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COVPCSI TI ONS AND METHODS FOR | NHI BI TI NG EXPRESSI ON OF
Eg5 CGENE Rel ated Applications This application clains

wo be7hewef it of U S. Provisional Application NeCT/US2007/065828
60/ 787,762, filed March 31, 2006, and U.S. Provi sional
Application No. 60/870,259, filed Decenber 15, 2006.
Bot h picOH PPRFCRM ANT R THREAD FORMIN GESERE WY

reference 1n their entirety. Field of the Tnvention

This jnvention relates to doubl e-stranded ri bonucl eic
m&@ﬂ?d(dsRNA), and its use in mediating RNA
interference to inhibit the expression of the Eg5 gene

afibe prsens@veditidhgentsRlArélatet te direpd firatingiscadws and methods
processes nedi ated by Eg5 expression, such as cancer,

al.one or in, conbinatdton W th ds tar [ , I .
of Forgy i B AR Pttt A el PGk B a By gl Bming

I nvention The mai ntenance of cell populations wthin
screwaat leaganpation ofgdvieh hes ayinihemceirfage dargnass of SHRC 66

cell division and programmed cell death. Wthin nornal

e a :

(RockfHil Hardts E el EY P IR AR G KRt 1ot iEad forming

regul ated. In proliferative di sease such as cancer,
screwone or both of these processes may be perturbed. For

exanpl e, a cancer cell may have lost its regulation

(cDaekRel Mk if@RHAetoRindnas tef!thredt foshRp £Y&WEbe able to cold

t hrough”either the overexpression of a positive

regul ator or the |oss of a negajjve re tor er haps
form hyeadsiin g warkpaFaediavang @ilﬁgf!neasg ehRoekwed ﬁ?‘%ﬂﬂ pelow AS such,
| ost the ability to undergo programred cell death

curreritihfad ot hihgodcee®x preesigtiolendf, hardegedld\fermebdads af such
Hence, there is a need todevel op new chenot herapeutic

drugs .;that wll restore the.pr.ocesses qof c kpoi nt

work gy dIORREHo 53F Bt P iALRTh WoTe g PP sfteg to have
One approach to the treatnent of human cancers is to

a threhd fgeting sprevt be abtehtatfoim theegdsin alwdrkpiecelwhicly bhea hardness
progression. In order for the cell cycle to proceed

. e e
whict] GREPIC IRy 332 Fib ek i ey FTE S B OEER AN BISL A
the cell cycle that enforce the proper order of events
materighds fivaeds suanes kuphndheg kplsisnn thematesiad pihgdiagdness in and
checkpoi nt that occurs during the netaphase stage of

aroundith@BbR arcBbhidTRh&E MhESxdRata REEISEEN PUOLIRIdSesdd t h

essential functions in mtosis may initiate the

spi ndl e, checkpoint to arrest cells ip mtosis. O
<banyertignal firgad {opming seears wremos hard saqusd '@,SW?&%@HFY cold
whi ch display anti-tunor activity in the clinic also

form tHreAREnAPRBIGSESes WhiRhBREENDA Reickaell (PZEANasS dedraixaehple,
with programmed cell death. An effective

chenot her apeut.i c for t treat ment of cancer, t.hus .
some GRHACTAND 1 s Bleat e I STy AR I SBRGd 5P Gt gt
cell death. Unfortunately, there are few conpounds
and thevst dbke té fourdattthrdalds are dtheR eclprelt €8lSaminirim hatdness, and
cell. Mst compounds known to cause mtotic arrest and

a 0Sj . | i p 0di S. .
the coggl??_g eﬁi@te@%{ és?astt%&ec%erllf;%? % Q(?Eg?lgg(?rﬁg%y Ao@&ﬁ?formmg screw
m crotubul es and indirectly alter the ] ]
such dsuthigt isoot ardienangh tofconkistamily sold farpi thatads ingr 2ipyaterial which
causing mtotic arrest. Because nost of these
excee\‘%lﬁ !Fﬁﬁ@ nas WheH 'dfnlv%%' ét)/cglt @P‘?@id f&ﬁliﬁ% Qi‘:’tje’wnin% PiS3! A material (or
ich'is a conpone of all mcrotubules, they may
al so affect one or nore of the numerous nor nal
cel lular processes in whichym crotubules have a role.
Hence, there is also a need for small nol ecul es that
nore specifically target proteins associated with
proliferating cells. Eg5 is one of several
ki nesin-1ike notor proteins that are |localized to the
mtotic spindle and known to be required for formation

o a1 e .
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I n anot her enbodi nent, the invention provides a cel
conprising one of the dsRNAs of the invention. The

wa@edor/1iz®sgeneral |y a mamal i an cell, such as aP¢IDs2007/065828
cell. In another enbodi nent, the invention provides a
phar maceutical conposition for inhibiting the

any o@¢PhRSSIANhSFinkheh 8B GVTEHRC ANo1OMGAL) itﬁl’&d@:@ﬂ%ﬁ\% dacuss.
humansubj ect, conprising one or nore of the ds of

. the invention and har maceut i cal.l ccept e .
This coMleppe roré%ef%r@fmwﬁff Deighds CPHS%&dB?rﬁz?ﬁ\gpﬁb%% fprming
the invention provides a nethod for inhibiting the

thread®RrBsetioR sothtbetdelit Bavquired & batd thedastpnériavg d eedness
followi ng steps: (a) introducing into the cell a

doubl e~ st randed ri,bonucl ej i ds rejn t
much gZEa YT Ditei! REAg R BE SalphRdEb Ol G tn'dier o
conpl ementary to each other. The dsRNA conprises a
form thenthecasls paopbriyowpthbel eglapsinig: st sequence and an
anti sense strand conprising a second sequence. The
apt.i S - regi : '
LAt e SR hE Shrfyr £2RBTANCRAITR, SR Told Form
part of a nRNA encodi ng Eg5, and wherein the region of
threadsoimpd wioekpigedsthaving hdesinerawhach exasedstiRfe3i i suchgiages it has
generally 19-24 nucleotides in | ength, and wherein the

é(ﬁ,'é'% G0 LRI iR de SRl as@NsresRiing attheaB8djoint in the
bem1ﬁn [ ﬁ?ggggéressioﬁggP}the EgSEgene by étgﬁeas? 40/61n

and (b). maintaining the cell produced in st a) ,for
workpicge gw?l}s?bffﬁﬂ@if%ﬁﬁ 398 9 tap HPB%&P&S&%H npfé’f’lcﬁﬁ% W‘l s, loose
transcript of the Eg5 gene, thereby inhibiting

nuts, %16 $okQMhRhded tseab, @emepioviding acilar feataeairhsing a similar
enbodi nent, the invention provides nethods for

treating,,.preventi r nagi.n at hol.ogi.cal . o
method i udRidif Silmedhiy dodPERor DS RRY RURg Rgyirg additional
conprising admnistering to a patient in need of such
operatioa gt e dtvarcpdrel/émic] mrsubingninrmgeneoostly, tiner-epeuniiogiprgcess.
or prophylactically effective anount of one or nore of

t he ds t ' ' ' : :
t S R OehTBle it BUSRePs e BRI REL IR Th workpicces.
expression of the Eg5 gene in a cell, conprising a
such aehidl st orayersa queny etbganalsrigl, whikk des adardnass sdiele exceeds
sequence that encodes at |east one strand of one of
Rockii§ @TNA of the invention. In another enbodinment, the
invention provides a cell conprising a vector for
inhibiting the expression of the Eg5 gene in a cell
The vector conprises a regul atory sequence operably
linked to a nucl eoti de sequence that encodes at | east
one strand of one of the dsRNA of the invention. hi a
further enbodi nent, the invention provides the Egb
dsRNA and the uses thereof as described above in
conbination wth a second dsRNA targeting the VEGF
MRNA. A conbi nation of a dsRNA targeting Eg5 and a
second dsRNA targeting VEG- provides conpl enentary and
synergiatic activity for treating hyperproliferative
di scords, particulary hepatic carcinoma. Brief
Description of the Figures No Figures are presented
Detail ed Description of the Invention The invention
provi des doubl e-stranded ri bonucleic acid (dsRNA), as
wel | as conpositions and nmethods for inhibiting the
expression of the Eg5 gene in a cell or mammal using
the dsRNA. The invention al so provi des conpositions
and met hods for treating pathol ogical conditions and
di seases in a manmmal caused by the expression of the
Eg5 gene using dsRNA. dsRNA directs the
sequence-speci fic degradation of nmRNA t hrough a
process known as RNA interference (RNAi ). The
invention further provides this dsRNA in conbi nation
with a second dsRNA that inhibits the expression of

N I Np— " 1 K I A Y a1 o - o o
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ol i gonucl eoti de conprising a chain of nucleotides that
is described by the sequence referred to using the
wa@t@ndzmosl nucl eoti de nonencl ature. As used her eP@T/USIVd7/065828
unl ess otherw se indicated, the term"conplenentary,"
when used to describe a first nucleotide sequence in
ObijeétShald Qimbtad second nucl eoti de sequence, refers to
the abiTrty of an oligonucl eotide or pol ynucl eoti de
conpr.i.sing. the first nugleotide sequence to hybridize
e atipencd i paeadiSientiat (e TS CETIER i (o BRATGS g Cad
wi th an oligonucl eotide or polynucl eotide conprising
formih§ eciz@cardasiupaatibh & vadouhns e sudscehiddnbss thatsrssffoadntly
by the skilled person. Such conditions can, for

. . ex I e stringent condjtion [ .

high 35Rape b el oRERRasT o0t himett 8 BhhuRRed i
6.4, 1mM EDTA, 50C or 70C for 12-16 hours foll owed by

workpiashivhgch I@sheehardonsh thabersseedstiRG23physi ol ogi cal |y
rel evant conditions as may be encountered inside an
or . _ , m '
¢ DR T S A Rnthod pRnE St e AR RRE SRElIGh iy REpARIGE a thread
for a test of conplenentarity of two sequences_in

forming soregaaicleastia portins afwhigabas appinimum shlase hagdness of HRC 56.
hybri di zed nucl eotides. This includes base-pairing of

t RE11N BRI B &R LIFER eRibdIN¥ALET BetirdRnt dRhtiSh 1gtd pRvide a
first nucleotlide sequence to the oligonucl eotide or

ol ynucl eoti de, conprisi.ng the second nucl eot.i
thread ERTERS SCKVEW PR 1@1%5?#36‘? hadaery ?@%ﬂ%ﬁﬁa@ at least to a
second nucl eoti de sequence. Such sequences can be

depthl Hf(RO0& thohes,ar af ldabktyson1of eiehicady 6f Wd dtrewspect to
each other herein. However, where a first sequence is

referyed to as "substantially co tary” wt

r &5t 20 MR AE, a?fbces‘@ﬁﬁ élﬁLeélgﬁw % ﬁt%%ﬁﬁléeagt% g@& gtgh%%s

can be fully conplenentary, or they may form one or
embodiment dfithe gessentinivgntion prwvided hthredd f@nung 2creve whidhleas a

base pairs upon hybridi zation, while retaining the

bil i 2 ' diti |
head f 3 hrkali aflc S EREHEHm WA ARETALLLARRAIREYT the thrcads of
two ol igonucl eotides are designed to form upon
the shaplrarel suefe¢ohardoned, preferatdy §0 agnisimumasvBgedpsdnegm gs HRC 56,
such overhangs shall not be regarded as m snatches
| ﬁ%ztfx A ' tiRRefitertRNNeaNB RbRY fori threads in
thmﬁ%%ﬁﬂgga gﬁ5gagsRN&%‘o§g??§§ng one ol i gonucl eotide 2
lnucl eotides in | ength and apot her aljgonucl eoti de 23
a workpigce havingsa puripesparAnesgghis ﬁxp@r@sﬁgh§ :
ol i gonucl eoti de conprises a sequence of 2 1
NGl RRéH MApsctldTahe ipPesett in)(/eﬁﬁﬁiﬁ)?ﬁmid&saﬁ yeitliod bEfahong sich a
ol i gonucl eoti de, may yet be referred to as "fully
| ementary:. for the.purposes.of .the .
threaf] {GRRREGHTOCFBF SRhER ARG e BuDE § g rgtig wogess
may al so include, or be forned entirely from
wheréegnthéaicson iCedrbkn leasiehghio & least /Adk.4dasbopdeve, md sepienched,
from non-natural and nodified nucleotides, in as far
as.th Qve.r Ir t 11 h e '
such §§ 1} 0, TREX 6 SPHY EERIR i oraBRR it Bittdeness and to
“conpl enentary”, "fully conplenentary” and
allow' &rlasneret duitily cosmPrefarablar the thmpeting ragomieoliggesiiohi that the
respect to the base nmatching between the sense strand
surfaZ8 ol RIS R SR SR it WP ROCREILC poins.
wi Il be understood fromthe context of their use. As
used herein, a polynucleotide which is "substantially
conplenentary to at |east part of a nessenger RNA
(nRNA) refers to a polynucl eotide which is
substantially conplenentary to a contiguous portion of
the mRNA of interest (e.g., encoding Eg5). For
exanpl e, a pol ynucleotide is conplenentary to at | east

o - e - - o o - ..
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adm ni stration of other anti-pathol ogi cal processes
nmedi ated by Eg5 expression agents. As used herein, a

wO plvanmmseut i cal conposition” conprises a PCT/US2007/065828
phar macol ogi cal ly effective amount of a dsRNA and a
pharmaceutically acceptable carrier. As used herein,

PreferaBiarafe ﬂi@&hﬁﬁirin% pbfhedtisuerasdmudtore of the fastener are at a
"t herapeuticallye fective anount" or sinmply "effective

. to that t of R ff [ t
Rock§ ROk LR e ATB, 12t 8 P56 LSk B ana
preventive result. For exanple, if a given clinica

three ta airrfalitthieads ofidictkerew, sfifidwdtionchariered det deissreat is
| east a 25% reduction in a nmeasurabl e paraneter

ssoci ated with a di seas [.Sor ‘ot
quendfR AP Rl Fteaer & PSR ol i tonfhegeray it fmwered
treatnent of that di sease or disorder is the anmount
againrieadewar prititeness. eBrefertablye dsis temp&ing sigpds conirolted huwh that, for
paranmeter. The term "pharmaceutically acceptable
exam?%r fHeSlead HEESASad P 53T Hr€E td fur ?gﬁ‘tﬁ}'gﬁﬂg %‘e' £ ©ci@vell C56
érapeuti c agent. Such carriers include, but are not
.. limted to, saline, buffered saline, dextrose, water,
miningimdwrdicss cpebaably tandlepsisl Ablergis00% aiches. anfiHbe caraof the
specifically excludes cell culture nedium For drugs
fasterRd T 2 ROEHLE] 01331th B9 HRahdBC Wﬁdlg@'t;ﬁéfeﬁﬁﬁﬁ RYRNIELS applied to
carriers include, but are not limted to
pharmaceutically acceptabl e exci pients such as inert
the fagiePgent s, di sintegrating agents, binding agents,
| ubricating agents, sweetening agents, flavoring
agents, coloring agents and preservatives. Suitable
inert diluents include sodium and cal ci um car bonat e,
sodi um and cal ci um phosphate, and | actose, while com
starch and alginic acid are suitable disintegrating
agents. Binding agents may include starch and gel ati n,
while the lubricating agent, if present, wll
generally be nmagnesium stearate, stearic acid or talc.
If desired, the tablets nay be coated with a nmateria
such as glyceryl nonostearate or glyceryl distearate,
to delay absorption in the gastrointestinal tract. As

used herein, a "transforned cell" is a cell into which
a vector has been introduced from whi ch a dsRNA
nol ecul e may be expressed. |1. Doubl e-stranded

ri bonucleic acid (dsRNA) In one enbodi nent, the

i nvention provides doubl e-stranded ri bonucleic acid
(dsRNA) nol ecul es for inhibiting the expression of the
Eg5 gene (alone or inconmbinaton with a second dsRNA
for inhibiting the expression of VEGF) in a cell or
mamal , wherein the dsRNA conpri ses an anti sense
strand conprising a region of conplenentarity which is
conplenmentary to at least a part of an nmRNA forned in
t heexpression of the Eg5 gene, and wherein the region
of conplenentarity is |ess than 30 nucl eotides in

| ength, generally 19-24 nucleotides in | ength, and
wherein said dsRNA, upon contact with a cel

expressing said Eg5 gene, inhibits the expression of
said Eg5 gene by at |east 40% The dsRNA conprises two
RNA strands that are sufficiently conplenentary to
hybridize to forma duplex structure. One strand of
the dsRNA (the antisense strand) conprises a region of
conplenentarity that is substantially conpl enentary,
and generally fully conplenmentary, to a target
sequence, derived fromthe gequence of an nRNA forned
during the expression of the Eg5 gene, the other
strand (the sense strand) conprises a region which is
conplementary to the anti sense strand, such that the
two strands hybridize and forma duplex structure when
conbi ned under suitable conditions. Cenerally, the

I D - - - T . A - NN I I
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met hods wel |l established in the art, such as those

described in "Current protocols in nucleic acid
wa@b@niistosy", Beaucage, S.L. et al. (Edrs.), JoPer/V§10ey065828

& Sons, Inc., New York, NY, USA, which is hereby

I ncorporated herein by reference. Specific exanples of

Briefﬁ{f&&ﬁgﬁgﬂ B ermmeynds useful in this invention

I ncl ude ds contai ning nodi fi ed backbones or no
natural i.nternucl eoside djnkages. As defined i.n this ..
s B¢ PraanifatEm AndeRRRT IR hES TR ETS #BLOReERBS ALthe hvEntion,

i nclude those that retain a phosphorus atomin the
togetHeaektionattmndbjdutsand fdtantipes cherbaf; enay pdsd bp adesstaidoly
in the backbone. For the purposes of this

speci fi cati on, an . SO v .
refereff s oRng APPrial Ebh MR Sah B aERE MiCaCcPyPkine

their internucl eosi de backbone can al so be considered
drawings, behartingdmucifersscelasmerrle fdentiéy like ¢lemends s wiuch:

backbones i nclude, for exanple, phosphorothioates,

chi ot hi behi )
P T D Al ey Stface farfened in
and ot her al kyl phosphonates including 3' - al kyl ene

accorganssptidh an esbosddment eithe pressphBIVEPEST: phosphi nat es,
phosphor am dat esi ncl udi ng 3' -am no phosphor am dat e and
apigipabky hphesahesanidabasl dihfapnephesehor shbeatieFigure 1;
t hionoal kyl'phosphonat es, thi onoal kyl phosphotri esters,
and boranophosphates having normal 3'-5' |inkages,

and 2' .5 |jnked anal ogs of these, and those) having
inverted polarity wherein the adjacent pairs of
npgheesiida flow chaaiBudtiatingth Betivd dfondking'a sarfaze-hardened
5'-2\ Various salts, mxed salts and free acid forns

e al so included., Repr,esent.ati ve ‘ t t

thread] oG Ret ol b RURT R abtsaence whR i Uribdditont of the

phosphor us- cont ai ni ng |inkages include, but are not
preseht imveetilon.o, U.S. Pat. Nos. 3,687,808; 4,469, 863;

4,476, 301; 5,023,243; 5,177,195; 5,188, 897; b5, 264, 423;

5,276, 019; 5,278,302; 5,286,717; 5,321, 131; 5, 399, 676;

5, 405, 939; 5, 453, 496; 5, 455, 233; 5,466, 677; 5, 476, 925;

5,519, 126; 5,536, 821; 5,541, 316; 5,550, 11 1;

5,563, 253; 5,571,799; 5,587,361; and 5, 625, 050, each

of which is herein incorporated by reference Preferred

nodi fi ed dsRNA backbones that do not include a

phosphorus atom therein have backbones that are forned

by short chain al kyl or cycl oal kyl internucl eosi de

| i nkages, m xed heteroatons and al kyl or cycl oal kyl

i nt ernucl eosi de |inkages, or ore or nore short chain

het eroatom c or heterocyclic internucl eoside |inkages.

These include those having norpholino |inkages (forned

in part fromthe sugar portion of a nucl eoside);

si | oxane backbones; sul fide, sul foxide and sul fone

backbones; formacetyl and thioformacetyl backbones;

nmet hyl ene formacetyl and thiof ormacetyl backbones;

al kene contai ni ng backbones; sul famate backbones;

nmet hyl enei mi no and mnet hyl enehydr azi no backbones;

sul fonate and sul f onam de backbones; am de backbones;

and others having mxed N, O S and CH2 conponent

parts. Representative U S. patents that teach the

preparation of the above oligonucl eosi des include, but

are not limted to, U S. Pat. Nos. 5, 034, 506;

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

5, 64, 562; 5,264, 564; 5,405, 938;5, 434, 257; 5, 466, 677;

5,470, 967; 5,489,677, 5,5415307; 5,561, 225; 5,596, 086;

5, 602, 240; 5, 608, 046; 5, 610, 289; 5,618, 704; 5, 623, 070;

5,663, 312; 5,633,360; 5,677,437; and, 5,677,439, each

of which is herein incorporated by reference. In other

preferred dsRNA m netics, both the sugar and the

i nternucl eoside |inkage, i.e., the backbone, of the

—
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and Applications, CRC Press, Boca Raton, 1993, pp.

276-278) and are presently preferred base
w@mstiztost i ons, even nore particularly when cop@i/nsem07/065828

with 2'-QOret hoxyet hyl sugar nodifications.

Representative U S. patents that teach the preparation

;Demngéngﬁrtain of the above noted nodified nucl eobases as
as ot her nDdlfled nucl eobases i nclude, but are

3%13{? rgstg)?ggtg Egabov en'g%?gptﬁjlg to 2%%)&)@1136%1 in different

5, 130, 30; 5, 134, 066 5,175,273; 5,367,066, 5,432,272;
forms5t%5€isls&?),Wrﬁi,n4ﬁ@ ,(ﬁ%ingﬁ, A8Uh@eB; wil] bodesctihedsnsREyil an
1; 5,552,540; 5,587,469; 5,594,121, 5,596, 091;

i
et BFE M) P AR haiE: legIOLg depATa R o be
5,750,692, al so herein incorporated by reference.
considered he exemgiification of thsf pmrrﬁepﬁs Rtk wiventien pad énretgntended to
i nvol ves chemically linking to the dsRNA one or nore
[ SR rbine activity,
hnut@E ﬁ$% %éﬁr Sﬁgggﬁ§g§ﬁggpeular uptgﬁe of the dsRNA
Such noletles include but are not limted to lip @E
nbing@ppect of dhe RECsaNICRYPRIsEFdIteREn & {35tqnc sﬂchgaéra ead
al., Proc. Natl. Acid. Sci. USA 199, 86, 6553-6556),

formlﬁ @bﬂecv A€ ks Bﬁhﬂi’@ﬂ\wﬁich&ias,a $Birficg halitbss GREIRC 156t .Another
1053-10 a thioether, e.g.,

trit h 0 ar.an e . ad..
s T ST e o0 Mg
Med. Chem Let., 1993, 3, 2765-2770), a
screwt, bi¢icthat esleastal pcﬁx@oardfauhieh hes aahrfacexlhaﬂdnemd)ﬂls[[{l@e%., While
1992, 20, 533-538), an aliphatic chain, e.g.,

e g8 RG34 RS BENTOLE oc No,

FEBS Lett. 1990, 259, 327- 330; Svinarchuk et al. )
3,935818cdisoloegs 4998w WBh witcls 4 method iroeeseotiansiedyitk ag embodiment
di hexadecyl -rac-gl ycerol or triethyl-amobni um
of the RS IR AREAER 0 G381, B ARLTS T el AAJE0F Y orporated hereln
3651 3654; Shea et aI Nucl . Acids Res., 1990, 18,
byre%wamﬁsﬂggﬁnﬁﬁﬁﬁolyanlne or a polyethylene gl ycol chain
(Manoharan et al., Nucl eosides & Nucl eoti des, 1995,

1As $HBmIihdhe < P85 Eﬂéﬁﬁiﬁ@ﬁﬁﬁgﬁﬁé | of dgd ﬁre@éﬁmﬁbﬁb@ﬂ‘b@tthe
, Tetrahedron Lett 1995, 36, 365 1-3654),

e e S AR08 P ST g e 12

hexyl am no- car bonyl oxychol esterol noi ety (Crooke et

Proxiftlate tht endPh@ofriedcrevied P, oppusite,thd 804d 12 7ate a9d8rddidy pf lead
Representative U.S. patents that teach the preparation

h .dsRNA con i_n¢l
e £ TR 5R 081 508071050 Bl B e
5, 525, 465; 5, 541, 313; 5, 545, 730; 5,552,538; 5,578,717,
threa&s BiBﬁnd? ﬂik: h@,dSDﬁar&&ﬂplu&lim @;f fal«l,thlﬁads 21@;, wbagem reference
5,138, 045; 5,414,077, 5,486,603; 5,512,439; 5,578, 718;

numefalgeerdyiffiod g gl ufeqtand Rerefoghimigy 24ofpinel
4,958, 013; 5,082,830; 5,112,963; 5,214, 136; 5,082, 830;
fourtls full ireab3Me@e Aeinilizgardng ds grpe apd dsactygool this particular
5, 258, 506; 5, 262, 536; b5, 272,250; 5,292,873; 5,317,098;
screwleat!Be fdtihd iR tRS 172?52éate§t %@w@@é’r aR eXampfost a Ererf%ﬁc&7 cific
5,512, 667; 5,514,778 5, 565, 552; 5,567, 810; 574
5, 585, 481; 5,587,371; 5,595,726; 5,597,696; 5,599, 923
5,599,928 and 5, 688,941, eagh of which is herein
I ncorporated by reference. It is not necessary for al
positions in a given conpound to be uniformy
nodi fied, and in fact nore than one of the
af orementi oned nodi fications may be incorporated in a
S|ngle conpound or even at a S|ngle nucle03|de wi thin

1 R 1A e R o 1 R 1A
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(CW) pronoter. A suitable AV vector for expressing
the dsRNA of the invention, a nethod for constructing
wo b@7nzwenbi nant AV vector, and a nethod for dedT/Us00TIgrS828
the vector into target cells, are described in Xia H
et al. (2002), Nat. Biotech. 20: 1006-1 0 10. Suitable

embod¥hent ®F R frekerit iaxeitassproyiddiesaabia iafFigne 1, wissrtinahe lead
nmet hods for constructing the reconbi nant AV vector,

threadichts & PG R Frd Syt b PG It BRyp e tace
Virol. 61: 3096-3101; Fisher KJ et al. (1996), J.

hardeMed @) 2 ROGkwaHMhab®ss Sfntleakti HRCe$6,4b.a depdlBd)g., dimension 26
Virol. 63: 3822- 3826; U. S. Pat. No. 5,252,479; U. S

. -Rat, .. .5, , ; [ taat. ;
cen iy 238aP Mt DS SIN R18k-R S0 LD BELIAR. 101
No. WD 93/24641 , the entire disclosures of which are
at Rotleveli £38riod0pmrdnesd, pichrtbatethenerew I has pralefiekyductid core.
conpositions conprising dsRNA I n one enbodi nent, the

As shb@\‘ﬁﬂ.tﬁigﬁre% q{% gﬁﬁi&ggéggﬁ@&'Wiﬁﬁlef&@mﬁﬁ&E%ES has a minimum

conpri srng & , scri bed herein, and

) yhar maceutically acceptable carrier. The . )
induchpahatdeagt iseed atdﬂﬁfﬁo%ﬁp mign Wiedhe SRR MentErfyifhsreference
useful for treating a disease or disorder associ ated

nume¥d 30 K& SXRILSHIiRdu@TonAedrivhddyareh at R EFH rginelhespisbion
as pat hol ogi cal processes nedi ated by Eg5 expression.

. Qugh phar maceuti cal osj ti.ons, are f.ormul at ed based
identigigdaHET FIGEGF MBI ey AR grens o and bePpE ea
that are formul ated for system c adm nistration via

havinpay stifaee dlardiedss wathin 3lpoise dR€rofahbodierent , such
conpositions wll further conprise a second dsRNA t hat

i phi bi t,s.VEGE _expr EOR.. ' .
(B4 B AT P AR U BE M B cBST b of he
Nos: 11/078,073 and 11/340,080. The pharnaceutica
presecoimyesiion,cmsl the mdikod parehe egd wr Boradmimead &rgdng gerew 10 such
dosages sufficient to inhibit expression of the Eg5
. 0 .
as sh B B e g T Al 60 s SR TR Wity made of
be in the range of 0.01 to 5.0 m|ligranms per kiIo%{anw_
steel $oHK stael gha sistilar mdloy dg prsvaded, gad thayiregs seawn ay ajclq hgading
range of 1 microgramto 1lng per kil ogram body wei ght

machRRY, P&y maldifal PRAT FRSE Hll by Stecl HTBP S4BT bradY altysis with a
adm ni stered once daily or the dsRNA may be

adm nistered 3as three, or nore - es at
compaBMoB GHRon iU OP e B EROBEERY. Ay ST oG58 Suphgr 0-040

conti nuous infusion or delivery through a controlled
percehhR&s ehbeplatoat W35 percdrana: aslcor DL 048 BSpecamit anded

in each sub-dose nust be correspondingly smaller in

der heve the total dail e -

moy i DR Ef 30 st el PRk IR HR), BEpRREBigrodized

days, e.g., using a conventional sustained release o
annedled stekht O6cowtsecothpr omiatzd nxyshaiseelowhide saymgogntiraly within the

dsRNA over a several day period. Sustained rel ease

f | atd I i t e
soopq S B aBbcE i Bl Ong ROl O iR hreads are

particular site, such as could be used with the agents
formed on Hee grewenkheise giens RphconventipaalasbPhkaewn: he

dosage unit contains a corresponding nmultiple of the

daily dose. The skilled artisan will appreciate that

certain factors may influence the dosage and ti m ng

required to effectively treat a subject, including but

not limted to the severity7of the di sease or

di sorder, previous treatnents, the general health

and/ or age of the subject, and other diseases present.

Mor eover, treatnent of a subject with a

therapeutically effective anmount of a conposition can

include a single treatnment or a series of treatnents.
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limted to, solutions, enulsions, and

| i posone-containing fornmul ati ons. These conpositions
woreap7hziogener ated from a vari ety of conponent sPCTEE2007/065828

i nclude, but are not limted to, preformed |iquids,

sel f-enul sifying solids and sel f-enul sifying

sents e sdsew Rafdrined| ahkyt peatingr mdceadsdnfaocondantd onmih an
t hat target the liver when treating hepati c di sorders

hepati ¢ .car Jnona The
emboi, IR S {ETaN s oS dit N ot AR ol e lig grocess. the
convenlently be presented in unit dosage form nmay be
screw [is egrhpeensiched dsing at wntobled procesal inteeqiality femage| such that the
known in the pharmaceutical industry. Such

screw obER ﬁétncf(?] yd %atlﬂ)% RLEp 'f'ﬁde &IrbBg! 'eﬂﬂﬁht'%ﬁt allows the surface

aSSOCI e active ingred ents
harnaceutlcal carrier(s) or ex0|p|ent§n%. ) eneraI
of thetfh&iem@rtnmedtarmddwédgrtbpaﬂ@fdbw gficfigh ndRe ly, the screw

intimately bringing into association the active

can bd f%?tr iglqhg Hushaldh ¥ ¢O Aithistes Wl‘eﬁhé f@naté Retyl ghOv1 R degrees

carriers or both, and then, if necessary,

shapi t he product. The c itions o
Fahrenhﬁzgnfﬁeﬁurﬁaye BlEn9sphALR latpé%fm aﬁﬁfb Caﬂvolé?(i H%\&§ tg ?Otﬁaébfm
dosage forns such as, but not limted to, tablets,

potenSASHIESe nﬁﬁﬂnfgﬁ}p?@éi%ﬁablj/ | e iddpty(ienslimsation@sl is, Figure 2) of
suppositories, and enemas. The conpositions of the

e oSSR Y oA S B e paranes e

Agueous suspensions may further contain substances
temperinigalat ihecerpseattieeseldcsabirtthe obret tequsamprt)sioen not exceed the
i ncludi ng, for exanple, sodiun1carboxynethy|ce|Iulose,

sor bi g@¥]

core h@gﬁﬂ@g% g’g’ Iﬁlabl B%H% grqis(é;Cr s Qg%éﬂ%ﬁ&@igf?ﬁt oSl |lg£r111§Ht0fAtlhte) 2
present invention may be prepared and fornulated as

RockwelllIG5{ 1920 Viokers) onsvalent suyfrcediargndse drrogierivorld be an
systens of one liquid dispersed in another in the form

[ ABd
ob ecfft dﬁf;%% e BN P R oatHes? (ofls nan@f“myed to
er and Banker Eds 1988, Marcel Dekker,

measuné erbandness and deps @ﬁéhgtcarbon TegoredFapes In Qrder to 1!;eclp set the
Phar maceuti cal Dosage Forms, Liebernan, Rleger and

furna mefdggls. ), 1988, Marcel Dekker, I nc., hbm;Ybrk,
N Vol ume 1, p. 245; Block in Pharmaceutical Dosage
Fornms, Lieberman, Rieger and Banker (Eds.), 1988,
Marcel Dekker, Inc., New York, N Y., volune 2, p. 335;
Hi guchi et al., in Rem ngton's Pharmaceutica
Sci ences, Mack Publishing Co., Easton, Pa.. 1985, p.
301). Enul sions are often biphasic systens conprising
two immiscible liquid phases intimtely m xed and
di spersed with each other. In general, enulsions nay
be of either the water-in-oil (wo0) or the
oil-in-water (o/w) variety. Wien an aqueous phase is
finely divided into and di spersed as nminute droplets
into a bulk oily phase, the resulting conposition is
called a water-in-oil (w o) enulsion.
Alternatively,when an oily phase is finely divided
into and dispersed as mnute droplets into a bulk
aqueous phase, the resulting conposition is called an
oil-in-water (o/w) emulsion. Emulsions may contain
addi tional conponents in addition to the dispersed
phases, and the active drug which may be present as a
solution in either the aquegus phase, oily phase or
itself as a separate phase. Pharmaceutical excipients
such as emulsifiers, stabilizers, dyes, and
anti-oxidants nay al so be present in enulsions as
needed. Pharnmaceutical enulsions may al so be nmultiple
enuIS|ons that are conprlsed of nore than two phases

o o Y 4
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1989, VCH Publishers, New York, pages 185-215).

M croenul sions commonly are prepared via a conbi nation
we@boovhewel t o five conponents that include oil,P@EUSI007/065828

surfactant, cosurfactant and el ectrolyte. Wether the

m croenul sion is of the water-inoil (w o) or an

0Dhet thenarew i§ odrbpnteyipiehéd the pardeRtquenchdis spelopeirnt ok at 140-

of the oil and surfactant used and on the structure

and f. t pol ar ads :
160 afp S ATRBRGE ARG B Chdting e SO i RPRREP Such s o
in Rem ngton's Pharnmaceutical Sciences, Mick
minutBubl a sempayatGoe pf B53960 dePeees Fab&Shept, iredder tarhver the
phenonenol ogi cal approach utilizing phase diagrans has
brmleg&es”a ettelﬁdsw \'t/?éte o v\,% Hg&t‘ﬁ@ c?)géj ghngl% fiébt]%}igxg dli’%fetrﬁblyép%l’s stgp 18
hOM/tO fornulate n1croenuIS|ons (Rosof f, in
contrctedrsweh dhati the surbaesslyr dressripes e Bseararihe Rpegeardaess by more
Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
feferab E’M&H@%ﬁﬁhé@%d th f
1han3NR§gagMgg%%§?%)lgﬂégﬁgmnﬁhﬁegg?.gkd Banker (Eds.) ©eoreo
1988, I\/ar cel Dekker, |nc w York, N. Y., vol une 1,
the faﬁen@%’? at @éﬁﬁ%ﬁ’@@ €33 é‘bﬁ%@ﬁ?‘lﬁ’@ﬁ%l emul si ons,

m croenul sions offer the advantage of solubilizing

WSiiidelgneMiyi hhe pdint @$ thesakewosuall & theneaf threads 18 and the first
t her nodynani ca I y stable dr opI ets that are forned

ree PRSI R Y AEHRT WA MR o ERRLES 8 P
surfactants, non-ionic surfactants, Brij 96,

fasteneo hcomypatenydrédn ded iy theitfthrence pbhy @Ilqccme'c Gileld at fughacwdy as to
esters, tetraglycerol nonol aurate (M310),

. . I
B R bR Ry T R BSR4 551750
decagl ycerol nonocaprate (MCA750), decagl ycer ol
degreemRauenheis). (NE7soyw isitheaepfjerdranediately avenshed( BOh5E)in water
decagl ycerol decaol eate (DAOr50), alone or in
j actants. The cosurfactant,
spray&gu Ff}&aggwgﬂr}%ﬂgﬁgﬁw}gl cohol such as et hanol ,
1-propanol, and 1-butanol, serves to rease_th
i FEbyeaenty. the sergmt i tepptede sheh 2net 3% BIRRS Fahrenheit for a
surfact ant filmand consequently creating a disordered

mininturh Hlpedese, idforibetoveivdr srabeitzaBSY. alled taénP&dng step along
surfactant nol ecul es. M croenul si ons may, hovvever be

. ar.ed wi t hout .t e of ¢ s
with (5 SERIP0s Farbos Eprichiiett Tor Res At Bl Y 28bingio ppowide
known in the art. The aqueous phase may typically be,
that thalead shrieads hndriHeefirst thresved four fall thipadoase Aa RocloneldC56
the drug, glycerol, PEG300, PEX400, polyglycerols,

|
i S EA G AU RS B IO 40 BLYER orne
materials such as Captex 300, Captex 355, Caprmul MCM
fasterfeaty 3t Rockvas €38 g0 3RduirdmesshaVhil¢ ddfaren) tempeoingdemparadures
tri-glycerides, polyoxyethylated glyceryl fatty acid

L

oils and S|I|cone oil. Mcroenul sions are particul ar
point gf a ReckmeltC3¢ srmionandasdngssi Hinadky, grafgrabby @.@nushzlétamﬁed to
and the enhanced absorption of drugs. Lipid based
the fa8lepePenul si ons (both o/w and w o) have been proposed
to enhance the oral bioavailability of drugs,
i ncl udi ng peptides (Constantinides et al.
Phar maceuti cal Research, 1964, 11, 1385- 1390;
Ritschel, Meth. Find. Exp. din. Pharmacol., 1993, 13,
205). M croenul sions afford advantages of i nproved
drug solubilization, protection of drug fromenzynatic
hydrol ysis, possible enhancement of drug absorption
due to surfactant-lnduced alteratlons |n nenbrane
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nmeans (e.g. as a solution or as an enul sion) were

i neffective (Winer et al., Journal of Drug Targeting,
wdao®2/121@81 405- 410) . Further, an additional st uRPyT/US®DBESS28

the efficacy of interferon adm nistered as part of a

| i posomal fornulation to the adm nistration of

| Oherabpeanfule pgsant iageetuspsyides fatuler anlehstdepbrioatof

the |iposomal fornulation was superior to aqueous

m.ni ' I
whictE s dsfedl néngBRS) O H Gy EBR kIO R, URERRRDE could
al so been exam ned to determne their utl|lt¥ in the
be a thiehi Yemyingfscdrwgsch as istebosin im, UiSh Patant iNu13s93 5783, ewlsere the
conpri sing non-ionic surfactant and chol esterol .
b,
lead t%%%aé ORd ‘t?hﬁji {1&‘9%?%? x fg% é&a:ag thé 4 g{l%lél?glrno urrtg%ce hardness
xyet hyl ene- 10- st ear yl ether) and Novasane. TM
of6éﬂk %mmﬂmmmwwneu%anMﬁmHMw@mmawm@mw
di st ear at e/ chol est erol / pol yoxyet hyl ene-10- st earyl

whlcheltlatkei hardRESs WARH dxReE® 23 BIR CYstlcASR M SINAAnkhtefigl dhgny other
derm s of nobuse skin. Results indicated that such

n-ionic |iposo ens were effective in
materfagét,aymgaqp HF%%%(& PHH%E- cycl osporin-A into
different |ayers of the skin (Hu et al. S. T.P.Pharnma.

Sainothel 98hect bf the pfh@éﬂt inkemdsopes/iddssomietinidusiesurface hardening
"sterical y stabilized" |iposonmes, a termwhich, as

erein,~refers Q r
at leaff S RorlBRAirH oGRS Sprfa’ RPN ORAIRE LT 8RLPYE Ry - patent
| i posonmes, result in enhanced C|rculat|on lifetinmes
No. 319815518 sutlotHat pbkasters pomioki ofghe scievshasca alininaen|supliads .
Exanpl es of sterically stabilized |iposones are those
[ ' r Y f
hardnfl, 8436 PG FoRpririflcy B EaATLRAM B el f?té DAl
such as nonosi al ogangl i osi de G sub. M, or is
threadsehaveaa mimianuin swriaerhadness: of HyHREpHYhereby eyt%w can be used
such as a polyethylene glycol (PEG noiety. Wile not

to colYi" {8 Rh Breals BRo R tpli’%eaﬁbﬁcﬁ 3k lair@fiesk RAAEN exédeds 23 HRC,
thought in the art tha | east for sterlcally

stabilized |i posones contai.n [

such 8 GomipEsTial or gpy pﬁera@tpvat kg r@tess Oh U0 IR G dRore.
C|rculat|on hal f-1ife of these sterlcally stabilized
| SHtspEserdspéotes the prosent’igdeitsh privide 4 pioduceby proztess,

the reticul oendot hel 1 al systent(RES) (Allen et a

ers {, 223, 42;

speci gyt Gisicrebateny udhighc Post vofiecfibpt bsRaESove.
conprising one or nore glycolipids are known in the
art. Papahadj opoulos et al. (Ann. N Y. Acad. Sci.
1987, 507, 64) reported the ability of
nonosi al ogangl i osi de G sub. M, gal actocerebrosi de
sul fate and phosphatidylinositol to inprove bl ood
hal f-1ives of |iposones. These findings were expounded
upon by Gabizon et al. (Proc. Natl. Acad. Sci. U S A,
1988, 85, 6949). U.S. Pat. No. 4,837,028 and WO
88/ 04924, both to Allen et al., disclose |iposones
conprising (1) sphingonyelin and (2) the ganglioside
G sub.M or a gal actocerebroside sulfate ester. U S
Pat. No. 5,543,152 (Wbb et al.) discloses |iposones
conpri si ng sphingonyelin. Liposones conprising
1, 2-sn-di nyri st oyl phosphat- idyl choline are discl osed
in WO 97/13499 (Limet al). Many |iposones conpri sing
| i pids derivatized with one or nore hydrophilic
pol ynmers, and nethods of pregparation thereof, are
known in the art. Sunanoto et al. (Bull. Chem Soc.
Jpn., 1980, 53, 2778) described |iposones conprising a
noni oni ¢ detergent, 2C. sub. 12 15G that contains a
PEG noiety. Iliumet al. (FEBS Lett., 1984, 167, 79)
noted that hydrophlllc coatlng of polystyrene



descri bed below in greater detail. Surfactants: In
connection with the present invention, surfactants (or
wO swrfizwenct i ve agents") are chem cal entiti espaihiusing7/065828
when di ssolved in an aqueous sol ution, reduce the
surface tension of the solution or the interfacial
t Bisleogmbediwessits o fitheguraent $nwoltiohiape skowin andtdeseribed, it is
liquid, with the result that absorption of dsRNAs
. thr
env151§>gfs? ggag t ;f/é)cg fg;l %\% a?t{]zﬂgg ﬂggres% Iéf?n?) ?g{nddgﬁ%%tg)glg rdf‘%he present
i ncl ude, for exa sodlun1lauryl sul f at e,
invenpoh yashoett dgpantiag romab@ spirigand scepriof the disclosure. For example,
pol yoxyet hyl ene- 20-cetyl ether) (Lee et al., Critical
while 7 P@i‘é c§%‘§§rlb a—meatﬁ%'e%ugah'@ h%rfeb@éar&f@ LRBSed Jcﬁ%’rilregard to
; perfluorochen1ca enul si ons, such as C
akahashi_ et al rm Pharmacol ., 1988,
lead tlz@zsls aph the firsé thyse ovéwrolsgd thieads, fog a&rf%cﬁ&\am%?sns can be

derivatives which act as penetration enhancers
unpleiﬁé‘fl'télﬂ'@nthfr@gaﬁ>@ Ether € of 1636 ittheadl@vihile saiin fABPWithin the

acid (n-decanoic acid), nyrlstlc aci d, paln1t|c aci d,
scopezqtfctgé ngqsgﬁtl: gwp{gtgno' Zéi‘(:h act tﬁg If(():regomg description

(1- nonool eoyl -rac-gl ycerol), dllaurln caprylic acid,

specifacahdidousses HSLA ngitorizy thie presamh dosgmtiahesan be used to form
I-dodecylazacycloheptan 2-one, acylcarnitines,

oA DL DR S 00 0

glycerldes thereof (i.e., oleate, laurate, caprate,
nyrlstate pal mtate, stearate, linoleate, etc.) (Lee
et al., Critical Reviews in Therapeutic Drug Carryier

Systens, 1991, p.92; Miuranishi, Critical Reviews in
Therapeutic Drug Carrier Systens, 1990, 7, 1-33; E
Hariri et al., J. Pharm Pharnacol., 1992, 44,
651-654). Bile salts: The physiological role of bile
includes the facilitation of dispersion and absorption
of lipids and fat-soluble vitam ns (Brunton, Chapter
38 in: Goodman & G I man's The Pharnmacol ogi cal Basis of
Ther apeutics, 9th Ed., Hardman et al. Eds.,

MG awHi ||, New York, 1996, pp. 934-935). Various
natural bile salts, and their synthetic derivatives,
act as penetration enhancers. Thus the term"bile
salts" includes any of the naturally occurring
conponents of bile as well as any of their synthetic
derivatives. The bile salts of the invention include,
for exanple, cholic acid (or its pharmaceutically
accept abl e sodium salt, sodiumchol ate), dehydrocholic
aci d (sodi um dehydrochol ate), deoxycholic acid (sodi um
deoxychol ate), glucholic acid (sodium gluchol ate),

gl ycholic acid (sodium glycochol ate), glycodeoxycholic
acid (sodium gl ycodeoxychol ate), taurocholic acid
(sodi um taurochol at e), t aur odeoxycholic acid (sodi um

t aur odeoxychol at e), chenodeoxycholic acid (sodi um
chenodeoxychol ate), ursodeoxycholic acid (UDCA)

sodi um t aur o- 24, 25-di hydr of usi date (STDHF), sodi um

gl ycodi hydr of usi date and pol yoxyet hyl ene-9-1 auryl

ether (POE) (Lee et al., Critical Reviews in
Therapeutic Drug Carrier Systens, 1991, page 92;

Swi nyard, Chapter 39 In: Rem ngton's Pharnmaceutica

Sci ences, 18th Ed., Gennaro, ed., Mack Publishing Co.,
Easton, Pa., 1990, pages 782-783; Muranishi, Critical
Reviews in Therapeutic DrugliCarrier Systens, 1990, 7,
1-33; Yamanoto et al., J. Pharm Exp. Ther., 1992,

263, 25; Yamashita et al., J. Pharm Sci., 1990, 79,
579-583). Chel ating Agents: Chelating agents, as used
in connection with the present invention, can be
deflned as conpounds that remove netalllc ions from

D 1 o ' e I T L T T I T



anti oxi dants, opacifiers, thickening agents and
stabilizers. However, such materials, when added,
waGbmahiziosot unduly interfere with the biol ogi cedT/US2007/065828

activities of the conponents of the conpositions of
the present invention. The formnul ations can be

Whatgs elairheded and, if desired, mixed with auxiliary
agents, e.g., lubricants, preservatives, stabilizers,
Wet ting AR fyrm! ?ﬂ%gcﬁa‘{w’ &nfreu F@d {18 rfﬁrﬂftlllﬂéﬁ&cirf"agworkpmce
oshotic pressure, ers, or i1 ngs, avori ngs
and/ or_ aromatic substances and the |ike which do no
del et ehpvogiasurface hardnoss viighexaeges HRC 48i spid yhispd M@mng
formul ati on. Agueous suspensi ons may contain
subst agGes WMiksdielingr l%a§ Behd8nd h $8RaHEY sioinkl di€ending from the
suspensi on incl udi ng, for exanple, sodium
car box hyl cel | ul ose, sorhitol and/or, dextr The
sus penﬁmﬂ VehgyeiR & deash Reae o SRS EA B dhesha Rive'a Surface
enbodi nents of the invention provide pharnmaceutica

conposhaidpess ¢041t18asniHRIC (56) turebypendibing thethised $erming screw
compounds and (b) one or nore other chenntherapeutic

agents ich unct| nt S nse

eanpi LOb il U e HhuPahs PE M GERRS PRE G Sftee
are not limted to daunorubicin, daunonycin,

dact i nbandniess wochorxebeds HR (2R3 r ubi ci n, idarubicin,
esor ubi cin, bl eonycin, mafosfam de, ifosfam de,

cyt osi ne arabi nosi de, bis-chloroethyl nitrosurea,

busul fan, mtonycin C, actinonycin D, mthranycin,
prednlsone hydr oxypr ogest erone, testosterone,

t 2noxi Pellre perew qsrr@@ﬁecbqu: aan 1, characterized in that the
hexanet hyl mel am ne, pentanet hyl mel am ne, m t oxantrone,
ansacr figad &IYHALREOHIrIses TERIATHERMS a1 hE EAS OF 8f screw,
nitrogen nustards, I phal an, cycl ophospham de, 6-

mer capt opur.i n 6-t hi oguani ne, cytarabi ne,

5- azac §Ppefitee] eﬁﬁ -oxyur ea, deoxycof ornycin,

4- hydr oxyper oxycycl ophosphor- am de, 5-fl uorouraci
(5-FU), 5- fluorodeoxyuridine (5-FUJR), nethotrexate
(MrX), colchicine, taxol, vincristine, vinblastine,

et oposi,d VP- 16 trimetrexat i.ringtecan,, . .
C a0t eluiria it eN dsuf BoLinsaird Ps SRR ierizeg n that the
di et hyl stil bestrol (DES). See, generally, The Merck
Manual lezid tBicads tgics tatite dilicofghyg, sctew.h Ed. 1987, pp.
1206- 1228, Berkow et al., eds., Rahway, N.J. \Wen used
Wi th the conpounds of the invention, such
chenntherapeutic agents nmaybe used individually (e.qg.,
5-FU and o onucl eotide), sequentially (e.g., 5-FU
afd ol Agtimemig Bomingeserew as reeitedin elnim 2pburtlir| charagtayzed by a
NWX and ol i gonucl eotide), or in conbination with one

n
S FL RIS RRpIHALAAATEh 16 BReMCEIARR Nisphdbonyeen the lead
and oligonucleotide). Anti-inflammtory drugs,
i ncl uditFgadsandyibe hepdiof dbe sG@eWonst er oi dal
anti-inflammatory drugs and corticosteroids, and
antiviral drugs, including but not limted to
ribivirin, vidarabine, acyclovir and ganciclovir, may
al so be conbined in conpositions of the invention.
See, generally, The Merck Manual of Diagnosis and
Therapy, 15th Ed., Berkow et al., eds., 1987, Rahway,
N. J., pages 2499-2506 and 46-49, respectively). O her
non-anti sense chenot herapeutic agents are also within
the scope of this invention. Two or nore conbi ned
conmpounds may be used together or
sequentially. Toxicity and therapeutic efficacy of such
conpounds can be determ ned by standard pharnmaceutica
procedures in cell cultures or experinental animls,
e.g., for determning the LD50 (the dose lethal to 50%
of the populatlon) and the ED60 (the dose

- Y o PN .Y A 4 a1 I L Y
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limted to oral or parenteral routes, including
i ntravenous, intranuscul ar, subcutaneous, transder nmal

wa@eoornayiogaer osol ), nasal, rectal, and topical PCT/US2007/065828

(i ncluding buccal and sublingual) adm nistration. In
preferred enbodi nents, the conpositions are )

adni ni é« Gread foyming sowrsuscited ins¢lehin ds charpeletizeh in that the
Unl ess ot herwi se defined, all technical and scientific

terms usQALRAUS aRd ARKAST (ARSHMc TRAAhRAIAST #RITEBA Yiave a
under stood by one of ordinary skill in the art to

whi ch this invention bel ongs. Although thods and .

ot or | &¥Eacs RATARSSS G aégﬁﬁ%%ﬁ%éhéﬁt © 2 ik et &@5@908 inches.
herein can be used in the practice or testing of the

i nvention, suitable nmethods and materials are

descri bed below. Al publications, patent

appl i cgtj ons atents, and other references nmentioned,

hBr ei nAaiECfORPYER oY By repie sl 5, ciffapiEhized in'that a core
entirety. In case of conflict, the present

speci f b€ dte swnew ihas hudirdess @f thel tahge of ReickiveHdrd Y @l 39.1 n
addition, the materials, nethods, and exanples are
illustrative only and not intended to be

l'imting. EXAMPLES Gene Wal ki ng of the EeS gene Initia
Screening set si RNA design was carried out to identify

s/ RNAs At thirepet fongpimg screwl asaeriteshvin elginki6F¢haractiegiked in that a first
KNSLI and TRI P5). Human nRNA sequences to Eg5, Ref Seq

ID nu”?@ftidn%ﬂ@@én%%v, i€ the SAEDHAURHE, §Ris a mipimum
cross-teactive to huran and nouse Eg5 were designed.
Twent y- f our. dupl exes were synt hesi.zed for screening.

( Tabl einductipn hardeagd e filRG Wemin, 3ad dsacand paiongf the
set was defined with 266 si RNAs targeting human EGS,

as wel kcrag hdsa mbemwsmTBak&@Ibrolidriehabared abHR G5 6 nivh.
expanded screening set was selected with 328 si RNA
targeting human EG5, with no necessity to hit any EGH
MRNA of ot her species (Table 3). The sequences for

human and a partial rhesus EG nRNAs were downl oaded

f Bom NE&Bhréddcfoeming scrdat ahrasitedindclahe 7huh@acteegedncthat a
was further on used as reference sequence (Human

S BT E5  P FRA Y i g e o

identification of further rhesus EG sequences a nega

bl ast Hwagwh. with the human sequence was conducted at
NCBI agai nst rhesus reference genone. The downl oaded
rhesus sequence and the hit regions in the blast hit
were assenbled to a rhesus consensus sequence with
~92% i dentity to human EGS over the full-]ength. A

pdssi bemethedrfor femanga thggaddermingseraw Waighns aeadagured to

sequence, resulting in the pool of candi date target

sites e@IdrRsRAARLHAYirt 8 Rggiseeé aﬁsﬁlgset SRt ReARS $afich

of human-reacti ve EG si uman-r hesus

Cross-react, yj s prereguisjte for iin silico .
sel ect P¥iFeds @(’é&%%ﬁé meifod gharagferigeq 3@@9&%& a gyjre made of
of this candidate pool. To determ ne rhesus-reactive

si RNAssteel diawmpcthd atite ai RdWidtradiRle Bhildnveorsaes thests on
for presence in the assenbl ed rhesus sequence.

Furt he t he predicted specificity.of, the.si RNA as

cri t or MVHESS CHTRAEB QT SiinIbg § hegLreing procesSon the
human- r hesus cross-reactive si RNAs, manifested by

t ar get sergwh byreartie@enmielins tguenoesandontiuctoon baddening lead
human nRNAs. The specificity of an si RNA can be
expressed via its potential to target other genes,
which are referred to as "dff-target genes". For
predicting the off-target potential of an siRNA, the
foll ow ng assunptions were made: 1) off-target
potential of a strand can be deduced fromthe nunber
and distribution of msmatches to an off-target 2) the
nost relevant off-target, that is the gene predicted

o o
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For the synthesis of 3'-chol esterol -conjugated si RNAs
(herein referred to as - Chol-3'), an appropriately

worearfizesl sol i d support was used for RNA synt hBGT/BS20071665828

nodi fied solid support was prepared as folloms
Di et hyl - 2- azabut ane- 1, 4-di car boxyl ate AA A
aqueoudrseds Andort least dayer dvl ﬁ@r@a@s(pﬁ@e($mm5u0hahatéhq dread

into a stirred, ice-cooled solution of ethyl glycinate

hydr oc bdrgiinhg 8cfcd2hdPa BeaParkBa MeRled ShavRicie Foin the head,
Then, ethyl "acryl ate (23 1 g, 0.23 nole) was added and

the m xture was stir roomte ure un

conpl chr At s wane hBe Birals ol bk abe ab%yrftﬁeehardness of
After 19 h the solution was partltloned Wi th

di chl onoleettHdRE {8 x 100 nmL). The organic |ayer was

dried wth anhydrous sodiumsulfate, filtered and
evaporated. The residue was distilled to afford AA

(28.8 g, 61%.

3- { Et hoxycar bonyl net hyl - [ 6- (9H-f | uor en- 9-yl met hoxycarb
ohl - aki mejhodneixanoylg a dremd fornpngstew as meitdd ét biaim 9,

est er ABFnoDc- 6- ani no- hexanoic acid (9.12 g, 25.83

cool oo A PRI LB e 51 Bt coton

m., 25.83 nnné&kmas added to the solution at 0C It

was t herrielang dheesrrpy andebedens indoetierf hardening the lead threads and
Di et hyl - azabut ane- 1, 4- di car boxyl ate (5 g, 24.6 mmvl)

and di gefoadtl(BracRIIRMFdadS BE (D530, 0. 2.5 mmol ). The

sol ution was brought to roomtenperature and stirred
further for 6 h. Conpletion of the reaction was
ascertained by TLC. The reaction m xture was

concentrat ed under vacuum and et hyl acetate was added

t 01 pr el Pethdideoftotmby irtbad f@Ening REreSPRIHED in VRS 9,
filtered. The filtrate mas washed with 5% aqueous

hydr oc i C, aci 59 bi carbonat e an

The coltisnarsiiri2d SO e By Ep e e Far dtter

sul fate and concentrated to give the crude product

whi ch waekiction hatdeingythed badrthredndsoamat aideasp yre¢ $611 Yhreads of the
Et OAC/ Hexanes) to yield 11.87 g (88% of AB.

3- [(6- gp hexanoyl ) - et hoxycar bonyl net hyl - am no] - pr op
ionic acrd ethyl ester AC

3- { Et hoxycar bonyl et hyl - [ 6- (9H f | uor en- 9-yl net hoxycarb
onyl am no) - hexanoyl ] - am no}-propionic acid ethyl

ester AB (11.5 g, 21.3 mml) was dissolved in 20%

piperi di metHod ofi Rk tﬂfrgam Fifl sBew decheld W tRfn 9,
was continued stirring for e reaction mxture

was concentrated, under vacuun1 wat er was added to the

r esi dueharagfgnzedinyihghtherstomer exbpncneghipethe setgyy comprises
acetate. The crude product was purified by conversion
into ifeav 0GB i€ fisdhée for 90 minutes while the furnace is at
3-({6-[17-(1, 5-Di net hyl - hexyl ) -10, 13- di net hyl -

2’3’4’£6§ ? ég,l . . i

1, 12, 13040118V garpes Fabrenfeil yfile conirellipe thpwpagetpipsphere
nant hr en- 3- yl oxycar bonyl am no] - hexanoyl } et hoxycai bonyl
met hyl ta@i6brio)0- Proaarlonti potential, etheydin@sdepith ADa Thgbon restored
hydrochl ori de salt of

o opi oS SEAE BRI AT B BRI ™1 26 o) s

taken up in dichloronethane. The suspensi on was cool ed
to OC on ice. To the suspension diisopropylethyl am ne
(3.87 g, 5.2 n, 30 mpl) was added. To the resulting
sol ution chol esteryl chloroformate (6.675 g, 14.8
mol ) was added. The reactildn nixture was stirred
overni ght. The reaction mxture was diluted with

di chl or onet hane and washed with 10% hydrochl ori c aci d.
The product was purified by flash chromat ography (10.3
g. 92% . 1-{6-[17-(Il,5-D nethyl-hexyl)-10, 13-di net hyl -
2 3,4,7,8,9,10,1

A PN A PLSN A A A - PRV T Y T A1 1 4 r T
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separate expression vectors and co-transfected into a
target cell. Alternatively each individual strand of

wo b@7dsByA can be transcribed by pronoters botkPCDiS2007/065828

whi ch are | ocated on the sanme expression plasmd. In a

preferred odiment, a dsRNA is expressed as_ an _ .
PiSer t Aneliacal Pomiia By<a formas Spemy At scosd pasiaim O,

sequence such that the dsRNA has a stem and | oop

st r uct fureher theraceg et ibyafiiend BN ArRXRIHESin8Ihy S&tQ Hter carbon
are generally DNA plasm ds or viral vectors. dsRNA

expressing.viral vector n .be consiructed pased on,

ot nobtoiie U5 ST aR e ERhyF b e PETc Biads and
review, see Miuzyczka, et al., Curr. Topics Mcro.

| mrunokt legt9bRe HEh&AdY DO)he scaclenahierais tiesstep of quenching the
exanpl e, Berkner, et al., BioTechniques (1998) 6:616),

Rosenf . -SCi 52: - d

Rosent ST storrisey piSshiEURT S g Soa (i o B8frecs

al phavirus as well as others known in the art.

Ret r ovFalirseBeihave been used to introduce a variety of
genes into many different cell types, including

epithelial cells, in vitro and/or in vivo (see, e.g.
Eglitis, et al., Science (1985) 230: 1395-1398; Danos

and Mul ligan, Proc. Natl. Acad. .ScL USA (19985. )
85¥6460-15960d afipEBingea thipad forogng seiestas 1gstted imelaim

Sci. USA 85:3014- 3018; Arnmentano et al., 1990, Proc.
Nat | . AcfugiheSeharableAz&8d b hﬁéﬁ&ﬁﬁ%ahHQ@hp@ﬁnQﬂnaa%&ﬂ%ﬁbr
Proc. Natl. Acad. Sci. USA 88:8039-8043; Ferry et al.
1991, Proc. Natl. ad. Sci. 88: 8377-8381; .
Chowantobehaphing 188 ereBtarid belose idhahian bagishingslead threads
Beusechem et al., 1992, Proc. Nad. Acad. Sci. USA

89: 764ndl&k lpadtalreetfulithread ®82 theHionaw, whoei ey gy of tempering
3:641-647; Dai et al., 1992, Proc. Natl.Acad. Sci. USA

89:10892- ; . . el neol .

150. 4108 L ?maﬁgﬁegae@ne{ ‘W%ng?’?é%f(f%‘@@ At fegppperature
No. 4,980, 286; PCT Application WD 89/ 07136;

PCTAppti &d1-Pon degregs Fohwpdeit PEiergip Hiecatr fase haBiness of the
89/ 05345; and PCT Application WD 92/07573).
recomidaRdoee nbPUkdeRl tHEELR R 8ARR hyenBle HhABIRNANNAI C
and expressing genes Inserted into the genone of a

cell can be produced by transfecting the reconbi nant

r et r ovPIBIS, Ydisusta both Hiesuriagslaad jhe kergi ofghe sfrew anget a
such as PA3 17 and Psi-CRIP (Conette et al., 1991,

Human Reaevdinenany 32 herdfessCone et al ., 1984, Proc.
Nat|. Acad. Sci. USA 81:6349). Reconbi nant adenovira
vectors can be used to infect a wde variety of cells
and tissues in susceptible hosts (e.g., rat, hanster,
dog, and chi npanzee) (Hsu et al., 1992, J. Infectious

O Seas& mdth6d 66Fprmiagch threnl forinéng hareacisartag®iroélahin®d,
requiring mtotically active cells for infection. The

pr onot LL.VYL DO expressi,on.in, either _

01 o g 2B e S SBaRR R pfidkiie Rpdbd threads and
eukaryotic RNA polynerase | (e.g. ribosonmal RNA

pr onotaiggst R fudl threadaof thd sqrewgon@iises andmepaniypfeeding the
or actin pronoter or U snRNA pronoter) or generally

RNA pal YR iaant i fiRERireh él@ctﬁ{: fidtd fﬂ‘ﬁh&ﬁ Plva §I§t§lﬁlﬁluction
pronoter) or a prokaryotic pronotéer, fTor exanpfe the

T7 pronoter, provided the expression plasmd al so

encodes T7 RNA pol ynerase required for transcription
froma T7 pronoter. The pronoter can al so direct

transgene expression to the pancreas (see, e.g. the
insulin regul atory sequencédfor pancreas (Bucchini et

al ., 1986, Proc. Natl. Acad. Sci. USA 83:2511-2515)).

In addi tion, expression of the transgene can be

preci sely regul ated, for exanple, by using an

i nduci bl e regul atory sequence and expressi on systens

such as a regulatory sequence that is sensitive to

. oy o, .
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operations, hardware and tine, resulting in a nore
costly, time-consum ng process. As such, a narket

we@xoogtisio8pr fasteners capabl e of form ng threaPST/U82007/065828

wor kpi eces, such as HSLA material or any other

materi al , i.ch has a hardness which exceeds Rockwel |

C23. mﬁ%@ttﬁgéma %h@r%ﬁﬂln@ﬂfmr%ﬂr%ﬁf Ko Hi HbAesrses

the present invention is to provide a thread form ng
screw @hhteghsit. a portion of which has a surface

hardness that is sufficiently high such that the

thread form ng screw can be used to cold formthreads

in a workpi ece which has a hardness that exceeds HRC

23. Anot her object of an enbodi ment of the present

i héent Aometlodta formngle teread feating eerawgs switediaiclaim 9,

| east a portion of which has a m ni num surface

har dne - e ' - Of

embod AR sfs ety quatBindting ¥ g pE sy afer
thread form ng screw which has a m ni num surface

hard neysiugtlonl%@r@@,m@thel lead threadseardkegstlhash thi@e G0B threads of the
inches, for at |least sone of the threads of the screw
Briefl ol i ;

For egol g o e B R U T bk T SomPRSts RAFcRing HE screw at
invention provides a thread form ng screw which has a
head adBl degiseetiabienbpt Rt aiiswavmPianshamethgeshy, lopgering a
| east some of the threads of the shank are surface

har denpgttl sy 6f @elstrdve, whéfelt tReMeMpefias Stepaindngs Taffon
HRC 56, thereby enabling the thread form ng screwto

t hereafter, be used to.cold formthreads i wor kpi.ece
vt e e e e JirES e e o RO S Three
Anot her aspect of the present invention provides a

met hodfudf threadsi arg as 8 Rochwiellr @56 nfinimumtaséew. toThéepth of at
nmet hod i ncl udes perform ng a heat treating process

S L R T

Then, the screwis tenpered in order to | ower the
britt|badssssand to allow for a nore ductile core.
Preferably, the tenpering is controlled such that the
surface hardness does not exceed the core hardness by
nore than 3 Rockwell C points.Preferably, after the
tenpering, both the surface and core of the fastener

ate at Adnedel\ofiforream @ Birged fuming setewsybesstjadmn laim 9,

the point, such as the lead threads and three to four

full thirgrgdehfactdtfed By MentBingHdabipRrina ke Saewaitttr

the screw is quenched, "such as’in water of in a

synthetic quench., Then, .the screw is tenpered into

= owelndieiton Nanleaine tBedrat UBFAA ankh & TEaguer g ugads of the
is controlled such that, for exanple, the | ead threads

and t hgcréwl shetdin eite tempeping step hnd the@dBomegriéimant step
Rockwel | C56 mi ni mum hardness, preferably to a depth

of at |e 008 {inehes, . and, t he r e~.of the ener
gt SR R B R e s S
a finish is applied to the fastener.Brief Description

of t hea Boalumel <L Sthmiminganihaadriess, tamddaptim o€ at kehstth@08 inches,
structure and operation of the invention, together

with f r ' : v, t st

pe. undi PO b F e SR PR R ARSI (FhRs0 nithede
description, taken in connection with the acconpanying
draw ngs, wherein |ike reference nunerals identify

like elements in which: Figure | is a side view of one
type of screw which can be surface hardened in

accordance with an enbodi mdft of the present

invention; Figure 2 is a partial cross-sectiona

di agram of the screw shown in Figure 1; and Figure 3

is a flowchart illustrating a nethod of making a

surface hardened thread form ng screw, where the

method is in accordance with an enbodi ment of the

e o - -~ = e



whi ch has a hardness whi ch exceeds 23 HRC, such as

HSLA material or any other material having a hardness
wo@bR004@2#8RC or nore. Anot her aspect of the preseait/US2007/065828

i nvention provides a nethod of surface hardening at

| east ortio f a fastener, such as the {hread .
i n§ Bethod dHgwAmen Diread FTERE SNEW 85 syceaclamch
that at |east a portion of the screw has a m ni num

sur f ace, fiahdneBaraoferi2bd BRGrovidingethaieewirt kenpeREs an alloy
threads and the first three or four full threads have

a mni ardness .of. 56.HRC, wher.eby .t he

Sorew S AL ERR30 BB s Pt LB PREERRE hfbon 0.35-
wor kpi ece whi ch has a hardness whi ch exceeds 23 HRC

such a6.40SieAcamt mangdnese 0diiy-0 SOercerd) arlplir 840 pgreant max.,

hardness of 40 HRC or nore. Still another aspect of
th : . : '
spect 1 PIaPpgt R0} EREREALBERE SRIRIEYEN Y pBiBiCat

descri bed herei nabove. Whi |l e enbodi nents of the present
i nvent nolybileaushdRA-hAd peeesot.i bed, it is envisioned
that those skilled in the art nay devi se various

nodi fications of the present invention wthout
departing fromthe spirit and scope of the disclosure.
For exanple, while jt is describhed above that the

sl f ac® Heheded Jorpmathaeadiaradngseie v agtected &n rlaim 9,
threads and the first three or four |lead threads, the

sur f acehdra¢tdrigedicdat B JtEPbLoRBbeEnchihg tBEaE&w Gomprises
either nore or less threads while staying fully wthin

the sco of t.he present inv ion. Additjonally,

whi | o CHEOR SREGEINBGR S iPoheCEcFI APt adb18
HSLA material, the present invention can be used to
form t tarbandevicht 0 ot her material besides HSLA
material.What is claimed is: 1. A thread form ng screw
configured to cold formthreads in a workpi ece having
a surface hardness which exceeds HRC 23, said thread
form ng screw characterized by a head and a threaded
shank extending fromthe head, wherein at |east sone
of the threads of the shank have a surface hardness of
at |l east HRC 56, thereby enabling the thread formng
screw to be used to cold formthreads in the workpi ece
havi ng a surface hardness which exceeds HRC 23. 2. A
thread formng screw as recited in claiml,
characterized in that the threaded shank conprises

| ead threads proxi mate an end of the screw, opposite
the head. 3. A thread formng screw as recited in
claim 2, characterized in that the | ead threads taper
to the end of the screw 4. A thread form ng screw as
recited in claim?2, further characterized by a
plurality of full threads on the threaded shank,

di sposed between the | ead threads and the head of the
screw. 5. Athread form ng screw as recited in claim4,
characterized in that the |lead threads and at | east
three of the full threads of the screw have a surface
hardness of at |east HRC 56, to a depth of at | east
0.008 inches. 6. Athread formng screw as recited in
claimb5, characterized in that a core of the screw has
a hardness in the range of Rockwell C33 to 39. 7. A
thread formng screw as recited in claimb®,
characterized in that a first portion of the screw,
proxi mate the end of the screw, has a m ni num

i nduction hardened area at HRC 56 min., and a second
portion of the screw has aldaxi num induction hardened
area at HRC 56 min. 8 A thread formng screw as
recited in claim?7, characterized in that a third
portion of the screw has a surface hardness within 3
poi nts HRC of the core. 9. A nethod for formng a
thread form ng screw which is configured to cold form

I Y 1 o ' o ' r T T 1



