagedhethier, thedifivation bihestdefitedasleidadit-otrandgd compound

. rk.vi -hased,m nisms., | neral;nucleic acids. .
v RO U SR e v s
first andyeersnadpthendmguahéconimdrp@tides el Orsugdisratiy, genpratiynfirpativeween said

" like" (i.e er Vi . Mar
fist and SIS OF s O e o OO R SR BROHE qbous o abour 80
nucleobphgelmideagit, Hélite s avclackssesiorettbtn Bhertypdool Guudknegseost length, 12 or

13 to 2&%&%@%%@(3110‘ fe nlc %ﬁ%ﬂ%_ oi% ﬁgggg&:mﬁt’Iéﬂﬁgﬂ{gﬁﬁ%w%{n?mplememary

oligonucleotides w ave rm-like structure a
portion thagdeviich abaue AtdorhotikE0stumdeahasmeitiRengtlikd® 1o SO meciettinsesit) length,

12 or 1 ”l%o%%m%%gs@?tiﬁeikfgggfl%%}p%“8 @Qyn%a?ééﬁ%gt?ﬁgg%%&n 19 to 23

orm regions. One examp an enzyme that mo est cleic
nucleobagsel ig Ramgtbe Fhe teatimal portions can be from 1 to 6 nucleobases in length. The

sIRNAs may also have no terminal portions. The two strands of an siRNA can be linked
internally leaving free 3” or 57 termini or can be linked to form a continuous hairpin structure or
loop. The hairpin structure may contain an overhang on either the 5” or 3” terminus producing an

extension of single-stranded character.
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endonuclease which cleaves the RNA strand of an RNA:DNA duplex. It is
known in the art that single-stranded antisense compounds which contain
"DNA-like".regions (e.g., 2'-deoxy regions) longer than about 3 or 4
consecutive nucleobases are able to recruit RNAse H. Activation of 30
RNase H, therefore, results in cleavdde of the RNA target, thereby greatly

enhancing the _efficie;;g of oligonucleotide-mediated inhibition of gene
Stpreagiombadracetertlythy dareuiee Kaybeetirpedtdiaaatissnge compounds are

canonicHT\PRYEE N K@lﬁ@ﬁﬁ%@ﬂ?&ﬁg €eRN Abéyﬁﬂgalrkfﬁ?\lﬁ“ﬁ &\ﬂ?%lééluﬂ edxdoltllble—stranded

observed in the RNA interference (RNAI) process. -13- While one we

oligomegicceprmeyprhafingndéist stens pad adssadisigpad seshditrahbsinsal nucleobases
in lengR9PRUGE AR D RIRGS E&ﬁ&ﬁéfﬁe&gﬁbl&grquﬁ%ﬁ&ﬁﬁg @l90%ing on each 3’

_ . thereof are useful. In many species the introduction of double-stranded
termini efygeeh retganst e ey shipreiding démer rATA T srineh) imibedenble-paanded sompound

acts as SHO¥Rdpduce potent and specific antisense-mediated reduction of the 5
function of a gene or its associated gene Eroducts. This phenomenon

oecarsthepotmpreitacahad thinideal argerdsd isvierrshaoeanteds| aisnbiyat-ended

siRNAsCOHNRSHEM Qe %@etf%@@iﬁﬁtt@ﬁ%ﬁoﬁ@@iﬁn’eﬁcE@iﬁ@@%?%'-sﬁi%HA having no
1995, 81, 611-620; Montgomery et al., Proc. Natl. Acad. Sci. USA, 1998

terminabgverbapes. [Er 75, Thistsdsmeasid abiion deublesairand pdocormnsmdderiiunt. sIRNAs

whether hrRBRAMNBPdilimelRgaRs psilting am e&ﬁgﬁ%@_ 2, 404)eestiRR IR uitment or
RNA (dsRNA) has since been designated 10 RNA interference (RNAI).

activatiopnpf ¢ i RenaenitmBan Biithensahndidmsiia Jags-stranded RNAI
(ssRNAP enaingipnabingdhadntioduciomat daRNAJRAdING 48 Bishtemplated,

sequence-specific reduction of endogenous targeted mMRNA levels (Fire
Futhaamorilisainmsern ogeders fieeivbls TompslfoeReEndfend may include
conjugat@i@Uash 11a8he0ay sHeTLiRARNAS 8RS RESARINodItRAR RABA: positions or

shown that it is, in fact, the single-stranded RNA oligomers of antisense

to one ¢fofhgidpisrinelersich Aagtmidhtere ivalpothnitmpnitendd N tinked via a pon-
nucleic GEISIRINAP 6f 8hkSCIA06H, 2R ZFmAOH0R9 OniP Uhe RNAUCATHIOANES: take the

(i.e., single- or double-stranded RNA or RNA-like compounds) and single-

form of grsleramriemeatrybyiardsPamsns turhiohias ik a8 Hielf fenerm a duplex.
Thus, tHeGRNNhaseHRAEIN di- Parthiybrighzatiosantkd dwie:sfersRACHeM two strands, or
. cleavage of the target RNA by specific RNAses; i.e., both work via an
a single 3tgad 108t ke ARy ek e L eqmBlomen Tk G s eapglecile doubled back
on itself &08h18 123014 tHeeCabestt afdbi@indgntiefothaderrmgiohg afucigatitestrand) are
refers tg an oligomer or polymer. of ribonucleic acid (RNA) and/or
complemenian¥iBory R SEIIABRIDPBF B MiAkaR (it BrE 8halog or homolog
thexeedidhisdermdneitdestoligoauaotidasicomsposetpdnaiiraiiiclude antisense
) ccurring nucleobases, sugays and covalent inter oside (backbane) .
olgonugiGAES B AES or Ao BB SO By SEEEpIac.  SIRNA
compoupgslienfgwhich feablieostsindtdIRNUGhtortsiHed ORBLAISPoATs such as siRNA
olijgonucleptides are often desired over. native forms because of desirable
Compouaﬂgp@#ﬁe%@mﬁggﬁswe%ﬁ%@}%én ol BEUAr O Aol AR o) he frget
nucleic affthitydfaicifdigeitnisieivacid andincheased, BEDNG IR IS, demte GNA-like,
.. hucleases, The antisense cor%i)o(fnds in accorq?n e with this invention b
or mixtyres Therssfier R RS SRUB UG IrPRS AT ABYG & i SKout865H IBBIEHEESE may be
single-sita@dbnialetstriadaido uidOllinkedhatpiaositdesnedQ icolepgtindthisdaters contain
to the length of the antisense strand or portion of the antisense .
sructursl SIERERA. HEHNE) VIOREE s G R S RSB  ARPBF n Antsense
compoutnlsentioounrigrigepdrediBdaigdontcan be joined or otherwise prepared to be circular
and/or branched. Antisense compounds can include constructs such as, for example, two strands
hybridized to form a wholly or partially double-stranded compound or a single strand with
sufficient self-complementarity to allow for hybridization and formation of a fully or partially

double-stranded compound. The two strands can be linked internally leaving free 3° or 5°
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80 nucleobases, and a double-stranded antisense compound of the

invention (such as a dsRNA, for example) comprises an antisense strand

or portion of 8 to about 80 nucleobases in length. One of ordinary skill in

the art will appreciate that this comprehends antisense portions of 8, 9,

-14- 10, 11, 12, 13, 14, 15, 16, 17,’1&? 19, 20, 21, 22, 23, 24, 25, 26, 27,

.. 28,29, 30,31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43 44, 45, 46,
termin o capeb il (911083 ORI BRUSISHT KPP b pHAgAgucture may
contain 80.08é116Be06h EOhélthe257 3r B4, témitls DlodBeif®, Of SQdisdaobBsag stranded
th, or any range therewithin. 5 In one embodiment, the antisense

len
charactet QLRI aRdesheraTgYadsH etRRAY. B L Upd fyggenes on the ends.
Further RusdeRhanes ivdengineohpiiag qieiapsyasialtiadthe aief appreeiaisi, selected
oI5 ETbEE e ponpous vy stseriepoto i
two strands Sdh B1i8BeB4ia3dndh 161638 adk, #0iekl of 2ink3r 4dbudSWVAen4b1r48d from only
49, or 50 nucleobases.in length, ar any, range therewithin. 10 In one
one. st e e AR Lo EBHofmth R FUSHSh VB g fpglecule that
doubles padions @il tor fbanioa3tipleteolases tin: BN A@rarh dvirigl grdinatytakly double
in the art wil reciate that this embodies antisense comppunds havin
sranded) e HHOHS o S TR TG00 280500 SRS P o dSRNA
hairpins 20 t2hs2&hi2 21 Bes(Eavhases dndenhh, Beangeangel f9dredyithinl i9; Matzke et
some embodiments tisense .compounds of the inveption ha
o, Cury i Gt DS 1o e o B e TGN Cniis-490). When

formed framingrordinady, skilhisiilte attantl tigpnkeiatetfiainthis e mbbdiesphatissase hairpin-

ompoynds, haying antisen ortions of,12, 13, 14, 15, 16, 17,18, .19 .
e o R T e R o A RPIs NG AR e orming
regions sdnesaiphosirmeailtsrtheanpbanseagniiidAnsisaotithéhinvientopdnawe Watson-Crick
antisense portions of 19 to 23 nucleobases in length. One having ordinary
“skill in the art will appreciate 20 that this embodies antisense compounds
Haniegantibensietpartigesiaf 1% 20mpepedsarf2Benuetmobasesyndéngthe action of

or any range therewithin. Antisense caempounds 8-80 nucleob in .
one or S o AL B B oS S Al gf o tael

fashion

Roth comprising a stre
nucleic satkotedfyoworkithia cheujiastrativedmisdnoéstemipogmdsareudeitsigatedincluding
: tp be suitable antisense gomp s.aswvell. 25 Ex fy COmpo '
aigon R A el PR LR i 2-dcony
sugars apdngecetilly liciebbates ftbhmske BrichiNiAtiske! dhe .af¢herilllyshaiting one or more

%8@188 %Q%%rétggd r Q;‘l%gij%g@%g%ﬁgxbt%%ﬁﬁﬁ% tgﬁg ROLREE ldgf/a?helices can

, antisense
2-hydrodl3e9s
Y mé{ e?gh o¥nt e same onucleéoti eginning Imm upstream o

adopt mthre Biatermértypobfistenitisensestonpoonty wick-isrshBeffivallylt is believed that, in
hybridizable 1o th clei id. inuing, ugti P :

4 < ) S h

s WS AHBAATUII s w

have Adompdiindsmntunepaescifétiblilstigomustentidelsormm ceslhdimsnisprneantisense

compouf?ﬁ '&%itggﬁgnogg@egg% pu §ftom the 3-terminus of one of the
ilfu

strative antisense compounds (the remaining nucleobases being a
Onsesatidsstretoreotyimeeshatenolidssibietiiget bugieisingidhinidiaselyl, a cellular

endonucqgé’é!g %&L‘ﬁﬁ&"o%‘% t’%lg?iﬁ‘)?{‘ s lihe Al 'Riﬁ@ OH@%@QIY\{Q iﬁHoi@n in the art that
specifically hybridizable to the target nucleic acid and continuing until the
single-stigded antisense compounds which contain “DNA-like” regions (e.g., 2’-deoxy regions)
longer than about 3 or 4 consecutive nucleobases are able to recruit RNAse H. Activation of
RNase H, therefore, results in cleavage of the RNA target, thereby greatly enhancing the
efficiency of oligonucleotide-mediated inhibition of gene expression. More recently, a dsRNAse
has been postulated to be involved in the cleavage of the RNA strand in the RNA:RNA duplex

observed in the RNA interference (RNAIJ) process.
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oligonucleotide contains about 8 to about 80 nucleobases). It is also

understood that compounds may be represented by oligonucleotide

sequences-that comprise at least 8 consecutive nucleobases from an

internal portion of the sequence of an illustrative compound, and may

extend in either or both directions untf the oligonucleotide contains about

8 ut 80 5 nucleobases. It shquld pbe noted that oligomeric compounds |

0 cifrﬁ%%&Fﬂﬁéﬂ‘fﬁ%ﬁ%ﬁ&{ﬁ}e@aﬁ%ﬁ%ﬁﬁ%&P&?&ﬁ&rﬁrégeﬂnﬂﬁ%l&rﬁ gyt antisense
oligonudlebiniiugediternusiegigsiebruanselet RNA or analogs thereof are useful, In many

) GTCGCCATCTTAGATCGAT-3' (SEQ ID NO:454) qr 5'-
species {8 USRS ATICT) IRREIRCASERER 3 TSRS N85 oH brUFded, RNA (sRNA)
moleculelighmebig:aamponndsiddhos pbesmaceuticallyiaceeptaklenaliathibiediction of the

o BB R S R oD o St coseal

animalsphifdsesbalonsidttesendially eighidonsisteaaseniiallyookiratafigistagand transposon

. ._essentially,of " qr the like w lied to oligomeric.c oynds or .
silencing arlﬁ?a%g%tic%ﬁg’a%%épf%}:ﬂeg Egﬁéﬁé%)@?g@ﬁ%% Sggggg?é)?‘;ﬁé@r&cgﬂt Sci. USA,
1998, 9fvestan fsiEn IO he pleatidessdgtiengdemiisertivosedisciasatthaeditm Cadidrhabditis

which.contain additional nucleptides (ribaon ot ; .
elegans o e S R U R b i bgen designated
RNA irterfeirhcB UBNadylititinal tenaldeiidbseh@ussralizdd notmeatetiatlycaitetictisted gene

. . _basic and navel.characteristi hese oligomeric compounds or .
silencing e e SRRt T L AN P e SRR SRRl gpduction of
endogerinhibitingeedd 4ERJEAe lexpresdion art RINA Nunotpr,998Juding BesspEdificThe RNAi
compou%ﬁg rglt%{'g:a‘t)lﬁgne?% e}rsegffg)hggeshm?tl%ﬁ%z?eﬁ%%%fr\esdc}lp st1 IQSC Oﬂgg&?f]?lﬂghas been

parameters of the corresponding oligometic compounds or
shown thhiaitnigdeticaltic accdptstivke daltB b rebfdisalosédhitxgise Pnieripvinthe dsRNAs
) skill in the art. armed wi aptisense co ungs illustr, i ill
which B O e L R L RSants 2056 % 29%607). Botn
RNA1 coompuntd§. 25s0iglargedoobtbstimadnd diNRaogRiNg - Bkeoligoprenicls) and single-
dt ti r.nucleic acid molecule,,in.t ontextofthis .. .
strandeRRRA NI ARB SHAMAGE SR MBI DA 8 Bite paisin i.c.
hybridizi@tétmi)ﬁmaiimdmfsia?ggtﬁﬁclelcea@igewlﬁ dsetmgetﬂflﬂm 3% Ispem'(ﬁd Wafddes; i.e., both
-This ic. agci Jorexample a ce F
work vif WP ARG DRI AR, DR RS AL BRI AGE ISR i R s
plartibalspalisuraértbisdiseadwstates deran{migionac!domdtd ol am oligomer or

pome RSSO EASEI N0 SIS o
analog dehenunegtherepfedibiy, teeyindrdesrodigomithaotidestapgenasadiefmatithiyr occurring
o anti i i [ i f .. 1 .

e 1 AU IR AR PERLELES 8B oy
having povepaigralthecermingpiotvns adfink diastoporioiadithSuehgepdifitdior substituted

oligonuagj%iﬁgy H}g hlgrslong 6@%2%&9%@%& tl%@a&'@ Syﬁggﬁébqgﬁr%%tgﬂéy Such as, for

Within regions of target nucieic acids are _segments. egments” are
examplajefihenced siwiiler aptakss portiomedfaBionsiwithitasgeirgutisiclessd anid.increased

stabilitylIﬁiﬁ§’£@§eﬂ§ggf@|ﬁgﬁ£@sent invention, are defined as positions within a
target nhucleic 5 acid. '

The antisense compounds in accordance with this invention can comprise an antisense
portion from about 8 to about 80 nucleobases (i.e. from about 8 to about 80 linked nucleosides)
in length. This refers to the length of the antisense strand or portion of the antisense compound.
In other words, a single-stranded antisense compound of the invention comprises from 8 to about
80 nucleobases, and a double-stranded antisense compound of the invention (such as a dsRNA,
for example) comprises an antisense strand or portion of 8 to about 80 nucleobases in length.

One of ordinary skill in the art will appreciate that this comprehends antisense portions of 8, 9,
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Since, as is known in the art, the translation initiation codon is typically
5'-AUG (in transcribed mRNA molecules; 5'-ATG in the corresponding
DNA molecule) the translation initiation codon is also referred to as the
"AUG codon," the "start codon" or the "AUG start codon.” A minority of
genes have a translation initiation cddon having the RNA sequence 10
5'-GUG, 5'-UUG or 5'-CUG, and 5'-AUA, 5'-ACG and 5'-CUG have been
10, 11, Khdinlth Aindter Tn 1 §ivd: PRuL tRe et itandfativh itidtiot colior 33 34 35,

36, 37, ﬁrégs@rt@d&n@a&easompa%@am S900N SERERRES5e98NSNBYFY, 60, 61,
the initiator amino acrd in each instance is gplC&J methionine (|n

62, 63, QsKayRRe 8 of folityelhioriné i réRaffotts) /ft i&adoithiuenbines in length,

or any ré{EEhALRVKaI¥Ptic and prokaryotic genes may have two or more
alternative start codons, any one of which p%%( be 15 prefer tially utilized

5 fansRbeRmRRLBIF rRLTSEFEraRMne s Rntign Py dptisenise portions

of 10 toPSUiEHIRLBEIAS HORALIANDHS MAQIAEIAKLEHIRRIINRIHEN ! WAll 4966t ate that this
and "translation initiation codon" refer to the codon or codon hf eﬁ
ﬁg el6 17, 18,

embodic fifAG GRPRANES IAHEEABHTSH PRTERIA Bt Loriboldr

19, 20, ﬁr@dm el-4E, 16027dtes 2 0f 3he3seguensets) of sss300denss I4(salsen, 43, 44,
own in the art that a translation termination codon (Qr 'stop codon") of a

43, 46, "(feﬁé rfidyP30 have! et farisn 8l QL ABE £20eS IBIGRIIB UAG and

inuﬁé\&ﬁlﬂﬁ)@ﬁﬂ&ﬁpﬂﬁdm% @ﬁ@p@ﬂ@%@r&é VAL & hAve @ﬂil@hense portions
-TGA, respectively). The terms "start codon, region’ and ' translat
Srerearil

of 12 Gfrﬂéré‘ﬁér? Suals RO e BB SF o figgeciate that

this emtREOMPASERS:taMpadE Zﬁxtﬁlgtaeu@&&@@m@mwsf noclentides §) egher, 18, 19,
direction (i.e., 5' or 3@)§from a trans mrtrat*gn codon. Similarly, the 2

20, 21, Z 1 %oty oot relion el B §? £ el et BB AP ES AT e AR
tﬁlamﬁﬁoerﬁlﬁ(&ﬂﬁ’fbm %%m&&a&mﬂpmﬁe&ﬁﬁﬁtﬂm&l&% antisense

bout 50 contiguous nucleotides,in ejther ditection 5'or 3) fro
portions; %ﬁg%tﬁfnlterfﬂn%fuf}ﬁce‘fﬁ’@ﬁe%%%%b f rﬁé”é?&rtgé%l& fb IZ%‘F art will
appreciat¢anslatipnenbiclien aatiensegionspand tmlﬁgoma@dme ;egmrns(of 12, 13, 14, 15,

16,17, g iR otk U LR 0 GO oA G PO

Imﬂeﬁﬁtﬁﬁ diibodpesmeaditg faisen{®REppoindding rdgiomyemiieh Isive antisense

e art to, refer to . the re etween 1e translatio |n|t| tio
portions G 1 4 BRSO A RGN QSN ARV bl i iy precite
that tblb@:ﬁﬂf@dimﬂﬁﬁ%@ﬂs&lyoMﬁﬂmW@mn@mhﬁfséheeppesﬁmﬁsrwﬁrit?orﬂ(}orﬁal 22 or 23
leobaids fe ion is the mtraé% r}gl: re%rgﬂ?encompassrng the translation initiation
nucleo %Srets PESHOAOFh eE)E:pen eadrng frame (ORF) of a gene. Other
targ(eidi&@l enminclode 30 Sluoédnstatéd kegibnoGipfilhgkactaridh tHetltast eight

to refer to the portion qe&%dr NA in. e5 dir ﬁtx' n from tw1| e translation
|

®) COH?ﬁ?}éﬂéen 1&%(:18?1 8R4 5 ncPurarng nﬁr(l:leth eatwgen Se?%aﬁg 3 S“Hds are

considedddhe manﬂiﬁmmmmmnmntmﬂmmeihRNA (or correspondrng
cleoti des on the gene dthe 3' u lated re |on ?_%
ngﬁj?mg Pﬁ&ﬁ gbﬁ e 011 onuc i m%ﬂ g C, t CO s?hgmeast the 8

o rer e portion ofan RN |rec ion
consecutmmel@dlenbﬁ&m mammhmﬁdwménds ﬂfmlmcfuﬂﬁ@lmemu detidsetweemplends (the

oIS RN ST UL R v
immedi m;hydp&eﬂ@m arfodiiee Yesidumjcined ﬂnet hmﬁﬁamwst:mudu&cbfwhé:m RNspecifically
hybndlzalgle to ﬂsqe £ggt38u§e1c acid and continuing until the oligonucleotide contains about 8
to about 80 nucleobases). Other compounds are represented by oligonucleotide sequences that
comprise at least the 8 consecutive nucleobases from the 3’-terminus of one of the illustrative
antisense compounds (the remaining nucleobases being a consecutive stretch of the same

oligonucleotide beginning immediately downstream of the 3’-terminus of the antisense

compound which is specifically hybridizable to the target nucleic acid and continuing until the
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linkage. The 5' cap region of an rnRNA is considered to include the 5' cap
structure itself as well as the first 50 nucleotides adjacent to the cap site.
The 5' cap region is also a target. Although some eukaryotic mMRNA
transcripts are directly translated, many contain one or more regions,
known as "introns,"” which are excisetPffom a transcript before it is
. translated. 15 The remaining (and therefore translated) regions are
ol gonug FRF ST ABH S AP BB Sl RSSURBIES ol Lk RS s hghcompounds
may bsegpenentclangetisicsplictoiles, bequinean-axan jungiars & RYON-NtiAsccutive
I bjunctiﬁns, may also Ee articul rl%useful in sityations where aberrant
nUCleOaRTTEHGS FhPHERIAY BATHLR 4e S SHEFE G BV prouiaibie sarpound, and may
extend partidiar splitetratitetisnsmphcateinodigeaskofiber@ntiusiombout 8 about 80
junctions due to rearrangements or deletions are also suitable target 20
HUCleebjgﬁ%Ss. rnRNA transcripts produced via the process of splicing of two (or
nosdbaiR WAt thifeskpdgerie souisemasedtnpirasceusioNy acceptable salts
transcyjpts.” It is alsa known that introns can be effectively fargeted usin
thereof o Hhe o cBF L YERSlecr 18, O b RS ONRCor BPGLFARRA, Sedudnce  5-
AGTCEIp\Fsranded podsEnse compSBQs suchias oligdotdedfide  or 5'-

hat i H ' ffective for .
T AL Ly e R G S—

or phariransdiipidycarcdiggbledutsdifepsofibrcaamrgdriomicragamoibAion can consist

These alternative transcripts are generally known, as "variants.” More )
of, consgal R 0 R U T b RS ER o F GREd grein. The
phrases (feomsisicoRiiti dtiptodjfférdrointo tisertmiiscoif)ts pondistad baenth safieor the like
enomic DNA. in either their start,or stop,position and,contain baqt
when SEIRTGETRENE BRRHS) G DRRRASA RS Rl st thereof
encompistahtre giensesemporvent dh eedaf Wunndesplie sggquprean RA@Eatisslosed herein,
.produce. smaller "mRNA variants.: Consequently, mRNA variants,are
bt wh Do e R BB anatos or
derivatiadwihysaoiodubiecassadi e imi IS Achadait as: hrned wlttoes plicingyef hits aot materially
_ MRNA variants are.alsq kngwn.as 18- "alternative splice varjants." If no .
aftect R g S o O e RS B P aceutically
acceptabiiestltatliordo€ im RiNdulaiien bticisatisg, ko ntithe dR4B atenaréxptsssam or RNA

- be. . rqQ e use of alternative signals to start or stop
et R AT AL S i A R BRI Bt o e

corresp@idtagt podoretsrstop ot ounvspiadisghatigrigierte doomamapie-mRpharoraceutically
acceptam% %@Ee%ﬁ@é%@éﬁ@& e%tlgrt codons are known as "alternative start

variants” of that pre-mRNA or mRNA. Those transcripts that use an
diperfaivessibil do donast erkreswithd e hetisative ctopoardantbisohttddierein will be
ble, wifliS;RR0R O 85, SpesilinyRa ol R IR Mmalve iR yprant is the
e Wl"péc;iﬂ‘yA varian#gllr%klvﬁﬁﬁ tﬁie mu%%ﬁgtrans%r%pﬁ[{sﬁg%%ﬁ%g ?gg&u%t‘ from the
alternative selection of one of the "polyA 10 stop signals” by the

t ipti I thereby producing transcripts that terminate at

C. Y %‘ﬂ%‘é@ﬁ Y P g P
uniqte po?y% sites. ﬁ%i_n the context of the invention, the types of
variaaesiascrib et geeneficacempigonduiablepatipt muokibiciagd Thielecale, in the

o OB R SRR LD D R NG v
identificgtigmehtdizeaet nuelginarathvhestefanctisn stittabtenadydttségmiinttaiget nucleic acid
may be,qﬁﬁ @ggrﬁ%étaj%%ﬁh?d? Qéﬂy%ﬁr%ﬁ\?ﬁp %ggrﬁ)feﬁ Regehie %ifg{é)t%rhose expression is
associated with a particular disorder or disease state, or a nucleic acid molecule from an
infectious agent. In the present invention, the target nucleic acid encodes elF4E.

The targeting process usually also includes determination of at least one target region,
segment, or stte within the target nucleic acid for the antisense interaction to occur such that the

desired effect, e.g., modulation of expression, will result. Within the context of the present
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which an active oligomeric compound is targeted. While not wishing to be

bound by theory, it is presently believed that these target segments

represent portions of the target nucleic acid which are accessible for

hybridization. While the specific sequences of certain suitable target

segments are set forth herein, one-26 of skill in the art will recognize that

these serve to illustrate and describe particular embodiments within the
inventigipdpe erherpeidEntsidgEREd as AdvitmapShitatmeehrisidegridiavingyat least one
1dent1ﬁ@ﬁéd§mgt§f$ %ﬁ@ﬁ)ﬂa\ﬂmQlﬁﬁgﬂﬂé}‘il’t%('lwmrpQE@%ﬁ?Sé?%ﬂg@t HiRicic acids are

"suitable target segment” be |dent|f|ed by this term or included in a
segments, S EMEHFerde dieiamd aiotaatengy ipphid e Fiteia shigseet nucleic
acid. “dndenaid CRMRAISINORSUAIHVChALICASE SN d)a BRAANSECUINED a target nucleic

nucieobases selected from within the illustrative suitable target segments
acid.  gre considered to be suitable for targeting as well. Target segments can

ingivce RNARIRNASeRUSRCaR thah Qo 58 BlisA M s GOPREIINEAUG (in
nucleobases from the 5'-terminus of one of the illustrative suitable target

transcribed ERE (el Feiftinmy Yé S Bhe o BemRg e S i veekeruteh étthteransiahon

initiaticPPERRIANA DERNIRBEOIBNIRARO RS dgdsly Upiream ol diend deHINNUR UG start
of the target segment and contlnumg until the DNA or RNA contains

codon." 8 maneyikn it 51U BASELA ST oM dRifatinapredarghrdagntian B Mfs sequence

5.GUQG! eﬁ@ﬁ@@ﬁﬁﬁ@@”\aﬁﬂ RNA sgaseRCRS thateamnise s IRBEIINGS to function in
consecutive nucleobases from the 3'-terminus of one of the illustrative

vivo. Bhig dRe FHRY sERRAHE T HEHIRRI SRR ThUETSO bHEES WERTY £7BFOSEHIRASS many

codon 8RR ReSaBERNA ok hegioniagl imresdialiahandd downsingamethionine
of the 3'-terminus of the tar%et s%%ament and contlnumg until the DNA or

(in cukigyghed SHIGTRABSINETS RfdDASES)IS KIaEB thiiratb gt cukaryotic

and promywt@a@ﬁﬂg?m&wwma BIQMRINSYRE RIFRRSRIRAN BINANRH may be
RNA squences that comprise at least 8 consecuytive nucleobases from

preferenfiaihtHHPHbrBH BRI ISB QREIPB BndIRRTSHA SGHabiR%pepsue, or under a

particul§egaiestscadifidmmayIexenddaedher ahd R GReoNsHNEbER” and “translation
ollgonuqleoélde contain i@about 8 abou.é t80 nucleobases. One, having skill

initiatiop, ¢RAOGt EeTelf Whth TP S Ms JRESBIGHERIS MBI AR A0t TR ien of an
mRNA M&c%&@%ﬁﬂdlger@@%ﬁiﬂgtﬁﬂﬂﬂ togddenddy darheseguitaliesJaraich codons. It

. ments, Once pne or more target regions, ts or sites haye heen
is also FRoitHdB (R QBRI dETAR BT SRR oA P, S CRAGASTY Of @ Bene may

have oﬁerﬁﬂﬁﬁw’ltﬁlﬁ}u@db@ tagges-LAAybLliae Hasusficiently(well ptspithding DNA
sufficien cifj 0 desired eff t The oligomeric compounds
Sequemi‘??a?f%% érs ﬁ%gf gcgé(é %9465 ?ﬁé"offi‘??ée ?3 nucleobase sequence (e.g.,
stk asiiosetgiscedad tagoemplés b&iﬁW)lGﬁnmﬁﬁ&tﬁtgtnu&ieﬁbﬁ%éﬁn” refer to a

oSS A0 0 S0 LA SO0 500 S

nucleotﬁﬁ@lnlﬁﬂﬁ;rlﬁ&bti@ﬁ(l Mﬁhﬂéé%&%&%ﬁh@ﬂh@t&ﬁ%ﬂon Similarly, the

¢ .1601-1680, 1681-17 761 842, o .any combinatign tl}:i i £ such

erms “HaP-CHIRY E4lPT A \P%t‘ﬁ‘& SO8 fSTERHRt h"ét BRARRSR:, TSm0 fagtion of suc

an mRN&tgﬁt@agmﬁmtﬂlddapﬂited frereinbmay beo abmtotjetimtagﬁetsemtﬂmtzdes in either
|t|o | cony; unds that dulate the e gres‘glon 8f elF4E.

airectioR {5 A S e CAMPACAE TRV SA08 br RBISAURG e “start codon
region’ e()qarésmtmfbm mmmcracudion region”) and the “stop codon region” (or “translation

termination codon region”) are all regions which may be targeted effectively with the antisense
compounds of the present mnvention.

The open reading frame (ORF) or “coding region,” which is known in the art to refer to
the region between the translation initiation codon and the translation termination codon, is also

a region which may be targeted effectively. Within the context of the present invention, one
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molecule encoding elF4E and which comprise at least an 8-nucleobase
portion which is complementary (i.e., antisense) to a suitable target
segment. The screening . method comprises the steps of contacting a
suitable target segment of a nucleic acid molecule encoding elF4E with
one or more candidate modulators; 4Ad selecting for one or more
candidate modulators which 25 decrease or increase the expression of a
region i {he & agSHIFTSISON ENSABARGNG EETaoHaboR iiion Aniprmiation codon of the

open redo@lgalR aetiaipr gemrodulators are capable of modulating (e.g. either
decreasing or increasing) the expression of a nucleic acid molecule

drbeniaEeel rastomndnBgE P HaYArER CAa ip by L R rdiRgm in the art to refer

to the phivesligatinensiudiesPitesiunstian ARk B iRk MR RSAFARRA Ao, and thus
diagnostic, or therapeutic agent in accordance with the present invention.

includingayflgiidanbeiwiomy s darnpite shdihe fsesirarrdaitinfieierdenvitpmRNA (or

correspoBMASSiH eRRRdaNh s pae)SHANdRMARHEERSBIE MRAMNEBUANERANRN in the art
the same site. Vickers et al., J. Biol. Chem., 2003, 278, 7108. Thus

to refer igtfgareteriien BR ML lirsedntyire dan Hapskiifdifsmination codon, and
thus incRIMRAHRAD (R HBMNRSE fHedeRRNARM €OMBAHAEThEaR ARI1VSEAdOf an mRNA (or

design double-stranded (e.g. siRNA) antisense compounds and vice |
correspapeiag TSt O afget S8 hent8orthE3redin o0 imehbromRrises an N7-
methylaRANBRIRRLIMAtRNRIE [BRRRCHY the TMBIRMRRIALY 3NHSE RERNAMPOMBUS Wiphosphate
form _stabilized double-stranded (duplexed) compounds. Such double,

linkage. thgrtl SRR TAEIMPY A HBRATES RAPSIBES FPEo AP Hgelf as well
as the fiFAOSIHRIG dtigel KRS IRNIRNEhfegtd ata dransiatienas isvatbasti b

processing via an antisense mechanism. Moreoyer, the double-stranded

rOTBAREISORAS BHCTIgHE PR Bhe ARESPTIRGY S FioRe b franstalsd. Niyyecontain one

or more ¥988n3Hn 3P -BLinkbRMORGRAGE kRN UFEr A98adBip8 béfokinmmensnslated.
et al., Gene, 2001, 263,{31%3- 12; Tabara et al., Science, ;9@%3, 282

The rempanganfy B §PBE AP rsgi NS AmALAOVE A BRI 084 gk spliced together
to form 1D20RHh060Y mRISshkefdinceenesfarg 4P 33e3104;3h8énEhashimctions or

. etal,, Nature, 2001, 41]6, 494-498; Elbashir et al., G_enesg@gv. 001,15, .. .
exon"“ﬁ%-’?@ﬁ‘)‘."?ﬁ)r‘@%nﬂﬁ%, S RATHEHBILY Stshitletd mivafiees Jhs ForBepnt splicing is
implicateauvditedsd)ibit Wirdatgeb vy hadonRsical hyaritiabtiapbiaptisrnrsds implicated in

) strand of the duplex to the target, thereby triggering enzymatic .
discase. U ARSI SPABTEUGER (A A B SR w505 35 gt taret
sites. nBOtARNaseiptbpsedhacdisenshe(psovally vsisglsinglettandst more) mRNAs from
. compounds) and siRNA (usually using doublg-stranded compounds) are
diferen G SO B RERIE SR ook 5 TG FNEA ffcgigns can be
effectivéDptunized siRNAanddridaserpande naeptaliganferiextimpbmpiiads pre-mRNA.

) behave similarly in terms of potency, maximal effects, specificity an .
Single-s AT LR AN BBGTES, AorRNENT RARSe SR e vork via an
RNase Hjenetalpaotivity dfdsiRiRcansttigt preanitidted with the activity of RNase

' -dependent single-stranded antisense ounds targeted, to the,sa
TR RSP oo ol R TR RS 68 i proa38 from the
same geaomporiisvedrbNyendrathe attérastigainshiargyest aite géngpudynkRdiAn as “variants.”
whereas siRNA e not, Vigkers, et al.,.J, 20 Biol. Chem., 203, 278 -
More spiiEEaES S B TR SO S S PSR S M genomic DNA
that diffapplied nlitretaneasiph grodudist dvenythndaargetvatidaliiiA Tihecthesdintir start or
¢ 'Lrtl\(/)en:;[iil Cgo%rgggln%%&@&%s% 8;‘( (t)hec gé)rggn%unds and suitable target
Stop pos’%}égnments \dentined nerein in 1(?irug GIilécov%ry efforts to elucidate
Upkatiorsitips tiatrexistrheteveemeaFdiranc:giciseaspatates pheootyoeingrsplicing,

preumRﬁ%nC\jrletllggritg r]];:rercsﬁuce smaller *mRNA variants.” Consequently, mRNA variants are

'processed pre-mRNA. variants and each unique pre-mRNA variant must always produce a

unique mRNA variant as a result of splicing. These mRNA variants are also known as



10

15

20

25

30

25 methods include detecting or modulating elF4E comprising contacting
a sample, tissue, cell, or organism with one or more antisense
compounds of the present invention, measuring the nucleic acid or
protein level of elF4E and/or a relat%criqphenotypic or chemical endpoint at
some time after treatment, and opfiofally comparing the measured value
{0 a non-treated sample or sampl ated further compound of the

“ltena R SRS HSA B MBI NS0 AT b he Pre-mRNA

variant isadehinadion thétBIN&r exjeriments to determine the function of unknown

nes, for the process of target validation pr to determine the validity of a .
T R e Ao B S T B T B % St
signals tpasticudarstipassscdpriditiand chyhenehRi Ak aKilsnREgeaceh ResgBtmre that one

iagnostics, arad Th eugiré:s -21- The oligameric com softh
tart . E{fg% .2 -
s co p?gsglﬁtglr? efftion can e uti |zEzh o?%%%aﬁgs S tﬁe%%e ; p%ﬁﬁ that use

alternatizedtas reskearchrecagents arithkitm b verm ote; oligd oTefiatCOPPORINGS or mRNA.

which are.able to inhi&it ene expression Witkhelx uisite specificity, are .
Those I ot AN Gk oM iS00 b RNCH &1 B higints” of
that pre-gdtida\ ar tmRISAngOishspetifeety fiendtidttsiali bevaoip vsrinenib grs ‘Gfody A variant” in
. biological pathway. For use in kit d diagnostics,.the compou sofﬁg e
e O e SR STSH S i e B iR 1761 CORHOLHASIBE “PolyA
stop sigthdrapautios, toarsdetisednastooisyin tiffebgntisddindigr teasupipatatiad terminate at

S tqQ,elucidate expressi atterns of rtion ar the entiye . .
i R R A R R R I e herin e
also suitpipheltmigirtgredaimpladexpression patterns within cells or tissues treated
With 9pe ar more compounds are compared to control.cells or.tissues not
treatedc\z}v%n(s:or%poun%l? él{nﬁutfw%lcpgfrgrﬁ% B’?S%oﬁé‘ %?ég%rll%lgﬁzlégt?gpc compounds
hybridizdiffes dticiinfeslels ot(gerd expreSsivtabis thegeperaimicr” eXampiel teerein the term
“suitabl S BEASE AR QGAtION 4 SigNAi h cellular lacalization, expression .
Su_l a ever, si%e;é,ﬁ’structure oirg%nc%?og%? %ﬁ%egelgug%%ﬁ%&o éense aﬁ;ﬁ,‘%& region to
which agaptive pbglonerd emgtimudaetitgetes uhstin wotted detlg Brbkihdhed by theory, it is

presently StV e ﬁ{a?H?%@%%LP&Q%%%[Fgg&e%g@gpéglo%@e% %{fgﬁgnﬁioﬁuciﬁi%h%ﬁd which

patterns. Examples of meth ession ana own'i
are acceggibladivde/Didivalirays or microarrays (Brazma et al., FEBS Lett., 2000,

. . ; E . - seri .
e e e A e SR B gy rein, one
of skill ipdhe1st4pit) rerEmis (hetthiesoreerizimilusttfvatidesofibigestonloDdttz)diments
s . avAY ¢ [n] PR 3- ene, ..
vt o a5 A A ST R S AT O i
by one hgyinmorligayy ﬁ%lbir{fai&ayé apePpratedraidsq CalidableatargeE®Smeft” be identified

by this t&308r AB%dd i JuogRiuie et'%@ﬁ{&ﬁ'ﬁ%ﬂ?if]%%%l 20, 2100-10),

expressed sequence tag (EST) sequencing (Celis ., FEBS Lett.,
Apoeetsgenpents: §-8pssypleelases ind wighe chruirising @, S0t 36 least cight (8)

track ' infjng (SURE) (Fuc 10 o
consecn R G0 I D R IR St st e

considered tprhe syiiaibnipgtadiefiramsav ekbplay (DD) (Jurecic et al., Curr. Opin.
MieiRPIoL xR0, S HRRL TNIRAAINR 0B BHAZ AR e st the 8
etal., J. Cell Biochem. Suppl., 1998, 31, 286-96), FISH (fluorescentin
consecutyye HimerhesgfoRpre dhridués ToBIRg eree. oE the Jlicwitar 160B]esget segments
(the remlﬁgégg&ﬁleobases being a consecutive stretch of the same DNA or RNA beginning
immediately upstream of the 5’-terminus of the target segment and continuing until the DNA or
RNA contains about 8 to about 80 nucleobases). Similarly suitable target segments are
represented by DNA or RNA sequences that comprise at least the 8 consecutive nucleobases

from the 3’-terminus of one of the illustrative suitable target segments (the remaining

nucleobases being a consecutive stretch of the same DNA or RNA beginning immediately
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30 and mass spectrometry methods (To, Comb. Chem. High Throughput
Screen, 2000, 3, 235-41). The specificity and sensitivity of antisense is
also harnessed by those of skill in the art for therapeutic uses. Antisense
compounds have been employed as therapeutic moieties in the treatment
of disease states in animals, including humans. Antisense drugs, including

sownsSEPES SERESTSPIY SR PLeehal SRR L S MTERIE o o

* containsthhbanfsensmaoRipoucidstares)séfuk thiktapediistond dhditiesi titdt caizb@eric target

configured to be useful in.treatm egimes for the treatment of cells )
segmentg g e e b e I P T LSt g ponsecutive
nucleobdtemfoam pariivernabposith tdrtheasiquels;drd udifigydiitivet imifeld targatsegments,
and ma)gg%%hgp glegl ’elh %rr gﬂlcgmés Sﬂ%%etg)ﬂtﬁl%% %ﬂg&%ua(?i}ﬁagsﬁ%%%?n%%agﬁéj 8 about 80
y the present Invention. For therapeutics, arranimal, suchas a human,
nuclechauspeCiad biviayinkil disdasaraineddedthviiehsoinbibe tnegteddpynents illustrated
. modulating the expression of elF4E is treated administeri
herein v bE AR B R R e o S S RSB et segments.
riometinoitin @rembediangelt ripgoimetegdeosnprisethestepeehadmititbtdriot gomeric
1o, the animal in need of treatment, a therapeutically 10 effective amount of , . ..
compou U e ARl B, e YR P voriize
sufficierphe sesit andemtibrdtienthielein Aiditythe gictivibye desxptesiion of a nucleic
id encoding elF4E RNA. Because.reduction.in elF4E RN vels can
T SO e S R A W el W (B B huclcobase
sequenceXpressiorh orsidhvals diwlatsd e Feaspicadbdtvsdnenepnisogdimentsyiees 1-80, 81-
ifpalis, diggnesed far the disease. ok disQrder prior to treatmen > )
160, 168 R S A TAF PAsol 80F-ss0, 581
960, 96 bpriksidd bfl €04 B IARNX Gy I20ed 80 I8 103600y 3¢ lebbt@bbtr 120980, 1521-
é 0 % tleast 0%.. by at least about 40%, by
1600, 16@?@‘?5@ gfﬁﬁ 0, 8%/ g%/qZégﬁ%ﬁ%&%’%@‘gﬁgﬁ&%ﬁgm 70%, by at
least about 75%, by at least about 80%, by at least about 85%, by at least

D. QUL 0%, by @E‘Le%%ﬁ@aq%g&g’/o, by at least about 98%, by at least

about 99%, or by 100%. 20 For example, the reduction of the expression

dﬂe%@hﬁy@éﬂﬁ@é@ﬂltedﬁﬁ §euiﬁ§hlmmpg@em|@1tﬁ?eiudgnmmin may be
employelao_(y f!}ﬂ'gcrgéﬁuﬁ,?ra%@ﬁﬂn% t'&%xﬁ?ﬁﬂﬁﬁﬁﬁ%&?ﬂfﬁﬁﬁ%”ﬂf& e %%Qsﬁ)q{dof elF4E.

fluids, tissues or organs being analyzed can contain a nucleic aci
“ModulsipsiEcee thesedipgrrermdE rateiprenadtoptiiscsruEtheotsindesith Phe nucleic acid
moleculgoéﬂpgﬂ’iﬁgséﬁm? Hﬁ\ﬂe%{ﬂgﬁ%ﬁ%ﬁgg'zﬁdlgﬁﬁhgﬁnﬁﬁﬁﬂf%ﬂaﬁet ggrtion which is

compositions by 25 adding an effective amount of a compoun ’
compleraerabieivhappasostl 4y suBRbi drrgRiaterasele pElits exsipinmethasheomprises

the stepLhEASAEL 3G ALINBIEMPAUISRRCIPS NdSi oL Ug MVEBIRMAYiRISEFAE with
be useful prophylactically. Thus, the present invention encompasses the '

one or m@@md@@mmmgra;ﬂésweﬁ@@ﬁ@sq@mm@éw@a@ag welidgkators which

decreasd € 1H§?e9§‘et|ﬂ?e %5&:?@&'@%%‘2%%8%8%5&@%@&{?&8{& @f?_&'ﬁ.” 0@%%% it is shown

medicaments for the treatment of disorders as disclosed herein. 3

that the gepdptimaxodnirennesepdularertions bl ene expialsios 6f sirifler decreasing or
incr-easir%? Qﬁé’%@{ﬁ%ﬁ)tﬁ@ﬁﬂjﬁﬂagﬁz inbipiL bR &lie sk ﬁlg %E‘@Ey\’ﬁéi%&%ﬁtor may then

compounds are useful in the treatment of disorders related to elF4

be emplayeddasfarhaminyestigatvim souHes of the predion piveltiddh ardor use as a research,
diagnostA)¥reRRGRIRIBABMNS in accordance with the present invention.

In general, activity of dsRNA constructs correlated with the activity of RNase H-

dependent single-stranded antisense compounds targeted to the same site. Vickers et al., J. Biol.
Chem., 2003, 278, 7108. Thus sequences which are active as either single- stranded antisense
compounds (e.g., RNase H-dependent compounds) can be used to design double-stranded (e.g.

siRNA) antisense compounds and vice versa. The suitable target segments of the present
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-23- The present compounds are believed to be useful in treating

carcinomas such as neoplasms of the central nervous system:

glioblastoma multiforme, astrocytoma, oligodendroglial tumors,

ependymal and choroid plexus tumors, pineal tumors, neuronal tumors,

medulloblastoma, schwannoma, méringioma, meningeal sarcoma;

neopla%lﬁ s of the eye; basal 5 cell carcinoma, squamous cell carcinoma,
0

nventiop, QA o FHRBONTY 0L AREB e RS TSBIB I e B P TE % fREpounds to form
stabiliz&hdoesiaaghnads: (aiipitananeopipsimds ns@&laﬁsﬁ'él@fstm&léw@mgomem compounds

the adr nal cortex, ne@r%asms of the neuroendocrine

ms O
mmetw%%[%%geﬁ:@oﬂ]ggﬁérbf ﬁeal‘gé%%‘é‘?ﬂ ARG SRR et ARd Esaitlale translation as
well as TE9plasneaidbe-gonadsiinesrlasnnafithe headand ntrclohwd@ted moieties

neck cancer, oral ca%ég_ Y. pharyn Iaryné} odontogenlc tumors; neoplasms
eift

may be 8?‘?91%0*16’ a, A bRt LaROfidihk, Timmons and

Fire, Ndwore9968| ee&ltmg carﬂmﬁwetmqllqaaa,tzoemmhqmitfwm@m,et al., Science,
ell tumors of the horax; n las of the alimentar cana

1995, 2R N B e m L oRAE, SO o M ghel SFU215507,

Tuschl ﬁneallyerrgmopiasmsggmhmgallm@d@n reppkksma af. thﬁa@mﬁrmn 411, 494-498;

e T U O AL M

been shohenan Lﬂﬁhﬂhﬁdﬂkﬁ&ﬁ‘@m)ﬁhﬁﬁm@w} ﬂ@/fbﬁﬂaﬁtlb@ﬂﬁ &ﬁikeﬁ@é@ﬂ@ﬂiﬁ%f the duplex to

o oSBT PR DB 1t

2002, 2%@4%@3&1@ RNh‘@ ashisiadenplaains (@%ﬁﬂ@fem@%f@@dmm compounds)

ans: n asms e vulv d va |na lasms of the cervix,
and SR oGS LS R SR ek g deigioms. picaly
resulting andossas! ﬁeﬁllm ﬁxhﬂlmﬂ%ﬁﬁﬁteﬂ%&lﬂ%@ﬂﬁ%&@dbp&&l@m bligomeric
comporECIASME: SUMOUS Selcgname, e o e i uraton of

Umor: ralignant melanoma; ned
action, mgt@ﬁemmya]\domawnal i@rsaimeﬁlmmm&mnyt@mal;fmdiqsafmmHA constructs
correlate Wm&l eaggﬁm{’:l tlve roe to %Elr'p lt ﬁl It%sé%r%OC@a ds targeted

HeOP ST he ﬁema?opme SV G plaStc §)Forpmgounas targete

to the smgtezmy@uﬂjﬂwkemaemﬁmnm ﬂmgteRtheLMeammmdtheiﬁﬁshtmbmmnds were
Ieuk mia, HTLV-| a dT cell Ieuke 1&/ mphoma nic
generall g‘rﬁié‘ g%all-rtyt%:r n‘i tl%emlap Ho seaseg %igr% g‘f(l O?%ngers et al, J.
Biol. Cﬁympﬁﬁﬁ;a%nﬂdﬁ&ell leukemia; and neoplasms of children: acute
Iﬁg %?%I t%té% Ieu mlaﬂc%cg%ethe e{aoc "i"nlx%ln ?Orglggq qeuE)OblaSEie[H ah the areas of
bone turhors, r myosarcom ymphomas renal famors. FRUS, in o
drug dlecmb@dflnaadt tﬂﬂgepresédmﬁiWenTbn mvmibszmvmﬁibmd:ﬁmn;nr@m&htrﬂmmt: of the
s Sms complisi a%d%glmsterl atlentl e
mmpou%wésréﬂg an e %cr%fe\llp %n?nof ar? ’[lls}L Ié?}flg e str &‘Hﬁﬁ( &g ou% clucidate
relationgtipth dett RN# diigonecieliitie dirdctediseastFaiie Tltieempm or deRNfon. These
| gt % Odlfled That is the res
memoc{sm%%??t%n%qr%v%ggyor tdﬁ%gs%% gﬁ%of)%)éj cfggbﬁe é rcatllrill&ed ﬁ&ﬁﬁﬂa tissue, cell, or
organism|igdh yele otidectsropiechss m&m&ﬁﬁwmwmmabnbmqoQOng the nucleic
acid or 8@%’1&% 51“2)? gﬁ%@%ﬁ% SaU§g1%P epng qu 20e: hzeﬁ'nllcrz]ilagr? gg{?t at some time
spect, the present invention prow use of a compoun
after tremm@@mmm@emmﬂgmmmmmm maenHacited wfeple or sample
teated MBEEAMA QLINAIATS et i GUREGES T L URHRIRLC SR s piformed in
present invention provides for the use of an
parallel or in combination with other experiments to determine the function of unknown genes

for the process of target validation or to determine the validity of a particular gene product as a

target for treatment or prevention of a particular disease, condition, or phenotype.

E. Kits, Research Reagents, Diagnostics, and Therapeutics
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isolated double stranded RNA oligonucleotide targeted to elF4E in the
manufacture of a 5 medicament for the treatment of susceptible
neoplasms.by means of the method described above. The compounds of
the present invention are useful for the treatment of hyperproliferative
disorders. Specifically, the compouh%l% of the present invention are useful

for the treatment of cancer. The compounds of the present invention are _
pEhficolignGEsHRBP IR S hEnR PSR dPRRINS. THLEetE st Jor fHagnostics,

therape?{ S RISSARLIS YRR R ERRESEIYs usai O HP A iRatm el Bt pounds,

cancer, colon cancer, prostate cancer, lung cancer, liver cancer, bladder

; olon ]
which age able t6JBRLRE SSRCTPERSICLNERY SHIPGHBLIRSHHTLYT At SR ASRY by those of

ordinanCNPY BRQhiberRrageModiyepiioake patticdlarydiaeiblioh B@ween functions of
treatment of solid tumors. F. Modifications 15 As is known in the art, a

various measEidd RBNAESA R§EFEmbination. The base portion of the
nesdersigeisNanmalhsadinter ok dighrsadsomelipessafaraghid@seaher alone or

'jnucleoba?f" or simply a "base”). The two most common classes of such

in combipsErRcY it BASEEORBRIP AL M e GYHRT A fESINERIS e gpgual and/or
combindibleasidesdoal Brhestnelpdesaahpsphateddroweoviadenty difikeddeplement of

the suaar partion of the nucleoside. For those nucleosides that include a

f
genes CYIRESR0 WHBL PSS tHE phosphate group can be linked to either the
2A300¢ RohNdimng maiaplokiirsatgarplictarningialgonus aetidesréird with one
phosphatg groups covalently link adjacent nucleosides tocgne another to

or moreftiRtRie HACH PSOT)FBHE CofrioaRd i tLth T Felpbtiaple b iad sptfRounds and the
patternslipRaludine s L prap dondiitesn dagi funthenjobfegkie foxprasiigularthey pertain, for
compound, however, linear compounds ar nerally,desired. In additign, :
examplig i3St BEHRGUNAY VR IREPALT KO SERALS SST AR CHR A Vel Si7e.
structuréngyfihireiprefftld jreesmnannanas Oheseduedyackilyrobpatifdndoublatimulated or
. strandeq compound. Within oligopucleotides, the phosphate groups.ar .
anstim S G, PSSR G BT R SR RALRb STLSUrthge, expression
patternspligonucleotide. The normal linkage or backbone of RNA and DNA is a 3'

(42 phosphodisterInkage, 30odlied sugar g NEUOEOSEL. b e

meric antiserise compounds use
or micrdhisaivEdiaamine atle FEIRO huttledi0esiGon g Cetiditiesl o REBS Lett., 2000, 480,

on:naturally occurring internucleoside linkages. fined in this
2-16), S P T e T AR o B R e Todey. 2000, 5,
415-425ncREaA v e (nesttoride dinkyage sithpl fietaiora. phatighoeds difidandPrashar et al.,

internucleoside Jinkag d -25- have a phosphorus afom. For t
Methodt KRG R oAt A s RN BRSO (e et
Proc. Natbdified. dligobudedtid280ad T o Hdt8ayepaoptiosphaustatgmotecthais (Celis et al.,

inter oS kbone,can glse be.considered. to ligan I@SJ ides,
DS 1 A o R et A e o ank AL exprossed
sequencin e (ERDpite usiinkg €xli®re phoEpls Usston?éiving $lodified Larsson et al., J.
. inter ogide Jipki is the phospharpthioate internuglegsidedinkage.
Biotech gy R el te R arod e (SRR o1, Anal
Biochernthe260jriz86d 8 1 {68 ekampiest phoSpytorathipa2680cHiral fhaslosotiiactins, cloning,
: hro-iﬁ%i tes..phosphotriestars. amin Iklpt}| hqtrigste -
ditteren A N S L, AREEESAE D008, 3, SID comparetive
genomi&'tgtkyldizetpmogplhontited ald dhiGehBspienatelyppl., 1998, 31, 286-96), FISH
(fluorescent in situ hybridization) techniques (Going et al., Eur. J. Cancer, 1999, 35, 1895-504)
and mass spectrometry methods (To, Comb. Chem. High Throughput Screen, 2000, 3, 235-41).
The specificity and sensitivity of antisense is also harnessed by those of skill in the art
for therapeutic uses. Antisense compounds have been employed as therapeutic moieties in the
treatment of disease states in animals, including humans. Antisense drugs, including ribozymes,

have been safely and effectively administered to humans and numerous clinical trials are
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10 phosphinates, phosphoramidates including 3'-amino phosphoramidate

and aminoalkyl- phosphoramidates, thionophosphoramidates,

thionoalkylphosphonates;, thionoalkyl- phosphotriesters,

phosphonoacetate and thiophosphonoacetate (see Sheehan et al.,

Nucleic Acids Research, 2003, 31(1%1%,'4109-4118 and Dellinger et al., J.

Am. Chem. Soc., 2003, 125, 940- 950), selenophosphates and
present]go];gg

SPk®SphHtds HAAr RBHRRRC dilt ARUERIS o cempokad s Brerkield Grerapeutic
modalitibe$atadieh 1O SR MaMing iy etack SRl WNRIEH RPeEsNTeFhe treatment of cells,
. inhernucl otide lin gﬁs isa3'to3,5tob or2'to?2 Iinka%)e. )
tissues IS o HRRSS RLYiRYAS EEBISH | COHENS S leEir o e mpigge2o0, and
farm an@hiflg SneshRnysidatidedinkags, o sioglainveastess, RuGleosige, pigs, goats,

residu W%Ef}grt ay be abasic (the nucleobase is missing or has a hydroxyl
e

ctc. i Ca%fﬁﬁpl ¢ é?léeS?)‘?t\VéY Ralts, mixed salts and free acid forms are
alsa ihetagestid) M3haphashheramidriesshave-haaT RResd daexbibi disorder
. . both a high affinity towards a complementary RNA strand and nuclease , . .
which (518 A RS GUA5. K CCHBR Bog FOGIE. T Sieis 3y ayiistering
compouds-Pbaqaoedpheraqtickhie srvant dae Gostuainpl v ith SaMmSUEERESRIBivddiment, the
to specifically down.regulate the expression qf the c- ene (Skorski et .
methods podpsisy i sieprof adiinirlgheds e dpingh io Breelig el fherspeutically
effectivBiotrainalf, #08l1gdRe 40 cbi)p3inR ehuehdiitativel kA, aieris Aiaédenounds of the
jon. of the hosphorus- containing linkages incjyde, b

the prepar oV t
present SR TSC) SAbP BRI AR B A 1§ 30T A A A coiing IF4E
RNA. Bedatiédl B6tubt k8818 XTF SE2BNA2RVEIR ¢ap0lkad S vdladidibir 88T ALY protein levels as

321,131; 5,399,676; 5,405,939, 5,453,49Q; 5,455,233; 5,466,677;, ..
wel, g B R SRS B8 i R T B ibodiments, he
animal 555FhgtR8ed, 5@7 186 1diScA94 mO8isbra6h mbdr, TSR E€aBaent 35ofiele2dRidiment, the
. 5,672,697 and 5,625,050, each of which is herein ipc rat
oigom O S S DNlE e R RN D L A gt about

10%, byrdyehsivabone20 mbreatd baos phono PEé4atdaadiershebera®d0vh, by at least about 40%,

oo O O S o5

- least abbeicRBYnd)y «ClH2sOrbNECEHY); O 2t le@itl FbNECHBENGCH IyaStHBoainels %%, by at least

about 93%%&5??&%@%%%%%%Q%$%33% native -26- phosphodiester

internucle age 15 represented as -O-P(=0)(0OH)-O-CH2-). The
Mol ¢ymea e the cledsitieinifadescapeaimolosdoeil 4fie rabp Ve refessneddin serum,
. LS, nt 5,489,677, Amidesin leoside linkages are disclased | .
adlposet%%% g%ilt}%e%e gr%l cé’@ff@‘."%gaetf}e‘ﬁ?s%gfz%o? grrlng 0] |§0arl?lljc %SIOU & cells contained
within saatRuotse sishatsdo niganchadesaptysphomsantrmthersileicaedl Hiolecule encoding
74 r : rt chain alkyl or cycloalkyl

ek pﬁ%ﬁ%@%ﬁ% %ﬁ%%gg%r%ﬁﬁd&l eteroatom and alkyl or cycloalkyl

intbencotepsinddinkbdbesingenie oram dre shbredHairpHstercatbealcaompositions by

. t ic cleaside lj €s. include tho avin . .
adding J GHEYOL (B SRR URNACR, L HRUE PASIISERIAMI O physiotogicall
acceptablgsivogida); dilosahner baidronés sltfideprspifosddamhtheiifdnef the invention may

b nes. ° a iofgr back s; methyvlene 1
Iso b ﬂ%ﬁﬂg 5]8 ét‘fé}{%.”ﬂlﬂ}, BRI OAGKDONGS:
0 eforma_ce ﬂ% ngit%i_o?or acety bac{]b%creles; ri oacelty?l b%c?((&ééeg;g%l%e%euse of the
compousdntdinthesehdiieiness phafanarseibalskbened] methyleneinfinbeapigsently disclosed
t i - Sulf 0 ' , :
ompoufIRIAINE PYAIRERGRAGHRENER SRR B suloNAIIIdR, rein.
© mpcmaml e bac g nes; and ot e}s%?x;\%ng mlxe(?%l, 0,S é{r}%ﬁgH %%%EE%%E%%M herein
phkgs compounds of the present invention inhibit the expression of eIF4E. Because these
compounds inhibit the effects of eIF4E activation, the compounds are useful in the treatment of
disorders related to eIF4E expression. Thus, the compounds of the present invention are

antineoplastic agents.
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Representative U.S. patents that teach the preparation of the above

oligonucleosides 15 include, but are not limited to, U.S.: 5,034,506;

5,166,315; 5,185,444; 5,214,134, 5,216,141; 5,235,033; 5,264,562;

5,264,564; 5,405,938; 5,434,257; 5,466,677; 5,470,967, 5,489,677,

5,541,307; 5,561,225; 5,596,086; 5,802,240; 5,610,289; 5,602,240;

5,608,046; 5,610,289; 5,618,704, 5,623,070; 5,663,312; 5,633,360;

b7 143en6 7@ B08dS, 646, P6Beard 3¢6 b2 4838 fubach wéatihichcisdiesains such as

incorporated by reference. 20 Another group.of pligomeric compounds
neoplas O e O o Mo e o R T R, frgpovioma,
oligodentbrpl i maticrg scipéadpplibshtb diigonliplentisl esusintended tioning)uderonal tumors,
medulloISRRErISFOMBoURde wheren the furanosering.or the iaNose iR and...

€ nternicleot enfﬁikage are re%lacelalv%?ﬁ nove(fgrdups?replf]acement e a

cell caraghomly, thvgfemamos ecelh gdsrcatsoare fenrd drioniva,théh ariam peiag @By gaatinoblastoma;

surregate. The. heterogyclic base moiety or a modified 2 terocyclic
meoptas g R OO IR coptasms of
the admendeicadic, Oneplsimsligometiie caompoundpenmeligemsteteptideapiasatic of the

hat has been shown to have excellent hybridjzation properties, is
gustroenl RS D S o TR N R PR of g e an
neck: he@2b4nd 4@7K1&00cBNAE haviéyiagvongivle, hythynidizadioriqgopetimsoisigicoplasms of the
thorax: 1%1'-0!39%5 IIS;[:iab%EX ancgmares?rll%ﬁtrgesﬁaltﬁ%a”)én%ﬁi[(r)?rll m%gg%ﬁ%l,llne%?un carcinoma,

recent’s ugyg-" coar’npounds Were tised 10 Correct aberranfspllm in
malignarg trensheiinmdusednasel{Bazaniet atll dNabBiateghnol., 2002, 20,

. 1228-1233)..In, PNA ol ' -hackb f
thorax; %%3 %ag' g)f e a’?ir%é%ﬁ%%%%%m a{?rz%%%ggx(’)nrg:&ﬁ i%%gégsc%%%ﬁole{%,eingeo%&sms of the

igonucleotide Is rep It
stomachparigléamanortlinobteylghaipkdrackifo ties Haillviadisnbaseplasmbainthe exocrine

directl indirectly (-G(zQ):GH2- ' t .
pancreas e o b se B et e A A AR o

of the cqlettentd thetumacisahbprspe thio aot Pidanligomefithcappountsindiade renal cell
carcin.ou%%%?%&%gigﬁ&%%% ei\%fé?dqggt‘e?‘; lee(A)’éggrnQBg él'ggigiﬂ?(gg’ r?&ﬁhagins of the

_ whichis herein incorporated by reference. PNA compounds can be
urethra, atspipeuscontheartialiydrosrrlppisd Bibsyseins (PpbemsOiffhemrstissaoplasms of
the femﬁ@@f{&&@cﬁmﬁk?&@n%&% HAYE ﬁ@%ﬁ@&kﬁﬁ‘ga@ﬁ%r}%ﬁ@é&ﬂﬁ%ﬁﬁe cervix,
5 particularly useful are PNA compounds with one or more amino acids '
addenw@'@ﬁ}gg@t@@ ftb@dﬁérbmm@mﬁﬁwm PrEIeRILIIBY el fin sartomginikroplasms of the
breast; rEOHfHare MsefﬂﬁleWhﬁﬁnc.onﬂégﬁte%@l th%s@@ﬁ’x&ﬁ@, P dﬁgtgscwgeli carcinoma,

Another class of oligonucleotide mimetic that has been studied is based

- dermatoi@prgiseding sdhiamaivphbinenh derkiaaom) tvavitentietdrdeybiioe and soft

tissue: ofBSELABGRBHI0 R A0 M HPLAIING R A RAMERLA IR I MRS o°s sarcoma,

have been reported that link the morpholino monomeric units in a

~ primitivensepresiriedstarec EGrOMeLitse oM KRRP BB RV derisidpeietic system:

myelodylPIENE aDRRSIRRIC AligRmericasmPaLRehile Naldanic myel.oid leukemia, acute

mprpholino_—based’ oligomeric’compounds are less likely to have
iymphocmﬂaé@tﬁ@qmm&%wné mﬂwwwsmmmm&rmnﬁb@fa@ém@smﬂ@ukm&
hairy cefOIMRANIS ASIBRR-OME LN GHAlRUERRHE I RHABRIMME N, ALE 1888 TKERmia; and

to form 15 undesired interactions with cellular proteins (Braasch et al., _
nieoplasngioHentibilfrzo0 2mig1 dymBhchlagio). IMkghitinBese dratjoryéidc leakemias,

neuroblaSRARCHASIREDERR AR BRI AR ABIAY RS Bin{GiENESS

volume 30, issue 3, 2001 arid Heasman, J., Dev. Biol., 2002, 243,
Jboyspimprepipkpdiment, the present invention provides a method: for the treatment of

susceptible neoplasms comprising administering to a patient in need thereof an effective amount
of an isolated single stranded RNA or double stranded RNA oligonucleotide directed to elP4E.
The ssRNA or dsRNA oligonucleotide may be modified or unmodified. That is, the present

Jinvention provides for the use of an isolated double stranded RNA oligonucleotide targeted to

~elF4E, or a pharmaceutical composition thereof, for the treatment of susceptible neoplasms.
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studies of morpholino-based oligomeric compounds have also been
reported (see: Nasevicius et al., Nat. Genet., 2000, 26, 216-220; and
Lacerra et al., Proc. Natl. Acad. Sci., 2000, 97, 9591 20 9596).
Morpholino-based oligomeric compo%nds are disclosed in U.S. Patent
5,034,506, issued July 23, 1991. THE morpholino class of oligomeric
ompoynds have been prepared having a variety. of different linkin
Potpeifsii e MErRab LSS, PIRKING ofSlS&cAine! dafidgpound of an
isolated oublehitahtzaR® WAl olinddieiacthi gethtamenifadud S Ratediarhef 3dSinhibiting
[FAE discloses Iinkagies including - -P(=1%)12%\1£CH3)2¥$-O-;US Pate#tS 03t ,506 ¢
elFAE cHRICRSIIL Ao RiVai 8 R oo T REGEE! AR P YN d8ratiy use of an
isolated disclsisestphdsphRiNA coligeiniolretidal tinteredorpheliritilinkages nfaduftieaire of a
medicani LR SRR ORI ST SR Ui DR PR erbd dbove.
nibtecubenisoteplaced wille a peysioheiytaingnCeA DMTuprdiactebe treatment of
sphoramidite mgnomers have been prepared.and 30 used for.
ryperpr A R LS m R UTRG SR A B CE oA g are usefl fo
the treatalamnigtoanbellyl madifige el Afofigopresatcompoioadsrapdrticularly useful for the
ligonucleotides having specific positi modified. with CeNA have .been
wreatmer] e B o R Y R Ve o8 R R3S et o
the treat8E2b-@oR2)stregenerabloa ikwmyo mtistatof@edds nopamerns,ntoca Ehder, bladder
cancer C@a%gninc%%ec%e?egasd SLability Oc{ aRﬁlE)@/%NA Wéid' t?s%%% ggﬂhop%%%ﬁglgp tﬁe resent
* formed complexes with RNA ifd DA 258- comf)il%mensts with similar P
inventiostaleility tiothel patvi cimtiexestibet stiichidftimoorporating CeNA
structures into natural nucleic acid structures was shown by NMR and
circular dichroism to proceed with easy conformational adaptation.
F. Rdoidioatiomshe incorporation of CeNA into a sequence targeting RNA
as.stable to. seyum and able to. activate E. coli RNase.resulting,4n .
B DN T e SRR IR, Basgporion of
the nuclsogide momtiwsych hstirockdd: Nusteicooidstictl NAg)dd Whigh thénucleobase” or

: 2:ahydroxyl.or f the ri sygar ring is i o.the 4, carbon atom .
sy Aoy T3 U B SRR M dhies o
the pyrinhdibisychtgiegtidemaietyebvisvdesdtiniHiayhei atcdidCaph®pinisrghvensvalently

. , 3 61, h .Bial ) -1,
ko P LR 1/ RS9 BB
sugar, thRaterreh®26@uS0cankedieelse1itirahimRage card bbydioeyhyeiay of the sugar.

I oA LS A L B o T R Y s 10 one
another éehjdene yrvogrinppispediicambheuedm ENATM ideosesn&ingh eatalgf this linear

polymerghg%ﬁgﬁmm% ' t}@%rtﬁer"' 3&1’&&? & NEHM> M%@@a?t @&mﬁ&?ﬁﬂ aﬂ'_%vever, linear
Medicihal 15 Chemistry, 2003, 11, 2211-2226). LNA and other bicyclic

compougiyaicagraegh vidptugd e in bidfHitigoplmean sanaiostads imes Wtre internal nucleobase
mmpie@&%%ﬁtﬂXM@fﬁﬂg Ff{')\f@ ol @rﬁaﬁﬁe&? ag th 890(%@9 igtélﬁ&‘%rg%iaﬂy double-

‘-exonucleolytic degradation and good solubility properties. LNAs are

strandedcesimprradal Y dlvisi abiomeheetidesgb¢ PhrispiRigrzeumdBowaesodpreferred to as
forming %&éﬁd@@%@&@gﬁ&ﬁ‘o@é‘%? %e%?%&ﬁﬂfeﬁﬁmedﬂﬁevﬁbfﬁlﬁlﬁimgg Bfaﬁackbone

been shown to 20 have superior stablility against a 3'-exonuclease
of RNA gnddadirhés a3’ ruéiabospiensiiveiss dikeer003, 21, 6365-6372). The

V-L-LNAs were incorporated into antisense gapmers and chimeras that

Modified sugar and internucleoside linkages

Specific examples of oligomeric antisense compounds useful in this invention include
oligonucleotides containing modified e.g. non-naturally occurring internucleoside linkages. As
defined in this specification, oligonucleotides having modified internucleoside linkages include

internucleoside linkages that retain a phosphorus atom and internucleoside linkages that do not
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showed potent antisense activity. Another similar bicyclic sugar moiety
that has been prepared and studied has the bridge going from the
3'-hydroxykgroup via a single methylene group to the 4' carbon atom of
the sugar 25 ring thereby forming a 3'-C,4'-C-oxymethylene linkage (see
U.S. Patent 6,043,060). The conformdétions of LNAs determined by 2D
NMR spectroscopy have shown that the locked orientation of the LNA
have a phpsifstige stysthlinrdipg RuStessw ef thisAnstiiertioplerdsis conwanes therenced in
the art, RARBREAEIRARKERARIRSHER ovak 3370 INpRUAR AT RORUAIRR ucleoside
the N- type conformation (Petersen et al., J. Mol. Recognit., 2000, 13,
backbong/carmylsprissernsidrsash 2106 9 heenrlgesdeated with improved stacking of
t@ig%&@@@@%éﬂ%@%@tﬁé ahvdiveleesitrs NUnieoldase AR internucteoside
) 1365-1370). LNA has been shown to form exceedingly stable LNA:LNA
linkagegy, agebqRbsrrincantining madifisd intggacleonde brkage 59 thg phgyphorothioate

internuck&¥AidNAnRYBEIdBARR NNRBRICWiJohbe1 db8 dB st ke Hua by StailS S UC B sphorus
acid type duplex system, and the RNA-mimicking character of LNA -29-

atom thepeine i Rish JTa B PR RSB TRIOatsSThsRL PhesphRsABHastssTRbosphoro-
dithioatéy) PEEUHRERTRANCTERSRCLIRGIHRGPRMRAEM, iRt LhitRWREABNA phosphonates

complements. The universality of LNA- mediated hybridization has been

including % sainA g e HPRRIABALET excabibitily seherphauaten pndusbitel, phresphonates,
phosphiA; MiRicking Lhichbswasdietiasgieswith regarghia the Mi¥R® and  aminoalkyl-

conformational 5 restriction of the monomers and to the secondary

phosphasgifatesof thehirpRRRRIPRRIBRICAINAS aldbonnliphomwbomes,  thionoalkyl-

phosphHRRIAMEHAINANA R Arr %Mﬁ%&%ﬁhﬁ%@@ﬁf@@%@ﬁﬁ@&% GirgUlticleic Acids
ichroism (CD) spectra show that duplexes invalving ful%:)r;]odiﬁed LNA

dich
Researcp2000n AL A LA 1T SRRHERES: P orrh P RRERIASBRox 2003, 125, 940-
950), DHIGISBREBAHIE! Gri® UBNREEHN MR- XRDIRAtIE TR BENA RINALYUPEXS’ tinked

firmed the 3'-endg conformation of 10 an LNA monomer. Recognition

co nior} .
analogs (ol e S-S DN B EISOBb P Mo ALHELEER SSRGS Bisucleotide
linkaged¥asianthy3, VA 1Stsidigsoofinizmatieled seiueneersiawy halihNAS 0R&Y polarity
. the Watson- Crick base pairing rules with generally improved selectivity =
comprisg fhiiiags to'the cBffégsoridiiy LimAstifbaerelide Lkertsionsiagle inverted
nucleosideileeli@schalveibaely showwadie efficipntl¢dbhibil URRGIRXPERSION NSk vl group in
targeted tq a variety of regions (5'-untranslated region, region of the start
place gl HSRARHT PR FURAR e AR B T e AR ot ol
NNgeleis-pridpiRennainis 2002 b3tn Rhoo&le/ xRbietoand ROM ity towards a
antisense oligonucleotides, containjng LNAs have been described
compleryFiu R SFARY ARG AL € (PR kO3 Bl o7, AFaLhERs Foo. 1994,
116, 31406 adthois s piespaosiraieddhaul-NBseaosnirriabveinal saesiaticeess in vivo to

i R TS YR RS SRR . v

Sci., 198k Mbjrebpaent anidsEaise aciiyilyan BRsayhaysicr06 139 disjtadale as
-protein-coupled, receptor signaling.in living rat brain and detection of
EBREPUBIA H LR I TR SERAEY Bl e HENSeR gpphorus-

- containib At diving lude) aubresshoanipaitee|ohas. 8lss lsgesosscopplisbed 4,476,301

30

s e SR NI v

5,399,6'8#t; abs, 483 Natl, 486ath6S et BB 7 5,466,677, 5,476,925; 5,519,126; 5,536,821;
5,541,306; 5,550,111; 5,563,253; 5,571,799; 5,587,361; 5,194,599; 5,565,555; 5,527,899;
5,721,218; 5,672,697 and 5,625,050, each of which is herein incorporated by reference.

In some embodiments of the invention, oligomeric compounds may have one or more
phosphorothioate and/or heteroatom internucleoside linkages, in particular -CH,-NH-O-CH»-, -
CH>-N(CH3)-O-CHz- (known as a methylene (methylimino) or MMI backbone), -CH,-O-
N(CH3}-CH;-, -CH;-N(CH3)-N(CH3)-CH,- and -O-N(CH;3)-CH,-CH,- (wherein the native
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5633-5638) and in another study showed a blockage of the translation of

the large subunit of RNA polymerase Il (Fluiter et al., Nucleic Acids Res.,

2003, 31, 953-962). The synthesis and preparation of the LNA monomers

adenine, cytosine, guanine, 5- methyl-cytosine, thymine and uracil, along

with their oligomerization, and nucléit®cid 30 recognition properties have

been described (Koshkin et al., Tetrahedron, 1998, 54, 3607_363&@ LNAs
phosphogEvie BUFERAI IRTBLfesE 5 HRECEHBEE VS SHANOI I by The MMT

type in@9AL4RAGIIENEiEGieanaleasi @ ddNd, iRhaRPRBERINIGH@ A AD& . patent 5,489,677.
2'-thio-1 NAS, qa¥e also been prepared (Kumar et al., Bioorg. Med. Ch

. As em.
Amide yrieiegasice BG5S IBHSETHINGIBERSBIHRRIER R BAGRIgE002.240.
costainigeliggcaiiy hackbiestite dalexesds& BSHIGHIRGNUESiCtherein have

o SR MTEEAES 05 A b SRR I L MO, i

heteroaﬂémm f@ﬁbfm adlﬁmirl: byt reyﬂli@iﬂﬁ/higflt@fﬁﬂjl%@iiﬂh) Magdeetideranaied drambes rk,‘;lort chain
escribed in the art (Sin tal., J. Org. Chem., 1998, 63, 10035-10039). .

heterou i QS o LSBT A OB B e prphoing

linkagesh@oimestnal ptabifiynofibieeingupiexeasih HaarplatgnidosR¥Aakbones; sulfide,
. DNA strands hag been previqusly reported, Another oligonucleotide

sultoniq 8 SR R bre LU Ak RABRERYbr SR s metiylene

formacestidind ikitdioemaeanylCiaickboitksT hibcakgonucieiasisieaismatit: isdmsach@ackbones;

hreose, nucleosides.instead of ribpse nucleosides. Initial interest in
sutamal . D R ABI (A Rl Ot P HURSESR ol onate and
sulfonamvidetharihdabbA pnijeierddeexisted habwou0opiibe MOG, ¢ wmld WHS component
found that certain DNA polymerases are able to copy limited stretches of a
TNA template (reported in C&EN/January 13, 2003). In another study it
Wxpristeitmine d tlatphidAtisticapabit ahanippialtedi\eitsha-ghick bigonucleosides

e BT RRETENE0 Y0 N SIS SIRURENES o 10

5,235,013;,25264, 36 e oS @G Bidic iR prépied emd Saatpeled HQaneIsAang,489,677;

.. 15 amidate W l, Qrgani IS 4A(8 : .
553 e eI Mo CLH o 4 O 55 610.285;
5,618, 7Withb g hya fabieh 8,8 3thStO IRA60f RNATDRINA. FIARSO8lidgomeRstidad 5,677,439,

imeti ave-been pr ed to include bicyclic and tricyclic nucleoside
cach Ofgg‘ggégﬁzgﬁé“é?gﬁ?ngg%?‘g.?’ﬁ"‘eﬁ‘?ﬁeﬁ?ﬁm. Acta, 1997, 80, 2426-2439:
Shafiting eralp 9f pAhgoGisem cSopoleBoarh2iaig240- 3RS hrdReninmventia@t includes

. I m m.-S0c,, 2002, 124, 5993.20 6002, and,Renneberg et al.,
otigona 0 RS 03" i 57005 LA RSNSOI e endet o
include aplagogstiayeobgenadiyonlerged tsinftheoshospaommibiitefapprsackiagdand the
int EQS e ing_oligo i Wpounds containing,tricyclic, nucleoside ..
e e a8 e i i
also refegraNAIrRIDags bssiz Oligen evicagnepdbedstoosiaihinpbioyclicty or a modified

leosl I e bilities approaching thatof , . .
heteroc B S I B By woa
d8shesphohgenenoe stenpritidicamcitigahidboido npanaticatpiiobphbres shown to
) > IS. Gl [ leotide, mimetic is.repauted tQ..
have e e L A BT icsen o
al, 301'@}@83 S9hhibitngl487d 20resBdA Y dmiseriseciiisnhsfeididetion properties, high
biologicgp%%nﬁ? 208 Shre electrostatically neutral molecules. In one recent study PNA

parts.

compounds were used to correct aberrant splicing in a transgenic mouse model (Sazani et al.,
Nat. Biotechnol., 2002, 20, 1228-1233). In PNA oligomeric compounds, the sugar-backbone of
an oligonucleotide is replaced with an amide containing backbone, in particular an
aminoethylglycine backbone. The nucleobases are bound directly or indirectly (-C(=0)-CH,- as

shown below) to aza nitrogen atoms of the amide portion of the backbone. Representative
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30 oligonucleotides and triplex-forming oligonucleotides), as probes for
the detection of nucleic acids and as auxiliaries for use in molecular
biology. Further oligonucleotide mimetics amenable to the present
invention have been prepared wherein a cyclobutyl ring replaces the
naturally occurring furanosyl ring. 327 Oligomeric compounds may also
contain one or, more substituted sugar moieties. Suitable compounds can

United SApSHREGH B R TBIIOR RERATBHE 2 8 N0 P teRm rip compejngs dejide, but are

not limfledSo, 7. N-adkeynyiisd;, 557 o1, A-aligways, prreddacralkykhehekenii8 incorporated
alkyl, alkenyl and alkynyl ay be_substituted or ynsubstituted Ci to C10
by refeighi oPEﬁ‘t%O@i?@"’é‘fE% Rrir et csparsEil e ARBlSE Biosystems (Foster

City, CA((CHBR). ON%&O@:(%)’&@%& O (G BhsNHIN RO (ClDB8HEe known in the art;
| iCHZ nd O(CH ((CH2)"CH3)2, where n and in are from
particulgrly 4 %ﬁe?oa?@e}ﬁ EIEUHRRE BMSHIRO Srie F8BRiG HictRae o both

termini 2lppaitionlac | 1B Gathlovesraliite seladtitytad lowar aligs allkgnyhtaddiille end of a
PNA %\kar [, aralkyl, O-alkaryl or O-aralkyl, SH, SCH3, OCN, ClI, Br, CN, CF3,
5 ;"SOCH3, SO2CH3, ON02, NO2, N3, NH2, heterocycloalkyl, 10
hatesaayclaakasy| o ptinaeboddmnimimpalty allar amineesy BRIRIHEd SiBds@ on  linked
NA cleavi a re rter roup,.an inter alator roup for
morphoind, Ui tR&Sﬁ%ﬁ‘%g ﬁkc p?’(?b%ptlggv&?%n BiGoR %Oﬁa%esoragached to the
morphogiiepifQy impionihe the libkinpagaiynahaicepbepe tigatanhat link the morpholino
0|L onucleotide, and.other substituents havyi m|I erties. One
monom GRS R T FTEL 2 A AT OB %S QD EHB SERE DAL Roatected o
give a medofle 3Hpathoiyathipond’ m@@dmﬁ&ﬁ%ﬁﬂﬁm%%migbrﬁéﬁa,mmpounds
1995, 78, 486-504) i alko lkoxy rther mOdIfIC ti
are less lgl%lgs ﬁlﬁ%’gth‘&?geﬁ?}ﬁ% gpn[s ‘%ﬁb (@ﬁ‘i%O%ﬂ%ﬁZ g ﬂ)hohno -based

oligomeﬁ[sx)cbnqwnrﬂs are DIVAHC amdﬁscrmlﬁeﬂlgmmxaami&es hetgthhalowesamittely to form

2'-dimethyl thoxy (al
andesie T S P TP SRty R Smistes 0 414, 4503-

4510). M@]@)&mlmsadbshgbmdmn emmiaﬂdwhaembe&nvmn&ﬁe@thezﬁfbtﬂiﬁbaﬂﬁb@os (see:

e I B A U BT R GO AR rr
studies (ﬁ‘iﬁé}fﬂfﬁélﬁ@fb&ﬂédlodtlgommmycbmpbﬂndaa}mbmd{uﬂ»)emsﬁjmmai (Hee: Nasevicius et
al. Nat(‘i?enef POSHI608 ngztﬁﬁrab' mOd'f'Cft'?“P & '1:\1 t&é’“dmgd'f'%aotb‘@;%, 9591-

may alSo be made &r positions on the” ollgonu e parﬁéu

9596). M@mmm ﬂi@w@acmﬂnm@ubrmmdisnhmle:bﬁdélcﬁ iBd2ed 29534,506, issued
li o} esa dth osmon of 5' terminal nucleotid
sy 23 I A0 MR o A S R S g havin o

variety mbiditisgdnt ;iiakalgfgkwpeo@mﬁmgrﬂbsytmugmﬂ%embs@ﬂaﬂ&eﬂkm@groups can be

e ts t at the atl of sSu
varied iér%gct%}}%%ﬁelpnclu af e?%e%no %%S%dg;}gag qué ’§88 315 discloses
linkages,mgzl@@mg,aa%@@Hm&Bm 05 44U337P5tetﬁ6 786346304, 786¢loses  achiral

w382 50 S8 BEIBARL ST IEE BB i i

intennoaahobg@azl@)k@mm of which is herein incorporated by reference in |ts
eﬂt' ci% Br%éﬁ%t% i énve t'r% e%e%otm % 39 e?(lézqdlsnuclelc acids

inclu nuc GOS es ynt etlca Yy MO to Induce a
(CeNA)coHﬁmrﬁaﬂoﬂsmmﬁmdéycammobnpoaa&ﬁ\féymﬁélib\nmdmduaasraaﬂﬂt;ed with a
cycloheﬁ?lteﬁ%%y%&@ﬁsﬁl\ﬁe ﬁ%@@c"té@ oﬁ%%’sﬁﬂ(ggﬁ%&%éngl%%%r%fgg %r V% %een prepared and
used for oligomeric compound synthesis following classical phosphoramidite chemistry. Fully
modified CeNA oligomeric compounds and oligonucleotides having specific positions modified
with CeNA have been prepared and studied (see Wang et al., J. Am. Chem. Soc., 2000, 122,
8595-8602). In general the incorporation of CeNA monomers into a DNA chain increases its

stability of a DNA/RNA hybrid. CeNA oligoadenylates formed complexes with RNA and DNA
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-32- endo sugar conformation. These modified nucleosides are used to
mimic RNA like nucleosides so that particular properties of an oligomeric
compound can be enhanced while maintaining the desirable 3'-endo
conformational geometry. There is agﬁpparent preference for an RNA
type duplex (A form helix, predominafitly 3'-endo) as a requirement (e.g.

trr er) of RNA.interference 5 which is suppegrted in_part b fact that
comp SRS 4o.05 5 CIBRIRRER cumheAbBipmoraios e
structuteiggeringrRMNADEsponzdd mﬂ‘iﬁt@zeelemnﬂlsyﬁiem Riapeigs dhadlaredichroism to
nced ore, st en cIeosrd include but are o
proceed R SH vt S50 G TG e A ino
sequengf [&rngeiumg)lﬁdﬁﬂgmﬁombleﬁﬁraﬁuabaﬂdmbm anddiearanitei o @NakoRsulting in

lease t (as ell as chemical stability; modulation of the 10
Cleavagg r?%trirﬁg laaig#nrf?;i/%gllr%icl}éspeé\rlfrcrty of the oligomer (affinity and specificity for

edz ymidsraswigflcas ofomchnig dnegnbaryugpouericaea) sackl dn¢ilaadiad Nucleic Acids”
ffi cl avage. The gsen inv ntron rovrd soI rc,,
(LNAs mc@ﬁ%ﬁ EBM hIXa gi’ fiectl 0 g o%l}‘rse erggg%g 4 carbon atom

gers of vin r more nu
of the agauoxfagdlha’éb?' ﬁrﬂm@p&é@ﬂb(ﬁa@ﬂmemytd&eﬁdwmlﬁomtlmneﬁncychc: sugar

moiety Fé%e%gdjig Setfaa © umc{# bSt'tu“Bn & t%@%Sg 5%8 #61 Braasch et

osrtrons e pento ljranosy ugar Ie&roneg%?ive substittien
al. ChegenBrallyitﬁ@feB h&; axidi(positiend, White. piitatyMem@hein@001, 3, 239-243; see

also UREHENT SRRaGIN Rt e g M ARSI PUSRIERS (cr) gouw

ucieic Acid’Structure anger
bridginjytdifit atikyzof ke’ pusttiortteddwar M-ﬁﬂd@iﬂ@hfﬁmmnmﬂh lie used for the

achre ed. w. Ie maintaini he 2'-OH as reco nition elem llo
Byl e B A AR P g oo (Singh
et al.,, Chem., C98ifnG2(6) 998541 459-4Hdcl mngTet aMatitoret @heer&&,&auﬁMedwmal

47- )Ate en 0 conformatjon can .

Chemis achi gé’g(gj " by tle |or$%r6 g %(ﬁgl—afnas exempllcﬁl dcb jusar analogs 1Spl?ay very high

duplex Zimyaﬁ%ihucteustﬂe&(}@emakneﬁﬁﬂN aﬁﬂbﬂb@hémn, $908,t36:10 ), stability
1-841 t the _doc nfor |on onin

o R e AR DR bespmerciay

availabbfﬁrmmegm@m Emmdméﬁmﬁdmo@(atmé} position to give 4'-F

m drfred nucl iller Bioar drc istry
e e e A e I B LMy B Shoven 10
have supo{ior30dH)jterdgninekanpl onadideati(rital yield metlvraamanbalds Research 2003,
u ide.an cobson.et al., J. Med. Chem. Lett., 2000, 43
21, 6303 e ELNAS o TS WIORTEER SPGB imeras that
showed&ﬁ@ént%ﬂslmiaa&iz@?) also induce preference for the 3'-endo

c nfo matlon Along similar lines, oligo triggers of RNAI response
ST 000 SR HF 08 BES RS R CTRR By the bridge
going ﬁfdimtthemf'cﬂimﬁﬁﬂ rgrdﬁ@kad N al & ctiydenty R EH NP ASRbLLE. 08K he sugar

s e SERARE LN gLl e Compen 1000 & S0
Cﬂeﬂvﬁﬂﬁbhﬂﬁﬁfﬁs BﬂQNﬁs?déiarﬂﬁn)eﬁ% OneVsoRigsERadecopl MOdligdwn that the
R T T S O G -
constral&ﬁ&hﬁ’@mplya&ﬂ e ds el anisHaneeinnediteatiBihar odisieditd of the N-
type con gm(l:gtllc:\;N%’eérsen et al., J. Mol. Recognit., 2000, 13, 44-53). These conformations are
associated with improved stacking of the nucleobases (Wengel et al., Nucleosides Nucleotides,
1999, 18, 1365-1370). '
LNA has been shown to form exceedingly stable LNA:LNA duplexes (Koshkin et al., J.
Am. Chem. Soc., 1998, 120, 13252-13253). LNA:LNA hybridization was shown to be the most

thermally stable nucleic acid type duplex system, and the RNA-mimicking character of LNA
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conformations, A-form duplex geometry in an oligomeric context, are
selected for use in the 5 modified oligonucleotides of the present
invention. The synthesis of numerous of the modified nucleosides
amenable to the present invention arg known in the art (see for example,
Chemistry of Nucleosides and Nucléttides Vol 1-3, ed. Leroy B.

Tqwnpsend, 1988, Plenum press.,.and the les section below.) The .
was eI RSTR S SRR IR CERRAIBAl Gobey BB Sinifcantly
increaseiuolelidngopoénts @ Bre= A el farvINADINY Brbplenicios. DNA. obieersality of LNA-
T ctive conformational geometry for RNA and DNA duplexes w i
e A A Setn S P ARl TR AR LNALNA
duplexeand HuRINg,-Bioclvking BiOpNys vRe scflatethwilld réy4d td B0 N-ygecaiflrmational
. -RNA:RNA duplexes are more stable and have high Jii]
restet RIS NGRS T R s o
NuIEksscatsol doBtnubiptex k981 SpripdemdiealagDNeW MO ol YN ASatigshikh thermal

" Biochemistry, 1 34, 10807-10815; te et al.,,Nucleic,Acids,.
i 2 BRSPS G 1 A S

(esp. LaifxiBiNéd tetsevardl strasturbldfeaturepmoBMmatBbiv thinpliprovethtiase magnetic

ing{int tions that f A- le et al .
R VIR AT R eSS SERI5  fpion o

an LNAimdRivAdriaBesogrtbuyaf dovldestr@@ed ol plokerss dealsibdesignatdduggesting
-as. Norther ck hich-20.causes the duplex to favar the Azfor
srand R B LR R SR g Watson-
Crick befevpasingenitedviihidgeyen!bomptbatd ehjcstabiliz etmpRedAtauptexorresponding
unmodigégli'&tergll)‘]cg é&%ﬁg@'%&&%ﬂ% ghsI 86%%89 118&‘\]}%@6 Cg%ﬁfg%ﬁ) %eéf:\(@l%ﬂ:%ﬂy inhibit gene
eoxy nucleic acids prefer a endo sugar pucker, 1.e., also kKnown-as
expressi@nthenriggekdriovhichititiduetivto FpartrandstdiagionBrégion of the start codon
JirSRMEINY (SRARAEL WY 4 Wi fNuclei id. Structur,
or cod pri%}ge?-lvgﬁiag, 25%%%2\?%&, .@?ﬁ%ﬁﬁtéﬁéﬁ@%ﬁe gréw%bégo%g?gﬁlsl’ 2002, 30,
5160-5Tifelusive of both C2'-endo pucker and 04'-endo pucker. This is consistent

VIR B IRN Gk NRIEAG %ﬁ?ﬁ%ﬁﬂ?@eslg@%%i%?n%ﬁ@.&é(@g@e WOQ described

- pointed out that in considering the furanose conformatfons w give rise
(Wahlesigds-ebrah, duptetielcaheide fiot/siouid, A86h S GivEr fo @) efilo authors have

demons&gféﬁe ik nﬂl@ﬂy Oyl AR A %%t}%((g ?9%%%% Cg?]/ ?&%{Se%%h%%%ﬂly leﬁf\lA/DNA

stable than pure RNA:RNA 30 Ing on the
copolynuay ereavh dygsadsiitenrdiisria dloedsseramiant s Do DN A LHBRES. copolymers

exhibitegsﬁtjlt?ﬁt el @k NUGIEIR AGIHS ﬁia%’es%\%gez%gés égﬁ%%%??éé% ?o%ﬂf-%%\’}gﬁlgﬁ receptor

rid duplex is intermediat etries, whi

signalingh iy hydng atpbrsrsekidgenitenaefisrrotensgcaeslin Hischgridaresi., Lipofectin-
mediated Ik, 4ATwAR0 JF SRRt A vln M AR 1 AR93 233:r 0019 25 lso been

Gonzalez et al., Biochemistry, 1995, 34, 4969-4982; Horton et al., J. Mo
accomplishedsdiuriipgeuseessBE ¥583Y THEistatsile) oregneNbisI drvorhewbknoekdown of

the rat d%l@&%%ﬁ'ﬁ‘@céﬁgr%ﬁ}{m%%ﬁiﬂWek%&ﬁ%rt@i.t@m@fﬂ%i&?ﬁé’ﬁ? 885 PYboo, 97,

not limited to antisense and interference as these mechanisms

5633-5638g Land the ipidipTgsBIdy Sntiedia dgsheee sfdhe teravlatinmofatiyelerge subunit of

RNA po%ﬁﬂ@ﬁsﬁﬂ?lﬁﬁéﬁe?ﬁﬁﬁﬁ%@@A@%ﬁ‘é@.j%@ﬂi@@ Yo mRNA requires
that the 5 antisense DNA have a very high binding affinity with the mRNA.

Giterisbanie trbirseparbracabitiseldbermpeosyenn ederdiigorrérsitrargpanine, 5-
methylncgﬁ%;%@ge&x@%“@ sHaNgNdH, OGR o INFFRAUAREY . SRSHIRENPRC8RF Hucleic acid
recognition properties have been described (Koshkin et al., Tetrahedron, 1998, 54, 3607-3630).
LNAs and preparation thereof are also described in WO 98/39352 and WO 99/14226.

The first analogs of LNA, phosphorothioate-LNA and 2'-thio-LNAs, have also been
prepared (Kumar et al., Bioorg. Med. Chem. Lett., 1998, 8, 2219-2222). Preparation of locked

nucleoside analogs containing oligodeoxyribonucleotide duplexes as substrates for nucleic acid
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One routinely used method of modifying the sugar puckering is the
substitution of the sugar at the 2'-position with a substituent group that
influences the sugar geometry. The 10 influence on ring conformation is
dependant on the nature of the substituent at the 2'-position. A number of
different substituents have been stad®d to determine their sugar
puckeringleffect. For example, 2'-halogens have been studied showing

polymeipacs s SULBrETGERGE X fidlarhdtBddartion (Bsdsrcisesynthesis of
2"-amin&BreNdodevan canthihaniale xkikicithalrwest Ranuationésfak &lfog has been

._populations of adenosine (2'-OH) versus deoxyadenosine (2'-H) are 36% ]
describet i oAt EIPELIRIAY: e e (A rore Hhedd bttt Y2 Zh B G ddiap-of -Amino-

and 2'-rAEBNRSICAIINS (Avdaeyr privaedadenafnBermal stability of their duplexes with
2'-deoxy-2'-fluorg-adenosing) is f%t?her correlated to the stabilization of the

complengepipryiR Nk AR B St ds Bt RegnRks YOV RIS stability can be
enhatiee bliydepaasine thihatO binghauRs Witthe -fres@uPmiRAIRAY that has been

increasing the C3'-endo populatian. It is assumed that the. 20 highly polar
preparod G118 61 e 3 BT AR e s i Bﬁ@@?&ﬁ%@?ﬁfﬁ EWgHggs based on threose
nucleosileSKREAGIMSY StRBEzeIe-staskethRANToRRALIP TN @MA-fMEHRIEX nucleic acid
Data from UV hypochromicity, circular dichroism, and 1H NMR also

(TNA) yranditectrd denthc gyrations L adstlrtiadPbidqobapmse gerisAdgativgrist copy the

TNA. hefateusdbstitueniceOrases FHERsEMaEasieis &k atthearasiianr a TNA
of the sugar moie%is better accommodated in an A-form duplex than a

templatg(repatterd sk apuosy 235 Al et BRPthEr SRS getprmined that TNA s
capable AP UGIERRKIRIMERERROSARIBAS thal e (PieXesdhiseRRiyODRfeCIRION and TNA

conformation: steric repulsion, furanose puckering

) the stacki
oligomucleofiaen aBN 4 Al ARG S5 AMRb 2 B8R and hydrogen
bf?ﬂﬂi@Q&?Q@L@@&-Iﬂﬁ%s@%@i@ﬁiﬁm%ﬁﬁi@ﬁg@h%ﬁ%red to the 2' and 3

determined by the molecular size, electronegativity, and hydrophobicity of

amidatefpalogs<Wib At aMdRTsgiEThEEratUPES I UMD RIAHAER) strhmagidairsenalygs were

shown tHErEARS A NANRSae A AURlttathadenosing diphoghateenihip ROl clear
whether the 3'-endo greference of the conformation or the presence of

thershassotigenped FeiBRifSr hmeeiRerSaREPEIA d R HislgeRicy e ang tricyclic

nucleosiiéaiiaRgf adiasesrriasealstackinghaan e aqueyeghwidp 843 e R fens et al., J.
conformation, -35- Increasing_the percentage of C3'-endo su%ars in

Am. Chamdica biigonltledidd tadptBetBchr R aryddBrahaehonte 2002, 124, 5993-

6002; aREREABE i sitansiiercRindisa{oRNA2QIIhe 5everl-sy8®.  These modified
modifications that have been reported and studied in the literature, the

nucleosigle. FpdpgioABIe ShseloRbgmTESTh ettt s U b Iico PRRAIREKyand  the
resultinSlofidh1B31i086 BQBIRIIB AR IANArBEDIRe R1EBERINAHNBER) IRHEKliown increased

conformation. This preorganjzes an oligonucleotide that_ incorporates

thermal SR HERT NS X AL bt Ehrdttaudnth et daeampgic compounds

containifefBIEY RO MR 189S IMRWRASAAHIRANGrabiRilYAfi®aching that of DNA
I oligonucleotide to a target RNA strand. Representative 2'-substituent
duplexeg o ns amenable to the present invention that give A-form conformational

PAGREHHES] 43 MdMothilRe-tRRId iANh S IR xRS dead thedkibnomonoester nucleic
-O-substituted 10 alkyl and 2'-fluorg substituent groups, Suitable for the

acids WLIARTEFR YA ds BREVRABHS SIRYP d By PO End ifogiisgf olignucteotide

mimeticAgiepsrRaddnRRealkyfdpd whiziydsUbRIB R | amdngsarthis S EISA] properties in the
[ ten%?ég,that multiple modifications can be made to one qr. more of the

areas igd }Q%mg‘a%dsewressmn (antisense  oligonucleotides, ribozymes, sense

oligonucleotides and triplex-forming oligonucleotides), as probes for the detection of nucleic

acids and as auxiliaries for use in molecular biology. Further oligonucleotide mimetics

amenable to the present invention have been prepared wherein a cyclobutyl ring replaces the

naturally occurring furanosyl ring.
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the invention at multiple sites of one or more monomeric subunits
(nucleosides are suitable) and or internucleoside linkages to enhance
properties such as but not limited to activity in a selected 15 application.
Natural and Modified Nucleobases Qligomeric compounds may also
include nucleobase (often referred el the art as heterocyclic base or
SIIS%% as "base") modifications or substitutions. As used herein, 20

FILE SPPRPS AICI BB SERATLIFE the PR eSBblulsd oty moieties.
Suitabld Apapchgidanine dsaipaisel dhe pycmidineviages thmine(fosyOBiINg;(6), S-, or N-

and uracj . Modified.nuc ses, include other synthetic and natural
ks O ALl L6 ooy R oL L0 & HGRh R S, alkent
and alk@yybaiag bebitie by pexastbinzuZayneadgainel 6rmetaytandieiigrand alkynyl.

. _alkyl deriyatives of i d guani -pr and other alkyl
Partculfi, STRET i B o 2 R 2-h BB P CH:)CEE,
O(CHZ)Mgidgywﬁi r«m@;@g?mac;n@nﬁmms\mﬁréfrﬂm’myéa(né:ﬁ@an@) Aagil 10. Other
. nd, cytosine and other nyl derivatives of pyrjmidine bases, 6-azo
g0 Sty T, ST bbb ncyE Aoty B palpver alls
substitutedihaiwer &ithyh| a8:thigialkdidy Byl nyticaxy) andiohed &ikubdtititenl addynes], SCHs,

nd.guanines,.5- arti ly 5:-bromo, 5- trifluprom l.and ather
00N, & e Erad B e T R S R S hterocycloatk,
heterocyuletlylagk nint 2ikydatahiogpdsalkiviantideningsGxaedgilahiag RN cleaving group,
a re Oﬁgr-aza%degli{u?ﬂ Zr-gzﬁgtzaguanine ?nq.Y-deazaactigeni e and 3-deaza uanine £
PO P £ A Y A PR o S S QBB RS R R R Rt e peoperties of an
oligonugiynitidielines suchgasuphefooxarnipeoving the pharmacodynamic properties of an

. tidine(1H-pyrimido(5.4-b)(1,.4)benzoxazin- 2(3H)-one), phengthiazine. .
aizon g e R r ot o EE AL R s 2+
methox gstesuliZHOHEH g 0Kakind soykidiven (es@'-O-(2-methoxyethyl) or 2'-MOE) (Martin

. -(2-ami ~H-pyrimi .-36- b be in-2(3H)- : . .
et al., Hgbg G’hrpln%t P %gl_?_gng%jg ﬁ}g—bﬁrﬁ %‘%@%ﬁei%)é%ﬁégl&i’(] dﬁ!; %e%?dﬁﬂ%dlﬁcaUOn

carbazole C)(/; idine pyrimido n

includey(H2 peridett s 2tdrs)pyretiofd, 3idpyaintdiHZ s0s) (Melifiedmicldebaksaswn as 2'-

DMAOEARRINGHASIMasE INUNED NG Bline. 86 PYNTHAING PASE R ARGy (atso
with other heterocycles,for example /-deaza-adening,
known in-teazdguatiddidenetarhmopyridinearth! pyridled] SHREhdre., 2'-0-CHy-0-CH,-

N(CH3)QS%?é%‘%%gg&%@%u%?é%%sggg%ﬁﬁ% d.in United States Patent No.

ose & Concise Encyclopedia Of Polymer

Sefkerce modifegfineeringchulges 35885y Kr@2ewitds). 1., Zehndolopropoxy  (2'-

| ns, v } _L b f i t al n If: t .
O e Bt oo L0320, GU B e e and 2-luoro
(2"F). BunghuirdiBatiohapenbesn fhatisebive Regemtianc Applicaionspeates One 2'-
arabino ffbtRtatis 99 l%—’}‘.s'jgirﬁﬁgrlrﬁgé@#a?%bﬁ% % glgojb% %Ezex S %‘% %’rcgg Chs on the

of these nucleobases are particularly use u? or increasing the mdPng
oligonummﬁndyr,gfaﬁ@@@ﬂmma'gaqsim@i rriéhti vl s thindldetenfrsUibstiatide or in 2°-5°
linked oﬁﬁﬂﬂﬂagﬁﬁieg'aﬁﬁatﬂxr%%?ﬁgnaﬂfSNf&nﬁk% %ﬂgi 6?1&3 Ubitrlltgéglgs W Hdunds may
including 2-aminopropyladenine, 5- propynyluraci ano?5-propyny cytosine.
also havs: rrieghiyaytosiite subktrativieiohatd ewatsionmplocinofetserubidizacisy! sugar.
Represe%%ﬁ@(@}ﬁ@wtgtg%sop%%%m%g&@g@@%&;&g@& ?ﬁo '#5{&'%'%9%&110111&3

even more particularly when com methoxyethyl sugar

include, gy ifr@an@héinﬁ@}dré@em&wéﬁﬁg%ateﬁaié BR00pach! theSprehafdidints,393,878;
5,446,1 FR8IRR! 18g. abave ARted spdified %@@P@Eﬁe%%%%’gﬂﬁs P981799. 5.507,909:

modified hucleobases include, But are not fimitéd 1o, t
5,610,300; 5,627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633; 5,792,747; and 5,700,920,

each of which is herein incorporated by reference in its entirety.
In one aspect of the present invention oligomeric compounds include nucleosides
synthetically modified to induce a 3-endo sugar conformation. A nucleoside can incorporate

synthetic modifications of the heterocyclic base, the sugar moiety or both to induce a desired 3'-
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above noted U.S. 3,687,808, as well as U.S.: 4,845,205; 5,130,302;
5,134,066; 5,175,273; 5,367,066; 5,432,272; 5,457,187, 5,459,255;
5,484,908; 5,502,177, 5,525,711, 5,552,540; 20 5,587,469; 5,594,121,
5,596,091; 5,614,617; 5,645,985; 5,830,653; 5,763,588; 6,005,096; and
5,681,941, each of which is herein inédrporated by reference, and U.S.
patent 5,750,692, which is herein incorporated by reference. Oligomeric
endo sugampudereatbthe Thesemadiferntionctensidisoarrciisdé woipopitiRNA like nucleosides
' ] S | -Of t i e
so that %EB%%&%&%%%Q%%| dﬂ@ﬂ&%g cgglﬁég%?%&%% %{ﬁ%{%}% Qg‘%?e mainfaining the

oleties. A cyclic 25 het ic compounds have been

desirablgré\y@gigmﬁuﬁ@dionhbgé@mU%Qfa®_mﬂnwm®§fﬁmein RNA type
auplex BRAUEARNR IR MERARGIS Dogg gge@%&%}ﬁgg&gg@i‘%@gt@ﬁm fhterference

- larget strandf.' The most studied modifications are t uanosines
which Herrpanied haveateby tbumdtGbaatnplsxrscytitipesathatdgd-deoxy-2-F-nucleosides

appears AAAESERNR G AU AR PR MRl %ahﬁe%ygzggggagga%wi&t}%gigs that arc

guanosine in a’second strand include 1,3-diazaph ne-2-one

enhancel by using 1aer¢ytdol¢Rireriavenciaosido irrbekiday ardrNUblsdtdds; modulation of
__ nothinzing. 2. 0= S R1%- '
pham ot BT o PAARRIA O DEn TARAE SRantt bate, absorption
and clegangeomedidfitioncof Ivaricaspiérvlitziteveelbis (Rpsical Rauilitg medpdation of the
binding YA, eLA: }S&ﬁﬁ%ﬂ?@? #eth1iohi98 APnER8 RPN IRY E%%Qgﬁ% as well as

oligonucleotides these base modifications wére shown to Hybridize

for compipmsieEiacoreninm diectiesiaaeiivasiaridiehoviery sgbriiwepwishnt invention

providesHiRARRER AN ARG RGHEALDCI IR AR IY RRRARHLIRAIBYa way as
interactions (also see U.S. Patent Application entitled "Modified Peptide

to favomqyfeleiendeiweifieatinmeagan 2002, Serial number 10/155,920; and U.S.
Pﬁtﬁﬁ@d%%"&@ﬁ%ﬁﬂ%%ﬁﬂﬂ% %W@WQanluding substitution at the
Oligonucleotides" filed May 24, 2002, Serial number 10/013,295; both of

2', 3" onyfrippsaiansorhiierip B oRERPHIE StisBtatdd sl peradiite bditircattigssgrally prefer

the axiflUPOSHORIXRIRRIIZIBIAMBPLIURSIRYE BESHRRIRVEUARY HEMISHE cquatorial

.. analog/substitute has an aminoethoxy moiety attached to the rigid
positiong FgiastieiefbxbRRs-dad seHmerer Y ol fgarg 15angsCPB-Npringer-Verlag.)
Modiﬁc@tl@n_]éi:m)s(@nﬁsﬂ!ioh Angfbe %@@Cenhgggoﬁ%gmﬁ%ﬂ-'%%e achieved while

Binding studies demonstrated that a single incorporation could enhance

maintaigipe figcr To ey S A9 6UE Dot ébittre to its complementary

TetrahelREGSLONA 21, BN Withsa Adrofoikuta L8 4E/ativerio EHBethyloyiosins). 1754-1759
(dC5me), which is thehiijghest known affinity enhancement for a single
and Tang gt edtibHey sty the?8ukérs RAfd Sthe gain in helical stability does not

CAmGHaRNSSy e SRRGibeithotHBe obganslaaltas o F WARSKTiR¥EEGed by deletion of
heterocyclic compounds and methods of using them that are amenable

bl
the 2'-Ofh a3 exéuplifid Srs ddramverion dresiiise G5 anasabi st platdrMsdrighem., 1993, 36,

831-84 Nuhieh A28 183, INBiRl IssHBEMME03RI0RAN0 1aNdi G RaIERE fluorine atom
Serial Number 6,007,992, which issued on December 28, 1999, the

in the axipottigpwRIERFGAHMRatcRf Hes IR TReRBIE i skpmie Briskian at the 4
positiordiB@RG affinineafitbe Rhasexagingdarivatives ogRIbef it hieNedicinal Chemistry

uncompromised sequence specificity makes them valuable nucleobase

Letters, 8832t S0acoBmEM b Thore bterft AilsehS&0ndle PAIIGROIR), or for
exampléagbdRAtisNeLdakdN A REE AR MR OT: IRV OIRESERSAS al., I. Med. Chem.
demaonstrating that heptanucleotides containing phenoxazine
Lett., 2000, 43, 2196-2203; and Lee et al., Bioorganic and Medicinal Chemistry Letters, 2001,
11, 1333-1337) also induce preference for the 3-endo conformation. Along similar lines,
oligomeric triggers of RNA1 response might be composed of one or more nucleosides modified
in such a way that conformation is locked into a C3%-endo type conformation, i.e. Locked
Nucleic Acid (LNA, Singh et al, Chem. Compum., 1998, 4, 455-456), and ethylene bridged

Nucleic Acids (ENA, Morita et al, Bioorganic & Medicinal Chemistry Letters, 2002, 12, 73-76.)
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substitutions are capable to activate RNase H, enhance cellular uptake

and exhibit an increased antisense activity (Lin et al, J. Am. Chem. Soc.,

1998, 120, 8531-8532). The activity enhancement was even more

pronounced in case of G-clamp, as_agipgle substitution was shown 25 to

significantly improve the in vitro potency of a 20mer

2cfleoxy, %%%Hgﬁogg te: pligopueleatides (F an.et al, Proc. Natl, ..

~ Acad. SL‘:'%#Es USA, 19 ?%6,@513-%51%% ﬁevage‘?t%%?egsé",]‘%ggl&ﬁnf’?é‘ B&estimated by
various ofiggthoadfectigh desigrminity béyemunserslantitivesmpacteef thesgctic  resonance
roRRIRIORIE e IFUISRHORS 1 (A BIOLOYERI RIS "RITRAIY {8 -

SPeeto evg)lzate their effect on the nuclease’stabi }ty o#i(t%/le &fﬁomers. %Olil—dl}lr(f‘ﬁeIr{NA like
conformagelified\poioyéliplheteconydtic tompoligdmedefobastetameyblitedatesuse in the
modified BEHIPRAIBE MO'HIRUIEE I DM Bl ’ i

yvell’“gs eRetie basy 5,130,302, 5,134,066-5,1 OIS, Fite modified
nucleosglgganpambl: 46 4RaW cSABTISTIB 460 ABBYNS 1 61 906(8s502 ¢Rample, Chemistry
of Nucl2otRy add Rindteotdfds 5,7%?%‘_1,6%55153%613,1%1?[%@8?6}?{? 11958§1ﬁ1¢§1‘}\7m ress., and the

5,645,085; 5,646,269: 5,750,692; 5,830.653; 5,763,588; 6,005,096; and
examples ggation beln@ Unites -38- States Patent Application Serial number

OP{ROR27 files N overmiaer 8. LR meaeh af g@a&%@ . Qpﬁ%ﬁoﬁﬁ%lex nucleic acids

incorporated by reference. Conjugates Anothér moditication of

are “A Enmverios Bdpauhdb dfarm’ifeediddinUdivassenetiieanBrimiiogaloatmnetry for
RNA aQigRueNc semeamdans Al apiemoeliss &%ﬁgasuqa&ﬁagmq& GOPRRCEcid fibers

the activity, cellular distribution or cellular Uptake of the oligonucleotide.

(Amott prd ddukisfetidiodiemo Aiares B ifsume cbPjlgdid §fddps boesteantly RNA:RNA
duplexe@%@%@é‘éfb%@@@ﬁhgfmwhﬁtﬂ{%?é%é}ﬁt%%@?gﬂg YA :DNA duplexes

grogli. Conjugate groups of the invention include intercalators, reporter
(SangemebizeuRanpplyanindsclsitydrifiesryssedifiéhe yoee - Yejeshéfew York, NY.;
Lesnik S8/QHPB3{AN00CEUY 16 RORIPACRIYIADIRLPEPREI YGRREOIGMEESs , 1997, 25,

and groups that enhance the pharmacokinetic properties of oligomers.

2627-26phicdioneizatedrtpktinol BN énbrsshsrsitiubep o sprombitisuctural features,
most ndtiY. PREAAFICORIR PheRARINHARRLBRINIARAUIRONE. BSHINE A -form geometry

fluoresceins, rhodamines, coumarins, and dyes. Groups that enhance the

(Searle gh almNUGRIR M5 D e tldS3inthe 51 12L58)- tissrvisatRss, ficdiheld’ hydroxyl in
RNA big$es/Bthaldimeinre HRIgKeRNPANEE 'esisicg e demadationapndificker, which

strengthen sequence-specific hybridization with the targﬂet nucleic acid.

causes the JUplethig; R pathee HETBHS PRt BKi BRI pripTe e Ryt draemsrof RNA can

form a HUSGNEHHI VAP GHEde: P UPSH R PERAY RHAPIRHE sEISITRUERNR N A duplex (Egli et
metabolism or excretion of the compounds ofég%ﬁresent invention.

al., Biogheptstinthiie torfdgabupardeetieibent iraryatergioaidsiprofer a C2
endo subRbicatiaNiRCIT46IRA 186 dikeskrPpiRner, 23n:ER 92 Rt & BRIt less stable

6,287,860, the entire disclosure of which are incorporated 20 herein by

- B-form geamrire (EyHtyatt rhbiéfed rRriRisoal Aeshdeiftfidosugitonsrtraer-Verlag,

25

30

New YSHCINAS) 2 £DAIestHSMOBLYo /RO Ay 3JNIREHRRY. @Oboth C2-endo pucker and
hexyl-S-tritylthiol, a thiocholesterol, an aliphatic chain, e.g., dodecandio

O4-endg piifitEcyf FLsIa TeBS S BHoYPRAMESe . 2hi-halide dytifadi Ghrarry B798, 26, 2473-
2480, wiileHilasE0eantHa ih <olisfAdimadiRorrin6s8 Y6 RIOn3RRASRRANAR fse to B-form

olyamine or a_polyethylene glycol chain, or adamantane acetic acid, a

d_uplexeg 8%?&&%8@1?}1811]&?5&38 &Wr?e(g}'?gdo pucker contribution.
NeXABRING - 6N MInpKAEROIBSIeEOEM QietsHIlSEBSE AaPIPAHAIHOFLNENA RNA

duplexeLTVa%ﬁtiggle%¥ngl%% kt)l'(leeir sequence may be either more or less stable than DNA:DNA
duplexes (Searle et al., Nucleic Acids Res., 1993, 21, 2051-2056). The structure of a hybrid
duplex is intermediate between A- and B-form geometries, which may result in poor stacking
interactions (Lane et al., Eur. J. Biochem., 1993, 215, 297-306; Fedoroff et al., J. Mol. Biol,,
1993, 233, 509-523; Gonzalez et al., Biochemistry, 1995, 34, 4969-4982; Horton et al., J. Mol.
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conjugated to active drug substances, for example, aspirin, warfarin,

phenylbutazone, ibuprofen, suprofen, fenbufen, ketoprofen,

(S)-(+)-pranoprofen, carprofen, dansylsarcosine, 2,3,5-triiodo- benzoic

acid, flufenamic acid, folinic acid, a_bff_zothiadiazide, chlorothiazide, a

diazepine, indo- methicin, a barbiturate, a cephalosporin, a sulfa drug, an

. idigbetig, tihacterial.or an 3Q antibiotic..Oli cleotide-dékj

BioL, IO b e e B R i S PERehfRNA and
synthetiAppiipstion 09/884raB0(fitbcrdpiee 16¢H 989puthialt idimcedporateddeaseimnd RNA
. by.reference in its entirety. Representgtive %.S. ents that teach the
It Ao o S Bl or IS5 A PRt LR SR BLEAPh A Hikdggen RNA
target stogrld.S.Iml BRB@FO; o4, ME B8 %, 5¢21L81HA5 181 BRGoACE] -B9- HEMA 3kFpires that the

antisensg:?%Ig%é%%%i%ﬁ%%ﬁ@%%ﬁgf" #&}ZS%t%?Eé%%gl ’j‘?él’%%‘gr;ise the desired

interactiors 78578315, 608, 6¥Ehat B8 pliddmet, 605785 4]6 6725 ndB6R, 7 nd  will occur

s 9 ! ' : 1 4,.876,335; 4,904,582; 4,958,013;
lnﬁeq“eéfaogz‘%sg‘gt?‘%gj@,‘g‘%é?séfg%%%% "5,082.830; 5.112,963; 5,214,136:
5 a5ronting 61264 1eth &l 2881508 BIReR\G S6e 6, pUckeB0g 55202, 8TSstitution of the
L7098 9; 241, 5 : : , > 3:.5,510,475;
sugar P i) SRR, o BBl R S IABCR B iReal Beometry.  The
influendg 88 7i87 toBI608TR6. 15 G9T8B6L 61508 02315 HIDOA®stitdch6881e4-position, A
A [ j iR rpor e .. Qligomeric.compoun
number S b D D B SR B R T B D et ror

exalnpigeﬁ‘rél@lﬂgfaném@)mmﬁ@djﬁbmwém iﬂﬁ%t@wﬂfbmmd@mémd whib'its the largest
populatBNBE6H Bﬁcm@@@ﬁeﬁag%ﬁﬁ,fgﬁ@wh%mﬁ?éﬁs%H@%Jﬁr%ﬁgfa%ml (7%). The

stabilizing groups are cap structures. By "cap structure or ter cap
populatigitiat) 2dsnsiant@heicatmpditearetenavhie {2l eabe A% ireorp8Patadspectively.

FurtherbRItNEE GHoANysRl QJJEH%C%BHB%?Sﬂ%ﬁdﬁﬁﬁéﬂﬂwéﬁ%"‘!ﬁéﬁg& LAl WSenosine -

97/26270, incorporated by reference herein. These termina ifications
2-deoxysestErptaendiepiinelic 85 fuigbusesdaindg terrhnalstldiétetisid of the stacked
conformiB@lgcules from exonuclease degradation, and can help in delivery and/or

localization within a cell. The cap can be present at either the 5'-terminus

(B cuppeiedt the srlesiriduslex-stab)lsy cm B dvasedbBopleremmnbof 2-OH
groups &IPS EARSOMLOAS PrinT LS D @3 DS TARHSRIA 1t is assumed that the

double-stranded compound. This cap structure is not to be confused with

highly prkrvhed thdisylaliaberinand tepepreaenpralerans dorl 63 sl puckering may
stabilizd RN AL QIGEN R IR A RIFBELAGPRIE D St A MG R omicity, circular

inverted gbasic residue (moiety), 4',5'- methylene nucleotide;

dichroisphapsl D HryiheRurakssyndiceleothid, anidesirgeofidstackinscyerteases as the
electron@?&!ﬁf?t@ﬁ@f e RIbYRNaNHR! QBTG IUEIBAIARS e bulk at the 2'-position of
a

pha-nucleotides; modified base nucleotide; phosphorodithioate linkage;

the sugahREIEIHRAEHOASIMRRSHES I e B deplsrnihr stBicfommy drplox.  Thus, a
z'-substi%uérﬁiBMWybé&yﬁMl%@fAd&ha%&@d%%W&ism@mﬁ%{%ﬁpmxég% number
o1 :

25 inverted nucleotide moiety; 3'-3'-inverted abasic moiety; -inverte
of effeqlycribifie Wardpes confiprrrtion aidic naenatyion.4 Hmaawdiorpkaspm aiesference,

electros@tRNeSRNGGNidaiRo MOMPNIERBALS; ARINPRBXYERNBSRIAIE: capabilities.  These
3'-phosphate; 3'-phosphorothioate; phosphorodithioate; or bridging or

S“bs"ituﬁ&ﬁ@@?‘?a'@iﬁé%@ﬂﬁ‘ﬁﬁfh&ﬁﬁd}%@w&tﬂf&%@%@I§i§%e gativity, and
hydroph@bidierepinaalB&itudiblioatiamh D e M- A (620 cIRERIBRLAIEA, Difrands is also

. reference herein). For siRNA constructs, the 5' )
increased with the 2'-substituted adenosine diphosphates. It is not clear whether the 3'-endo

preference of the conformation or the presence of the substituent is responsible for the increased
binding. However, greater overlap of adjacent bases (stacking) can be achieved with the 3'-endo

conformation.
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30 end (5' cap) is commonly but not limited to 5'-hydroxyl or 5'-phosphate.
Particularly suitable 3'-cap structures include, for example 4',5'-methylene
~nucleotide;~ 1-(beta-D-erythrofuranosyl) nucleotide; 4'-thio nucleotide,
carbocyclic nucleotide; 5-amino- alkélsphosphate; 1,3-diamino-2-propyl
phosphate, 3-aminopropyl phosphate; 6-aminohexyl phosphate;

2-aminododecyl phosphate; hydroxypropyl phosphate; . )
B P OB HOER L GATAED SHHABHLE OREAAEH ligghpotide targeted to
an RNAMardifiesthadeshoclé plicle:sphiospindy adithid doe  Hindiag pemdiAramSie several sugar

.._hucleotide; acyclic 3',4'-secq nucleotide; 3,4-dihydroxybutyl nucleotide; .
o SRR g eriTh RN S5 SR G R Heorporaion of
electronbghitirvartadtabasicutipiaty) Fluphospiedkeicateiif'theosphoethioatation towards

, 1,4-butanediol phosphate; 5-amino; bridging and/or nan 5 bridgi .
the 3 B RIS S el GO Ae a A PHSSEHOASN odlgsomcleotde.tat

incorpofielginglormadi fleadgnrgton dttvd phospiionatearfdrbiateichpiamaigtieShis A-form
f rmoreﬁetails see B e and.Tyer,. 1993, Tetrahedron 4 192%\.]

contor M By R VTGS QRPN g Pk soand
CRapfrestsad to Zapbsithmnbotmgndsiehabl eakigbnprisaningentiontthat give A-form

impart.nuclease stability include those disclosed in 03/004602 1,0 i
contor SRS ) 0L RN LR IR Tl gyttt
alkyl arid2alllpasitsobstitnengiyemgntiSeiabledmphandtietivecungareply amodifieds alkyl and
ary! e B R38mRIC han one gfthe afosementipned Modicons MAYBE i i furter

Incorporated in a single compound or even withina'single nucleoside

- intendedvitihimanitipiti seadid cainpo undb& hengedsenteinyantiero fithe algiosesic compounds of

the inveJHRENSE SOMONALS Mieh, arc himeric, compounds (GIMEES ure suitable) and
antisense compounds or "chimeras,” In the context of this invention, are

or intersietfgesstedmiGigestiandethansepsticosapbundsit suthiasted to activity in a selected

a Hcat%ilgonucleotides, which contain two or more chemically distinct regions,

PPUCATEZER made up of at least one monomer unit, i.e., a nucleotide 20 in the
case of an oligonucleotide compound. Chimeric antisense

Narumlol}gp%%{lz%tl S areon Sform o_f antisense comp_ound. _The_se 3
oligonucleotides typically contain at least one region which is modified so
aPligoonfar opopaheds ligesudentideidereaskubesistafice winoelbdsan the art as

heterocS8ragiAllon, 1agigRsedl colllas Rl ARAUON CLAAERNINCCREiscq. here

eemc)g%a ility angforgﬁcﬁgzsed b1I|Jn |n)g a%‘?r?ﬁy or@léne target nuc?ealc acid. An > . crett
“unmodaiielitiorral negivn oftcleeiigrsa iokdudd dhn appses bases adersuh ivhtnfoguanine (G),
d th RRSRE BHELCHATIES BY WSk A PIaaRNASE (js @ HT%%H leob
o ee onuc1e%se Wﬁid%ﬁgave(s he (I)\IAI\I strand o? an RNAe:_:;NAl\cgiﬁp ex. Hueieobases

include A@ﬂhmti@wﬁiermamdmaﬂm&bf@ml?ebmim@bawagé@igﬂ@m@smgé‘i:me-c), 5-
hydmx;_mx%@ _ Q{fﬁﬁﬁ%,e%ﬁﬁﬁm Sgé(ffﬁﬁlﬁé{, Oj-&ﬂﬂ%ﬂ%lﬁﬁgd%'wmsgﬁ%d ~other alkyl

inhibition of gene expressiori. The cleavage of RNA:RNA hybrids can, in

derivatilike dhgHiovnbensceemmipiisepramdugid wibactlbrkdstivntsribohtdreimesnd guanine,
2 ion g by (.o
CHs) urgel elattrapkiokesis! atitrif hoogtdanydssscifitsdinudieictasid, 6-azo uracil, cytosine
e
hydroxyligoduolbetidespbstitifiell oflgomes|eotid esiaoligen ubledidesandilary 5-bromo, 5-
triffluoromethyl and other S5-substituted uracils and cytosines, 7-methylguanine and 7-
methyladenine, 2-F-adenine, 2-amino-adenine, 8-azaguanine and 8-azaadenine, 7-deazaguanine
and 7-deazaadenine and 3-deazaguanine and 3-deazaadenine. Further modified nuclecbases
include tricyclic pyrimidines such as phenoxazine cytidine(1H-pyrimido(5,4-b)(1,4)benzoxazin-~
2(3H)-one), phenothiazine cytidine {1H-pyrimido(5,4-b)(1,4)benzothiazin-2(3H)-one), G-clamps
such as a substituted phenoxazine cytidine (e.g. 9-(2-aminoethoxy)-H-pyrimido(5,4-
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-41- oligonucleotide mimetics as described above. Such compounds have
also been referred to in the art as hybrids or gapmers. Representative
United States patents that teach the preparation of such hybrid structures
include, but are not limited to, U.S.: §§13,830; 5,149,797, 5,220,007
5,256,775; 5,366,878; 5,403,711; 5,491,133; 5,565,350; 5,623,065;
5,652,355; 2,356; and 5.5,7Q00,922, each of whjch is here
T SEEHE prodre R

b)(l’d')bleni?:%)r)b%zrla'g nceH e eiStirety® W prodrig8aHy 0(4,5-b)indol-2-one),

pyridoirklokqesvidiant&iFheraiof3e2i sk Gpmpdoi s dfithénnveniamen coroddias anylcobases
har eutically acceptaple, salts,.esters, or salts of such esters, or gny .

may. o R I F ot SRR o R b BRI Rl it other

heterocjmimaﬁ)r_ianappbl_éfdfeme\ddm@édWa@k;zmgdmﬁimmmﬁib@pgtﬁaﬁ)aad_t%yﬁdone.

Further m%gfg(%lggeorigle&{%%etwo%%egﬂs@gggéd%plg%h{ rdeé%e't’pup l%#&:%td olo ugg'},%ﬂ& those
also drawn to prodrugs and pharmaceutically acceptable salts of the

disclosedom pithentsrafi th eCimyerhtiondi p i Palgeuticitieraccépth Blephaltsing spapes 858-859,

.Krosch\B{&dws?c?%%h%igy? %ggr?sle[fgﬁl)r(l)-r ots%r 1s" (r)%g%&' g;rgglﬁgcg Seflal. Angewandte

~therapeutic agent that'is prepafed in’an inactive or active forin
ChemietHatametonartétitorar 2etivediaind (sad thesm)didthasahdpBayahvGelsS., Chapter 15,
. .. theteof hy.the .action of endogeno or, other.chemicals and/or
Ao I s ool I S BBt o CRC
Press, lip9&ntiCartma pre paesd mscBAbHRey Sracetyi@:thibetivguipfosphateding the binding

.,._derivatives accarding tothe.methods dis¢losed i 0 93/24 t g
affinity (Y UKL ER AR B RS BTSSR, pyrimidines, 6-
azapyriimibaeh atdaN-20) Fhe tedrOyeharpsttdadiqaltynascepiadie s atwhiedprepgladenine, 5-

iologi d armaceutically, acceptable salts.of.the gompqunds
propy e R AR SRR LS SR B shown 10
increaseparehei caonp dupkasdidttydtyipar Ut esidedd pricelabicalit@ffe disse substitutions,

oven m Otlheerg#@mlﬁgre}rmw%e%uéiocal a %Rf[k 1%pagt gddei 'orll salts are f%r ed with

metals or arﬁ]ines, stich 25 %S alkal and ananie ga?ﬂ%%g@% ocradf)gnashic
afripesciixaveplés opmeiasiugetah chtiome@matisadifeepatassiui above noted

. agnesium, calcium, and the like..Examples of suitable amines are, ,. .
modifief] AGEIGRTL, B ST 0 o e B e RGBS it o, the
above ity |BhBxABTHR)S otiy leredidimniing,: NHRERLBAG UG AR 2aNn6, FéddHite 5,175,273;

ee.f p e "Rhar ical ,1 ay OF 5Cle, )
SRR el erp Rt rel i v RS N it g SRS
5,587, 46fte pred] 13 corfigeisy tHetitd® HEidb fotmaBih & 8 FfiidnSaedGRE phthes,096; and
S . reduce th Itint ntional er. The fr .
30819 R R e A R e 0692, which
is hereimimgdspiaabed tyeréfewmaid in the conventional manner. The free acid
fgj ig%r ik r cli 2| omewhat in certain physical .
pro e?%es s);l?%{#) é%%séosll?giila%/ ge%%zgé%%@g?s?%u%g?ﬁg%sg Ifﬁﬁé’%éﬁc;ﬁrlgemcydm
compougduivalgreto théiorsspectiverérdeterdcydid fbagsunpossof thepredent of tricyclic

heteroc;'fgig‘{g %Rgidﬁﬁ&ésﬁ&g%@éﬂ ?G\RQ% ?‘%S&W%? | ?HQAE%%%E I&: La"%g%&ﬁfinei used in
pharmaceutically acceptable salt of an acid form of one’o the componem%
antisensgfagdicebmpdsitioersasktihe imvdinpnropeeses imtthdenodjfiedcstminbiganticget strand.

The mo@f:i&!ftﬁgﬁ %Jﬁﬁi@g@&‘?f 'a&cgrgegggs?&gﬁﬁ%%gﬁ%%ﬁg%@%ﬁef%%%e&een termed G-

salicylates, nitrates and phosp
clamps or cytidine analogs. Representative cytosine analogs that make 3 hydrogen bonds with a

guanosine in a second strand include 1,3-diazaphenoxazine-2-one (Rio = O, Ry; - Rys= H)
(Kurchavov et al., Nucleosides and Nucleotides, 1997, 16, 1837-1846), 1,3-diazaphenothiazine-
2-one (Ryg= S, Ry; - Ry~ H), (Lin et al, J. Am. Chem. Soc., 1995, 117, 3873-3874) and 6,7,8,9~
tetrafluoro-1,3-diazaphenoxazine-2-one (Rip = O, Ry; - Ri4 = F) (Wang et al, Tetrabedron Lett.,
1998, 39, 8385-8388). Incorporated into oligonucleotides these base modifications were shown

to hybridize with complementary guanine and the latter was also shown to hybridize with
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5 pharmaceutically acceptable salts are well known to those skilled in the
art and include basic salts of a variety of inorganic and organic acids,
such as, for example, with inorganic acids, such as for example
hydrochloric acid, hydrobromic acid,35ﬁlfuric acid or phosphoric acid; with

organic carboxylic, sulfonic, sulfo or phospho acids or N-substituted

p
.S i i . iG.ac ropiQnic_aci lycolic acid
wine YGRS (B EICABI SRR, POURE SRR, o sc s
Patent AjpphigpitoacidtitesicMeitifirskRaitide Nndeticadill ddaticd\aio? 4166062jSerial number

107155954, hifaria &I ghisironigaR GirC AR enaqe A CRIMMG:  himeric
~acid, mandelic acid, salicylic C|d,4-am|nosaﬁcyllc acid,
Oligonuzlppiédrokyltied Aieyadia 22¢sstonybrumbia O 18@BoNImtci, wiitdtinie commonly

herein iAQITHBFIBRNISAIE AG: ARdiwiih;amino acids, such as the 20

alpha-amino’acids involved in the_syrithesis of proteins in nature, for
elkarthsie gretinibididies agpepetiasid hand 1%edso whbeprehyladetic a  cytosine

analog/ &ﬂ&it{ﬂstﬂéﬁ8&L&B?IHB&&&%H@&%S&{'J&HHS@B%%'H??ciof%‘?&ﬁ‘a%ﬁﬁ&'f&{‘ai%ne-z-one

acid, ethane-l,2-disulfonic acid, benzenesulfonic acid,

scaffoldRaeth(bBnremédiffs kb nBphudiehe(bis ttonic adich. rdiphthaliene-1998, 120,
8531-8 55D dBHIIRRICARIh A ARPIPRRY Wgﬁ{@@m%kéécﬁ‘%f&i%;a?@@%t%ﬁme the binding

_ N-Cyclohexylsulfamic acid (with the formation of amates), or wi
affinity effermadd oligmisdertigednds, sueplesaseorbiceat DNZhamRadautithlly AT, of up
o table salts of 20 com may also be prepared with a ... .
to 13 R R 0 i e ALKt i mpppocment
for a soafions@tdivsiblinown toGhote skilled indle dré andhinelubeialkalifglity does not
comprofi§3Ife SRt AMMARLE and quatemary ammonium cations. Carbonates
or hydrogen carbonates are also possible. For oligonucleotides,
evamhplesiof @hahetaceytibalvapoeptibie Galtslindiuceuitg@tieenothbare amenable

Jimjted to (a) salts formed wijth cations s,sodium assium .
o e S e R U B SRR ERR g 155, whien
issued ogplfayi@ine; (10, afi) bl BawiticbesaltdNfonteds,0t, 902y geithdcidsdfon December
8. 1996% &I th dr hlori |g| he%grobr ic acid, sulfuric acid, p_hosphorlc
’ eic%,n nﬁrﬁ%¥ gc%; ‘glfrilﬁc? ﬁth%e%lglé:; gaé tS 8??711%51 v@ﬁﬁrﬁrggﬁ#g ‘acids such as,
fdhexarhpiwedcbiivlagidafbrilic eCithetarteniosaeithesdedivd asidiopateic with their

' 'mgg é}%g L ic,aci itric.acid, malic, 30 acid, ascorbic acid
HRcomp enz%%?: aci@ tanniggéﬁ?égtgm%ﬁ:%%iﬁ g?éin}]gqggl ?p(r)lllyl/gﬁ?t%rlﬁ?c %ﬁf?gk for the
developmephfatersspiftanic adiskisethaed duifpnitaid, protusnesdioninaciticen derived

from i{'2p@Hal %ﬁ&éﬁ‘?&'cde?ﬁb {}Qé}{-%a I?ﬁﬁ‘tj-r%%iﬁt%ﬁlgle%ﬂ etsh ecl.})l}'ﬁéi%'ﬂd (dghenoxazine
_ §alts formed from elemental anions such as chlorine, bromine, an
substitufisgin areSughire dales by datRNase bligokrsie stiliobarplakefahdrvdtabét @8increased

antisensgve:ﬂ:ﬁ&ﬁ‘ffptﬁgnfoétthcﬁraﬁe%qﬁ. a&HHHfStE%tJ:O,n f@é’gj”ﬁ@s é@ﬂngg@?éd él'.he activity

embodiment, sodium salts of dsRNA compounds are’also provi
enhancemrhmﬁti@v'@lanrm m@mﬁp@uﬁ@mmﬁﬁeﬁmmmw_amlbsmm was shown
to signwlq}ﬁgm%njlﬂ@tqg 0{}it9(§h Yk S%?C'Qtegpwgi] OH’ & g]yglgﬁgslle)ﬁbmthioate
) molecule structures or mixtures of compounds, as for example,
oligonudigeidden e F levgarorehrgbtebrasol ddules Avval, récial USpical 699thes, 3513-3518).
Neverth{8BUIBLIORSOL ARBIINGLLLHRIALS, JisHipH PHen;
e R(_apFese‘n ative Unitgd Stat@égga?é%r?g%I’%gtgjt{ga%c%t%?gigﬁg?ﬁ%%%fﬁr? %ﬁ%@gﬁt of these
heterocyghgame dafiswibuniornahe e lsteaivisssistingfomealations uatindieideffect on the

nucleaseks)slfélzﬁlfﬁzsg?ﬂﬁg%%tgﬂwy&s': 5,108,921, 5,354,844, 5,416,016; 5,459,127

Further modified polycyclic heterocyclic compounds useful as heterocyclic bases are
disclosed in but not limited to, the above noted U.S. 3,687,808, as well as U.S.: 4,845,205;
5,130,302; 5,134,066, 5,175,273; 5,367,066; 5,432,272; 5,434,257, 5,457,187; 5,459,255;
5,484,908; 5,502,177, 5,525,711; 5,552,540; 5,587,469; 5,594,121, 5,596,091; 5,614,617;
5,645,985; 5,646,269; 5,750,692; 5,830,653; 5,763,588; 6,005,096; and 5,681,941, and Unites
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5,543,158; 5,547,932; 5,583,020, 5,591,721; 4,426,330, 4,534,899;
5,013,556; 5,108,921, 5,213,804; 5,227,170, 5,264,221, 5,356,633;
5,395,619;5,416,016; 5,417,978; 5,462,854, 5,469,854, 5,512,295;
5,527,528; 5,534,259; 5,543,152; 5(,15 6,948; 5,580,575; and 5,595,756,

each of which is herein incorporated by reference. 15 The present

invention alse inglud harm j 0 itions and for tion C
sutes B R P A R T SRB 00 %85 of whi s
herein ipkapoaceliticat ©oenpasitions of the present invention may be
Conjug%cejgninistered in a number of ways depending upon whether local or
systemic treatment is desired and upon the area to be treated.
Adimoihistratidiiinatipibe fi Opicaitifincie dngpophthaimiband tatioudauslves chemically
tinking TEHP'SRES g ding Vo%‘%@%l?e” SRt dgivain 20 go%moﬁggyw?}igﬁ B¥hance the
inhalatiorror Insuffiation o powders or aerosols, inclu méugy nebulizer,;
activity,intedwbechéiatriputamasal, @pidermuitaing tftsdestimijuotedtidqardhesalmoieties or
conjugafé@rgzirﬁt%giu@éj @H@;‘rﬁ%&&o”d g%“&%%i@ﬁ@’%@,@iﬁé’t'o”%lan%ﬁ%{{%" oups such as primary
subcutaneous, intraperitoneal or intramuscular injection or i ug%n; or
or secondtradadiokyé growpyatbenpigatdrgravenufdbiainudrtimistnatiste. intercalators, reporter

_ li claotides, vyi '-O-methaxyethyl modification are,
moleculg R A e 338 0 o Sy P R B emtance e
pharmaendlyanuses prapertieencfowhigemenshanct gioapaildilityenbiocallyhe pharmacokinetic

. inister. li lgoti rati ncers. include surfactants, .. .
o R R P i,
biotin, plaprciacid¢aie) heronthudinacientCipinoiheiridits dlecamorgshdselamincs,
coumariRO¥Hd RS e&?&&&;f& &?&Ivem%%ﬁtggg@h}%@%ﬁgg@@ﬂ&gﬂieg in.the context of

__oligonucleotides; ursodeoxychol odeoxycholic
this inverii®BoCDEASravemthahihese shoole.temadectisietiiies Jaltddgnadation, and/or

strength&h Fmﬂ&%ﬁﬂﬁ%gﬁgﬁﬁgﬂgﬂ%ﬂ?ﬁ%qﬁ%& %ll?éfgj%'é Iﬁ.asérgl%seffﬁ%ame the

pulsed or pulsatile-release) formulations and sustained-release ™
pharmagelinaliaipiop ateh| b the it oh aiadrigiicay allelide cmimadhasinprove uptake,

distribufRASHASHBIRMNG 2ddetdR FERRI NG RIVIEF RRTPELES QMRS Representative

membranes to enhance uptake. -44-"Pharmaceutical compositions an

conjugate rgiarorsefokiselsrel daniirrmationemBythntidiprkiandoeriial JakRde)196, filed
OctoberPMOYIS, JQHANS CHAAMS 633,881 Afe SURRESHRERRuRP GY Sl g é},?gorporated

powders. Conventional pharmaceutical carriers, aqueous, powder or oily

herein bygedgrenfiekdrriania meiciies inalide hutesaant bt tblépid sagitics such as a
cholesteFANEBIAS, GlRYRS:2Rd {heilka fpay Al %M-B%witﬁigﬂ% %%ﬂ?@&&%@?ﬁn aliphatic

formulations of the present invention, which may conveniently be

chain, ereslodfsandivhfrdeidgalrosridunnyanehprapakisidaccordiingegadecyl-rac-glycerol or
triethyla#R¥RREANa] meidnes YRl kRowR da s Pharmaplicdl INdusityymieR or a

technigues include the step of bringing into association the active .
polyethylrnrghusk chmtnae Bluamanrnsaral catide A SR IpRIALYS PR ANyRidasylamine or
hexylard@ JOPHIORS MR RFeRREHiBY, unifereeh apshinimaie e Ringiog e may also be

. association the active 10 ingredients with liquid carriers or finelé divided
conjugatgditg @sHsrdrae sBhstansasiHen ciaraRies 3amiFins apiag thalsradbetazme, ibuprofen,

suproferOfRRARHIO NG RIIRTAreesNLHNKERIRRIRAY bafrsreH aiatsNe.R0% AL, r@?lr,g-triiodo-

. possible dosage forms such as, but not limited to, tablets, capsules, gel”
benzoic agidk gl At pelistsregidis Rensodundiueidartlonaiag dene diazepine, indo-
methiciEOMPABHGRSOLING JHAseRS iR eNtaF M@y &lst b fRimbatedi@Sintibacterial or an

antibiotic. Oligonucleotide-drug conjugates and their preparation are described in United States

Patent Application 09/334,130 (filed June 15, 1999) which is incorporated herein by reference in
its entirety.

Representative U.S. patents thaf teach the preparation of such oligonucleotide
conjugates include, but are not limited to, U.S.: 4,828,979; 4,948,882; 5,218,105; 5,525,465;
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15 suspensions in aqueous, non-aqueous or mixed media. Aqueous
suspensions may further contain substances which increase the viscosity
of the suspension including, for example, sodium carboxymethylcellulose,
sorbitol and/or dextran. The susperlsggr]_ may also contain stabilizers.
Pharmaceutical compositions of the present invention include, but are not

imit |ut] Jls] jposome-containi : ]
5015 DISHE SOERS STVt oS TGS ODEEOAROG e 510512
5,118,8¢3¢ prés8ritifventivh 0fidy CofBprEB priesalmtpe [SeFirlratiyn Seisaib®rss,587,044;
rrier ipie r-.other,agti d iye ingredients, Emulsions are )
s SRR A 5Ot L TG SS90, VMR 0
4,958,013 mScii8plbtsSubliattg excetinid 6, 1 H982 akinefer | ERtOLSiSIN Ms3s; 5,245,022;
ntali [io n in additi e dispersed p nd ]
s asnfESongh soEREnes o 9UOUA0 3 S PR 1 317
5,416,208hudelE fitdse; Sily ghasesor itselifas 3 HephBate HRASS SRicioiMfsioNs,574,142;
ecl bedi ft entd jon. i an .
512 S8 30 SRDEATIGICANOSSTLNONOL EPURS 09 o
is hereirP@ténp@l;_@Sd Bpefukisteis incorporated herein in its entirety.
F@[@%@@%@é@%@é&%l&@@trtljfx])@d?f.‘l%@ E';f }l'af%r%sgn@,%lrfr%gpeuslc %?{}zsinSgroups that

e
use resent invention, the term iposome means a vesIC

are gengrathpageched tmpteomibothpidsaniarfyedoiizenspiesicahdilaypahandsilpyersties such

f ' mesy il ]ar [tilamellar vesicles which have a «
o for < T R i A G it (B S, By oo
structurgontaitestthealcompositoyid be detwerecheBataninidibomessarevhich have been
. &9&&“&‘?%@?&@8&5{. o) hi re. pelieved to interact with.
Immrp()negativel;} charge 1%?\%62%?}9}%8@%0 %)rn% a85 set%abftf)erc%xrﬁgll%f. I-{?ér-mott' et al, WO

97/262 0posornesitthbrns igresunisiivie of msg dtielyat maedditatiensaieved tbe oligomeric

rap. B : lex yyithyi i d. ionic
componfl ARG et R RN EEUR RO S cn e
in delivery i oslesdspyistpiithin? sUschhesan eamboicterasiugdbhtiefttebminus (5'-

cap) or KB IUNRAES. CANBILNY NG A MAUE Cﬂél‘}ﬁﬁaq BP%&’%@;@&& or one or

incorporated into liposomes, result in enhanced circulation |i

more tepitiveltbaiBodeimds hckifgublestederiirsepopids. Bhiamiplesrotture is not to be
confuse@@aalyStablizgd W@%@ﬁéh%dﬁ“@%ﬁaﬁ NS end of native mRNA

vesicle-forming lipid poition of the liposome comprises one or more _
moleculgsy dpIistadigriisgcrraaizes Wit Uiseroindiiskes iydrophibapislyavides Sotiety), 4'5'-
methylefie %m%%ﬁ&ag'en?og{x@égéﬁgaﬂ%i '895%%9_'151&98'rnqlgigégéegrgarbocyclic

further described in U.S. nt 6,287,860, which is incorporated herein in

nucleotif; e AsfreAghydrab gittinBRelsrssriofmalrsislef d Bphapbiitratis et tiodified base
nucleotiBESSERSIPNEIRRITAY AISRaRCI UGS IRGIAN LS Yoo su! aﬁ@&f?cinii',é’f'—seco

drug products, formulations and in emulsions is well known in the art.

nucleotidg; payediged dritibrdieiduy i revdpotides espelied. ndihslrayeare x8rBedde, 3'-3*
inverted'HHGRJEdBGRBIRIRIS IS D T ed® HLONGRMOPAIBRAL D Snoiety; 321

present invention emEons various |@gée{netratlon enhancers to effect the

invertederfibpsift dBINIER: of trbretansdiad, phritliiey Jligdnsehsseaddatn abertéphosphate;
aminohd@y I pHEd HUSIRR RSN IPARLHG e RCTAES SR MEMRARE 3 r bridging or

_penetration enhancers also enhance the permeability of lipophilic drugs.
non—bm%g%

trstivrnbereiranis mayebe Epssmerisaberssgiipestostal., International PCT
publication No. WO 97/26270, incorporated by reference hercin). For siRNA constructs, the 5’

end (5° cap) is commonly but not limited to 5’-hydroxyl or 5’-phosphate.

Particularly suitable 3'-cap structures include, for example 4',5'-methylene nucleotide;
1-(beta-D-erythrofuranosyl} nucleotide; 4'-thio nucleotide, carbocyclic nucleotide; 5'-amino-
alkyl phosphate; 1,3-diamino-2-propyl phosphate, 3-aminopropyl phosphate; 6-aminohexyl
phosphate; 1,2-aminododecyl phosphate; hydroxypropyl phosphate; 1,5-anhydrohexitol
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of five broad categories, i.e., surfactants, fatty acids, bile salts, chelating
agents, and non 20 chelating non-surfactants. Penetration enhancers and
their uses are further described in U.S. Patent 6,287,860, which is ‘
incorporated herein in its entirety. Va}{bous fatty acids and their derivatives
which act as penetration enhancers ificlude, for example, oleic acid, lauric

acid (CI2), capric acid (ClO), myristic. acid, palmitic acid, steari¢c acid,. .
ot g o AU R G dE R BTG @ HEHOOIUH ot treo-
pentofufabsl Inmbaadleoykratiglyoerot:ditaitinticrprylic- &b ek withidemiteotide; 3,5-

. acid, glyceryl 1-mongcaprate, 1.dodecylazacyclohe -2-0ne, . e
aydro g oS BB bl USRI A P otbgspoiet: 5-
phosphaaendpiad|6'saitspherediidue:, hiedigadeditdteheabiate SMytiiai®ridging and/or non-

. mitate, stearate, lingleate, etc.) (Lee et al., Criticgl Reyiews in . .
bridgindy ISR BIIG CarRE SSBI Hooars, Shorebm on B, evifeie or non
bridgingdReviayiphosgierapeutlcS Brugdaswriarotytieiis; AR00 détdild s38 Hekirtaris and Tyer,
etal., J. Phar éjarmacol. 1992, 30 44, 651-654). Examples of some
1993, 7o I T e s SR rate (1), used
sthgtiieaar 3h sainBisaidiizaig eneemirdtionso i Sited%. Exeonelany hid ends of an
aigom B P bR R Sempoved S5 WE Goronason
publishadbby daooholdie)20d8oxycholic acid (sodium deoxycholate), glucholic acid
(sodium glucholate), glycholic acid -46- (sodium glycocholate),
glycodeoxycholic acid (sodium glycodeoxycholate), taurocholic acid
Chimerisogiyroitedrocholate), taurodeoxycholic acid (sodium
taurodeoxy-cholate), chepodegxycholic acid (sﬁcl)gium .
S S RS P RS R o a B TUBLA L5 fipouad to be uniformly
modifietauarst 24 26t diloyel tbafusid atbtis Flirin) sk ighyd Gdityarofusidaténanchorated in
. palyoxyethylene-9-lauryl ether (POE) (Lee 5.et al,, Critical Reviews in
= single R e S e A0 B SRR 5o
IThR e privsgton's1Rtdienacdsrticak Seifen cestiddtbe E don@enndso, vddchMank chimeric
Publishi o E n, PA. 1 ages 782-783; Muranishi, Critical . . .
compouf TR RS i R SR S SR G B gvention,
are singhst-af. dgublhatrangohamirense 69Rp26E] R Spitaan adiztastladlidds Rilgich contain two
or more%ﬁ%mjfga% gi%ﬁthgﬁﬁgﬁs,% C ’Axl‘n%ﬁg I%(i:'a?i Péaa\é?et?ferﬁo%%?ﬁjme gr% tl}{g.lyaaliiucleotide

penetration 10 enhancers for oligonucleotides, and even more effective
in the cagheh wpoligivrtl @tdplemiprmdatibheaoainergyonkgonnudretidite swtene form of

 concg] [ tty,ac 'q eV fective, particularly CDCA_ .. . .
s Y SRR S ST SRR GBS s
modifiedspligativnosdeininen 0510867 1Felidy ancddsed eesiflen-duly miclges)legradation,
. il in_th il: recagni at: lafi rouinel
ors§TEAGHURAE SSRGS U s i
atfinity Frihaltargas forlpipicadadfmmdditiorinetioe oidke Migmetlehtide may serve as a
substratt?“ﬂﬁnm?%%e%lmom&'%}ﬁpﬂ%.ar%@ W')gf'rgx\g I%t%f@ﬁggeﬁvqua cellular

agent such as lipids, liposomes, fatty acids, fatty acid esters, steroids,

endonuciprsiativiy Auelsay e litastamand ofias BhANIPOSs rdeplwiclubidinetiorabf RNase H,
o di : olami o vl
therefor &391@99%%5}%%@36@%9 RRE %@%y@g%bﬁ;}g@%%;%&&&g@%ﬁ é’ilﬁmency of

_ choline DMPC, 20 distearoylphosph (
oligonu¢lppijAempdistash HatibifioyebrehBMPBysiva. cdifenidegvege of RNA:RNA hybrids

can, in %‘%&E@E%%@XWA!E}@%@%Q&%E e@@igrg%l? QX&QM@%LS, such as RNase

ethanolamine DO
I or RNAsel. which cleaves both cellular and viral RNA. Cleavage products of the RNA target

can be routinely detected by gel electrophoresis and, if necessary, associated nucleic acid
hybridization techniques known in the art.
Chimeric antisense compounds of the invention may be formed as composite structures

of two or more oligonucleotides, modified oligonucleotides, oligonucleosides and/or
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For topical or other administration, oligonucleotides of the invention may
be encapsulated within liposomes or may form complexes thereto, in
~particular to cationic 25-liposomes. Alternatively, oligonucleotides may be
complexed to lipids, in particular to cationic lipids. Fatty acids and esters,
pharmaceutically acceptable salts thé}e'of, and their uses are further

; escribed.in U.S. Patent 6,287,860, which is incorporated herein in its .
oligomuggGIS PYBISAY T AR O DL A e rred toin the
art as hpbieht applipation 0B8khkes28tiNednilMiagt2s HARAMMONtBCch the preparation of

incorporated herejn by reference in.its entirety. 30 Compositiops and )
such by RO S B St TG b RErS U il 7975 5:220,007;

5,256,7TSciopesiEIda®d 0RO pArHou|atss, R8SPIIVOFHOR SAMLIOHS NBAMIEE82,356; and
n-aqueous.media, capsules, gel sules, sachets, tablets or
5’700’9mrnfﬁia%lgé‘fv I kseﬁeerl%?ﬂﬁ%ﬁ g’%ﬁ@g CHifGBftn é‘%ﬂ?&ﬁ?@fs dispersing
aids or binders may be desirable. Oral formulations are those in which
Salts i%li 3”“3'&?[2;965 %t?e invention are administered in conjunction with one
F PISERHST pé SO enhancers surfactants and chelators. Surfactants
iriChecken fisttysacidenpodinks editrs nvealisihameaipbileacisimanaiontsalls; acceptable
salts est{hl%regf.sBﬂg a%:idslgaltS > and fa%ac{ﬁs and their gsegtjai;g further. . . tration t
» SHR&ALSY Th U B aﬁeﬁliSB,(% ) 6‘6, WhichTRIHEOrpoTE dlﬁ%?eﬁﬁﬂ}ﬂ{%m‘m ¢ an
animal ienlirdiyg Alhosaitaisleapabl€ofmbimatitns @ieetigtoatindieotighder didtsgically active
xample, fatty acids/salts in.cambination with pile 5 acids/salts. One
metabol R B Rt 1 B S5 dldiivn o prodrugs
and phdruribertipghetratieptabhh anlters fintle depplyode by ldre ifvantiyhetplermaceutically
acoeprafi AV SIYIGNC:20-0801 efher Qldonuiclsotides of the invention may be
PN ered ora yp In grgﬁuqxér form inc u%ﬁng sprayed dried particles, or
coheplexe d pootbrg midicatesnafopaptiotas afiig ahaicle plidecaitiplaxifigetive or less
. agents, and their s are furthgr described in U.S. Patent 6,287,860
sctive O A R i B ety g toereor by e
action dfliguteteotislesamuctheir plepachtionicale dedorbashditaetail in phifedlar, prodrug

. States lications.Q9/1 73 (filed July 1. 1998),,09/ file Y, _
versions {0 R SR TR 2 B PR B R R R et
phosphasgatpdvatshasemdiyeredetlen oecthatieilissinivalyinCONPBHRTIO andGosselin et al.,

. rulati r rahA l.orintraventricular 15
pumlméé%ﬁﬂ%%ﬁ%%%so%fﬁofm% ?r? éﬁﬂ%ﬁ%ﬁgzﬁ% é%gé%s%kﬁ% ﬁllg which may also

cbhtairiasufferphdilmectutiarliyothecithisle saltifivesfeuch tas, buysidbgically and

pharznaém;ggigp ’38&0%5‘3{1@8 Os%l@'&?ﬁ%? r@qrﬁé&%ﬁg YrpeH Q&%ﬂ?&)ﬁ:c&g?rsa ts thattsretain the

pharmaceutically acceptable carriers or excipients. Certain émbodimen
desired bfalnsipalentiontprolithe phgentazenponnd amg abitiopis iograinintesoné trxicological
effects tHAPLE, Oligomeric compounds and one or more other chemotherapeutic

agents which 20 function by a non-antisense mechanism. Examples of

Mﬁmémﬂwm@bﬁsd ﬁd@iﬁ@ibéﬁl_‘éﬁ_@mdbmﬁtéw't@ cagfelsror amines, such
as alkalp%&]ﬁ%fﬁg%% ﬁi&gﬁz %fc&g%ﬁj@%?ﬁépm!@xﬂﬁeé@@%ﬁﬂ&%ﬁs used as cations are
d iru orubicin, ble

) actlno_mycm, dOXOI:UbICIn, ep ICIN, 1 arublcm, omycin,
sodium, nRefeastawnid entostinnt ecdyivsineaadaiitodille, Bizahidesedfymittdgaramines are

N,N‘~diﬂ%%§¥l@ﬂyl@{%¥ﬁ@e9cﬂ%% %-‘éﬁ'iﬁe,DcHHIﬂ{é}meé{h [)%m-iﬁgnedicyclohexyiamine,
hydroxyprogesterone, testosterone, tamoxifen, dacarbazine, 25
ethylenqgiaednsazNenkindghernyinelagide, peatinaetiidenelfmimxamipbxarftoge, et al,

“Pharm ORI Gt C AT IMEH SREN 85 OBV TY OFHER UGB MMRPLSaid acidic
melphalan, cyclophosphamide, 6- ‘

compounds are prepared by contacting the free acid form with a sufficient amount of the desired

base to produce the salt in the conventional manner. The free acid form may be regenerated by

contacting the salt form with an acid and isolating the free acid in the conventional manner. The

free acid forms differ from their respective salt forms somewhat in certain physical properties

such as solubility in polar solvents, but otherwise the salts are equivalent to their respective free
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mercaptopurine, 6-thioguanine, cytarabine, 5-azacytidine, hydroxyurea,
deoxycoformycin, 4- hydroxyperoxycyclophosphoramide, 5-fluorouracil
(5-FU), 5-fluorodeoxyuridine (5-FUdR), methotrexate (MTX), colchicine,
taxol, vincristine, vinblastine, etopos‘i&e (VP-16), trimetrexate, 30
irinotecan, topotecan, gemcitabine, te€hiposide, cisplatin, pemetrexed and
. diethylstilbestrol (DES)..When use%witht compounds of the invention,. -
acid for R S AR DT Hhay o ESb TGP (gt Aftion salt
includesoliggnuciectidiesbe quentiably (&y. pb-#laairb foligonficieotidaethfocenpariagts of the
oo e S 00 o ST AR . i
salts aroligenbgtbotiblerwies-Fdstad8; radiotharapynandsligoduptestitiaes.  Other suitable
Anti-inflammatory drugs, including but not limited fo.,nonsteroidal . .
pharmad g A P T IR S g basic
salts of putnety irhitedgantibavidiorgadarabids, sachcdevivaexkgaieichoiipogymtsarids, such
lned.in compositian the invention. Combinagions of antisense. ..
s for B AR R B G v
organic thibimydiion.finio ealfrenepbonpibined dompStmbistitwsdze fead tagdshérr example
acetic agfd,sj)ggﬁlggi%lyaél ang Qoelgcr egl%}gd seuné'(p ogéma%%; %‘%Qi'&%s't!:?&‘,s ‘Of({poex aleic acid,
Invertion may contain bne or more. antisense compounds, par‘%?éularp(/m
methylngligomnetb diidesjcamgétetk i adidstatotziacdid ettt enie orxatiorecid, gluconic acid,
: fti ntisense ¢ ounds, targete a.second nucleic acid target. .. ..
1 _
g e oH bR st s A IR syt
acid, 4-antisesmicylienpoidhdd-tlxaetadtozdiffereit, régionmpfthezeamaciljcleidonic acid,
nicoﬁnica%i&aég%ﬂi&ﬁlﬁﬁ%‘*é&d‘%@'%&f %{“}Hﬁg ng(g(ﬁ?rm)c%uggihg g AT hino acids
_ the art. Two or more conibined compounds may be used toget er'or
involvedsgy demtipithesis Diopintgins iksnated, Heretnatgl ¢ceghitipatentd refepsctia acid, and
Iso wit dBRL R RITIGLeRL WAL PR OLIROY %%8& [ ez5ac H?Pg% | %] -
. S‘O b e 4é§ﬂ&prgssionf0r overexpress(fon. It \é\?llﬁ eun erstogoi%’t%a tyél)t( 'ag)hsatnesmmmc
acid,  cfbwired.patisfionia huwidn. Ibenatsesuligaistoadithat thindtudheiorenetalfe:  acid,

naphthal%ﬂggitiﬁﬂkLMxﬁ% ﬂﬂ@iéﬂhiﬁ %ﬁlgfeﬂ’@mgq@i@ﬁ&u:é%g@re?go&0r3 hos%léo_glycerate,

overexpression. It is recognized that one skilled in the art may aftl%ct
glucose-GiabrephatesNcrarkehwinisel e 2eis fraguibie dooveriomrissisiampies), or with
other aé{@%@&ﬁ&%&fﬁ%ﬂ%?%ﬂm@@%%o%% tﬁ@'ﬂﬁ%ﬁc@%@cgﬂyeﬁ%Yﬁle salts of

amount of a compound of the present invention. Thus, the terms ]
compounge anelthchetrpinat dargithtehdeuonerstiss iy pescetdds waesin Suitable
pharmac@ﬁf@qﬁ}a%&%ﬁﬂf@’vgaﬁoﬂy%é‘ REDG kAR IRG ARG 9R18INGPand include

stopping of the progression of the disorders described herein, but does
alkaline ik aline saehamaieaten aadaaeismatciate wynptents. 98rhenatssgr hydrogen
Carbonatlggg@@a]gg)ep;gmi@ffective amount" or "therapeutically effective amount" of

a compound of the present invention refers to an amount that is effective

iRareatasges prtdentmgmpleariarbersarsytionply aseptebiheksrineediphut are not
limited & {AFTSRRUHARIRABIISIRHANIBRILSUBARAH S PLASIINSLAHABN RS B bnesium,

is believed to be within the skill of those in the art. Dosing is dependent on

calcium,pRAyAHHARYSBH res pRsiENEhaad srenBidBe s sthlcapdeddiine galiftformed with
inorganithR-fRUFSE & satdasing o ﬁ?&%@&ﬁﬁ@a@&%ﬁﬁ{ﬂéﬁgmpﬁhggphoﬁc acid,

.. until a cure is effected or a diminution of the disease state is achieved.
nitric acid and the like; (c) salts formed with organic acids such as, for example, acetic acid,

oxalic acid, tartaric acid, succinic acid, maleic acid, fumaric acid, gluconic acid, citric acid, malic
acid, ascorbic acid, benzoic écid, tannic acid, palmitic acid, alginic acid, polyglutamic acid,
naphthalenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, naphthalenedisulfonic
acid, polygalacturonic acid, and the like; and (d) salts formed from elemental anions such as

chlorine, bromine, and iodine. Sodium salts of antisense oligonucleotides are useful and are
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Optimal dosing schedules can be calculated from measurements of drug

accumulation in the body of the patient. Persons of ordinary skill can

easily determine optimum dosages, dosing methodologies and repetition

rates. Optimum dosages may vary_d&o_ending on the relative -49- potency

of individual oligonucleotides, and can generally be estimated based on

EC50s found to effective in in vitro and in.vivo animal models. In__ ..
wellaccgB0 TP iRt SRS I B o O SRR R Shqiom sats of
dsRNA maypoergivere eheepoevite daily, weekly, monthly or yearly, or even once

every 2 to 20 years. In some embodiments, dosage is from 0.0001 g to

100 g per kg of 5 body weight, from 0.001 gg to 10 g per kg of body
G. viksipini fieion®.01 g to 1 g per kg of body weight, from 0.1 g to 100 mg per

f bo ight.from.| g tQ. kg of body weight, from 1 to

R ORI RO R A0 6 e o
otherwisgeigghtistad withyobegivelrarics moorks dhibgweektynimmonttsp Deoepolynds, as for
exampleorh:f)\éggng)&c?e%g {gr—%atlo gtgdygl%rl%cuﬁ:fsr, %ﬁﬂ?&%&gﬁ@g (31%&?00@8%@% thlﬁzations, for

dose must be calculated to account for the’increased nicleic 10 acid 104
assistingfnheptaen ntsstibuidoformodon pheodicomRigings entot steabiosiedr Stdttisigragdnts that
teach (UG "é%'e fLiprpasi-compsmenany ‘”r‘ﬁ- GRS formutati
-eac or(ﬁl)nﬁ?/@l Ping;%e art c@n easily esllflﬁr{rl]gte reg(é(%?ﬁgﬁﬁslréa es oeflsgc%st}ﬁé formulations
include, Hagedromehdaniieddteeditiancs HH82 Bnfl Toh8dhtratfies0dbth 442N 5,521,291;

5,543,1 300y5flyidsOr @?ﬁéﬁéz&{'”§'§§‘f9§5ﬂaﬁ,ﬁ%ﬂg’?’”%834%@%‘,’6%%%» 5.108,921;

Istributidn, metabolism and exéretion "15 (colléctively’knoivn ‘as ADME)
5,213,808k o g tTSotid 2643 ESS Seqdench IR Ended bdbiusé.all7,978; 5,462.854;
5,469,8$EWISN50% Af 8 gives, chamisirys(e.g. sl 25MQE gapmers WA P2 5 505 756,

backbone) have similar physical/éhémical pfopertiés stch as Wwatér
each of whigbiiftyanstldoatapoveighblaisfresnc?000) and pKa. Oligonucleotides are

efInaied el RIRly f%ﬁ&@@%ﬂ%ﬂ%&%ﬁ?%

Wdlfions and formulati
approximately 1 hour, distribution complete by 24 hours) by é?gtsrit?ll}t(iiono%nu aHons

which %ﬁd@ébp@mwg@pmﬁmdmfémdnwim ndiespiesnasatisaheompositions of
the presgﬁf‘{ﬁQ%tQﬁW%Q{(]ﬁﬁ{ﬁH%rQ@%%%w Hﬁg%%(ﬁﬁ upon whether local or

pharmacodynamics has been demonstrated in tiSsues including kidney,

_ systemigjjgatpisag waawdaaponondbgerep sehe [ieniednoddsninisgaien may be topical

20

25

30

(includi%reg AthARH Coniakh eRyaUR s SYRIDAMEBRARRI CORRUENICHa Al detivery),

issue half life is 1-5 days for first generation antisense drugs _
pulmongry, qegxPitAhaksissh erdreEtatisackbsrwlsrd F0ro® sl sl udipgOy nebulizer;

intratracl@APEchEa,RHIONUgIcRIIgES Wil PhosRigrattioals RackboRes HLRY et parenteral
al., Curr. Opin. Invest. Drugs, 2001, 2, 1444-1449. Following successful

administraligm BILUR R A58 AL abIEAy REDh THBQMARSIUSH TR THRNPRb AR RlGamuscular

injectiofNBrARYARIBIEVER! (NeLEHIENES Of IHRMRRASCIRIRWERFGRINRE administration.
oligonucleotide is administered in maintenance doses, ranging from

Oligonugl gisteyith ableppetneg? o vodihaeighty! swdiitainmassd disyeddodveparticularly
useful fRVED 20NRRIRaNYRI S LHSRIRILAIHANEAY MANAE RGO HRSR BRIt bioavailability

specificity in accordance with certain of its embodiments, the following

of orallyadmiisesedy aligapuelsntidantd sRetipientohanearingiedenturgeats, bile salts,
fatty aci@@}'bﬁé@aﬁﬁ@“ﬁgéﬁ%@hﬁ?ﬁdﬂ%ﬂ%ﬁﬁ;ﬁ%@@%ﬁ@ﬁ@@@m BREBoAMric acid
the like recited in the present application is |ncoigporated herein ?f/
(C12) We%ﬂ&esﬁtﬁs%ﬁti?ﬁyp%ébose shown to be effective fatty acids for -enhancing
biavailability of oligonucleotides; ursodeoxycholic acid (UDCA) and chenodeoxycholic acid
(CDCA) are among those shown to be effective bile salts for enhancing biavailability of
oligonucleotides. Delayed-release (for example pulsed or pulsatile-release) formulations and
sustained-release formulations are also useful for enhancing bioavailability. Bioadhesive

materials may be added to adhere drug carrier particles to mucosal membranes to enhance

uptake.
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EXAMPLES Example 1: Synthesis of Nucleoside Phosphoramidites The

following compounds, including amidites and their intermediates were

prepared as described in U.S. Patent 6,426,220 and published PCT WO

02/36743; 5'-O-Dimethoxytrityl- 5 thypidine intermediate for 5-methyl dC

amidite, 5'-O-Dimethoxytrityl-2'-deoxy-5 methylcytidine intermediate for

smethyl-dC amidite, 5-0-Dim xytrityl-2'-deoxy-N4- .. . .

o A g I R TR digitgtion may inchude

transderamnldice (6, Qifdidents, lotions, creams, gels, drops, suppositories, sprays, liquids and
d .i triphenylmethyl)-2'rdeoxy-N4-benzoyl-5-methylcytidin-3'-Ozyl)-2
powder S, R P g, e ana
the like 25| boroeisssaradenissing 2’ (DEksbrotdoxygphvesing] HeAkonnasidise be useful.
: [¢li '+O-(2-M xyethvl) . madjfied amidites .

R e MR ML RS, S B cppemiently e
presentedath sy theddS: ety loriginee perephindhiectoiehing dintey(510i644 techniques well
kn Rimgth %ﬁﬁiggglﬂy ethy:2-O-Q@-methgx (E(w |)=2-meth hurid'n-S'- yh-2. .

Ow'n -cyanoethyl-N,N- d%lgs?opro%y hos%—%ré?n%d)@ i%%d%?f}%a?% ﬁeﬁ%ep Opﬁln)ngl ng into

associatBrOlpipsénolngritgieptOvith st pbryetvptbdiscarsthidd yiidireipient(s). In general,
the fordfHGHRRIAEprepared by upif: d jntimately bringing i iati i
) © 0_ 5'-0%mqth&?ﬁ?{yl-2'-%)?(5-r%%%%??etH;bmﬁE%e%rég%%-rlﬁlé?h?ﬁ?%%}ﬁg?ﬁleﬂw active
ingredigyénuitin itsridtermiediate f(6019- U A48l mdidosartriphierny mtithg)d2th@n(3f necessary,

_ Shaping%%r?%@yl)-N4-benzoyl-5-methylcytidin-3'-O-yI)-2-cyanoethyI-N,N-

diisopropylphosphoramidite (MOE 5-Me-C amidite),
(Bhe compaieathoiiie presayirimstentier may be formulated into any of many possible
s RN QXY BN G HRCRZ8Y IR 3ufesy et HydiiNQ
dosagehgé%sp%‘%{ﬂ/%ﬁfggﬁgg%%gzﬁ%Igg%?%?n%%g?s, Qe@ c%%ﬂfé@, HY({LR"d'gyrups, soft gels,
supposi{eyies, (d eixmeth Hiasprmeyifisth i) the @rggent invention may also be formulated as
-N4-i: iN:-31:09-YA)=2= N-dii .
e R T
substanggisibeeha iy trass. (Hit atRsRsHiNeb e ctyprnsier dskludingidifes, example, sodium
boxyRdRiRETIRRIRABYE agsi in stabili

car Oxygl%phen.ylsﬁlf/ﬁ?g 2_2%3/ %ﬁn eﬁﬁﬁ%ﬁ%ﬁoﬁ .Qaﬁeifso contain stabilizers.

Fhgrapepitisabipriepgrtions ob fr 1sasgar dryemiay sosledeyibrdme not limited to,
solutiong, 'Qﬁ(i(ﬁém'ﬂmalffﬁiﬁiﬁx%hﬂ @aﬁ@!%@éﬁhﬁ{y'%ﬁ%ﬂ%}" urigipe pharmaceutical

5'-O-tert-butyldiphenylsilyi-2'-O-((2-formadoximinooxy)ethyl)-5-methyluridi
compos%@p%&@_@mg@ﬁgmﬁM@&Wp@e{@im?ﬂtion may comprise one or more penetration
enhancefMAHAANURGRIRIDH LB eERYLIBHINEtA neredients.

(dimethylaminooxyethyl)-5-methyluridin, o ) )

SIS NITS ACONBIRHEM PRIFTESBRYE thipems AE @itk dispersed in another in the
form oﬁ&@p@wﬁ&a%%fbé\é@ﬂ@%hy'&ml@Q%XS}&Q‘5MMHH§%5§"%%% additional

cyanoethyl)-N,N-diisopropylphosphoramidite), 2'-(Aminooxyethoxy)
compongifg| &b sitilitimititte dispersed phases, and the active drug which may be present as a
ol SR BN U A 0 O o
includeasiimemhrsimeobaickyanrssyt (voNAEDEY isieoaititheimiitesre well known in
the art i@ GithdY-GinehyieRines e B -PIRE LA G cornorated herein in its

. 5'-O-d|methoxytrltyI-Z'-O-(Z(Z-N,N-d|methylamlnoethoxy)-ethyﬂg-S-met yﬁ

'eﬂﬂretY-uridine and 5-O -51- _ .

Rinethiitd a0 dria Nwimsth e MIRCRIRAS e RNLRMEA s used in the

uridine-3'-O- (eyanoethyl-N,N-diisopropyl)phosphoramidite. 2'-Deoxy ané
present PYRTEAR Y QHABItCHPPSDIREX Jaaes 2 veeirle vpmerses ah seplyiphiisphippid arranged
in a spHRALIPPALSEI AR MRS PUTHRASEs are unilamellar or multilamellar vesicles which

have a membrane formed from a lipophilic material and an aqueous interior that contains the
composition to be delivered. Cationic liposomes are positively charged liposomes which are

believed to interact with hegativeiy charged DNA molecules to form a stable complex.
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5 from commercial sources (e.g. Chemgenes, Needham, MA or Glen

Research, Inc. Sterling, VA). Other 2'-O-alkoxy substituted nucleoside

amidites are prepared as-described in U.S. Patent 5,506,351, herein

incorporated by reference. For oligo cleotides synthesized using

2'-alkoxy amidites, the standard cycle for unmodified oligonucleotides

was Ilzed tthe wait ste fte deliv of tetrazole
Liposor oS P BEUNEY ST R NS ETE A rather than
compleb-wiethiyl- Be@@xﬁﬁﬁ@lﬂﬁl(ﬁdﬂﬁaﬁhﬁm@pﬁﬁiﬂﬁ&m byaihesided deliver DNA to
according to published methods (Sanghvi et. al., Nucleic Acids Research,

cells. 1993, 21, 3197-3203) using commercially available phosphoramidites
(GipusE&eseamh ix&ﬂedmgs\éﬁ@ﬂlﬁhehﬂ@eﬁeﬁpkiﬁﬁde ;M:A)w]hﬁ:h as used herein,
refers t Fuoro amidites 2: quorrcl)eogponucleé)tl(g{a S}/cp'[ ?f%g ted int
: %es% nae%r(é(\)/lo%sf’ynﬁ(awasakl St arP N P 3 8 incorporated into

hposonﬁ@ﬂr@dit)mmdﬂdn&d?atemlhﬁ;ﬁz?ﬁf%&eh mﬁnvamﬂnmﬁaﬁﬂamfﬁgeﬂm specialized

riefl the otec nuc e N6-benzoyl-2'-deo 2 -fluoroadenosin
lipids. E Aam In%hesae Ilsgflirtl)ékeczg?{nq é)rSé)ln'TE;; g{/eg 1gse i Whieh part of the vesic ?e -forming

lipid p@tioataﬂ]imrﬂlbmmﬁmmnos;ﬂadmﬂmm starting] yostieiihl andshieflOatized with one or

i literature cedures quoro ato
more Ty B IR e 6 G P I & o somes and their
uses areNBrthen zle;dribbféta-U%xﬁbtaﬂfﬁ;&&ﬁ%dﬁmﬂe:mo@eﬂhﬂélyrpmﬁmt& @ntirety.
t he 3. dtt d | (T, nterm diate
Inl‘fln ﬁlggl%l(%l %L#%Hglsft 5 ul‘a (R'lllée%{é nzxoﬁ?&:}gi%o}{s (OIH tll?l):l resen hﬁvc?ntmn may also

Depr t yiigrodps was accompii usin
include sturﬁ@taadtsnﬁﬁmdiﬁagiwﬁmmmddum @ﬂoddstwefmmsbdcbommmmmmsmns is
well knd A %"aé{”&}riﬁéDMnf}]%ﬁ B e A O3PNQIAMIGIE 11 5. Patent 6,287,860,
intermediates. The synthesis o eoxy-2'-fluoroguanosine was _
which lauwmqohmédlmmgma:ﬁrammpyld|S|onanyl (TPDS) protected

etﬁ‘e er%{z? %ﬁéﬂb %\%%t% %rté materla,lo asr[l)% COP{V E)Sﬁog ancers to
the intermediate I§O ut ara oruranosyilguanosine. pro ection o

effect thheffio® debwprwas mmdd@spmmcnmiym@hymegwo@p adiition to aiding

I S n ne,
v i O A TSR o
the permﬁablélfp’rg’dhpmhthcﬂdeﬂm@H@m@témgﬁ@mm b¥ ldRsgriderbas belonging to one

of five %tl%@gaégt d‘?'%'@é&‘éﬁ&%&seﬂf&g%ka ﬂén Ul sa%MTéxgﬁgil? Q‘M’&? and non-

p osphoraml tés. -52- Synthesis o eoxy2 luorouri new
chelatingcoomnpliftrianty tHensbaifioatohaicaritendiibeipresssdure firtheicfescribed in U.S.

Patent 82’8’?@&%(’:&1 clﬂefg R@?%BPJWE&%?X llﬂﬁaﬁg \éll@&r&gat%%éﬁto O%Q acids and their

hydrdgen fluoride-pyridine. Standard procedures wére use in the

derivatigeDKich a6t 35 BrREfcaisicapliorsnidicdels ﬁlr@ef@mpkﬁ,mmddlmwagd (C12),
capric st '5?%%@1@&3”9&9“ Bgﬁqﬁﬁoé}ﬁg fé?é%li%”% 11@%'1%?@%%’ linolenic acid,

selective protection to give N4-benzoyl-2'-deoxy-2'-fluorocytidine.
dwaprats@mm%rmg@d@a& werwelsén (wlobtdimgnostepyiTagrdycerol), dilaurin, caprylic

acid, aréﬁgiw ?@é@@'i"}ﬁ&@ca&é@e N@H&%‘@f@&)’f@%@%@@[q{l:esdc].}gicamnmes

2'-0O- Methoxye hyl-substituted nucledside amidites are prepared as pef

acylcholinesnmprntsastl Niaglreoridfsetinh Bimintagicety, a0gptapd; sgtssbarcof (i, oleate,

laurate, caprate, myristate, palmitate, stearate, linoleate, etc.) (Lee et al,, Critical Reviews in
Therapeutic Drug Carrier Systems, 1991, 8:2, 91-192; Muranishi, Critical Reviews in
Therapeutic Drug Carrier Systems, 1990, 7:1, 1-33; El-Hariri et al., J. Pharm. Pharmacol., 1992,
44, 651-654). Examples of some fatty acids are sodium caprate (C10) and sodium laurate (C12),
used singly or in combination at concentrations of 0.5 to 5%.

Exemplary bile salts include, for example, cholic acid (or its pharmaceutically
acceptable sodium salt, sodium cholate), dehydrocholic acid (sodium dehydrocholate),

deoxycholic acid (sodium deoxycholate), glucholic acid (sodium glucholate), glycholic acid
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2'-(Aminooxyethyl) nucleoside amidites and 2'-(dimethylaminooxyethyl)
nucleoside amidites 15 Aminooxyethyl and dimethylaminooxyethyl
amidites are prepared as per the methods of U.S. patent application no.
6,127,533 which is herein incorporated by reference. Example 2:
Oligonucleotide and oligonucleoside synthesis The oligomeric compounds

. used in accordance with this inventign may be convepiently 20 and . .
(sodium ghxeRal e SGAUFEE I n Ot A BP BT ek by Rthigiotic acid
(sodimnﬁﬁﬂi@ﬂ?@[ﬁté@!l t%iﬁma&mbﬁsiscism Ctéi)dﬁﬁﬂerﬁhwedﬂyﬁcﬁ@hkdjn g:?f@fodeoxycholic

. example, Applied Bigsystems (Fost ity, ( y. other means for . _ .
acid (oG4ER AT B TR NSy B AR AT 24.25-dihydro-
fusidate%ﬂl_'nbﬂﬁlﬂ.slc&dd%wﬁﬁlkhﬁmm Y (bﬁl@i&ﬁl&iladiﬁwpw tjﬂfriesél?ryl_ cther (POE) (Lee
aligonucleotdes such as the phosphorothjoates a ylated derivatives _
et o, CBBE BT MR i B AROFS el BOboP RIS S B Chapte
39 In: RUgeALGIEOPIeSBIREHDINESIZed @) apthuRanaRafANA synthvesikePublishing Co.,
Applied Biosystems model 394) using stan hosphoramidite . .
Beston, dHmd QUG RO by YOG S AT LTS (B Ljpeutic Drug Carrir
SystemsSYIO8E Sized3Similantenore spabdie PlesrnligomiciReiida998jheh ek vutnghita et al.,
exceptions; thjatj effected by. utjlizing.a 10% w/v solution of .
1. Phaty S ARt s GISha P es e BN ar T Cap gpmctration
enhancepf tbepespbilikages ke thint@ffeedetibnvhep tonsbiwed.increased to
180 sec and preceded by the normal cappin . After cleavage from .
R RIS ETORRIG 1 Eo BT U A CHS TRty acds
were evehGridie- tidutivi) epatiganudie alites werehrecowetadibyUBredpitatingmbination with
>3 volumes, of -53-_ethanol from a . soluti Phosphin _
leurate ARG HOL R ERArE dRoeOeh het n 17 PA BRSSO Sy 1, 1998).
heteinimedifaratedbwitfesenadzAtkyl fhosphdnateactigomimtbptidegmad according

. prepared as described in U.S. P_a%ent 4,469,863, herein incorporated by

fo thEII‘Bé %?% 10

B %qﬂg‘ég?y(-" '%flnme]tﬁ[ﬁr%e Bhosphonate oligonucleotides are
PrepatfstiaadéncripéchlmtinSni Ratdosi 668103, 2BSond, #REH50e ndiginucleotides of

. incorporated by. reference. Phasphoramidite oligonucleqtides are prepar .
e vl Bl T PG TR TR SO M A RO ey aids
fatty acidhestpeyatesbidy, refietaticg adtkidpindsphitrntahisateipliyomytlgntides:akeclude neutral

epared as describ g) u isheFPC 10 applicatio . .
o TR L BRSO aitositng e
disteardMeh RAHIZA90: HesROGIMERIY c NeEeimkineorReTRIRE AN TEIE BRGS0l DMPG) and

. . 3'-Deoxy-3'-amino phosphoramid ligonucleptides are prepared as ,
et A SR S PES RT ﬁ%%?&@%ﬂ&%%{iﬁ?@@lamme
DOTMRhosphotriester oligonucleotides are prepared as described in U.S. Patent

023,243, 15 herein incorpotated by r . Borano ph . 1.

o G R IR SR . ion mey o
encapsudatads A thih9Spbstimkerein meprjormtedopypietese tiverctt,thin-pertiginirgto cationic
.liposom%lslgo gﬁ%&\?&i%ﬁ@ﬁ%&%ﬁg&% %%a%%c@&%ﬂi@é%t ) Ifig%&gtin particular to cationic
lipids. Fatty acids and esters, pharmdceutically acceptable salts thereof, and their usés are further
described in U.S. Patent 6,287,860, which is incorporated herein in its eﬁti:ety. Topical
formulations are described in detail in United States patent application 09/315,298 filed on May

20, 1999, which is incorporated herein by reference in its éntircty.

Compositions and formulations for oral administration include powders or granules,
microparticulates, nanoparticulates, suspensions or solutions in water or non-aqueous media,
capsules, gel capsules, sachets, tablets or minitablets. Thickeners, flavoring agénts, diluents,
emulsifiers, dispersing aids or binders may be desirable. Oral formulations are those in which

oligonucleotides of the invention are administered in conjunction with one or more penetration
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5,639,873, the contents of which are herein incorporated by reference in
their entirety. 20 Oligonucleosides: Methylenemethylimino linked
oligonucleosides, also identified as MMI linked oligonucleosides,
methylenedimethylhydrazo linked oligonucleosides, also identified as
MDH linked oligonucleosides, and m#ftylenecarbonylamino linked
oligonucleosides, also identified as amide-3 linked oligonucleosides, and

enhanceretHtfatEriR sy inksterginincudsidus; aridsiaedionestess or salts thereof,
bile acidisle inkethligenesleadassides .38 WRY asiiXRd MaEKRRRS e further described

i compounds having, for instance, alternating MMI and P=0O or P=S ]
in U.Siflatepls @ pribarsthicd dissérpraadintods Rergisnie sits7grairstys 2deppsaitable are

combinZif89 .67 feretBRABR AR H10r282nHof WAICH QIS DBIE R IBSANANAIRH with bile

by reference. Formacetal and thioformacetal linked oligonucleosides are

acids/salfs. \Giccamiinatinneid huselivaritosloprsaddiramioasidendidA. Further

penetratideO EARRARGSDIN ERIBECRSR 0RVRIDINEES xide liaked PUBRNULIERIACS B ety1 cther.
prepared as described in U.S. Patent 5,223,618, he?ein incorporated b Y

. ) . Y
Oligonyelpafitfseobia 18yisaiiogmay be disitretd el dcitserpmuks) raphgduding sprayed
dried paRigREOH AEHWIBARYIGhaAsIBHaRIGRRHLISS (RIeHaf i IP ePiYfexing agents

Nucleic Acids (PNA): Synthesis, Properties and Potential Applications, -
and theip R A E B AROTTATEHE sty 4996048 5.5, THaghiagnsrpgesated herein in its

entirety PR RN ALY da9 68 3D bt RAteMSRRSE:08 70RO 2 @MEd in detail in
. 5,719,262, herein incarporated by 5 reference. Example 3: RNA
United Sgtih SRR ROt L e Sy AR erHiS), (bhsedci fesMerafe 1999) and

10/071, 9200 rARABIRB:BAMANONB0 B QIREHIDY GFAHP s SHAERIC INRIBHIYeference in their
reactions. Although one of ordinary skill in the art 10 will understand the

use of protecting groups in organic synthesis, a useful class of protecting

orRsokiaides sily| etherslativpartieadarauikycsily! atiesthaes Used Wiraventricular

dmin rotect the 5'- ygéox[yl jp combinatign with an acid-labile orthoester )

adminisyplia R GHUBSHRR'S ARERR FOTHIS Ko MR B BtaE P o BRfgaitsss, diluents

and othetsedaith slahdesdscidspbasasyntiesisdesbnatagyn ltdsdmpertantier compounds
doth las Iﬁéﬁmove ttl%acid Ii%i\ge orthoester protecting group after all other

anc othg, RS Y S RTBPERE F IR S P E RGP e silyl protecting groups

ddeing synibedimens wethanilkereimo yed waeshaesiesiivihesmpadasiiedontaining

deprotection of 2' hydroxyl. Follpwing this procedure for the sequential

edu
one or G SRBIHHS SOTPEHIT APLotE, SO S EFoR ERLI St RECRe sgents which
functionZihyoionydhispiatenticlggianpB thabpse dfifesantiniyrwmeyediangais include but
differentially chemically labile, RNA oliggnucleotides were synthesjzed. 20 .
are notp Wlo‘;fl‘%o%c?ggﬁgescé?g‘ gﬁ?ﬁgg’l‘ité%gi &tep eq‘ﬁsﬂeﬁﬂ%‘@g}dﬁm’ daunomycin,
dactinomycieotidexisraibided seduitially {®nibibindirestinmiéma sbdmycin, mafosfamide,
Qort-boundé)li 0l uct%eo:[i%l . The fi stnucleoﬁfle the _3'-end__of he . .
I, ARy s R s Rt RS epomcin
D, mithibonudte ogictelphosghdradniciieragatanigtoteaissrdsiad, campln@ihedacarbazine,
baszelcond lﬂase onto lthe15'- end of thetfirst cle%?side. The s.u(gé)ort IS .
procarb{iG - o AR S PSP R AR5 CopSA R e oramsacrine,

was
chlorambnéydnidéidcyieishbipoétylsmoie it oghie dinkagdsimbrmalxidized éptibehamide, 6-

mercaptgf)%%ene, 6-thioguanine, cytarabine, 5-azacytidine, hydroxyurea, deoxycoformycin, 4-

entirety.

: up
1f0sfam1c 5

hydroxyperoxycyclophosphoramide, 5-fluorouracil (5-FU), 5-fluorodeoxyuridine (5-FUdR),
methotrexate (MTX), colchicine, taxol, vincristine, vinblastine, ctoposide (VP-16), trimetrexate,
irinotecan, topotecan, gemcitabine, teniposide, cisplatin, pemetrexed and diethylstilbestrol
(DES). When used with the compounds of the invention, such chemotherapeutic agents may be
used individually (e.g., 5-FU and oligonucleotide), sequentially (e.g., 5-FU and oligonucleotide
for a period of time followed by MTX and oligonucleotide), or in combination with one or more

other such chemotherapeutic agents (e.g., 5-FU, MTX and oligonucleoti.de, or 5-FU,
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stable and ultimately desired P(V) linkage. At the end of the nucleotide
addition cycle, the 5'- silyl group is cleaved with fluoride. The cycle is
repeated for each subsequent nucleotide. Following synthesis, the methyl
protecting groups on the phosphates are cleaved in 30 minutes utilizing 1
M disodium-2-carbamoyl-2-cyanoeﬂ‘i’sﬂene-l,1-dithio|ate trinydrate
.. (S2Na2) 30.in DMF. The deprotection solution is washed from the solid
radiothegapp SHich Qligr B erHikgeotide smlamapatomphdvigspdrclydih taey limited to

nonsterdidld] 4RA0iATRIRVIAMM QIR (rELENRIES ahd adaviiRitdeleaseRuthfe but not

. . . RNA oligonucleatides into solution, deprotects the exocyclic amines, and |
limited {3 sipRdenyadsmapig, 3oy HREIbRYE FIBIEIIES By BlsuhasebipgLisrmpositions

of the iBxghndediRivinatdhiscTtagsadl- b doath agstemeraipsAithslashes are also
rotecting groups to be removed. The ethylene glycol monoacetate

within 3 Aeng GreRYiF §Poub tR 08 IB9ER IS RS ossR Kseashbrised together or
sequentidiBfayette, CO), is one example of a useful orthoester protecting group
which, has the followingé‘l important properties. It is stable to the conditions

P AR SO SO e STMARERNS A B REBTIIGB dhtie SR Re or more
antisenstl @@y tnal e paliReNUDIesitmEYRINeSS, the Ris0n cleptidesiurRAeH and one or

ith mﬁthylamine which not only cleaves the oligonucleotide from the solid

more addibpRA BHSTESC EBES RS HBEIH dRodpiofidi the'Githausidrsestn lematively,

composliestiiting rethdyidioxthsubstitaiantsonothe eidhaesieseredessoalatiredgeted to
withdrawinf%t than the acetylated precursaor. As a result, the modified

ditferent (AP HBE GBS RHSIE RS 1386l CHmRTOBY RiAPBIFSiST SpHfegiRpmpounds

are knoWieifiate aftl @-wleayvagedsanprodoaiahy hitimes fasiesafieethe aceéyuentially.
groups are removed. Therefore, this orthoester possesses sufficient
stability in order to be compatible with oligonucleotide synthesis and yet,

H. Whesingibsequently modified, permits deprotection to be carried out under

relatively. mild agueous conditigns compatible with the final. RN )
AL RBHL HroutEt R b USSP RAR SprtbE it ape or more
disorderknosoviatéievdth (S6atinggSsshon 1 BhckkxphasisnUniverditpouadderadd, that the
1996:; Scarjnge et al., J. Am. Chem. Soc., 1998, 120, 11820-11821; )
most deyi SRR AR RHR: Chir S FOuIo% 18 SRny PO ESeS gussiioaly o
the inhilsikiohetf alednmlibetlFAB&kpRARLRSG- 4862x Prekdiehal., Acta Chem.
and., 1990, 44, 639-641- ddy et al., Te rom Lett., 1994, 25, |
AR st ol B s TR D ar s gt win e
expressiGiifimostaixpfetmindoyarcali@§ 4 2R A3 Rty Gififiitredtvaith Tiedralecttan, with an
. 201967, 23, 2315-2331). antisense compounds (RNA w .
eteciv AN O A IR e, PRSI N B e e pgestment” and
“treatingfietivotsdndedinoorgiar chade grivosssBhaimedortiResearyg el acsiivediay ettecrrupting,
. CQ). .Once synthesized, complemeptary RNA antisense compounds can .
st S R E o 0D R B G e hren,
but doeg duplexestpeiyisehisgcotopd whdsnkooerimpienifoduplexes can be

formed by combining 30.gl.of each of the,complementary strapds of RNA .,

RS A BTE b SRR P 2 g ount ora
compound nédlingileséieri(ientionMefotass umuaocetatehaB @ refR dtik & ESHK@hispdt preventing
the diso7 gffsz mcl\l/,lﬂgég nes}ym acetate) followed by heating for 1 minute at 90C,

]fﬁen .dLeﬁour At 370, The resulting duplexed antisense compounds can be
UBkel ifokits]adisayy, shesmestior othepaviethedsdd ithastigdisctivenoledsfimistration

(dosing)t?sr%%figyecci ioc bg Qwvﬂﬁigtﬂfr: ];%Igioai%]lggg cfnothéha?r{fi&?éjstiiﬁ&% r@e%%%%bnt on severity and
responsiveness of the disease state to be treated, with the course of treatment lasting from several
days to several months, or until a cure is effected or a diminution of the disease state is achieved.
Optimal dosing schedules can be calculated from measurements of drug accumulation in the
body of the patient. Persons of ordinary skill can easily determine optimum dosages, dosing

methodologies and repetition rates. Optimum dosages may vary depending on the relative
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Example 4: Synthesis of Chimeric Oligonucleotides Chimeric
oligonucleotides, oligonucleosides or mixed
oligonucleotides/oligonucleosides of the invention can be of several
different types. These -56- include a first type wherein the "gap" segment
of linked nucleosides is positioned béfween 5' and 3' "wing" segments of
linked nucleosides and a second "open end" type wherein the "gap"

potencyselgindinidyabetigsares! eptidesiiad con taensrablpntin gstohakest dligednemi€Csos found to
be effec%@@ﬂpmrrpéﬂ? DP9)99219&%@%8&?&3tﬁ)é%@ﬂﬁialﬁﬁdg&\é’@rHi?n“Oeb@btﬂ%g to 100 g

apmers" or gapped 5 oligonucleotides. Oligonucleotides of the second
per kg of pedre eigel-lans\vhdn b @arnaenasernimris dady wiegkkve paonthly or yearly, or even

once ev@lyg Melo Geateayuitte QM Bimeds s Eh ?Plﬁ%ﬂ“@'@@ﬁﬁ g to 100 g per kg of

onucledtides Chimeric oha{onucleotldes aving 2'-O-alk

body W‘ﬁsﬁsgﬁh@ib&aﬂ%@&ﬁa W0 gasx goﬁﬁbpﬁﬁrwm@mér@ngarﬂk%tmé g per kg of body
weight, SRATEAE S mmgiﬁeﬁgam%%&ww@w& @mgf&docdy weight,

DNA synthesizer Mo onucleadtides are synthesized
from 1045y ﬁ@&%%@é@@%m@&bpﬁﬁ@m 100 pg to 500 ug per kg of body weight, and

be Z1EP¥N M t ~ARBRRNG B YEAE 08 BE R W
ey e?d|methoxci?tr|tglmz@é))fgr:"lEaa{g?j “.0- phos'gpﬁlg?am ite for thelzé| 2' O@;E%Pzaﬂpzo years:

For douplsrsanded camnpads Shst é‘E’FﬁI basatadntedtpypesennpdratiy)increased nucleic

acid loa8VIRHRYKIGRP ﬂﬁﬂdgﬁ?ﬁ@éﬁ Jﬁﬁﬁ'e&nwﬂﬁﬁéqw Strands) or additional nucieic acid
5'-dimethoxytri fll 2'-O-methyl-3 hosphoramidite. The fuliﬁ protected

length (e igsHcraautlarsstarvaceamrswthd stiopsrehmadinosidibanrhe art can easily
estlmat&%fﬁ%ﬁ@ﬁtﬁﬂémﬁﬁé%@ﬂﬂf@ kb fREakerd® RLRIRACH HBS HRNGIREIRAtions of the

gé) is_ then recovered by an appropriate method (precipitation, column
drug in bpdin SEEFABRPSUBlume reduced in vacuo and analyzed

smiéﬁnbegarﬁsérmd%w@mtﬁe%%&%é byis@illabn SlREHOPRAESIR excretion

and by mass spectromet

(colleet@lb@%ﬂ%ﬁ%@@ﬁf IQ%QWR%%QQME&WWQW%’@%@M because all

sequenc@@@ﬁ@hgﬁf&h'&@éﬁl@&ﬁqg Clegtide$JOE gapmers with a P=S backbone) have similar
(2!-O-(2-methox eth - 2 -deoxy)--(-2! O (methoxyethyl ) chimeric

Physm%ﬁwgbw SHB TG e FER SRR &R nYSEed{fe) and pKa.

legonu@%‘t’ﬁé@r the Zei@nmet@dfl chinedn; oliganuclepdisle, pilhine Guhabiuian afair tife
2'-0- (methoxyethyl) amidites for the 2 -0- meth%&ZS amidites.

approxn&atéy(é Ui SWEW}WWS >(,hstnbutlctn; to tissues, primarily but
not limRB@SEhOeHORidrel?’ @d@n N@I@OKMﬁﬁMﬁdﬁmphwleﬁﬁﬁgChHB@wﬁlon between

Oligonucleotjdes (2'-O- methoxyethyl phosphodiester)--(2'-deoxy
tha?ﬂl‘g‘%ﬁfﬁ?r&ﬂﬂo%‘@!@f‘f@ B O Fﬁ?a%ﬁmt& dd) tFfHs fgctuding kidney,

liver, b@i&gﬁﬁtjﬁ@@&d@ﬁ)@é&lm@@aﬁﬂe@ﬂ;% lpﬁ{me;@mvm@@(pw%%ﬂ@)f@h&ﬁ@emral nervous
O meth |Ch| eric oliggn cleot e with ﬂﬂig |tut|on of 2'-O
system }g;gti

ﬁ?ﬁ? ot el P{b é‘: okt it fisefirsneration
antisens@@@g’@(ﬁt&i%@ymﬁﬁih@dm&fﬁﬁef@ batem@le)lmkawsasvdby@ toe WIRGOE gapped

oo BRI SIS L YR AT, o,
2, 1444 pkasphorothioate internucleotide linkages for the center gap. -57-

Following successful treatment, it may be desirable to have the patient undergo
maintenance therapy to prevent the recurrence of the disease state, wherein the oligonucleotide is
administered in maintenance doses, ranging from 0.0001 ug to 100 g per kg of body weight,
once or more daily, to once every 20 years.

While the present invention has been described with specificity in accordance with
certain of its embodiments, the following examples serve only to illustrate the invention and are
not intended to limit the same. Each of the references, GenBank accession numbers, and the like

recited in the present application is incorporated herein by reference in its entirety.
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Other chimeric oligonucleotides, chimeric oligonucleosides and mixed

chimeric oligonucleotides/oligonucleosides are synthesized according to

United States patent 5,623,065, herein incorporated by reference. 5

Example 5: Design and screening of guplexed antisense compounds

targeting elF4E In accordance with"t%e"present invention, a series of
EXAMEE‘E@C a_tcid dgplexes comprising the antisense com_pounds of the

present invention and their complements can be designed to target
Examplel FASyithesiucfddbelsaside thnsphof thaiditisense strand of the duplex

ises at least an 8rnucleobase portion of an aligonucleotide in Table

R s R R S SR R RSP Rmarcd s

describathane Uatu BaltentntoéRiclL O uid obadehed DT AHOV@R!TTg3; THa sEisrthoxyirityl-

_ . 1:strand of the dsRNA is then designed.and synthesized.as.the complemegn "
thmldncsl)% théntgn |§%1r§ee st?g%d anlgérjtnggé/ algg: con a}llfi]}%fodiﬁcgﬁdiﬁ%l%ﬁh%ﬁ%?ﬂsﬁto e0Xy-

methylcgiidercte immus:dide exXam lensdthylndCe minoiditee n 6 dtH isteaholsyof tyle? -deoxy-N4-
dsRN X would plementary over the centr leobases, o ;4 41

o SR SR PTG 50 SN AR .00

Dimeth@{uupihmyﬁngtbﬂbmanﬂwkﬁeb@nmywhavémlwethﬁng’ih@ﬂw)elbopamhyh-NN-

o i the of oyerhangi uclegbases isfrom1to6 ,
s R LUEENGP! PG A e -
Fluorodpoambensisoverh&idinpmycidoizase?’ i fnondeta B pindine, 3' @hdDef2olythoxyethyl)

e QN and of, the 4l , ther iment, the number Qf V(D
mosii 0 LSS AU WIS S oo
methox yiihjdké dstirigsidinanother epsbolimatst, the numberivéd2@gverhangifg-O-(4,4'-

e DR T
diisoprofsEdopiNemBEicatd AEviRgmitithtiEbbissbositdng-at O-(2-methoxyethyl)-5-
methylcgﬁgﬁﬁgquggf&@ Wgngl&%&ﬁ)% %@%ﬁ&%ﬁgﬁhﬁ/&)ﬁq %‘genzoyi-S-methy]-

__ CtgagaggcggacgggaccgTT Antiserise Strand EQID
cytidine]||f|||| I TTetctccdeisgeeditfge Serl$éGitaddRongherdnplSEdmpthyl)-2'-0-(2-

methox NRAPRY IRADAhS. AERONIRANL. 2 Buples compdainaanansense strand

. aving the same sequencé CGAGAGGCGGACGGGACCG may be
diisoprogpdpraerhamimisiiiat®HaE (rdismigrmidinkide - Sl bieiPanehoxysripbanylmethyl)-2'-

(2 rezlejee clevay ISeNse S »‘JS%E& N@iA56) Hlililliiii
61(2 mﬁgtctccgcgﬁc%%ﬁ%%ﬁ%gﬁﬁg%ggpCIemengtl)ggsl\}E@Q\ﬁlD NO:459) -58-
diisopropyipknspleoramislitse GhiMoltcaradisy bidoféttidriamethexstiecayincthyl)-2'-0-(2-
methoxﬁeammﬁﬁsm%ga&q%@iﬂ.@w 18 EpME MYLRUIR IMIYER 9B horamidite
airpin or other sélf structure) or two (or even more) separate’molecules.

(MOE @ nmighitahod dPthrainsesy ety b ensphipidly eaniditesefindd 3 diddibsesthylaminooxy-
ethyl) RERILRI SAiGRased oMM MAC0BHeTRAB" RitedsieysifiuitQ): 5-O-tert-
. Once synthesized, the complementary strands are annealed. The single
Butyldigheapilsd WO aiinastedand wedisbitsimeconcentratidh- tsrisBuinidipheylsilyl-2'-0-(2-
hydroxydit50s Atttk Rieact) strand iscompinadniith kRl iR 525 - ~butyldiphenylsilyl-5-
methyluridine, 5‘~O-tert—butyldiphenylsilyi'-Z‘-O~((2—f01mad0ximin00xy)ethyl)—5~methyiuridine,
5'-O-tert-Butyldiphenylsilyl-2'-O-(N,N dimethylaminooxyethyl)-5-methyluridine, 20O
(dimethylaminooxyethyl)-5-methyluridine, 5-0-DMT-2"-O-(dimethylaminooxyethyl)-5-
methyluridine, 5'-0-DMT-2-0-(2-N,N-dimethylaminooxyethyl)-5-methyluridine-3'-((2-
cyanoethyl)-N,N-diisopropylphosphoramidite), 2'-{Aminooxyethoxy) nucleoside amidites, N2-
isobutyryl-6-O-diphenylcarbamoyl-2'-O-(2-ethylacetyl)-5'-O-(4,4"-dimethoxytrityl)guanosine-3'-
{(2-cyanoethy!)-N,N-diisopropylphosphoramidite), 2'-dimethylaminoethoxyethoxy (2-
DMAEOE) nucleoside amidites, 2'-O-(2(2-N,N-dimethylaminoethoxy)ethyl)-5-methyl uridine,
5’-O~dimethoxytﬁtyl—2‘-0—(2(2-N,N-dimethy1aminoethoxy)-ethyl))-S—methyl uridine and 5'-O-
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solution of annealing buffer. The final concentration of said buffer is 100
mM potassium acetate, 30 mM HEPES-KOH pH 7.4, and 2mM
magnesium acetate. The final volume is 75 uL. 10 This solution is
incubated for 1 minute at 90C and t_gékcentrifuged for 15 seconds. The
tube is allowed to sit for 1 hour at 37C at which time the dsRNA duplexes

. are d,inexperimentation. The final concentration of the dsRNA duplex ., -
Dimet G e S B M oz thawedr e 3-0
(cyanoeth 8 -hiesliBnoepybphesphdheddipdexed antisense compounds are

evaluated for thgir ability to._15,modulate elF4E expression. When cells
réjcﬁggxg(ﬂ%&cr?n%%hg%ytﬁ%dggtreated with duplexed antisense _
c@vipeunydsrdf 2hmithexyibataFgroetithgidisnin@ gl phdsplatesn s wieee purchased

washed pnce with 20 L OPTI- 1 requced-serum,medium,(Gikgco .
rom e e i ant P MBI D i Weing, va)
Other 240QRBOT Wu{GittedBRIC) il thenidsice cidupiepantisensie@ibed in U.S. Patent
: na fin niration of200 W, After 5.hour
5,506,35?nﬂ%?elfl n 11%0%1361'%46 jﬁﬁﬁé?%ggﬁ nf%) : l.cl)ll“fi'lgoél&? eétlﬁ%‘l s%z?

re Dt o
& medium is ‘replace s are har eé}%%%%gﬁ%}%}fgsz alkoxy

amiditesftdretstatdaeh e eviichime i ob gioplatectidrsl wergstiteddctseept the wait step
atter pullEBEHIER B RELGR RBP4 Ry cleqidedsglation 25 After
c rolle a |

eavage from the cont pore glass solid support and deblocking in
céniarnratedtzigamornitaming rbxivghal 856yt 2Hirho(fraVidi€) nucleotides were

' ; . ) i p
symthes B B e AR AU R A R 103, 21,
3197-3208veusingyeeaibyrelaldi aspitaple adwspucauddipy (GisteReseamwhighterling VA or

ChmGggggrmg}ﬁﬂgm ﬁ;i\g)by capillary gel electrophoresis and judged to be at

least 70% full 30 length material. The relative amounts of
phosphorothioate and phosphodiester linkages obtained in the synthesis

2 Fluolis dgiguined by the ratio of correct molecular weight relative to the -16
amu product (+/-32 +/-48). For some studies oligonucleotides were

peﬁﬁb@wlﬁ&r@%@@é@mwmﬁ@w@ﬂgﬁﬁeg ipteqiesty. (Go1asaki et. al., J.
Med. cﬂ@@r,1?%2”3&153]15@6%%@“%%?‘5!@9&%3@%@%% %@B@fy‘@xla%rﬁy reference.

similar to thosé obtained with non-HPLC purified material. -59- Examplé 7:

Briefly.Offtforitietsettde mislassisis Isorbenaonte msanutOifgomadessins wepe synthesized
utilizingmmﬁ%?ﬁglwaﬁgﬂgb?g@Sﬁeacw)é?m%)hﬂ%@gﬁ%&nﬁ@il%trs)faﬁlﬁng'?nateriai and by

automated synthesizer capable of assembling 96 sequences

modifyigign iiteraBbasRrosedwsswatershy, dhep Rodiphadisersr paseitisdtriticed by a Sy2-
displacdifKROBE YeIEAIIRLAALRY,AX I dARINWIH AIHE B P95 e hino furanosyladenine was

Phosphorothioate internucleotide linkages were generated by sulfurization

selectivghyimeferied i Bukesdrnibnd3asnbe 1 divlisEdpskopagekddgdlnt intermediate.

DeprotBoKdreps @iceteniprilendtar@dasdnidie-proigstedas accomplished using standard
beta-cyanoethyl-diiso-propyl phosphoramidites were purchased from

methodelggicretarhstoadrigrae@hedp Boip yred) Biosjar s, Fuitstarytatal-gpMT) and 5

DMT-3PhasSpasianfidsealauayeditiisNon- standard nucleosides are synthesized
a%ﬁéer standard or patented methods. They are utilized as 10 base

prbt€cte 8YHERESEy an8Ethy iSO Py BABENBLSHIRite ¥ 8O liggRERIMISE  using
teﬁaiso%ﬁlﬁ@ﬂ&ﬁ%@@”‘(’?yggg drRrotepiRsl With SANGERHRISHMRAARAH 230 starting

rt
_ elevated temperature £5 -60C) for 12-16 hours and the released product )
materialp o ApieFmvasinn to  the  intermediate  diisobutyrylarabinofuranosylguanosine.

Deprotection of the TPDS group was followed by protection of the hydroxyl group with THP to
give diisobutyryl di-THP protected arabinofuranosylguanine. Selective O-deacylation and
triflation was followed by treatment of the crude product with fluoride, then deprotection of the
THP groups. Standard methodologies were used to obtain the 5-DMT- and 5-DMT-3' -

phosphoramidites.
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The dried product was then re-suspended in sterile water to afford a

master plate from which all analytical and test plate samples are then

diluted utilizing robotic pipettors. 15 Example 8: Oligonucleotide Analysis -

96-Well Plate Format The concentragign of oligonucleotide in each well

was assessed by dilution of samples and UV absorption spectroscopy.

S llengranieay PSR ROTEIS A9 B AUARE Bbaiticas
) céaggilllarys/ electrop(ihoré[‘sylisD Cgﬁﬁg{e&?’%ﬂe?ﬁ?e 96-vé§e]TP %)ar]rﬁegﬁéztifm%%)dlﬁcamn of a
literaturp /NOETINM QO MBDYlor2 {3k dnbidtudtyeprdparstisafplesyduracil was treated with
70% hy R G ORAREIS (S e SRR U INPROG AR AL D: 3

’ yBf:g{sge and back %%e composition was conﬁrmeg %y%d:& g?@?sﬁec%) %%” and 5

DMT-3 ‘pbaspboriagidifitizing electrospray-mass spectroscopy. All assay test plates

wargdlytaddiam ciMasiet Rl sing SNoIG ARt Mk SRI0SL PORIG curia;

pipet?orssl/. Plates V\(/:g}e_judged t%lﬁée accepté%le if at feast 8%'0% gf? g'hgt}?ﬁoroundme,
followedobypsalest vn metptarnwisresitde dbt-8892duit e d gk y25- Bxervpttidin€ell Standard
procedu%%@ﬁk@@ﬂgggfm %dfﬁﬁﬁﬁ' 'aﬁ@tf-%tgﬂ?ét 3 ?ﬁﬂﬁﬁ%@e .

compounds The effect of antisense compounds on target nucleic acid

expression can be tested in any of a variety of cell types provided that the

tqggﬁ&gmgg%gﬁﬁg%gﬁfﬁém@sble levels. 30 This can be

routinely determined’using, for example, PCR or Northern blot analysis.

The3Misiingyetiviypdstiftas ovidleesioe tmatiser arpumspsrss, upotitke methods of
Martin, SRINMRESE@RMRE 1OUinghs 1sed 4RECYIded that the target is expressed in

the cell type chosen. This can be readily determined by methods routine

in the art, for example Northern blot analysis, ribonuclease protection

aseemiRb 3Tl -Chudieadige!s: arbmanHansiionathethPiadiRb oxyetn

cargbr%oma ceﬁejﬁg -24 \l/lvas oi)tainead from the American?Type (?ulture oxyethyl)

ayrdeaside antditedvianassas, VA). T-24 cells were routinely cultured in

Cﬂ&ﬁ%@%ﬁ%@)ﬁﬁé&i&%@@%@&%&q%ﬁi_@%@ Qf%tbqufﬁ:@cf 1503, HS)methods

0

supplemented 5 with 10% fetal calf serum (Invitrogen Corporation,
of U.S. patentisnglieatipthaciiiid 7108 onnistpis hateindngosnessted e rsfeomee.
micrograms per mL (Invitrogen Corporation, Carlsbad, CA). Cells were
routinely passaged by trypsinization and dilution when they reached 90%
Example 3 filigeauelentdg and sligeaystrestie parthesies (Falcon-Primaria
#IRST @ méAcdonsiniis Q08icalIstast Rt UsRHIR TR &R ADAlY$ 5 L0nveniently

For Northern blotting or other analysis, cells may be seeded onto 100 mm

and routipelympde thigseh (us i takirelincanims wéardyl wbnrs fynidsng. Equipment for

~ such syrRRERPHAEINAYEesRierien %ﬁkﬁu@ﬂ%‘?%?'@%ﬁ?leﬁ LI BMstems (Foster

25

30

human lung carcinoma cell line A549 was obtained from the American

City, Chype A8y ColfiFe RERCHER ATE CYRINSHRSEIRVY AR ABngEemayetdditionally or

alternativeiitipe bhepliyead 1 HMEMRAsAtMadisiiNYitieaan faesRS AP oligonucleotides
Carlsbad, CA&. upplemented with 10% fetal calf serum
such as the phosphorothioates and aikylated derivatives.

Oligonucleotides: Unsubstituted and substituted phosphodiester (P=0) oligonucleotides are

synthesized on an automated DNA synthesizer (Applied Biosystems model 394) using standard

phosphoramidite chemistry with oxidation by iodine.

Phosphorothioates (P=S) are synthesized similar to phosphodiester oligonucleotides
with the following exceptions: thiation was effected by utilizing a 10% w/v solution of 3,H-1,2-
benzodithiole-3-one 1,1-dioxide in acetonitrile for the oxidation of the phosphite linkages. The
thiation reaction step time was increased to 180 sec and preceded by the normal capping step.
After cleavage from the CPG column and deblocking in concentrated ammonium hydroxide at

55°C (12-16 hr), the oligonucleotides were recovered by precipitating with >3 volumes of
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(Invitrogen Corporation, Carlsbad, CA), penicillin 100 units per mL, and
streptomycin 100 micrograms per mL (Invitrogen Corporation, Carlsbad,
CA). Cells were routinely passaged by trypsinization and dilution when
they reached 90% confluence. 20 NEPF cells: Human neonatal dermal
fibroblast (NHDF) were obtained from the Clonetics Corporation

ethanol (RaKe s WA WM@}X(’:\I%%@H" ef@x&?fﬂ%ﬂ@% m%@&%&fﬁeﬁ'%’ ?%ng%&oﬂtgescribed
I ) I ed'as

Medium (Clonetics Corporation, Walkersville,MD) supplemen

in U.S. Fatenhmeriiedopharsin sugspneraied iy vrfeeensgintained for up to 10

PA! | |s; n _
S AR SR B R S 4056,

herein igsfpOFadP Y WEIESille, MD). HEKs were routinely maintained in
Kerginaoyvie. GEaib Y %HW&%&%G&%@@M}EW@Kﬁé’a\’ﬁléedé\{%ed inU.S.

formulated as recommended by the supplier. Cells were rfoutinely

Patents {61 kdfario0p 98 by inresrasated by reéraneeby the supplier. 30
bpbEpIeplE: e JRgsREAin&nEeeliat el ing §iFNR NS OPIRIRES 256,775 or

from Dr. Werner Risau at the Max Plank Instititute (Bad Nauheim,

U.S. Paigudrmi0RP 15 Eitsie nsompsra trst i spfeeeneisied in DMEM, high glucose
(@ikgphigTashnRiagies drithersitg M D) sipplemented Wi 10% {8 @ed poT

calf serum (Gibco/Life Technologies, Gaithersburg, MD). Cells were

applicatienideiyl Ja224908%y a8d- RyPSMOAIND 20 demblishedvienWiayI4aZARY and WO

94/02499086spenia PL kel SnMsHsorREASY tate 8bcwell plates (Falcon-Primaria
#3872) at a density of 3000 cells/well for use in RT-PCR analysis. For

NGRS Bl otiig OP rrehoAmidie obienavslsp Bdesswe eerpte o0 rsibed in U.S.

Patent 50thepsERNMRasE lissdioruitd g Riatesard treated similarly, using
appropriate volumes of medium and oligonucleotide. 5 HeLa cells: The

sphapisisnia eonsineiides ernomptgdvas eteihed ol thePatent 5,023,243,

herein ifvapdeandlissuerdyhe Culture Collection (Manassas, VA). Hela cells
were routjnely cultured in DMEM, high glucose (Invitrogen Corporation,

CHSBARPeRIAG I ISARITER RN A B FRar GviressBRshimIHvir Bgtats 5,130,302

and 5,1 GAPOrBEGhéea shestpbrtedIpl sefeépdoutinely passaged by
tr p%nizgtion and 10 dilution when they reached approximately 90%
c%ﬁ RITOBIEENS witeLuslsldsto 3% wimthesteed FacSnsenbRdrian U-S. Patent

5,639,8 H3 U6 r@itantiensithiehapp reximaiedy 0:0RA Bollsmei&l iR B6iwellipigtes

g%ﬁ den%{t aof app xigﬁltely 5,%())30 cells/yvell for use in RT-PCR analysis. |

RIBHAEAT St oY GHTG ARdiyREe ?é\@@vé’u’égﬁﬁwmé%héﬁ(%h@fmﬁed as

MMI  liskehedapplodinatnly, 9atetsoniimnethihdr8oMEngels: JRhuwWRasides, also
.. ... glioblast -87 MG celiljéréew s ohtained from the American Type | i
1deﬂﬁﬁ‘%ultﬁ?e ' tioH’%ﬁna W&%?E)%%ménéeusf%}@lméamfm linked
oligonudievsidegen Lifso Teddentagies, Garlsbaghi@?) suppigementesiviihudRides, and

fetal bovine se r_‘%gl vitrogen Life Technologies, Carlsbad, CA) and
methy eGSR bl WBFD PR gt b PP 2R Akt pfgprucleo-
sides, aswidh dheyixedohekbappraphipdaeBiiuengeror il WeEe SReARhINMIMI and P=0 or
P-S linkega aR e ared as described in U.S. Patents 5.378.825, 5.386,023, 5,489,677,
5,602,240 and 5,610,289, all of which are herein incorporated by reference.

Formacetal and thioformacetal linked oligonucleosides are prepared as described in U.S.
Patents 5,264,562 and 5,264,564, herein incorporated by reference. ‘

Ethylene oxide linked oligonucleosides are prepared as described in U.S. Patent

5,223,618, herein incorporated by reference.

PNA synthesis
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(Falcon-Primaria #3872) at a density of about 10,000 cells/well for use in
RT-PCR analysis. For Northern blotting or other analyses, cells may be
seeded onto 100 nun or other standard tissue culture plates and treated
similarly, using appropriate volume§§1 medium and oligonucleotide. For
Northern blotting or other analyses, ¢ells may be seeded onto 100 mm or
25, other standard tissu ture plates and treated similarly, usin )
D B e R R B o R By st various
proceduidhi-Sfeeitsl wera pReptidsedufeteiv theilon @i a): Ty pelesiturerGaiftaetomd Potential
Apoli S, VA). 2|ls maintained in RRI 40 mediu )
polic e A R EaTEo dorei oy T be prepared in
accordapedoratioriés. LBgants UTIICOBE WREpeEd im&65Wal piftehateindinsityorated by
£Qf 5000 cells/well and grown in DMEM with high glucose, 10% FBS, 1%
penicillin/streptomycin. Treatment with antisense compounds: -62- When
cells reached 65-75% confluency, they were treated with oligonucleotide.
E k :Cﬁluf% in. 96-well plates, wells were washed once W|th_ 100 L
Xamlp(‘3PTI-M Ig\%ﬁ ﬁ-%grlgduced- serum medium (Invitrogen Corporation,
Garztedl CRAN Angy tilessity shtwoli sishi 4 B8skdodOBRE sdRESAT Mhdogantainingf various
w37 9{1 I&_@Qf QTA EM?&D itrogen Corppyation Carlst%ad C%} and,5.
t
pr.o ecﬁtge%es re% concee%trat%n 0 oﬁ}éélf%gcgfle%%?defgé%ﬁg%g ed e(gcélalﬁ 3&‘{;}(51? in the art
will undgestendathedisn ofphicdestingfterodsd houngatireattientsat37@fithelmedifiprotecting
groups HARMEPIAGRAMAID MEShME BufeS vl Ntvesied 4524008 81 4roxyl in

oligonucleotide treatment. The concentration of oligonucleotide used

combinafigfesvitbmzeiFihitbd e alithogsto retestinipeatoepptintakoighydrotedtidghis set of
protectifQREEAIRLPL &P FURLSEl %ffg&%%a g'ggﬁ{ﬁegfi%%%%ﬂn&%%%%s important to

positive control oligonucleotide at a range of concentrations. ‘human
lastly remipy ehéhsognide lebiierotistigetieripotidetisgsalertod 4fom elthethSIS$8Bat: steps.

Moreo SR S RGBSR RN A g o
when desieyd) witlient isndagjecd deorhiastion 3R Nsdionivial kinase-2 (JNK2). Both
PONRIRAY Bufs (oA P SRRIRIR (o QeMEHPHNE LS BV dbination

) bold) with a phosphorothioate backbone."For mouse or rat ¢
with pr%mﬁdhﬁ&’-]w@@ﬁubi@bm@t@tigm@mo;hat are differentially removed and are

differentWlG CATHCG HERCRAAGHAREQ RN PR & 2aRsgthoxyethyl

apmer (2'-O-methoxyethyls shown in bold) with a phosphorothioate

%QHQOM’&Q@%@&&WEB%‘M%aﬁeaﬁdsmfa@h@m-ﬂ?@h nucleotide is added
sequentia@G@NLERIRPEARSVE &9&&@&%@%&&@&9&%&%@&%& it nuelcoside at

. _inhibition of c-H-ras (for ISIS 13920), JNK2 (for ISIS 18078) 20 or c-raf (for
the 3"cnd s 16 hypinrRnors ety aifediradne sdideninpesorbenmagisntide mepursor, a
ribonuclebgiRRYHB i anNEHD SR URBL AR EMISJOL 0BERE DS b8P Yase onto the 5-

inhibition is not achieved, the lowest concentration of positive control

end of the B duskias dRat s siBRATbdvsiatiBRiandopeyHIYEacEN KX Tardsoryl groups are
capped WARNMAetfc ey 4ilged aeithe-aliggnusieaiide PLLaGRL GRS IR Yo the more

subsequent experiments for that cell line. If 60% inhibition is not achieved,

stable and yifgHiclifcard s (Nklisknesmdd sheumd nbbe pichirRjisiauriddipe cycle, the 5-
silyl groliBRSEPEHAR RIREARSRIS. The GRICRNEPHRRE Rfr each subsequent nucleotide.

Following synthesis, the methyl protecting groups on the phosphates are cleaved in 30

referen

minutes utilizing 1 M disodium-2-carbamoyl-2-cyanoethylene-1,1-dithiolate trihydrate (S;Nay)
in DMF. The deprotection solution is washed from the solid support-bound oligonucleotide using
water. The support is then treated with 40% methylamine in water for 10 minutes at 55 °C. This
releases the RNA oligonucleotides into solution, deprotects the exocyclic amines, and modifies

the 2'- groups. The oligonucleotides can be analyzed by anion exchange HPLC at this stage.
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antisense oligonucleotides used herein are from 50 nM to 300 nM.
Example 10: Analysis of oligonucleotide inhibition of elF4E expression
Antisense modulation of elF4E expression can be assayed in a variety of
ways known in 30 the art. For example, elF4E mRNA levels can be
quantitated by, e.g., Northern blot arialysis, competitive polymerase chain

reactign (PCR), or real-time PCR (RT-PCR). Real-time quantitative P
RS TR AR L O LT BTN IR PraFEfdy SREacthylene
glycol oropmiyéae midAst@nemtething oflRA deadimisdftihe Phasentinvattiearch, Inc.
is.t se of total _cellular RNA. as described in other examples herein .
(Latey B R e S o e B R R Bt fotowine
importaahptysisrtenl$oisausivle io the ashdReaddinfenquizntitdtiyh¢RERRoddiResynthesis and
: nyani acc lished ysing.the commercially available ABI L
algons g e B o S R S R0 e Rhtapfi s troate
with mdétoytaPind\piiicld Bibsydienissodier Cligo@blentitascmatieosdiind topport but also
removedRBUIAGHTELS SHLGHANS, SIRIEIN I5ve's L RIFD can P Aanated ienss on
a variety"of ways well known in the art, suchas’i muno%reéfpltaﬁon,
the orthpvastte | bsanebesis(imithdrebiotg ndire tiry mestiyikied  mrounsosorent result, the

P 1 fl cence-activated cell sarting (FACS).Antibodies
o AL oL o Lr e S ORGP 4 B LG rate of

cleavaggughprenaMeR I Octitbofoftentiiedibs phchd GompporationeBavaighamrefore, this

I A ventional. 10.m lonal,or polyclonal. .
oo LA AR S N SRS PN s
and yetph@mtyphsm@fmqﬁé@temmslemhmm @1&:@ etfFdEdintubitodsr relatively
mild aghE 9&?&1&985"&9?%%@31»&9W%Q%&'ﬁ%@ﬁ%@i 16N, CE(E%%}%H nds

are further investig in one or more phenotypic assays, aving
niekidtieablly. 18 aetheioiriRprddtivbesisetficavylinkinexne it rtlenuof ébcaringe, S. A.

Ph.D. T%%EEE%%%Q&%S@?%P@B%%&P”%@%E‘-spﬁ(QﬁH LY RIC,ASSAY, “ét?ﬁ{?. r€89eNSog 120,
h ille e

for their use aré well known fo those s In the ’art and are herein used

11820- b ihlie Migtrecthectord ahd/madsboratidasf HRAE 19hedliBsahtbdisBasecage ct al,
Tetraheﬁsgrﬁéﬁnt@%@,pifnfggwgg%@émwmcsl.%ae%&g&babﬁ&%éro 80Y 2P%39-641;

of several commercial vendors, include those for determining cell viability,

Reddy f’é}ﬁbt&)@@'@?@i@mé@ﬁoﬁ%@@ﬁﬁ‘li@ﬁé?(ﬁ@@@tﬂ&ﬁ F’lrobfe@@ée‘r@ RIGS-a 1995,
23, 267RR e RRINeE BosieMloRrosly based gsaysineiiding N4y rq%@z%hedron,

assays (Panvera, LL'C, Madison, WI; BD Biosciences, Franklin Lakes, NJ;
1967, 2%pAéber@dd LResearch Products, San Diego, CA), cell regulation, signal

tranadustiomdpflammation. gy @tixﬁgeﬁae%%%%gn_ ARQPIONEH AT N tion can be

Designs Inc., Ann Arbor, MI), triglycefide accumulation (Sigma- Aldrich,

synthesizgd by e methodpgriginesmedvagd fopeBbammtion Keseyecte Jisk(hatamette, CO).
Once sylfIERRRE, 23 AR FMRIQRNGARIAYSHIGNERNCOR WG RRUQRRLIBE by methods

Temecula, CA, Amersham Biosciences, Piscataway, NJ). In one

known i b doe ke ko wdis devdpdnlrrieneddpprapmate Jemagideuifer example,
duplexePREABYPIS ARV Sontitdny $61191Speciad forhEeast,panREr SV AUGSnds of RNA

) adipocytes for obesity studies) are treated with elF4E inhibitors identified
oligonuqlentidre (rlvind B dicdiganneieetideornteian eampdutd &% pansaling buffer (100
mM poGRIERNHAUNS Yhiahererseiering by 1he Meipds.gdasGiRed RRRYE téowed by

" the end of the treatment period, treated and untreated cells are analyzed
heating Eg; driaiBrt ardOfetibers 1 bour at 37°C. The resulting duplexed antisense compounds
can be used in kits, assays, screens, or other methods to investigate the role of a target nucleic

acid, or for diagnostic or therapeutic purposes.

Example 4: Synthesis of Chimeric Oligonucleotides
Chimeric oligonucleotides, oligonucleosides or mixed

oligonucleotides/oligonucleosides of the invention can be of several different types. These
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specific for the assay to determine phenotypic outcomes and endpoints.
Phenotypic endpoints include changes in cell morphology over time or
treatment dose as well as changes in levels of cellular components such
as proteins, lipids, nucleic acids, -64z hormones, saccharides or metals.
Measurements of cellular status which include pH, stage of the cell cycle,
inctude [ REGPEFGIANRL Dplooicalindleiaia by M CrllAG ASG ARORPII A ' and
Interest.” Analysis of enotype of the cell (measurement of the
3" “wingkpeasstots oo heksdmordeofidhe grathassstind Calpeafierdientrewhigaisdhe “gap”
sepment S84 BEADINGCARL e officaey,aL patenen f1IoP BIE4EHBIIRIRLS compound.
allmark genes, or those genes suspected to be associated with a
Oligonustrsdifies didedke diate, typaditionalsephenwiypw), dhe measwrezipiboth” or gapped
L ieakad '?“‘gt %@&8&%@9%&%@ 'ﬁl&% NS 1SQLAHAR Ol (Rt NN mimers”
¢ lgoéu{:so%?oﬁ 1 % A)+ rlnRNA Wag%}go ategﬂagccor(ﬂng to Miura et al., (g%in. THHmELs
or “winghendi., 1996, 42, 1758- 1764). Other methods for poly(A)+ mRNA

{Jﬁ"-@liﬁﬂnfr FOHINGN DEGHR 5r@ﬁ%@i&‘ﬂ%ﬁ!ﬂ%&@gﬁ@é‘ﬁﬁ%@@%ﬁ otides

rowth n el lum was’remove fro_m the cells and each w was
wihirzeod coligmmsicetdedysimbinter E-@rmMylrisPhephsepth®atempnd  2'-deoxy

phesph&&iﬁ%a%s Mg'{}lﬁg!eo%éf% Qgh@gtszoa@ “@%QH&Q%EP&’&?H lea?ﬁ%%?ﬂ@&“%&systems

was added to each well, the plate was 15 gently agitated and t

automatipfb (Pdfedsathogrtdvinsisiaitife araoy miklieensdobieysare walbesized using the
automatg@n%fﬁ%gﬁerom aeT) ~%q(ﬁﬁi¥¥ﬁgxwefﬁ§~%@-%ﬁd§kﬁwm{fﬂ8i@%r the DNA

- Plates were incubated for 60 minutes at'room temperature, washed

portion rndsStimRO® YA HIABrkE0 GhhawpboRadke 766 thaM EDTKy! portion.
The suafiAMARD AlRIe fioalniady eoplataasbIpiad ORAARRN iUElSdPreaction

remove excess wash buffer andthen air-drie minutés. 60 L of

times  Etidhepuffedipseteriityhis 1imsthyl-8, rithesahaaamivdoe, wis adaly toprotected
oli gonuﬁ@SBd@ gl &QQV@@T@OWP&W@ AN R prACehal Rl QL PR S SR (NH4OH)

the eluate was then transferred to a fresh 96-well plate. Cells grown on

for 12-Ypdmph 6P Stherldtardrr@tsritdsohay Be theataacsivanedpsugmgppropriate method
(precipiBHRIBIEPTIBiEuKRU m&ﬁ&%@dlg%ﬁ\gﬁn&v%ﬁﬁféa' Rbdgolation Joial RNAY  analyzed

was isolated using an RN 96TH kit and buffers purchased from
spetroplgtegsirisally(Varenéstd cmsl itk thebm Sl erseeinandapd by mass
spectrofEagedures. Briefly, for cells grown on 96-well plates, growth medium was

removed from the cells and each well was washed with 200 L cold PBS.

@ Giderreiadddid et dathaxyteMgorously 30 Chimeric

PRUIRE OO 8e W0Nen el diigby 0% ethanol was then added to each
well and the contents mixed by pipettina three times uaand down. The

semPréd-msteomesthysténdep e ROERShogs sty pmes ahesprothioate
oligonuéPeatfdbd Whéed Mrapanitoldsfitied with gravasircallReioflrayand-atiashsy. chimeric

) to a vacuum source. Vacuum was applied for 1 minute. 500 L of Buffer_
oligonuglgetidfasvigs hei R eiRh felf sltHERREREhYbe #Riidiisee figthe 2'-O-methyl

amiditedncubated for 15 minutes and the vacuum was again applied for 1 minute.
An additional 500 L of Buffer RW 1 was added to each well of the

RRAZMsthanysthehesrbedicsshwas damned fortatplupsethioafelr(2'-0-(2-
ﬁéﬁﬁ‘éﬁ’?ﬁﬂ@?ﬂhﬁfhodicster) Chimeric Oligenucleotides

(2'-0-(2-methoxyethyl phosphodiester)--(2'-deoxy phosphorothioate)--(2"-O-
(methoxyethyl) phosphodiester) chimeric oligonucleotides are prepared as per the above
procedure for the 2’-O-methyl chimeric oligonucleotide with the substitution of 2°-O-
{methoxyethyl) amidites for the 2°-O-methyl amidites, oxidation with iodine to generate the
phosphodiester internucleotide linkages within the wing portions of the chimeric structures and
sulfurization utilizing 3,H-1,2 benzodithiole-3-one 1,1 dioxide (Beaucage Reagent) to generate

the phosphorothioate internucleotide linkages for the center gap.
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added to each well of the RNEASY 96TM plate and the vacuum applied

for a period of 90 5 seconds. The Buffer RPE wash was then repeated

and the vacuum was applied for an additional 3 minutes. The plate was

then removed from the QIAVACTM_rg;;lrJifoId and blotted dry on paper

towels. The plate was then re-attachéd to the QIAVACTM manifold fitted

wi collection tube rack containing. 1.2 mL collection tubes. RNA was .

o TP RS o TR, apd micet chimeric
oligonuiri cofddeiviglizonimlicesialed thesyapipdyinglthecuatingniofdiRtadiriites pOde 623,065,

herein il§ iti ipett elution steps may be automated using a QIAGEN
erem IB%lgglé%gggigg&%%én, Inc., Valencia CA). Essentially, after lysing of
the cells on the culture plate, the plate is transferred to the robot deck

F ipetti sedreatment and elution steps gre carried o
B e B R PR i St
Lbvetsadanstitaridn blegisEntiRMAtlovels ssdesatComplisheiibgugdatdinvemprising
th titafi | .PRISMTM 76Q0, 7700. or 7900 Sequence.
< 2o Bt JE1B e ] Ml G Rl R iancd o
target efh4Rufdde mraddelargctionsnd@his ithe citisetb¢utimndofi {heldmpded comprises at least
gmdlMorescence. deteeti _ ich. allo igh-thyoughput ntitatio
o _n of 20 %%I}?rﬁg%%%g (cf;rflﬁa?ngtye%{%%n ﬁé%igpro%g%tg'inhgglgl- fr%‘éé.%l&epgo%%% may be
modifieth bitdhe adilitom of wiisich morplifisatidroproddifiscane deetrtitsted fiter sheoverhang,

IS-.GO e tsin.realsti niitative. PGR are quantitated . .
e <o BT RO UL L NS RIS o e
antisensegfetioshand oligoriseleonidin prodiigativan e alblpeificafithbetovesmth&or example,
. iIMeyss ' luorescent dyes.

o SSBABARISER, USSR LIS o
nucleobpigs vgs Rarediangs AL @perdrotheishindidg ilé $sl possiblarfiedage@Ad of a duplex

b t T logi - ' ) § c 5end

o ve LGRS SRS B BT e o
overhangingapiitieebriss jstéinm, Fésteogithe GAerdpdrorciTsthndlofitdhs kikplex. In another

embodirﬁlé?ﬁﬁﬁi@n%ﬂ& IW&%Q%E&%@BQ&QQ lﬁsﬂ&(ﬁ’ lct%rd%gﬁ}lechw ’i_%nd of only one

attached to the 3' end of the probe. When the probe and dyes are intact,
strand ofdhedupliye eraiseidiricabeflisnahcdvyumb prokinishonshe snuslentenes is from 1
to 6 on®fe BIUEBE BNRIIEAHPMARNERINY AR L AP I SARR SEAHSRE S umber of
creates a substrate that can be cleaved by the 5-exonuclease activity o
overhangifg SBRIAMBAISE ITHiMg the extension phase of the PCR amplification
crglavgieayagambine aPiabePYJARReMEIasa; elrases e ﬁ%ﬁﬂ{ée{h@y Sequence

from the remainder of the probe (and hence -66- from the quencher

COAGAHG B GAT TRt SRR NBititkArdibrenis ydnerausipohagy overhang of
deoxyth?ﬁﬁbin@(@hey @ggqu;a%r@@qg%‘gﬁpgrg}m@%@s are cleaved from their

respective probes, and the fluorescence intensity is monitored at regular
interval&IByY &S BEACIBGIR MO The ABIS@RI Skrnd SEL EA MEDEEtion
Systenh.!Ihllakh ldsky,!d §éried of parallel reactions containing 5 serial
dilulidris-sraRNFC ROt FsHIed Tommed] tuand sl ) emerd e Q JAMNArS8)
curve that is used to quantitate the percent inhibition after antisense
lsligsatisie sadkodbatiiert CRlsK sapneisifrion tajirsnsitatitedORving the same
' ' r ifj [ | easured
e e S b oL VISR E5fte stranded
overhanghgs|featidn reaction. In multiplexing, both the target gene and the

internal standard gene GARRH AR ntisense Strand (SEQ ID NO:456)
RN RN R RN
gcteteegectgecotgge Sense strand (Complement) (SEQ ID NO:459)
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10 amplified concurrently in a single sample. In this analysis, mMRNA
isolated from untreated cells is serially diluted. Each dilution is amplified
in the presence of primer-probe sets specific for GAPDH only, target
gene only ("single-plexing"), or bothé ultiplexing). Following PCR
amplification, standard curves of GAPDH and target mRNA signal as a
The dupidRGHED & AS.’IUHH Qi 9P BRFRE M Lo dng %‘9&%’%%%%% fhand
¢ upmultipﬁgxe sam(?{p%esﬁﬁ %othﬁgtlhe slopé and correr%tion 15 coe icllger?tno? tlﬁgy be part
of the s@nP Dilemvdedryeichidhais (e heratiad droptheresaillisipiesed)sampies(falleven more)
Sepamte%t&i&‘&%% of their correspon_ding values generate_q from the _
single-plexed samples, the primer-probe set specific for that target is

de¥estmsdpldxdbte dopler wasthbelsspntbeTzede bitsonkttmds idistlesedt herein or

g btai vitr orafian, sb
P oo e Sty SAehar 20 L B Soal (el the

complerpRiyyFEpRdh S MGTIaEd. Mg MiEle2 sB75IM eecrrbleptah agdTgiluted to a

concent@HHD ABHARTP GHE M sachof ferwprd BImeLANT JEYRIREPHMET A5 of a 5X
nM of probe, 4 Units RNAse inhibitor, 1.25 Units PLATINUM(r) Taq, 5

solution sHfjtanuealiv g vess. trarh distals sonernizabioR 0K 9k i B -15e 0 add. potassium
acetate, S8HANING BOLtelal @M?%Hﬁi%ﬁ‘?ﬁ%%?e%%@tﬁl reRCUAN MRBume is 75 ul.

carried out by incubation for 30 minutes at 25 48C. Following a 10 minute

This soliaibisisrubessidan hativate shéBCAnNbmoeniGigstields steands. The tube is
allowed WQiP1RP PhRACI900! yergichiRd AllaIRG A N385 ARG sed in experimentation.

The fi égenaturation) followed by 60C for 1.5 minutes (annealing/extension).
e fin

sneceaiEiuahtibest dumigxréa PR T1heRAvE b AsMbgedored frozen (-

20°C) attfRESUhRLIRG BRI 8spiess level of GAPDH, a gene whose expression is
constant, or %{Jquantifying total RNA 30 using RiboGreenTM (Molecular

EoBsR 1Tt dBaclupiyed Aplsensk siesdonris quareiaatd réer g ability to

modulatR IFRFRXBY-RGIRY run simultaneously with the target, multiplexing, or
sez_aratel . Total RNA is quantified using RiboGreenTM RNA
q

Bficatisntrashest ffslecomdiupnsie dhivc, 2657 - agenavidRyupissdagntisense

compouRdSAHEuaRiicatior &y Rikafaseenth amevaHgNhE JARAS dkelwRhEd once with 200
g\nal tical Biochemistry, 1998, 265, 368-374). In this assay, 170 L of
uL OPT W&W%wgﬁgW(M@&wm%%%FMWM% - of OPTI-

MEM-1 185aMdifis - HE L JM IEPOAE o YdsoRip gited)iniiaR6-weslRlai@plex antisense
contalnlrég 30 5L purified, cellular RNA. The plate is read in a CytoFluor

compounG o E0RHSREGBIY R sy Wi Mx ittt adwEshof dehEnsidsiths gnedium is

replaced>3ARMcE ohemand CEMRals hrusiad pdRdavereOesianses: tahvhiidizge RNA is
to a human elF4E sequence, usin%ublished sequence information

isolated gad tasgehreneliandnsssebPXB 53835 incorporated herein as SEQ ID
NO: 4). For human elF4E the PCR primers were: 10 forward primer:

TGGCGACTGTCGAACCG (SEQ ID NO:5) reverse primer:
Examplg b: Qligoppcleefifle frodatls¥ TCTGTAG (SEQ ID NO:6) and the PCR

pale WRAY LM AN GheACaerBITAIC 1676 TARE COREL GlppMBA (RBBIcking in
ID NO:7) where FAM is the fluorescent dye and TAMRA is the quencher
concentrgipd FEPRGRHER GRBI9KI4Re BCROPHMER Wéréd 1598Rvatligritgpnucleotides o

oligonudpDAGS Ie PAG G BEAGC SnRR Il B 8) NH,0AC with >3 volumes of ethanol.

Synthesized oligonucleotides were analyzed by electrospray mass spectroscopy (molecular
weight determination) and by capillary gel electrophoresis and judged to be at least 70% full
length material. The relative amounts of phosphorothioate and phosphodiester linkages obtained
in the synthesis was determined by the ratio of correct molecular weight relative to the —16 amu
product (+/-32 +/-48). For some studies oligonucleotides were purified by HPLC, as described
by Chiang et al., J. Biol. Chem. 1991, 266, 18162-18171. Results obtained with HPLC-purified

material were similar to those obtained with non-HPLC purified material.
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reverse primer: GAAGATGGTGATGGGATTTC (SEQ ID NO:9) and the
PCR probe was: 5' JOE-CAAGCTTCCCGTTCTCAGCC- TAMRA 3' (SEQ
ID NO:10) where JOE is the fluorescent reporter dye and TAMRA is the
guencher dye. Probes and primersntgdnouse elF4E were designed to
hybridize to a mouse elF4E 20 sequence, using published sequence
intarmati ORI PINME007917.1, incorporated
Examp%g;?éﬁﬁags? %%%%ﬁ%’%%@l .ia:%r Qnousee ?II ,é‘ ‘I)Eifﬁglg R primers were:

féHignausheide NGEATEBFRESOIGHIIE pAtAd BHD) IphN@hd@)nidive demistry on

.an autoﬁ{é@éﬂr:s}ﬁﬁ&ﬂéé@%i}&@“&e&%ﬁﬁ AGAI%%‘L&&%?F: é%xﬁﬂa%}l%ﬁs g 51 a 96-well

probe was: FAM-TGAACAAGCAGCA
format. (SHQsEhNGstern) WwhuredeNids thekngeseseent afpotedr HyeidhigMRAbisaqueous
iodi t i :, rd,... .
o, PRSNGSRS SAERE D ERE RS WG AN vine 3.1
1,2 benmdigndreonTCCIoEAAGHKTISED Reagentcinanchiis e Rogtoiitrilas: Standard
base—prcﬁeé@@ﬁ%ﬁ—%@dﬁ&%ﬁ&é&gﬁw&%z%ﬁﬁ&%g%&g%@%gé% ﬁ%%(?ccl)?nmercial

NO:17) where JOE s the fluorescent reporter dye an
vendors fgehdhiéraydicd Binpretams Nt FittotGhaysRhefe i RiRhiawayel)). Non-
standard S8 fEigiiesn b ea@@mﬁsat@ﬂ&n{m@&ﬁéﬁ%@ﬁg&{s
washed twice with cold PBS and lysed in 1 mL RNAZOLTM (TEL-
base protgetgdcbetarfamaenibptliFsgronsiatrrphosapiditesed following
AR 48 O BIERARCHRIAIOG RIS r TNE N R QAN A RIAL BNA N, OH

is_fractionated by electrophoresis thfough 1.2% agarose gels containing

at elevatpd tgmparssR RRIEQISH o B0 hsusutRed Sy tstaasaIRBECOhbiedried in vacuo.
The dricd PRV RNAvisliRRpisHEd iﬁ(%@&ﬁh%@&!&%'ﬂf&@%%%/\{]z)a?‘b@&%'%m which all

. membranes (Amersham Pharmacia Biotech, Piscataway,
analyticghaauhiigat Rlafsirasnianare thesdg dad ovihieingsebetisrnimetiaster buffer
system (TEL-TEST "B" Inc., Friendswood, TX). RNA transfer is confirmed
by UV visualization. Membranes are fixed by UV cross-linking using a

Example $rQlzanniotidrArelrsissshicBielfetehentndne, Inc, La 10 Jolla, |
G\ RBHIAL AR HBNL LGS B »Wﬁ%%aatggl@é&i%? Rilution of samples

(Stratagene, La Jolla, CA) usin% manufacturer's recommendations for

and UVsilgaMiebrisioscaeydettbe nintedenati sptegmiyneintarimdisjiugtiproducts was

evaluateﬁrQQecEgpﬂf %@Uﬂﬁ&%ﬁsg@g“ﬁl fm@rehRrdBGEell format (Beckman P/ACE™
TGGCGACTGTCGAACCG (SEQ ID NO:5) and the reverse primer

MDQ) grlar tedodirstiy erreeve FrareT AG { SEQURNG: 6 TrprnnalicegorBeckman
P/ACENARONTN 2%;9%%@8 ANOIEARSIGE %ﬁlﬁ%ﬂﬁ)’%ﬁ%@&%&%ﬁg@ %ﬁ'gﬁgg analysis of

and probed for human glyceraldehyde-3- phosp ydrogenase _

_[%asr% utilized as

the compagmdpw)liziva (eibrmshy PadesAtesterjollo detbatsmotestBifdByee diluted from

ific, prohe 4 C ing the, forward primer
e e R R R . BB o ve
acceptabligf @ tasiGSAGAKE cCoRTOGACSHONBIN®@:IB)! RosiShtalizd forgth.
variations in loading 20 and transfer efficiency membranes are stripped
and probed for mouse glyceraldehyde-3- phosphate dehydrogenase

ExampleG ApSHJIRNAtITtoraach, dhiglenaitsoldy. treatment —single stranded antisense
compounds |
The effect of antisense compounds on target nucleic acid expression can be tested in any
of a variety of cell types provided that the target nucleic acid is present at measurable levels.
This can be routinely determined. using, for example, PCR or Northern blot analysis. The
following cell types are provided for illustrative purposes, but other cell types can be routinely
used, provided that the target is expressed in the cell type chosen. This can be readily determined
by methods routine in the art, for example Northern blot analysis, ribonuclease protection assays,

or RT-PCR.
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Hybridized membranes are visualized and quantitated using a
PHOSPHORIMAGERTM and IMAGEQUANTTM Software V3.3
(Molecular Dynamics, Sunnyvale, CA). Data are normalized to GAPDH
levels in untreated controls. 25 Examgle 15: Antisense inhibition of human
elF4E expression by chimeric phosphorothioate oligonucleotides having

T-24 ccBsMOE wings and a deoxy gap In accordance with the present invention,
a series of antisense compounds were designed to target different

[ donsonhamsitaniFE eddsrusmemubiistil beg (oA csag@btained from the
Amenc&g’ @@ﬁ@ﬁ%eéa%mef&%e(ﬁéﬁss'%% raﬁe%‘%ﬂkf‘v?&esx%%?a@ly cultured

. The compounds are shown in Table’1. "Target site" indicates the

in commL@te(Wﬁ@yt)s nutIbetitleedith hainorerpGarnortinomarbiRde takyeupplemented
with 10@?@%?98@%'@@&&%@?%@90%ﬂgﬁ 6&@&!@@%@5’?&?&9 f b3 Guits per mL,

chimeric oligonucleotides ("gapmers") 20 nucleotides in Tength, composed

and strepteipaiivy dPs oL cEgaRsgsh Bén Sty sfidnorPeratopn @éﬁé@lﬂ%{bsc\ﬂlhlcﬁdis were
routmeIS? ﬂ%%@gdoﬂyb%sﬁﬂ%ﬁﬁn% JidEERIQRS) My eRURlgosiss, &S'Hﬂﬁence Cells

he wings afe composed of 2'-methoxyethyl (2'-MOE) nucleotides. The
were sepfledninéfe Beielindalasodal smkEseeEn HhdSpRbritridsnsitp0€)7000 cells/well for
use in RAPLPEghauiihe oligonucleotide. All cytidine residues are
5-methylcytidines. 5 A second series of antisense compounds were

dEeigNetherta Rieitiog sve atheigmiedysisiheelihsbar beruede antgsiH mm or other
standar P $RYSHUIRRY YRS 3 SRBRK AETRSRION MM DML (Blddes of medium and

incorporated herein as SEQ ID NO: 11). "The compounds are shown in
oligonuglgpiidde. "Target site” indicates the first (5'-most) nucleotide number on
A549 cdlie particular human elF4E target nucleic acid to which the compound

binds. All compounds in Table 1 are chimeric oligonucleotides 10

(‘HpiErey i@lﬁuﬁé@ﬂ&@?.ﬁ%nbﬂ? dorhpotey obtainedtiionydhe rdgisHcan Type
Culture COPRIRIRG Qﬁkfi?@ - AeaEeeprges AWChdRsfl ke d QiR é!ﬂi@&e@ in DMEM

and 3' directions %@yflve -nucleotide ' WIF§S The wings are composed of

basal mediaFiRsaY CORIIEMuGaohad, Fre HRRiSMaBES deithdd%otwe! calf serum

~ (InvitroBKa08S&FRiBhoSRIRIRNIaale (Besit-Aine uditouhike Rigpnuckeatidepfinycin 100

cytidine residues are 5-methylcytidines. 15 As compounds in Table | are

micrograg BérEn Ry {585 HRIRAIA AR (rislibadeiFhe: Sedlfenersrontinely passaged by
trypsiniSTDRAMAGSIWRIE whaltred fesdheirseiechamizupean elFAE mRNA levels
guantitative real-time PCR as described in other examples herein.
NHDF ‘ﬁ)gtgé are averages from three experiments in which A549 cells were
tneaipshwitboh@antisanse gligeplsieqiienrf theRrespiinkwerdan. e Clonetics

posmve C ntrolljgr eac data oint is identified in the table%/] uence ID
Corporabigny {MiBEr i phesHIN. DR apeco rpbaEy TogpRiaingthiBlbPePlast Growth

-Medlun’ﬂq%@@@mwdﬁV%Mﬂvm@“W%ﬁbﬂm& as recommended by the

opucleotides havi MOE, wings and a deoxy gap, ISIS REGION
supplicr KO PAR T %&%é YREREENRBEISE O Bspplicr.

HEK celHIB ID NO SEQ ID NO NO

Human embryonic keratinocytes (HEK) were obtained from the Clonetics Corporation
(Walkersville, MD). HEKs were routinely maintained in Keratinocyte Growth Medium
(Clonetics Corporation, Walkersville, MD) formulated as recommended by the supplier. Cells
were routinely maintained for up to 10 passages as recommended by the supplier.
b.END cells:

The mouse brain endothelial cell line b.END was obtained from Dr. Wemer Risau at the
Max Plank Instititute (Bad Nauheim, Germany). b.END cells were routinely cultured in DMEM,
high glucose (Gibco/Life Technologies, Gaithersburg, MD) supplemented with 10% fetal calf
serum (Gibco/Life Technologies, Gaithersburg, MD). Cells were routinely passaged by



10

15

20

25

30

183728 3'UTR 4 950 aat aattctact aact 42 18 1 183729 3'UTR 4 1191
atattatcaagtagggaaac 0 19 1 183730 Coding 4 513 tttcacattcagtagtccat
73 201 183731 Coding 4 600 cgtgg act ataaccaatc 84 21 1 183732
3'UTR 4 1001 at ccaagttgttttctgac 68 22 1 183733 Coding 4 480 caccttta
ctctaacatta 81 23 1 183734 Coding 4 643 aacctatttttaga 76 24 1 183735
ininddER 441 CRGCS o %?%gf 5.1 483736 3UIR 4 1165, .. }
trypsmia?téaaatc%a{igcggggcate 5%&?2% 11%31 75&5&?&%&%& a%aé#é%gg%ﬁ% %%dgla{go 96-well
plates (Faloon{Priga7a3¢ FBINRual $8Bitstebidlfatols/acl 7628t HSBTI Rapalysis. For
NortheRSRAGUIOIICIARAGRATEAD 1 0aMIo0400 LEATH0,S0AING 600 (el86ura
orthe ggact atgacc 81301 18 4?[ g'u%% 4 7%% t%tcgaﬁgcttg%c%é%% S;tcmg&ard tissue
culture pRgvmEueitey 4182 pdacas TUTApERORCAteS D BEnts DEBRABIBIUMR digdsdcleotide.
HeLa c@faatcta ca ccatcagc 75 33 1 183744 Codin 4 112 at ttaatatagt tc 61 34 1
183745 3'UTR 4 1587 act cttaatat aat g 45 351 183746 3'UTR 4 1800 _
tcEthameacanthglai? egcinaiea z4il Bngiela 879 drtwézatt ragctimaiatics@an Tissue
Type Cafure AL HUIRA LI PRFAFG! Caicalant o, Ry TER (A GO hi
P 4 38% aaaac at::J( acactt 62 39 1 183750 3UTR 4 %285%3,catattc%t atcctr%@EM’ 1gh
glucosegmiinogrg 78I greium. 4GB adidaisb avantemgnited1 with] 1088 feal bovine serum
Invitrogdd |CofbdaR a1 elichaalaeaat S8 ik vl834ad %g,ﬂ' A8 by trypsinization
(. , gthgﬁ%ccgctcttagt 68 43 1 T SRS a%bg’ga Cgtitgcdtcata and
dilutiongwhen theg37shalUpRraxiB2E¥aflie stebueeenca dallsswere 887d8! into 24-well
plates @&%&ﬁﬁ&ﬁ%%%cg%t%ﬂglgséf élgpg&gﬁﬁtleﬁr?’%%ZOédJJéﬁsﬁlv}qu%r 41§ 96-well

ttttcct aaa ata as 5547 1 18375 TR 4 1639 ctagtt ctaaaa acaat 1/
plates af axipnyity of saipraxissstely 6108 ssHwnellaPuese in RSB umyai9gfor Northern

blotting@W9t BlR-01AARRICL0 20IL 1R3 SRt R 44D 9&9}10?9&%@5 iddely 90%
1 183762 3'UTR 4 1768 atcaaacta ctccaaac 61 52 1 183763 3'UTR 4

confluengy aaatttaaatgca ccact 42 53 1
U-87 MG cells:

The human glioblastoma U-87 MG cell line was obtained from the American Type
Culture Collection (Manassas, VA). U-87 MG cells were cultured in DMEM (Invitrogen Life

Technologies, Carlsbad, CA) supplemented with 10% fetal bovine serum (Invitrogen Life
Technologies, Carlsbad, CA) and antibiotics. Cells were routinely passaged by trypsinization
and dilution when they reached appropriate confluence. Cells were seeded into 96-well plates
(Falcon-Primaria #3872) at a density of about 10,000 cells/well for use in RT-PCR analysis.

For Northern blotting or other analyses, cells may be seeded onto 100 mm or other
standard tissue culture plates and treated similarly, using appropriate volumes of medium and
oligonucleotide. For Northern blotting or other analyses, cells may be seeded onto 100 mm or
other standard tissue culture plates and treated similarly, using appropriate volumes of medium
and oligonucleotide.

MH-S celis:

Mouse MH-S cells were purchased from the American Type Culture Collection
{Manassas, VA). The cells were maintained in RPMI 1640 medium containing 10% heat-
inactivated fetal calf serum (FCS) (Hyclone Laboratories, Logan, UT). Cells were plated in 96-
well plates at a density of 5000 cells/well and grown in DMEM with high glucose, 10% FBS, 1%
penicillin/streptomycin.

Treatment with antisense compounds:
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183764 Coding 4 621 c ctctta agct ct 66 54 1 298772 5' Cap/ 4 1
atcttagatcgatctgatcg 15551 UTR 298773 Start 4 10
acagtcgccatcttagateg 73 56 1 Codon 298774 Coding 4 88
ttagcaacctcctgattaga 82 57 1 298775,Coding 4 94 tctg gttagcaacctcct 76
58 1 298776 Coding 4 168 ccaa ttt cttttatca 88 59 1 298777 Coding 4

IV SUEgIORCRAGHERC 753 S0k 18RS ,%9%#@&&%@%%5&8%@8%& For
40 61 1 298779 Coding 4 216 aaaagticttcaacagtatca 31 62 1 298780

cells grovaniig%-oval pjaigsceedliayesacuatheb 68a wids 189 CodM M ™-1 reduced-
987 ~adi 49 tacta acaact at 8 65

o R S A SIS B A T RO s oo

MEM™25¢gyentiagatiEctaganhal TR (BTEL PRETBACtdingiRp@aim, Carlsbad, CA) and

.Caftaaattacta.33 6 298786 Coding 4 269 gtcaca c cattaaat 6869 1. .
the desii R0 REOR oo Ra L S SO Seaancsoa tptca
After 4-Gdugiragiagteacantca 64°T] the 208786 Gedincpl284! tedilafadagadiiagic Cells were
298790 Cading 4 310 jcticccacajaggctcaat 70 73 1 298791
harveste%%l §|-?r%§ Eoffg %Qtega(?gﬁo%ucl%of:dte ttregcn}ﬁnf

cccacatag € 298792 Coding 4 320
ghitstcteatotitcntana 69 dhgbnidleB88y AB&dodinicd fMnaaabtiicicc@atadl line. To

s O S 0o
with a ptetidteaceittalottizo8dckdtld 2987 fah Godfgdedtiatiaiattiatoanatiteedl $@ positive
e FRLFEEO SR SRS 480 BORARS LR g
SEQ  1D29880RrIGodwdidib58iacctticgtt@tacootc SBudhd 298883 Cagling IBES3 18078,
racl TSNS B SIS AP v
kinase-2631t62}. gty gopr &6 88 2'-O-methoxyethyl gapmers (2'-O-methoxyethyls shown in
bold) with a phosphorothioate backbone. For mouse or rat cells the positive control
oligonucleotide is ISIS 15770, ATGCATTCTGCCCCCAAGGA, SEQ ID NO:3, a 2-O-
methoxyethyl gapmer (2'-O-methoxyethyls shown in bold) with a phosphorothioate backbone
which is targeted to both mouse and rat c-raf. The concentration of positive control
oligonucleotide that results in 80% inhibition of ¢-H-ras (for ISIS 13920), INK2 (for ISIS 18078)
or c-raf (for ISIS 15770) mRNA is then utilized as the screening concentration for new
oligonucleotides in subsequent experiments'for that cell line. If 80% inhibition is not achieved,
the lowest concentration of positive control oligonucleotide that results in 60% inhibition of ¢-H-
ras, JNK2 or c-raf mRNA is then utilized as the oligonucleotide screening concentration in
subsequent experiments for that cell line. If 60% inhibition is not achieved, that particular ceil
line is deemed as unsuitable for oligonucleotide transfection experiments. The concentrations of

antisense oligonucleotides used herein are from 50 nM to 300 nM.

Example 10: Analysis of oligonucleotide inhibition of eIF4E expression

Antisense modulation of elF4E expression can be assayed in a variety of ways known in

‘the art. For example, e[FAE mRNA levels can be quantitated by, e.g., Northern blot analysis,

competitive polymerase chain reaction (PCR), or real-time PCR (RT-PCR). Real-time
quantitative PCR is presently suitable. RNA analysis can be performed on total cellular RNA or
poly(A)y+ mRNA. One method of RNA analysis of the present invention is the use of total

cellular RNA as described in other examples herein. Methods of RNA isolation are well known



10

15

20

25

30

298807 Coding 4 634 tta agcc ctctt 74 89 1 298808 Coding 4 649
acaacaaacctatttttagt 43 90 1 298809 Stop 4 659 gtcttcttaaacaacaaacc 52
91 1 Codon 298810 Stop 4 672 atactcagaaggtgtcttct 73 92 1 Codon
298811 3UTR 4 677 t a aatactca aaggt 70 93 1 298812 3UTR 4713 a
ctcccaaatctc attgc 84 94 1 298813 3'UTR 4 724 ctttg tca ctcccaa 7995 1

in the af03fHhe U890 810R aRUGIGHARIG, 8:.96.] R?egﬁﬁilr?e Iﬁjagﬁtéti%g%}g@iﬁ) can be

aat a acttctctta 88 97 1 298816 3'UTR 4 812 agacaaa C adat a act 7
convenipglg R @UFRlcE 1Fineibssemamaciatiatg Va8 991 A BISRIS FUTRMSTB0, or 7900
t a 1 8 YR 4,883 ctataattctitgatt .67 1Q1
souelS UGN N AI0RLR T ARSI I Rl e

accordiggIF Riane figucty adnstaghiansactaat 67 103 1 298822 3'UTR 4 1272

AoHGAGGARIINRCAAE 104 e @%ﬁ&é@%&%@ ;(%%“%g?gggegggﬁ@t 851 the art,

1051 298824 3'UTR 4 1356 aS cttigta tacaaaaa
such  ag 1BBMTAYDREAN R, tadVEstaD7 DIGos8Réysiy TR aitilg), enzyme-linked

immun&%‘i%%ﬂ{tt%@aig @%jé)ﬁ) 1,2 9Re LB IR 30 gg@éggﬁ?ﬁ% aé%%%iéfg 3 @\nﬁb odies

) 1091 2988 'UTR 4 1386 gatttgaatgaaatgcata
directed3ty PR4EL 801 beaideniiticshrnhabaned fionp 98833:® UT RONtEY Bwadtas the MSRS

catalog %Eﬁéﬁ'ig@ﬁ{%g&%% r%ggg,%lﬁﬁfﬂ_gjﬁiﬁﬁ% ci2 ag, %%épg‘%gﬁ%é %i%]c%r?\fenﬁonal

298832 3'UTR 4 1471 taattctagttaggaatgta 55 114 1 298833°3'U
monoclowgd e pghicipact antibedteracia®n nxgbed:veull kRowa s he art.

cttttctacttagccatt 85 116 1 298835 3'UTR 4 1593 ttacact cttaatatg 60 117

1 298836 3'UTR 4 1598 cagttttgtacact ctta 85 118 1 298837 3'UTR 4
Examplesbl Bresign eftpdenctymic asays frggbegiseof RIEHGinhibitors

otracaftana 00180 L v 3RAER 441642 3290552 2RLCIRLE A8ein, the
121 1 298800 Coding 11 514 tttcacactcagtagttcat 34 122 1 -72- As

compougH\JFEifTESINY SRS NOSQOr MO PIEBVDioBssEys8acioh8(ng measurable

endpoin@pr%%i&ﬁﬁcsgﬁ F8caS AL Atndth 810 ﬂ%ﬁ%@ﬂa?%’ls%%sé B or@mfion.
60, 63, 64, 65, 66, 67, 69, 70, 71, 72,
Phenotypic assays, kits and reagents for their use are well known to those skilled in the

art and are herein used to investigate the role and/or association of eIF4E in health and disease.
Representative phenotypic assays, which can be purchased from any one of several commercial
vendors, include those for determining cell viability, cytotoxicity, proliferation or cell survival
(Molecular Probes, Eugene, OR; PerkinElmer, Boston, MA), protein-based assays including
enzymatic assays (Panvera, LLC, Madison, WI; BD Biosciences, Franklin Lakes, NJ; Oncogene
Research Products, San Diego, CA), cell regulation, signal transduction, inflammation, oxidative
processes and apoptosis (Assay Designs Inc., Ann Arbor, MI), triglyceride accumulation (Sigma-
Aldrich, St. Louis, MO), angiogenesis assays, tube formation assays, cytokine and hormone
assays and metabolic assays (Chemicon International Inc.,, Temecula, CA; Amersham
Biosciences, Piscataway, NJ).

In one non-limiting example, cells determined to be appropriate for a particular
phenotypic assay (i.e., MCF-7 cells selected for breast cancer studies; adipocytes for obesity
studies) are treated with eIF4E inhibitors identified from the in vitro studies as well as control
compounds at optimal concentrations which are determined by the methods described above. At
the end of the treatment period, treated and untreated cells are analyzed by one or more methods
specific for the assay to determine phenotypic outcomes and endpoints. |

Phenotypic endpoints include changes in cell morphology over time or treatment dose

as well as changes in levels of cellular components such as proteins, lipids, nucleic acids,
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73,74,75,76,77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 91, 92,

93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 107, 110, 111,

112,114,115, 116, 117, 118, 119, 120 and 122 5 demonstrated at least

50% inhibition of human elFAE exprggsion in this assay and are therefore

suitable. SEQ ID NOs 80, 65, 40, 97 and 105 are also suitable. The target
hormon&€ HARBAGNRIGH 11898 SULARIG-RRANEHEES RG-SR SR NI AR Bﬁ[%ge of the

referred to as "suitable target segments” and are therefore suitable for

cell cyclgy igttlisrpyrartiganididpaicel preicaiernbyrheseithesalsoirieoiaigef interest.

SERANRNS A8 S POYURIR: TAG: 3 MNBRESROIHRNEST AE HQRROWR &P one or more of
contain ti;ﬁrmne (T) but one of skill in the art will appreciate that thymine

the genesrofishe;epibraffprdispissaily akenyed)an rndiciprerlcs, offieass qigmtersy of the
eIFAE ifRINRSANT SRR SRRMRlamRRt affhe siiiabiesanlise NA8 RAUMROWMISa specific

i shown in Table 1. "Target site" indicates the first (5'-most) nucleotide
disease slafssepdititRe Parheeriyrargest mesmiehirb ket
binds. Also shown in Table 3 is the species in which each of the suitable
target 15 segments was found. Example 16: Antisense inhibition of
Exampig b, s &NAAsobsdivssion by chimeric phosphorothioate oligonucleotides

Poly(4)Paying2isM@kwings and a deoxy gap. In accordance with the present
invention, the compounds in Table 1, which are 20 complementary to

Bty b anRaies watiiolelrd ecapidinainadie gé ¢ ol K4t Cektyanik 996, 42, 1758-
1764). @RRESHHRMIMMEEpNWAYY FRIANSOrRAIGEL: e RIRAH $RQAID WRAY) for cells

were further analyzed for their effect on mouse elF4AE mRNA levels by

grown o Mrtieliplaten Srvelperd ey was e e iap Beabicnhsrsihwell was washed
with 2007 @blestd HaQeisie’ %ﬂ@&%ﬂcﬁd ST HRSOINpAISside ANMBSTRNGREM Nact,

articular mouse elF4E target nucleic acid to which the compound binds.

0.5% Niyath Xhawd remdibrimpudeeside egenlronmier addsdobrigsehte allwhicilate was

gently agigx%@ &’ﬂl%ﬁ@ﬁ rﬁ;&[ﬁj’%ﬁ%ﬁ W%gﬁ‘? Q%?%Qﬁﬁeoﬂéﬂ%lﬁ%%§ %fSt &4 of lysate was

present invention. The positive control for each datapoint is identified in

transferrgietoaBlogoydéEdyericd 9rptindaias prcsert . OrvingiCatbs Phdedavsre incubated
_ ibiti f e | imer -

oo S SIS TS Y B by g0 o o

HCI pH Jap ISISNREBION TARGNICIARSET SieGioE NGEhY4ISHRHE @RETHGediton paper

SEQ ID SITE INHIB ID NO SEQ H1 NQ .NO.183731 Coding 11 .
ol AR B ro 0 DR T P AL e dttr
mM TriS0IeB gH 1788){ péctiedidgd 1644 aasciattidagigakgach,/tRd platé3vdkSdédated on a
on 11 666 gas t tctt?ttaaacaa 81291 183740 Codin 11 605

0°C ho{sétt%é%%ga JabgaiEhces a6 bR G PRSI b tdiettafrarelbaltte

@351 gl Am3 W00 Rk b3SdiipraptiidagaRatel! Gy bd #8APARHAN, using
111267t tcatattcctgl%atcctt 90401

appropriate volumes of all solitions.
Total RNA Isolation

Total RNA was isolated using an RNEASY 96™ kit and buffers purchased from Qiagen
Inc. (Valencia, CA) following the manufacturer's recommended procedures. Briefly, for cells
grown on 96-well plates, growth medium was removed from the cells and each well was washed
with 200 pL cold PBS. 150 uL Buffer RLT was added to each well and the plate vigorously
agitated for 20 seconds. 150 pL of 70% ethanol was then added to each well and the contents
mixed by pipetting three times up and down. The samples were then transferred to the RNEASY
96™ well plate attached to a QIAVAC™ manifold fitted with a waste collection tray and

attached to a vacuum source. Vacuum was applied for 1 minute. 500 pL of Buffer RW1 was
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183755 3'UTR 11 1604 aagacaattcact tacaca 73 451 183758 3'UTR 11
1616 cta tt tctaaaa acaat 43 48 1 298772 Start Codon 11 2 atctta atc
atctgatc 4755 1 298773 Start Codon 11 11 aca tc ccatctta atc 67 56 1
298774 Codin 11 89 ttagcaacctcct agfa a 83 57 1 298775 Coding 11 95
tct tta caacctcct 83 58 1 298776 Coding 11 169 ccaagtttt cttttatca 76 59 1

added tEORNGHU L RAEAGGECaR NG Y&Q&%ﬁ?ﬁ&&ﬂ'&%& &%%acuum was

tcttcaaca tatcaaactt 59 61 1 298779 Coding 11 217 caaa tcttcaaca tatca
again a§8i6P for 208780eC ddinglditiapd 508 picafBafiintddai 566 3dd<@o878Lh well of the
ing 11 245 acaact atatggtt to 82 6 8782 Coding 11 250 tac
RNE A B T RO 7B L ARcEn bR AP BEIPE was then
added t89884ediTOtHd R ptaamtacigacan 8hd fakudfB 48pie@ding d beriod of 90

Zgr%a ccaggcattaaattacta 87 68 1 298786 Codin 11 270 tcaca caftaaat 87,
secondsgglpe ReE it vt tpsasd eag dRarasure I sopmisiing additional

3 minutds: 280 3B RELALGALARRDE R hedIBYOA EodiRaklidfland blotted dry on paper
tccttaaaaagtga to tc 83 72 1 298790 Coding 11 311 71 73 1 298791

towels. GoginreIrardherceratiastaddmtie WMACToarasfdddirertvath a collection tube
rack co%gff]i_fﬁgtfﬁcﬁﬁ?%?ﬂ%%tﬂ%ltuggss TRRKA kgt %%@ﬁb?ﬁﬁ%%ggﬁ;ﬁ? of RNAse

98794 Coding 11 446 acatcatcactgtagtcatc 86
free watg@oghogach 273l cfocsbetittad onimiignsd then apgs7zesi®oding al f48F minutes.

: j 9 7, .
R ST SO SRR B o
Robot %08 taiagaccinay MalesrisZ2)208801tBYYIm it S54inectutafacceibcomithe culture
plate, th%%a%%e]is %1%§§%gtf)g} WHelbenhase mﬁ&t&q{ﬁ%ag%ﬁ%fg{?§ r%ﬁl%feéggg%gem and elution

Ing 11 564 tcctaacctttecttgtata 83 85 298 aas
steps argcaaestent 88 86 1 298805 Codin 11 593 t ataaccaatcactatctt 77 87 1
298806 Coding 11 614 toctttctctgga 87 88 1 298807 Coding 11 635
tta t t gagcc ctett 77 89 1 298808 Coding 11 650 acaacaaacctatttttagt 47
Examplg(l3: RegbtiosQp @éitativelPEaR) funlysiaad clHdEomRNA Devels

Quantitation of elF4E mRNA levels was accomplished by real-time quantitative PCR
using the ABI PRISM™ 7600, 7700, or 7900 Sequence Detection System (PE-Applied
Biosystems, Foster City, CA) according to manufacturer's instructions. This is a closed-tube,
non-gel-based, fluorescence detection systemn which allows high-throughput quantitation of
polymerase chain reaction (PCR) products in real-time. As opposed to standard PCR in which
amplification products are quantitated after the PCR is completed, products in real-time
quantitative PCR are quantitated as they accumulate. This is accomplished by including in the
PCR reaction an oligonucleotide probe that anneals specifically between the forward and reverse
PCR primers, and contains two fluorescent dyes. A reporter dye (e.g., FAM or JOE, obtained
from either PE-Applied Biosystems, Foster City, CA, Operoﬁ Technologies Inc., Alameda, CA
or Integrated DNA Technologies Inc., Coralville, 1A) is attached to the 5' end of the probe and a
quencher dye (e.g., TAMRA, obtained from either PE-Applied Biosystems, Foster City, CA,
Operon Technologies Inc., Alameda, CA or Integrated DNA Technologies Inc., Coralville, 1A) is
attached to the 3' end of thé probe. When the probe and dyes are intact, reporter dye emission is
quenched by the proximity of the 3' quencher dye. During amplification, annealing of the probe
to the target sequence creates a substrate that can be cleaved by the 5'-exonuclease activity of
Taq polymerase. During the extension phase of the PCR amplification cycle, cleavage of the
probe by Taq polymerase releases the reporter dye from the remainder of the probe (and hence
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298810 3'UTR 11 673 atactca as t tcttct 70 92 1 298811 3'UTR 11 678

tga aatactca as tgt 78 93 1 298812 3'UTR 11 713 a ctcccaaatctcgatt c 74

94 1 298813 3'UTR 11 724 ctttg ttcagctcccaa 92 951 298814 3'UTR 11

796 atgagacttctcttatatct 81 96 1 298815 3'UTR 11 801 c aat a acttctctta

93971 298816 3'UTR 11 808 a acééa'ggc aataact 86 98 1 298817

3'UTR 11 813 tacaa acaaa c aat 8599 1 298818 3'UTR 11 878 tcttt att
from thg gusnslys modely)ovsb sy Psdb ¢ fueneeatatt Biee! 1o 8engraBd2oWith cach
cycle, alHfibhdl L3495 HE BERACARAHRIGLIOR kofDBBEL FUTR I 1508es, and the

ctgaaatcagaatcactaat 66 103 1 298822 3'UTR 11 1254 gatccttcaccaaC
fluorescgnes Griepsiy1iDgaapitoredTed 1asebsointeriicdicdasdarpiicoduids into the ABI

| _PRJSMTlﬂl‘k AERE DR IR} siadhasiriiaiaaliacaanad te 109 A9PRERANT Bontaining

- 111342 tagcaaa cttt to'ttac 81 107 1 298 26 3UTR 11'1357 aaat
serial didutigaanigrRéebangntreggd rpEorRuplassongetematstutdadieuselibat is used

to quantitatBeperdedd RuibitioR 4AY! ARLEAY SRaRERb Qe radBRAP of IR ddples.

1372 tcact attt aat aaatg 70 111 1 298830 YUTR 11 1378 cata
Reastdauratimive P €R oggd 3318 DiRer-probss et tnegdat ta dmatB8et #8ne being
measurel arbeeaabiRidid da0 &Bﬁﬁ%t%e%&ar%%%%w Ly #RB3B VPR Ariplification
. 1459 ca acatactaattcta tt 82 1151 298834 YUTR 11 1541 cttttctactt -
reactionggdpaepgtiplese, dugh3the et gens 7ok theaetreahatangard rene] GAPDH are

amplifiePaRRAnddRid L %ﬁ?g%?aﬁgl@c%Mtgngl?j@l;%gﬁg?ﬂa%eg R luntreated cells

~ 1580 atttaca tttt tacact 67 1 298838 3UTR 1115

is serialfycdibuiattatiiachgilrdiap osiappied B iherpnesase e i PeBIAEehatses Specific for
- : d ACAC tteo 2 11 A nj .
GAPP&r%ﬂey 2%33%(% %%05 1@%131%%@%& ,’4(5);,??1%%7%&5%1}’ 9%%%%4,%@}%‘%@ PCR
amplifigtiopgstendard o1y ol & ARDEuTb arget 7R} eleieil, 82 8810808 dilution are

generat@PfBih BFn e S8 %g%&@é&@ﬁz@g 188ePSh 19#13%%%’0&@&1(1 correlation
106, 107, 108, 111, 112, 115, 116, 117, 118, 120, 5 122 demonstrated at

coefficigas of fop/iARIBR cwd tanstiseeants eeagrsred Jiomithn melkintennd semplesstall within

10% of RIEIIRSPIAGIR: SRR 4% HE SR8 RIE-A!SASHIRPIRe Thfner-probe

target regions to which these suitable sequences are complementary are -

- set specifidp thatdrraet is deorsaftapidtialgebiegribrtanehadsrefRiriealsndppvn in the

art. for targeting by compounds of
PCR reagents were obtained from Invitrogen Corporation, (Carlsbad, CA). RT-PCR
reactions were carried out by adding 20 pL. PCR cocktail (2..5)( PCR: buffer minus MgCl,, 6.6
mM MgC{g, 375 pM each of dATP, dTTP, dCTP a_pd dGTP, 375 nM each of forward primer and
reverse primer, 125 nM of probe, 4 Units RNAse inhibitor, 1.25 Units PLATINUM® Taq, 5

- Units MuLV reverse transcriptase, and 2.5x ROX dye) to 96-well plates containing 30 pl. total

25

30

RNA solution (20-200 ng). The RT reaction was carried out by incubation for 30 minutes at
48°C. Following a 10 minute incubation at 95°C to activate the PLATINUM® Taq, 40 cycles of
a two-step PCR protocol were carried out: 95°C for 15 seconds (denaturation) followed by 60°C
for 1.5 minutes (annealing/extension}. |

Gene target quantitics obtained by real time RT-PCR. are normalized using either the

| expression level of GAPDH, a gene whose expression is constant, or by quantifying total RNA

using RiboGreen ™ (Molecular Probes, Inc. Bugene, OR). GAPDH expression is quantified by
real time RT-PCR, by being run simultaneously with the target, multiplexing, or separately.
Total RNA is quantified using RiboGreen™ RNA quantification reagent (Molecular Probes, Inc.
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the present invention. These suitable target segments are shown in Table
3. These sequences are 10 shown to contain thymine (T) but one of skill
in the art will appreciate that thymine (T) is generally replaced by uracil
(U) in RNA sequences. The sequencgs represent the reverse
complement of the suitable antisense compounds shown in Tables 1 and

. 2 ~dar ite: indicates, the first (5'-most).nucleotige number, on the

E 3
ugene’pgr}gfu%%%%rgggt%uc eic él %bﬁ\(fv%lgﬁrﬁ?’e (l)l[f]i%gvﬁ%eaeot%%igfl%‘s%&ls%nes’ LJ, et al,

(AnalytghdBroiharaisley3 189R295%81@%-#74)hich each of the suitable target 15

S ents was ng. T 3;} 3§e ugnce and position Oéf‘ itable tanget .

o B, B G o S P E R B Ntpoment it
1350 iR EMnACTHAEIN, SEQMSEQTR, SHE SOMPpigeHdD iMoo aNG-SEQPRtOW0Gining 30

4513 ct at t aaa 20.H.sapiens 123 906§ 6&012: t gitatca . .
ut. purificl Ch T N e St i oot SR ab AL AR Biqaygems) win
excitatidi? ot L0 4hdBthisdbiiagagotana gt 23 H sapiens 126 99072 4 643

t cactagaaatag tt 24 H.sapi éZ? 99073 4 1156 actett .

TR b IR L5, MU 20T S60v97 PeRentlde Bl kitede Fohungn €IF4B
sequendenssiay PORIThells8qeadechdinataitaadaefzasapienssdisd A98HEed M15353.1,
] 665 tigtttaagaggac 29 H,sgpiens 1?}%5- 9?%%8 4.604 ggttatca
incorpofd LTSRS S Tho GO0k FUALIPE PSR BUREBNER 1 sa

s 33 pHANB0 IR ATG ACTCIGYARC UG IR BOsIIeNs: 484 99081 4

e

T AR s B e e S G R

3ahHitisaRERSpidhe $A88BAMOOR AU dlyageaadayiidSBAA TaeN 3§ AMRA

_ .4 387 cctegate ctttt 39 H. sapi ﬁfﬁ 99088 4 1285 as atcca
e I e R 00 1B A2 e i 1y For boman
GAPD EpidtisRlpdn@809&rd: 631 actaaga cg ctccaccac 43 H. saiens 142 99092

4.1094 iat at ca t 4 H..sa.l 4%} 4.4 Wa at c act tcg

R N A e A A, one a5

92088 eiptinds t (AtACIA TEHCAGA PGHGAATERS (IBQOE1 000491768

Ilie9Rorestagiiintag BRIk déTTecCaTICTCAGCC- TAMRA 3 (SEQ ID
NO:10) where JOE is the fluorescent reporter dye and TAMRA is the quencher dye.

Probes and primers to mouse elF4E were designed to hybridize to a mouse eIF4E
sequence, using published sequence information (GenBank accession number NM_007917.1,
incorporated herein as SEQ ID NO:11). For mouse eIF4E the PCR primers were:

forward primer: AGGACGGTGGCTGATCACA (SEQ ID NO:12)

reverse primer: TCTCTAGCCAGAAGCGATCGA (SEQ ID NO:13)

and the PCR probe was: FAM-TGAACAAGCAGCAGAGACGGAGTGA-TAMRA
(SEQ ID NO:14) where FAM is the fluorescent reporter dye and TAMRA is the quencher dye.
For mouse GAPDH the PCR primers were:

forward primer: GGCAAATTCAACGGCACAGT(SEQ ID NO:15)

reverse primer: GGGTCTCGCTCCTGGAAGAT(SEQ ID NO:16)

and the PCR probe was: 5 JOE-AAGGCCGAGAATGGGAAGCTTGTCATC-
TAMRA 3' (SEQ ID NO:17) where JOE is the fluorescent reporter dye and TAMRA is the

quencher dye.

Example 14: Northern blot analysis of eIF4E mRNA levels
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99102 4 621 agacaca ctactaa a e 54 H sa iens 148 214540 4 10 c atetaa
at c actt 56 H. sapiens 149 214541 4 88 tctaatcaggaggttgctaa 57 H.
sapiens 150 214542 4 94 ca a gtt ctaacccaga 58 H sa iens 151 214543 4
168 t ataaaa caaaactt c 59 H sa ien_56§5_2 214544 4176
gcaaaacttggcaagcaaac 60 H- sapiens 153 214547 4 223 gttgaagacttttg

C . lens, 154 214548 4 244 tacaaccatatccagtt tc 64 H. saiens .
I A G S RS &5 B i o
PBS antttegigtetagtda A2 6L 34 fiERs-TER 21839 hed, 25R:tificieothaitdat Total RNA is
. sapiens 158 214553 4 269 atttaat cct get t,ac 69 H. sapiens 15 .
prepnced G S R s B ReOoo e A 3o FOVA i
fractionaicthbicabittroplidrsaiseheohfh 12145606r4 283G IgaciralaagitiiigBanidddhyde using a
apiens 162 214 0 at[ aqcctatg s a (3 H.sapiens 16
MOPS %f%%ss%%{% g‘éﬂgﬁ%%séaa?’a%tm%cﬁﬁ‘)s“a ieny 16 4‘@5@%?%8‘%@ diony fhe gel to
HYBONB&:A¢ Til@a innmbemea 148604124 Qbattaticdaaduited HisaiaRay, NI) by
. 166 214561 4 445 at aeta atatt 77 H. sapiens 167 214562 4 472 ct .
ovemigy g o e TR DL st s Lty L TEST *B
Inc., Frisatbnweod09TX)4564 A #listiaragaiiataddaidguaiiitizaapien®tddranes are fixed
214565 4.499 ataa atg caatat ae 81 H. saiens 171 214566 4 505 ata

by UV Gassilinking t5e 210 L pHithl BB EXs Y aGgaslipker (2600 Skafagepe, Inc, La

Jolla, C29 ig0s héd #b8e6& 408 0a0ediatpcaagerRAnal 3t bl sRRIRRE X4 ene, La Jolla,
214569 4 563 tatacaa aaa gttaga 85 H saiens 175 214570 4 571
CA) usigg muptaigssitaecEmerrdasighefy stient aoitips? aagata t attg

tatgai§edd naplan< iRk, 2l faddd GE3tceragma Bgﬂscfﬂ'&%%%fzw ? _RR using the
178, 214573 4 634 aagagcggctccaccactaa 89 11 sapiens 179 214575 4 ‘
forward gggiteg tt?&%ﬁgé}é@@%ﬂ?. RCGa0SPI5Y 4XP:5n pdcdbenaerete primer

AGATTCOGBPPRIBAGTCAI4STE AART 7 SEeratictsegiBitcted IR bhApriers WBations in
214578 4 713§g(;aatc a attt agct 94 H. sapiens 183 214579 4 724 tta ct

loading and (ansfer Y icaayianeminanc asatrpubiaddrdaud fyduyrae sl geraldehyde-3-
phospha$@ig AN AT PDBORINAVATRASICRURIAGS, /(A )Sapiens 186

To detect mouse elF4E, a mouse elF4E specific probe is prepared by PCR using the
forward primer AGGACGGTGGCTGATCACA (SEQ ID NO:12) and the reverse primer
TCTCTAGCCAGAAGCGATCGA (SEQ ID NO:13). To normalize for variations in loading
and transfer efficiency membranes are stripped and probed for mouse glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) RNA (Clontech, Palo Alto, CA).

Hybridized membranes are visualized and quantitated using a PHOSPHORIMAGER™
and IMAGEQUANT™ Software V3.3 (Molecular Dynamics, Sunnyvale, CA). Data are

normalized to GAPDH levels in untreated controls.

Example 15: Antisense inhibition of human eIF4E expression by chimeric
phosphorothioate oligonucleotides having 2'-MOE wings and a deoxy gap

In accordance with the present invention, a series of antisense compounds were
designed to target different regions of the human elF4E RNA, using published sequences
(GenBank accession number M15353.1, incorporated herein as SEQ ID NO:4). The compounds
are éhown in Table 1. “Target site” indicates the first (5’-most) nucleotide number on the
particular human €IF4E target sequence to which the compound binds. All compounds in Table

1 are chimeric oligonucleotides (“gapmers™) 20 nucleotides in length, composed of a central
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214582 4 812 agtctcattcgcctttgtct 98 H. sapiens 187 214583 4 817
cattegcetttgtcttgtac 99 H sapiens 188 214584 4 N 876 tccactatcccaatcaaa
a 100 H sapiens 189 mm -76- 214585 4 883 tcccaatcaaagaattacag 101 H.
sapiens 190 214586 4 1157 ctctict alyct ctag 102 H sa iens 191 214587 4
1209 atta Y attct atttca 103 H. sapiens 192 214588 4 1272 t taacattt as
“gan’” 1BSoh0%bhhELER,EN Batt has at 1Q5 H. sapie.
ap” r8Eoh0bhERALGNS 1Es 22-%1%§§ 6&@&?(1?5‘3 it § - (5 '
=P S 1361 taaetacagré oy AR bt PRI s (5" and 3
directionggeyflaveansestedmanemsd Hidepiengs 96 QiMposd df3¥imethoxyethyl (2'-MOE)
nucleotifRYIGIRARRIRRMIAJY {Sﬂaéiéﬁiﬁ (i é&é?eg@iﬁggigi isaaead dheliy
] 112 H saiens 198 214598 4 1471 tacaftcctaacta atgaflft His‘%t?engough out the
oligonuglgatida. 45 gviidumoesidiagamsttagatnbeytidisas. sapiens 200 214600 4

1 i 0] 4 t
e e e

mouse sHifiEnELds wiugoutlisenl wuegnrsadsitiankt acteskiosapiense0iM_007917.1,
incorpo%%ékﬁﬂér@i&%%‘]sﬁﬁ tﬂ?%@ﬁ?ﬁtt e ounfid ke gﬁ) ai84ehtel l‘r.’lAF&Iget site”

. .. actactga t%tgaaa 122 M. musculus 206 As these "suitable target
indicateg dhprfanstd s Hauslestide Byepearmibapmitatetmoperctb4 Batidget nucleic acid

to whidACersSiblg fonnhyBrigization with,the antisense, sRMPoynds af the. PR cleotides

.. _invention, one of skill in the art will recognize or be able to ascertain,
(“gapmeisin A dstreigrsnindgnad.espennsedtafi sremtalfisusimbeigmensisitpof ten 2-

deoxynlieI‘(ﬂ,%'(f‘ittil%'é‘J thatigngeMRarsehe R Q%dgth&{@%&%{@&’ozﬁ)bﬁ@ i fﬁég’)fucleotide
. these suitable target segments and consequently inhibit the expression o
wings”e|F4EheacUHISINRES tiFepResenht inleRtivrethomshek BMyihovdvoiides.  The
internu ARG 85, OHEONY AIGRYILES 21 - i
PN e e (S
All Cyt‘@#ﬁéﬁ%?’é’ﬁéé%ﬁlﬁm%ﬁﬁﬂ&éﬁ@-gnd other 10 oligomeric compounds
vichdmypsidias to abieasta part 1% LBUBIRIC AGANdnd mouse elF4E

modulate its function. Example 17: Western blot analysis of elF4E protein

sequenchsydie\pRsRAN I MER FaRbHRThbE bR shNis) ey de dEHRRNA levels by
quantitatiSthg-stansareC R Amridated GelRrichanyasiatk 820 aftee averages from three

oligonucleotide treatment, washed once with PBS, suspended in Laemmli

experimfpigdp FHIShIST et 57 Bentrd ety saidasrrliasstsptisiop afike present

inventiogel- Rlpasritenclatbb op Wl deeth¥indnd {rRAsEet ey e dYuence 1D
western blotting, Appropriate primary antibody directed to elF4E is used,

n“mber'mﬁfﬁ”é??‘éfbt?ol%ﬁed"éﬁc?gﬁré’§c@"ﬁﬂy'Iabeled secondary antibody directed

against the primary antibody specjgs,iBgnds 20 are visualized using a

PHOSPHORIMAGERTM (Molecular Dynamics, Sunnyvale CA).
Inhibition of human elF4E mRNA levels by chimeric¢ phosphorothioate

~ oligonucleotides having 2'-MOE wings and a deoxy gap

ISIS REGION |TARGET [TARGET |SEQUENCE % SEQ) |CONTROL
# il;])Q ID|SITE INHIB |ID NO |SEQ ID NO
183728 13'UTR 950 aatggtaattctactgaact 42 18
183729 13'UTR 1191 atattatcaagtagggaaac 0 19
183730 1Coding 513 tttcacattcagtagtccat 73 20
183731 (Coding 600 cgtgggactgataaccaate 84 21
183732 13'UTR 1001 atgccaagttgttttctgac 68 22
183733 |Coding 480 cacctttagctctaacatta 81 |23
183734 |Coding 643 aacctatttttagtggtooa 76 24

183735 {3'UTR
183736 |3'UTR

1156 tagcagccatcagcaagagt 76 25
1165 attaaaatctagcagecatce 56 26

N N e e I -SR-S - - N
Lt Rl el Ll L B Ty JJ Uy NN [N [FINRS) U

183737 |Coding 584 aatcactatctttggaggaa 18 27
183738 [3'UTR 1583 tcttaatatgaatgggactg 75 28
183739 {Stop 665 gaaggtgtcticttaaacaa {78 (29

Codon




Example 18: Effect of antisense inhibition of elF4E expression on cell
proliferation HelLa cells (American Type Culture Collection, Manassas
VA), 1 x 106 cells/100 gl, were electroporated with 3.25, 7.5, 15 and 30 M
oligonucleotide. Antisense |nh|b|tors% elF4E -77- ISIS used were ISIS

183750 (SEQ ID NO: 40 and ISIS 298815 (SEQ ID NO:97). Control
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Treatment SubG1 G1 S G2M Aneuploid mock 3.0 50.3 30.7 19.07.4
29848 2.4 45.8 33.0 21.2 8.2 129688 2.5 44.6 34.3 21.1 10.2 183750 8.3
46.132.921.012.7 298815 5.0 36.8 35.6 27.6 15.2 From the results
shown in Table 4 it can be seen thatzreatment with both elF4E antisense
compounds (ISIS 183750 or ISIS 298815) increased the portion of cells in
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inhibited by 47-67% by elF4E antisense oligonucleotides. Antisense
inhibitors of elF4E can, therefore, inhibit angiogenesis. 10 Example 21:
Inhibition of elF4E expression in mice Eight-week old C57BL6 mice were
injected intraperitoneally with oligonuysgleotide in saline twice weekly for 3
weeks (6 doses total) at an oligonucleotide concentration of 40 mg/kg.
Gomaewnds yestwestel mEentisense sompounds{Sig H83260x(BEQ 32, 33, 34,
ID NO:40), ISIS 299815 15 SE%ID NO:97), ISIS 298797 (SEQ 1D
37, 38, No*Boftarith14fs Yogd>3 1(5%@5 Mo3T08%. AR 4R E3o8d.Peblsb7. 69, 70,71, 72,

73, 74, PltiRg e Migmwdestides i bathdwmargangsmalisy edb463 154565488287 o8, 99,
is an_unrelated (contro£ oligonucleotide ECCTT CCTGAAGGTTCCTCC;
100, 1052p! Ao 1 {08, dBlind [Deticle) EantrbfwhiSalbbuddd, Ebbnddfed 29 and 122

demonsGatEieae WHEPK A8 SnhihIKeR sediueeth RIFE RFVNAIKYSisRsmause e ohercfore
less than 20% of control (over 80% inhibition). ISIS 298815 also 20

suitable, S LY BiPs E0xfrn01dl/ettdol Ap are ittt of control. 1SIS

2BRY O dep UpRIMs oS UeRRLEIRAE BIRM:QugfiR APRFOXIDIBIRNRAM Pfare herein
contrgl (70% inhibition) and ISIS 298823 treatment reduced elFAE mRNA

referred i a5 v BB SHRTARAGTE of b ARFINE S tHERIJR M egFHiRgsby compounds of

the preséiatinanionitiTHeS iR diebnaldiaeheael kb RNAIRNE)S #Rtke sequences are
h actually increased the{)n to approximately 140% of saline control. 25 ) )
shown ‘élﬁﬁ‘é%o%é?ﬁ“fé\‘?e@ Inotide fletillerd Hsomieuil rpredntpbat dymine (T) is

generall§atijBaeontto), dreainrent mitR NAS:L§3iRkes | SIPhI9& RS 8RR 68 3RE reverse
ISIS 298823 reduced elF4AE protein levels by 77%, 47%, 50% and 47%
complerpgay gL AT BT CORRBNS IRt 1488 i cagicates the
first (Sehddh) preigdivlaie|sbyidaYoMicetroatadunith aryenafithe eidEto which the
i ntisense gom ?un s showed essentially no 30 changes in liver, spleen
oligonucli o BBty waIghEPREHE i o o T CRE RGBT G B e esuitable target
segmentievialsioafd /ALT) and liver histology appeared the same as for
saline-treated control mice. Example 22: Effect of antisense inhibition of
elF4E expression on human tumor xenografts in mice -80- Male nude
Examplaice watiénjecieRibithaushaoust/elrire éim?l@wiﬁh%y RGP NeEpNIrothioate
. rostate carcinoyr American Type Culture Collection, Manassas
Ohgonu%ﬁg%.lgﬁstifé%‘ﬁ% %ﬂﬁﬁ'ﬁ' B‘@éé‘ﬁl%vﬂé‘yﬁetﬁ% $thrors reached a mean size of
T180avmBd apperoxithataly Brsdb ineeksomftdidmplaptation. Micgavrrel, which are
iven 5 kg by intravenous injection, of antisense to elF4E, 5 |SI )
compler b S T A0 1SR Ah G BT T 1155 (Bt acosssion
number N® 20079417 .thenficsp cnseddnadinen 2FQJRGavery)Mand dyriiéednasday for their
and Frida eafter. By d 4 after tumor implantati umors in mice .
et o S s ATy 260 AR [ G, Qeoenbed i ot
exampleaprodimatclint G095 tregetctics’ dodivadse thio fiwn (5 Sinost)outieataid withiber on the

particula%%qgﬁ)slé Iﬁ:?ﬁ]ﬁ‘léﬂ%ge:?tsné%
continued until end o

SR, B Gy m e
2, are awimgasyrosinthidd Axp&inemsaim bvbadt bARGEY cells WAraarieasd Tyji@ the antisense
oli gonuc%f)lél%ré% (O:P Jﬁ%cg%rs‘e% zi’lxgvae%%fa()sn.\/‘%}nianp]:%rirt]ia\}g cr(T)]Iiﬁ?dll rt]o}hégc?lx&?tg&%ﬁt I?? rt]:ntiﬁed in
the table by sequence 1D number. If present, “N.D.” indicates “no data”.
Table 2
Inhibition of mouse eIF4E mRNA levels by chimeric phosphorathioate
oligonucleotides having 2'-MOE wings and a deoxy gap

ISIS REGION TARGET TARGET SEQUENCE %o SEQ [CONTROL
# SEQ 1D SITE INHIB {ID NO (SEQ IDNO
NO '
183731 |Coding 11 601 _|cgtggeactgataaccaate 33 21 1
183733 |Coding i1 481 cacctttagcictaacatta 90 23 1
183734 |Coding 11 644 aacctatttttagipeteaa 87 24 1




183750 and ISIS 298815 were tested and gave nearly identical reduction
in tumor cell growth of 55% and 50%, respectively, compared to saline
control. elF4E protein expression was measured 15 in these MDA-231
xenografts by Western blot analysis 4ysing antibody to elF4E from

Pharmingen, San Diego CA) and was found to be reduced by 45% in mice

L

183739 ﬁ@&%mn 19{S 183TR (SEQ l;édg‘éﬁgé{t’dtﬁﬁﬁda%{y 39% gpice Q%‘J“U 1
183740 WiifihselS 298315 (SEQ:#E NO 9 dwhen.Geinppared 10 Xegografty inmice
183746 tigHigd with ant unrelatgdegontrol| eligenueieatie (ISIS 141923, 1SEQ |
183747 NEYPR 1), 20 IFAE canlbd phos HRaAY0 at serinéresigiie 209 of
183750 fmaman sebuence. TB¥ pho %ﬁh is nftpn Ahardetd as the
183755 13LIR (o 1604 L Taa actatacary VEPNT 1
183758 TIUTR - Jib = PUENehe o | agholctananapacan 43 a1
598772 Lg{dﬁ@u&:&th &llupleguﬁgﬂomﬁfgﬁg‘ﬁﬁtyé&&?é%ggl|u|c>|a yyest I olots;
298773 USIRIRABPOdy1 SPECfidifpr phoSHRQIVIEEERREY) elF4E (BioSouce, 3
298774 Qasmagillo CA) confirmesd a decraag&a&m% gsphorylated fornsof elF4E
298775 gffeditreatmepdtiwith anfiSense campongs4SISt25 1837583 and (298818,
298776 pnaedieg an andfitense coltol (ISIpr2egogrtiaelin Dl is af®lF4FP%argetl
298777 QQ‘F And ﬁ\]II]\“I"\ 1 n"?\?‘aln WA gc chn reduc Tall\} A - 7"11
208778 N oding S P T T T Ticiicaacagta: caaa,q.l.t,,,_ A AN YR
298779 %U Alts 1T {RITee ”cc'ﬁ?;l with Ea dagicficaaca c?c \"yb"”fi 9 gta i
208780 TRGHGET DY 4Q%6 after|pryatmen W and-byzgearty, 0%
298781 atedidpeatment with 1S|x298815 ;wheceigjfsared 10 Cyqia DI ggpression
298782 ilCxéinografts im mice tredted withaaneetatedseanizol 30 oligdnucledtide|i
298783 |6¥9ing1192311h a third Hifnilarly m&ﬁ%ﬂmmgé fem?t‘e nude
208784 qtipding oo in éLmd sulB8litane o SHAIRAS TS IRERK with.5 x8106 HEBo |1
298785 LCOJHI nodiddall.aall .2.6’"-‘ aaneds @tmatt@!iwo (A maori Zn T/ g Crl |1|rn
298786 ' t!b,'d?ﬁ" el “1' ar-cel P T ‘%aggﬁ&aa at v g7 TRy T
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298797 Hindiemn elF-4E sequet® Genbankt#Mas868awas queriedTor sékfuendes.
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298806 apefitige showid below [0EAE 1 (S prisipticerdtr g 3iice: 3’31-15
298807 / tent: dbo/, 635 ttagtggtggagccgctctt 77 1
298808 ‘COdmg 1Ty 650 acaacaaacctatititagt 47 90 1
298809 |Stop Codon 11 660 gicttcttaaacaacaaace 64 91 1
298810 {3'UTR 11 673 atacicagaaggigtetict 70 92 1
208811 |3"UTR 11 678 tgagaatactcagaaggtpt 78 93 1
208812 |3'UTR 11 713 agetcecaaateicgatige 74 94 1
298813 13'UTR 11 724 ggcttiggticagetcccaa 92 95 i
298814 |3'UTR i1 796 atgagactictcttatatet 81 96 1
268815 13UTR i1 201 ggcgaatgagacticteita 93 87 1
298816 |3'UTR 11 808 agacaaaggcgaatgagact 86 98 1
298817 [3'UTR 11 813 glacaagacaaaggegaaty 85 99 1
268818 |3UTR 11 878 tettigattggoatagioga 36 100 1
298819 [3'UTR 11 885 ctgtaattctitgattpgoa 88 101 1
298820 13UTR 11 1149 clagcagecatcageaagag 87 102 1
298821 13UTR 11 1200 ctgaaatcagaatcactaat 66 103 1
1298822 i3'UTR 11 1254 gatccttcaccaatgitaca 90 104 1
298823 13'UTR i1 1259 tectggatecticaccaaty 95 163 1
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5'-CAGAUGGGCACUCUGGUUU-3' SEQ ID NO:212 3
-GUCUACCCGUGAGACCAAA-5"' SEQ ID NO:213 elF4E 2: 20 Position
in gene sequence: 195-213 GC content: 63% 5'
-CCUGCGGCUGAUCUCCAAG-3' SEQ ID NO:214 3
-GGACGCCGACUAGAGGUUC-5' SEQ ID NO:215 elF4E 3: 25 Position
298824 HFTIE Sequence: 10T058628 6 comtent. 32400 1n 106 |1
298825-UAARUUGGLAUUUUBAUIAT- 351, ttéc O O 81 107 ]l
298826- @I AACOBGUAAAGBAUG-babipkdlditdsdd 7 A CONTEol dSRINA |1
298827coriipBund, aldd containide? two deexyiesicinetpucleotides at thed' 30

2988281afHidal end ofleach sibdéd and ¢ w30 pGL 3 JHciferdde, wes
298829 1 3THR o e dd Dharsh ar AR 2 - alid beldw
! 12

298830 3 UIR ", 1i} -~ ~ L1378

298831 J3UTR:_ 7 11"~ =¥y =) PPN (3 T
298832-BVIROLGAYULAUGARSC UG lchd il g 19 0= Uy Culiyig
2938833LNGaR, PC3|HCT116]| MH9A-23]¢ Zaa‘@;{f,gtand CWRZRZRVIGE! i
298834aBUBRtained [through AIBEC and!aregsoweagiear PMI Medjsm 164@swith
298835) IHHEBmine, Without pHEFDI red (@ibeekrtmaining 10% FBS (HyElond
298836 IR ~tion GHSIRNA IS mamntansieesareotiimmalian ¢8| lindd1&re
298337v\ ,[j:r{n{- 1\ 11r3\|: calle LSS,O,, wiall ﬁtmw%tg’o nriokLto. ﬁ";ancf rlﬁnn
298838" ST T8 T otacacatiatitacagt b 79, L0

0

(62}

Sy Y

OTR . ! .
298830 TFAGHIETTL trarfp{ections gres performed using Qligofectaming-tnvitige:
298800 BjdeHyg INdiVifyal dSRIGAS at a CRRGEINaLgnLatween 5 1ay500 1 (fin

volume) are diluted in OptiIMEM (Invitrogen) while a separate solution of

nO‘l%iMEM and Qligofectamine is incubated 10 at room temperature for 5

Seaamip TehirionSERRIRREY Hndvettbyh 30-Alntle F6078. 59, 60, 64, 65, 66,

67, 68, BEEratune ingubation, FEMM7EONtRIRNG mediais aglded 8 t8¢ 83, 89, 92, 93, 94,
transfection complex for a final volume of 0.5 ml/well. Existing cell media

95, 96, ilasfirarbd ol ¥pld Eéd Wit tHe-théisietioh o piehd andliclibtdd Fol 18, 120,

122 dend@ndZakeats3 Teast 526 ARibMOoHIO0 O URC TR A BRFrés RAUAS tHE experiment and is
transfection mixture is %ently aspirated, and cells are lysed in 150 u

thereforg suiaRicR PRI 8] Wn it iaed S92 alsesuitaeNacl, 1% NP-40,
OL2&%aNgt degisyieh@lakehidhmibEDililsieniaiting &ompeiniabigintary are herein
protegse, itors (Roche Molecular Biochemicals), 1. mM activated

L .
referted 353 S AR HERBARCHIGH S0 A ST GBPACAeA H o thfrpounds of
the preseR0iGvianib4Arhesbhitiyatsl ofdipavediysateas anoed 18 TI4X NURaOSquences are

i ' ining 0.2 MDTT. S I heated
shown @gﬁﬁfﬁgﬁ%@;ﬁ#?gég g)(? tg(?llplgn tl%e art will a%}ranrgc?zﬁg rt%atet?lyemine (T} is

generally replaced by uracil (U) in RNA sequences. The sequences represent the reverse

CEY

complement of the suitable antisense compounds shown in Tables 1 and 2. “Target site”
indicates the first (5'-most) nucleotide number on the particular target nucleic acid to which the
oligonucleotide binds. Also shown in Table 3 is the species in which each of the suitable target

segments was found.

Table 3
Sequence and position of suitable target segments identified in eIF4E
SITE ID [TARGET |TARGET |SEQUENCE REV ACTIVE IN SEQ
SEQ 1D|SITE COMP OF IDNO

' NO SEQID

99068 |4 513 atggactactgaatgtgaaa 20 H. sapiens 123
199069 |4 600 gattggttatcagicccacg 21 H. sapiens 124

99070 14 1001 gtcagaaaacaactiggeat 22 H. sapiens 125

99071 |4 480 taatgttagapctaaaggty 23 H. sapiens 126

99072 14 643 tocaccactaaaaataggtt 24 H. sapiens 127

99073 |4 1156 actctigeteatgectpgcta 25 H. sapiens 128

99074 4 1165 gatggctgctagatittaat 26 H. sapiens 129

99076 |4 1583 cagtcocaticatattaaga 28 H. sapiens 130

99077 14 665 tigtttaagaagacacciic 29 H. sapiens 131




onto 4-20% tris-glycine polyacrylamide gels (Invitrogen). Gels are
transferred to Hybond-P PVDF membranes (Amersham Pharmacia
Biotech) for 1100 mA H in 1X transfer buffer w/ 20% methanol.

Membranes are blocked in PBS con
Prlmary antlbodles anti-elF4E (BD

hlnr\llln

Haor.at 20 1:E00

1-10-000

ining 5% non-fat milk for 1 hour.
josciences) and anti-actin (Sigma)

adcilbitad
fe-ahuted

JTUCN

LU, 00U0;

roacnaetivelhy
I =]

nd
U\.;LIVCI)’ oG

99078 .14 ,,5' 4 CCacecagza PN 5 132
gog7o Mpubated-ashours i1 M Jesarev Wueu 33X 'H s"’ﬁ&s fottow 433
90080 Y anti-Moj3se Secoyardanibaaydpanta Clez) iNCUDaGPR,fOF,2 NOUTS @b,
99081 rpom tempeaeature. Bloisatesasied 3X in PBS and treategwith 135
99082 StiperSigndllWest Biwecachatderrinescent siistrate (Rigreg)dor 1 minutés
29085 Chptured sigidl is retardsdaemaittumi-lmagel’ F1 (RogResMitecular | 137
99086 E‘i‘n amic R andfital ﬁ'\n to hnfh E4E anngtsﬁff@fa 20N 138
99087 4 . 1387, "’”‘"”zfa sigaccicdatcocitits 139 —  |F sapiens ., |139
90088 gyt |L|L<.1Lculggg| gty JiA ’_}at&a&%hﬁé‘r Tyare,ar I. 50 FHE-exq .@s@‘r’mﬂeve’rs—aqg—f s 3 0
59090 JRIErmined giter NOFaiZ ML IQ.aR1N M Ordey 10 COMrof 4oL ge),Joading {14
99091 dad transfegsin the geltdiaeaseach of @f-4E-1, efF4kyZnand 142
99092  dW-4E-3 infisited elﬁawa@mgtmbevels by gi¢ater than| B0%4piaks 143
99094 ddncentratibhs of legsctingetsBozanatcl ] bgpdens 144
99095 _ddncentratifitd of led ' |E-EPPEStEIn levelstdd
P00 i greater (Han 5% U CEAL G e LN(,"IP PC3, T MDA-2!
gg:gg Tyama-mc 6;,% celti g’fgégﬁégﬁgg TS of etR4E-1 dnwgij—gggé tesst Tlig
214540 99 "M Tedueed eTF-F prRigiR.eapiaSsion by greater thap 0%, Cell 1149
214541 proliferatiopsassays |calisagreepiated 24 hoursprior to transépeton at a ¢eld
214542 dénsity beteen 1.5ca@apteb08cBagel|s/well/F® poly-D-IVéineiemated 151
214543 9. well pl o8 (Bect tﬁﬁ‘ﬁﬂgﬁ‘i&ﬁﬁﬁgg@ancfpr‘f &hs of the |SiEeni®sand r‘nnilfﬂl
214544 | NAGc Ar lz@;r{-nr E SAPLENS,: o frov
214547 4, | kT ttgaaga%ttt ggctcﬁ oo sapigny O 1571
214548 T 1o SOOI Cetin de Harvesiertat 3.6 i 8 daysby aggfonof 1,53
214549 QEOPITIUM jegide (SigrmatakRb G/ final cCopgentration 4Qligwed by a 3ds
214550 mnute roorsdempelatdsednaphation protectesd from Tig. sElates are {157
214551 measured |gfe- and pestaresrimgeon a Victorl67420 multélabekeounter {158
214553 (\W/allac). JTorreqedtidensissaigiesbtained hfSubtractiff§ teepte- from|159
214554 f—ftn nost fr. 4 mea Q AGAC d P’S%H MDA déq
214555 P e T ciptgactactcactt PN A SN ,N__ {f:s\_é us: ;._, “1i61
214556 LEI.I ||| IUID \zjgébcl ILI aﬁéﬁ?ﬁé!ﬂ:ﬁ{ﬁﬁ_g-é— (IJI [LV] CI 75:.:4 ITSS .S!al' ‘1)(3\’;{1.5! LI\'A i62
214557 TRduced celhprofifergiion By gisalettnan 50%; Example 24, ACLvity of 1163
214558 9IRNA congtricts targetelon i HelLalcells 15 The, detplexed 164
214559 gligomeric|RNIA (ds M@Wg shownif Table 5Melownere 165
214560. pfepared g42describd | #nd evalugdfedziiviel a ce|kd6
214561 ¢ tmerican ‘Hﬁhe Culfi SHEAH g\_/A\_ Cl @_!F@ﬁffémgds_uééa__
214562 i ore o [ATT o  lesietgTaetiagage y csaplense . 1168
214563 ' H o O A e o] ataa Al . sapiers 169
514564 GXample; aggyww.at to parson ‘:Weldl Sim J}Pﬁﬂz@hk”eu 170
214565 GAIMETIC afgsense Glignplsientideswere aiggitested. g Gelisyvere piaied
214566 1M96-well plades at &dgﬁ&ﬁg@kﬁ&@é) cells/wglt and grownspMEM  wittv2
214567 high glucose3 10% K rersoilin/streptoidycin. Wellsswere washed 73
214568 ghce with 2138 | (')FP ¥ Sfum.med WWW(‘O BRL)!74
214569 | dthan hgﬁnd it i AARDEIERAAA MEM 13'i/| contai '{;{‘\WMASPIDCITDA 175
ETECCIN AN 7 M 1507 S o 25 s
21457] LZ?F\I‘\II'\ dl %%JI I.bc,” %gé]a%ét tégulzﬂgé daltad£.9 T LY p E—’”S L \\JIL m
214572 BRL) Per §gand of DligoRielie campRUNd. TIRgMents Ware done in 257173
214573 duplicate. fster 4 or| mpetigcetdeatment, thespedium Wasdeplaced witnyg
214575 frésh medigid. Cellggettigttgtitaagaagac 91 H. sapiens 180
214576 |4 672 agaagacacctictgagtat 92 H. sapiens 181
214577 |4 677 acaccttctgaptaticica 93 H. sapiens 182
214578 |4 713 gcaatcgagatitgggasct 94 H. sapiens 183
214579 14 724 tigggagctgaaccaaagec 95 H. sapiens 184
214580 14 800 agatataagagaagictcat 96 H. sapiens 185
214581 |4 805 taagagaagtcicattcgcc 97 H. sapiens 186
214582 |4 812 agtctcattegeotitgtet 98 H. sapiens 187
214583 14 817 caticgcctitgtctigtac 99 H. sapiens 188
214584 14 876 tecactatcccaatcaaaga 100 H. sapiens 189
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were harvested 16 or 18 hours after dsSRNA treatment, at which time RNA
was isolated and target reduction measured by RT-PCR as described in
previous examples, normalized to Ribogreen. Human primer/probe set is
SEQ ID NO:5, 6 and 7 used in previgis examples. The results are shown
in Table 5. The siRNA constructs shown consist of one antisense 30
214585 S4and andgAe SeNsg St Jie AntiSensergiand (AS 7S sy first g
214586 Table 5 belowy Tolloyed.danihaisense strand i) 1N the rexiiow. Unlesgg;
214587 gtherwise mgligated | aligioublesteanded consteucts aremingpeeified RNAG?
214588 jlid | ribose(&iars wigephtentrmataa®=0) ba¢kbones and Serterminal _|193
214589 !’&d!‘OX"! a &}ﬁ and LA AHAEY (no dTd1PBr otherHuEiHara) unlesd4
214591 JR o vico L30T oo detaadacanagettacta, o LIOT) o) L sapions ) 195
214594 147710 (1386 O Tatgcatifcaticanate . {JT0 0 9 I sapiens . . |196
214595 chlllb&llbe ﬁr_wpt,uw;)cgﬁga%%%kgtgsdppeu -OL}PIIQUIIUFE%}W% WL N 197
214596 44MOE at|msigieolidRgcdancaithibrgdU and Z{AeoXynucClepligss,at POSIfg
214598 6415, with phosphoreihieatedRasiabackbonesiand 5-methyleytosines 4199

214599 adery C. |tlid3nderstadatanditetgetzthat, for RNA sequeicewidds (uracil)|[200

214600 gdnerglly rddP4ces TApESAaRAERSARES is normBlfy. foundfinsmmess or 201
214601 A4 A o JdA893 . dcatatias olacyy anatd ractddaeric e 1202
214602 4. . " IS8 " Tiaagacaciotacasaacte 118, o9 1H sapiens, - 203
214603 G 11 Thebs™ ~ =" Peabiptadaagaiiptds =TTUE W "9 T i 190
214604 PPECIES 71 hNlY SIELRL ) 3oy LU H. sapiens 205
214433 UGUCAUALUCCU IR WM 8 Lnuscal338939206

AAGGAUCCAGGAAUAUGACA 21 5.8 AS 338911
CUAACCUUUC 2 coding h/m/r 27.5. S 338936

g%ﬁ.ﬁg%gg ]@ AWU%@%& 2 ?{%hﬁ% phexpermmentation to be open to,

and accGQbIY Hd GEhHdCAtoe WaE GRARLGRE SddhiiBunds/s S8 plestd8Jdkntion, one of
. UUGGGAGCUGAACCAAAGCC 125 +3.5 AS 338913 . . .
sill in B EABRE DU SR D DA SR o6 S RS0 T Bvioning pggimentation,

further UABRGIMGABGHUICIAE ANGOs6 G2 7 Dédriifasi388ikd compounds that specifically
. .. UCCUGGA UUCACCAAUG 128 1277 3'UTR him/r.76.1+ S 3389
g S RO R A S Y BN 0 seprsion oF fFar:
GOCHINE UA CtHd G AGERA Uik 80 564nBstiER hiomipoiudlss 533894Qntisense
. IGGCUCAAGUAGAAAAGC 131 1.6 AS 3389 . . .
oigom G JERATE ACURAD CE By HFUSS 2semsdenits, SRNA
compoufdsl) GAEIHA CGAGLIGRLUGAIAEI ABA 0i8tABr3R89  RNAI) compounds and other
p 9 KRNAIi) P
SRR NI SErrionlin £, B ot o

modulatd @UALHACCUUUAGCUCUA 136 486 coding h/m/r 77 + S 338943
UAGAGCUAAAGGUGAUAAGA 137 2.7 AS 338919
UGCUAUCUUAUCACCUUUAG 138 491 coding h/m/r 52.4+ S 338944

Example QA NSEICHoCB kNG EF4ESPotein levels

Western blot analysis (immunoblot analysis) may be cartied out using standard
methods. Cells are harvested 16-20 h after oligonucleotide treatment, washed once with PBS,
suspended in Laemmli buffer (100 pl/well}, boiled for 5 minutes and loaded on a 16% SDS-
PAGE gel. Gels are run for 1.5 hours at 150 V, and transferred to membrane for western
blotting. Appropriate primary antibody directed to eIF4E is used, with a radiolabeled or
fluorescently labeled secondary antibody directed against the primary antibody species. Bands
are visualized using a PHOSPHORIMAGER™ (Molecular Dynamics, Sunnyvale CA).

Example 18: Effect of antisense inhibition of eIF4E expression on cell proliferation
HeLa cells (American Type Culture Collection, Manassas VA), 1 x 10° cells/100 ul,
were electroporated with 3.25, 7.5, 15 and 30 uM oligonucleotide. Antisense inhibitors of elF4E
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AS 338920 GUCCAUAUUGCUAUCUUAUC 140 499 coding h/m/r 62.5 +
S 338945 GAUAAGAUAGCAAUAUGGAC 41 4.4 AS 338921
GCCAAGUUUUGCUUUUAUCA 42 168 coding h/m/r 32.3 + S 338946
UGAUAAAAGCAAAACUUGGC 43 12.1 AS 338922
UCUUCAACAGUAUCAAACUU 44 211 coding h/m/r 16.6+ S 338947

15 vl BHELAR AL IIGAIRD 96 AAEIT RIS (570 gy Cone

oligonugetides AGIOBIGIS UL BS IN; SEQ ID NO:207,
. i + 4
Wherem%%%%%%%%%%ﬁ%%%%%%ﬁ% 151:%%%\ Pc%%&%éﬁ%hgc%@ﬁggm?e ISIS 129688
(TTCGREEUIHGRUHEUAVAL 8B BI80 298)cddingchftrangoced cSn8R89806 also used.
C G 38Q2 : : )

con pESHEHACAABANESHTAD AT R ot e e

CyQUANECEAL EBohrEaC AGBY ATt 16ddwulas Badagy Inc., Eugene OR). Antisense

oligonuHMGY GARAGR GGG i 494872 FTRINVIMY §318 9023895 Mhibited cell
AGAAGACACCUUCUGAGUAU 1551.2 AS 338928

prolifergigeelikn e by AU CEEG Acs56-883 B o ayerd/ fo7ahack3iR38g5@ntrols. Cells

treated %&fﬁ?&%&c C HH@SC gli%%a%@f‘ atal%tgg’%?:f'gast as great as that of the mock
GAAUGAAAUGCAUAAAUUUG 158 1381 3UTR him/r S 538954

treated @pis@E)UUAUGCAUUUCAUUC 59 -85- AS 338930
Lé%%%ﬁé{ HRRAAEARANGE EHsh3RE3dd R DIBY Sodithent SBEIPRIS 183750
CAUUUCAUUCAA.AUCAGUGA 61 0.7 AS 338931

and ISIHRAGBICACsd ILfburdme the oM deoBesTiatinn AGI Rl o SilBEoEE4E mRNA

levels b&%@é%@@&%ﬁ%&ﬁ%&ﬁ dﬁgoiﬁ@ﬁ:%?ide concentrations of 7.5 uM and

AACCAGAGUGCCCAUCUG 64 141 Coding h 88.2 + S 338957

higher. EaatinldizmuaeatidesCaR4e and 42988 xxidedggmaximum inhibition of 20% (7.5

uM 12 U@%& %ﬁﬁeﬁéﬁ 1193 SRRH A2dE: SAERR ions.
CCUGCGGCUGAUCUCCAAGU 67 5.7 AS 338934 _ .
Alhe &bt phayssore Aplahiting 68 alb#8 v vrlpedifratigmygesdso measured in

U87-ME& hertdt) GRGUMIIE URAWACGUROMID ARsS3HABRican Type Culture Collection,
AAACCAGAGUGCCCAUCUGTT 70 141 Coding H 69.5+ IFAE _ Ribose

Manassgs &/ Aexcept 2eHHT08 Bl s doctsonorats G e BEUBETO (FERAD NO:40) and

ISIS 29390seSPHGeRb 314D A 34888t ile GRGALVIT AREMEFARERTISTE 129699
195 Codln(g/; h 45.5+ elF4E_ Ribose 16 ) o
(GGATAGAACGCGAAAGCTTG; SEQ ID NO:209) at 7.5 uM. The two antisense inhibitors of’
elF4E, ISIS 183750 and ISIS 298815, reduced U87-MG cell proliferation compared to control

(ISIS 129699) by approximately 12% and 10%, respectively, after 96 hours. EIF4E target

mRNA was measured at 48 hours after start of treatment and was reduced by approximately 31%
by ISIS 183750 and 36% by ISIS 298815 when compared to untreated control. elFAE mRNA
levels were not reduced by control oligonucleotide ISIS 129699 and actually increased slightly.

Example 19:Effect of antisense inhibition of elF4E expression on cell cycle
The effect of elF4E antisense compounds on the cell cycle was examined. Hel.a cells
were electroporated with 30 pM antisense oligonucleotide (ISIS 183750 or 299815) or control
oligonucleotide (ISIS 29848 or ISIS 129688), or mock transfected. The fluorescent DNA
intercalator propidium iodide (PI) was used to measure DNA content at 48 hours, using flow
cytometry. Results (done in duplicate) are shown in Table 4.
Table 4

Cell cycle profile after antisense freatment
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2 except 3'dTdT S 341888 CCUGCGGCUGAUCUCCAAGTT 73 Ribose
except 3'dTdT AS 341891 GUAUAGAAAUGCCAAGUUGTT 74 1010
3'UTR h 65 + elF4E_ Ribose 14.8 3 except 3'dTdT S 341890
CAACUUGGCAUUUCUAUACTT 757§€|bose except 3'dTdT AS 335449
UUUGUCUCUGGUCCUUACUU 76 -- extra 5' 31+4 Control targeted to

DTEN

P

(2 -A
\J \JI‘\k/\/I‘\\JI‘\\JI‘\k/I‘\I‘\I‘\ I l

PTENUY oS te S A46-AAGUA
NS 2o D A S DR 0  iose 5.7 =
Treatmemtrol;SebimatchGd® PTEN| ékcept 8.1 BGINIT aIternaAﬂmng’Ed)/P =$
[aitaYadoliWeYaWm AACOCALICCCOCOAACAACILILLZO DRDIhocA oveon
O ZUOL \ ) YV 7 (W Y LW AN \W ) Vo \ W ) J I\IUUQ \/CIJL \J u I U I
mock alterndg?%lg P05 AS 1859750 TGTEAIATTCCTGGATCCTT 10
29848 1285 3'FR 9446 MOE 0.8 .gapmer jane -86- AS 898815
CGCGAATCAGACTFCTCTIA7-805-3'UTRWmir-94-4 -+ MOE-1.6—a-mer
129688 2.5 44.6 34.3 21.1 10
183750 8.3 46.1 32.9 21.0 12.7
298815 5.0 36.8 35.6 27.6 15.2

From the results shown in Table 4 it can be seen that treatment with both eIF4E antisense
compounds (ISIS 183750 or ISIS 298815) increased the portion of cells in SubG1 phase, which
is generally indicative of apoptosis. The portion of cells in G2ZM are also increased after ISIS
298815 treatment.

Example 20: Effect of antisense inhibition of eIF4E expression on angiogenesis/tube
formation

Angiogenesis 1s stimulated by numerous factors that promote interaction of endothelial
cells with each other and with extracellular matrix molecules, resulting in the formation of
capillary tubes. This process can be reproduced in tissue culture by the formation of tube-like
structures by endothelial cells. Loss of tube formation in vifro has been correlated with the
inhibition of angiogenesis in vivo {Carmeliet et al., Nature, 2000, 407, 249-257; and Zhang et al.,
Cancer Research, 2002, 62, 2034-42), which supports the use of in vitro tube formation as an
endpoint for angiogenesis.

The tube formation assay is performed using an In vifro Angiogenesis Assay Kit
(Chemicon International, Temecula, CA), or growth factor reduced Matrigel (BD Biosciences,
Bedford, MA). HUVECSs were plated at 4000 cells/well in 96-well plates. One day later, cells
were transfected with antisense and control oligonucleotides according to standard published
procedures (Monia et al., J. Biol. Chem., 1993, 268(19), 14514-22) using 75nM oligonucleotide
in lipofectin (Gibco, Grand Island, NY). Approximately fifty hours post-transfection, cells were
transferred to 96-well plates coated with ECMatrix™ (Chemicon International) or growth factor
depleted Matrigel. Under these conditions, untreated HUVECs form tube-like structures, After
an overnight incubation at 37°C, treated and untreated cells were inspected by light microscopy.
Individual wells were assigned discrete scores from 1 to 5 depending on the extent of tube
formation. A score of 1 refers to a well with no tube formation while a score of 5 is given to

wells where all cells are forming an extensive tubular network.
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S none AS 116847 CTGCTAGCCTCTGGATITGA 80 -- h/m/r/r -7.2 +

control targeted to PTEN ab 3.3 MOE. ga p mer S none AS 129686
CGTTATTAACCTCCGTTGAA 81 -- MOE 8.7 + negative (scrambled)

control gamer 17.6 S none AS 129694 ATGCATACTACGAAAGGCCG 82

-- MOE 4.9 + negative (scrambled) control gamer 9.5 S none "% inhib"
CaiRe AP Al AL RIEAG NGB cels dteaigh] Yl SIRNA JRIRX (Efnhibitors
other compound as shownj compared to unireated control ce ’Ps. KR

ISIS 1SQEﬁhﬁtdtitﬁiSSZBﬁmﬁ-iPCRstlb%ﬁomwi.smegaﬁvef teppetRhAelyal 5 and 2.25,
respectimf%easég'lss E%@g& S|R$l'tmdlﬁ?éesrmgcg98|t@0n %%heo?;'%]ﬁ) Scz[lg Cé%Otl?ﬁS 29848
of the target site on Genbank accession no. M153531' Which the

WWWWHBMO@@@%&W&M& wirgthreothe, C, G and T)
had an AUSEESARCAYENES 508 ée&'xpg@%gﬁgtarﬁ%ﬁm%ﬁ épéat%%t Wiih 18IS 334163

mouse (m) and/or rabbit (rab) e screen, the gapmer

(TGTTARASTS AIPGEAFCHLnALE BB SHGHI0ner6-botivenisnqBosRBIBII6AT S0, had an
averageg%ﬁﬂet%ﬁ?ﬁfoﬂm@résg% gﬂaﬁ'mel Eggouﬁ"ﬁtly,v%u%g I}J%g%t?%ﬁr:i Esspeciﬁcaﬂy

... at. previously identified MOE gapmeriead sites are active.
inhibitedj RN ATcORGrbrts SHdantirgate adigsimeleptides okntisresambisten shalF4E can,

thereforeHigHAN Q4RI QMore. This is consistent. with the conclusions of
Vickers et al. (J. Biol. Chem., 2003, 278, 7108-7118), i.e., in general,

activity of siRNA oligonucleotide duplexes correlated with the activity of

ExampRYSEHBER ST Yigoauslselidasg-9- MOE gapmers) targeted to

the same site, and optimized sIRNA and RNase H-dependent

oﬁ%@&@kt'@i@s%ﬂﬁ% mﬁﬁﬁ_awyrm iﬁéﬁﬁs%ﬂmemwmﬁw@tb@igsgmdeoﬁde in
saline tWREAHICIRPRA JuiRlRn 8 AReR. Y &THEIENEY NI NESRT EQH&Q&%&?& 40 mg/kg.

above table were also tested for the ability to reduce PTEN RNA levels in

Compoynds dsedigeNolE UF muisamercemperad cEiFpagAds0 £FRQIDMNPIHe), ISIS 299815

SEQ nstieaded ) . - @*&f S\SH
(3EQ than aboh?%(%%%ﬁ?ggﬁ ﬁﬁﬁ%@ﬁl@?ﬁ?}g@ ég?nstruc %lﬁ?t@ego 3). All are

cross-sppefENARRgENES aliprusiontidea tRcbeihghumann moEe gHRelPStHEo23 is an
umelate@omﬂﬂltll&bs&%ﬁ@glm@g%EﬁH%MW@a% £9° NO211). A

. Activity of siR nstructs targeted to elF4E in MH-S cells -87- Nearly all
saline (‘fﬁhﬂﬁé“i@&%@b&fﬁ%@ﬁd&%ﬁé%@m@ta@p@%@m@éﬂyﬂ 183750 reduced elF4E

mRNA RRRIPRMeHarYiieDethbmenae A9 Hrmanr gl Ve BN hiGIR HE f®098815 also

tested in the mouse MH-S murine alveolar macrophage cell line. Mouse

reduced GHAE RNA plirih s wBm the 2Rericarnipbe TESIRPE 103 seatsrent reduced
elF4E HIRANASRASIVAY- dRRSEHRNE S 00iINSRIRERHBIRPM, 1840ediudhd 1S1S 298823

treatment reduced elF4E mRNA levels to approximately 37% of control (63% inhibition). In
contrast, treatment with ISIS 141923 did not reduce eIF4E mRNA Ievels and actually increased
them to approximately 140% of saline control.

EIF4E protein levels in mouse liver were also measured. Compared to saline control,
treatment with ISIS 183750, ISIS 299815, ISIS 298797 and ISIS 298823 reduced elF4E protein
levels by 77%, 47%, 50% and 47% respectively; treatment with control oligonucleotide ISIS

141923 reduced e¢IF4E protein levels by 12%.

Mice treated with any one of the eIF4E antisense compounds showed essentially no
changes in liver, spleen or total body weight. There was no significant change in liver enzyme

levels (AST/ALT) and liver histology appeared the same as for saline-treated control mice.

Example 22: Effect of antisense inhibition of eIF4E expression on human tumor xenografts

in mice



10

15

20

25

30

5 containing 10% heat- inactivated fetal calf serum (FCS) (Hyclone
Laboratories, Logan, UT). Cells were plated in 96-well plates at a density
of 5000 cells/well and grown in DMEM with high glucose, 10% FBS, 1%
penicillin/streptomycin. Wells were washed once with 200 gL
OPTI-MEM-ITM reduced-serum medium (Gibco BRL) and then treated

Mglé'%g&e %195 %%rMEi@&JM&Q%HéBES uqe(ﬁg qfiafﬁ? 312 105 PC-3 human

concentration of 20 nM and 2.5 ul/ml 10 LIPOFECTINTM G| co BRL) per
prostatesyansthofeligetheridovrpaund yiee dintiwits (velleddione |Mzmp$nmté’ Mftefntisense

treatmerit Qég'%}i‘%f{él%g RAHDEVedDEMe i Was seniaaad Wil %&SQHI{&% Wlo 3.5 weeks

CellS were harvested 16 or 18 hours after dsRNA treatment, at which
after implpeteting, \WHeeisotacediven S&rgg{h@énm@ramea@w@me@Rsasse to elF4E,

ISIS 18%& HRRYIRYS SRR 1S ERHlE A818hAN B3 359@&1% e£211) on the

SIRNA constructs ShOWﬂ consist of one antisense 15 strand and one

first dossemsbthemAd Mk R avicehbtostandVadisian eivh firstan thapsielen&ewlay 54 after
tumor lﬁﬁﬂgﬂfggo@ytﬁ%ﬁe e enstiandA42d 1RiiBeORx| BBYs¢RIESSS %ﬁe} 450 mm’ in

indicated, all double-stranded constructs are unmodified RNA, i.e., ose

size, apsmgcamamh PHESpHERPReD FoaERIRSh & BIF05S t@rmmmtrwedxw@m@ptrol ISIS
141923 HB&%%%&&Q{%W@?G‘ nolicated;Sipalesiranded AUIRERSEMAleCHIes & %f study at day

chimeric gapped oligonucleotides with 2'-MOE at nucleotides 1-5 and
57. 16-20 and 2' 20 deoxynucleotides at positions 6-15, with phosphorothioate

(Rex%%ﬁ’%b@@x%s ard %oW@@DHﬁY&H?”\?sTn%I UEIX-03 1t IRRLETBIORY Bancer cells

the art that, for RNA sequences, U (uramlﬁégenerally replaces T (thymine
(Amﬂoamm%#m@q@mm MrmsrpNA) IRdYBalsaRss T ifetrgiggynent both ISIS

183750 SREFES SHAMSILRNEREANRN 689N HIRIRYAP Héi@?ﬂ@ﬁ mTtﬁHlSrQ:gx‘P owth of
Activity of elF4E siRNA constructs in mouse MH-S cells Strand ISIS # 9

55% andniieassspedionayz ranpasedta sgbns wnirmted 4B protept @xsr%gggwsneasured

in thesS¥DREN 16 %ra?té)’:i%g?’w APl Haﬁrﬁé%s&é%ﬁ%&s to elF4E from
338914 78.3+1.8 S 338939 AS 338915 52.5+1.3 338940 AS

Pharminggpo$an6Biss3. 549 gagguas Aeraddorbegadyred by $¥sggapice treated with ISIS
183750 (SEQ ID NO:40) and by 39% in mice treated with ISIS 298815 (SEQ ID NO:97), when

compared to xenografls in mice treated with an unrelated control oligonucleotide (ISIS 141923,
SEQID NO:211).

eIFAE can be phosphorylated in vivo at serine residue 209 of the human sequence. The
phosphorylated form is often regarded as the active state of the protein, with increased
phosphorylation often correlated with upregulation of rates of protein synthesis. Western blots
using antibody specific for phosphorylated (pSmg) elF4E (BioSource, Camarillo CA) confirmed
a decrease in the phosphorylated form of cIF4E after treatment with antisense compounds ISIS
183750 and 298815, but not an antisense control (ISIS 129699).

Cyclin D1 is an elF4E target protein and cyclin D1 protein was also found to be reduced
in MDA-231 xenografts in mice treated with antisense to elF4E. Cyclin D1 was reduced by 40%
after treatment with ISIS 183750 and by nearly 50% after treatment with ISIS 298815, when
compared to cyclin D1 expression in xenografts in mice treated with unrelated control
oligonucleotide ISIS 141923,

In a third similarly conducted xenograft study, female nude mice were injected
subcutaneously into the flank with 5 x 10° H460 human non-small-cell lung cancer (NSCLC)
cells (American Type Culture Collection, Manassas VA). Intravenous dosing with

3

oligonucleotides began once the tumors reached a mean size of 100 mm”. The antisense
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AS 338918 78.0+2.4 S 338943 AS 338919 59.8+7.4 S 338944 AS
338920 52.4+2.7 S 338945 AS 338921 61.6+0.9 S 338946 AS 338922
44.1+2.1 S 338947 AS 338923 66.8+1.3 S 338948 AS 338924 63.8+2.7
S 338949 AS 338925 65.0+4.4 S 338950 AS 338926 66.7+2.3 S 338951
AS 338927 81.6+0.5 S 338952 AS 338928 69.5+2.4 S 338953 AS

treatmeﬁB8&2&1&@&@115\@&8954%@3338&3@5@TS‘OLQ1@33@19@19\31§§ﬂﬁ)’311t 50 mg/kg
8,2+0, 338956 AS 338932 57.5+4.5 S 338957 AS$.338933

followed ity by 33008k e SO BT eld5es oy a0s  RG R 48 i s Hldsegient time

of 17 d§yR08¢4heADP68AR%GARE BSBmSa308439 AIuhdS4Bh84ss341923 control-treated

group was approximately 2000 mm’ vs. 550 mm® for ISIS 183750 (p <0.001).

Example 23: Inhibition of ¢IF-4E by Short Double Stranded RNA Oligonucleotides
Design and Synthesis of dsRNA Oligonuc{eotides
Human elF-4E sequence Genbank #M15353 was queried for sequences. The G+C
content of selected sequences range from 30% to 70%. Each of the dsSRNA sequences specific to
elF-4E and depicted below contain two deoxythymidine nucleotides at the 3” terminal end of
each strand of the RNA oligonucleotide duplex (not shown). Synthesis, duplex formation and
purification of gene-specific siRNAs was performed by Dharmacon Research Inc. Three elF-4E
siRNA sequences were selected and tested, and are shown below.:
elF4E 1:
Position in gene sequence: 141-159
GC content: 53%
5" -CAGAUGGGCACUCUGGUUU-3"  SEQ ID NO:212
3’ -GUCUACCCGUGAGACCAAA-5 SEQ ID NO:213
eIF4E 2:
Position in gene sequence: 195-213
GC content: 63%
5 —-CCUGCGGCUGAUCUCCAAG-3’ SEQ ID NO:214
3’ -GGACGCCGACUAGAGGUUC-5>  SEQ ID NO:215
elF4E_3:
Position in gene sequence: 1010-1028
GC content: 37%
5" -CAACUUGGCAUUUCUAUAC-3>  SEQID NO:216
3’ -GUUGAACCGUAAAGAUAUG-5"  SEQ ID NO:217
A control dsRNA compound, also containing two deoxythymidine nucleotides at the 3’
terminal end of each strand and complementary to pGL3 Luciferase, was purchased from
Dharmacon Research Inc. and used in the assays below.
Control:
5" —CUUACGCUGAGUACUUCGA-3’ SEQ ID NO:218
3’ ~-GAAUGCGACUCAUGAAGCU-5"  SEQ ID NO:219
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none AS 298815 82.6+3.6 S none AS 116847 1.1+4.9 89- S none AS
129686 14.4+7.4 S none AS 341887 18.7+14.2 S 341886 AS 341889
21.7+6.4 S 341888 AS 341891 11.6+7.2 S 341890 AS 129691 6.3+2.7
S none Example 26: Additional siR_N@ constructs targeted to elF4E and
activity in HeLa cells An additional gene walk was done to identify

Cell C’uﬁ% (iztional siRNAs that inhibit elF4E. Constructs were scre(_aned in HeLa
cells at a concentration of 50 nM. 5 The dLﬂ\(/exed oligomeric RNA

(MK? g&ﬁp%ﬁ&%o%?rﬁ%ﬁblew%l Wéremﬂﬁeﬁgg&?%g\“ cell lines are
obtainedl@BasRed ATIEVIUS SXamplas an®exalusteshimHal4® oRlls (AIERASRAMe, without

Type Culture Collectjon, Manassas VA). Culture methods used for HeLa
phenol r&élé’é%ﬁo \?8??5%}8%% @E%Cfgﬁa)may be found, for example, at
Transfediw GSRAQ i hesmmpalisaregeveral single stranded chimeric antisense
ligonucleotid ere also tested. 10 Cells were plated in 96-well plates at .
MRS 5600 EERARENERG B bR Wit K ERIEDs2? PO prior o
transfech &S, Prpdaitinisteeptomyeinpifetissyardiracligdfonamntiida000ken). Briefly,
. . .1 OPTI-MEM-ITM reduced-serum medium (Gi BRL) and thep treated . )
indiviegl dB0AT 8 &PTRRRERIF SRR (10 b o iR e diluted in
OptiMEbArEevitration) 6150 Mapachiz Sallittn LIPORBETININM (Ribee-BRhinpEE incubated
strand of oligomeric.compound. Treatments were done in 15 duplicate. .
ot room DA ARG BT e oA A8 TR SV LA H PR ot room
temperatugginonbipils Beigdhasuesitalbials hodes afieedsRMNéctiaatnapleator a final
which_time RNA was jsolated and..target reduction measured by RT-PCR )
votume (¢ S8 T SRS St BISUE PRI AP oA FABIele fgstoction
complexsiRllhodnstdifis 40w h coBBIXT F@WNEGaNtisense strand and one sense
Erand. The antisense strand (AS) is shown first in Table 7 below, followed
Immuno%ya-

H&820 sense strand (S) in the next row. Unless otherwise indicated, all
dafibte73thande theansistitscarenintnre difipctiRNApiretcd)hodecaligars it in 150 ul

oo R LRSS B R R P R o257 v
deoxyclgdgped rohfdEDTIebidesinitiy -ddpktat tabicte ptittessd -Mlsibildh6 - Fbeimed Molecular
e N SR AT T Y
stored at —20 °C for 1-24 h. Thirty ul of thawed lysate is added to 10 ul 4X NuPage sample
buffer (Invitrogen) containing 0.2 M DTT. Samples are heated for 5 minutes at 85 °C and loaded
onto 4-20% tris-glycine polyacrylamide gels (Invitrogen). Gels are transferred to Hybond-P
PVDF membranes (Amersham Pharmacia Biotech) for 1100 mA'H in IX.transfer buffer w/ 20%
methanol. Membranes are blocked in PBS containing 5% non-fat milk for 1 hour. Primary
antibodies, anti-eIF4E (BD Biosciences) and anti-actin (Sigma) are diluted in blocking buffer at
1:500 and 1:10,000, respectively and incubated 16 hours at 4 °C. Membranes are washed 3X in
PBS, followed by anti-meouse secondary antibody (Santa Cruz) incubation for 2 hours at room
temperature.  Blots are washed 3X in PBS and treated with SuperSignal West Pico
chemilumimescent substrate (Pierce) for 1 minute. Captured signal is recorded on a Lumi-Imager
F1 (Roche Molecular Biochemicals). Bands corresponding to both ¢IF4E and actin are
quantitated using LumiAnalyst software, and eIF4E expression levels are determined after
normalizing to actin in order to control for gel loading and transfer.

in the LNCaP cell line, each of elF4E-1, elF4E-2, and elF4E-3 inhibited eIF-4E protein
levels by greater than 50% at concentrations of less than 50 nM. In the CWR22RV1 cell line,
concentrations.of less than 5 nM eIF4E-2 inhibited elF-4E protein levels by greater than 50%. In
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25 in the art that, for RNA sequences, U (uracil) generally replaces T
(thymine) which is normally found in DNA or DNA-like sequences. -90-
Table 7 Activity of elF4E siRNA in HeLa cells Stran ISIS # Sequence SEQ
Target Target Species % d ID site rggjon inhib NO AS 342735
UUAAAAAACCAGAGUGCCCA 283 145 coding h/m/r 75.7+ 5.7 S

each of %%Zgﬁ%gg @&Cﬁ@f Flld %HHW Wéﬁﬁ%ﬁ%ﬁrﬁ/z%% f:é)ng%ltrgtions of elF4E-1

AAAAACCAGAGUGCCC 285 146 Coding
and elF 22756 G@GCHABUCUCEYTUHUIAAN 286A8@4R7 8 ater than 50%.

Cell pmg}%%ﬁ p C)@CCAGAGUGCC 287 147 Coding h/m/r 75.4 1.6 S
42757 GGCACUCUGGUU"U"UUUAAAA 288 AS 342738

AU Moons Adw o289 siotiondig kathASEITy Bwse842758.0 X 10°
celIs/wegég\%}qég%—%Hﬂgywyl2@&_@%@@&%&&%@(}&3/?@8-grasn%tzgt}%s of the elF-

AAAAGUCUUCAAC 3 Coding h
4E and eoud ARYACBYpuHGeed TPt 8t ABISA @ Bentrations ranging from 5 nM

to 500 nNACUACACIMNNGEAYAMUGES 528%%% G, %f}ﬂ/fogﬁdﬂué igé%z:e@i gma) at 50

CCAUAUCCAGUUGUCUAGUA 29 AS 3427
ug/ml figh gmowaoUnBues NCAARSERE9rGoifaiperitubednSiB4Rae protected from

light. PH@&%%%H&%}R%%J m%%%%e%g&zl%aéﬁg%ég 71%%% @&8-1@!)514%%& (Wallac).

AAAGUGAGUAGUCACA oding h/m
Corrected GOEBUGYBACUIAG SONSBUIDL the§ro-Frons tBd podBfreeze measurements.

320:Caoging h/m/r 86. .342763

e S AR AR OB S e

elF4E-2 s b O DetioalgelUg bl isottgrbg artatphihalr 83+ S 342764
AGAGCUAAAGGUGAUAAGA 302 2.6 AS 342745
UCCUUGUAUACCCUCCCUAU 303 553 Coding h/m/r 71.6 S 342765

Exampla @A GGHAE eGURNUNCmAEE s 3arzoted AeeBHPR48 HeLa ceils
YaAY Q&%%ﬁ%ﬁ%ﬁﬂﬁﬂimzcggg%ﬁé%o%7ﬁl %&%ﬁz@geiow were

AAGAUAGUGAUUGGUUAUCA 306 0.8 'AS'34274 _
preparedags ARTTARCA GTRIARYE) ERemBies 307 vt uatsdifiy Hghdrcell 8eA8eB427 8 Fpe Culture

Collectiéguﬁﬁéé&%%]%&&h{@ %@Uﬁ%@eﬁ %oxp‘ﬁe:ﬁzzgéﬁ are available from the ATCC
AUGAGACUUCUCUUAUAUCU 309 800 3'UTR h/m/r 86.3+

and may be found, for example, at www.atcc.org. For comparison several single stranded
chimeric antisense oligonucleotides were also tested.

Cells were plated in 96-well plates at a density of 5000 cells/well and grown in DMEM
with high glucose, 10% FBS, 1% penicillin/streptomycin. Wells were washed once with 200 plL
OPTI-MEM-1™ reduced-serum medium (Gibco BRL) and then treated with 130 pL of OPTI-
MEM-1™ containing the desired dsRNA at a concentration of 25 nM and 2.5 il/ml
LIPOFECTIN™ (Gibco BRL) per strand of oligomeric compound. Treatments were done in
duplicate. After 4 or 5 hours of treatment, the medium was replaced with fresh medium. Cells
were harvested 16 or 18 hours after dsRNA treatment, at which time RNA was isolated and
target reduction measured by RT-PCR as described in previous examples, normalized to
Ribogreen. Human primer/probe set is SEQ ID NO:5, 6 and 7 used in previous examples.

The results are shown in Table 5. The siRNA constructs shown consist of one antisense
strand and one sense strand. The antisense strand (AS) is shown first in Table 5 below, followed
by the sense strand (S) in the next row. Unless otherwise indicated, all double-stranded
constructs are unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones and 5°-
terminal hydroxyl group, and are blunt-ended (no dTdT or other overhang) unless otherwise

indicated. Unless otherwise indicated, single-stranded antisense molecules are chimeric gapped



S 342768 AGAUAUAAGAGAAGUCUCAU 310 0.1 AS 342749
GUACAAGACAAAGGCGAAUG 311 817 3'UTR h/m/r 81.3+ S 342769
CAUUCGCCUWGUCUUGUAC 312 2.6 AS 342750
CUAGCAGCCAUCAGCAAGAG 31 %%57 3'UTR h/m/r 78.5+ S 342770
CUCUUGCUGAUGGCUGCUAG 314 0.6 AS 342751

A A TR -

6-15, wGUAGHHLXGEAAUEERALGLLANEY Zridba31bTIRyhdeileS 2t levesy 8427 R2understood

. A UCCUAACUAG 318 0.8 A{.342453 . c

in e o 0 R0 CORORA AT ST BIN R hoging gy ds oty

found inJANABUAAEABAGYUGIHACAA 320 2.8 AS 342754
GUACACAUUUUAWUACAGU 3 %jelg 3'UTR h/m/r 10.7+ S 342774
ACUGUAAAUAAAAUGUGUAC 3 3 .3 AS 338910

UGUCAERNACT BB Als GEL @20 dIBEES afTRibynixrHe] faondIR. 3

SorandC[TEIE § §2§%§§ él‘i}%@f‘*bwﬂwm\' R P e T el [ e %
UCCUGGAUCCUUCACCAAUG 228 12%3“@1 RO/ 7984 AN 22 | imhib
scfeen 1 9 338939 CAUUGGUGAAGGAUCCAGGA 229 AS 338% %

AS  UCBASANU CREEMUYAGCUGHHU286Y86X30dinh 3RN/r 84 PFRfropi®:0 80.1 +

5 scléét}s| IRFHARUTACABAUABAS BUBAUAAGA 237 AS 338927 2.8

AS AUABYIEACBRAGBHEIRCUMEITYEYG 7 23U TR HAMM/r B8o8irefronh® | 27.5

S __schééfPIc g 93895 MIEMKARTYERI00 C BSAGIUAU 256 AS 338532 +14

AS AAARCEAGEENHECRNIEHE 9644 412hding it 88.1 33/3R89b tvm/r | 55.8

S CASRNGCHRELENETHEAARIINASEER 62KS 341887 3.5

AS AAATPIA G RECIRAPMGAEHESYSYHA 41 28ding®R556.5 BYERE |lymir [ 742+

S Rihd¥93f dJAAG AP RISAYEEE A cRIIcdGCACUCUGGUUUU 27192

AS 1 1ABY4 MﬁqUﬁﬁﬂfféﬂr‘%%Mr&@l 1 jﬁ?&m Y73 . RiHAER o it | 76.1

S 338939 | CAUUGGUGAAGGAUCCAGGA. 229 1.2

AS 338915 | GCUUUUCUACUUGAGCCAUU P30 1564 | 3°UTR | hWm/ir |513+

S 338940 | AAUGGCUCAAGUAGAAAAGC 31 1.6

AS 338916 | ACAUCAUCACUGUAGUCAUC P32 445 coding Wm 56.7 +

s 338941 | GAUGACUACAGUGAUGAUGU P33 0.9

AS 338917 | CACCUUUAGCUCUAACAUUA 1234 480 coding h/m 423 +

S 338942 | UAAUGUUAGAGCUAAAGGUG P35 2.8

AS 338918 | UCUUAUCACCUUUAGCUCUA 236 436 coding wWmir |77+

S 338943 | UAGAGCUAAAGGUGAUAAGA P37 27

AS 338919 | UGCUAUCUUAUCACCUUUAG {238 491 coding Wm/r | 524+

S 338944 | CUAAAGGUGAUAAGAUAGCA 39 9

AS 338920 | GUCCAUAUUGCUAUCUUAUC P40 499 coding Wm/ir | 625+

8 338945 | GAUAAGAUAGCAAUAUGGAC P4l 44

AS 338921 | GCCAAGUUUUGCUUUUAUCA P42 168 coding Wm/r | 323+

S 338946 | UGAUAAAAGCAAAACUUGGC P43 ' i2.1

AS 338922 | UCUUCAACAGUAUCAAACULU P44 211 coding W/ 16.6 +

S 338947 | AAGUUUGAUACUGUUGAAGA 45 0.6

AS 338923 | GUCACAGCCAGGCAUUAAAU P46 269 coding Wm/r | 656+

S 338948 | AUUUAAUGCCUGGCUGUGAC P47 - 0.3

AS 338924 | UCUCAUCUUCCCACAUAGGC P48 315 | coding wWm'r |45 +

s 338949 | GCCUAUGUGGGAAGAUGAGA 49 1.3

AS 338925 | ACCUUUCCUUGUAUACCCUC P50 558 coding Wmir | 60.2 +

S 338950 | GAGGGUAUACAAGGAAAGGU P51 4.8

AS 338926 | GUAGCUGUGUCUGCGUGGGA 152 613 coding Wm/r {454 +

S 338951 | UCCCACGCAGACACAGCUAC  ]253 0.5

AS 338927 | AUACUCAGAAGGUGUCUUCU R54 672 IUTR  {Wmir [83 +

s 338952 | AGAAGACACCUUCUGAGUAU P55 1.2

AS 338928 | CUGUAAUUCUUUGAUUGGGA 156 883 FUTR | hmr |74 +

8 338953 | UCCCAAUCAAAGAAUUACAG P57 0.2

AS 338929 | GAAUGAAAUGCAUAAAUUUG P58 1381 IUTR | mr |56 +

S 338954 | CAAAUUUAUGCAUUUCAUUC P59 1.4




U except 26.0 control; 6-mismatch to PTEN 3'dTdT; alternatin g

P=0O/P=S S 263189 CUAAACCGGAUGCCAGAAGU 279 U AS 335449
UUUGUCUCUGGUCCUUACUU 276 -- extra 3' -16.3+ control targeted to
PTEN UU ; 5' 6.1 phosphat e S 308746 AAGUAAGGACCAGAGACAAA

277 AS 183750 TGTCATATTCCTG

ATCCTT 40 1285 3'UTR MOE

A5 ST dR e e T DA 0E 0 Tsor T3UTR Ty ] 08 2
s ISR ACROLE 84@%@;\ 'V;i»,i:;  Regpive tenblon)
AS ‘;*B‘B‘f!b}{td A A TR SN SN o 11603~ TUTR | Wl | 63.8 +
S 290N REUG O AtA LT AR IF o g THN MOES:- 7gap 04
AS UM SR A NERE Vo e P! e E RV imgetiyirpateg with 55—
3 SR NAGEH B X (O HEE AR AR ShuwgT) qgumpared-tountrgated 0.2
AS__COERbEENS. W B TRGOH (e FENatVE, Heg Ut BNA TS IGHaAseY, RNAT 25 7
s quaniRioelYcB e RubudaroRipite b ipdicates thefposition of the 1 5.7
AS S {moshaUCieniite Al {Aa TOER At 06 CeRbank sereSSianio- MiES353 150 5 +
s to|whicholie sAMpOoTad Asspetical Ny dridizable ~927 "Species 6.6
AS Ingreaias Whslher i aoidgese e quences periectly g aryary 0] 69.5 +
hyre@dEh), rat (r), mouse (m) and/or rabbit (ral) elF4H. ExampléR%ose | 4.6
Agtivity of siRNA constructs targeted to e]F4E ih MH-Sicells 5 N¢ Of
the-siRNA nnn he previous-table-ar perfect y anpln

> tolbothm gg(,“ e ﬁ@r(;lan SEIEYRENA Flbre they ard tested in tﬁ’égs:’
mpuse MH-S murine alveolar macrophage celf line. Mpuse MH-

AS  wemmsrchasesiframsihestsmercacdypep@ultireo€ollg Ottlﬁﬁhgl\/lalrlassas 45,5 +
VAxitfhe ¢ells were maintained in RPMI 1640 mhedium | containirjdRi® 16
heat- inactivated fetal calf serum (FCS) (Hyclone Lab0|atories Ld?ﬂ he
100 ot a daoncif\z ooy

S ) 41.83%1 -&:Hgﬂﬁg&j l}& Cﬂad w %gl UCIIOIL_y Uf \JOOO u 1 I(;’SVGC”
and growny in DMEM with high glucose, 10% FBS, 1% except
penicillin/streptomycin. Wells were washed onge with 200 pL 3°dTdT

AS 341891 | GUAUAGAAAUGCCAAGUUGTT P74 1010 | 3UTR |h 65 +

elF4E ‘I Ribose | 14.8
3 ' except
3°dTdT
S 341890 | CAACUUGGCAUUUCUAUACTT R75 Ribose
except
: 3°dTdT
AS 335449 | UUUGUCUCUGGUCCUUACUU R76 | -- extra 5° | 31+4
Control targeted to PTEN uu; 5
phosph
ate

S 308746 | AAGUAAGGACCAGAGACAAA 77

AS 263188 | CUUCUGGCAUCCGGUUUAGUU P78 | - Ribose | -5.7 +

: control; 6-mismatch to PTEN except | 8.1

3°dTdT
alternat
ing
P=Q/P
=3

S 263189 | CUAAACCGGAUGCCAGAAGUU 1279 Ribose

except

3°dTdT

alternat

ing

P=0/P

=3

AS 183750 | TGTCATATTCCTGGATCCTT HO 1285 | 3UTR | Wm 94 +
MOE |05
gapmer
none
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OPTI-MEM-ITM reduced-serum medium (Gibco BRL) and then treated
with 130 itL of OPTI- MEM-ITM containing the desired dsRNA at a
concentration of 50 nM and 2.5 ul/ml LIPOFECTINTM (Gibco BRL) per
strand of oligomeric compound. Treatments were done in 15 duplicate.
After 4 or 5 hours of treatment, the ni&tium was replaced with fresh
medium. Cells were harvested 16 or 18 hours after dSRNA treatment, at

A3 wHidREie RNBGAAS RHEETEHE gt f¥tuct{ot?meabdiddRy RIFsBCR] 941 +

asjdescribgd in previous examples The results pre shoyn in Tabl%@nwr L6
5 TESIRNA eantisense strand-and-Gre

TAS SOEREIRANET e SR AT G AR S) [ SO T sense strand grget— 7, &
Site, speci¢spahemigidanersaquence arg 20 ag. in preyious tablesgp It is | 3.3
understood in the art that, for RNA sequences, U (uracil) generallyMOE.
replaces Tl (thymine) which is normally found in [DNA_or DNA:-like} gapmet

S__sepif¥iced. Unless otherwise indicated. all doule-stranded constructs ar

A8 ynimadthed RRITATE AMBICSTES s with Bhbsphate (P0) backdes | 8.7 +

D

3.: 5' tei’: 1&3&?‘5&9&5&%1’}&@ qpélt{q)hlnﬂﬂ nj- ICI vw \., || |d=C ted gapme'r 17 6

S . 1 none e
AL + e ananndd - -

As Smgissaiende t}(‘? HRERR G@f&gﬂ&&@'“‘ nefic gappea | MOE |49 +
ollgonuc?e Y at nucleqt 3 1-5 and [16-20 an | oapmer | 9.5

s Z-0Raxyny cleotldes at positions 6-15, with phogphorotioate (PSS)
backbones and 5-methylcytosines at every C."AntiSense Strand identity |
“% inhiTosdichelie/S rativityobe HFESIRNA aorsliycisdednaubesMtS e8ifex (or other
Strand ISIS # % inhb A 342735 63.1+8.9 A 736 57.2+8.0 AS
°°mP°“§ P3RS ORI 1% I FH ‘ZJ’s Cﬁ@ﬁiﬁ% §J§433 guggitalign is by RT-

PCR. WER2 F4Qifhi3*0. Beguti v} 244 dt RRYOWaNDBdakéd2 68.3+7.3 AS 342743
“Tareet 9t2 8.5. AS 342744 61:2 7+19 31 55 342745 5 6181t+ .8%A 342746

et 415, andicaless i oo 317 MRS SHIM PYEELT oDgygef site on Genbank
accessidnchdtMBSAS 3%@%&%@%@&&&&&&%%&752
“Species ngglca%esﬁa\ %h%%ei%ﬁesa%? sense sequence is perfectly complementary to human (h), rat
(r), mouse (m) and/or rabbit (rab) elF4E. ‘

In this screen, the MOE gapmer leads to eIF4E were found. to be slightly more active

(94% inhibition) than the best siRNA (88% inhibition). Three out of five siRNA constructs at
previously identified MOE gapmer lead sites are active. Eight eIF4E siRNA. constructs show

target reduction of 70% or more, and seven show reduction of 75% or more. This is consistent
with the conclusions of Vickers et al. (J. Biol. Chem., 2003, 278, 7108-7118), i.e., in general,

- activity of siRNA oligonucleotide duplexes correlated with the activity of RNase H-dependent
. oligonucleotides (e.g, MOE gapmers) targeted to the same site, and optimized siRNA and

RNase H-dependent oligonucleotides behave sm‘ulariy in terms of potency, maximal effects,

specificity and duration of action and efficiency.

, The compounds in the above table were also tested for the ability to reduce PTEN RNA -
levels in Hel.a cells. None of the elF4E-targeted compounds (siRNA or single stranded MOE
gapmers) reduced PTEN target RNA levels by more than about 20%. The siRNA positive
contrel 335449 construct inhibited PTEN RNA by aﬁou_t 85% and the single stranded MOE

_gapmer positive control ISIS 116847 inhibited PTEN RNA by about 80%.

. Example 25: Activity of siRNA constructs targeted to elF4E in MH-S cells
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AS 342754 -5.2+8.2 AS 338910 60.9+3.2 AS 338914 70.0+14.1 AS
338919, 69.0+2.3 AS 338927 71.31-5.3 AS 338932 46.4+12.7 AS
341887 15.6+1.0 elF4E | AS 263188 6.5+3.6 AS 335449 -5.9+4.3 AS
183750 47.8+6.9 AS 129691 0.1+25, AS 116847 1.6 + 1.2 inhib"
indicates % reduction of elF4E RNA in cells treated with siRNA duplex (or

%%%H arBeYnd EO%?RR‘:o%HEé{S% Aveaed gantrol ce %t]g( l?@'&%?mentary

S negative, target RNA Increased."RNA quantitation’is T
to both 3nquagenditetirdiceliedthepiditidhest thes ansobtstudclwotie whtise fetiged murine

alveolarsﬁﬁa&%gﬁa b@éﬂ( AREeH J“R}[N.é5§é§g ]v}grg"h% é’&ﬂg%ﬁoﬁb?ﬂ '{HQ iﬁmerican Type

1
specifically hybridizable. "Species” indicates whether the antisense
Culture seiglispicenis (pbafestgscotplenidwtaeylto Memsarm@htainedr) imAURBE(mM)640 medium

containi%?f@%%ﬁ qm&%@@ £k I@éﬁ”&@ﬁr& 8(: & N ‘1%&%{8989}10 gan, UT).

0 of elF4E sIRNA constructs in HelLa cells’A"ddse-response

Cells wesepplatadrinvdesvadheliiasial 4 clensitisivig>266vectie/ateheamdnemoddmBMEM with
high gl&é&ﬁﬁﬁ%‘cﬁﬁg,a@%%&ﬁ@iﬂi%éﬂﬁﬁ%ﬂ&o RYLAOGL00:DMp and AR 1GRA 200 uL

(concentration of compound resulting Tn 50% inhibition of elF4E
OPTI-Migvrdateredoendtssavon wodirol) (abccaRRilateddithaettaatedf whth d36vel. of OPTI-

MEM-z%mé%%ﬁa?&{%gm%fea%“%%é“ﬁgﬂ}? nin Jable % Anusense suand igently » s wymi
15 is'shown.~Sernise strand, target site, species, chemistry and sequence
LIPOFREERS M pesiviauBRibjeper Staihlle dilohsiof sikdisénpeumimin Wetadone in

w055 S S R B R TSP A oo

were harvested 16 or 18 hours after dsRNA freatment, at which time RNA was isolated and

target reduction measured by RT-PCR as described in previous examples.

The results are shown in Table 6. The siRNA constructs shown consist of one antisense
strand and one sense strand. The antisense strand {AS) is shown first in Table 6 below, followed
by the sense strand (S) in the next row. Unless otherwise indicated, all double-stranded
constructs are unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones and 5’-
terminal hydroxyl group. Unless otherwise indicated, single-stranded antisense molecules are
chimeric gapped oligonucleotides with 2°-MOE at nucleotides 1-5 and 16-20 and 2’-
deoxynucleotides at positions 6-15, with phosphorothioate (P=S) backbones and 5-
methylcytosines at every C. It is understood in the art that, for RNA sequences, U (uracil)
generally replaces T (thymine)} which is normally found in DNA or DNA-like sequences,

Target sites, species, chemistry and sequences are as in previous tables.

Table 6

Activity of eIF4E siRNA constructs in mouse MH-S cells
Strand | ISIS # % inhib
AS 338910 773+ 4.6
S 338935
AS 338911 379+ 0.6
S 338936
AS 338912 67.1 + 0.3
S 338937
AS 338913 773 + 55
S 338938
AS 338914 783 +1.8
S 1338939
AS 338915 52.5+1.3




342743 6.6 342744 3.0 342746 5.2 342748 3.2 342749 3.6 Four of the
above siRNA constructs were chosen for further evaluation and SAR
(structure- 5 activity-relationship) analysis. These parent constructs for
SsiRNA SAR analysis are as shown Fge e. It is understood in the art that,

for RNA sequences U (uraC|I) gene y replaces T (thymine) which is
IA-o-DNA-like SegHences: '238918.construct” 10
f‘l If‘/\l IAA

AL
%] \3\925:1 SA-3U1SIS 338943 (SEQ ID

0025 SIS 338918 [SEQ ID
'\313&944" Sense: §'

M3REACA 3 1519 396039 ISEQ ID NO:221) 15
JEIMRIAUACUGULS' 1SIS 338910 (SEQ ID NO:220)
RASRI &' - AGAAGALCHECUUEUGAGUAU-3' SIS
DEFHNS: 3' -UCUUCUGUGGAAGACUCAUA-S'
D3RRI1ZH4) 20 "3389159.8an%tduct” Sense: 5'
CAUUGGUGAAGGABRMEAGGA-3' ISI$ 338939 (SEQ ID NO:229) AS:
AAUAACCACUUCGHABIGUCCU-5' 1512338914 (SEQ ID NO:228)
xample 29: elFAE siRRBIAdSonstructs with alternating 2' modifications 25
h&Sour siRNA consgggge chosen in the preyipgsexample ("paregnt”
oﬁstructs) were cqmpgagad to SIRNA cdnstructs that have alterngting
-ymethyl (2'-O- Mbﬁ@ﬁZQMe) and 2™- flygro{Z-F) modifications; -95-

3.236)."338910 ¢
ASGAUCCAGG

S 2 UUCCUAGA
"’%%?7 construct"” §
8952 (SEQID N

5155338927 (SEQ |

he duplexed oligon compounds shown in Taljle 10

5o NA (GSRNA)

e)gyv were prepare;

chagéipscribed N pr

,g@gs+e[x§mp|65 and-eval

g a cells (Americs

ection, Manassas VA). C

uated in

Ulture

I TygrpCuiture Cot
3‘?89955 are-avaitai
ds‘j’é@% aLu, Ory: F

@gods used for H
gna TOT EXdHIpr‘
u&gueu D L,IIIIIICIIL.

Ig‘?’llg)l_g_ljl ATEC—and iy be

r com‘parlson several smcle

- \ i) v e UArovU L\.’\JL\—U e"s

i gt,’;}m%&ogcells/well and grown in
Nells
'\ﬁlq'le\#?eauced -serum medium

MIEC200 L ORTI-M
thiA th 23 ed with 130 }1_of OPTI-MEM-LTM confaining
i RNA|22834dentrations of 6202 &)1 20 nM and 2.5 I/ml
IBOFECTINTM(GIBSSERL) per 10 stdand of aligomeric compo

nd.
ré§rmnntq were dd r?é%g?zﬁmll(‘at@ Aftdr® Sr5hdurs of treatme ht, the -
8dium was replac 338AP3fresh medjum. Cells were harvested 1

nommllm/cfropfnmyr‘m

q

6 or 18

Held®s after dSRNAtRS$#R8nt. at which B -R8A was isolated arjd target
nedluction measured B§88¥4 PCR as described in previous examﬂles.
AS 338930 53.7+ 0.0
S 338955
AS 338931  58.2+0.6
S 338956
AS 338932 57.5+4.5
S 338957
AS 338933 38.7+26.2
S 338958
AS 338934 21.6+53
S 338959
AS 335449 74+ 8.1
S 308746
AS 263188 183438
S 263189
AS 183750 ' 84.1+3.5
none
AS 298815 82.6+3.6
S none
AS 116847 L1+49
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The results are shown in Table 10. The siRNA constructs shown consist
of one 15 antisense strand and one sense strand. For the alternating
2'-OMe/2'-F modified compounds, both the sense and antisense strands
were modified, with the 5'-most nucleoside on the sense strand being a
2'-F and the 5'-most nucleoside on TH& antisense strand being a 2'-O-Me,
se-that-thetwo-kings-of modification-are out of register in the.duplexed
hSlecule 1t should hB¥Sted that the pare pounds al prs and
théd'modified compd#¥8$&hown are 19rkér&tiadking the 20 base pair
dobresponding to them®most pair of the Sense strand (i.e., of the dliplex as
ghéfn) These are sBdW8BIh Table 10. X-B-fhethylnucleosides are shown
in®old; 2'-fluoro arq BHid&dined. Unmodified ribose is shown in plain
YRIBERCASE text. Jtig wgsderstood in thezartz thatafor RNA sequehces, U
Ligacil) generally repleressg (thymine) which is normally found in DNA or
DMA-like sequences33pghable 10 elF4H siRINA-gonstructs with alternating
"s0-Me and Z-F mpglfigaions Strand Isis No. Sequence 5'-*3' SEQ

CRO Y Stability T {yRgphid 7 (N) NQZAS 338918
UQUUAUCACCUUIAGECUCUA 2361 81 0.5 S 338943

UAGAGCUAAAGGUGAUAAGA 237 AS 351831

UCUUAUCACCUUUAGCUCU 301 1.1 88 >4 S 351832
Exampls GaGdditiang GBEALANGMGR 219k SeBIBALAIF4E and activity in Hela cells

UGUGA! S , oy

SHEA RELSRIEE D ARSI s ou i v
Construgisuaatsrgued cUGEA clicy 328366t S1351828M.

A ISR TS i g i Tt 7 ot v
prepareRJooGARGEAUCERGHA 2rbegdusgl 35 18Ia cells (American Type Culture
Coilecti%%MGﬁy YORGE AR IRORS §r éé?algéps are available from the ATCC

AUUGGUGAAGGAUCCAGGA 326 AS 338977
and may ha doyohGanceure GUICH 28 RrE 8 2Fer 3389BRison several single stranded
chimeﬁ%%%Gﬁ&Q%{#&é@%Hs%Eés&%35 1833

AUACUCAGAAGGUGUCUUC 327 6.5 61 S 351834 _

sEiEreariteicOGrdUnlyeszg adeanmiil oh tesiby weliimibaron in DMEM

ith high! EERNAGN, Galls, tieated Wil SERNAGMAIEK (F DG/ CATRRUNERS with 200 uL
v 1g’;‘ﬁ;hownbcompared to untreated control cells. NORMALEl:JYPE UPPER b s
OPTI-MENBE™ (pdursdieamrNpedinmpiKasen & bhokidoen saital wisthyB0 uL of OPTI-

MEM-19¥cleasi re shown in b %N%;fﬂ ro are und@gli ed. F r)ﬁ?v (@l of thg

coné%?%?ﬁﬁ e% tec?%lga{%i%% ﬁ% -met%yl?Z'-ﬂ%%nr%e %R}fe/%PF coxﬁ\sﬁragf} 25 ulfm}
LIPOFERAINROWGiteh 8BInperatietd of éiterthdn thenparext (lireatodifisdwere done in
duplicatg NAR GO Y ours of treatment, the medium was replaced with fresh medium. Cells
were harvested 16 or 18 hours after dsRNA treatment, at which time RNA was isolated and

— D) O

target reduction measured by RT-PCR as described in previous examples,

The results are shown in Table 7. The siRNA constructs shown consist of one antisense strand
and one sense strand. The antisense strand (AS) is shown first in Table 7 below, followed by the
sense strand (S) in the next row. Unless otherwise indi.cated, all double-stranded constructs are
unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones and 5’-terminal hydroxyl
group. Unless otherwise indicated, single-stranded antisense molecules are chimeric gapped
oligonucleotides with 2°-MOE at nucleotides 1-5 and 16-20 and 2’-deoxynucleotides at positions
6-15, with phosphorothioate (P=S) backbones and 5-methylcytosines at every C. It 1s understood
in the art that, for RNA sequences, U (uracil) generally replaces T (thymine) which is normally
found in DNA or DNA-like sequences.



in efficacy of elF4E mRNA reduction . Furthermore, the stability of the
modified construct tested was more than 8-fold that of the unmodified
compound (details in following example). 10 Example 30: Stability of

alternating 2'-O-methyl/2'-fluoro &R% constructs in mouse plasma Intact
duplex RNA was analyzed from diluted mouse-plasma using an extraction

and capillary electrophoresis metho

o

pgiilay to those previously

described (Leeds et al., Anal. 15 Bi m., 1996, 235, 36-43; Geary et
al.. Anal. Biochem A¢G9ty 22 TBAE. s AispHichareelied mouse plasma,
Stran | i3k #3-65tRtkeold female Balb/c mideSEShgriERivedbesss) wapatieaved”s
d from - 80 C and diluted to 25% (v/v) i pho§15ﬁate biffiered saline (14pmhib
AS | 3 MRmosRREte, H M SOt 7571
phosph te) Approximately 10 nmol df pre-annealed; siRNA, at a 5.7
S captantratcsOAd00MGVaRaUdRA tg the 2%% plasma and ingubated at
AS | 342@Gor OLdAANA BACERGBETIR0CA8D2240,/ 366, andakaddmirjutas:r 56.6+
Aliquots were remaoved at the indicated time, treated with EDTA to a findi-8
S CARRSNHAHER A SRR R A o 286 afl0 C untll analyzdd by
AS éé&?ﬁ&ry%@%%ﬁﬁ&%%@@é%%a r?i*ﬂ/ACE“ﬂ/l DQG¥iRgth e&EY DNA75 4t
s SRRk TSR LSRN peal e meapured an
(L1 Ul 1A\ LEATTTATHITLT - IAUTT]I 1rc
A Elapfr%%p%ate (ATP) was a t?dk % aﬁ%@c )I%%‘m aﬁ%n of|25 mim 25 to each §%7i
S IMertnh@sam Ut stapeiard. |A zero tjme pointjwas taken
AS | byxddetings sikiddAn phosphate dferedisaljre Followedily canpifaky 58.0+
S electwplnresisafecaniniaciciRNA was plotted against time, allowinjg?.s
AS  |theralculationaha pseudo Arssionder, haff-”f&ﬂesu}s:&fﬁg shpia/in Talde.1+
S B3276ah € 1430 Stalsility @ aliexsiating 240-methyud'-fluoro siRNA 5.3
AS  IcanstiucisinAUase PIasman@YC Aime28iinuiesy Corstadéie0 15 8045 606.2+
5 B2074B) UG BB\ G383 U B38948° 76, 2867133 49.77 40.85 27.86 22.53 1.8
AS | BABE 4 28QCEBHRSBIAGHIBRAGR YR §2O5 7190286 77 .16% 654 [Bihb 75.58.9+
S 75238 715316 BarEM CUARDaifiedY Eongitict s approximately $0% 0.5
AS | 4y pHEAREY BOURIIIEAE AR E Afearly23Bne) dRer 4 héufstcompletely | 86.1+
S domshl BRSEES AR IEt Al Affer8fing 2'-0- methyl/2'-fldoro 5.6
AS | caadducYreMalisetdiNER A HAngedMnd| 59 rembidineveriatter 6 | 843+
S |3A%Hed 5 ASMHAMSRHARHAAGHod|RBtions of elBAE siRNA Additionaf©
AS | SRR#A OIRSHHUSE M CES A COHAHificAns| wete prehefed and'tested adl-6+
1S dasiinetYAPrEATHOELINGIM P he | difflexed nllnrnmprlr‘ RNIA (dSRNA \9'1
AS | 28pidd .NH@H%%AA\%«AFAWHH%A e ﬁ%?parprigﬁ@ﬁ&qr it | 88.7+
S ' é :lﬂl,a_ceus_(Amerlran Tyhe Culture 0.8
AS | PubotdR AAASSELY d 2thdd8%used fOXINBI o BONE are| 1085
is Able troRtie ATUE and-may be %gfnd for exa } Hgi Bfa o il
: 3 | 1598 o an | 86.3%
S [ 34768 L& ,,,M%G QW%U 201 boce 10be ERS 10/1 “““““ 0.1
AS ‘3257’4§""'GUMKA‘(’}ACAAK@U GAAUG 31F [817 ~ | 3UTR ' | h/mvr 813+
S 342769 | CAUUCGCCUUUGUCUUGUAC | 312 2.6
AS 342750 | CUAGCAGCCAUCAGCAAGAG | 313 | 1157 3’UTR | Wm/ir 78.5+
S 342770 | CUCUUGCUGAUGGCUGCUAG | 314 0.6
AS 342751 | UAGCAAAGCUUUGUAGUUAC | 315 | 1361 3UTR | m/r 70.5+
S 342771 { GUAACUACAAAGCUUUGCUA | 316 38
AS 342752 | CUAGUUAGGAAUGUAAUUAU | 317 | 1466 3'UTR | W/m/r 62.1+
S 342772 | AUAAUUACAUUCCUAACUAG | 318 0.8
AS 342753 { UUGUACACUGUCUUAAUAUG | 319 | 1593 3UTR | Wm/ir 58.0+
S 342773 | CAUAUUAAGACAGUGUACAA | 320 | 2.8
AS | 342754 | GUACACAUUUUAUUUACAGU | 321 | 1614 FIUTR | h/m/r 10.7+
S | 342774 | ACUGUAAAUAAAAUGUGUAC | 322 4.3
| AS | 338910 | UGUCAUAUUCCUGGAUCCUU | 220 | 1285 3FUTR | Wm 80.2+
o from 2.3
| ﬁ _ screen 1
1S | 338935 | AAGGAUCCAGGAAUAUGACA | 221




penicillin/streptomycin. Wells were washed once with 200 L
OPTI-MEM-ITM reduced-serum medium (Gibco BRL) and then treated
with 130 L of OPTI-MEM-ITM containing the desired 15 dsRNA at a range
of concentrations and 2.5 I/ml LIPOEELC_TINTM (Gibco BRL) per strand of
oligomeric compound. Treatments wére done in duplicate. After 4 or 5

nlaag

och A

R P e e S TR AS TeRiR

O

qyh esE R

A H
cut

v O Alle
LP) CTI11S

AS were harvested 16 or 18 hours after dsRNA |treatment, at whi :@}:‘};n;{%fe R\l%6i
was isolated and target reduction measurediby RT-HCR as desgehed in

S p¥EsAdls exHMPIBLG oG dhilitp@halyisig? siRNA duplexes welle incubated

AS  iR328% PUCIEpAHRzEedUHbnSEPldsma 8887 (¢ 489d analydied by baphlary| 84.7+
gel electrophoresis with an internal referende standard. The reddits are) 90
chavwm-h-Table12 Tha ciRMA ~rancirbicfc.c i 8C ]

SR /NS TN VLt Oy AN >
A d’gﬁﬁ?'e’ ;%&?; %%ﬁﬁ?gba?g%%ﬁr;c (ﬁf?ed Rﬂ , .., ribose s%rs wmhffi
phosphate (P=0) backbones and 5'-t¢rminal 25 hydroxyl groupsdaiass

S CiBEWIseMihvaicaed Csingletsiraiided grtisense molegules are chimeric
LAS 058Pt | oligongEleO GRS GRGAVBMIGE | 6hucladilides (1€bdaigd 16:20 and; 88.1+
S 2338k fiscledtideSHCPHOstIoNSBL 5, 2ith phosphorothioate (P=S) 3.6
AS  bHCRBONEs\ARE A rvetHyICifiosinES @t ed@ty C.I#lis uhdeiistood In the arf 56.5
t@gﬁ%r RNA sequences, U (uracil) génerally replaces T (thyntiB&p#which
is normally found in DNA or DNA-likg sequdnces. 2'tO-methy gf;%%%
S MRSl e ARG R P (RCPRIB (/Y UeT0 gre undertmed; 4 =thio
nucleosjdes are shown in lower case gnd unmodified ribose i shown in
AS  |plaind8 P RERCABE AeXIC BN Eoipounds338918338943 is unimadgified | -5.6+
(ribose,|PEO backbone% arent constfuct. 349892 338943 hag 24Fept | 26.0
positions°25%K &misRy’ g%%l@%me at pos. 8,7, 10, 11, 18-20 o?l’ T,
antisense strand; the sense strand is unmodified (ridose, P=0 léa%ﬂﬁngne).
1345847845849 is a 19mer with alternating ripose anfl 2’'OMe nuclgesiiées
S (eer18? PUEgisErORABENGNGRdSTUThe B mpst nuclg¢oside of fhe senss
strand is ¥ibase and the 5' most._nucleaside bf the adtisense strand is
AS 138, %@?%fé?f el With?afernating 2+F and 2'Q 3| -163%
. confrol targeted to , 5 L6
nucleosides (out Bt register) on both strand$. The 5| most nuclgg&g}gtof
the sensge strand is 2'-F and the 5' mdst nudleoside pf the antjisense
S sipanth i$ XAOMeAGO 85282ARUICAKA i$ 'l 9mer with three 4'-thio
AS  nsslsosidemangachceTmonBoofithe aatisensezstrandi(samse savrl is | 96.2+
unmodified). 352827 342764 is a 19mer with three 4}-thio nuclewsites at0.6
the 5' t§rminus of the antisense strarjd and fhree 2'-OMe nucle8&ides 4t
g tlﬂ&él tgrminus-of-the-antisense-strang-(sense—strang-ts-unmodified)—15
AT RO 3RS ORI Ret 2512 OMe thodificatiqne st thel
antisen$eegitab thdsenra) skand Is unmnodifigd). The antisense| sirapd hasg o
2'-F at positions 1-5, 8, 9, and 12- 17 jand 2'{OMe atjpositionsi6,7, 10, 11,
S 1820 (starting at the 5' end). 3498911338930 is a 2Qdmer with |mixed
AS B2 QIR RE IO ECAITREGAntise e itfand (Sense straplngr/rab | -10.9+
unmodifiedyreiiEesiisehtestrand hals 2'-F &t positigns 1-5, 8 ggﬁ;&i 1p2-7
S none

“% inhib” indicates % reduction of elF4E RNA in cells treated with siRNA duplex (or other
compound as shown) compared to untreated control cells. Where “%inhib” is negative, target
RNA is increased. RNA quantitation is by RT-PCR.

“Target site” indicates the position of the 5’-most nucleotide of the target site on

Genbank accession no. M15353.1 to which the compound is specifically hybridizable.



20 17 and 2'-OMe at positions 6,7, 10, 11, 18-20 (starting at the 5' end).
351097 338952 is a 20mer with mixed 2'-F/2'-OMe modifications of the
antisense strand (sense-strand is unmodified). The antisense strand has
2'-F at positions 1-5, 8, 9, and 12- 17 and 2'-OMe at positions 6,7, 10, 11,
18-20 (starting at the 5' end). It shou?d be noted that the parent

mpounds are 20mers and some of the 2'modified 25 compounds

_ comp
“Specleghtitirars YOMBFE PSKIIGING B PSS SFESHN apgRF e B Ridedpamn (), rat
o), mo%%%q%)l%%l@? gg&[{l% %Oﬁﬁ»g?é he duplex as shown) These are shown in

methy sides are shown in bold; 2'-fluoro are
underlined, 4'-thio nucleosides are shown in lower case and unmodified

- Exampld00sueshent snplaiD ddRith R Ankdend «J apieiz s daiditieng!
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20
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modifications of elF4E siRNA and activity - summary Strand Isis No.
Sitibneld of fae SR foserapcanssing, the RIviCTFhIBY 8 a1hperfesthiscomplementary

to both IRSHES HE ULMICAEFUBRNG CHEE Adg6ateSt83dd InSB38Ee MH-S murine
UAGAGCUAAAGGUGAUAAGA 237 AS 349892

alveolar JeagiaRRAEA CHUIIAME RS DAL S 655 8% 69 Dytrhassd gbam the American Type

Culture UABAGEH ARBREIS AIAACA23ZAS 34884 haintained in RPMI 1640 medium
. .UCUUAUCACCUUYUAGCUCU 301 2,23 80, >4 S 345849 - .
containipge, - Btk AGTERNEIE R A0 STAL Saagilvclone Laborstores, Logan, UT).
Cells whie Pl HAGGHEY UAGES UECh) B Lify 1083 60h ScBBARAR and grown in DMEM with
) AGAGC%JAAAGG%JGAUAAGA 302 AS 352824 .
high glycases AJeealdty tparsersdlipirentonycay Vells7igre washed once with 200 pL

OPTI-MMRAGEUANAGSHEAHAGEN BOHASIIRESAA then treated with 130 pl. of OPTI-
| UCUUAUCACCUUUAGCUCU 301 2 82 n.d. S 342764
MEM-1RE septinmea e Uieiod AsAMsh 2 234 9g0gentration of 50 nM and 2.5 ul/ml
LEOFE%WﬁéM%ﬁH%%P%H&J 20 %éompound. Treatments were done in
"~ "AAGGAUCCAGGAAUAUGACA 221 AS 349891 — - '
duplicate) Céfifs 6 AUTBWBCAGEARG tirgngdagggses replaced with fresh medium. Cells

were haFAYLCEUPACGRAVHAGRNR2RARSRLIP thich time RNA was isolated and
AUACUCAGAAGGUGUCUUCU 254 S 338952 |

target refdesigopesce Wy RITSAB A desgibeddRmaiopy prapples R pssukts are shown

in Tabld@Mmedifigg RNAWIh-RIOsRbRIE RaskhreBoldiideiingtivd BNAWRense strand.
hosphate backbone; Underline = 2'-fluoro RNA with phosphate

The antigepsasads A ShersEase et RIMAIRA HEs HRS b £ERBBFHEY 984 sequence are

as in préfidRs inMicates 2o deakictn of el RINA IHEeiN HaRIGENIE SIRMACGT) generally
duplex (or other compound as shown) compared to untreated control

replaces h Egl_ymme) which is normally found in DNA or DNA-like sequences.

' Unless otherwise. indicated, all double-stranded constructs are unmodified RNA, i.e,
ribose sugars with phosphate (P=0) backbones and 5 -terminal hydroxyl growp. Unless
otherwise indicated, single-stranded antisense molecules are chimeric gapped oligonucleotides
with 2°-MOE at nucleotides 1-5 and 16-20 and 2’-deoxynucleotides at positions 6-15, with

phosphorothioate (P=S) backbones- and S-methylcytosines at every C. Antisense strand identity

is shown.
" Table 8
Activity of el FAE siRNA constructs in mouse MH-S cells

Strand ISIS # % inhib '
AS 342735 63.1+8.9
1 AS 1342736 ' . 1572+80
T AS _ 342737 422451
AS 1 342738 28.6+4.3
AS _ | 342739. ' 239435
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2'-O-methyl nucleosides are shown in bold; 2'-fluoro are underlined. The
mixed (block) 2'-O-methyl/2'-fluoro (2'-OMe/2'F) construct 349892 338943
was 10 shown to be comparable to or better than the parent (unmodified
RNA) construct in efficacy of elF4E NA reduction. The alternating
2'-0O-methyl/unmodified construct 345847 345849 construct was tested
Isg-shewn-to-be-comparable-te-or-better than-the parent

fhaueca and g
TVTT COTIOC UUIIIrJU(I AT O

AN nmodified RNA ?283 Istruct in-efficacy of elH h
As\enhapr‘pd stab |i3>‘}2741'|'hp 4'-thio_block modifletiZcberuct 352824 342764
ASuas less active f7 #e parent but highly stqdft8-3Thd -2 thio/2'-0-meithy!
AJonstruct 3528pF42#764 was camparable td fe2shfeht in_efficacy.
ASStability data h84%dthet been obtained. 20 Bx@dblel828 Gapped Mobified
ASSIRNA constru¢tdd Z&tivity in Hel a cells Additidi¥al giIRISA constructs yvere
{ ASested in. HeLa |[c@#374the duplexed oligomerig BNAL (HIFRNA) compounds
ASshown in Tabld 3325@w were prepared as de8d@ibdd ih previous
ASxamples and|834Gdg8d in HelLa cells (AmeliGas Fypg Culture Collection,
ASManassas VA)| S4ture -100- methods used fosgipkaycells are availaple
Adrom the ATCQ gadray be found, for examplesgad wywv.atcc.org: Cells
AQwere plated in Peawel plates at a density of 5089 gellgdwell and growh in
APMEM With higfsghiepse, 10% FBS, 1% penichirydsirgpromycin. wetts
Advere washed gnegwat 200 L OP TT-MEM-TTIV gelGes-serurT mediygm
A JGIbco BRL) afig hggreated with T30 pL of p @R IgUEM=tTitontajning
. I:”e,qe.iieijﬁtjfj?%ﬂ,&gilbe{.ll.l-\c.uions of O.l,I 5{-}?’9@9%00 nivi-an ,4'5 __
AQIMIEIFUFECT '3‘3‘8 pfllm,u DI"(L) per-strana Jiﬁ;w@flltvitrrfgrff

3 + + P | ] + A £+ 4 PN
_ASI cSaulricinse w q3g§i|§ mruupncaic. AT & U l{j}#lig}l acatreTrg e
M 7l anlasasl A |th fr h diu o Cr ‘A * mnwvactad 1.6

ardiirm A -r i
ICUIrarmmivas™ ggzzl\ll
(' idaal

n.
M
_ Agﬂ.ours after ds....'gn
AS 2308

eduction mead
FMNOCUUOUTIUOTT TITOUCLUA T

ASFor stability an aRiP

A .
d-h-pr : :
indub&ied-th 25% heparinized
|

anrgel-glectrophoresisjwith

ety A=A

LAS5iRNA constru *T%g_ _ Ain consist.of one antisendd dithdd _and ane se se
ASstrand_Unless|otBaAstse indicated. all double AirSanB@ constructs are
t A5 nmadified RNIAZ9891rihose sugars with phasithhtedP=0) backbonés
ASand 5'-terminal Ay&fdd/1 group. 15 Unless othenfiited iAdicated, :
- single-stranded antisense molecules are chimeric gapped

“% mhf%l"’g -Qlli'&l?é%ti%%ﬁﬁgd%ﬁ%? Elﬁhﬁwgiﬁ%gﬁé &%q6%6-281%?.%§%51up16)_{ {(or other

oxynucleotides at positions” 6-15, osphorothioate

compouydokbemesrmd SpasihWeyisiaied apetrehcdlsit i (itdidsidbts neghiévertarget RNA
increaséﬁ‘aﬁ’lelﬁl[ ﬁ&%ﬁ?&cg ,ﬁ:{«_@,@gil) generally replaces T (thymine) which
is” y found in

iS norma 7 DNA or DNA-like sequences. 20 Compound 338918
33B94gstissiigimbifiatefrides poritO bat kbon®) pasentuebegidectf the target site on
GenbanRERRTPRINIES-RT PLPORIIALD R Suld AT ORI RGBS

f the antisense stran e sense stran unmo

 “SpecicgfiindisaRs@hetbkbSreani4oBGABRYAS i perfietly pusiionsiGy ribdsenan (h), rat

- (1), mo%tsg ?HS'IBtiZ?I’? 061”_1’121%‘01@[[29&%).(6)@&? t

Example 28: Dose response experiment- IC50 of eiF4E siRNA constructs in HelLa cells
A dose-response experiment was done in Hela cells using above treatment methods and
siRNA concentrations of 0.1 oM, 1.0 nM, 10 oM and 100 nM, and an ICsy (concentration of

‘compound resulting in 50% inhibition of elF4E compared to untreated control) was calculated

for certain of the above compounds. The results are shown in Table 9. Antisense strand identity

is shown. Sense strand, target site, species, chemistry and sequerice are as in previous tables.
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positions 16-20 of the antisense strand, counting from the 5' end of the AS
strand; the sense 25 strand is unmodified (ribose, P=0 backbone).
349894338935 has 2'F at positions 1-5, ribose at positions 6-15, and
2'0me at positions 16-20 of the anti IE?nse strand, counting from the 5'
end of the AS strand; the sense strand is unmodified (ribose, P=0
backbone). 349895338939 has Z'Eée‘ég%sitions 1-5, ribose at positions
6-15, and 2'0Ome at 30 positions 16- f the antisense strand, counting
from the 5' end of i\ sikaVd, dhasainsds Birtid.isdenmodified (ribose,
P=0 backbopre)--301—349897338952-has2F-at-pesifions 1-5, ribose at
positions 6-1p, 2'0me at posi ;gﬁé“i%% of the antisense strand,
counting from- 1SS of the AS stranek-the-sense—strand is unmodified
(ribose, P=0O §'§Zgune). These-al | 3. 2'-O-methyl
nucleosides a?’é%?\ L'aQ/\'l!'\ in.bold; 2 ii8ro are 5 underlined, 4'-thio
nucleosides bAs SAkun in lower 4 dedand nnmndifipd‘ribose is shown in
plain text. It [SA8AEstoad in the athat_for RNA sedquences, U (uracil)
generally repldé8937 (thymine) whiéff is normally foud in DNA or
DNA-like seduii¥®B2. Table 13 Actilify of Gapped Modified elFAE siRNA
Strand his Np3$24tence 5'-.3' SHQ-5C50 % ID NO (hM) inhib AS
338918 UCUUARBACCUUUAGQUCUA 236 0.81 86|3 S 338943
UAGAGCUAANMBEBIGAUAAGA 23/6AS 349892
UCUUAUCACRYTMJAGCUCUA 23600.36 85.0 S 338943
UAGAGCUAANGIAYGAUAAGA 23HAS 349896
UCUUAUCACHIJAGCUCUA 236,1.05 84.4 S333943
UAGAGCUAABNGEIIYGAUAAGA 237 AS 349894
UGUCAUAUUCCUGGAUCCUU 220 S 338935
AAGGAUCCAGGAAUAUGACA 221 AS 349895

Four of Yeecabes sty gmatncis s xhgsan §ggdggher evaluation and SAR (structure-

aCtivity«%ﬁHﬁ@ GRAAGRAYLLA tz&glﬁéléé%QZIRNA SAR analysis are as shown
AUACUCAGAAGGUGUCUUCU 254 T S 338952

here. It igs ppdsistond au the iE ARG AlgT2BE Ao aRMaL. Py fragbpgregisaeplaces T

(thyminbWRGIRLENANIBRRCSPDALE bAsbenaRalirgR-methyl RNA with
phosphate backbone; Underline = 2'-fluoro RNA with phosphate backbone

« Lower cage = 4'-thio RNA with phosphate backbone 15 "% inhib" indicates

33891 %5088 MY0on of elFAE RNA in cells treated with SiRNA duplex (or other
Sense: compound HGHSWH IR sREAS ehndated cditfoP38Rd3 (SEQ ID NO:237)

AS: 37 ~AUCUCGAUUUCCACUAUUCU-5 ISES 338918 (SEQ ID NO:236)

“338910 construct”

Sense: 57 ~AAGGAUCCAGGAAUAUGACA-3’ ISIS 338635 (SEQ ID NO:221)

AS: 37 -UUCCUAGGUCCUUAUACUGU-5 ISIS 338910 (SEQ ID NO:220)
- %338927 construct”

Sense: 57 ~-AGAAGACACCUUCUGAGUAU-3" ISIS 338952 (SEQ ID NO:255)

AS: 3’ ~UCUUCUGUGGRAGACUCAUA—-5 ISIS 338927 (SEQ ID NO:254)

“338914 construct” '

Sense: 5’ ~-CAUUGGUGAAGGAUCCAGGA-3 ISIS 338939 (SEQ ID NO:229)

AS: 37 ~GUAACCACUUCCUAGGUCCU-5' ISIS 338914 (SEQ ID N0:228)

Example 29: eIF4E siRNA. constructs with alternating 2’ modifications
The four siRNA constructs chosen in the previous example (“parent” constructs) were
compared to siRNA constructs that have alternating 2°-O-methyl (2°-O-Me or 2°’0OMe) and 2’-

fluoro (2°-F) modifications.
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2'-O-methyl nucleosides are shown in bold; 2'-fluoro are underlined.
Example 33: Activity of alternating 2'-Ome modified blunt end (no dT
overhang) 19mer 20 siRNA in HeLa cells - microwalk around elF4E-1
(341887) The duplexed oligomeric RggA (dsRNA) compounds shown in
Table 14 below were prepared as déscribed in previous examples and

Iu nkekac II C Culture oII ctlon M S
_ VY% ge seﬁegrs kb at1§ Wée@q%%%ga%og eons 8880 cells ngls ﬁ’ﬁ Dejow were
preparegmsmMEmmmpmammﬁdh%MmimWwpe Culture

coteoEIURIE OISO O MGHL LSS S arcc
and maoohiafwrgith@d@sm@sRNmmaawm@wtrﬁm @indpariPiand\20ah Mipdls stranded

chimerig: QA{{EHASQDQ%% i'élc-)qi\éeg ﬁig‘g %lR(k')lfg% 23 g@ho&fg}@ iﬁ?er&c iﬁogégﬁgﬁ] q)'lates at a

Treatments w one In duplicate. After ours o treatment, the
densztyn@duﬁﬂ@@va@ﬂ@fpmﬂedisdmmmméammmhvd@hammd 16036 1BBS, 1%

pemcﬂh Q%Rl\w‘c;ig 1:? &&%V&hl ) t'm ?hl@ hisge) MWQQJa%?ced-sem

easure ESC revious examples
medimﬁiﬂihﬁcﬂfﬁ&bmﬂd thehabtaitkd . witie SEBNA m‘rﬁl?lﬁmMﬂMV\lﬁNbﬁﬁﬁlsﬁmﬁg)ﬂ&: desired

ISRNA G SRR TEME Lo, FOTOAlDg L SHERE 1) g, @R L) per

strand mﬁwllgmm&o&berwﬁﬁdnmﬂma@brﬁﬂ capbldodd ﬁiraugﬁdamnsﬁﬁefsélafﬁ- 5 hours of
odified RNA, i.e., bo es |th 0S P=0 ackbo es and
reatmel T SRR PR L B0 ind S1E A SOIRRRER T of 18 hous
after dsBadhanegs.chi (Ht&@ﬂ)clgﬁhﬁ&lb@ﬁepla@mfﬁtﬁﬁ)ﬂﬁiuhﬁ)géhn@du&tﬁm mibyured by RT-
PCR f8und in DNA or.DNA-like gequences 2'-O- methyl nucleosides are shown
as é’é@é‘?v}gués’neﬁ Hified ribose 20mer with phosphate (P=0)
bﬁhkbmsal‘anaké siiowahaspliaités thbget@tdostRdditeaidrecei Fdlovin consist of one

mer. 338957 IS dri ose 0 it
wntisense S ADETE ST kb s AL BEG r ANBHGh ARSEB compounds,
both thd Samse vwwiith mmpmm(ﬁdmbmhhahﬁwdﬁhnheﬁjhmma@ﬂmmam the sense
strand b%lllﬁgE 41(? % §Lt %n? 603%4666 u{r{m% lfie boga ]2916(?1(/13, so that
osphate bone and osp ate 1S
the two acltmln afi m@diﬁlm‘am dr@ e@tl\dé rtg@ivter mmqaibqslphatﬂemﬁekhbnﬁ ainghikl be noted that
termlnal s h 2 OMe .on nucleo 2.4 6 12, 14,.16 and
e e e MR T ol i A A B R kv e
base paixgmempdnqhhgsmhﬁte E’arnkbiopaianﬁ &@&mmﬁah@f(@sphaiehé dlME}oras shown)
These %%Clgé%%v%e%lﬁb?e’ 09 2110 ﬁ%‘ | nu startln r@vg)%l 2 ~fluoro are

»'is an unmodified tibose er Wlt ospﬁ%te
underlirzdel Ehrphdecmdatémsaﬁs@hqwanmpm&ﬂéﬂﬁﬁﬁé&gmm viths pimdsp:tmd in the art

that, foélm_%aﬁj}épx gﬁg@éﬁcﬁ) é pggétie %g&%%ﬁiﬁ%;%%gl at'ﬁqqnxkl)(?r%?ally found in

DNA or DNA-like sequences.

Table 10
elF'4E siRNA constructs with alternating 2’ —0-Me and 2°-F modifications
| Strand | Isis No. Sequence 5’53’ SEQ | IC56 | % Stability

ID | (M) | inhib | % ()
NO |

AS 338918 UCUUAUCACCUUUAGCUCUA 236 1.8 81 0.5

5 338943 UAGAGCUAAAGGUGAUAAGA 237

AS 351831 UCUUAUCACCUUUAGCUCU 301 11 88 >4

S 351832 AGAGCUAAAGGUGAUAAGA 302

AS 3385916 UGUCAUAUUCCUGGAUCCUU 220 1.9 84

S 338935 AAGGAUCCAGGAAUAUGACA 221

AS 351827 VUGUCAVAUUCCUGGAUCCU 323 73 65

S 351828 AGGAUCCAGGAAUAUGACA 324

AS - 338914 UCCUGGAUCCUUCACCAAUG 228 1.6 81

S 338939 CAUUGGUGAAGGAUCCAGGA 229
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terminal phosphate. 2'OMe on nucleosides 2, 4, 6, 8, 10, 12, 14, 16 and
18 starting from 5' end. -103- 346663 is an alternating ribose and 2'-OMe
19mer with phosphate backbone and 5' terminal phosphate. 2'0OMe on
nucleosides 1, 3, 5, 7, 9, 11, 13, 15mg’lg and 19 starting from 5' end.
346666 is an unmodified ribose 19 with phosphate (P=0) backbone

:\'-n'?‘lgﬁ 5-pt luopllc.+% AAAGAEQ Ic..an ||nm%rl|'F|Ud nbeca 10 lar W th
QS J'l;ly@jglatc (P=0)iby jats , te—3 aedo- ssgn di&mat ng
AS BgEeand 2-OM ] ReR Sre 6 2 1 tefrgiat
S bhosphate. 27CMe mmﬁm@m@mm@ﬁo 2534116 and 18 starting
AS  [resmeSs end. 10 346BACIK AN atCGGENgUIDOSe ahd22-Qble 19mer with

S phogphate backbbfid AR GARCHTIAIGAOEMAte. 2'OMelon nucleosides 1,
3,5,7,9,11, 13, 15, 17 and 19 starting from 5' end. Table 14 Alternating

“% mhlg”%M&{{éQQ% IQJH&@ESHC!) ei§WM°WW& %%l{@(g \%‘Fh“%@\@%%i@ (or other

Strand ISIS # Sequence (5'33") SEQ % IC50 |nh|b n
compouphayAtCAGABYESUCAUCUEI2Ee4188. 6<li52 S 3389 77

NORM@W&%%%Q%%HQM %% %v §9§§§4%%a68 backbone.

AAACCAGAGUGCCCAUCUG 329 39.5 -11
-O-mapbrolesdoacstuacubtid20-AeBuessmderlined.
AP GERGHGH 3CEGAYGHS Ire 48hatide S38P80 12 -1 2-
CAGAUGGGCACUCUGGUUU 330 AS 346 ’é% yl2"-fluoro (2'-OMe/2’F)
construch KACHAGA B YE conaptie ® 32ddtes thrp Bapseat (unmodified RNA) construct
in efﬁca%ﬁ%ﬁ%&p&ﬁﬁﬁqy&g%gu %ﬁ%ﬁﬁ&‘%@ﬁé% stabzhty of the modified construct
ACCAGAGUGCCCAUCUG 329 9.0 N/A” S 3466
tested wayngrebeddad teud to urediisas Rae86md (detaﬂs in following example).
AAAACCAGAGUGCCCAUCU 331 66.2 4.98 S 346664
AGAUGGGCACUCUGGUUUU 332 AS 346662
Examplp Afa Sokidinc oicdeortio 3309584io88’-81e1e66IRNA constructs in mouse
AGAUGGGCACUCUGGUUUU 332 AS 346663
AAAACCAGAGUGCCCAUCU 331 76.4 1.25 S 346665
Adagy dpbse ABVCHs aualerd siona dibugbgouse-plasma using an extraction and

illary SRAfTRIFAR URHF A 1H3R] 88 Veev?oadRP84scribed
R GAUGGGCACUCUGGUUUU 332 AS ?:%6(%/20 RPlscribed (Loods et al, Anal

Biochemp ARA 3 bty Seer s 3BT b Bk, E6HEE 241-248). Heparin-treated

mouse M@%A@%%@HQH%% m@@@@ﬁaﬂes River Labs) was thawed from -
AAAAACCAGAGUGCCCAUC 333 60.95.83
80 °C and diluted to 25% (v/v) with phosphate buffered saline (140 mM NaCl, 3 mM KCI, 2 mM

plasma

potassium: phosphate, 10 mM sodium phosphate). Approximately 10 nmol of pre-annealed
siRNA, at a concentration of 100 pM, was added to the 25% plasma and incubated at 37 °C for 0,
15, 30, 45, 60, 120, 180, 240, 360, and 420 minutes. Aliquots were removed at the indicated
time, treated with EDTA to a final concentration of 2 mM, and placed on ice at 0 °C until
analyzed by capillary gel electrophoresis (Beckman P/ACE MDQ-UV with eCap DNA. Capillary
tube). The area of the siRNA duplex peak was measured and vsed to calculate the percent of
intact sSiRNA remaining. Adenosine triphosphate (ATP) was added at a concentration of 2.5 mM
to each injection as an internal calibration standard. A zero time point was taken by diluting
siRNA. in phosphate buffered saline followed by capillary electrophoresis. Percent intact siRNA
was plotted against time, allowing the calculation of a pseudo first-order half-life. Results are
shown in Table 11,
Table 11
Stability of alternating 2’-O-methyl/2’-fluoro siRNA constructs in mouse plasma
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~ nearly Jilealoud ﬁf‘é?'@rﬂog&%”&_ ?ﬁ%@&eg

S 346669 GAUGGGCACUCUGGUUUUU 334 AS 346667
AAAAACCAGAGUGCCCAUC 333 16.4 n/a S 346668
GAUGGGCACUCUGGUUUUU 334 AS 346667
AAAAACCAGAGUGCCCAUC 333 % .04.65 S 346669
GAUGGGCACUCUGGUUUUU 334°-104- Example 34: Activity of
alternating-2-Ome-modified-bluntend-2tmersiRNA-nr-Hel-a-cells
ricrowalk AHBISAaIRales) | (341887) The dup!exe@ol}ﬁme' Ac-RNA
Constigeion A ddhpounds skawn i ¥ablel 18 beldifuere] EXrepkl8 as| 240 | 360
3389183338943 4lid® 8 vious eMadriple®ahll ptdBRed P41 2 Bl IARBrcAdS | O
35183 1 354 8381182 Ballectiod! -Mand9ssa VAT CultifeSthatfads uséd $or iS55 | 75
et parenblaiapbidinctistirC s apeoriapisdyfolie drsradeshapier 3¢ minutes and
df%eggfv\%e HlBJﬁE?S o %ogﬁ‘gs?',t%}gg %@tggnating 2’-0-

cells/well and grown in /A with high glucose, 10% FBS, 1%
methyl/Zclisimreetreipishagepnovelive baed With ZovinOPR-pMiest hours.

I'M reduced-serum 10 medium (Gibco BRL) and then treated with 130 gL

of OPTI-MEM-ITM containing the desired dsRNA at a concentration of
Examplg 31 pAddivenghnidifizaippre{ ¢BHESRNGS™ (Gibco BRL) per strand

Ol QUARINAN G ROMPY R I AME VSR GRONEIRIHPICAHE AIREH U tested as

_ hours of treatment, the medium was replaced with fresh mediuim. Cells

described i QB RHDEISH- 18 hours after dSRNA treatment, at which time RNA

W I3FHERE PO RS FAVAlIRIGATUSH RIS d Rl B ARSG306dow were

in previous examples. The results are shown in Table 15. The siRNA

preparedghdftseteesHovprcrimsiskarpies anticeHyated inb drticsHe emsewahype Culture
CollectidteVMHIRGAS S Ay a0t (Ao iR SRAWRIS R TREIS dnDaloW JAHBWathRY the ATCC

the sense strand (S) in the next row. Unless otherwise indicated, alll
and maydisofevatafifetrebiltuttshard miticifieCIRNAVEE, piBtsk iBugeralithlates at a

density R{IoSHiRte diRR)nacongswh and Bugminghiydigy! gratiRelt 0% FBS, 1%
understood in the art that, for RNA sequences, U (uracil) general%
penicillipapirsptany iRy i edls W siEh W rhsidrRORe 2P0 FbiyEMe ™ reduced-serum
mediumSRRBENGER1 S :5a Eﬂ@ﬁhéﬂeﬂééﬁ'%ﬁld%oa{&%}%ﬁlpﬂﬂl@&lﬂﬁ%&%%ﬁﬁlﬁﬂg the desired
unmodified ribose 20mer with phosphate (P=0) backbone and 5" terminal
dsRNA phesphae pfargetedtdithes eifd 2.5 181te] 28P3ZBRETIN YN Gitmodikdd per strand of
. ribose 20m ith phosphate (P=0) backbone and.5' termipal _phosphate.
aligome B T RSt L Pt nent, the
mediumameas5tdelanidai igh dsphatedd466 76 ¢Haw erenhadifisetdib 6 ser ABntenwsithiter dsRNA
weatmeRNIFRYRIG20) BRAORE A4 5 fSImINAL 20 PARSRNAIS, JAGET5 1 ABr.pcr. o
alternating ribose and 2'-OMe 21mer with'p ospﬁal%e backbone and %
describetbimiral phospliatpl @' Gide strbilitgleosipsas, 5iIBNS, dpslexds ¥&rd Bpdibakd in 25%

h«fzp:etrini%&ra](ij n%(])'ussiéa{) Igsgng%_rtn}%(? di El%'l%?jzed by capillary gel electrophoresis with an internal

reference standard.

The results are shown in Table 12. The siRNA constructs shown consist of one
antisense strand and one sense strand. Unless otherwise indicated, all double-stranded constructs
are unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones and 5’-terminal
hydroxyl group. Unless otherwise indicated, single-stranded antisense molecules are chimeric
gapped oligonucleotides with 2°-MOE at nucleotides 1-5 and 16-20 and 2°-deoxynucleotides at
positions 6-15, with phosphorothioate (P=S) backbones and S-methylcytosines at every C. It is
understood in the art that, for RNA sequences, U (uracil) generally replaces T (thymine) which is
normally found in DNA or DNA-like sequences. 2’-O-methyl nucleosides are shown in beld; 2’-
fluoro are underlined, 4’-thio nucleosides are shown in lower case and unmodified ribose is

shown in plain UPPERCASE text.
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346677 is an alternating ribose and 2'-OMe 21mer with phosphate
backbone and 5' terminal phosphate. 2’0OMe on nucleosides 2, 4, 6, 8, 10,
12, 14, 16, 18 and 20 starting from 5' end. 346678 is an unmodified
ribose 21mer with phosphate (P=0) backbone and 5' terminal 5
phosphate. 346680 is an unmodified fidose 21mer with phosphate (P=0)
e, 346679 is an alternating ribose and

backbone and 5' termipal _phospha al
R O, AR RN AL NS, b A S AHEGR: construct,
34989221380a priasietgosigesifioss 5.578.9, 12, 1Badkd 21Gmk%uepes28, $iaming frosmno of the
. 5" 10 end. 346681 is an alternajj ibgse and 2'-OMe 21mer with
antisons o the SRR SHES SR BB RGN muclonsides 2
4365817.04524945 16,1 2ehanav2 sibetingifi@mitosenthdT2atdavb thlzleosides (out of
: lternating 2'- madlified blunt end 21mer siRNA in Hel a cells L,
register) g B B p i A E100 BTG Ph e 8165 S s @by ” most
mucleos Be%f ithiai briGesdNQanil)s AHBBB8932 AAAACCAGAGUGCCCAUCUG
2 6 338957 CAGAUGGGCACUCUGGUUU! 5AS .
B AR A AL SN FTED o 35 75174 Algzaiplsosides (out of
register AGIABoAl) 8ifatds AT CU MG bbb G38eAT 84b66didke strand is 2°-F and the 5 most
AACCAGAGUGCCCA U 335 82.50.43 S 346677
““"k"’sﬁéﬂﬁ'%‘iﬁ? ﬁﬁfﬁ&%é%%%%u 336 AS 346675
AFSRBLICAAARBUGS G QCARICWHIE1U B 60-thd4dueddidey Gt each terminus of the
" AC{AGAgGGG @&JCUGG&@\Y 336 AS 346675
antisensg SFGNA SRPSK CERY '335 84.50.19 S 346677 |
ACABRAURZGEEE ACH Cluis S Wth) thd64ABA 6 cRosides at the 57 terminus of the
mtisensé%%%%%&%? %@#{%Jscﬁggé%ﬁé 194%33 > gsAf %?%96 antisense strand (sense
strand iAiRdGENGAGUGCCCAUCUG 337 83.9 0.66 S 346681
cucC GUUUUU 338 AS.3466] . . )
NSRS & T B8 250N magfieations of the antisense
strand (@ASALGE GOAGUTIEGTHEUDIIEGR8 ABBIEETQ -F at positions 1-5, 8, 9, and 12-
ACCAGAGU A 7 83.01.00 346681
17 and L IROTOE S LA 00 BABE B Sudifioniy, of
4348i8Rh 358 9138 difi ed 208mae vaiR N e H2 1-8/2213M b ardulifesetidioligbrtieriantisense

R ‘ h .in. Table 1 I 20.pr
strand (%%Ié ) !}I é)u%r%@ﬁ'ijéaqs i) 0¥\1’1r1}1§r§nes§d Szé?gflgr]soz%ﬁ/g Cegﬂs%ﬁrrrﬁgﬁégg,%? and 12-

escribed In previous examples an elLa cells
17 and Typdi€akppsitions 6,7, 10, 11, 18-20 (starting at the 5’ end).

351097 338952 is a 20mer with mixed 2°-F/2’-OMe modifications of the antisense
strand (sense strand is unmodified). The antisense strand has 2°-F at positions 1-5, 8, 9, and 12-
17 and 2°-OMe at positions 6,7, 10, 11, 18-20 (starting at the 5° end).

It should be noted that the parent compounds are 20mers and some of the 2’modified
compounds shown are 19mers, lacking the base pair corresponding to the 5’most pair of the
sense strand (i.e., of the duplex as shown) These are shown in Table 12. 2’-O-methyl nucleosides

are shown in bold; 2’-fluoro are underlined, 4’-thio nucleosides are shown in lower case and

unmodified ribose is shown in plain UPPERCASE text.

Table 12
Additional modifications of ell'4E siRNA and activity — summary
Strand Isis No. Sequence 5'—3° SEQ | IC36 | % Stability
D mM) | inkib [ t ¥ (h)
NO
AS 338918 | UCUUAUCACCUUUAGCUCUA 236 1.5 81 0.5
1S 1338943 | UAGAGCUAAAGGUGAUAAGA 237
{ AS 349892 | UCUUAUCACCUUUAGCUCUA 236 0.4 85 0.3
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Collection, Manassas VA). Culture methods used for HeLa cells are
available from the ATCC -106- and may be found, for example, at
www.atcc.org. Cells were plated in 96-well plates at a density of 5000
cells/well and grown in DMEM with high glucose, 10% FBS, 1%

penicillin/streptomycin. Wells were washed once with 200 L
OPTI-MEM-ITM reduced-serum medium (Gibco.BRL) and then treate

S wigh338%3 of HAGAREUARMEGHSARAME fesirbd? ddRNA af a
AS o né&ﬁ%’%im‘é@b‘@é‘éﬁﬁ@%ﬂ@@@ﬁ%@mﬂ 2.5 UMYIPQREBTINGM | >4
S (GIRS%ERI) AErALSTH oA doh{pdund. THAtments wer® done
AS  in Hoplidale. |ATEHI AU HAGIRERY the mélium|waks rephéced]| > 4
8 withBfré8hizm pditih GEAIA MGl fvadidd\(sor 18|FdErs |after dSRNA
AS  trepbFiding af whithAMARNEWNAA (301lated and tafgé@t reduetidn nféasureds
S by| B2 F3R| asGlasiriiacd in Gravieas dxatles. 10The fesults jare shown
AS  in Taf82AB. [Tha SIRNIAA00SIHICIS GORKIUCoNSIst pf@ne {antisenge strangld.
S and3angGensa SkardURheAtntisrha®3irand (AS) jseshown first jn Tablp
AS 16| bedgwo followerrByuiheserse saddcBU D the jrext row. Unlgss
S othenygsesinflisaled; Al dowlrs skanded; aenstruciare unmodified RNA,
AS 1€l 70R9¢% SUgRre i RRRcoRAR B Rackbones,&nd 5-terminal
5 NyAEaRyg3erolp ATt iS GOARTAARGAATE GRLGRR, foT R spquendes, U
as_ (U13) 5o OP AR TRPRTRR G UG T s megrmaty fourim DA
5 OrDiiRueke wmemmcm?@%g&ﬁgtw gggsSpwn in bold,

urmrmoutireu IIUUDU MUcCICuUSIUTCS Al NT" AN Pr r\kll-\ ‘E an |u A4 LIIiU are

nces in are ID NO: 301
NO Eanilsenlggj%% and@%%g |[‘>“?{I‘86£‘% ser%e” 1s ﬂ%"é’ﬁ

Bold= Mmm&mmmmmpme (P=0) backbone and 5' terminal

. O:pgq h 3*% rlbose 19mer with phosphate
Underh%l%: )g@g one an Yerm #1% ({)(gg ate. 352824 has 4'-thio at

Lower casrcledsitios BOGNtivnikh phgmawbmammg (| e., three at each ‘terminus)
“% minﬁ“trg %c’:ﬁ @p %HS& %I‘ 0}% ﬁﬁclﬁﬁﬂelhsgé sire [}ﬁl §H§§£ Sita{ (or other

2% A4hi0 nUtleosides At positions
compouficeas fehaven) e@mmﬁmusyrva@dmw}atqﬂesmons 5- 14 Backbone is

2-0-mEEPTIIRINSLPLIRANRE RS2 vt o big plpgpides atposiions 1.

, -OMe at positions 17, 18 at positions 4-16.
Bl"ataﬁuﬁedIM) 8’ @mmbymoﬁphmd23mgaﬁasc4nshmhaé&8@§1d§s8943 was

shown t@tb%o&ma]blg 13 ’o}%’e{'téremc%ltﬁelg '1t1tt‘I ifiled %ng%éﬁﬁﬁi ik ¢fficacy of

2 andl4-16. Backbone is P=0, 5' terminal p sp ate. 35
elF4E ﬂMI@-Gﬁiﬂ@@m positions 1, 2, 3, 7, 10, 13 and 17-19 with ribose at

pﬁ%é%%n%ﬁiggz %%%ﬁ%ﬁﬂ%ﬁ%ﬁ BaGkhang, flj%g Ig%lé%@rgﬂ%%xgt] was tested

) phosphate. Table 16 Activity of 4'-thioribose modi er siRN
twice arglrziag pbis shewguiente (SWBIrgblinlib AT hetisr AlSuB4RT parent (unmodified RNA)

consmcpﬁ%ﬂﬁyc?%@tgpwy BB 9\91%1 enhanced stability.

The 4’-thio block modified construct 352824 342764 was less active than the parent but
highly stable.

The 4°-thio/2’-O-methyl construct 352827 342764 was comparable to the parent in

efficacy. Stability data has not yet been obtained.

Example 32: Gapped Modified siRNA constructs- Activity in HeLa cells
Additional siRNA constructs were tested in HeLa cells. The duplexed oligomeric RNA

(dsRNA) compounds shown in Table 13 below were prepared as described in previous examples

‘and evaluated in Hela cells (American Type Culture Collection, Manassas VA). Culture



10

15

20

25

30

S 342764 AGAGCUAAAGGUGAUAAGA AS 352824
UcCUUAUCACCUUUAGCucuU 49.3 n/a S 342764
AGAGCUAAAGGUGAUAAGA AS 352819 ucuuAUCACCUUUAGcucu
49.8 n/a S 342764 AGAGCUAAAGGUGAUAAGA AS 352827
ucUUAUCACCUUUAGCUCU 74.40.68-S 342764

AGAGCUAAAGGUGAUAAGA AS 352826 ucuU_AUCACcUUuAGCucu
methods ised, for dighs zshlngsa aseilpRAmUBAOARE Andgme gy found, for example, at

www.alde WA UCA G DlafelI 6l G- @éﬁ%lzﬁe@‘b@%%nsﬁy of 5000 cells/well and grown in
AGAGCUAAAGGUGAUAAGA Several of the 4'-thio constructs were

DMEMSw{ high e e st i ihe: fikopraisitiaftsrioraviple 3éeliscticrs wshed once with

200 pLAgptioNat R4k SLRNASWIth 2:Qime iy W@mﬁt'%@iﬁ&sﬁgaé@amh 130 pL of
338914 construct The duplexed oligomeric RNA (dsRNA) compounds

OPTI-MEMvh'ih cratinine BesolesivededsBipant d wmm f Prévibud and 100 nM and

[ La cells e Culture ectjo
25 ¢ I/l(ﬁ/li(a%nassas@qﬁ t?%f{.jj}re(%rréthod et?sge4r E‘ agce sgare AV a%%o#%er%hnems were
done intHepATaEEL Aﬁdrrﬂlay bédarmnolf fma’enamglﬁ; atedmm ateereptpcEbiidtivéresh medium.

Cells w§ altgglvgétg |§E§§u§l§ a&;}r g@lfi 099 C%”Sfxw 'ta”dﬁﬂ? : Irsl, isolated and

hlgh g ucose, penlcﬂlln/stre ptomycin.
target r&d@n@&mhe@mnbbwﬁfﬁﬁ@ﬂ lasQIRSTRHMIE N, [l Teducethpdesim medlum

(Glbc a hen tre |th 130 L of OPTI- -lT ining. the
B0 SRS HR MG oS, A SE SRR mouse
plasma bt POKEQTINEMA&dibga BRIl per! standsifatge metﬂﬁcaﬁdmp@iah geference standard.

Treatm ts wer lic fter 4 or 5 hours of 15 treatment, the
T ey R 08 i LA EOE eI ARG TS e srand

iun'was repla
and oncheuns: aftmddﬁﬂllb&tmﬁnmm ,iadivdtiah Hméaﬁmésuaﬁdsdlabadtﬁmfht&r@ahmodlﬁed

reduction measured d in prev ,sexa
RNA, 4 B T e oo S R R e PR erow.
Unless anﬁmwmstmdmtaﬁﬂi oBﬂgbf-’sﬁﬁaﬂ&ﬂlhdaﬂiimmtlsmbmsleandl(d\S()hﬂnenc gapped
fi T 7,20 follow trand S
ollgonuspe%\(vge IrS i aﬁ@é at nuclﬂee ?9 cg cF ES 8%({{3;3& étégg%at positions

ext row nless erwise |n esrand

6-15, w@m@ﬁﬁh&ﬂ%@%d?%b&&khgmmdfﬁnhdﬁgh@t@s{ﬁe@t leaekip 6hdssis understood
in the aﬂr}geg Eeltrﬁ uradrl%r)a(gesgrﬁ al&ll?)ugg& %%?Pmlrt]:si hatirfe #‘1 is normally

sequénces gehe ces chis n
found ifddiNA inr DN i lRNAGlikecsequences. 2'-0 -108- methyl nucIeOS|des are

e e B T bR nebaprempgonstrct.
349892 (B3R9yBaltikbd e aama Stitmsviirfal, phicsp Aasl 3° @Bﬁ@mamumm@,dlﬁbd 1, 18-20 of
the S IRSS A UELRDGSRIFIS (R EOR REFHIRRS APk Fhieiping), Phosphate.

349896*338-943 has 2’F at positions 1-5, ribose at positions 6-15, and 2°Ome at
positions 16-20 of the antisense strand, counting from the 5 end of the AS strand; the sense
strand is unmodified (ribose, P=0 backbone).

349894 338935 has 2’F at positions 1-5, ribose at positions 6-15, and 2°Ome at
positions 16-20 of the antisense strand, counting from the 5° end of the AS strand; the sense
strand is unmodified (ribose, P=0 backbone).

349895 338939 has 2°F at positions 1-5, ribose at positions 6-15, and 2°Ome at
positions 16-20 of the antisense strand, counting from the 5 end of the AS strand; the sense

strand 1s unmodified (ribose, P=0 backbone).
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345840 is a 19mer with alternating ribose and 2'-OMe with phosphate
backbone and 5' terminal phosphate. 2'OMe on nucleosides 1, 3, 5, 7, 9,
11, 13, 15,717 and 19 starting from 5' end. 10 345842 is a 19mer with
alternating ribose and 2'-OMe with gllajsphate backbone and 5' terminal
phosphate. 2’0OMe on nucleosides 6, 8, 10, 12, 14, 16 and 18 startlng
fr. E 5 20mer.with sphate (P 0] ckbo
te?rﬁ?r?a?el—g %sp% % tﬁ% él%sc?g(%l&& a? pos |237)ns10 O n% 2’Ome at
positmnsblﬁs—é(hbﬁdswmtsstaw sitaﬂ&;g:ﬁmrhr@ Eroan 31458433181&)2@heeAE/|ﬁ!1rand the sense
. hosp E b nd ' terminal phosphate, with 15 2'0-Me
strand lguc e%as% Ségiﬁﬁlrﬁ% e@ ribose at positions 1 and 20 starting
fiOmesthar&'sbodn 845888 is3aZomerathijth mkmispdndes (aEe:@))baoktbmid,aIfdﬁuem are

e I |t cIe ides,a 12,.15.a
undeﬂmlgt A{n‘g%% ’ngé;‘g%?égosut&gs‘%’ ;\)n eif) ﬁPd 0# §%} s?ar S|rig'glg1 Own in plain
text. It fipmtihgBoehdn345838 |$hat2(§memeh wmphme (PHd)bhckborelndeplaces T

- By termyi osi ositions 6, 7, 10,
i S b B B 88 oring rrom tne 5
end. Table 17 Activity of additiondl dile4E3 isNAs with 2'-O-methyl
modifications- ba r | equence (5'--3")
SEQ ID NO % iy %ﬁvggo%%?dp‘k%sﬁ@gé@%ﬁ EARRR
Stran) (B EGAYSCUHEXOEAAUG 228 78.3 0.03 S[38DH39| IC50 %
CAUUGGUGAAGGAUCCAGGA 229 AS 345840 | IPNO | (aM) | inhib

LirDhrSE 1 Lo Yo Y wilit.n Yo YW o WS PN QAD

As R e OO GeniC i PP 08T | 863
S 6 k1 flJﬂiﬂﬁﬁbﬁﬁﬁﬁGﬁMﬁg s 42309

AS A~ 1236 036 |85.0
. .

1EAG gia‘\ ]

AS o, .3&%%1@MAHEAQ§WA%@(&HCMAQQR 236 1.05 | 844
S ugliReBEaAlEAUACAEAAMGS YIS IRANG AR 5738039
AS AR GHEHEALABNECUGHA UEGHER3] | 220

S __UQEIREEAIBAGUANEEANGA APDEICATAI1 5234584
AS  CAGERSU GHACBROSERCEACYOMAZIGR39 | 228

5 UQCHEHAYCESUUCKRUOCAATG ARE SIS A4 -1D2IS 338939
AS  CABHBEHEUGANAGCHRUSCASGARIAUCUIASB458394
S UCGRSRAUBCWOASCABOTE FASGFAGURLS 345343
CAUUGGUGAAGGAUCCAGGA 229 Example 37: Additional elF4E

NORMATTE BB AR AL DR R R R Phosnhate bacRhone ©!

Bold= 2’-O-methyl RNA with phosphate backbone;

Underline = 2’-fluoro RNA with phosphate backbone

Lower case = 4’-thio RNA with phosphate backbone

“% inhib” indicates % reduction of elF4E RNA in cells treated with siRNA duplex (or other

compound as shown) compared to untreated control cells.

2’-0O-methyl nucleosides are shown 1n bold; 2°-fluoro are underlined.

Example 33: Activity of alternating 2’-Ome modified blunt end (no dT overhang) 19mer
siRNA in HeLa cells — microwalk around elF4E_1 (341887)

The duplexed oligomeric RNA (dsRNA) compounds shown in Table 14 below were
prepared as described in previous examples and evaluated in HeLa cells (American Type Culture
Collection, Manassas VA). Cells were plated in 96-well plates at a density of 5000 cells/weli
and grown in DMEM with high glucose, 10% FBS, 1% penicillin/streptomycin.  Wells were
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The duplexed oligomeric RNA (dsRNA) compounds shown in Table 18
below were prepared as described in previous examples and evaluated in
HelLa cells (American Type Culture 5 Collection, Manassas VA). Culture
methods used for HelLa cells are available from the ATCC and may be
found, for example, at www.atee. orgl(@ells were plated in 96-well plates at

a density of 5000 cells/well and grown in DMEM with high glucose, 10%
washed pmge il dRttinh SHR BOMEMN L W cirstupereswrash aa agiea \(fb200BRL) and then

T S d ted
s ST P T, A SN im0
2 and 2@andepluatioh }G@BI&B@BE(E\WNF(GIBMRIB@EE@I'EH&T(EMH@@@&C compound.

L er strand men co d Tre done,in
Treatmedlgé’ ﬁ)f:%te Ritet™ 0 %%‘ours o?? rg]ag nhtmtne FheGuH wgs e&SSWﬁS replaced
with ﬁ*eﬁieshmhenhu rﬁfcn:feﬂrsewehahmdstécbiﬁ Hhd@hofies BRI AsRRMAcent, at which time
treat at WhIC e RNA was isalate reduction measured
RNA W%S Ei%ﬂd g scr e edm &e@?oues%e% a%%?%&%%é Semr%slﬁiltls 0 RFEVAps s amples.
nTI[al:rI@tﬂ& ‘ﬁtﬁeshﬁm sor&thlietsd ShoWie cailfdish of @iGuastiskmsa sivasidt of one
. on se se strand The. an nse strand an rstin le
antisens3IENE ERAHE LAl ARG PRESBRIANS (R ASTID L &R0 Table 14
below, fmﬂlit@nwdsbyrthmﬁesb atltambt&]ﬁaﬂsﬂﬂmnled uomstrimd:@ssanﬁlenwmdrﬁmda%ﬁﬁail' double-

strandedh%gro )%%I%% Sa'ilg%rs WIH] 5 %@\P ‘g %ﬁe g E:%aglﬁg}%?es % geg " e 2?’%0) backbones

S
group. Itis unders in quence

and 5°- t(mmm) b@cyenﬁ@i‘yupplaeewd@hmme) thhielt idimp dimaRNES urRduanBNAU (uracil)

generaiigggé}‘f%%ﬁﬁ%%ﬂ?ﬂgﬁgg ?I‘cl 088 3 ? Wrtllf(l?n %Fr:gsp re Stég%%‘ %k%éﬁ gnees. 2°-0-

methyl landleﬁsté‘tmﬁhphosphhcédwsg% is an unmodified ribose 20mer with

( e in 5 te 1i ,
19mer wrt% ernaﬁ%g?r %s‘é%;’% %é?\lhreq\rlfv}t p&wﬂ %{tle Aégﬁr)reiair}to a5 and 5
PhOSphWGrmm‘p’h@s@kméeQﬁM@H‘?ﬁEutlé&f@l&%}ﬂPm@, 7,9, 11, 13, 15, 17 and

1 ing f 3 1 r and s
ngg%ﬁw%h%g%e ﬁﬁ%é %r gﬁ%“ tﬁer ﬁ gjhos hatg %&1 e and 3

phosphapy nucleosides 2, 4, 6, 8, 10 12, 14, 16 and 18 starting from 5' end

3AR6L3 32 0L WikRhosRhate fb?ﬁé&b g%és 5{9' t%sne and §°

Ribose at nucleosides 1-15 and 2'OMe n at po |t|ons
phosphatedereet¢eoin @B@E4Elﬂ0(334§$?,hsﬂéea(@0ﬁ@r with phosphate backbone
inal e cl d 2 PR
e B o G 55 L enabone and S
PhOSPharﬁhosphate backbone and 5' terminal phosphate. Ribose at nucleosides
5365 £islfn Lcdldh AL 2OROYGICIEANIR ARSI Gne and 5
9,12, 15 5 and 18-20 starting from 5' end. 345730 is a 20mer with
tennmalmhswhate BdeMupe aiprlostdemindl Phdsphate. Ribbanst 18utrdatizem 5° end.
%’-@6@5@ is'4n Lhedthiiny 48R%GAd QH@WWC'W%%&?&@Q&WM and 5°

7,10, 11 and 18-20 starting from 5' end
terminal phosphate 2°0OMe on nucleosides 1, 3, 5, 7 9, 11, 13, 15, 17 and 19 stamng from 5°

end.

346662 is an unmodified ribose 19mer with phosphate (P=0) backbone and 5°
phosphate.

346664 1s an unmodified ribose 19mer with phosphate (P=0) backbone and 5°
phosphate.

346665 is an alternating ribose and 2°-OMe 19mer with phosphate backbone and 5’
terminal phosphate. 2°OMe on nucleosides 2, 4, 6, 8, 10, 12, 14, 16 and 18 starting from 5° end.
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2212A 7
OO SNSRI LAS 23 1 1|

AAGGAUCCAGGAAUAUGACA 221 AS 345729

UiabHa6 U Gibefvld G 220hR8.8 il
AAGGAUCCAGGAAUAUGACA 221 AS 34572

end.

Table 18 10 Additional elF4E siRNAs with 2'-O-methyl modifications-
based on 338910 construct Strand ISIS # Sequence (5'43") SEQ ID %
inhib IC50 (nM) NO AS 338910 UGUCAUAUUCCUGGAUCCUU 220
81.5 3.21 S 338935 AAGGAUCCAGGAAUAUGACA 221 AS 345731
UGUCAUAUUCCUGGAUCCU 323 8834 96.96 S 345733

AGGAUCCAGGAAUAUGACA 324 A§ 345713 ) :
U 6R6A ntnudicn aing wibese 81b g 60Ma Ithng 3gidy phosphate backbone and 5

uGu

phosphatis UCAUAUUCCUGGAUCCUU 220 56.0 331 S 345734
PRGEEAUEC GAGHEMAOMAMCARALADAS 3¢S Phosphate (P=0) backbone and 5’
UGUCAUAUUCCUGGAUCCUU 220 78.5 6.24 S 338935
phosphater 5 G AUCCAGGAAUAUGACA 221 AS 345730

U3 HeA U UHerrbeiad WbSsb @20 8302 3dinct IR Phosphate backbone and 5°
GGAUCCAGGAAUAUGACA 221 Exang&le 38: Additional elF4E

termin

RERBAft S enemyFissiife 2idns: Pa

17 and 19 starting from 5’

gplﬁ)s%:ﬁé%g?IEO) backbone and 5’

d énld3802nddsmimeom 5’ end.

Tm«si@xplﬁxa@ SUgamBTLC MNAe (B8R DADSAM OB SROPI LR §2lPbone and 57

prepared as described in previous examples and evaluated in

below were

terminal pllosphajie ¢ HMﬁ:ﬁﬂ Hdesidtsrt Sollebtion! Mallgfaééaé U myddQigipgting from 5°

methods used for HelLa cells are available from the ATCC and may be

end.

found, for example, at www.atce.or
a density of 5000 cells/well and QWB

CeIIs were plated in 96-well plates at
4 DMEM with high glucose, 10%

Aitexﬁﬁang%’mmmﬁwaésﬂmﬁmwa Miakssvala-piasheskonna Vé!ﬂ‘#ﬁ?@ {?41887)

OPTI-MEM

dium (r‘lhnr‘ BRI \ an

d then tre

reduced-serum-—med
Strand, {ISISH ¢ é?ﬁﬂemfl\ﬂsl?lél )contalnlng the deREQ dsF NA ata | 1C50
cancentration-0.5..5.and 50 nMwith 2 5 I/ml.LIP Tmlﬂhihr‘w(m

AS o 238032 L AARAGCAGACUGCCCATGUG bt We.esaéne in| 0.52
S duplie’ At &&%ﬁﬁ&@@%ﬁw fm wds. replaced with
AS  tradioRsRiurh ABNSGARAGHIBSIEEANEU® hdud9after|BRNA | ~112
S treatReAP at HIERIMERIAA WS IHEISPH BINd {a#38t red{iction mepsured
AS by RBORER jas AastiibetNGPEUI0IASIETRles] 5khe refyliyare ghown
S in| Bateles19. ToasiRNAGaSKATR Shewugonsistyghone antisense|strand
AS andasessensa atrand Alhg @uisense standdAS zissshownghrgt n Tjabje
S 19 3a8e1. Tdllowerhlydorcrenssiipad& (N eRgXt roy. Unless
AS  olhenwsse Indigiad: @A BN GCCCAUCUG | 329 9.0 N/A
S 346660 | CAGAUGGGCACUCUGGUUU | 330
AS 346662 AAAACCAGAGUGCCCAUCU 331 66.2 498
5 346664 AGAUGGGCACUCUGGUUUU 332
AS 346662 AAAACCAGAGUGCCCAUCU | 331 58.3 6.35
S 346665 AGAUGGGCACUCUGGUUUU | 332
AS 3466063 AAAACCAGAGUGCCCAUCU | 331 76.4 1.25
S 346665 AGAUGGGCACUCUGGUUUU | 332
AS 346663 AAAACCAGAGUGCCCAUCU 331 26.6 n/a
S 346664 AGAUGGGCACUCUGGUUUU 332

i AS 346666 AAAAACCAGAGUGCCCAUC | 333 54.2 22.16
S 346668 GAUGGGCACUCUGGUUUUU ! 334
AS 346666 AAAAACCAGAGUGCCCAUC 333 60.9 5.83
S 346669 GAUGGGCACUCUGGUUUUU 334 _
AS 346667 AAAAACCAGAGUGCCCAUC 333 164 n/a
5 346668 GAUGGGCACUCUGGUUUUU 334

1 AS i 346667 AAAAACCAGAGUGCCCAUC 333 1 62.0 4.65
S 346669 GAUGGGCACUCUGGUUUUU 334
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stranded constructs are unmodified RNA, i.e., ribose sugars with
phosphate (P=0) backbones and 5'-terminal hydroxyl group It is
understood- in the art that; for RNA sequences, U (uracil) 10 generally
replaces T (thymine) which is normally found in DNA or DNA-like
sequences. 2'-O- methyl nucleosidel®™re shown in bold. 338927 is an
unmodified ribose 20mer with phosphate (P=0) backbone and 5' terminal
phosphate. 338952 is an unmodified ribose 20mer with phosphate (P=0)

Examphaskbaraandd iaeniadind 2 P0oER haéaiRdb 8Pdnit h d INQEVURNA in HeLa cells

. alternating ribgse and 2'-OMe with phosphate backbone and 5' terminal
-microwalcayonad sBidl J{3t1884%ides 1, 3, 5, 7, 9, 11, 13, 15, 17 and 19
sEEnmpleredhstiposdc m%@@mkgm%wﬂﬁﬂﬁmﬂgﬁimam below were
'-OMe wjth_phosphate backbone and 5', 20 terminal phosphate. 2'OMe
prepaed g5 ESEURRIAL DY A HOTES 130 SRS b G T gan Type Culture
Collecti3a>85dhis ALOMEr Giithuphasphede baskigandeand kiteuarnaapiprPhaie.the ATCC

Ri t leosides 1-15 and 2'OMe nuclegsides at positions 16-2
and g e ATl SR GT it BB SRR S PRt e ehlplates at a

density tesnif@iphadphattl Rikdsgratvinutieasiiesd apdROnagld 2RMee, 10% FBS, 1%
nuycleosides at pgsitions 2-19 starting from 5' end. 25 345852 is a 20mer

penicill i EHEEHITRe BAERBITREaNEBEARTHANBRGLhite Ribba&HY-1™" reduced-serum

mediun G185 888 I #nd' i1Rn1@cakdd 13l 4388200k pand M eMUGIRasides @t desired
positions 6, 9, 12, 15 and 18-20 starting from 5' end. 345853 is a 20mer -

dsRNA with sRespHetcasaekBand and 20 evritie piioskm el BOBESS B ™ (Gibco BRL) per
strand quﬂ?ﬁﬁ{gﬁﬁ %&nﬁ'ogn&ZT%%n&Su%?e%%7i1?%§;1§$4§a Sr%(fit%o %'d@xsf’uhours of

positions 6, 7, 10, 11 30 and 18-20 starting from &'
treatmeie theonassmnseasirrlagedithith- Gehemsdinmodificelliomsro headsnd3B892 78 hours

after dsRAOSUHGREANG: \RIncK SRIUERCE (253.RkA IRINQ 94 MR MG udddired by RT-

(nM) AS 338927 AUACUCAGAAGGUGUCUUCU 254 69.7 6.5 S 338952
PCR as AespptshinAccYwCHamdrIAU 255 AS 345854

%%%%QQ%QQWQQQES%Q%%ﬁ n8r@ts shown consist of one
GAAGACACCUUCUGAGUAU 328 AS 345851

antisensg | yixend GAG ANGEWE e d Clhosntigse ygd $4895s shown first in Table 15

below, ﬁ%ﬁ@%?ﬁggéﬁ‘s&%ﬁ% i Brne AP SOhiless otherwise indicated, all double-
AUACUCAGAAGGUGUCUUCU 254 65.5 24.48 S 345857

strandedrponptale A B elEARIRY bes W guseses with phosphate (P=0) backbones

and 5’-t%ﬂlﬁp%ﬁﬁﬁ% YO Wddrddd thQut 98 ﬁ‘ﬁa?t?’mNA sequences, U (uracil)
AGAAGACACCUUCUGAGUAU 255
generally replaces T (thymine) which is normally found in DNA or DNA-like sequences. 2’-O-

methyl nucleosides are shown in bold.

338932 is an unmodified ribose 20mer with phosphate (P=0) backbone and 5’ terminal
phosphate, targeted to the eIF4E 1 site.

338957 is an unmodified ribose 20mer with phosphate (P=0) backbone and 5’ terminal
phosphate.

346674 is an unmodified ribose 21mer with phosphate (P=0) backbone and 5° terminal
phosphate.

346676 1s an unmodified ribose 21mer with phosphate (P=0) backbone and 5° terminal

phosphate.

346675 is an alternating ribose and 2°-OMe 2imer with phosphate backbone and 5°
terminal phosphate. 2’0OMe on nucleosides 1, 3, 5,7, 9, 11, 13, 15, 17, 19 and 21 starting from 5°

end.



AS 345852 AUACUCAGAAGGUGUCUUCU 254 69.2 17.04 S 345857
AGAAGACACCUUCUGAGUAU 255 AS 345853
AUACUCAGAAGGUGUCUUCU 254 85.6 2.2 S 338952

AGAAGACACCUUCUGAGUAU 2§ S_ 345853
AUACUCAGAAGGUGUCUUCU 25494.9 4.28 S 345857

ACAC%JU % AGUAU 2 E 39: Addlitiqnal elF4 R
LA B lemae HBele hep 9 LRI 28 AR IINRLE Backbone and 5

terminabiphiepbeto|ijéiviriorRNAI¢dSRESA), domphulitist 3hddyni iy Tabtel 20 beiding from 5
were 5 prepared as described in previous examples and evaluated in
HelLa cells (American Type Culture Collection, Manassas VA). Culture
nddtiodsizisadufiordddial cdisa ! meailitlephonplihe AFCT bankbmeeyabd 5° terminal
phosphg%gnd’ for example, at www.atcc.org. Cells were plated in 96-well plates at

a density of 5000 cells/well and grown in DMEM with high glucose, 10%
FB96894s penivindstreprdmye il wee i thareospisite (Potbebadliv@80and 5 terminal
HPTI-MEM-ITM reduced-serum 10 medium (Gibco BRL) and then treated
with 130 L of OPTI-MEM-ITM containing the desired dsRNA at a

chteEiitrition elSBtng 5DAR aidh2-SMal 1iPOFRUT NG GibacBRIDE and 5°

end.

phosph

terminaPRioSHRRd *%@%&ﬁ%@%@@éﬁ:ﬁ,@[iﬁ@?%}% S‘Y%“f, &’?,”%',Qﬁx UPlICABing from 5°
After 4 or 5 hours of treatment, the medium was replaced with fresh
10 end.  medium. Cells were harvested 16 or 18 hours after dsRNA treatment, at
wiysesime BNAURRISP IRl daBVROIFHRR WRAED RN ickBone and 5
PCR as described in previous examples. The results are shown in Table
terminabphaupbaiR RIOMEher s etsiden Sotshsthldhd 2antséhséisaathdbstartng from 57
end.  S€nse strand. The antisense strand (AS) is shown first in Table 20 below,
followed by the sense strand (S) in the next row. Unless otherwise
indicated, all double- stranded colablecld are unmodified RNA, i.e., ribose
15 sugars with phigsRhale (on) hadiheashal and PrigPunelydroxy
‘ group. It is understood in the art that, for RNA sequences, U (uracil)
generally replbedsrtisymicsywarcrowed nBigEql (3HBBRA or
Stran® NSHKE JRIHERRCE S 339~ Methyl MuCTeoS|dgeATerp TR 56 13-
338918 islan unmodified ribose 20mer with pbosphate (P=0) daekbhone
AS  andBRrmindhAHoSphatecQa88U8HS an Untebdified fikbse 20nier2with
S phosphitg (PERYbackburieCAstbEUEEminal 2phosphate. 5 345847 is a
AS 19rErtiith Stéridtie B EseCaidI2UOWe with phosphétd backbbife and 5'
S __tetfAdlphoSpiistE SR GMEBRHHABAdites 338, 5, 7,19, 11, 13| 15, 17 ahd
AS 19 3fapfihd fronviRe SIASMESAEEIGISS 19y with Alt&Aating iddse and
S 2ucfelwiibhésitEe batitidiedid tefdfinal phosphate, 2'0OMe on
AS__ nucléefditie AL ABAGUGSCEAURIGH 1888 arting fréfP 5" end®440
S 3455078 erminal phosphate
AS  Ripites? hEhdsitiond18-20
S stariSf/fratGARAGGGCAC
AS 346578 | AAAAACCAGAGUGCCCAUCUG | 337 82.5 0.13
S 346680 | CAGAUGGGCACUCUGGUUUUU | 338
AS 346678 | AAAAACCAGAGUGCCCAUCUG | 337 83.9 0.66
S 346681 | CAGAUGGGCACUCUGGUUUUU | 338 _
AS 346679 | AAMAAACCAGAGUGCCCAUCUG | 337 66.8 2.39
S 346680 | CAGAUGGGCACUCUGGUUUUU | 338
AS 346679 | AAAAACCAGAGUGCCCAUCUG | 337 83.0 | 1.09
S 346681 | CAGAUGGGCACUCUGGUUUUU | 338

Example 35: Activity of 4’-thioribose meodified 19mer siRNA in Hel.a cells
The duplexed oligomeric RNA (dsRNA) compounds shown in Table 16 below were
20 prepared as described in previous examples and evaluated in Hela cells (American Type Culture
Collection, Manassas VA). Culture methods used for HeLa cells are available from the ATCC
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345850 is a 20mer with phosphate backbone and 5' terminal phosphate.

Ribose at nucleosides 1 and 20 and 2'OMe nucleosides at positions 2-19

starting from 5' end. 345845 is a 20mer with phosphate backbone and 5'

terminal phosphate. Ribose at 15 nucleosides 1-5, 7, 8, 10, 11, 13, 14, 16

and 17 and 2'OMe nucleosides at p&8ftions 6, 9, 12, 15 and 18-20

starting from 5' end. 345846 is a 20mer with phosphate backbone and 5'
and mags bgidarpthofhatemRIBosk WV Wit EoditesUets gvgeplated iy 9¢5weld plates at a
density 2Bl S0@NARIRMEBINUEIAOSIIRSALROIMARKE. ithOnidh 2pddR2010% FBS, 1%

starting from 5' end. 20 Table 20 Additional elF4E siRNAs with
penicilln/gygrtcmyiciodifelsiorse prasbabpmeguiis 2on sthuel StaEM6iS freduced-serum
mediuﬁ@%%@%ﬁﬁ%)d%ﬁ& IRMNG Wdnnibd gi%%@ﬁ%%iﬁ%ﬁ containing the desired

UCUUAUCACCUUUAGCUCUA 236 /7.9 4.92'S 338943
dsRNA UAG AGIALAGGUONDARG A 28id A8 B¥684ith 2.5 pul/m]l LIPOFECTIN™ (Gibco

BRL) p%é%%@%%ﬁ%éﬁ%%%%@ gggzﬂ'aﬁ'gg%ég\gsﬁ% O%g'?g %piicate. After 4 or 5 hours
of treatd@t) thaUARRUUL AGISIHC WAIPRE6sD 7r2divn. £ 8B8848: harvested 16 or 18 hours

Ty T T ——
PCR as d&GAGCIH AtABBEUSAMB.GA 237 AS 345845

tﬁgﬁé}é ﬁ%%ég%@%%%% ;gg i%l%gé%lfgséggégucts shown consist of one

antisensd Gtuand UEA CBUsha GRUIC UM 2 38116kAsd 8122h S (34H8B0shown first in Table 16

below, %@%ﬁ?}gﬁ%@%ﬁ%ﬁf’@gﬁ%ﬁ %%él’%% g)gf?gf}gg%sgg%rwise indicated, ail double-

strandedJABAGCE) ARABB I KA 287 AR 3458465 with phosphate (P=0) backbones

and 5™ RN TR AT e S fsl B 33 v seagpnces, U uraciy
generally tepdaiisesk (thodified anitixedbrzfeiRN AniNALardaNsAThkedegieeds. 2°-O-
methyl CHGQAMEHIERNA (A5RHAY i‘ﬁorHBf&‘“%ﬁEﬁfgﬁgcg‘nﬁéQi% 2hRelowsWere . in PLAIN

prepared as described in previous examp _ evaluated in Hela cells
UPPER(MWSStiensh 4y facCutturelc@siiaaton Al seasemsy/i) Tableuté arethBasnasedSEQ 1D

NO: 3oie‘yah{%eﬁs%ed{?'aﬁaﬁ/é‘ﬁ@"ﬁ?ﬁ%@%i‘lg«eﬁ‘s&ﬁeﬁiﬁf‘d may be found, for

ample, at www.atcc.org. Cells were plat 96-well plates at a density
of $B0t de e/ wemedid grolestnISmenw ilithbsigheie (Bs6) 109%RBS anthS’ terminal
fenicillin/streptomycin. Wells were washed once with 200 pL
OPTI-MEM-ITM reduced-serum medium (Gibco BRL) and then treated
Wit 18b s ot oPmudiri/Hveddhranirigtnb sebred PadRnackbane and 57 terminal
nggncentration of 0.02, 0.2, 2 and 20 nM with 2.5 id/ml LIPOFECTINTM

(Gibco 10 BRL) per strand of oligomeric compound. Treatments were
Ao R dislid athionserurispsdasupesitions 1, 2, 3, 17, 18 and 19 (i.e, three at each

terminus) with ribose at positions 4-16. Backbone is P=0, 5° terminal phosphate.

352819 has 4’-thio nucleosides at positions 1, 2, 3, 4, 16, 17, 18 and 19 (i.e., four at

phosph

phosp

each terminus) with ribose at positions 5-14. Backbone is P=0, 5’ terminal phosphate.

352827 has 4’-thio nucleosides at positions 1, 2, 3, and 2°-OMe at positions 17, 18 and
19 with ribose at positions 4-16. Backbone is P=0, 5 terminal phosphate.

352826 has 4’-thio nucleosides at positions 1, 2, 3, 10, 13 and 17-19 with ribose at
positions 4-9, 11, 12 and14-16. Backbone is P=0, 5° terminal phosphate.

352825 4°-thio nucleosides at positions 1, 2, 3, 7, 10, 13 and 17-19 with ribose at
positions 4,5,6,8,9,11, 12 and14-16. Backbone is P=0, 5 terminal phosphate.

Table 16
Activity of 4’-thioribose modified 19mer siRNA
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of treatment, the medium was replaced with fresh medium. Cells were
harvested 16 or 18 hours after dsRNA treatment, at which time RNA was
isolated and target reduction measured by RT- PCR as described in
previous examples. The results are shown in Table 21. The siRNA
constructs shown consist of one 15 tisense strand and one sense

strand-—The-antisense-strand{AS)is-shown-firstin oable—?_—l—beigwaw-—-.
Strand g, the B FERENSS Y T8Y h the ne et o 4 S0 (nM)
: ) & 1Sififfed RNA,4:88 ribose

AS _ indic ibfe
S PRI Dt RBOH A -terminal hydfoxyl group

S sugaySatehhnag

AS 1t is Yridertfod |H%‘éfhﬂwqmﬁl§%nce< 49-3uracil) |geaerally
S replacd®27{hymeMGERIA AGHIHTABMNGADNA or DNA-like
AS sequgﬁ&%%l.gzto 20unmbiUACEIdbdideés e shown #P18old. Alljanéi19mers

S of SEQAEYH0: BALbiZéALA SEHAGHSEFAAND: 302 (sensge strand).

AS 342743582 unmodifidt fhexel I9mse Ut osphiatd (P=0) jpbaokbone

S and 5'3¢2manal [phGsphEle ARG Al arnadified ribose 19mer with

AS  phosphsre1&=0hxbackiona eadBuredainal 25 phagphate. 354824 has

S 4'-thipsapnggledsidea G0N s LRI SAI AXdR0d 19 (i.e., three at each

AS terminus)igngh ribase alipositians dakbcBackbonelis 0, 5" tegynal

S PRospheisc352BAg ARl IO BHalB0sdes AGROYtions 1, 2, 3, 4, 16, 17,

I8and 19 7i.e., four at each terminus) with Tibose at positions 5-14-

Backbone is P=0, 5' terminal phosphate. 30 352827 has 4'-thin
Several gf tedkidio sopuEstTY are shawara baxofes iscbrisiesmplarganse. 19

with ribose at positions 4-16. Backbone is P=0, 5' terminal phosphate.

352826 has 4'-thio nucleosides at positions 1, 2, 3, 10, 13 and 17-19 with
Examplgfe Agtivifgindrddigonal SEF AR AR ASaritlo AL (3-prethyb madiffications- based
on 338998QsRetges 115 352825 has 4'-thio nucleosides at positions 1, 2, 3, 7,

10, 13 and 17-19 with ribose at positions 4, 5, 6, 8, 9, 11, 12 and|4-16.
B HYREe¥e P 2lzomegicnii p campenadsahawinis nlpioditbslow were

prepare@hPASHABEdLinZdv AR iR ALRPEVINN /it AN IR }{ﬂme{fﬁ%ﬁel%e Culture
positions 4-16. Backbone is P=0, 5' terminal phosphate. 5 Table 21

COHGCtI%tM&PB?SES it ul oBFbadbsathden highieFeiRII Y RilIblecinm the ATCC

and map BN THoeRAapRe (o FRvaRdN)) ARIBAGEM plated in 96-well plates at a
UCUUAUCACCUUUAGCUCU 1.4 S 342764

density o 2089 AR cad A SRR AR 3EPEEM, A Ubic euensa e FBS, 1%

penicilli/@renRiry&at AFaE GHAAMRY GALANERA DS BBBEEMEM- 1™ reduced-serum
ucuuUAUCACCUUUAGcucu n/fa S 342764 AGAGCUAAAGGUGAUAAGA

medinmp§ibso PR Icpndattrmacatewitlc A0l 2708 BybiigM-1™ containing the desired
dsRNA A GGHACARBPHYAYOAR %S0 nM with 2.5 wlml LIPOFECTIN™ (Gibco BRL) per
strand of oligomeric compound. Treatments were done in duplicate. After 4 or 5 hours of
treatment, the medium was replaced with fresh medium. Cells were harvested 16 or 18 hours
after dsRINA treatment, at which time RNA was isolated and target reduction measured by RT-
PCR as described in previous examples.

The results are shown in Table 17. The siRNA constructs shown consist of one
antisense strand and one sense strand. The antisense strand (AS) is shown first in Table 17
below, followed by the sense strand (S) in the next row. Unless otherwise indicated, all double-
stranded constructs are unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones
and 5’-terminal hydroxyl group. It is understood in the art that, for RNA sequences, U (uracil)
generally replaces T (thymine) which is normally found in DNA or DNA-like sequences. 2’-O-
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AS 352826 ucuUAUCACCUUUAGCucu n/a S 342764
AGAGCUAAAGGUGAUAAGA AS 352825 ucuUAUCACcWUAGCucu n/a
S 342764 AGAGCUAAAGGUGAUAAGA AS 354604
UcuUUAUCACCUUUAGCUCU 2.7 S 342764
AGAGCUAAAGGUGAUAAGA Sevd of the 4'-thio constructs were
shown to have IC50s in the picomolar range. 10 Example 41: Activity of
methyl SERREERSHES trgdte ot EURRRET SG It a kit Ra il dein PLAIN
UrPPEROWSfied or unmodified siRNA constructs shown in previous tables are
tested for their ability tq reduce levels of human elFAE mRNA in U-87 MG ]
DL AN TRt USSR PAERba FoMbRGHBRRSSHBha. terminal
phospha@@.” line is obtained from the ATCC (Rockville Md.) and maintained in
Icssatq:gve's_DMEM medjum supplemented_e/vlaiigjge t-inactivated 10% fetal 15

LePUM B BER AL B RS RTE AL BT 9 DRk 5 terminal

phosphaggevious examples to obtain IC50 values. Example 42: Additional sSiRNAs
targeted to human e|FAE Additiona| siRNAs were designed to human ,
AT A B L EaRE e f@iﬁ@%@éﬂ%ﬁ%&%ﬂm and 5
terminalofBABANAITTORFO-matiybasi@y pnsantisgrsel siragdiand 7alieinatifgrting from 5°

2'-OH/2'-O-methyl on sense strand. The backbone is phosphate (P=0)
and the 5' terminus is 5'-OH, although it will be understood that these and

Fhes SIRNA IConatraiils aBbauwnhg ishoso aydBodre sythesiaeshwibakbone and 5°
hown in Table 22;

._5'-phosphate aroup. -116- The antisense strands are ,
erminal QISR U & RN ELHAT Aoy Al bk SRGh FAfgERfigen ' end.
refarfoithe Somestwidsifhosphine (Rxgnt bagivnen the Mlodbddl hdidhate, with
, elF4E sequence (SE O: 4) to which the oligQnugleotide is targeted.
2 0-Me Gl RO SNSRI G
Baget3site aAttinense ek id @543B3BadRBone and 5° terminal phosphate, with
2’O~Meg%%%si§e§ éﬁg%g%gﬁ%“@ xg és%%%ﬁlgﬁg 1 and 20 starting from the 5° end.
CULIBY) GUA DM S A PidsphAto6P=8D) b3&B4Re and 5° terminal phosphate, with
Z’O-Meﬁ:}g%%%%%% U%%ﬁ%g%@%iigg@g@%ﬁibm at positions 1-5, 7-11, 13, 14,
16, 17 abfiC0AtdAldY GGYWAIYGUdAUC 499 357538 345

345839 )Lk{;gac GC%@E@%@%&@@@%@%C@E@%&%’ terminal phosphate, with 2°0-Me

nucleosidS AP OB G A UG EEBARB881d ribose at positions 1-5, 8, 9, and 12-17 starting
from the 57 end.

end.

Table 17
Activity of additional eIF4E siRNAs with 2°-O-methyl

modifications- based on 338914 construct

Strand ISIS # Sequence (5°-23%) ' SEQID NO | % inhib 1C56
nM
-AS 338914 UCCUGGAUCCUUCACCAAUG 228 78.3 5.03)
S 1 338939 CAUUGGUGAAGGAUCCAGGA 229
AS 345840 UCCUGGAUCCUUCACCAAU 325 239 n/a
S 345842 AUUGGUGAAGGAUCCAGGA 326
1 AS 345735 UCCUGGAUCCUUCACCAAUG 228 77.9 1.4
S 1 338939 CAUUGGUGAAGGAUCCAGGA 229
AS 345735 VUCCUGGAUCCUUCACCAAUG 228 75.5 8.2
S 345843 CAUUGGUGAAGGAUCCAGGA 229
AS 345838 UCCUGGAUCCUUCACCAAUG 1228 76.9 0.78
18 338939 CAUUGGUGAAGGAUCCAGGA 229
AS 345838 UCCUGGAUCCUUCACCAAUG 228 64.1 12.31
18 345843 CAUUGGUGAAGGAUCCAGGA | 229
AS 345839 | UCCUGGAUCCUUCACCAAUG 228 80.3 1.64
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357541 348 UCACUGAUUUGAAUGAAAU 1392 357542 349
UUUACAGUUUUGUACACUG 1603 357543 350
UUAAAAAACCAGAGUGCCC 146 357544 351
UUUAAAAAACCAGAGUGCC 147 357545 352

UUUUAAAAAACCAGAGUGC 148 38%546 353
AUUUUUAAAAAACCAGAGU.150..357547 354

ACASBEL y %w;@r@q AR ADGC AL o 21229

| |Ar;|3|4/§§3%‘cl WECHGLATGEUNGACCAAUG) o QR%ZS 713 12
SHEA U VEREGASGCATL CAGEA |

Exampl!ﬁﬁ] Ué%%bﬂ@&é%%‘%&@l%yl modifications- based on 338910

constridC CUUGUAUACCCUCCCUA 554 357552 359

Aﬁg )&@Q%%@% CAC% %%%%%%g}i%}%%%nds shown in Table 18 below were
prepareﬂ]é@i&édﬁﬁ@ﬁﬁ:ﬁf&ﬁ&@Aﬁdﬂ@i%iﬂ@Wﬂﬁﬁt&ﬁﬁl HeLa cells (American Type Culture

1157 63
Collec‘ﬂ@ /%géC U AA%%:%?L Sgsgg%ggéﬁceﬂs are available from the ATCC
and mayAfe M@G%H@ﬁﬂ&UMAW%c@ S58a@RSwere plated in 96-well plates at a

density Agffg@ﬁ KUy ggﬁ: %&%ﬁ?ﬁ égg%@?sé%ﬁh high glucose, 10% FBS, 1%

penicilllAAH NG U WABCWE AMAED 08t $8Eh 3500 pl. OPTI-MEM-1™ reduced-serum
UUUAGCUCUAACAUUAACA 477 357561 368

mediunp(§iesa BRL A Abon jtgalad Wit 1368 s »BEY TI-MEM-1™ containing the desired
dsRNAQHE UBRGA MO AAC M Gd i1 %ﬁﬁ?@%?ﬁnl LIPOFECTIN™ (Gibco BRL) per
UUACUAGACAACUGGAUAU 251 357564 371
strand gfUpligEaisCuaEAAUoauneas Bers5ge87n duplicate.  After 4 or 5 hours of
treatmeHUfﬁé‘%%%gW th e R/ SCells were harvested 16 or 18 hours
AUUAAAUUACUAGACAACU 257 357567 374
after dSRNAAI@GHGYAbUYT Ana B4 was poBRabeadmsezet reduction measured by RT-
PCR a5 ILAARAAGHGARUAGHGAC 284 357560 376
UGAGUAGUCACAGCCAGGC 276 357570 377
ANGUSREUAS JENmAB ClaRle 7d. 35kigy siBPBA constructs shown consist of one

antisendd WAt G BIALGAUMMURE3, 3ntnde Sfchd {AS) i1s shown first in Table 18
GUUUUGCUUUUAUCAUUUU 164 357573 380

below, folloyed by thecase siauShin dbgnextom, Shtess otherwise indicated, all double-

stranded® COAHIAUHUAGASHEIURMEAL610 36dR7 8, %&% with phosphate (P=0) backbones
UUAAAAAUUGUAAUAAACA 1793 357576 383

and 5°-{gryuimal) biydsoxah groeny | As jupdsstoogsipsthe gggthat, for RNA sequences, U (uracil)
generally e abild Wtﬂ%&éﬁ@h&ﬁ%@ﬁﬁmy found in DNA or DNA-like sequences.. 2’-O-

methyl nucleosides are shown in bold.

S
AS

338910 is an unmodified ribose 20mer with phosphate (P=0) backbone and 5° terminal
phosphate.

338935 is an unmodified ribose 20mer with phosphate (P=0) backbone and 5’ terminal
phosphate.

345731 is a 19mer with alternating ribose and 2°-OMe with phosphate backbone and 5°
terminal phosphate. 2°OMe on nucleosides 1, 3,5, 7,9, 11, 13, 15, 17 and. 19 starting from the 5
end.

345733 is a 19mer with alternating ribose and 2’-OMe with phosphate backbone and 5’
terminal phosphate. 2°OMe on nucleosides 2, 4, 6, 8, 10, 12, 14, 16 and 18 starting from 5” end.

345713 is a 20mer with phosphate backbone and 5’ terminal phosphate. Ribose at
nucleosides 1-15 and 2°OMe nucleosides at positions 16-20 starting from 5° end.
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B T3 O AR RAUCC RO AROXUGACA 271

_AS 345729 | UGUCAUAUUCCUGGAUCCUU | 220 56.0 331
S 345734 | AAGGAUCCAGGAAUAUGACA | 221
AS | 345730 | UGUCAUAUUCCUGGAUCCUU | 220 78.5 6.24
S 338935 | AAGGAUCCAGGAAUAUGACA | 221
AS 345730 | UGUCAUAUUCCUGGAUCCUU | 220 81.8 23.5
S 345734 | AAGGAUCCAGGAAUAUGACA | 221

357578 385 AAAAAAUUACCAAAGAAUG 1333 357579 386
AAUGAAAUGCAUAAAUUUG 1381 357580 387
AAACUGAAAUCAGAAUCAC 1213 357630 388
UUAAUGUUUAUUCCACCUU 1307 357631 389
UAAAUUUGUAGCAAAGCUU 1370 1857632 390

UAAUUCUAGUUAGGAAUGU 1472 357633 391 . ] '
JAABE ANAGEREANIIA REEPhsIRs bagiong g9yl 5 terminal phosphate. Ribose at

nucleosidés UAGAE Y HOMUHIAGRidEsLE prartfona 3913) starting from 5” end.
UAGUUGUCUAAAAGACAAU 1639 357636 394

A TUAFOREAKIKY BeosPhas: beckhnpre 228 AqdriaHarhrhicapite. Ribose at

nucleosiRIPOUNIS targatedit ei46 Mmaatofnanfanmie neclBaifieyvethyditions 6, 9, 12, 15
MOE) Erhosphorothloate oligonucleotides were synthesized, all

and 18- égrﬁ@’t'@ﬂgt 5 %' €4 region of the eIF4E mRNA, i.e, the extreme 5' end of
thesp3mRNA whe&er?ﬁlm Piespieas. ﬁ%ﬂﬁmf%ﬁi@Nﬁiﬁn—E@&l@fﬁmﬁﬁte Ribose at
ne thylcytosines. While nat wishing to be bound by theory
nucleosiiy L3R dfgnub s Aid D e B i ST AL R Ands 10, 11
and 18- sneintsareDelirved to interfere with protein translation via an
occupancy-only or steric hindrance mechanism rather than via
degradation of the mRNA target. ™ site"” refers to, the position on
the elFAR aaRNAL(CIRHID Mﬂ%@with as-Odisated) nlbaifrago2s-
2'-O-methoxyethyl antls ligonu otldes tar eted to the 5' cap
region of elF4AE mRNA I é}ﬁé N TARGET TARGET
Strand SEPSHD NOsefpuieadd B NG )SITE 335022 G A@Qﬁﬁ CyaitC GCl BCEbRv1
395 AGATCGATCTGATCG 5'UTR 4 11 395 335023 335024

AS  TABAPCGNFEFEXTYGCIRAYOAYy 335005 TTAGATCGATETGAT 5
8 IFH%43 JoRANIGAHES HFBRARUAMMMErs WAH alsa gynthesized Which are

[
AS thrdeteld td WQMJ&%QQ%QQMOWMM hAtileatid é"gﬁq Table 2%6_'9|6hese
S p: ﬁiﬁﬁw o &%M dfitthe 3' end.ofthe -1118
AS_ LHATE, hUG Wb GEUGOARICeET 4220, o 1 694 "BNA dilybners
5 A B bqilié{}'g3 AUECAGHANIRUGAC ARy antisense-
As USRS fyg.‘fg,chrfm@czrmrvgvv 7 T A "

G i SN LN T Vi N T My
IR ¥ o P N T o L

L
9
4

N

Example 38: Additional eIF4E siRNAs with 2’-0O-methyl modifications- based on 338927
construct

The duplexed oligomeric RNA (dsRNA) compounds shown in Table 19 below were
prepared as described in previous examples and evaluated in HeLa cells (American Type Culture
Collection, Manassas VA). Culture methods used for Hela cells are available from the ATCC
and may be found, for example, at www.atcc.org. Cells were plated in 96-well plates at a
density of 5000 cells/well and grown in DMEM with high glucose, 10% FBS, 1%
penicillin/streptomycin. Wells were washed once with 200 pl. OPTI-MEM-1™ reduced-serum
medium (Gibco BRL) and then treated with 130 pL of OPTI-MEM-1™ containing the desired
dsRNA at a concentration 0.5, 5 and 50 oM with 2.5 pl/ml LIPOFECTIN™ (Gibco BRL) per
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AGATCGATCTGATCG 5'UTR 4 1 396 333880 333881
TAGATCGATCTGATC 5'UTR 4 2 397 333882 TTAGATCGATCTGAT 5'
UTR 4 3 398 Example 44: LNA and 2'-OMe modified siRNA The
duplexed oligomeric RNA (dsRNA) compounds shown in Table 14 below
were prepared as described in prevldis examples and evaluated in HeLa
cells (American Type Culture 10 Collection, Manassas VA). Cells were

strand pfapbigemodenampenad ot Eeaardity sraooreelig \denigiegroiemDaevhours of

treatmeMitRHRIGRAIHEP S8 18P EB W O RQRIGHHA/SHE PIMY IR YVEHS WRIE 16 or 18 hours
washed once with 200 L OPTI-MEM-ITM reduced-serum medium (Gibco

after dSBRP) Brimesh Fouedh Wi 180 A wromatsdend tract seduptiag mheasured by RT-

PCR as@RsigeAsSR & 6Q gation of 0.2, 2 and 20 nM plus 2.5 I/ml
LIPOFECTINTM (HGibco. RL) @gr strand of Qggqomeric compound. 15
S

THSHSHES viEFeshon® ifpddphtatt? ArtEra SRS AoGreBTHFEatthent thensist of one
antisendB QAL WaS tRRlacaed WithfreshnadivhsCallauarBAYasIRInl 6.1 48 Table 19

hours after dsRNA treatment, at which time RNA was isolated and target

below, faligwtsdrinthssins BYRT SER fhedustiogd Wlssaheruisqilistahell double-
strandedCSsHESBER ShOWRHbdARIE RN AT NE:SIRDIAC RSN Gia RO #RRSIg-ah PBEckbones

, antisense strand and one sense strand, The antisense strand (AS) is

and 5™ BRI PALHERYB I AIEOG A e byithiiter e Sihdereel (uracil

general iExpIaves Unfesmathg misen ndicaiadi alkdidols BReNdedePAINCIS @Shces. 27-O-

. .unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones
methyl gpeeosidi e RO PEIup. It is understood in the art that, for RNA

sequencesaM MR censssl v oariacesh Trimine)rairbskBevald 5° terminal

found in DNA or DNA-like sequences. 2'-O- methyl nucleosides are shown
phosphatensq. L NA nucleosides are in italics. 25 338910 is an unmodified ribose

29mrosWith-phashbdRePFEk o a0khoRaBNshes BRI R-PNOSRBAIR and 5° terminal
338935 is an unmodified ribose 20mer with phosphate (P=0) backbone

phosphafy &' terminal phosphate. 352493 is a 20mer with LNA at positions 6, 9,
1243864k (tadies): Wit nethwdat B Rosikinrs ARt & (hojhbashidInsine and 5°

iR 5SS 5 ISP, o e
end. unmodified ribose 20mer with phos_phate (P=0) pgckbone and 5' terminal
e e R e 5
terminap philiphste3 38918 i&ﬁ_ﬁuumm&ﬁed 4iEse E(QmmlW@h@p@a{a_ﬁHg@M 5 end.
R e LSl S
nucleosides 1-15 and 2’OMe nucleosides at positions 16-20 starting from 5° end.

345857 is a 20mer with phosphate backbone and 5° terminal phosphate. Ribose at
nucleosides 1 and 20 and 2°OMe nucleosides at positions 2-19 starting from 5 end.

345852 is a 20mer with phosphate backbone and 5° terminal phosphate. Ribose at
nucleosides 1-5, 7, 8, 10, 11, 13, 14, 16 and 17 and 2°’OMe nucleosides at positions 6, 9, 12, 15
and 18-20 starting from 5° end.

345853 is a 20mer with phosphate backbone and 5 terminal phosphate. Ribose at
nucleosides 1-5, 8, 9, 12, 13, 14, 15, 16 and 17 and 2’OMe nucleosides at positions 6, 7, 10, 11
and 18-20 starting from 5° end.

Table 19
Additional eIF4E siRNAs with 2’-O-methyl modifications-
based on 338927 construct
Strand | ISIS# | Sequence (5">3") | SEQIDNO | % inhib ] 1C50
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352495 is a 20mer with LNA at positions 6, 9, 12 and 15 (italics),
2'-O-methyl at positions 18-20 (bold) and ribose at remaining positions.
338927 is an unmodified-ribose 20mer with phosphate (P=0) backbone
and 5' terminal phosphate. 15 338952 is an unmodified ribose 20mer with

phosphate (P=0) backbone and 5~ tbkfriinal phosphate. 352496 is a
20mer-with-LNA iti nd.15-(italics), 2'-0O-methyl at

nocitione.19.20 (bhald) and rih ’en’ at-remainiha-positions! Table 25 2(
A ond 2t Shhe o dcAPRGCRICRGUEL, L2 o o0 LOdE o 1D 1866 06
8 iHhiblg? g\lgfiﬁlnl 45'GM@%‘§’¢%WWWFH qp/@l\tﬁulc'risﬁzcc/\uc CUU 220 1.42.72
AS o ahadisdy f AURUTCRGARGLIGUCIUC | 1377 o 98 20.77
S L obpdose I GAAGACACCUUCUCAGTAD " 1378 ° -
AS  TUPIASEST L AURCUCRG PTUCY,  [25""" 1708 5.43
S P8t T RGRAGAMACCUNCUGAGURY"E755" .
AS IV HHEBHANYYAURCUIAGRAGGUGEERUECE” 1258 ©O9% 99 655 24.48
SR 55 Sy S T L S 5 A T LU - A
AS UV EHRSAYAUKE AR AGGUHEER0TE O 959797 70.0 4.98
S CADHBOUGARRIINGEAROmRAD 330810
AS — UCUOUAICACLHBUFRL WES G630 deld BP252 338943255 ~[17.04
g UAGCAGCU AR R AN UGB R B OR495
AS  UCUARCAAACEEAFAWESISEcoocEs P23#o94S [ g56 2.2
S UALAROUAAR A G eABORIe Y o /e SSP Y47
AS  AURLEKSAGANAGTRAT YW MEEHS YOG T8 259 338954 94.9 428
S AGHAREAC ACLA N ChCGAGUBZAGB R B52 336

‘medium{£iibRe

AUACUCAGAAGGUGUCUUCU 254 -- 25 S 338952

AGAAGACACCUUCUGAGUAU 255 -120- Example 45: Activity of
Examplg {fifidMiditippah s it eiRSAUMIE Sirdemgthhmodificatiprs2bapedeon 338918

construt@sted for ability to reduce elF4E RNA levels in HeLa cells. These
compounds were designed to human elF4E mRNA (Genbank accession

nores Pl gz olizemes OB AL BN A osteauRd shawa di abaleapd below were
prepareHeHRAHNBLd opretbyY dhaspietadhng with#dGhmetiy el POsIHeAk(Bype Culture

odd-numbered positions are 2'-O-methy| and even- numbereci?%ositions

Collectige YBAS AN Ye S8 Stramatars dietristiniehpssdm s aiatiihlsdmghe ATCC

and mayvise fHRAEE RrNOSHGe] 4t &vvddibelaTRerattNOSHIRESHRAINASEAREN plates at a
.. _even-numbe eg positions are 2'- 0-methyl). The backbone is phosphate
density (ﬁfi C[?*[és

O MhasrbEe ratfhsSOB IO Ar R MO&WG@?&O&E?%JBS’ 1%
penicillithgsepantyetherwiBiNAveRNUsicda shevwiiReraid M asR e S hesiagted-serum
with a 5'-phosphate group. Note that the I1SIS 351831351832 construct

55%}9 auhthencaegtethwith 130 pL of OPTI-MEM-1™ containing the desired

dsRNA at a concentration 0.5, 5 and 50 nM with 2.5 pl/ml LIPOFECTIN™ (Gibco BRL) per

strand of oligomeric compound. Treatments were done in duplicate. After 4 or 5 hours of

treatment, the medium was replaced with fresh medium. Cells were harvested 16 or 18 hours

after dsSRNA treatment, at which time RNA was isolated and target reduction measured by RT-
PCR as described in previous examples.

The results are shown in Table 20. The siRNA constructs shown consist of one
antisense strand and one sense strand. The antisense strand (AS) is shown first in Table 20
below, followed by the sense strand (S) in the next row. Unless otherwise indicated, all double-
stranded constructs are unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones
and 5’-terminal hydroxyl group. It is understood in the art that, for RNA sequences, U (uracil)
generally replaces T (thymine) which is normally found in DNA or DNA-like sequences. 2’-O-

methyl nucleosides are shown in bold.
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345847345849 construct but the former is alternating 2'-O-methyl/2'-fluoro

(antisense strand has 2'-O-methyl on odd numbered positions and

2'-fluoro on evens; sense strand has 2'F on odd numbered positions and

2'-O-methyl on evens). 15 The compounds shown in Table 26 were tested

at low dose of 5 nM in Hela cells asli¥above examples. The results are

shown in Table 26, The siRNA constructs shown consist of one antisense

HRHS anaronenedifiesrihage Theantidnebospbig (RSPIdeplhpadiandrd’ terminat
phosphdhe table below, followed by the sense strand in the next row. Itis

understood in the art that, for RNA sequences, U (uracil) generally

330G Py sirithess ABmcaIRy B IRhesAIDIGARGID I%Acgbqn@eand 5 terminal
phosphategquences. Results are shown as percent reduction of elFAE RNA ("%

mh%\%m Table 26. "Target site" refers to the 5'-most position of the target

shanemerssEl altsnatineribase dod ferfoMisith iphreohaty ﬂwm@ﬁe and 5’
terminafPRSIIARLICIROKIAEIS fatasisded able 267A¢tivity1af additional $IRNAGne from the 57

targeted to human elF4E Stran Isis# Sequence SEQ Target Target Note
end. o4 ' 51431 ID site region inhib NO AS 183750

F453EATA T Derfer! GiaAdifefnAtint0ibe8e sdIRINLEARIh ABHNE radRBBRe and 5°
AS 338918 UCUUAUCACCUUUAGCUCUA 236 486 Codmgﬁ\AlI ribose 42

terminalgphosphiagn 2 (GAESR BEAREES Ak O KA Ba7 Al figedd Asastingdrpm 5° end.

WWAMQAMU%@%%MM%%&QQ'%@ 5> 34afftA phosphate. Ribose at
AGAGCUAAAGGUGAUAAGA 302 AS 351831

nucleosides JulRgehE EM paretidss ¥orsitone damy Areinadigu? o8l 2-oMe

335350301 @320MeA Wial) RO CALIMO A2 AltRraghing R&RiH Ribose at
AS 357532 GCUUUGGUUCAGCUCCCAA 339 724 3' UTR 0-121- S

- nucleosigiey deand 2aabn BHO BYLKe HIR AT siderA S 48 siggting from 57 end.

336436 AAUE CARACIIIC bikelbh 36 0630R03nk TRE 51 tenddAoBRosphate. Ribose at
GAGAAGUCUCAUUCGCC 400 AS 357534

nucleosideg ot AU CHUBAGIEAR 1 1888 S M ryclsasidessy positions 6, 9, 12, 15

and 18- Mﬁ@ﬂ&ﬁé@éﬁAGAAAAG 401 AS 357535
CAUCACUGUAGUCAUC 342 445 Coding 0 S 357584

HATE AL GACREL BA SR e AR 00 S tesminal phosphate. Ribose a
nucleosidésQLABCYUAUCAGCISULF 843 23 LN d1E183sided Al P8Bitions 6, 7, 10, 11

418 {QAAAGG AgA AUAGCA 403 AS 357537
anc 15-¢ySRAmE lfﬂ?gCUUAUC 344 499 Coding 0
Table 20
Additional eIF4E siRNAs with 2’-0-methyl modifications-
based on 338918 construct

Strand ISIS # | Sequence {5'->3%) SEQ ID NO | % inhib ECS0 (aM)

AS 338918 | UCUUVAUCACCUUUAGCUCUA 236 71.9 4.92

S 338943 | UAGAGCUAAAGGUGAUAAGA 237

AS 1 345847 | UCUUAUCACCUUUAGCUCU 301 69.3 2339

5 345849 | AGAGCUAAAGGUGAUAAGA 302

AS 345844 j UCUUAUCACCUUUAGCUCUA 236 67.2 i7.7

S 338943 | UAGAGCUAAAGGUGAUAAGA | 237

AS 345844 | UCUUAUCACCUUUAGCUCUA 236 83.0 8.85

8 345850 | UAGAGCUAAAGGUGAUAAGA | 237 :

AS 345845 | UCUUAUCACCUUUAGCUCUA 236 309 na

S 338943 | UAGAGCUAAAGGUGAUAAGA 237

AS 345845 | UCUUAUCACCUUUAGCUCUA 236 61.5 48.22

S 345850 | UAGAGCUAAAGGUGAUAAGA | 237

AS 345846 | UCUUVAUCACCUUUAGCUCUA 236 79.6 9.6
i8S 338943 | UAGAGCUAAAGGUGAUAAGA 237

AS 345846 | UCUUAUCACCUUUAGCUCUA 236 89.6 4.77

s 345850 | UAGAGCUAAAGGUGAUAAGA | 237
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S 357586 GAUAAGAUAGCAAUAUGGA 404 AS 357538
UCACAGCCAGGCAUUAAAU 345 269 Coding 0 S 357587
AUUUAAUGCCUGGCUGUGA 405 AS 357539
ACCUUUCCUUGUAUACCCU 346 559 Coding 0 S 357588
AGGGUAUACAAGGAAAGGU 406 K4 357540
UGUAAUUCUUUGAUUGGGA 347883 3'UTR 24t5 S 357589
Example ¢ Ashivityof AGkiqyibssesmadified andmixed 19mer siRNA in HeLa cells

%ﬁg%%%%%ﬁ@g?@g i I]A%%;gé bRnHR sRot! 29T able 21 below were

prepared Ay gaeasd) Wﬁw@%@s@%@@teﬁm Bekagsiiggmerican Type Culture

cmm&ﬁ%%ﬁQ%&%%%&@@&&%ﬁé&a cells are available from the ATCC
UUAAAAAACCAGAGUGCCC 350 146 Coding 4 9 S 357592

and may; pesteridy ) &y cuwlsy BUREM s pa g5 /Gells were plated in 96-well plates at a

density W8 URBAARMAGGAGCARY G35t 1HMIONNG #h2%ich 3pi{R33, 10% FBS, 1%
. . GGCACUCUGGUUUUUUAAA 411 AS 357545 ‘
penicillip/sfrepiamupina e ReaeBeshsboneg withi .%807 1 OBTIgYIEdd- 1" reduced-serum

medme%QPﬁ’B%H&JéﬂE{We%%vﬁz A% ;ﬁ? FEPTI-MEM- 1™ containing the desired
AUUUUUAAAAAACCAGAGU 353 150 Codlng O S 357595

dsRNA aCuUGuGeitatiio Ui AOZANL, 45.&1&@35%4\711& 2.5 pi/ml LIPOFECTIN™ (Gibco

BRL) pe‘%‘%%%iéc @%%Lé%%%%%%ﬁi & 1§0d| 90%63;1?%151[9)?1(}&116. After 4 or 5 hours

of ueatmmcm@mmm&u@@plmw@ﬁs&mwg 30114 we1831650%ted 16 or 18 hours

LTI TV e N———

PCR as GOD@UGASUAT BRAPIILU 416 AS 357550

ﬁg% %%%%A% %%&%%m 4?; 3259%%7%@‘9 §0ns5{ c%sg shown consist of one

antisens¢) QM BUAWAGEGY S ATBES1BBseCoditg8] $A35780¢hown first in Table 21

below, AU BT U 8 D e dicncd, i doit-

strandedA@nmgsJ@mm@@mlﬂdmAmgA@gsemﬁgars with phosphate (P=0) backbones

and S’Wtéﬁ%ﬁAG %}%&Hﬁ AVRUG3R0,80 5 BT JCQaE 1% §§%7§9(%Jences, U (uracil)

CUCAU 420 AS 357554
generallypplags ACRxRGECBRUGRendlyr ffund b 28N\ 8r33iNgodke sequences. 2°-O-

methyl %%qugg%uéﬁ%%pg’&@ 42LA33°(R0Rrs of SEQ ID NO: 301 (antisense
AGCAGCCAUCAGCAAGAG 362 1157 3'UTR 0 S 357604

Sﬁwd)/&ﬁ&iQM@@Am@@@@tJA 422 AS 357556

MACAMNGHILHRIARBLIIA GR3: 1887 hiiPRES P2 33d8%%e and 5 terminal
UAACUACAAAGCUUUGCUA 423

phosphate.

342764 is an unmodified ribose 19mer with phosphate (P=0) backbone and 5’ terminal
phosphate.

352824 has 4’-thio at nucleosides positions 1, 2, 3, 17, 18 and 19 (i.e., three at each
terminus) with ribose at positions 4-16. Backbone is P=0, 5° terminal phosphate.

352819 has 4’-thio nucleosides at positions 1, 2, 3,4, 16, 17, 18 and 19 (i.e., four at each
terminus) with ribose at positions 5-14. Backbone is P=0, 5 terminal phosphate.

352827 has 4’-thio nucleosides at positions 1, 2, 3, and 2°-OMe at positions 17, 18 and
19 with ribose at positions 4-16. Backbone is P=0, 5’ terminal phosphate.

352826 has 4’-thio nucleosides at positions 1, 2, 3, 10, 13 and 17-19 with ribose at
positions 4-9, 11, 12 and14-16. Backbone is P=0, 5 terminal phosphate.
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-122- AS 357557 UAGUUAGGAAUGUAAUUAU 364 1466 3'UTR 16 3 S
357606 AUAAWACAUUCCUAACUA 424 AS 357558
WGUACACUGUCWAAUAU 365 1594 3' UTR 21115 S 357607
AUAUUAAGACAGUGUACAA 425 AS 357559
UUAUCACCUUUAGCUCUAA 366 14]817-5'C0ding 0 S 357608
WAGAGCUAAAGGUGAUAA 426 AS 357560

PERIABBICHANBIRIFORHKE AL R U9 odings 48+ Sl apg7Ehdo with ribose at

position$3 9 A YGCIHUACASIBUA AR 4ROASISBL00 5" terminal phosphate.
CUUUAGC UAACAUUAAC 368 478 COdlg 0 S 3576

SHUARDARCRECTRRAG Bog esal el ad 3 -OMe at posicons 17, 18 and
19 with MELAPGMIAATABGAGE 369475, Sadingirt SosHaeT611

GCUGUUGUUAAUGUUAGAG 429 AS 357563

UUACUAGACAACUGGAUAU 3738%2&0ding 55 f 18 S 357612

AURANNGE ABNELKA RO e AN HRA ARIIRTRRH 19mer siRNA in Hela cells

CUAGACAACUGGAUAUGGU 371 248 f‘ndlnn 0-S-357613

StraggﬁlpN

|1§1$r#rmr‘| |

ﬁcﬂﬂﬂﬂﬁﬂ%ﬁ?‘&c QR?RRR

1C50 (nM)

AS]HMA

SARTARLAG

TG I Hr

aH@HHﬁH%@@HHHW 13 S

S cAGl

BtAeAGI

KGAGAAARAGRUGAERAGA

d5¥614

AS AUUABARRRIACUAGHRENACUACE DEUASHINGRO f 12 SI3BF615
S__ AGUUGHIEAGUAMAAAUAMBAASUHEATEYAGA
AS AAAAAGERIAGUAGYONGXGASTA 282 Adeting 35 f 20
S CUGGHRZEACUCACENGIUAMASSTBEIABRAAGA
AS WAAABABRGAGUAGUCAC AT 28/ G614 S 357617
S GUGAGAZAGUCACUALAUAAAZOAMRBETA6AAGA
AS UGAGUABMCACAGLEACEABLOLHAGodirig 21 6 S 357618
S GCCUGHZIGUGAGIGACIIOA ANGRRIGAE AN GA
AS AAGUGHBHIAGUCALNGIGA SIBEAGading 0 S 357610,
s UGGLRUSHEIACUAGULREIAANGER IS B AIAGA

PR RCEET8Iag P Us© 7020) 2 7
BEAAZANTBPRIRVAAGA

AS UUWGEHZERIUAU
UCAUUUU 379 164 Coding 0~S-357621

18 AAAA%M?%QAAA
AVRfA %%%ﬁﬁéfé%é in the comolar range.

S 857616

GUOUUGCUUUU
357622

Several 4Y IR Y W&ﬁ@tﬁ%
?Hﬁ%%ﬁﬁi%&ﬁ%eﬂ o énME in U-87 MG glioblastoma cells

UUWAUUUACAGUUWGUA 380 1608 3' U
03'UTR O S 357623

Examplyflcﬁ&
GhamadiiaiUxanupdifad KR amstgpsyshown in previous tables are tested for

CAUWUAUUUACAGUUUUG 381
their abilﬂ ABGNY RYANIARAGA P TRIN TR (ReP BRE0%s using the methods
UWAWACAAUUUUUAA 442
described above. The U-87 human glioblastoma cell line is obtained from the ATCC (Rockville
Md.) and maintained m Iscove's DMEM medium supplemented with heat-inactivated 10% fetal
calf serum. Dose response experiments are performed as described in previous examples to

obtain IC50 values.

Example 42: Additional siRNAs targeted to human eIF4E

Additional siRNAs were designed to human eIF4E mRNA (Genbank accession no.
M15353.1, SEQ ID NO: 4) All are alternating 2’-O-methyl/2’-OH on antisense strand and
alternating 2’-OH/2’-O-methyl on sense strand. The backbone is phosphate (P=0) and the 5’
terminus is 5°-OH, although it will be understood that these and other siRNA constructs

shownherein may also be synthesized with a 5”-phosphate group.



AS 357576 UWAUUAAAAAUUGUAAUA 383 1797 3' UTR O S 357625
UAWACAAUUUUUAAUAAA 443 AS 357577
UWGUUUUUCUCAUCUUCC 384 324 Coding 34 t 3 S 357626
GGAAGAUGAGAAAAACAAA 444 AS 357578
AAAAAAUUACCAAAGAAUG 385188533 UTR 0 S 357627
UUCUWGGUAAUUUUW 445 AS 357579

Aﬁt? NRRUE BRONAA oD 38d A8 2% 19158 ofrandsarsilly complementary and

are not SBAAWUAUGCAUUUCAW 446 AS 357580

AﬁACUGAAAU
BHEUE

AGAAUCAC 387 1213 3' UTR 56 f

14 S 357629

589 S meshRositienel thetarget region on the M15353.1 human

cIF4E sbifubild (BRIGUAGEAAH GG B 1HEA LR R 14 23p&c568638
UUGUCCUCAACCAUGGUCAG 448 AS 357632

UAAUUCUAGUUAGGAAUGU 3902 R¥7223'UTR 49 S 357639
CUGCCCUAGKddiiohi 6iR 8 As44B:0BRY Rean eIF4E

UAACCAAAGCAAAALAACC 391 1643-3" UTR-13--5-357640
UGGCATEERGRUGRGAGAG 450 AS 357634 | Lareet sit
UGUACACAUUUUAUBIACA 392 1616 3' UTR 0 § 357641
35GECAUUCBAAAACAGBLICIHE AT 68 B8 (035 724
35sBAGUUG BOUAAAAGAGAAUTRISGIERRISUITR 0 S &%/ 642
350C GC LU CAGGAGHUUGCGEChiGASEROT0 | 1564
35UAAUTUAUUAAAABWUE AU SRATRILGTAATR 0§ 25/643
3G UCABAGGG UGHICBA AT B RE A SN JUPIE%es Whose
3508 SENSE HEANAS NAYRISEAY AP UASR ARG SA3, PAgh 355, 359, 360,
35355k, 363[ 3, 365, A0 RARGECAGHEIHATLARGD: 3| Qep0d, 387, 0f 391
35IEDTTET EIRgE s AseayicCUUBRRUIEc Examgip 46:
35 HIIE-Stagged antiSEngE RN CEeRNAVIgREd tq gif+E Arseries of
35FpIE S et RNA R PO GleeTuG R RS targst elF4E
[ =N VT N 1 AN DMNLA. Ll ra) +
35@%5\4 U INAghy &) WETE WA?B{ mmllu Fegygat S wit
3spigsphofatioate batkhone inkaqes{orghaut andjg,> phosphafe cap
35 gSPIIIUIIIL’aI “ﬁtﬁjﬁ'i%tﬁ‘h“ﬂ'@th{EA&'&;C& Hu 'Er‘ is-obtained from
35%551-\|||C|u3%| |ypc \, i) I:);ixiilﬁfz“t’ébxﬁi?ﬁﬁés’ v”l\I 4ngU‘\III'EC',\nC';C\! S are
IsRmelyaured mEAUUGUIIBIER GERman Welisienie-MB)
TRUSSULTRARBGEITLR A= IONPyEP Corporal d
S AT AL 1015
[ AARGC .n}ﬁyéquqé S0 a1d b rimaria 41 872) at
mlgp%rgrnﬂgﬁm%@m)tides
i gﬁbr\gwgyﬁgﬁrgrgcr@%qg‘%hpq b results of
PG AUACKAA AN AT 0 b33 Table 27 litis
fﬁM‘JWCM}M%QQI (i generally
_3;1% rocP6l UACAAGACAAAGGCGAAUG | 817 7
357555 362 UAGCAGCCAUCAGCAAGAG 1157
357556 363 UAGCAAAGCUUUGUAGUUA 1362
357557 364 UAGUUAGGAAUGUAAUUAU 1466
357558 365 UUGUACACUGUCUUAAUAU 1594
346659 329 AAACCAGAGUGCCCAUCUG 141
357559 366 UUAUCACCUUUAGCUCUAA 485
357560 367 UUUAGCUCUAACAUUAACA 477
357561 368 CUUUAGCUCUAACAUUAAC 478
357562 369 CUCUAACAUUAACAACAGC 472
357563 370 UUACUAGACAACUGGAUAU 251
357564 371 CUAGACAACUGGAUAUGGU 248
357565 372 | UDUAAAUUACUAGACAACUG 256
357566 373 AUUAAAUUACUAGACAACU 257
357567 374 AAAAAGUGAGUAGUCACAG | 282
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(thymine) which is normally found in DNA or DNA-like sequences. As in

above examples,

"Target site" refers to the 5'-most position of the target

region on the M15353.1 human elF4E 20 sequence (SEQ ID NO: 4) to

which the oligonucleotide is targete
in elF4E RNA (shown standard de

e RMNA taraectad +n aolEA4AE in |—|||\I|:f" nnllc ]

maola_ctranda

Mon) Table 27

Activity of

"% inhib" refers to percent reduction

Isis #

NS cieliisior

7398

o
LICCLIO

;(7’

e T LR
AR

YAPHIEAGGCD

OO S

SYng

b

e ATEHYYD 1 d

Mo&ng@gﬂééxz@wmo

1% 347401

A= —a = a g

I T e

LIGAGAC!

TS R SRS T

A%47402

ERTET Y

EX0ccuud

ALERANE 5589UUS iR

01498347403

3SEHEUUIT

[RUACK UG

ACIEERANB A6V SUGTR 2141%47404

35S REAUC

BRacucU

CIACAMUSSY AAE ity 24

1847405

35SEMccuL

PRRGCUCL

AREAUVR IS UEE MY 22

879347406

31 UUA

¢Accuuu

\EEGEYIADSE W E SRy 27

#4347407

3SUEcua

EOUAUC

cediE 268491GAddIHg 24

33337408

358B¢cca

A9UGCcUAURYOAMEISGOUDS EIRg 26

138847409

3SBHCAAC

5BAUUGCL

VHATRA SUSMEB \Eding 24

181347410

93847411
1870347412

35168 UCAABAGUAUCARRCOUIRIMIDECASSdit 11
355 CACAEE CAGGCAIWAMIFDAG OB9ACEAIHg 48
35U CAUCUUCCCACHINGCRAYES1GAGHEIH 17 104147413
35ECUUYETUUGUAURBCOUR GE0A358)880g 171 124347414
35SBEHYAGCUBYUGUCUGCEUGCEGWEEBR BIBLRGHING 43186347415
35TBACUCABAAGGUGUGUUIBIT2EAGASIOpUL12 [L063347416
35BBIGUAABYI CUUUGAIUEGGARGSA33BUITR 271 120847417
GAAUGAAAUGCAUAAAUUUG 258 1381 3" UTR 22 8 347418
Exampld GRQLIGHRHY B bi{sAdviffofal} 132b3dWd RIRE7 347419

ANERCRIRB GO AGEOEIdd DB gt o e

%lgo@tl%gfa;gﬂlgonucleondes were
synthesiA&dUAG G AR UC G SCGa AGn 2FG HOS ITMB 8, 3. A sishexwrinetBE end of the

mRNA G R e o BB UL B et 008 e B gyosines

While nﬁﬁd;ldﬁhﬂlg o4k RMdlbye}&bxyyaﬁiﬁgsz 20 Easligastdedidrt lersict®dieied to be
% a es e aIIy suitable for use.as 5 inhihitors of elF4E
substratf SETTING 256) G b BB e sHaA via

expressmn
occupamabFéﬂyaapsmdmdrihtsa mechamsm rather than via degradation of the mRNA, target.
“Target stte” refers to the position on the eIlF4E mRNA (SEQ ID NO: 4 or 11 as indicated).

Table23

2’-0-methoxyethyl antisense oligonucleotides targeted
to the 5’ cap region of eIF4E mRNA

ISIS# | SEQUENCE REGION | TARGET TARGET | SEQID NO
SEQIDNO | SITE
335022 | GATCGATCTGATCGC | 5 UTR | 11 1 395
'AGATCGATCTGATCG | 5 UTR |4 1 396
335023 .
335024 | TAGATCGATCTGATC |5 UIR | 4 2 397
335025 | TTAGATCGATCIGAT |5 UTR |4 3 398

A series of PNA oligomers was also synthesized which are targeted to the same sites as the

oligonucleotides in Table 23. These are shown in Table 24. Each has a lysine on the 3’ end of the
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30

experiment. A dose-response analysis of this single-stranded antisense
RNA compound was done in HeLa cells using antisense RNA
concentrations of 1 nM, 10 nM and 100 nM. ISIS 347402 gave a
dose-dependent inhibition of elF4E gession, with 41% reduction of
elF4E 10 expression at 10 nM and 6796 reduction at 100 nM (no effect

cismPAFIES SRS 1 0 SN B AL Ao

substratzsrfesBdhtkadlto single stranded antisense RNA compounds 15
Double-stranded RNA compound%mi}ei:éezgrepared as in previous
examples. The antisense strands dtife uplexes are identical in

seqiithtentishes sickigorsirentiegand Iorthe RNAp copipn idTRAIE thiRXhe
previous example, but were made with a phosphodiester (P=0)

ISIS # hac REERENIHE sense stranRBGUIRY compiart@Ttary {olhRGENtISSNQED NO
' -125- pndprﬁﬁmp{mlph%}ﬂm alsq has a
333879P=&6§&%T1%T%%ﬁ‘§€anj§ atBunmddified RNA. The siRNA Hdplexes

werd G2 QA ECEEHEEAGatipn OFIBS NM itd treat HelLajcells as deseribed in
333880, vious-siRNA.examples. {Effect of treatment on elBAE RNA levels in

D

333881, 1 TAGATCGATCTGATC T3 U TR o ol 40 rofarcitd narcort 3 s
333882 ] TTAGATLCATOTCAT T}‘-“:L*rgg' H-ihhiD '“'“'“tzn’;ﬂ',,n,;‘;iga“gl‘ic“m”“

. wiatiam L Ol t :
MEeTFAE IRNA(SHOWI—Stanaatraaeviaton) o OfmytRe-SegueRee-o+-tn

antisense strand is shown in Table 28. It is understood in the art that, for
ExampRiNA:deNdemed 3, \OkanildifindrdiBNaplaces T (thymine) which is

normally found in DNA .or -li uences. Table 28 Actiyity of
o S e N S IR ERRn g R petow were
preparedrtisisssbddiR paviom paangdcS end enem{adtiserse std0)ASRL I Toype Culture

Collect@g%%%igﬁggéﬁ%)%ﬁ% %?#JW% Op?egg’s at a density of 5000 cells/well

and gro®G GUDMEBUUGAGHULEGRA U4 BEBS, 1% penicillin/streptomycin.  Wells were

washedﬁoglgﬁé X @g@g@k%ﬁ = %g%g%ednsem medium (Gibco BRL) and then

treated GEJI30UC OACRIIGARL CALLNZ3RIAd the desired dsRNA at a concentration of 0.2,

T e T A

Treatmeidb wéd Wab AMBIMAU GAGCUH ARS8 PREtment, the medium was replaced
GUCCAUAUUGCUAUCUUAUC 240 624

with ﬁ‘e@}b]e %%Emgwm1§4gjﬁl@urs after dsRNA treatment, at which time

RNA whiGsded AdNaYA HaaADdE Hidaddd d § RGUCARCA GLbrteEh ARG amples.

246 660 UCUCAUCUUCCCACAUAGGC 248 451
%ge resuits are shown in Table 25. The siRNA constructs shown consist of one

antisense strand and one sense strand. The antisense strand (AS) is shown first in Table 25
below, followed by the sense strand (8) in the next row. Unless otherwise indicated, all double-
stranded constructs are unmodified RNA, i.e., ribose sugars with phosphate (P=0) backbones
and 5’-terminal hydroxyl group. It is understood in the art that, for RNA sequences, U (uracil)
generally replaces T (thymine) which is normally found in DNA or DNA-like sequences. 2’-O-
methyl nucleosides are shown in bold. LNA nucleosides are in italics.

338910 1s an unmodified ribose 20mer with phosphate (P=0) backbone and 5° terminal

phosphate.
338935 is an unmodified ribose 20mer with phosphate (P=0) backbone and 3’ terminal

phosphate.
| 352493 is a 20mer with LNA at positions 6, 9, 12 and 15 (italics), 2°-O-methyl at

positions 18-20 (bold) and ribose at remaining positions.
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ACCUUUCCUUGUAUACCCUC 250 605
GUAGCUGUGUCUGCGUGGGA 252 451
AUACUCAGAAGGUGUCUUCU 254 831
CUGUAAUUCUUUGAUUGGGA 256 740
GAAUGAAAUGCAUAAAUUUG 2581é91'UCACUGAUUUGAAUGAAAUG

ﬁﬁ%ﬂé@éﬁé@é@g@g &)@%ng%ggp 0sp ate {(P=0) backbone and 5’ terminal

phosphAECUUGGAGAUCAGCCGCAGG 266 426
UAGAAAU % Aguug 268 69% §ﬂ6 Double-stranded RNA =~
%r% nsea@oﬁ?&(ﬁ% S(ﬁm QU AR AR PRASRIAL &SRO ene 3! 57 terminal
phospha2@2, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248,

2 25 56, 2 264, 266 or 268 g east.10%
mt% fonis :?I'E% igleveé o‘ﬁt‘fﬁ@%?rsaﬁdgd ?Igl\f‘ﬂ rltésé igs), 2°-O-methyl at
positionsdr&mﬂl{tbdhi\)vakmbﬁmH%ms&a’hﬁ&rgipdaﬁitﬁﬁEQ ID NO: 220, 224, 226,

O 5232 2 8 240 6, 25 60, 262, 264, or 268
A e A B B 0% e

phosphaparticularly suitable |nh|b|tors of eIF4E expression. Thus both single and

-stranded antis nds ar abI inhibition
%ﬁ%?g ﬂﬁ}}\“{n\,é} % gmgsoeun S WhIC &?’30518 9{%%?%?8”%&88 > terminal

phosphad@uble stranded versions (i.e, the active antisense strand with or without

3’ arous ?nrrc‘)il |§(n9250 ?’{ue %Cj%etr? o%fﬁ? gé’gllg ort o%%s%% o?é ?W%E(??%l‘methyl at

positionhé&im Mlﬁ)aambphceaataﬁmmm@gﬂeﬁtmﬂhe art from the foregomg
tlon Such modifications are als en t the sco
of the appen‘émgo d Ig‘:I:g 5 erenc[éh(#r:}tt:(fughﬁ% utgr%f ﬁﬂﬂ?e?f‘fgg terminal

phosphdgurnal articles, U.S. and non- U S. patents, patent appllcatlon publications,
ional pate licatio bllcat e k eSS ,

jngu%er% ﬁs Elagnﬁ“n1 q}?%{)% |r:‘2 e pres{e %0% catl n@lnco%ongtélad 3" terminal
phosphaterein by reference in its entirety. U.S. prOV|S|onaI application Serial No.

AY/p04,11 mper,18, 2004 .and rovisional applicatian

Se?gfd '\fs %tgl%gg?g‘g |I(}33()1<I%Ir uﬁ% 505%82 &ﬁ"e gac H mc%?;?oriﬁ é% nqjmethyl at

POSitiOHtielf&f%Md)m&omr@tymm@epmﬁmn&n antisense oligonucleotide
comprising the nucleotide sequenlcebfh wn in SEQ ID NO:40, having at

least one chemically modified sugar moiety, intemucleoside linkage, or
nucleobase, or a phdnhﬁémdn@ét@MmaMﬂledsaRﬂ%reof 2. The

T Se 0l (ol elche s hrarmaceuticatty a b ttthereqf of
Strand clf}u%ring]%} whlcﬁd%%tl5|§t?of(3‘20pto 30 nucleotlde5£§I airll%s (_%gfé‘f) Yo nhib
AS A e e R AR Rl ARSEeRiaPte Sephipereot pi gt or-2;
S 1338935 T AAGGAUCCAGGAAURUGACA P07+
AS 352493 | UGUCAUAUUCCUGGAUCCUU 220 - 18
S 338935 | AAGGAUCCAGGAAUAUGACA 228
AS 338914 | UCCUGGAUCCUUCACCAAUG 228 229 172
S 338939 | CAUUGGUGAAGGAUCCAGGA 229
AS 352494 | UCCUGGAUCCUUCACCAAUG 228 - 9
S 338939 | CAUUGGUGAAGGAUCCAGGA 229
AS 338918 | UCUUAUCACCUUUAGCUCUA 236 1.96 | 66
S 338643 | UAGAGCUAAAGGUGAUAAGA 237
AS 352495 | UCUUAUCACCUUUAGCUCUA 236 -- 13
S 338943 | UAGAGCUAAAGGUGAUAAGA 237
AS 338927 | AUACUCAGAAGGUGUCUUCU 254 578 |62
S 338952 | AGAAGACACCUUCUGAGUAU 255
AS 352496. | AUACUCAGAAGGUGUCUUCU 254 - 25
S 338952 | AGAAGACACCUUCUGAGUAU 255
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4. The antisense oligonucleotide or pharmaceutically acceptable salt
thereof of any one of claims 1-1-3, having at least one phosphorothioate
intemucleoside linkage. 5: The antisense oligonucleotide or
pharmaceutically acceptable salt thereof of any one of claims 1-4,
wherein at least one cytosine is a S-ﬁ?@thylcytosine. 6. The antisense
oligonucleotide or pharmaceutically acceptable salt thereof of any one of
claims 1-5, wherein every intemucleoside linkage is a phosphorothioate

Exampli %808 chivilp o dastition ANGHIS 20 e adied fiomiheneBngito the 3' end
SEQ ID.NO:40 each comprise a 2'-0%%- methoxyethyl) su

of - | ar, _
it dop bl 21 fugsyisiad dhaediliateveidresisSire (BNduderels in Hela
cells. Threpaetifpoosine werd Neaptisgnsse aligonudaofidensrRharfoRasktIEalYcession no.

acceptable salt thereof of any one of claims 1-6, which is in the form of a

M1535% bR, Woktb, Tl esitide BISHRR GRS etsnaliaimgiBierHeO-methyl/ribose

starting RigeptidesedyeacaShawn1ifi SE QAR NG K phigsaiNBYOrYO-methyl and even-

intemuycleoside linkage is a phosphorothioate linkage, nucleotides 1-5

mumbere HOSHIOBS B TromNthir B LTS s S T UM TR sOamethyl starting with
ribose aRpBiifomehexyalivinsibeasd pusmieaides bkaaindladerxumideatif®stions are 2°-

eyery cytosine resjdue is a 5-methylcytgsine, and which, is jin the formofa
O-methgﬁdiﬂ‘%gs%sﬁ%ﬁ%%%ﬁ&ﬁﬂﬁ&ﬂgr méﬁﬁ]ar@ CERBRSIIS, <ORptitigyeb it will be
underst@aidiantisensandlighaugemtideaisphatmacautisalvineespafiesaltiReald with a
of any one of claims 1-8, &nbg 3§Eg§rmaceutically or physiologically

>"-phosphats raiti- Bpie e e Rt-T0°A FHISHHSLBATIART SPUBESHeRPe as the
345847 cppasitionsteampiisiig $aichantisansmeHgonucieatds, U0’ -fluoro (antisense strand

. Hharmaceutically acceptable salt thereof of any one of claims 1-8, one or |
has 2R o B A BOE e R DRI ATy, A0 G2 T on 0dd
number&dqeisiemaahd’ a0 phetimbegdireally, or physiologically acceptable carrier,
diluent, or excipient..11. The pharmaceutical or veterj co sition of |
The corgpii UGl LU eV T Sl SR - apl i B ASARG in above
exampldantlienshyita aonsotiseiacTigeh26isithis SsRIBetecoiomcthesomPconsist of one
. __consisti f daunorubicin (%a omycin, dactino in, . doxorubici )
antisensg A A0 R TN BI il R DS, WK CAMAS, iy, i the table
below, fiyliosing hyafbineside, disadlitorhethyhiittosuied bhdedfardriiicihnyain Bat, for RNA
__acti cin D, mithramycin, (ilzisone hydroxyprogesterane, . .
seauenc D e R e SN R SRR/ 3054a in DNA or DIVA-
like seqhenamednislaniskywent peretny| redlaminey MellBFBRISA, ‘atrishisindn Table 26.
" chlarambucijl, methylcyclohexylnitrosyrea, nitrogen mustar lan
Tareet g e P R e B A 8 1 hen e
sequencaz 868G dney Oydioioyetaeh tdeoxdigofmuivptide is targeted.
4-hydroxyperoxycyclophosphorarqjggl %#uorouracil,
5-fluorodeoxyuridine, methotrexate, o1 icine, taxol, vincristine,
vinblastineAetoyitsda (Mitidtial ¢iRMNAekatgeted oddoamato pDEdEan,

Suan T9EmCit tggﬁcﬂe;}%gipuaidc, eisptatin;pe r&&xm&ih@gg df‘;:;hé,;lﬁ *"“%éstrcl. 12
d 12. An anisgpse oligonucleotide or phggmagegytically pe%gfg‘ptallgf)e
thereof jof any one of claims 1-8 for use@ medicameént.

I %
salt inhib

AS 183750 | TGTCATATTCCTGGATCCTT | 40 1285 3 UTR | MOE 40 =11
gapmer

S nope

AS | 338918 | UCUUAUCACCUUUAGCUCUA | 236 486 Coding | All ribose 42+8

Is 338943 | UAGAGCUAAAGGUGAUAAGA | 237 All ribose
AS 345847 | UCUUAUCACCUUUAGCUCU 301 | 487 Coding 0
s 345849 | AGAGCUAAAGGUGAUAAGA 302
AS 351831 | UCUUAUCACCUUUAGCUCU 301 487 Coding | Alternating 4228
2-OMe /2°F |
iS 351832 { AGAGCUAAAGGUGAUAAGA 302 Alternating
2’F/2°-OMe

| AS 357532 | GCUUUGGUUCAGCUCCCAA 339 724 3 UTR 0




13. Use of an antisense oligonucleotide or pharmaceutically acceptable
salt thereof of any one claims 1-8 in the manufacture of a medicament for
the treatment of a condition or disease associated with elF4E expression
or overexpression in a mammal. 14. The use of claim 13, wherein said

condition or disease is a hyperprolrfé?dtlve condition or disease. 15. The

se of claim 14 _wherein said_-hyvperproliferatvie condition or disease.is.a
S a?lﬁ%kj‘ﬁiwﬁﬁﬁ&iﬁﬂ%ﬁ?ﬁw(@nnn Haracterized by abefrant
AS | ididtardSfCARUPAS MBUYGIHH 15 30hereiAsaid|RypBhioliferative | 4* 17
S Ao M HGAAGUSHEALHEG ith |1BUE lexpresslon or oVerexpressio
AS  1iddepactdd HHIMTHAGIHEA Condidtng bt hreadt®anck?. HER] and neck | ©
5 CRAeEY, | AIEEYVEARG ARG cdift®r, ling cander, bladder cancer,
AS  1gaiRn | ahEEATEASCHREEY CAME glidsistoitd5 17, Thedinge| of any one | 0
S claifté 131A8GwREAE M SHIgYattiFal is“8%human. 18.The pharmaceutica
AS I oS{EtendEi CoRgdnIoGCaRIPdne Lidims 140242, Wisietindsiin a form | 27 41
S sujitéble forpalfe BahinisidiétBarentafilly.|19. Thej pharmdceutical or
AS wisteahgriycompdsiigi ofkiainh U8, whatein 498 compesition is suitablej ¢
S forpérenteYdhadmimsitatighaligdstrayefdus|injectiofn or infusion. -130-
AS | ABBSTRAGTAOKGORYEGIcQIMPeuds, céMpositidns andodiethods are 0
S proviied 4oriaduatiagabeUexpsrassipmo6f e]FAE. The antisense
AS  lcomipoy nt&may@amngﬂ&umcd@uble Lsirandetband aediaggeted to 0
S rueieic gdnpalFE@aad 5406busing thes¢ compgunds for
AS  {msvduba mamnfxmauémﬁmp{emman 1 for dipgsrosis fandineatment of 245
S dispasesiansondiions:assnciated With7 expressior| of eIF4[E are
AS  |proside USEQRNCEIASTENGAT=1034sis Phwomaceuticals, TnC. EIN Lilly; « 5
S andsGiompanycausan Mhlkdeen&ennethsW.[Dobie Eric G. Marcusson
As  |Besshwayre BalkusharcBhRakderemy e GlajboBruceWrKonicek <120% ¢
g NERU LA NG O I B RBERESSIAN <130> TSIB01I35-500W0
AS  [(RTsa30bDWINARADOR GRRIFEEE0 5> J008-09418, FoV=>"601576,534 1. o
S 33902 LUHGURMTCUGGUUUUUUAA | 410
AS 357544 | UUUAAAAAACCAGAGUGCC | 351 147 Coding 7£729
S 357593 | GGCACUCUGGUUUUUUAAA | 411
AS 357545 | UUUUAAAAAACCAGAGUGC | 352 | 148 Coding Tx11
S 357594 | GCACUCUGGUUUUUUAAAA | 412
AS 357546 | AUUUUUAAAAAACCAGAGU | 353 | 150 Coding 0
S 357595 | ACUCUGGUUUUUUAAAAAU | 413
AS 357547 | AGAGCCCAAAAGUCUUCAA | 354 1224 Coding 0
S 357596 | UUGAAGACUUUUGGGCUCU | 414
AS 357548 | UACUAGACAACUGGAUAUG | 355 {250 Coding 304
s 357597 | CAUAUCCAGUUGUCUAGUA. | 415
AS 357549 | AAAGUGAGUAGUCACAGCC 1356 | 280 Coding 0
S 357598 | GGCUGUGACUACUCACUUU | 416
AS 357550 | UUUUUCUCAUCUUCCCACA 357 | 320 Coding 0
S 357599 | UGUGGGAAGAUGAGAAAAA | 417
AS 357551 | UCCUUGUAUACCCUCCCUA 358 | 554 Coding 0
S 357600 | UAGGGAGGGUAUACAAGGA | 418
AS 357552 | UGAUAACCAAUCACUAUCU | 359 | 593 Coding 38+ 6
S 357601 | AGAUAGUGAUUGGUUAUCA | 419
AS 357553 | AUGAGACUUCUCUUAUAUC | 360 | 801 3" UTR 10+ 12
S 357602 | GAUAUAAGAGAAGUCUCAU | 420
AS 357554 | UACAAGACAAAGGCGAAUG {361 | 817 3" UTR 26+ 8
S 357603 | CAUUCGCCUUUGUCUUGUA | 421
AS 357555 | UAGCAGCCAUCAGCAAGAG | 362 | 1157 [ 3 UTR 0
S 357604 | CUCUUGCUGAUGGCUGCUA | 422
| AS 357556 | UAGCAAAGCUUUGUAGUUA | 363 | 1362 3’ UTR 13+35
S 357605 | UAACUACAAAGCUUUGCUA | 423




<160> 459 <210> 1 <211> 20 <212> DNA <213> Atrtificial Sequence
<220> <223> Antisense Compound <400> 1 tccgtcatcg ctcctcaggg 20
<210> 2 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
Antisense Compound <400> 2 gtgcgcgcga gcccgaaatc 20 <210> 3
<211> 20 <212> DNA <213> Artifich 9Sequence <220> <223> Antisense

Compound-.<400>.3 atgeattctog cccccaanaa 20.1.<210> 4 <211> 1842
AS_ [ 35157 DRACUSIMIGAAUGITARDUMD 0 13647 D1466) 1 TRHER Doo (1q) | 1643
S 7930 4P HASHHSI 0 g atfled act gtelgaa cogd gaa ace ace
AS | 357506 BYURRARECYROGUTAATAH GlitThr | #A¥Prol PhPIRS|10 cct sat | 21 = 15
S| 25290 AUATIAPGACASHEUAGA o #2% 1dt sat cal gag Of
AS 357559 7| UUAUCACCUUUAGCUCUAA | 366 | 485 " Coding 0
S 357608 | UUAGAGCUAAAGGUGAUAA | 426
AS 357560 | UUUAGCUCUAACAUUAACA | 367 | 477 Coding 48 412
S 357609 { UGUUAAUGUUAGAGCUAAA | 427
AS 357561 | CUUUAGCUCUAACAUUAAC | 368 | 478 Coding 0
S 357610 | GUUAAUGUUAGAGCUAAAG | 428
AS 357562 | CUCUAACAUUAACAACAGC 369 | 472 Coding 4+ 31
S 357611 | GCUGUUGUUAAUGUUAGAG | 429
AS 357563 | UUACUAGACAACUGGAUAU | 370 | 251 Coding 55418
S 357612 | AUAUCCAGUUGUCUAGUAA | 430
AS 357564 | CUAGACAACUGGAUAUGGU | 371 | 248 Coding 0
S 357613 | ACCAUAUCCAGUUGUCUAG | 431
AS 357565 | UUAAAUUACUAGACAACUG | 372 | 256 Coding 20 £ 13
S 357614 | CAGUUGUCUAGUAAUUUAA | 432
AS 357566 | AUUAAAUUACUAGACAACU | 373 | 257 Coding 20+ 12
S 357615 | AGUUGUCUAGUAAUUUAAU | 433
AS 357567 | AAAAAGUGAGUAGUCACAG |374 | 282 Coding 35420
S 357616 | CUGUGACUACUCACUUUUU | 434
AS 357568 | UUAAAAAGUGAGUAGUCAC | 375 | 284 Coding 51+4
S 357617 { GUGACUACUCACUUUUUAA | 435
AS 357569 | UGAGUAGUCACAGCCAGGC | 376 | 276 Coding 21+6
is 357618 | GCCUGGCUGUGACUACUCA | 436
AS 357570 | AAGUGAGUAGUCACAGCCA | 377 | 279 Coding 0
S 357619 | UGGCUGUGACUACUCACUU | 437
AS 357571 | UUUUGCUUUUAUCAUUUUU | 378 | 163 Coding 0
S 357620 | AAAAAUGAUAAAAGCAAAA | 438
AS 357572 | GUUUUGCUUUUAUCAUUUU 379 164 Coding 0
18 357621 | AAAAUGAUAAAAGCAAAAC 439
AS 357573 | UUUUAUUUACAGUUUUGUA | 380 | 1608 3 UTR 243
S 357622 | UACAAAACUGUAAAUAAAA | 440
AS 357574 | CAUUUUAUUUACAGUUUUG | 381 1610 3 UTR 0
S 357623 | CAAAACUGUAAAUAAAAUG | 441
AS 357575 | GUAAAAAUUGUAAUAAACA | 382 | 1793 3’ UTR 75
S 357624 | UGUUUAUUACAAUUUUUAA | 442
AS 357576 | UUUAUUAAAAAUUGUAAUA | 383 | 1797 3’ UTR 0
Is 357625 | UAUUACAAUUUUUAAUAAA | 443
AS 357577 | UUUGUUUUUCUCAUCUUCC 384 324 Coding 3443
S 357626 | GGAAGAUGAGAAAAACAAA | 444
AS 357578 | AAAAAAUUACCAAAGAAUG | 385 | 1333 3° UTR 0
S 357627 | CAUUCUUUGGUAAUUUUUU 445 '
AS 357579 | AAUGAAAUGCAUAAAUUUG | 386 | 1381 3 UTR 0
5 357628 § CAAAUUUAUGCAUUUCAUU 446
AS 357580 | AAACUGAAAUCAGAAUCAC |[387 | 1213 3 UTR 56+ 14
18 357629 | GUGAUUCUGAUUUCAGUUU 447
I'AS 357631 | UAAAUUUGUAGCAAAGCUU | 389 | 1370 3 UTR 0
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Pro Asn Pro Pro Thr Thr Gin Gin Gin Lys Thr Glu Ser Asn Gin Glu 15 20
25 gtt get aac cca gaa cac tat att aaa cat see cta cag aac aga tgg 147
Val Ala Asn Pro Glu His Tyr lle Lys His Pro Leu Gin Asn Arg Trp 30 35 40
aca ctc tgg ttt ttt aaa aat gat aaa age aaa act tgg caa gca aa.c 195 A.la
Lou Trp Phe Phe Lys Asn Asp Lys“Slgf”L'ys Thr Trp Gin Ala Asn 45 50 55
cto-eaa-cta-atete nan ttt.aat act att ot r'fg 243._ L ou Arg
S [28ae¥ & BUGUCCHCARCCATIGGUCRG ,§§§EE§ Tro Alh Loy 60.65.70.75
AS L35 TUARIUCUAGUT g%&sywa Qot dd it g ROl Tyr Asn 4*°
S LI i G FSHACLE WA A0G0E: %G1 Cys Asn Tyr 80 8590 tea dit
AS L0308 Y AACCAMBCAR AU RACE A |30 gl 943 A4 3598R der | o) Phe | 12
S| 3900 ENARCAYUBASRIIGIOACAT A43%Gid | ys Ash 95 100 105 aaa
AS  LonT 84 GG AGACAVIIIUAIUIIAGH) Ahd92a5| dAd0cad Ade1Rgs 387 Lys | O
S iy ek IcIHeE ‘#@S”Pt%Mﬁ*e‘\ﬁfHFEHH MAys Gin GinlArg Argl110 115 12
AS  bAgsr CHAGAEHE N AG4 GA U ed ABctd die%it ad dER435 Ser Aspl 0
S &1 M2 MRS PRECHRAIAEMPERPOel 12U dys Lou [le Gly 105 130 135
AS  ha Gt irilgargas AR Ak HARKRIRHA t¥%Yac lobt0art JrBaHTRE3 Glu Ser | 0
S PhdsAsp AN ASAGGHRESYarEys4Sly Ala Val Vial Asn 140 145 150
155 gtt aga get aaa ggt gat aag ata gca ata tgg act act gaa tgt gaa 531
The siRMbAlgpleteet yehGly Asdns Borahids lleverS BFQr ThNGIU2G¢s 3Bl 268, Ba5, 355, 359,

7Q.ass.a9 t C gaafgg tia 2
360, 3611«%?16 fg§ @rn%gW%mr;gy Arg %}%?)%%G tg Jien't 19%‘3%6‘1 elF4E in
this assagbyatdgascttdéet cca aag ata gtg att ggt tat cag :cc coo gca gac aca 627
Gly Len Pro Pro Lys lle Val lle Gly Tyr GIn Ser His Ala Asp Thr 190 195
200 gat act aag age ggc tcc acc act aaa sat agg ttt gtt gtt tan 672 Ala Thr
Examply 4@ &i@le-Senided AntiggdsRINAa(RIRNA a8 2d OIFIE

A series of single-stranded RNA antisense oligonucleotides targeted to human eIF4E

{(SEQ ID NO: 4) were synthesized. All are RNA (ribose sugars) with phosphorothioate backbone

linkages throughout and a 5° phosphate cap. The human umbilical vein endothilial cell line
HuVEC is obtained from the American Type Culture Collection (Manassas, VA). HuVEC cells
are routinely cultured in EBM (Clonet;'cs Corporation Walkersville, MD) supplemented with
SingleQuots supplements (Clonetics Corporation, Walkersville, MD). Cells are routinely
passaged by trypsinization and dilution when they reach 90% confluence and are maintained for
up to 15 passages. Cells are seeded into 96-well plates (Falcon-Primaria #3872) at a density of
10000 cells/ well for treatment with RNA oligonucleotides (30 nM oligonucleotide
concentration). Sequences and results of treatment (reduction of elF4E RNA levels) are shown
in Table 27. It is understood in the art that, for RNA sequences, U (uracil) generally replaces T
(thymine} which is normally found in DNA or DNA-like sequences. As in above examples,
“Target site” refers to the 5’-most position of the target region on the M15353.1 human eIF4E
sequence (SEQ ID NO: 4) to which the oligonucleotide is targeted. “% inhib” refers to percent
reduction in elF4E RNA (shown + standard deviation).
Table 27
Activity of single-stranded antisense RNA targeted to eIF4E in HuVEC cells

Isis # Sequence SEQ | Target | Target | % inhib
523 D site region
NO:

347398 | UGUCAUAUUCCUGGAUCCUU | 220 1285 3"UTR | 16+ 14

347399 | GGAGGAAGUCCUAACCUUUC | 222 571 Coding |29+ 16
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gaagacacct tctgagtatt ctcataggag actgcgtcaa gcaatcgaga tttgggagct 732
gaaccaaagc ctcttcaaaa agcagagtgg actgcattta aatttgattt ccatcttaat 792
gttactcaga tataagagaa gtetcattcg cctttgtctt gtacttctgt gttcattttt 852 tttttttttt
tttggctaga gtttccacta tcecaatcaa agaattacag tacacatccc 912 cagaatccat
aaatgtgttc ctggcecact ctgtaatagt tcéb?ﬁg’aat taccattaat 972 tacatacaga

34740(

347401,

ey LG UEALE LG Caig

i

'2‘%]1‘1‘1‘9

qzzf‘in 10

a

aaaaaa

b3 &k

A3t 22

GOAALIGAG AGTIIGUGEIIAC

~

v

18+ 4

34740244

HAATE

AN D A GBS

Gttt
8taa

=i

alt121

i85 50 fodadidify
Yihhkitg

59+ |

3474034

7

A AGEHAGA GG b

ctédt 12

7H6%taad

alfddtHa

gdatdc

347404

\ QALHE AHEEHIEY QAHIHRARKT 13388gtg

1488 cat

347405 trEinE 6 R0IACAGET Kk s (5CA Hatnat

néat39

tétedmneadtitt 1
P Afifcattcad atiagtqAe = 3

347406ttt MR At BTG IG YR tal 236,45

 486aatgtadoditgat

hafta: 4

34740 aliOGEAEABIGA AT AT G RO thot i c

1218512

atgttgtati

Taddaett

£ 24+ 3

347408 tAGIC0E SUHETIGAdgNan Hadigy dtad (157

P 4agtagandaglieagt

ceeatty

34740¢alaMaagA CAtOACGE BantgiaaaCaaaagigta

1682 cad

tgaatia{c

HRgaC

34741 edltagitgleaitipGisiasatsratagaa

Ng4692

agittgtat

cHagca 1l + 9

34741 g9caautelc itrt@tertolitioloRiatcticeqk 752

%gtgaaaqg)gg;ga

DHE: 11

347419900eqRe% foptidia COeAtan artitiian; 4812

3331galeggladiitsy. 19

3474132

AIIA e IS AYACECUC 1356 DNS32137 ATl
U

1742

3474149

RGOS TE DGO UG CACT 7530

>

1gocua

AL EY

,(4% iIS

34741%

TR CEERGAA GO S

ok

>2§&tifibip5.a:que

| Stop,” =]

2576

347416 § CUGTRATOC T AR TRGBIE AT

.TZ%Ltgt

gggﬁ \2

3TUTRCT

27%£2

347417

GAAUGAAAUGCAUAAAUUUG

258

1381

3" UTR

22+ 8§

347418

UCACUGAUUUGAAUGAAAUG

260

1391

3" UTR

2247

347419

AUUUACAGUUUUGUACACUG

262

1603

3’ UTR

11+20

347420

AAAACCAGAGUGCCCAUCUG

264

141

Coding

33+7

347421

ACUUGGAGAUCAGCCGCAGG

266

195

Coding

31+2

As shown in the table above, all of the single-stranded antisense RNA compounds were
able to reduce human elF4E RNA levels by at least 10%. Compounds that reduced elF4E RNA
levels by at least 20%, at least 30%, at least 40% or at least 50% are especially suitable for use as
inhibitors of eIF4E expression.

ISIS 347402 (SEQ ID NO: 228) gave the greatest reduction in elF4E expression in this
experiment. A dose-response analysis of this single-stranded antisense RNA compound was
done in Hela cells using antisense RNA. concentrations of 1 nM, 10 nM and 100 nM. ISIS
347402 gave a dose-dependent inhibition of elF4E expression, with 41% reduction of elF4E
expression at 10 nM and 67% reduction at 100 nM (no effect was observed at 1 nM dose in this

experiment).

Example 47: Activity of double-stranded siRNA compounds with antisense strand

~ sequences corresponding fo single stranded antisense RNA compounds

Double-stranded RNA compounds were prepared as in previous examples. The
antisense strands of the duplexes are identical in sequence to the single-stranded antisense RNA
compounds used in the previous example, but were made with a phosphodiester (P=0)

backbone. The sense strand is fully complementary to the anti‘sense strand (thus forming a blunt



3 <213> Artificial Sequence <220> <223> PCR Probe <400> 7
aaaccacccc tactcctaat cccceg 26 <210> 8 <211> 19 <212> DNA <213>
Artificial Sequence <220> <223> PCR Primer <400> 8 gaaggtgaag
gtcggagtc 19 <210> 9 <211> 20 f%}&? DNA <213> Atrtificial Sequence
<220> <223> PCR Primer <400> 9 gaagatggtg atgggatttc 20 <210> 10

ended g SR 9 A YRS AT MRS B TS i g . mhe
siRNA Dk 1@erdusadstulison@@0rak@? @t 2P 2M ©O8:at2b2ba kis)ls . 46@8)cribed in
previous%%ﬂ%Aléanmples. Effect of treatment on elF4E RNA levels in Hel a cells is as shown
in Table 28. “% inhib” refers to percent reduction in elF4E RNA (shown #* standard deviation).
5 Only the sequence of the antisense strand is shown in Table 28. It is understood in the art that,
for RNA sequences, U (uracil) generally replaces T (thymine) which is normally found in DNA

or DNA-like sequences.

Table 28
Activity of doubie-stranded siRNA compounds corresponding to single siranded antisense
10 RNA compounds
Sequence (antisense strand) SEQ  ID | % inhib
NO

UGUCAUAUUCCUGGAUCCUU 220 80+3
GGAGGAAGUCCUAACCUUUC 1222 28+ 1
GGCUUUGGUUCAGCUCCCAA 224 56+ 4
GGCGAAUGAGACUUCUCUUA 226 74+ 0
UCCUGGAUCCUUCACCAAUG 228 76+ 1
GCUUUUCUACUUGAGCCAUU 230 5142
ACAUCAUCACUGUAGUCAUC 232 57+1
CACCUUUAGCUCUAACAUUA 234 42 +3
UCUUAUCACCUUUAGCUCUA 236 77+£3
UGCUAUCUUAUCACCUUUAG 238 5249
GUCCAUAUUGCUAUCUUAUC 240 62+ 4
GCCAAGUUUUGCUUUUAUCA 242 32+12
UCUUCAACAGUAUCAAACUU 244 17+1
GUCACAGCCAGGCAUUAAAU 246 66+0
UCUCAUCUUCCCACAUAGGC 248 45+ 1
ACCUUUCCUUGUAUACCCUC 250 605
GUAGCUGUGUCUGCGUGGGA 252 45+ 1
AUACUCAGAAGGUGUCUUCU 254 831
CUGUAAUUCUUUGAUUGGGA : 256 74+ 0
GAAUGAAAUGCAUAAAUUUG 258 6+1
UCACUGAUUUGAAUGAAAUG 260 63+1
AUUUACAGUUUUGUACACUG 262 1640
AAAACCAGAGUGCCCAUCUG 264 880
ACUUGGAGAUCAGCCGCAGG 266 4246
AGUAUAGAAAUGCCAAGUUG 268 69 - 7
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4 gagatcgatc taag atg gcg act gtg gaa ccg gaa acc acc cct acc act 50 Met
Ala Thr Val Gin Pro Glu Thr Thr Pro Thr Thr 1 5 10 oat ccc cca cot gca
gaa gag gaa aaa aca gag tot sat caa gag gtt 98 Asn Pro Pro Pro Ala Glu
Glu Gin Lys Thr Gin Her Asn Gin Gly Val 15 20 25 get aac cca gag cac
tat att aaa cac cot cta cag aac agg'tgaﬁg“ca 146 Ala Asn Pro Glu His Tyr

lle Lys, His Pr Gin Asn Arg Trp Ala 30 35 40 ctg tgg ttt ttt aaa aat gat
a%é’%gglg'ﬁaaaana%%%}a%a%%%%l%ea‘é%ﬁp f@ﬂ‘iﬂ&' %@H@eﬁ?esﬁr%‘ﬁj?‘?ﬁ%}gcz ID NO:
220, 22By3RePys 28 T8, GHLANS ASIBEOD3S HNH340) 2ega 2 A 80aag 82, 254, 256,

s S 100 TS R AT SRR g e

RNA amattiscangonhggs ighgeataistasc290mashts SBEID MNO: e Hep A6, 228, 230,

252, EMEUEID Bl 50 580 300010 40 008 00 o o

elF4E RUet TeyelS and speGlertfysc/mmtiopd 0y $00ab05irt G @aacfaiiedydga sigaic
ct C aag ca ac 386. Ar ly Arg Trp Len lle Thr
ﬁgﬁu&gﬁgﬁ@ lg%ecf%‘f:%u rﬁ‘é%gr"%% ﬂ%sfﬁ%ega c ccggﬁ’é’élg‘#c g il to cause
inhibitigagedfdl RYitydotelart Gogmpamd84vitish laet Agpréig RloghTsingRA @ld double-
ThrleuleuLlys Lou lle Gly Gin 125 130,135 140 tct ttc gat gac tac apt
strnded Dl O e S P e R e stane)
are beligvsgd Web CyatBlylala Malidal Asn Val 145 150 155 age get aaa ggc gat

aag ate gca ate tgg act act gag agt gaa aac 530 Arg Ala Lys Gly Asp Lys
lle Ala lle Trp Thr Thr Glu Her Gin Asn 160 165 170 aga gat gca gtc aca

cYeratasgugdifigagient ad dag igsentigy.tia ggdibes tArthdspdetaritaldTiurtis will be
e e PR s L e
intendedsty Toil Giithitetidisovpe Asptitapgended claims. Each reference (including, but not
limited to, journal articles, U.S. and non-U.S. patents, patent application. publications,
international patent application publications, gene bank accession numbers, and the like) cited in
the present application is incorporated herein by reference in its entirety. U.S. provisional
application Serial No. 60/504,110 filed September 18, 2004 and U.S. provisional application
Serial No. 60/576,534 filed June 3, 2004, are each incorporated herein by reference in its

entirety.



190 195 200 aca aag age ggc too acc act aaa sat agg tit gtt gtt tea 668
Thr Lys Ser Gly Ser Thr Thr Lys Asn Arg Phe Val Val 205 210 215
aaagacacct tctgagtatt ctcacaggag actgcgtcac gcaatcgaga ttgggagctg 728
aaccaaagcc tcatcaaagc agagtggact gcactgaagt tgattccatc caagtgttgc 788
taagatataa gagaagtctc attcgccttt gtcttgtact tctgtgttca ttctcctccc 848
ccacccccaa tttttgctag tgtgtccact atcccaatca aagaattaca gtatacgtca 908
ccccagaacc cgcagatgtg ttcctggecc ggigtgtaac agccggttag aattaccata 968
5 acacacacat ttgcctttcc acagtattcg aaaaagaact tgcatttcta ttaccttagc 1028
aggaaagatc tggttttcct ccactccatg caggagcgga ctttgctggt gtgagagtct 1088
Claingagtacagct ttctagcaac cttctgtttc ctttcacagc attgtccttg ctgtcctctt 1148
gctgatggct gctagattta atttatttge ttccctcctt gataacatta gtgattctga 1208
tttcdgttttiicattigttstgditogec itttide toonptisngatty micjaetiyyats) 4268 shown in SEQ ID

NO:46?9}9@91?t9t La9a53d %Q%Qiﬁaﬂﬁﬂiﬁ@@%l% g%ﬁwtgﬂéﬂ%@gsﬂéz ﬁnkage, or
tgtttcttgt aactacaaag ctttgctaca aatttatgca ttfcattcaa afcagtgatc 1388

nuclephpser g ARG Hy Sessrighlg st st aatgtaacac cataattaca 1448
ttcctaacta gaattagtat gtctgccttt gtatctctat gctgtacttt aactccttgt 1508
attcttaggt tattttgctt tggttacaat ggctcaagta gaaaageggt cccatccata 156 .
ttacigacalt ARACEIA AE LS AR A RIS %ﬁ%ﬁ%ﬁ%@%@éﬁ%ﬁ:ﬁ@%ﬂa‘m g
whiclhagatitgiec 2t adtiCtauckigidtaga aggaatctgt acttcgtatt gcaaggcagt 1688
ctcttgtgtc ttcttagagt gtcttcccca tgcacagcect cagtttggag cactagttta 1748
ttatgtttat tacaattttt aataaattga ctaggtagta tcacatgtaa ttacactgat 1808 _
gtggctatct tteardisenstielmgyeciectidntoorbampesetaiggipersehisgat these! of claim
1 or 2MtigaRRIOIRCAAtTaGoRaARNaG QETagGatragcatt cggtaggaac 1928
agcggctaga aactgattgt tgggtttaag atgtttttac ttaatggcca gaaaattagc 1988
gtaaggaaag tatatagaga aacatgcgtt agggacatta gtgttactat ctgaataaaa 2048
cacpatagaGragiatiang aantaciabapiggieaatigitgcagtptogittetehd:eBof any one
taagcttgaa accttgatct attctttgta tcatitagag caaacat caftttgt 2168
of e S Tl WRE b e QR B TR e B e o) hitegecga 2228
agggtaagct gaactgtggg tagcagagtg gaaaccattg gctgagagaa aaatgctctt

2283 taggtgaigg UgitaldaadieacarigntaaciidalnAroaleelia aanaidsdl any one

2348 acggaattaa tagcattgct cttattatgt acgtcaagaa tgtataaccg cctqctcttg
of clapugist tiftersingdceshene Sotgs ey igentgaiele gatgctecacy atctcageat
2468 tctgtaccct acatctactg tgtggatcat tgagagatct tttgacattg caacatgata

25;% tggtctatgt t tgcat tcctggctot cttgtatgag, accce ﬁ tccctgaa

2068 oA S A BB S oL gy ome
of clai264B5 gyhttetagiaytiotaet kttadabeittgatictohtaboottticattt baktgtar@ieBgtides 1-5
and 16-20 reading from the 5" end to the 3' end of SEQ ID NO:40 each comprise a 2°-O-(2-
methoxyethyl) sugar, nucleotides 6-15 are 2’-deoxynucleotides, and every cytosine residue is a 5-

methylcytosine.

7. The antisense oligonucleotide or pharmaceutically acceptable salt thereof of any one

of claims 1-6, which is in the form of a sodium salt.



agaagtatca actttagaag tgaaaaaaga atcataaaat acagttttta aagtt 2763
<210> 12 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
PCR Primer <400> 12 aggacggtgg ctgatcaca 19 <210> 13 <211> 21
<212> DNA <213> Artificial Sequence <220> <223> PCR Primer <400>
13 tctctagcca gaagcgatcg a 21 <210> 14 <211> 25 <212> DNA <213>
Artificial Sequence 6 <220> <223> PCR Probe <400> 14 tgaacaagca
gcagagacgg agtga 25 <210> 15 <211> 20 <212> DNA <213> Artificial
Sequence <220><223> PCR Primelr2§400> 15 ggcaaattca acggcacagt
20 <210> 16 <211> 20 <212> DNA <213> Artificial Sequence <220>

8. An antisense oligonucleotide, consisting of the nucleotide sequence shown in SEQ
ID NO:40 or, wherein every internucleoside linkage is a phosphorothioate linkage, nucleotides 1-5
and 16-20 reading from the 5" end to the 3' end each comprise a 2°-O-(2-methoxyethyl) sugar,
nucleotides 6-15 are 2'-deoxynucleotides, every cytosine residue is a 5-methylcytosine, and which

is in the form of a sodium salt.

9. A pharmaceutical or veterinary composition, comprising said antisense
oligonucleotide or pharmaceutically acceptable salt thereof of any one of claims 1-8, and a

pharmaceutically or physiologically acceptable carrier, diluent, or excipient.

10. A pharmaceutical or veterinary composition, comprising said antisense
oligonucieotide or pharmaceutically acceptable salt thereof of any one of claims -8, one or more
other chemotherapeutic agent which functions by a non-antisense mechanism, and a

pharmaceutically or physiologically acceptable carrier, diluent, or excipient.

1i. The pharmaceutical or veterinary composition of claim 10, wherein said one or
more other‘ chemotherapeutic agent which functions by a non-antisense mechanism is selected from
the group consisting of daunorubicin, daunomycin, dactinomycin, doxorubicin, epirubicin,
idarubicin, esorubicin, bleomycin, mafosfamide, ifosfamide, cytosine arabinoside, bis-
chloroethyhiitrosurea, busulfan, mitomycin C, actinomycin D, mithramycin, prednisone,
hydroxyprogesterone, testosterone, tamoxifen, dacarbazine, procarbazine, hexamethylmelamine,
pentamethylmelamine, mitoxantrone, amsacrine, chiorambucil, methylcyclohexylnitrosurea,
nitrogen mustards, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-
azacytidine, hydroxyurea, deoxycoformycin, 4-hydroxyperoxycyclophosphoramide, S-fluorouracil,
S-fluorodeoxyuridine, methotrexate, colchicine, taxol, vineristine, vinblastine, etoposide (VP-16),
trimetrexate, 1irinotecan, topotecan, gemcitabine, teniposide, cisplatin, pemetrexed, and

diethylstilbestrol.



<223> PCR Primer <400> 16 gggtctcgct cctggaagat 20 <210> 17 <211>
27 <212> DNA <213> Artificial Sequence <220> <223> PCR Probe
<400> 17 aaggccgaga atgggaagct tgtcatc 27 <210> 18 <211> 20 <212>
DNA <213> Atrtificial Sequence <220> <223> Antisense Compound
<400> 18 aatggtaatt ctactgaact 20 7 <210> 19 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Antisense Compound <400> 19
atattatcaa gtagggaaac 20 <210> 20 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 20
tttcacattc agtagtccat 20 <210> 21 <1%%1> 20 <212> DNA

12 An antisense oligonucleotide or pharmaceutically acceptable salt thereof of any

one of claims 1-8 for use a medicament.

13, Use of an antisense oligonucleotide or pharmaceutically acceptable salt thereof
of any one claims 1-8 in the manufacture of a medicament for the treatment of a condition or

disease associated with eIF4E expression or overexpression in a mammal.

14, The use of claim 13, wherein said condition or disease is a hyperproliferative

condition or disease.

15.  The use of claim 14, wherein said hyperproliferatvie condition or disease is a

susceptible cancer, tumor or condition characterized by aberrant angiogenesis.

16. The use of claim 15, wherein said hyperproliferative condition or disease
associated with elF4E expression or overexpression is selected from the group consisting of
breast cancer, head and neck cancer, colorectal cancer, prostate cancer, lung cancer, bladder

cancer, ovarian cancer, renal cancer, and glioblastoma.
17.  The use of any one claims 13-16, wherein said mammal is a2 human.

18. The pharmaceutical or veterinary composition of any one claims 10-12, which

is in a form suitable for being administered parenterally.

19.  The pharmaceutical or veterinary composition of claim 18, wherein said

composition is suitable for parenteral administration via intravenous injection or infusion.



<213> Artificial Sequence <220> <223> Antisense Compound <400> 21
cgtgggactg ataaccaatc 20 <210> 22 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 22
atgccaagtt gttttctgac 20 <210> 23 gAhl> 20 <212> DNA <213> Atrtificial
Sequence <220> <223> Antisense Compound a <400> 23 cacctttagc
ABSTRSG@gcatta 20 <210> 24 <211> 20 <212> DNA <213> Artificial Sequence
<220> <223> Antisense Compound <400> 24 aacctatttt tagtggtgga 20 ]
&&swzmzen@1%&?&1@&39%&1%&%@@@5@@1@32 apphyplating the

expressidRlSERIIEOMAIQUALLSARO M {RIFAYGHAY 00 GaRERIA Usudld3tded and are
targeted to nucleic acid encoding elF4E. Methods of using these compounds for modulation of
elF4E expression and for diagnosis and treatment of discases and conditions associated with

expression of elF4E are provided.



<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 26 attaaaatct agcagccatc 20 <210> 27 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 27 aatcactatc tttggaggaa 20 <210> 28 <211> 20

seournc212psPWA <213> Artificial Sequence 9 <220> <223> Antisense
Compound <400> 28 tcttaatatg aatgggactg 20 <210> 29 <211> 20

<110> d3ioSPNARe 185cAHIficill Sequence <220> <223> Antisense
é@@ﬁé@ﬁiﬁ@@gﬂfﬁﬁmggtgtct tcttaaacaa 20 <210> 30 <211> 20
212> DNA €232 Artificial Sequence <220> <223> Antisense
Eompount<46002r30
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<150> 60/576,534
<151> 2004-06-03

<160> 459

<210> 1

<211> 20

<212> DHA

<213> Artificial Sequences

<Z220>
<223> Bntisense Compound

<400> 1
tcecgtcatog ctecteagagg 20

<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> BAntisense Compound
<400> 2

gtgegegega goccagaaatce 20

<210> 3

<211> 20

<Z212> DNA

<213> Artificial Sequence

<ZZ0>
<223> Antisense Compound

<400> 3
atgcattctg cccocccaagga 20



tctgcgtggg actgataacc 20 <210> 31 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 31
tctcgattge ttgacgcagt 20 <210> 32 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense Compound <400> 32 aacagcttct
ctgttttcac 20 10 <210> 33 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense Compound <400> 33 aaaatctagc
<210>a%c(;jcatcagc 20 <210> 34 <211> 20 <212> DNA <213> Atrtificial

Ei; Gence <220> <223> Antisense Compound <400> 34 ggatgtttaa

<213>tatagigitc. 20 <210> 35 <211> 20 <212> DNA <213> Artificial Sequence
<220>
<220>

<Z220>
<2Z1> CDS
222> (19)...(672)

<400> 4
cgatcagatc gatctaag atg geg act gto gaa ccg gaa acc acc cct act 51
Met Ala Thr Val Glu Pre Glu Thr Thr Pro Thr

cct aat ccc cog act aca gaa gag gag aaa acg gaa tcot aat cag gag 99
Pro Asn Pro Pro Thr Thr Glu Glu Glu Lys Thy Glu Ser Asn Gln Glu
ib 20 25

gtt gct aac cca gaa cac tat att aaa cat cec cta cag aac aga tgg 147
Val Ala Asn Pro Glu His Tyr Ile Lys His Pro Leu Gln Asn Arg Trp
30 35 40

gca cto tgg ttt tit aaa aat gat aaa age aaa act tgg caa goa aac 185
Ala Leu Trp Phe Phe Lys Asn Asp Lys Ser Lys Thr Trp Gln Ala Asn
45 50 55

ctyg cgg ctyg atce tee aag ttt gat act gtt gaa gac ttt tgg got ctg 243
Leu Arg Leu Ile Ser Lys Phe Asp Thr Val Glu Asp Phe Trp Bla Leu
60 65 70 75

tac aac cat atc cag ttg tet agt aat tta atg ccet ggc tgt gac tac 291
Tyr Asn His Ile Gln Leu Ser Ser Asn Leu Met Pro Gly Cys Asp Tyr
30 85 90

tca ctt ttt aag gat ggt att gag cct atg tgg gaa gat gag aaa aac 339
Ser Leu Phe Lys Asp Gly Ile Glu Pro Met Trp Glu Asp Glu Lys Asn
95 100 105

aaa Cygg gga gga cga tgyg cta att aca Lig aac aaa cag cag aga cga 387
Lys Arg Gly Gly Arg Trp Leu Ile Thr Leu Asn Lys Gln Gln Arg Arg
110 115 120

agt gac ctc gat cge ttt tgg cta gag aca ottt ctg tge ctt att gga 435
Ser Asp Leu Asp Arg Phe Trp Leu Glu Thr Leu Leu Cys Leu Ile Gly
125 130 135

gaa tct ttt gat gac tac agt gat gat gta tgt gge got gtt gtt aat 483
Gilu Ser Phe Asp Asp Tyr Ser Asp Asp Val Cys Giy Ala Val Val Asn
140 1458 150 155

gtt aga gct aaa gyt gat zag ata geca ata tgg act act gaa tgt gaa 531
Val Arg Ala Lys Gly Asp Lys Ile Ala Ile Trp Thr Thr Glu Cys Glu
160 165 170

aac aga gaa gct gttt aca cat ata ggy agg gta tac aag gaa agg tha 579
Asn Arg Glu Ala Val Thr His Ile Gly RArg Val Tyr Lys Glu Arg Leu
175 18¢C 185



<223> Antisense Compound <400> 35 actgtcttaa tatgaatggg 20 <210>
36 <211> 20 <212> DNA <213> Atrtificial Sequence <220> <223>
Antisense Compound <400> 36 tcaatttatt aaaaattgta 20 <210> 37 <211>
20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound 11 <400> 37 ataaatttgt agcaaagctt 20 <210> 38 <211> 20

Jgda

Gly Lgzg

ct2 2% DMNA = 3rsAttificial Seguenee =220z <223>Antisense:a
Grel <#00>38Haddetgtar geatcataaf20 %210389<x21> 20

<2178 DNA <213> Artifici%a?%equence <220> <#98> Antisense

gct
Ala

205 210
gaagacacct
gaaccaaagce
gttactcaga
tttttttttt
cagaatcecat
tacatacaga
caggaaaaaa
ttatgatgca
tgtactcttg
gtgattcetga
gtaacattgyg
cattctittgyg
tttecattcaa
aaaatgtaac
atgctgtatt
agtagaaaag
cagtgaattg
aatttgtact
atgtgaacaq
aaattgaata

tctgagtatt
ctecttcaaaa
tataagagaa
tttggctaga
aaatgtgttc
ttttacctat
aattetgttyg
tacagttttc
ctgatggctyg
tttecagtttt
tgaaggatcc
taattttttt
atcagtgatc
atcataatta
ttaacacttit
cagtcccatt
tcttttagac
tcttattgea
cataagtttyg
ggtagtatca

<210> 5

<211> 17

<212> DNA

<213> Artificial Sequence

<220>

<Z23>» PCR Primer
<400> 5

tggegactgt cgaaccg
<210> &

<211> 26

<212> DHNA
<213> Artificial Sequence

<220>
<223> PCR Primer
<400> &

agattccecgtt ttctcectett ctgtag

<210> 7
<211> 26
<Z12> DNA

ctcataggag
agcagagtgg
gtctecatteg
gtttccacta
ctggecccact
ccacaatagt
ttcecatttta
tagcaattot
ctagatttta
tcatttgttt
aggaatatga
tgtttttigt
tatgtttgtg
cattcctaac
gtattactta
catattaaga
aactagattt
ggcaagtcte
gagcactagt
tatatatgga

actgcegtcaa
actgcattta
cctttgtcett
tcceccaatcaa
ctgtaatagt
cagaaaacaa
tgcagaagea
ctttgtttcet
atttatttgt
tgettaaatt
cacaaaggtg
aactacaaag
tgatttecta
tagaattagt
ggttattttg
cagtgtacaa
gtecttttat
tatattatgt
ttgattatta

215

gcaatcgaga
aatttgattt
gtacttctgt
agaattacag
tcagtagaat
cttggcattt
tattttgetyg
ttttacageca
ttcectactt
trtttttttt
gaataaacat
ctittgctaca
aacataattg
atgtetgttt
ctttggttaa
aactgtaaat
Lttctcecatcet
coctettitgt
tgtttattac

%

tttgggaget
ccatcttaat
gttcattitt
tacacatcece
taccattaat
ctatacttta
gtttgaaaga
ttgtetttge
gataatatta
ttttcctecat
taattttgtg
aatttatgeca
tggattataa
ttgtatcttt
aaatggetca
aaaatgtgta
ttatagaagg
ggtgtecttec
aatttttaat

627

a&ompoynd 5400239 aaaagcgatc gaggteactt 20, 52102 4Q <211> 2Q,,

Ti2122 BNAGLy Ser Thr Thr Lys Asn Arg Phe val Val

132

792

852

912

972

1032
1092
1152
1212
1272
1332
1392
1452
1512
1572
1632
1692
1752
1812
1842

17

26



<213> Artificial Sequence <220> <223> Antisense Compound <400> 40
tgtcatattc ctggatcctt 20 <210> 41 <211> 20 <212> DNA <213> Artificial

Sequence <220> <223> Antisense Compound <400> 41 tataatccac

aattatgttt 20 <210> 42 <211> 20 <212> DNA <213> Artificial Sequence

213> 252203 <223> Antisense Compound <400> 42 tatgcttctg cataaaatgg
20 <210> 43 <211> 20 <212> DNA <213> Atrtificial Sequence <220>

<220> <223> Antisense Compound <400> 43 gtggtggagc cgctcttagt 20 <210>

<3235 44 <211> 20 <212> DNA <213> Atrtificial Sequence <220> <223>
AfitisEhde® Compound <400> 44 agaaaactgt atgcatcata 20 <210> 45

<400> 7
aaaccaccce tactcectaat coccoy

<210> 8

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Primer

<400> 8
gaaggtgaag gtcggagtc

<210> 9

<211>» 20

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Primer

<400> 9
gaagatggtg atgggatttc

<210> 16

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Probe

<400> 10
caagcttcce gttctecagee

<210> 11

<z211> 2763

<212> DNA

<213> M. musculus

<220>

<220>

<221> CDS

<222> (15}. (668)

<400> 11

26

19

20

20



<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 45 aagacaattc actgtacaca 20 <210> 46 <211> 20

<212> DNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 46 cgacagtcgc catcttagat 20 13 <210> 47 <211> 20
%§>tla?£\|A <213> Art|f|C|aI Se uence <220> <223> @ntlsense

Srmpbut 00 47 finchiird Sagtajeia 20 4103 4B 211520

<212> DNA <4213> Artificial Seguence <220> <223> Antisense

Compound <400> 48 ctagttqtct aaaagacaat 20 <210> 49 <211> 20

gagata%

ast cogrgos, BﬁA%ms%aA?ﬁﬁcWSéaaeﬁ%@ EIDOS<2PB>ARtiGRNSEE 98
Asn Pﬁﬁ Pro Pro Plj Sél g u Glu Lys Thr Glu Ser Asn Gln Glu Val
ompound <40 o5
gct aac cca gag cac tat att aaa cac cct cta cag aac agg tgg gea 146
Ala Asn Pro Glu His Tyr Ile Lys His Pro Leu Gin Asn Arg Trp Ala
30 35 40
cte tgg ttt Lttt zaa aat gat aaa age aaa act tgg caa gca aac ctt 194
Leu Trp Phe Phe Lys Asn Asp Lys 3er Lys Thr Trp Gln Ala Asn Leu
45 50 55 60
cga ttg atc tet aag ttt gat act gtt gaa gac ttt tgg get cta tac 242
Arg Leu Ile Ser Lys Phe Asp Thr Val Glu Asp Phe Trp Ala Leu Tyrx
6o 70 75
aac cat alc cag ttg tet agt aat tta atg cct ggc tgt gac tac tca 290
Asn His Ile Gln Leu Ser Ser Asn Leu Met Pro Gly Cys Asp Tyr Ser
B8O 85 90
ctt ttt aag gac ggg att gag cct atg tygg gaa gat gag aas aac aaa 338
Leu Phe Lys Asp Gly Ile Glu Pro Met Trp Glu Asp Gilu Lys Asn Lys
85 100 105
cga gga gga cgyg tgg ctg atc aca ctg aac aag cag cag aga <gg agt 386
Arg Gly Gly Arg Trp Leu Ile Thr Leu Asn Lys Gln Glrn Arg BArg Ser
110 1i5 126
gac cte gat cge tte tgg cta gag aca ctg ctg tge ctt att gga gaa 434
Asp Leu Asp Arg Phe Trp Leu Glu Thr Leu Leu Cys Leu Ile Gly Glu
125 13¢ 135 140
tct ttce gat gac tac agt gat gat ghbg tgt gga gcot gtt gtt aat gtt 482
Ser Phe Asp Asp Tyr Ser Asp Asp Val Cys Gly Ala Val Val Asn Val
145 150 55
aga gcet aaa ggce gat aag ata gca ata tgg act act gag aght gaa aac 530
Arg Ala Lys Gly Asp Lys Ile Ala Ile Trp Thr Thr Glu Ser Glu Asn
160 165 170
aga galt gca gltc aca cac ata ggg agg gta tac aag gaa agg tta gga 578
Arg Asp Ala Val Thr Bis Ile Gly Arg Val Tyr Lys Glu Arg Leu Gly
175 180 185
ctt cct cecg aag ata gtg att ggt tat cag tco cac gca gac aca get 626
Leu Pro Pro Lys Ile Val Tle Gly Tyr Gln Ser His Ala Asp Thr Ala
120 1325 200
aca aag agc gge tee ace act aaa aat agg ttt gtt gtt taa 668
Thr Lys Ser Gly Ser Thr Thr Lys Asn Arg Phe Val val ~*
205 210 215
aaagacacct tctgagtatt ctcacaggag actgegtcac geaatcgaga ttgggagetg 728
aaccaaagcece tcatcasage agagtggact gecactgaagt tgattccatce caagtgttge 788
taagatataa gagaagtctce attegecttt gtettgtact totghgttea ttetectccoo 848
ccacceccaa tttttgetag tgtgtccact atcccaatca aagaattaca ghtatacgtea 908
ccccagaacc cgcagatgtg ttoctggeoce getcectgltaac agccggttag aattaccatg 963



tgtagtcatc aaaagattct 20 <210> 50 <211> 20 <212> DNA <213> Avtificial

Sequence <220> <223> Antisense Compound <400> 50 attgtggata

ggtaaaatct 20 <210> 51 <211> 20 <212> DNA <213> Artificial Sequence
<220> <223> Antisense Compound 14 <400> 51 tgctgttcac atggaagaca

acaca(%%a%z'g‘pgqégt%%%]gcggtaizc%%>a|2aNéAa‘1 <a2a]é%>t%gglccg%'lc§aeq:%%%%%tgﬁzczol%ég

aggaaé§§%3>ﬂﬁagggféﬁ%cgﬂg

g

4005 52, alcaaactad [etceanak

2

2%

gagtaGFs2=12Q =21 2>t DNAC<2d 3>t Artificial Sequence: <2203t<2235 1148
gctgatghfiSeAsErCompoUnd Q40035 8taaatitaaat geargtceatt 20F 2105941208

tttca ii
caggaatatyg
tgtttettgt
tatgtctgtg
ttecctaacta
attcttaggt
ttaagacagt
agatttgtcc
ctettgtgte
ttatgtttat
gtggetatet
tttgactatg
agcggetaga
gtaaggaaag
cacaataaac
taaacttgaa
ctgcagtacy
agggtaagelt
taagtggtgg
acggaattaa
ttgtcacaga
tetgtaccoct
tggtctatgt
gctgattgat
ggattetagt
agaagtatca

<210> 12
<211> 1%
<Z212> DNA

~20:571% DNA 2185 AificarSen

ca tia

acagaa
aactacaaag
tgatcocctaa
gaattagtat
tattttgett
gtacaaaact
tttatttcte
ttcttagagt
tacaattttt
ttttaataaa
ttacagttga
aactgattgt
tatatagaga
aagtattaag
accttgatet
taattgtata
gaactgtgyg
ttgttatgaa
tagecattget
taactccctyg
acatcltactg
Tgggetgeat
acagtgtaca
agttgtatct
actttagaaqg

ctttgctaca
acataatigt
gtctgeettt
tggttacaat
gtaaataaaa
catctctaga
gtcttecocca
aataaattga
gttaaggeac
tgagyattyg
tgggtttaag
aacatgcgtt
aactacttat
attctitgta
gttcagatcc
tagcagagtg
Ltcacactga
cttattatgt
ttcagtgett
tgtggatcat
tcotggetgt
ggcatgaagy
attagagatt
tgaaaaaaga

<Z213> RArtificial Seguence

<220

<223> PCR Prinmer

<4C0> 12
aggacgqlyy

<210> 13
<211> 21
<212> DNA

ctgatcaca

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 13

tctetageca gaagegatceg a

<210> 14
<211> 25
<212> DNA

<Z213>» Artificial Seguence

aatttatgca
ggactataaa
gtatctctat
ggctcaagta
tgtgtacagt
aggaatctgt
tgcacagect
ctaggtagta
agttgectcag
ggttttggtg
atgtttttac
agggacatta
attggtcaat
tcatttaaag
tgtgagatga
gaaaccattg
taacttgata
acgtcaagaa
tggaaatagce
tgagagatct
cttgtatgag
tggetgatga
aattcetcata
atcataaaat

gecatictttg
tttcattcaa
aatgtaacac
getgtacttt
gaaaageggt
gaattgtert
acttcgtatt
cagtttggag
tcacatgtaa
tcetaggttyg
catcaccatt
ttaatggceca
gtgttactat
tgttgcagta
caaacatgaa
ggtgtggetyg
gctgagagaa
aagatcctta
tgtataaccg
gatgctcacy
tttgacattyg
acccecggttyg
ggctttctta
ttecttttea
acagtittta

déiﬁﬁ§qgéé@>gtgaaggatc

gtaatttttt
atcagtgatc
cataattaca
aacactttgt
cccatccata
ttagacaact
gcaaggcagt
cactagttta
ttacactgat
agtgatggac
cggtaggaac
gaaaattagc
ctgaataaaa
tggttttety
gacattttgt
ttaacgcecga
aaatgetctt
taaaatacat
cctgetettg
atctcagecat
caacatgata
geteectgaa
ccaacatgtg
ttcatttgta
aagtt

1268
1328
1388
1448
1508
15¢8
1628
1688
1748
1808
1868
1928
1288
2048
2108
2168
2228
2288
2348
2408
2468
2528
2588
2648
2708
2763

12

21



<223> Antisense Compound <400> 54 cgctcttagt agctgtgtct 20 <210> 55
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 55 atcttagatc gatctgatcg 20 <210> 56 <211> 20
<212> DNA <213> Artificial Sequence 15 <220> <223> Antisense
Compound <400> 56 acagtcgcca tcttagatcg 20 <210> 57 <211> 20

<220> <212> DNA <213> Atrtificial Sequence <220> <223> Antisense
Compound <400> 57 ttagcaacct cctgattaga 20 <210> 58 <211> 20

<223> 25109 PNA <213> Artificial Sequence <220> <223> Antisense

400> G@mMpound <400> 58 tctgggttag caacctectg 20 <210> 59 <211> 20

tgaacasddZyBPNAyacqgy agtga 25

<210> 15

<211> 20

<Z1Z> DNA

<213> Artificial Sequence

<220>
<223> PCR Primer

<400> 15
ggcaaattca acggcacagt 20

<210> 16

<211> 20

<212> DNA

<Z213> Artificial Seqguence

<220>
<223> PCR Primer

<4300> 16
gggtctoget ccetggaagat 20

<Z10> 17

<z2l1l> 27

<Z2l2> DNA

<213> Artificial Sequence

<220>

<223> PCR Probe

<400> 17
aaggccgaga atgggaaget tgteatce 27

<210> 18

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 18
aatggtaatt ctactgaact 20



<213> Artificial Sequence <220> <223> Antisense Compound <400> 59
gccaagtttt gcttttatca 20 <210> 60 <211> 20 <212> DNA <213> Artificial

Sequence <220> <223> Antisense Compound <400> 60 gtttgcttgc
caagttttgc 20 16 <210> 61 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense Compound <400> 61 tcttcaacag

<210>tatcaaactt 20 <210> 62 <211> 20 <212> DNA <213> Artificial Sequence
<211><Z20> <223> Antisense Compound <400> 62 aaaagtcttc aacagtatca 20
<212> 310> 63 <211> 20 <212> DNA <213> Atrtificial Sequence <220> <223>

<213>

<220>

223>

<400>

ARtiddns C ofpoting® <400> 63 agagcccaaa agtcttcaac 20 <210> 64

Antisense Compound

19

atattatcaa gtagggaaac

<Z210>
<211l>
<21Z>
<213>
<220>
<223>

<400>

20

20

DHA

Artificial Segquence

Antisense Compound

290

tttcacatte agtagtcocat

<Z210>
<211>
<212>
<213>
<220>
<223>

<400>

21

20

DNA

Artificial Sequence

Antisense Compound

21

cgtgggactg ataaccaatc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

22

20

DNA

ABrtificial Seguence

Antisense Compound

22

atgeccaagtt gttttctgac

<210>
<z2il>
<212>
<213>

<220>

<223>

23

20

DNA

Artificial Sequence

Entisense Compound

20

20

20

20



<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 64 gacaactgga tatggttgta 20 <210> 65 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound 17 <400> 65 tactagacaa ctggatatgg 20 <210> 66 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> Antisense

<400- Gampound <400> 66 taaattacta gacaactgga 20 <210> 67 <211> 20

cacct 522> 1RNA £213> Artificial Sequence <220> <223> Antisense 20
Compound <400> 67 ggcattaaat tactagacaa 20 <210> 68 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> Antisense

2177 Gdmpound <400> 68

<Z21i>
<212> DNA
<213> Artificial Sequence

<220>
<Z223>» Antisense Compound

<400> 24
aacctatttt tagtggtgga 20

<210> 25

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 25
tagcageeat cagcaagagt 20

<210> 26

<Z211> 290

<212> DHA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 26
attaaaatct agcagccatc 20

<210> 27

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 27
aatcactatc tttggaggaa 20

<210> 28

<211> 20

<212> DNA

<213> Artificlal Sequence



agccaggcat taaattacta 20 <210> 69 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 69
gtcacagcca ggcattaaat 20 <210> 70 <211> 20 <212> DNA <213>
Artificial Sequence 18 <220> <223> Antisense Compound <400> 70
gagtagtcac agccaggcat 20 <210> 71 <211> 20 <212> DNA <213>

<220> Artificial Sequence <220> <223> Antisense Compound <400> 71
aaagtgagta gtcacagcca 20 <210> 72 <211> 20 <212> DNA <213>

<223> Artificiab Sedqueeneen<«220> <223> Antisense Compound <400> 72

<100 GGitaaaaa gtgagtagtc 20 <210> 73 <211> 20 <212> DNA <213> Artificial

tetta Qggegg%%géégQg 20

<210> 29

<211> 20

<212> DNA

<213> Artificial Sequence

<Z220>
<223> Antisense Compound

<400> 29
gaaggtgtct tcettaaacaa 20

<Z210> 30

<211> 20

<212> DHNA

<213» Artificial Sequence

220>
<Z23> Antisense Compound

<400> 30
tetgegtggg actgataacc 20

<210> 31

<211> 20

<212> DNA

<2313>» Artvificial Sequence

<220>

<223> Antisense Compound

<400> 31

tetegattge ttgacgeagt 20

<210> 32

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<ZZ3> Antisense Compound

<400> 32
aacagecttel ctgttttcac 20

10



<223> Antisense Compound <400> 73 tcttcccaca taggctcaat 20 <210>
74 <211> 20 <212> DNA <213> Atrtificial Sequence <220> <223>
Antisense Compound <400> 74 tctcatcttc ccacataggc 20 19 <210> 75
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
<2105 (.;,gmpound <400> 75 gtttttctca tcttcccaca 20 <210> 76 <211> 20 <212>
<211> DNA <213> Artificial Sequence <220> <223> Antisense Compound
<z1z> <4B0> 76 aaagattctc caataaggca 20 <210> 77 <211> 20 <212> DNA
<213> 221 35iAHlciad Seguence <220> <223> Antisense Compound <400> 77

<320 acatcatcac tgtagtcatc 20 <210> 78 <211> 20 <212> DNA

<223> Antisense Compound

<400> 33
aaaatctage agoecatcage 20

<210> 34

<211> 20

<212> DNA

<213> Artificlal Sequence

<Z220>
<223> Antisense Compound

<400> 34
ggatgtttaa tatagtgttc 20

<210> 35

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
<400> 35

actgtcttaa tatgaatggg 20

<210> 36

<211> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> Antisense Compound
<400> 36

tcaatttatt zaaaattgta 20

<2106> 37

<211> 20

<Z212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Compound

il



<213> Artificial Sequence <220> <223> Antisense Compound <400> 78
gctctaacat taacaacagc 20 <210> 79 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound 20 <400> 79
tcttatcacc tttagctcta 20 <210> 80 <211> 20 <212> DNA <213> Artificial
<ip0> 2€quence <220> <223> Antisense Compound <400> 80 tgctatctta
ataaadCagetlag2Q,s240> 81 <211> 20 <212> DNA <213> Artificial Sequencey
<220> <223> Antisense Compound <400> 81 gtccatattg ctatcttatc 20
<210> 82 <211> 20 <212> DNA <213> Atrtificial Sequence <220> <223>

<210>
<211>
<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 38
aaaactgtat gcatcataat

<Z210> 39

<211> 20

<212> DNA

<Z13> Artificial Sequence

<220>
<223> Antisense Compound

<400> 39
aaaagcgatc gaggtcactt

<210> 440

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<ZZ23> Antisense Compound

<400> 40
tgtcatattc ctggatecctt

<210> 41
<211> 20
<212> DNA

<213> Artificlal Seguence
<220>
<223> Antisense Compound

<400> 41
tataatccac aasttatgttt

<210> 42

<211> 20

<212> DNA

<213> Artificial Sequence

éﬁtisense Compound <400> 82 tcagtagtcc atattgctat 20 <210> 83

20

20

20

20

12



<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 83 tccttgtata cccteectat 20 <210> 84 <211> 20 <212>
DNA <213> Artificial Sequence 21 <220> <223> Antisense Compound
<400> 84 acctttcctt gtataccctc 20 <210> 85 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 85

<220> tcctaacctt tccttgtata 20 <210> 86 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense Compound <400> 86 ggaggaagtc

223> AaEcafte26°810% 87 <211> 20 <212> DNA <213> Artificial Sequence

400> $220> <223> Antisense Compound <400> 87

tatgettcectg cataaaatgg 20

<210> 43

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
<400> 43

gtggtggagc cgctcttagt 20

<210> 44

<Z21i> 20

<212> DNA

<213> Artificial Seguence
<220>

<223> Antisense Compound

<400> 44
agaaaactgt atgcatcata 20

<210> 45

<211> 20

<212> DNA

<213> Artificial Seqguence
<220>

<223> Antisense Compound

<400> 45
aagacaattc actgtacaca 29

<210> 46

<2311i> 20

<212> DNA

<Z213> Artificial Sequence
<220>

<223> Antisense Compound

<400> 46
cgacagtege catcttagat 20

i3



tgataaccaa tcactatctt 20 <210> 88 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense Compound <400> 88 gtagctgtgt
ctgcgtggga 20 22 <210> 89 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Antisense Compound <400> 89 ttagtggtgg
<210>ageegcetett 20 <210> 90 <211> 20 <212> DNA <213> Artificial Sequence
<211><#20> <223> Antisense Compound <400> 90 acaacaaacc tatttttagt 20
<212><RE0> 91 <211> 20 <212> DNA <213> Atrtificial Sequence <220> <223>
<213> KritisénseCompbemeE <400> 91 gtcttcttaa acaacaaacc 20 <210> 92

<220>
<223> Antisense Compound

<400> 47
ttttcctgta aagtatagaa

<210> 48

<211i» 20

<212> DNA

<Z213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 48
ctagttgtct aaaagacaat

<210> 4%

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Compound

<400> 49
tgtagtcatc aaaagatict

<210> 50

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 50
attgtggata ggtaaaatct

<210> b1

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Compound

<211> 20 <212> DNA <213> Artificial Sequence <220>

20

20

20

20
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<223> Antisense Compound <400> 92 atactcagaa ggtgtcttct 20 <210>
93 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
Antisense Compound 23 <400> 93 tgagaatact cagaaggtgt 20 <210> 94
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 94 agctcccaaa tctcgattgec 20 <210> 95 <211> 20
<400><212> DNA <213> Atrtificial Sequence <220> <223> Antisense
tgetgCompeuiindasti6> 95 ggctttqgtt cagctcccaa 20 <210> 96 <211> 20 20
<212> DNA <213> Artificial Sequence <220> <223> Antisense
<210>GA@Mpound <400> 96 atgagacttc tcttatatct 20 <210> 97 <211> 20 <212>

<z11>DNA
<212> DNA
<z13> Artificial Seguence

<220>
<223> hAntisense Compound

<400> 52
atcaaactag tgctccaaac

<210> 53

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 53
aaatttaaat gcagtccact

<210> 54

<211> 20

<212> DHNA

<213> Artificial Sequence

<Z20>
<223> Antisense Compound

<400> 54
cgetottagt agetgtgtcot

<210> 55

<2il> 20

<212> DNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> b5
atcttagate gatctgatcg

<210> 56

<211> 20

<212> DNA

<Z213> Artificial Sequence

20

20

20

20
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<213> Artificial Sequence <220> <223> Antisense Compound <400> 97
ggcgaatgag acttctctta 20 <210> 98 <211> 20 <212> DNA <213>
Artificial. Sequence 24 <220> <223> Antisense Compound <400> 98
agacaaaggc gaatgagact 20 <210> 99 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 99

<220> gtacaagaca aaggcgaatg 20 <210> 100 <211> 20 <212> DNA <213>
Art|f|C|aI Sequence <220> <223> Antisense Compound <400> 100

<2237 itgaRGGgatigigea 20 <210> 101 <211> 20 <212> DNA <213>

<400> AgIngICIa| Sequence <220> <223> Antisense Compound <400> 101

acagtgigtaatict tigaitggga 20 <210> 102 20

<210> 57

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 57
ttagcaaccet cctgattaga : 20

<210> 58

<211> 20

<212> DNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> B8
tetggyttag caacctcectyg 20

<210> 59

<2i1> 20

<212> DNA

<213>» Artificial Seqguence

<220>
<223> Antisense Compound

<400> 59
gccaagtttt gecttttatca 20

<Z10>» 60

<z1l1l» 20

<212> DNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 60
gtttgcttge caagttttge 20

16



<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 102 ctagcagcca tcagcaagag 20 <210> 103 25 <211>
20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 103 ctgaaatcag aatcactaat 20 <210> 104 <211> 20
<210> $212> DNA <213> Artificial Sequence <220> <223> Antisense
<211> €pmpound <400> 104 gatccttcac caatgttaca 20 <210> 105 <211> 20
i;igi Pg@ggilgi\% <213> Artificial Sequence <220> <223> Antisense
ompoun <A065™105 tcctqgatcc ttcaccaatg 20 <210> 106 <211> 20
<220> <212> DNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 106

<223> Antisense Compound

<400> 61
tcttcaacag tatcaaactt 20

<210> 62

<211> 20

<212> DNA

<213> Artificial Seguence
<220>

<223> Antisense Compound

<400> 62
aaaagtottc aacagtatca 20

<Z23i0> 63

<211> 20

<212> DNA

<Z13> Artificial Seguence

<220>
<223> Antisense Compound

<400> 63
agagcccaaa agtcttceaac 20

<210> 64

<Z211> 20

<212> DNA

<Z13> Artificial Sequence

<220>
<223> Antisense Compound
<400> 64

gacaactgga tatggttgta 20

<210> 65

<211> 20

<212> DNA

<213> aArtificial Sequence
<220>

<223> Antisense Compound

17



aagctttgta gttacaaaaa 20 <210> 107 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound 26 <400> 107
tagcaaagct ttgtagttac 20 <210> 108 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 108

<400> g@atgcataa atttgtagca 20 <210> 109 <211> 20 <212> DNA <213>

tactagrrtificial Segudnee <220> <223> Antisense Compound <400> 109 20
gaatgaaatg cataaatttg 20 <210> 110 <211> 20 <212> DNA <213>

<210> Adificial Sequence <220> <223> Antisense Compound <400> 110

<211> gaattgaatg aaatgcataa 20 <210> 111 <211> 20 <212> DNA <213>

<z12> Artificial Sequence <220>
<Z213> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 66
taaattacta gacaactgga 20

<210> 67

<21il> 20

<212> DNA

<213>» Artificial Seguence

<Z20>
<223> Antisense Compound

<400> &7
ggcattaaat tactagacaa 20

<Z10> 68

<211»> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 68
agceaggeat taaattacta 20

<210> 69

<231> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
<400> 69

gtcacagcca ggcattaaat 20

<210> 70

<Z211> 20

<Z1Z2> DNA

<213> Artificial Seguence

18



<223> Antisense Compound <400> 111 tcactgattt gaatgaaatg 20 <210>
112 <211> 20 <212> DNA <213> Atrtificial Sequence 27 <220> <223>
Antisense Compound <400> 112 catagatcac tgatttgaat 20 <210> 113
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
<2z0> Compound <400> 113 ctagttagga atgtaattat 20 <210> 114 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> Antisense
<223> Ephip6RE <ABOSTFL4 taattctagt taggaatgta 20 <210> 115 <211> 20
<100> 212> DNA <213> Artificial Sequence <220> <223> Antisense
gagtademPauReL 400> 115 cagacatact aattctagtt 20 <210> 116 <211>20 ,,
<212> DNA

<210> 71

<Z11» 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Compound

<400> 71
aaagtgagta gtcacageccea 20

<210> 72

<211> 20

<212> DNA

<213> Artificial Seguence
<L220>

<Z223> Antisense Compound

<400> 72
tcettaaaaa gtgagtagte 20

<210> 73

<211> 20

<212> DNA

<213> Artificial Seguence
<220>

<223> Antisense Compound

<4Q0> 73
tottcececaca taggeotcaat 20

<210> 74

<211> 20

<21Z> DNA

<213> Artificial Ssquence
220>

<223> Antisense Compound

<4Q0> T4
feteatette ccacatagge 20

19



<213> Artificial Sequence <220> <223> Antisense Compound <400>
116 gcttttctac ttgagccatt 20 <210> 117 28 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 117
ttgtacactg tcttaatatg 20 <210> 118 <211> 20 <212> DNA <213> Atrtificial

<210> Sequence <220> <223> Antisense Compound <400> 118 cagttttgta

:Z%;i Cdctgtctta 20 <210> 119 <211> 20 <212> DNA <213> Artificial

<7130 §§f@y§r&% <gg05e<g(923> Antisense Compound <400> 119 gtlttacagtt
ttgtacact 50 <DT057120 <211> 20 <212> DNA <213> Artificial

<220> Sequence <220> <223> Antisense Compound <400> 120 gtacacattt
tatttacagt 20 <210> 121

<223> Antisense Compound

<400> 75
gittttetca teotitcccaca 20

<210> 76

<Z1l> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Compound

<400> 76
aaagattctc caataaggcea 20

<210> 77

<211> 20

<212> DNA

<213> Artificial Sequence
<Z2z20>

<223> Antisense Compound

<400> 77
acatcatcac tgtagtcate 20

<210> 78

<211> 20

<212> DNA

<Z213> Artificial Sequence
<Z20>

<223> Antisense Compound

<400> 78
getctaacat taacaacage 20

<210> 79

<211> 20

<212> DNA

<Z13> Artificial Sequence
<ZZ20>

<223> Antisense Compound

20



<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 121 29 aaggacaaat ctagttgtct 20 <210> 122 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 122 tttcacactc agtagtccat 20 <210> 123 <211> 20
<400> <Z12> DNA <213> H. sapiens <220> <400> 123 atggactact gaatgtgaaa
tettagoelgbagouce211> 20 <212> DNA <213> H. sapiens <220> <400> 20
124 gattggttat cagtcccacg 20 <210> 125 <211> 20 <212> DNA <213> H.
<210> SApiens <220> <400> 125 gtcagaaaac aacttggcat 20 <210> 126 <211>

<211> 20
<212> DNA
<z213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 8O
tgctatctta tcacctttag

<210> 81

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Compound

<400> 81
gtccatattg ctatettate

<210> 82

<211> 20

<212> DHNA

<213> Artificial Sequence

<220>
<223> Antisense Conpound

<400> 82
tcagtagtce atattgetat

<210> 83

<211> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> BAntisense Compound

<400> 83
tececttgtata cococteoectat

<210> 84

<211> 20

<212> DNA

<213> Artificisl Seguence

20

20

20

20

21



<212> DNA <213> H. sapiens <220> <400> 126 taatgttaga gctaaaggtg
20 <210> 127 30 <211> 20 <212> DNA <213> H. sapiens <220> <400>
127 tccaccacta aaaataggtt 20 <210> 128 <211> 20 <212> DNA <213>
H. sapiens <220> <400> 128 actcttgctg atggctgcta 20 <210> 129 <211>
20 <212> DNA <213> H. sapiens <220> <400> 129 gatggctgct agattttaat
<220> 20 <210> 130 <211> 20 <212> DNA <213> H. sapiens <220> <400>
caggcccatt catattaaga 20 <210> 131 <211> 20 <212> DNA <213> H.
<2?3>S%nhé?ls < mpoun

<400> B4
accttteett gtataccete 20

<210> 85

<21i> 20

<Z212> DNA

<213> Artificial Sequence

<Z20>
<223» Antisense Compound

<400> 85
tectaacctt tecttgtata 20

<210> B6

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 86
ggaggaagtc ctaacctttce 20

<210>» 87

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
<400> 87

tgataaccaa tcactatott 20

<210> 88

<211> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 88
gtagctgtgt ctgcgtggga 20

22



<400> 1.31 ttgtttaaga agacaccttc 20 <210> 132 <211> 20 <212> DNA
<213> H. sapiens <220> 31 <400> 132 ggttatcagt cccacgcaga 20 <210>
133 <211> 20 <212> DNA <213> H. sapiens <220> <400> 133
actgcgtcaa gcaatcgaga 20 <210> 134 <211> 20 <212> DNA <213> H.
<210> sapiens <220> <400> 134 gtgaaaacag agaagctgtt 20 <210> 135 <21.1>
<211> 20 <212> DNA <213> H. sapiens <220> <400> 135 gctgatggct gctagatttt
zggi % 210> 136 <211> 20 <212> DNA <213> H. sapiens <220> <400>
é aacactataltlfaaacatcc 20 <210> 137
<220>

<223> Antisense Compound
<400> 89

ttagtggtgg agccgetcett 20

<210> 90

<211> 20

<212> DNA

<Z213> Artificial Sequence
<220>

<Z223> Antisense Compound

<400> 90
acaacaaacc tatttttagt 20

<210> 91

<211> 20

<212> DHNA

<213> Artificial Sequence
<220>

<223> Antisense Compound

<400> 21 _
gtcttcttaa acaacaaacc 20

<210> 92

<211> 20

<212> DNA

<Z13> Artificial Sequence
<220>

<223> Antilsense Compound

<400> 92
atactcagaa ggtgtcttct 20

<210> 23

<211> 20

<212> DNA

<213> Artificial Sequence
<Z220>

<223> Antisense Compound

23



<211> 20 <212> DNA <213> H. sapiens <220> <400> 137 aagctttgct

acaaatttat 20 <210> 138 <211> 20 32 <212> DNA <213> H. sapiens

<220> <400> 138 attatgatgc atacagtttt 20 <210> 139 <211> 20 <212>

DNA <213> H. sapiens <220> <400> 139 aagtgacctc gatcgctttt 20 <210>
<400> 190 <211> 20 <212> DNA <213> H. sapiens <220> <400> 140
tgagayayatccmy gaatatgaca 20 <210> 141 <211> 20 <212> DNA <213> H. 20

sapiens <220> <400> 141 ccattttatg cagaagcata 20 <210> 142 <211> 20
<210 <l2> DNA <213> H. sapiens

<211> 20
<212> DNA
<213> Artificial Seqguence

<220>
<Z223> Antisense Compound

<400> 94
agctcccaaa totegattge 20

<210> 95

<211>» 20

<212> DNA

<213> Axrtificial Seguence

<220>
<223> Antisense Compound

<400> 95
ggctttggtt cagctecccaa 20

<210> 9¢

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 96
atgagacttc tcttatatct 20

<Z106> 97

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
<400> 97

ggcgaatgag acttcteotta 20

<210> 98

<211> 20

<212> DNA&

<213> Artificial Sequence

24



<220> <400> 142 actaagagcg gctccaccac 20 <210> 143 <211> 20
<212> DNA <213> H. sapiens <220> <400> 143 33 tatgatgcat acagttttct
20 <210> 144 <211> 20 <212> DNA <213> H. sapiens <220> <400>
144 atctaagatg gcgactgtcg 20 <210> 145 <211> 20 <212> DNA <213>
<220> H. sapiens <220> <400> 145 ttctatactt tacaggaaaa 20 <210> 146 <211>
20 <212> DNA <213> H. sapiens <220> <400> 146 tgtcttccat
©223> diyakitcdyca 20res10> 147 <211> 20 <212> DNA <213> H. sapiens
<400> 420> <400> 147 gtttggagca ctagtttgat 20

agacaaaggc gaatgagact 20

<210> 9%

<2ti>» 20

<Z212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 99
gtacaagaca aaggcgaatyg 20

<210> 100

<211> 20

<212> DNA

<213> Axtificial Sesquencs

<220>
<223>» Antisense Compound

<400> 100
tctttgattg ggatagtgga 20

<210> 101

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<ZZ23> Antisense Compound
<400> 101

ctgtaattct ttgattggga 20

<210> 102

<211i> 20

<212> DNA

<213> Artificial Ssguence
<220>

<223>» Antisense Compound
<400> 102

ctagcagcea tcagcaagag 26

<210> 103

25



<210> 148 <211> 20 <212> DNA <213> H. sapiens <220> <400> 148

agacacagct actaagagcg 20 <210> 149 <211> 20 <212> DNA 34 <213>

H. sapiens <220> <400> 149 cgatctaaga tggcgactgt 20 <210> 150

<211> 20 <212> DNA <213> H. sapiens <220> <400> 150 tctaatcagg
<211> aggtt_gctaa 20 <210> 151 <211> 20 <212> DNA <213> H. sapiens
<212> Zpp0> <400> 151 caggaggttg ctaacccaga 20 <210> 152 <211> 20
<213 25555IBNA SITISEE sapiens <220> <400> 152 tgataaaagc aaaacttgge
<o0p» 20 <210> 153 <211> 20 <212> DNA

<Z23> Antisense Compound

<400> 103
ctgaaatcag aatcactaat 20

<210> 104

<211> 20

<212> DNA

<213>» Artificial Sequence
<2Z20>

<223> Antisense Compound

<400> 104
gatcettcac caatgttaca 20

<210> 105
<Z11> 20

<212Z> DNA
<213> Artificial Seqguence

<z220>
<223> Antisense Compound

<400> 105
tectggatec tteaccaatg 20

<210> 106

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223>» BEntisense Compound
<400> 106

aagctittgta gttacaaaaa 20

<z210> 107

<21l> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Compound

26



<213> H. sapiens <220> <400> 153 gcaaaacttg gcaagcaaac 20 <210>
154 <211> 20 <212> DNA <213> H. sapiens <220> <400> 154 35
gttgaagact tttgggctct 20 <210> 155 <211> 20 <212> DNA <213> H.
sapiens <220> <400> 155 tacaaccata tccagttgtc 20 <210> 156 <211> 20
<400><22> DNA <213> H. sapiens <220> <400> 156 ccatatccag ttgtctagta 20
tagcasxRIO>ESTa2td> 20 <212> DNA <213> H. sapiens <220> <400> 157 2¢
tccagttgtc tagtaattta 20 <210> 158 <211> 20 <212> DNA <213> H.
210> Spiens <220> <400> 158
<211> 20

<212> DNA
<213>» Artificial Sequence

<Z220>
<223> Antisense Compound

<400> 108
azatgcataa atttgtageca 20

<210> 108

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Entisense Compound

<430> 109
gaatgaaatyg cataaatttyg 20

<210> 110

<211> 20

<Z212> DNA

<213> Artificial Sequence

<Z220>
<223> Bntisense Compound

<400> 110
gatttgaatg aaatgcataa 20

<210> 111

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Compound
<400> 111
tcactgattt gaatgaaatg 20

<210> 112

<211> 20

<212> DNA

<Z13> Artificial Seguence
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ttgtctagta atttaatgcc 20 <210> 159 <211> 20 <212> DNA <213> H.

sapiens <220> <400> 159 atttaatgcc tggctgtgac 20 <210> 160 <211> 20

<212> DNA 36 <213> H. sapiens <220> <400> 160 atgcctggct gtgactactc

20 <210> 161 <211> 20 <212> DNA <213> H. sapiens <220> <400>
<220> 161 tggctgtgac tactcacttt 20 <210> 162 <211> 20 <212> DNA <213> H.

sapiens <220> <400> 162 gactactcac tttttaagga 20 <210> 163 <211> 20
<223> 221 28DNA K23, sapiens <220> <400> 163 attgagccta tgtgggaaga
<a00> 20 ,<210> 164 <211> 20

catagatcac tgatttgaat 20

<210> 113

<211> 20

<212> DNA

<213> Artificial Sesqguence
<220>

<223> Antisense Compound

<400> 113
ctagttagga atgtaattat 20

<210> 114

<211> 20

<212> DNA

<213>» Artificial Seguence

<Z220>
<Z223> Antisense Compound

<400> 114
taattctagt taggaatgta 20

<210> 115

<Z11> 20

<212> DNA

<213> Artificial Seguence
<220>

<Z23> Antisense Compound

<400> 115
cagacatact azattctagtt 20

<210> 116

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Compound

<400> 116

getttictac tigagecatt 20

<210> 117
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<212> DNA <213> H. sapiens <220> <400> 164 gcctatgtgg gaagatgaga

20 <210> 165 <211> 20 <212> DNA <213> H. sapiens <220> <400>
165 tgtgggaaga tgagaaaaac 20 37 <210> 166 <211> 20 <212> DNA

<213> H. sapiens <220> <400> 166 tgccttattg gagaatcttt 20 <210> 167
<211> €211> 20 <212> DNA <213> H. sapiens <220> <400> 1.67 gatgactaca

<212> qigatgatgt 20 <210> 168 <211> 20 <212> DNA <213> H. sapiens
<213> 295p5eapb>*168FEfttgtta atgttagage 20 <210> 169 <211> 20 <212>
DNA <213> H. sapiens <220>

<220
<223> Antisense Compound

<400> 117
ttgtacactg tcttaatatg

<210> 118

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 118
cagttttgta cactgtctta

<210> 119

<211> 20

<212> DNA

<213> Artificial Segquence

<220>
<223> Antisense Compound

<400> 119
atttacagtt ttgtacactg

<210> 120

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Compound

<400> 120
gtacacattt tatttacagt

<210> 121

<211>» 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 121
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<400> 169 tagagctaaa ggtgataaga 20 <210> 170 <211> 20 <212> DNA
<213> H. sapiens <220> <400> 170 ctaaaggtga taagatagca 20 <210>
171 <211> 20 <212> DNA 38 <213> H. sapiens <220> <400> 171
gataagatag caatatggac 20 <210> 172 <211> 20 <212> DNA <213> H.
aaggacgaplens ag220>«400> 172 atagcaatat ggactactga 20 <210> 173 <211>20
20 <212> DNA <213> H. sapiens <220> <400> 173 atagggaggg
210> Blacaagga 20 <210> 174 <211> 20 <212> DNA <213> H. sapiens
<211> $820> <400> 174 gagggtatac aaggaaaggt 20 <210> 175

<212> DNA
<213> Briificial Seguence

<220>
<223> Antisense Compound

<400> 122
tttcacactc agtagtceat 20

<210> 123

<21i> 20

<212> DNA

<213> H. sapiens

<220>

<400> 123
atggactact gaatgtgaaa 20

<210> 124

<211> 20

<212> DNA

<213> H. sapilens

<220>

<400> 124
gattggttat cagtoccacy 20

<210> 125

<21i> 20

<212> DNA

<213> H. sapiens

<220>
<400> 125

gtcagaaaac aacttggeat 20

<210> 126

<211i» 20

<212> DNA

<213> H. sapiens

<220>

<400> 126

taatgttaga gctaaaggtg 20

<210> 127
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<211> 20 <212> DNA <213> H. sapiens <220> <400> 175 tatacaagga

aaggttagga 20 <210> 176 <211> 20 <212> DNA <213> H. sapiens

<220> <400> 176 gaaaggttag gacttcctcc 20 39 <210> 177 <211.> 20

<212> DNA <213> H. sapiens <220> <400> 177 aagatagtga ttggttatca 20
<211><210> 178 <211> 20 <212> DNA <213> H. sapiens <220> <400> 178
<212>tegsacgcag acacagctac 20 <210> 179 <211> 20 <212> DNA <213> H.
<213> dhpigfist ¥P20> <400> 179 aagagcggct ccaccactaa 20 <210> 180 <211>
coops 20 <212> DNA <213> H. sapiens

<400> 127
tcecaccacta aaaataggtt 20

<210> 128

<211> 20

<Z212> DNA

<213> H. sapiens

<220>

<400> 128
actettgetg atggetgeta 20

<210>» 128

<2311> 20

<212> DNA

<213> H. sapiens

<220>

<400> 129
gatggetget agattttaat ) 20

<z210> 130

<Z211> 20

<212> DNA

<213> H. saplens

<220>

<400> 130
cagtccecatt catattaaga 20

<210> 131

<211> 20

<212> DNA

<213> H. sapilens

<z220>
<400> 131

ttgtttaaga agacaccttc 20

<210> 132

<211> 20

<212> DNA

<213> H. sapiens

<220>
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<220> <400> 180 ggtttgttgt ttaagaagac 20 <21.0> 181 <211> 20 <212>

DNA <213> H. sapiens <220> <400> 181 agaagacacc ttctgagtat 20

<210> 182 <211> 20 <212> DNA 40 <213> H. sapiens <220> <400>

182 acaccttctg agtattctca 20 <210> 183 <211> 20 <212> DNA <213> H.
<400>sHpiens <220> <400> 183 gcaatcgaga tttgggagct 20 <210> 184 <211>
gattaxrak) $95°PINASR213> H. sapiens <220> <400> 184 ttgggagctg 20

aaccaaagcc 20 <210> 185 <211> 20 <212> DNA <213> H. sapiens
<210><Z20> <400> 185 agatataaga gaagtctcat 20

<211> 20
<212> DNA
<213> H. sapiens

<220>

<400> 133
actgegtcaa gcaatcgaga 20

<210> 134

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 134
gtgaaaacag agaagctgtt 20

<210> 135

<211> 20

<212> DNA

<213> H. saplens

<220>

<400> 135
getgatgget getagatttt 20

<z210> 136

<211> 20

<212> DNA

<213> H. sapiens

<220>
<400> 136

gaacactata ttaasacatcc 20

<210> 137

<211> 20

<212> DNA

<213> H. sapiens

<220>
<400> 137

aagctttget acaaatttat 20

<210> 138
<Z11> 20
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<210> 186 <211> 20 <212> DNA <213> H. sapiens <220> <400> 186

taagagaagt ctcattcgcc 20 <210> 187 <211> 20 <212> DNA <213> H.

sapiens <220> <400> 187 41 agtctcattc gcctttgtct 20 <210> 188 <211>

20 <212> DNA <213> H. sapiens <220> <400> 188 cattcqcctt tgtcttgtac
<212>2002<210> 189 <211> 20 <212> DNA <213> H. sapiens <220> <400>
<213> 1189 tecactatcc caatcaaaga 20 <210> 190 <211> 20 <212> DNA <213>
H. sapiens <220> <400> 190 tcccaatcaa agaattacag 20 <210> 191
<211> 20 <212> DNA

<400> 138
attatgatge atacagtttt 20

<220>

<210> 139

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 139
aagtgacctc gategetttt 20

<210> 140

<211> 20

<212> DHA

<213> H. saplens

<220>

<400> 140
aaggatccag gaatatgaca 20

<Z10> 141

<21i> 20

<212> DNA

<213> H. sapiens

<220>
<400> 141

ccattttatg cagaagcata 20

<210> 142

<211> 20

<212> DNA

<213> H. sapiens

<220>
<400> 142

actaagagcyg gctccaccac 20

<210> 143

<211> 20

<212> DHNA

<213> H. sapiens
<220>

<400> 143
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<213> H. sapiens <220> <400> 191 ctcttgctga tggctgctag 20 <210> 192

<211> 20 <212> DNA <213> H. sapiens <220> <400> 192 attagtgatt

ctgatttcag 20 <210> 193 <211> 20 <212> DNA 42 <213> H. sapiens

<220> <400> 193 tgtaacattg gtgaaggatc 20 <210> 194 <211> 20 <212>
tatgatghbA <RE3»tHEsapiens <220> <400> 194 cattggtgaa ggatccagga 20 20

<210> 195 <211> 20 <212> DNA <213> H. sapiens <220> <400> 195
<»19> dtaactacaa agctttgcta 20 <210> 196 <211> 20 <212> DNA <213>H.
<211> Sapiens <220> <400> 196

<212> DNA
<213> H. sapiens

<220>

<400> 144
atctaagatyg gcgactgteg 20

<210> 145

<21l> 20

<Z12> DNA

<213> H. sapiens

<220>

<400> 145
ttetatactt tacaggaaaa 20

<210> 146

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 146
tgtcttccat gtgaacagea 20

<2L0> 147

<Z2il> 20

<212> DNA

<213> H. sapliens

<220>

<400> 147
gtttggagca ctagtttgat 20

<210> 148

<211i> 20

<21Z> DNA

<213> H. sapiens

<220>
<400> 148

agacacagct actaagagceqg 20

<210> 149
<Z11> 20
<212> DNA
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ttatgcattt cattcaaatc 20 <210> 197 <211> 20 <212> DNA <213> H.

sapiens <220> <400> 197 catttcattc aaatcagtga 20 <210> 198 <211> 20

<212> DNA <213> H. sapiens <220> <400> 198 attcaaatca gtgatctatg 20

43 <210> 199 <211> 20 <212> DNA <213> H. sapiens <220> <400>
<213> 199«acattecta actagaatta 20 <210> 200 <211> 20 <212> DNA <213> H.

sapiens <220> <400> 200 aactagaatt agtatgtctg 20 <210> 201 <211> 20
“220> 212> DNA <213> H. sapiens <220> <400> 201 aatggctcaa gtagaaaagc
<a0n> 2499<210> 202 <211> 20

cgatctaaga tggcgactgt 20

<210> 150

<211> 20

<212> DNA

<213> H. saplens

«<220>

<400> 150
tctaatcagg aggttogctaa 20

<210> 151

<211i> 20

<212> DNA

<213> H. sapilens

<Z220>

<400> 151
caggaggttyg ctaacccaga 20

<210> 152
<211> 26
<212> DNA

<Z13> H. sapiens
<220>

<400> 152
tgataaaagc aaaacttggce 20

<210> 153

<211> 20

<212> DHNA

<213> H. sapiens

<220
<400> 153

geaaaactitg gcaagczaac 20

<210> 154

<211> 20

<212> DHA

<Z13> H. sapiens
<220>

<400> 154
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<212> DNA <213> H. sapiens <220> <400> 202 catattaaga cagtgtacaa

20 <210> 203 <211> 20 <212> DNA <213> H. sapiens <220> <400>

203 taagacagtg tacaaaactg 20 <210> 204 <211> 20 <212> DNA <213>

H. sapiens 44 <220> <400> 204 cagtatacaa aactgtaaat 20 <210> 205 --
gttgasdll>120 554d:2> DNA <213> H. sapiens <220> <400> 205 actgtaaata ;g

aaatgtgtac 20 <210> 206 <211> 20 <212> DNA <213> M. musculus
<9105 <220> <400> 206 atggactact gagtgtgaaa 20 <210> 207 <211> 20 <212>
911 [élSISA <213> Artificial Sequence <220>

<212> DNA
<213> H. sapiens

<220>

<400> 155
tacaaccata tccagttgtc 20

<210> 1586

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 156
ccatatecag ttgtctagta 20

<210> 157

<211i> 20

<Z212> DNA

<213> H. sapiens

<220>

<400> 157
teccagttgte tagtaattta 20

<210> 158

<2il> 20

<212> DNA

<213> H. sapiens

<220>

<400> 158
ttgtctagta atttaatgece 20

<210> 15%

<Z211> 20

<212> DHNA

<213> H. sapiens

<220>
<400> 159

atttaatgce tggctgtgac 20

<210> 160
<211> 20
<212> DHNA
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<221>nis any base <222> positions 1-20 <223> Antisense Compound
<400> 207 nnnnnnnnnn nnnnnnnnnn 20 <210> 208 <211> 20 <212>
DNA <213> Artificial Sequence <220> <223> Antisense Compound
<400> 208 ttcgcggcetg gacgattcag 20 <210> 209 <211> 20 <212> DNA
<213> 45 <213=rArtificial Sequence <220> <223> Antisense Compound <400>
209 ggatagaacg cgaaagcttg 20 <210> 210 <211> 20 <212> DNA <213>
<220> Artificial Sequence <220> <223> Antisense Compound <400> 210
<400> tgttacagte ttgtaccctt 20 <210> 211 <211> 20 <212> DNA <213> Atrtificial
atgcctaeguence «£2205 <223> Antisense Compound <400> 211 ccttccctga 20
aggttcctcc 20 <210> 212

<210> 161

<21i> 20

<212> DNA

<213> H. sapilens

<220>

<40C> 161
tggctgtgac tactcacttt 20

<210> 182

<Z211> 20

<212> DNA

<213> H. saplens

<220>

<40G0> 162
gactactcac tttttaagga 20

<210> 163

<Z211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 163
attgagccta tgtgggaaga 20

<210> 164

<211i» 20

<212> DNA

<Z213> H. sapiens

<220>
<400> 164
goectatgtgy gaagatgaga 20

<Z10> 165

<21i> 20

<212> DNA

<213> H. sapiens

<220>

<400> 165
tgtgggaaga tgagaaaaac 20

37



<211> 19 <212> RNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 212 cagaugggca cucugguuu 19 <210> 213 <211> 19

<212> RNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 213 gucuacccgu gagaccaaa 19 <210> 214 <211> 19

<212> RNA <213> Artificial Sequence 46 <220> <223> Antisense

Compound <400> 214 ccugcggcug aucuccaag 19 <210> 215 <211> 19
zi?i <%f2> RNA <213> Artificial Sequence <220> <223> Antisense
<215>C§9§E{1pound <400> 215 ggacgccgac uagagguuc 19 <210> 216 <211> 19
<213> R122,RNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 216
<Z20>

<400> 166
tgeettatty gagaatettt 20

<210> 1la7

<Z11l>» 20

<Z212> DNA

<213> H. sapiens

<220>

<400> 167
gatgactaca gtgatgatgt 20

<210> 1le8

<211> 20

<212Z2> DNA

<213> H. sapiens

<220>

<400> 168
getgttgtta atgttagage 20

<210> 169

<211> 20

<212> DNA

<213> H. sapilens

<220>

<400> 169
tagagctaaa ggtgataaga 20

<210> 170

<211> 20

<212> DNA

<213> H. sapiens

<220>
<400> 170

ctaaaggtga taagatagca 20

<z10> 171
<Z1i> 20
<212> DNA
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caacuuggca uuucuauac 19 <210> 217 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 217
guugaaccgu aaagauaug 19 <210> 218 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 218
<213>ciuasgduyga guacuucga 19 <210> 219 <211>19 <212> RNA <213>
>Artificial Sequence <220> <223> Antisense Compound <400> 219
gaaugcgacu caugaagcu 19 47 <210> 220 <211> 20 <212> RNA <213>
<4p0>Artificial Sequence <220> <223> Antisense Compound <400> 220
gataagigucauadueteggauccuu 20 <210> 221 <211.> 20 <212> RNA <213> 20
Artificial Sequence <220>

<220

<210> 172

<211> 20

<21Z2> DNA

<213> H. sapiens

<220>

<400> 172
atagcaatat ggactactga 20

<210> 173

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 173
atagggaggyg tatacaagga 20

<210> 174

<Z211l> 20

<212> DNA

<213> H. sapiens

<220>

<400> 174
gagggtatac aaggaaaggt 20

<210> 175

<211> 20

<Z12> DNA

<213> H. sapiens

<220>

<400> 175
tatacaagga aaggttagga 20

<210> 176

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 176
gaaaggttag gacttectee 20
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<223> Antisense Compound <400> 221 aaggauccag gaauaugaca 20
<210> 222 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 222 ggaggaaguc cuaaccuuuc 20
<210> 223 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 223 gaaagguuag gacuuccucc 20
<3105 §210> 224 <211> 20 <212> RNA <213> Artificial Sequence <220>
211> 3> Antisense Compound <400> 224 ggcuuugguu cagcucccaa 20
<212> $840> 225 <211> 20 <212> RNA <213> Atrtificial Sequence 48 <220>
<213> €22320Antisense Compound <400> 225 uugggagcugaaccaaagcc 20

<210> 226 <211> 20 <212> RNA
<220>

<400> 177
aagatagtga ttggttatca

<210> 178

<211i> 20

<2i2> DHNA

<213> H. sapiens

<220>

<400> 178
tcececacgecag acacagetac

<210> 17%

<211> 20

<Z12> DNA

<Z13> H. sapiens

<220>

<400> 179
aagagcggcet ccaccactaa

<210> 180

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 180
ggtttgttgt ttaagaagac

<210> 181

<211> 20

<Z21Z> DNA

<213> H. sapiens

<220>
<400> 181

agaagacacc ttctgagtat

<210> 182
<Z211> 20
<212> DNA
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<213> Artificial Sequence <220> <223> Antisense Compound <400>
226 ggcgaaugag acuucucuua 20 <210> 227 <211> 20 <212> RNA
<213> Atrtificial Sequence <220> <223> Antisense Compound <400>
227 uaagagaagu cucauucgcc 20 <210> 228 <211> 20 <212> RNA
<213> <R13zAHdiicial Sequence <220> <223> Antisense Compound <400>
228 uccuggaucc uucaccaaug 20 <210> 229 <211> 20 <212> RNA
<220> <213> Artificial Sequence <220> <223> Antisense Compound <400>
400> 229 cauuggugaa ggauccagga 20 <210> 230 <211> 20 <212> RNA
acacci<23>Artificial Sequence <220> <223> Antisense Compound <400>
230 gcuuuucuac uugagccauu 20 49 <210> 231

<210> 183
<211> 20

<21Z> DNA
<213> H. sapiens

<220>

<400> 183
gcaatcgaga tttgggaget

<210> 184

<211> 20

<21Z2> DNA

<213> H. sapiens

<220

<400> 184
ttgggagcty aaccaaageco

<210> 185

<zZ1il> 20

<212> DNA

<213> H. sapians

<220>

<400> 185
agatataaga gaagtctcat

<210> 186

<211> 20

<212> DNA

<213> H. saplens

<220>
<400> 186

taagagaagt ctcattcgec

<210> 187

<211» 20

<212> DNA

<213> H. sapiens
<220>

<400> 187
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<211> 20 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 231 aauggcucaa guagaaaagc 20 <210> 232 <211>
20 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 232 acaucaucac uquagucauc 20 <210> 233 <211> 20

agtet =212 RNA$2138> Artificial Sequence <220> <223> Antisense 20
Compound <400> 233 gaugacuaca gugaugaugu 20 <210> 234 <211>
20 <212> RNA <213> Artificial Sequence <220> <223> Antisense

zifi @%%pound <400> 234 caccuuuagc ucuaacauua 20 <210> 235 <211> 20

<312> A2> RNA <213> Artificial Sequence <220> <223> Antisense
<213> Gomppeunt <400> 235 uaauguuaga gcuaaaggug 20

<220>

<400> 188
cattegeott tgtettgtac 20

<210> 1895

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 189
tccactateo caatcaaaga 20

<210> 180

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 190
tcccaatcaa agaattacag 20

<210> 161

<211> 20

<212> DNA

<213> H. sapiens

<220>
<400> 191

ctcttgcectga tggctgctag 20

<210> 192

<Z11l> 20

<212> DNA

<213> H. sapiens

<220>
<400> 192

attagtgatt ctgatttcag 20

<210> 193
<211>» 20
<212> DNA
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<210> 236 <211> 20 <212> RNA <213> Atrtificial Sequence <220> 50

<223> Antisense Compound <400> 236 ucuuaucacc uuuagcucua 20

<210> 237 <211> 20 <212> RNA <213> Artificial Sequence <220>

<223> Antisense Compound <400> 237 uagagcuaaa ggugauaaga 20
213> $2102,238.<211> 20 <212> RNA <213> Artificial Sequence <220>

<223> Antisense Compound <400> 238 ugcuaucuua ucaccuuuag 20
<220> <210> 239 <211> 20 <212> RNA <213> Atrtificial Sequence <220>

<223> Antisense Compound <400> 239 cuaaagguga uaagauagca 20
209 210> 240 <211> 20 <212> RNA <213> Artificial Sequence <220>

gtaaca gaaggatc

$223>"Ahtisense Compound 20

<210> 194

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 194
cattggtgaa ggatccagga 20

<210> 195

<z1il> 20

<212> DNA

<213> H. sapiens

<220>

<400> 195
gtaactacaa agotitgcta 20

<210> 196

<211> 20

<Z212> DNA

<213> H. sapiens

<220>

<400> 196
ttatgeattt cattcaaatc 20

<210> 197

<211> 20

<212> DRA

<213> H. sapiens

<220>
<400> 197

catttcattc aaatcagtga 20

<210>» 198

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 198
attcaaatca gtgatctatg 20
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<400> 240 guccauauug cuaucuuauc 20 <210> 241 <211> 20 <212>
RNA <213> Atrtificial Sequence <220> <223> Antisense Compound
<400> 241 gauaagauag caauauggac 20 <210> 242 51 <211> 20 <212>
RNA <213> Atrtificial Sequence <220> <223> Antisense Compound
<400> 242 gccaaguuuu gcuuuuauca 20 <210> 243 <211> 20 <212>
RNA <213> Artificial Sequence <220> <223> Antisense Compound
<210> 400> 243 ugauaaaagc aaaacuuggc 20 <210> 244 <211.> 20 <212>
zggz RRIA <213> Artificial Sequence <220> <223> Antisense Compound
<213> SAUQ2 244 ucuucaacag uaucaaacuu 20 <210> 245 <211> 20 <212>
RNA <213> Atrtificial Sequence
<220>

<400> 199
tacattccta actagaatta 20

<2106> 200

<211> 20

<Z12> DHNA

<213> H. sapiens

<220>

<400> 200
aactagaatt agtatgtctg 20

<210> 201

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 201
aatggctcaa gtagaaaagce 20

<210> 202

<21i> 20

<Z21Z2> DNA

<213> H. sapiens

<220>

<400> 202
catattaaga cagtgtacaa 20

<210> 203

<211t> 20

<212> DNA

<213> H. saplens

<220>
<400> 203

taagacagtg tacaaaactg 20

<210> 204

<211> 20

<212> DNA

<213> H. saplens
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<220> <223> Antisense Compound <400> 245 aaguuugaua cuguugaaga
20 <210> 246 <211> 20 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 246 gucacagcca ggcauuaaau 20
<210> 247 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound 52 <400> 247 auuuaaugcc uggcugugac 20
<220><210> 248 <21.1> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 248 ucucaucuuc ccacauaggc 20
<400> 290> 249 <211> 20 <212> RNA <213> Artificial Sequence <220>
Cagtg%&fﬁ@f&ﬁﬁ%éﬁ%aetCompound <400> 249 gccuaugugg gaagaugaga 20

<210> 250 <211> 20
<210> 205 -
<211> 20
<212> DNA
<213> H. sapiens

<220>

<400> 205
actgtaaata aaatgtgtac

<210> 206

<211> 20

<212> DNA

<Z213> M. musculus

<220>

<400> 2086
atggactact gagtgtgaaa

<210> 207

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<221> n is any base
<222> positicons 1-20

<223> Antisense Compound

<400> 207
nnnnnnnnnn annnnnnnnn

<210> 208

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
<400> 208

ttecgeggety gacgattcag

<210> 209
<211> 20
<212> DNA

20

20

20

20
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<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 250 accuuuccuu guauacccuc 20 <210> 251 <211> 20
<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 251 gaggauauac aaggaaaggu 20 <210> 252 <211>
<213> 20¢52122:RNA$213> Artificial Sequence <220> <223> Antisense
Compound <400> 252 guagcugugu cugcguggga 20 <210> 253 <211>
<220> 20 53 <212> RNA <213> Atrtificial Sequence <220> <223> Antisense
ompound <400> 253 ucccacgcag acacagcuac 20 <210> 254 <211> 20
a2z BSF geﬁf\fA%énf%nﬁrtificial. Sequence <220> <223> Antisense
<400> Gompound <400> 254 auacucagaa ggugucuucu 20
ggatagaacg cgaaagettg 20

<210> 216

<211> 20

<212> DNA

<Z213> Artificial Segquence

<220>
<Z223> Antisense Compound

<400> 210
tgttacagte ttgtaccctt 20

<210> 211

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 211
ccttocetga aggttoctoce 20

<210> 212

<211> 19

<Z21Z> RNA

<213> Artificial Sequence

<ZZ0>
<223> Antisense Compound

<400> 212
cagaugggca cucugguuu 1%

<210> 213

<211> 19

<Z212> RNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 213
gucuacacgu gagaccaaa 15

<Z10> 214

<211> 19

<212> RNA

<213> Artificial Sequence
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<210> 255 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 255 agaagacacc u.ucugaguau 20
<210> 256 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 256 cuguaauucu uugauuggga 20
<210> 257 <211> 20 <212> RNA <213> Artificial Sequence <220>

<220> <223> Antisense Compound <400> 257 ucccaaucaa agaauuacag 20

<223> 2103258 <211>u20 <212> RNA <213> Artificial Sequence <220>

<400 <22%3> Antisense Compound 54 <400> 258 gaaugaaaug cauaaauuug 20

ccugcg%%§§§>a%§@_c<c%é%> 20 <212> RNA <213> Artificial Sequence <220> 19
<223> Antisense Compound

<210> 215

<211> 19

<212> RNA

<213> Artificial Seguence

<220>
<Z2Z3> Antisense Compound

<400> 215
ggacgccgac Uagagguuc 19

<210> 216

<21i> 19

<212> RHNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 216
caacuuggca uuucuanacd 19

<210> 217

<21l> 19

<212> RNA

<Z213>» Artificial Seqguence

<2Z20>
<223> Antisense Ccmpound

<400> 217
guugaaccgu asagauaug 19

<210> 218

<211l> 19

<212> RNA

<21i3> Artificial Sequence

<220>
<223> Antisense Compound

<400> 218
cuacgcuga guacuucga 19

<210>» 218

<Z211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 218
gaaugcgacu caugaagau 19
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<400> 259 caaauuuaug cauuucauuc 20 <210> 260 <211> 20 <212>

RNA <21.3> Atrtificial Sequence <220> <223> Antisense Compound

<400> 260 ucacugauuu gaaugaaaug 20 <210> 261 <211> 20 <212>

RNA <213> Atrtificial Sequence <220> <223> Antisense Compound

<400> 261 cauuucauuc aaaucaguga 20 <210> 262 <211> 20 <212>
<210> RBA <213> Artificial Sequence <220> <223> Antisense Compound
<211><400> 262 auuuacaguu uuguacacug 20 <210> 263 <211> 20 <212>
<212> RNA <213> Artificial Sequence <220> <223> Antisense Compound
<213> 2r6503563 catfiiyiataa aacuguaaau 20 <210> 264 <211> 20 55 <212>
<220 RNA <213> Atrtificial Sequence

<223> Antisense Compound

<400> 220
ugucalvauuc cuggauccuu 20

<210> 221

<211> 20

<Z21Z> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<4Q00> 221
aaggauccayg gaauvaugaca 206

<210> 222

<211> 20

<21Z> RNA

<213> BArtificial Sequence

<220>
<223> Antisense Compound

<400> 222
ggaggaaguc cuaaccuuuc 20

<210> 223

<211> 20

<212> RNA

<213> Artificilal Sequence

<220>
<223> Antisense Compound

<400> 223
gaaagguuiag gacuuccucc 20

<210> 224

<211> 20

<212Z2> RNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 224
ggcuuugguu cagcucccaa 20

<210> 225

<211> 20

<Z212> RNA

<Z13> Artificial Sequence
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<220> <223> Antisense Compound <400> 264 aaaaccagag ugcccaucug
20 <210> 265 <211> 20 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 265 cagaugggca cucugguuuu 20
<210> 266 <211> 20 <212> RNA <213> Artificial Sequence <220>
«220><223> Antisense Compound <400> 266 acuuggagau cagccgcagq 20
<223> <210>e26¢ <Rhdp>n20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 267 ccugcggcug aucuccaagu 20
<400> 2390> 268 <211> 20 <212> RNA <213> Artificial Sequence <220>
P >a,§ﬁ%as€é%%ceCCompound <400> 268 aguauagaaa ugccaaguug 260

<210> <2%0> 269 <211> 20 <212> RNA
<21i1> 20

<21Z> RNA

<213> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 226
ggcgaaugag acuucucuua 20

<210> 227

<z211> 20

<212> RHA

<Z213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 227
uaagagaagu Ccucauucgco 20

<210> 228

<21i> 20

<212> RNA

<213> Artificial Seqguence

<220>
<ZZ23> Antisense Compound

<400> 228
uccuggauce uucaccaauyg 20

<210> 229

<211> 20

<212> RNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 228
cavuggugaa ggauccagga 20

<210> 230

<211> 20

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 230
gcuuuucuac uugagoecauu 20
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<213> Artificial Sequence <220> 56 <223> Antisense Compound <400>
269 caacuuggca uuucuauacu 20 <210> 270 <211> 21 <212> DNA
<21.3> Artificial Sequence <220> <223> Antisense Compound <400>
270 aaaccagagu gcccaucugt t 21 <210> 271 <211> 21 <212> DNA
<210> 243> Artificial Sequence <220> <223> Antisense Compound <400>
<211> 26l cagaugggca cucugguuut t 21 <210> 272 <211> 21 <212> DNA
<212> <@®3> Artificial Sequence <220> <223> Antisense Compound <400>
<213> P72 etnfggagatiageegeaggt t 21 <210> 273 <211> 21 <212> DNA

<Z220>

<213> Artificial Sequence <220> <223> Antisense Compound <400>

<223> 243 YCugeggcKg-ausuccaagt t 21 <210> 274

<400> 231
aauggcucaa guagaaaagg

<210> 232

<211> 20

<212> RNA

<213> Artificial Sequence

220>
<Z223> Antisense Compound

<4Q0> 232
acalcaucac uguagucauc

<210> 233

<211> 20

<212> RNA

<213> brtificial Sequence

<220>
<223> Antisense Compound

<400> 233
gaugacuaca gugaugaugu

<210> 234

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 234
caccuuuage ucuaacauua

<210> 235

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 235
vaauguuaga gouaaagqug

<210> 236

<211> 20

<212> RNA

<213> Artificial Seguence

<220

20

20

20

20

20
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<211> 21 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 274 quauagaaau gccaaguugtt 21 <210> 275 57
<211> 21 <212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 275 caacuuggca uuucuauact t 21 <210> 276 <211>
<223 207242 RNA 213> Artificial Sequence <220> <223> Antisense
Compound <400> 276 uuugucucug guccuuacuu 20 <210> 277 <211> 20
<400> <2%2> RNA <213> Atrtificial Sequence <220> <223> Antisense
HCuuEYCHAPOURTE 406> 277 aaguaaggac cagagacaaa 20 <210> 278 <214>
210> 24,<212> RNA <213> Artificial Sequence <220> <223> Antisense
<211> Gempound <400> 278

<212> RNA
<213> Artificial Seguence

<220>
<223> Antisense Compound

<40Q0> 237
uagagcuaaa ggugauaaga 20

<210> 238

<21i> 20

<212> RNA

<Z213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 238
ugcuaucuua ucaccuuuag 20

<210> 239

<211> 20

<212> RHNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 239
cuaaagguga uaagauagca 20

<210> 240

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Bntisense Compound

<400> 240
guccauauug cuaucuuauc 20

<210> 241

<21i> 20

<212> RNA

<Z13> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 241
gauaagauag caauauggac 20

<Z210> 242
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cuucuggcau ccgguuuagu u 21 <210> 279 <211> 21 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 279
cuaaaccgga ugccagaagu u 21 <210> 280 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Antisense Compound 58 <400> 280
<211~ Clgctagcect ctggatttga 20 <210> 281 <211> 20 <212> DNA <213>
<212> Agtificial Sequence <220> <223> Antisense Compound <400> 281
<213> ggttattaacactcegitgaa0 <210> 282 <21.1> 20 <212> DNA <213>
co0n Artificial Sequence <220> <223> Antisense Compound <400> 282
tgcatacta cgaaaggccg 20 <210> 283 <211> 20 <212> RNA <213>
225 Kindal Sequancs <2205

<400> 242
gccaaguuul gouuuuvauca 20

<210> 243

<211> 20

<212> RNA

<213> Artificial Seguence

£220>
<223> Antisense Compound

<400> 243
ugauaaaagcec aaaacuuggce 20

<210> 244

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 244
ucuuCaacag uaucaaacuu 20

<210> 245

<Z11> 20

<212> RNA

<213>» Artificial Sequence

<220>
<223> Antisense Compound

<400> 245
aaguuugaua cuguugaaga 20

<2310> 246

<211> 20

<Z12> RNA

<213> Artificisl Seguence

<220>
<Z23>» Antisense Compound

<400> 246
gucacagcca ggcauuaaau 20

<210> 247

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
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<223> Antisense Compound <400> 283 uuaaaaaacc agagugccca 20
<210> 284 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 284 ugggcacucu gguuuuuuaa 20
<210> 285 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 285 uuuaaaaaac cagagugccc 20
<a00> 20> 286 <211> 20 59 <212> RNA <213> Artificial Sequence <220>
auuuafend>ytisgnse-Compound <400> 286 gggcacucug guuuuuuaaa 2Qq
<210> 287 <211> 20 <212> RNA <213> Artificial Sequence <220>
<210> 23> Antisense Compound <400> 287 uuuuaaaaaa ccagagugcec 20

132 - 288 2112 20 212> RN

<213>» Artificial Sequence

<220>
<223> Antisense Compound

<4(30> 248
ucucaucuuc ccacauagge 20

<2i0> 249

<211> 20

<21Z> RNA

<213»> Artificial Sequence

220>
<223> Antisense Compound

<400> 249
gecuaugugyg gaagaugaga 20

<210> 250

<2L1> 20

<Z12Z2> RNA

<213> Brxtificial Sequence

<220>
<223> Antisense Compound

<400> 250
acouuuccuy guauacocuc 20

<210> 251

<211> 20

<212> RNA

<213>» Artificial Segquence

<220>
<Z223> Antisense Compound

<400> 251
gaggguauac aaggaaaggu 20

<Z210> 252

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 252
guagcugugu cugcguggga 20

<210> 253
<211> 20
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<213> Artificial Sequence <220> <223> Antisense Compound <400>

288 ggcacucugg uuuuuuaaaa 20 <210> 289 <211> 20 <212> RNA

<213> Atrtificial Sequence <220> <223> Antisense Compound <400>

289 auuuuuaaaa aaccagagug 20 <210> 290 <211> 20 <212> RNA
212> k3> Artificial Sequence <220> <223> Antisense Compound <400>
<213> 290Q cacucloguyMidyaaaaau 20 <210> 291 <211> 20 <212> RNA

<213> Artificial Sequence <220> <223> Antisense Compound 60 <400>
<220> 291 agagcccaaa agucuucaac 20 <210> 292 <211> 20 <212> RNA
223> B3 SSRTiICIISEGence <220> <223> Antisense Compound <400>
<200> 292 guugaagacu uuugggcucu 20 <210> 293

ucccacgcag acacagouac 20

<210> 254

<Z1i1l> 20

<212> RNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 254
auacucagaa ggugucuucu 20

<210> 255

<21i> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 255
agaagacacc uucugaguau 20

<210> 256

<Z211> 20

<212> RNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 256
cuguaauucu uugaunuggga 20

<210> 257

<211> 28

<21Z> RNA

<213> Artificial Segquence

<220>
<223> Antlisense Compound

<400> 257
ucccaaucaa agaauuacayg 20

<210> 258

<211> 20

<212Z2> RNA

<Z13> Artificial Seguence

<220>
<223> Antisense Compound
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<211> 20 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 293 uacuagacaa cuggauaugg 20 <210> 294 <211>
20 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 294 ccauauccag uugucuagua 20 <210> 295 <211> 20
<212> RNA <213> Artificial Sequence <220> <223> Antisense
<400> Q@empound <400> 295 ggcauuaaau uacuagacaa 20 <21.0> 296 <211>
gaaugPFug2 I RINAC213> Artificial Sequence <220> <223> Antisense 20
<2105 r9npound <400> 296 uugucuagua auuuaaugcc 20 <210> 297 <211>
<o11> 20)<212> RNA 61 <213> Atrtificial Sequence <220> <223> Antisense

<2125 Gampound <400> 297

<213> Artificial Seguence

<220>
<223> Antisense Compound

<£00> 259
casauuuaug cauuucauuc 20

<210> 260

<211> 20

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 260
ucacugauuu Jgaaugaaaug 20

<210> 261

<211> 20

<212> RNA

<Z213> artificial Seguence

<2202
<223> Antisense Compound

<400> 261
cauuucaulc aaaucaguga 20

<210> 262

<211i> 20

<212> RNA

<213> Artificial Seguence

<Z2Z20>
<223> Antisense Compound

<400> 262
auuuacaguy uuguacacug 20

<210> 263

<211> 20

<212> RNA

<213> Artificial Segusnce

<220>
<223> Antisense Compound

<400> 263
caguguacaa aacuguaaau 20

<210> 264
<211> 20
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aaagugagua gucacagcca 20 <210> 298 <211> 20 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 298
uggcugugac uacucacuuu 20 <210> 299 <211> 20 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 299
uuuuucuca ucuucccaca 20 <210> 300 <211> 20 <212> RNA <213>

<21Z>
<213>

f@g@lggg%ee%ee ,5220> <223> Antisense Compound <400> 300

ugugggaaga ugagaaaaac 20 <210> 301 <211> 19 <212> RNA <213>
<220> Artificial Sequence <220> <223> Antisense Compound <400> 301
<2237 setidageacc amragedceu 19 <210> 302 <211> 19 <212> RNA <213>
<mwﬁérgipcial Sequence <220> <223> Antisense Compound

aaaaccagag ugcccaucug
<210> 265

<Z2il> 20
<212> RNA
<213» Artificial Seqguence

<220>
<Z23> Antisense Compound

<400> 265
cagaugggcea cucugguuuu

<210> 265

<211> 20

<212> RNA

<213>» Artificial Sequence

<220>
<223> Antisense Compound

<400> 266
acuuggagau cagccgoagy

<210> 267

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 267
CCUgoggouyg aucuccaagu

<210> 268

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 268
aguauvagaaa ugccaaguug

<210> 269

<21i> 20

<212> RNA

<213> Artificial Seguence

<220>

20

20

20

20

20



<400> 302 62 agagcuaaag gugauaaga 19 <210> 303 <211> 20 <212>
RNA <213> Atrtificial Sequence <220> <223> Antisense Compound
<400> 303 uccuuguaua cccucccuau 20 <210> 304 <211> 20 <212>
RNA <213> Atrtificial Sequence <220> <223> Antisense Compound
223> i QQ;@%@Q auagggaggg uauacaagga 20 <210> 305 <211> 20 <212>
NA <213> Artificial Sequence <220> <223> Antisense Compound
<400 Q1$©0> 305 ugauaaccaa ucacuaucuu 20 <210> 306 <211> 20 <212>
caacuRNPR <PIBsAfficial Sequence <220> <223> Antisense Compound 20
alos S 0> 306 aagauaguga uugguuauca 20 <210> 307 <211> 20 <212>
211> é A <213> Artificial Sequence
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 270
aaaccagagu gcccaucugt 21

<210> 271

<211> 271

<212> DNA

<213>» Artificial Sequence

<220>
<223» Antisense Compound

<400> 271
cagaugggea cucugguuulb t© 21

<210> 272

<211> 21

<Z12> DNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 272
cuuggagauc agccgceaggt t 21

<210> 273

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 273
cocugcggeug aucuccaagt € 21

<210> 274

<211i> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 274
guauagaaau gcocaaguugt t 21

<210> 275
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<220> <223> Antisense Compound <400> 307 acaacaaacc uauuuuuagu
20 <210> 308 <211> 20 <212> RNA <213> Atrtificial Sequence 63 <220>
<223> Antisense Compound <400> 308 acuaaaaaua gguuuguugu 20
<210> 309 <211> 20 <212> RNA <213> Artificial Sequence <220>
. <223> Antisense Compound <400> 309 augagacuuc ucuuauaucu 20
2107 $210> 310 <211> 20 <212> RNA <213> Artificial Sequence <220>
<213> $4232:Antisensg, Gompound <400> 310 agauauaaga gaagucucau 20
<210> 311 <211> 20 <212> RNA <213> Artificial Sequence <220>
220> <223> Antisense Compound <400> 311 guacaagaca aaggcgaaug 20
©223> 25163°319 £9143°29

<400> 275
caacuuggca uuucuauact t 21

<210> 276

<21i> 20

<212Z> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 276
UUUgUCUCUg guccuuacuu 20

<210> 277

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 277
aaguaaggac cadagacaaa 20

<210> 278

<211> 21

<Z212> RNA

<213> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 278
cuucuggcau cocgguuuagu u 21

<210> 279

<211l»> 21

<212> RNA

<213>» Artificial Seguences

<220>
<Z23> Antisense Compound

<4Q0> 27%
cuaaaccgga ugccagaagu u 21

<210> 280

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound
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<212> RNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 312 cauucgccuu ugucuuguac 20 <210> 313 <211> 20

<212> RNA <213> Artificial Sequence <220> <223> Antisense

Compound <400> 313 cuagcagcca ucagcaagag 20 64 <210> 314

<211> 20 <212> RNA <213> Artificial Sequence <220> <223> Antisense

Caompound <400> 314 cucuugcuga uggcugcuag 20 <210> 315 <211> 20
<409~ 2> RNA <213> Artificial Sequence <220> <223> Antisense
ctgetagudt ctggatttga ¢
C?ompouna <400> 315 uagcaaagcu uuguaguuac 20 <210> 316 <21f>
<210>201<212> RNA <213> Atrtificial Sequence <220> <223> Antisense

<211>CEG8mpound <400> 316 guaacuacaa. agcuuugcua 20
<212> DNA

213> Artificial Sequence

<220>
<223» Antisense Compound

<400> 281
cgttattaac ctcegttgaa 20

<210> 282

<211> Z0

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 282
atgcatacta cgaaaggccg 20

<210> 283

<211> 20

<Z212> RNA

<213> Artificial Sequence

<220>
<223>» Antisense Compound

<400> 283
uuaaaaaacc agagugccca 20

<210> 284

<211> 20

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 284
ugggeacucu gguuunultas 20

<210> 285

<211l> 20

<212> RNA

<213> Arxtificial Seqguence

<220>
<223> Antisense Compound

<400> 285
uuuaaaaaac cadgagugcoc 20

<210> 2886
<Z211>» 20
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<210> 317 <211> 20 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 317 cuaguuagga auguaauuau 20
<210> 318 <211> 20 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 318 auaauuacau uccuaacuag 20
<210> 319 <211> 20 <212> RNA <213> Artificial Sequence 65 <220>
<Z}§> 3> Antisense Compound <400> 319 uuguacacug ucuuaauaug 20
e fif@b*ﬁﬁ <IT15°56° <212> RNA <213> Artificial Sequence <220>
<220> <223> Antisense Compound <400> 320 cauauuaaga caguguacaa 20
<223> <21 0532¢ <2dd>u20 <212> RNA <213> Artificial Sequence <220>

<223> Antisense Compound
<400> 286

gggcacucug guuuuuuaaa 20

<210> 287

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 287
uuuuaaaaaa ccagagugoead 20

<210> 288

<211> 20

<212> RNA

<Z13> Artificial Sequence

<220
<2Z3> Antisense Compound

<4Q0> 288
ggcacucugg uuuuuuaaaa 20

<210> 289

<211> 20

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 289
avuuuiaaaa aaccagagug 20

<210> 290

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 290
cacucugguu uuuiaaaaau 28

<Z210> 291

<211> 20

<Z12> RNA

<Z213> Artificial Sequence

<220>
<223> Antisense Compound
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<400> 321 guacacauuu uauuuacagu 20 <210> 322 <211> 20 <212>
RNA <213> Atrtificial Sequence <220> <223> Antisense Compound
<400> 322 acuguaaaua aaauguguac 20 <210> 323 <211> 19 <212>
RNA <213> Atrtificial Sequence <220> <223> Antisense Compound
<400> SAQ0> 323 ugucauauuc cuggauccu 19 <210> 324 <211> 19 <212> RNA
agagesabad> Artficial Sequence <220> <223> Antisense Compound <400z,
324 aggauccagg aauaugaca 19 66 <210> 325 <211>19 <212> RNA
<210>ZP3> Artificial Sequence <220> <223> Antisense Compound <400>
<211> &b yccuggauce uucaccaau 19 <210> 326 <211> 19 <212> RNA <213>

<212> o
<213>Aﬂ$'%¥§E§QQQQQﬁ§noe

<220>
<223> Antisense Compound

<400> 252
gquugaagacu uuugggoucu

<210> 2983

<211> 20

<212> RHA

<213> BArtificial Sequence

<220>
<223> Antisense Compound

<400> 293
tacuagacaa cuggauaugqg

<210> 294

<21il1>» 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 294
ccauauccag uugucuagua

<210> 295

<211i> 20

<212> RNA

<213> Artificilal Sequence

<220>
<223> Antisense Compound

<400> 295
ggcauuaaal uacuagacaa

<210> 296

<211> 20

<212> RNA

<213> Artificial Seqguence

<220>
<Z23> Antisense Compound

<400> 296
uugucuagua auuuaaugcc

<210> 297
<211>» 20
<212> RNA

20

20

20

20

20
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<220> <223> Antisense Compound <400> 326 auuggugaag gauccagga
19 <210> 327 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 327 auacucagaa ggugucuuc 19
<21.0> 328 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 328 gaagacaccu ucugaguau 19
<213 ZAOE$IG L IFNNG<212> RNA <213> Artificial Sequence <220>
<220><223> Antisense Compound <400> 329 aaaccagagu gcccaucug 19
<223><RH0= 830 <2b2d9 <212> RNA <213> Atrtificial Sequence 67 <220>
<223> Antisense Compound <400> 330 cagaugggca cucugguuu 19

<400> S 331 <211> 19

aaagugagua gucacagcca

<210> 298

<Z1li> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 298
Uggougugac uacucacuuu

<210> 299

<211> 20

<212> RHA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 299
guuuuucuca ucuucccaca

<210> 300

<211> 20

<212> RNA

<Z13> Artificial Seguence

<220>
<223> Antisense Compound

<400> 300
ugugggaaga ugagaaaaac

<210> 301

<Z21i> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 301
ugulaucace uuuageucu

<210> 302

<211> 19

<212> RNA

<213> Artificial Sequence

<220
<223> Antisense Compound

<400> 302

20

20

20

20

i9
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<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 331 aaaaccagag ugcccaucu 19 <210> 332 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 332 agaugggcac ucugguuuu 19 <210> 333 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense

2939 B EipSuid 400> 333 aaaaaccaga gugeccauc 19 <210> 334 <2113%9

<210> <@k2> RNA <213> Artificial Sequence <220> <223> Antisense

<211> Compound <400> 334 gaugggcacu cugguuuuu 19 <210> 335 <211> 21

<2l2> &Pp9> RNA <213> Artificial Sequence <220> <223> Antisense

<213> Aphpotndt A0S ™S55 68 aaaaccagag ugcccaucug u 21

<220>
<223> Antisense Compound

<400> 303
uccuuguata ccoucccuau 20

<210> 304

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 304
auagggaggy uauacaagga 20

<210> 305

<211> 20

<212> RNA

<Z213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 305
ugauaaccaa ucacuaucuu 20

<210> 306

<Z1i> 20

<212> RNA

<213> Artificlial Sequence

<220>
<223> Antisense Compound

<400> 306
aagavaguga uugguuauca 20

<Z10> 307

<211> 20

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 307
acaacaaacc uauvuuuuadgu 20

<210> 308

<21i> 20

<212> RNA

<213> Artificial Seguence

63



<210> 336 <211> 21 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 336 acagaugggc acucugguuu u 21
<210> 337 <211> 21 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 337 aaaaaccaga gugcccaucu g 21
<210> 338 <211> 21 <212> RNA <213> Artificial Sequence <220>

<220>

<223> Antisense Compound <400> 338 cagaugggca cucugguuuu u 21

<223> $2102:339 <€24dx:19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 339 gcuuugguuc agcucccaa 19

<400> Z990> 340 <211> 19 <212> RNA <213> Artificial Sequence <220>

acuaaazss 3 IANSENSE Compound <400> 340 20

<210> 30%

<211> 20

<212> RNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<4G0> 309
augagacuuc ucuuauaucu

<210> 310

<211> 20

<212> RNA

<Z213> Artificial Sequence

<220>
<Z23> BAntisense Compound

<400> 310
agallanaaga gaagucucau

<210> 311

<211i> 20

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 311
guacaagaca saggcgaaug

<210> 312

<211l> 20

<2312> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 312
Cauucgoouy uguouuguac

<210> 313

<21i> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 313
cuagcagcca ucagcaagag

20

20

20

20
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ggcgaaugag acuucucuu 19 <210> 341 <211> 19 <212> RNA <213>
Artificial Sequence 69 <220> <223> Antisense Compound <400> 341
cuuuucuacu ugagccauu 19 <210> 342 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 342
caucaucacu guagucauc 19 <210> 343 <211> 19 <212> RNA <213>
<210> Artificial Sequence <220> <223> Antisense Compound <400> 343
ii; @géggucuua ucaccuuua 19 <210> 344 <211>19 <212> RNA <213>
<7130 %r | i%lgélsa(iqgg%ggmgzw <223> Antisense Compound <400> 344

uccauauugc uaucuuauc 19 <210> 345 <211> 19 <212> RNA <213>

<220> Artificial Sequence <220>
<223>» Antisense Compound

<400> 314
cucuugcouga uggougouag 20

<210> 315

<211> 29

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 315
uagcaaagcu uuguaguuac 20

<210> 316

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 316
guaacuacaa agcuuugcua 20

<z10> 317

<211> 20

<Z212> RNA

<213> Artificial Seguence

<220>
<2Z3> Antisense Compound

<400> 317
cuaguuagga auguaauuaun 20

<210> 318

<211> 20

<21Z2> RNA

<213> Artificial Sequence

<Z20>
<223> Antisense Compound

<400> 318
auaauvuacauy uccuaacuag 20

<210> 319

<211> 20

<212> RNA

<213> Artificial Sequence
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<223> Antisense Compound <400> 345 ucacagccag gcauuaaau 19
<210> 346 <211> 19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 346 accuuuccuu guauacccu 19 70
<210> 347 <211>19 <212> RNA <213> Atrtificial Sequence <220>
220> <223> Antisense Compound <400> 347 uguaauucuu ugauuggga 19
<223>RE02 348 113,19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 348 ucacugauuu gaaugaaau 19
<400><P0> 349 <211> 19 <212> RNA <213> Artificial Sequence <220>
HHSUALSIES WHHEBRSEFCompound <400> 349 uuuacaguuu uguacacug 1920
<210><@l0> 350 <211> 19 <212> RNA
<211> 20

<212> RNA
<Z213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 320
cauauuaaga caguguacaa 20

<210> 321

<211> 20

<212> RNA

<213> Artificial Sequence

<Z220>
<Z23> Antisense Compound

<400> 321
gquacacauuu uauuuacagu 20

<210»> 322

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 322
acuguaaaua aaauguguac 20

<210> 323

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 323
ugucaunauuc cuggauccu 19

<210> 324

<211> 19

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 324
aggauccagg aauaugaca 19
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<213> Artificial Sequence <220> <223> Antisense Compound <400>
350 uuaaaaaacc agagugccc 19 <210> 351 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 351
Uuuaaaaaac cagagugcc 19 <210> 352 <211> 19 <212> RNA <213>
Artificial Sequence 71 <220> <223> Antisense Compound <400> 352
<210>UtklUaaaaaa ccagagugc 19 <210> 353 <211> 19 <212> RNA <213>
<211> Arfificial Sequence <220> <223> Antisense Compound <400> 353
<212> iy afitiuuyaaaa aacca jagu 19 <210> 354 <211> 19 <212> RNA <213>
<2137 Aificial’s Eé%quse@ c6'€220> <223> Antisense Compound <400> 354
<z20>agagcccaaa agucuucaa 19 <210> 355
<223> Antisense Compound

<400> 325
uccuggaucce uucaccaau 19

<210> 326

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 326
auuggugaag gauccagga 19

<210> 327

<Z211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 327
auacucagaa ggugucuuc 18

<210> 328

<211> 19

<212> RNA

<213> Artificial Seguence

<220>
<223>» Antisense Compound

<400> 328
gaagacaccu ucugaguau 19

<210> 329

<211>»> 19
<Z12> RNA
<213> Artificial Sequence

<220>
<2Z23> Antisense Compound

<400> 329
aaaccagagu gocccaucug 19

<210> 330

<211> 19

<212> RNA

<213>» Artificial Sequence
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<211> 19 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 355 uacuagacaa cuggauaug 19 <210> 356 <211> 19
<212> RNA <21.3> Artificial Sequence <220> <223> Antisense
Compound <400> 356 aaagugagua gucacagcc 19 <210> 357 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense

<z20> Compound <400> 357 uuuuucucau cuucccaca 19 72 <210> 358 <211>

<223> POt<232>=RNA<2L3> Artificial Sequence <220> <223> Antisense
Compound <400> 358 uccuuguaua cccucccua 19 <210> 359 <211> 19

<400> o> RNA <213> Artificial Sequence <220> <223> Antisense

S Empound” <400> 359

<210> 331

<211> 19

<212> RNA

<213> Artificial Sequence

19

<220>
<223> Antisense Compound

<400> 331
aaaaccagag ugcccaucu 18

<210> 332

<211> 1%

<212> RNA

<213> Artificial Seguence

<Z20>
<Z23> Antisense Compound

<400> 332
agaugggcac ucugguuuu 19

<210> 333

<211>» 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 333
aaaaaccaga gugcccauc 1%

<210> 334

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<Z223> Antisense Ccmpound

<400> 334
gaugggcacu cugguuuuu 19

<210> 335

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 335
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ugauaaccaa ucacuaucu 19 <210> 360 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 360
augagacuuc ucuuauauc 19 <210> 361 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 361
2aaacdacaagacaa aggcgaaug 19 <210> 362 <211> 19 <212> RNA <213>
r?i‘ﬁ%ia%equencge <220> <223> Antisense Compound <400> 362
<z1o>Uuggragccau cagcaagag 19 <210> 363 <211> 19 <212> RNA <213>
<211> Adtificial Sequence <220> 73 <223> Antisense Compound <400> 363
iiii aaagcy yuguaguua 19 <210> 364 <211> 19 <212> RNA <213>
rificial“Séguence <220>
<220>
<223> Antisense Compound

<400> 336
acagaugggc acucugguuu u 21

<210> 337

<z1l> 21

<Z212> RNA

<Z13> Artificial Seguence

<220>
<223> Antisense Compound

<400> 337
aaaaaccaga gugeccaucu g 21

<Z210> 338

<211> 21

<Z212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 338
cagaugggea cucugguuug u 21

<210> 339

<211i> 19

<212> RNA

<213> Artificial Sequence

<220>
<ZZ3> Antisense Compound

<400> 339
gouuugguuc agcucccaa 19

<210> 340

<211> 18

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 340
ggcgaaugag acuucucuu 19

<210> 341

<211> 19

<212> RNA

<213> Artificial Seguence

&9



<223> Antisense Compound <400> 364 uaguuaggaa uguaauuau 19
<210> 365 <211> 19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 365 uuguacacug ucuuaauau 19
<210> 366 <211> 19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 366 uuaucaccuu uagcucuaa 19
<op0> <210> 367 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
<223> £223=AntisenseCampound <400> 367 uuuagcucua acauuaaca 19
<210> 368 <211> 19 <212> RNA <213> Artificial Sequence <220>
24(}0% %é?3> Antisense Compound <400> 368 cuuuagcucu aacauuaac 19
TETRE3105"388774°<211> 19 <212> RNA

<210> 342

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 342

19

caucaucacl guagucauc 19

<210> 343

<Z211> 19

<Z212> RNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 343
ugcouaucuua ucaccuuua

<210> 344

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 344
uccauauuge kaucuuauc

<210> 345

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 345
ucacagccag gcauuaaau

<210> 246

<211> 1%

<Z212> RNA

<213> Artificial Seguence

<Z220>
<223» Antisense Compound

<400> 346
ACCUNUCCUL guauacccu

70

18

"
W

19

19



<213> Artificial Sequence <220> <223> Antisense Compound <400>
369 cucuaacauu aacaacagc 19 <210> 370 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 370
uuacuagaca acuggauau 19 <210> 371 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 371
<210> cUagacaacu ggauauggu 19 <210> 372 <211> 19 <212> RNA <213>
<211> Aftificial Sequence <220> <223> Antisense Compound <400> 372

<212>
<213>

uuacu gacgacug 19 <210> 373 <211> 19 <212> RNA <213>
maféaequ cé <220> <223> Antisense Compound <400> 373

<220> auuaaauuac uagacaacu 19 <210> 374 <211> 19

<223> Antisense Compound

<400> 347
uguaauucuu ugauuggga

<210> 348

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 348
ucacugauuu gaaugaaau

<210> 349

<211> 19

<Z12> RKA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 349
nutacaguuu uguacacug

<2Z10> 350

<zZ1l> 19

<212> RNA

<213> Artificial Seguence

<Z220>
<223> Antisense Compound

<400> 350
ulaaaasace agagqugocse

<210> 351

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 351
uuuaaaaaac cagagugcc

<210> 352

<211> 19

<212> RNA

<Z213>» Artificial Sequence

19

19

19

19

19
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<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound 75 <400> 374 aaaaagugag uagucacag 19 <210> 375 <211>
19 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 375 uuaaaaagug aguagucac 19 <210> 376 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense

iiiii %991%%’%99 400> 376 ugaguaguca cagccaggce 19 <210> 377 <211> 19

7T 22125 RNA <2135 Artificial Sequence <220> <223> Antisense
<4¢0> Gempound <400> 377 aagugaguag ucacagcca 19 <210> 378 <211> 19
uuuuaag@d 2 >SCRMARZE3> Artificial Sequence <220> <223> Antisense 18

<210% gg@mund <400> 378 uuuugcuuuu aucauuuuu 19

<211 1%
<212> RNA
<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 353
auuuuuaaaa aaccagagu 19

<210> 354

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 354
agageocaaa agucuucaa 19

<210> 355

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 358
uacuagacaa cuggauaug 19

<210> 356

<Zil> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 3586
aaagugagua gucacagceo 19

<210> 357

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<Z23> Bntisense Compound

<400> 357
quuuucucal cuuccoaca 19
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<210> 379 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 379 guuuugcuuu uaucauuuu 19
<210> 380 <211> 19 76 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 380 uuuuauuuac aguuuugua 19
~<210> 381 <211> 19 <212> RNA <213> Artificial Sequence <220>
iii?i%?% Antisense Compound <400> 381 cauuuuauuu acaguuuug 19
<212><Rd0> 382 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
<213><R23> Antisenseepmpound <400> 382 uuaaaaauug uaauaaaca 19
<210> 383 <211> 19 <212> RNA <213> Artificial Sequence <220>

©220>2223> Antisense Compound
<223> Antisense Compound

<400> 358
uccuuguaua cooucocua 19

<210> 359

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 359
ugauvaaccaa ucacuaucu 15

<210> 360

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Bntisense Compound

<400> 360
augagacuuc ucuuauauc 19

<210> 361

<211> 19

<212> REA

<Z13> Artificial Seguence

<220>
<223> Antisense Compound

<400> 361
uacaagacaa aggcgaang 19

<2310> 362

<211> 19

<21Z2> RNA

<213> Artificial Sequence

<220
<223> Antisense Compound

<400> 362
uagcagecau cagcaadgag 19

<210> 363

<211i> 19

<212> RNA

<213> Artificial Sequence

<2Z20>

73



<400> 383 uuuauuaaaa auuguaaua 19 <210> 384 <211> 19 <212> RNA

<213> Artificial Sequence <220> <223> Antisense Compound <400>

384 uuuguuuuuc ucaucuucc 19 <210> 385 <211> 19 <212> RNA <213>

Artificial Sequence <220> <223> Antisense Compound 77 <400> 385
<273 33333aUuac caaagaaug 19 <210> 386 <211> 19 <212> RNA <213>

Arti |C|aP§equeﬁce <220> <223> Antisense Compound <400> 386
<400> @asgaaaugc auaaauuug 19 <210> 387 <211> 19 <212> RNA <213>
uagcagirtificialSegrence <220> <223> Antisense Compound <400> 387 19
<2105 %% cugaaau cagaaucac 19 <210> 388 <211> 19 <212> RNA <213>

£1]

211> icial Sequence

<212> RNA
<213> Artificial Sequence

<Z20>
<223> Antisense Compound

<400> 364
uaguuaggaa uguaauuau 19

<210> 365

<211> 19

<212> RNA

<213> Artificial Sequence

<Z20>
<223> Antisense Compound

<40G> 365
uuguacacug ucuuaauau 19

<210> 3266

<211> 19

<212> RNA

<Z13> Artificial Sequence

<220>
<223> Antisense Ccmpound

<400> 366
uuaucaccul uagcucuaa 19

<210> 367

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 367
uuuagcucua acauuaaca 19

<210> 368

<Z211> 19

<212> RNA

<213> Artificial Segquence

<220>
<223> Antisense Compound

<400> 368
cuuuagcucu aacauuaac 18

<210> 369

14



<220> <223> Antisense Compound <400> 388 uuaauguuua uuccaccuu
19 <210> 389 <211> 19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 389 uaaauuugua gcaaagcuu 19
<210> 390 <211> 19 <212> RNA <213> Artificial Sequence <220>
211> %23> Antisense Compound <400> 390 uaauucuagu uaggaaugu 19
212> 76A0> 391 <211> 19 78 <212> RNA <213> Atrtificial Sequence <220>
<213> £223piAndisense:&ompound <400> 391 uaaccaaagc aaaauaacc 19
<210> 392 <211> 19 <212> RNA <213> Artificial Sequence <220>

z;ggi <223> Antisense Compound <400> 392 uguacacauu uuauuuaca 19
251057393 <514%19

<400> 369
cucuaacauu aacaacagce 19

<21G> 370

<211>» 1%

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 370
uuacuagaca acuggauau 19

<210> 371

<21i> 19

<212> RNA

<213> Artificial Sequence

<220>»
<223> Antisense Compound

<400> 371
cuagacaacu ggauauggu 19

<210> 372

<211> 19

<Z212> RHA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 372
uuaaauuacu agacaacuy 19

<210> 373

<211> 19

<212> RNA

<Z13> Artificial Sequence

<220>
<223> Antisense Compound

<4030> 373
aduaaauuac uagadcaacu 19

<210> 374

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

75



<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 393 uaguugucua aaagacaau 19 <210> 394 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 394 ucaauuuauu aaaaauugu 19 <210> 395 <211> 15
<212> DNA <213> Artificial Sequence <220> <223> Antisense

<400> Gempound <400> 395 gatcgatctg atcgc i5 <210> 396 <211> 15 <212>

aaaaadDbAy <2id=Adificial Sequence <220> <223> Antisense Compound 79
<400> 396 agatcgatct gatcg 15 <210> 397 <211> 15 <212> DNA <213>

<2io> ﬁllgtﬁicial Sequence <220> <223> Antisense Compound <400> 397

<211>
<212> t@gatcgatc tgatc 15

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 375
uuaaaaaguyg aguagucac

<210> 376

<211> 19

<212> RNA

<213> Artificilal Seguence

<220>
<223> Antisense Compound

<400> 376
ugaguaguca Cagocagge

<210> 377

<211> 19

<212> RNA

<Z213> Artificial Sequence

<Z220>
<223> Antisense Compound

<400> 377
aagugaguag ucacagoga

<210> 378

<211> 19

<Z212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 378
uuuugcuuun aucauuuuu

<210> 379

<211> 19

<Z212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 379
guuuugcuuu uaucauuuu

<Z210> 38¢C
<211> 18

19

19

19

19

19
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<210> 398 <211> 15 <212> DNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 398 ttagatcgat ctgat 15 <210> 399
<217.> 19 <212> RNA <213> Artificial Sequence <220> <223>
Antisense Compound <400> 399 uugggagcug aaccaaagc 19 <210> 400
<%%1> 19 <212> RNA <213> Atrtificial Sequence <220> <223> Antisense
égglgggpgl <4002,400 aagagaaguc ucauur_gcc 19 <210> 401 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense

<220> Compound <400> 401 aauggcucaa guagaaaag 19 <210> 402 80 <211>
<223> fgrioqree RNAP2213> Artificial Sequence <220> <223> Antisense

<a00> GgmMpound

quuuauuuac aguuuugua 19

<212>
<213>

<Z10> 381

<Z211> 19

<212> RNA

<Z213» Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 381
cauuuuauuu acaguuuug 19

<210> 382

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 382
uuaaaaauug uaauvaaacsa 19

<Z16> 383

<Z11i> 19

<Z212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 383
ruuauaasa auuguaaua i9

<210> 384

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 384
TUUgUUUULGC ucaucuuca 13

<210> 385

<211> 19

<Z1Z> RNA

<Z13> Artificial Seqguence

<ZZ0>
<223> Antisense Compound

7



<400> 402 gaugacuaca gugaugaug 19 <210> 403 <211> 19 <212> RNA
<213> Artificial Sequence <220> <223> Antisense Compound <400>
403 uaaaggugau aagauagca 19 <210> 404 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 404
gauaagauag caauaugga 19 <210> 405 <211> 19 <212> RNA <213>
<a00->Atificial Sequence <220> <223> Antisense Compound <400> 405
aaaza@UiaaUgEsUggcuguga 19 <210> 406 <211> 19 <212> RNA <2133,
Artificial Sequence <220> <223> Antisense Compound <400> 406

<211>
<212>
<213> hBrtificial Seguence

<220>
<223> Antisense Compound

<400> 386
aaugaaaugc auaaaunuug

<210> 387

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 387
AAaCUgaaau CAagaaucac

<210> 388

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 388
uuaauguuua uuccaceuu

<Z210C> 389

<211l> 19

<212> RNA

<Z13> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 389
uaaauuugua gcaaagcuu

<210> 390

<21i> 19

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 390
uaauucuagu uaggaaugu

<210> 391
<211>» 19

<210> uauaca aggaaaggu 19 <210> 407 <211> 1.9 <212> RNA <213>
Ificial Sequence <220>

19

19

18

198

i9

78



<223> Antisense Compound 81 <400> 407 ucccaaucaa agaauuaca 19

<210> 408 <211> 19 <212> RNA <213> Artificial Sequence <220>

<223> Antisense Compound <400> 408 auuucauuca aaucaguga 19

<210> 409 <211> 19 <212> RNA <213> Artificial Sequence <220>
212> %63~ Antisense Compound <400> 409 caguguacaa aacuguaaa 19
<213> <403 AL0 <2112.19.<212> RNA <213> Atrtificial. Sequence <220>

<223> Antisense Compound <400> 410 gggcacucug guuuuuaaa 19
<220><210> 411 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
223> ZY3SRifisEHERCEpound <400> 411 ggcacucugg uuuuuuaaa 19
<400><Zh0> 412 <211> 19 <212> RNA

uaaccaaagec aaaauaacce 19

<210> 392

<211> 1%

<212> RNA

<213>» Artificial Sequence

<2Z0>
<223> Antisense Compound

<400> 382
uguacacaud uuauuuaca 138

<210> 393

<211> 15
<2i2> RNA
<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 393
uaguugucua aaagacaau 18

<210> 394

<211> 19

<212> RNA

<Z13> Artificial Sequence

<220>
<ZZ3> Antisense Compound

<400> 354
ucaauuuany aaaaauugu 19

<210> 395

<211l> 15

<212> DNA

<213>» Artificial Seguence

<226>
<Z23> Antisense Compound

<400> 395
gatcgatctg atcge

I
o

<210> 336

<211> 15

<212> DNA

<213> Artificial Sequence

<220>
<Z223> Antisense Compound

79



<213> Artificial Sequence <220> <223> Antisense Compound <400>
412 gcacucuggu uuuuuaaaa 19 <210> 413 <211> 19 82 <212> RNA
<213> Atrtificial Sequence <220> <223> Antisense Compound <400>
413 acucugguuu uuuaaaaau 19 <210> 414 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 414

<400>

agacuu uugggcucu 19 <210> 415 <211> 19 <212> RNA <213>

agatcAtificiagl.seguence <220> <223> Antisense Compound <400> 415

cauauccagu ugucuagua 19 <210> 416 <211> 19 <212> RNA <213>
<210> Arfificial Sequence <220> <223> Antisense Compound <400> 416
<211>g§cgugugacu acucacuuu 19 <210> 417

<212>
<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 397
tagatcgatc tgatce

<210> 398

<211> 15

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 398
ttagatcgat ctgat

<210> 399

<21ii> 19

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 399
vugggagcouy aaccaaagce

<210> 400

<211> 19

<212> RNA

<213> Artificial Seguence

<220>
<Z23> Antisense Compound

<400> 400
aagagaaguc uCauucygcc

<210> 401

<211> 19

<212> RNA

<213> Artificial Seqguence

<Z220>
<223> Antisense Compound

<400> 401
aauggcucaa guagaaaag

<210> 402

15

15

19

i9

19
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<211> 19 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 417 ugugggaaga ugagaaaaa 19 <210> 418 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound 83 <400> 418 uagggagggu auacaagga 19 <210> 419 <211>
<211> 19 <212> RNA <213> Artificial Sequence <220> <223> Antisense
<2iz> @@npound <400> 419 agauagugau ugguuauca 19 <210> 420 <211> 19
<213> 223 251RINA €REB8snAttificial Sequence <220> <223> Antisense
<2205 Compound <400> 420 gauauaagag aagucucau 19 <210> 421 <211> 19
5335 %gselﬂ\é égmdrtlflmal Sequence <220> <223> Antisense
Compound <4

<400> 402
gaugacuaca gugaugaug i9

<210> 403

<211> 19

<212> RNA

<213> Artificial Sequence

<223> Bntisense Compound

<4G0> 403
uaaaggugau aagaunagca 19

<210> 404

<211i> 19

<Z212> RNA

<213> Artificlal Sequence

<220>
<223> Antisense Compound

<400> 404
gataagauag caauaugga 13

<210> 405

<211i> 19

<212> RNA

<213> Artificial Seqguence

<Z220>
<223> Antisense Compound

<400> 405
auuuaaugoc uwggouguga 19

<210> 408

<211> 19

<212> RNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<4Q0> 406
aggguauvaca aggaaaggu 19

<210> 407

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

81



cauucgccuu ugucuugua 19 <210> 422 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 422
cucuugcuga uggcugcua 19 <210> 423 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 423
uaacuacaaa gcuuugcua 19 <210> 424 <211> 19 <212> RNA 84 <213>
<400> Afificial Sequence <220> <223> Antisense Compound <400> 424
ucccazadaaudgcath leguaacua 19 <210> 425 <211> 19 <212> RNA <213x9
Artificial Sequence <220> <223> Antisense Compound <400> 425
<210> 438uuaagac aguguacaa 19 <210> 426 <211> 19 <212> RNA <213>

<21i>

<212 Afificial Sequence <220>

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 408
auuucauuca aaucaguga

<210> 409

<211> 19

<212> RNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 409
caguguacaa aacuguaaa

<210> 410

<21i> 19

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 410
gggeacucuy guuuuuuaa

<210> 411

<211> 19

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 411
ggcacucugyg wuuuuraaa

<210> 412

<211> 19

<Z1i2> RNA

<213> Artificial Seguence

<220>
<Z23> Antisense Compound

<400> 412
gcacucuggu uuuuuazaa

<210> 413
<211> 19

19

19

19

19

19

82



<223> Antisense Compound <400> 426 uuagagcuaa aggugauaa 19

<210> 427 <211> 19 <212> RNA <213> Artificial Sequence <220>

<223> Antisense Compound <400> 427 uguuaauguu agagcuaaa 19

<210> 428 <211> 19 <212> RNA <213> Artificial Sequence <220>
<2105 R83> Antisense Compound <400> 428 guuaauguua gagcuaaag 19
<213>240%2 429 <2113 .19.<212> RNA <213> Artificial Sequence <220>

<223> Antisense Compound <400> 429 85 gcuguuguua auguuagag 19
<220><210> 430 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
<223> 2333 RAfiseRBR E¥pound <400> 430 auauccaguu gucuaguaa i9
100> SRE0> 431 <211> 19 <212> RNA

ACUCUgguUU uwuuaaazaun 19

<Z10> 414

<211> 19

<21Z2> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 414
uugaagacuu uugggeucu 19

<210> 415

<Z211> 189

<212> RNA

<213> Artificial Seguence

<220>
<2Z3> Antisense Compound

<400> 415
cauvauccagu ugucuagua i2

<210> 416

<21i1l> 1%

<212> RHNA

<213> Artificial Sequence

<2Z20>
<223>» Antisense Compound

<400> 416
ggcugugacy acucacuuu 19

<210> 417

<211i> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 417
ugugggaaga ugagaaaaa 19

<210> 418

<211> 19

<212> RNA

<Z213> Artificial Seguence

<220
<223> Antisense Compound

83



<213> Artificial Sequence <220> <223> Antisense Compound <400>
431 accauaucca guugucuag 19 <210> 432 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 432
caguugucua guaauuuaa 19 <210> 433 <211> 19 <212> RNA <213>
<400 Attificial Sequence <220> <223> Antisense Compound <400> 433
uagggAGUUILCHag Yaauuuaau 19 <210> 434 <211> 19 <212> RNA <213>,
Artificial Sequence <220> <223> Antisense Compound <400> 434
<210> dlidugacuac ucacuuuuu 19 <210> 435 <211> 19 <212> RNA <213>

zgéi %ﬁgicial Sequence 86 <220> <223> Antisense Compound <400> 435

<213> QYgacyacyc acyyuyaa 19 <210> 436

<Z220>
<223> BEntisense Compound

<400> 419
agauvagugau ugguuauca 19

<Z210> 420

<211> 19

<Z12> RNA

<213> Rrtificial Seguence

<220>
<223> Antisense Compound

<400> 420
gauauaagag aagucucau 19

<210> 421

<211> 19

<212> RNA

<213> Artificial Sequence

<Z220>
<223> Antisense Compound

<400> 421
cavucgocun ugucuugua 19

<210> 422

<211> 19

<212> RNA

<213> Artificial Seqguence

<220>
<223> Antisense Compound

<400> 422
cucuugcuga uggcougaoua 19

<210> 423

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 423
Laacuacaaa gouuugcua 19

<210> 424

<211> 19
<212> RNA

84



<211> 19 <212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 436 gccuggcugu gacuacuca 19 <210> 437 <211> 19
<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 437 uggcugugac uacucacuu 19 <210> 438 <211> 19
<213> 9422 RNA k132 Adificial Sequence <220> <223> Antisense
Compound <400> 438 aaaaaugaua aaagcaaaa 19 <210> 439 <211> 19
<220><212> RNA <213> Artificial Sequence <220> <223> Antisense
<223> ABMmpehne <4805 4B9 aaaaugauaa aagcaaaac 19 <210> 440 <211> 19

<400>

<ZL2> RNA <213> Artificial Sequence <220> <223> Antisense

auaawempeund, 400> 440 uacaaaacug uaaauaaaa 19 19

<210> 425

<21i> 19

<212> RNA

<Z13> Artificial Sequence

<220>
<Z223> Antisense Compound

<400> 425
auauuaagac aguguacaa

<210> 426

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 426
unagagcouaa aggugauaa

<210> 427

<211> 18

<212> RNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 427
uguuaauguu agagcuaaa

<210> 428

<211> 19

<212> RNA

<213>» Artificial Sequence

<Z20>
<223> Antisense Compound

<400> 428
guuaauguua gagcuaaaq

<210> 429

<211> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 429

19

19

19

15
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87 <210> 441 <211>19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 441 caaaacugua aauaaaaug 19
<210> 442 <211> 19 <212> RNA <213> Artificial Sequence <220>
<223> Antisense Compound <400> 442 uguuuauuac aauuuuuaa 19
<210> 443 <211> 19 <212> RNA <213> Atrtificial Sequence <220>
FERIEE338 5" Ahtisehse Compound <400> 443 uauuacaauu uuuaauaaa 1
<210> €230> 444 <211> 19 <212> RNA <213> Artificial Sequence <220>
<211> &223> Antisense Compound <400> 444 ggaagaugag aaaaacaaa 19
<2l2> BPR0> 445 <211> 19 <212> RNA <213> Artificial Sequence <220>
<2137 5588 Riftisensl CSfpound
<220>
<223> Antisense Compound

<40Q0> 430
auauccaguul gucuaguaa 19

<210> 431

<211> 19

<212> BNA

<z13>» Artificial Sequence

<220>
<223> Antisense Compound

<400> 431
accauaucca guugucuag 19

<210> 432

<211l> 19

<212> RNA

<213> Artificial Sequence

<220>
<Z23> Antisense Compound

<400> 432
caguugucua guaauuuaa 19

<210> 433

<211> 19

<ZiZ> RNA

<Z13> Artificial Seguence

220>
<2Z23> Antisense Compound

<400> 433
aguugucuag uaauuuaau 18

<210> 434

<211> 16

<212> RNA

<213> Artificial Sequence

<Z20>
<223> Antisense Compound

<400> 434
cugugacuac ucacuuuuu i9

<210> 435

<211i> 19

<212> RNA

<213> Artificial Seqguence

86



<400> 445 cauucuuugg uaauuuuuu 19 <210> 446 <211> 19 <212> RNA
<213> Artificial Sequence 88 <220> <223> Antisense Compound <400>
446 caaauuuaug cauuucauu 19 <210> 447 <211> 19 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 447
gugauucuga uuucaguuu 19 <210> 448 <211> 20 <212> RNA <213>
<220> Artificial Sequence <220> <223> Antisense Compound <400> 448
<223> Jugueeugaacesauggucag 20 <210> 449 <211> 20 <212> RNA <213>
Artificial Sequence <220> <223> Antisense Compound <400> 449
<400> cﬁf%cccuagg cuggcaggge 20 <210> 450 <211> 20 <212> RNA <213>
qugacuacyc .a 1ua 19
Arti |C|aF§equence

<210> 436

<z1li> 19

<212> RNA

<213> Artificial Sequence

<Z20>
<223> Antisense Compound

<400> 436
gecuggougu gacuacuca 19

<210> 437

<213i> 19

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 437
uggougugac uacucacuu 19

<210> 438

<211> 1%

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 438
aaazaugauna aaagcaaaa 19

<210> 43%

<211> 19

<212> RNA

<213> Artificial Seguence

<220>
<223> Antisense Compound

<400> 439
aaaaugauaa aagcaaaac 19

<210> 440
<211> 19
<212> RNA
<Z13> Artificial Sequence

<220>
<223> Antisense Compound

<400> 440
uacaaaacug uaaauaaaa 18
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<210>
<211>
<212>
<Z2L13>

<220>
<223>

<400>

<220> <223> Antisense Compound <400> 450 uuggcaugga ggugggagag
20 <210> 451 <211> 20 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 451 ggcauuccaa aacauucuuu 20 89
<210> 452 <211> 20 <212> RNA <213> Atrtificial Sequence <220>
<223> Antisense Compound <400> 452 ugcgcccuca ggaguuccgg 20
<%230> 453 <211> 20 <212> RNA <213> Atrtificial Sequence <220>
<4223> Antisense Compound <400> 453 auugucacag ggucucacag 20
EFP0> 454 <211> 20 <212> DNA <213> Artificial Sequence <220>
3535 AnfiSerE8 E6impound <400> 454 agtcgcecatc ttagatcgat 20 <210>
455 <211> 20

Antisense Compound

441

caaaacugua aavaaaauy 19

<210>
<21il>
<212>
<213>

<220>
<223>

<400>

4432

1%

RNA

Artificial Sequence

Antisense Compound

442

UgUUUauuac aauuuuuas 19

<210>
<211i>
<212>
<213>

<220>
<2d3>

<400>

443

19

RNA

Artificial Sequence

Antisense Compound

443

uaulacaauu uuuaauaaa 19

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

444

19

RNA :
Artificial Sequence

Antisense Compound

444

ggaagaugag aaaaacaaa 19

<210>
<21l>
<212>
<Z213>»

220>
<Z223>

<400>

445

19

RNA

Artificial Sequence

Antisense Compound

445

cavucuuugg uaauuuauuu 19

<210>
<211>
<212>
<213>

446

19

RNA

Artificial Sequence
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<212> RNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 455 agucgccauc uuagaucgau 20 <210> 456 <211> 19
<212> DNA <213> Artificial Sequence <220> <223> Antisense
Compound <400> 456 cgagaggcgg acgggaccq 19 <210> 457 <211> 21
<905 <212> DNA <213> Artificial Sequence 90 <220> <223> Antisense
<223» GAMPQUnd 504%%5557 cgagaggcgg acgggaccgt t 21 <210> 458 <211>
21 <212> DNA <213> Artificial Sequence <220> <223> Sense
<400> @Goempound <400> 458 cggtcccgtc cgectetegt t 21 <210> 459 <211> 19
caaanERPISPRA2E3> Artificial Sequence <220> <223> Sense Compouttd
210> S400> 459 cggtcccgte cgecteteg 19
<211> 19

<212> RNA
<Z213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 447
gugauucuga uuucaguua 19

<210> 448

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 448
uuguccucaa ccauggucag 20

<210> 449

<211>» 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 449
cugeccuagyg cuggcecaggyge 20

<210> 450

<21ll> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 450
wuggeaugga ggugggagag 20

<210> 451

<211i> 20

<212> RNA

<213> Artificial Segquence

<220>
<223> Antisense Compound

<400> 451
ggcauuccaa aacaunucuul 20
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91

<210> 452

<211> 20

<212> RNA

<Z13> Artificial Sequence

<220>
<223> Antisense Compound

<400> 452
ugecgooouca ggaguuccgyg

<210> 453

<211> 20

<212> RNA

<213> Artificial Sequence

<z220>
<223> Antisense Compound

<400> 453
avugucacayg ggucucacaqg

<210> 454

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 454
agtcgcecatae ttagatcgat

<210> 455

<211> 20

<212> RNA

<213> Artificial Sequence

<220>
<223> Antisense Compound

<400> 455
agucgcocaus uuagaucgau

<210> 456

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223>» Antisense Compound

<400> 456
cgagagycgyg acgggaccey

<210> 457

<211> 21

<212> DNA

<213> Artificial Seguence

20

20

20

24

19
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<220>
<223> Antisense Compound

<400> 457
cgagaggogyg acgggaccgt b

<210> 458

<211> 21

<212> DNA

<213> Artificiasl Sequence

<220>
<223> Sense Compound

<4Q0> 458
cggtceegte cgecteteght t

<210> 459

<21l1> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Sense Compound

<400> 459
cggtccegtec cgecteteg

91

21

21

1%



